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fmrjok

j¾I 2007 § 6 iy 10 hk fYa%Ksj,g y÷kajd fok ,o ksmqK;d mdol bf.kqï b.ekaùï

m%fõYh l%ufhka jißka jir 7" 8" yd 11 hk fYa%Ksj, úIh ud,dj iïnkaOfhka o fhdod

.kakd ,o w;r 2009 jif¾ § th w'fmd'i' ̂ W'fm<& mka;sj,g wod< úIhud,dj iïkaOfhka

o jHdma; lsÍug cd;sl wOHdmk wdh;kfha úIhud,d iïmdoljreka iu;a ù ;sfí'

tuksid 12 iy 13 jk fYa%Ksj, úúO úIh yd wod< úIh ks¾foaY o .=re ud¾f.damfoaY

ix.%y o isiqka ;=< m%.=K l< hq;= ksmqK;d o ksmqK;d uÜgï o ms<sn| iúia;rd;aul

f;dr;=re bÈßm;a fldg ;sfí' fuu f;dr;=re ;u úIh yd wod< bf.kqï-b.ekaùï wjia:d

iïmdokfha § .=rejrekag uy;a fia m%fhdackj;a jkq we;'

w'fmd'i ̂W'fm<& úIh i|yd .=re ud¾f.damfoaY ix.%y ilia lsÍfï § úIhud,d iïmdoljreka

úiska lksIaG oaú;Shsl úIhud,dj yd fcHIaG oaú;Shsl ^10" 11 fYa%Ks& úIhud,dj ilik

úg wkq.ukh fldg we;s m%fõYhg jvd fjkia jQ m%fõYhla wkq.ukh fldg we;s nj

i|yka lrkq leue;af;ñ' 6" 7" 8" 9" 10 yd 11 hk fYA%Ksj, § úIh lreKq b.ekaùfï §

wkq.ukh l< hq;= bf.kqï yd b.ekaùï m%fõY iïnkaOfhka .=rejreka wNsu; wdlD;shlg

fhduq lrk ,o uq;a w'fmd'i' ^Wiia fm<& úIh ks¾foaY yd .=re ud¾f.damfoaY ix.%y

iïmdokfha § .=rejrekag ;u wNsu;h mßÈ ls%hd lsÍug;a m%Yia; ksoyila N=la;s ú§ug;a

bv m%ia;dj i,id ;sfí' fuu ;,fha § .=rejrhdf.ka wfmalaId lrkqfha ta ta úIh

tallhg fyda mdvug kshñ; ksmqK;d  iy ksmqK;d uÜgï j¾Okh lsÍu msKsi fhdað;

bf.kqï l%uj,ska ;uka wNsu; b.ekakqï  l%uhla fhdod .ekSu h' ;uka fhdod .kakd

b.ekakqï m%fõYh i;=gqodhl yd ld¾hlaIu f,i fhdod .ksñka wfmalaIs; ksmqK;d yd

ksmqK;d uÜgï <`.d lr .ekSu .=rejreka úiska fkdmsßfy<d bgq lrkq ,eìh hq;= h' fuu

ksoyi .=rejrekag ,nd §ug ;SrKh lrk ,oafoa  w'fmd'i ^Wiia fm<& úNd.fha we;s

jeo.;alu iy tu úNd.h flfrys wOHdmk moaO;sfha ish¨ u wh olajk ixfõ§ nj

ie,ls,a,g f.k nj igyka lrkq leue;af;ñ'

fuu .=re ud¾f.damfoaY ix.%yh .=rejreka yg udye`.s w;a fmd;la fõjd hs m%d¾:kh lrñ'

wfma orejkaf.a keKei mdokakg fuu .=re ud¾f.damfoaY ix.%yfha we;s f;dr;=re l%ufõo

iy Wmfoia wmf.a .=rejrekag ksis u`. fmkaùula lrkq we;ehs wfmalaId lrñ'

uydpd¾h ,d,a fmf¾rd

wOHlaI ckrd,a
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ix{dmkh

okakd foa mj;ajd f.k hdug yd mQ¾jfhka ;SrKh lrk ,o foa bf.kSug ld,hla ;siafia
lghq;= lsrSu ksid" mj;sk foa kej; f.dv keÕSug mjd wo wmg yelshdj we;af;a iq¿
jYfhks'  mdi,a uÜgfï bf.kqï-b.ekaùï l%shdj,sfha uyd mßudK fjkila we;s lrñka
fodrg jäk fuu oaú;shsl wOHdmkh ms<sn| kj iyY%lfha m<uq jk úIhud,d
m%;sixialrKh" tlS fkdyelshdj ch .ekSu i|yd lghq;= lrk w;r okakd foa
ixialrKhg;a" mQ¾jfhka ;SrKh fkdl< foa .fõIKhg;a" fyg mej;sh yels foa
f.dvkeÕSug;a yelshdj we;s rgg jevodhS mqrjeis msßila ìys lsÍu wruqKq fldg y÷kajd
oS ;sfí'

Tn 6-11 fY%aKsj, fuu úIhh u fyda fjk;a úIhhla fyda W.kajk .=re Nj;l= kï
w'fmd'i' ̂ Wiia fm<& i|yd;a ie,lsh hq;= uÜgulska wfmalaId lrk kj bf.kqï-b.ekaùï
l%u ms<sfj;aj,g wkq.; ùu jvd;a myiq jkq we;'  ta ta ksmqK;d Tiafia ksmqK;d uÜgï
y÷kd .ksñka tajd idlaId;alrKhg iqÿiq l%shdldrlï ie,iqï lr .ekSu fï m%;sixialrKh
hgf;a jeo.;a fjhs'  bf.kqï-b.ekaùï l%shdj,sh ;=< .=rejrhd fï ;dla biau;= l<
l%ums<sfj;a j¾;udkhg fkd.e<fmk nj;a" isiqka ;ks ;ks j bf.k .kakjdg jvd
w;aoelSï fnodyod .ksñka iyfhda.fhka bf.kSu w¾:j;a nj;a kj N+ñldjlg msúfik
.=re Nj;=ka f;areï .; hq;= fjhs'  ta wkqj .=rejrhd miqmiska isáñka" YsIHhd bosßhg f.k
tk bf.kqï-b.ekaùï l%u yels ;dla f;dard .ksñka b.ekaùu kj uÕlg f.k taug
lghq;= lsÍu fuys oS wfmalaId flf¾'

oaú;shsl wOHdmk úIud,d m%;sixialrKh hgf;a cd;sl wOHdmk wdh;kh úiska 6-11
fY%aKsj, .Ks;h" úoHdj" fi!LHh yd YdÍßl wOHdmkh" ;dlaIKh yd jdKsc úoHdj hk
úIhhkag wod< j iïmdokh lrk ,o .=re ud¾f.damfoaY ix.%y mßYS,kh l< fyd;a YsIH
flakaøSh" ksmqK;d mdol yd l%shdldrlï fmrgq lr .;a bf.kqu yd b.ekaùu ms<sn|
meyeos,s woyila Tng ,efnkq we;'  fï .=re ud¾f.damfoaY ix.%y uÕska bosßm;a lrkq
,nk l%shdldrlï W;aidy .kafka bf.kqu" b.ekaùu yd we.hSu tl u fõosldjla u;g
f.k taughs'  tfia u 5E wdlD;sh mokï lr .ksñka o iyfhda.S bf.kqï ^Co-operative

Learning& l%ums<sfj;a fhdod .ksñka o fuf;la fidhd f.k we;s foa kej; f.dvkÕñka
bka Tíng f.dia kj ksmehqï ìys lrñka Wod jk fyg oskhg l,a we;s j iQodkï ùug;a
fï l%shdldrlï YsIHhdg bv i,id fokq we;'

ks¾udKYS,S .=re mrmqrla ìys lsÍfï wruqKska b.ekaùï l%shdj,shg wod< l%shdldrlï
ika;;sfhka f;dard .;a l%shdldrlï lsysmhla muKla w'fmd'i' ̂Wiia fm<& .=re ud¾f.damfoaY
ix.%yhkag we;=<;a lr ;sfí'  tfy;a imhd we;s wdo¾Y l%shdldrlï mßYS,kfhka o
w'fmd'i' ^idudkH fm<& m%;sixialrKh mokï lr .;a uQ,O¾u ms<sn| wjfndaOh jeä
oshqKq lr .ksñka o úIhhg yd mka;shg .e<fmk mßos l%shdldrlï ie,iqï lr .ekSfï
úYd, ksoyila Tng we;'  fï .=re ud¾f.damfoaY ix.%yhg we;=<;a wdo¾Y l%shdldrlï isõ
wdldr jQ f;dr;=re iuQyhla Tng imhhs'  iEu l%shdldrlula wdrïNfha u Tn olskafka tu
l%shdldrlu Tiafia YsIHhd f.k hdug n,dfmdfrd;a;= jk wjidk b,lalhhs'  ksmqK;dj
hkqfjka kï lr we;s fuh mq¿,a h;  oS¾> ld,Sk h'  B<Õg i|yka ksmqK;d uÜgu fuu
ksmqK;dj fj; <Õd ùu i|yd isiqka úiska idlaId;a lr .; hq;= úúO yelshdj,ska tla
yelshdjla muKla biau;= lrhs'  fï wkqj n,k l, ta ta ksmqK;d uÜgu wod< ksmqK;djg
jvd iqúfYaIS h;  flá ld,Sk h'  B <Õg we;af;a wod< l%shdldrlu wjidkfha .=re Nj;d



iv

ksÍlaIKh lsÍug n,dfmdfrd;a;= jk p¾hd lsysmhls'  .=re isiq fomd¾Yjhg u nrla
fkdjk fia fï p¾hd .Kk mylg iSud lsÍug W;aidy ord ;sfí'  bf.kqï M, jYfhka
y÷kajd we;s fï p¾hd ksmqK;d uÜgug jvd iqúfYaI jk w;r úIh lreKq mokï lr .;a
yelshd ;=klska o bf.kqï-b.ekaùï l%shdj,sfhka u;= lr .kakd fmdÿ yelshd follska o
iukaú; fjhs'  úIh yelshd ;=k ÿIalr;d wkqms<sfj,ska fm< .iajd we;s w;r wvq ;rñka
m<uq folj;a idlaId;a lr .ekSu i|yd mka;sfha iEu isiqjl= u bf.kqï-b.ekaùï
l%shdldrlfï yoj; f,i ie,flk .fõIKh fj; fhduq lr .ekSug .=re Nj;d lghq;=
l< hq;= wdldrh l%shdldrlfï ó<Õ fldgiska bosßm;a lr ;sfí'  kshqla;slrKh ̂ Engage-

ment& kï jk tlS mshjfrka iEu l%shdldrlula u wdrïN jqj o l%shdldrlï ie,iqï lsÍu
wdrïN jkafka 5E wdlD;sfha fojk "E" wl=rg wod< .fõIKfhka nj Tn wu;l fkdl<
hq;= h'

.fõIKhg ^Exploration& uÕ fmkajk Wmfoia wdo¾Y l%shdldrlïj, B <Õ fldgihs'

.eg¨fõ úúO me;sj,ska ;u lKavdhug ,efnk me;a; muKla .fõIKfhka bf.kqug
fhduqjk isiqka" bf.kqï-b.ekaùï l%u rdYshla Tiafia wod< wka; fj; f.k hdu i|yd
.=rejrhd fï Wmfoia fm<.iajhs'  m%Yak Tiafia isÿ lrkq ,nk úu¾Ykd;aul wOHhk
^Inquiry-based Learning& fyda l%shdfjka bf.kqug uÕ mdok w;aoelSï mdol bf.kqu
^Experiential Learning& fyda f;dard .ekSug fuys oS .=re Nj;dg ksoyi ;sfí'  by; lskï
wdldrfhka fyda isiqka ,nk oekqu mdol lr .ksñka" úIhhg iqúfYaIS jQ fyda úIhud,dfõ
úIh lsysmhla  yryd  osfjk fyda .eg¨ úi|Su i|yd" Tjqka fhduq lr .ekSu w'fmd'i'
^Wiia fm<& úIh .=re Nj;=kaf.a j.lSu fjhs'

fujka .eg¨ mdol bf.kqï-b.ekaùï l%u" Ôú; h:d¾: mokï lr f.k ie,iqï lsÍu
w¾:j;a h'  u;fNaohg ;=vq oS we;s ;;a;aj" Wml,ams; ;;a;aj" iudka;r woyia fuka u
m%d:ñl uQ,dY% fï i|yd fhdod .ekSug Tng ksoyi ;sfí'  lsheùu" f;dr;=re tla /ia lsÍu
yd l<ukdlrKh" m%;HfõlaIKh" ksÍlaIKh" idlÉPd lsÍu" l,ams; f.dv keÕSu yd
mÍlaId lsÍu" mqfrdal:k mÍlaId lsÍu" m%Yak yd ms<s;=re ilia lsÍu" iurEmKh" .eg¨
úi|Su yd fi!kao¾hd;aul ld¾h wdosh .fõIKh i|yd fhdod .; yels l%uYs,am lsysmhls'
hdka;%sl bf.kqula fia ie,flk lgmdvï lsÍu jqj o fkdjeo.;a hehs wu;l lr oeóug
fuys oS bv ;nd ke;'

isiqyq l=vd lKavdhï jYfhka .fõIKfha fhfo;s'  .=re Nj;d i;= oekqu neyeßka ,nkq
fjkqjg .=re iydh ,nd .ksñka oekqu yd wjfndaOh f.dv kÕ;s'  lKavdhfï fiiq wh
iuÕ woyia yqjudre lr .ksñka fidhd .;a oekqu jeä oshqKq lr;s'  fï ish,a, m%Yia:
uÜgñka isÿ jkafka isiqkag wjYH lshùï øjH yd fhojqï imhd oSug .=re Nj;d bosßm;a
jqjfyd;a h'  tfia u <uqka bf.kSfuys fhfok uq¿ ld,h mqrd u lKavdhï w;r .ejfiñka
bf.kqu i|yd <uqkag iydh jqjfyd;a h'  fun÷ bf.kqï m%fõYhl oS wkdjrKh uQ,sl
jQj o" th ksoyia wkdjrKhla fkdjk nj;a uÕfmkajk wkdjrKhla ̂ guided discovery&
nj;a Tn f;areï .; hq;= fjhs'  .=re Nj;df.ka fuka u iu jhia lKavdhfuka o
fmdaIKh fjñka fufia bf.k .kakd isiqkag Ôú;h i|yd jeo.;a w;aoelSï /ila u
,efnk nj wuq;=fjka lsj hq;= fkdfõ'

.fõIKfhka miq j t<fUkafka újrK ^Explanation& wjia:djhs'  fuys oS l=vd
lKavdhï iQodkï jkafka iajlSh wkdjrK iduQysl j;a" ks¾udKYS,S j;a iuia; lKavdhug
bosßm;a lsÍughs'  bosßm;a lsÍu ms<sn| j.lSu lKavdhfï ish¨ fokd w;r iu fia fnoS



;sîu;a bosßm;a lsÍu i|yd kjH l%u f;dard .ekSug isiqkag we;s ksoyi;a fuys úfYaI;ajhhs'
bka wk;=re j t<fUk úia;drK ^Elaboration& mshjf¾ oS wmeyeos,s foa meyeos,s lsÍug"
idjoH foa ksjeros lsÍug" .s,syqqKq foa iïmQ¾K lsÍug isiqkag bv ,efí'  tfia u oekgu;a
okakd fohska neyerg hñka w¨;a u woyia bosßm;a lsÍug jqj o isiqkag wjldY we;'  iEu
l%shdldrlula u wjika jkafka .=rejrhd bosßm;a lrk flá foaYkhlsks'  iïfm%aIK
N+ñldj fj; hdug fuh .=re Nj;dg bv i,id fok w;r wjOdkhg ,la j ;sfnk
ksmqK;d uÜgu hgf;a úIh ks¾foaYh uÕska y÷kajd oS ;sfnk ish¨ u jeo.;a lreKq
wdjrKh jk mßos fï foaYkh meje;aùug .=re Nj;d j. n,d .; hq;= fjhs'  iEu .=re
Nj;l= u wksjd¾hfhka l< hq;= fï úia;drKhg uÕ fmkaùu i|yd ta ta l%shdldrlï
ie,eiafï wjidk fldgfia ie,iqï lr ;sfí'

idudkH wOHdmk moaO;sh ;=< wo oDYHudk jk .eg¨ ch .ekSu i|yd .kqfokqjlska
wdrïN ù oS¾> .fõIKhla" isiq újrK yd úia;drK fm<la yd iudma;sl .=re iïfm%aIKhlska
ieÿï ,;a mßKduk .=re N+ñldjlska iukaú; kj wOHdmk l%uhla" fufia moaO;shg
y÷kajd oSug cd;sl wOHdmk wdh;kh lghq;= lr we;'  .=re Nj;d m%uqL j lrk b.ekaùula
fjkqjg .=re uÕ fmkaùï hgf;a isiqka ksr; jk bf.kqula f,i fuh ye|skaúh yels h'
isiqyq lsheùï øjH mßYS,kh lrñka o .=Kd;aul fhojqï Ndú; lrñka o .fõIKfha
fhfo;s'  oskm;d mdi,a meñfKñka m%S;sfhka W.ks;s'  Ôú;hg yd jev f,dalhg wjYH
ksmqK;d /ila u mdi,a wOHdmkh yryd idlaId;a lr .ks;s'  Ñka;k yelshd" iudc
yelshd yd mqoa., yelshd jvjd .ksñka cd;sh f.dv keÕSu i|yd iQodkï fj;s'  fï
ish,af,a id¾:l;ajh i|yd wdo¾Y m%Yakj,g ms<s;=re ,shñka u;lfha r|jd .;a oekqu
úuid n,k úNd. l%uhla fjkqjg ðú; h:d¾:hkag uqyqK oSug YsIHhd i;= iQodku
fidhd n,k úNd. l%uhl wjYH;dj lemS fmfka'

fuu bf.kqï-b.ekaùï l%shdj,sfha lemS ffmkk ,laIKhla jkafka" l%shdldrlu mqrd u
osfjk fohdldr jQ o w¾:dkaú; jQ owe.hSï ̂ Evaluation& l%shdj,shhs'  kshqla;lrKh o .=re
wNsu;h mßos fmr oekqu iïnkaO we.hSula i|yd fhdod .; yels h'  tfia u .fõIKh;a"
újrKh;a" úia;drKh;a ;=<ska we.hSu Yla;su;a lr .ekSu m%ùK .=re Nj;l=f.a j.lSu
fjhs'  ,sÅ; mÍlaIK wju lrñka mdi,a mdol we.hSï jevms<sfjf<a h:d¾:jdoS iajNdjh
/l .ekSu i|yd;a" jdr mÍlaIK i|yd wksjd¾h m%Yak we;=<;a lrñka mdi,a mdol we.hSï
jevms<sfj< fj; mdi,a msßia keUqre lr .ekSu i|yd;a" bf.kqfï kshu M, idlaId;a lr
.;a nj lshefjk iq;;H we.hSï ^Authentic Evaluations& jevms<sfj<la rgg y÷kajd oSu
i|yd;a lghq;= rdYshla oekgu;a cd;sl uÜgfuka wdrïN ù ;sfí'  l<ukdlrK md¾Yajfha
ukd WmfoaYk kdhl;ajh yd ;;a;aj iy;sl lsÍfï j.lSu hgf;a fï kj jevms<sfj<
id¾:l lr .ksñka w¨;a Y%S ,xldjla i|yd fodrgq újD; lsÍu rfÜ hym; m;k ish¨
fokdf.a u ifudaOdksl j.lSu fjhs'

ilia lf<a$foaYudkH wdpd¾h whs't,a' .sksf.a
iyldr wOHlaI ckrd,a ^úIhud,d ixj¾Ok&
úoHd yd ;dlaIK mSGh
cd;sl wOHdmk wdh;kh

v
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ye|skaùu

;ud wjg f,dalh yd ine|s ;dlaIKfõoh w.h lsÍfï;a wjfndaO lr .ekSfï;a bka
m%fhdack .ekSfï;a ksmqK;d YsIHhd ;=< ixj¾Okh lsÍfï wruqK we;s j fuu úIh
ks¾foaYh ms<sfh, fldg bosßm;a flf¾'  oekg ld¾ñl fhoSï" m¾fhaIK yd ie,iqï
weiqfrka ;dlaIKsl yd jD;a;Sh mqyqKq wdh;kj,;a" úYajúoHd,j,;a ;dlaIKfõoh b.ekafõ'
tneúka YsIHhdg ;u ksmqK;d ixj¾Okh lr .ekSug isÿ ù we;af;a fï úl,am weiqfrks'
tfy;a fuu úIhh wOHhkh ;=<ska YsIHhkag ;uka wjg ;dlaIKfõo f,dalh .fõIKh
lsÍug fuka u ióm ;dlaIKfõo ksmqK;d ksoyfia ixj¾Okh lr .ekSug o  yels fõ'
;dlaIKfõoh ienE Ôjk wjia:dj,g wod< lr .ekSug fu uÕska YsIHhkg yels jkq
ksielhs'  ;j o isiqka bf.kqu ,nk ld,h ;=< ;dlaIKfõo ksmqK;d  ixj¾Okh lr
.ekSfuka Tjqkag iajhx /lshdjlg wjYH moku jqj o ilia lr .; yels fõ'

wm rfÜ oekg  mj;sk  mdi,a  wOHdmk l%uh ;=<ska mdi,ska msg jk isiqka
;dlaIKfõo lafIa;%hg fhduq lsÍug ,nd oS we;s wjia:d úr, h'

Wiia fm< .Ks; wxYfhka isiqkaf.ka b;d iq¿ msßila úYajúoHd, bkaðfkare mSGj,g
we;=,a lr .ekSu isÿ jk w;r Bg wu;r j ;j;a b;d iq¿ msßila ;dlaIKfõoS ämaf,daud
mdGud,djg we;=<;a lr .ekSu isÿ fõ'

fuu wjia:dj o ,efnkqfha Wiia fm< .Ks; wxYfha yeoErE isiqkag muKs'

idudkH fm< úNd.fha oS by< idud¾:hla ,enQ isiqka muKla .Ks; wxYfha Wiia
fm< yeoEÍug f;dard .ekSu isÿ fõ'  tfy;a .Ks; wxYfhka Wiia fm< yeoEÍug fhduq
fkdjk kuqÿ ;dlaIK l=i,;dj,ska hq;a ks¾udKYS,S isiqka ;j;a úYd, ixLHdjla" fjk;a
wxYj,ska ̂ l,d" jdKsc jeks& Wiia fm< wOHdmkh ,nd" Tjqkaf.a l=i,;djka o ks¾udKYS,S
yelshdjkaa o j¾Okh lr .ekSfï wjia:d fkd,nd u" mdi,ska neyer j h;s'

tfy;a l,d" jdKsc jeks wxYhlska Wiia fm< wOHdmkh ,nk isiqkag o oDV
;dlaIKfõoh úIh yeoEÍug wjia:dj ,eîu ;=<ska Tjqkaf.a l=i,;d j¾Okh lr f.k
bosßhg hdug wjia:djla ie,fia'

;j o ;dlaIKfõoh úIh yeoEÍfï oS 12 fY%aKsfha oS mokï úIh ks¾foaYh yeoEÍfuka
;udg jvd;a ióm úIh lafIa;%hla 13 fY%aKsfha oS f;dard .ekSug Tjqkag yels jkq we;'

wo f,dalfha ksIamdok" ikaksfõok" m%pdrK wdoS lafIa;% rdYshla úÿ,sh yd bf,lafg%dksl
lafIa;%h iuÕ wksjd¾h in|;djla mj;ajhs'  ta wkqj 13 fY%aKsfha oS úÿ,sh" bf,lafg%dksl
yd f;dr;=re ikaksfõok ;dlaIKfõoh úIh yodrk YsIHhkag ta lafIa;%h ;=< jeä ÿr
bf.kqug;a ta iuÕ ta lafIa;%h yd iïnkaO /lshdjlg myiqfjka we;=,a ùug;a wjia:dj
,efnkq we;'

vii
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 úÿ,sh bf,lafg%dksl yd f;dr;=re ;dlaIKfõoh                        13 jk fY%AKsh

ksmqK;dj 1'0 ( iaÒ;s úoHq;a l%shdldß;ajh l¾udka; lafIa;%fha wjYH;d

idlaId;a lr .ekSu i|yd fhdod .ekSug fhduq fjhs'

ksmqK;d uÜgu 1'1 ( iaÒ;s úoHq;a lafIa;%hl ckkh jk iaÒ;s úoHq;a n,h .Kkh

lrhs'

ld,h ( ld,Éfþo 05 hs'

bf.kqï M, (

² iaÒ;s úoHq;a n,h flfrys n,mdk idOl m%ldY lrhs'

² msßueoSu fya;=fjka iaÒ;s úoHq;a wdfrdamK f.dv kefÕk nj w;ayod n,hs'

² iaÒ;s úoHq;a wdfrdamK w;r mj;akd iaÒ;s úoHq;a n,h iïnkaO ir, .eg¨

úi|hs'

² iaÒ;s úoHq;a n, wdo¾Ykh lrhs'

² iajdNdúl ixisoaê flfrys iaÒ;s úoHq;fha n,mEu úia;r lrhs'

bf.kqï b.ekaùï l%shdj,sh

msúiSu  (

² mka;sh bosßhg isiqjl= le|jkak'

² ùÿre l+rla yd is,ala fros lene,a, isiqka w;g oS ùÿre l+r is,ala fros lene,af,ka

msßueoSug Wmfoia fokak'

² imhd f.k we;s l=vd ßðf*daï lene,s fïih u; ;nd msßu|sk ,o ùÿre l+r

tajdg by<ska ;nd ßðf*daï lene,sj,g <x lsÍug Wmfoia fokak'  túg isÿ

jk ksÍlaIK ms<sn| j mka;shg úia;r lrjkak'

² l=vd lvodis lene,a,la fïih u; ;nd" ma,diaála mEfkka ;u ysi msßueo

lvodis lene,a,g <x lsÍug isiqkag Wmfoia fokak'

² my; i|yka lreKq u;= lrñka idlÉPdjla fufyhjkak'

² jia;= l=vd len,sj,g fjka lsÍfï oS mjd wdfrdamKh jk nj

² wdfrdams; jia;=jlg ;j;a wdfrdams; jia;=jla u; n,mEula we;s l<

yels lafIa;%hla mj;sk nj

² .,d fkdhk wdfrdamK fya;=fjka wdfrdamK u; n,mEula we;s l<

yels lafIa;%h iaÒ;s úoHq;a lafIa;%h f,i ye|skafjk nj

b.ekaùu i|yd fhdað; Wmfoia(

² imhd we;s f;dr;=re f.dkqj mßYS,kh lrkakg isiqkag i,iajkak'

² wjg mßirfha olakg ,efnk l%shdldrlï weiqfrka" iaÒ;s úoHq;h f.dv

kefÕk wjia:d WodyrK f,i olajkakg fhduq lrkak'

² wdfrdamK f.dv keÕS we;s jia;=fõ yevh wkqj wdfrdams; jia;=j ksid yg

.kakd lafIa;%fha úúO;ajh isiqkaf.ka úuikak' ^,laIHdldr jia;=$ f.da,Sh

jia;=$ wdia;Íh jia;=&
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² úoHq;a lafIa;%hl m%n,;dj hkak y÷kajd ta flfrys n,mdk idOl úuikak'

² wdfrdams; jia;=jla úoHq;a lafIa;%hla ;=< mj;sk úg th u; we;s jk n,h r|d

mj;sk idOl úuikak'

² ,laIHdldr wdfrdamK folla w;r n,h ms<sn| kshu úuikak'

úIh lreKq meyeos,s lsÍug w;aje,la(

² fros ueoSfï oS fros u;" jd;h ;=< .=jka hdkd jeks jia;= .uka lsÍfï oS tajd

u;" úÿ,s iemhqulg iïnkaê; tlsfklg wE;ska uqyqKg uqyqK ,d we;s ;yvq

u;" j,dl=¿ u; iaÒ;s úoHq;h yg .kakd nj

² wdfrdams; jia;=fõ yevh wkqj lafIa;%fha yevh fjkia jk nj

Wod( ,laIHdldr yd f.da,Sh wdfrdamK u.ska wrSh lafIa;% idok nj

² wdfrdamKfha úYd,;ajh l+f,daïj,ska ukskq ,nk nj

² ,laIHdldr wdfrdamK folla w;r n,h l+f,daï kshuh u.ska oelaúh yels nj

² lafIa;% m%n,;dj hkq talSh wdfrdamKhla u; n,h nj

² ,laIHdldr wdfrdamKhla fya;=fjka we;s jk lafIa;% m%n,;dj l+f,daï kshuh

weiqßka bosßm;a l< yels nj

² lafIa;% úYd,;ajh udOHfha iajNdjh u; r|d mj;sk nj

² iudka;r lafIa;%hla ;=< lafIa;% m%n,;dj fkdfjkia j mj;sk nj

² iaÒ;s úoHq;a m%n,;dj flfrys n,mdk udOH iajNdjh udOHfha mdrfõoH;dj

^Permittivity& f,i ye|skafõ'

² l+f,daï kshuh weiqßka Q
1 
" Q

2 
wdfrdamK folla r ÿßka we;s úg

Q
1
Q

2
ta w;r n,h F = f,i oelaúh yels nj

4Πεr2

ε hkq udOHfha mdrfõoH;dj nj
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ksmqK;d uÜgu 1'2 ( iaÒ;s úoHq;h wdY%s; ixl,am yd fhÿï úuid n,hs'

ld,h ( ld,Éfþo 05  hs'

bf.kqï M, (

² iaÒ;s úoHq;a ld¾hh" Yla;sh yd úNjh i|yd w¾: oelaùï bosßm;a lrhs'

² iaÒ;s úoHq;a ld¾hh" Yla;sh yd úNjh w;r mj;akd iïnkaO;d f.dv kÕhs'

² iaÒ;s úoHq;h wdY%s; ixl,am mokï j we;s úúO ixisoaê úia;r lrhs'

² iaÒ;s úoHq;h wdY%s; ixisoaêj,ska we;s jk wys;lr m%;sM, md,kh lr .ekSu

i|yd l%fudamdhka fhdohs'

² ;u Yla;sh j¾Okh lr .ekSug ndysßka wjYH iïm;a <Õd lr .kS'

bf.kqï b.ekaùï l%shdj,sh

msúiSu  (

² icd;Sh wdfrdamK yd úcd;Sh wdfrdamK w;r mj;akd ia:s;s úoHq;a n,h

fjkia ùu yd n,h l%shd;aul jk osYdj ms<sn| fmr oekqu mka;sfhka úuikak'

² Ok f,i wdfrdams; jia;=jla ̂ ,laIHdldr fyda f.da,dldr& yd Ok wdfrdamKhla

w;r mj;akd iaÒ;s úoHq;a n,h ÿr wkqj fjkia jk wdldrh l+f,daï kshuh

weiqßka idlÉPd lr wkka;fha isg wdfrdams; jia;=j fj; Ok wdfrdamKh

f.k tau i|yd ld¾hhla l< hq;= jkafka oehs mka;sfhka úuikak'

² jia;=jlg wdfrdamKh ,nd oSu ksid jia;=fõ uq¿ wdfrdamKh by< hkafka oehs

mka;sfhka úuikak'

² wdfrdams; jia;=jlg icd;Sh wdfrdamKhla ;,ä  lsÍug;a" úcd;Sh wdfrdamKhla

weo .ekSug;a yelshdjla mej;Su wdfrdams; jia;=fõ we;s yelshdjla nj idlÉPd

lrkak'

² wdfrdams; jia;=jla i;= by; yelshdj wdfrdamKfha úYd,;ajh u; r|d mj;sk

iajNdjh mka;sfhka úuikak'

² wdfrdamKh yd úi¾ckh ùfï oS Yla;sh ksoyia ùug WodyrK úuikak'

² my; i|yka lreKq u;= jk fia idlÉPdj fufyhjkak'

² icd;Sh wdfrdamK úl¾IKh lrk nj yd úcd;Sh wdfrdamK wdl¾IKh

lrk nj

² wdfrdams; jia;=jlg wkka;fha jQ ÿßka msysá wdfrdamKhla u; iaÒ;s

úoHq;a n,hla fkdfhfok nj

² wdfrdams; jia;=jg wdikak ùu iuÕ iaÒ;s úoHq;a n,h o jeä jk nj

^wdfrdams; jia;=j f.da,Sh fyda ,laIHdldr hhs i,lkak'&

² wdfrdams; jia;=j u;g f.k tk icd;Sh wdfrdamKhla wkka;fha isg

f.k tafï oS ndysßka ld¾h l< hq;= nj

² jia;=jla u;g wdfrdamKh l%ufhka f.k tafï oS jia;=fõ uq¿ wdfrdamKh

by< hk nj

² wdfrdams; jia;=fõ wdfrdamKh úYd, jkakg jkakg fjk;a wdfrdamKhla

weo .ekSug fyda ;,a¨ lsÍug fyda we;s yelshdj jeä jk nj yd tu

yelshdj wdfrdams; jia;=fõ Yla;sh m%o¾Ykh lrk nj
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² wdfrdams; jia;=jl wdfrdamKh ksoyia jk wjia:djla f,i wl=Kq .eiSu

ie,lsh yels nj

² wl=Kq .eiSul oS Yíoh" wdf,dalh yd ;dmh bmoSu j,dl=¿ i;= j ;snQ

iaÒ;s úoHq;a Yla;sh ksoyia ùu m%o¾Ykh lrk nj

b.ekaùu i|yd fhdað; Wmfoia(

² isiqkag oS we;s f;dr;=re f.dkqj wOHhkh lrkakg i,iajkak'

² my; ud;Dld w;ßka lKavdhug wod< ud;Dldj flfrys isiqkaf.a wjOdkh

fhduq lrkak'

² iaÒ;s úoHq;a ld¾hh

² iaÒ;s úoHq;a Yla;sh

² iaÒ;s úoHq;a úNjh

² wod< ud;Dldj ks¾jpkh lrjkak'

² ksYaÑ; wdfrdamKhlska hq;= úúO wrfhka hq;= f.da,Sh jia;+ka ie,ls,a,g

f.k wrfha úYd,;ajh yd ;ukaf.a ud;Dldjg wod< úYd,;ajh w;r

iïnkaO;dj olajkakg isiqka fhduq lrkak'

² Y+kH wdfrdamKfhka hq;= jia;=jlg wdfrdamK ,nd foñka th wdfrdamKh

.kajk úg ;udg wod< ud;Dldfõ yeisÍu úia;r lrkak'

² wdfrdamK .nvd ùu ksid olakg  ,efnk  iajdNdúl  ixisoaê  yd wdfrdamK

/ia lr .ekSfuka we;s lr .kakd lD;%su ixisoaê we;s ùu flfrys isiqkaf.a

ud;Dldj iïnkaO jk whqre úia;r lrjkak'

úIh lreKq meyeos,s lsÍug w;aje,la(

² iaÒ;s úoHq;a lafIa;%hla ;=< tla msysgqul isg ;j;a msysgqulg wdfrdams; jia;=jla

fyda wdfrdamKhla fyda f.k hdug iaÒ;s úoHq;a n,hg tfrys j lrkq ,nk

ld¾hh" iaÒ;s úoHq;a ld¾hh f,i y÷kajk nj

² wdfrdams; jia;=jla ;=< .eí j we;s iaÒ;s úoHq;a Yla;sh" th wdfrdamK .ekaùug

l< iuia; ld¾hhg iudk jk nj

² wdfrdams; jia;=jla u;g tall Ok wdfrdamKhla f.k tau i|yd lrkq ,nk

ld¾hh iaÒ;s úoHq;a úNjh f,i y÷kajk nj

² Ok f,i wdfrdams; jia;=jl iaÒ;s úoHq;a úNjh Ok w.hla .kakd nj" iDK

f,i wdfrdams; jia;=jl iaÒ;s úoHq;a úNjh iDK w.hla .kakd nj yd Y+kH

wdfrdamKfhka hq;= fyda N+.; l< fyda jia;=jl iaÒ;s úoHq;a úNjh Y+kH w.h

.kakd nj

² jia;=jl wdfrdamKh by< kexùu iuÕ th u;g wkka;fha isg wdfrdamKhla

f.k taug l< hq;= jk ld¾h m%udKh by< hk nj

² jia;=jla wdfrdamK .ekaùfï oS lrkq ,nk uq¿ ld¾hh th ;=< iaÒ;s úoHq;a

Yla;sh jYfhka .nvd jk nj

² wdfrdams; jia;=jl wrh úYd, jk úg th u;g wkka;fha isg wdfrdamKh

f.k taug l< hq;= jk ld¾h m%udKh wvq jk nj

² tlsfklg fjkia jia;= folla ie,l+ úg" lsishï Ok wdfrdamKhla wkka;fha

isg jia;=j u;g f.k tafuka wrh l=vd jia;=j" by< úNjhlg m;a l< yels

nj
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² jia;=jla wdfrdamK .ekaùfï oS ^f.da,dldr& jia;=fõ wdfrdamKh yd úNjh

w;r iïnkaO;dj my; m%ia;drfhka oelaúh yels nj

úNjh  V

v

     Q wdfrdamKh
q

² by; úp,kh wkqj wdfrdamKh ,nd oSfï oS l< hq;= jk ld¾h m%udKh

w = 1/2qv f,i oelaúh yels nj

² jia;=j ;=< .nvd jk uq¿ Yla;sh" wdfrdamK .ekaùfï oS lrkq ,enQ uq¿

ld¾hhg iudk jk fyhska" jia;=j ;=< wka;¾.; iaÒ;s úoHq;a Yla;sh

1$2QV uÕska oelaúh yels nj

² j,dl=<l wdfrdamKh úi¾ckh ùfï oS iaÒ;s úoHq;a Yla;sh uqod yefrk

nj

² wl=Kla we;s ùu i|yd jd;fha mßjdrl nj" ì| jeáh hq;= nj yd ta

i|yd j,dl=< b;d by< úNjhlg t<eU ;sìh hq;= nj

² wêl f,i wdf,dalh" Yíoh yd ;dmh bmoSug j,dl=< ;=< úYd, wdfrdamK

m%udKhla .eí j ;sìh hq;= nj

² laIKsl wdf,dal WmlrKh ^flash gun& l%shd lsÍu i|yd iaÒ;s úoHq;h

Wmfhda.S lr f.k we;s nj

² laIKsl wdf,dal WmlrKfha úÿ,s nqnq< yryd úÿ,sh .uka lsÍug th

fofl<jr úYd, úNj wka;rhla mj;ajd .; hq;= nj

² ta i|yd lsishï ld,hla ;=< by< úNjhla  we;s  jk f;la wdfrdamK

/ia lr .; hq;= jk nj

² wdf,dalh ,nd .kakd úg /ia lr .;a wdfrdamK úi¾ckh jk nj yd

wdfrdamK úi¾ckh ùfï oS wdfrdamKfha Yla;sh uqod yefrñka wdf,dalh

msg jk nj

² jekaä .%d*a cklh by< úNjhlg jia;=jla wdfrdamKh lr .ekSug

;kd .;a WmlrKhla nj" lD;%su wl=Kq we;s lr .ekSug fï u.ska isÿ

lr .; yels nj

² úh<s ld,.=Ksl ;;a;aj hgf;a ud¾.j, .uka .kakd njqirhl nf|a

iaÒ;s úoHq;a wdfrdamK /ia ùu ksid th by< úNjhlg m;a jk nj yd

laIKsl j N+ .; ùfuka úÿ,s mq<sÕ= yg .kakd nj

² by; wjia:dfõ oS fmg%,a jeks bkaOk .sks .ekSïj,g Ndck úh yels

nj yd th j<lajd .ekSug nõirfha n| ksrka;rfhka N+ .; lr

wdfrdamK úi¾ckhg m;a l< hq;= nj
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ksmqK;d uÜgu 1'3 ( wdfrdamK /ia lsÍu i|yd Odß;%l fhdod .kshs'

ld,h ( ld,Éfþo 04  hs'

bf.kqï M, (

² Odß;%l ^Capacitors& j¾. kï lrhs'

² úúO ixfla; w;ßka Odß;%lfha ixfla;h y÷kd .kS'

² úúO j¾.fha Odß;%lj, Ndú;h úia;r lrhs'

² wjYH;djg .e<fmk Odß;%lhla oS we;s msßú;r wkqj f;dard .kshs'

² oeÍfï yelshdj j¾Okh lsÍfï Wml%u fidhd n,hs'

bf.kqï b.ekaùï l%shdj,sh

msúiSu  (

² imhd f.k we;s my; WmlrK$ øjH mka;shg m%o¾Ykh lr tajd ms<sn|

isiqkaf.a oekqu úuid n,kak'

1' 12V úÿ,s fldaIh

2' 12V$3W úÿ,s myk

3' 1000µF$16V Odß;%lh

4' 2200µF$16V Odß;%lh

5' m%udKj;a ;rï úÿ,s /yeka

² imhd f.k we;s úÿ,s mykg úÿ,s /yeka iïnkaO lr rEmfha wdldrhg

fldaIhg wuqKd úÿ,s myka oe,aùu mka;shg m%o¾Ykh lr" myk oe,afjkafka

wehs oehs mka;sfhka úuikak'

² imhd f.k we;s Odß;%l ̂ 1000µF/2200µF& fjk fjk u úÿ,s myfka w.% iuÕ

fY%aKs .; j iïnkaO lr úÿ,s myk fkdoe,afjk nj m%o¾Ykh lr úÿ,s

myfka fkdoe,aùug fya;= úuikak'

² imhd f.k we;s Odß;%l fjk fjk u mka;shg m%o¾Ykh jk fia fldaIh yd

iïnkaO lrkak'  bkamiq fldaIfhka fjka lr fmr fia uqyqK;a úÿ,s mykg

iïnkaO lrkak'  ^fuys oS Odß;%lfha w.% ms<sn| j ie,ls,su;a j fldaIhg

iïnkaO lsÍu isÿ lrkak'&

myfka oe,aùug fya;=j yd tla tla Odß;%lh i|yd myfka oe,afjk ld,h

ms<sn| mka;sfha woyia úuikak'  ta ;=<ska oe,aùfï ld, fjkila we;a kï

tfia ùug fya;= úuikak'

² tla tla wjia:dfõ oS mßm: igyk mka;shg m%o¾Ykh jk fia bosßm;a lr

Odß;%lfha ixfla;h mka;shg y÷kajd fokak'

12V
12V$3W
myk
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ud;Dldjg

wod< Wmdx.

² my; lreKq u;= jk mßos idlÉPdjla fufyhjkak'

² úÿ,s mykla oe,aùug th ;=<ska úÿ,s wdfrdamK .,d hd hq;= nj

² úÿ,s fldaIhlska" wdfrdamK iemhSu isÿ lrk nj

² Odß;%lhg uq,ska u wdfrdamKhla fkd;snQ nj

² fldaIhlg wE|Sfuka Odß;%lh ;=< wdfrdamK .nvd l< yels nj

² Odß;%lhla hkq úÿ,s wdfrdamK /ia lr .; yels Wmdx.hla nj

² jeä ld,hla ;=< úÿ,s myk oe,ajQ Odß;%lh ;=< jeä wdfrdamKhla

we;=<;a j ;snQ nj

² Odß;%lhl úYd,;ajh Odß;dj hk rdYsfhka m%ldY lrk nj

² Odß;%lhl" Odß;dj *erâ ^F& hk tallfhka fyda Wm tall u.ska

m%ldY lrk nj

Wod( 1000µF" 2200µF

² Odß;%lhla     hk ixfla;fhka y÷kajk nj

² Odß;%lhl iaÒ;s úoHq;a Odß;dj hkq Odß;%lhl úNjh fjda,aÜ tllska

by< kexùu i|yd wjYH lrkakd jQ wdfrdamK m%udKh f,i ks¾jpkh

lrk nj

b.ekaùu i|yd fhdað; Wmfoia(

² isiqkag imhd we;s øjH$ Wmdx. ^miq j i|yka lr we;& fhdod .ksñka my;

i|yka ud;Dld w;ßka ;ukag ,eî we;s ud;Dldj Tiafia .fõIKd;aul

wOHhkhl fhfokakg i,iajkak'

² O%eùh fkdjk Odß;%l

² O%eùh Odß;%l

² Odß;%l moaO;s ^ixhqla;&

² ,enqKq ud;Dldj wkqj f;dr;=re f.dkq wOHhkh lr wod< ud;Dldjg wod<

j Odß;%l j¾. lr tajdg wod< ixfla; olajkakg fhduq lrkak'

² ud;Dldjg wod< j Odß;dj r|d mj;sk idOl weiqßka Odß;dj i|yd m%ldY

^iQ;%& bosßm;a lrjkak'

² m%dfhda.sl Ndú;fha oS wod< ud;Dldfõ jeo.;alu fyda m%fhdackh fláfhka

úia;r lrjkak'

² Odß;dj r|d mj;sk" ud;Dldjg wod<" idOl$rdYs ie,ls,a,g f.k Odß;dj

j¾Okh lr .ekSug iqÿiq fhdackd uQ,O¾u weiqßka bosßm;a lrjkak'

² ;u fhdackdj m%dfhda.sl f,i m%o¾Ykh lsÍug ie,iqula bosßm;a lrjkak'

;u fhdackdj meyeos,s j i|yka lrjkak'

² my; rEm igyk wkqj ;u ud;Dldjg wod< Wmdx." ir, Odrd iemhqula yd

iïnkaO l< úg" Wmdx. m%o¾Ykh lrk yeisÍï fuka u Odrdj" fjda,aàh;dj

jeks rdYSkaf.a yeisÍu o úia;r lrjkak'  wod< yeisÍï m%o¾Ykh lsÍu i|yd

imhd we;s u,aáógrh yd weógrh fhdod .kakg i,iajkak'
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imhd we;s øjH$ WmlrK

² 100µF$16V Odß;%l 4 la

² 1000µF$16V Odß;%l 3 la

² lvodis" uhsld" fmd,siaghsrSka" jdhq wdoS Odrs;%l újD; lr" wNHka;r

ieleiau fmfkk mßos ilid kï lr ;enQ m%o¾Yl lÜg, 3 la

² úp,H Odß;%l ^úúO wdldrfhka ;ekQ& 3 la

² úoHq;a úÉfþoH Odß;%lj, liqj bj;a lr we;=<; fmfkk fia ieliQ

úúO m%udKfha Odß;%l lsysmhla we;=<;a lÜg, 3 la

² u,aáógr 1 la

² weógr 1 la

² 10Ω$5W m%;sfrdaOl 3 la

² úÿ,s mdyk 1 la

² Bhï yd jh¾ m%udKj;a ;rï fyda WmlrK weñKSug yels mßm: mqjre

3 la

úIh lreKq meyeos,s lsÍug w;aje,la(

² Odß;%l my; wdldrhg j¾. l< yels nj

Odß;%l

O%eùh fkdjk O%eùh Odß;%l

   Odß;%l iaÒr Odß;%l

    iaÒr Odß;%l    úp,H Odß;%l

gekag,ï we¨ñkshï

Tlaihsâ

úoHq;a úÉfþoH   úoHq;a úÉfþoH

   Odß;%l fkdjk Odß;%l

jdhq   uhsld   firñla   fmd,siaghsÍka   fmd,sfhiag¾

² Odß;%l my; wdldrhg ixfla;j;a l< yels nj

² iaÒr Odß;%l ^O%eùh fkdjk&

² iaÒr Odß;%l ̂ O%eùh&      fyda

² úp,H Odß;%l           fyda

² Odß;%l moaO;s my; wdldr folg j¾. l< yels nj

² iudka;r .; Odß;%l moaO;s

² fY%aKs .; Odß;%l moaO;s
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² iudka;r ;yvq Odß;%lhl Odß;dj my; lreKq u; r|d mj;sk nj

² ;yvq j¾.M,h ^A&

² ;yvq w;r mr;rh ^d&

² mdrfõoH;dj ^ε&

² Odß;%l moaO;shl Odß;dj r|d mj;sk lreKq

² fY%aKs .; fyda iudka;r .; j ine|S we;s wdldrh

² tla tla Odß;%lfha Odß;dj

² iudka;r ;yvq Odß;%lhl Odß;dj ^C& th r|d mj;sk idOl weiqßka my;

wdldrhg m%ldY l< yels nj

Aε
C =

d

Odß;%lfha Odß;dj jeä lsÍu ;yvq j¾.M,h jeä lsÍfuka" udOHfha

mdrfõoH;dj jeä lsÍfuka fyda ;yvq w;r mr;rh wvq lsÍfuka l< yels nj

² lvodis" firñla" fmd,siaghsßSka" gexg,ï" we¨ñkshï Tlaihsâ wdoS jYfhka

y÷kajkafka mdrúoHq;a øjH nj

² iudka;r.; Odß;%l moaO;shl Odß;dj fY%aKs.; Odß;%l moaO;shl Odß;djg

jvd by< w.hla .kakd nj

² Odß;%l ir, Odrd iemhqulg iïnkaO l< úg" Odß;%lh wdfrdamKh ù wjika

jk f;la mßm:h ;=<ska Odrdj .,k nj yd w.% w;r fjda,aàh;dj iemhqï

fjda,aàh;djg iudk jQ úg Odrdj .e,Su kj;sk nj

² ld,hg wkqrEm j fjda,aàh;dj my; m%ia;drh u.ska ksrEmKh jk nj

² Odß;%lhla úi¾ckfha oS fjda,aàh;dj ld,hg wkqrEm j my; f,i úp,kh

jk nj

² úoHq;a úÉfþoH Odß;%lj, Ok w.%fha úNjh" iDK w.%fha úNjhg iudk j

fyda jeä jk f,i ieu úg u mej;sh hq;= nj

² úoHq;a úÉfþoH Odß;%lj, w.% udre jk fia iïnkaO lsÍfuka Odß;%lhg

ydks meñfKk nj

² iudka;r .; Odß;%l moaO;shl Odß;%lj, fofl<jr iudk úNj wka;r

mj;sk nj

V/I
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² fY%aKs .; Odß;%l moaO;sj, Odß;%l fomi úNj wka;rj, tl;=j iemhqï

úNj wka;rhg iudk jk nj" yd Odß;%l fofl<jr úNj wka;r Odß;djg

m%;sf,dau f,i iudkqmd;sl jk nj

² Odß;%l fomi wdfrdamK fjka ùu yd úNj wka;rh my; rEm wdldrhg isÿ

jk nj

² Odß;dfõ w¾: oelaùu wkqj

Odß;%lhl we;=<;a wdfrdamK m%udKh my; m%ldYkfhka oelaúh yels nj

wdfrdamKh = Odß;dj x w.% w;r úNj wka;rh ^V&

^Q&   (C)

Q =  CV

² fY%aKs .; j we;s Odß;%lj, wdfrdamKh iudk jk nj

² iudka;r .; Odß;%l moaO;shl iul Odß;dj ^C
1
, C

2
 .......& Bg wod< Odß;%l

w.hka ^C& u.ska m%ldY l< úg my; m%ldYkh ,efnk nj

C = C
1
 + C

2
 + . . . .

² fY%aKs .;  Odß;%l  moaO;shl iul Odß;dj ̂ C&  Bg  wod<  Odß;%l w.hka ̂ C
1
,

C
2
 ......& u.ska m%ldY l< úg my; m%ldYkh ,efnk nj

² Odß;dj  ukskq ,nk tall w;r iïnkaO;dj my; j.=j wkqj oelaúh yels

nj

106 µF = 1 F 106pF = 1 µF

109 nF = 1 F 103nF = 1 µF

1012 pF = 1 F
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ksmqK;dj 2'0 ( ir, Odrdj yiqrejhs'

ksmqK;d uÜgu 2'1 ( ir, Odrdj yd tys yeisÍu úuid n,hs'

ld,h ( ld,Éfþo 05  hs'

bf.kqï M, (

² fjda,aàh;dfõ yd Odrdfõ tall meyeos,s lrhs'

² ikakdhl yd m%;sfrdaOh w;r iïnkaO;djka úia;r lrhs'

² wjYH;dj wkqj WÑ; ikakdhl f;dard .kshs'

² úÿ,s lghq;=j, oS m%;sfrdaOl;dj ms<sn| oekqu Ndú; lrhs'

² ld¾h ixúOdkfha oS thg tfrys jk n,fõ. uev mj;ajd .kshs'

bf.kqï b.ekaùï l%shdj,sh

msúiSu  (

² úoHq;a Odrdj j¾. lrk wdldr fol ms<sn| j isiqkaf.ka úuikak'

² thska ir, Odrd m%Nj lSmhlg WodyrK isiqkaf.ka ,nd .kak'

² ir, Odrdj yd ld,h w;r iïnkaOh olajk m%ia;drh we| oelaùug isiqfjl=g

wjia:dj ,nd fokak'

² Odrdj uekSfï tall yd fjda,aàh;dj uekSfï tall oelaùug isiqkag wjia:dj

,nd fokak'

² my; oelafjk lreKq u;= lrñka idlÉPdjla wdrïN lrkak'

² úúO fldaIj,ska ir, Odrdj ,nd .; yels nj

² ir, Odrdj ksYaÑ; osYdjlg .uka lrk nj

² fï wkqj fldaIhl + yd - O%ej olajd we;s nj

² fldaIhl - O%ejh yd + O%ejh w;r bf,lafg%dak mSvk fjki úNj

wka;rh fyj;a fjda,aàh;dj nj

² by; úNj wka;rh ksid - O%ejfha isg + O%ejh olajd bf,lafg%dak

.uka lrk nj

² .uka lrk ^p,kh jk& bf,lafg%dak ixLHdj wkqj Odrdj fjkia jk

^wvq fyda jeä& jk nj

² Odrdjla we;s ùu bf,lafg%dak p,khlska muKla fkdjk nj yd fjk;a

wdldr .,dhk wxY= we;s nj

² f,day - ^ikakdhl lïì& - bf,lafg%dak" - wdfrdamK

² jdhq - ^m%;soSmk myka&" + fyda - wdfrdamK" whk

² øj - ^,jK" wï,&" + fyda - wdfrdamK" whk

² p j¾.fha w¾O ikakdhl - ̂ vfhdav" g%dkaisiag¾&" l=yr + wdfrdamK

² bf,lafg%dak .,k osYdjg úreoaO osYdj iïu; Odrdj .,k osYdj f,i

mßm:j, olajk nj
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12V
12V

S
1

A B

L

b.ekaùu i|yd fhdað; Wmfoia(

² my; oelafjk l%shdldrlï w;=ßka ;ukag ,efnk l%shdldrlu flfrys isiqkaf.a

wjOdkh fhduq lrjkak'

² ikakdhl os. wkqj m%;sfrdaOh fjkia ùu

² ikakdhl yrialv j¾.M,h wkqj m%;sfrdaOh fjkia ùu

² my; oelafjk mßm:h tl,ia lr .kakg i,iajkak'

² ;ukag ,efnk tl u yrialv j¾.M,h yd úúO os.$ tl u os. yd úúO

yrialv j¾.M,h we;s ksfl%daï lïì ksÍlaIKh lrjkak'

² ta tla tla lïìh mßm:fha A yd B w;rg ;nd S
1
 ixjD; lr L myk

oe,afjk oSma;sh ksÍlaIKh lrjkak'

² ;ukag ,efnk tla tla lïì lene,af,a m%;sfrdaOh u,aáógrh wdY%fhka

uek igyka lrjkak'

² ;u wkdjrK iduQysl j yd ks¾udKYS,S j mka;shg bosßm;a lsÍug isiqka

iqodkï lrjkak'

úIh lreKq meyeos,s lsÍug w;aje,la(

² Odrd úoHq;fha oS wmg ikakdhl yd mßjdrl yuq jk nj

² ikakdhl hkq úoHq;a Odrdjla .uka fkdlrk øjH jk nj yd mßjdrl hkq

úoHq;a Odrdjla .uka lsÍug bv ,nd fkdfok øjH nj

² úoHq;a Odrdfõ .ukg we;s lrk ndOdj m%;sfrdaOh kï jk nj

² ta wkqj ikakdhlj, m%;sfrdaOh wvq jk w;r mßjdrlj, m%;sfrdaOh wêl

nj

² ikakdhl j¾.h wkqj m%;sfrdaOh tlsfkflys fjkia jk nj

² ßoS" ;U wvq m%;sfrdaOhla iys; ikakdhl

² ksfl%daï" ldnka jeä m%;sfrdaOhla iys; ikakdhl

² tl u j¾.fha tl u yrialv j¾.M,h we;s ikakdhlhl os. fjkia jk úg

m%;sfrdaOh o fjkia jk nj

tkï m%;sfrdaOh R kï yd os. l kï m%;sfrdaOh os.g wkqf,dau j iudkqmd;sl

fõ'  R ∝ l
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 úÿ,sh bf,lafg%dksl yd f;dr;=re ;dlaIKfõoh                        13 jk fY%AKsh

² ta wkqj os. jeä j;a u m%;sfrdaOh o jeä fõ'

m%;sfrdaOh yd os. w;r iïnkaO;dj ^yrialv j¾.M, iudkjk úg&

os.              m%;sfrdaOh

30 cm   1 R

15 cm   1/2 R

10 cm   1/3 R

5 cm   1/6 R

² tl u j¾.fha tl u os. we;s ikakdhlhl yrialv j¾.M,h fjkia jk úg

m%;sfrdaOh o fjkia jk nj

² tkï m%;sfrdaOh R o yrialv j¾.M,h a o kï m%;sfrdaOh yrialv j¾.M,hg

m%;sf,dau j iudkqmd;sl jk nj
1

R  ∝
a

m%;sfrdaOh yd yrialv j¾.M,h w;r iïnkaO;dj ^iudk os.&

yrialv j¾.M,h        m%;sfrdaOh

1a 1$4 R

2a 1$8 R

3a 1$12 R

4a 1$16 R

² m%;sfrdaOl;dj ^Resistivity& hkq hï øjHhl ksh; w.hla nj

     øjHfha m%;sfrdaOh x yrialv j¾.M,h
øjHhl m%;sfrdaOl;dj =

  os.

² hï lsis øjHhl yrialv j¾.M,h j¾. ógr tlla o os. ógr tlla o kï tys

m%;sfrdaOl;dj tys m%;sfrdaOhg iudk fõ'

² m%;sfrdaOl;dfjys tall ´ï óg¾ ^Ωm& nj

² úÿ,s bkaðfkare lghq;=j, os úúO øjHj, m%;sfrdaOl;d w.hka ms<sn|

wjfndaOhla ;sîu jeo.;a nj



14.=re ud¾f.damfoaY ix.%yh

 úÿ,sh bf,lafg%dksl yd f;dr;=re ;dlaIKfõoh                        13 jk fY%AKsh

iq,N j yuq jk øjH lSmhl m%;sfrdaOl;d

ßoS 1'6 x 10-8 Ωm

;U 1'7 x 10-8 Ωm

we¨ñkshï 3'2 x 10-8 Ωm

hlv 9'0 x 10-8 Ωm

uex.kSka 44'0 x 10-8 Ωm

ldnka 33'0 x 10-8 Ωm - 185 x 10-8 Ωm

c¾fïkshï 0'65 Ωm

is,slka 2'3 x 10-3 Ωm

úh<s oej 108 Ωm

ùÿre 1010 Ωm

rn¾ 1011 Ωm

ma,diaála 1014 Ωm - 1016 Ωm

msßisÿ c,h 2'5 x 105 Ωm

² øjHhl ikakdhl;dj hkq m%;sfrdaOl;dfjys úf,dauh nj
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ksmqK;d uÜgu 2'2 ( úoHq;fha uQ,sl kshuhka fhdod .ksñka ir, mßm:hl Odrdj

yiqrejhs'

ld,h ( ld,Éfþo 05  hs'

bf.kqï M, (

² ´ï yd l¾fpd*a kshuhka m%dfhda.sl wjia:djkays oS fhdod .kakd wdldrh

meyeos,s lrhs'

² m%;sfrdaOl úúO wdldrhg iïnkaO lsÍfuka iul m%;sfrdaO w.hka .Kkh

lrhs'

² wjYH;dj wkqj m%;sfrdaOl iïnkaO lsÍfuka iul m%;sfrdaO w.hka iys;

moaO;s ie,iqï lrhs'

² ´ï kshuh yd l¾fpd*a m<uq kshuh wdY%s; ir, .eg¨ úi|hs'

² tosfkod lghq;=j, oS we;s jk ndOl wju lsÍfï l%ufõohka wkq.ukh

lrhs'

bf.kqï b.ekaùï l%shdj,sh

msúiSu  (

² my; oelafjk rEmh isiqkag bosßm;a lrkak'

c, gexlsh

k,h

² c, moaO;sh yd úÿ,s mßm:h ixikaokh lsÍug isiqka fhduq lrjkak'

² c, ysi jeä lsÍfï oS .,k c, Odrdjg isÿ jk foa úuikak'

² ta wdldrhg fldaI ixLHdj jeä l< úg we;s jk úoHq;a Odrdj .e,Su ixikaokh

lrjkak'

² úNj wka;rh yd Odrdj w;r  (V ∝ I) iïnkaO;dj úuikak'

² c, k<h yryd .,k iuia; c, Odrdj w;=re ud¾. Tiafia .,d hk Odrdfõ

tl;=jg olajk iïnkaOh iy úÿ,s mßm:fha .,k iuia; úoHq;a Odrdj th

;=< we;s YdLd ud¾. Tiafia .,k Odrdjg we;s iïnkaOh úuikak'

² my; lreKq u;= lrñka idlÉPdjla fufyhjkak'

² Odrdj f.k hk ud¾.hl fofl<jr úNj wka;rh jeä l< úg Odrd

ud¾.h ;=< .,d hk Odrdj jeä jk nj

² úNj wka;rh" Odrdjg ir, iïnkaO;djla olajk nj
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² mßm:h ;=< lsishï ikaêhla fj; tk Odrdj ikaêfhka bj;a jk

Odrdjkaf.a tl;=jg iudk nj

² by; iïnkaO;d kshuhla f,i bosßm;a l< yels nj

b.ekaùu i|yd fhdað; Wmfoia(

² my; oelafjk l%shdldrlï flfrys isiqkaf.a wjOdkh fhduq lrjkak'

² A - 56Ω, 1kΩ, 1.5kΩ m%;sfrdaOl

² B - 68Ω, 1.2kΩ, 1.8kΩ m%;sfrdaOl

² isiqkag imhd we;s m%;sfrdaOl ;=k tajdfha igyka j we;s j¾K ;Sre iuÕska

lvodishl w|skakg i,iajkak'

² ta wkqj tajdfha w.hka igyka lrjkak'

² ta tla tla m%;sfrdaOfha w.h u,aáógrh uÕska uek tu w.hka o by; w.hka

wi,ska igyka lrjkak'

² w.hka w;r fjkila we;s oehs isiqkaf.ka úuid n,kak'

² isiqkag ,eî we;s m%;sfrdaOl w;=ßka jeä w.hla we;s m%;sfrdaOl folla f;dard

f.k my; oelafjk mßm: iïnkaO lr A yd B w;r m%;sfrdAOh u,aáógrfhka

ukskakg i,iajkak'

² by; mßm:j, oS ,efnk iul m%;sfrdaO w.hka .Kkh lsÍfuka ,nd .kakg

isiqka fhduq lrkak'

² wod< w.hka my; oelafjk j.=fõ we;=<;a lrkakh isiqka fhduq lrkak'

 fY%aKs.; iudka;r.;

m%;sfrdaOh uksk ,o .Kkh lsÍfuka uksk ,o .Kkh lsÍfuka

   w.h     ,o w.h   w.h      ,o w.h

R
1

R
2

² ;uka ,o o;a; iuÕ iïnkaO l< m%;sfrdaOl yd iul m%;sfrdaOl w;r

iïnkaO;dj m%ldYkhla weiqßka olajkakg isiqka fhduq lrkak'

² ta i|yd iólrKhla f.dv kÕkakg i,iajkak'

R
1

R
2

A B

R
1

R
2

A B
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 úÿ,sh bf,lafg%dksl yd f;dr;=re ;dlaIKfõoh                        13 jk fY%AKsh

² isiqkag imhd we;s m%;sfrdaOl w;=ßka tlla my; mßm:fha XY w;rg

iïnkaO lrjkak'  fjda,aÜógrh yd weógrh o mßm:hg wuqKd A yd B

w;r fldaI ixLHdj tlska tl fY%aKs.; f,i wE|ñka my; j.=j iïmQ¾K

lrjkak'

fldaI ixLHdj    fjda,aÜógrfha      weógrfha mdGdxlh

mdGdxlh

1

2

3

4

5

² X wlaIhg V o" Y wlaIhg I o jk fia Odrdj bosßfha fjda,aàh;dj

m%ia;dr.; lrjkak'

² m%ia;dr wkql%uKh ̂ V/I& .Kkh lr ;uka fhdod .;a m%;sfrdaOfha w.h

yd ixikaokh lrjkak'

² ta wkqj V, I yd R w;r iïnkaO;dj i|yd m%ldYkhla f.dv kxjkak'

² isiqkag imhd we;s úYd, u m%;sfrdaOlh yd l=vd u m%;sfrdaOlh jrl

fY%aKs .; j o jrl iudka;r .; j o iïnkaO fldg u,aáógrfhka

iul m%;sfrdaOh uek .kakg i,iajkak'

úIh lreKq meyeos,s lsÍug w;aje,la(

² m%;sfrdaOl w.h j¾K ;Sre wdY%fhka fyda u,aáógrh u.ska uek .; yels nj

² m%;sfrdaOl fY%aKs .; j yd iudka;r .; j iïnkaO l< yels nj

² fY%aKs .; iïnkaO

fuys oS A yd B w;r iul m%;sfrdaO w.h R kï

R = R
1 
+ R

2
 + R

3
nj

fuys oS R ys w.h R
1
, R

2 
fyda R

3 
hk m%;sfrdaOj, ́ kE u w.hlg jvd úYd,

nj

V

A

A

B

X YR

R
1 R

3

A B

R
2
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² iudka;r .; iïnkaOh

fuys oS A yd B w;r iul m%;sfrdaO w.h R kï

1 1     1    1
= nj

R R
1 
 +  R

2
 +  R

3

fuys oS R ys w.h R
1
, R

2 
fyda R

3 
hk m%;sfrdaOlj, ́ kE u w.hlg jvd l=vd

nj

² m%;sfrdaOhla ;=<ska .,k Odrdj ̂  I& tys fofl<jr úNj wka;rhg ̂ -V& wkqf,daau

j iudkqmd;sl nj

V ∝ I

² by; m%ldYh ´ï kshuh hkqfjka y÷kajk nj

^ksh; WIaK;ajhl oS ikakdhlhla ;=<ska .,k Ordj tys fofl<jr úNj

wka;rhg wkqf,dau j iudkqmd;sl fõ'&

² mßm:hl ´kE u ikaêhla fj;g .,k Odrdjkays tl;=j tu ikaêfhka msg

jk Odrdjg iudk jk nj yd th l¾fpd*af.a m<uq kshuh f,i y÷kajk nj

² ykaoshlg we;=¿ jk msg jk jdyk" reêr kd< moaO;sh jeks WodyrK u.ska

l¾fpd*a kshuh meyeos,s l< yels nj

A B

R
1

R
2

R
3
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 úÿ,sh bf,lafg%dksl yd f;dr;=re ;dlaIKfõoh                        13 jk fY%AKsh

ksmqK;d uÜgu 2'3 ( ikakdhl ;=<ska Odrdj .,d hdfï oS W;ai¾ckh jk Yla;sh

tosfkod lghq;= i|yd fhdod .kS'

ld,h ( ld,Éfþo 05  hs'

bf.kqï M, (

² úoHq;a Odrdfõ úúO M, i|yka lrhs'

² úoHq;a Odrdfõ úúO M, ñksia wjYH;d i|yd fhdod .; yels nj ms<s.kS'

² úoHq;a Odrdfõ úúO M,j, we;s ùu m%o¾Ykh lrhs'

² úoHq;a Odrdfõ ;dmk yd ridhksl M,j, úYd,;ajh ms<sn| ir, .eg¨ úi|hs'

² jeh jk Yla;sfhka Wmßu M,hla ,nd .ekSug l%u fhdod .kS'

bf.kqï b.ekaùï l%shdj,sh

msúiSu  (

² úÿ,sfhka l%shd;aul jk WmlrK ^;dmk oÕrh" úÿ,s bia;sßlalh" mxldj"

úÿ,s nqnq¿ jeks& fyda tajdfha rEmigyka mka;shg m%o¾Ykh lrkak'

² m%o¾Ykh l< WmlrK flfia l%shd;aul jkafka oehs isiqkaf.ka úuikak'

tu WmlrKj,ska we;s m%fhdackh úuikak'

² m%o¾Ykh l< WmlrKj,ska Wmojd .;a Yla;s úfYaI ms<sn| j isiqkaf.ka

úuikak'

² úÿ,sh Ndú;fhka Wmojd .; yels fjk;a Yla;s úfYaI ms<sn| j mka;sfhka

úuikak'

² úÿ,s fldaIhla yd thg iïnkaO lrkq ,nk WmlrK ixLHdj WodyrK f,i

.ksñka jeä jeäfhka Yla;sh Wmojd .kakd úg" úÿ,sh jeh ùu ms<sn| j

isiqkaf.ka úuikak'

² my; lreKq u;= lrñka idlÉPdjla fufyhjkak'

² úÿ,s WmlrK l%shd;aul jkqfha úoHq;a Yla;sh Wmfhda.S lr .ksñka nj

² úÿ,s WmlrK ld¾h bgq lr fok nj

² fldaI wdfrdamKh lr .ekSug o úÿ,sh Ndú; lrk nj

² úÿ,s WmlrK ;dmh" wdf,dalh" hdka;%sl" ridhksl jeks Yla;s Wmojk

nj

² W;amdokh jk Yla;sh jeä jk úg jeä úÿ,sh m%udKhla jeh jk nj

² úÿ,s m%udKh ikakdhl ;=<ska .,k Odrdj u; r|d mj;sk nj

² .,d hk Odrd m%udKh" ikakdhlh fofl<jr úNj wka;rh yd

ikakdhlfha m%;sfrdaOh u; r|d mj;sk nj

b.ekaùu i|yd fhdað; Wmfoia(

² tla tla YsIH lKavdhug my; ud;Dld w;ßka tlla ,eî we;'

² úoHq;a Odrdfõ ;dmk M,h

² úoHq;a Odrdfõ ridhksl M,h
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² ;u lKavdhug ,eî we;s 12V fldaIh" 100ml îlrh" ikakdhl lïì"

wdOdrl" iaúÉÑh" CuSO
4
 ødjKh" ldnka l+re hq.," 50Ω úp,H m%;sfrdaOlh

^Odrd kshdulh&" 10A weógrh" WIaK;ajudkh Ndú; lr rEm igyk

wkqj wegjqu ilia lr .kakg isiqka fhduq lrkak'

² iaúÉph jid wegjqu ;=<ska Odrdj .,d hkakg i,iajkak'  Odrd kshdulh

Ndú;fhka weógr Odrdj ksh; w.hl mj;ajd .kakg isiqka fhduq lrjkak'

ldnka l+re u; ;ekam;a jk jdhq nqnq¿ ødjKh le,;Sfuka bj;a lrjkak'

ñks;a;= 10lg miq ;ukaf.a ksÍlaIK ;ukag wod< ud;Dldjg fld;rï ÿrg

wod< fõ oehs i|yka lrjkak'

² Tng ,eî we;s ú,dhlh (Fuse) we;=<;a mßm:fha ú,dhl l%shdldß;ajh úuid

n,kak'  th ;ukag wod< ud;Dldjg fl;rï .e<fma oehs i|yka lrjkak'

² ;u lKavdhug wod< úoHq;a Odrdfõ M,h ,nd .; yels fjk;a wjia:d

WodyrK jYfhka olajkakg i,iajkak'

² ;uka ,nd .;a M,h i|yd jeh jQ úoHq;a Yla;sh .Kkh lsÍu i|yd wjYH jk

Odrdj" fjda,aàh;dj fyda m%;sfrdaOh we;=<;a iólrKhla olajkakg isiqka

fhduq lrkak'

² W;ai¾ckh jk Yla;sh ̂ ;dmh$ridhksl& jeh jk úoHq;a Yla;shg iudk hhs

is;d W;ai¾ckh jk cjh yd Yla;sh w;r iïnkaO;djla bosßm;a lrkakg

isiqka fhduq lrjkak'

² ;ukag wod< M,h iqúfYaIS ld¾h i|yd Ndú; jk wjia:d olajkakg isiqka

fufyhjkak'

² isiqka ,jd ;ukag wod< ud;Dldfõ M,h" Odrdj yd wod< fjk;a mrdñ;Ska

w;r iïnkaOh f.dv kxjkak'

úIh lreKq meyeos,s lsÍug w;aje,la(

² ødjKh ;=< ;dmh W;ai¾ckh jk nj

² ldnka l+rej,ska + bf,lafg%davh u; jdhq nqnq¿ /ia jk nj yd - bf,lafg%davh

u; ;U ;ekam;a jk nj"  ta wkqj ridhksl M, oelsh yels jk nj

² Odrdj .e,Sfï oS ú,dhlhla ;=<ska ;dmh W;ai¾ckh ùu ̂Dissipation& fya;=fjka

ú,dhlh i|yd fhdod f.k we;s ikakdhl fldgi øj njg m;a jk nj

fyj;a W!¾Ojmd;khg ̂Sublimation& ,la jk nj"  fuh fN!;sl úm¾hdihla

ñi ridhksl M,hla fkdjk nj

WIaK;ajudkh

 CuSO
4 

 ødjKh

ldnka l+r WIaK;ajudkh

Odrd kshdulh

ldnka l+r
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² c, ;dml" úÿ,s bia;sßlalh jeks WmlrK ;dmk M,h ,nd fok WmlrK nj

² úoHq;a f,daydf,amkh (Electroplating)" f,day ksiaidrKh ̂Extraction& jeks wjia:d

ridhksl M, nj

² jeh jk úoHq;a Yla;sh = Odrdj x fjda,aàh;dj x ld,h nj

Yla;sh w f,i o úoHq;a Odrdj I o fjda,aàh;dj V  o ld,h t o" m%;sfrdaOh R

o f,i ye÷kajqjfyd;a

W = VIt fyda W = I2Rt fyda W = V2t/R f,i oelaúh yels nj

² tall ld,hl oS W;ai¾ckh jk Yla;sh" cjh ^Power& f,i  ye|skaúh yels

nj

Yla;sh
ta wkqj cjh =  nj

ld,h
cjh P kï

 fyda  fyda  f,i oelaúh yels nj

²  W;amdokh jk ridhksl M,hl ialkaOh m f,i oelaúh yels nj .; jQ

ld,h t o .,d .sh Odrdj I o kï

= tall ld,hla ;=< tall Odrdjla .,d hdu ksid Wmosk ialkaO m%udKh  nj
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 úÿ,sh bf,lafg%dksl yd f;dr;=re ;dlaIKfõoh                        13 jk fY%AKsh

ksmqK;dj 3'0 ( m%;Hdj¾;k Odrd yiqrejhs'

ksmqK;d uÜgu 3'1 ( ,dlaIKsl wkqj m%;Hdj¾;k Odrdj úuid n,hs'

ld,h ( ld,Éfþo 05  hs'

bf.kqï M, (

² úúO ;rx. yev Ndú; wjia:d m%ldY lrhs'

² m%;Hdj¾;k Odrdfõ ,dlaIKslhka úia;r lrhs'

² m%;Hdj¾;k Odrdfõ ,dlaIKslhka w;r iïnkaOh meyeos,s lrhs'

² iïnkaO;d f.dv keÕSu u.ska ld¾hhka myiqfjka bgq lr .kshs'

² ld¾hhg .e<fmk l%ufõo Ndú; lsÍfuka tu ld¾hhka ksjeros j bgq lr

.kshs'

bf.kqï b.ekaùï l%shdj,sh

msúiSu  (

² ix{d cklh fhdod .ksñka my; i|yka ;rx. yev ksÍlaIKh lsÍug mka;shg

wjia:dj ,nd fokak'

² ihskdldr

² y;/ia

² ;%sfldaKdldr

² lsh;a oe;s

² fujeks ;rx. yev Ndú; wjia:d úuikak'

² ;rx.hl úia;drh yd tla pl%hla y÷kajd fokak'

² my; i|yka lreKq u;= jk fia idlÉPdjla fufyhjkak'

² ihskdldr ;rx. Y%S ,xldfõ m%Odk úÿ,s iemhqï fjda,aàh;djh fjkia

ùfï yevh nj

² y;/ia ;rx. nyqlïml mßm:j,ska ,nd .; yels nj

² ;%sfldaKdldr ;rx. ihsrk i|yd Ndú; jk nj

² lsh;a oe;s ;rx. - lef;dav lsrK foda,fkalaIfha ̂Oscilloscope& W;al%uK

oÕr i|yd Ndú; jk nj

² ;rx.hl tla pl%hla hkq Ok yd iDK w¾O fol we;=<;a fldgi nj

² ;rx.hl úia;drh ̂ Amplitude& hkq uOH wlaIfha isg Wmßu Wi jk nj

b.ekaùu i|yd fhdað; Wmfoia(

² ihskdldr ;rx. ms<sn| j ;u lKavdhug ,efnk ud;Dld Tiafia .fõIKd;aul

wOHhkhl fhfokakg lKavdhï fhduq lrjkak'

² Wmßu w.h - idudkH w.h - j¾. uOHkH uQ, w.h ^Root mean square

value&

² ixLHd;h - ld,dj¾;h

² ;ukag ,eî we;s ud;Dldj ms<sn| ú.%yhla bosßm;a lrjkak'

² ;ukag ,eî we;s ud;Dld w;r iïnkaO;dj .ek idlÉPd lrjkak'
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² wod< iïnkaO;dj i|yd isiqka ,jd iólrK f.dv kÕkak'

² tu w.hhka uek .; yels WmlrK kï fldg tu.ska w.hka ,nd .kakd

wdldrh úia;r lrjkak'

² ;u wkdjrK iuia; mka;shg iduQysl j yd ks¾udKYS,S j bosßm;a lsÍug

iqodkï lrjkak'

úIh lreKq meyeos,s lsÍug w;aje,la(

² Y%S ,xldfõ m%Odk úÿ,sh ihskdldr ;rx. we;s lrk m%;Hdj¾;k iemhqula

nj

² ihskdldr fjda,aáh;d ;rx.hl úia;drh Wmßu w.h ^V
P
& f,i y÷kajk nj

² fujeks ;rx.hla i¾j iu Ok yd iDK w¾O follska iukaú; jk nj

² tneúka mQ¾K ;rx.hl idudkH w.h Y+kH jk nj yd tneúka tla w¾O

pl%hl idudkH w.h m%ldY lrk nj

² ihskdldr ;rx.hl Wmßu fjda,aàh;d w.h yd idudkH fjda,aàh;d w.h

w;r iïnkaO;dj my; iólrKfhka oelaúh yels nj

V
av

= 0.637 V
p

V
av

- idudkH w.h

V
p

- Wmßu$WÉp w.h

² by; iólrKh Odrdjg wkql+, j fhdok úg V
 
fjkqjg I wdfoaY l< yels

nj

ta wkqj I
av

= 0.637 I
p
hkqfjka m%ldY l< yels nj

² j¾. uOHkH uQ, w.h ̂ r.m.s.& hkqfjka woyia lrkqfha m%;Hdj¾;k úNjhlska

ckkh l< yels ;dmhg iudk ;dmhla ckkh l< yels ir, Odrd w.h f,i

nj

² ihskdldr ;rx.hl j¾. uOHkH uQ, w.h iy Wmßu w.h w;r in|;dj

my; i|yka m%ldYkfhka oelaúh yels nj

Wmßu w.h
rms =

    √2

V
P

V
rms

 = = 1.414 V
rms

 =  V
P√2

I
P

I
rms

= = 1.414 I
rms

 = I
P√2

² ixLHd;h hkq ;;amrhla ;=< we;s lrk pl% ixLHdj nj

² ixLHd;h uksk tallh y¾Üih ^Hz& nj

² tla pl%hla i|yd .; jk ld,h ^T& wdj¾; ld,h f,i y÷kajk nj

   1
wdj¾; ld,h = nj

ixLHd;h

1
T = nj

f
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 úÿ,sh bf,lafg%dksl yd f;dr;=re ;dlaIKfõoh                        13 jk fY%AKsh

ksmqK;d uÜgu 3'2 ( wl%sh Wmdx. fhdod .ksñka m%;Hdj¾;k Odrdj yiqrejhs'

ld,h ( ld,Éfþo 05  hs'

bf.kqï M, (

² Odß;%l m%;sndOkh ^Capacitative reactance& yd fm%arl m%;sndOkh ^Inductive

reactance& w¾: olajhs'

² m%;Hdj¾;k Odrdj iuÕ fm%arl yd Odß;%l olajk yeisÍï úia;r lrhs'

² Odß;%l m%;sndOkh yd fm%arl m%;sndOkh ms<sn| ir, .Kkhka lrhs'

² wjYH;dj wkqj fmryka mßm: m%dfhda.sl j fhdod .kshs'

² mqoa.,hkaf.a yeisÍï rgdj, fhda.H wfhda.H;djka wkqj wka;¾ iïnkaO;d

mj;ajd .kshs'

bf.kqï b.ekaùï l%shdj,sh

msúiSu  (

² m%;sfrdaOl" Odß;%l yd fm%arl mka;shg bosßm;a lrkak'

² fïjd ye|skaùug fmdÿ kduhla fhdackd lrk f,i mka;shg olajkak'

² úÿ,s mykla iudk úNjh iys; ir, Odrdjlg yd m%;Hdj¾;k Odrdjlg

iïnkaO fldg oSma;sh ii|kak'

² ir, Odrd iemhqulg fm%arlhla yd úÿ,s mykla fY%aKs.; j iïnkaO fldg

oSma;sh ksÍlaIKhg wjia:dj ,nd fokak'

² ir, Odrd úNjh iudk úNjhla iys; m%;Hdj¾;k úNjhlg by; mßm:h

iïnkaO lrjkak'

² oSma;sh ixikaokhg wjia:dj fokak'

² úÿ,s mykla yd Odß;%lhla fY%aKs.; j iïnkaO l< mßm:hla mka;shg

bosßm;a lrkak'

² fuh ir, Odrd iemhqug iïnkaO lrkak'

² ir, Odrd iemhqu bj;a fldg m%;Hdj¾;k iemhqug iïnkaO lrkak'

² ksÍlaIKj,g fya;= úuikak'

² my; lreKq u;= jk fia idlÉPdjla fufyhjkak'

² m%;sfrdaOl" Odß;%l yd fm%arl fmdÿfõ ye|skaùug wls%h Wmdx. hk moh

bf,lafg%daksl ;dlaIKfõofha Ndú; jk nj

² m%;sfrdaOlhla ir, Odrdjl oS yd m%;Hdj¾;k Odrdjl oS tl u whqßka

yeisfrk nj

² fm%arlhla ir, Odrdjlg fkdolajk w;sf¾l ndOdjla m%;Hdj¾;k

Odrdjlg olajk nj yd th oSma;sh ;=<ska ;yjqre l< yels nj

² tu ndOdj fm%arl m%;sndOkh hkqfjka y÷kajk nj

² Odß;%lhla ;=<ska ir, Odrdjla .uka fkdlrk w;r m%;Hdj¾;k úNjhla

Odß;%lhla ;=<ska fkdlvjd .uka lrk nj

² fuf,i Odß;%lhl yeisÍug fya;=j Odß;%l m%;sndOkh hkqfjka y÷kajk

nj
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b.ekaùu i|yd fhdað; Wmfoia(

² ;u lKavdhug ,efnk ud;Dldj Tiafia wOHhkhl fhoSu i|yd imhd we;s

Wmdx. yd øjH iqÿiq f,i tl,ia fldg wegjqula ilia lrjkak'

² m%;Hdj¾;k iemhqul oS fm%arlhl yeisÍu

² m%;Hdj¾;k iemhqul oS Odß;%lhl yeisßu

² Odß;%lhla yd fm%arlhla fY%aKs .; j iïnkaO l< úg yeisÍu

² fï i|yd tla tla lKavdhu fj; my; i|yka øjH Wmdx. imhd we;'

² fm%arl ksheoshla" uDÿ hlv yrhla" úp,H cj iemhqula" foda,fkalaIhla"

10Ω m%;sfrdaOlhla

² Odß;%l ksheoshla" úp,H cj iemhqula" foda,fkalaIhla" 10Ω m%;sfrdaOlhla

² ilia l< wegjqu .=re;=udf.a wëlaIKhg bosßm;a lrjkak'

² wk;=re j .=re;=udf.a iydh we;s j wegjqu foda,fkalaIhg iïnkaO lrjkak'

² fjda,aàh;dfõ yd Odrdfõ yeisÍu ̂ msysàu& ksÍlaIKh fldg jd¾;d lrjkak'

² imhd we;s fjk;a Wmdx.hla ^ksheosfhka& f;dard f.k iemhqug iïnkaO

fldg fjda,aàh;dj yd Odrdfõ yeisÍu ksÍlaIKh lrjkak'

² ksÍlaIKj, fjkialï we;s ùug fya;= isiqkaf.ka úuikak'

² fm%arlh ;=<g uDÿ hlv yrh we;=¿ fldg ksÍlaIK ,nd .kakg i,iajkak'

² fjkialïj,g fya;= isiqka iu. idlÉPd lrkak'

² fjda,aàh;dj yd Odrdfõ fjkialïj,g n,mdk idOl idlÉcdj weiqßka

Wlyd .kakg i,ikak'

² imhd we;s lshùï f.dkqj mßYS,kh lrkakg i,id ;u lKavdhug ,efnk

ud;Dldj flfrys isiqkaf.a wjOdkh fhduq lrjkak'

² fm%arl m%;sndOk flfrys n,mdk idOl yd fm%arl m%;sndOkh .Kkh lrk

wdldrh i|yd iólrKhla bosßm;a lrjkak'

² Odß;%l m%;sndOkh flfrys n,mdk idOl yd Odß;%l m%;sndOkh .Kkh

lrk wdldrh i|yd iólrKhla bosßm;a lrjkak'

² my; i|yka ud;Dldj,ska ;u lKavdhug ,efnk ud;Dldj flfrys tla tla

lKavdhfï wjOdkh fhduq lrjkak'

² wj hejqï fmryka

² wê hejqï fmryka

² wkqkdol mßm:hla y÷kajkak'

² fY%aKs.; iy iudka;r.; wkqkdoS mßm:

² wkqkdol mßm: Wmfhda.S lr .ksñka l,dm hejqï yd l,dm m%;slafIamK

fmryka

² tajdfha l%shdldß;ajh ir, j úia;r lrjkak'

² ;u wkdjrK ks¾udKYS,s j yd iduQysl j iuia; mka;shg bosßm;a lsÍug

lKavdhï iQodkï lrjkak'
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úIh lreKq meyeos,s lsÍug w;aje,la(

² fm%arlhla$Odß;%lhla m%;Hdj¾;k iemhqulg iïnkaO l< úg fjda,aàh;dj

yd Odrdj w;r l,d fjkila we;s jk nj

² fm%arlhl oS fjda,aàh;djg msgqmiska Odrdj msysgk nj

² Y=oaO fm%arlhl oS Odrdj fjda,aàh;djg jvd 900 la msgq miska msysgk nj

² Odß;%lhl Odrdj fjda,aàh;djg jvd 900 la bosßfhka ^fmrgqj& msysgk nj

² fm%ar;dj ^Inductance& flfrys my; lreKq n,mdk nj

² oÕrfha fmdgj,a ixLHdj

² oÕrfha os.

² oÕrfha yrialv úIalïNh

² yrh

² fm%arl m%;sndOkh my; i|yka idOlj,g wkqf,dau j iudkqmd;sl jk nj

² fm%ar;dj ^L&

² ixLHd;h ^f&

² Odß;%l m%;sndOkh my; i|yka idOlj,g m%;sf,dau j iudkqmd;sl jk nj

² ixLHd;h ^f&

² Odß;dj  ^C&

² fm%arl m%;sndOkh Ω keue;s tallfhka m%ldY lrk nj

² fma%rl m%;sndOkh ^X
L
&

X
L
 = 2ΠFL j,ska .Kkh l< yels nj

² Odß;%l m%;sndOkh ^X
C
& Ω keue;s tallfhka m%ldY lrk nj

  1
X

C
 =

2ΠFC

² mßm:hl fm%arl m%;sndOkh ̂ X
L
& Odß;%l m%;sndOkhg iudk jk úg ̂ X

L
=X

C
&

mßm:h wkqkdol jk nj

² wkqkdol ixLHd;h ^f
r
& my; i|yka m%ldYkfhka .Kkh l< yels nj

  1
f

r
 =

2Π√LC
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² fm%arlhla ;=<ska wvq ixLHd; myiqfjka .uka lrk w;r" Odß;%lhla ;=<ska wê

ixLHd; myiqfjka .uka lrk nj

² tneúka wj hejqï mßm: i|yd fY%aKs .; j fm%arlhla$iudka;r .; j Odß;%lhla

fhdod .; yels nj

wj hejqï fmryka

² wê hejqï fmryka i|yd Odß;%lhla fY%aKs .; j$fm%arlhla iudka;r .; j

Ndú; l< yels nj

² l,dm hejqï fmrykla f,i fY%aKs .; wkqkdol mßm:hla fY%aKs .;

j$iudka;r .; wkqkdol mßm:hla iudka;r .; j fhdod .; yels nj



28.=re ud¾f.damfoaY ix.%yh

 úÿ,sh bf,lafg%dksl yd f;dr;=re ;dlaIKfõoh                        13 jk fY%AKsh

ksmqK;d uÜgu 3'3 ( cj idOlh oshqKq lr .ekSfuka úÿ,sh Ndú;h M,odhS lr

.kakd wdldrh úuid n,hs'

ld,h ( ld,Éfþo 05  hs'

bf.kqï M, (

² oDYH cjh" ils%h ^i;H& cjh yd m%;sls%hl cjh meyeos,s lrhs'

² ils%h cjh yd m%;sl%shl cjh ffoYsl igyka u.ska olajhs'

² cj idOlh oshqKq lr .ekSfï jdis i|yka lrhs'

² wjYH;d wkqj cj idOlh oshqKq lr .kakd Wml%u fhdod .kshs'

² jHdmD;shl oS jdis wjdis ;=,kh lr .ksñka ld¾hh id¾:l lr .kshs'

bf.kqï b.ekaùï l%shdj,sh

msúiSu  (

² m%;sfrdaOlhla" fm%arlhla yd Odß;%lhla fY%aKs .; j ir, Odrd ̂ 12V& iemhqulg

iïnkaO fldg tla tla Wmdx.h yryd fjda,aàh;djla uekaSug isiqkag wjia:dj

fokak'

² iemhqï fjda,aàh;dj uek fuu Wmdx. yryd fjda,aàh;djkaf.a tl;=j yd

ii|kak'

² by; fY%aKs .; mßm:hg m%;Hdj¾;k Odrd iemhqula ̂ 12V& iïnkaO fldg tla

tla Wmdx.h yryd fjda,aàh;djla uekSug wjia:dj ,nd fokak'

² iemhqï fjda,aàh;dj uek fuu Wmdx. yryd fjda,aàh;djkaf.a tl;=j yd

iemhqï fjda,aàh;dj ii|kak'

² ir, Odrd iemhqul oS yd m%;Hdj¾;k Odrd iemhqul oS ,efnk m%;sM, iudk

fkdùug fya;= úuikak'

² my; lreKq u;= jk fia idlÉPdjla wdrïN lrkak'

² ir, Odrdjl oS m%;sfrdaOl" fm%arl yd Odß;%lj, yeisÍu wkqj fjda,aàh;dj

yd Odrdj iu l,dfõ msysgk nj

² m%;Hdj¾;k iemhqul oS fm%arl yd Odß;%l fjda,aàh;dj yd Odrdj w;r

l,d fjkila we;s lrk nj

² fm%arlhl oS Odrdj" fjda,aàh;djg jvd mud ùulaa o" Odß;%lhl oS Odrdj

fjda,aàh;djg jvd fmrgq ùula we;s jk nj

² tneúka tla tla Wmdx.h yryd fjda,aàh;djkaf.a tl;=j iemhqï

fjda,aàh;djg iudk fkdjk nj

b.ekaùu i|yd fhdað; Wmfoia(

² tla tla lKavdhug ,efnk f;dr;=re f.dkqj ms<sn| j lKavdhfï wjOdkh

fhduq lrjd my; oelafjk m%Yakj,g ms<s;=re imhkakg isiqkag Wmfoia

fokak'

1' ir, Odrd iemhqula ,nd oS we;s Ndrhl oS W;ai¾ckh jk cjh i|yd

m%ldYkhla ,shkak'

2' m%;sfrdaO Ndrhla muKla we;s m%;Hdj¾;k Odrd iemhqula ,nd oS we;s

Ndrhl W;ai¾ckh jk cjh i|yd m%ldYkhla ,shkak'



29.=re ud¾f.damfoaY ix.%yh

 úÿ,sh bf,lafg%dksl yd f;dr;=re ;dlaIKfõoh                        13 jk fY%AKsh

3' m%;sfrdaOhlg wu;r j fm%arlhla yd Odß;%lhla iys; mßm:hl

m%;Hdj¾;k iemhqula ,nd ÿka úg W;ai¾ckh jk cjh by;

m%ldYkfhka ,nd .; yels o@

4' oDYH cjh hkq l=ula o@

5' tys tall fudkjd o@

6' il%sh cjh yd m%;sl%shl cjh w;r fjki ffoYsl igykla weiqfrka

meyeos,s lrkak'

7' ils%h cjh yd m%;sl%shl cjh i|yd m%ldYk folla ,shkak'

8' il%sh cjfha yd m%;sl%shl cjfha tall ,shkak'

9' cj idOlh hkq l=ula o@

10' cj idOlh mud ùu isÿ jkafka Ndrfha we;s l=uk idOlh ksid o@

11' cj idOlh fmrgq ùu isÿ jkafka Ndrfha we;s l=uk idOlh ksid o@

12' Ndrhl cj idOlh oshqKq lr .ekSu ̂ fmrgq lr .ekSu& i|yd l=ula l<

hq;= o@

13' il%sh cjh oDYH cjhg iudk jkafka cj idOlfha w.h l=ula jQ úg

o@

14' Y%S ,xldfõ cj uQ,sl iemhqfï cj idOlh mj;ajd .; hq;= iïu; w.h

l=ula o@

15' Ndrhl cj idOlh oshqKq lr .kakd wkaou ffoYsl igykla u.ska

olajkak'

úIh lreKq meyeos,s lsÍug w;aje,la(

² m%;Hdj¾; Odrdjla uekSfï oS m%;sfrdAOhl cj W;ai¾ckh we;s jk kuq;a

ffioaOdka;sl j Y=oaO fm%arlhl fyda Odß;%lhl cj W;ai¾ckhla we;s fkdjk

nj

² tfy;a by; tla tla Wml%ufhys fjda,aàh;d yd Odrd i|yd iM, w.hka we;s

nj

² ir, Odrd mßm:hl fuu rdYsj, .=Ks;fhka cj W;ai¾ckh P = VI j,ska

oelaúh yels nj

² ffioaOka;sl j m%;Hdj¾;k iemhqul oDYH cjh V yd I .=Ks;fhka m%ldY

flf¾

² tu ksid mßm:hl oDYH cjh yd ils%h cjh w;r fjkila we;s nj

² fuu fjki w¾: oelaùu i|yd m%;sl%shl cjh fhdod .kq ,nk nj

² m%;sl%shl cjh we;s jk uQ,sl wjhjhka fol fm%arl yd Odß;%l nj

² m%;sl%shl cjh yd il%sh cjh my; ffoYsl igyfkka oelaúh yels nj

² fï wkqj il%sh cjh P = VICosφ j,ska oelaúh yels nj

² m%;sl%Shl cjh Q = VI Sinφ  j,ska oelaúh yels nj

>>

>

>

VSin φ

VCosφ
φ φ

>V

V

I
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φ/ 

φ >

>

>

A

B

C

VAr

> > >

> >

>

>

>

>

>

>

fjdghl iul mßm:h<

² il%sh cjh m%fhdackj;a cjh yd cj idOlh u; r|d mj;sk nj

² fuys  Cosφ j,ska olajkafka cj idOlh nj

² il%sh cjh W tallj,ska o m%;sl%shl cjh VAr
 
tallj,ska o olajk nj

² il%sh cjh yd oDYH cjh w;r wkqmd;h "cjidOlh" kñka y÷kajk nj

fjda,aàh;dj yd Odrdj w;r l,d fldaKh cj fldaKh kï jk nj

² fm%arl;dj ksid cj idOlh mud jk w;r Odß;%l;dj ksid cj idOlh

fmrgq jk nj

² fm%arl;dj ksid mud jQ cj idOlh Odß;%l fhoSfuka fmrgq lr .; yels nj

² tfia Odß;%lhla fhdod cjidOlh 1g wdikak lsÍu cjidOlh oshqKq lsÍu

f,i y÷kajk nj

² cj idOlh 1 ^tl& jQ úg il%sh cjh oDYH cjhg iudk jk nj

² kuq;a m%dfhda.sl j cj idOlh 1 fkdjk nj

² Ndrhl cj idOlh oshqKq lr .kakd wdldrh my; ffoYsl igyfkka oelaúh

yels nj

Cosφ mej;s cj idOlh

Cosφ/ Odß;%l fhoSfuka oshqKq lr .;a cj idOlh

² fudagr jeä ixLHdjla Ndú; jk l¾udka; Yd,dj, jeh jk úÿ,sh n,hg

iudk ld¾hhla isÿ fkdjk wjia:dj, oS cj idOlh oshqKq ^fmrgq lrk&

lrk nj

ta i|yd Odß;%l nexl= ^Capacitor Bank& fhdod .kakd nj

² hï fyhlska cj idOlh mud lsÍug wjYH jQfha kï ta i|yd iqÿiq fm%arlhla

fyda f;l,d fudagrhla fyda fY%aKs .; l< hq;= nj
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 úÿ,sh bf,lafg%dksl yd f;dr;=re ;dlaIKfõoh                        13 jk fY%AKsh

ksmqK;d uÜgu 3'4 ( tl,d yd f;l,d úÿ,s iemhqï wjYH;dj wkqj fhdod .kshs'

ld,h ( ld,Éfþo 05  hs'

bf.kqï M, (

² tl,d úNj" f;l,d úNj ckk uQ,O¾u úia;r lrhs'

² tl,d Ndr yd f;l,d Ndr uQ,O¾uh úia;r lrhs'

² tl,d úNj iemhqï" mßfNdack wjia:d m%dfhda.sl j y÷kajhs'

² f;l,d úNj iemhqï" mßfNdack wjia:d m%dfhda.sl j y÷kajhs'

² .Dyia: yd l¾udka; Yd,d úÿ,s iemhqïj, tl,d" f;l,d wdrlaIs; l%u

úia;r lrhs'

bf.kqï b.ekaùï l%shdj,sh

msúiSu  (

² my; oelafjk mßos wdo¾Ykh f.dv kÕd .kak'

² ÿUqre" l¿" w¿ j¾K .ekajQ nhsxäka lïì ^13" muK& ;=kla .kak'

² ihska ;rx. yevfhka hg oelafjk mßos lïì kud .kak'

² my; oelafjk rEmfha mßos .k ldâfndaâ fyda ;=kS ,E,s fyda ̂ 6"x6" m%udKfha&

yev;,h lmd .kak'

² yev;,fha A, B, C ,laIHj, by; ilid .;a lïì r|jkak'  D ,laIHh yryd

fjk;a lïìhla fhdod my; oelafjk mßos wegjqu ilikak'

² P yev;,h iSrefjka lrleùug isiqjl=g úOdk fokak'

² th D wlaIfha lïìhg idfmalaI j msysgk whqre bosßfha isg ksÍlaIKh

lrñka wfkla isiqjdf.ka úia;r úuikak'

² idlÉPdj i|yd my; lreKq ie,ls,a,g .kak'

² tl úg N%uKh jk ;rx. ;=fka uq,a msysàfï isg isÿ jk fjki

f;l,d úNjhl ckk uQ,O¾uh meyeos,s lrk nj
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b.ekaùu i|yd fhdað; Wmfoia(

² Y%S ,xldfõ Ndú; jk o;a; wkqj my; j.=j ms<sfh< lrkak'

tl,d úNjtl,d úNjtl,d úNjtl,d úNjtl,d úNj f;l,d úNjf;l,d úNjf;l,d úNjf;l,d úNjf;l,d úNj

11111∅ ∅ ∅ ∅ ∅ iemhqïiemhqïiemhqïiemhqïiemhqï 33333∅ ∅ ∅ ∅ ∅ iemhqïiemhqïiemhqïiemhqïiemhqï

iïu; úNjh

iïu; Odrdj

ksjdi

l¾udka;Yd,d

hka;%

² m%;Hdj¾;k Odrd úNj mßfNdackfha oS" úNj m%udK jeäùug fyda wvq ùug

fhdod .kakd Wml%u" by; j.=j wkqj fm< .iajkak'

² .ïudkhlg úÿ,sh iemhSfï oS ie,lsh hq;= uQ,sl lreKq i,ld tl,d úNjh"

f;l,d úNjh iemhSïj, jdis wjdis idlÉPd lrkak'

² idlÉPdj i|yd my; lreKq biau;= lr .ekSug fmd<Ujkak'

² f;l,d úNjh Ndú; ùfï oS f;l,d Ndr fhdod .; hq;= nj

² úNj .Kkh lsÍï i|yd iQ;% yd iólrK ksjeros j fhdod .; hq;= nj

² m%udKk o;a; u.ska fhdod .kakd 1∅ fyda 3∅ wjia:djka wd¾Òl yd

mdßißl ixrlaIK wjYH;djla nj

úIh lreKq meyeos,s lsÍug w;aje,la(

² f;l,d úNj ckkh my; uq,O¾u u.ska isÿ fõ'

² ks;H pqïnlhl N,S O%ej w;r iudk mr;rfhka msysgqjk ,o oÕr ;=kl

N%uKfhka W;ai¾ck úNj" iudk ld,dka;rfhka Odrd ;rx. yevhkaa Wmojhs'

² fuu úNj fyda Odrd ixrpl l,d igykl ̂ Phase Diagram& my; mßos oelaúh

yelshs'



33.=re ud¾f.damfoaY ix.%yh
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n,an                       TV                YS;lrK                    Wÿka

L

N

L
A

N

L
B

 L
C

2

² oÕr ;=fkys tla w.%h ne.ska uqyqK;a lr .ekSfuka WodiSkh fyj;a idfmalaI

w.%h f.dv kefÕa' ^N&

² my; mßos tl,d ^1∅& yd f;l,d ^3∅& úNj iïu; f,i f.dv kefÕa'

² l,dfjka l,djg fjdÜ m%udKhka .Kkh lsÍu isÿ l< yels h'

W
1
 + W

2
  = W

TA
, W

2
 + W

3
 = W

TB
, W

4
 = W

TC

² ksjdihl mßfNdack úNjh yd fjdÜ m%udKh u; WmlrK ia:dmkh flf¾'

² l¾udka; Yd,djl mßfNdackh lrkq ,nk cjh yd wjYH;dj tys WmlrK

yd hka;%j, wNHka;r iïnkaOh my; oelafjk wdldr foflka ilia lrkq

,nk nj

     3φ  fudagr ^*&    3φ  fudagr^∆&

     fv,agd ^oe,a& iïnkaOh (Delta )              ;drld ^;re& iïnkaOh (Star )

                   L
A

L
B
                                      L

C
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² f;l,d úNjh i|yd l,d fldaKh ie,lSfuka ner ix;=,kh lr .ekSu isÿ

l< hq;=hs'

² f;l,d úNj fhdod .ekSfï oS tlaa tla l,dj i|yd ukq ógrfha isg m%Odk

jyre ^iaúÉÑ& yd wod< wdrlaIK mßm: fjk fjk u msysgqjd .kS'

² ner wkqj o¾Yl Ndú; lsÍug isÿ fõ'

² tl,d úNjh 240V Wmßu w.hl o" f;l,d úNjh 415V Wmßu w.hl o

msysgqjd .Kkh lsÍï lrhs'

ud¾. úNjh } V
Line

 = V
L

l,d úNjh } V
Phase

 = V
P

  u.ska .Kkh lsÍï l< yels h'
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 úÿ,sh bf,lafg%dksl yd f;dr;=re ;dlaIKfõoh                        13 jk fY%AKsh

ksmqK;dj 4'0 ( úoHq;h yd ine|s ñkqï ,nd .ekSu i|yd ñkqï WmlrK

w¾:j;a j f;ard f.k Ndú; lrhs'

ksmqK;d uÜgu 4'1 ( úoHq;h yd ine|s ñkqï WmlrKj, l%shdldß;ajhg ;=vq fok

uQ,O¾uh úuid n,hs'

ld,h ( ld,Éfþo 05  hs'

bf.kqï M, (

² ñkqï WmlrK uQ,O¾uh wdo¾Ykh lrhs'

² ñkqï j¾;d lr olajhs'

² ñkqï tall yd udkhkays ixrpl úia;r lrhs'

² ñkqï WmlrKj," mdGdxl .ekSï m%dfhda.sl j isÿ lrhs'

² WmlrKj, fodia" ksfodia nj ;lafiare lrhs'

bf.kqï b.ekaùï l%shdj,sh

msúiSu  (

² u,aáógrh" Trf,daiqj" ;rdosh jeks ñkqï WmlrK lSmhla mka;sh fj; m%o¾Ykh

lrkak'

² fuu WmlrKj,ska uksk ,o rdYs úuikak'

² fuu WmlrK i|yd .efkk tall úuikak'

² oelsh yels ñkqï o¾Yl úuikak'

² idlÉPdj i|yd my; oelafjk lreKq flf¾ wjOdkh fhduq lrkak'

² ñkqï rdYsh i|yd úfYaI ñkqï WmlrKhla we;s nj

² úÿ,s yd úoHq;a ;dlaIKfõofha oS" úNjh" Odrdj" m%;sfrdaOh" ixLHd;h"

;rx. yev uekSu i|yd WmlrK ksmojd we;s nj

b.ekaùu i|yd fhdað; Wmfoia(

² tla tla lKavdhug ,efnk øjH ,ehsia;=j imhd .kakg Wmfoia fokak'

² tla tla lKavdhug wod< Wmfoia wkqj m%dfhda.sl wegjqu ilia lrjkak'

² tla lKavdhulg my; i|yka øjH /ia lr .ekSug yd ld¾h ms<smoskakg

Wmfoia fokak'

1' 25 mm ^wÕ,a 1& l úIalïNhla we;s" 25 mm ^wÕ,a 1& la Wi

lsr, wenhla f;dard .kak'

2' SWG 36 ;U lïìhlska ógr 1l os. m%udKhla

3' 50 mm ^wÕ,a 2& la os. isyska boslgqjla

4' rEmfha mßos boslgqj fhoSu yd

oÕrfha t;Su isÿ lrkak'
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² ;j;a lKavdhulg my; i|yka øjH /ia lr f.k olajd we;s øjH yd ld¾h

ms<smoskakg Wmfoia fokak'

1' pqïnl lE,s folla

2' ieye,a¨ o¾Ylhla

3' wxlkh lrk ,o mdGdxl ;,hla

4' iqug /|jqï wdOdrlhla

I. o¾Ylh

II. mdGdxl ;,h

III. wdOdrlh

² lKavdhï foflys u f.dvkÕd .;a m%dfhda.slh mka;sh yuqfõ talrdYs lrkak'

² V
S 
i|yd 1'5V ir, fldaIhla fhdod o¾Ylh kj;sk ia:dkh 1'5V f,i ,l=Kq

lrkak'

² V
S 
i|yd 9V ir, fldaIhla fhdod o¾Ylh mj;sk ia:dkh 9V f,i i|yka

lrkak'

² 1'5V yd 9V w;r mrdih iuñ;sl j fnod mdGxl ,l=Kq lrkak'

² fuu wdo¾Ykh mka;sh yuqfõ bosßm;a lrkak'

² ks¾udKh úYaf,aIKd;aul j idlÉPd lrkak'  my; lreKq flf¾ wjOdkh

fhdojkak'

² i, oÕr uQ,O¾uh yd i, hlv uQ,O¾uh úÿ,s WmlrK i|yd Ndú;

jk nj

² ñkqï .; hq;= rdYshg idfmalaI j ñkqï WmlrKh msysgúh hq;= nj

² WmlrKfha wdrlaIdj" ksIamdok o;a; wkqj úuiSu jeo.;a nj

² ,nd .kakd mdGdxlfha ksjeros nj" WmlrKh yd ñkqï .kakdf.a oekqu"

wdl,am yd l=i,;dj u; r|d mj;sk nj

1 o¾Ylh
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m%dfhda.sl l%shdldrlï u.ska ñkqï .ekSï i|yd .fõIKhg Wmfoia(

² ;ks ;ks j" lKavdhï jYfhka my; mßm: f.dv kÕd ñkqï ,nd .kak'

² ir, Odrd úNj iemhqï mßm:h f.dv kÕkak' ^fmr mdvul w;ayod n,d

we;'&

² mßm:h úNjh" Odrdj" ixLHd;h hk ñkqï kshñ; ñkqï WmlrK u.ska ,nd

.kak'

úIh lreKq meyeos,s lsÍug w;aje,la(

² foda,fkalaIh u.ska úNjh yd ixLHd;h muKla uksk nj

² úNjh lef;dav lsrK o¾Yl ;,fha isria wlaIfhka o" ixLHd;h ;sria wlaIfhka

o uefkk nj

² m%;sfrdaOh uekSfï WmlrKj, oS u,aáógrh ;=< wNHka;r úNjhka l%shd;aul

j mj;sk nj

² lef;dav lsrK foda,fkalaIfha úNjh yd ixLHd;fha ñkqï .ekSfï oS X-Y

wlaIj, yeisÍu my; oelafjk mßos isÿ jk nj

² foda,fkalaIhl úNjh fyda ixLHd;h uekSfï oS" ñkqï .kakd ,laIHh yd

N+.;h iudka;r.; wE÷ula f,i muKla fhdod .; hq;= nj

WodyrK(

² lsf,dafjdÜ meh ógrh u.ska jehjk úÿ,s tall m%udKh .Kkh l< yels nj
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!

ksmqK;d uÜgu 4'3 ( ñkqï WmlrKhl ld¾hlaIu;dj yd M,odhs;dj jeä lr

.ekSug mrdñ;s fhdod .kS'

ld,h ( ld,Éfþo 05  hs'

bf.kqï M, (

² ñkqula ,nd .ekSfï wjYH;dj úia;r lrhs'

² ñkqï i|yd n,mdk mrdñ;s m%dfhda.sl j fhdod .kS'

² ¥ria: md,k Wml%u i|yd fhdod .efkk Wmdx. y÷kd .kS'

² ñkqï .; hq;= ixrplh i|yd ñkqï .; hq;= WmlrKh" iïu; yd wdrlaIK

;;a;aj hgf;a Ndú; lrhs'

² WmlrKh wkqj mdGdxl ksjeros j ,nd .kS'

bf.kqï b.ekaùï l%shdj,sh

msúiSu  (

² ir, mßm:hla bosßm;a lr" oS we;s ,laIHj," Odrdj" úNjh ^fyda ñkqula&

l=ula úh yels oehs mka;sfhka úuikak'

Wod(

² wfmalaIs; ñkqï ,nd .ekSug fhdod .; hq;= ógrh yd fhdod .; hq;= wdldrh

úuikak'

² idlÉPdj fufyhùu i|yd my; i|yka lreKq wjOdkhg .kak'

² udk ,nd .ekSfï uQ,sl wjYH;d folla we;s nj

1' fkdokakd ñkqula uekSfï wjYH;dj

2' okakd ñkqula ;sfí oehs oek .ekSfï wjYH;dj

² ñkqï ,nd .kakd mßm:h fyda ixrplh ms<sn| j ksjeros kHdhd;aul

oekqula ;sìh hq;= nj

² ñkqï ,nd .kakd ixrplh yd WmlrKh ksjeros j Ndú; lsÍfï oekqula

;sìh hq;= nj

b.ekaùu i|yd fhdað; Wmfoia(

² lKavdhug ,efnk ñkqï WmlrKj, uqyqKf;a we;s fmkqu we| igyka lr

.ekSug i,iajkak'

² md,k Wml%u yd ñkqï o¾Ylfha we;s iïnkaO;dj igyka lrkak'

² iqúfYaI úOdk      ,l=K u.ska oS we;aa kï" th igyka lr .kak'

² my; i|yka Wmdx. /ia lr .ekSug i,iajkak'

² LDR - wdf,dal ixfõoS m%;sfrdaO

² ;¾ñiagr ̂Thermistors&
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!

² uhsfl%daf*dak

² nir$ iamSlr

² mßKdul j¾.

² LED

² tla tla lKavdhug ,efnk WmlrK yd Wmdx. wkqj my; mßm:h ieliqï

mqjrej u; f.dv keÕSug i,iajkak'

² mßm:hg iemhqï úNjh imhk úg 10V m%;Hdj¾;k úNjhla ,nd oSug

wjYH Wmfoia úIh Ndr wdpd¾h jrhdf.ka ,nd .kakd f,i okajkak''

² m%;Hdj¾;k Odrd úÿ,s mÍlaIlh ^Electric Tester& Ndú; lr mÍlaId lrkak'

² mßm:h ilid úNjh iemhSfuka miq T
n 
- ;¾ñiagrh WKqiqï lrkak'  mßm:fha

ñkqï ^V, I, H, R& ,nd .kak'

² LDR Wmdx.hg wdf,dalh ,nd oS m%;sfrdaOh úp,H lr" mdGdxl ,nd .kak'

² mdGdxl ,nd .; hq;= ia:dk yd ixrplh" mdGdxl w.h úYaf,aIKd;aul j

mka;shg bosßm;a lrkak'

² idlÉPd bosßm;a lsÍfï oS my; i|yka lreKq ms<sn| j wjOdkh fhduq lrkak'

² ñkqï .; hq;= mrdñ;s ² wdf,dalh

² ;dmh

² ñkqï .; hq;= ixrpl ² úNjh

² Odrdj

² m%;sfrdaOh

² ixLHd;h

² ixfõok f,i mrdkdhl ^Transducer& ñkqï fhdod .; yels nj

² oDYH yd Y%jH f,i ñkqï o¾Yl ilia l< yels nj

úIh lreKq meyeos,s lsÍug w;aje,la(

² u.ska ógrfha iqúfYaI;d olajd we;s nj

² "      " " 10kΩ/V
DC

  jeks ixfla; Ndú;fhka ñkqï WmlrK y÷kd

Ndú; l< hq;= nj

Wod( ²     ógrh isrig ;nd mdGdxl .; hq;= h'

²     ógrh ;srig ;nd mdGdxl .; hq;= hs'

² 10MΩ/V
DC 

wNHka;r iïndOkh 10MΩ fõ'

² ish¨ ñkqï WmlrKj, ksIamdok igyka ksÍlaIKh l< hq;= nj
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m%;sfrdaOh

m%idrKh

wdf,dalh

;dmh

wfOdarla; lsrK
wdf,dalhúÿ,sh

oaúf,day máh

Light

Light

LDR

Infra Red LED

;dmh m%;sfrdaOh

LDR

;dmh

IR

² WmlrKfha wdrlaIdj;a" mqoa., wdrlaIdj;a Ndú; uÜgfï oS b;d jeo.;a j.lSula

nj

² kHdhd;aul j f.dv keÕ=Kq uQ,O¾u yd kshu weiqßka l< .Kkh lsßï"

mdGdxl lsheùfï oS jvd WÑ; nj

² foda,fkalaIfha ;sria wlaIh u.ska ixLHd;h lshùu

T } ;srig fldgq .Kk ^CM& } ^4 Wod&

ixLHd;h  =  f   = 

ld, ieliSfï w.h } s

1
  Wod ( ;rx.fha ixLHd;h f =

;srig  x ld, mdoh

=       Hz  y¾Üia

  -  fldgq .Kk = T =   12'5 kHz

² mdrkdhl hkq mßj¾;l Wml%u Wmdx. fõ'

² LDR - wdf,dalh ksid m%;sfrdaOh úp,H jk Wmdx.h fõ'

² ;¾ñiagrh ( ;dmh ksid m%;sfrdaOh úp,H jk Wmdx.h fõ'
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ksmqK;d uÜgu 4'4 ( m%;siu yd ixLHdxl ñkqï WmlrK Ndú;fhka ñkqï ,nd

.kshs'

ld,h ( ld,Éfþo 05  hs'

bf.kqï M, (

² ñkqï WmlrK j¾. lr olajhs'

² wdrlaIs; kS;s yd fr.=,dis Ndú; lr ñkqï WmlrK mßm:hlg iïnkaO lrhs'

² m%;siu yd ixLHdxl WmlrK mdGdxl ixikaokd;aul j úia;r lrhs'

² m%;siu WmlrK yd ixLHdxl WmlrK mßm: uQ,O¾u ksIamdok o;a; wkqj

fjka lrhs'

bf.kqï b.ekaùï l%shdj,sh

msúiSu  (

² fmr mdvfï wdo¾Yk msúiSug Ndú; l< yels h'

² m%;siu yd ixLHdxl ñkqï WmlrK isiqkg bosßm;a lr msúiSug odhl úh yels

h'

² ixLHdxl ñkqï WmlrKhl yd m%;siu ñkqï WmlrKhl o¾Yk ;,h ms<sn|

wjOdkh fhduq lrkak'

² ñkqï m%odk w.% "O%eùh;d" wkqj iïnkaO lsÍu ms<sn| wjOdkh fhduq lrkak'

² ta wkqj my; i|yka lreKq u;= jk mßos idlÉPdj fufyhjkak'

² m%;siu o;a; idfmalaI j f.dv kefÕk nj

² mdGdxl .Kkh lsÍu Y%s;hl idudkH .Kkh weiqfrka isÿ jk nj

² ixLHdxl o;a;" oDYH wxl ksYaÑ;hla nj

b.ekaùu i|yd fhdað; Wmfoia(

² Tn ld¾h mßY%fha we;s ñkqï WmlrK fj; isiqjd fhduq lrkak'

² ñkqï .; yels rdYs wkqj WmlrK fjka fldg oelaùug Wmfoia fokak'

² m%;siu WmlrK yd ixLHdxl WmlrK lKavdhï f,i fjka lr my;

l%shdldrlfï fhdojkak'

² úNjh uekSu" Odrdj uekSu" ixLHd; uekSu" m%;sfrdaOh uekSu hk ld¾hhka

i|yd iqÿiq mßm: ks¾udKh lrjkak'

² uksk ,o o;a; j.=jl wdOdrfhka mka;shg bosßm;a lrùug Wmfoia fokak'

uksk  m%;siu      ixLHdxl

rdYsh  WmlrKh     WmlrKh

A        V         Ω         A         V         Ω

I

V

R

f

W

I- Odrdj, V - úNjh, R - m%;sfrdaOh, f - ixLHd;h

         ^ixLHd;h ks¾Kh lsÍug C.R.O. Ndú; lrkak'&
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mrdif;darkh

^Selector&

o¾Ylh

² ,enqKq mdGdxl wkqj jvd ksrjoH o;a; i|yd msysgqï idlÉPd lrkak'

² wdrlaIs; WmlrK Ndú;h idlÉPd lrkak'

úIh lreKq meyeos,s lsÍug w;aje,la(

² m%;siu WmlrKhl ñkqï mßudKh iy ñkqï mrdif;darkh iïnkaO;d mj;S'

A - mrdif;darkh - Selector

B - o¾Yk ;,h - Scale

A ys ´kEu ia:dkhl oS B ys mdGdxl

lsheúh yels h'

túg A:B orK wkqmd;h u.ska

o¾Ylfha mdGdxl lshefõ'

Wod( A ys w.h 20 fõ'

B ys 0-100 o¾Yl iQÑh u.ska w.h lshjuq'  iQÑh 81 ,laIHfha we;'  túg

w.h jkqfha l=ula o@

B ys w.h  A ys w.hg t<eUùug kï  

81 we;s ,laIHfha w.h 

tu w.h u 0-5 mßudKfhka lshjkafka kï" iQÑh 4'05 we;ehs is;uq'

túg B ys w.h A ys w.hg t<eUùug kï" B X 4 = 20

3'2 we;s ,laIHfha w.h =   4.05 X 4  = 16.20

²

ñ,sweïmsh¾ 500 la lsheúh yels weógrhla u.ska weïmsh¾ 1 la lsheùug iqÿiq

mßos ilid .ekSug Wmfoia fokak'

² ixLHdxl ñkqï WmlrKhl oS" ñkqï iDcqj u lshefõ'  lsheúh yels Wmßuh

mrdif;darkh ̂ Selector& u; oelafõ'

²  m%;siu yd ixLHdxl WmlrKj, wNHka;r m%;sfrdaO ̂ iïndOkh& ksÍlaIKh

lrjkak'

²  mßmQ¾K fjda,aÜógrhl wNHka;r m%;sfrdaOh wkka;h nj;a mßmQ¾K weógrhl

wNHka;r m%;sfrdaOh Y=kH nj;a ;yjqre lrkak'
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lïmk m%dÖrh

iaÒr pqïnlh

oÕrh

iaÒr pqïnlh

m%;siu         ixLHdxl ixLHdxl    o¾Yl

mßj¾;k wkqldrl    mßj¾;k

woshr woshr     woshr

o¾Ylh

o;a;

segment

BCD

A/D In

² uhsl%fmdakh(  Yíoh Wmfhda.S lrf.k úoHq;a ;rx.h W;amdokh lrhs'

² iamSlrh (  úoHq;a ;rx.h ksid Yíoh W;amdokh lrhs'

² ixLHdxl ñkqï WmlrKhl my; oelafjk uQ,sl mßj¾;k l%shdj,sh isÿ fõ'
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ksmqK;dj 5'0 ( úÿ,s n,h ms<sn| uQ,sl l%shdj,Ska úuid n,hs'

ksmqK;d uÜgu 5'1 ( úÿ,s n,d.dr iïfm%aIK moaO;sj, ld¾hNdrh úuid n,hs'

ld,h ( ld,Éfþo 05  hs'

bf.kqï M, (

² l=vd fjda,aàh;d iïfm%aIKfha oS isÿ jk cj ydksh wju jk nj w;ayod n,hs'

² iïfm%aIKfha oS fjda,aàh;dj jeä lsÍug fhdod .kakd Wml%uh úia;r lrhs'

² ,xldfõ cd;sl úÿ,s n, cd,fha iïfm%aIK fjda,aàh;d oek .kshs'

² cd, Wmfmd<la msysgqùfï oS ie,lsh hq;= wjYH;d úia;r lrhs'

² Wm fmd<l we;s ksho~q moaO;s ;ks f¾Ld igyka u.ska w|shs'

bf.kqï b.ekaùï l%shdj,sh

msúiSu  (

² my; olajd we;s mßm:hg 21 cm os.g ikakdhl fhdod 6V m%;Hdj¾;k Odrd

iemhqula ,nd oSug isiqka fhduq lrkak'

² tu mßm:hg u óg¾ 10 la os. ikakdhl fhdod 6V a.c. iemhqu ,nd fokak'

² tys we;s n,anfha oSma;sh wjia:d fofla oS u ksÍlaIKh lrkak'

² n,anh fomi fjda,aàh;dj wjia:d foflaoS u uek .ekSug i,iajkak'

² fikaáóg¾ 25 la os. ikakdhlhla fhdod 230V a.c. iemhqula ,nd oSug isiqka

fhduq lrkak'

² tu mßm:hg u óg¾ 10 la os. ikakdhlh fhdod 230V a.c. iemhqu ,nd fokak'

² tys we;s n,anfha oSma;sh wjia:d fofla oS u ksÍlaIKh lrjkak'

² n,anh fomi fjda,aàh;dj wjia:d fofla oS u uek .ekSug i,iajkak'

² by; wjia:d y;f¾ oS n,anj, osma;sh yd fjda,aàh;dj ixikaokh lsßug

isiqka fhduq lrkak'

² by; ksÍlaIK u.ska úÿ,s n,h jeä ÿrlg f.k hdfï oS Ndú; l< yels

Wml%uh isiqkaf.ka úuikak'

² tu Wml%uh Ndú;fha we;s jdis isiqkaf.ka úuikak'

² my; lreKq u;= jk fia idlÉPdjla fufyhjkak'

² úÿ,s n,h jeä ÿrlg f.k hdfï oS fjda,aàh;d neiaula we;s jk nj

² jeä fjda,aàh;djla u.ska Odrdj jeä ÿrlg f.k hdfï oS we;s jk

fjda,aàh;d neiau iemhqï fjda,aàh;djh wkqj fkd;ld yeßh yels nj

² wvq fjda,aàh;djla u.ska Odrdj jeä ÿrlg f.k hdfï oS fjda,aàh;d

neiau iemhqï fjda,aàh;djfhka ie,lsh hq;= fldgila nj
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² tneúka úÿ,sn, iïfm%aIKfha oS wê fjda,aàh;d Ndú; jk nj

² ;j o tl u cjhla jeä fjda,aáh;djlska f.k hk úg wvq Odrdjla

.,k nj ^P = VI neúka&

² tneúka úIalïNfhka wvq úÿ,s /yeka Ndú; l< yels nj

b.ekaùu i|yd fhdað; Wmfoia(

² úÿ,s n,d.drhla wdY%s; j we;s wêlr mßKdul wx.khla yd cd, Wmfmd<l

lafIa;% pdßldjl isiqka ksr; lrjkak'

² fuu lafIa;% pdßldfõ oS iïfm%aIK moaO;sh yd cd, Wm fmd<l we;s WmlrK

yd tajdfha l%shdldß;ajh ms<sn| j .fõIKh lrjkak'

² fuu .fõIKh ;=<ska my; m%Yakj,g ms<s;=re imhkakg isiqka fhduq lrkak'

² cj mßKdulhl fldgia kï lr tys l%shdldß;ajh úia;r lrkak'

² mrsKdukhl fjda,aàh;d yd fmdgj,a w;r wkqmd;h oelaùug m%ldYkhla

,shkak'

² mßKdulhl fjda,aàh;d yd Odrd w;r wkqmd;h oelaùug m%ldYkhla

,shkak'

² f;l,d mßKdulhl t;=ï iïnkaO lrk wdldr 2la olajkak'

² ,xldfõ úÿ,s n,d.drj, ckl fjda,aàh;djhka olajkak'

² ,xldfõ cd;sl úÿ,s n, moaO;sfha iïfm%aIK fjda,aàh;djhka i|yka

lrkak'

² cd, Wmfmd<l ld¾hh l=ula o@

² cd, Wmfmd<la ^Grid sub station& bos lrk ia:dkh ;SrKh lsÍfï oS

ie,ls,a,g .; hq;= lreKq fudkjd o@

² cd, Wmfmd<l Ndú; jkafka l=uk j¾.fha mßKdul o@

² cd, Wmfmd<l mßKdul ksh o~q ^Bus Bar& moaO;s u.ska iïnkaO lr

we;s wdldrh olajkak'

úIh lreKq meyeos,s lsÍug w;aje,la(

² ;ksl,d cj mßKdulhla oÕr follska iukaú; nj

² tla oÕrhlg m%;Hdj¾;k Odrdjla imhd wks;a oÕrfhka úoHq;a pqïnl fm%arKh

u.ska úoHq;a .dul n,hla ,nd .; yels nj

² cj mßKdulhl m%Odk fldgia f,i m%d:ñl oÕr" oaú;Shsl oÕr yd wdia;D;

hlv yrh oelaúh yels nj

² cj mßKdul wjlr yd wêlr hkqfjka j¾. folla we;s nj

² cj mßKdulhl fjda,aàh;d yd fmdgj,a .Kk w;r wkqmd;h 

oelaúh yels nj

² mrsKdulh mrsmQ¾K hehs ie,l+ úg

cj mßKdulj, fjda,aàh;d yd Odrd w;r wkqmd;h 

  u.ska oelaúh yels nj
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² wjlr mßKdulhl m%d:ñl yd oaú;Shsl oÕr y÷kd .ekSu ´ï ógrhla

Ndú;fhka l< yels nj

² f;l,d mßKdulhl ̂;drld& ;re ̂ star& yd ̂ fv,agd& oe,a ̂ delta& hkqfjka t;=ï

iïnkaO jk wdldr folla we;s nj

² t;=ï iïnkaO jk wdldr wkqj f;l,d mßKdul j¾. lr we;s nj

² úÿ,s n,d.drj, we;s ckl ^Generators& j, ckkh lrk úÿ,sfha

fjda,aàh;djhka 11kV yd 12'6kV jk nj

² iïfm%aIK fjda,aàh;djhka 132kV yd 220kV nj

le<Ks .Õ wdY%s; j n,d.drj, iïfm%aIK fjda,aàh;dj 132kV yd uyje,s

n,d.drj, iïfm%aIK fjda,aàh;dj 220kV nj

² iïfm%aIKh i|yd wê fjda,aàh;djhka ,nd .ekSug wêlr mßKdul Ndú;

lrk nj

² ,xldfõ úÿ,s iïfm%aIK moaO;sh cd;sl úÿ,s n, cd,h ^National Power Grid&

kñka y÷kajk nj

² cd;sl úÿ,s n, cd,fhka cd, Wmfmd<j,aj,g ̂ Grid Substations& úÿ,sh imhk

nj

cd, Wmfmd< u.ska iïfm%aIK ud¾.j,ska ,efnk wê fjda,aàh;d úÿ,s iemhqu

wjlr mßKdul Ndú; lr mdßfNda.sl Wmfmd<j,a fj; ,nd oSug fjda,aàh;dj

11kV g fyda 33kV g wvq lrk nj

² ,xld úÿ,sn, uKav,h u.ska kv;a;= lrk fnod yeßï ud¾.j, 33kV Ndú;

jk nj

² ,xld úÿ,sn, iud.u ̂ Lanka Electrical Company - LECO& kv;a;= lghq;= lrk

fnod yeÍï ud¾.j, 11kV Ndú; jk nj

² cd, Wmfmd<la msysgqjk ia:dk ;SrKh lsÍfï oS my; lreKq ie,ls,a,g .;

hq;= nj

1' mdßfNda.slhka me;sÍ isák l,dmfha uOHia:dkhla ùu

2' wêfjda,aàh;d iïfm%aIK ud¾.hla wdikakfha ùu

² ksh o~q ^Bus bars& Wmfmd<l b;d jeo.;a fldgila nj

² cd, Wmfmd<g wêfjda,aàh;d iïfm%aIK ud¾.j,ska ̂ cd;sl úÿ,sn, cd,fhka&

,nd .kakd iemhqu Wmfmd< mßKdulj,g fhduq lrkq ,nkafka ksh o~q

u.ska nj

² ksh o~q ;U fyda we¨ñkshï o~q jYfhka we;s nj

² my; oelafjk mßos ksh o~q fhdod we;s wdldr lsysmhla we;s nj

² my; mßm: igyka we|Sfï oS ;ks f¾Ld igyka ̂ Single Line Diagram& Ndú; lr

we;s nj
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² fuys oS f;l,d /yeka ud¾.hla ;ks f¾Ldjlska olajd we;s nj

))))) ;ks ksh o~q;ks ksh o~q;ks ksh o~q;ks ksh o~q;ks ksh o~q

))))) fldgia follg fjka lrk ,o ;ks ksh o~qfldgia follg fjka lrk ,o ;ks ksh o~qfldgia follg fjka lrk ,o ;ks ksh o~qfldgia follg fjka lrk ,o ;ks ksh o~qfldgia follg fjka lrk ,o ;ks ksh o~q

fï uÕska ksh o~qjlg iïnkaO fodaI iys;  /yeka ud¾. we;s ùu mßm:

ì|skh u.ska fodaI iys; fldgi fjka lr .; yels nj

))))) oaú;aj mßm: ì|sk iys; oaú;aj ksh o~q ^oaú;aj mßm: ì|sk iys; oaú;aj ksh o~q ^oaú;aj mßm: ì|sk iys; oaú;aj ksh o~q ^oaú;aj mßm: ì|sk iys; oaú;aj ksh o~q ^oaú;aj mßm: ì|sk iys; oaú;aj ksh o~q ^Double bus bars with Double

breakers&&&&&

Wmfmd<

mßKdulj,g

Wmfmd<

mßKdulj,g

Wmfmd<

mßKdulj,g

Wmfmd<

mßKdulj,g

wêfjda,aàh;d

iemhqug

S
1
-S

8
 - fjkalrk - ISOLATOR -

C.B. - mßm: ì|sk

220kV/132kV

220kV/132kV

220kV/132kV

220kV/132kV
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fuys oS ieu mßm:hla u mßm: ì|sk follska fjka lr .; yels nj

))))) ;ks mßm: ì|sk iys; oaú;aj ksh o~q ^;ks mßm: ì|sk iys; oaú;aj ksh o~q ^;ks mßm: ì|sk iys; oaú;aj ksh o~q ^;ks mßm: ì|sk iys; oaú;aj ksh o~q ^;ks mßm: ì|sk iys; oaú;aj ksh o~q ^Double bus bars with Single

circuit breaker&&&&&

² ;ks mßm: ì|skhlska yd fjka lrk ̂ Isolators& follska ksh o~q fj; iemhqu

,nd oS we;s nj

² Wmfmd<l we;s mßm: ì|sk j¾. follg fjka l< yels nj

² w;ska l%shdlrjk mßm: ì|sk fyj;a fjka lrk ^Manual C.B.&

² iajhxl%sh j l%shd lrk mrsm: ì|sk ̂Automatic C.B.&'  fnod yerSï moaO;sj,

isÿjk fodaIhl oS iajhxl%sh j l%shd lrk iemhqu úikaê lr fuu j¾.h

Ndú; lrk nj

² f;l,d iemhqu i|yd Ndú; lrk mßm: ì|sk O%ej ;=fka mßm: ì|sk ̂ Three-

Pole Circuit Breaker& kñka y÷kajk nj

² iEu O%ejhla i|yd u iaÒr yd p,kh úh yels" iam¾Yl ;=vq we;s nj

² tu iam¾Il ;=vq mßjdrl u; iúlr we;s nj

² mßm: î|skhl fodaI y÷kd .ekSfï Wml%u ̂Fault Detecting& tlla fyda lsysmhla

;sìh yels nj

² tu Wml%u u.ska wê Odrdjla we;s ùu fyda N+.; fodaIhka fyda wkdjrKh l<

yels nj

² ;j o mßm: ì|sk ;=< úoHq;a pdmhla ^Electric arc& we;s l< yels tlsfklg

wdikakfha ;enQ w.% folla úfYaIs; l=àrhla ;=< we;s nj

² wl=Kq .eiSul oS wê fjda,aàh;djla we;s jQ úg úoHq;a pdmhla we;s lr mßm:

ì|skh l%shd lr mßm:h úikaê lsÍug by; Wml%uh Ndú; lrk nj

² mßm: ì|skhl iam¾Yl ;=vq ;nd we;s udOHh wkqj mßm: ì|sk my; mßos

j¾.SlrKh lr we;s nj" ta wkqj fhosh yels fjda,aàh;d mrdih ;SrKh jk

nj

220kV/132kV

TIE  BREAKER

BUS 1

BUS  2
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mßm: ì|sk j¾.hmßm: ì|sk j¾.hmßm: ì|sk j¾.hmßm: ì|sk j¾.hmßm: ì|sk j¾.h fjda,aàh;d mrdihfjda,aàh;d mrdihfjda,aàh;d mrdihfjda,aàh;d mrdihfjda,aàh;d mrdih

1' jd mßm: ì|skh 12kV g jeä

Air circuit braker

2' f;,a mßm: ì|skh 3'6kV - 12kV

Oil circuit breaker

3' isÕs;s f;,a mßm: ì|skh

Mini oil circuit breaker 3'6kV - 245kV

4' jd msmsreï mßm: ì|skh 245kV - 1100kV

Air blast circuit breaker

5' SF
6
 mßm: ì|skh 36kV - 420kV

SF
6
 circuit breaker

6' ßla; mßm: ì|skh 36kV

Vacuum circuit breaker

² wdrlaIs; ms<shjk ̂ Protected Relays& u.ska mßm: ì|sk l%shd;aul lsÍug wjYH

ix{dj ,nd fok nj

² wdrlaIs; ms<shjk u.ska fodaIh y÷kd f.k wod< mßm: ì|skfha fodaI wkdjrK

oÕrhg úÿ,sh ,nd oS mßm: ì|skh l%shd;aul lrk nj

² ms<shjk o.rj,g Odrdj ,nd .ekSu i|yd Odrd mßKdul Ndú; lrk nj

^Current Transformer C.T.&

² Odrd mßKdulhla hkq Odrdj .,k ikakdhlhla jgd T;k ,o j,hdldr

oÕrhla nj

² fuu oÕrh ikakdhlfha .,k Odrdjg wkqmd;sl j l=vd Odrdjla .,k fia

T;d we;s nj

² Odrd mßKdulh u.ska /yekaj, .,k Odrdjg wkqj¾;sl j Odrdjla ms<shjk

o.rj,g ,nd fok nj

² cd, Wmfmd<l we;s md,k mqjrefõ ^Control Panel& fjda,aàh;dj yd Odrdj

oelaùug fjda,aÜógr yd weógr we;s nj

² md,k mqjrefõ we;s weógr i|yd Odrdj ,nd .ekSug Odrd mßKdul ̂ Current

Transformers& Ndú; jk nj

² fjda,aÜógr i|yd úNjh ,nd .ekSug úNj mßKdul ^Potential Transformers&

Ndú; lrk nj

² cd, Wmfmd<l we;s md,k mqjrefõ ^control panel& cd, Wmfmdf<ka msg;g

úysfok fnod yeÍï ud¾.j, we;s mßKdul wdosh oelaùu i|yd o¾Yl we;s nj

² mßKdulj, fyda /yeka moaO;sfha fodaI we;s ia:dk md,k mqjrefõ we;s

o¾Yl u.ska y÷kd .; yels nj

² tla tla fnod yeÍï ud¾.hg wod< fjka lrkhla ^Isolators& md,k mqjrefõ

we;s w;r tajd u.ska wjYH ud¾.h iaúÉÑlrKh l< yels nj

² cd, Wmfmdf<a isg msg;g .uka lrk fnod yeÍï ud¾. u.ska mdßfNda.slhkag

wdikak j msysgqjd we;s fnod yeÍï mßKdulj,g iïnkaO jk nj

² fnod yeÍï mßKdulh o wjlr mßKdulhla nj

² fnod yeÍï mßKdulh u.ska mdßfNda.slhdg úÿ,sh ,nd fok nj
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ksmqK;d uÜgu 5'4 ( úÿ,s n,h fnod yeÍfï moaO;sj, ld¾h Ndrh úuid n,hs'

ld,h ( ld,Éfþo 05  hs'

bf.kqï M, (

² úÿ,s moaO;s kv;a;=j i|yd m%dfoaYSh úÿ,s äfmdajl ld¾h Ndrh úuid n,hs'

² úÿ,sh imhk wêldÍkaf.ka mdßfNda.slhdg ie,fik fiajh úia;r lrhs'

² kj úÿ,s iemhqula ,nd .ekSfï l%shd ud¾.h ksjeros j wkq.ukh lsÍfï

yelshdj ,nhs'

² úÿ,sh i|yd jQ úúO wh ^Rate& l%uj, wjYH;dj ms<s.kshs'

² kS;s Í;sj,g tlÕ j lghq;= lrhs'

bf.kqï b.ekaùï l%shdj,sh

msúiSu  (

² Tng úÿ,s iemhqu ,nd fok wdh;k l=ula oe hs isiqkaf.ka úuikak'

² tu wdh;kfha Tng fiajd imhk wdikak u fiajd  iemhqï  ia:dkh l=ula

oe hs isiqkaf.ka úuikak'

² tu wdh;kfhka Tng ksrka;r j iïnkaO jk fiajlhd ljqoe hs yd isÿ lrk

fiajdj isiqkaf.ka úuikak'

² my; i|yka lreKq biau;= jk mßos idlÉPdjla fufyhjkak'

² ,xldfõ úÿ,s fiajd imhk wdh;k f,i ,xld úÿ,s n, uKav,h yd

,xld úÿ,s mqoa.,sl iud.u oelaúh yels nj

² wmg wdikak úÿ,s fiajd iemhqï ia:dkh f,i m%dfoaYSh úÿ,s äfmdaj

oelaúh yels nj

² tu wdh;kfhka wmg ks;r u yuqjk fiajlhd f,i ukq lshjkakd

oelaúh yels nj

² Tyq iEu uil u ksjig meñK ukq lshùu igyka lr f.k wmg úÿ,s

ì, ,nd fok nj

b.ekaùu i|yd fhdað; Wmfoia(

² m%foaYfha úÿ,sh imhk wêldÍka úiska mdßfNda.slhkag imhk fiajd weiqfrka

my; oelafjk lreKq ms<sn| j isiqka .fõIKd;aul wOHhkhl fhdojkak'

² YsIHhka fjkqfjka m%dfoaYSh úÿ,s äfmdafõ ks,OdÍka yuq ù idlÉPd lsÍug

lafIa;% pdßldjla ixúOdkh lr m%dfoaYSh úÿ,s wêldÍkaf.ka .fõIKh i|yd

isiqkag wod< my; f;dr;=re ,nd .kakg i,iajkak'

² úÿ,sh ì| jeàu wju lsÍu i|yd úÿ,sh imhk wêldÍka úiska f.k

we;s l%shdud¾.

² kv;a;= lghq;= i|yd f.k we;s l%shd ud¾.

² .dia;= wh lr .ekSu i|yd fhdod .kakd l%ufõo yd .dia;= wh lr

.kakd wdldrh

² úúO wjYH;djka wkqj úÿ,s iemhqu ,nd fok wdldrh

² úÿ,s iemhqula ,nd .ekSu i|yd b,a¨ï lrk wdldrh

² isiqkaf.a wkdjrK iuia; mka;shg bosßm;a lrjkak'
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úIh lreKq meyeos,s lsÍug w;aje,la(

² úÿ,sh ì| jeàï wju lr .ekSu i|yd ld,Sk j wvq fjda,aàh;d /yeka ud¾.

^Low Tension Line& j, my; kv;a;= lghq;= isÿ lrk nj

² /yeka ud¾.hg wjysr jk .ia yd w;= lemSu

² /yeka my;a ù we;akï tajd weo ;o lsÍu

² mßKdul yd ìï .ekaùu mÍlaId lsÍu tajdfha fodaI we;akï w¨;ajeähd

lsÍu

² m%dfoaYSh úÿ,s äfmdajlska my; oelafjk kv;a;= lghq;= yd fiajdjka isÿ lrk

nj

² fiajd /yeka ì|S .sh úg fiajd /yeka udre lsÍu

² fiajd ú,dhl oeù .sh úg kej; fhoSu

² úÿ,s ógr iú lsÍu

² mdßfNda.slhkag kj úÿ,s iemhqï ,nd oSu

² úÿ,s /yeka lKq leã î|S .sh úg tajd udre lsÍu

² fnod yeÍï mßKdulj, fhdod we;s wêfjda,aàh;d me;af;a we;s ú,dhl

^Drop Down Lift Off& oeù .sh úg tajd kej; fhoSu

² /yeka ì| jeà we;s úg tajd ms<silr lsßu wjYH jQ úg w¨;a /yeka

fhoSu

² wjYH jQ úg rdcH W;aij" úÿ,s ieris,s ^Wod( fmdfidka W;aijhg

ñyska;,h wdf,dal lsÍu& i|yd ;djld,sl úÿ,s iemhqï ,nd oSu

² f;d. iemhqïlrejkag úÿ,sh ,nd oSu

² úÿ,s ì| jeàula isÿ jQ úg úÿ,s äfmdajl ld¾h uKav,h my; oelafjk mßos

l%shd;aul jk nj

² úÿ,s ì| jeàula isÿ jQ nj mdßfNda.slfhla ÿrl:kfhka fyda meñK

oekqï oSula l< úg ì| jeàfï iajNdjh" fõ,dj" ku yd ,smskh f,aLkhl

igyka lsÍu

² mdßfNda.slhdg ì| jegqï wxlhla ^Break Down No.& ,nd oSu

² yels blaukska ì| jeàï ms<sn| cx.u fiajd jdykfha ld¾h uKav,hg

.=jka úÿ,s mKsúvhla ^Radio Message& u.ska oekqï oSu

² ì| jeàï cx.u fiajdj laIKsl j l%shd;aul ù wod< ia:dkhg <Õd ù

wjYH w¨;ajeähdj isÿ lsÍu'

² wod< ld¾hh ksu l< miq ksu l< fõ,dj wdoS f;dr;=re f,aLkhl

igyka lsÍu

² úÿ,s n,h ksmoùu yd fnod yeÍu i|yd jeh jk úhoï mdßfNda.slhkaf.ka

wh lrk nj

² hï iïu;hkag wkqj wh lrk m%udKh wh l%u ̂ Tariff& hkqfjka y÷kajk nj

² my; oelafjk wdldrfha úúO wh l%u ^Tariff& Ndú; lrk nj

² ia:djr l%uh ^Flat Rate&

fuu l%ufha oS udisl j wksjd¾h .dia;=jla yd mßfNdackh lrk iEu

úÿ,s tallhlg u iudk ñ,la wh lrkq ,efnhs'
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² ldKav jYfhka wh lsÍfï l%uh ^Block Rate&

fuu l%uh fhdod .kq ,nkafka úÿ,sh b,a¨u by<ska mj;sk yd iemhsh

yels m%udKh wvq wjia:dj, oS h'  my; WodyrKfha oelafjk wdldrh

uq,a tall m%udKhg wvq uqo,l=;a mßfNdackh lrk tall m%udKh jeä

jk úg jeä uqo,l=;a wh lrkq ,nhs'

  m<uq tall  tall  tall  tall   tall

tall 30 31-90 91-120 121-180 181-300 300 g jeä

re' 3'00 re' 4'60 re' 9'00 re' 15'00 re' 20'00 re' 35'00

^fuys olajd we;s ñ, .Kka ld,Sk j fjkia fõ'  fuu ñ, .Kka

WodyrKhla muKs'&

,xldfõ .Dyia: mdßfNda.slhka i|yd mj;skafka fuu wh l%uhhs'  fuu

wh l%uh u.ska úÿ,sh mßfNdackh wju lsÍug yd wrmsßueiafuka úÿ,sh

Ndú;hg mdßfNda.slhd Wkkaÿ lrjhs'

² fuu wh l%uh u wd.ñl ia:dk" jHdmdßl ia:dk yd l¾udka;

i|yd wksjd¾h .dia;=j yd tallhla i|yd jQ .dia;=j fjkia lr

Ndú; lrhs'

² óg m%;súreoaO wdldrhg o wh lrkq ,nk l%ufõo we;eï rgj,

Ndú; lrhs'  tkï uq,a tall m%udKh i|yd jeä uqo,la o" tall

m%udKh jeä jk úg wvq uqo,la o f,i wh lrhs'

fuu l%uh Ndú; lrkqfha úÿ,s ksIamdok Odß;dj by< uÜgul

;sìh oS mdßfNda.slhka wvqfjka Ndú; lrk wjia:dj, oS h'

mdßfNda.slhka jeä jeäfhka úÿ,s mßfNdackh lsßug Wkkaÿ

lrùu fuuÕska wfmalaId flf¾'

² osjd yd rd;%s wh l%uh ^Day and Night Tariff&

osjd ld,fha yd rd;%s ld,fha úÿ,s mßfNdackh fjk fjk u úÿ,s ukq

^meter& 2la u.ska uek osjd ld,fha tallhla i|yd tla ñ,la o rd;%s

ld,fha tallhla i|yd fjkia ñ,la o wh lrhs'  úfYaIfhka fuu l%uh

l¾udka; i|yd Ndú; lrhs'

² fldgia fofla wh l%uh ^Two-Part Tariff&

² lsishï mdßfNda.slfhla idudkH mßos úÿ,sh mßfNdackh lrk

w;r iuyr wjia:dj, oS laIKsl j úYd, cjhla Ndú; lrk úg

idudkH Ndú;h i|yd tla uqo,l=;a Wmßu f,i cjh ,nd .kakd

wjia:d i|yd fjk u uqo,l=;a wh flfrhs'  fuu l%uh l¾udka;

Yd,d i|yd Ndú; fõ'

² idudkH Ndú;h i|yd wh lrk wh lsÍu Yla;sh i|yd wh lsÍu

^Energy Charge& hkqfjka o laIKsl j Wmrsu cjhla ,nd .kakd

wjia:d i|yd wh lsÍu Wmßu b,a¨u i|yd wh lsÍu ^Maximum

Demand Charge& hkqfjka o y÷kajhs'
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ksmqK;dj 6'0 ( úÿ,s hka;%j,$WmlrKj, l%shdldß;ajh wOHhkh

lrñka úúO ld¾hhka i|yd jvd;a WÑ; úÿ,s hka;%

f;dard .kshs'

ksmqK;d uÜgu 6'1 ( úÿ,s fudagr yd md,k Wml%u ms<sn| j wOHhkh lr

wjYH;dj wkqj .e<fmk úÿ,s fudagr f;dard .kshs'

ld,h ( ld,Éfþo 04  hs'

bf.kqï M, (

² fm%aß; j¾.fha fudagrhl l%shdldß;ajh úia;r lrhs'

² fm%arK yd iuuqyq¾; fudagr w;r fjki úia;r lrhs'

² ir, Odrd fudagr wjYH;dj wkqj f;dard .ekSfï yelshdj ,nhs'

jdis yd wjdis ixikaokh lrñka .e<fmk Wml%u f;dard .kshs'

² fmdÿfõ Ndú; l< yels ̂ nyq ld¾h& WmlrK flfrys wjOdkh fhduq lrñka

ld¾hhka i|yd f;dard .kshs'

bf.kqï b.ekaùï l%shdj,sh

msúiSu  (

² my; oelafjk wdldrfha m%;Hdj¾;k Odrd úÿ,s fudagrhla u; iú lr we;s

msßú;r j.=jla ̂ Specification Table& bosßm;a lrkak'

        Induction Motor

Phase 1φ 0.3kW

Amp 1A RPM 1200

Volt 230V Capacitor 10µF

Hertz 50Hz

² fuys oelafjk msßú;rj,ska olajk úia;r isiqkaf.ka úuikak'

² my; i|yka lreKq biau;= jk mßos idlÉPdjla fufyhjkak'

² Induction Motor hkafkka olajk fudagr j¾.h fm%arK j¾.fha fudagrhla

f,i y÷kajk nj

² Phase hkafkka fudagrhg ,nd osh hq;= úÿ,s iemhqu tl,d o ̂ 1φ& f;l,d

o ^3φ& hkak olajk nj

² Amp hkafkka fudagrh Ndrh rys; j N%uKh jk wjia:dfõ oS" tkï

,nd .kakd Odrdj ^No load current& weïmshrj,ska olajk nj

² Volt hkafkka fudagrhg iemhsh hq;= fjda,aàh;dj olajk nj

² 0'3kW j,ska fudagrfha cjh lsf,dafjdÜj,ska olajk nj

² RPM (Revolutions Per Minute) hkafkka fudagrh ñks;a;=jlg lrlefjk

jg ^N%uK& .Kk oelafjk nj
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² Hertz hkafkka iïnkaO l< hq;= úÿ,s iemhqfï ixLHd;h ^frequency&

oelafjk nj

² Capacitor hkafkka fm%arK fudagrhla kï fhosh hq;= Odß;%lfha w.h

oelafjk nj ^Odß;%l fhdokafka fm%arK j¾.fha fudagr i|yd muKs'&

² f;l,d fudagrhl kï msßú;r j.=fõ óg wu;r j t;=ï iïnkaO jk

wdldr my; wdldrj,ska tla whqrlska olajd we;s nj

²  ∆ oe,a ^fv,agd& - Delta

²    ;re ^;drld& - Star

²  $$$$$ ∆ oe,a yd ;re ^fv,agd yd ;drld&

b.ekaùu i|yd fhdað; Wmfoia(

² fudagr ms<sn| j we;s f;dr;=re úuis,af,ka lshjkakg isiqkag Wmfoia fokak'

² ;ks l,d fudagrhl l%shdldÍ uQ,O¾uh úia;r lrjkak'

² ;ksl,d fudagrj, Ndú;hka olajkakg isiqka fhduq lrjkak'

² f;l,d fudagrhl l%shdldÍ uQ,O¾uh úia;r lrjkak'

² f;l,d fudagrj, Ndú;hka olajkakg isiqka fhduq lrjkak'

² ;ksl,d yd f;l,d fudagr Ndú;fha we;s jdis yd wjdis ixikaokd;aul j

oelaùug isiqka fhduq lrjkak'

² fm%arK yd iuuqyq¾;k fudagrj, l%shdldß;ajfha we;s fjki meyeos,s lrjkak'

² my; oelafjk fudagrj, fõ. md,kh i|yd Ndú; lrk Wml%u úia;r

lrjkak'

² fïi úÿ,s mxld fudagrh

² iS,sx úÿ,s mxld fudagrh

² hqksj¾i,a ^id¾j& fudagrhl l%shdldß;ajh úia;r lrjkak'

² hqksj¾i,a fudagrj, Ndú;hka i|yka lrjkak'

² ir, Odrd fudagr j¾. kï lrjkak'

² kï lrk ,o tla tla fudagr j¾.fha l%shdldß;ajh fláfhka olajkakg

isiqka fhduq lrjkak'

² tla tla j¾.fha Ndú;hka olajkakg isiqkag Wmfoia fokak'

² tla tla j¾.fha we;s jdis yd wjdis ixikaokd;aul j olajkakg isiqka

fufyhjkak'

² ;u wkdjrK ks¾udKYS,S j yd iduQysl j iuia; mka;shg bosßm;a lsÍug

lKavdhï iQodkï lrjkak'
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úIh lreKq meyeos,s lsÍug w;aje,la (

² nyq, j Ndú; jk m%;Hdj¾;k Odrd fudagr fm%arK j¾.hg wh;a jk nj

² fm%arK fudagrhl fldgia oelafjk rEmigykla my; oelafjk nj

N%ulh ^̂̂̂̂rotor&&&&&

² N%ulh f,aka l+vq ^Squirrel Cage& j¾.fha N%ulhla nj

² fm%arK fudarghl ia:dhqlfha we;s t;=ïj,g úÿ,sh iemhqu iïnkaO lrk

nj

² ia:dhqlfha oÕrj, .,k Odrdj fya;=fjka úoHq;a pqïnl fm%arKh ^Electro

magnetic Induction& u.ska N%ulfha pqïnl lafIa;%hla we;s jk nj

² ;ks l,d fm%arK fudagrhl ia:dhql t;=ï folla we;s nj yd tu t;=ï wdrïNl

t;=u ̂ Starter Winding& yd t<jqï t;=u ̂ Running Winding& jYfhka y÷kajk nj

ia:dhqlh

^Squirrel cage&

Slot

t;=ï

^windings&

ikakdhl o~q

^conductor bars&

wdka; j<¨

^En ring&

wlaIh

Shaft

 h;=re uÕ

 ̂ key way&
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² t;=ï fol w;r l,d fjkila we;s lr ;ksl,d fm%arK fudagrhl wdrïNl

jHdj¾;h ^Starting Torque& ,nd .kakd nj

² wdrïNl jHdj¾:h ,nd .ekSug fhdod we;s Wml%uh wkqj ;ks l,d fm%arK

fudagr my; oelafjk mßos j¾.SlrKh lr we;s nj

²  me¿ï l,d fudagr (Split Phase Motors)

²  Odß;%l fudagr (Capacitor Motors)

²  úl¾IK fudagr (Repulsion Motors)

²   wdjß; O%ej fudagr (Shaded Pole Motors)

²   id¾j fudagr (Universal Motors)

² Odß;%l fudagr my; oelafjk mßos j¾. ;=kla we;s nj

1' Odß;%l werUqï fm%arK fudagrh

Capacitor Start Induction Motor

2' Odß;%l werUqï yd Odrs;%l t<jqï fm%arK fudagrh

Capacitor Start and Capcitor Running Induction Motor

3' ks;H Odß;%l fudagrh

Permanent Capacitor Motor

² me¿ï l,d fudagrj, werUqï t;=u úikaê lsÍu i|yd flakaødmidÍ iaúÉÑhla

^Centrifugal switch& Ndú; lrk nj

² Odß;%l werUqï fudagrhl wdrïNl jHdj¾;h me¿ï l,d fudagrhlg jvd

jeä nj

² Odß;%l werUqï fudagr úÿ,s fmdïmj, Ndú; jk nj

² Odß;%l werUqï yd Odß;%l t<jqï j¾.fha fudagrj, by; j¾. folg u jvd

by< wdrïNl jHdj¾;hla we;s w;r ksh; fõ.hla o mj;ajd .; yels nj

² tu ksid fuu j¾.fha fudagr weUreï hka;% ^Grinders&" úÿï hka;% ^Drilling

Machines&" íf,daj¾ ^Blowers&" YS;lrK yd jdhq iólrKj, we;s iïmSvl

^Compressors& j, fhfok fudag¾j, Ndú; jk nj

² ks;H Odß;%l fudagrj, wdrïNl jHdj¾;h b;d wvq nj

² iS,sx úÿ,s mxld yd fïi úÿ,s mxldj, fuu j¾.h Ndú; jk nj

² f;l,d fm%arK fudagrhl l,d ;=k i|yd t;=ï ;=kla we;s nj

² f;l,d fm%arK fudgrhl wdrïNl jHdj¾;h fuu t;=ï ;=kg iïnkaO

lrk l,d ;=fka we;s 1200  l l,d fjki ksid ,nd .; yels nj

² tneúka ;ks l,d fm%arK fudagrhl fuka fjk u werUqï t;=ula wjYH

fkdjk nj

² iemhqfï ´kEu l,d folla udre lsÍfuka fudagrfha N%uK osYdj udre l<

yels nj

² tu ksid f;l,d fudagrhlg iemhqu ,nd oSfï oS l,d wkqms<sfj< (Phase

Sequence) mj;ajd .; hq;= nj
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² f;l,d fudagrhl ia:dhql t;=ï iïnkaO jk wdldr folla we;s nj yd tajd

my; oelafjk mßos nj

;re ^;drld& iïnkaOh ^Star& oe,a ^fv,agd& iïnkaOh ^Delta&

² iuyr f;l,d fudagrj, by; i|yka wdldrj,ska tla wdldrhlg t;=ï

iïnkaO lr iemhqï ,nd oSu i|yd w.% ;=kla muKla msg;g f.k we;s nj

² ;j;a iuyr fudagrj, w.% 6 u w.% fmÜáhg ̂ Terminal Box& iïnkaO lr we;s

nj

² fïjdfha my; oelafjk mßos wjYH iïnkaOl l%uhg iïnkaOh fhosh yels

nj

² fm%arK fudagrhl N%ulfha t;=ula ke;s nj

² fm%arK fudagrhl ia:dhqlfha oÕrj, we;s jk pqïnl lafIa;%h N%uKh jk

fõ.h fudagrhl iuuqyq¾;l fõ.h ^Synchronous Speed& f,i y÷kajk nj

² fm%arK fudagrhl iuuqyq¾;l fõ.h fudagrfha O%ej .Kk yd iemhqfï ixLHd;h

hk idOl u; r|d mj;sk nj

² fm%arK fudagrhl iuuqyq¾;l fõ.h yd N%ulh N%uKh jk fõ.h w;r

fjki;a mj;sk w;r tu fjki ,siaiqu kñka ye|skafjk nj

² fm%arK fudagrhl we;s ,siaiqu ̂Slip& ksid iuuqyq¾;l fõ.hg jvd wvq fõ.hlska

N%ulh N%uKh jk nj

² iuuqyq¾;l fudagrhl N%uKh iuuqyq¾;l fõ.fhka u N%uKh jk nj

² tkï O%ej 2la we;s iuuqy¾;k fudagrhla ksYaÑ; j 3000r.p.m. fõ.hla ,nd

.kakd nj' tkï" iuuqyq¾;l fudagrhl ,siaiqula ke;s nj

² fudagrj, N%uKh wdrïNl lsÍu yd fõ. md,kh i|yd úúO Wml%u Ndú;

lrk nj

² iS,sx úÿ,s mxld fudagrhl fõ. md,kh fudagrhg msg;ska iú l< mxld

hdulhla ^Fan Regulator& u.ska isÿ lrk nj

² iS,sx yd fïi úÿ,s mxldj, fudagr ks;H Odß;%l j¾.fha fudag¾ nj

mxld hdul j¾. folla Ndú;fha mj;sk nj
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1' iajhx mßKdulhla ^Auto Transformer& iys; mxld hdulh

2' bf,lafg%dksl mßm:hla iys; mxld hdulh

² fïi úÿ,s mxldjl fudagrfha wdrïNl t;=u yd t<jqï t;=ug wu;r j hdul

t;=ula o ̂ Regulating Winding& we;s nj

² fuu hdul t;=u u.ska fïi úÿ,s mxld fudagrhl fõ.h md,kh lrk nj

² id¾j ̂hqksj¾i,a& fudagrhl úfYaI;ajh jkqfha th ir, Odrd fyda m%;Hdj¾;k

Odrd fyda iemhqulska l%shd;aul l< yels ùu nj

² fïjdfha N%uK fõ.h b;d jeä nj

² fïjdfha ir, Odrd fudagrhl fuka kHdfoaYlhla ^Commutator& we;s nj

² tneúka fïjd A.C. fldñhqfÜg¾ fudagr kHdfoaYl fudagr kñka o y÷kajk

nj

² fuu j¾.fha fudag¾j,g fhdok Ndrh fjkia ùfï oS jqj o wjYH fõ.h

mj;ajd .ekSfï yelshdj we;s nj

² fuu j¾.fha fudagr ysiflia úh<k hka;% ̂ Hair Dryers&" uyk ueIska ̂ Sawing

Machines& yd íf,kav¾ ̂ Blenders&" ñY%l ̂Mixers&" weUreï hka;% ̂ Grinders& jeks

uq¿;ekaf.hs WmlrKj, ^Kitchen Appliances& Ndú; jk nj

<e<e<e<e<e
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² ir, Odrd fudagr m%Odk jYfhka ks;H pqïnl iys; yd lafIa;% pqïnl iys;

jYfhka j¾. folla we;s nj

² ks;H pqïnl iys; j¾.fha wdfïprfha muKla t;=ula we;s w;r lafIa;%h

i|yd we;af;a ks;H pqïnlhls'

² b;d l=vd cj w.hla iys; l%Svd NdKav jeks tajdfha Ndú; jk l=vd fudagr

i|yd muKla fïjd Ndú; jk nj

² lafIa;% pqïnl iys; ir, Odrd fudagr my; oelafjk wdldrfha j¾. ;=kla

we;s nj

² fY%aKs t;=ï - Series Wound

² Wmm: t;=ï - Shunt Wound

² ixhqla; t;=ï - Compound Wound

² fY%aKs t;=ï fudagrhl lafIa;% oÕrh yd wdfïpr t;=u my; oelafjk mßos

fY%aKs.; j iïnkaO lr we;s nj

² fY%aKs t;=ï fudagrhl wdfïpr Odrdj ie,lsh hq;= ;rï wêl nj

² fïjdfha Odrdj jeä jk úg fõ.h wvq jk nj yd  jHdj¾;h jeä jk nj

² wvq fõ.hl oS jeä jHdj¾;hla ,nd .; yels nj

² wvq fõ.hl oS jeä jHdj¾;hla wjYH ;ekaj, oS Ndú; jk nj

² Ndrh ^Load& fhdod we;s úg oS Ndrh iuÕ fudagrh l%shd;aul lsÍug wjYH

;ekaj, oS Ndú; jk nj

² th Ndú; jk wjia:d i|yd WodyrK my; oelafjk nj

Wod( ² M ldKavfha ÿïßh tkaðïj, we;s m%l¾IK (Traction)

fudagr i|yd

² fuu fudagr ÿïßh fmÜáj, we;s nr ̂ Load& o iu.

l%shd;aul ^ON& l< hq;= h'

² ÿïßh tkaðfï we;s cklhka u.ska ksmojk úÿ,sh

u.ska fuu fudagr l%shd;aul ù tu fudagr u.ska

frdao N%uKh flfrhs'

² jdykj, werUqï fudagr ^Starter Motor& i|yd

² fodUlrj, fudagr i|yd

² úÿ,sfhka l%shd lrk bial=remamq weK .e,ùu i|yd we;s

WmlrKj,



60.=re ud¾f.damfoaY ix.%yh

 úÿ,sh bf,lafg%dksl yd f;dr;=re ;dlaIKfõoh                        13 jk fY%AKsh

² Wmm: t;=ï ir, Odrd fudagrhla lafIa;% oÕrh rEmfha oelafjk mßos wdfïpr

t;=ug iudka;r.; j iïnkaO lr we;s nj

² fïjdfha fõ.h fndfyda úg ksh; j mj;ajd .; yels nj

² kuq;a wdfïpr Odrdj b;d úYd, f,i jeä jk úg fõ.fha l=vd wvqùula isÿ

jk nj

² wêl wdrïNl jHdj¾;hla fkdue;s j wdrïN lr ksh; fõ.hlska Odjkh

l< hq;= hka;% i|yd Wmm: fudagr Ndú; lrk nj

² fudagrh l%shd;aul lr ksh; fõ.hg meñKs miq Ndrh fhdok fudagr i|yd

Ndú; jk nj

² ixhqla; t;=ï fudagrj, lafIa;% t;=ï folla we;s w;r my; rEmfha oelafjk

mßos tla t;=ula wdfïprhg iudka;r.;j o wfkla t;=u wdfïprhg fY%aKs.;j

o iïnkaO lr we;s nj

² ixhqla; t;=ï fudagrj, fõ.h yd jHdj¾;h by; fudagr j¾. foflys

,dlaIKslj, w;rueo msysgk nj

² kQ;kfha fodUlrj, ixhqla; t;=ï fudagr Ndú; jk nj

² fuu j¾.fha fudagrj, Ndrh bj;a jk úg wiSñ; f,i fõ.h jeä ùu isÿ

fkdjk nj

² tl,d fudagrhla fjkqjg f;l,d fudagrhla Ndú;fha my; oelafjk jdis

iy.; ;;a;ajhka we;s nj

² jeä wdrïNl jHdj¾;hla ,nd .; yels ùu

² tu cj m%udKfha f;l,d fudagrhla i|yd tl,d fudagrhlg fhdok

/yekaj,g jvd wvq yrialvla iys; /yeka fhosh yels ùu

² werUqï t;=ula oDYH fkdùu

² Odß;%l fhoSu oDYH fkdùu

² myiqfjka N%uK osYdj udre l< yels ùu ^´kE u l,d folla udre

lsÍfuka&
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ksmqK;d uÜgu 6'2 ( fmdfrd;a;= ckl yd cj mßKdulj, l%shdj úuid n,hs'

ld,h ( ld,Éfþo 05 hs'

bf.kqï M, (

² fmdfrd;a;= cklhl l%shdldÍ uQ,O¾uh ir, j meyeos,s lrhs'

² fmdfrd;a;= cklhla Ndú;fha oS m%Odk iemhqu w;r iïnkaO we;s$ ke;s

lsÍfï l%ufõofha wjYH;dj úia;r lrhs'

² fmdfrd;a;= cklhl l%shdldÍ uQ,O¾uh ir, j meyeos,s lrhs'

² n,dfmdfrd;a;= lv jQ úg wê is;ska l%shd lrhs'

² úl,am úi÷ï i|yd iQodkï fjhs'

bf.kqï b.ekaùï l%shdj,sh

msúiSu  (

² ksfjil rd;%sfhys W;aijhla meje;afjk wjia:djl" wdfrda.HYd,djl" iqmsß

fjf<| ie,l m%Odk úÿ,s iemhqu ì| jeàul oS úÿ,sh kej; ,nd .kakd

wdldrh ms<sn| j .fõIKhl fhoSug isiqka fhduq lrkak'

² my; i|yka lreKq u;= jk mßos idlÉPdjla fufyhjkak'

² ksfjfia rd;%sfha meje;afjk ux., idohla jeks W;aijhl oS m%Odk

úÿ,s iemhqu ì| jegqK fyd;a úÿ,s iemhqu ,nd .ekSu i|yd Ndú;

lrk Wml%uh l=ula o@

² úÿ,sh ì| jegqKq miq by; Wml%uh Ndú; lr úÿ,sh ,nd .ekSug

fldmuK ld,hla .; fõ o@

² wdfrda.H Yd,djl" iqmsß fjf<| ie,l úÿ,sh ì| jeàul oS úÿ,s iemhqu

,nd .ekSug Ndú; lr we;s Wml%uh l=ula o@

² fuys oS kej; úÿ,s iemhqu ,nd .ekSug fldmuK ld,hla .; fõ o@

² my; lreKq biau;= jk fia idlÉPdjl ksr; jkak'

² ksfjfia W;aijhl oS úÿ,s ì| jeàul oS úÿ,sh ,nd .ekSu i|yd .Dyia:

úÿ,s cklhla Ndú; lrk nj

² m%Odk úÿ,s iemhqu úikaê jQ miq úÿ,s cklh l%shd lrjd m%Odk iaúÉÑ

jid ^off& cklfha úÿ,s iemhqu .Dy úÿ,s mßm:hg iïnkaO lrk nj

fï i|yd ñks;a;= 15 l muK ld,hla .; jk nj

² wdfrda.H Yd,djl" iqmsß fjf<| if,l jeks ;ekl m%Odk úÿ,s iemhqu

úikaê jQ ú.i u cklh l%shd;aul ù úÿ,s iemhqu ,efnk nj

fuys oS m%Odk úÿ,s iemhqu úikaê jkjd;a iuÕ u cklh l%shd;aul ù

úÿ,s iemhqu ,efnk nj

fuys oS úÿ,s iemhqu kej; ,eîug ld,hla .; fkdjk nj

fïjdfha Ndú; jk ckl fmdfrd;a;= ckl ̂Stand by Generators& kñka

y÷kajk nj



62.=re ud¾f.damfoaY ix.%yh

 úÿ,sh bf,lafg%dksl yd f;dr;=re ;dlaIKfõoh                        13 jk fY%AKsh

b.ekaùu i|yd fhdað; Wmfoia(

² isiqka fmdfrd;a;= cklhla iú lr we;s wdh;khl lafIa;% pdßldjl ksr;

lrjd ta ms<sn| j .fõIKh lrjkak'

² ;u .fõIKh weiqfrka isiqka ,jd my; m%Yakj,g ms<s;=re imhd .kak'

² fmdfrd;a;= ckl hkq fudkjd o@

² fmdfrd;a;= cklhla Ndú; lsÍfï wjYH;dj l=ula o@

² fuys oS cklh l%shd;aul lrùu yd moaO;shg iemhqu ,nd oSu i|yd

Ndú; lrk iaúÉÑ j¾. fudkjd o@

² tl,d cj mßKdulhl m%Odk fldgia olajk rEm igykla we| kï

lrkak'

² cj mßKdulhl l%shdldß;ajh úia;r lrkak'

² tl,d yd f;l,d cj mßKdulhl mrdñ;sl w.hhka olajkak'

² úÿ,s n,d.drj," cd, Wmfmd<j, fnod yeÍï Wmfmd<j, we;s

mßKdulj, Ndú; jk Wmdx. kï lrkak'

² tu Wmx.j, wjYH;dj úia;r lrkak'

úIh lreKq meyeos,s lsÍug w;aje,la(

² úÿ,s iemhqu wLKav j mj;ajd .ekSu w;HjYH ia:dk i|yd cd;sl úÿ,s n,

moaO;sfha iemhqu ì| jefgk wjia:dj, oS l%shd;aul lsÍu i|yd ia:dmkh lr

we;s ckl fmdfrd;a;= ckl f,i y÷kajk nj

² wdfrda.HYd,d" c, fmdïmd.dr jeks ia:dkj, fmdfrd;a;= ckl iú lr we;s

nj

² úÿ,s iemhqu ì| jeàul oS w;ska l%shd lrjk iaúÉÑhlska l%shd;aul lrk

ckl fyda iajhxl%sh j l%shd;aul jk ckl fyda fï i|yd Ndú; lrk nj

² iajhxl%sh j l%shd;aul jk fmdfrd;a;= cklj, we;s w;=re udre iaúÉÑh

^Change Over Switch& u.ska úÿ,s iemhqu úikaê ùul oS f.dvkeÕs,af,a we;s

úÿ,s moaO;sh m%Odk iemhqfuka fjka ù fmdfrd;a;= cklfha iemhqu yd

iajhxls%h iïnkaO jk nj

túg cklh o iajhxl%sh j l%shd;aul jk nj

tfuka u cklh l%shd;aul fjñka mj;soaoS kej; cd;sl úÿ,s n, moaO;sfha

iemhqu ,enqKq úg cklh l%shd úrys; ù cklfha iemhqu yd iïnkaO j

mej;s f.dvkeÕs,af,a úÿ,s moaO;sh cd;sl úÿ,s n, moaO;sfha iemhqu yd

iajhxls%h j iïnkaO jk nj

² fï wdldrhg úÿ,s iemhqu wLKav j mj;ajd .ekSug fmdfrd;a;= ckl WmldÍ

jk nj

² tl,d mßKdul uQ,sl fldgia my; oelafjk mßos nj
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² fuys we;s wdia;D; hlv yrh u; mßjrKh lrk ,o ;U lïìj,ska m%d:ñl

yd oaú;Shsl oÕr T;d we;s nj

² m%d:ñl yd oaú;Shsl oÕr w;r ikakdhl iïnkaOhla ke;s nj

² m%d:ñl oÕrhg m%;Hdj¾;k Odrd úÿ,s iemhqula ,nd ÿka úg tys ixLHd;hg

iudk ixLHd;hlska hq;a m%;Hdj¾;k Odrdjla úoHq;a pqïnl fm%arKh u.ska

oaú;Shslfha fm%arKh jk nj

² wdia;D; hlv yrh pqïnl i%dj m%n,;dj we;s ùug Wojq jk nj

² iq<ss Odrd ydksh wju jk fia wdia;D; hlv yrh ie,iqï lr we;s nj

² mßKdulhl m%d:ñl yd oaú;Shsl oÕrj, fmdgj,a ixLHdfõ wkqmd;h my;

oelafjk mßos nj

² f;l,d mßKdulj, my; oelafjk wdldrfha ;re ^Star& yd oe,a ^Delta&

jYfhka t;=ï iïnkaOl l%u folla we;s nj

   ;re ^;drld& iïnkaOh            oe,a ^fv,agd& iïnkaOh

² t;=ï iïnkaO lrk wdldrh wkqj f;l,d mßKdul my; oelafjk mßos

j¾.SlrKh jk nj

1' ;re ;re  

2' oe,a oe,a ∆  ∆

3' ;re oe,a   ∆

4' oe,a ;re ∆ 

² mßKdulh mßmQ¾K hehs ie,l=j fyd;a my; m%ldYkfhka Odrd fyda fjda,aàh;d

oÕr iïnkaO;dj ,nd .; yels nj

² cj mßKduk my; mßos uQ,sl j j¾. follg fjka l< yels nj

1' wjlr mßKdul - Step Down Transformers

2' wêlr mßKdul - Step Up Transformers

² u,aáógrhl ́ ï mßudKh Ndú; lr m%;sfrdaO uekSfuka wjlr mßKdulhl

m%d:ñl yd oaú;Shsl oÕr fjka lr y÷kd .; yels nj
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² wjlr mßKdulj, my; oelafjk mßos oaú;Shslfha ijqk;a (Tap) ;nd úNj

fjda,aàh;d m%;sodkhla ,nd .; yels nj
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ksmqK;d uÜgu 6'3 ( WKqiqï lsÍfï yd isis,k lsÍfï WmlrKj, l%shdldß;ajh

tosfkod lghq;= i|yd fhdod .kshs'

ld,h ( ld,Éfþo 05  hs'

bf.kqï M, (

² úoHq;a ;dmk M, iys; úÿ,s WmlrK m%dfhda.sl j y÷kd .kS'

² y÷kd .;a WmlrKj, l%shdldß;ajh úia;r lrhs'

² úoHq;a isis,k M, iys; úÿ,s WmlrK m%dfhda.sl j y÷kd .kS'

² y÷kd.;a WmlrKj, l%shdldß;ajh úia;r lrhs'

² iïu; kshu yd msßú;r wkqj wdrlaIs; l%u Ndú; lrñka" ;;eÿï mßm:

msysgqjhs'

bf.kqï b.ekaùï l%shdj,sh

msúiSu  (

² úÿ,s mßfNdack WmlrK lSmhla isiqkg bosßm;a lrkak'

² wod< WmlrK fhdod.kakd 'wjYH;d' úuikak'

² wod< wjYH;d bgq lrk fjk;a WmlrK úuikak'

² idlÉPdj i|yd my; lreKq ms<sn| j wjOdkh fhduq lrkak'

² ñksia Ôj ld¾hdj,sfha myiqj i|yd úÿ,s mßfNdack WmlrK fhdod

.efkk nj

² wjYH;d wkqj tu úÿ,s WmlrK j¾. l< yels nj

² WmlrK Ndú;h yd úÿ,s mßfNdackh wd¾Òlh flfrys n,mdk nj

b.ekaùu i|yd fhdað; Wmfoia(

² mka;sfha isiqka lKavdhï follg fjka lrkak'

² .Dy úÿ,s WmlrK Ndú;

² l¾udka; úÿ,s WmlrK Ndú;

² my; j.=j msrùu i|yd lKavdhï fufyhjkak'

j.=j I

WmlrKh  ld¾hh mßfNdack mßfNdack W;ai¾ck    kWh  úÿ,s jeh
  fyda   fyda   úNjh   Odrdj   cjh meh 1 l     uqo,
hka;%h  M,h Ndú;fhaoS    uilg

jeh úÿ,s

   tall

Wod( c,   c,h 230V 2'3A 750W 0'75 ^iïu;

;dmlh   r;a AC kWh wh mÍlaId

Heater   lsÍu lrkak'&
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j.=j II

² by; j.= lKavdhï u.ska iduQysl m%o¾Ykhl fhdojd my; i|yka lreKq

Tiafia idlÉPdj fufyhjkak'

² wjYH;dj u; úÿ,s WmlrK fhdod .ekSu

² ;dmk ^Heating& WmlrK yd isis,k ^Cooling& WmlrK j¾. jk nj

² WmlrKfha wdrlaIdj ksIamdos; msßú;r u; isÿúh hq;= whqre

úIh lreKq meyeos,s lsÍug w;aje,la(

² ;dmk yd isis,k úÿ,s WmlrK ms<sn| lreKq /ialr .ekSug fjf<| fmd<

ksÍlaIK l<  yels h'

² ir, Odrd yd m%;Hdj¾;k Odrd WmlrK" j¾. lsÍu u.ska fmr mdvïj,

idlÉPd l< kHdh lreKq Ndú; l< yels h'

Wod( 100W úÿ,s nqnq<la m%;Hdj¾;k úÿ,sfhka oe,aùfï oS ,nd .kakd

Odrdj i,ld .e<fmk ú,dhlh .Kkh l< yels h'

P =  VI u.ska

  =  0.43A

tksid ú,dhlh 0.43A úh hq;=hs'

² laIqø ;rx. WmlrK ^Microwave& i|yd ixLHd;fha WmldÍ nj

laIqø ;rx. Wÿkl leá igyklaIqø ;rx. Wÿkl leá igyklaIqø ;rx. Wÿkl leá igyklaIqø ;rx. Wÿkl leá igyklaIqø ;rx. Wÿkl leá igyk

(Microwave Oven Block Diagram)
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1   m%;Hj¾;k Odrd fmrkh - Noise filter

2 ;dm ksfõYl iaúÉÑh - Thermal Cutout

3 wê úNj mßKdulh" hduk mßm:h yd m%Odk h;=r -
High Potential Transformer, Regulator Circuit and Switch

4 ixLHdxl ie,iqï mßm:h - Digital Programming Circuit

5 laIqø ;rx. mßKdulh - Micro Wave Transformer

6 wê úNj ú,dhlh - High Potential Fuse

7 wê úNj Odß;%lh - High Potential Capacitor

8 pqïnls; ;rx. W;amdolh - Magnetron Unit

D l,ïm vfhdavh - Clamping Diode

² úoHq;a isis,k hka;%hl leá igyk my; mßos fõ'

² wê mSvk pQIKh u.ska jdhq fyda ;r, .uka lrùu isis,khg fya;= fõ'

² YS;lrK j¾.SlrKh cd;Hka;r j tys hduk ridhksl øjH u; r|d mj;S'

Wod(  CFC, HCFC, HBFC, HFC, HC, PFC

² YS;lrK yd wêYS;lrK" jdhqiólrK ms<sn| isiq fm<fmd; mßYS,kh lrkak'



68.=re ud¾f.damfoaY ix.%yh

 úÿ,sh bf,lafg%dksl yd f;dr;=re ;dlaIKfõoh                        13 jk fY%AKsh

ksmqK;dj 7'0 ( kshñ; kS;s Í;s yd fr.=,dis wkqj .Dy úÿ,s mßm:hla

ia:dmkh lrhs'

ksmqK;d uÜgu 7'1 ( .Dy úÿ,s mßm:h yd iïnkaO Wmdx.j, l%shdldß;ajh yd

fhoSï úu¾Ykh lrhs'

ld,h ( ld,Éfþo 06  hs'

bf.kqï M, (

² úÿ,s mßm:hl we;=<;a Wmdx. kï lrhs'

² úÿ,s Wmdx.j, wjYH;dj m%ldY lrhs'

² /|ùug fjk;a Wmdx. fhdod .; hq;= nj ms<s.kS'

² wjia:djg .e<fmk úÿ,s Wmdx. msßú;r wkqj f;dard .kshs'

² ld¾hhla lsÍug fmr tu ld¾hh ie,iqï lsÍug;a ld¾hfha meyeos,s lsÍula

we;s lr .ekSug;a yqrejla we;s lr .kshs'

bf.kqï b.ekaùï l%shdj,sh

msúiSu  (

² .Dy úÿ,s mßm:hla jYfhka woyia jkafka l=ula oehs mka;sfhka úuikak'

² .Dy úÿ,s mßm:hla ;=< we;=<;a úh hq;= m%Odk wjYH;d ir, f,i j¾. lsÍug

isiqkag wjia:dj fokak'

² by; y÷kd.;a wjYH;d bgq lr .ekSug fhdod .kakd Wmdx. fudkjdoe hs

isiqkaf.ka úuikak'

² my; lreKq u;= lrñka idlÉPdjla fufyhjkak'

² m%Odk úÿ,sh Ndú; lrñka wmf.a wjYH;d bgq lr .ekSug yels úÿ,s

WmlrK iïnkaO lr .ekSug fhda.H jk f,i úêu;a j yd m%ñ;shlg

wkql+, jk f,i kshñ; Wmdx. iïnkaO lr ieliQ mßm:hla .Dy úÿ,s

mßm:hla f,i oelsh yels nj

² úÿ,s mßm:hla ;=< we;=<;a úh hq;= wjYH;d my; wdldrfhka oelaúh

yels nj

² m%Odk úÿ,sh .Dyh ;=< úúO ia:dkj,g .,d hdug wjYH ud¾.

;sìh hq;= nj

² wjYH úgl úÿ,sh ud¾. Tiafia úÿ,sh .,d hdula we;s lsÍug;a"

keje;aùug;a yels úh hq;= nj

² úÿ,s WmlrK úÿ,sh .uka .kakd ud¾.hg iïnkaO lsÍfï l%u

;sìh hq;= nj

² úÿ,s Wmdx. /|ùfï l%u ;sìh hq;= nj

² by; wjYH;d bgq lr .ekSug úúO Wmdx. yd WmlrK fhdod .;

hq;= nj

² úÿ,sh f.khdu i|yd ikakdhl /yeka fhdod .; hq;= nj yd tajd

mßjdrl wdjrKhlska hqla; úh hq;= nj

² úÿ,s WjdrK ieu úg u iudka;r.; j iemhqug iïnkaO l< hq;=

nj
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² úÿ,sh .,d hdu wjYH úgl md,kh lsÍug Wml%u fhdod .kakd nj

² .Dy úÿ,s WmlrK f,i nyq, j myka Ndú; lrk nj yd tajd myka

Odrl u.ska mßm:hg iïnkaO lrk nj

² úÿ,s WjdrK ndysßka iïnkaO lsÍug flfjks Ndú; lrk nj

² mßm:hg wod< Wmdx. /|ùug úúO øjH yd Wmdx. Ndú; lrk nj

² /yeka /|ùug fldkavqhsÜ k<" flaiska miqre fhdod.kakd nj

² úÿ,s Wmdx. /|ùug úúO l%u Ndú; lrk nj

Wod(  .s,ajqï fmÜá" rjqï íf,dla wdosh

² úÿ,s ms<sn| wdrlaIK l%u kS;s Í;s iy iïu;hka we;s nj

b.ekaùu i|yd fhdað; Wmfoia(

² .Dy úÿ,s mßm:hl we;=<;a Wmdx.j,g wod< my; ud;dld ms<sn| j isiqkaf.a

wjOdkh fhduq lrkak'

² úÿ,sh f.khdu yd md,kh i|yd Ndú; flfrk uQ,sl Wmdx.

² úÿ,s WjdrK i|yd fhdod .kakd Wmdx. yd nyq, j Ndú; jk úÿ,s

WjdrK

² úÿ,s Wmdx. ia:dmkh yd /|ùug fhdod .kakd Wmdx.

² imhd we;s fmr ieliQ .Dy úÿ,s mßm:hla fhdod .ksñka tla tla lKavdhug

wod< ud;Dldj Tiafia .fõIKd;aul wOHhkhl isiqka fhdojkak'

² wod< ud;dldjg wkql+, Wmdx. yd tajdfha ld¾hNdrh i|yka lrjkak'

² f;dr;=re f.dkq úu¾Ykh lrjd tla tla Wmdx.fha úúO wdldr yd msßú;r

i|yka lrjkak'

² Wmdx.j, úúO;ajh rEm igyka u.ska oelaùug W;aidy lrjkak'  tajdfha

jHjydr kdu oelaùug isiqka fhduq lrjkak'

² ;u wkdjrK ks¾udKYS,S j iuia; mka;shg bosßm;a lsÍug isiqka iQodkï

lrjkak'

úIh lreKq meyeos,s lsÍug w;aje,la(

² úÿ,sh f.khdug Ndú; flfrk /yeka úúO whqßka j¾. flfrk nj

² ikakdhl j¾.h wkqj - ;U$we¨ñkshï

² mßjdrlfha j¾Kh wkqj - ÿUqre-iÔù /yek i|yd

ks,a - Wodisk /yek i|yd

fld< - N+.; /yek i|yd

² ks¾foaYs; Wmrsu Odrdj wkqj - 1mm2 - 12A

1'5mm2 - 14A

2'5mm2 - 17A

46mm2 - 29A, 37A
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² fmdg .Kk yd lïì úIalïNh wkqj

fmdg .Kk lïì iïu; Wmßu

úIalïNh m%udKh Odrdj

1 1'13 1$1'13 12A

1 1'38 1$1'38 14A

7 0'50 7$0'50 14A

7 0'67 7$0'67 17A

7 0'85 7$0'85 29A

7 1'04 7$1'04 37A

² iaúÉÑ my; wdldrhg j¾. l< yels nj

² SPST - ;ks O%ej" ;ks ux iaúÉÑ

;ks úÿ,s /yekla w;rg fhoSug Ndú; lrhs'

² SPDT - ;ks O%ej" foux iaúÉÑ

úÿ,sh" ud¾. folska ́ kEu tllg fhdod Ndú; lrhs'

² DPST - oaú O%ej" ;ks ux iaúÉÑ

úÿ,s iemhqï /yeka folla w;r SPST iaúÉÑ folla

fhdod tlúg l%shd lrùfï m%;sM,h ,nd fohs'

² DPDT - oaú O%ej" foux iaúÉÑ

SPDT iaúÉÑ folla tlúg Ndú; lrk m%;sM,h

,nd fohs'

² idudkH újD; tnqï iaúÉÑ -  úÿ,s /yekla w;rg fhdohs'  iaõÉÑh

tnQ úg Odrd ud¾.h iïmQ¾K fõ'  kej; w;yeßh úg úikaê fõ'

² idudkH ixjD; tnqï iaúÉÑ-iaúÉÑh tnQ úg muKla Odrd ud¾.h

úikaê fõ'  w;yeßh úg kej; Odrd ud¾.h iïmQ¾K fõ'

² myka Odrl ^Lamp Holders& yd flfjks msgjdk ^Socket Outlet& j,g úÿ,s

WjdrK iú flf¾'

² myka Odrl úúO wdldrhg j¾. l< yels nj

² myk iïnkaO jk wdldrh - fmdg j¾.h ^Screw Type&

- l+re j¾.h ^Pin Type&

² yevh - t,af,k j¾.h ^Pendant&

- w,a¨ j¾.h - wdk;

^Batten & - iDcq

² flfjks msgjdk úúO wdldrhg j¾. l< yels nj

² iïnkaOl .Kk - 2Pin fol+re - iÔù$WodiSk

- 3Pin f;l+re - iÔù$WodiSk$ N+.;

² l+re yevh wkqj - rjqï l+re ^Round  Pin)

- y;/ia l+re ^Square Pin)

² Odrd m%udKh wkqj - 5A$ 13A$ 15A
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² úúO myka j¾. we;s nj

² iQ;%sld myka - iQ;%sldjla rla;;ma; ùfuka wdf,dalh ,nd

fohs'  ;dm W;ai¾ckh b;d by<hs'

ld¾hlaIu;dj 40] muK fõ'

² m%;soSma; myka - m%;soSma; wdf,dalfha iajNdjh wkqj úúO

j¾K ,nd .; yels h'  nyq, j iqÿ

wdf,dalh ,efnk myka oelsh yels fõ'

myk ;=<ska riosh jdIam wdfrdamKh ù w.%

w;r .ufka oS m%;soSma; wdf,dalh yd

.eàfuka wdf,dalh fohs'  ld¾hlaIu;dj

70] muK fõ'

² iqix.; m%;soSma; myka - wdf,dalh ksl=;a ùu m%;soSma; mykl

wdldrhg u fõ'  ld¾hlaIu;dj 85] muK

fõ'

² fidaähï myka - talj¾K ly wdf,dalh ,nd fohs'  ùos

myka i|yd nyq, j fhdod .efka'  fidaähï

jdIam whkSlrKh ùfuka wdf,dalh WmoS'

² úÿ,s Wmdx. /|ùug úúO Wmdx. fhdod .kakd nj

² PVC k< - /yeka .uka lrùfï oS fhdod .kakd ndysr
wdjrKh fõ'  ì;a;s ;=<ska weoSfï oS ng o"
ì;a;s u;ska weoSfï oS flaiska o fhdod .efka'

² .s,a¨ï fmÜá - iaúÉÑ"  flfjks"   msgjdk   jeks  Wmdx.

/|ùug fhdod .efka'

² rjqï leg ^Round Block& - myka Odrl jeks Wmdx. /|ùfï mdoula

jYfhka fhdod .efka'

² iS,sx u, ^Ceiling Rose& - idudkH t,af,k myka Odrlhla mßm:hg

/yeklska iïnkaO lsÍfï oS fhdod .efka'

² wkqyqrel=re ̂ Adapters& - myka Odrlhlska ndysrg úÿ,sh ,nd

.ekSug fhdod .efka'

² miqre Wiring clip - fïjd ,S nd,al wdosh u; /yeka f.k hdfï

oS /yeka /|ùug fhdod .efka'

1 "  1 "  1 " 2 wdos m%udKj,ska

we¨ñkshï ;yvqj,ska ;khs'
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ksmqK;d uÜgu 7'2 ( .Dy úÿ,s mßm:fha fhfok md,k yd wdrlaIK Wml%u

tajdfha l%shdldß;ajh wkqj fhdod .kshs'

ld,h ( ld,Éfþo 05 hs'

bf.kqï M, (

² .Dy úÿ,s mßm:j, fhfok md,k yd wdrlaIK Wml%uj, l%shdj úia;r lrhs'

² .Dy úÿ,s mßm: wE|Sfï oS wka;¾ cd;sl úÿ,s ;dlaIKfõo fr.=,dis (Interna-

tional Eletrical Technology Regulation - (I.E.T. ) Ndú;fha jeo.;alu ms<s.kshs'

² .Dy úÿ,s mßm:hl fodaI ksjeros lrhs'

² fr.=,disj,g wkql+, j ld¾hhka bgq lrhs'

² l%udkql+, j ld¾hhka bgq lsÍug lem fjhs'

bf.kqï b.ekaùï l%shdj,sh

msúiSu  (

² tl,ia lrk ,o wdo¾Y .Dy úÿ,s mßm:hla bosßm;a lr ksjeros j úÿ,sh

iemhSug fhduq lrkak'

² /yekaj, j¾K yd m%udK ms<sn| j  ksÍlaIKh lsÍug i,iajkak'

² fhdodf.k we;s /yekaj, m%udK ksÍlaIKh lsßug i,iajkak'

² my; i|yka lreKq u;= jk mßos idlÉPdjla fufyhjkak'

² úÿ,sh iemhSï /yekaj, fhdod we;s iïu; j¾K ms<sn| j ie,ls,su;a

úh hq;= nj

² kj iïu;hka wkqj iÔù ̂ Live& /yek i|yd ÿUqre j¾Kh o WodiSk /

yek ^Neutral& i|yd ks,a j¾Kh o fhdok nj

² fiajd ú,dhlhg iïnkaO jkafka iÔù /yek nj

b.ekaùu i|yd fhdað; Wmfoia(

² isiqka my; i|yka WmlrK yd øjH ;nd ilia lr we;s ld¾h mßY% fj; hjd"

my; oelafjk Wmfoia wkqj l%shdldrlfï ksr; lrjkak'

² 3'x4' m%udKfha ,S mqjre - 01

² 1$1'3 ̂ ÿUqre& /yeka - 02m

² 1$1'3 ^ks,a& /yeka - 01m

² 7$0'67 N+.; /yeka (Earth Wire) - 01m

² 7$1'5 oaú;aj /yeka (Twin Wire) - 01m

² 30A m%Odk iaúÉÑ ̂ Main Switch& - 01

² 30A fYaI Odrd mßm: ì|sk ^RCCB&  - 01

² 1 1$2" mßm: miqre ̂ Wiring clip& - melÜ 01

² 1 3$4"  mßm: miqre - 01

² 16A is.s;s mßm: ì|sk (MCB) - 01

² ákagelaia weK - 100g

² .Dy úÿ,s mßm:hl m%Odk Wmdx. ia:dmkh i|yd wjYH msßie,iqu isiqka

,jd wkaojkak'
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² wjYH Wmdx. ,ehsia;=jla ilia lrjkak'

² ,ehsia;=jg wkqj wjYH Wmdx. f;dard .kakg i,iajkak'

² oS we;s mqjrefõ mßm:h tl,ia lrjkak'

² Wmmßm:hlg 5A flfjkshla iïnkaO lrjkak'

² mßm:h tl,ia lsÍfï oS yd Wmdx. f;dard .ekSfï oS úÿ,s ;dlaIKfõ oS

wKmk;a ms<sn| j ie,ls,su;a njla we;s lrkak'

² úÿ,s iemhqu iïnkaO lsÍug fmr u,aáógrh Ndú; lr mßm:fha ksrjoH;dj

mÍlaId lrkak'

úIh lreKq meyeos,s lsÍug w;aje,la(

² úÿ,s mßm: igyka we|Sfï l%u ;=kla Ndú; jk nj

² msß ie,iqï ^Layout Diagrams&

² /yeka weoSfï ie,eiau ̂ Wiring Diagram&

² Odrd ud¾. ie,eiau ^Current Path Diagram&

² mßm: igyka we|Su i|yd wka;¾cd;sl jYfhka iïu; ixfla; Ndú; jk

nj

² .Dy úÿ,s mßm:hl fhfok m%Odk Wmdx. ms<sfj<

fiajd /yek - Service Cable

fiajd ú,dhl - Service Fuse

lsf,dafjdÜ meh ógrh - kWh Meter

m%Odk iaúÉÑh - Main Switch

fYaI Odrd mßm: ì|skh - Residual Current Circuit Breaker (RCCB)

fnod yeÍï mqjrej - Distribution Board

² by; Wmdx.j,ska m%Odk iaúp md,k Wml%uhla f,i y÷kajk nj

² fiajd ú,dhlh" fYaI Odrd mßm:  ì|skh" fnod yeÍï mqjrej wdrlaIK Wml%u

jYfhka y÷kajk nj

² m%;Hdj¾;k Odrd úÿ,sh Ndú; jk .Dy úÿ,s mßm:hl wdrlaIK Wml%u

wjYH jkafka m%;Hdj¾;k Odrd ksid wk;=re isÿjk neúka nj

² úÿ,sfhka isÿjk wk;=re m%Odk jYfhka wdldr folla we;s nj

² .sks .ekSï

² úÿ,s ier jeoSï

² .sks .ekSï we;s jkafka úÿ,s mßm:hl wê Odrd .e,Su iy ,sys,a indÿï ksid

nj

² wê Odrdjla .e,Su hkq fhdod we;s /yekaj,ska ydkshla fkdù .e,sh yels

Wmßu Odrdjg ^m%u; Odrdj& jvd jeä Odrdjla .e,Su nj

² fuys oS /yek ;=<ska .,k Odrdj /yekg Tfrd;a;= fkdfok ksid wêl f,i

r;a ù .sks .ekSï we;s úh yels nj

² ,sys,a ikakdhl ine÷ïj, oS o .sks mq<sÕ= we;s ù .sks .ekSï isÿúh yels nj"

² ¨yqj;a ùul oS" tkï iÔù yd WodiSk /yeka folla tlsfklg iam¾Yùfï oS

.sks mq<sÕ= we;s ù .sks .ekSï we;s úh yels nj" fuysoS o wê Odrdjla .e,Su

isÿjk nj

² wê Odrd .e,Sfuka isÿjk ydks j<lajd .ekSu i|yd fhdod we;s wdrlaIK

Wml%u wêOdrd wdrlaIK Wml%u nj
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² .Dy úÿ,s mßm:hl wê Odrd wdrlaIK Wml%u f,i

² fiajd  ú,dhlh

² Wm mßm: i|yd fhdod we;s ú,dhl fyda isÕs;s mßm: ì|sk ^MCB&

we;snj

² ú,dhlhla hkq wod< mßm:fha .e,sh hq;= Wmßu Odrdj blaujQ úg we;s jk

;dmh ksid øjdxlhg m;a ù oeù hk fia fh¥ ikakdhl fldgila nj

² .sks fkd.kakdiq¨ wdjrKhla ;=< ^firñla& ú,dhl iúlr we;s nj

² isÕs;s mßm: ì|sk u.ska wê Odrdjla .eÆ úg mßm:h iajhxl%sh j úikaê

lrk nj

² isÕs;s mßm: ì|sk ;dmk Wml%u u.ska fyda úoHq;a pqïnl;ajh u.ska fyda fï

l%u fol u Ndú;fhka fyda l%shd;aul ùug ilia lr we;s nj

² úÿ,s ier jeoSula hkq mqoa.,hl=f.a YÍrh ;=<ska Odrdjla .e,Su nj

² úÿ,s ier jeoSul oS ñys ldkaÿ Odrdjla we;s jk nj

² ñys ldkaÿ Odrdjla ̂ Earth Leakage/Current& hkq úÿ,s mßm:hlska msg;g úÿ,sh

ldkaÿ ù fmdf<djg úÿ,sh .uka lsÍu nj

² ldkaÿ Odrdjla fmdf<djg .uka lrùu i|yd .Dy úÿ,s mßm:hl N+.;

ikakdhlhla fhdod we;s nj

² ish¨ u flfjksj,g we;s N+.; w.%h N+.; ikakdhlh u.ska tlsfklg

iïnkaO lr tys tla w.%hla N+.; lr we;s nj

² N+.; lsÍu i|yd bf,lafg%davhla Ndú; lrk nj

² N+.; bf,lafg%davh f,i 50mm úIalïNh iys; 1500mm wju os. jk

G.I.k<hla fhdod .kakd nj

² úh<ss fmdf<djla iys; ia:dkhl oS fujeks k< lsysmhla fhdod tajd tlsfkl

iïnkaO lrk nj

² f,day wdjrKh iys; ish¨ u úÿ,s WjdrKj, f,day wdjrKh N+.; w.%hg

iïnkaO lr we;s nj

² N+.; iïnkaOh ,nd osh hq;= ieu úÿ,s WmlrKhla u ;=ka l+re fmakqjlska ̂ 3

pin plug& úÿ,s iemhqug iïnkaO l< hq;= nj

² úÿ,sh msg;g ldkaÿ fkdjk fia fyd|ska mßjrKh lr we;s úÿ,s WjdrK

i|yd muKla N+.; iïnkaOh fhoS u wkjYH nj

² wod< WjdrKj, oS ksIamdolhd úiska iïmQ¾Kfhka u mßjrKh lrk ,o  hk

iy;sl ,nd osh hq;= nj

² wod< iy;slhla        fuu ixfla;fhka olajk nj

² wod< WjdrK i|yd oaúl+re fmakqjla ^2 Pin Plug& fhdok nj

² úÿ,s WjdrKhl úÿ,s ldkaÿ ùula isÿ jQ úg flfjksfha N+.; w.%h Tiafia

fmdf<djg Odrdjla .,d hk nj yd fuu Odrdj ñys ldkaÿ Odrdj jYfhka

y÷kajk nj

² mqoa.,hl=g úÿ,s ier josk wjia:djl oS o Tyqf.a YÍrh ;=<ska ñys ldkaÿ

Odrdjla .,k nj

² ñys ldkaÿ Odrdjla .e,Sfï oS l%shd;aul ù iajhxl%sh j mßm:fha úÿ,s iemhqu

úikaê lrk Wml%uhla f,i ñysldkaÿ Odrd mßm: ì|skh ^Earth Leakage

Circuit Breaker& Ndú; jk nj
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² .Dy úÿ,s mßm:j, Ndú; jk ñysldkaÿ Odrd mßm: ì|skh tys l%shdldß;ajh

wkqj fYaI Odrd mßm: ì|skh ̂Recidual Current Circuit Breaker& kñka o y÷kajk

nj

² fuys iÔù yd WodiSk /yeka i|yd we;s oÕr fol ;=<ska .,k Odrdj wiu;=,s;

jQ úg we;s jk fYaI Odrdj u.ska fuys l%shdldÍ hdka;%Kh l%shd lr iaúÉÑh

úikaê lrk nj

² .Dy úÿ,s mßm:fha we;s m%Odk Wmdx.j,ska fiajd ú,dhlh yd lsf,dafjdÜ

meh ógrh úÿ,sh imhk wêldÍka i;= nj

² fnod yeÍï moaO;sfhka ksfjiaj,g úÿ,s iemhqu ,nd oSu úÿ,s wêldÍka i;=

nj

² lsf,dafjdÜ meh ógrh Ndú;fhka úÿ,sh imhk wêldÍka mdßfNda.slhkaf.ka

úÿ,sh mßfNdackh i|yd wh lsÍula lrk nj

² lsf,dafjdÜ meh ógrh u.ska mßfNdackh lrk úÿ,sh lsf,dafjdÜ meh fyj;a

úÿ,s tallj,ska jd¾;d lrk nj

² lsf,dafjdÜ meh 1 la hkq 1000W l úÿ,s cjhla mehla ;=< oS Ndú; l< úg jeh

jk úÿ,s m%udKhhs'  fuh úÿ,s tallhla f,i o ye|skafjhs'

² uq,a tall i|yd wvq uqo,la wh lsÍula uÕska úÿ,sh wrmsßueiafuka Ndú;hg

úÿ,s n, wêldÍka mdßfNda.slhd fmd<Ujk nj
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ksmqK;d uÜgu 7'3 ( úÿ,s mßm:hla ia:dmkh lsÍug ie,iqï lrhs'

ld,h ( ld,Éfþo 07  hs'

bf.kqï M, (

² .Dy úÿ,s mßm:hl l%shdldß;ajh meyeos,s lrhs'

² .Dy úÿ,s mßm:hla ia:dmkh lsÍfï oS kshñ; kS;s Í;s fr.=,dis wkq.ukh

l< hq;= nj ms<s.kshs'

² wjYH;d wkqj úÿ,s mßm: ia:dmkh lrhs'

² hï ld¾hhla ie,iqï lsÍfï oS Bg wod< kS;s Í;s yd m%u; w.hhka .ek

úuis,su;a fjhs'

² wdrïN lrk ,o ld¾hhla wjika M,h ,efnk f;la wk,ia j lr f.k hhs'

bf.kqï b.ekaùï l%shdj,sh

msúiSu  (

² mqjrejl tl,ia lrk ,o wdo¾Y .Dy úÿ,s mßm:hla mka;shg bosßm;a lrkak'

² tys we;s úúO úÿ,s Wmdx. i|yd /yeka iïnkaO lr we;s wdldrh ksÍlaIKh

lsßug isiqkag wjia:dj ,nd fokak'

² .Dy úÿ,s mßm:hla ia:dmkh lsÍfï oS iïu; l%uhg w|sk ,o mßm: ie,iqula

wkq.ukh l< hq;= nj

² wka;¾cd;sl úÿ,s ;dlaIK fr.=,dis wkq.ukh lsÍu u.ska wdrlaIdldÍ mßm:hla

tl,ia l< yels nj

b.ekaùu i|yd fhdað; Wmfoia(

² my; oelafjk .Dy úÿ,s mßm: msßie,iqï m;%sld ;nk ,o ld¾h mßY% ;=kla

iQodkï lr wod< ld¾h mßY%h fj; fhduq lrjkak'

1'    3'

2'
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² ld¾h mßY% ;=fka u m;%sld i|yd my; mßm:h fmdÿfõ we;=<;a lrkak'

² ,eî we;s m;%sldfõ we;s msßie,iaug wod< /yeka we|Sfï ie,eiau cHdñ;sl

WmlrK Ndú; lr w|skak'

² ie,eiau wkqj o< weia;fïka;=jla ilia lrkak'

² Tfí wkdjrK iuia; mka;shg iduQysl j yd ks¾udKYS,S j bosßm;a lsÍug

iQodkï fjkak'

úIh lreKq meyeos,s lsÍug w;aje,la(

² úÿ,s mßm: i|yd ie,iqï we|Sfï oS my; l%u fol Ndú; lrk nj

² msß ie,iqï

² /yeka weoSfï ie,iqï

² .Dy ie,eiaul úÿ,s mßm:h oelaùu i|yd msß ie,iqï Ndú; lrk nj

² jD;a;Sh uÜgfï ie,eiaul oS msß ie,eiaul oelafjk ;ks f¾Ld ^single line&

igyka fkdolajk nj

² wod< Wmdx. ia:dmkh l< hq;= ia:dk yd tajd w;r iïnkaOh wxlkhka u.ska

olajk nj

Wod( S
1

> L
1
  tkï S

1
  iaúph L

1
 mykg iïnkaO úh hq;= nj

² msßie,iqï i|yd Ndú; jk ixfla; o ta i|yd iqúfYaI jk nj

² /yeka weoSfï ie,eiau mßm:h ms<sn| ish¨ úia;r iys; ie,eiaula nj

² /yeka weoSfï ie,eiau i|yd iïu; ixfla; Ndú; lrk nj

² .Dy úÿ,s mßm:h wjYH;dj wkqj wka;¾cd;sl úÿ,s ;dlaIK wK mk;a ̂ IET&

j,g wkql+, j Wm mrsm:j,g fnod fjka lr .; hq;= nj

² Wm mßm:hl fldgil msß ie,eiau yd /yeka weoSfï ie,eiau my; oelafjk

wdldrfha nj
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² .Dy úÿ,s mßm:hl my; Wm mßm: Ndú; jk nj

² 5A Wm mßm:h

² 15A Wm mßm:

² j,hdldr mßm:

² 5A Wm mßm:hla ieliSfï oS tys fhdok ish¨ u Wmdx. ,nd .kakd Wmßu

Odrdj 5A fkdblaujk fia úh hq;= nj

² fuys oS iEu úÿ,s mykla u 100W f,i yd iEu úÿ,s mxldjla u 150W f,i

i,ld .Kkh l< hq;= nj

² P = VI fhdod .Kkfhka P = 230x5 = 1150W ,efnk nj

² túg fhosh yels úÿ,s myka ixLHdj 11 la jk nj

² ;j ÿrg;a wdrlaIs; jk fia 5A Wm mßm:hlg úÿ,s myka 10 la muKla fhosh

hq;= nj I.E.T. fr.=,disj, olajd we;s nj

² 5A flfjks folla 5A Wm mßm:h i|yd fhosh yels nj

² úÿ,s mxld folla fhoSu úÿ,s myka ;=kla fhoSug iudk nj

² 5A Wmmßm:h i|yd 1/1.13 (1mm2) /yek fhosh hq;= nj

² 15A Wm mßm:h i|yd fhosh yelafla 15A flfjkshla muKla nj

² 15A Wm mßm:h i|yd fhdok /yek 7/0.67 (6mm2) nj

² my; oelafjk fr.=,disj,g wkql+, j,hdldr Wm mßm: ielish yels nj

² 13A flfjks 100m2 l m%foaYhla ;=< ´kEu ixLHdjla fhosh yels h'

² 7$0'67 (6mm2& /yeka fhosh hq;=hs'

² 32A isÕs;s mßm: ì|skhla fhosh hq;= h'

² fï i|yd fhosh yelafla 13A y;/ia isÿre iys; flfjks muKs'

² j,hdldr mßm:hl /yeka weoSfï ie,eiau my; oelafjk nj

² my; úfYaI wjia:d i|yd foux iaúÉÑ mßm: Ndú; jk nj

² msh.eg fm<l ueo we;s úÿ,s myk ia:dk foll isg wjYH úg oS

md,kh i|yd

² fldßfvdajl we;s úÿ,s mykla fldßfvdafõ fofl<jr isg md,kh

wjYH jQ úg
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² foux iaúÉÑ mßm:hl /yeka weoSfï ie,eiau my; oelafjk mßos nj

² úfYaI wjYH;d i|yd w;rueos iaúÉÑ fh¥ mßm: Ndú; jk nj

Wod( os.= fldßfvdajla" Wu.la jeks ia:dkhla yryd .uka lsÍfï oS miq

lrf.k hk tla tla úÿ,s myk ksjd oeóu yd bosßfha we;s myk

oe,aùu jeks wjia:d i|yd

² w;rueos iaúÉÑ fh¥ mßm:hl /yeka weoSfï ie,eiau my; oelafjk mßos nj

² ie,iqï we|Sfuka miq ie,iqu wkqj o< weia;fïka;=jla ielish hq;= nj

² /yeka m%udKh weia;fïka;= lsÍfï oS úÿ,s mykla yd iaúÉÑhla" flfjkshla"

úÿ,s mxld hdulh yd úÿ,s mxldj tla úÿ,s ia:dmk tallhla f,i i,ld

fujeks tall 4 la i|yd /yeka óg¾ 100 la f,i o< weia;fïka;=jla l< yels

nj

² wfkl=;a ish¨ u wod< Wmdx. yd iúl=re weia;fïka;=jg we;=<;a l< hq;= nj
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ksmqK;d uÜgu 7'5 ( m%Odk úÿ,s iemhqfuka ksfjilg úÿ,sh ,nd .ekSfï

l%shdj,sh wkq.ukh lrhs'

ld,h ( ld,Éfþo 03  hs'

bf.kqï M, (

² úÿ,s iemhqula b,a¨ï lsÍfï oS wkq.ukh l< hq;= l%shdj,sh úia;r  lrhs'

² úÿ,s iemhqula ,nd .;a miq mdßfNda.slhd úÿ,sh imhk wêldÍka úiska

mkjk ,o kS;s Í;s wkq.ukh l< hq;= nj ms<s.kshs'

² úÿ,s iemhqula i|yd fiajd /yekla weoSfï oS ,nd .; hq;= wjir m;a ,nd

.kakd wdldrh fidhd n,hs'

² fiajdjla ,nd .kakd úg Bg wod< f.ùï kshñ; mßos f.úh hq;= nj ms<s.kshs'

² rfÜ mj;sk kS;s Í;sj,g wkql+, j lghq;= lrhs'

bf.kqï b.ekaùï l%shdj,sh

msúiSu  (

² ksfjilg úÿ,s iemhqula ,nd .ekSug woyia lrkafka kï m<uqfjka u l<

hq;= ld¾hh úuikak'

² my; i|yka lreKq biau;= jk fia idlÉPdjla fufyhjkak'

² úÿ,s iemhqula b,a¨ï lsÍug fmr wka;¾cd;sl úÿ,s ;dlaIK

wKmk;aj,g wkql+, j /yeka weosh hq;= nj

² úÿ,s /yekla weoSu wjika lr wod< wdrlaIl Wml%u fhoSfuka miq úÿ,s

iemhqu b,a,Su l< hq;= nj

b.ekaùu i|yd fhdað; Wmfoia(

² my; i|yka ud;Dld w;=ßka ;u lKavdhug wod< ud;Dldj Tiafia

.fõIKd;aul wOHhkhl fhfokakg tla tla lKavdhu fhduq lrkak'

m%dfoaYSh úÿ,s äfmdafõ ks,OdÍka yuq ùug fhdod f.k we;s lafIa;% pdßldfõ

oS wod< f;dr;=re ,nd .kakg isiqka fhduq lrjkak'

² úÿ,s iemhqula b,a¨ï lsÍu i|yd b,a¨ï m;%hla bosßm;a lrk wdldrh

² úÿ,s iemhqula ,nd .ekSu i|yd úÿ,s fnod yeÍï moaO;sfha /yeka

ud¾.j,ska fiajd /yek weoSfï oS ,nd .; hq;= wjir m;%

² úÿ,s iemhqula ,nd .ekSfï oS yd ,nd .;a miq wkq.ukh l< hq;=

wdrlaIl ms<sfj;a yd kS;sÍ;s

² isiqkaf.a wkdjrK iuia; mka;shg iduQysl j yd ks¾udKd;aul j bosßm;a

lsÍug iQodkï lrjkak'

úIh lreKq meyeos,s lsÍug w;aje,la(

² mdßfNda.slfhla kj úÿ,s iemhqula i|yd b,a¨ï lsÍfï oS my; mshrj,a

wkq.ukh l< hq;= nj

² wka;¾cd;sl úÿ,s ;dlaIK wKmk;a ^I.E.T. Regulation& j,g wkql+, j

wod< mßY%fha úÿ,s /yeka weoSu
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² kj úÿ,s iemhqula b,ä ï lsÍu i|yd jQ b,ä ï m;%hla ,ndf.k iïmQ¾K

lr wod< .dia;=j f.jd ̂ fuu .dia;=j ld,Sk j fjkia úh yels h'& wod<

m%dfoaYSh úÿ,s äfmdajg Ndr oSu

² úÿ,s iemhqu ,nd.ekSfï oS wka whl=g wh;a bvula Wäka /yeka weoSug

isÿjkafka kï my; oelafjk mßos l%shd l< hq;= nj

² bvï ysñhd leu;s kï Tyqf.ka ,sÅ; wjirhla ,nd .ekSu

² tu ,smshg m%foaYfha .%du ks,OdÍ yd m%dfoaYSh f,alïf.a ks¾foaYh ,ndf.k

whÿï m;;a iu. bosßm;a l< hq;= h'

² bvï ysñhdf.a úfrdaO;d we;akï wod< bvï ysñhdf.a úia;r ,nd f.k

úÿ,s bxðfkare u.ska m%dfoaYSh f,alï fj; bosßm;a lr úfrdaO;d

mÍlaIKhlg le|jd wod< ks¾foaYh ,nd .; hq;=hs'

² óg wu;r j uyd ud¾. yd ÿïßh ud¾. yryd /yeka weoSfï oS wod< kS;s

wkq.ukh l< hq;=hs'

² úÿ,s iemhqula ,nd .;a mdßfNda.slhd my; kS;s ß;sj,g wkql+, j lghq;= l<

hq;= nj

² iemhqu ,nd .;a f.dvkeÕs,a, fyda ksfjfia isg fjk;a f.dvkeÕs,a,lg

úÿ,s /yeka weoSu fkdl< hq;= h'

² fjk;a whl=g yosis wjia:djl oS ;djld,sl j ;u ksfjfia úÿ,s

moaO;sfhka úÿ,s iemhqula ,nd fokafka kï úÿ,sh imhk wêldÍkaf.ka

ta i|yd ksis wjirh ,nd .ekSu

² ,ndf.k we;af;a .Dyia: úÿ,s iemhqula kï l¾udka; fyda jHdmdr

i|yd tu úÿ,s iemhqu i|yd Ndú; fkdlsÍu

² úÿ,s imhk wêldÍkag wh;a foam< jk fiajd /yek" fiajd ú,dhlh

yd lsf,dafjdÜ meh ógrfha kv;a;= w¨;ajeähd fyda kej; fhoSï wdosh

isÿ fkdlsÍu

² by; Wmxx.j, fodaIhla we;akï wod< úÿ,s äfmdajg okajd Tjqka u.ska

wod< w¨;ajeähd fyda kv;a;= bgq lr .; hq;=hs'

² .Dyia: mdßfNda.slhka i|yd ,nd fok úÿ,s iemhqfï Wmrsu Odrdj 30A

fkdblaujk fia úÿ,s WmlrK Ndú; l< hq;= h'

² fiajd /yekg ndOd we;s jk fia boslsÍï wdosh fkdl< hq;=hs'

² w;HjYH lreKlg fiajd /yek fjkia lsÍug isÿ jkafka kï m%dfoaYSh

úÿ,s äfmdajg okajd fiajd /yek fjkia lr .; hq;=hs'
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ksmqK;dj 8'0 ( bf,lafg%dksl Wmdx.j, l%shdldß;ajh wOHhkh i|yd

fhda.H l%shdldrlïj, ksr; fjhs'

ksmqK;d uÜgu 8'2 ( wjYH;dj wkqj pn ikaêh keUqre lrhs'

ld,h ( ld,Éfþo 05  hs'

bf.kqï M, (

² wdj¾;s;d j.=j wkqj w¾O ikakdhl uQ,øjH kï lrhs'

² n iy p ldKav w¾O ikakdhl w¾: olajhs'

² wjYH mßos pn ikaêh keUqre lrhs'

² ld¾hhkays oS WÑ; l%ufõo Ndú; lrhs'

²  wjYH foa imqrd .ksñka wkjYH foa m%;slafIam lrhs'

bf.kqï b.ekaùï l%shdj,sh

msúiSu  (

² iDcqldrl vfhdavhla mka;shg bosßm;a fldg tys w.% y÷kd .ekSug mka;sh

fhduq lrkak'

² vfhdavfha ̂ pn ikaêfha& ixfla;h yd w.% y÷kd .ekSug isiqka fhduq lrjkak'

² pn ikaêhla" fldaI 2la" úÿ,s mkaoï n,anhla yd iïnkaOl lïì ,nd oS pn

ikaêh fmr keUqre yd miq keUqre jk wdldrhg mßm:h f.dv kÕd ksÍlaIK

jd¾;d lrkak'

² my; i|yka lreKq u;= jk mßos idlÉPdjla fufyhjkak'

² pn ikaêhl lef;davh y÷kd .ekSug tys ndysr wdjrKfha Wml%uhka

fhdod we;s nj

² pn ikaêhla fmdÿfõ vfhdavh kñka y÷kajk nj

² vfhdavhl ixfla;h          nj

² pn ikaêhl wefkdavhg Ok ^+& úNjh;a

lef;davhg iDK ^-& úNjh;a ,nd ÿka úg

ikaêh fmr keUqre jk nj

² pn ikaêhl wefkdavhg iDK ^-& úNjh;a

yd lef;davhg Ok ^+& úNjh;a ,nd ÿka

úg Odrdj .uka fkdlrk w;r th miq

keUqrej f,i y÷kajk nj

b.ekaùu i|yd fhdað; Wmfoia(

² my; i|yka ud;Dld w;ßka lKavdhïj,g ,nd fok ud;Dldj flfrys

wjOdkh fhduq lrjkak'

² pn ikaêfha bosß keUqre wjia:dj

² pn ikaêfha miq keUqre wjia:dj

² imhd we;s úp,H cj iemhqu" 1kΩ m%;sfrdaOl ^1N4001&" vfhdav yd u,aáógr

Ndú; lr wod< ud;Dldj wkqj mßm:h ilia lrkak'

-

+

A       K
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² tys oS my; i|yka lreKq flfrys wjOdkh fhduq lrkak'

² fjda,Üógrh vfhdavhg iudka;r j iïnkaO lrkak'

² ñ,sweïmshr ógrh$$$$$ uhsfl%dweógrh mßm:hg fY%aKs.; j iïnkaO

lrkak'

² úp,H cj iemhqï fjda,aàh;dj ,nd oS fjda,aÜógr mdGdxl Y+kHfha isg

my; oS we;s Wmfoia wkqj jeä lrñka fjda,aàh;dj yd Odrdj uek

igyka lr .kak'

² bosß keUqre wjia:dj 0V, 0.1V, 0.2V . . . . . . .

² miq keUqre wjia:dj 0V, 1V, 2V . . . . . . .

² ,nd .;a mdGdxl weiqfrka X wlaIhg fjda,aàh;dj o Y wlaIhg Odrdj o

we;=<;a jk fia m%ia;drhla f.dv kÕkak'

² tu m%ia;drh weiqfrka t<ôh yels ks.uk i|yka lrkak'

lshùï f.dkqj weiqre lr .ksñka ffioaOdka;sl yd m%dfhda.sl ,dlaIKslhka

bosßm;a fldg úYaf,aIKhl fhfokak'

² wkdjrK iuia; mka;shg ks¾udKYS,S j yd iduQysl j bosßm;a lsÍug iQodkï

lrjkak'

úIh lreKq meyeos,s lsÍug w;aje,la(

² pn ikaêfha wefkdavhg Ok ^+& úNjhla yd lef;davhg ^-& úNjhla ,nd ÿka

úg ySkia;rh mgqùu ksid ikaêh yryd úoHq;a Odrdjla .,d hk nj

² is,slka pn ikaêhla i|yd 0'6V-0'7V w.hla .kakd w;r c¾fïkshï pn ikaê

i|yd tu w.h 0'2V-0'3V w.hla jk nj

² mßm:hlg pn ikaêhla fhdod .ekSfï oS tys wdrlaIs; j .e,sh yels Wmßu

Odrdj ̂ I
max

& flfrys wjOdkh fhduq fldg .e<fmk vfhdavhla f;dard .; hq;=

nj

² pn ikaêhl I
max 

w.h o;a; igyka weiqfrka fidhd .; yels nj

² foay,S fjda,aàh;dj blau jQ ú.i pn ikaêh yryd ie,lsh hq;= Odrdjla .,d

hk nj

² pn ikaêhl fmr keUqre wjia:dfõ V-I ,dlaIKslh my; wdldrhla .kakd

nj

² pn ikaêhl wefkdavhg iDK ̂ -& úNjhla yd lef;davhg ̂ +& úNjhla ,nd ÿka

úg ySkia;rh mq¿,a ùu ksid ikaêh ;=<ska ie,lsh hq;= Odrdjla .,d fkdhk

nj

m%dfhda.sl

pn ikaêhl ,dlaIKslh
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² tfy;a fuu wjia:dfõ iq¿;r jdyl ^p fldgfia we;s bf,lafg%dak yd pn

fldgfia we;s l=yr& ikakhkh ùfuka b;d l=vd Odrdjla .,d hk nj

² tu Odrdj ldkaÿ Odrdj f,i y÷kajk nj

² pn ikaêhla miq keUqrefõ oS ikaêh úkdY fkdù fhoúh yels Wmßu

fjda,aáh;dj miq l=¿ fjda,aàh;dj ^V
PIV

& hkqfjka y÷kajk nj

² m%;Hdj¾;k mßm:hlg pn ikaêhla fhdod .kakd úg V
PIV 

flfrys ie,ls,su;a

úh hq;= w;r o;a; igyka uÕska bis,sh yels Wmßu fjda,aàh;dj fidhd .;

yels nj

² pn ikaêhl miq keUqre ,dlaIKslhl idudkH wdldrh my; oelafjk nj

² pn ikaêhl fmr keUqre-miq keUqre ,dlaIKslh tlg oelaúh yels nj

V
B
- foay,S fjda,aàh;dj

V
PIV 

- miq l=¿ fjda,aàh;dj
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ksmqK;d uÜgu 8'3 ( iDcqlrK l%shdj uÕska ir, Odrd wjYH;d imqrd .kshs'

ld,h ( ld,Éfþo 05  hs'

bf.kqï M, (

² vfhdavhl .=Kdx. úia;r lrhs'

² tla osYdjlg muKla Odrdj .e,Sfï .=Kh Ndú; fldg m%;Hdj¾;k Odrd

iDcqlrKh i|yd vfhdav fhdod .; yels mßm: ks¾udKh lrhs'

² m%;Hdj¾;k Odrd iDcqlrKh yd ir, Odrd njg yerùu m%dfhda.sl j w;ayod

n,hs'

² ffoksl lghq;= i|yd WÑ; a.c./d.c. mßj¾;k l%ufõo f;dard .kshs'

² wdrlaIs; l%u yd iïu; msßú;r Ndú; lrhs'

b.ekaùï b.ekaùï l%shdj,sh

msúiSu  (

² my; oelafjk mßm:h wuqKd .kak'

S
1
 - ;ks ux iaúÉÑh

² mßm:h tl,ia fldg mka;shg bosßm;a lrkak'

² S
1
 iaúÉÑh újD; wjia:dfõ myfka oSma;sh yd S

1 
iaúÉÑh ixjD; ^jeiQ úg&

wjia:dfõ myfka oSma;sh ksÍlaIKh lsÍug isiqkag wjia:dj ,nd fokak'

² fjkig fya;= idlÉPd lrkak'

² my; i|yka lreKq u;= jk mßos idlÉPdjla fufyhjkak'

² S
1
 iaúph jeiQ úg iDcq j u fjda,aàh;dj ^Odrdj .,d hdu& u.ska myk

oe,ajqKq nj

² B h;=r jid S
1
 iaúÉÑh újD; l< úg vfhdavh yryd Odrdj .e,Su ksid

m%;Hdj¾;k fjda,aàh;dfjka tla w¾Ohla muKla mykg ,eîu ksid

myfka oSma;sh wvq jQ nj

b.ekaùu i|yd fhdað; Wmfoia(

² l%shdldrlu i|yd wjlr mßKdul" vfhdav" Ndr m%;sfrdaOl" u,aáógr

foda,fkalaI yd jHdmD;s mqjre ,nd oS we;'

² ta wkqj my; ud;Dld Tng ysñ ud;Dldj wkqj l%shdldrlu i|yd wod<

mßm:h wuqKd .kak'

² tla vfhdavhla iys; w¾O ;rx. iDcqldrl mßm:h

² vfhdav folla fh¥ ueo ijqk;a iys; wjlr mrsKdulh fh¥ mQ¾K ;rx.

iDcqldrl mßm:h
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6.0 V

² vfhdav y;rla iys; fia;= iDcqldrl fh¥ mQ¾K ;rx. iDcqldrl mßm:h

² tl,ia l< mßm:hg úÿ,sh iïnkaO lrkak'

² mßm:fha wjlr mßKdulfha oaú;Shsl oÕrfha fofl<jfrys a.c. fjda,aàhj;dj

iy d.c. fjda,aàh;dj u,aá ógrh u.ska uek igyka lr .kak'

² tfia u mßm:fha vfhdavhg$ vfhdavj,g miq j ^Ndrh fofl<jr& ,laIH

folla f.k tys d.c. fjda,aàh;dj uek igyka lr.kak'

² wk;=re j by; ia:dk i|yd u foda,fkalaIh Ndú; fldg ,efnk ix{d yev

ksÍlaIKh lr tu yev w|skak'

² ;u wkdjrK ks¾udKYS,S j yd iduQysl j mka;shg bosßm;a lsÍug iQodkï

jkak'

úIh lreKq meyeos,s lsÍug w;aje,la(

² tla osYdjlg muKla úÿ,sh .,d hdfï .=Kh Wmfhda.S lr .ksñka vfhdav

m%;Hdj¾;k Odrd iDcqlrKh i|yd fhdod .; yels nj

² tjeks vfhdav iDcqldrl vfhdav kï jk nj

² WÑ; wjlr mßKdulhla yd vfhdav Ndú; lr m%Odk úÿ,s iemhqfuka l%shd;aul

jk wvq fjda,aàh;d ir, Odrd cj iemhqula ks¾udKh lr .; yels nj

² m%Odk úÿ,shg iïnkaO lrk oÕrh wjlr mßKdulfha m%d:ñl oÕrh f,i;a"

m%;sodkh ,nd .kakd oÕrh oaú;Shsl oÕrh f,i;a y÷kajk nj

² wjlr mßKdulhl oaú;Shslhg tla vfhdavhla fhdod .ekSfuka w¾O ;rx.

iDcqldrl mßm:hla ;kd .; yels nj

² fuys oS m%Odk iemhqfuka tla w¾O ;rx.hla muKla m%;sodkh l< yels nj

m%odkh

m%;sodkh

² by; mßm:j, iDcqldrl vfhdavj, fofl,jr w;r fjda,aàh;dfõ ix{d

yev my; wdldrhg ,efnk nj

² ueo ijqk;a mßKdulhl ueo w.%h fmdÿ w.%h f,i fhdod .ksñka b;sß w.%

folg vfhdav folla iïnkaO lsÍfuka mQ¾K ;rx. iDcqldrl mßm:hla ;kd

.; yels nj

² fuys oS m%;sodk fjda,aàh;dj f,i i,lkq ,nkafka fmdÿ w.%h yd wfkla tla

w.%hla w;r mj;sk fjda,aàh;dj nj

Wod(  2 x 6 V
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² fuys oS m%;sodkfha oS ,efnk fjda,aàh;dfõ ;rx. yevh my; wdldr nj

m%odkh

m%;sodkh

² wjlr mßKdulhl oaú;Shslhg fia;= iDcqldrl ieleiaula fhdod .ekSfuka

o mQ¾K ;rx. iDcqldrl mßm:hla ilia lr .; yels nj

² fuys oS m%;sodkfha oS ,efnk fjda,aàh;dfõ ;rx. yevh my; wdldr nj

m%odkh

m%;sodkh

² by; ish¨ u wjia:dj, oS m%;sodkh jkafka /,s;s fjda,aàh;d nj

² ilid .;a idcqldrl mßm:j,g Odß;%lhla iïnkaO lsÍfuka /,s;s m%;sodk

fjda,aàh;dj iqug l< yels nj

² by; wdldrhg Odß;%lhla uÕska iqugkh l< úg m%;sodk ;rx. yev my;

wdldrhg ,efnk nj

w¾O ;rx. iDcqlrKhw¾O ;rx. iDcqlrKhw¾O ;rx. iDcqlrKhw¾O ;rx. iDcqlrKhw¾O ;rx. iDcqlrKh

Odß;%lh rys; Odß;%lh iys;

mQ¾K ;rx. iDcqlrKmQ¾K ;rx. iDcqlrKmQ¾K ;rx. iDcqlrKmQ¾K ;rx. iDcqlrKmQ¾K ;rx. iDcqlrKh

   Odß;%lh rys;     Odß;%lh iys;
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² iqugkh lsßu i|yd Odß;dj jeä w.hlska hq;a ^470µF" 1000µF"  2200µF&

Odß;%l iqÿiq nj

² tu Odß;%lfha fjda,aàh;dj iEu úg u m%;sodk fjda,aàh;djg jvd jeä úh

hq;= nj

² by; wdldrhg ;kd .;a iDcqldrl mßm: "cj iemhqï tall" ^Power Supply

Unit& f,i úúO ld¾hhka i|yd Ndú; l< yels nj

² iDcqlrKhg wu;r j bf,lafg%daksl WmlrKj,g ir, Odrd úÿ,sh iemhSfï

oS O%ej udre ùfuka WmlrKhg isÿ úh yels ydksh j<lajd .ekSu i|yd

wdrlaIl Wmdx.hla f,i o vfhdav Ndú; l< yels nj

Odrdj .,hs

Odrdj fkd.,hs

² ir, Odrd iemhqul oS O%eùh;dj udre jqj o iajhxl%sh j ksjeros O%eùh;dj

WmlrKhg ,nd oSfï wdrlaIl Wmdx.hla f,ig o vfhdav Ndú; l< yels nj

ie'hq' iDcqlrK mßm:j, idcqldrl vfhdavj,g miqj a.c. fjda,aàh;dj uekSu

i|yd u,aáógrh Ndú;h iqÿiq fkdfõ'
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ksmqK;dj 8'0 ( bf,lafg%daksl Wmdx.j, l%shdldß;ajh wOHhkh i|yd

fhda.H l%shdldrlïj, ksr; fjhs'

ksmqK;d uÜgu 8'4 ( fik¾ vfhdav yd wdf,dal úfudapl vfhdav tosfkod lghq;=

i|yd fhdod .kshs'

ld,h ( ld,Éfþo 05  hs'

bf.kqï M, (

² mßm:hlg wdf,dal úfudapk vfhdav (Light Emitting Diode) fhdod .; yels

wjia:d úia;r lrhs'

² fik¾ vfhdavfha ,dlaIKslhka úia;r lrhs'

² mßm: i|yd ia:dhS fjda,aàh;d ,nd .ekSï w;ayod n,hs'

² wk;=re wju lsÍu i|yd l%ufõo Ndú; lrhs'

² md,khlska hq;= j ld¾hhka bgq lrhs'

bf.kqï b.ekaùï l%shdj,sh

msúiSu  (

² fik¾ vfhdav iys; ia:dhSlrK mßm: mqjrejla$L.E.D. fhdod ilia l<

wdf,dal ieris,s mßm:hla mka;shg bosßm;a lrkak'

² fuu mrsm: i|yd fik¾ vfhdav yd L.E.D. fhoSug fya;= úuikak'

² fik¾ vfhdavfha w.% y÷kd .ekSug wjia:dj fokak'  fikrh mßm:hg

fhdojd tu mßm:hg úp,H cj iemhqula iïnkaO lrkak'  fikrfha

fofl<jrg fjda,aÜógrhla iú lr cj iemhqfï fjda,aàh;dj 0V, 1V, 2V ,..

f,i jeä lrñka fik¾ vfhdavh yryd fjda,aàh;dj uekSug i,iajkak'

² L.E.D. hla iqÿiq ̂ Wod( 5V iemhqula i|yd 220Ω& m%;sfrdaOlhla iuÕ fY%aKs.;

j iïnkaO fldg ix{d cklhg iú lrkak'

² cklfha ixLHd;h jeä lrñka ksÍlaIK jd¾;d lr .ekSug fhduq lrkak'

² ixLHd;h 10Hz f;la wvq fldg úia;drh jeä lsÍug Wmfoia fokak'  m%;sM,h

igyka lrjkak'

² my; lreKq u;= jk mßos idlÉPdjla fufyhjkak'

² fik¾ vfhdav fjda,aàh;d ia:dhSlrKh i|yd fhdod .kakd nj

² tu wjia:dfõ fik¾ vfhdavh miq keUqf¾ fhdod .kakd w;r th iuÕ

fY%aKs.; m%;sfrdaOlhla iïnkaO lrk nj

² fuu m%;sfrdaOlh Odrd iSudldÍ m%;sfrdaOlh f,i y÷kajk nj yd

tuÕska fik¾ vfhdavh wdrlaId lrk nj
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² n, mßm:hl keUqre fikrfha fofl<jr fjda,aàh;dj fik¾

fjda,aàh;dj fkdblaujk nj ^fjda,aàh;dj ia:dhS j mj;sk nj&

² L.E.D. o¾Yl f,i" wdf,dallrKh yd wdf,dal ieris,s i|yd fhdod

.kakd nj

² L.E.D. fj; m%;Hdj¾;k úNjhla ,nd ÿka úg tla w¾Ohl oS ^Ok

w¾Ofha oS& th oe,afjk w;r iDK w¾Ofha oS th fkdoe,afjk nj yd

fuh ixLHd;h wvq l< úg meyeos,s j oelsh yels nj

² ixLHd;h jeä l< úg L.E.D. wdf,dal ;Sj%;dj fjkia fjñka oe,afjk

nj

² L.E.D. ñ, wvq ùu" wvq fjda,aàh;djlska l%shd;aul ùu" wvq Odrdjla jeh

ùu" úúO j¾.j,ska ,nd .; yels ùu" wdhq ld,h jeä ùu fuka u úúO

j¾K iys; j wdf,dalh ksl=;a ùu jeks lreKq ksid nyq, j Ndú; jk

nj

b.ekaùu i|yd fhdað; Wmfoia(

² my; i|yka ud;Dld w;ßka tla tla lKavdhug ,efnk ud;Dldj flfrys

wjOdkh fhduq lrkak'

² 12V ir, Odrd úNjhlska 6'2V ia:dhS ir< fjda,aàh;djla ,nd .ekSu

² 24V m%;Hdj¾;k iemhqulska YS¾Idka;r w.h 2x6'2V ia:dhS m%;Hj¾;k

fjda,aáh;djla ,nd .ekSu

² ;u lKavdhug ,efnk ud;Dldjg .e,fmk mßm: igyk w|skak'

² ta i|yd wjYH øjH ,ehsia;=jla ilia fldg .=re Nj;df.ka wod< øjH$

Wmdx. ,nd .kak'

² tu mßm: wegjqu i|yd wjYH øjH ,nd f.k mßm:h f.dv kÕkak'

² mßm:fha fik¾ vfhdav fofl<jrg lef;dav lsrK foda,fkalaIh ^C.R.O.&

iïnkaO lr ;rx. yevh ksÍlaIKh lrkak'

² ;rx. yevh tfia ùug fya;= idlÉPd lrkak'

² my; i|yka wjYH;d imqrd .ekSug lKavdhug ,efnk ud;Dldj flfrys

wjOdkh fhduq lrkak'

² 13V negßhlska 6V" 200mA Odrdjla yeisrùug mßm:hla ie,iqï lrkak'

² tu mßm:fha fhdod .kakd Wmdx.j, msßú;r i|yka lrkak'

² O%eùh;d fjkia ùu ksÍlaIKh i|yd L.E.D. 2la Ndú; l< hq;= h'

O%eùh;dj ksjeros j iïnkaO l< úg fld< meye;s L.E.D. hla O%eùh;dj

jeros f,i iïnkaO l< úg r;= meye;s L.E.D. hla oe,aùu isÿ úh hq;= h'

² mßm:fha O%eùh;dj fjkia jQ úg isÿ jk ydks je<elaùug Wml%uhla

fhdackd lrkak'

² lKavdhï wkdjrK ks¾udKYS,S j yd iduQysl j iuia; mka;shg bosßm;a

lsÍug iQodkï jkak'
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úIh lreKq meyeos,s lsÍug w;aje,la(

² mßm:hla i|yd fik¾ vfhdavhla f;dard .ekSfï oS ia:dhS fjda,aàh;dj fik¾

fjda,aàh;dj f,i i,ld fik¾ vfhdavhla f;dard .; hq;= w;r u" fik¾

vfhdav Wmßu cj W;ai¾ckh ^P
max

& flfrys o wjOdkh fhduq l< hq;= nj

² fik¾ vfhdavhl miq keUqre ,dlaIKslhl idudkH wdldrh my; wdldrfhka

oelaúh yels nj

² fik¾ vfhdavhla iuÕ fY%aKs.; j m%;sfrdaOlhla iïnkaO l< hq;= w;r tys

w.h mßm:fha .,k Odrdjg yd W;ai¾ck cjhg Tfrd;a;= osh hq;= nj

² ia:dhS fjdaa,aàh;djla wjYH Ndrh fikrh fofl<jrg Bg iudka;r j iïnkaO

l< hq;= nj

² ir, Odrdjla imhd we;s wjia:djl fikrh fofl<jr ;rx. yevh my;

i|yka wdldrfhka osia jk nj

² m%;Hdj¾;k iemhqula by; mßm:h fj; ,nd ÿka úg ;rx. yevh my;

wdldrfhka ksrEmKh l< yels nj

² fik¾ vfhdav folla tlsfklg m%;Hdj¾; f,i fY%aKs.; j iïnkaO l<

úg m%;Hdj¾;k ;rx.h u ia:dhS j ,efnk nj
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² by< fjda,aàh;djlska ksh; y÷kd.;a únerla i|yd wvq fjda,aàh;djla ,nd

.ekSug wjYH jQ úg mßm:hg fY%aKs.; j m%;sfrdaOlhla iïnkaO l< hq;= nj

^m%;sfrdaë myk únerg .,d hk Odrdj wkqj fjkia fõ'&

² tu m%;sfrdaOlfha w.h ^msßú;r& mßm:fha .,k Odrdjg Tfrd;a;= osh hq;=

w;r u m%;sfrdaOfha fofl<jr isÿ jk cj W;ai¾ckhg o ̂ P& Tfrd;a;= osh hq;=

nj

V
S 
= 12V

V
L
= 6V  ksid

V
R
= V

S 
- V

L

    = 12-6 = 6V

I
R 

= 200mA

R =

R =    = 30Ω

P = VI

= V
R 
- V

I

= 6 x 200 x 10-3

= 1200 x 10-3

P = 1.2W

tneúka m%;sfrdaOlfha w.h 30Ω úh hq;= w;r cjh 1'2W g jvd jeä hq;= fõ'

² fuu mßm:h i|yd Ndú; m%;sfrdaOfha w.h f,i 30Ω  yd cjh 1'5W iqÿiq nj

² O%eùh;dj y÷kd .ekSu i|yd L.E.D. iïnkaO lsÍu my; wdldrfhla oelaúh

yels nj yd fY%aKs.; m%;sfrdaOfha w.h L.E.D. i|yd jQ Odrdj ^idudkHfhka

20mA f,i i,ld .Kkh fldg ,nd .; yels nj&

A w.%hg + úNjh ,nd ÿka úg ksjeros

O%eùh;dj iemfha kï

² fuu wdldrhg L.E.D. iïnkaO lsÍfuka O%eùh;dj ksjeros j ,efnk úg

fld< mdg;a L.E.D. h jeros O%eùh;djg fhduq jk úg r;=mdg;a L.E.D. h

oe,aùfuka o¾Ykh jk nj

² mßm:hg fY%aKs.; j iDcqldrl vfhdavhla fhdod .ekSfuka O%eùh;dj fjkia

ùfuka isÿ jk ydks wju l< yels nj

200mA
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² fik¾ vfhdav kQ;k bf,lafg%dksl lafIa;%fha n, iemhqï i|yd fhdod .kakd

iqúfYaI mßm:hla nj

² úNj ia:dhSldrl f,i fik¾ vfhdavh b;d jeo.;a nj

úNj
ieliSu

ia:dhSlrKhfmrkhiDcqlrKhac

dc

f
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ksmqK;d uÜgu 8'5 ( g%dkaisiagrh ld¾hh wkqj jvd;a iqÿiq úkHdihh keUqre

lrhs'

ld,h ( ld,Éfþo 05  hs'

bf.kqï M, (

² g%dkaisiagrhl keUqre úkHdi wkqj ,dlaIKsl .=K úia;r lr bosßm;a lrhs'

² ,dlaIKsl jl% wkqj g%dkaisiagrh j¾Ok ;;a;aj mj;sk nj úia;r lrhs'

² l%shdldÍ ,laIH yd ner f¾Ldjkaf.a wjYH;dj m%dfhda.sl j fhdod .kS'

² wjia:dj,g wkql+, j yev .efihs'

² ir, j¾Ol mßm:h m%dfhda.sl j f.dv kÕhs'

bf.kqï b.ekaùï l%shdj,sh

msúiSu  (

² 12 jir 9'1'2 ys oS idlÉPd l< bf.kqï M, fmr oekqu f,i Ndú; lsÍu

² ksñ NdKavhl mßm:hka mka;sfha .=re fïih u; ;nd" tys Wmdx. w;=ßka

g%dkaisiagrh y÷kd .ekSug isiqjd fhduq lsÍu

² g%dkaisiagr j¾. lSmhla oS tys wxlkh yd w.% kï lsÍug isiqjd fhduq lsßu'

² my; i|yka lreKq u;= jk mßos idlÉPdjla fufyhjkak'

² pnp g%dkaisiagr yd

npn g%dkaisiagr úúO yevfhka

;sìh yels nj

² ix.%dyl ̂ C&" úfudapl ̂ E&" mdou ̂ B& w.% mßm:hlg fhdod .ekSu ie,iqï

iy.; j l< hq;= nj

² fï i|yd fmdÿ úkHdi ̂ Common Configuration& iqÿiq mßos fhdod .efkk

nj

b.ekaùu i|yd fhdað; Wmfoia(

² g%dkaisiagr úkHdi ms<sn| j oS we;s úIh lreKq úuis,af,ka lshjkak'

² fmdÿ úfudapl" fmdÿ mdou yd fmdÿ ix.%dyl lKavdhï ;=klg ,nd fokak'

² úkHdij, oS m%odk yd m%;sodk ix{d yev" úNj m%udK" Odrd m%udK uekSug

fhdað; WmlrK iys; mßm: w|skak'

Wod( fmdÿ úfudapk úkHdi mßm:h

úÿ,s nqnq<

output
input

I
B I

C
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I
C

V
CE>

<

² úkHdi ;=fkysoS u f.dv kef.k m%odk yd m%;sodk úNj" Odrd" wkqmd;

iólrK f,i olajkak'

Wod( fmdÿ úfudapk úkHdifha oS" úNjh ie,l+ úg

m%;sodk úNjh V
0ut
" m%odk úNj V

in

V
Out  

=  V
CE  

" V
in  

=  V
BE

² m%;sodk Odrdjka" m%;sodk úNjhka i,ld ldáiSh wlaI moaO;shl o< m%ia;dr

CE, CB, CC úkHdi ;=k i|yd u w|skak'

Wod(

^fmdÿ úfudapk úkHdi i|yd&

² lKavdhï jYfhka my; l%shdldrlïj, ksr; jkak'

² Tn lKavdhug ,efnk Wmdx." u,aáógrh u.ska ksÍlaIKh lr ksjeros;dj

;yjqre lr .kak'

² imhd we;s boslsÍï mqjrej u;" mßm:h f.dv kÕkak'

mßm:h

² mßm:hg úNjh ,nd fokakg fmr úIh Ndr .=rejrhdg ieleiqu bosßm;a

lrkak'

² ksjeros j u,aáógrh Ndú; lr my; i|yka j.=j msrùug iQodkï jkak'

úp,H l<úp,H l<úp,H l<úp,H l<úp,H l<  ueksh hq;= w.h ueksh hq;= w.h ueksh hq;= w.h ueksh hq;= w.h ueksh hq;= w.h

hq;= w.h hq;= w.h hq;= w.h hq;= w.h hq;= w.h R
2

V
BE

I
B

I
C

V
B

V
B

V
B

V
B

V
B

10Ω

1.5k

5k

8k

18k

20k

25k

30k
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² j.=j Ndú; lr my; i|yka m%iA;dr w|sakak'

² m%;sodk Odrd iy m%odk Odrd w;r wkqmd;h .Kkh lrkak'

² Tn /ia lr.;a lreKq iuia; mka;shg bosßmla lsÍu ks¾udKYS,S j lrkak'

úIh lreKq meyeos,s lsÍug w;aje,la(

² fmdÿ úfudapk úkHdifha oS úfudaplh fmdÿ w.%h fyj;a N+.; wjia:dfõ

mj;sk nj

fuúg m%odkh yd m%;sodkh ms<sfj,ska mdou yd ix.%dylh jk nj

² fmdÿ mdou yd fmdÿ ix.%dyl úkHdij,oS o" m%odk m%;sodk ie,lSu isÿjk nj

² fmdÿ úfudapk ^CE& úkHdifha oS"

úNj ,dNh =  o

Odrd ,dNh = nj o w¾: olajk nj

² tmßosu fmdÿ mdou ^CB& úkHdifha oS"

 o

 nj

yd fmdÿ ix.%dyl ^CC& úkHdifha oS

 o

  o nj

² npn fukau pnp g%dkaisiagr i|yd o úkHdi fhdod .efkk nj

² ´kE u úkHdi l%uhl m%odkfha tla w.%hla f,i mdou fhdod .efka'

² f´kE u úkHdi l%uhl m%;sodkfha tla w.%hla f,i ix.%dylh fhdod .efka'
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² fuys oS úNj iemhqfï osYdk;s .ekaùu m%;súreoaO jk nj

Wod(

² m%;sodk ,dlaIKsl pl%h we| oelaúh yels nj

² m%;sodk ,dlaIKslfha wlaI fol w;r Wmßu ,laIH i|yd Y%s;fha ner f¾Ldjl

oelaúh yels nj

² m%;sodk jl%h wkqj g%dkaisiagrhl l,dm ;=kla f.dv kef.k nj

² ner f¾Ldj wkqj lmd yereï úNjh" ix;Dma; úNjh" l%shdldÍ úNjh yd Bg

idfmalaI Odrdjka o ,efnk nj

² ixl%uK ,dlaIKslh m%ia;drh u.ska ,efnk nj

²  OA  ^lmd yeÍfï l,dmh&

²  AB iDcqf¾Ldj nj ̂j¾Ol l,dmh&

²  BC - wkql%ukh nj ^ika;Dma;

l,dmh
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=250Ω

I
B

² g%dkaisiagrhl l%shdldß;ajh i|yd mßm: ks¾udKfha oS by; ixl%uK .=K

i,ld Q - l%shdldÍ ,laIH f.dv kÕk nj

² g%dkaisiagrhl mrdñ;sl .=K m%Odk ixrplhkaf.a wkqmd;hkaf.ka ,efnk

nj

Wod(

m%;sodk úNjh
úNj m%;s,dNh    =    A

V
   =

m%odk úNjh

m%;sodk Odrdj
Odrd m%;s,dNh    =    A

i
   =

m%odk Odrdj

fmdÿ úfudapk úkHdifha oS" V
CE 

ksh; úg

   nj

² l=vd u CI  Odrdj ^ & o" l=vdu 

BI

 Odrdj ^ & o i,lk ,o úg  ^îgd&

idOlh f,i w¾: oelafõ'

²  fmdÿ úfudapl úkHdifha oS Odrd m%;s,dNh fyhska Odrd mrdñ;sh fõ'

tmßos u "  ms<sfj,ska  f,i idOl f.dv k.ñka mrdñ;s w¾:

oelafjk nj

² úIh lreKq .Ks;uh fmryqrej i|yd my; i|yka .eg¨ úuiqug ,la lrkak'

1' g%ekaisiagrfhys uQ,sl I
E 

= I
B 

+ I
C
 iQ;%h  fõ'  fï wkqj I

C
= 50mA  jk

wjia:dfõ  w.h 200 la jk úg" I
E 
 Odrdj .Kkh lrkak'

2'

V
CC 

=  10V, V
e
= 2V, R

1
= 2.7k, R

2
 = 1k,

h
fe
 = 150, -NPN   g%dkaisiagrfha o;a;

imhd we;s úg

R
e
, R

2
, V

O
, V

C
, V

CE
  hk w.hka

.Kkh lrkak'
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²

m%ia;dr lvodishl by; rEmh mßudKhlg msgm;a lr ish¨ o;a; iïmQ¾K

lrkak'  tu m%ia;drh mka;shg bosßm;a lr I
B
 = 20µA f¾Ldj ksudk ,laIH

f,i i,ld YS¾Idldr mdoh 40µA la jk Odrd ;rx.h iy I
B
 = 40µA yd I

B
 =

0 w;r úp,H jk úg V
CE
 wlaIfha yd I

C  
wlaIfha fjkiaùu u.ska m%;sodk Odrd

;rx.h iy fjda,aàh;d ;rx.h yevh fyda úh yels nj

² my; i|yka lreKq u; idlÉPdj fufyhjkak'

² g%dkaisiagrhl keUqreï ld¾hh 3 wdldrhlg isÿ jk nj

1' úNj úfnÿï keUqrej ^Voltage Divide Bias&

`fuys keUqreï úNjh V
BE

  nj

2' iaÒr keUqrej ̂ Fixed Bias&

V
BE
  ksh; úNj w.h f,i

R
B  
u.ska fuh i;H flf¾'

V
BE 

= V
CC 

- VR
B 
  nj

3' iajhx keUqrej ^Self Bias&

ner Odrdfjka hï Nd.hla yryd

I
B
 f,i ,efnk nj

fï wkqj

V
BE 

 m%odk ix{dfõ úNjh"

m%;sodkh jQúg ,efnk úNj
ix{dfõ w.hka iu. iajhx

úp,H jk nj

ixl%uK ,dlaIKsl jl%fha lmd yeÍfï l,dmfha iy ix;Dma;

l,dmh w;r g%dkaisiagrh l%shd;aul lsÍfuka iaúphla f,i Ndú;

l< yels nj

250



100.=re ud¾f.damfoaY ix.%yh

 úÿ,sh bf,lafg%dksl yd f;dr;=re ;dlaIKfõoh                        13 jk fY%AKsh

² mejreula f,i my; i|yka mßm:h f.dv ke.Sug Tn lKavdhu iQodkï

jkak'

² Wmdx. fjf<| fmdf<ka ñ, oS .ekSfï oS o;a; jd¾;d /ia lrkak'

² fjfrdA mqjrejl ̂ 2" x 2" m%udKfha& ks¾udKd;aul ie,iqu f.dv kÕkak'

² ish¨ u Wmdx. u,aáógrh u.ska mÍlaId lrkak'

² kshñ; iïu; j¾K fhdod /yeka wE÷ï lrkak'

^Wod( + úNjh" r;= yd - úNjh l¿&

² wdf,dalh wkqj h;=re ls%hdj isÿjk g%dkaisiagr mßm:h

C828 fyda iudk g%dkaisiagrh

² mka;shg ks¾udKh bosßm;a lr m%dfhda.sl j fhdod .; yels wjia:d úia;r

lrkak'

² R
V
 yd LDR wdf,dalh úp,H jk úg g%dkaisiagrfha h;=re l%shdj isÿ jk nj

idlÉPd lrkak'

² vd,sxgka hq., Ndú; lr g%dkaisiagr iaúÖlrK l%shdj,sh ixj¾Okh

l< yels nj'  tu.ska ms,shjkhka l%shd;aul lsÍu jvd w¾:j;a l< yels

nj



101.=re ud¾f.damfoaY ix.%yh

 úÿ,sh bf,lafg%dksl yd f;dr;=re ;dlaIKfõoh                        13 jk fY%AKsh

ksmqK;d uÜgu 8'6 ( g%dkaisiagr fh¥ j¾Olj, l%shdldß;ajh M,odhS f,i fhdod

.kS'

ld,h ( ld,Éfþo 05  hs'

bf.kqï M, (

² g%dkaisiagrhl" j¾Ok l%shdfõ uQ,O¾uh y÷kd .kshs'

² mßm: igyk lshjd" g%dkaisiagr j¾Ok mßm: j¾. kï lrhs'

² iïu; yd msßú;r wkqj keUqre l%uhg wjYH o;a;" Wmdx. kï lr olajhs'

² Wmdx. wdrlaIdj ms<sn| wjOdkh fhduq lrhs'

² mßm: lshùfuka fodaI wkdjrKh lr .kshs'

bf.kqï b.ekaùï l%shdj,sh

msúiSu  (

² 8'5 bf.kqï M, fmr oekqu f,i Ndú; lr wdo¾Ykhla bosßm;a lsÍu

² f,d;/hs fjf<kaol=f.a Yío úldYk hka;%fha oS isÿ jk l%shdfõ hdka;%Kh

isiqkaf.ka úuid yqkq mqjrej u; igyka lsÍu'

² my; lreKq biau;= jk fia idlÉPdjla fufyhjkak'

² j¾Okh woshr lSmhlska isÿ jk nj

Yío úldYkh

y~

laIqø j¾Okh      fmr j¾Okh n, j¾Okh

MIC Amp         Pre Amp Power Amp

² ta ta wêhr i|yd" j¾Ol keUqreï l%u Wmfhda.S lr .kakd nj

b.ekaùu i|yd fhdað; Wmfoia(

² Tng$Tn lKavdhug ,efnk Wmdx. yd WmlrK my; ,ehsia;=j mßos /ia lr

.kak'

² ,ehsia;=j

² g%dkaisiagr - 2N 3904 - tlhs - 01

2N 3906 - tlhs - 01

² m%;sfrdaO  - 180kΩ  - 01

100kΩ  - 01

 56kΩ  - 02

² Odß;%l - 10µF - 02

² ieliqï mqjrej - 01

² n, iemhqu 9V - 01

² ix{d cklh - 01

² foda,fkalaIh - 01

² tu Wmdx. yd WmlrK ksjeros j l%shd lrk nj ;yjqre lr .kak'

21 3



102.=re ud¾f.damfoaY ix.%yh

 úÿ,sh bf,lafg%dksl yd f;dr;=re ;dlaIKfõoh                        13 jk fY%AKsh

² my; i|yka mßm:h jHdmD;s mqjrej ^Project Board& u; f.dv kÕkak'

² ix{d cklh u.ska 10V
pp
" 1kHz ihska ;rx. yevh A g ,nd fokak'

² B u;ska tys m%;sodk ix{dj ksÍlaIKh lrkak'  foda,fkalaIfha ;rx. yevh

,nd .kak'

² by; mßm:h i|yd pnp g%dkaisiagrh fhdod .ekSug kï ms<smeosh hq;= iïu;

yd kHdh .=rejrhdf.ka úuikak'

² ;rx. yev yd úNj m%udKhka" Odrd m%udKhka mdGdxl .; lr mka;shg

bosßm;a lrkak'

² Tn f.dvke.+ mßm:h oshqKq lr .ekSug fhdackd lrk fjkialï wdo¾Ykh

lr fmkajkak'

úIh lreKq meyeos,s lsÍug w;aje,la(

² fndfyda ir, j¾Olj, úNj úfnÿï keUqreï l%uh Ndú; fõ'

² iaÒr keUqrej" j¾Olj, ia:djr;dj i|yd iDcqj u n,mdk nj

² g%dkaisiagrhl o;a; igyka j.= mßYS,kh lrkak'  tkhska my; j.=j ^o<&

ms<sfh< l< yels nj h'

ñkqu g%dkaisiagrh

wxlh 2N3904 2N3906 C828 D400

j¾.h NPN PNP

V
CC

+40 -40V

h
fe

100-300 100-300

I
C

+200mA -200mA

² ´kEu g%dkaisiagrhla l%shdldÍ ;;a;ajhg m;a lr .ekSug V
BE
 úNjh ilid

.ekSu wksjd¾h fõ'

² ir, j¾Ol yd n,j¾Ol ms<sn| úia;r we;=<;a fmd;a wOHhkh lrjkak'



103.=re ud¾f.damfoaY ix.%yh

 úÿ,sh bf,lafg%dksl yd f;dr;=re ;dlaIKfõoh                        13 jk fY%AKsh

ksmqK;d uÜgu 8'7 ( fjk;a w¾O ikakdhl Wml%u" l%shdj" mßm: md,kh i|yd

fhdod .kS'

ld,h ( ld,Éfþo 05  hs'

bf.kqï M, (

² lafIa;% wdprK g%dkaisiagrh fjka lr y÷kd .kS'

1'  ixfla; wkqj

2'  ñkqï wkqj

3'  wxlk wkqj

² FET, MOFET we;s mßm: lshjd oS we;s m%ñ;s wkqj" mßm:h f.dv kÕhs'

² is,slka md,l idcqldrlh ̂ SCR& g%hela Wmdx.h ̂ Triac&" vhela Wmdx.h ̂ Diac&

hk fïjdfha ixfla; yd uQ,O¾u úia;r lrhs'

² m%dfhda.sl j by; Wmdx. fhdod .efkk wjia:d kï lrhs'

² ixLHd; wkqj we;s w.% m%dfhda.sl j y÷kd .kS'

bf.kqï b.ekaùï l%shdj,sh

msúiSu  (

² BJT, FET, MOSFET, SCR, TRIAC Wmdx. mka;shg úoyd olajd isiqkg fyd|ska

ksÍlaIKh lsÍug i,iajkak'

² tys kï l< yels" fjka lr y÷kd .; yels Wmdx." yqkq mqjrefõ -

ixfla;h u.ska we| w.% kï lsÍu

² úYd, lr w|sk ,o Wmdx.j, ixfla; mka;shg m%o¾Ykh jk mßos

o¾Yk mqjreu u; /|ùu

² idlÉPdj fufyhùug my; lreKq flf¾ wjOdkh fhduq lrkak'

² g%dkaisiagrh w.% 3 lska iukaú; nj

² BJT, UJT, FET, MOSFET, SCR, TRIAC hk fïjdfha w.% ;=k i|yd fmdÿ

wkkH;djka we;s nj

² Wmdx.j, ,dlaIKslhka tys l%shd l,dmh fmkajk nj

² SCR, TRIAC úNj" Odrd md,k .=Khlska hq;= nj

b.ekaùu i|yd fhdað; Wmfoia(

² Tn lKavdhug ,efnk Wmdx. w;=ßka FET, BJT, SCR, TRIAC Wmdx. fjka lr

.kak'

² Wmdx. ixfla; wkqj w.% y÷kd .kak'  ^igyka lr .kak'&  Wod(



104.=re ud¾f.damfoaY ix.%yh

 úÿ,sh bf,lafg%dksl yd f;dr;=re ;dlaIKfõoh                        13 jk fY%AKsh

² oS we;s mßm:hg wod< ish¨ Wmdx. ,nd .kak'

² jHdmD;s mqjrej u; mßm:h f.dv kÕkak'

* FET g%dkaisiagrh 2N 3819

fyda iudk w.hls'

² A w.%hg 10V
PP
" 1Hz ihska ix{djka imhd w.%fhka ksÍlaIKh lrkak'  ;rx.

yevh w|skak'

² w.% yryd N+.;hg idfmalaI úNjhka ñkqï .kak'

² ,nd .;a o;a; yd Wmmßm:h mka;shg bosßm;a lr idlÉPdj i|yd fhduq

jkak'

fuys oS

² BJT g%dkaisiagrhl fuka u FET g%dkaisiagrfhka o úkHdi .; l< yels

nj

² fï wkqj by; mßm:h fmdÿ m%Nj úkHdifha we;s nj

m%dfhda.sl jHdmD;sh i|yd Wmfoia(

² Tng$Tn lKavdhug ,efnk mßm:h wkqj iïu; wdrlaIs; ;;a;aj hgf;a

ks¾udKd;aul NdKavhla ks¾udKh lrkak'

² WmlrK yd Wmdx. ksis mßos mßyKh lrkak'

² mßm:fha A  yd B wdrlaIs; Wml%u Ndú;fhka ia:dmkh lrkak' ̂ .=rejrhdf.a

Wmfoia ,nd .; hq;=hs'&

²     u.ska wdrlaIs; wjOdkh y÷kajk nj ksÍlaIKh lrkak'



105.=re ud¾f.damfoaY ix.%yh

 úÿ,sh bf,lafg%dksl yd f;dr;=re ;dlaIKfõoh                        13 jk fY%AKsh

úIh lreKq meyeos,s lsÍug w;aje,la(

² lafIa;% wdprK g%dkaisiagrhl ikaê ,dlaIKslh u.ska wdprK l%shdj,sh

úia;r jk nj nj

² P-N ikaêfha lafIa;%h i,ld f.dvkefÕk g%dkaisiagrh lafIa;% ikaê wdprK

g%dkaisiagrh fõ'

Junction Field Effect Transister (JFET)

wê ixLHd; Wmdx. f,i" m%dfhda.sl j Ndú; jk nj

² ikaê i|yd f,day Tlaihsv Ndú;fhka MOSFET f.dv kefÕk nj

² ixfla;h wkqj yevh fjkia jqj o" w.% yd uQ,sl .=K

JFET yd MOSFET j, iudk jk nj

² FET, MOSFET Wmdx. iaurK Wmdx. f,i ̂ Memory Compount& fhdod .efkk

nj

² fodrgq mßm: i|yd fhdod .efkk" ̂ IC& ix.Dys; mßm: MOSEFT Ndú;fhka

f.dv kefÕk ̂ CMOS-IC&  nj;a" mß.Kl mßm: i|yd fhdod .efkk nj;a"

² is,slka md,l vfhdav (SCR, TRIAC, DIAC) úNj yd Odrd md,l Wmdx. nj

² my; i|yka mßm:h wkqj úNj yd Odrd md,k mßm: Ndú;fha fhfok nj

²  fudagr md,l ²  wdf,dal md,l ²  cj md,l

² L
A 
l%shdldÍ jkqfha" G iamkaOh wkqj" m%;sj¾;S úNjfha tla w¾Ohl l%shdldÍ

úNj" Odrd ixrplj,ska muKla nj

² L
B  
l%shdldÍ jkqfha" G ys iamkaoh wkqj m%;sj¾;S úNjfha w¾O foflys u

l%shdldÍ úNj" Odrd ixrplj,ska muKla nj

 Q                            N - channel     P - channel



106.=re ud¾f.damfoaY ix.%yh

 úÿ,sh bf,lafg%dksl yd f;dr;=re ;dlaIKfõoh                        13 jk fY%AKsh

ksmqK;dj 9'0 ( m%fhdackj;a ld¾hhla i|yd lksl j¾Ol fhdod .kshs'

ksmqK;d uÜgu 9'1 ( lksl j¾Olj, .=Kdx. úuid n,hs'

ld,h ( ld,Éfþo 05  hs'

bf.kqï M, (

² lksl j¾Olj, .=K yd ,laIK m%ldY lrhs'

² úúO ld¾hhka i|yd lksl j¾Ol fhdod .; yels nj ms<s.kshs'

² úúO ix.Dys; mßm: w;=ßka lksl j¾Ol y÷kd .kshs'

² tosfkod yuqjk WmlrK ms<sn| f;dr;=re o;a; j.= Ndú;fhka myiqfjka

fhdod .kshs'

² iEu úg u jvd Wiia .=Kdx. iys; oE f;dard .kshs'

bf.kqï b.ekaùï l%shdj,sh

msúiSu  (

² 741" NPC 1213" LB 1403" STK 4191" LM 324" AA081 jeks wxl iys; úúO j¾.fha

ix.Dys; mßm: m%udKj;a ;rï ixLHdjla isiqkag ksÍlaIKh lsÍug bv ,nd

fokak'

² by; tajd w;=ßka tla ix.Dys; mßm:hl wxlh yd wkq wxlkh meyeos,s j

oelafjk rEm igykla m%o¾Ykh lrkak'

² ix.Dys; mßm:hl wNHka;r mßm:h oelafjk igykla o m%o¾Ykh lrkak'

² my; i|yka lreKq u;= jk mßos idlÉPdjla fufyhjkak'

² g%dkaisiag¾" vfhdav" m%;sfrdaOl jeks Wmdx. úYd, ixLHdjla b;d iQlaIau

f,i l=vd bv m%udKhl mßm: .; lsÍfuka ;ks tall mßm: ks¾udKh

lr we;s nj

² tajd ix.Dys; mßm: (Intergrated Circuits - I.C.)kñka y÷kajk nj

² úúO ld¾hj,g .e<fmk f,i úúO ix.Dys; mßm: ks¾udKh lr we;s

nj

    Wod( Yío j¾Ol i|yd

fmr j¾Ol i|yd

² ix.Dys; mßm: i|yd wxlhla fhdod we;s w;r tu wxlh wkqj tys

l%shdldß;ajh tlsfklska fjkia jk nj

² ix.Dys; mßm:hl m<uq w.%h y÷kd .ekSu i|yd úfYaI i,l=Kla

fhdod we;s nj

² m<uq w.%fha isg jdudj¾; j b;sß w.% wxlkh lr .; yels nj

Wod(



107.=re ud¾f.damfoaY ix.%yh

 úÿ,sh bf,lafg%dksl yd f;dr;=re ;dlaIKfõoh                        13 jk fY%AKsh

² ix.Dys; mßm:hl w.% my; wdldrj,ska mej;sh yels nj

    SIP     DIP  Microchip

b.ekaùu i|yd fhdað; Wmfoia(

² my; i|yka ud;Dld w;ßka Tn lKavdhug ,efnk l%shdldrlu flfrys

wjOdkh fhduq lrkak'

² 741 ix.Dys; mßm:h fhdod iam¾Y ixfõoS mßm:h f.dv keÕSu'

² 741 ix.Dys; mßm:h fhdod fudag¾ fõ. md,k mßm:h f.dv keÕSu

² 741 ix.Dys; mßm:h fhdo ir, Y%jH j¾Olh f.dv keÕSu'

² Tn f.dv kexjQ mßm:fha l%shdldß;ajh .ek l=ula lsj yels o@

² mßm:fha l%shdldß;ajh yd 741 ix.Dys; mßm:fha ,laIK w;r l=uk

iïnkaO;djla ;sìh yels o@

² ta wkqj ix.Dys; mßm:hla fhdod .; yels wjia:d i|yka lrkak'

² Tfí wkdjrK ks¾udKYS,S j yd iduQysl j iuia; mka;shg bosßm;a lsÍug

iQodkï jkak'

úIh lreKq meyeos,s lsÍug w;aje,la(

² 741 ix.Dys; mßm:h lksl j¾Ol ̂ldrld;aul j¾Ol - Operational Amplifires&

f,i y÷kajk nj

² 741 w.% 8 la iys; DIP j¾.fha tlla nj

² lksl j¾Ol úúO ld¾hhka i|yd fhdod .; yels nj

² uq,a hq.fha mß.Klj, .Ks; l¾u i|yd m%;siu mßm: fhdod f.k we;s w;r

tu mßm:fha fuu wdldrfha neúka fuu j¾.fha mßm: lksl j¾Ol y÷kajk

nj

² lksl j¾Olhl wju jYfhka w.% 5 la we;s nj

² +V
CC 

úNj iemhqu

² -V
CC 

úNj iemhqu

² wmj¾;k m%odkh -

² wmj¾;k fkdjk m%odkh +

² m%;sodkh

² lksl j¾Olhla my; oelafjk ixfla;fhka oelaúh yels nj

² wmj¾;l fkdjk m%odkhg + ix{djla ,nd ÿka úg m%;sodkh o + ix{djla

,nd fok nj

² wmj¾;k w.%hg (+) ix{djla ,nd ÿka úg m%;sodkh ^-& ix{djlA f,i

wmj¾;kh j ,efnk nj



108.=re ud¾f.damfoaY ix.%yh

 úÿ,sh bf,lafg%dksl yd f;dr;=re ;dlaIKfõoh                        13 jk fY%AKsh

² lksl j¾Olhl my; i|yka .=Kdx. we;s nj

² m%odkfha iïndOkh b;d by< nj

² m%;sodkfha iïndOkh b;d my< nj

² fjda,àh;d ,dNh b;d by< nj

² m%;sodkh" m%odkhg f¾Çh j úp,kh jk nj

² ixLHd; mrdih b;d by< nj

² lksl j¾Ol my; wdldrj,g fhdod .; yels nj

² iaùÉÑhla f,i

² b;d l=vd ix{d j¾Olhla f,i

² wmj¾;l fkdjk j¾Olhla f,i

² wmj¾;l j¾Olhla f,i

² fjda,aàh;d ixikaolhla f,i

² fjda,aàh;d tl;=jla f,i

² tl ix.Dys; mßm:hla ;=< ldrl j¾Ol lSmhla jqj o wvx.= úh yels nj

² fuu lksl j¾Ol tlsfklska iajdëk j l%shd;aul l< yels w;r cj iemhqu

fmdÿ nj



109.=re ud¾f.damfoaY ix.%yh

 úÿ,sh bf,lafg%dksl yd f;dr;=re ;dlaIKfõoh                        13 jk fY%AKsh

ksmqK;d uÜg 9'2 ( lksl j¾Ol M,odhS f,i mrsm:j, fhdod .efkhs'

ld,h ( ld,Éfþo 06  hs'

bf.kqï M, (

² bf,lafg%dksl mßm:j, lksl j¾Ol Ndú; jk wjia:d kï lrhs'

² j¾Olhla .ekSfï oS g%dkaisiag¾ j¾Olj,g jvd lksl j¾Ol jvd;a iqÿiq nj

ms<s.kshs'

² úúO wjYH;d i|yd lksl j¾Ol Ndú; fldg j¾Ol mßm: ilia lrhs'

² hï ld¾hhl iM,;dj oshqKq lsÍug jvd;a iqÿiq u l%u wkq.ukh lrhs'

² iodpdr .=K iïmkak ùfï oS wys;lr mqreÿ wju lr ys;lr mqreÿ j¾Okh lr

.kshs'

bf.kqï b.ekaùï l%shdj,sh

msúiSu  (

² my; mrsm:h tl,ia lr isiqkag m%o¾Ykh lrkak'

V
IN 

 = m%odkh V
OUT 

 = m%;sodkh

A  = wmj¾;l m%odkh B  = wmj¾;l fkdjk m%odkh

C  = fmdÿ w.h

R
IN

 = 100KΩ R
f
 = 1MΩ

² tl,ia lrk ,o mßm:fha A w.%hg m<uqj + ir, Odrd fjda,aàh;djla o

fojkqj - ir, Odrd fjda,aàh;djla o ,nd oSug isiqkag bv ,nd fokak'  ̂ fuys

oS 0'2V ,nd oSu m%udKj;a fõ'&

² by; wjia:dj, oS V
IN
 fjda,aàh;dj yd tys O%eùh;dj;a" V

OUT  
fjda,aàh;dj yd

tys O%eùh;d;a ixLHdxl u,aáógrhlska uekSug wjia:dj ,nd fokak'

² tu w.hka yd O%eùh;d igyka lr .ekSug wjia:dj ,nd fokak'

² wmj¾;l m%odkhg ^A& ix{d cklhla u.ska m%;Hdj¾;k fjda,aàh;djhla

,nd fokak'

² foda,fkalaIh Ndú; lr by; wjia:dj i|yd m%odkfha yd m%;sodkfha ix{d

ksÍlaIKh lsÍug wjia:dj ,nd fokak'

² m%odkh yd m%;sodkh w;r we;s fjkialï ixikaokh lsÍug isiqkag Wmfoia

fokak'

² isiqkaf.a ksÍlaIK ;=<ska wkdjrKh jQ lreKq mokï lr .ksñka my; lreKq

u;= jk fia idlÉPdjla wdrïN lrkak'

² l¾ul j¾Ohl wmj¾;l m%odkhg ir, + Odrd fjda,aàh;djla m%odkh

l< úg m%;sodkh f,i ir, Odrd - fjda,aàh;djla ,efnk nj



110.=re ud¾f.damfoaY ix.%yh

 úÿ,sh bf,lafg%dksl yd f;dr;=re ;dlaIKfõoh                        13 jk fY%AKsh

² m%;Hdj¾;k fjda,aàh;djla ^ix{djla& m%odkh l< úg tu ix{dj

wmj¾;kh ù m%;sodkh jk nj

² tys oS j¾Okhla muKla isÿ jk nj

^fuys oS fhdod.;a mßm:fha  neúka 10 .=Khl j¾Okh

jQ m%;sodkhla ,efí'&

² ldrld;aul j¾Olhl m%;sfmdaIK m%;sfrdaOh ̂ & yd m%odk m%;sfrdaOh

^ & w;r wkqmd;hg iudk .=Khlska j¾Okh jQ m%;sodkhla ,efnk

nj

² lksl j¾Olhl wmj¾;l fkdjk w.%hg ir, Odrdjla fyda m%;Hdj¾;k

ix{djla ,nd ÿka úg O%eùh;dj udreùula fyda wmj¾;kh ùula fyda

isÿ fkdjk nj

b.ekaùu i|yd fhdað; Wmfoia(

² Tn lKavdhug ,efnk my; oelafjk ud;Dld .ek Tfí wjOdkh fhduq

lrkak'

² fjda,aàh;d tl;= lsÍfï mßm:hla 741 lksl j¾Olh Ndú;fhka f.dv

keÕSu

² fjda,aàh;d ixikaol mßm:hla 741 lksl j¾Olh Ndú;fhka f.dv

keÕSu

² Tn lKavdhug wod< mßm:h f.dv kexùu i|yd wjYH úia;r f;dr;=re

f.dkqfjka ,nd .kak

² mßm:h f.dv kexùug wjYH WmlrK yd Wmdx. .=re;=udf.ka ,nd .kak'

² kshñ; mßm:h f.dv kexùfuka wk;=re j l%shd lrjd ksÍlaIKh lrkak'

² fjda,aàh;d tl;= lsÍfï mßm:fha úp,H m%;sfrdaOl ^mßud md,l& úp,kh

lsÍfuka ,efnk m%;sM, ^iamSlrfhka ,efnk fjkia lï& igyka lr .kak'

² fuys oS lksl j¾Olfhka isÿ jQ ld¾h l=ulaoe hs olajkak'

² fjda,aàh;d ixikaol mßm:fha wdf,dal ixfõoS m%;sfrdaOlh w÷re l< úg

th yryd fjda,aàh;dj;a wdf,dal ixfõoS fY%aKs.; VR
1
  úp,H m%;sfrdaOh

yryd fjda,aàh;d;a uek igyka lrkak'

² tfia u fuu mßm:fha wdf,dal ixfõoS m%;sfrdaOlh u;g wdf,dalh jeàug

i,iajd LDR yryd fjda,aàh;dj;a VR
1 
úp,H m%;sfrdaOlh yryd fjda,aàh;dj;a

uek igyka lrkak'

² by; wjia:d fofla oS ms<shjkh iïnkaO lr we;s úÿ,s myfka l%shdldß;ajh

ksÍlaIKh lrkak'
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úIh lreKq meyeos,s lsÍug w;aje,la(

² 741 lksl j¾Olhla Ndú; lsÍfï oS tys w.% y÷kd .; hq;= nj

1' iïnkaOhla ke;

2' wmj¾;l m%odkh ̂ Inverting Input&

3' wmj¾;l fkdjk m%odkh ^Non Inverting Input&

4' cj iemhqu - V
S

5' iïnkaOhla ke;

6' m%;sodkh ̂ Output&

7' cj iemhqu + V
S

8' iïnkaOhla ke;'

² lksl j¾Ol wmj¾;l fkdjk yd wmj¾;l j¾Ol f,i Ndú;hg wu;r j

ix{d ñY%lhla f,i o Ndú; l< yels h'

² ix{d ñY%lhla f,i Ndú;fha oS wmj¾;l m%odkh Ndú; lrk nj

² wmj¾;l m%odkhg ñY% l< hq;= ix{d fjk fjk u mßud md,l Tiafia ,nd

oshq hq;= nj

² ix{d ,nd oSu i|yd uhsfl%df*dak Ndú; l< yels nj

² ix{d i|yd fjk fjk u fh¥ mßud md,l u.ska tla tla ix{dfõ uÜgu

fjk fjk u md,kh l< yels nj

² m%;sfmdaIK m%;sfrdaOh i|yd fhdod we;s mßud md,lh m%Odk md,lh ̂ Master

Control& f,i l%shd lrk nj

² m%Odk md,lh u.ska ix{d foflys u uÜgï tl jr md,kh l< yels nj

² fuu mßm:h Mic Mixer tlla f,i kï lrk w;r fï i|yd l¾ul j¾Olhl

tl;= lsÍfï úkHdih ^Adder& fhdod we;s nj

² l¾ul j¾Olhla fjda,aàh;d ixikaolhla f,i o Ndú; l< yels nj

² fok ,o mßm:fha wdf,dal ixfõoS m%;sfrdaOh w÷f¾ mj;sk úg tys fofl<jr

fjda,aàh;dj wdf,dalh we;s úg fjda,aàh;djg jvd jeä nj

² wdf,dal ;;a;ajh ksh; j ;sìh oS V
1 
fjda,aàh;dj fjkia lr .ekSu VR

1

m%;sfrdaOh úp,kh lsÍfuka l< yels nj

² V
2 
fjda,aàh;dj fhdod we;s iaÒr m%;sfrdaOl ^R

1
 yd R

2
& w;r jk wdf,dal

;;a;ajh fjkia jqj o ksh; j mj;sk nj

² wdf,dal ;;a;aj u; V
1 
fjda,aàh;dj fjkia jk neúka wdf,dal ;;a;aj wkqj

th

² wdf,dalh wvq jQ úg ^w÷re l< úg& V
1 
fjda,aàh;dj V

2 
g jvd jeä jk

nj yd

² wdf,dalh jeä jQ úg V
1
 fjda,aàh;dj V

2 
g jvd wvq jk nj
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² V
1 
g jvd V

2 
fjda,aàh;dj jeä jk úg" tkï" wmj¾;l m%odkfha fjda,aàh;dj

jeä jk úg m%;sodkfha O%eùh;dj iDK ^-& jk nj

² V
2 
g jvd V

1
 fjda,aàh;dj jeä jk úg" tkï" wmj¾;l m%odkfha fjda,aàh;dj

jeä jk úg m%;sodkfha O%eùh;dj Ok ^+& jk nj

² m%;sodkfha O%eùh;dj - jk úg g%dkaisiagrh újD; jk ^OFF& jk neúka

ms<shjkh l%shd;aul fkdjk nj

² m%;sodkfha O%eùh;dj + jk úg g%dkaisiagrh ika;Dma; ^ON& jk neúka

ms<shjkh l%shd;aul jk nj

² fï wkqj fuu mßm:h fjda,aàh;d ixikaolhla f,i l%shd lr we;s nj

² fjda,aàh;dj ixikaolh ^Voltage Comparator& hk wmj¾;l yd wmj¾;l

fkdjk m%odkj,g imhkq ,nk fjda,aàh;d ixikaokh lr jeä fjda,aàh;dj

we;s m%odkh lksl j¾Olfha m%odkh f,i f;dard f.k Bg wkqrEm m%;sodkhla

,nd fok mßm:hla nj

² by; mßm:h iajhxl%sh j mykla oe,aùu fyda ksùu i|yd iqÿiq nj

² ,shjkhla iïnkaO lsÍfï oS wdf,dalh we;s úg myk oe,aùu fyda

wdf,dalh ke;s úg myk oe,aùu fyda isÿ l< yels h'

² ms<sjkfha oÕrhg iudka;r.; j vfhdavhla fhdod we;af;a úÿ,sh úikaê

jk úg we;s jk m%;súoHq;a .dul n,h bj;a lr g%dkaisiagrhg isÿ úh

yels ydksh ke;s lsÍu i|yd h'
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ksmqK;dj 10'0 ( ihskdldr fkdjk ;rx.j, ,laIK iy Ndú;hka úuid

n,hs'

ksmqK;d uÜgu 10'1 ( ihskdldr fkdjk ;rx. yev ckkh lsÍu iy Ndú;h

úuid n,hs'

ld,h ( ld,Éfþo 06 hs'

bf.kqï M, (

² ld,h wkqj fjda,aàh;dfõ fjkia ùfï rgdj wkqj ,efnk ;rx.dldrh kï

lrhs'

² úúO fjda,aàh;d rgdjka tosfkod Ôú;fha oS Ndú; jk wjia:djka kï lrhs'

² tu fjda,aàh;d foda,fkalaIfha olajd tys ixLHd;h iy úia;drh .Kkh

lrhs'

² úúO fjda,aàh;d rgdjka ,nd .ekSu i|yd mßm: tl,ia lrhs'

² mßm:hg wkql+, jk f,ig ;rx. yev Ndú; lrhs'

bf.kqï b.ekaùï l%shdj,sh

msúiSu  (

² ld,h wkqj fjkiajk fN!;sl rdYsh ^fõ.h" WIaK;ajh wdoshg& idlÉPd

lrñka ^ld,h wkqj fjda,aàh;d fjkia jk wdldrh idlÉPd lr& th ld,h

bosßfha m%ia;dr .ekaùu flfrys isiqka fufyhjkak'

² m%ia;dr .ekaùfï oS fjda,aàh;djh yd ld,dj¾;h ms<sn| j wjOdkh fhduq

lrkak'

² my; i|yka lreKq u;= jk mßos idlÉPdjla fufyhjkak'

² ld,hg idfmalaI j úúO fN!;sl rdYSka úúOdldrfhka fjkia jk nj

² úÿ,s ld¾hhkaj, oS ld,h wkqj fjda,aàh;dfõ fjkia lsÍu wjYH jk

nj

² ld,h wkqj fjda,aàh;d fjkiaùu foda,fkalaIhla u.ska oelaúh yels

nj

² ld,h wkqj fjda,aàh;djh;a fjkia ùfï oS tys úia;drh iy ld,dj¾;h

wkqj ^ixLHd;h wkqj& m%;sM,h fjkia jk nj

b.ekaùu i|yd fhdað; Wmfoia(

² Tn lKavdhug ,nd fok mßm:h jHdmD;s  mqjrefõ tl,ia lrkak'

² ta i|yd 6V ir, Odrd iemhqula .kak'

² .=re Nj;df.a ueosy;a ùfuka foda,fkalaIh iïnkaO lrkak'

² ,efnk ;rx.dldrh foda,fkalaIfhka ksÍlaIKh lrkak'

² foda,fkalaIfhka osia jk ;rx.dldrh m%ia;dr lvodishl mßudKhla wkqj

w|skak'

² ,efnk ;rx.dldrh kï lrkak'

² mßm:hg wod< ;rx.dldrfha iajNdjh mka;shg bosßm;a lÍug iQodkï jkak'
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² mßm:fha l%shdldß;ajh mka;shg úia;r lsÍug iQodkï jkak'

² isiq wkdjrK ks¾udKYS,S j yd iduQysl j bosßm;a lsÍug fhduq lrjkak'

1 Wmmßm:h

2 Wmmßm:h

3 Wmmßm:h

R
1

R
2 R

3
R

4
R

5 R
6

Q
1

Q
2

C
1

C
2

R
1 R

2
R

3

Q
2

C
4

R
4

R
5

R
7

R
6

R
8

C
3

C
2C

1

Q
1
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úIh lreKq meyeos,s lsÍug w;aje,la(

ish¨ u ;rx.j, uQ,sl ;rx.h ihskdldr ;rx.hhs'  úúO ;rx. yev ,nd .ekSug

úúO ixLHd; iy úia;drj,ska hq;a ihskdldr ;rx. wjYH fõ'  tkï úúO ;rx.

yevj, ihskdldr ;rx. ixLHd; úYd, ixLHdjla wvx.= fõ'

1 mßm:fha l%shdldß;ajh

1 mßm:fha i|yka gdkaisiag¾ jßkajr iaúÉlrKh lsÍfuka m%;sodkfha y;/ia

;rx. ,nd .; yels fõ'  g%dkaisiag¾ fol iudk jqj o wx.iu fkdfõ'  Q
1 
g jvd

fõ.fhka Q
2 
g%dkaisiagrh ika;Dma; fõ hhs is;uq'  Q

1
 g jvd fõ.fhka Q

2
 g%dkaisiagrh

fõ.fhka N+.; wjia:djg m;a fõ'  túg C
2
 Odß;%lh fõ.fhka úi¾ckh jk

neúka tu Odrdj R
6
 yryd C

2
 fj; ,efí'  túg Q

1
 fíia fj;g ,efnkafka +

fjda,aàh;djla fkdfõ' - fjda,aàh;djls'

tneúka fõ.fha lmd yeÍfï wjia:djg m;a fõ'  túg Q
1
 ix.%dylh + iemhqï

fjda,aàh;djg wdikak fõ'  túg ;j ;j;a fõ.fhka Q
2
 ika;Dma; fõ'  wjidkfha

oS m%;sodk N+.; ;;a;ajh jkafka C
2
, R

2 
yryd wdfrdamKh jQ miq fjku 0'6V

fjda,aà;djla ,eîfuka th tla jru ika;Dma; fõ'  túg fõ.fhka N+.; ;;a;ajhg

m;ajk ksid C
1 
Odß;%lh úi¾ckh fõ'  túg úi¾ck Odrdj R

5
 yryd C

1
 fj;g

.uka lrk ksid Q
2
 fj;g keUqre j ke;s ù f.dia th lmd yerSfï wjia:djg m;a

fõ'   túg Q
2 
 ld,;ajrh fõ.fhka iemhqu lrd .uka lrhs'  túg fojk wjia:d

jkafka Q
1
 ON iy Q

2
  OFF fõ'  bkamiq fõ.fhka R

6 
yryd C

2 
wdfrdamKh jk ksid

Q
1
 0'6V w.hg meñKs úg R

1
 ika;Dma; fõ'  fufia jßka jr Q

1 
yd Q

2
 ON/OP ùfuka

m%;sodk y;/ia ;rx.dldr ,efí'

IN4148 vfhdav fhdod .kafka y;/ia ;rx.fha yevh ksjeros lr .ekSug h'  th

fkdue;s kï ;rx.dldrh my; i|yka f,i ,efí'

 ix.%dylh ix.%dylh ix.%dylh ix.%dylh ix.%dylh

 ix.%dylh ix.%dylh ix.%dylh ix.%dylh ix.%dylh
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      y;/ia ;rx.h Ndú;hg .efkk wjia:d

1' ;rx.fha by< hk fl<jr yd my< hk fl<jr m%fhdackhg .efkk mßm:

i|yd fhdod .efka'

2' úÿ,s mykla fyda fjkia mßm:hla laIKsl j il%sh lsÍug yd wl%sh lsÍug

 fhdod .efka'

2 mßm:fha l%shdldß;ajh

fojk mßm:fha  uq,a  fldgi  m<uqjk  mßm:hg

iudk jk w;r m%;sodkh isyska y;/ia ;rx.hls'

fuys by< hk fl<jr m%fhdackhg .efka'   Q
2

lf,alagr m%;sodkh my; mßos fõ'

fuu ;rx.dldrh C
3
R

7
 mßm:hg fh¥ úg my;

i|yka f,i iamkao ,efí'

 Q
3 
mdou fj;g fuu ;rx.dldrh ,enqKq úg tys Ok iamkaoh u;ska  Q

3 
g%dkaisiagrh

tla jr u ikakhkh lrhs'  túg tlajr u úi¾ckh C
4 
 jk w;r  Q

3
 lmd yeÍfï

wjia:djg m;a jQ úg  R
8
 yryd C

4  
wdfrdamKh ùu wdrïN fõ'  wdfrdamK jl%h my;

oelafõ'  fuu jl%h Q
\3  
m%;sodkfha ,efí'

iamkao ld,h wvq jQ úg wdfrdamK ;rx.dldrfha f¾Çh fldgi ,nd .; yels h'   R
4

iy  R
5
 ys w.h wvq lsÍfuka iamkao ld,dj¾;h wvq l< yels h'  túg my; i|yka

;rx.dldrh ,efí'  fuu ;rx.dldrh lsh;a oe;s ;rx.hla f,i ye|ska fõ'

ish¨ u mßf,dalk ld¾hhka ^Scanning& i|yd fuu ;rx.dldrh fhdod .; yels h'
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rEmdysksfha ;sria mßf,dalkh iy isria mßf,dalkh i|yd Ndú; lrkafka fujeks

;rx.dldrhka fõ'

3 mßm:fha l%shdldß;ajh

² ldrlj¾Olhla wkql, j¾Olhla f,i Ndú; lsÍfuka y;/ia ;rx.j,ska

;%sfldaKdldr ;rx. ,nd .; yels nj

² m%odkh i|yd msßisÿ y;/ia ;rx.hla ,nd osh hq;= nj

² fuu ;rx.dldrh ihsrkhl l%shdldß;ajhg fhdod .; yels nj

² CR ld, ksh;h úYd, jk úg Odß;%lh wdfrdamK rgdfõ uq,a fldgi f¾Çh

jk nj"  tfuka u úi¾ck rgdfõ wjika fldgi o f¾Çh jk nj

² tneúka ydks rys; ;%sfldaK ;rx.hla ,nd .ekSug CR .=Ks;h iamkao ld,h

fuka úis .=Khg jvd jeä úh hq;= nj fyj;a mßm:fha CR .=Ks;h iamkaofha

wdj¾; ld,h fuka ;=ka .=Khg jvd jeä úh hq;= nj
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ksmqK;d uÜgu 10'2 ( ihskdldr fkdjk ;rx.j, ,laIK m%fhdackj;a f,i

Ndú; lrhs'

ld,h ( ld,Éfþo 05  hs'

bf.kqï M, (

² mßm:j, wl%sh Wm w.hka fjkia lr ;rx.dldrfha mrdñ;slhka fjkia

lrhs'

² ix.Dys; mßm: Ndú; lr jvd;a ksjeros y;/ia ;rx. ,nd .kS'

² fuu y;/ia ;rx. Ndú; lr lsh;a oe;s ;rx. iy ;%sfldaKdldr ;rx. ,nd

.kS'

bf.kqï b.ekaùï l%shdj,sh

msúiSu  (

² 10'1 ksmqK;d uÜgfï oS ilia lrk ,o mßm:j, m%;sodkh ish¨ u isiqkag

ksßlaIKh lsÍug bv i,iajkak'

² fuu ;rx. yev ld,h wkqj fjkia jk fjda,aàh;dj, yevhka nj wjfndaO

lrjkak'

² fujeks ;rx.j, ixLHd;h ^wdj¾; ld,hg iudkqmd;sl j& iy úia;drh

fjkia lsÍfuka tu ;rx. fhoSfuka l< yels ld¾hhka fjkia l< yels nj

wjfndaO lrjkak'

² my; i|yka lreKq u;= jk mßos idlÉPdjla fufyhjkak'

² 10'1 ksmqK;djka ,nd .;a ;rx.dldrj, mrdñ;sl fjkia l< yels nj

^ixLHd;h iy úia;drh&

² fuu mrdñ;sl fjkia lsÍfuka fjda,aàh;d ;rx.fhka bgq l< yels

ld¾hhkaf.a fjkila we;s l< yels nj

² NE555 ld, mßm:hla Ndú; lr wia:dhS nyq lïmlhla ks¾udKh l<

yels nj

² wia:dhS nyq lïmlhla Ndú; lr y;/ia ;rx. fY%aKshla ,nd .; yels

nj

² èjks .=Kh hkq ixLHd;h iy úia;drh iudk jqj o ;rx.fha yevh

fjkia ùfuka we;s jk wdprKhla nj

b.ekaùu i|yd fhdað; Wmfoia(

² Tn lKavdhug ,nd oS we;s mßm:h jHdmD;s mqjrefõ tl,ia lrkak'

² ta i|yd 0-10V fjkia l< yels úp,H cj iemhqula ,nd fokak'

² iemhqu 0V isg 10V f;la fjkia lrñka ,efnk ;rx.dldrfha fjki

ksÍlaIKh lrkak'

² wl%sh Wmdx. fjkia lrñka ,efnk ;rx.dldrh foda,fkalaIfhka ksÍlaIKh

lrkak'

² NE555 ix.Dys; mßm:hg wod< mßm:h tl,ia lrkak'
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² oS we;s Wmfoia wkqj m%;sodkh ksÍlaIKh lrkak'

² ,efnk ;rx.dldrj, fjkiaùïj,g fya;= mka;shg bosßm;a lsßug iQodkï

jkak'

² NE555ka ,efnk m%;sodkh fjkia lr ta mss<sn| j mka;sh oekqj;a lsÍug

iQodkï jkak'

² C
1 
iy C

2
 Odß;%l fjkqjg '02µF fhdod ;rx.dldr ksÍlaIKh lrkak'

² R
7
" R

8 
úp,H m%;sfrdaOh fjkia lr m%;sodkfha isÿ jk fjki ksÍlaIKh

lrkak'

² IN4148 vfhdavh bj;a lr ,efnk m%;sodkh w|skak'

      2 mßm:h

² R
9
" R

10 
fjkia lr ;rx.dldr ksÍlaIKh lrkak'

² C
4 
fjkqjg 02" 04 Odß;%l fhdod m%;sodkh ksÍlaIKh lrkak'

² R
8 
i|yd 2'2k fhdod m%;sodkh ksÍlaIKh lrkak'
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      3 mßm:h

² R
1 
i|yd 2'2" 4'7k m%;sfrdaO fhdod m%;sodkh ksÍlaIKh lrkak'

² C
1 
i|yd 100µF Odß;%lh fhdod m%;sodkh ksÍlaIKh lrkak'

² m%;sodkhg ,nd fok y;/ia ;rx.fha ixLHd;h fjkia lr m%;sodkh ksÍlaIKh

lrkak'

      4 mßm:h

² R
2 
 m%;sfrdaO fjkia lr m%;sodkfha isÿ jk fjkia ùu ,shkak'

² m%;sodk ;rx.fha ld,dj¾;h uek ixLHd;h .Kkh lrkak'

² ;rx.h úia;drh uek iemhqï fjda,aàh;dj iuÕ ii|kak'

R
1

R
2

R
3
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      5 mßm:h

² R
2
 m%;sfrdaOh fjkia lr m%;sodkfha isÿ jk fjkiaùï ksÍlaIKh lrkak'

² ,efnk m%;sodk ixLHd;h 4 jk mßm:fha m%;sodk ixLHd;h iuÕ ii|kak'

úIh lreKq meyeos,s lsÍug w;aje,la(

² ;rx. cklj, wl%sh Wmdx.j, w.hka fjkia lsÍfuka wdj¾; ld,h

^ixLHd;h& fjkia l< yels nj

² iemhqï fjda,aàh;dj fjkia lsÍfu;a ;rx.dldrfha úia;drh fjkia l< yels

nj

² NE555 ld, mßm:h Ndú; lr wia:dhS nyq lïmlhla ks¾udKh l< yels nj

² wia:dhS nyq lïmlhlska y;/ia ;rx. ,nd .; yels nj

² wia:dhS nyq lïmlhl m%;sfrdaOj, w.h fjkia lsÍfuka ;rx.dldrfha

ixLHd;h fjkia l< yels nj

R
3

R
1

R
2
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ksmqK;d uÜgu 11'1 ( i;H;d j.= u.ska ùÔh m%ldYk ,nd .kS'

ld,h ( ld,Éfþo    hs'

bf.kqï M, (

² m%;sodkhla i|yd m%odk lSmhl úp,H ;;a;ajhka n,mdk úg tajd iïnkaO;dj

i|yd i;H;d j.=jla Ndú; lrhs'

² i;H;d j.=fõ m%;sM, u; nQ,Sh m%ldYkhla f.dv k.hs'

² nQ,Sh m%ldYkh nQ,Sh ùc .Ks;h Ndú; lr iq¨ lrhs'

² nQ,Sh m%ldYkh wkqj ;¾l mßm: ilia lrhs'

² tosfkod Ôú;fha oS uqK .efik .eg¨ iy isÿ ùï foi úpdrd;aul j n,hs'

bf.kqï b.ekaùï l%shdj,sh

msúiSu  (

² ixLHdxl ;dlaIKh Ndú; jk úúO WmlrK ms<sn| j isiqkaf.ka úuikak'

² fmr oekqu Wmfhda.S lr .ksñka ;¾l oajdr ms<sn| j isiqka okakd foa igyka

lrkak'

² yels kï mka;sfha isiqfjla bosßhg le|jd ;¾l oajdrj, ixfla; wkaojkak'

² isiqka iuÕ tla ù ta ta ;¾l oajdrj, i;H;d j.= yqkq ,e,af,a ,shkak'

² ;¾l oajdrj, ixfla; ksjeros lrkak'

² A A     A

B B

² my; i|yka lreKq u;= jk fia idlÉPdj fufyhjkak'

² i;H igykl m%;sM, ùÔh m%ldYkhla u.ska oelaúh yels nj

² tu m%ldYh nQ,Sh m%ldYkhla f,i y÷kajk nj

² A iy B m%odkhka folla kï tajdfha úúO iïnkaO;djhka wkqj ,efnk

m%;sodkh my; i|yka mßonQ,Sh m%ldYk f,i oelaúh yels nj

ANDoajdrh Z = A·B

OR oajdrh Z = A+B

NOT oajdrh Z = A

² oajdr folla fyda Bg jeä .Kkla iïnkaO ù we;s úg tys m%;sodkh

i|yd o nQ,Sh m%ldYk oelaúh yels nj

² tu nQ,Sh m%ldYk nq,sh m%fïhhka Ndú; lr iq¿ l< yels nj

b.ekaùu i|yd fhdað; Wmfoia(

² tla tla lKavdhug ,efnk my; i|yka oajdr mßm:j, m%;sodkh i|yd nQ,Sh

m%ldYk ,shkak'
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² my; i|yka nQ,Sh m%ldYk ;Dma; jk wdldrfha oajdr mßm: igyka w|skak'

1'  Z = A-B 2'  Z = A+B 3' Z = (A+B)C

4'  Z = (A+B)(B+C) 5'  Z = AC+BC 6'  

² my; i|yka nQ,Sh m%ldYk iq¿ lrkak'

1'  Z = ABC+ABC 2'  Z = (A+B)(A+C)

3'  Z =  ABC + ABC + ABC 4.  Z + ABCD + ABCD + ABCD

² nQ,Sh m%ldYk i¿ lsÍfuka we;s jk jdis 3la i|yka lrkak'

úIh lreKq meyeos,s lsÍug w;aje,la(

² wm wjg isÿ jk ´kE u isÿùula fyda fjkila úl,am isoaëka folla f,i

m%ldY l< yels nj

Wod( yß" jeros

ON, OFF

Tõ" kE

úÿ,s myk oe,aùu" ksùu

² fuu úl,am isoaëka 1 iy 0 f,i ixfla;d;aul j oelaúh yels nj

Wod( yß } 1 jeros } 0 wdos jYfhka

² isÿùï lSmhl m%;sM,hla f,i ,efnk isÿùula o fufia úl,am isoaëka folla

f,i oelaúh yels w;r tajd o 1 iy 0 f,i m%ldY l< yels nj

² isÿùï iy m%;sM, j.=jla u.ska oelaúh yels nj

² tu j.=j i;H;d j.=j ke;skï ;¾l j.=j f,i y÷kajk nj

Wod(

A iy B ud¾. follska ,efnk inka leg tla ud¾.hlg msúfik kuq;a

wdjrK fld<h we,úh yelafla jrlg tl inka leghl muKs'  fuys os

m%odkfha úl,am isÿùï jkafka inka leg mej;Su ^1& iy fkdmej;Suhs' ^0&

m%;sodkfha isÿjk úl,am isÿùï jkafka wdjrK fld<h we,úh yels nj ^1&

iy fkdyels nj ̂ 0& h'  fï wkqj m%odkfha A iy B ud¾. foflka u inka leg

mej;Su iïnkaO j wjia:d 4 la oelaúh yels h'

A             B Z

0 0 0

0 1 1

1 0 1

1 1 0

i;H igyk

ta wkqj m%;sodkfha inka legj,g wdjrK fhoSu ms<sn| j i;H igyk my;

i|yka f,i ,efí'  tkï ud¾. foflka tllska muKla inka leg meñKk

úg wdjrK fld<h we,úh yels h'  ud¾. foflka u ,efnk úg th l< fkd

yels h'
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kkkkk

² i;H igyfka m%;sodkhka i|yd ,súh yels ùÔh m%ldYkh nQ,Sh m%ldYkh

f,i y÷kajk nj'  fufia hï isoaëka fyda ;;a;aj i,ld ilia lrk igykaj,

m%;sM, ,nd .ekSu i|yd m%ldYk ,súh yels nj m%ldY lr we;af;a fcda¾Ê nQ,a

kue;s úoHd{hd úisks'

Wod( by; i;H igyk i|yd  nQ,Sh m%ldYkh jkafka

AB + AB = Z

² fufia ,shk ,o nQ,Sh m%ldYk i|yd oajdr mßm: we|sh yels nj

² tajdfha mßm:j, m%odkhg wod< m%odk;¾l ;;a;ajhka ,nd ÿka úg wfmalaIs;

m%;sodkh ,efnk nj

Wod( by; i|yka m%ldYkh i|yd oajdr mßm:h my; oelafõ'

² fujeks oajdr mßm: i|yd fjda,aàh;d ix{d ,nd osh hq;= nj'

Wod( by; l%shdldrlfuys inka leg meñfKa o hkak ixfõokh lr

inka leg meñfKk úg ta i|yd fjda,aàh;d ix{djla ,nd .; yels

h'  ixfõol i|yd m%ldY ixfõol ^Photo sensor& Ndú; l< yels h'

² nQ,Sh m%ldYk iq¿ lsÍfuka oajdr mßm: .Kk wvq l< yels nj iy tfia wvq

lsÍfuka úhou" úÿ,sh jehùu iy bv m%udKh wvq lr .; yels nj

² nQ,Sh m%ldYk iq¿ lsÍu i|yd nQ,Sh m%fïhhka Ndú; l< yels nj nQ,shdkq

m%fïhhka

1. A-0 = 0 9. A = A A = A

2. A-1 = A 10. (A·B)C = (A·B·C)

3. A·A = A (A+B)+C = (A+B+C)

4. A-A = 0 11. A+AB = A+B

5. A+0 = A 12. A(B+C) = AB+AC

6. A+1 = 1 13. o fuda.ka m%fïh
7. A+A = A A·B = A+B

8. A+A = 1 A+B = A·B
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² oaú;Shsl oajdr mßm: f,i m%d:ñl oajdr mßm: iïnkaO l< yels nj

Wod( 1' NOT+AND = NAND Z = A·B

2. NOT+OR = NOR Z = A + B

3. EXCLUSIV·OR-XOR Z = AB + AB = A + B

i;H igyka ms<sfj,skai;H igyka ms<sfj,skai;H igyka ms<sfj,skai;H igyka ms<sfj,skai;H igyka ms<sfj,ska
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ksmqK;dj 11 ( ixLHd; ix.Dys; mßm: fh¥ ir, bf,lafg%dksl

WmlrK ks¾udKh lrhs'

ksmqK;d uÜgu 11'2 ( TTL iy CMOS ix.Dys; mßm: wjYH;dj wkqj mßm:j,g

fhdod .kS'

ld,h ( ld,Éfþo 05  hs'

bf.kqï M, (

² iemhqï fjda,aàh;dj 5V muKla fhosh yels jk úg TTL ix.Dys; mßm:

Ndú; lrhs'

² iemhqï fjda,aàh;dj 3V isg 15V olajd fjkia jk úg CMOS ix.Dys; mßm:

Ndú; lrhs'

² TTL iy CMOS ix.Dys; mßm:j, úúO ldKav wjYH;dj mßos fhdod .kS'

² NAND iy NOR oajdr Ndú; lr m%d:ñl iy oaú;Shsl oajdr l%shd ,nd .kS'

² ix.Dys; mßm:j, oajdr mßm: u.ska m%;sodkh jk ;¾l;;a;ajhka ys fjda,aàh;d

uÜgu uek n,hs'

² tosfkod Ôú;fha oS fhfok úúO wjYH;d i|yd iqÿiq oajdr mßm: j¾.h

f;dard .kshs'

² ;d¾lsl j tosfkod lghq;= fufyhjhs'

bf.kqï b.ekaùï l%shdj,sh

msúiSu  (

² ix.Dys; mßm: lSmhla isiqkag ,nd oS ^TTL iy CMOS& tajd y÷kajd oS we;s

wxl igyka lr .ekSug Wmfoia fokak'

² tu wxlj, m%Odk fjkialï iy iudk;d idlÉPd lrkak'

² ix.Dys; mßm:j, úia;r wvx.= o;a; m;%hla ^DATA sheet& ,nd oS tys i|yka

oE idlÉPd lrkak'

² tla tla j¾.fha ix.Dys; mßm:j,g ,nd fok ;¾l ;;a;ajhka i|yd iqÿiq

fjda,aàh;dj idlÉPd lrkak'

² m%;sodk tlajr u ksßlaIKh l< yels l%uhla ms<sn| j idlÉPd lrkak'

² my; i|yka lreKq u;= jk fia idlÉPdj fufyhjkak'

² tla tla ix.Dys; mßm: j¾.h y÷kd .ekSu i|yd wxlk l%uh Ndú;

l< yels nj

² wxlh ;=< oajdr l%shdj" ksIamdolhd iy tys WmldKavh we;=<;a jk nj

iuyr ix.Dys; mßm:j, wxlhg wu;r j th ksIamdos; jir iy i;sh

i|yka lr we;s nj

² iúia;rd;aul o;a; m;%sldjl m%Odk jYfhka oajdr l%shdj" wNHka;r

ieleiau" iemhqï fjda,aàh;dj" m%pdrK mud ld,h wvx.= ù we;s nj

² Bg wu;r oajdr l%shdj iy wNHka;r mßm:h muKla i|yka o;a; m;%sld

o ,nd .; yels nj

² fuu ish¨ o;a; m;%sld wka;¾cd,fhka ,nd .; yels nj
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² TTL ix.Dys; mßm:j,g ,ndosh hq;= iemhqï fjda,aàh;d CMOS mßm:j,g

,nd osh hq;= iemhqï fjda,aàh;d wkqj tajd Ndú; l< yels mrdihlska

we;s nj

² ix.Dys; mßm:j,ska ,nd .; yels cjh iSñ; nj

² ix.Dys; mßm:j, wvx.= oajdr mßm:j, m%;sodkh u,aáógrhlska

uekSfuka O iy I m%;sodkfha oS mj;sk fjda,aàh;dj ksÍlaIKh l< yels

nj

² m%;sodkfha ;¾l;;a;ajh LED Ndú; lrñka o ksÍlaIKh l< yels nj

² ix.Dys; mßm: Ndú; lsÍfï oS wdrlaIl mQ¾fjdamdh Ndú; l< hq;= nj

b.ekaùu i|yd fhdað; Wmfoia(

² oajdr mßm: wvx.= ix.Dys; mßm: tl,ia lsÍfï oS o;a; m;%sld Ndú; lsÍug

Wmfoia fokak'

² tajd ,nd .ekSug o;a; fmd;a iy wka;¾cd,h Ndú; lrk f,i okajkak'

² 7400 iy 7402 hk TTL mßm: o 4001 iy 4011 CMOS mßm: o ,nd oS kshñ;

iemhqï fjda,aàh;d ,nd foñka oajdr l%shd ksÍlaIKh lrjkak'

² m%;sodk fjda,aàh;d ksÍlaIKh lsÍu i|yd u,aáógrh Ndú; lr TTL iy

CMOS mßm:j, m%;sodk fjda,aàh;d 0 iy 1 wjia:dj, oS fjk fjk u uek

igyka lrk f,i okajkak'

² AND, OR, NOT, NAND, NOR  iy X-OR oajdr l%shdjka NAND iy NOR oajdr

mßm:j,ska muKla ,nd .ekSug Wmfoia fokak'

^lKavdhï lSmhl u fjk fjk u l%shdldrlï ,nd osh yels h'&

² ia:dk ;=klska úÿ,s mykla md,kh lsrSug X-OR oajdr Ndú;hg .kakd

l%uh myokak'

fï i|yd 7486 iy 4030 ix.Dys; mßm: Ndú; lrkak'

² tla tla lKavdhu ,o m%;sM, mka;shg bosßm;a lrkak'

úIh lreKq meyeos,s lsÍug w;aje,la(

² ix.Dys; mßm: kdulrKh 74ka wdrïN jk w;r ix.Dys; mßm: kdulrKh

40 ka wdrïN jk nj

Wod(

;¾l l%shdj ;¾l l%shdj ;¾l l%shdj ;¾l l%shdj ;¾l l%shdj (NAND)

;¾l l%shdj ;¾l l%shdj ;¾l l%shdj ;¾l l%shdj ;¾l l%shdj (NAND)

Wm ldKavhWm ldKavhWm ldKavhWm ldKavhWm ldKavh

ksIamdol fla;hksIamdol fla;hksIamdol fla;hksIamdol fla;hksIamdol fla;h
TTL ldKavh ldKavh ldKavh ldKavh ldKavh

ksIamdol fla;hksIamdol fla;hksIamdol fla;hksIamdol fla;hksIamdol fla;h
ldKavh ldKavh ldKavh ldKavh ldKavh (CMOS)

;¾l l%shdj ;¾l l%shdj ;¾l l%shdj ;¾l l%shdj ;¾l l%shdj (X-OR)
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² óg wu;r j iuyr ix.Dys; mßm:j, th ksmojQ jir iy i;sh i|yka lr

we;s nj

Wod( 9814 - 1998 jif¾ 14 jk i;sfha ksmojd we;'

² TTL ix.Dys; mßm:j,g 5V iemhqula ,nd osh hq;= jk w;r th ± 0'25V

mrdihlg hg;a nj

² CMOS ix.Dys; mßm:j, 3V isg 15V iemhqula ,nd osh yels nj

² oajdrhlg m%odyhla ,nd ÿka úg ;¾l;a;ajh m%;sodkh ùug .; jk ld,h

m%pdrK mud ld,h f,i i|yka jk nj

Wod(

² hï oajdr mßm:hl m%pdrK mud ld,h wvq kï th wêfõ.S l%shd i|yd fhdod

.; yels nj

² CMOS iy TTL oajdr mßm:j, m%;sodk ;¾l ;;a;ajhka ,nd fok fjda,aàh;d

u,aáógrhla u.ska uek ne,sh yels nj

Wod(

² m%odk ;¾l;;a;aj ,nd fok fjda,aáh;dj iemhqï fjda,aàh;djg jvd jeä

fkdúh hq;= nj'  tfia jeä jqj fyd;a oajdr m%odkh úkdY jk nj
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² ish¨ u oajdr l%shd NAND iy NOR oajdr u.ska ,nd .; yels nj

Wod(
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² iEu oajdr mßm:hla u NAND iy NOR oajdr u.ska ,nd .; yels ksid fuu oajdr

mßm: j¾. fol id¾j oajdr ^Universal gate& f,i ye|skafjk nj

² X-OR oajdrh m%odk folla iys; j ,nd .; yels nj

Wod( 74  86 4030

TTL CMOS

² m%odkhka follg jvd wjYH jk úg m%odkhka fofla X-OR oajdr mßm:

iïnkaO l< yels nj

Wod(

A A

B B

C C

D

m%odk 3 m%odk 4

² m%odk ;=fka X-OR oajdr mßm: Ndú; lr ia:dk ;=klska m%;sodkh fjkia l<

yels nj

A B C D

Wod( Z=1 jk úg úÿ,s mykla 0 0 0 0

oe,aùug iy Z=0 jk úg 0 0 1 1

úÿ,s myk ksùug ie,eiajQ 0 1 0 1

úg" A B C hk iaúÉÑ 0 1 1 0

3la kï ´kE u iaúÉÑhl 1 0 0 1

;;a;ajh fjkia l< úg 1 0 1 0

D ys ;;a;ajh fjkia fõ' 1 1 0 0

tkï A  B  C ia:dk 3 ka 1 1 1 1

md,kh l< yels h'
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ksmqK;d uÜgu 11'3 ( l%shdj,S md,kh i|yd fhdod .kakd ms<sfmd< yd D ms<sfmd<

úuid n,hs'

ld,h ( ld,Éfþo 05  hs'

bf.kqï M, (

² ms<sfmd< uQ,O¾uh úia;r lrhs'

² S-R ms<sfmd< mßm:h f.dv kÕhs'

² J-K ms<sfmd< mßm:h f.dv kÕhs'

² D ms<sfmd< yd T ms<sfmd, uQ,O¾uh úia;r lrhs'

² ms<sfmd< m%dfhda.sl mßm:" kHdhd;aul o;a; wkqj f.dv kÕhs'

bf.kqï b.ekaùï l%shdj,sh

msúiSu(

² bf,lafg%daksl ixLHdxl Ndú; lrñka tl,ia lrk ,o ir, nyq lïmk

mßm:h u.ska oe,afjk LED úÿ,s nqnq¿ mka;shg bosßm;a lrkak'

² fuu LED udrefjkaudrejg oe,aùug fya;= úuikak'

² idlÉPdj fufyhùu i|yd my; i|yka lreKq ms<sn| j wjOdkh fhduq

lrkak'

² g%dkaisiagr foflys l%shdj fodrgq u.ska o isÿ l< yels nj

² m%;sfmdaIl ix{dj m%odkh fj; fhduq lsÍfuka m%;sM,h ia:djr l<

yels nj

b.ekaùu i|yd fhdað; Wmfoia(

² NAND yd AND fodrgq iys; ix.Dys; mßm: ^IC& ld¾h mßY%fhka f;dard

.kakg isiqkg Wmfoia fokak'

² NAND fodrgq f;dard.;a lKavdhï o" NOR  fodrgq f;dard.;a lKavdhï o -

i|yd hg oelafjk mßm: msgm;a lr .ekSug i,iajkak'

² lKavdhï idudðlhkag ;ukg ,enqKq mßm:fha ;¾l j.=j ms<sfh< lsÍug"

mßm:h boslsÍï mqjrefõ ia:dmkh lsÍug Wmfoia fokak'
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² A yd B w.%j,g j.=j, i|yka mßos '1' iy '0' o;a; ,nd oS ;¾l j.=j mqrjkak'

NAND fodrgq i|yd( B A Q
1

Q
2

0 0

0 1

1 1

1 0

1 1

^1& j.=j

NOR fodrgq i|yd( B A Q
1

Q
2

1 1

0 1

0 0

1 0

0 0

^2& j.=j

fuu ;¾l j.= iïmQ¾K lsÍfï oS wmqms<sfj, fjkia jqjfyd;a kej; uq, isg

o;a; ,nd osh hq;= fõ'

² ^1& iy ^2& j.= Ndú; lrñka ^3& j.=j mqrjkak'

² Q
1 
m%;sodkh jk w;r Q

2 
tys úl,amh úh hq;= h'

² ish¨ m%;sM, mka;sfha idlÉPdjg fhduq lrkak'

² ksmqK;d M, biau;= jk mßos ish¨ mßm: isiq l%shdldß;ajhg we;=¨

lrkak'

² ish¨ m%;sM, mka;sfha idlÉPdjg fhduq lrkak'

² ksmqK;d M, biau;= jk mßos ish¨ mßm: by; i|yka f,i isiq l%shdldß;ajhg

we;=<;a lrkak'

² Tng ,enqKq ud;Dldj wkqj my; i|yka lafIa;% Tiafia .fõIKh lrkak'

úIh lreKq meyeos,s lsÍug w;aje,la(

² ms<sfmd<j, uQ,sl ,laIKh jkafka thg u;l ;nd .ekSfï yelshdjla ;sîuhs'

² tneúka iEu m%;sodkhlg u Bg fmr wjia:dj n,mdk nj

² tuksid m%odkh fjkia l< hq;af;a tla jrlg tlla muKla nj ^ta wkqj ^1&

iy ^2& ;¾l j.= ks¾jpkh lr we;'&

² R-S ms<sfmd< mßm:h NAND fyda NOR fodrgq Ndú;fhka tl,ia l< yels

nj

S R Q
1

Q
2

S R Q
1

Q
2

0 0 1 1 0 0 fkd;ld yÍ

0 1 1 0 0 1 1 0

1 1 1 0 1 0 0 1

1 0 0 1 1 1 fmr ;;a;ajh

1 1 0 1
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S

R

Q
1

Q
2

NAND i|yd

S R Q
1

Q
2

S R Q
1

Q
2

1 1 0 0 0 0 fmr ;;a;ajh

0 1 1 0 0 1 1 0

0 0 1 0 1 0 0 1

1 0 0 1 1 1 fkd;ld yÍ

0 0 0 1

² S-R ms<sfmd<j, S=1 jk úg ^Set& Q
1
 m%;sodkh 0 jk nj R=1 jk úg ^Reset&

Q
1
 m%;sodkh 1 jk nj

² Set ùu hkq m%;sodkh 1 ùu iy Reset ùu hkq m%;sodkh 0 jk nj

² tneúka S-R ms<sfmd<l ksjeros m%;sodk ,nd .ekSug wmj¾;l m%odkhka ,nd

osh hq;= nj

² ta wkqj  S-R ms<sfmd<l leá igyk my; i|yka fõ'

² Q
1 
m%;sodkh jk w;r  Q

2 
úl,am m%;sodkh jk ksid iEu úgu  Q

1
=1 jk úg

Q
2
= 0  o" Q

1
= 0 jk úg Q

2
= 1  úh hq;= nj

² tfia fkd,efnk iEu wjia:djla u fkdi,ld yßk nj

² m%ok ;¾l ;;a;ajh wkqj m%;sodkh wjYH wjia:djl ,nd .ekSug >Àld

iamkao Ndú; lrk nj

² ;j;a fodrgq folla Ndú;fhka >Òlduh S-R ms<sfm<la tl,ia lr.; yels

nj

  NAND   NOR

CK S R Q
1

Q
2

Q
1

Q
2

0 0 0

0 0 1

0 1 0

0 1 1

1 0 0

1 0 1

1 1 0

1 1 1

² j.=j iïmQ¾K lsÍfuka NAND fodrgq iys; ms<sfmd,j, >Àld iamkaofha +

^b< hk& fl<jf¾oS o NOR fodrgq iys; ms<sfmd<j, >Àld iamkaofha - ̂ my<

hk& fl<jf¾ oS o m%;sodkh ,nd fok nj

² i;H igyk wkqj Set =1 jk úg m%;sodkh 1 jk nj iy Reset=1 jk úg

m%;sodkh 0 jk nj'  tneúka fuu m ßm:j, m%;sodkh kshudldrfhka ,efnk

nj

² ms<sfmd< fofla u S=0, R=1 iy S=1, R=1 jk úg m%;sodkhka iudk jk nj
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>
>

>
>

>
>

² my; mßm:h wkqj wmj¾;l fh¥ ;ks m%odkhlska m%;sodkh ,nd .; yels nj

CK J K Q
1

Q
2

0 0 fmr ;;a;ajh

0 1 1 0

² fujeks ms<sfmd<la >Àld iamkao u.ska o;a; ;ekam;a lsßu i|yd Ndú; l<

yels neúka j¾.fha ms<sfmd<la f,i y÷kajk nj

² my; i|yka mßm:fha mßos ms<sfmd< 4 la Ndú;fhka ixLHdxl 4l o;a;hla

u;l ;nd .; yels nj

² J-K ms<sfmd<l fkd;ld yßk wjia:d o m%fhdackhg f.k we;s nj

CK J K Q
1

Q
2

0 0 fmr ;;a;ajh

0 1 1 0

1 0 0 1

1 1 Toggle

² J-K m<sfmd<l m%odkhka folu 1 jk úg >Àld iamkaofhka iamkaohg m%;sodkh

fjkia jk nj ^Toggle iaúphla f,i&

² fodrgq mßm:hl m%odkhka újD;j we;s jg ;¾l 1 f,i i,lkq ,nk nj

² ta wkqj J-K ms<sfmd<l m%odkhka folu újD; j we;s úg th Toggle wjia:dfõ

mj;sk nj

² ms<sfmd< ix.Dys; mßm:  ̂Flip-Flop-IC& j, o;a;  ̂ IC-DATA& mßYS,kh lsÍfuka

tajdfha m%odk w.% iy m%;sodk w.% y÷kd .kak'
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I. TTL - IC WodyrK CMOS-IC

+V
CC 

(+5V) +V
DD

  GND

              CD7400 (NAND)       CD4011 (NAND)

II.

CD7473 (JK Master/ Slave Flip-Flop) (NOR) 7402

4 pin -+V
CC

 and 11 pin - Gnd (OV)

III.

CD4017 (Decade Counter)

4 pin -+V
CC

 and 11 pin - Gnd (OV)
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ksmqK;d uÜgu 11'4 ( l%shdj,S md,kh i|yd ir, ixLHdxl WmlrK ilia lrhs'

ld,h ( ld,Éfþo 05  hs'

bf.kqï M, (

² ixLHdxl bf,lafg%dakslfha fodrgq cd, mßm: úia;r lrhs'

² ixLHdxl ;¾lKh yd fodrgq ;¾lKh m%dfhda.sl j w¾: olajhs'

² Adder uQ,O¾uh .Ksk i|yd fhdod .kS'

² Encoder, Decoder mßm: m%dfhda.sl j úuid n,hs'

² fodrgq iïu; yd msßú;r wkqj mßm: ks¾udKh lrhs'

bf.kqï b.ekaùï l%shdj,sh

msúiSu  (

² my; i|yka mßm:h mka;shg bosßm;a lrkak'  nQ,Sh iñlrKh ,shkak'

² F i|yd jk ;¾l j.=j ms<sfh< lrjkak'

² fï i|yd yqkq mqjrej$^b.ekaùï mqjrej& Ndú; lr isiq iyNd.s;ajh fhdod

.kak'

² +5V ;¾l '1' f,i o OV ;¾l 'O' f,i o .kak'

B A F

0 0 0

0 1 1

1 0 1

1 1 0

² fuu F m%;sM,h kefÕk fjk;a fodrgq cd, mßm:hka ks¾udKh lsÍug isiqka

fufyhjkak'

² my; i|yka ud;Dld biau;= jk fia idlÉPdj fufyhjkak'

² by; ;¾l j.=j X'OR fodrgqfõ ;¾l j.=j nj

² u.ska fuu ixhqla; fodrgq moaO;sh

f.dv kefÕk nj

² A + B u.ska ;¾l iólrKhl oaú wxl moaO;sh f.dv kefÕk nj
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b.ekaùu i|yd fhdað; Wmfoia(

² m%ia;dr lvodishl fyda fldgq rE,a lvodishl ;¾l j.= igyka m%ia;dr ks¾udKh

lrjkak'

² ;¾l nQ,Sh iñlrK iq¿ lsÍu yd ksjeros m%;sM, ,nd .ekSug Wmfoia fokak'

l%shdldrlu I A = 1 0 1 1 ld, rEmigyka w|skak'

B = 1 0 0 1 ld, rEmigyka w|skak'

ms<s;=r

l%shdldrlu II

A yd B m%odkhka XOR fodrgqjg ,nd

oS F ksÍlaIKh lrjkak'

ms<s;=r

l%shdldrlu III

A yd B m%odkhka XOR imhk ld, mrdihka

fjkia lr ^ixLHd;h úp,kh lr& by;

l%shdldrlï kej; lrkak'

Wod(

l%shdldrlu IV

² my; mßm:h f.dv kÕkak'

1 0 1 1

0 0 1 0

1 0 0 1
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² ;¾l j.=j ms<sfh, lr m%;sodk m%dfhda.sl m%;sM, iuÕ ii|kak'

²   0      0         1   1

+0    +1       +0 +1

00    01       01 10

,efnk mßos Q
1
, Q

2
 m%;sodk ;¾l j.=fõ ms<sfh< lrkak'

² ,efnk m%;sM, wkqj Adder mßm: w¾: olajkak'

² by; úIh lreKq meyeos,s lsÍug w;ajef,ys IC o;a; mßYS,kh

lrkak'

l%shdldrlu IV

² ir, .Kk mßm:h f.dv kÕkak'  fuh m%dfhda.sl jHdmD;shla

f,i ie,iqï lrkak'

úIh lreKq meyeos,s lsÍug w;aje,la(

² Half Adder mßm:" Full Adder mßm: oaúuh ixLHd tl;= lsÍu i|yd fhdod .;

yels nj

.Kk mßm:

² Encoder mßm:j, oS oYu ixLHd iys; o;a; oaúuh ixLHd  njg m;a lrhs'

² Decoder mßm:j, oS oaúuh ixLHd iys; o;a; oYu ixLHd iys; o;a; njg

mßj¾;kh flf¾'

² m%dfhda.sl o;a; moaO;shl oS my; uQ,O¾u Ndú; flf¾'

 o;a;

  CLk

             Counter Encoder     Decoder 7 Segment

(BCD

to 7 segment)
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² m%dfhda.sl ;rx. fhdod .kakd wjia:d ms<sfh< lrkak'

² .Kk ^Counter& mßm: WodyrK f,i .; yelsh

   bosßhg

    - ix{d cklfhka ld, iamkaoh

² CD 7493 - 4 Bit Binary Counter Wmdx.h Ndú;fhka by; mßm:h f.dvkÕkak'

²

4" 6" 7" 13 - NC ^wiïnkaê;&

5-+V
CC
" 10 - Ground (OV)

² o¾Yl i|yd    Ndú; l< yels h'

² fldgq ;rx. cklh - ^CK iamkao i|yd& my; mßm:h f.dv keÕsh yels h'

² Encoder ^wdfla;l& yd Decoder ^úfla;l& mßm: i|yd my; oelafjk

l%shdldrlï isiq wNHdi i|yd fhdod .; yels h'

^m%;smdok o;a;&

Encoder I
C
 - CD74147

² R
1 
m%;sfrdaO IC Wmdx.fha 1 isg 9 olajd m%odkhkag iïnkaO l< hq;= h'
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 úÿ,sh bf,lafg%dksl yd f;dr;=re ;dlaIKfõoh                        13 jk fY%AKsh

² S
1 
 isg S

4
 olajd h;=re iïnkaO lrk ms<sfj, wkqj m%odk o;a; o Bg wkqrEm"

ixLHd; o;a; o ;¾l j.=jl ms<sfh< l< yels h'

Wod( S
2 
= 1, yd S

1
" S

3
  - S

9 
olajd 0 úg"

oYul 2 oaúwxl -10 hk LED j,

oe,aùu u.ska ksrEmKh fõ'

    m%;sodk

    bosßhg

CD7442  fyda

CD7445

² LKav  yf;a o¾Yl   ^7 segment&   i|yd  úflaf;k  Ndú; lsÍfï oS  - BCD

7 segment Decoder - ix.Dys; Wmdx. Ndú; flf¾'

  8 - GND (OV)

² I
C 
j, Wmdx.j, o;a;" 16 - +V

CC
(15V)

tu o;a; j.= Ndú;fhka mßm:j, fhoùug lghq;= l< yels h'

² by; mßm: woshr tlsfkl iïnkaO lsÍug" ie,iqï bosßm;a l< yels h'
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ksmqK;dj 12'0 ( mßm: ie,iqïlrKfha yqrej m%o¾Ykh lrhs'

ksmqK;d uÜgu 12'1 ( mßm: mqjrejla ie,iqïlr ksu lrhs'

ld,h ( ld,Éfþo 05  hs'

bf.kqï M, (

² bf,lafg%dksl mßm: tl,ia lsÍu i|yd fhdod .kakd úúO mßm: mqjre kï

lrhs'

² uqøs; mßm: mqjrejla ilia lr .kakd wdldrh úia;r lrhs'

² wjYH;dj wkqj uqøs; mßm: mqjre ie,iqï lrhs'

² ksjeros ;dlaIKsl l%u wkq.ukh lrñka mßm: tl,ia lrhs'

² ,efnk miqìug fhda.H f,i yeisßï rgdj ilia lr .kshs'

bf.kqï b.ekaùï l%shdj,sh

msúiSu  (

² bf,lafg%dksl mßm: tl,ia lsÍu i|yd fhdod .kakd mßm: mqjre j¾.

lSmhla ^jHdmD;s mqjre" fjfrda fndaâ" uqøs; mßm: mqjre& mka;shg bosßm;a

lrkak'

² tu mqjre l=uk ld¾hhla i|yd fhdod .kafka oehs isiqkaf.ka úuikak'

² tjeks mqjre iys; tl,ia lrk ,o mßm: oelsh yels WmlrK ms<sn| j o

isiqkaf.ka úuikak'

² my; i|yka oelafjk lreKq u;= jk mßos idlÉPdjla fufyhjkak'

² bf,lafg%dksl mßm: tl,ia lsÍu i|yd úúO mßm: mqjre fhdod .kakd

nj

² jHdmD;s mqjre ^Project Board) (Bread Board&

² fjfrda mqjre ^Vero Board&

² ;s;a kHdi ^Dot Matrix&

² má kHdi ^Strip Matrix&

² uqøs; mßm: mqjre ^Printed Circuit Board - P.C.B.&

² wjYH;dj yd fhda.H;dj wkqj by; mßm: mqjre Ndú;hg fhdod .kakd

nj

² jHdmD;s mqjre - ;djld,sl tl,ia lsÍï" m¾fhaIK yd w;ayod

ne,Sï

² ;s;a kHdi yd má kHdi - ia:djr mßm: tl,ia lsÍu'  tl u

mßm:hl Wmdx.j, msysàï rgd fjkia lrñka tl,ia lsrSfï

ksoyi we;'

² uqøs; mßm: mqjre - tl u mßm:h tl u rgdjlska úYd, ixLHdjla

tl,ia lsÍug jdKsc f,i fhdod .efkhs'
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b.ekaùu i|yd fhdað; Wmfoia(

² Tfí lKavdhug ,eî we;s f;dr;=re f.dkqj wOHhkh lrkak'

² wk;=re j my; oelafjk ud;Dld w;=ßka Tn lKavdhug ,efnk ud;dldj

flfrys Tfí wjOdkh fhduq lrkak'

² wdf,dal md,k mß:hla i|yd uqøs; mßm: mqjrejla ilia lsÍu

wdf,dal md,k mßm:hwdf,dal md,k mßm:hwdf,dal md,k mßm:hwdf,dal md,k mßm:hwdf,dal md,k mßm:h

Light Dimmer Circuit

² iajhxl%sh rd;%s mykla i|yd uqøs; mßm: mqjrejla ilia lsÍu

iajhxl%sh rd;%S myka mßm:hiajhxl%sh rd;%S myka mßm:hiajhxl%sh rd;%S myka mßm:hiajhxl%sh rd;%S myka mßm:hiajhxl%sh rd;%S myka mßm:h

Automatic Night Lamp Circuit

² .S;uh iSkq i|yd uqøs; mßm: mqjrejla ilia lsÍu

.S;uh iSkq mßm:h.S;uh iSkq mßm:h.S;uh iSkq mßm:h.S;uh iSkq mßm:h.S;uh iSkq mßm:h

Musical Bell Circuit
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² Tfí lKavdhug ,efnk ud;Dldjg wod< mßm:h wkqj ,nd oS we;s fldm¾

fndaâ lene,a, u; kshñ; uqøs; mßm:h my; oelafjk øjH$ WmlrK fhdod

.ksñka ilia lr .kak'

² áfmlaia mEk$ l=mamsh" f*ßla laf,darhsâ ødjKh" c,h" ;sk¾" me;,s

ma,diaála Ndckh" l=vd ä%,a lgqj yd w;a úÿï hka;%h

² uqøs; mßm: mqjrej ilia lr .ekSfuka wk;=re th u; Tfí ud;Dldjg wod<

mßm:h oS we;s Wmdx. fhdod .ksñka tl,ia lr .kak'

² mßm:h tl,ia lsÍfuka wk;=re j tys ksjeros;dj úuid n,d .=re Wmfoia

wkqj úÿ,sh ,nd oS l%shdldß;ajh ksÍlaIKh lrkak'

² Tfí wkdjrK iuia; mka;shg iduQysl j yd ks¾udKYS,S j bosrsm;a lsÍug

iQodkï jkak'

úIh lreKq meyeos,s lsÍug w;aje,la(

² úêu;a f,i bf,lafg%dksl Wmdx. tl,ia lsÍu i|yd ;U mg,hla we,jQ

*hsn¾ mqjre Ndú; lrk nj

² tjeks mqjre ;U la,eâ mqjre ^Copper Clad Board& f,i y÷kajk nj

² fuu la,eâ mqjre f.k my; oelafjk l%shdj,sh wkq.ukh lsÍfuka uqøs;

mrsm: mqjrejla ilia lr .; yels nj

² wjYH m%udKhg ;U la,eâ mqjrej lmd .ekSu

² tu mqjre lene,a, u; wjYH mßm:h ksjeros f,i igyka lr .ekSu

² igyka lr .;a f¾Ld u; ^c,fha yd f*ßla laf,darhsâj, osh fkdjk&

;Ska; j¾.hlska i,l=Kq lr .ekSu ̂ fï i|yd áfmlaia mEk jvd;a iqÿiq

fõ'

² by; mqjrefõ wkjYH ;U mg, bj;a lsÍu i|yd th ma,diaála fíiul

oud we;s f*ßla laf,darhsâ ødjKhl .s,ajd ;eîu

² wkjYH ;U fldgia oshùfï l%shdj,sh blauka lsÍu yd taldldr lsÍu

i|yd ødjKh le,;Su iy u|la WKqiqï lsÍu ^600C&

² wkjYH ;U fldgia iïmQ¾Kfhka bj;a jQ miq tu mqjrej msßisÿ c,fhka

lSm jdrhla fiaoSu

² wk;=re j ;sk¾ fhoSfuka f¾Ld i,l=Kq l< áfmlaia bj;a lr .ekSu

² kej; mqjrej c,fhka fidaod úh<1d .ekSu

² w;a úÿï hka;%h Ndú; lr wod< ia:dkj, isÿre úo .ekSu

² by; l%shdj,sh u.ska wmg ;kd .; yelafla jrlg tla mqjrejla muKla nj

² jdKsc f,i mßm: mqjre ;ekSfï oS fiao rduq uqøKh ^Screen Print& yd Ok

m%ldYs; ixfõoS;d l%uh ^Positive Expoure& Ndú; flf¾'

² mßm: mqjrefõ Wmdx. tl,ia lsÍfï oS uDÿ mEiaiqï l%shdj,sh isÿ lrk nj

² uDÿ mEiaiqï l%shdj,sfha oS úÿ,s mdykh ̂ 30W fyda 40W& mEiaiqï øjH ̂ áka-Bhï

ñY%Kh - idudkH wkqmd;h 60(40 yd iHkao ^fhda.H wdldrhg ilia lr .;a

rg ÿïu, jeks& fhdod .kakd nj
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ksmqK;dj 13'0 ( .=jka úÿ,s hka;% yd rEmjdyskS hka;%j, l%shdldß;ajh úuid

n,hs'

ksmqK;d uÜgu 13'1 ( úoHq;a pqïnl ;rx. yd tajdfha m%pdrKh úuid n,hs'

ld,h ( ld,Éfþo 05  hs'

bf.kqï M, (

² úoHq;a pqïnl ;rx.j, .=K V = fλ iólrKh u.ska úia;r lrhs'

² ixLHd; mrdi wkqj úoHq;a pqïnl ;rx.hl úúO;ajh u;= lr olajhs'

² úúO iïfm%aIK yd .%dyl WmlrK fhdod .ksñka úoHq;a pqïnl ;rx.j, "

l,dm m<, ^Band width& y÷kd f.k m%ldY lrhs'

² M,odhS ikaksfõok ld¾hhka i|yd iïfm%aIK úoHq;a pqïnl ;rx. iy .%dyl

úoHq;a pqïnl ;rx." iqirlrKh isÿ lrhs'

² mßm:fha Wmdx. yd WmlrKj, wdrlaIdj;a" ksjeros o;a; ksfõYkh ;yjqre

jk mßos;a mßm: wegjqï lrhs'

bf.kqï b.ekaùï l%shdj,sh

msúiSu  (

² isiq l%shdldrlï Wmfhda.S lr .ksñka l=vd .=jka úÿ,s hka;%hla l%shd;aul

lrjkak'  Bg ógr ;=kla muK ÿßka 1'5V úh<s fldaIhl w.%" l=vd ̂ jh¾& ;U

/yeka lene,a,lska msßuoskakg Wmfoia fokak'

² .=jka úÿ,s hka;%fhys yf~ys úlD;s;d úuikak'

² fldAI folla fY%aKs.; j iïnkaO lr" kej; mÍlaIKh lr yf~ys úlD;s;d

úuikak'

² my; i|yka lreKq u;= jk mßos idlÉPdjla fufyhjkak'

² úoHq;a pqïnl ;rx. ysia wjldYh udOHh lrf.k .uka lrk nj

² úoHq;a pqïnl ;rx.hka W;amdokh ùug m%Njhka wjYH nj

² úoHq;a pqïnl ;rx.hka .%yKh lr .ekSug m%Njhg idfmalaI j .%dylhka

wjYH nj

² m%Njfha m%n,;dj fjkia jk úg úoHq;a pqïnl ;rx.fha m%n,;dj o

fjkia jk nj

² ;rx. m%pdrKh wkqj úoHq;a pqïnl ;rx. fyj;a f¾äfhda ixLHd;

ix{d ^Radio Frequency Signal& j¾. flfrk nj

b.ekaùu i|yd fhdað; Wmfoia(

² úoHq;a pqïnl ;rx.j, m%pdrKh yd iïnkaO my; i|yka me;s fj; isiq

lKavdhï folla fhduq lrjkak'

² iïfm%aIK lKavdhu

² .%dyl lKavdhu
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² ix{d cklh ^Signal Generator& iy lef;dav lsrK foda,fkalaIh ^Cethode

Ray Oscilloscope& Wmfhda.S lr f.k" ;rx. yev ksÍlaIKh l< yels mßm:

igykla ks¾udKh lrjkak' ^meyeos,s lsÍfï w;aje, 1 rEmh&

² mßm: igyfkys ksrjoH;dj ;yjqre fldg kshñ; WmlrK yd Wmdx. Ndú;

lr mßm:h f.dv keÕSug i,iajkak'

² wE÷ï l< mßm:fha ksrjoH;dj ;yjqre fldg" úNj iemhSug Wmfoia fokak'

² ksÍlaIK m%;sM, wkqj my; j.=j iïmQ¾K lrjkak'

ix{d cklfhka     foda,fkalaIfhka ksÍlaIKh lrk ;rx.

imhk ;rx. ixLHd;   yevh ^m%ia;dßl&   úNjh V   ixLHd;h f  λ wdhduh

50hz
- - - - -  - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - -
100Hz
- - - - -  - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - -
1000Hz
- - - - -  - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - -
1.5kHz
- - - - -  - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - -

3Hz

² by; w.h λ fiùfï oS fldrl=re f.dkqfjys we;s V = fλ iQ;%h Ndú; lsÍug

Wmfoia fokak'   ̂ úIh lreKq meyeos,s lsÍfï w;aje, 'w' mßYS,kh lr lreKq

meyeos,s lrkak'&

² my; i|yka mßm:" .%dyl yd iïfm%aIK lKavdhï folg ,nd oS y÷kd .;a

miq" fjk fjk u ;u lKavdhug WÑ; mßm:h f.dv keÕSug Wmfoia

fokak'

² f.dv ke.+ mßm: ksjeros;dj ;yjqre lsÍfuka miq iïfm%AIK lKavdhug

ix{d ,nd oSug o" .%dyl lKavdhug foda,fkalaIh u.ska ix{d ksÍlaIKh

lsÍug o Wmfoia fokak'

² weyeis lïìfha weuqKqï ia:dkh úp,kh lrñka úia;drh Wmßu jk wjia:dj

,nd .ekSug o lKavdhï fhduq lrjkak'

² úIh lreKq meyeos,s lsÍfï w;ajef,a 'wd' mßYS,kh lr úIh lreKq idlÉPd

lrkak'

² iïfm%aIK lKavdhu i|yd mßm:h

L
1
 = 36SWG ;U lïìfhka 1cmφ yrhl"

3cm jk os.lg jg 20 la t;+ oÕrh

C = 10µF, 1µF w;r Odß;%l

A = weyeis ^Antenna& lïìh

mßm:h wgjd 6V úNjh iemhSfuka miq

'S' h;=r ON/OFF lrjkak'

² .%dyl lKavdhu i|yd mßm:h

L
2
 = 36SWG ;U lïìfhka 1cmφ yrhl"

3cm jk os.lg jg 40 la t;+ oÕrh

C = 5pµF, 10µF w;r Odß;%l

A = weyeis ^Antenna& lïìh

mßm:h ilid foda,fkalaIfhka ;rx.h ksÍlaIKh lrjkak'
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² weyeis lïìh" oÕrhg iïnkaO ia:dk fjkia lrñka jeä u úNj iamkaohla

,nd .ekSug lKavdhï fol fufyhjkak'  ^úIh lreKq meyeos,s lsÍfï

w;ajef,a 'we' mßYS,kh lr úIh lreKq idlÉPd lrkak'&

² iïfm%aIK lKavdhfï mßm:fhys n, iemhqu yd h;=r bj;a lr w.%j,g

ix{d cklhla we|Sug fhdackd lrjkak'

² iïfm%aIK lKavdhu úiska" ix{d cklh fh¥ mßm:fhka ksl=;a lrk

iïfm%aIK ix{dj" .%dyl lKavdhu úiska ksÍlaIKh lr" igyka .; lrjkak'

² .%dyl lKavdhu fj; .=jka úÿ,s hka;%hla ,nd oS" iïfm%aIK lKavdhfï

ixLHd;h we;s ;rx.h" .=jka úÿ,sfhka Y%jKh lrùug hka;%h iqir lrjkak'

^úIh lreKq meyeos,s lsÍfï w;ajef,a ixLHd; f¾Ldj wkqj úIh lreKq

idlÉPd lrkak'&

² lKavdhï fol iïnkaO lr f.k mÍlaIKd;aul j my; i|yka j.=j iïmQ¾K

lrkak'

.%dyl lKavdhu

iïfm%aIK lKavdhu   .=jka úÿ,sh u.ska wik y~          t<fUk

ksl=;a lrk ixLHd;h       AM j, oS          FM j, oS      ks.uk

  wefia$kEfia    wefia $ kEfia

100Hz - - - - - - - - - - -   - -  - - - - - - - - -       - - - - - - - - -

500Hz - - - - - - - - - - -   - -  - - - - - - - - -       - - - - - - - - -

1000Hz - - - - - - - - - - -   - -  - - - - - - - - -       - - - - - - - - -

1600Hz - - - - - - - - - - -   - -  - - - - - - - - -       - - - - - - - - -

20Hz - - - - - - - - - - -   - -  - - - - - - - - -       - - - - - - - - -

90Hz - - - - - - - - - - -   - -  - - - - - - - - -       - - - - - - - - -

120Hz - - - - - - - - - - -   - -  - - - - - - - - -       - - - - - - - - -

² .Dyia: ;;a;aj hgf;a ¥ria: md,l ^Remote Control& WmlrK Ndú;fha oS

isiqka ,nd we;s w;aoelSï my; f;aud Tiafia idlÉPd lrkak'

² ¥ria: md,k WmlrK lÜg,

² fkd.e<fmk ¥ria: md,l u.ska hka;% l%shdlrùfï yelshdj

² ¥ria: md,l Wml%ufha oS o;a; iïfma%IKh i|yd fhdod f.k we;s

Wml%u

² weyeis lïìh yerùfï oS isiqka ,o w;aoelSï my; f;aud Tiafia idlÉPd

lrkak'

² ;rx.hl m%n,;dj" ;rx. osYdk;sh wkqj o fjkia jk nj

² ;rx. ixLHd;hl" úNjh Wmßu ùu" ;rx. iqir;djg n,mdk nj

² .=jka úÿ,sh u.ska y~ Y%jKh lrùu ;=<ska isiqka ,o w;aoelSï my; f;aud

Tiafia idlÉPd lrkak'

² úia;dr uqQ¾ý; .=jka úÿ,s ^AM Radio& ixLHd; mrdih

² ixLHd; uQ¾ý; .=jka úÿ,s ^FM Radio& ixLHd; mrdih
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² ixLHd; l,dm m<,

^úIh lreKq meyeos,s lsÍfï w;ajef,a 'b' fldgi mßYS,kh lr úIh lreKq

idlÉPd lrkak'&

úIh lreKq meyeos,s lsÍug w;aje,la(

^w& I. ;rx. yev wkqj ;rx. kï flf¾'

ihska ;rx.h fldgq ;rx.h ;%sfldaK ;rx.h

II. ;rx. ixLHd;h ̂ f&" ;rx. úia;drh ̂ V& yd ;rx. wdhduh ̂ λ& ixhqla; ù

;rx. ms<sn| iólrKh f.dv kefÕa'

T = wdj¾; ld,h ^;;amr&

λ = ;rx. wdhduh

f = ;rx. ixLHd;h

 --------- ^1&

V = fλ −--------- ^2&

V = ;rx. m%fõ.h } ;-1 ógr 3x108 - ^ms-1&

f = ;rx. ixLHd;h ^Hz&

λ = ;rx. wdhduh } óg¾ ^m&

rEmh I

ix{d cklh foda,fkalaIh

^w& ² ixLHd; f¾Ldj u; ish¨ ;rx. mka;Ska f.dv kefÕa'

IR - wfOdarla; lsrK UV - mdrcïnQ, wdf,dal lsrK

Infra Red - l,dmh Ultra Violet l,dmh

² ixLHd; mrdih wkqj úoHq;a pqïnl ;rx. fyj;a f¾äfhda ixLHd;

ix{d ^Radio frequency signal or RF signal& ikaksfõok iïu; ixLHd;

f,i fjka lr we;'
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f
1

f
2

f
0

LSB           USB

BW

ixLHd;

mrdih

VLF - (Very Low Frequency)  - b;d wvq ixLHd;h 10Hz-30Hz

LF - (Low Frequency)  - wvq ixLHd;hsh 30kHz-300kHz

MF - (Medium Frequency)  - uOHu ixLHd;h 300HGkHz-3000kHz

HF - (High Frequency)  - b;d Wia ixLHd;h 3MHz-30MHz

VHF - (Very High Frequency)  - w;HqÉp ixLHd;h 30MHz-300MHz

UHF - (Ultra High Frequency)  - wê WÉp ixLHd;h 300MHz-3000MHz

SHF - (Supper High Frequency)  - w;sYh WÉp ixLHd;h 30GHz-30Hz

^we& ² Y%S ,xldfõ AM .=jka úÿ,s hka;% i|yd 525kHz-1605kHz ixLHd; mrdih

Ndú; fõ'

² FM .=jka úÿ,s hka;% i|yd 88MHz-108MHz ixLHd; mrdih Ndú; fõ'

² rEmjdyskS i|yd VHF, UHF mrdi Ndú; fõ'

^b& ;rx. fm%alaIdj,sh  u;  úoHq;a  pqïnl  ;rx. ^RF signal& mrdi we| oelaúh

yels h'

BW - l,dm m<, - Band width

f
1
 - wvqme;s ixLHd;h - LSF

f
2
 - jeäme;s ixLHd;h - USF

LSB -  wvq me;s l,dmh LSB -  jeä me;s l,dmh

BW = LSB + USB  ----- (1)

USB = LSSB  ----------- (2)

f
0
  - f

1 
= LSB   ----------- (3)

f
2
  - f

0 
= USB   ----------- (4)
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ksmqK;d uÜgu 13'2 ( iïfm%aIKhg  WÑ;   wdldrhg   ;rx.  uQ¾ck l%u úuid

n,hs'

ld,h ( ld,Éfþo 05  hs'

bf.kqï M, (

² ;rx. uQ¾ckfha wjYH;dj úia;r lrhs'

² ;rx. uQ¾ckfha oS wjYH idOl ú.%y lrhs'

² uQ¾ck l%u w;ayod n,hs'

I. úia;dr uQ¾ckh - AM

II. ixLHd; uQ¾ckh - FM

III. l,d uQ¾ckh - PM

² wdrlaIs; l%u wkqj" uQ¾ckfha uQ,O¾u mßm: w;ayod n,hs'

² uQ¾ck l%uj, .=K ikaikaokh lrhs'

bf.kqï b.ekaùï l%shdj,sh

msúiSu  (

² wÕ,a 6"x2" muK m%udKfha ldâfndaâ len,s ilia lr .kak'

² tu ldâfndaâ len,sj," meyeos,s wl=ßka my; l%shdj,shg wod< ld¾hoduh

fjka fjka j igyka lrkak'

² ",smshla ,shd ;j;a mqoa.,fhl=g ,eîu olajd jQ l%shdj,sh" g wod< whs;u wvx.=

l< hq;= fõ'

² whs;u igyka l< ldâm;a isiqka w; fnod fokak'

² yqKq mqjrefjys fofl,jr ̂ ju-ol=K&  A mqoa.,hd yd B mqoa.,hd f,i igyka

lrkak'

² A mqoa.,hd ,shk ,shqu" B mqoa.,hdg ,eîu olajd l%shdj,sh" ;ukag ,enqKq

ld¾h ldâm;a u.ska ia:dk .; lrk f,i isiqka fufyhjkak'

² hjk f;dr;=re igyka l< ;eme,a

w; f;dr;=re igyka ,smsh ljrhl  lsÍu

lsÍu nyd,Su

,efnk f;dr;=re ljrh újr ;eme,a

wei f;dr;=re os. yeÍu lr ,smsh u.ska

bj;g .ekSu      ,sms fnoSu

² my; i|yka lreKq u;= jk mßos idlÉPdjla fufyhjkak'

² ,shqul "f;dr;=re" hkq - o;a; ix{dj nj

² f;dr;=re igyka lsÍu hkq - ieÕùu fyj;a uQ¾ckh nj

² ,smsh nyd,k ljrh hkq - uQ¾ð; jyka;rdj nj

² ;eme,a lsÍu hkq - wdodhl fyj;a .%dyl wjia:dj nj

² ljrh újr lsÍu hkq - wkdjrl wjia:dj nj

² f;dr;=re o;a; lshùu hkq - wdodhl m%;sodkh nj

> > > >

<< < <

<
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² fuys w; hkq - m%odk mßj¾;lh nj ^Input Transducer&

² fuys wei hkq - m%;sodk mßj¾;lh nj ^Output Transducer&

² mdrkdhl  ^Transducer& i|yd úIh lreKq mßYS,kh lrkak'

² my; leá igyka cd, iïnkaO;dj iïfm%aIKhg .%dylh ̂ ßiSjrh& g WodyrK

f,i Ndú;

  ;eme,a

  udOHh

w;         ,sùu heùu      ,eîu lshùu    wei

      MIC iïfm%aIKh .%yKh      Speaker

b.ekaùu i|yd fhdað; Wmfoia(

² lKavdhï l%shdldrlula f,i isiqka fufyhjkak'

² m%odk ix{d ms<sn| j ^Input Signal& lreKq /ia lrkak'

² jdyl ix{d ms<sn| j ^Carrier Signal& ms<sn| j lreKq /ia lrjkak'

² lKavdhï follg ix{d ckl folla ,nd oS foda,fkalaIhl kd,sld ^CH
1
,

CH
2
& fj; tajd wE÷ï lsÍug Tjqka fufyhjkak'

² wE÷fuys ksrjoH;dj ;yjqre fldg foda,fkalaIh ^Oscilloscope& ys "Add"

ia:dkhg h;=r fhduq fldg ix{d foflys m%ia;dr ksßlaIKh ,nd .kakg

Wmfoia fokak'

² ;rx. fol ksid ,efnk ixhqla; ix{dfõ yevh" ;rx. ixLHd;h" úNjh hk

ixrpl ms<sn| j idlÉPd lrkak'

² fmdÿ l%shdldÍ m%dfhda.slhka f,i my; Wmdx. fjka lr .ekSug isiqjdg fyda

lKavdhïj,g Wmfoia fokak'

Wmdx.Wmdx.Wmdx.Wmdx.Wmdx.    m%udKh   m%udKh   m%udKh   m%udKh   m%udKh

330k m%;sfrdaOh 01

68pF Odß;%l 01

500pF úp,H Odß;%l 01

foda,k mßKdul ^OMW& 01

2N 3904 g%dkaisiagr 01

9V n,iemhqu 01
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² jHdmD;s mqjrej u; fyda fõfrda mqjrej u; fyda my; mßm:h f.dv keÕSug

Wmfoia fokak'

² mßm:fha ksrjoH;dj ;yjqre lsÍfuka miq" mßm:fha m%;sodkh" foda,fkalaIfha

kd,sldjlg ̂ CH
1
& wuqKd ix{d yevh" ixLHd;h" úNjh ksÍlaIKh lrjkak'

² 500pF úp,H Odß;%lh iSre udre lr" m%odkh iqir lrkak'

² uOHu ;rx. foda,l mrsKdulh iSreudre lr ix{dj iqir lrjkak'

² m%dfhda.sl ksrSlaIK wkqj" idlÉPd fufyhùfï oS my; i|yka lreKq ms<sn|

j wjOdkh fhduq lrkak'

² by; mßm:h uOHu ;rx. foda,k ix{d W;amdolhla nj

² fuu m%;sodkh uQ¾ckh i|yd jk jdyl ix{dj nj

² ms,sfmd, mßm: u.ska o fuu ix{djg iudk jdyl ix{d ,nd .; yels

nj

úIh lreKq meyeos,s lsÍug w;aje,la(

² uQ¾ckfha oS" m%odk ix{dj f,i Y%jH fyda oDYH ix{djla fhdod .; yels h'

² f
S 
u.ska ksrEmKh jk m%odk ix{djg ´kEu ;rx. yevhla ;sìh yels h'

² jdyl ix{dj" wm úiska ieliQ ix{djls'  fuh f
C
 u.ska o" th f

S 
< f

C
 f,i o

oelafõ'

² wkqkdo mßm:hl wkqkdo ixLHd;h" jdyl ixLHd;h f,ig mßj¾;kh

flf¾'

 jQ úg

) tallh y¾Üia ^Hz& fõ'

  iqirl mßm:h

² wkqkdo pl%hl m%ia;drh u.ska ixLHd;h yd m%;s,dNh w¾: oelafõ'

m%;sodkh
m%;s,dNh  =

   m%odkh

Output signal
Gain  =

     Input signal
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² wkqkdo ixLHd;hg idfmalaI j me;s ixLHd; f;dard .kS'

    f
C 

= jdyl ixLHd;h

    f
1 
= Wmjdylh - wvqme;s l,dm

    f
2 
= Wmjdylh - jeä me;s l,dm

² mrsj¾;l u.ska ^Transduser& mrsj¾;k ld¾hdj,sh úia;r lrhs'

² by; mßj¾;k ld¾hdj,sh i|yd f;dr;=re ix{dj os.= ia:dkhlg f.k

hdug uQ¾ckh wjYH nj

² fï i|yd my; mßos iïfm%aIKh fhdod .efkk nj leá igykska oelafõ'

f
S

   - ix{d ixLHd;h

f
C

   - jdyl ixLHd;h

f
m

   - uQ¾ð; jdyk ixLHd;h

² úia;dr uQ¾ckhl oS ix{dfõ ixLHd;h u;" jdylfha úia;drh úp,H lr

uQ¾ckh isÿ fõ'

² fuys oS uQ¾ð; .eUqr w¾: oelafõ'
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² 80] uQ¾ckhka mj;ajd .ekSu .=jka úÿ,s iïfm%aKfha oS iïu;h fõ'

² ixLHd; uQ¾ckfha oS ix{dfõ úia;drh u;" jdylfha ixLHd;h úp,kh lr

uQ¾ckh isÿ fõ'

² ixLHd; fY%aKsfha oS uQ¾ð; ix{dj my; oelafjk mßos fldgia follska

iukaú; fõ'

H
fm      

-jeä ixLHd; l,dmh

L
fm      

- wvq ixLHd; l,dmh

² fuu wjia:dfõ oS uQ¾ck idOlh w¾: oelafjk nj;a

² .=jka úÿ,s ixLHd; uQ¾ckfha oS 88MHz-108MHz mrdihka iïu; f,i yd

kS;Hkql+, j Ndú; lrk nj;a

² fuu uQ¾ckh wd¾Òl jYfhka M,odhS nj;a

² fuu uQ¾ck ld¾hdj,sh iqir lrùï myiq yd ksrjoH;dj jeä h'

² iamkaO uQ¾ckfha oS jdylfha ix{d yevh fldgq ;rx. fõ'  fï wkqj m%odk

ix{dj ixLHd; uQ¾ckhka isÿ lrk nj oela fõ'

² iamkaO uQ¾ckh wo úúO ikaksfõok ld¾hhka i|yd m%dfhda.sl j fhdod .kS'

² uQ¾ck l%uj, jdis wjdis j.=jla ms<sfh< l< yels h'

² úia;dr uQ¾ckh" ixLHd; uQ¾ckh yd l,d uQ¾ckh my; m%ia;dr u.ska w¾:

oelaúh yels h'

ix{dj ^f
s
&

jdylh ^f
c
& ihskdldr ;rx. yev fõ'

úia;dr uQ¾ckh ^Am&

l,d uQ¾ckh ^Phase Modulation&

ixLHd; uQ¾ckh ̂ Frequency Modulation&



154.=re ud¾f.damfoaY ix.%yh

 úÿ,sh bf,lafg%dksl yd f;dr;=re ;dlaIKfõoh                        13 jk fY%AKsh

² B/W rEmjdyskS mßm:hl leá igyk

²     ANT - wekafgkdj

²     Tuner - rEmjdyskS ix{d iqirkh

²     IFAmp - w;rueos ixLHd; j¾Okh

²     Detector - wkdjrlh

²     AGd - iajhx m%;s,dN md,k Wml%uh

²     Sync Seporutor - mßf,dalk mßm:h

²     V - ;sria H - isria

²     OSC - foda,alh

²     Out  - m%;sodkh

²     EGT  - wê úNj mßKdulh
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 úÿ,sh bf,lafg%dksl yd f;dr;=re ;dlaIKfõoh                        13 jk fY%AKsh

ksmqK;d uÜgu 13'3 ( iïfm%aIK l%uh wkqj wdodhl f;dard .kS'

ld,h ( ld,Éfþo 05  hs'

bf.kqï M, (

² .=jkaúÿ,s iïfm%aIKh i|yd jk iïu; y÷kd .kS'

² .=jka úÿ,s iïfm%aIK l%u úia;r lrhs'

² úia;dr uQ¾ð; iïfm%aIKh

² ixLHd; uQ¾ð; iïfm%AIKh

² iïfm%aIlhka yd wdodhlhka w;r fjki y÷kd .kS'

² iïfm%aIlhl yd wdodhl mßm: y÷kd .kS'

² wdodhlhla ix{d ixLHd; mrdi iqir lsÍfï wjYH;dj úia;r lrhs'

bf.kqï b.ekaùï l%shdj,sh

msúiSu  (

² fmrosk ld, mßÉfþofha oS isiqkg fuu úOdkh mjrkak'

"f.or we;s .=jka úÿ,s hka;%fhys uqyqKf;a oelafjk f;dr;=re

ta whqßka u we|f.k tkak'"

² Tn úYd, rEmhlska fuu uqyqK; mka;shg /f.k hkak'

tla tla orejdf.a .=jka úÿ,s hka;% uqyqK;aj, iudk o;a; bf.kqï mqjrefjys

^l¨ ,E,a,& i|yka lrkak'

² iïu;hla f,i we;s o;a; úuikak'

² m%udKk f¾Ld u; o¾Yk ndyqj u.ska lshefjk iqirl wjia:dj úuikak'

² jeäu .=jka úÿ,s m%pdrK m%udKhka we;af;a l=uk uQ¾ck f¾Ldfõ oS o úuikak'

² my; i|yka lreKq wkqj idlÉPdj fufyhjkak'

² úia;dr uQ¾ð; ix{d ;rx. mka;Ska wkqj fjkia fjk nj

AM     - MW - uOHu ;rx. mka;sh

SW
1
 - 1 jk flá ;rx. mka;sh

SW
2
 - 2 jk flá ;rx. mka;sh

² uOHu ;rx. mx;sh i|yd iïu; ixLHd; mrdihka fjka lr we;s nj

^wka;¾cd;sl ikaksfõok fldñiu&

AM ---- 525kHz isg 1605kHz olajd
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 úÿ,sh bf,lafg%dksl yd f;dr;=re ;dlaIKfõoh                        13 jk fY%AKsh

² fuu ;rx. mx;Ska my; oelafjk mßos whk f.da,h yryd m%lafIamKh

jk nj

mDÒúh

² fuu ;rx. mx;Ska i|yd ;rx. wdhdu ̂λ& w.h u; weyeis lïìh ̂Antena&

ksujk nj

² Y%S ,xld .=jkaúÿ,s ixLHd; uQ¾ckfha oS FM ßiSjr ixLhd; mrdih

88MHz isg 108MHz olajd iïu; nj

² 79MHz - 97MHz ixLHd; mrdih we;s .=jka úÿ,s hka;%hlska Y%S ,xld

fiajd ish,a, Y%jKh l< fkdyels nj

² FM ix{dfjka iDcq .uka ud¾.hl .uka .kakd nj

² iïfm%aIK ix{djka ix{d >k;ajhlska hqla; nj

² fuh by; mßos ;%sudk wlaI moaO;shl oelaúh yels nj

b.ekaùu i|yd fhdað; Wmfoia(

² jHdmD;shla f,i ld¾hh mjrd fokak'  ^ld, ie,eiau&

² my; oelafjk Wmdx. /ialr .ekSug;a" fjf<|fmd< ñ, .Kka igyka lr

.ekSug;a lKavdhï fufyhjkak'

1' 2N2904 g%dkaisiagrh

2' IF ^ly& mßKdulh

3' 47K m%;sfrdaOlh

4' 18K m%;sfrdaOlh

5' 1K m%;sfrdaOlh

6' 100nF Odß;%lh

7' 68nF Odß;%lh

8' 120Ω m%;sfrdaOlh

9' 10µF bf,lafg%d,hsáka Odß;%lh
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 úÿ,sh bf,lafg%dksl yd f;dr;=re ;dlaIKfõoh                        13 jk fY%AKsh

² fjfrda mqjrejl my; oelafjk uQ¾ck mßm:h f.dv kÕkak'  fuys oS my;

we;s lreK flfrys wjOdkh fhduq lrkak'

1' ie,iqï lsÍu

2' Wmdx. msysgqùu

3' mEiaiSu

4' kshñ; j¾Kj,ska jh¾ fhoSu

5' ksudj

² AM uQ¾ck mßm:h

² mßm:h ksjeros j ilid m%odk w.%hg ix{d cklh 100Hz ix{dfjka ,nd

fokak'

² m%;sodk w.%hg foda,fkalaIh fhdod ^Probs u.ska& ix{d yevh ksÍlaIKh

lrkak'

² IF Wmdx.fhys fmrhsÜ yrh lrljd wjYH ixLHd; ,nd .ekSug W;aidy

lrkak'

² m%odk ixLHd; yd yevh fjkia lr ,efnk m%;sodk j.=jla ms<sfh, lrkak'

² fuu lreKq biau;= lrñka idlÉPdj fufyhjkak'

² by; m%dfhda.slh ksjfia oS f.dv kÕd .; yels f,i jHdmD;s ie,eiau

ilid .; yels h'

² uQ¾ckh l< wkqkdo mßm:h" foda,k mßm:h yd ñY%K mßm:h wvx.=

jk nj

² fuu uQ¾ð; ix{dj iïfm%aIKh lrùu i|yd RF j¾Okhla wjYH nj

² my; oelafjk mßos RF j¾Okhla f.dv kÕd .; yels nj

² fuh by; uQ¾ckfha m%;sodkhg iïnkaO lr iïmQ¾K iïfm%aIKhla

f.dv ke.sh yels nj

² tfia f.dv ke.+ iïfm%aIKh u.ska" uqod yßk RF ix{dj .=jkaúÿ,s

ßiSjrhlska .%yKh lr .; yels nj

² iïfm%aIKh yd ßiSjrh iqir lsÍu u.ska m%ñ; ;;a;aj f.dv kef.k nj
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 úÿ,sh bf,lafg%dksl yd f;dr;=re ;dlaIKfõoh                        13 jk fY%AKsh

úIh lreKq meyeos,s lsÍug w;aje,la(

² AM .=jka úÿ,s hka;%hl mßm: igyk$ leá igyk úu¾Ykh lrkak'

² FM .=jka úÿ,s hka;%hl mßm: igyk$ leá igyk úu¾Ykh lrkak'

² wê úiuyhqï - Supper Hetrodyne (super Het) ßiSjr mßm:h IF woshf¾ j.lSu

ú.%y lrkak'

² fmr mdvul oS ksmqK;d ,enQ foda,k" ;ekafoda,k wdj¾cKh lrkak'

² .=jka úÿ,s ßiSjrhl ;ekafoda,k ld¾hdj,sh úuid ixLHd; fjkialr .ekSu

.Ks;uh f,i w¾: olajkak'

²

^fuu AM/FM leá igyk yd mßm: igyk weñKSug wjYH h'&

IF      - w;rueos ixLHd;h

LF      - ;ekafoda,k ixLHd;h

RF      - .=jka ixLHd;h

IF   =  LF - RF  ----- (1)

fuu iólrKh wkqj WodyrKhla olajkak'

² 740kHz ixLHd;fha oS isxy, fojk fiajh Y%jKh lsÍug 455kHz w;rueos

ixLHd;hla we;s ßiSjrh;a iqir lsßfï oS ;eka foda,lfha ilia flfrk

ixLHd;h .Kkh lrkak'

RF = 700kHz, IF = 455kHz,  LF = ?

LF =  IF + RF

     =  455 + 700 = 1155kHz

² IF = 10MHz jQfha kï LF .Kkh lrkak'

LF  = 10000 + 700  =  10.7MHz

² RF j¾Ok i|yd Ndú; jk Wmdx. ixfõoS Wmdx. fõ'

² mßm: iqir lsÍu u.ska fodaI ix{d wvq lr .; yels h'
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 úÿ,sh bf,lafg%dksl yd f;dr;=re ;dlaIKfõoh                        13 jk fY%AKsh

ksmqK;d uÜgu 13'4 ( rEmjdyskS iïfm%aIK ;dlaIKh úuid n,hs'

ld,h ( ld,Éfþo 05  hs'

bf.kqï M, (

² rEmjdyskS ;rx. mrdi kï lr olajhs'

² rEmjdyskS ix{d iïfm%aIK uQ,O¾u úia;r lrhs'

²  rEm ix{d ²  Yío ix{d

² l¿ iqÿ yd j¾K rEmjdyskS leá igyka fjka lr y÷kd .kS'

² rEm ixLHd; mrdihg wkqj wekafgkd y÷kdf.k m%;sM, úia;r lrhs'

² rEmjdyskS iïfm%aIK yd úldYk iïu; ̂ Standards& iy wdrlaIs; m%ñ; úia;r

lrhs'

bf.kqï b.ekaùï l%shdj,sh

msúiSu  (

² rEmjdyskS mßm: Wmdx.hla fyda Wmdx. fldgila mka;shg bosßm;a lrkak'

Wod( rEm ;,hl úÿkdfõ fldgila" wê úNj mßKdulh" W;al%uK

oÕrh

² Wmdx. isiqkg y÷kd .ekSug wjia:dj oS" úu¾Ykd;aul wjOdkh fhduq lrñka

idlÉPdj fufyhjkak'

² my; i|yka lreKq biau;= jk mßos idlÉPdj fufyhjkak'

² Y%jH iy oDYH ixhqla; wdodhlh" rEmjdysksh nj

² Yío o;a; yd rEm o;a; uQ¾ckh u.ska iïfm%aIKh isÿ jk nj

² fï i|yd iïu; ixLHd l,dm fjka lr we;s nj

² VHF yd UHF i|yd fjkia kd,sld ^Channel& we;s nj

² kd,sldjl wvx.= rEm yd Yío o;a; fjka lr .ekSug mßm: woshr f.dv

keÕS we;s nj

bf.kqu i|yd fhdað; Wmfoia(

² ksjfia oS fyda úfõl ld,fha oS ld¾hfha fhdojkak'

² mka;sh lKavdhï follg fnod ud;Dld ,nd fokak'

1' l¿ iqÿ rEmjdysksh

2' j¾K rEmjdysksh

² tla tla lKavdhug ,enqKq ud;Dldj hgf;a

1' rEmjdyskS hka;%hl mßm: leá igyk w|skak'  fï i|yd "ì%ia,a fndaâ"

tlla Ndú; lrkak'

2' rEm k,hl wNHka;r rEmh w|skak'  fï i|yd "ì%ia,a fndaâ" tlla

Ndú; lrkak'
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 úÿ,sh bf,lafg%dksl yd f;dr;=re ;dlaIKfõoh                        13 jk fY%AKsh

3' rEm k,hl ;srfha fmdaiam¾ ffi, msysáu isÿre lmd ilia lr.;a

ldâfndaâ ;,hl ks¾udKh lrkak'

²  fuu ;srh 5x4 fyda 4x3 wkqmd;fhka ùu

²  isÿre w;r mr;r iudk ùu

²  tl u rgdfõ isÿre ùu

ms<sn| j ie,ls,su;a jkak'

4' "l¿ iqÿ" rEmjdyskS ud;Dldj ,enQ lKavdhu ;u ;srfha miq mi iqÿ

irex.,a fld,hla w,jkak'

5' "j¾K rEmjdyskS" ud;Dldj ,enQ lKavdhu

;sria miq mi tla tla isÿre r;=" fld," ks,a

j¾K irex.,a fld,j,ska w,jkak'

6' "l¿ iqÿ rEmjdyskS" lKavdhu jk Tn" tla n,an,hla iys; úÿ,s mkaoula

ks¾udKh lrkak'  fuys n,anh uQK;

rEmfha mßos ùu jeo.;a h'

7' "j¾K rEmjdyskS" lKavdhu jk Tn" n,an ;=kla iys; wdf,dal ̂ R, G, B&

uqod yßk úÿ,s mkaoula ks¾udKh lrkak'

             ks,a ^B&

        fld, ^G&

r;= ̂R&

8' Tn /ia lr.;a ish,a, ks¾udKYS,S j rEmjdyskS rEm k,hla olajd úlikh

lrkak'

² my; oelafj wruqKq fmroeß j ta ta ld,mßÉfþo yryd idlÉPd fufyhjkak'

² bf,lafg%dk úÿkdjl l%shdldß;ajh" lef;davfha isg wefkdavhg

bf,lafg%dksl ixp,kfhka isÿ jk nj

² bf,lafg%dak úÿkd lSmhla Ndú;fhka en  loïN lSmhla tljr l%shd;aul

l< yels nj

² lef;davhg ,efnk oDYH ix{d f;dr;=rej,g wod< úNj" Odrd ixrpl

wkqj en  uqod yefrk nj

² fuu en  md,kh l< yels nj

fï i|yd Wm wefkdav Ndú; jk nj

² rEmjdyskshla ̂Contrast, Brightness& oSma;;d md,lh" ;Sj%;d md,lh fuu.ska

ms<sìUq jk nj
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 úÿ,sh bf,lafg%dksl yd f;dr;=re ;dlaIKfõoh                        13 jk fY%AKsh

² fmdiam¾ ffi, wdf,dalh ksid m%;soSmkh jk nj

² wdf,dal m%d:ñl j¾K f,i r;= ^R&" fld< ^G&" ks,a ^B& Ndú; jk nj

² R, G, B i|yd ixLHd; uÜgï yd úNj uÜgï mj;sk nj

² iqÿ j¾Kdj,sh j¾K 7lska iukaú; jk nj

fuh j¾K iumd; ùfuka f.dv kef.k nj

² PAL, SECAM, NTSC hkq j¾K ix{d iïfm%aIKh lsÍfï iïu; nj

² isiq .fõIK u.ska mka;shg /f.k wd f;dr;=re tosfkod mdvï msúiqug iqÿiq

f,i Ndú;hg .ekSug lghq;= lrkak'  ta wkqj úIh lreKq w;aje,

Wmfhda.fhka kHdh lreKq idlÉPd lrkak'

² jHdmD;s m%dfhda.slhka i|yd "wekafgkd" j¾.j, rEm igyka w|skak'

² wjg m%foaY ;=< olakg ,efnk wekafgkd j¾.j, rEm igyka w|skak'

² tu wekafgkd VHF, UHF f,i j¾. lrkak'

² wekafgkdfõ m%Odk Wmdx. yd uQ,hka ^Element& kï lrkak'

² wekafgkdfõ nQiagrh iu. iïnkaO jk ms<sfj, we| ;nkak'

² fjf<| fmd< .fõIKfhka Tn ÿgq wekafgkd ms<sn| f;dr;=re ,nd

.kak'  fuys oS"

² j¾.h$ iajrEmh

² Ndú; l< yels ixLHd; mrdi$ TV j¾.

² n, m%udKh

² ñ, - ms<sn| j o;a; ,nd .kak'

² Tn úiska ,nd .;a f;dr;=re u.ska" wekafgkd ms<sn| wjfndaOhla fkdue;s

mqoa.,hl=g mßYS,kh l< yels l=vd w;a fmd;la ms<sfh, lrkak'

² fuh mka;shg bosßm;a lrkak'
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 úÿ,sh bf,lafg%dksl yd f;dr;=re ;dlaIKfõoh                        13 jk fY%AKsh

úIh lreKq meyeos,s lsÍug w;aje,la(

² weyeis lïìh fyj;a wekafgkdj ixLHd; yd ;rx. wdhduh u; r|d

mj;sk nj

² .%dyl" fhduqldrl" mrdj¾;l f,i ikakdhl o~q Ndú; jk nj

² merfnd,sl wekafgkdjl mrdj¾;l .=Kh lsrK kdNs.; ùfï isoaOdka;h

u; f.dv ke.S we;s nj

² tfia ,nd.kakd ix{d j¾Okh lr .ekSu j¾Ol mßm: u.ska isÿjk w;r th

nQiag¾ ^Booster& f,i kï lrk nj

² wê WÉp ixLHd; ̂ VHF& mrdih my; oelafjk f,i ixLHd; f¾Ldfõ mj;S'

fï ksid VHF l,dmh ;=< FM .=jka úÿ,s hka;% fiajdjka ijka oSfï yelshdj

yd FM .=jka úÿ,s hka;% u.ska VHF rEmjdyskS fiajdj,g ijka oSfï yelshdj

mj;S'

² wê WÉp ixLHd; ̂ UHF& mrdih my; oelafjk f,i ixLHd; f¾Ldfõ mj;S'

² VHF ;rx. mka;sfha uOH ixLHd;h yd UHF ;rx. mx;sfha uOH ixLHd; u;

o< ;rx. wdhduh .Kkh lsßu my; mßos isÿ flf¾'

Wod( VHF i|yd"   = 165MHz

fï wkqj ;rx. wdhduh λ =  u.ska

=

= 1.81m ̂ ógr&

² ;rx. wdhduh u; wekafgkdj ks¾udKh flf¾'

Wod( VHF i|yd

vhsfmda,h = λ/2

= 1.81/2   = 0.90m

= 90cm

V.H.F.VHF  T.V.   Channel

ikakhk ud¾.h

 vhsfmda,h

U.H.F.VHF  T.V.   Channel
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fmdaiam¾
wdf,ams; ;,h

fijke,s wdjrKh
^isÿre iys; ;yvqj&

Inline Gun

úÿkdj

(Delta Gun)

fv,agd.ka úÿkdj

² rEmjdyskss mßm:j, leá igyk fï iu. wuqKd we;'  tu leá igyk wkqj

leáhg wod< kHdh my; i|yka mßos fõ'

l¿ iqÿ rEm ;,h - ^lef;dav lsrK k,h&

  1   lef;davh

  2   wefkdavh

Y - W;al%uk o.r

V - isria W;al%uk o.rh

H - ;sria W;al%uK o.rh

G - md,k Wm wefkdav

P - fmdiam¾ ffi, ì;a;sh ^wdf,amh&

  3   - oeä ùÿre uqyqK;

  4   - ksIalS%h jdhqj

HV- wêfjda,aàh iemhqu

TH - ;dmk oÕr ^Heater&

j¾K rEm ;,h

      fijke,s wdjrK j¾K ̂ R, G, B& fmdiam¾

      Wml%uh ^Shadow Mask& ffi, wdf,amkh

fijke,s wdjrK Wml%uh my; i|yka mßos úÿkdfjka ,efnk bf,lafg%dak

loïNh ;srh u; m%lafIamkh lrkq ,nhs'
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² W;al%uK o.rh u.ska ;srig yd isrig en  loïNh p,kh lrkq ,nhs'  fuh

mrsf,dalk ld¾hdj,shg iumd; j isÿ fõ'

W;al%uK en  loïNh

oÕr

² rEm rduqjla m;kh ùu i|yd lafIa;% rduq folla wjYH fõ'  ^iïu;&

tla lafIa;% rduqjla i|yd ;sria f¾Ld 312'5 o" rEm rduqjla i|yd ;sria f¾Ld 625

la o Y%S ,xld rEmjdyskS úldYk i|yd fhdod .kS'

  1 lafIa;% rduqj   2 lafIa;% rduqj     rEm rduqj

² WodyrKhla f,i my; mßos ldâfndaâ ;,hl fome;af;ys rEm folla w|skak'

fuh N%uKh lrjd osiajk rEmh wdo¾Ykh lrkak'

fuu oDIaá udhdj rEmhla f.dv ke.Su i|yd tllg miq tlla m;s; ùfï

^PAL& l%uh r|d mj;sk nj meyeos,s fõ'

²

rEmjdyskS ßiSjrhl leá igyk
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RF - .=jka ikaksfõok ix{d fyj;a uQ¾ð; rEmjdyskS ix{d ixLHd; woshr

IF - w;rueos ixLHd; j¾Ol woshr

De- wkdjrl woshr

Am - Y%jH j¾Olh

V.Amp - rEm ix{d j¾Ol woshr ^VA&

Sync - ^iskala fimf¾g¾& - iul=re úfpþolh

V- isria W;al%uK woshg

H- ;sria W;al%uK woshr

OSC- foda,l woshr

Out- -m%;sodk woshr

F- wê úNj woshr

DY - W;al%uK oÕr

² .=jka úÿ,s hka;%hl leá igyk

 Ant - wekafgkd woshr

 RF - .=jka ixLHd; j¾Ok woshr

Mix - ñY%l woshr

 OSC - ;eka foda,l woshr

 IF - w;rueos ixLHd; woshr

 PC - wkdjrl woshr

 AF - Y%jH j¾Ol woshr

 SP - Yío úldYh

²  VHF yd  UHF ixLHd; mrdi ikaksfõo iïu; u; kd,sld i|yd fjka lr

we;'

 CH- kd,sld"  SC - Yío jdyl"  PC - rEmjdyl

Yío jdyl uQ¾ð; wjia:dj - ixLHd; uQ¾ckh u.ska o rem jdyl uQ¾ð;

wjia:d - úia:dr uQ¾ckh u.ska o isÿ flf¾'

²  VHF, UHF wekafgkd i|yd wod< ix{dfõ λ w.h Ndú; flf¾'  fï wkqj

λ$2, λ$4 wekafgkd Ndú;fha mj;S'

² hd.S wekafgkd fla;=jl uQ,O¾ufhka ielfia'

² merfnd,sl wekafgkd kdNs.; mrdj¾;l uQ,O¾uh Ndú;fhka ielfia'
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hd.S wekafgkd

mrdj¾;l   fhduqldrl

merfnd,sl wekafgkd

 >
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ksmqK;dj 14'0 ( mß.Kl fufyhqï moaO;s ir, ld¾hhka i|yd Ndú;

lrhs'

ksmqK;d uÜgu 14'1 ( fufyhqï moaO;sj, úúO;ajh fjka lr olajhs'

ld,h ( ld,Éfþo 05  hs'

bf.kqï M, (

² fufyhqï moaO;shl iajNdjh úia;r lrhs'

² fufyhqï moaO;shl wjYH;dj ms<s.kshs'

² Ndú;fha mj;sk fufyhqï moaO;s j¾. y÷kd .ksshs'

² ld¾hhg wkqj iqÿiq fufyhqï moaO;sh f;dard .kshs'

bf.kqï b.ekaùï l%shdj,sh

msúiSu  (

² ´kE u wdh;khl" l¾udka; Yd,djl we;s úúO l%shdj,s úê mj;ajdf.k

hEug ;sìh hq;= wjYH;djhka isiqkaf.ka úuikak'

² mß.Klhl we;s úúO oDVdx. yd uDÿldx. w;r ikaksfõokh mj;ajd .kakd

wdldrh isiqkaf.ka úuikak'

² my; oelafjk lreKq u;= jk mßos idlÉPdjla fufyhjkak'

² ´kE u wdh;khl$ l¾udka;Yd,djl úúO l%shdj,Ska úOu;a j

mj;ajdf.k hdu i|yd tu lghq;= fufyhùfï mßmd,k ld¾h

uKav,hla wjYH jk nj

² wdh;khla$ l¾udka;Yd,djla i|yd fufyhqï ld¾h uKav,hla wjYH

jkakd fia u mß.Klh o úúO oDVdx. yd uDÿldx.j,ska flfrk

ld¾hhka fufyhùu i|yd fufyhqï moaO;shla wjYH jk nj

b.ekaùu i|yd fhdað; Wmfoia(

² Tn lKavdhug imhkq ,nk f;dr;=re f.dkqj mßYS,kh lrkak'

² w¨;ska tl,ia l< mß.Klhla tiekska úÿ,sh iemhSfuka Ndú;hg .; yels

oehs úuid n,kak'

² tfia Ndú; l< fkdyels kï ta i|yd imqrd .; hq;= wfkl=;a uQ,sl wjYH;d

úuid n,kak'

² my; i|yka fufyhqï moaO;sj,ska Tn lKavdhug ,efnk ud;Dldj flfrys

wjOdkh fhduq lrkak'

² Windows XP

² Linux

² Tng ,eî we;s ud;Dldj my; i|yka f;aud Tiafia úu¾Ykh lrkak'

² ud;dldjg wod< fufyhqï moaO;sfha we;s myiqlï yd Ndú;fha uQ,sl

wjYH;d

² wod< fufyhqï moaO;shg wu;r j Tn y÷kd.;a fufyhqï moaO;s
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² wod< fufyhqï moaO;sh wfkl=;a fufyhqï moaO;sj,ska fjkia j Ndú;

lsÍug fya;= jQ iqúfYaIS;dj

² moaO;s uDÿldx.fha ld¾hNdrhka

úIh lreKq meyeos,s lsÍug w;aje,la(

² mß.Klhla Ndú;hg .ekSu i|yd fufyhqï moaO;shla wjYH jk nj

² fufyhqï moaO;shla f,i moaO;s uDÿldx. lÜg,hla Ndú; lrk nj

² moaO;s uDÿldx. fufyhqï moaO;s kñka o y÷kajk ,nk nj

² fufyhqï moaO;s mß.Kl moaO;shl l%shdldß;ajh md,kh i|yd ieliqkq

uDÿldx.hla f,i o ye|skaúh yels nj

² moaO;s fufyhqï uDÿldx.h a f;dard .ekSfï oS mß.Klfha

² uOH ieliqqï tallfha fõ.h

² RAM Odß;dj

² oDV ;eáfha Odß;dj

² fjk;a mß.Kl yd wod< msßú;r imqrd,sh hq;= nj

² moaO;s uDÿldx. u.ska o;a; ,nd .ekSu yd m%;sM, ,nd oSu jeks ish¨ ld¾hhka

md,kh lrkq ,nk nj

² mß.Kl ;=< o;a; ixirKh ksishdldrfhka md,khlska hq;= j isÿ lsÍu

fufyhqï moaO;sh u.ska bgq lrkq ,nk nj

² fufyhqï moaO;sh uqøK hka;%h (Printer)" ialEkrh ^Scanner&" o¾Yk ;srh

^Monitor& jeks ndysr tall iu. fuka u uOH ieliqï tallh ̂ Central Process-

ing Unit/CPU&" u;lh ̂ Memory& jeks oDVdx. iu. o ish ikaksfõokh mj;ajd

.kakd  nj

² wka;¾cd, iïnkaO;d mj;ajd .ekSug wjYH l%uf,aL we;=,a j we;s nj

² ld,h yd Yla;sh wju f,i fhdod .ksñka fhojqï uDÿldx. Odjkh lrùu

i|yd fufyhqï moaO;sh u.ska wk.s iydhla ,efnk nj

² jvd m%p,s; fufyhqï moaO;s lsysmhla jYfhka my; fufyhqï moaO;s oelaúh

yels nj

² DOS (Disk Operating System)

² fj¿ï ^Versions& .Kkdjlska hq;a Windows fufyhqï moaO;s

Wod(  Windows 98, Windows XP, Vista

    OSS (Open Source), Linux Red Hat, UBUNTU, UNIX

² mß.Klh i|yd fufyhqï moaO;shla f;dard .ekSfï oS tu mß.Klh Ndú;

lrk ld¾hhkag .e<fmk fufyhqï moaO;shla f;dard .; hq;= nj

² WodyrKhla f,i cd, .; lrk ,o mß.Kl moaO;shl Server mß.Klh

i|yd fufhyqï moaO;shka ia:dmkfha oS ta i|yd .e,fmk Windows Server

fufyhqï moaO;shka ia:dmkh lr .; hq;= nj
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ksmqK;d uÜgu 14'2 ( fufyhqï moaO;shla ia:dmkh lrk wdldrh úuid n,hs'

ld,h ( ld,fþo 05  hs'

bf.kqï M, (

² mß.Klhla iïnkaO j oDVdx. yd uDÿldx. ia:dmkh lsÍu ms<sn| j úia;r

lrhs'

² úúO fufhyqï moaO;s j¾. Ndú; lsÍfï wjYH;djh ̂ mß.Klfha YlH;djh&

wkqj fufyhqï moaO;s f;dard .ekSu ms<sn| j úia;r lrhs'

² mß.Klhg wdfõKsl jQ o;a; fldgia yd oDVdx. ms<sn| ish¨ úia;r CMOS

u;lfha ;nd .kakd nj ms<s.kshs'

² mß.Klfha ia:dms; oDVdx. wkqj iqÿiq fufhyqï moaO;sh f;dard Ndú; lrhs'

² ld¾hhka lsÍfï oS wjYH ;;a;ajhka i|yd iqÿiq l%ufõohka Ndú; lsÍug j.

n,d .kS'

bf.kqï b.ekaùï l%shdj,sh

msúiSu  (

² mß.Kl oDVdx. Ndú; lr mß.Klhla tl,ia l< miq" th Ndú;hg .ekSu

i|yd imqrd .; hq;= uQ,sl lreKq ms<sn| j isiqkaf.ka úuikak'

² my; i|yka lreKq u;= lrñka idlÉPdjla fufyhjkak'

² ia:dmkh lr .; hq;= moaO;s fufyhqï uDÿldx.h CD ;eáhl .nvd lr

we;s nj

² CD ;eáfha we;s uDÿldx.h úêu;a l%u wkqj mß.Klfha oDV ;eáfha

.nvd lr .; hq;= nj

² oDV ;eáh ksis mßos ie<iqï lr .ekSu i|yd o fufyhqï uDÿldx.h

fhdod .; hq;= nj

b.ekaùu i|yd fhdað; Wmfoia(

² mß.Klfha ish¨ u oDVdx. fldgia tl,ia l< miq thg úÿ,sh imhd tys

iaúph u.ska l%shdrïN lrkak'

² bkamiq j h;=re mqjrej ^Keyboard& u; we;s Del fyda F1 ^uõmqjrej ^Mother

board& wkqj& h;=r tîfuka CMOS setup fj; t<efUkak'

² by;  CMOS setup fj; meñKs miq tys Standard CMOS setup fj; f.dia oDV

;eáh ^Hard Disk& yd ixhqla; ;eá Odjlh ^CD Drive& hk Wmdx. wkdjrKh

j we;s oehs ksßlaIKh lrkak'

² bka miq j tys we;s mK.ekajqï mßmdáfha ̂ Boot sequence settings& uq,g we;=<;a

lsÍu ms<sfj,ska Floppy, CD ROM, HDD wdldrhg ilia lrkak'

² CD ROM fyda DVD ROM ;=<g ia:dmkh l< hq;= fufyhqï moaO;sh we;=<;a

ixhqla; ;eáh oud CMOS Setup Save lsÍfuka miq kej; mK .ekaùu isÿùug

bv yßkak'
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² fufyhqï moaO;sh iys; ixhqla; ;eáh iu. kej; mß.Klh mK .ekaùfuka

miq tys fukqfõ i|yka wdldrhg lreKq ms<smeoSu u.ska moaO;sh újD; lrkafka

o@ hk m%Yakh i|yd fjk;a h;=rla tîu isÿ lrkak'

² fuys oS oDV ;eáh fldgiaj,g fjka lsÍu ^Partition& i|yd o úOdk ,nd oSu

lrkak'

² oDV ;eá u;lh wjYH fldgiaj,g fjka lsÍfuka ^Partition& miq j tys C

Odjl fldgi f*daueÜ ^Format& lsÍu lrkak'

² fufyhqï moaO;sfha ia:dmkh jk w;r;=r il%sh lsÍfï fla;h ^Activation

Code& ,nd fokak'

² ish,a, wjika jQ miq iajhxl%Sh j mß.Klh l%shdrïN jk ksid miq j ish¨

foa ksÍlaIKh lrkak'

² Tnf.a wkdjrK iduQysl j yd ks¾udKYS,s j mka;shg bosßm;a lsÍug iQodkï

jkak'

úIh lreKq meyeos,s lsÍug w;aje,la(

² mß.Klhla ilia lsßu i|yd thg Mother board, Processor, RAM, Hard Disk,

CD ROM, cj iemhqu" ^Power supply& jeks oDVdx. wjYH jk nj

² fïjd mß.Klh i|yd jk wdjrKhla ^Casing& ;=< tl,ia l< hq;= nj

² m%:ufhka wdjrKh ;=< uõ mqjrej tl,ia lr thg wjYH RAM yd fjk;a

Wmdx. iïnkaO l< hq;= nj

² tys kshñ; ia:dkj, CD ROM yd Hard Disk iïnkaO lsßu yd tajdfha fhd;a

^Cables& kshñ; wdldrhg iïnkaO l< hq;= nj

² ish,a, iú lr wjika jq miq mß.Klhg cjh iemhSu isÿ l< hq;= nj

² cjh imhd wdjrKfha we;s tnqï iaúph ^Push button switch& tîfuka th

l%shdrïN l< hq;= nj

² mß.Klh l%shdrïN ù tys we;s RAM Odß;djh mß.Klh u.ska mÍlaId

lsÍfuka wk;=re j Beep ^îma& Yíohla iamSlrh u.ska msg lrk nj

² tu wjia:dfõ mß.Kl ;srfha oelafjk Wmfoia wkqj h;=re mqjrefõ we;s Del

fyda F
1
 h;=r tîfuka ^Format& CMOS Setup fj;g hd hq;= nj

² CMOS Setup hkqfjka i|yka lrkq ,nkafka mß.Klh fj;g iïnkaO lr

we;s ish¨ u WmlrK yd tajd ms<sn| ish¨ úia;r u;lfha /|ùu l< hq;= nj

² kuq;a fuh RAM u;lh fkdjk nj

² fïjdg wu;r j mK.ekafjk ms<sfj, ^Boot sequence& o CMOS u;lh fj;

,nd osh hq;= nj

² fuys oS tu ms<sfj, Floppy Disk, CD ROM, HD Drive wdldrh ilia l< hq;= nj"

Ndú; lrkakdg wjYH wdldrhg o fuh ilia lsÍu l< yels nj

² kej; mß.Klh mK .kajk úg ia:dmkh lsÍug wjYH fufyhqï moaO;sh

^Operating System& iys; ixhqla; ;eáh ;eá Odjlhg oeñh hq;= nj

² ixhqla; ;eá Odjlfhka wdrïN jk úg ;srh u; ;eáh u.ska wdrïN lrkafka

o hk j. m%o¾Ykh lrk nj o túg h;=re mqjrefõ h;=rla tîu l< hq;= nj

² fuys oS oDV ;eáfha iïmQ¾K úia;rhla m%o¾Ykh lrk nj yd th fldgiaj,g

fjka lsÍfï ^Partition& wjia:dj o ,nd fok nj
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² oDV ;eáh ^Hard Disk& fldgiaj,g fjka lsÍu hkqfjka y÷kajkafka tu

;eáfha we;s bvlv tla tla Odjl ^C, D, E wdoS& jYfhka fjka lr ;eîu nj

² wjidkfha fuys we;s C Odjlh u; fufyhqï moaO;sh ia:dmkh isÿ jk nj

² fufyhqï moaO;sh ia:dmkh jk w;f¾ oS tys il%sh lsÍfï fla;h ̂ Activation

Code& ,nd osh hq;= nj

² il%sh lsÍfï fla;h w;HdjYH jk nj yd th ksjeros úh hq;= nj o" tfia

fkdue;s jqjfyd;a fufyhqï moaO;sh ia:dmkh l< fkdyels nj
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ksmqK;d uÜgu 14'3 ( fufyhqï moaO;s ksjeros j yiqrejhs'

ld,h ( ld,Éfþo 05  hs'

bf.kqï M, (

² mß.Klh l%shdrïN lrùu yd keje;aùu ksjeros j lrhs'

² mß.Klfha úúO w;=re uqyqK;a fhdodf.k we;s nj ms<s.kS'

² f*da,av¾ ks¾udKh lrhs'  thg f.dkq we;=<;a lrhs'

² f.dkq kdu yd f.dkq os.= iqÿiq mßos fhdohs'

² f.dkq yd f*da,av¾ myiqfjka fiùfï l%u wkq.ukh lrhs'

bf.kqï b.ekaùï l%shdj,sh

msúiSu  (

² mß.Klhg úÿ,sh iemhSfï oS imqrdf.k ;sìh hq;= uQ,sl wjYH;d isiqkaf.ka

úuikak'

² mß.Klhla keje;aùfï oS wkq.ukh l< hq;= l%shd ms<sfj, isiqkaf.ka úuikak'

² isiqkaf.a fofofkla mß.Klh bosßhg le|jd ls%hdrïN lrùu yd keje;aùu

isÿ lsÍug wjia:dj ,nd fokak'

² my; i|yka lreKq biau;= jk mßos idlÉPdjla fufyhjkak'

² mß.Klh l%shd;aul jk w;r ;=r úÿ,sh úikaê ùu mß.Kl

uDÿldx.j,g fuka u oDVdx.j,g o o;a; yd f;dr;=rej,g o ydks we;s

úh yels nj

² mß.Klhg úÿ,s iemhqula ̂ un interruptable power supply/UPS& yryd úÿ,s

iemhqu ,nd osh hq;= nj

² wLKav úÿ,s iemhqfï negß wdfrdamKh ù ;sìh hq;= nj

² mß.Klhg úÿ,sh imhd we;s ùu

² moaO;s tallh ^System unit& u; we;s iaúph ON l< hq;= nj

² bka miq l%shd wdrïN ùfï ^Boot sequance& mshjrj,a wjika ù desktop

w;=re uqyqK; ^Interface& ,efnk ;=re isáh hq;= nj

² mß.Klhl l%shdldß;ajh keje;aùfï l%shdj,sh shutdown kñka y÷kajk

nj

² Start button u; we;s Turn Off, Click lr ,efnk ixjdo fldgqfõ ^Dialog

Box& we;s Turn Off Down Button  u; Click lr Shut Down l< hq;= nj

b.ekaùu i|yd fhdað; Wmfoia(

² Tn lKavdhug fjka lr we;s mß.Klh fj; fhduq jkak'

² my; i|yka l%shdldrlïj, ksr; jkak'

² mß.Klh mK .kajd Desktop w;=re uqyqK; ,nd .kak'

² Desktop w;=re uqyqKf;ys we;s m%Odk whslk ^Icon& y÷kd .kak'

² my; oelafjk w;=re uqyqK;aj,g msúfikak'
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² tu w;=re uqyqK;a hgf;a my; olajd we;s whslk Click lr tajdhska

flfrk ld¾hhkays ksr; jkak'

² My Computer

² Control Panel

² Printers & faxes

² Fonts

² Add new Hardware

² CD fyda DVD Drive

² CD DVD writer

² USB Pen Drive

² fvialafgdma uqyqK; ̂Desktop& u; ujqifha ol=Kqmi fnd;a;u tnQ ̂Mouse

Right Click& úg ,efnk fukqfõ my; olajd we;s ia:dkfha Click lrkak'

² túg ,efnk o¾Yk uqyqKf;a ^Display& we;s my; Tab u; Click lr

tajdfha fjkialï isÿ lr n,kak'

² Desktop

² Screen Saver

² My document j, f*da,avrhla ^folder& ilia lrkak'

² ilia l< f*da,avrh u; f.dkqjla ^file& ilia lrkak'
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² f*da,avrh yd f.dkqj ieliSug my; l%shd ms<sfj, wkq.ukh lrkak'

My Computer

My documents

Create a new folder

Right click on free space

New

Word document

Save as

Type the file name

Save

² My Document j, Tn ilia l< f*da,avrfha we;=<;a l< f.dkqfõ f.dkq

os.=j ^file extention& Save in ixjdo fldgqfõ ^Dialog Box& we;s Save in

Combo Box ;=<ska n,d ,shkak'

² ta ;=<ska f.dkq os.=jla ieliS we;s wdldrh jgyd .kak'

² my; l%shdj,sh wkq.ukh lrñka f.dkq myiqfjka fidhd .ekSug ^file

search& lghq;= lrkak'

² f.dkq kdufhka fldgila okakd úg
Start

Search

f.dkq kdufha okakd fldgila

h;=re ,shkh ^type& lr ²) h;=re ,shkh  ^type& lrkak'

² f.dkq os.=j okakd úg
Start

Search

)² f.dkq os.=j h;=re ,shkh  ^type& lrkak'

² l=vd lKavdhï wkdjrK ks¾udKYS,S j yd iduQysl j iuia; mka;shg bosßm;a

lrkak'
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úIh lreKq meyeos,s lsÍug w;aje,la(

² Desktop w;=re uqyqKf;ys we;s m%Odk whslk f,i My Computer, My Docu-

ments jeks whslk y÷kd .; yels nj

² my; olajd we;s wdldrhg w;=re uqyqK; ,nd .; yels nj

² Control pannel ys we;s uqøK hka;% yd *elaia hka;% o¾Yl uqyqK;g ^Printers &

faxes& j,g msúi uqøK hka;%h f;aÍu" uqøK hka;%hg uqøKh lsÍug úOdk oS

we;s f.dkq we;akï tajd n,d .ekSu" uqøK úOdk wj,x.= l< hq;= kï wj,x.=

lsÍu isÿ l< yels nj

² wlaIr j¾. ^font& o¾Yl uqyqK;g msúi my; l%shdj,sh wkq.ukh lsÍfuka

w¨f;ka wlaIr j¾. tl;= l< yels nj

² wjYH wlaIr j¾. ^fonts& we;s ixhqla; ;eáh fyda ^CD& mEka Odjlh ^Pen

drive/ Flash drive& mß.Klhg iïnkaO lrkak'

²      Font

File

Install new font

ixhqla; ;eáh fyda mEka Odjlh f;dard tys we;s wjYH wlaIr j¾. f;dard .kak'

O.K.

² md,l mek,fha ^Control pannel& oDVdx. tl;= lsÍu fyda bj;a lsÍu ^Add

Hardware& j,g msúi wjYH oDVdx.hka tla lsÍu fyda bj;a lsÍu l< yels nj

Wod(

uqøK hka;% ^Printers&

mßf,dalk hka;% ^Scanners&

DVD Odjlh ^Drive&

CD Odjlh ^Drive&

DVD Writer, CD Writer

² CD fyda DVD Odjl u.ska CD yd DVD lshùu l< yels nj

² CD fyda DVD writer u.ska CD fyda DVD u; f;dr;=re .nvd lsÍu ̂ lshùu yd

,sùu - reading-writing& l< yels nj

² USB Port j,g Pen drive iïnkaO lsÍfuka tys .nvd lr we;s f;dr;=re

mß.Klhg ,nd oSug;a mß.Klfha we;s f;dr;=re tys .nvd lsÍug;a yels nj

² ;j o Pen drive j, .nvd lr we;s o;a; myiqfjka bj;a lr (delete/overwrite)

kej; o;a; .nvd lr .; yels nj
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² my; l%shdj,sh wkq.ukh lr Desktop u; we;s wall papers udre lr .; yels

nj
Right Click

Properties

Desktop

leu;s wall paper tlla f;darkak'

Browse lsÍu u.ska fjk;a f.dkqjl we;s mska;+rhla jqj o ,nd .; yels h'

Apply

O.K.

² my; l%shdj,sh wkq.ukh lsÍfuka Screen Saver fhosh yels nj
Properties

Screen Savers

leu;s screen saver tlla f;dard .kak'

² my; l%shd ms<sfj, wkq.ukh lr f*da,avrhla yd tu f*da,avrh u; f.dkqjla

ilid .; yels nj
My Computer

My Document

Create a new folder

Type the folder name

Right click on free space

new

Word document

Save as

Type the file name

Save
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² f.dkq os.=jla my; oelafjk wdldrfha oelafjk nj

f.dkqfõ ku²os.=j

(file name)²(Extention)

Wod( Letter²doc

Presentation-1²ppt

Worksheet-1²xls

MyDatabase²dbm

² doc j,ska word, ppt j,ska power point, xls j,ska Excel yd dbm j,ska Access

f.dkqjla nj o olajhs'
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ksmqK;d uÜgu 14'4 ( MS Word XP Ndú; lr f,aLkhla ^Document& ilia lrhs'

ld,h ( ld,Éfþo 05  hs'

bf.kqï M, (

² mß.Klhla Ndú; lrñka f,aLkhla ilia lsÍfï wjYH;dj úia;r lrhs'

² ilia lrk f,aLkhg wkqj Ndú; l< yels úúO uDÿldx. ms<sn| j úia;r

lrhs'

² úúO uDÿldx. Ndú; lrñka tl u f,aLkh wjYH;dj wkqj ilia lr  .;

yels nj ms<s.kshs'

² úúO f,aLk ilia lsÍfï uDÿldx. w;ßka jvd;a u iqÿiq uDÿldx.h f;dard

Ndú; lrhs'

² úúO ld¾hhka lsÍfï oS ;ukag wjYH jvd;a ksjeros" ld¾hlaIu l%ufõohla

Ndú; lsÍug j. n,d .kS'

bf.kqï b.ekaùï l%shdj,sh

msúiSu  (

² ;ukag wjYH úúO ,sms f,aLk ilia lr .ekSu i|yd úúO mqoa.,hka wkq.ukh

lrkq ,nk úúO l%u ms<sn| j isiqkaf.ka úuikak'

² my; oelafjk lreKq u;= jk mßos idlÉPdjla fufyhjkak'

² úúO ,sms f,aLk ilia lsÍu i|yd úúO j¾.fha mß.Kl uDÿldx.

Ndú; lrk nj

² fuu uDÿldx. w;ßka uhsfl%dafid*aÜ joka ieliqu ^MS Word& nyq,

jYfhka Ndú; jk udÿldx.hla nj

² joka ieliqï udÿldx.hla Ndú; lsÍfuka ,sms f,aLk úúO wdldrhg

ilia l< yels nj

² ,sms f,aLk ilia lsÍfï oS tajdfha mdG my; oelafjk fjkialïj,g

Ndckh l< yels nj

² mdG ieliSu ^Text formting&

² wl=re úYd,$ l=vd lsÍu

² wl=re uqyqK;$ j¾.h ^font& fjkia lsÍu

² wl=re by< my< ^super/ sub scripts& oeóu

² wl=re ;o meye .ekaùu ^Bold/ B&

² wl=re we, lsÍu ^Italic/ I&

² wl=re jpk háka brla we|Su ^Underline/U&

² fïjdg wu;r j fma,s uq,g nq,Ü fhoSu fyda wxl fhoSu ^Bullet and

Numbering& l< yels nj

² Insert Table Ndú; lrñka f,aLkh u; j.=jla ̂ Table& fhdod .; yels nj

² Insert Picture Ndú; lrñka f,aLkh u;g mska;+rhla ^Image& we;=<;a

l< yels nj

² by; ish¨ wdldrhg u ilia l< f,aLkhla uqølh Ndú; lrñka uqøl

msgm;la ^Hard Copy& ,nd .; yels nj
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b.ekaùu i|yd fhdað; Wmfoia(

² Tn lKavdhug mß.Klhla yd MS Word joka ieliqfï f;dr;=re f.dkqj

imhd we;'

² mß.Klh fj; f.dia th mK .ekaùu lrkak'

² Tng ,nd oS we;s ld¾h m;%sldj wkqj MS Word Ndú; lrñka msgqjla ilia

lrkak'  Wmfoia i|yd uQ,dY% fmd; mßYS,kh lrkak'

² tu msgqj ld¾h m;%fha wdldrhg h;=re ,shkh lrkak'

² tys my; i|yka foa olajkak'

² wl=re ;o meye lrkak'

² wl=re j¾.h fjkia lrkak'

² wl=re we, lrkak'

² jpkhla háka brla w|skak'

² wl=rej, m%udKh úYd, lrkak'

² nq,Ü yd wxlkh lrkak'

² j.=jla we;=<;a lrkak'

² Insert                  Clipart  u.ska mska;+rhla we;=<;a lrkak'

² Tnf.a wkdjrK iduQysl j yd ks¾udKYS,S j mka;shg bosßm;a lsÍug iQodkï

jkak'
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ld¾h m;%sldj(

² Tng ,eî we;s mß.Klh u; my; oelafjk jev fldgi h;=re ,shkh

lrkak'  fï i|yd MS Word u; we;s ys wjYH WmlrK ^Tools& m%fhdackhg

.kak'

To activate Windows with your modem

1. The Windows Product Activation Wizard is located in System Tools.  To open

a system tools item, click Start, point to All Programs, point to Accessories,

point to System Tools, and then click the appropriate icon, then click Activate

Windows.

2. Follow the activation instructions that appear on your screen.

² Alternatively, you can open the Windows Product Activation wizard by

clicking Start, then Run, and type in "oobe/msoobe/a".

² Even without Internet sevice, you can use your modem to activate, or

activate and register, your of Windows.

               Even without Internet sevice, you can use your

modem to activate, or activate and register,

your of Windows.

úIh lreKq meyeos,s lsÍug w;aje,la(

² ,sms f,aLk ilia lsÍu i|yd mß.Kl Ndú; lrkq ,nk nj

² fï i|yd joka ieliqï uDÿldx. Ndú; lrk nj

² joka ieliqï uDÿldx.hla jYfhka MS Word uDÿldx.h Ndú; lrkq ,nk nj

² fuu uDÿldx.h Ndú; lsÍfuka úúO wdldrfha wl=re yev iys; ,sms f,aLk

ilia l< yels nj

² jpk fma<shla háka brla we|Su ^Underline& i|yd Toolbar ys we;s U

ixfla;h o wl=re ;o meye .ekaùu ̂ Bold& i|yd B ixfla;h o wl=re we,

lsrSu ^Italic& i|yd I ixfla;h o Ndú; lrkq ,nk nj
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² wlaIr j¾.h ̂ Font& fjkia lsÍu i|yd Tool bar ys we;s Font fjkia l< hq;= nj

o tys m%udKh$ úYd,;ajh fjkia lsÍu i|yd Font Size fjkia l< hq;= nj

² fma<sj, nq,Ü fyda wxl fhoSu i|yd Tool Bar ys we;s        fyda                 a

ixfla; Ndú; l< yels nj

² j.=jla ieliSu i|yd Menu bar ys we;s"

Table  Insert  table Ndú; l< hq;= nj

² ,smshg mska;+rhla we;=<;a lsÍfï oS"

Insert  picture  clip art fyda

Insert  picture  from file hkqfjka o

.; yels nj

² by; wdldrhg ,smshla ilia l< miq tys oDV msgm;la ̂ Hard copy& ,nd .ekSu

i|yd uqølhla ^printer& Ndú; l< yels nj

² uqølhla ^printer& Ndú; lsÍu i|yd

file  print       ud¾.fha hd hq;= nj

² uqøKh ùu i|yd print úOdkh ,nd osh hq;= nj

  ²   ² 
  ² 

   1' 
   2' 
   3' 
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ksmqK;d uÜgu 14'5 ( mß.Kl ffjri y÷kd .ksñka tajdhska wdrlaId jk ms<sfj;a

wkq.ukh lrhs'

ld,h ( ld,Éfþo 05  hs'

bf.kqï M, (

² ffjria yd fjk;a ÿIaGfla;j, iajNdjh úia;r lrhs'

² mß.Klhg ffjrihla we;=¿ jQ nj y÷kd .ekSfï yelshdj ,nhs'

² mß.Klh ffjrij,ska wdrlaId lr .ekSug lghq;= l< hq;= nj ms<s.kshs'

² ffjri wdrlaIKhka ia:dmkh lsÍfï yelshdj ,nhs'

² ffjri wdrlaIKhka hdj;ald,Sk lsÍfï yelshdj ,nhs'

bf.kqï b.ekaùï l%shdj,sh

msúiSu  (

² isiqkaf.ka Tjqka mß.Klh Ndú; lrk wjia:djl oS Tjqkaf.a wkqoekqulska

f;dr j mß.Klfha fjkialï isÿ jQ wjia:djla úuikak'

² my; i|yka lreKq biau;= jk mßos idlÉPdjla fufyhjkak'

² mß.Klh l%shd;aul núka mj;sk úg f.dkqj,g msúiSug fkdyels ùu

² f.dkq újD; lsÍfï oS f.dkqj, wvx.= fkdl< tajd o¾Ykh ùu

wdosh ffjri wdidokh ksid we;s jk nj

b.ekaùu i|yd fhdað; Wmfoia(

² my; i|yka ud;Dld w;ßka Tfí lKavdhug wod< ud;Dldj Tiafia wOHhkhl

ksr; jkak'

² ffjri yd tajdhska we;s jk n,mEï

² ffjri fkdjk fjk;a ÿIaGfla; ̂ malicious code& yd tajdhska we;s lrk

n,mEï

² lKavdhï folg fmdÿfõ Tng ,nd fok ffjri wdrlaIlh ^virus guard&

Install lr wka;¾cd,hg msúi th hdj;ald,Sk lrkak'

² my; lreKq u;=jk fia idlÉcdjla fufyhjkak'

² ffjri we;=¿ mß.Klj, l%shdldß;aj ndOd muqKqjk l%uf,aL ^programme&

ÿIaG fla; ^malicious code& f,i y÷kajk nj

² my; i|yka tajd ÿIaG (malicious) >khg wh;a jk nj

² Virus

² Torjan Horse

² Blended Thread

² ÿIaG fla;hla ^Malicious code& fufia w¾: oelaúh yels nj

² Ndú; lrkakdf.a wkq oekqfuka f;dr j mß.Klh ;=< l%shd lrk

l%uf,aLhla ̂ programme& fyda bka fldgila ÿIaG fla;hla f,i ye|skaúh

yels h'

² ffjrihla hkq iajhx .=Kk yelshdjla we;s ñksid úiska ilia lrk ,o

;udf.a u msgm;la ;udg u ilid .; yels b;d úkdYldÍ l%uf,aLhls'
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² ffjrihla u.ska mß.Klhg my; ydks we;s lrhs'

² Hard disk format lsÍu

² Boot sector f.dkq ^file& uld oeóu

² Hard Disk m¿ÿ ^Damage& lsÍu

² mß.Klfha u;lh ^Memory& w;am;a lr .ekSu

² ffjrij,g ;udgu mß.Kl cd, ^Network& yryd iïfm%aIKh ù wdrlaIK

moaO;s yryd .uka lsÍfï yelshdj mj;sk nj

² ffjri mß.Klhlg we;=¿ úh yels wjia:d f,i my; wjia:d oelaúh yels

nj

² ffjri wdidêk f.dkq ^infected files& újD; lsÍu

² wdidê; Flopy Disk - CD újD; lsÍu

² wka;¾cd,fhka Nd.; ^Download& lsÍu

² mß.Klh LAN tllg iïnkaO ùu

² Hack lsÍu ^Hacking&

² ffjri my; oelafjk mßos j¾. l< yels nj

² Boot Sector Virus oDV ;eáh nQÜ lsÍu j,lajhs'

² file virus wdidOkh lrhs'

² Application files wdidOkh lrhs'

² Worm

iajhx .=Kkh fõ'  úYd, ixLHdjla msgm;a ^copy& we;s lr .kshs'  wfkla

l%uf,aLj,g ;udgu iajhx j iïnkaO úh fkdyels j'  mß.Kl cd, ̂Network&

yryd hhs'  ulkh úkdY lr fõ.h wvq lrhs'  f.dkq uld oeófï yelshdj

ke;'

Wm ffjrihla f,i i,lhs'  Ndú; lrkakdf.a ^user& iydhlska f;dr j

.uka lrhs'

² moaO;s ulkh ̂ System memory& yd cd, l,dm m<, ̂ Net work Band width& wh;a

lr .kshs'

úoHq;a ;eme,a ̂ E mail& .sKqïj, ,smsk fmd;g ̂ Address Book& j,g msúi Ndú;

lrkakdf.a wkq oekqulska f;dr j ,smsk fmdf;a we;s úoHq;a ;eme,a ,smskj,g

úoHq;a ;eme,a hjhs'

² Macro virus

Macro Ndú; lr ,shhs'  MS Office j,g n,mEï we;s lrhs'

² Multi partite

File yd Boot Sector j,g wdidOk we;s lrhs' kej; kej; úYd, jdr

.Kkla wdidOk we;s lrhs'

² Poly morphic

Anti virus j,ska y÷kd .ekSu wmyiq h'  mß.Klhlska ;j;a mß.Klhlg

udre ùfï oS code fjkia lrhs'
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² Slealth

wdidê; f.dkq iÕjd ;nhs'

² Torjan Horse

m%fhdackj;a l%uf,aLhla f,i o¾Ykh fõ'  kS;Hkql+, moaO;shla f,i

Install fõ'  iajhx .=Kk yelshdj ke;'  Password yd User name w;am;a

lrf.k mß.Klh Ndú; lrkakdf.a wkqoekqfuka f;dr j úOdk fok

;;a;ajhg m;a fõ'  Desk top fjkia lrhs'  wmydrl ^Hackers& j,g

msúiSug wjia:dj ,nd fohs'  wfkl=;a file wdidOkh lr .=Kkh úh

fkdyels h'

² Blended thread

úYd, jYfhka úkdYhla we;s lrhs'   Server yd  Network j,g ydks isÿ

lrhs'  úúOdldrfhka mß.Kl jevigykaj,g wNsfhda. ̂ Attach& lrhs'

² ffjriaj,ska wdrlaId ùu i|yd ffjria wdrlaIK ^virus guard& yd firewall

ksmojd we;s nj

² ffjria wdrlaIKhla hkq ffjrihlg úreoaO j l%shd lrk f,i ilid we;s

uDÿldx.hls'

² ffjria wdrlaIK u.ska ffjri y÷kdf.k tajd bj;a lsÍu isÿ lrhs'

² Hardware firewall yd Software firewall jYfhka firewall j¾. folla we;s nj

² fïjd mß.Klhg msg;ska meñfKk l%uf,aLj,g ndOlhla f,i l%shd lrhs'

² Software firewall, Hardware firewall j,g jvd l%shdldß;ajfhka (active) by<

uÜgfï mj;sk nj

² ffjri wdrlaIK yd firewall ksrka;rfhka hdj;ald,Sk (update) l< hq;= nj

² ffjria wdrlaIK hdj;ald,Sk fkdl<fyd;a w¨f;ka meñfKk ffjri"

ffjri wdrlaIlhg y÷kd.; fkdyels nj

² ffjri wdrlaIK wka;¾ cd,fha we;s hdj;ald,Sk lsÍfï jevigyka yryd

(update programme) yryd ksrka;rfhka hdj;ald,Sk l< hq;= nj
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ksmqK;dj 15'0 ( mß.Kl NdIdjla u.ska jevgiyka ks¾udKh lrhs'

ksmqK;d uÜgu 15'1 ( fhojqï uDÿldx. ^Application Software& wdldr .fõIKh

lrhs'

ld,h ( ld,Éfþo 05  hs'

bf.kqï M, (

² mß.Klhla iïnkaO j we;s oDVdx. ̂ Hardware& yd uDÿldx. ̂ Software& ms<sn|

j úia;r lrhs'

² úúO uDÿldx. j¾. Ndú; lsÍfï wjYH;djh úia;r lrhs'

² mß.Klh l%shdlrùfï oS yd ta iïnkaO lghq;=j, oS fhda.H uDÿldx.h Ndú;

lrhs'

² jevigyka ks¾udKh lsÍfï oS Bg wod< fhda.H uDÿldx. nyq;rhls  Ndú; l<

hq;= nj w;ayod n,hs'

² ld¾hh lsÍfï oS mek ke.sh yels fndfyda .eg¨ iy.; ;;a;ajhka iqÿiq

uDÿldx. weiqfrka uev mj;ajd .kS'

bf.kqï b.ekaùï l%shdj,sh

msúiSu  (

² mß.Kl wdY%s; lghq;a;la bgqlr .ekSu i|yd imqrd.; hq;= uq,sl wx. isiqkaf.ka

úuikak'

² mß.Kl ;=< Ndú; jk úúO uDÿldx. i|yd WodyrK isiqkaf.ka úuikak'

² my; oelafjk lreKq u;= jk mßos idlÉPdjla fufyhjkak'

² uDÿldx." moaO;s uDÿldx. ̂ System Software& yd fhojqï udÿldx. ̂ Appli-

cation Software& jYfhka m%Odk j¾. follg fjka l< yels nj

² moaO;s uDÿldx. kej;" fufyhqï moaO;s ̂Operating System& yd ld¾hlaIu

lsÍfï yd fiajd jevigyka ^Utility/Service Programme& jYfhka j¾.

follg fjka l< yels nj

² fufyhqï moaO;s i|yd WodyrK jYfhka úkafvdaia 95" win 97" win98" win

XP" Vista" Linux jeks tajd oelaúh yels nj

² fiajd jevigyka jYfhka Disk Utilities, Norton Anti Virus jeks jevigyka

ye|skaúh yels nj

² mß.Klh u.ska lsishï wjYH;djhla bgqlr .ekSu i|yd fhojqï uDÿldx.

^Applicati on Software& Ndú;lrk nj

WodyrK jYfhka( MS Office, Autocad, Jet Audio, Page Maker

² mß.Kl jevigyka ks¾udKh lsÍu i|yd úúO mß.Kl NdIdjka Ndú;

lrk nj

WodyrK( Java, VB, C++, Pascal

² mß.Kl NdIdjka o udÿldx. úfYaIhla jk nj
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b.ekaùu  i|yd fhdað; Wmfoia(

² Tng mß.Klh ne.ska imhd we;'

² my; oelafjk l%shdldrlï w;=ßka Tng ,efnk l%shdldrlu flfrys wjOdkh

fhduq lrkak'

² mß.Klh l%shdrïN lrùu;a iu. Tn y÷kd .kakd moaO;s udÿldx.h kï

lrkak'

² Tn lKavdhug wod< mß.Klh Ndú; lrñka tys ia:dmkh lr we;s fhojqï

uDÿldx. j¾. f;dard kï lrkak'

² Tng wod< mß.Klh ;=< ia:dmkh lr we;s mß.Kl NdId j¾. f;dard tajd

i|yka lrkak'

² Tnf.a wkdjrK iduQysl j yd ks¾udKYS,S j mka;shg bosßm;a lsÍug iQodkï

jkak'

úIh lreKq meyeos,s lsÍug w;aje,la(

² uDÿldx.hla hkq lsishï ksYaÑ; ld¾hhla lsÍu i|yd mß.Klh fj; ,ndfok

ksjeros Wmfoia ud,djla nj

² uDÿldx. ks¾udK lsÍu i|yd úúO NdId Ndú; lrkq ,nk nj

² uDÿldx. m%Odk jYfhka fldgia follg fjka l< yels nj

tkï

²    moaO;s uDÿldx. ^System Software&

²    fhojqï udÿldx. ^Application Software&

² moaO;s uDÿldx. hkq mß.Klfha we;s oDVdx. l%shd lrùu" md,kh lrùu yd

tajd l<ukdlrKh lsÍu i|yd Ndú; lr we;s ixLHdxluh úOdk o;a; fõ'

mß.Klh Ndú; lrkakdg th l%shdldÍ tallhla jYfhka y÷kd .eksug

fuh uDÿldx. f.dkqjla jk nj

² fuu moaO;s uDÿldx.h ;j ÿrg;a fldgia follg fjka l< yels nj"  tkï"

²    fufyhqï moaO;s ^Operating System&

²    yelshdjka j¾Okh lsÍfï yd fiajd lsÍfï jevigyka ̂ Utility and Service

       Programs&

² fufyhqï moaO;s mß.Klfha uQ,sl l%shdldß;ajh i|yd Wmfhda.S jk nj yd

fï ksid fufyhqï moaO;shla fkdue;s jQ úg mß.Klh l%shd;aul fkdjk nj

² mß.Klh l%shdrïN l< miq fufyhqï moaO;sfha úúO jevigyka mß.Klfha

RAM u;lh u; ;ekam;a lr.kakd nj yd th mß.Klh l%shd úrys; lrk

wjia:dj jk ;=re ;nd .kakd nj

² Windows 95, 98, 2000, ME, Win XP, Vista, Linux, Unix, Ubontu jeks moaO;s uDÿldx.

mß.Kl i|yd Ndú; jk nj

² j¾Okh lsÍfï yd fiajd lsÍfï uDÿldx. we;s nj

² úúO w;HjYH uDÿldx. lSmhl tl;=jla u.ska fufyhqï moaO;sfha

ld¾hlaIu;djh jeä oshqKq lsÍu fïjd u.ska isÿ hjk nj

Wod( Norton Utilities, Disk Defragment, Scan disk
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² by; i|yka uDÿldx.j,g wu;r j mrs.Klfha we;s oDvdx. l%shd;aul lrùu

i|yd o tajdg u úfYaIs; jQ udÿldx. ksmojd we;s nj yd fïjd Wml%u

Odjlhka ^Device Drivers& jYfhka y÷kajk nj

² fhojqï uDÿldx. f,i úkafvdaia mjqf,a we;s T*Sia meflach Ndú; lrkq

,nk nj yd tajdg wu;r j úúO ld¾hhka lsÍu i|yd úúO Ñ;%l uDÿldx.

^Graphic Software& joka ieliqï" me;=reï m;a" fjí msgq ks¾udKh lsÍfï

uDÿldx. jeks tajd Ndú; lrkq ,nk nj

² nyq, j Ndú; jk mß.Kl NdId jYfhka Visual Basic, Java, Visual C, C++,

Pascal jeks tajd ye|skaúh yels nj
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ksmqK;d uÜgu 15'2 ( Visual Basic u.ska ir, jevigyka ,shhs'

ld,h ( ld,Éfþo 05  hs'

bf.kqï M, (

² mrs.Kl jevigykla ilia lsrSu i|yd wjYH jk uDÿldx. ms<sn| j úia;r

lrhs'

² úúO mrs.Kl NdId Ndú; lsrSfï wjYH;djh úia;r lrhs'

² mß.Kl jevigyka ks¾udKh lsÍfï oS Bg wod< fhda.H uDÿldx.h Ndú; l<

hq;= nj ms<s.kshs'

² úúO mß.Kl jevigyka ks¾udKh lsÍfï oS úúO mß.Kl NdId ms<sn|j o

oekqu Ndú; lrhs'

² ld¾h lsÍfï oS mekk.sk fndfyda .eg¨ mß.Kl NdId uDÿldx. weiqfrka

uev mj;ajd .kshs'

bf.kqï b.ekaùï l%shdj,sh

msúiSu  (

² mß.Kl jevigykla ilia lsÍu i|yd wjYH jk uDÿldx. ms<sn| j isiqkaf.ka

úuikak'

² tjeks jevigykla fyda uDÿldx.hla ilia lsÍu i|yd Ndú; lrkq ,nk

úúO mß.Kl NdId i|yd WodyrK isiqkaf.ka ,nd .kak'

² ;uka okakd mß.Kl NdIdjla ms<sn| j flá úia;rhla lsÍu i|yd isiqjl=g

wjia:dj ,nd fokak'

² mß.Klh Ndú; lrñka Start  Programs  Visual Basic ud¾.fha f.dia

Visual Basic tl újD; lsÍug isiqkag wjia:dj ,nd fokak'

² my; i|yka lreKq u;= lrñka  idlÉPdjla wdrïN lrkak'

² mß.Kl jevigyka ks¾udKh lsÍfï oS Ndú; jk mß.Kl NdIdjla

jYfhka úIqj,a fíisla ^Visual Basic& y÷kajd osh yels nj

² Ndú; lrkakdg jvd;a ióm jk" Ñ;%l wl=re uqyqK;la ^Graphical User

Interface/GUI& we;s ksid fï u.ska úúO jevigyka ks¾udKh lsÍu myiq

nj

² Visual Basic (VB) Window tl újD; l< miq ta u; Window lsysmhla os.

yefrk nj

² fïjd my; wdldrhg kï l< yels nj

² Main window

² form window

² tool box

² Properties window

² form layout window

² Project window

² Code window
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² Tool Box u; we;s úúO whslka j¾. Ndú; lrñka form window u; tajd

l%shd;aul l< yels nj

² fuu whslka w;r nyq, j Ndú; jk tajd jYfhka

² Text box

² Command button

² Lables

² Option buitton

wdosh oelaúh yels nj

² fuu iEu whslkhla u;u uQisl ;=v ̂ Mouse Pointer& fomdrla tnQ úg tu

WmlrKfha Code Window tl olakg ,efnk nj

² fuu Code Window tl u; wod< WmlrKh l%shd;aul lsÍug wjYH

fla;h ^code& ,súh hq;= nj

² VB Ndú;fhka ir, .Ks; l¾u o l< yels nj

b.ekaùu  i|yd fhdað; Wmfoia(

² my; oelafjk l%shdldrlï w;=ßka Tng ,efnk l%shdldrlu flfrys Tfí

wjOdkh fhduq lrkak'

² ixLHd foflla tl;= lsÍu

² ixLHd folla wvq lsßu

² ixLHd folla jeä lsÍu

² ixLHdjla ;j;a ixLHdjlska fnoSu

² my; oelafjk wdldrhg form window u; Label  3 la" Text box 3 la yd Command

Button 1  la ia:dmkh lrkak'

Lbl

first number text 1

Second number text 2

Answer x x x x x x   Lable

            Calculate       Command Button

² bkamiq j Label yd text box yd Command button j, Name Propertytl my;

wdldrhg fjkia lrkak'

Label 1

 

 lbl first text1 

 

 txt first

Label 2

 

 lbl second text1 

 

 txt second

Label 3

 

 lbl ans text1 

 

 txt ans

Command  cmd calc
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² Label j, yd Command Button tfla Caption Property tl my; wdldrhg fjkia

lrkak'

Label 1

 

 first number

Label 2

 

 second number

Label 3

 

 Answer

Command button   Calculate

² Text box j, text property tfla Text1, Text2, Text3 jYfhka we;s tajd uld

oukak'

² bka miq j Command button (calculate) u; ujqih fojrla ;o lsÍfuka ^double

click& tys code window tl ,ndf.k Cmdcalc hgf;a we;s bfvys my; wdldrhg

fla;h ^code& type lrkak'

Private Sub Cmdcalc - Click ()

txtans.txt = Val (Txt first) + Val(Txt second)

End sub

² bka miq j F5 fyda tool bar u; we;s  whslkh Click lrkak'

² wk;=re j wod< ia:dkj,g w.hka fhdod Calculate botton tl ;o lrkak'

túg Answer text box u; ksjeros ms<s;=r i|yka jk nj ksÍlaIKh lrkak'

² Tnf.a wdkjrK iduQysl j yd ks¾udKYS,S j mka;shg bosßm;a lsÍug iQodkï

jkak'

úIh lreKq meyeos,s lsÍug w;aje,la(

² Visual basic udÿldx.h Ndú; lrñka úúO wdldrfha jevigyka ks¾udKh l<

yels nj

² Visual basic whslkh fyda Start  Programs  Visual basic 6 f;dard.;a miq

VB window tl újD; jk nj

² fufia VB window tl újD; l< miq j ta u; my; oelafjk wdldrhg ;j;a

window 6la újD; jk nj

² fuu by; i|yka window j¾. my; rEm igykaj, wdldrhg osiajk nj

² form window ² Properties window

² Tool box ² form layout window
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² Project window ² Code window

² Tool Box u; we;s úúO WmlrK ^tools& Ndú; lrñka form tl u; tajd we|sh

yels nj fyj;a ia:dmkh l< yels nj

² fuu ish,q u WmlrK ̂ tools& i|yd tajdg kshñ; ,laIK ̂ property& we;s nj;a"

Ndú; lrkakdf.a wjYH;dj u; tu property fjkia l< yels nj;a oelaúh

yels h'

² úfYaIfhka u fïjdfha Name (property) i|yd thg kshñ; flá ku fhoSu

w;HjYH nj

² fuh my; j.=fõ wdldrhg oelaúh yels nj

Object Pre WodyrKWodyrKWodyrKWodyrKWodyrK

form frm frmfirst

text box txt txtadd

label lbl lblnum

command Button cmd Cmdcalculate

Check box chk Chkchoice

² jevigyk ks¾udKh lrk whg wjYH mßos fïjdfhys fjk;a properties o

fjkia lr .; yels nj'  fïjd w;r tys ndysr kduh ̂ caption& wlaIrj, yevh

yd m%udKh wdosh o fï u.ska fjkia l< yels nj

² VB u.ska lsishï jevigykla i|yd jev ;,hla ̂ form tlla& ks¾udKh lrk

wdldrh úuid n,uq'

² m<uqj start --> programs -->  VB6 mshjr wkq.ukh lr VB Window tl újD;

lrkak'

² tys we;s ixjdo fldgqj u; we;s standared exe hk whslkh u; la,sla ^click&

lrkak'

² miqj meñfKk jev;,h ̂ form& u; WmlrK ̂ Text box& Ndú; lr fjka fjka

jYfhka Text box 3 la we| .kak'

² tajdfhys Name property ms<sfj,ska txtnum, txtdate, txtmean kï lrkak'

² tajdfhys text property ish,a, u uld oukak'

² kej;;a tool box Ndú; lr label ;=kla jev;,h u; we| .kak'

² tajdfhys Name Property ms<sfj,ska my; wdldrhg kï lrkak'

lblnum, lbldate, lblmean
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² tajdfha Caption Peoperty i|yd ms<sfj,ska

Number of student

Number of dates

Mean value

² kej;;a tool box fj; f.dia command button tflla jev;,h u; we| .kak'

² tys Name Propety tl cmdcalc jYfhka kï lrkak'

² tys Caption Propety tl Calculate jYfhka type lrkak'

² fï jk úg ish¨ u WmlrK i|yd tajdfha Propeties j, w.hka i|yka lr

we;'

² ó<Õg Command button tl u; fojrla la,sla lr ̂ Double click& tu.ska osiajk

Code window tl u; my; oelafjk wdldrhg fla;h ,shkak'

Index No Text box

Theory Marks Text box

Practical marks Text box

Total x x x x x Lable

Average x x x x x Lable

Calculate      New Close

Command Buttons

Private sub cmdcals - click ()

|b|total.caption = Val(txt + theory) + Val (Text practical)

|b|Average = Val(|b|)total.caption/2

² fuh kshñ; wdldrhg igyka lsÍfuka miq j h;=re mqjrefõ  h;=r F5 fyda

toolbox tfla we;s  whslkh u; click lrkak'

bka miqj fuu jevigyk l%shd;aul ùu isÿ fõ'

² fuys number of student hk text box tl u; 350 type lrkak'

number of dates text tl u; 18 type lrkak'  bkamiq j command button tl ;o

^click& lrkak'  túg mean i|yka lr we;s text box u; lsishï w.hla osia fõ'

² fuu jevigyk Ndú;fhka mka;shl isiqkaf.a udisl meñKSu yd mdi,

meje;ajQ osk .Kk wkqj isiqkaf.a udisl meñKSfï idudkH w.h ksÍlaIKh

l< yels fõ'

² by; wdldrhg úúO jevigyka ilia lsÍu i|yd VB uDÿldx.h Ndú; l<

yels h'
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ksmqK;d uÜgu 15'3 ( HTML Ndú; lrñka ir, fjí msgqjla ksraudKh lrhs'

ld,h ( ld,Éfþo 06 hs'

bf.kqï M, (

² HTML NdIdj l=ula o hkak meyeos,s lrhs'

² úúO wjia:djka i|yd úúOdldrfha weuqKqï ^Tags& ms<sn| wjYH;dj úia;r

lrhs'

² fjí msgqjla ieliSfï oS jvd;a ksjeros uDÿldx. Ndú; l< hq;= nj ms<s.kshs'

² fjí msgqjla ks¾udKfha oS úúO weuqKqï j¾. Ndú; lrhs'

² ld¾h lsÍfï oS meK k.sk fndfyda .eg¿ ;;a;ajhka fuu uDÿldx. weiqfrka

uev mj;ajd .kS'

bf.kqï b.ekaùï l%shdj,sh

msúiSu  (

² mß.Klhla u.ska wka;¾cd,hg iïnkaO ùfï oS tajdfha f;dr;=re wka;¾.;

lr we;s wdldrh isiqkaf.ka úuikak'

² wka;¾cd,h u.ska ,nd .;a fjí msgqjla ̂ Web page& <uqkag ksÍlaIKh lsÍug

wjia:dj ,nd fokak'

² fjí msgqj u; ujqifha ol=Kq fnd;a;u tîfuka fyda menu bar tfla view u;

click lsÍfuka tu fjí msgqj ilia lr we;s source code n,d .ekSu i|yd isiqka

lsysm fofkl= fhduq lrkak'

² my; i|yka lreKq u;= lrñka idlÉPdjla fufyhjkak'

² wka;¾cd,hg msúiSu i|yd fjí n%õirhla ̂ web browser& wjYH jk nj

² fuu fjí n%õi¾ lsysmhla Internet explora, firefox, jYfhka ye|skaúh

yels nj

² fjí msgqjla ks¾udKh lsÍfï oS ta i|yd Hyper Text Markup Language/

HTML NdIdj Ndú; lrk nj

² fuu NdIdj Ndú; lr jevigykla ,sùfï oS ta i|yd Tags fhdod .kakd

nj

² fuu jevigyka ,sùfï oS th ,sùu i|yd fufyhqï moaO;sfha we;s Note

pad uDÿldx.h jeks Text Editor tlla Ndú; l< yels nj

² fï i|yd fïjdg wu;r j fjk;a uDÿldx. o Ndú; lrk nj

b.ekaùu  i|yd fhdað; Wmfoia(

² my; oelafjk l%shdldrlï w;=ßka Tng ,efnk l%shdldrlï flfrys Tfí

wjOdkh fhduq lrkak'

² Tnf.a ku m%o¾Ykh lsÍu i|yd HTML jevigyka ilia lrkak'

² tys ud;Dldj i|yd "My first web page" fmkakqï lrkak'

² m<uqj mß.Klh l%shd;aul lr tys Start ---> Programes ---> Accessories --->

Note pad  hkak f;dard újD; lrkak'
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² fjí msgqj ilia lsÍu i|yd Note pad jeks Text Editor tlla Ndú; l< hq;= h'

² oeka tys jev;,h u; my; oelafjk wdldrhg wlaIr uqøKh lrkak'

fuh idudkH fjí msgqjl ms<sfj, fõ'

<html>

<head>

<title> My first web page </Title>

</head>

<body>

Tnf.a ku ghsma lrkak'
</body)

(/html)

² by; wdldrhg wl=re ghsma ^Type& lsÍfuka miq j th file ---> save as --->

first.html  wdldrhg save lr.kak'  fuys os.=j ^extention& html úh hq;= h'

² miq j Internet explora jeks n%õirhla Ndú; lr fuu html f.dkqj újD;

lrkak'  túg fuu fjí msgqj újD; ù Tnf.a ku o¾Ykh fõ'

² Tnf.a wkdjrK iduQysl j yd ks¾udKYS,S j mka;shg bosßm;a lsÍug iQodkï

jkak'

úIh lreKq meyeos,s lsÍug w;aje,la(

² fjí msgqjla ks¾udKh lsßu i|yd úfYaIfhka u HTML (Hyper Text /markup

Language) Ndú; lrkq ,nk nj

² fuu NdIdj Ndú; lsÍfï oS ta i|yd Text Editor ^Note Pad jeks& Ndú; lrk

w;r th ;ekam;a  ̂ save& lsÍu i|yd html os.=j ̂ extention& Ndú; lrkq ,nk nj

² fjí msgqjla ks¾udKh lsÍfï oS tys úOdk i|yd úúO j¾.fha weuqKqï ^tags&

Ndú; lrkq ,nk nj

² fjí msgqjla ks¾udKh lsÍfï oS th lsishï kshñ; jHQyhla ̂ structure& u; l<

hq;= nj"  fuu jHQyh my; wdldrhg oelaúh yels nj

<HTML>

<head>

<title> . . . . . . . . . . . . . . . . . .  </title>

</head>

<body>

fjí msgqfõ m%o¾Ykh

lsÍug wjYH foh fuu ysvi ;=<

igyka l< hq;= h'
</body)

(/html)

² by; wdldrhg kshñ; l%uhla Ndú; lrñka fjí msgqjla ilia l< yels nj

² fuys <> jryka ;=< we;s jpkh ̂ tag& jYfhka y÷kajk nj yd fuu ge.a Ndú;

lrñka fjí msgqfõ úúO fjkia lsÍï l< yels nj

² fuu weuqKqï lsysmhla my; olajd we;'
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² <h
1
> </h

1
>m%Odk ud;Dldj i|yd

² <h
1
> </h

2
> wkqud;Dld i|yd

² <b> </b> wl=re ;o$>K lsßu ̂ Bold& i|yd

² iEu weuqKqul wjidkh oelaùu i|yd $ jeks brla Ndú; lrhs'  th </

</b> wdldr fõ'

² <hr> </hr> yria f¾Ldjla ,eîu i|yd

² <li>  </li> lsishï ,ehsia;=jla ̂ list& ilia lsÍu i|yd

² by; wdldrfha weuqKqï Ndú; lsßug wu;r j ;j;a fndfyda weuqKqï ^tags&

fhdod .; yels h'

² fuu msgqj ;=< mska;+rhla ^image& igyka lsÍu i|yd th we;s ia:dkh wod<

weuqKqu hgf;a igyka l< hq;= h'

² <imgscr=> rEm igyk we;s ia:dkh

² <imgscr=C/Mydocument/picture/pic.gif> wdldrhg igyka l< yels h'

² fjk;a msgqjla fyda mska;+rhla fyda fjí wvúhla ^web site& iu. iïnkaO

ùug <ahref> weuqKqu ^Tag& Ndú; l< hq;= h'  fuhg WodyrKhla jYfhka

s<ahref="computers">computers<a> oelajsh yels nj

² fuu HTML NdIdjg iïnkaO fjk;a úúO weuqKqï ^Tags& wOHhkh lsÍu

u.ska jvd;a id¾:l fjí msgqjla ks¾udKh l< yels nj

² fuu HTML NdIdj i|yd u ieliqKq úfYaI uDÿldx. jYfhka we;s Dream

weavers, MS Front Page o jeä oshqKq lsÍï i|yd Ndú; l< yels nj



198.=re ud¾f.damfoaY ix.%yh

 úÿ,sh bf,lafg%dksl yd f;dr;=re ;dlaIKfõoh                        13 jk fY%AKsh

ksmqK;dj 16'0 ( ld¾h myiq lr .ekSug f;dr;=re ;dlaIKh Ndú; lrhs'

ksmqK;d uÜgu 16'1 ( f;dr;=re ksmoùu" iïfm%aIKh yd Ndú;h wjYH;dj wkqj

fhdod .kshs'

ld,h ( ld,Éfþo 05  hs'

bf.kqï M, (

² f;dr;=re ;dlaIKh iïnkaOfhka o;a; yd f;dr;=re ms<sn| j úia;r lrhs'

² f;dr;=rla ckkh lsÍfï wjYH;dj meyeos,s lrhs'

² wjYH;dj u; f;dr;=re ilia lsÍfï oS Bg wjYH .e,fmk o;a; f;dard.;

hq;= nj ms<s.kshs'

² f;dr;=re iïfm%aKfha oS Bg wod< ksjeros udOH Ndú; lrhs'

² mek k.sk .eg¿uh ;;a;ajhka l%udkql+, j úi|d .kS'

bf.kqï b.ekaùï l%shdj,sh

msúiSu  (

² my; oelafjk l:dka;rh mka;shg bosßm;a lrkak'

oskla kslyeáh .%dufha .%dufiajl uy;d .fï ish¨ fokdf.a u f.j,aj,g

f.dia mqoa.,hskaf.a" kï" jhi" wdodhu" /lshdj" mjqf,a idudðl ixLHdj

ms<sn| igyka lrf.k .sfha h'

Bg ál osklg miq .fï wvq wdodhï ,dNSkag iykdOdr ,nd .ekSu i|yd

.%du fiajl uy;df.ka le|ùï ,enqKs'  ta wkqj Y%S ,xldj mqrd isák

mqoa.,hskaf.ka 25] la wvq wdodhï ,dNSka nj;a" Tjqkag rcfhka iykdOdr ,nd

oS we;s nj;a m%ldYhg m;alr ;snqKs'

² by; l:dj mokï lr .ksñka o;a; yd f;dr;=re hkak ms<sn| j isiqkaf.a

úuiSug ,la lrkak'

² fuu l:dfõ lsishï f;dr;=rla" kej; o;a;hla njg m;ajk wjia:dj isiqkaf.a

wjodkhg ,la lrkak'

² my; i|yka lreKq u;= jk mßos idlÉPdjla fufyhjkak'

² hï lsis flfkl=g meyeos,s j f;areï .ekSug yels jk mßos úúO o;a;

Ndú; lrñka" wjYH;djlg wkql+, j ilia lsÍfuka f;dr;=rla ,nd

.; yels nj

² w;S;fha oS mjd úúO lreKq bosßm;a lsÍu i|yd f;dr;=re ilia lr we;s

nj

Wod( ñksiqka msßila w;=ßka jvd;a Yla;s iïmkak mqoa.,hl= f;dard

.ekSu
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² ikaksfõok ;dlaIKh Ndú;fhka my; oelafjk wdldrhg wuq o;a;

^Raw dara& f;dr;=rla ^Information& njg m;a l< yels nj

wuq o;a;     ieliSu          w¾: iys;

Raw data     Processing     f;dr;=re

              (Meaningful)

úoHdj .Ks;h bx.%Sis

lu,a   75   80   90

ksu,a   80   85   95

       wuq o;a;

idudkH fiùu 75" 80" 90

75 + 80 + 90
= 81'6

3
ieliSu f;dr;=re

² o;a;hka f;dr;=re njg m;a lr .ekSug .;jk ld,h u;" f;dr;=rej,

.=Kd;aul nj ^Quality& r|d mj;sk nj

² fï wkqj by< uÜgfï f;dr;=rela jYfhka .; yels nj

² f;dr;=re iïfm%aIKfha ^Transmission& oS o wdos ld,Sk ñksid úúO l%u

Ndú; lr we;s nj

Wod( .sks f.dvla u.ska ÿï .eiSug ie,eiaùu" wKfnr .eiSu"

úúO mlaISka ^ie,,sysKs& fhdod .ekSu

² kùk jYfhka o f;dr;=re iïfm%aIKh lsÍu i|yd úúO l%u Ndú;

lrk nj

Wod( mqj;am;a" .=jka úÿ,sh" rEmjdysksh" ùäfhda mg" iskud mg"

pkaøsld ;dlaIKh

² úúO wdh;k w;r" m<d;a w;r" f,dalfha úúO rgj,a w;r f;dr;=re

iïfm%aIKh i|yd mß.Kl cd, ^computer Network& Ndú; lr we;s nj

² f,dalfha mj;sk úYd, u mß.Kl cd,h jYfhka" wka;¾cd,h ̂ Internet&

ye|skaúh yels nj

b.ekaùu i|yd fhdað; Wmfoia(

² Tng my; i|yka o;a; ,nd oS we;'

² Tng ,efnk l%shdldrlu .ek wjOdkh fhduq lrkak'

² mka;shl isák <uqka .Kk 40

² fïi mkaÿ l%Svdj i|yd <uqka 20 ls'

² oe,amkaÿ i|yd <uqka 10 ls'

² w;amkaÿ l%Svdj i|yd <uqka 5 ls'

² fpia l%Svdj i|yd <uqka 5 ls'

² nia ßfhka meñKs <uqka 20

² mqoa.,sl jdykhl meñfKk <uqka 05

² mhska .uka lrk <uqka 15

² <uqka lsysm fofkl=f.a tla tla úIhhka i|yd jQ ,l=Kq my; olajd we;'
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isxy, .Ks;h bx.%Sis úoHdj

ksu,a   80   70   65   85

lu,a   70   75   80   75

wu,a   85   90   50   70

úu,a   90   95   85   80

² l%Svd i|yd <uqkaf.a ueosy;a ùu ms<sn| j f;dr;=rla ks¾udKh lrkak'

² <uqka mdi,g meñKSu ms<sn| f;dr;=rla ks¾udKh lrkak'

² <uqkaf.a úIhhka yd Tjqkaf.a ;;a;ajhka Rank& ms<sn| f;dr;=rla ks¾udKh

lrkak'

² Tnf.a wkdjrK iduQysl j yd ks¾udKYS,S j mka;shg bosßm;a lsÍug iQodkï

jkak'

úIh lreKq meyeos,s lsÍug w;aje,la(

² f;dr;=rla hkq wuq o;a; ̂ Raw Data& lsishï l%udkql+, wdldrhlg ieliSulska

,nd .kakd m%;sM,hla nj

² ;udf.a wjYH;dj u; úúO o;a; Ndú; lrñka f;dr;=re ks¾udKh l< yels

nj

² lsishï wjia:djl oS ,nd .;a f;dr;=rla fjk;a wjia:djl oS o;a;hla jYfhka

fhdod .; yels nj

² f;dr;=re ikaksfõokh i|yd úúO wdldrfha udOH Ndú; lrk nj

² fï i|yd mqj;am;a" .=jka úÿ,s" rEmjdyskS" pkaøsld ;dlaIKh wdosh Ndú; lrkq

,nk nj

² f;dr;=re ikaksfõokh i|yd kùk iïfm%aIK cd,hla Ndú; jk nj

² mß.Kl cd,.; lsÍfuka jvd;a fõ.fhka f;dr;=re iïfm%aIKh l< yels

nj

² fï i|yd wka;¾cd,h" úoHq;a ;emE," flá mKsúv fiajh ^SMS& Ndú; jk

nj
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ksmqK;d uÜgu 16'2 ( f;dr;=re ;dlaIKfha oS mß.Kl cd,hkays Ndú;h úuid

n,hs'

ld,h ( ld,Éfþo 06  hs'

bf.kqï M, (

² mß.Kl cd,lrKh hkak úia;r lrhs'

² mß.Kl cd,.; lsÍfï wjYH;dj meyeos,s lrhs'

² wjYH;dj u; cd,.; lsÍfï oS Bg wjYH .e<fmk Wmdx. f;dard .; hq;= nj

ms<s.kshs'

² úúO f;dr;=re ,nd .ekSfï oS Bg wod< cd,h Ndú; lrhs'

² ld¾hhka lsÍfï oS Bg wjYH jvd;a ksjeros l%uh f;dard .kS"

bf.kqï b.ekaùï l%shdj,sh

msúiSu  (

² <uqka mdi,a mß.Kl ldurh fj; /f.k hdu'

² mß.Kl tlsfkl iïnkaO ù we;s wdldrh ksÍlaIKh lsÍug ie,eiaùu

² mß.Kl cd,.; lsÍu i|yd mß.Klhg wu;r j Ndú; lr we;s fjk;a

WmlrK fudkjdoe hs isiqkaf.ka úuikak'

² my; i|yka lreKq u;= jk mßos idlÉPdjla fufyhjkak'

² mß.Kl rdYshla tlsfklg iïnkaO lsÍfuka jvd;a ld¾hlaIu

ikaksfõokhla ,nd .; yels nj

² f;dr;=re yqjudre lr .ekSu i|yd mß.Kl tlsfkl iïnkaO lsÍu

mß.Kl cd,.; lsÍu jYfhka y÷kajk nj

² mß.Kl cd,.; lsÍu i|yd úúO cd, l%ufõo Ndú; lrkq ,nk nj

Wod(   ² ;re wdldrh ^Star Network&

  ² j<¨ wdldrh ^Ring Network&

  ² nia wdldrh ^Bus Network&

² mß.Kl lsysmhla tla f.dvke.s,a,la ;=< muKla cd,.; lr we;akï

th ia:dkSh jmiß cd,hla ^Local Are Network/ LAN& jYfhka o" jvd;a

mq¿,a mrdihl cd,.; lr we;akï th mq¿,a jmiß cd,hla ^Wide Area

Network/WAN& jYfhka o y÷kajkq ,nk nj

² mß.Kl cd,.; lsÍfï jdis fuka u wjdis o mj;sk nj

Wod(   jdis

  ² fõ.h jeäùu" úhou wvq ùu" wdrlaIdj jeä ùu" iïm;a

yqjudre lr .ekSug ^Resource sharing& yels ùu

  wjdis

  ² i¾jrh ̂ fiajd odhlh& ̂ Server& fodaIhla ksid uq¿ moaO;sh u

kej;Su

  ² mß.Kl cd,fha we;s jk fodaIhla ksid mß.Klj, o;a;

ke;s ù hdu
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² mß.Kl cd,.; lsÍu i|yd tajdg úfYaIs; jQ WmlrK lsysmhla Ndú;

lrk nj yd tajd my; wdldrhg ye|skaúh yels nj

  ² cd, ikakdhl ^Network Cables&

  ² cd, w;=re uqyqK;a ldâm; ^NIC&

  ² iaúph ^Switch&

  ² yí ̂ Hub&

  ² fudvuh ̂ Modem&

b.ekaùu  i|yd fhdað; Wmfoia(

² Tng ,nd oS we;s mß.Kl o;a; moaO;sh yd wod< rEm igyka úuiSug ,la

lrñka my; olajd we;s ud;Dld w;ßka Tng wod< ud;Dldj Tiafia

.fõIKd;aul wOHhkhl fhfokak'

² Tng ,eî we;s mß.Kl cd,fha mß.Kl iïnkaO lr we;s wdldrh

^Topology& úu¾Ykh lrkak'

² mß.Kl cd,.; lsÍu i|yd Ndú; lr we;s wu;r Wmdx." tajdfha

msßú;r iuÕ ,ehsia;=.; lrkak'

² Tng wod< mß.Kl moaO;sh wka;¾cd,h yd iïnkaO ù we;akï" ta

i|yd Ndú; lr we;s wu;r Wmdx. yd tajd iïnkaO lr we;s wdldrh

ms<sn| j i|yka lrkak'

² Tnf.a wkdjrK iduQysl j iy ks¾udKYS,S j mka;shg bosßm;a lsÍug iQodkï

jkak'

úIh lreKq meyeos,s lsÍug w;aje,la(

² mß.Kl tllg jvd jeä .Kkla tajdfha o;a; yqjudre lr .ekSug yels jk

mßos tlg iïnkaO lsÍu" mß.Kl cd,.; lsÍu ̂ Computer Network& jYfhka

y÷kajk nj

² mß.Kl cd,.; lsßu uQ,sl l%u 3 lg isÿ jk nj

1'   ;re wdldrh ^Star Network&

2'   j<¨ wdldrh ^Ring Network&

3'   nia wdldrh ^Bus Network&

² by; wdldrhg mß.kl cd,.; lsÍfï oS tajd Ndú; jk jmißh ̂ Area& wkqj

o wdldr lsysmhla we;s nj

² tla f.dvke.s,a,la ;=< muKla we;s mß.Kl cd,hla ia:dksh jmißh cd,h

^Local Area Network / LAN& jYfhka y÷kajk nj

² úYd, m%udKfha jmißhla iys; mß.Kl cd,hla mq¿,a jmiß cd,h ^Wide

Area Network /WAN& jYfhka y÷kajk nj

² fïjdg WodyrK jYfhka my; wjia:djka oelaúh yels nj

² nexl= lghq;= myiq lr .ekSu i|yd nexl= w;r mj;ajdf.k hk mß.Kl

cd,h

² f,dalfha úúO rgj,a w;r f;dr;=re yqjudre lr .ekSu i|yd mj;sk

wka;¾ cd,h ^Internet&
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² mß.Kl cd,.; lsrSu i|yd wu;r Wmdx. lsysmhla o Ndú; jk nj

² cd, /yeka ^Network Cables&

² UTP (Unshealded Twisted Pair)

² STP (Shealded Twisted Pair)

² Coaxial Cable

² Fiber Optic Cables

² iaúph ^Switch&

² yí ̂ Hub&

² i¾j¾ mß.Klh

² fuu Wmdx.j,g wu;r j mß.Klh wka;¾cd,h yd iïnkaO ùug fudvuh

^Modem& Ndú; lrkq ,nk nj
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ksmqK;d uÜgu 16'3 ( f;dr;=re ;dlaIKfha fhoSï úuid n,hs'

ld,h ( ld,Éfþo 05  hs'

bf.kqï M, (

² f;dr;=re ;dlaIKfha fhoSï iïnkaOfhka wka;¾cd,h ms<sn| úia;r lrhs'

² wka;¾cd,h ;=< mj;akd y÷kd.;a fjí wvú ^Web sites& mÍlaId lrhs'

² wka;¾cd,h yd iïnkaO ùfï oS Bg wjYH .e,fmk uDÿldx. f;dard.; hq;=

nj ms<s.kshs'

² f;dr;=re iïfm%aIKfha oS Bg wod< ksjeros udOH Ndú; lrhs'

² ld¾hhka lsÍfï oS Bg iqÿiq jk myiq u l%uh f;dard .kshs'

bf.kqï b.ekaùï l%shdj,sh

msúiSu  (

² wka;¾cd, myiqlï iys; mß.Kl ldurhla fj; <uqka /f.k hdu'

² mß.Klh l%shdrïN lr wka;¾cd,h yd iïnkaO ùug ie,eiaùu'

² wka;¾cd,h yd iïnkaO ùug wjYH uDÿldx. fudkjdoe hs isiqkaf.ka úuikak'

² my; i|yka lreKq u;= jk mßos idlÉPdjla fufyhjkak'

² mß.Klh wka;¾cd,h yd iïnkaO ùug fudvuhla ̂Modem& yd ÿrl:k

myiqlï w;HjYH nj

² wka;¾cd,h yd iïnkaO;djh we;s lr .ekSug Dialup Network jeks

uDÿldx.hla Ndú; l< hq;= nj

² fï i|yd Ndú; lrkakdf.a kduh ^User name& yd uqrmoh ^Password&

wjYH jk nj

² wka;¾cd,hg msúiSu i|yd Internet Explorar, Nestscape Nevigator jeks

fjí n%õirhla ^Web Broser& uDÿldx.hla Ndú; l< hq;= nj

² ´kE u fjí wvúhla ^Web site& i|yd thg wdfõKsl fjí ,smskhla

^Web Address& we;s nj yd th my; i|yka wdldrfha wdlD;shla úh hq;=

nj

http//www.Microsoft.com

² wka;¾cd,h ;=< úúO fjí msgq" fjí wvú fiùu i|yd fijqï hka;%

^Search Engine& Ndú; jk nj

Wod( ² yahoo

² google

² Altavista

² MSN Network

² wka;¾cd, myiqlï u.ska úoHq;a ;emE, ^Electronic Mail/E-mail& Ndú;

l< yels nj

² úúO ,sms" mska;+r heùu myiq lsÍu i|yd úoHq;a ;emE, Ndú; jk nj

² fï u.ska b;du;a flá ld,hla ;=< wjYH mqoa.,hdg ,sms heúu l< yels

nj

² úoHq;a ;eme,a ,smskhla amara@yahoo.com wdlD;shla wdldrfhka mej;sh

hq;= nj
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² fkdñf,a úoHq;a ;eme,a .sKqula wdrïN lsßu i|yd wka;¾cd,fha myiqlï

we;s nj

² yahoo, gmail, Hotmail jeks fiajhla yryd fkdñf,a ,smskhla ilia lr

.; yels nj

b.ekaùu  i|yd fhdað; Wmfoia(

² wka;¾cd, myiqlï iys; mß.Kl ldurhla Tng ,nd oS we;'

² Tng ,efnk l%shdldrlu .ek wjOdkh fhduq lrkak'

² Tng ,nd.; yels wka;¾cd, myiqlu Ndú; lrñka wka;¾cd,hg msúiSu

i|yd wjYH uDÿldx.h i|yka lrkak'

² tu uDÿldx.h Ndú; lrñka wka;¾cd,hg msúfikak'

² my; olajd we;s ,smskhka Ndú; lr wod< fjí wvúhg msúfikak'

² www.yahoo.com

² www.microsoft.com

² www.Google.com

² www.Doenet.lk

² www.Gov.lk

² Tn fï jk úg oekqj;a ù we;s fijqï hka;%hla u.ska Tng wjYH fjí wvú

fidhd .kak'

² Gmail.com ,smskh u.ska Tng wjYH E.mail .sKqula újD; lrkak'

² Tnf.a wkdjrK iduQysl j yd ks¾udKYS,S j mka;shg bosßm;a lsÍug iQodkï

jkak'

úIh lreKq meyeos,s lsÍug w;aje,la(

² wka;¾cd,h yd iïnkaO ùug wka;¾cd, myiqlï imhk wdh;khla iuÕ

iïnkaO úh hq;= nj

² wka;¾cd, myiqlï ,nd .ekSu i|yd mß.Klhg wu;r j fudvuhla ̂Modem&

;sìh hq;= nj

² wka;¾cd,hg iïnkaO ùfï oS ta i|yd Ndú; lrkakdg .sKqula ̂ User Account&

;sìh hq;= nj

² fï i|yd uqr mohla ^Password& ;sìh hq;= nj

² wka;¾cd,hg iïnkaO ùfï oS ta i|yd Inernet Explor jeks uDÿldx. wjYH jk

nj

² ;udg wjYH ´kEu fjí ,smskhla fidhd .ekSu i|yd yahoo jeks fijqï

hka;%hla Ndú; l< yels nj

² wka;¾cd, myiqlï ,nd.;a miq úoHq;a ;eme,a ,ssmskhla o ^E-mail& ,nd .;

yels nj

² lsishï ,smshl msgm;la fjk;a ia:dkhlg heùug wjYH jq úfgl *elaia

hka;%h o ^Fax machine& Ndú; l< yels nj

² *elaia hka;%h u.ska ,smshla ta wdldrfhka u msgm;a l< yels nj

² *elaia hka;%h l%shd lrùu i|yd m%Odk úÿ,sh o ^Main supply& ÿrl;k

iïnkaO;djhla o ;sìh hq;= nj
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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 ióm 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

^Feed Back& 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 .=rejrekag



207.=re ud¾f.damfoaY ix.%yh

 úÿ,sh bf,lafg%dksl yd f;dr;=re ;dlaIKh                   13 jk fY%AKsh

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 18' oaú;aj c¾k,

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 tallhg u 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'



208.=re ud¾f.damfoaY ix.%yh

 úÿ,sh bf,lafg%dksl yd f;dr;=re ;dlaIKh                   13 jk fY%AKsh

bf.kqï-b.ekaùï ie,iqï ieliSu i|yd wdo¾Y wdlD;sh

1' we.hSï wjia:dj ( I jdrh -  01

2' wdjrKh jk ksmqK;d uÜgï ( 2'2" 2'3

3' wdjrKh flfrk úIh ikaOdrh ( •  úµq;fha uQ,sl kshu

• ir, úÿ,s mßm:

• úµq;a Yla;sh yd cjh

• úµq;a Odrdfõ M,

4' we.hSï m%fNaoh ( .fõIKd;aul ls%hdj,shla u.ska úµq;a kshu" úµq;a

Odrdfõ M, yd úÿ,s WmlrK lsysmhla ms<sn| j

f;dr;=re f.dkqjla ilia lrhs' ̂ .fõIKh - flaj,&

5' we.hSï wruqKq ( • úÿ,s mßm: yd úµq;fha uQ,sl kshuhka w;r

iïnkaOh fidhd n,hs'

• ikakdhlhla ;=<ska úµq;a Odrdjla .,d hdfï §

W;ai¾ckhjk Yla;Ska ms<sn| j úuid n,hs'

• by; Yla;Ska m%dfhda.sl j m%fhdackhg .kakd

WmlrK ^WjdrK& ms<sn| j fidhd n,hs'

6' WmlrKh l%shd;aul lsÍu  i|yd Wmfoia(

.=rejrhdg ( •  ksmqK;dj 2 wjidkfha § isiqkg fuu we.hSï

WmlrKh ,nd fokak'

• we.hSï WmlrKfha iajNdjh isiqkg meyeÈ,s

lr fokak'

• my; ±lafjk wjia:d ms<sn| j úia;rd;aul j

lreKq fidhd ne,Sug isiqkg wjia:dj ,nd

fokak'

• ´ï kshuh yd l¾fpd*af.a Odrd kshuh ms<sn|

fh§ï

• úúO úÿ,s WmlrK yd ine¢ wNHka;r úÿ,s

mßm: yd tu WmlrKj,ska W;ai¾ckhjk úúO

Yla;Ska ^m%;s§mk myk" úÿ,s bia;sßlalh"

YS;lrKh" úÿ,s fudagrh jeks&

• flaj, uÜgñka .fõIKh lr wod< úia;r iys;

,sms f.dkqjla kshulrK Èkg ,nd .ekSug

lghq;= lrkak'



209.=re ud¾f.damfoaY ix.%yh

 úÿ,sh bf,lafg%dksl yd f;dr;=re ;dlaIKh                   13 jk fY%AKsh

isiqkg ( • Tng ,efnk Wmfoia wkqj wod< .fõIK

ls%hdfõ fhfokak'

• f;dr;=re" o;a;" rEmigyka" mßm: wdÈh ,nd

.ekSug fmd;am;a$ine¢ WmlrK Wmfhda.S lr

.kak'

•  úÿ,s WjdrK ms<sn| j fidhd ne,Sfï § m%Odk

úÿ,sh úikaê lsÍug j. n,d .kak'

• Tn fidhd .;a f;dr;=re$o;a;$úia;r$rEm

igyka$mßm: we;=<;a ks¾udKYS,S j ilia l<

.fõIK f;dr;=re we;=<;a ,sms f.dkqj kshñ;

Èkg Ndr fokak'

7'  ,l=Kq oSfï l%uh (

               we.hSïlrKh ^we.hSï ks¾Kdhl&

1' bÈßm;a lr we;s lreKqj, ksrjµ;dj

2' lreKq /ia lsÍug fhdod f.k we;s ud¾. ls%hd ud¾.

3' olajd we;s lreKqj, yrj;a nj

4' ks¾udKYS,S bÈßm;a lsÍu

5' kshñ; Èkg wjika lsÍu

,l=Kq mejÍu

4  3    2      1



210.=re ud¾f.damfoaY ix.%yh

 úÿ,sh bf,lafg%dksl yd f;dr;=re ;dlaIKh                   13 jk fY%AKsh

bf.kqï-b.ekaùï ie,iqï ieliSu i|yd wdo¾Y wdlD;sh

1' we.hSï wjia:dj ( I jdrh -  02

2' wdjrKh jk ksmqK;d uÜgï ( 5'1" 5'2" 5'3" 5'4

3' wdjrKh flfrk úIh ikaOdrh ( • Y%S ,xldfõ úÿ,s n,d.dr

• mßudKh wkqj

• úÿ,sh ckkh wdY%s; uQ,O¾u

ms<sn| j úu¾Ykh lsÍu

• úÿ,s n,h ckkfha isg fnod yeÍfï l%shdj,s

olajd Ndú; WmlrK yd tajdfha wjYH;d úuid

ne,Su

• mdßfNda.sl wjYH;d i|yd úÿ,s n, wêldßh

u.ska isÿ lrkq ,nk ld¾hhka fidhd ne,Su

4' we.hSï m%fNaoh ( mejreula ^lKavdhï& u.ska" úÿ,s n,h ckkfha

isg fnod yeÍu olajd l%shdj,Ska ms<sn| j .fõIKh

fldg fmd;a msxpla ieliSu

5' we.hSï wruqKq ( • Y%S ,xldfõ úÿ,s n,h ckkh lrkq ,nk m%Nj

ms<sn| j úu¾Ykh lrhs'

• tla  tla n,d.drhka ys Odß;djka úuid n,hs'

• úÿ,s n,h iïfm%aIK l%u yd tajdfha m%Odk

Wmdx.j, l%shdldß;ajh úYaf,aIKh lrhs'

• úÿ,sn, wêldßh u.ska mj;ajd f.k hkq ,nk

mdßfNda.sl fiajd ms<sn| j úuid n,hs'

6'  WmlrKh l%shd;aul lsÍu  i|yd Wmfoia(

.=rejrhdg ( •  5'1 ksmqK;d uÜgu wdrïh;a iuÕ WmlrKh

mka;shg y÷kajd fokak'

• cd, Wmfmd<la ksÍlaIKh i|yd lafIa;%

pdßldjla iQodkï lrkak'

• iq¿ mßudK úÿ,s n,d.drhla ksßlaIKh i|yd

mka;sh fhduq lrjkak'

• wod< ud;Dldj yd ine|s uQ,dY% fmd;a ms<sn| j

isiqka oekqj;a lrkak'

• ,l=Kq m%odkfha oS Ndú; ks¾Kdhlhka ms<sn| j

isiqka oekqj;a lrkak'

• i;s ;=kla we;=<; ld¾hh bgq lr Ndr osh hq;=

nj isiqkg okajkak'



211.=re ud¾f.damfoaY ix.%yh

 úÿ,sh bf,lafg%dksl yd f;dr;=re ;dlaIKh                   13 jk fY%AKsh

isiqkg ( • .=reNj;df.a Wmfoia u; mejreu iïmQ¾K

lrkak'

•  lafIa;% pdßldfõ oS yd iq¿ mßudK úÿ,s

n,d.drfha oS ,;a w;aoelSï mejreu i|yd fhdod

.kak'

• ,nd .;a f;dr;=re l=vd fmd;a msxpla f,i bosßm;a

lrkak'

• uQ,dY% fmd;a mßyrKh lf<a kï ta ms<sn| j

igykla fhdokak'

• kshñ; oskg fyda Bg fmr mejreu Ndr fokak'

7'  ,l=Kq oSfï l%uh (

               we.hSïlrKh ^we.hSï ks¾Kdhl&

1' cklfha isg mdßfNda.slhd olajd úÿ,s n, imhk

m%Odk woshr yd WmlrKj, l%shdj we;=<;a lsÍu

2' wjYH ia:dkj, meyeos,s rEm igyka bosßm;a lsÍu

3' NdId ú,dih yd lreKqj, m%udKj;a nj

4' m%Njhka yd tajd Ndú;fha jdis yd wjdis ;=<kd;aul

j bosßm;a lsÍu

5' mdßfNda.sl fiajdjka ms<sn| j yd tu fiajdjkays

ld¾hlaIu;dj ms<sn| j ;¾ldkql+, j lreKq

bosßm;a lsÍu

,l=Kq mejÍu

4  3    2      1



212.=re ud¾f.damfoaY ix.%yh

 úÿ,sh bf,lafg%dksl yd f;dr;=re ;dlaIKh                   13 jk fY%AKsh

bf.kqï-b.ekaùï ie,iqï ieliSu i|yd wdo¾Y wdlD;sh

1' we.hSï wjia:dj (   II jdrh - 01

2' wdjrKh jk ksmqK;d uÜgï  (   7'3 - 7'4

3' wdjrKh flfrk úIh ikaOdrh ( • úÿ,s mßm; iE£fï § Ndú;djk ixfla;

• úÿ,s mßm: we£u

• .Dy úÿ,s mßm: ie,iqï lsÍu

• úÿ,s mßm:hla ia:dmkh lsÍu

4' we.hSï m%fNaoh ( • Wm mßm:hla ie,iqï lr wod< Wmdx. yd

WmlrK Ndú;fhka tu mßm:h ia:dmkh lsÍfï

lKavdhï ls%hdldrlul fh§u'

5' we.hSï wruqKq ( • ixfla; Ndú; fldg úÿ,s mßm: we£fï yelshdj

j¾Okh lsÍu'

• wjYH;djhg .e<fmk .Dy úÿ,s mßm: yd

Wmmßm: ie,iqï lsÍu'

• fok,o ie,eiaulh wkqj úÿ,s Wmdx. yd

WmlrK fhdod .ksñka úÿ,s mßm:hla ia:dmkh

lsÍu'

• wdjqo yd WmlrK Ndú;fha l=i,;d j¾Okh

• wdrlaIs; mQ¾fjdamd wkq.ukh lsÍu'

6'  WmlrKh l%shd;aul lsÍu  i|yd Wmfoia(

.=rejrhdg ( • 7jk ksmqK;dj wjidkhfha § isiqkg fuu

we.hSï WmlrKh ,nd fokak'

• isiqka lKavdhï wkqj ls%hdldrlfï fhdojkak'

• ls%hdldrlu i|yd iqÿiq Wmmßm: ms<sn| woyia

ta ta lKavdhïj,g ,nd fokak'

• Wm mßm: ia:dmkh lsÍug wjYH Wmdx."

WmlrK øjH yd wdjqo tla tla lKavdhug ,nd

fokak'

• fuu ls%hdldrlu i|yd ld,fÊo 03 la muK

fhdod .kak'

• mßm:h ia:dmkh lr wjidkfha § úÿ,sh ,nd

§ug fmr mßm:fha ksrjµ;dj mÍlaId lr

n,kak'



213.=re ud¾f.damfoaY ix.%yh

 úÿ,sh bf,lafg%dksl yd f;dr;=re ;dlaIKh                   13 jk fY%AKsh

isiqkg ( • Tn lKavdhug ,efnk woyi wkqj úÿ,s

mßm:hla ie,iqï lr wod< ixfla; Ndú;d lr

w¢kak'

• tu mßm:hg wjYH Wmdx.$WmlrK$øjH$wdjqo

,nd .kak'

• ie,iqug wkql+, j úÿ,s mßm:h mqjrejl

ia:dmkh lrkak'

• fuys § lKavdhfï ish¨ fokdf.a iyNd.S;ajh

fhdod .kak'

• mßm:h tl,ia lr tys ksrjµ;dj ms<sn| j

^.=rejrhdf.ka& iy;sl lr .kak'

• úÿ,s n,h ,nd § mßm:h ilS%h lrjkak'

7'  ,l=Kq oSfï l%uh (

               we.hSïlrKh ^we.hSï ks¾Kdhl&

1 fhdað; mßm:h ie,iqï lr we£u

2 wod< Wmdx.$WmlrK$øjH$wdjqo f;dard .ekSu

3 wdjqo WmlrK Ndú;fha § ;dlaIKsl l%u

wkq.ukh

4 lKavdhï yeÕSu

5 wjika M,fha id¾:lNdjh

,l=Kq mejÍu

4  3    2      1



214.=re ud¾f.damfoaY ix.%yh

 úÿ,sh bf,lafg%dksl yd f;dr;=re ;dlaIKh                   13 jk fY%AKsh

bf.kqï-b.ekaùï ie,iqï ieliSu i|yd wdo¾Y wdlD;sh

1' we.hSï wjia:dj ( II jdrh -  02

2' wdjrKh jk ksmqK;d uÜgï ( 8'2" 8'3" 8'5" 8'7

3' wdjrKh flfrk úIh ikaOdrh ( • Pn ikaê keU qre l sÍfï l%ufõo uÕsk a

bf,lafg%dksl mßm: yeisrùu

• fjk;a w¾O ikakdhl Wml%u fhdod m%Odk

m%;Hdj¾;k fjda,aàh;d úp,kfhka úÿ,s

WmlrKj,g jk ydks je,elaùfï l%ufõohla

ilia lsÍu

4' we.hSï m%fNaoh ( ^iajks¾udK& ^flaj,& m%Odk fjda,aàh;d úp,kh

fya;=fjka úÿ,s Wmdx. wdrlaId lsÍfï mßm:hla

ieliSu'

5' we.hSï wruqKq ( • Pn ikaê iqÿiq mßos keUqre lrñka bf,lafg%dksl

mßm: f.dv kÕhs'

• úÿ,sh úp,kh ùfuka WmlrK wdrlaId lsÍfï

Wml%u ie,iqï lrhs'

• ld,Sk wjYH;dj,g .e<fmk ksuejqï fjf<|

fmd<g bosßm;a lr iajhx /lshd i|yd fhduq

fjhs'

• ld¾hhkays oS wdrlaIdj ;yjqre lrñka jev lrhs'

6'  WmlrKh l%shd;aul lsÍu  i|yd Wmfoia(

.=rejrhdg ( •  ksmqK;dj 8 wdrïNfha we.ehSï WmlrKh

mka;shg y÷kajd fokak'

• flaj, l%uhg we.ehSï WmlrKh l%shd;aul

lrjkak'

• ,l=Kq m%odkh lrk ks¾Kdhl ms<sn| j isiqka

oekqj;a lrkak'

• wjYH o;a; ,nd .; yels uq,dY%$ l%ufõo ms<sn|

j mka;sh oekqj;a lrkak'

• i;s folla ;=< ld¾hh wjika úh hq;= nj

mka;shg m%ldY lrkak'

isiqkg ( • .=re Nj;d úiska ,nd fok Wmfoia yd wruqKqj,g

wkqj lghq;= lrkak'

• wod< uQ,dY% fmd;a mßYS,kh lrkak'



215.=re ud¾f.damfoaY ix.%yh

 úÿ,sh bf,lafg%dksl yd f;dr;=re ;dlaIKh                   13 jk fY%AKsh

• .eg¨ u;= jk wjia:dj, oS .=re Nj;df.a fyda

iïm;a mqoa.,hl= f.a iydh ,nd .kak'

• ksYaÑ; ld, iSudj ;=< wod< ks¾udKh is;a .kakd

whqßka ilia fldg bosßm;a lrkak'

• ks¾udKfha ksjeros l%shdldß;ajh .=re Nj;d f.a

wëlaIKh hgf;a ;yjqre lr .kak'

• mßm: igyk l%shdldß;ajh yd ks¾udKfha

jeo.;alu we;=<;a jd¾;djla bosßm;a lrkak'

7'  ,l=Kq oSfï l%uh (

               we.hSïlrKh ^we.hSï ks¾Kdhl&

1' mßm:fha ksjeros l%shdldß;ajh

2' ksuejqfï is;a.kakd nj ^ksIamdokfha ksudj&

3' ksuejqu iuÕ bosßm;a lrk jd¾;dfõ m%udKd;aul

nj yd bosßm;a lsÍfï ú,dih

4' tl,ia lsÍfï id¾:l;ajh

5' kshñ; ld,fha oS ksuejqu yd jd¾;dj bosßm;a lsÍu

,l=Kq mejÍu

4  3    2      1



216.=re ud¾f.damfoaY ix.%yh

 úÿ,sh bf,lafg%dksl yd f;dr;=re ;dlaIKh                   13 jk fY%AKsh

bf.kqï-b.ekaùï ie,iqï ieliSu i|yd wdo¾Y wdlD;sh

1' we.hSï wjia:dj ( III jdrh -  01

2' wdjrKh jk ksmqK;d uÜgï ( 13'1" 13'2" 13'3

3' wdjrKh flfrk úIh ikaOdrh ( • .=jka úÿ,s yd rEmjdyskS ikaksfõok l%uj,

Ndú; jdyl ;rx. mrdi

• .=jka úÿ,s yd rEmjdyskS ikaksfõokfha oS ;rx.

yiqrejd .ekSfï l%u

• .=jka úÿ,s yd rEmjdyskS wdodhlfha úúO woshr

4' we.hSï m%fNaoh ( j.= yd ixl,am is;shu

5' we.hSï wruqKq ( • .=jka úÿ,s yd rEmjdyskS ikaksfõok l%uj,

Ndú; jdyl ;rx. mrdi yd uQ¾ck l%u kï

lrhs'

• .=jka úÿ,s yd remjdyskS ikaksfõok l%u ;=<

iudk;d yd wiudk;d ú.%y lrhs'

• wdodhlj, úúO woshr leá igykaj,ska olajhs'

6'  WmlrKh l%shd;aul lsÍu  i|yd Wmfoia(

.=rejrhdg ( •  fuu ksmqK;dj wdrïN ùug fmr fuu we.hSu

isiqka fj; ,nd fokak'

• .=jka úÿ,s yd rEmjdyskS ms<sn| ikaksfõokh

f;dr;=re we;=<;a fmd;am;a" fidhd .ekSu i|yd

isiqkg Wmfoia fokak'

• ksmqK;dj bf.kqu wjidkfha oS wod< we.hSu

isÿ lsßug lghq;= lrkak'

isiqkg ( • .=jka úÿ,s yd rEmjdyskS ikaksfõok ;dlaIK

yd iïnkaO f;dr;=re we;=<;a fmd;am;a" ,sms yd

f,aLk imhd .kak'

• .=jka úÿ,s hka;%hl yd rEmjdyskS hka;%hl

uqyqK; u; i|yka úúO iïfm%aIK ;rx. mrdi

ms<sn| j úuid n,kak'

• .=jka úÿ,s yd rEmjdyskS hka;%j, iudk;d yd

úúO;ajh u;= jk fia my; f;aud Tiafia j.= yd

ixl,am is;shï tl;=jla ilikak'

• jdyl ;rx. mrdi

• uQ¾ck l%u
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• wdodhlj, úúO woshjr yd tajdfha

   l%shdldß;ajh

• tu f;dr;=re /ialr .ekSu i|yd mßYS,kh l<

,sms" f,aLk yd .%ka: i|yka lrkak'

7'  ,l=Kq oSfï l%uh (

               we.hSïlrKh ^we.hSï ks¾Kdhl&

1' f;dr;=rej, ksrjµ;dj

2' f;dr;=rej, m%udKd;aul nj

3' j.= yd ixl,am is;shï ;=<ska wjfndaO lr .ekSfï

myiqj yd ixlaIsma; nj

4' úIh f;dr;=re oelaùfï l%ñl mshjr

5' bosßm;a lsÍfï ks¾udKd;aul nj

,l=Kq mejÍu

4  3    2      1
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bf.kqï-b.ekaùï ie,iqï ieliSu i|yd wdo¾Y wdlD;sh

1' we.hSï wjia:dj ( III jdrh -  02

2' wdjrKh jk ksmqK;d uÜgï ( 15'1" 15'2" 15'3

3' wdjrKh flfrk úIh ikaOdrh ( • .ß.Kl uDÿldx.j, úúO;ajh

• mß.Kl uDÿldx.j, Ndú;h

• mß.Kl uDÿldx.h f,i" VB Ndú;h yd

iïnkaO ir, ks¾udK ;ekSu

4' we.hSï m%fNaoh ( m%o¾Yk ̂ mß.Kl Ndú; m%o¾Ylhla ilid bosßm;a

lsÍu'&

5' we.hSï wruqKq ( • úúO uDÿldx.j, úúO;ajh yd Ndú;h wkqj

,eî we;s uDÿldx. w;=ßka wod< ld¾hhg fhda.H

uDÿldx.h VB nj ms<s.kS'

• ks¾udKhg wod< o< yd ksjeros .e,Sï igyk

ilihs'

• VB ys Ndú; WmlrK ^Tools& yd Code fhdod

.ksñka Form tl yd jevigyk lvodishla u;

f.dv k.hs'

• oS we;s mß.Klh l%shd;aul lrjd VB uDÿldx.h

újD; lrf.k wod< ks¾udKh lrhs'

• ks¾udK jevigyk l%shd;aul lrjhs' ^Run&

6'  WmlrKh l%shd;aul lsÍu  i|yd Wmfoia(

.=rejrhdg ( •  YsIHhka iqÿiq f,i lKavdhï lrkak'

• VB we;=¿ úúO uDÿldx. ia:dmkh lr we;s" úÿ,sh

iïnkaOh iys; l%shdlrúh yels mß.Klhla

tla tla lKavdhug ,nd fokak'

• fuu l%shdldrlu ksu lsßu i|yd ld,fþo

follg iudk ld, m%udKhla ,nd fokak'

isiqkg ( • Tn lKavdhug ,nd oS we;s ud;Dldj "mß.Kl

úrdu >áldj" f,i i,ld iqÿiq mß.Kl

uDÿldx.hla fhdod .ksñka mß.Kl fudksgrh

u; osiafjk yd h;=re mqjrej$uQislh u.ska l%shd

lrúh yels úrdu >áldjla ks¾udKh lrkak'
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• Tnf.a ks¾udKhg fhdod f.k we;s mß.Kl

uDÿldx.h" fï i|yd fhdod .ekSug fya;= i|yka

lr" tu mß.Kl uDÿldx.h uDÿldx. úfYaI

w;=ßka l=uk j¾.hg wh;a fõoe'hs meyeos,s

lrkak'

• Tnf.a mß.Kl ks¾udKhg wod< jevigyk

l%shd;aul lsÍfï l%ufõoh we;=<;a úia;r

m;%sldjla ilikak'

• Tnf.a ks¾udKh mka;sfha l%shd;aul lrñka

m%o¾Ykh lrkak'

7'  ,l=Kq oSfï l%uh (

               we.hSïlrKh ^we.hSï ks¾Kdhl&

1' úúO udÿldx. w;=ßka ks¾udKh i|yd fhdod.;a

uDÿldx.h f;dard .ekSug fya;= oelaùu

2' ks¾udKhg wod< .e,Sï igyfka fyda l%uf,aLfha

ksejros nj

3' ks¾udK l%shdj,sh ;=< ks¾udK odhl;ajh

4' ks¾udKfha ixúOdkd;aul nj yd l%shd lrùfï

myiqj

5' ks¾udKh yd iïnkaO úia;r m;%sldfõ yd wod<

f;dr;=rej, ksjero s nj" bo sßm;a l sÍfï

ks¾udKd;aul nj

,l=Kq mejÍu

4  3    2      1


