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  1  ;dlaIKfõoh yd tys úldYkh

mßKduh hkq l=ulaoehs Tn fndfyda úg  wid fyda lshjd we;' mßKdufha oS isÿ

jkqfha mDÒúh wdrïNfha oS ;snQ ish¨ mßir ;;a;aj  mshjfrka mshjr fjkia ùuhs' iajNdj

O¾u kS;sh wkqj tu l%shdj,Ska isÿ úh' fndfyda l,lg miqj  Ydl yd i;=ka mDÒúh u;

ìys úh'  fuf,i i;=ka oS¾> ld,hla ;=< mßKduh ùfuka ñksid keue;s wmQ¾j i;a;ajhd

ìys úh'

ñksidf.a ìys ùu;a iu. u iajNdj O¾uhdf.a kS;sh wìnjd hdfï l%ufõohla we;s

úh' tkï ñksidf.a jqjukd tmdlï msßuid .ekSu i`oyd mßir ;;a;aj fjkia lsÍu isÿ

úh' fuh ;dlaIKfõofha wdrïNhhs'  ñksidf.a .,a hq.fha fuj,ï isg oekg Ndú; jk

b;d u ishqï bf,lafg%dksl WmlrK" wNHjldY pdßld wdosh olajd isÿ jQ ish¨ u fjkialï

;dlaIKfõofha kj ks¾udKj, m%;sM, fõ'  ta wkqj wo wm Ndú; lrk WmlrK" NdKav"

l%shdj,Ska" fiajdjka wdoS ish¨ u foa yd iu. ;dlaIKfõoh iïnkaOj mj;S' tfuka u

;dlaIKh ksid wm Ndú;hg .kakd iEu WmlrKhla" NdKavhla u ks;sm;d ;r`.ldÍ j

fjkia fjñka mj;S'

wm i;= jeõ"  we,j,a wdoS jdß ud¾." od.eí" iS.sßh" l¿.,a wdY%s;  bos lsÍï wdoS foa

Tn oel we;' fïjd l,lg  by; wmf.a fy< ;dlaIKfõofha úialï f,i oelaúh yels

h' tjeks we;eï boslsÍï kQ;k ;dlaIKhg mjd wNsfhda. fõ' rekaue,s iEh" wNh.sßh jeks

úYd, od.enl mdou ;ekSu" tu od.efí jl%;dj ,nd .ekSu boslsÍï øjH by<g tiùu

jeks l%shd i`oyd fhdod .;a ;dlaIKfõoS l%u wog;a ryils'

merKs ñir msróv" Ök uyd m%dldrh jeks ks¾udK ;dlaIKfha oejeka; boslsÍï

fõ' tfia u w;S;fha isg wo olajd iEu rgl u iudc mßir ys;ldó" úúO ks¾udK rdYshla

ìys ù ;sfnkqfha o ;dlaIK  l%shdj,shl m%;sM, f,iska h'

fï ish¨ ixisoaêka  úuid neÆ úg ;dlaIKfõoh i`oyd úúO w¾:l:k oelaúh

yel'

•   iïm;a M,odhS f,i fhdod .ekSfï fuj,ula f,i

•  l%shdj,s ld¾hlaIu j lsÍfï fuj,ula f,i

•  w;S; fi!Nd.Hhh h<s f.dvke.Sfï fuj,ula f,i

;dlaIKfõoh w¾: oelaúh yel'

;dlaIKsl l%shdj,shla iEu úg u mshjfrka mshjr wkqj isÿ fõ'  ke;fyd;a isÿ

l< hq;= fõ' ta i`oyd úúO úoHd;aul l%ufõo" uQ, O¾u" WmlrK" wdjqo" øjH wdosh fuka

u mqoa., oekqu" l=i,;d  wdosh o  bjy,a fõ' fufia kj ks¾udK ìysùu fyda ;sfnk

ks¾udK kùlrKh ùu isÿúh yel' tu.ska ñksidf.a wjYH;djla fyda wjYH;d lsysmhla

fyda bgq fõ' fuys § ld¾hh myiq lsÍu" iqj myiqj jeä lsÍu" úhoï wvq lsÍu wfmalaId

flf¾' kuq;a ixlS¾K fuka u iQlaIu l%shdj,s  ;=< § úhou jeä ùu isÿúh yel'
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flfia jqjo ;dlaIKsl fuj,ï ksIamdokfha yd Ndú;fha n,mEu úúOdldrfhkaflfia jqjo ;dlaIKsl fuj,ï ksIamdokfha yd Ndú;fha n,mEu úúOdldrfhkaflfia jqjo ;dlaIKsl fuj,ï ksIamdokfha yd Ndú;fha n,mEu úúOdldrfhkaflfia jqjo ;dlaIKsl fuj,ï ksIamdokfha yd Ndú;fha n,mEu úúOdldrfhkaflfia jqjo ;dlaIKsl fuj,ï ksIamdokfha yd Ndú;fha n,mEu úúOdldrfhka

isÿ fõ'isÿ fõ'isÿ fõ'isÿ fõ'isÿ fõ'

iudcSh n,mEï

rgl fyda m<d;l fjik ñksia iudchla flfrys ;dlaIKfõoh úúOdldrfhka

n,mdhs' tfuka u ñksidf.a tosfkod l%shdldrlï fndfyda  ÿrg fjkia fõ' /lshd wjia:d"

/lshd úúO;ajh" foaYmd,kh" wOHdmkh fï w;r  fõ' WodyrKhla f,i merKs mdi,l

wOHdmk l%ufõo yd kQ;k mdi,l wOHdmk l%ufõo .ek i,ld n,uq'  b;d merKs

mdi,aj, isiqka wl=re ,shkq ,enqfõ je,s mS,a,l h' tkï iqÿ je,s we;sre l¿ meye .ekajQ

,E,a,l h' iqÿ je,s u; we`.s,af,ka ,shk l, l¿ meye;s wl=re u;= fõ' l,ah;a u  je,s

mS,a, fjkqjg  .,a ,E,s " fldms fmd;a" l¿ ,E,s wdosh Ndú;hg  .ekqKs'  bka miqj

j¾;udkfha jhsÜ fndaâ" .%ska fndaâ wdosh Ndú;hg m;aúh' wo fndfyda úg  mß.Kl  Wmß

YS¾I m%lafIaml ^´j¾fyâ fmdfclag¾&" nyq udOH  m%lafIaml  ^u,aá óähd fm%dfclag¾&

wdosh o mx;s ldur ;=< Ndú; fõ'

wd¾Òl n,mEï

;dlaIKfõoh wd¾Òl l%uhka flfrys o fndfyda fia n,mdhs' wd¾:slh hkq rgl

uqo,a Wmojk yd jeh lrk ixisoaêka h'  fï i`oyd  ish¨ u wdldrfha  fN!;sl  yd

iajdNdúl iïm;a odhl fõ' fuu iïm; yeisrùu" mßyrKh" md,kh lsÍu wdosh i`oyd

ksis mßos ;dlaIKfõoh  fhdod .ekSfuka  rgl ixj¾Ok l%shdj,sfhys fjkila" oshqKqjla

we;s l< yels fõ' WodyrKhla f,i we`.¨ï l¾udka;h .ek i,ld n,uq'  jir .Kklg

fmr ,xldfõ we`.¨ï l¾udka;h b;d my;a uÜgul mej;=Ks' fros úúu" fros ueiSu" wdosh

i`oyd ir, hdka;%sl l%u fhdod .ekqKs' tys oS tu hka;% ls%hd lrùug ñksia Y%uh wjYH úh'

tu`.ska ,enqKq ksIamdokj, ;;a;ajh ÿ¾j, úh" ksIamdokh i|yd .; jQ ld,h jeä úh"

jrlg ksmo jQ NdKav m%udKh wvq úh' kuq;a wo ,xldfõ msysgqjd we;s l¾udka; Yd,d ;=<

úÿ,sfhka l%shd lrk hka;% rdYshla tljr l%shdlrhs' tajd b;d ixlS¾K h' fõ.j;a h'

fndfyda úg iajhxl%sh h' tneúka ;;a;ajfhka Wiia NdKav ksIamdokh  l< yels fõ' túg

úYd, wdodhula yd ,dNhla NdKav wf,úfhka ,efí'

ixialD;sl n,mEï

ixialD;sh hkq hï m%foaYhlg fyda rglg  wdfõksl iudc isß;a úß;aj,ska yd

.+KO¾uj,ska iukaú; wd.ula yd ne÷Kq Ôjk rgdjls' iudc .; ixialD;sfha Ôjk rgd

flfrys ;dlaIKfõoh Rcqj u n,mdkq we;' fuys oS we÷ï-me<÷ï Ndú;h" bjqï-msyqï l%u"

wdydr rgd" woyia yqjudrej" f.or fodr NdKav wdoS oE fndfyda fia fjkia ù we;' fï

wkqj  kùk f,dalfha  rgj,a w;r iudka;r j bosßhg hdula yd ixialD;sl j ñY% ùula

isÿ ù we;' kùk ikaksfõok lafIa;%fha we;s fi,shq,¾ ÿrl:k "wka;¾cd,h" bf,lafg%dksl

;emE, wdosh ksid ñksidf.a woyia" wdl,am yd oekqu YS>%fhka fjkia fõ' mqoa., u;"

wdl,am" oekqu ks;sm;d w¨;a  ùu ixialD;sh flfrys ;oska u n,mdkq we;'

mdßißl n,mEï

f.dvìu" id.r yd jdhqf.da,h hk mßir moaO;s ;=fkka mDÒú mßirh iukaú;

h' wo fuu mßir moaO;s ;=k flrys ;dlaIKfõoh ;oska u  n,mEï lr we;'  ta wkqj
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lDIs ld¾ñl lghq;=" boslsÍï" uxudj;a" .ukd.ukh" ikaksfõokh wdoS lafIa;%j, úYd,

oshqKqjla-j¾Okhla ;dlaIKfõoh ksid we;s ù ;sfí' fï ksid N+ñh" bvlv" iïm;a

mßyrKh wdosh l%udkql+, j isÿ fõ' úYd, uqvq ìï flá ld,hla ;=< ireidr f.dú ìï

njg m;a lrhs' mßirfha w,xldrh /flk wdldrfha ;ekSï o ta w;r isÿ fjhs' ;ks uy,a

f.dvke.s,s fjkqjg uy,a f.dvke.s,s bÈfõ' fï ish¨ u wjia:dj, oS ;dlaIKfõofha

odhl;ajh wksjd¾h fõ'

by;ska olajk ,oafoa ;dlaIKfõoh ksid iudcSh" wd¾Òl" ixialD;sl yd mdßißl

jYfhka isÿ flfrk ys;lr ;;a;ajhka h' th oshqKqj" ixj¾Okh" f,i o ye`oskaúh yel'

kuq;a fuys ;j;a me;a;la ;sfí' ;dlaIKfõoh ksid  iudcSh" wd¾Òl" ixialD;sl yd

mßirhg wys;lr ;;a;ajhka o Wod ù we;' tfia ùug fndfyda fihska fya;= ù we;af;a

;dlaIKfõoh fhdod .ekSfï oS ñksid wkq.ukh lrk we;eï l%ufõo yd ñksidf.a

wdl,amhka h'

wo iudch ;=< ;dlaIKh fhdod .ksñka" ñks ueÍï" jxpd" ¥IK wdosh fndfyda

fihska isÿ flfrk nj fmfka' fïjd iudcSh  jYfhka wys;lr M, fõ' ;udg wkjYH

yd Tfrd;a;= fkd fok ;rug úÿ,s yd bf,lafg%dksl WmlrK ksfjiaj, Ndú;hg

.ekSfuka tu mqoa.,hdg wd¾Òl jYfhka wys;lr n,mEï we;s úh yel' rgla jYfhka o

Tfrd;a;= fkd  fok ixj¾Ok l%shdj,s" jHdmD;s wdrïN lsÍu o wd¾Òl jYfhka wys;lr

M, ,eìug fya;= fõ'

we;eï wjia:dj, § cx.u ÿrl:k" wka;¾cd,h jeks kùk myiqlï  ñksid wksis

f,i m%fhdackhg .ekSu ixialD;sl jYfhka wys;lr M, we;s lr,Sug bjy,a fõ' kùk

;dlaIKh fhdod .ksñka ksIamdokh lrkq ,nk lDñkdYl" j,a kdYl jeks úúO ridhksl

øjH Ndú;fhka mßir ¥IKhg odhl jk wys;lr øjH mßirhg tl;= fõ' fuh wo Ydl

yd i;a;ajhkg  m%n, ;¾ckhla  j mj;S' tfuka u bf,lafg%dksl wmøjH mßirhg

neyer lsÍu o" .eg¨ njg m;a fjñka mj;S' ñksidg wk;=re we;s ùu" f,v frda. we;s ùu

wdosh fuys oS isÿúh yels wdmod f,i oelaúh yel'

fï wkqj n,k úg ;dlaIKfõoh ish¨ u wxYj, ys;lr ;;a;ajhkag yd wys;lr

;;a;ajhkag n,mdk nj fmkajd osh yel'

 isú,a" hdka;%sl" úÿ,s" bf,lafg%dksl" lDIs" ffjoH" ixksfõok wdoS jYfhka

;dlaIKfõoSh lafIa;% fjka fjka j oelaúh yel' ta tla tla lafIa;%hg wdfõksl jQ

iqúfYaIS jQ ;dlaIKsl l%ufõohla we;' boslsÍï lafIa;%fha øjH" øjH ilia lsÍu" neoSï"

hka;% WmlrK"  m%jdyk l%u wdosh isú,a lafIa;%hg  wh;a ;dlaIKsl l%shdj,s fõ' tfuka

u T!IO" ffjoH WmlrK" ffjoH m¾fhaIK" Y,Hl¾u" frda.Ska m%jdykh wdosh ffjoH

lafIa;%fha isÿ flfrk ;dlaIKsl l%shdj,s fõ' fï wkqj tla tla úIh lafIa;%hg fjka jQ

;dlaIKsl fuj,ï" WmlrK" l%ufõo hka;% wdosh we;' kj ks¾udK ìys lsÍfï oS ta ta

mqoa.,hska fyda ta ta rgj,a by; tla tla lafIa;%hka i`oyd  fyda lafIa;% lsysmhla i`oyd fyda

fhda.H jk ks¾udK ksIamdokh lrhs' flfia kuq;a mß.Klh jeks fuj,ula by; ́ kEu

lafIa;%hla i`oyd jqj o Ndú;hg .; yels fõ'

;dlaIKsl lghq;==j, oS fuka u ks¾udKhla" fiajdjla" jHdmD;shla jeks l%shdj,shl

oS th jvd;a id¾:l lr .ekSu i`oyd iqÿiq l%ufõohla wkq.ukh l< hq;= h' tys oS uq,"
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ueo" w. hk fldgia úêu;a j l%udkql+, j isÿ lsÍfuka id¾:l ks¾udKhla ìys l< yel'

fuu l%shdj,sh jvd;a id¾:l lr .ekSu i`oyd .eg¨ úioSfï oS jHdmD;s pl%h wkq.ukh

l< yel' fuu l%shdj,sh mshjr .Kkdjlska iukaú; jk w;r th ks¾udKlrKfha l%shd

ms<sfj< kñka o ye`oskafõ' fuu l%shdj,sh fufia ixIsma; j oelaúh yel'

jHdmD;s jd¾;djla ilia lsÍu

•  by; mshjr ish,a, w<,d úia;rd;aul jd¾;djla ilia lsÍu'

11

.eg¨j y÷kd .ekSu

•  ;udg" iudchg" mßirhg wdoS jYfhka n,mdk ´kEu .eg¨jla

fuys oS f;dard .; yel'

 1

.eg¨j úYaf,aIKh lsÍu

•  fuys oS .eg¨fõ iajNdjh" n,mdk wdldrh" m%;sM, wdosh ú.%y

lrhs'

 2

ks¾udK idrdxYh

•  l< hq;= ks¾udKfha iajNdjh ms<sn`oj fuys oS woyila oelaùu

lrkq ,nhs'

 3

o;a;" lreKq .fõIKh lsÍu

•  .eg¨jg wod< fmr úi÷ï" .eg¨j ms<sn`o j woyia" idlÉPd

wdosh fuhg we;=<;a fõ'

 4

msßú;r ilia lsÍu

•  lrkq ,nk ks¾udKhg wod< j tys ;sìh hq;= úfYaI .=Kdx.

yd ,laIK igyka lsÍu isÿ fõ'

 5

úi÷ï bosßm;a lsÍu

•  .eg¨j ksrdlrKh i`oyd fuys oS .e<fmk fhdackd bosßm;a lrhs'

6

jvd;a WÑ; fhdackdj f;dard .ekSu

•  úiÿï fhdckd w;ßka msßú;rj,g wkql+,j jvd;a WÑ; fhdackdj

f;dard .ekSu '

7

ld¾h m;% yd ie,iqï igyka ilia lsÍu

•  jvd;a iqÿiq úi`ÿu úia;r iys; j bosßm;a lsÍu'

8

f;dard .;a úi÷fï wdlD;sh fyda ienE ks¾udKh w;ayod ne,Su'9

úi÷fï fhda.H;dj fidhd ne,Su yd we.hSu

•  fu u`.ska úi÷fï ÿn,;d y÷kdf.k tajd ksjerÈ l< yels h'

10
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by; olajd we;af;a .eg¨jla úi`oSfï oS wkq.ukh l< yels mshjrhka h' fuh .eg¨jla

úi£ug muKla fkdj Ôú;fha tosfkod ´kEu ld¾hhla i`oyd jqj o fhdod .; yels h'

tu`.ska jvd;a id¾:l j tu ld¾hh wjika l< yels fõ'

hï .eg¨jla ms<sn| j oekqu yd w;a oelSï nyq, mqoa.,hl=g fuu l%shdj,ska 2" 3'

4' 5" 6' 7 fyda 8 hk ´kEu mshjrlska jqj o wdrïN l< yels h' tfuka u l%shdj,sfha 11 g

by<ska we;s mshjrl oS hï jeroSula fyda fodaI iys; nj ye`.S .shfyd;a kej; by<

mshjrlska l%shd ms<sfj<g we;=`: úh yels h' flfia kuq;a ld¾hh wjidkfha oS mshjrhka

w;r in|;d we;s jk mßos jd¾;djg we;=<;a l< hq;= h'



6

  2  ñkqï yd ñkqï WmlrK

iïu; tall

l%sia;= mQ¾j 4000 j¾Ihg;a fmr" lsreï yd ñkqï i`oyd iïu; lr .;a tall

Ndú;hg ñksid fm<eö we;'

fï wjêfha oS BÔma;=fõ foajd,hkays ;snQ r;arkaj,ska ksu l< mQckSh jia;+kaf.a

nr lsÍu i`oyd Ziafgdaka fõÜia Z ^Stone weights& hkqfjka ye`oskafjk lsreï tallhla

Ndú; lr we;'

BÔma;=fõ úiQ mdrdfjda rcqf.a je,ñfgys isg ueo`.s,af,a fl<jr olajd jQ os.

lshqnÜ ^Kubit& tlla f,i iïu; lr tu tallh os. uekSu i`oyd fhdod f.k we;'

l%sia;= mQ¾j 500 oS muK .%Sisfha yd frdaufha ÿr uekSu i`oyd uhs,a ^Mile& kï

tallhla fhdod f.k we;' fuu uhs,a kï tallh wo wm ÿr uekSu i`oyd Wmfhda.S lr

.kakd ie;mqug fndfyda ÿrg iudk jQ tallhls'

w;S; Y%S ,xldfõ wdos ñksid ;u YÍrfha úúO wx.j, úYd,;ajhka ñkqï tall

f,i Ndú; lr we;' jevqKq ñksfil=f.a wf;ys we`.s,s úysÿjk ,o úg uymge`.s,af,a

fl<jr isg iq<e`.s,af,a fl<jr olajd os. úh; f,i o" je,ñfÜ isg ueo`.s,af,a fl<jr

olajd os. ßhk f,i o" w;a fol os. yeßh úg uq¿ os. nUh f,i o iïu; lr f.k Ndú;

lr we;'

kQ;kfha Ndú; jk ßhk" nUh hk tallj,g by; ñkqï b;d wdikak jYfhka

iudk fõ'

oshr uekSu i`oyd w;a, oshrhlska mqrjd.;a m%udKh m; tlla jYfhka iïu; lr

f.k we;'

fï wdldrhg ixj¾Okh fjñka mej;s  lsreï ñkqï tall miq lf,l ì%;dkHh

uQ,sl lr f.k ì%;dkH iïu; tall f,i o" m%xYh uQ,sl lr f.k fuá%la tall f,i o"

f,djg  y÷kajd fokakg úh'

ì%;dkH iïu; tall

rdYshrdYshrdYshrdYshrdYsh talltalltalltalltall

os. wäh ^w`.,a" wä" hdr" nU" oïje,a" ie;mqï&

nr rd;a;,a ^wjqkai" fydkavr" fgdka&

ld,h ;;amr ^;;amr" úkdä" meh" osk" j¾I&

mßudj fnda;,a ^mhskaÜ" fnda;,a" .e¨ï&

WIaK;ajh *erkayhsÜ

n,h wä rd;a;,a nr fyda wYaj n,

mSvkh j¾. w`.,g rd;a;,a nr

fõ.h mehg ie;mqï
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fuá%la tall l%uh

1970 jif¾ m%xYfha oS fuá%la l%uh ks¾foaY lrk ,os' fuá%la l%uh ;=< Èf.ys

iïu; tallh ógrh jk w;r ógrh uq,ska u w¾: olajkq ,enqfõ m%xYfha meßia k.rh

yryd W;a;r O%ejfha isg ksrlaIh olajd  w`oskq ,nk f¾Ldfõ osf.ka fldaáfhka mx.=jla

f,ig h' ^1/10000000&'

1889 jif¾ oS m<uq jrg /iajQ lsreï mäs yd ñkqï ms<sn`o wka;¾ cd;sl iïfï,kh

^CGPM& ógrh kej; w¾: olajkq ,eî h' tfuka u th wka;¾ cd;sl ógrh f,i o

yÿkajkq ,eî h' ógrfha yd lsf,da.a?ufha uQ,sl kso¾Ylhka ksmojd tajd m%xYfha meßia

kqjr msysgqjd we;s lsreï mä yd ñkqï ms<sn`o wka;¾ cd;sl ld¾hdxYfhys ;ekam;a lrk ,os'

1927 oS mej;a jQ lsreï mä yd ñkqï ms<sn`o jk wka;¾ cd;sl iïfï,kfha oS ógrh

kej; w¾: olajk ,o w;r th leâñhïj, r;= wdf,dalfha ;rx.j, os. wkqidrfhka

m%ldY lrk ,os'

wka;¾ cd;sl tall l%uh ^ ^ ^ ^ ^SI tall&tall&tall&tall&tall&

1960 oS fojk jrg /iajQ  lsreï mä yd ñkqï ms<sn`o wka;¾ cd;sl iïfï,kh

kej; jrla ógrh w¾: olajk ,os' fujr th w¾: olajkq ,enqfõ l%smagka 86 mrudkq u`.ska

ksl=;a lrkq ,nk úlsrKfha ;rx. wdhdufha os. wkqidrfhks'

;j o fuu iïfï,kfha oS wka;¾ cd;sl tall l%uh fyj;a SI tall l%uh y`ÿkajd

fok ,os'

SI tall l%uh hkq mej;s fuá%la l%uh ksYaldYkh lr w,q;a tall w¾: olajd

jvd;a l%uj;a f,i  kS;s moaO;shla o iys; j ia:dms; lr we;s tall l%uhls''

1983 oS 17 jk  jrg /iajQ lsreï mä yd ñkqï ms<sn`o wka;¾ cd;sl iïfï,kh

ógrh muKla kej; w¾: olajkq ,eî h' fujr th hï ksYaÑ; ld,hla ;=< ßla;lhl

oS wdf,dalh .uka lrk ÿr f,i w¾: olajk ,os'

wo f,dalh mqrd jeä rgj,a m%udKhl m%p,s; j we;s SI tall l%uh ;=< ueksh hq;=

rdYska ish,a, u mdfya uekSu  i`oyd wjYH tall we;=<;a j we;s w;r tajd Ndú;h o b;d

myiq h'

1974 wxl 24 ork lsreï mä yd ñkqï ̂ ixfYdaOk& mk; hgf;a  Y%S ,xldfõ o ish,q

u ñkqï lghq;= i`oyd SI tall Ndú; lsÍu ia:dms; úh'

wka;¾ cd;sl tall l%uh (International System of Units)

fï hgf;a Ndú; lrkakd jQ tall m%Odk jYfhka ldKav 4 lg fjka l< yels h'

1' uQ, tall ̂ Basic Units&

2' mßmQrl tall ̂ Supplementary Units&

3' jHq;amkak tall ̂ Derived Units&

4' .=Kdldr tall ̂Multiple Units&
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uQ, tall

uQ, tall y;la yÿkajd oS we;' tajd my; mßÈ fõ'

mßmQrl tall

SI l%uh ;=< mßmQrl tall folls' fïjd w¾: olajkq ,nkafka cHdñ;sl j h'

fN!;sl rdYsh           iïu; tallh iïu; ixfla;h tallh bx.%Sisfhka

;, fldaKh f¾ähkh rad radion

>k fldaKh iafgf¾ähkh Sr steradion'

jHq;amkak tall

uQ, yd mßmQrl tall mokï lr f.k jHq;amkak tall w¾: olajd we;' úYd,

ixLHdjla jk jHq;amkak tallj,ska we;eï tall i`oyd úfYaI kdu we;s w;r tajd úfYaI

kdu iys;  SI jHq;amkak tall f,i y`ÿkajhs'

úfYaI kdu iys;  SI jHq;amkak tall

fN!;sl rdYsh       SI tallh iïu; ixfla;h tallh bx.%sisfhka

1  os.     ógrh m meter

2  ialkaOh     lsf,da.a?uh kg Kilogram

3  ld,h     ;;amrh s Second

4  ;dm .;sl WIaK;ajh  fl,aúkh K Kelvin

5  úoHq;a Odrdj     weïmshrh A Ampere

6  oSma; ;Sj%;dj     lekafv,d cd candela

7  øjH m%udKh     ujq,h mol mole

fN!;sl rdYsh                     SI tallh   iïu; ixfla;h      tallh bx.%sisfhka

 ixLHd;h y¾Üia Hz Hertz

 n,h ksõgk N Newton

 mSvk yd m%;Hd n,h meial,h Pa Pascal

 Yla;sh" ld¾hh yd ;dm m%udKh cq,h J Joule

 laIu;dj fjdgh W Walt

 úoHq;a wdfrdamKh l+f,dauh C Coulomb

 úoHq;a úNjh fjda,agh V Vott

 OdrKdj *erâ F Farad

 úoHq;a m%;sfrdaOh ´ï Ω Ohm

 úoHq;a ikakdhl;dj iSuk S Siemend

 pqïnl i%djh fjnr Wb Weber

 pqïnl i%dj >k;ajh fgia,d T Tesla

 pqïnl fm%ar;dj fykaß H henrry

 oSma; i%djh Æuk Lm Lumen

 m%oSma;;dj ,lai Lx Lux

 úlsrKYS, il%sh;dj fnlr,a Bq becquerel
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ixhqla; kdu iys; SI jHq;amkak tall

úfYaI kdu fkdue;s tall ixhqla; kdu iys; SI jHq;amkak tall kñka

yÿkajhs'

rdYsh SI tallNdjh iïu; ixfla;h

mßudj >k ógr m3

j¾.M,h j¾. ógr m2

f¾Çh m%fõ.h ;;amrhg óg¾ ms-1

>k;ajh >k ógrhg lsf,da.a?ï kgm-3

ÿi%dù;d ix.=Klh meial,a ;;amr Pas

jHdj¾;h ksõgka ógr Nm

n, >q¾Kh ksõgka óg¾ Nm

m%;sfrdaOl;dj ´ï ógr Ωm

úoHq;a ikakdhl;dj ógrhg iSuka Sm-1

;dm Odß;dj fl,aúkhg cq,a JK-1

;dm ikakdhl;dj ógrhg fl,aúkhg fjdÜ WK-1m-1

tallj, .=Kdldr yd Wm .=Kdldr

SI tallj, .=Kdldr yd Wm .=Kdldr oelaùu i`oyd kS;s moaO;shla we;' iïu;

tallfha kduhg bosßfhka Wmi¾.h ^Prefix& fhoSfuka wod, tallh olajkq ,efí'

tall Ndú;fha oS ie,ls,su;a úhhq;= lreKq

• hï fN!;sl rdYshla uekSu i`oyd Ndú; l< hq;af;a kshñ; tall j¾.h yd

tys .=Kdldr yd Wm .=Kdldr muKs'

• tal jdÑl fyda nyq jdÑl hk wjia:d  foflys oS u tall ixfla; jYfhka

fhosh hq;af;a tl u iïu; ixfla;hhs'

Wod 1kg, 5kg, 8V, 6A hkd oS jYfhka ñi 5 kgs" 8 Vs" 6 As hkqfjka ,sùu jeros h'

Wm i¾.kduh ixLHd;aul w.h ixfla;h

fgrd ̂ Tera& 1012 T

.s.d ̂Giga& 109 G

fu.d 106 M

lsf,da 103 k

fylafgd 102 h

fvld 101 da

fvis 10-1 d

fikaá 10-2 c

ñ,s 10-3 m

uhsfl%da 10-6 µ
kefkda 10-9 n

msflda 10-12 p
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• mqoa.,hskaf.a kdu wkqj kï lr we;s tall ixfla; yer wfkl=;a ish,q u ixfla;

i`oyd bx.%sis isïm,a wl=re fhosh hq;= h' mqoa., kdu wkqj kï lr we;s ixfla;j,

muKla uq,a wl=r bx.%sis lemsg,a úh hq;= hs'

Wod (- lemsg,a wl=rej,ska mgka .kakd tall

weïmshrh - A       ksõgkh - N       fl,aúkh - K       fjdgh - W

isïm,a wl=rej,ska mgka .kakd tall

ógrh - m lsf,da.a?uh - kg       ;;amrh - s ujq,h - mol

• tall ixfla; Ndú; l< hq;af;a ixLHd;aul jákdlug miqj h' tfuka u

ixfla;h ixLHdfjka wE;a lr ,súh hq;= h'

Wod(- 5 m, 10 s

• oY ,laIhla fyda Bg jeä rdYshla ye`oskaùu i`oyd jk Wmi¾.j, ixfla; lemsg,a

bx.%Sis wl=rej,ska oelaúh hq;= h' thg jvd wvq rdYs y÷kajk ixfla; isïm,a

bx.%sis wl=rej,ska oelaúh hq;= h'

fu.d 106 - M lsf,da 103 - k           .s.d 109 - G ñ,s 10-3 - m      fgrd 1012 - T

• tall ixfla;hla iu. Wmi¾.hla  Ndú; l< hq;af;a ixLHd;aul w.h 0'1 yd

1000 w;r mj;sk wdldrhg h'

Wod 300 kW " 300000 W f,i ,sùu kqiqÿiq h'

0'1 mm   hkak  0'01 cm f,i ,sùu kqiqÿiq h'

fN!;sl rdYsj, udk

fN!;sl rdYsj, udkj,ska fmkakqï lrkafka th uQ,sl rdYsj,g iïnkaO ù we;s

wdldrhhs' hdka;% úoHdj yeoEßfï oS yuqjk úúO fN!;sl rdYs m%ldY lsÍu i`oyd os."

ialkaOh" ld,h hk uQ,sl rdYs ;=k muKla m%udKj;a fõ'

fuu uQ,sl rdYs fmkakqï lsÍu i`oyd my; oelafjk mßos úfYaI wxlhla fhdokq ,efí'

ialkaOh - M os. - L ld,h - T

fuys oS my; WodyrKj, oelafjk mßos rdYsfhys w¾: oelaùu wkqj udk ,nd .; yel'

udk bosßm;a lsÍfï oS tu rdYsh fldgq jrykla ;=< ,súh hq;= h'

^1& j¾.M,h =   os.   ×     m<,

  [j¾.M,h] =     L      ×      L

=     L2

ÿr ógrj,ska ukskq ,enQ úg j¾.M,fha tallh

=     m2
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ld,h

ld,h

jd;fha oS fyda ßla;fha oS wdf,dalfha m%fõ.h

^2& mßudj =   os.   ×     m<,   ×  Wi

  [mßudj]      =      L   ×   L  ×    L

     =   L3

ÿr ógrj,ska ukskq ,enQ úg mßudfõ tallh

=     m3   fõ'

^3& >k;ajh =   ialkaOh $ mßudj

  [>k;ajh] =     M / L3

=     ML-3

ialkaOh lsf,da.a?ïj,ska yd ÿr óg¾j,ska ukskq ,enQ úg >k;ajfha tallh

=     kgm-3

^4& m%fõ.h =  úia:dmkh

  [m%fõ.h] =     L / T

=    LT-1

úia:dmkh ógrj,ska yd ld,h ;;amrj,ska ukskq ,enQ úg m%fõ.fha tallh

=    ms-1

^5& ;ajrKh =  m%fõ. fjki

  [;ajrKh]

=     LT-1 / T

=    LT-2

;ajrKfha tallh

=    ms-2

n,h =   ialkaOh   ×     ;ajrKh

  [n,h] =     M   ×    LT -2

=     MLT -2n,fha tallh

=     kgms -2

^7& j¾;kdxlh=   udOHh ;=< § wdf,dalfha m%fõ.h

=    LT -1  /  LT -1

j¾;kdxlhg udk fkdue;'
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1

1000
mm = 0.001mm

by; idlÉPd l< SI tallj,g wu;r j os. i`oyd iqlaIu ñkqï ,nd .ekSfï oS ffufl%dakaaa

keue;s tallh o Ndú; lrhs'

ffufl%daka   1 = fõ'

ì%;dkH tall yd SI tall w;r iïnkaOh

ì%;dkH tall lsysmhla yd SI tall w;r iïnkaOh my; olajd we;'

ì%;dkH tallhì%;dkH tallhì%;dkH tallhì%;dkH tallhì%;dkH tallh SI talltalltalltalltall

os.

w`.,a 1 = 2.54 cm

hdr 1 = 0.91 m

ie;mqï 1 = 1.609 km

ie;mqï 5 = 8 km ^wdikakj&

j¾.M,h

j¾. w`.,a 1 = 6.452 cm2

j¾. hdr 1 = 0.8361 m2

wlalr 1 = 4046.7 m2

ialkaOh

wjqkai 1 = 28.35 g

rd;a;,a 1 = 0.4535 kg

fgdka 1 = 1016 kg

mßudj

>k w`.,a 1 = 16.39 cm3

>k wä 1 = 28.32 l

.e¨ï 1 = 4.54 l
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ñkqï WmlrK Ndú;fha oS wkq.ukh l< hq;= ms<sfj;a

• wjYH ñkqï WmlrK f;dard .ekSu'

ñkqula .ekSug fmr ñkqu ,nd .kakd jev fldgfiys yevh" ñkqu ,nd .ekSfï

wjYH;dj yd ñkqfï ksrjoH;dj wkqj ñkqï WmlrKh f;dard .ekSu l<

hq;=hs'

• ñkqu ,nd .ekSug fmr jev fldgfia ;ejÍ we;s f;,a" .%Sia yd u,lv wdosh bj;a

l< hq;= h'

• jev fldgila hka;%lrKhg Ndckh l< úg r;a ùug ,la fõ' r;a jQ jev fldgia

m%idrKhg ,la ùu ksid ñkqï fjkia fõ' tu  ksid ñkqï .ekSfï oS jev fldgi

isis,a jQ miq ñkqï .; hq;= h'

• ,shjk mÜg,hl fyda fjk;a hka;%hl N%uKh fjñka mj;sk jev fldgil

ñkqï ,nd .; hq;af;a N%uKh k;r jQ úg h'

• ñkqu .ekSfï oS jev fldgig ñkqï WmlrKfhka f;rmqula ,nd oSfuka je<lsh

hq;= hs' f;rmqula we;s jqjfyd;a ksjeros ñkqu fkd,efí'

• ñkqï WmlrK foi Rcqj n,d ñkqu lshúh hq;= h'

• ñkqu .ekSug fmr WmlrKh Y=kHfha mj;S oehs mßlaId l< hq;= h' iSreudre l<

yels WmlrKj, Y=kH;dj ilid ñkqu ,nd .; hq;= hs'

iSreudre l< fkd yels WmlrKj, tu fodaIh tl;= lr fyda wvqlr ksjeros ñkqu

,nd .; hq;= hs'

ñkqï WmlrK kv;a;=fõ oS my; lreKq ms<sn`o j ie,ls,su;a úh hq;= hs'

• ñkqï WmlrK wfkla wdjqoj,ska fjka lr ;nd .; hq;= hs'

• fïjdfha ñkqï i,l=Kq fkd ueflk f,i msßisÿ j ;nd .ekSug msßisÿ fros

lene,a,la u; ;nd .ekSu iqÿiq h'

• ñkqï WmlrK ìu jeàfuka" .eàfuka wdrlaId lr .; hqq;=hs'

• wêl WIaK;ajh yd iS;,g ,la fkd jk fia iQlaIu ñkqï WmlrK wdrlaId lr

.; hq;= hs' ^ldur WIaK;ajfha ;nd .ekSu iqÿiq h&'

• u, ne£ug bv we;s WmlrK Ndú;fhka miq f;,a fyda .%Sia .,ajd weisßh hq;= h'

ñkqï WmlrK

1' jdfka fldaÿj

;dlaIKsl lghq;=j, § úúO os.ska hq;a jdfka fldaÿ  Ndú;hg .efka'  fuys i,l+Kq

lr we;s wxl uelS fkd hdug;a odrhka f.ù hdfuka fyda ìoS hdfuka wdrlaId ùug;a fïjd

u, fkdlk jdfkaj,ska ksmojkq ,efí'

jdfka fldaÿfõ tla me;a;l ì%;dkH tall l%uhg ñkqï fhdod we;s w;r wfkla

me;af;ys fuá%la l%uhg ñkqï i,l=Kq lr we;'

ì%;dkH l%uh nyq, j  Ndú;fha fkd mj;sk neúka fuá%la l%uhg ñkqï i,l=Kq lsÍu
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^rEmh 2'1& ms<sn`o j i,ld n,uq'

ógr yd fikaáógrj,ska igyka lr kej; ñ,sógr 1 la folg fnoSfuka 0'5mm

fldgila o olajd we;' tkï jdfka fldaÿfjka ueksh yels l=vdu ñkqu 0'5mm fõ'

idudkH l,mdi Calipers

fïjd mdo follska hqla; jk w;r tu mdo fol tlsfklg ;oska wiõ lr we;'

fïjd j¾. ;=kls'

1' msg; l,mdih ̂ Out side Calipers&

2' we;=<; l,mdih ̂ Inside Calipers&

3' fckS l,mdih ̂ Jenny Calipers&

ndysr l,mdih

jev fldgil msg; úIalïNh uekSu" ndysr os. uek .ekSu" msg; mDIaGhka tlsfkl

iudka;r oehs mßlaId lsÍu wdosh i`oyd fuu WmlrKh Ndú; l< yels h ^rEmh 2'2&'

fuu WmlrKfhka ñkqï ,nd .ekSfï oS m<uq j l,mdifha ykq w;r jev

fldgi  ;nd iSre udre lr ñkqu ,nd f.k jev fldgi bj;g .; hq;= h' bka miqj

l,mdih jdfka fldaÿjla u; ;nd jdfka fldaÿfjka ñkqu lshjd .; hq;= hs'

wNHka;r l,mdih

jev fldgil wNHka;r úIalïNh uek .ekSu" we;=<; os. m%udKh uek .ekSu

fyda we;=<; mDIaG tlsfkl iudka;r oehs mßlaId lr ne,Su i|yd fhdod .kS'

rEmh 2'3 ys oelafjk wdldrhg ñkqï ,nd .; yel'

fckS l,mdih

jD;a;dldr jev fldgil uOH ,laIHh fidhd .ekSug;a odrhl iudka;r f¾Ld

,l=Kq lsÍug;a WmldÍ fõ'

fuh fo,s`.= l,mdih kñka o y`ÿkajhs' fuys tla mdohla jl% yevfhka hqla; ùu o

úfYaIhls'

rEmh 2'1

rEmh 2'3 jev fldgi

123456789012345678901
123456789012345678901
123456789012345678901
123456789012345678901
123456789012345678901
123456789012345678901
123456789012345678901rEmh 2'2
jev fldgi
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iQlaIu ñkqï WmlrK

j¾ksh¾ l,mdih

b;d u ishqï jvd;a ksrjoH ñkqï ,nd .; yels WmlrKhls' hï jev fldgil os."

m<," >klu" .eUqr" we;=<; fyda msg; úIalïNhla uek .ekSu i`oyd Ndú; lrhs'

fuh uQ,sl jYfhka m%Odk mßudKhlska hq;a fldaÿjlska  yd th u; iSreudre l< fldgila

u; igyka lr we;s iydhl ^j¾ksh¾& mßudKhlska iukaú; h ^rEmh 2'4&'

f,day l¾udka;fha oS Ndú; jk j¾ksh¾ l,mdi l%udxlkh wkqj j¾. folls'

1' ì%;dkH l%uhg l%udxlkh jQ ^bx.%siS& j¾ksh¾ l,mdih'

2' fuá%la l%uhg l%udxlkh jQ ^fuá%la& j¾ksh¾ l,mdih'

fuá%la l%uhg l%udxlkh jQ j¾ksh¾ l,mdih  ms<sn`oj i,ld n,uq'

fuá%la j¾ksh¾ l,mdih

fï j¾.fhaa j¾ksh¾ l,mdi    yd          wdoS ksrjoH;djfhka

hqla; j ksIamdokh fldg we;'

j¾ksh¾ l,mdifha l=vd u ñkqu

j¾ksh¾ l,mdifha l=vd u ñkqu fndfyda úg j¾ksh¾ l,mdifha igyka lr we;'

l=vd u ñkqu my; iQ;%hg wkqj .Kkh lsÍfuka o ,nd .; yel'

fldgia 10 lska iukaú; j¾ksh¾ ^iydhl& mßudKhlska hq;a j¾ksh¾ l,mdihl

l=vd u ñkqu ,nd .ekSu'

.eUqr uksk fldgi

msg

ykq

we;=<; ykq

j¾ksh¾ mßudKh
m%Odk mßudKh

m%Odk mßudKh

j¾ksh¾ mßudKh

w.=,

rEmh 2'4

1

100
mm

1

10
mm,

1

20
mm,

1

50
mm

= 1 -

j¾ksh¾ mßudKh iu. iumd; jk m%Odk mßudKfha

fldgia .Kk
l=vd u ñkqu

j¾ksh¾ mßudKfha fldgia .Kk

= 1 -

j¾ksh¾ mßudKfha fldgia 10 la iu. iumd;

jk m%Odk mßudKfha fldgia .Kk

j¾ksh¾ mßudKfha fldgia .Kk

=  1 -  9 mm

10

=  1 - 0.9 mm

=  0.1 mm

l=vd u ñkqu
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by; j¾ksh¾ l,mdifhka ñkqula ,nd .kakd wdldrh úuid n,uq'

uq,ska l,mdifha ykq tlsfklg iam¾Y jk fia <xlr Y=kH w.h olajkafkaoe hs

mÍlaId l< hq;= fõ' tu wjia:dfõ § mdGdxlhla fmkajhs kï th WmlrKfha uQ,dxl

fodaIh f,i igyka lr .; hq;= fõ' ieu úg u ksjerÈ w.h ,nd .ekSu i|yd lsishï È.la

i|yd ,efnk mdGdxlfhka uQ,dxl fodaIh wvq l< hq;= fõ'

jev fldgi j¾ksh¾ l,mdifha ykq w;r ;enq úg tys mßudK msysgk wdldrh by;

rEmfha ^ rEmh 2'5& olajd we;'

m%Odk mßudKfhka lshfjk ñ,sóg¾ .Kk =  33.0 mm

j¾ksh¾ mßudKfha m%Odk mßudKh iu. iumd; jQ f¾Lfõ w.h =  8

j¾ksh¾ l,mdifha l=vd u ñkqu =  0.1 mm

l=vdu ñkqu x j¾ksh¾ mßudKfha lshjqu =  0.1 × 8

=   0.8 mm

ñkqu =   33 mm + 0.8 mm

=   33.8 mm

uhsfl%daógr bial=remamq wdudkh

jev fldgil msg; úIalïNh fyda >klu fuka u lïìhl úIaluNh b;d ishqï

j uek .ekSu i`oyd Ndú; lrhs'

fïjdfha uQ,sl mßudKh 0 - 25 mm, 50 mm, 75 mm yd 75 mm - 100 mm hkdoS

m%udKj,ska hqla; j ksmojd we;' nyq, j Ndú;fha mj;skafka iydhl mßudKfha l=vd u

ñkqu 0.01 mm jQ uhsfl%dañgr bial=remamq wdudkhka h' ^rEmh 2'6 &

rEmh 2'5

rEmh 2'6

1 2

3

4 56 7 89

iumd; jQ f¾Ldj

m%Odk mßudKfhka lshfjk w.h

1' uQ,sl mßudKh ̂ Main Scale&

2' iydhl mßudKh ̂ Secondry Scale&

3' rduqj ̂ Frame&

4' wekaú,h ̂Anvil& ̂ lsKsysrh&

5' ú,a, ̂ Sleeve&

6' w.=¨ weKh ̂ Lock nut&

7' osod,h ̂Thimble&

8' /pÜgqj ̂ Ratchat&

9' boao ̂Spindle&
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uhsfl%daógr bial=remamq wdudkfha l=vd u ñkqu ,nd .kakd wdldrh

lïì wdudkh (Wire gauge)

fuu wdudkh jdfka ;yvqjlska ;kd we;'

;yvqj u;= msg úúO úIalïNfhka hq;a isÿre

lsysmhla idod tajdfha wdudk w.hka o ,l=Kq

lr we;' úIalïNh fiùug wjYH lïìh isÿre

;=<g oud lïìhg jvd;a .e<fmk isÿrg wod<

w.h lshjd .kq ,efí ^–rEmh 2'6&'fuys w.h

lshjkqfha iïu; wdudkj,sks ^S.W.G &'

iam¾Yl wdudkh (Feeler Gauge)

mr;rhla uekSu i`oyd fuh Ndú;hg

.kq ,nhs' úúO >klfuka hq;a ;=kS ;yvq m;%

.Kkdjla tlg tla lsÍfuka wdudkh ksmojd

we;' tu tla tla ;yvqjg wh;a >klu tys ñ,s

óg¾j,ska igyka lr ;sfí' ^rEmh 2'7&

fïjd jeä jYfhka fudag¾ ld¾ñl" jdyk

úÿ,s ld¾ñl hk lafIa;%j, oS Ndú; fõ'

tlsfklg iïnkaO jk fldgia 2 la w;r

mr;rh uekSug fyda tlsfklg iïnkaO fldgia

folla w;r jdish uekSug fuh Ndú; fõ'

Wod - gemÜ mr;rh" mq,s`.= fmakq mr;rh

wxl uqyqK;a wdudkh

0.01mm  isg 1mm w;r ñkqï mr;r

mßlaId l< yels wxl uqyqK;a wdudk nyq, j

Ndú;fha we;' fïjdfha l=vd  o¾Ylhla iys;

uQ,sl mßudKhla yd úYd, o¾Ylhla iys; iydh

mßudKhla o we;' ̂ rEmh 2'8&

=  0.01 mm

=
0'5

iydhl mßudKfha fldgia .Kk

= 50
mm

l=vd u ñkqu =
uq,sl mßudKfha l=vd u ñkqu

iydhl mßudKfha fldgia .Kk

0'5

rEmh 2'6

rEmh 2'8

rEmh 2'7
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  3  ;dlaIKfõoh yd ine|s fN!;sl úoHdj

3'1  ia:s;slh

nr $ .=re;ajdl¾IK n,hnr $ .=re;ajdl¾IK n,hnr $ .=re;ajdl¾IK n,hnr $ .=re;ajdl¾IK n,hnr $ .=re;ajdl¾IK n,h

wm wjg we;s ´kEu jia;=jla fmdf<dj foig we§ mj;sk nj wms w;aoelSfuka
oksuq'  jia;= ;ekS we;af;a mod¾:j,sks' jia;=jlg wh;a mod¾: m%udKh jia;=fõ ialkaOh
f,i y÷kajhs' fï wdldrhg wm wjg we;s ́ kEu ialiaOhla fmdf<dj foig we§ mj;S hhs
lsj yel'  fmdf<dj o" mod¾:j,ska ieÈ jia;=jls'  fmdÿfõ ie,l+ úg ´kEu ialkaOhla
wfkl=;a ialkaO u; wdl¾IK n,hla fhdohs ̂  rEmh 3'1'1&'  fï wdldrhg mod¾: ke;fyd;a
ialkaO w;r mj;akd wdl¾IK n,h .=re;ajdl¾IK n,h f,i y`ÿkajuq'  mDÓúh yd
mDÓúh wjg mj;akd ialkaO w;r .=re;ajdl¾IK n,h mDÓú .=re;ajdl¾IK n,h fyj;a
nr hkqfjka jHjydr flf¾' ^ rEmh 3'1'2&

nr uekSfï tallhnr uekSfï tallhnr uekSfï tallhnr uekSfï tallhnr uekSfï tallh
lsishï ialkaOhla u; mDÓúfha .=re;ajdl¾IK n,h ke;fyd;a nr uekSu i`oyd

ÿkq ;rdÈ jeks WmlrK Ndú; lrhs'  nr uekSfï tallh n,h uekSfï tallh u fjhs'  ta
wkqj nr uekSfï wka;¾ cd;sl tallh jkqfha ksõgka (N) h'  ialkaOh lsf,da.%Eï 1 la jQ
jia;=jla lsishï n,hla hgf;a p,kh jkakg ie,eiajQ úg th ;;amrhg ;;amrhg ñg¾
1 l ;ajrKhlska p,kh fjhs kï jia;=j u; fh¥ n,h ksõgka 1 la fjhs'
ta wkqj"

nr ^W&=ialkaOh^m&x .=re; ajc
;ajrKh^g&
       W = mg

f,i oelaúh yel'

.=re;aj flakaøh.=re;aj flakaøh.=re;aj flakaøh.=re;aj flakaøh.=re;aj flakaøh
fndfyda jia;= ;=< mod¾:h úisÍ mj;S'
fufia  ialkaOh b;d l=vd jQ mod¾:
fldgia iuQyhlska ieÈ jia;=jla u;
ls%hdlrk .=re;ajdl¾IK n,h i,luq'

Α ialkaOh Β ialkaOh

.=re;ajdl¾IK
n,h

jia;=j

.=re;ajdl¾IK
n,h

mDÓúh

rEmh 3'1'1

rEmh 3'1'2

rEmh
3'1'3
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l=vd ialkaO iuQyh m
1
, m

2
, m

3
  ''''''''''' wd§ jYfhka fõ hhs o" iuia; ialkaOh m

 
=  m

1
+ m

2
+

m
3
 +''''''''''' hhs o is;uq ̂ rEmh 3'1'3 & '  ta tla tla ialkaOh u; .=re;ajdl¾IK n,h m

1
g, m

2
g,

m
3
g ..... jYfhka ls%hdlrhs'  fujka ish¨ .=re;ajdl¾IK n,j, tl;=j jia;=fõ uq¿ nrg

^mg& iudk fjhs'
            tkï"     mg= m

1
g + m

2
g + m

3
g + .....

tla tla l=vd ialkaOh u; ls%hdlrkakd jQ nfrys ls%hd f¾Ldj tu ialkaO ;=<ska .uka
.kakd fia u jia;=fõ iuia; nfrys ls%hd f¾Ldj lsishï msysgqjla ;=<ska .uka lrhs'  fuu
msysgqu .=re;aj flakaøh ^G& f,i y`ÿkajuq'

;, jia;=jl .=re;aj flakaøfha msysgqu fidhd n,uq'
jia;=j lsishï ,laIhlska t,a,d we;s úg jia;=j u; ls%hdlrk .=re;ajdl¾IK

n,h t,a,d we;s ,laIHfha m%;sls%hdfjka ;=,kh lr .kS'  ta wkqj jia;=fõ nr yd m%;sls%hdj
tlsfklg m%;súreoaOj mj;sk neúka jia;=fõ .=re;aj flakaøh jia;=j t,a,d we;s ,laIHh
yryd we;s isria f¾Ldj u; msysghs'

jia;=j t,a,d we;s msysgqu fjkia lr kej; t,a,d nfrys ls%hd f¾Ldj kej; f.dv
ke.=úg tu wjia:d foflys ls%hd f¾Ld fol tlsfkl fþokh jk msysgqu .=re;aj flakaøh
G f,i f;dard .; yel' ^rEmh 3'1'4&

;%sudK jia;=j, .=re;aj flakaøh jia;=j we;=<; msysgk neúka tajdfha .=re;aj
flakaøh myiqfjka wkdjrKh lr .; fkdyels fõ'  tfuka u lfnd¨ iys; jia;=j,
.=re;aj flakaøh wjldYfha mej;Sug fndfyda bv we;'  Wod( - fmd,algqj

>¾IK n,h>¾IK n,h>¾IK n,h>¾IK n,h>¾IK n,h

jia;=jla u; ls%hdlrk n, w;ßka >¾IK n,h hkq iqúfYaIS n,hls'  th f.dv
kef`.kafka tksfkl iam¾Y j mj;akd jia;= foll iam¾Y uqyqK;a w;r i¾mkh ùula
isÿjk úg fyda tfia ùug W;aidy ork úg h'
WodyrKhla f,i" fïi ,E,a, u; w;a, ;nd w;a, fïih u; i¾mkh lrùug ork
W;aidyhla i,luq' ^ rEmh 3'1'5&'  w;a, fïih u; i¾mk h lrúu i`oyd lsishï n,hla
fhÈh hq;= fõ'  w;a, fïih u; i¾mkh ùug tfrys j fïi ,E,af,ka f.dvkef`.k
>¾IK n,h fya;=fjka tu ld¾hh i`oyd n,hla fhÈh hq;= úh'  i¾mkh fkd jk úg
tu n, tlsfklg iudk yd m%;súreoaO j fïi ,E,a, Tiafia ls%hdlrhs'

rEmh 3'1'5

rEmh 3'1'4

G

nrnr

m%;sls%hdjm%;sls%hdj

1234
1234
1234

123456
123456
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>¾IK n,h flfrys iam¾Y uqyqK;aj, iajNdjh n,mdhs'  mDIaG r`M ùu >¾IKh
by< hdug m%Odk fya;=jls'  tfia u tla mDIaGhla wfkla mDIaGh u; we;s lrk f;rmqu
o >¾IKh flfrys n,mdhs'  mDIaGh w;r mj;akd f;rmqu jeä kï >¾IKh o jeä fõ'
^ rEmh 3'1'6&' ^Wod (- md meÈ" h;=re meÈ jeks r:j, fõ.h wvq lr .ekSfï § frdaOl m¿
N%uKh jk frdaoh yd ine¢ fldgila u; ;Èka f;rmkq ,nhs'&

>¾IKfha úúO wjia:d>¾IKfha úúO wjia:d>¾IKfha úúO wjia:d>¾IKfha úúO wjia:d>¾IKfha úúO wjia:d

>¾IKh hgf;a jia;=jla ksi, j mj;sk úg § th iaÓ;sl >¾IKh f,i o" p,s;
ùug wdikak;u wjia:dj iSudldÍ >¾IK wjia:dj f,i o" >¾IKh hgf;a p,s; ùfï
§ th .;sl >¾IKh f,i o ye`Èkafõ'

p,s; ùu i`oyd fhdok n,h g tfrysj >¾IK n,h fjkia ùu my; m%ia;drhg
wkqj isÿ fõ'

iSudldÍ yd .;sl >¾IK wjia:d ie,l+ úg >¾IK n,h yd mDIaGhg wNs,ïn
m%;sls%hdj w;r my; iïnkaOh oelsh yels fõ'

>¾IK n,h (F)  α  mDIaG w;r m%;sls%hdj (R)

F = R

  hkq iudkqmd;sl ksh;h fõ' th mDIaG iajNdjh ^r`M$ iqug nj& u; r`od mj;sk

idOlhla f,i y`ÿkajk w;r' th >¾IK ix.=Klh f,i kï flf¾'
>¾IKh mej;Su jdisodhl jk wjia:d fuka u >¾IKh fkd mej;Su jdisodhl jk
wjia:d o tÈfkod olakg we;s ks¾udK ;=< oelsh yels fõ'

WodyrK (
* ud¾.h yd jdyk ghr w;r >¾IKh mej;Su jdisodhl fõ'  tfia fkd jqjfyd;a

,siaid hdug bv wel'
* c,k< ;=< >¾IKh fkdue;s ùu jdisodhl fõ'  tfia fkd jqjfyd;a c,h .,d

hdfï YS>%;dj wvq fõ'
* weurs lvodishl >¾IKh jeä ùu jdisodhl fõ'  tfia fkd jqjfyd;a f,day

f.ù hdu fyd`Èka isÿ fkdfõ'
* fodr irfkarej, iïnkaOl w;r >¾IKh fkd mej;Su jdisodhl fõ'  >¾IKh

mej;=k fyd;a y`v bm§u" f.ù hdu fuka u irfkare È. yeÍu-yels,Su i`oyd
wkjYH Yla;shla fhoùug isÿúh yel'

>¾IK n,h

iaÓ
;sl

 >
¾I

K
h

iSudldÍ >¾IKh

.;sl >¾IKh

jia;=j u; fhdok n,h

f;rmqu

m%;sl%shdj

rEmh 3'1'6
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>¾IKh wjYH mßÈ yeisrùfï l%u>¾IKh wjYH mßÈ yeisrùfï l%u>¾IKh wjYH mßÈ yeisrùfï l%u>¾IKh wjYH mßÈ yeisrùfï l%u>¾IKh wjYH mßÈ yeisrùfï l%u
wjYH;dj wkqj >¾IKh yeisrùu ;=<ska ;dlaIKsl l%ufõoh jvd;a ld¾hlaIu j

l< yels fõ'  >¾IKh wju lsÍu i`oyd ,sysis f;,a fh§u" .S%ia fh§u" ñksrka wdf,amh"
mDIaG iqug lsÍu jeks mshjr .kq ,efí'  >¾IKh jeä lsÍu i`oyd msgq;, r`M lsÍu mDIaG
w;r f;rmqu jeä lsÍu jeks mshjr .; yels h'  fuys § iam¾Y jk mDIaGj, oeä nj wvq
ùu o >¾IKh jeä ùug fya;= ù we;'
iam¾Y jk mDIaG j¾.M,h jeä lsÍu fyda wvq lsßu u.ska >¾IK n,h i`oydiam¾Y jk mDIaG j¾.M,h jeä lsÍu fyda wvq lsßu u.ska >¾IK n,h i`oydiam¾Y jk mDIaG j¾.M,h jeä lsÍu fyda wvq lsßu u.ska >¾IK n,h i`oydiam¾Y jk mDIaG j¾.M,h jeä lsÍu fyda wvq lsßu u.ska >¾IK n,h i`oydiam¾Y jk mDIaG j¾.M,h jeä lsÍu fyda wvq lsßu u.ska >¾IK n,h i`oyd
n,mEula we;s l< fkdyels fjhs'n,mEula we;s l< fkdyels fjhs'n,mEula we;s l< fkdyels fjhs'n,mEula we;s l< fkdyels fjhs'n,mEula we;s l< fkdyels fjhs'

úúO n, hgf;a jia;=jl iu;=,s;;djúúO n, hgf;a jia;=jl iu;=,s;;djúúO n, hgf;a jia;=jl iu;=,s;;djúúO n, hgf;a jia;=jl iu;=,s;;djúúO n, hgf;a jia;=jl iu;=,s;;dj
Tn jgd we;s jia;+ foi neÆ úg we;eï jia;= p,kh jk nj;a we;eï jia;= ksi,

j mj;akd nj;a fmkS hhs' jia;=jla ksi, j mej;Su" tys iu;=,s; wjia:dj f,i jHjydr
flfrhs'   jia;+ ksi, j mj;skafka flfia o@ fuu m%Yakh g ms<s;=re fiúu i`oyd my;
wjia:d ms<sn`o j u`ola úuid n,uq'

jia;= u; úúO n, ls%hdlrhs'  tajd w;ßka nr m%Odk ;ekla .kS' tfia jkafka
mDÓúh u; mj;akd ish¨ jia;= mDÓú .=re;ajdl¾IKh hgf;a mej;Suhs'
fïi ,E,a,la u; ksi, j mj;akd jia;=jla i,luq' th u; n, folla  ls%hdlrhs'  tajd

1 nr
2' m%;sls%hdj   f,i oelaúh yel

nr ke;fyd;a .=re;aj n,h W f,i y`ÿkajuq'  jia;=j fïih u; we;s úg fïih
u`.ska th ord isákafka jia;=fõ nrg tfrys j fïi ,E,a, u`.ska jia;=j u; fhdok
m%;sl%shj ̂ R& fya;=fjks'  fuu jia;=j u; fhfok n, ixLHdj ie,l+ úg fuh n, foll
iu;=,s;;dj fmkajk wjia:djlehs lsjyel' ^ rEmh 3'1'7 &'  ;j o" fuhska fmkS hkafka
jia;=jla n, folla hgf;a iu;=,s; j mej;Sug tu n, fol tlsfklg iudkj o"
m%;súreoaO ÈYdjkg tal f¾Çh j o mej;sh hq;= njhs'
      tkï
              nr ^W&   = m%;sls%hdj ^R&

jia;=fõ tla fl<jrla fïi odrfha /`§
mj;sk f,i jia;=j fïifhka bj;g mek
we;s wjia:djla i,luq ̂ rEmh 3'1'8 &'   jia;=j
w;yeßhfyd;a th u; ls%hdlrk n,hhka
jkafka fïifhka fhfok m%;sls%hdj;a nr;a
muKs'
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tu n, fol tlsfklg wE;ska  ls%hd;aul jk neúka yd m%;súreoaO neúka rEmfha oelafjk
ÈYdjg jia;=j fm/f<kq oelsh yels fõ'

      kQ,lska t,a,d we;s iu;=,s; j mj;akd jia;=jla i,luq' ^ rEmh 3'1'9& '  tys tla
n,hla nr jk w;r wfkla n,h kQf,a wd;;sh fjhs'
      lKqjla u; iu;=,s; j mj;akd jia;=jla i,luq' ̂  rEmh 3'1'10 &'  tys tla n,hla nr
jk w;r wfkla n,h lKqj u`.ska we;s lrk f;rmqu fjhs'

n, ;=kla hgf;a jia;=jl iu;=,s;;djn, ;=kla hgf;a jia;=jl iu;=,s;;djn, ;=kla hgf;a jia;=jl iu;=,s;;djn, ;=kla hgf;a jia;=jl iu;=,s;;djn, ;=kla hgf;a jia;=jl iu;=,s;;dj
ì;a;sfha /|jQ weKhla u;ska hejQ ;ka;=jla u.ska t,a,d we;s rEm rduqjla mj;akd

whqre yd legfmda,hla  we§u my; rEmj,ska ̂  rEmh 3'1'11 & oelafõ' tjdfha n, l%shdlrk
whqre fmkajd we;'

fï wdldrhg n, ;=kla iu;=,s; j mj;sk úg tu n, ;=k tl u ;,hl mj;skfï wdldrhg n, ;=kla iu;=,s; j mj;sk úg tu n, ;=k tl u ;,hl mj;skfï wdldrhg n, ;=kla iu;=,s; j mj;sk úg tu n, ;=k tl u ;,hl mj;skfï wdldrhg n, ;=kla iu;=,s; j mj;sk úg tu n, ;=k tl u ;,hl mj;skfï wdldrhg n, ;=kla iu;=,s; j mj;sk úg tu n, ;=k tl u ;,hl mj;sk
w;r tu n, tl u ,laIHhl § yuqfõ ^rEmh 3'1'12 &w;r tu n, tl u ,laIHhl § yuqfõ ^rEmh 3'1'12 &w;r tu n, tl u ,laIHhl § yuqfõ ^rEmh 3'1'12 &w;r tu n, tl u ,laIHhl § yuqfõ ^rEmh 3'1'12 &w;r tu n, tl u ,laIHhl § yuqfõ ^rEmh 3'1'12 &

n, iuQyhla hgf;a iu;=,s;;djn, iuQyhla hgf;a iu;=,s;;djn, iuQyhla hgf;a iu;=,s;;djn, iuQyhla hgf;a iu;=,s;;djn, iuQyhla hgf;a iu;=,s;;dj
ul=¿ oe,la i,luq' ^ rEmh 3'1'13 &' ul=¿ oe,la hkq tlsfklg ne£ we;s ;ka;=

iuQyhlska ieÈ moaO;shls' tfia u .=jka úÿ,sh úldYkh i|yd fhdod .kakd weyeis
l=¨kla f,day o`vq iuQyhla yd ;ka;= fhdodf.k iu;=,s; j ;ndf.k we;'
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n, ixLHdj l=ula jqj o jia;=jla fyda moaaO;shla iu;=,s; j mej;Sug tu moaO;sh
f¾Çh j  fuka u N%uK iu;=,s;;djfha mej;sh hq;= fõ'

f¾Çh j iu;=,s; ùug jia;=j u; l%shd lrk iM, n,h ̂ iïm%hqla; n,h & f;dard
.kakd ´kEu ÈYdjlg Y=kH úh hq;= h'

tfia u lsisÿ ,laIHhla jgd N%uKh fkd úh hq;= h'

>Q¾Kh>Q¾Kh>Q¾Kh>Q¾Kh>Q¾Kh
>Q¾Kh hkq hï n,hla fya;=fjka f;dard .kakd ,laIHhla jgd jia;=jla N%uKh

ùug we;s yelshdj m%ldY jk rdYshls'
lsishï ,laIHhl isg n,hlg we;s ,ïnl ÿf¾;a tu n,fha;a .=Ks;h tlS n,h

u.ska tu ,laIHh jgd we;s lrk >Q¾Kh hhs lshkq ,efí'

O kï ,laIHhlg Tífnka F kï n,hla l%shd lrkafka hhs o
O isg tu n,hg mj;akd ,ïn ÿr X hhs o is;uq ' ^rEmh 3'1'14&'
 túg O kï ,laIh jgd F u`.ska we;s lrk >Q¾Kh   F n,fha;a O isg n,hg we;s ,ïn
ÿr jk X  ys;a .=Ks;hg  iudk fõ'

                     O kï ,laIHh jgd >Q¾Kh G  = F x X

n, lsysmhla hgf;a jia;=jla iu;=,s; j mj;akd úg" f;dard .kakd TkEu ,laIHhla jgd
tu n, u`.ska we;s lrk iM, >Q¾Kh Y=kH úh hq;= fõ'

n, hq.auhl >Q¾Khn, hq.auhl >Q¾Khn, hq.auhl >Q¾Khn, hq.auhl >Q¾Khn, hq.auhl >Q¾Kh
tlsfklg iudkjQ;a iudka;r yd m%;súreoaOjQ;a n, hq.,hla n, hq.auhla f,i

y÷kajhs' c, lrdufha lrdu ysi lrleùu n, hq.auhla fhfok wjia:djlg WodyrKhla
fjhs'

f;dard.;a ´kEu ,laIHhla jgd tu n, hq.auh u`.ska we;s lrk >Q¾Kh i,luq'
^ rEmh 3'1'15&'
tla n,hl úYd,;ajh F o n, hq., w;r mr;rh d o jk úg n, hq.aufha >Q¾Kh G = Fd

fjhs' fuh jHdj¾;h f,i y÷kajuq'

jia;=jl iu;=,s; wjia:djia;=jl iu;=,s; wjia:djia;=jl iu;=,s; wjia:djia;=jl iu;=,s; wjia:djia;=jl iu;=,s; wjia:d
 .=re;ajdl¾IK n,h yd Bg tfrys m%;sl%shdj hgf;a iu;=,s; j mj;sk jia;= ms<sn| j
úuid neÆ úg tajdfha iu;=,s;;dj my; wdldrj,g fjka l< yel'

1& ia:dhs 2& WodiSk 3& wia:dhs

n,h (F)

O

X

O X

d

F

F

rEmh 3'1'14
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ia:dhs iu;=,s;;djia:dhs iu;=,s;;djia:dhs iu;=,s;;djia:dhs iu;=,s;;djia:dhs iu;=,s;;dj
ndysr n,hla fhdod jia;=j hka;ñka fm/<Sug W;aidylr" tu n,h bj;a l< úg

jia;=j kej; uq,a msysàug meñfKkafka kï" tu jia;=j ia:dhs iu;=,s;;dfõ we;ehs
lshuq'

WodiSk iu;=,s;;djWodiSk iu;=,s;;djWodiSk iu;=,s;;djWodiSk iu;=,s;;djWodiSk iu;=,s;;dj
ndysr n,hla fhdod jia;=j hka;ñka fm/<Sug W;aidylr tu n,h bj;a l< úg

jia;=j kej; uq,a msysàug fkd meñK fjkia jQ msysàfï u iu;=,s; j mj;S kï" tu
jia;=j WodiSk iu;=,s;;dfõ we;ehs lshuq'

wia:dhs iu;=,s;;djwia:dhs iu;=,s;;djwia:dhs iu;=,s;;djwia:dhs iu;=,s;;djwia:dhs iu;=,s;;dj
ndysr n,hla fhdod jia;=j hka;ñka fm/<Sug W;aidy lsrSfuka wk;=rej tu

n,h bj;a l< o jia;=j ;joqrg;a fm/f<a kï tu jia;=j wia:dhs iu;=,s;;dfõ we;ehs
lshuq'

úúO yeve;s mDIaG u; f.da,dldr jia;=jlaa ;eìh yels iu;=,s; wdldr ̂  rEmh 3'1'16 & my;
rEmj,ska oelafõ'

by; m<uq rEmfha oelafjk wdldrhg fnda,h há w;g ;enQ lfndf,a m;=, u;
;nd we;ehs is;uq'  fnda,h hka;ñka ;,a¨ l< úg lfnd, u;ska by<g fm/<S fjk;a
msysgqulg wmyiqfjka .uka lrkq we;'  fnda,h w;ay< úg kej; uq,a msysgqug t<efò'
fujka iu;=,s;;d ;;a;aj ia:dhS iu;=,s;;dj f,i y`ÿkajuq'  fufia ia:dhS iu;=,s;;djfha
mj;sk jia;+ u; fhdok l=vd ;,a¨jla fya;=fjka tys .=re;aj flakaøh by< uÜgulg
.uka lrhs'  wiu;=,s; lsrSug fhoQ n,h bj;a l< úg jia;=j ;u .=re;aj flakaøh uq,ska
;snQ my< u uÜgug t<efUk f;la wdmiq fm/f<a'

by; fo jk rEmfha oelafjk wdldrhg fnda,h iu;, mDIaGhla u; ;nd we;ehs
is;uq'  fnda,h hka;ñka ;,a¨ l< úg ;, mDIaGh u; fjk;a msysgqulg .uka lr ia:dhS
jkq we;'  fufia wiu;=,s;;djhg m;a l< fkd yels wdldrfha iu;=,s;;d ;;a;ajh
WodiSk iu;=,s;;dj f,i y`ÿkajuq'  fufia WodiSk iu;=,s;;djfha mj;sk jia;+ u;
fhdok l=vd ;,a¨jla fya;=fjka tys .=re;aj flakaøh fjk;a uÜgulg .uka fkd lrk
neúka iu;=,s;;djh ì`o fkdjefÜ'

by; f; jk rEmfha oelafjk wdldrhg  lfndf,a ysi u; fnda,h ;nd we;ehs
is;uq'  fnda,h hka;ñka ;,a¨ l< úg lfnd, u;ska my<g fm/<S fjk;a msysgqulg
myiqfjka .uka lrkq we;'  fufia myiqfjka wiu;=,s;;djg m;a l< yels wdldrfha
iu;=,s;;d ;;a;ajh wia:dhS iu;=,s;;dj f,i  y`ÿkajuq'  fufia wia:dhS iu;=,s;;djfha
mj;sk jia;+ u; fhdok l=vd ;,a¨jla fya;=fjka tys .=re;aj flakaøh my< uÜgulg
.uka lrk neúka myiqfjka iu;=,s;;dj ì`o jefÜ'
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fuhska fmkS hkafka iu;=,s;;dj flfrys jia;=fõ .=re;aj flakaøfha msysgqu
n,mdk njhs'

fndfyda WmlrK ;ekSfï § tajdfha iu;=,s;;dj j¾Okh lsÍu i`oyd úúO Wml%u
fhdod we;'
fïih u;" ìu u; ;nk jia;= ksmoùfï § myiqfjka fm/<Su j<lajkq msKsi tajdfha
m;=f,a l%shdldÍ j¾.M,h jeä lr we;s nj meyeÈ<s j fmkS hhs'  tjeks jia;= lsysmhla
fuys oela fõ' ^rEmh 3'1'17 & '

we;eï jia;=j, my< uÜgfï ialkaOh jeä lsßu u`.ska .=re;aj flakaøh m;=,
wdikakhg f.k tkq ,nhs' jia;=fõ Wi wvq lsÍu u`.ska o .=re;aj flakaøh m;=, wdikakhg
f.k wd yels fõ'

fïih
mqgqj

rEmh 3''17
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  1  ;dlaIKfõoh yd tys úldYkh

mßKduh hkq l=ulaoehs Tn fndfyda úg  wid fyda lshjd we;' mßKdufha oS isÿ

jkqfha mDÒúh wdrïNfha oS ;snQ ish¨ mßir ;;a;aj  mshjfrka mshjr fjkia ùuhs' iajNdj

O¾u kS;sh wkqj tu l%shdj,Ska isÿ úh' fndfyda l,lg miqj  Ydl yd i;=ka mDÒúh u;

ìys úh'  fuf,i i;=ka oS¾> ld,hla ;=< mßKduh ùfuka ñksid keue;s wmQ¾j i;a;ajhd

ìys úh'

ñksidf.a ìys ùu;a iu. u iajNdj O¾uhdf.a kS;sh wìnjd hdfï l%ufõohla we;s

úh' tkï ñksidf.a jqjukd tmdlï msßuid .ekSu i`oyd mßir ;;a;aj fjkia lsÍu isÿ

úh' fuh ;dlaIKfõofha wdrïNhhs'  ñksidf.a .,a hq.fha fuj,ï isg oekg Ndú; jk

b;d u ishqï bf,lafg%dksl WmlrK" wNHjldY pdßld wdosh olajd isÿ jQ ish¨ u fjkialï

;dlaIKfõofha kj ks¾udKj, m%;sM, fõ'  ta wkqj wo wm Ndú; lrk WmlrK" NdKav"

l%shdj,Ska" fiajdjka wdoS ish¨ u foa yd iu. ;dlaIKfõoh iïnkaOj mj;S' tfuka u

;dlaIKh ksid wm Ndú;hg .kakd iEu WmlrKhla" NdKavhla u ks;sm;d ;r`.ldÍ j

fjkia fjñka mj;S'

wm i;= jeõ"  we,j,a wdoS jdß ud¾." od.eí" iS.sßh" l¿.,a wdY%s;  bos lsÍï wdoS foa

Tn oel we;' fïjd l,lg  by; wmf.a fy< ;dlaIKfõofha úialï f,i oelaúh yels

h' tjeks we;eï boslsÍï kQ;k ;dlaIKhg mjd wNsfhda. fõ' rekaue,s iEh" wNh.sßh jeks

úYd, od.enl mdou ;ekSu" tu od.efí jl%;dj ,nd .ekSu boslsÍï øjH by<g tiùu

jeks l%shd i`oyd fhdod .;a ;dlaIKfõoS l%u wog;a ryils'

merKs ñir msróv" Ök uyd m%dldrh jeks ks¾udK ;dlaIKfha oejeka; boslsÍï

fõ' tfia u w;S;fha isg wo olajd iEu rgl u iudc mßir ys;ldó" úúO ks¾udK rdYshla

ìys ù ;sfnkqfha o ;dlaIK  l%shdj,shl m%;sM, f,iska h'

fï ish¨ ixisoaêka  úuid neÆ úg ;dlaIKfõoh i`oyd úúO w¾:l:k oelaúh

yel'

•   iïm;a M,odhS f,i fhdod .ekSfï fuj,ula f,i

•  l%shdj,s ld¾hlaIu j lsÍfï fuj,ula f,i

•  w;S; fi!Nd.Hhh h<s f.dvke.Sfï fuj,ula f,i

;dlaIKfõoh w¾: oelaúh yel'

;dlaIKsl l%shdj,shla iEu úg u mshjfrka mshjr wkqj isÿ fõ'  ke;fyd;a isÿ

l< hq;= fõ' ta i`oyd úúO úoHd;aul l%ufõo" uQ, O¾u" WmlrK" wdjqo" øjH wdosh fuka

u mqoa., oekqu" l=i,;d  wdosh o  bjy,a fõ' fufia kj ks¾udK ìysùu fyda ;sfnk

ks¾udK kùlrKh ùu isÿúh yel' tu.ska ñksidf.a wjYH;djla fyda wjYH;d lsysmhla

fyda bgq fõ' fuys § ld¾hh myiq lsÍu" iqj myiqj jeä lsÍu" úhoï wvq lsÍu wfmalaId

flf¾' kuq;a ixlS¾K fuka u iQlaIu l%shdj,s  ;=< § úhou jeä ùu isÿúh yel'



2

flfia jqjo ;dlaIKsl fuj,ï ksIamdokfha yd Ndú;fha n,mEu úúOdldrfhkaflfia jqjo ;dlaIKsl fuj,ï ksIamdokfha yd Ndú;fha n,mEu úúOdldrfhkaflfia jqjo ;dlaIKsl fuj,ï ksIamdokfha yd Ndú;fha n,mEu úúOdldrfhkaflfia jqjo ;dlaIKsl fuj,ï ksIamdokfha yd Ndú;fha n,mEu úúOdldrfhkaflfia jqjo ;dlaIKsl fuj,ï ksIamdokfha yd Ndú;fha n,mEu úúOdldrfhka

isÿ fõ'isÿ fõ'isÿ fõ'isÿ fõ'isÿ fõ'

iudcSh n,mEï

rgl fyda m<d;l fjik ñksia iudchla flfrys ;dlaIKfõoh úúOdldrfhka

n,mdhs' tfuka u ñksidf.a tosfkod l%shdldrlï fndfyda  ÿrg fjkia fõ' /lshd wjia:d"

/lshd úúO;ajh" foaYmd,kh" wOHdmkh fï w;r  fõ' WodyrKhla f,i merKs mdi,l

wOHdmk l%ufõo yd kQ;k mdi,l wOHdmk l%ufõo .ek i,ld n,uq'  b;d merKs

mdi,aj, isiqka wl=re ,shkq ,enqfõ je,s mS,a,l h' tkï iqÿ je,s we;sre l¿ meye .ekajQ

,E,a,l h' iqÿ je,s u; we`.s,af,ka ,shk l, l¿ meye;s wl=re u;= fõ' l,ah;a u  je,s

mS,a, fjkqjg  .,a ,E,s " fldms fmd;a" l¿ ,E,s wdosh Ndú;hg  .ekqKs'  bka miqj

j¾;udkfha jhsÜ fndaâ" .%ska fndaâ wdosh Ndú;hg m;aúh' wo fndfyda úg  mß.Kl  Wmß

YS¾I m%lafIaml ^´j¾fyâ fmdfclag¾&" nyq udOH  m%lafIaml  ^u,aá óähd fm%dfclag¾&

wdosh o mx;s ldur ;=< Ndú; fõ'

wd¾Òl n,mEï

;dlaIKfõoh wd¾Òl l%uhka flfrys o fndfyda fia n,mdhs' wd¾:slh hkq rgl

uqo,a Wmojk yd jeh lrk ixisoaêka h'  fï i`oyd  ish¨ u wdldrfha  fN!;sl  yd

iajdNdúl iïm;a odhl fõ' fuu iïm; yeisrùu" mßyrKh" md,kh lsÍu wdosh i`oyd

ksis mßos ;dlaIKfõoh  fhdod .ekSfuka  rgl ixj¾Ok l%shdj,sfhys fjkila" oshqKqjla

we;s l< yels fõ' WodyrKhla f,i we`.¨ï l¾udka;h .ek i,ld n,uq'  jir .Kklg

fmr ,xldfõ we`.¨ï l¾udka;h b;d my;a uÜgul mej;=Ks' fros úúu" fros ueiSu" wdosh

i`oyd ir, hdka;%sl l%u fhdod .ekqKs' tys oS tu hka;% ls%hd lrùug ñksia Y%uh wjYH úh'

tu`.ska ,enqKq ksIamdokj, ;;a;ajh ÿ¾j, úh" ksIamdokh i|yd .; jQ ld,h jeä úh"

jrlg ksmo jQ NdKav m%udKh wvq úh' kuq;a wo ,xldfõ msysgqjd we;s l¾udka; Yd,d ;=<

úÿ,sfhka l%shd lrk hka;% rdYshla tljr l%shdlrhs' tajd b;d ixlS¾K h' fõ.j;a h'

fndfyda úg iajhxl%sh h' tneúka ;;a;ajfhka Wiia NdKav ksIamdokh  l< yels fõ' túg

úYd, wdodhula yd ,dNhla NdKav wf,úfhka ,efí'

ixialD;sl n,mEï

ixialD;sh hkq hï m%foaYhlg fyda rglg  wdfõksl iudc isß;a úß;aj,ska yd

.+KO¾uj,ska iukaú; wd.ula yd ne÷Kq Ôjk rgdjls' iudc .; ixialD;sfha Ôjk rgd

flfrys ;dlaIKfõoh Rcqj u n,mdkq we;' fuys oS we÷ï-me<÷ï Ndú;h" bjqï-msyqï l%u"

wdydr rgd" woyia yqjudrej" f.or fodr NdKav wdoS oE fndfyda fia fjkia ù we;' fï

wkqj  kùk f,dalfha  rgj,a w;r iudka;r j bosßhg hdula yd ixialD;sl j ñY% ùula

isÿ ù we;' kùk ikaksfõok lafIa;%fha we;s fi,shq,¾ ÿrl:k "wka;¾cd,h" bf,lafg%dksl

;emE, wdosh ksid ñksidf.a woyia" wdl,am yd oekqu YS>%fhka fjkia fõ' mqoa., u;"

wdl,am" oekqu ks;sm;d w¨;a  ùu ixialD;sh flfrys ;oska u n,mdkq we;'

mdßißl n,mEï

f.dvìu" id.r yd jdhqf.da,h hk mßir moaO;s ;=fkka mDÒú mßirh iukaú;

h' wo fuu mßir moaO;s ;=k flrys ;dlaIKfõoh ;oska u  n,mEï lr we;'  ta wkqj
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lDIs ld¾ñl lghq;=" boslsÍï" uxudj;a" .ukd.ukh" ikaksfõokh wdoS lafIa;%j, úYd,

oshqKqjla-j¾Okhla ;dlaIKfõoh ksid we;s ù ;sfí' fï ksid N+ñh" bvlv" iïm;a

mßyrKh wdosh l%udkql+, j isÿ fõ' úYd, uqvq ìï flá ld,hla ;=< ireidr f.dú ìï

njg m;a lrhs' mßirfha w,xldrh /flk wdldrfha ;ekSï o ta w;r isÿ fjhs' ;ks uy,a

f.dvke.s,s fjkqjg uy,a f.dvke.s,s bÈfõ' fï ish¨ u wjia:dj, oS ;dlaIKfõofha

odhl;ajh wksjd¾h fõ'

by;ska olajk ,oafoa ;dlaIKfõoh ksid iudcSh" wd¾Òl" ixialD;sl yd mdßißl

jYfhka isÿ flfrk ys;lr ;;a;ajhka h' th oshqKqj" ixj¾Okh" f,i o ye`oskaúh yel'

kuq;a fuys ;j;a me;a;la ;sfí' ;dlaIKfõoh ksid  iudcSh" wd¾Òl" ixialD;sl yd

mßirhg wys;lr ;;a;ajhka o Wod ù we;' tfia ùug fndfyda fihska fya;= ù we;af;a

;dlaIKfõoh fhdod .ekSfï oS ñksid wkq.ukh lrk we;eï l%ufõo yd ñksidf.a

wdl,amhka h'

wo iudch ;=< ;dlaIKh fhdod .ksñka" ñks ueÍï" jxpd" ¥IK wdosh fndfyda

fihska isÿ flfrk nj fmfka' fïjd iudcSh  jYfhka wys;lr M, fõ' ;udg wkjYH

yd Tfrd;a;= fkd fok ;rug úÿ,s yd bf,lafg%dksl WmlrK ksfjiaj, Ndú;hg

.ekSfuka tu mqoa.,hdg wd¾Òl jYfhka wys;lr n,mEï we;s úh yel' rgla jYfhka o

Tfrd;a;= fkd  fok ixj¾Ok l%shdj,s" jHdmD;s wdrïN lsÍu o wd¾Òl jYfhka wys;lr

M, ,eìug fya;= fõ'

we;eï wjia:dj, § cx.u ÿrl:k" wka;¾cd,h jeks kùk myiqlï  ñksid wksis

f,i m%fhdackhg .ekSu ixialD;sl jYfhka wys;lr M, we;s lr,Sug bjy,a fõ' kùk

;dlaIKh fhdod .ksñka ksIamdokh lrkq ,nk lDñkdYl" j,a kdYl jeks úúO ridhksl

øjH Ndú;fhka mßir ¥IKhg odhl jk wys;lr øjH mßirhg tl;= fõ' fuh wo Ydl

yd i;a;ajhkg  m%n, ;¾ckhla  j mj;S' tfuka u bf,lafg%dksl wmøjH mßirhg

neyer lsÍu o" .eg¨ njg m;a fjñka mj;S' ñksidg wk;=re we;s ùu" f,v frda. we;s ùu

wdosh fuys oS isÿúh yels wdmod f,i oelaúh yel'

fï wkqj n,k úg ;dlaIKfõoh ish¨ u wxYj, ys;lr ;;a;ajhkag yd wys;lr

;;a;ajhkag n,mdk nj fmkajd osh yel'

 isú,a" hdka;%sl" úÿ,s" bf,lafg%dksl" lDIs" ffjoH" ixksfõok wdoS jYfhka

;dlaIKfõoSh lafIa;% fjka fjka j oelaúh yel' ta tla tla lafIa;%hg wdfõksl jQ

iqúfYaIS jQ ;dlaIKsl l%ufõohla we;' boslsÍï lafIa;%fha øjH" øjH ilia lsÍu" neoSï"

hka;% WmlrK"  m%jdyk l%u wdosh isú,a lafIa;%hg  wh;a ;dlaIKsl l%shdj,s fõ' tfuka

u T!IO" ffjoH WmlrK" ffjoH m¾fhaIK" Y,Hl¾u" frda.Ska m%jdykh wdosh ffjoH

lafIa;%fha isÿ flfrk ;dlaIKsl l%shdj,s fõ' fï wkqj tla tla úIh lafIa;%hg fjka jQ

;dlaIKsl fuj,ï" WmlrK" l%ufõo hka;% wdosh we;' kj ks¾udK ìys lsÍfï oS ta ta

mqoa.,hska fyda ta ta rgj,a by; tla tla lafIa;%hka i`oyd  fyda lafIa;% lsysmhla i`oyd fyda

fhda.H jk ks¾udK ksIamdokh lrhs' flfia kuq;a mß.Klh jeks fuj,ula by; ́ kEu

lafIa;%hla i`oyd jqj o Ndú;hg .; yels fõ'

;dlaIKsl lghq;==j, oS fuka u ks¾udKhla" fiajdjla" jHdmD;shla jeks l%shdj,shl

oS th jvd;a id¾:l lr .ekSu i`oyd iqÿiq l%ufõohla wkq.ukh l< hq;= h' tys oS uq,"
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ueo" w. hk fldgia úêu;a j l%udkql+, j isÿ lsÍfuka id¾:l ks¾udKhla ìys l< yel'

fuu l%shdj,sh jvd;a id¾:l lr .ekSu i`oyd .eg¨ úioSfï oS jHdmD;s pl%h wkq.ukh

l< yel' fuu l%shdj,sh mshjr .Kkdjlska iukaú; jk w;r th ks¾udKlrKfha l%shd

ms<sfj< kñka o ye`oskafõ' fuu l%shdj,sh fufia ixIsma; j oelaúh yel'

jHdmD;s jd¾;djla ilia lsÍu

•  by; mshjr ish,a, w<,d úia;rd;aul jd¾;djla ilia lsÍu'

11

.eg¨j y÷kd .ekSu

•  ;udg" iudchg" mßirhg wdoS jYfhka n,mdk ´kEu .eg¨jla

fuys oS f;dard .; yel'

 1

.eg¨j úYaf,aIKh lsÍu

•  fuys oS .eg¨fõ iajNdjh" n,mdk wdldrh" m%;sM, wdosh ú.%y

lrhs'

 2

ks¾udK idrdxYh

•  l< hq;= ks¾udKfha iajNdjh ms<sn`oj fuys oS woyila oelaùu

lrkq ,nhs'

 3

o;a;" lreKq .fõIKh lsÍu

•  .eg¨jg wod< fmr úi÷ï" .eg¨j ms<sn`o j woyia" idlÉPd

wdosh fuhg we;=<;a fõ'

 4

msßú;r ilia lsÍu

•  lrkq ,nk ks¾udKhg wod< j tys ;sìh hq;= úfYaI .=Kdx.

yd ,laIK igyka lsÍu isÿ fõ'

 5

úi÷ï bosßm;a lsÍu

•  .eg¨j ksrdlrKh i`oyd fuys oS .e<fmk fhdackd bosßm;a lrhs'

6

jvd;a WÑ; fhdackdj f;dard .ekSu

•  úiÿï fhdckd w;ßka msßú;rj,g wkql+,j jvd;a WÑ; fhdackdj

f;dard .ekSu '

7

ld¾h m;% yd ie,iqï igyka ilia lsÍu

•  jvd;a iqÿiq úi`ÿu úia;r iys; j bosßm;a lsÍu'

8

f;dard .;a úi÷fï wdlD;sh fyda ienE ks¾udKh w;ayod ne,Su'9

úi÷fï fhda.H;dj fidhd ne,Su yd we.hSu

•  fu u`.ska úi÷fï ÿn,;d y÷kdf.k tajd ksjerÈ l< yels h'

10
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by; olajd we;af;a .eg¨jla úi`oSfï oS wkq.ukh l< yels mshjrhka h' fuh .eg¨jla

úi£ug muKla fkdj Ôú;fha tosfkod ´kEu ld¾hhla i`oyd jqj o fhdod .; yels h'

tu`.ska jvd;a id¾:l j tu ld¾hh wjika l< yels fõ'

hï .eg¨jla ms<sn| j oekqu yd w;a oelSï nyq, mqoa.,hl=g fuu l%shdj,ska 2" 3'

4' 5" 6' 7 fyda 8 hk ´kEu mshjrlska jqj o wdrïN l< yels h' tfuka u l%shdj,sfha 11 g

by<ska we;s mshjrl oS hï jeroSula fyda fodaI iys; nj ye`.S .shfyd;a kej; by<

mshjrlska l%shd ms<sfj<g we;=`: úh yels h' flfia kuq;a ld¾hh wjidkfha oS mshjrhka

w;r in|;d we;s jk mßos jd¾;djg we;=<;a l< hq;= h'
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  2  ñkqï yd ñkqï WmlrK

iïu; tall

l%sia;= mQ¾j 4000 j¾Ihg;a fmr" lsreï yd ñkqï i`oyd iïu; lr .;a tall

Ndú;hg ñksid fm<eö we;'

fï wjêfha oS BÔma;=fõ foajd,hkays ;snQ r;arkaj,ska ksu l< mQckSh jia;+kaf.a

nr lsÍu i`oyd Ziafgdaka fõÜia Z ^Stone weights& hkqfjka ye`oskafjk lsreï tallhla

Ndú; lr we;'

BÔma;=fõ úiQ mdrdfjda rcqf.a je,ñfgys isg ueo`.s,af,a fl<jr olajd jQ os.

lshqnÜ ^Kubit& tlla f,i iïu; lr tu tallh os. uekSu i`oyd fhdod f.k we;'

l%sia;= mQ¾j 500 oS muK .%Sisfha yd frdaufha ÿr uekSu i`oyd uhs,a ^Mile& kï

tallhla fhdod f.k we;' fuu uhs,a kï tallh wo wm ÿr uekSu i`oyd Wmfhda.S lr

.kakd ie;mqug fndfyda ÿrg iudk jQ tallhls'

w;S; Y%S ,xldfõ wdos ñksid ;u YÍrfha úúO wx.j, úYd,;ajhka ñkqï tall

f,i Ndú; lr we;' jevqKq ñksfil=f.a wf;ys we`.s,s úysÿjk ,o úg uymge`.s,af,a

fl<jr isg iq<e`.s,af,a fl<jr olajd os. úh; f,i o" je,ñfÜ isg ueo`.s,af,a fl<jr

olajd os. ßhk f,i o" w;a fol os. yeßh úg uq¿ os. nUh f,i o iïu; lr f.k Ndú;

lr we;'

kQ;kfha Ndú; jk ßhk" nUh hk tallj,g by; ñkqï b;d wdikak jYfhka

iudk fõ'

oshr uekSu i`oyd w;a, oshrhlska mqrjd.;a m%udKh m; tlla jYfhka iïu; lr

f.k we;'

fï wdldrhg ixj¾Okh fjñka mej;s  lsreï ñkqï tall miq lf,l ì%;dkHh

uQ,sl lr f.k ì%;dkH iïu; tall f,i o" m%xYh uQ,sl lr f.k fuá%la tall f,i o"

f,djg  y÷kajd fokakg úh'

ì%;dkH iïu; tall

rdYshrdYshrdYshrdYshrdYsh talltalltalltalltall

os. wäh ^w`.,a" wä" hdr" nU" oïje,a" ie;mqï&

nr rd;a;,a ^wjqkai" fydkavr" fgdka&

ld,h ;;amr ^;;amr" úkdä" meh" osk" j¾I&

mßudj fnda;,a ^mhskaÜ" fnda;,a" .e¨ï&

WIaK;ajh *erkayhsÜ

n,h wä rd;a;,a nr fyda wYaj n,

mSvkh j¾. w`.,g rd;a;,a nr

fõ.h mehg ie;mqï
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fuá%la tall l%uh

1970 jif¾ m%xYfha oS fuá%la l%uh ks¾foaY lrk ,os' fuá%la l%uh ;=< Èf.ys

iïu; tallh ógrh jk w;r ógrh uq,ska u w¾: olajkq ,enqfõ m%xYfha meßia k.rh

yryd W;a;r O%ejfha isg ksrlaIh olajd  w`oskq ,nk f¾Ldfõ osf.ka fldaáfhka mx.=jla

f,ig h' ^1/10000000&'

1889 jif¾ oS m<uq jrg /iajQ lsreï mäs yd ñkqï ms<sn`o wka;¾ cd;sl iïfï,kh

^CGPM& ógrh kej; w¾: olajkq ,eî h' tfuka u th wka;¾ cd;sl ógrh f,i o

yÿkajkq ,eî h' ógrfha yd lsf,da.a?ufha uQ,sl kso¾Ylhka ksmojd tajd m%xYfha meßia

kqjr msysgqjd we;s lsreï mä yd ñkqï ms<sn`o wka;¾ cd;sl ld¾hdxYfhys ;ekam;a lrk ,os'

1927 oS mej;a jQ lsreï mä yd ñkqï ms<sn`o jk wka;¾ cd;sl iïfï,kfha oS ógrh

kej; w¾: olajk ,o w;r th leâñhïj, r;= wdf,dalfha ;rx.j, os. wkqidrfhka

m%ldY lrk ,os'

wka;¾ cd;sl tall l%uh ^ ^ ^ ^ ^SI tall&tall&tall&tall&tall&

1960 oS fojk jrg /iajQ  lsreï mä yd ñkqï ms<sn`o wka;¾ cd;sl iïfï,kh

kej; jrla ógrh w¾: olajk ,os' fujr th w¾: olajkq ,enqfõ l%smagka 86 mrudkq u`.ska

ksl=;a lrkq ,nk úlsrKfha ;rx. wdhdufha os. wkqidrfhks'

;j o fuu iïfï,kfha oS wka;¾ cd;sl tall l%uh fyj;a SI tall l%uh y`ÿkajd

fok ,os'

SI tall l%uh hkq mej;s fuá%la l%uh ksYaldYkh lr w,q;a tall w¾: olajd

jvd;a l%uj;a f,i  kS;s moaO;shla o iys; j ia:dms; lr we;s tall l%uhls''

1983 oS 17 jk  jrg /iajQ lsreï mä yd ñkqï ms<sn`o wka;¾ cd;sl iïfï,kh

ógrh muKla kej; w¾: olajkq ,eî h' fujr th hï ksYaÑ; ld,hla ;=< ßla;lhl

oS wdf,dalh .uka lrk ÿr f,i w¾: olajk ,os'

wo f,dalh mqrd jeä rgj,a m%udKhl m%p,s; j we;s SI tall l%uh ;=< ueksh hq;=

rdYska ish,a, u mdfya uekSu  i`oyd wjYH tall we;=<;a j we;s w;r tajd Ndú;h o b;d

myiq h'

1974 wxl 24 ork lsreï mä yd ñkqï ̂ ixfYdaOk& mk; hgf;a  Y%S ,xldfõ o ish,q

u ñkqï lghq;= i`oyd SI tall Ndú; lsÍu ia:dms; úh'

wka;¾ cd;sl tall l%uh (International System of Units)

fï hgf;a Ndú; lrkakd jQ tall m%Odk jYfhka ldKav 4 lg fjka l< yels h'

1' uQ, tall ̂ Basic Units&

2' mßmQrl tall ̂ Supplementary Units&

3' jHq;amkak tall ̂ Derived Units&

4' .=Kdldr tall ̂Multiple Units&
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uQ, tall

uQ, tall y;la yÿkajd oS we;' tajd my; mßÈ fõ'

mßmQrl tall

SI l%uh ;=< mßmQrl tall folls' fïjd w¾: olajkq ,nkafka cHdñ;sl j h'

fN!;sl rdYsh           iïu; tallh iïu; ixfla;h tallh bx.%Sisfhka

;, fldaKh f¾ähkh rad radion

>k fldaKh iafgf¾ähkh Sr steradion'

jHq;amkak tall

uQ, yd mßmQrl tall mokï lr f.k jHq;amkak tall w¾: olajd we;' úYd,

ixLHdjla jk jHq;amkak tallj,ska we;eï tall i`oyd úfYaI kdu we;s w;r tajd úfYaI

kdu iys;  SI jHq;amkak tall f,i y`ÿkajhs'

úfYaI kdu iys;  SI jHq;amkak tall

fN!;sl rdYsh       SI tallh iïu; ixfla;h tallh bx.%sisfhka

1  os.     ógrh m meter

2  ialkaOh     lsf,da.a?uh kg Kilogram

3  ld,h     ;;amrh s Second

4  ;dm .;sl WIaK;ajh  fl,aúkh K Kelvin

5  úoHq;a Odrdj     weïmshrh A Ampere

6  oSma; ;Sj%;dj     lekafv,d cd candela

7  øjH m%udKh     ujq,h mol mole

fN!;sl rdYsh                     SI tallh   iïu; ixfla;h      tallh bx.%sisfhka

 ixLHd;h y¾Üia Hz Hertz

 n,h ksõgk N Newton

 mSvk yd m%;Hd n,h meial,h Pa Pascal

 Yla;sh" ld¾hh yd ;dm m%udKh cq,h J Joule

 laIu;dj fjdgh W Walt

 úoHq;a wdfrdamKh l+f,dauh C Coulomb

 úoHq;a úNjh fjda,agh V Vott

 OdrKdj *erâ F Farad

 úoHq;a m%;sfrdaOh ´ï Ω Ohm

 úoHq;a ikakdhl;dj iSuk S Siemend

 pqïnl i%djh fjnr Wb Weber

 pqïnl i%dj >k;ajh fgia,d T Tesla

 pqïnl fm%ar;dj fykaß H henrry

 oSma; i%djh Æuk Lm Lumen

 m%oSma;;dj ,lai Lx Lux

 úlsrKYS, il%sh;dj fnlr,a Bq becquerel
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ixhqla; kdu iys; SI jHq;amkak tall

úfYaI kdu fkdue;s tall ixhqla; kdu iys; SI jHq;amkak tall kñka

yÿkajhs'

rdYsh SI tallNdjh iïu; ixfla;h

mßudj >k ógr m3

j¾.M,h j¾. ógr m2

f¾Çh m%fõ.h ;;amrhg óg¾ ms-1

>k;ajh >k ógrhg lsf,da.a?ï kgm-3

ÿi%dù;d ix.=Klh meial,a ;;amr Pas

jHdj¾;h ksõgka ógr Nm

n, >q¾Kh ksõgka óg¾ Nm

m%;sfrdaOl;dj ´ï ógr Ωm

úoHq;a ikakdhl;dj ógrhg iSuka Sm-1

;dm Odß;dj fl,aúkhg cq,a JK-1

;dm ikakdhl;dj ógrhg fl,aúkhg fjdÜ WK-1m-1

tallj, .=Kdldr yd Wm .=Kdldr

SI tallj, .=Kdldr yd Wm .=Kdldr oelaùu i`oyd kS;s moaO;shla we;' iïu;

tallfha kduhg bosßfhka Wmi¾.h ^Prefix& fhoSfuka wod, tallh olajkq ,efí'

tall Ndú;fha oS ie,ls,su;a úhhq;= lreKq

• hï fN!;sl rdYshla uekSu i`oyd Ndú; l< hq;af;a kshñ; tall j¾.h yd

tys .=Kdldr yd Wm .=Kdldr muKs'

• tal jdÑl fyda nyq jdÑl hk wjia:d  foflys oS u tall ixfla; jYfhka

fhosh hq;af;a tl u iïu; ixfla;hhs'

Wod 1kg, 5kg, 8V, 6A hkd oS jYfhka ñi 5 kgs" 8 Vs" 6 As hkqfjka ,sùu jeros h'

Wm i¾.kduh ixLHd;aul w.h ixfla;h

fgrd ̂ Tera& 1012 T

.s.d ̂Giga& 109 G

fu.d 106 M

lsf,da 103 k

fylafgd 102 h

fvld 101 da

fvis 10-1 d

fikaá 10-2 c

ñ,s 10-3 m

uhsfl%da 10-6 µ
kefkda 10-9 n

msflda 10-12 p
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• mqoa.,hskaf.a kdu wkqj kï lr we;s tall ixfla; yer wfkl=;a ish,q u ixfla;

i`oyd bx.%sis isïm,a wl=re fhosh hq;= h' mqoa., kdu wkqj kï lr we;s ixfla;j,

muKla uq,a wl=r bx.%sis lemsg,a úh hq;= hs'

Wod (- lemsg,a wl=rej,ska mgka .kakd tall

weïmshrh - A       ksõgkh - N       fl,aúkh - K       fjdgh - W

isïm,a wl=rej,ska mgka .kakd tall

ógrh - m lsf,da.a?uh - kg       ;;amrh - s ujq,h - mol

• tall ixfla; Ndú; l< hq;af;a ixLHd;aul jákdlug miqj h' tfuka u

ixfla;h ixLHdfjka wE;a lr ,súh hq;= h'

Wod(- 5 m, 10 s

• oY ,laIhla fyda Bg jeä rdYshla ye`oskaùu i`oyd jk Wmi¾.j, ixfla; lemsg,a

bx.%Sis wl=rej,ska oelaúh hq;= h' thg jvd wvq rdYs y÷kajk ixfla; isïm,a

bx.%sis wl=rej,ska oelaúh hq;= h'

fu.d 106 - M lsf,da 103 - k           .s.d 109 - G ñ,s 10-3 - m      fgrd 1012 - T

• tall ixfla;hla iu. Wmi¾.hla  Ndú; l< hq;af;a ixLHd;aul w.h 0'1 yd

1000 w;r mj;sk wdldrhg h'

Wod 300 kW " 300000 W f,i ,sùu kqiqÿiq h'

0'1 mm   hkak  0'01 cm f,i ,sùu kqiqÿiq h'

fN!;sl rdYsj, udk

fN!;sl rdYsj, udkj,ska fmkakqï lrkafka th uQ,sl rdYsj,g iïnkaO ù we;s

wdldrhhs' hdka;% úoHdj yeoEßfï oS yuqjk úúO fN!;sl rdYs m%ldY lsÍu i`oyd os."

ialkaOh" ld,h hk uQ,sl rdYs ;=k muKla m%udKj;a fõ'

fuu uQ,sl rdYs fmkakqï lsÍu i`oyd my; oelafjk mßos úfYaI wxlhla fhdokq ,efí'

ialkaOh - M os. - L ld,h - T

fuys oS my; WodyrKj, oelafjk mßos rdYsfhys w¾: oelaùu wkqj udk ,nd .; yel'

udk bosßm;a lsÍfï oS tu rdYsh fldgq jrykla ;=< ,súh hq;= h'

^1& j¾.M,h =   os.   ×     m<,

  [j¾.M,h] =     L      ×      L

=     L2

ÿr ógrj,ska ukskq ,enQ úg j¾.M,fha tallh

=     m2
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ld,h

ld,h

jd;fha oS fyda ßla;fha oS wdf,dalfha m%fõ.h

^2& mßudj =   os.   ×     m<,   ×  Wi

  [mßudj]      =      L   ×   L  ×    L

     =   L3

ÿr ógrj,ska ukskq ,enQ úg mßudfõ tallh

=     m3   fõ'

^3& >k;ajh =   ialkaOh $ mßudj

  [>k;ajh] =     M / L3

=     ML-3

ialkaOh lsf,da.a?ïj,ska yd ÿr óg¾j,ska ukskq ,enQ úg >k;ajfha tallh

=     kgm-3

^4& m%fõ.h =  úia:dmkh

  [m%fõ.h] =     L / T

=    LT-1

úia:dmkh ógrj,ska yd ld,h ;;amrj,ska ukskq ,enQ úg m%fõ.fha tallh

=    ms-1

^5& ;ajrKh =  m%fõ. fjki

  [;ajrKh]

=     LT-1 / T

=    LT-2

;ajrKfha tallh

=    ms-2

n,h =   ialkaOh   ×     ;ajrKh

  [n,h] =     M   ×    LT -2

=     MLT -2n,fha tallh

=     kgms -2

^7& j¾;kdxlh=   udOHh ;=< § wdf,dalfha m%fõ.h

=    LT -1  /  LT -1

j¾;kdxlhg udk fkdue;'
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1

1000
mm = 0.001mm

by; idlÉPd l< SI tallj,g wu;r j os. i`oyd iqlaIu ñkqï ,nd .ekSfï oS ffufl%dakaaa

keue;s tallh o Ndú; lrhs'

ffufl%daka   1 = fõ'

ì%;dkH tall yd SI tall w;r iïnkaOh

ì%;dkH tall lsysmhla yd SI tall w;r iïnkaOh my; olajd we;'

ì%;dkH tallhì%;dkH tallhì%;dkH tallhì%;dkH tallhì%;dkH tallh SI talltalltalltalltall

os.

w`.,a 1 = 2.54 cm

hdr 1 = 0.91 m

ie;mqï 1 = 1.609 km

ie;mqï 5 = 8 km ^wdikakj&

j¾.M,h

j¾. w`.,a 1 = 6.452 cm2

j¾. hdr 1 = 0.8361 m2

wlalr 1 = 4046.7 m2

ialkaOh

wjqkai 1 = 28.35 g

rd;a;,a 1 = 0.4535 kg

fgdka 1 = 1016 kg

mßudj

>k w`.,a 1 = 16.39 cm3

>k wä 1 = 28.32 l

.e¨ï 1 = 4.54 l
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ñkqï WmlrK Ndú;fha oS wkq.ukh l< hq;= ms<sfj;a

• wjYH ñkqï WmlrK f;dard .ekSu'

ñkqula .ekSug fmr ñkqu ,nd .kakd jev fldgfiys yevh" ñkqu ,nd .ekSfï

wjYH;dj yd ñkqfï ksrjoH;dj wkqj ñkqï WmlrKh f;dard .ekSu l<

hq;=hs'

• ñkqu ,nd .ekSug fmr jev fldgfia ;ejÍ we;s f;,a" .%Sia yd u,lv wdosh bj;a

l< hq;= h'

• jev fldgila hka;%lrKhg Ndckh l< úg r;a ùug ,la fõ' r;a jQ jev fldgia

m%idrKhg ,la ùu ksid ñkqï fjkia fõ' tu  ksid ñkqï .ekSfï oS jev fldgi

isis,a jQ miq ñkqï .; hq;= h'

• ,shjk mÜg,hl fyda fjk;a hka;%hl N%uKh fjñka mj;sk jev fldgil

ñkqï ,nd .; hq;af;a N%uKh k;r jQ úg h'

• ñkqu .ekSfï oS jev fldgig ñkqï WmlrKfhka f;rmqula ,nd oSfuka je<lsh

hq;= hs' f;rmqula we;s jqjfyd;a ksjeros ñkqu fkd,efí'

• ñkqï WmlrK foi Rcqj n,d ñkqu lshúh hq;= h'

• ñkqu .ekSug fmr WmlrKh Y=kHfha mj;S oehs mßlaId l< hq;= h' iSreudre l<

yels WmlrKj, Y=kH;dj ilid ñkqu ,nd .; hq;= hs'

iSreudre l< fkd yels WmlrKj, tu fodaIh tl;= lr fyda wvqlr ksjeros ñkqu

,nd .; hq;= hs'

ñkqï WmlrK kv;a;=fõ oS my; lreKq ms<sn`o j ie,ls,su;a úh hq;= hs'

• ñkqï WmlrK wfkla wdjqoj,ska fjka lr ;nd .; hq;= hs'

• fïjdfha ñkqï i,l=Kq fkd ueflk f,i msßisÿ j ;nd .ekSug msßisÿ fros

lene,a,la u; ;nd .ekSu iqÿiq h'

• ñkqï WmlrK ìu jeàfuka" .eàfuka wdrlaId lr .; hqq;=hs'

• wêl WIaK;ajh yd iS;,g ,la fkd jk fia iQlaIu ñkqï WmlrK wdrlaId lr

.; hq;= hs' ^ldur WIaK;ajfha ;nd .ekSu iqÿiq h&'

• u, ne£ug bv we;s WmlrK Ndú;fhka miq f;,a fyda .%Sia .,ajd weisßh hq;= h'

ñkqï WmlrK

1' jdfka fldaÿj

;dlaIKsl lghq;=j, § úúO os.ska hq;a jdfka fldaÿ  Ndú;hg .efka'  fuys i,l+Kq

lr we;s wxl uelS fkd hdug;a odrhka f.ù hdfuka fyda ìoS hdfuka wdrlaId ùug;a fïjd

u, fkdlk jdfkaj,ska ksmojkq ,efí'

jdfka fldaÿfõ tla me;a;l ì%;dkH tall l%uhg ñkqï fhdod we;s w;r wfkla

me;af;ys fuá%la l%uhg ñkqï i,l=Kq lr we;'

ì%;dkH l%uh nyq, j  Ndú;fha fkd mj;sk neúka fuá%la l%uhg ñkqï i,l=Kq lsÍu
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^rEmh 2'1& ms<sn`o j i,ld n,uq'

ógr yd fikaáógrj,ska igyka lr kej; ñ,sógr 1 la folg fnoSfuka 0'5mm

fldgila o olajd we;' tkï jdfka fldaÿfjka ueksh yels l=vdu ñkqu 0'5mm fõ'

idudkH l,mdi Calipers

fïjd mdo follska hqla; jk w;r tu mdo fol tlsfklg ;oska wiõ lr we;'

fïjd j¾. ;=kls'

1' msg; l,mdih ̂ Out side Calipers&

2' we;=<; l,mdih ̂ Inside Calipers&

3' fckS l,mdih ̂ Jenny Calipers&

ndysr l,mdih

jev fldgil msg; úIalïNh uekSu" ndysr os. uek .ekSu" msg; mDIaGhka tlsfkl

iudka;r oehs mßlaId lsÍu wdosh i`oyd fuu WmlrKh Ndú; l< yels h ^rEmh 2'2&'

fuu WmlrKfhka ñkqï ,nd .ekSfï oS m<uq j l,mdifha ykq w;r jev

fldgi  ;nd iSre udre lr ñkqu ,nd f.k jev fldgi bj;g .; hq;= h' bka miqj

l,mdih jdfka fldaÿjla u; ;nd jdfka fldaÿfjka ñkqu lshjd .; hq;= hs'

wNHka;r l,mdih

jev fldgil wNHka;r úIalïNh uek .ekSu" we;=<; os. m%udKh uek .ekSu

fyda we;=<; mDIaG tlsfkl iudka;r oehs mßlaId lr ne,Su i|yd fhdod .kS'

rEmh 2'3 ys oelafjk wdldrhg ñkqï ,nd .; yel'

fckS l,mdih

jD;a;dldr jev fldgil uOH ,laIHh fidhd .ekSug;a odrhl iudka;r f¾Ld

,l=Kq lsÍug;a WmldÍ fõ'

fuh fo,s`.= l,mdih kñka o y`ÿkajhs' fuys tla mdohla jl% yevfhka hqla; ùu o

úfYaIhls'

rEmh 2'1

rEmh 2'3 jev fldgi

123456789012345678901
123456789012345678901
123456789012345678901
123456789012345678901
123456789012345678901
123456789012345678901
123456789012345678901rEmh 2'2
jev fldgi
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iQlaIu ñkqï WmlrK

j¾ksh¾ l,mdih

b;d u ishqï jvd;a ksrjoH ñkqï ,nd .; yels WmlrKhls' hï jev fldgil os."

m<," >klu" .eUqr" we;=<; fyda msg; úIalïNhla uek .ekSu i`oyd Ndú; lrhs'

fuh uQ,sl jYfhka m%Odk mßudKhlska hq;a fldaÿjlska  yd th u; iSreudre l< fldgila

u; igyka lr we;s iydhl ^j¾ksh¾& mßudKhlska iukaú; h ^rEmh 2'4&'

f,day l¾udka;fha oS Ndú; jk j¾ksh¾ l,mdi l%udxlkh wkqj j¾. folls'

1' ì%;dkH l%uhg l%udxlkh jQ ^bx.%siS& j¾ksh¾ l,mdih'

2' fuá%la l%uhg l%udxlkh jQ ^fuá%la& j¾ksh¾ l,mdih'

fuá%la l%uhg l%udxlkh jQ j¾ksh¾ l,mdih  ms<sn`oj i,ld n,uq'

fuá%la j¾ksh¾ l,mdih

fï j¾.fhaa j¾ksh¾ l,mdi    yd          wdoS ksrjoH;djfhka

hqla; j ksIamdokh fldg we;'

j¾ksh¾ l,mdifha l=vd u ñkqu

j¾ksh¾ l,mdifha l=vd u ñkqu fndfyda úg j¾ksh¾ l,mdifha igyka lr we;'

l=vd u ñkqu my; iQ;%hg wkqj .Kkh lsÍfuka o ,nd .; yel'

fldgia 10 lska iukaú; j¾ksh¾ ^iydhl& mßudKhlska hq;a j¾ksh¾ l,mdihl

l=vd u ñkqu ,nd .ekSu'

.eUqr uksk fldgi

msg

ykq

we;=<; ykq

j¾ksh¾ mßudKh
m%Odk mßudKh

m%Odk mßudKh

j¾ksh¾ mßudKh

w.=,

rEmh 2'4

1

100
mm

1

10
mm,

1

20
mm,

1

50
mm

= 1 -

j¾ksh¾ mßudKh iu. iumd; jk m%Odk mßudKfha

fldgia .Kk
l=vd u ñkqu

j¾ksh¾ mßudKfha fldgia .Kk

= 1 -

j¾ksh¾ mßudKfha fldgia 10 la iu. iumd;

jk m%Odk mßudKfha fldgia .Kk

j¾ksh¾ mßudKfha fldgia .Kk

=  1 -  9 mm

10

=  1 - 0.9 mm

=  0.1 mm

l=vd u ñkqu
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by; j¾ksh¾ l,mdifhka ñkqula ,nd .kakd wdldrh úuid n,uq'

uq,ska l,mdifha ykq tlsfklg iam¾Y jk fia <xlr Y=kH w.h olajkafkaoe hs

mÍlaId l< hq;= fõ' tu wjia:dfõ § mdGdxlhla fmkajhs kï th WmlrKfha uQ,dxl

fodaIh f,i igyka lr .; hq;= fõ' ieu úg u ksjerÈ w.h ,nd .ekSu i|yd lsishï È.la

i|yd ,efnk mdGdxlfhka uQ,dxl fodaIh wvq l< hq;= fõ'

jev fldgi j¾ksh¾ l,mdifha ykq w;r ;enq úg tys mßudK msysgk wdldrh by;

rEmfha ^ rEmh 2'5& olajd we;'

m%Odk mßudKfhka lshfjk ñ,sóg¾ .Kk =  33.0 mm

j¾ksh¾ mßudKfha m%Odk mßudKh iu. iumd; jQ f¾Lfõ w.h =  8

j¾ksh¾ l,mdifha l=vd u ñkqu =  0.1 mm

l=vdu ñkqu x j¾ksh¾ mßudKfha lshjqu =  0.1 × 8

=   0.8 mm

ñkqu =   33 mm + 0.8 mm

=   33.8 mm

uhsfl%daógr bial=remamq wdudkh

jev fldgil msg; úIalïNh fyda >klu fuka u lïìhl úIaluNh b;d ishqï

j uek .ekSu i`oyd Ndú; lrhs'

fïjdfha uQ,sl mßudKh 0 - 25 mm, 50 mm, 75 mm yd 75 mm - 100 mm hkdoS

m%udKj,ska hqla; j ksmojd we;' nyq, j Ndú;fha mj;skafka iydhl mßudKfha l=vd u

ñkqu 0.01 mm jQ uhsfl%dañgr bial=remamq wdudkhka h' ^rEmh 2'6 &

rEmh 2'5

rEmh 2'6

1 2

3

4 56 7 89

iumd; jQ f¾Ldj

m%Odk mßudKfhka lshfjk w.h

1' uQ,sl mßudKh ̂ Main Scale&

2' iydhl mßudKh ̂ Secondry Scale&

3' rduqj ̂ Frame&

4' wekaú,h ̂Anvil& ̂ lsKsysrh&

5' ú,a, ̂ Sleeve&

6' w.=¨ weKh ̂ Lock nut&

7' osod,h ̂Thimble&

8' /pÜgqj ̂ Ratchat&

9' boao ̂Spindle&
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uhsfl%daógr bial=remamq wdudkfha l=vd u ñkqu ,nd .kakd wdldrh

lïì wdudkh (Wire gauge)

fuu wdudkh jdfka ;yvqjlska ;kd we;'

;yvqj u;= msg úúO úIalïNfhka hq;a isÿre

lsysmhla idod tajdfha wdudk w.hka o ,l=Kq

lr we;' úIalïNh fiùug wjYH lïìh isÿre

;=<g oud lïìhg jvd;a .e<fmk isÿrg wod<

w.h lshjd .kq ,efí ^–rEmh 2'6&'fuys w.h

lshjkqfha iïu; wdudkj,sks ^S.W.G &'

iam¾Yl wdudkh (Feeler Gauge)

mr;rhla uekSu i`oyd fuh Ndú;hg

.kq ,nhs' úúO >klfuka hq;a ;=kS ;yvq m;%

.Kkdjla tlg tla lsÍfuka wdudkh ksmojd

we;' tu tla tla ;yvqjg wh;a >klu tys ñ,s

óg¾j,ska igyka lr ;sfí' ^rEmh 2'7&

fïjd jeä jYfhka fudag¾ ld¾ñl" jdyk

úÿ,s ld¾ñl hk lafIa;%j, oS Ndú; fõ'

tlsfklg iïnkaO jk fldgia 2 la w;r

mr;rh uekSug fyda tlsfklg iïnkaO fldgia

folla w;r jdish uekSug fuh Ndú; fõ'

Wod - gemÜ mr;rh" mq,s`.= fmakq mr;rh

wxl uqyqK;a wdudkh

0.01mm  isg 1mm w;r ñkqï mr;r

mßlaId l< yels wxl uqyqK;a wdudk nyq, j

Ndú;fha we;' fïjdfha l=vd  o¾Ylhla iys;

uQ,sl mßudKhla yd úYd, o¾Ylhla iys; iydh

mßudKhla o we;' ̂ rEmh 2'8&

=  0.01 mm

=
0'5

iydhl mßudKfha fldgia .Kk

= 50
mm

l=vd u ñkqu =
uq,sl mßudKfha l=vd u ñkqu

iydhl mßudKfha fldgia .Kk

0'5

rEmh 2'6

rEmh 2'8

rEmh 2'7
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  3  ;dlaIKfõoh yd ine|s fN!;sl úoHdj

3'1  ia:s;slh

nr $ .=re;ajdl¾IK n,hnr $ .=re;ajdl¾IK n,hnr $ .=re;ajdl¾IK n,hnr $ .=re;ajdl¾IK n,hnr $ .=re;ajdl¾IK n,h

wm wjg we;s ´kEu jia;=jla fmdf<dj foig we§ mj;sk nj wms w;aoelSfuka
oksuq'  jia;= ;ekS we;af;a mod¾:j,sks' jia;=jlg wh;a mod¾: m%udKh jia;=fõ ialkaOh
f,i y÷kajhs' fï wdldrhg wm wjg we;s ́ kEu ialiaOhla fmdf<dj foig we§ mj;S hhs
lsj yel'  fmdf<dj o" mod¾:j,ska ieÈ jia;=jls'  fmdÿfõ ie,l+ úg ´kEu ialkaOhla
wfkl=;a ialkaO u; wdl¾IK n,hla fhdohs ̂  rEmh 3'1'1&'  fï wdldrhg mod¾: ke;fyd;a
ialkaO w;r mj;akd wdl¾IK n,h .=re;ajdl¾IK n,h f,i y`ÿkajuq'  mDÓúh yd
mDÓúh wjg mj;akd ialkaO w;r .=re;ajdl¾IK n,h mDÓú .=re;ajdl¾IK n,h fyj;a
nr hkqfjka jHjydr flf¾' ^ rEmh 3'1'2&

nr uekSfï tallhnr uekSfï tallhnr uekSfï tallhnr uekSfï tallhnr uekSfï tallh
lsishï ialkaOhla u; mDÓúfha .=re;ajdl¾IK n,h ke;fyd;a nr uekSu i`oyd

ÿkq ;rdÈ jeks WmlrK Ndú; lrhs'  nr uekSfï tallh n,h uekSfï tallh u fjhs'  ta
wkqj nr uekSfï wka;¾ cd;sl tallh jkqfha ksõgka (N) h'  ialkaOh lsf,da.%Eï 1 la jQ
jia;=jla lsishï n,hla hgf;a p,kh jkakg ie,eiajQ úg th ;;amrhg ;;amrhg ñg¾
1 l ;ajrKhlska p,kh fjhs kï jia;=j u; fh¥ n,h ksõgka 1 la fjhs'
ta wkqj"

nr ^W&=ialkaOh^m&x .=re; ajc
;ajrKh^g&
       W = mg

f,i oelaúh yel'

.=re;aj flakaøh.=re;aj flakaøh.=re;aj flakaøh.=re;aj flakaøh.=re;aj flakaøh
fndfyda jia;= ;=< mod¾:h úisÍ mj;S'
fufia  ialkaOh b;d l=vd jQ mod¾:
fldgia iuQyhlska ieÈ jia;=jla u;
ls%hdlrk .=re;ajdl¾IK n,h i,luq'

Α ialkaOh Β ialkaOh

.=re;ajdl¾IK
n,h

jia;=j

.=re;ajdl¾IK
n,h

mDÓúh

rEmh 3'1'1

rEmh 3'1'2

rEmh
3'1'3
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l=vd ialkaO iuQyh m
1
, m

2
, m

3
  ''''''''''' wd§ jYfhka fõ hhs o" iuia; ialkaOh m

 
=  m

1
+ m

2
+

m
3
 +''''''''''' hhs o is;uq ̂ rEmh 3'1'3 & '  ta tla tla ialkaOh u; .=re;ajdl¾IK n,h m

1
g, m

2
g,

m
3
g ..... jYfhka ls%hdlrhs'  fujka ish¨ .=re;ajdl¾IK n,j, tl;=j jia;=fõ uq¿ nrg

^mg& iudk fjhs'
            tkï"     mg= m

1
g + m

2
g + m

3
g + .....

tla tla l=vd ialkaOh u; ls%hdlrkakd jQ nfrys ls%hd f¾Ldj tu ialkaO ;=<ska .uka
.kakd fia u jia;=fõ iuia; nfrys ls%hd f¾Ldj lsishï msysgqjla ;=<ska .uka lrhs'  fuu
msysgqu .=re;aj flakaøh ^G& f,i y`ÿkajuq'

;, jia;=jl .=re;aj flakaøfha msysgqu fidhd n,uq'
jia;=j lsishï ,laIhlska t,a,d we;s úg jia;=j u; ls%hdlrk .=re;ajdl¾IK

n,h t,a,d we;s ,laIHfha m%;sls%hdfjka ;=,kh lr .kS'  ta wkqj jia;=fõ nr yd m%;sls%hdj
tlsfklg m%;súreoaOj mj;sk neúka jia;=fõ .=re;aj flakaøh jia;=j t,a,d we;s ,laIHh
yryd we;s isria f¾Ldj u; msysghs'

jia;=j t,a,d we;s msysgqu fjkia lr kej; t,a,d nfrys ls%hd f¾Ldj kej; f.dv
ke.=úg tu wjia:d foflys ls%hd f¾Ld fol tlsfkl fþokh jk msysgqu .=re;aj flakaøh
G f,i f;dard .; yel' ^rEmh 3'1'4&

;%sudK jia;=j, .=re;aj flakaøh jia;=j we;=<; msysgk neúka tajdfha .=re;aj
flakaøh myiqfjka wkdjrKh lr .; fkdyels fõ'  tfuka u lfnd¨ iys; jia;=j,
.=re;aj flakaøh wjldYfha mej;Sug fndfyda bv we;'  Wod( - fmd,algqj

>¾IK n,h>¾IK n,h>¾IK n,h>¾IK n,h>¾IK n,h

jia;=jla u; ls%hdlrk n, w;ßka >¾IK n,h hkq iqúfYaIS n,hls'  th f.dv
kef`.kafka tksfkl iam¾Y j mj;akd jia;= foll iam¾Y uqyqK;a w;r i¾mkh ùula
isÿjk úg fyda tfia ùug W;aidy ork úg h'
WodyrKhla f,i" fïi ,E,a, u; w;a, ;nd w;a, fïih u; i¾mkh lrùug ork
W;aidyhla i,luq' ^ rEmh 3'1'5&'  w;a, fïih u; i¾mk h lrúu i`oyd lsishï n,hla
fhÈh hq;= fõ'  w;a, fïih u; i¾mkh ùug tfrys j fïi ,E,af,ka f.dvkef`.k
>¾IK n,h fya;=fjka tu ld¾hh i`oyd n,hla fhÈh hq;= úh'  i¾mkh fkd jk úg
tu n, tlsfklg iudk yd m%;súreoaO j fïi ,E,a, Tiafia ls%hdlrhs'

rEmh 3'1'5

rEmh 3'1'4

G

nrnr

m%;sls%hdjm%;sls%hdj

1234
1234
1234

123456
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>¾IK n,h flfrys iam¾Y uqyqK;aj, iajNdjh n,mdhs'  mDIaG r`M ùu >¾IKh
by< hdug m%Odk fya;=jls'  tfia u tla mDIaGhla wfkla mDIaGh u; we;s lrk f;rmqu
o >¾IKh flfrys n,mdhs'  mDIaGh w;r mj;akd f;rmqu jeä kï >¾IKh o jeä fõ'
^ rEmh 3'1'6&' ^Wod (- md meÈ" h;=re meÈ jeks r:j, fõ.h wvq lr .ekSfï § frdaOl m¿
N%uKh jk frdaoh yd ine¢ fldgila u; ;Èka f;rmkq ,nhs'&

>¾IKfha úúO wjia:d>¾IKfha úúO wjia:d>¾IKfha úúO wjia:d>¾IKfha úúO wjia:d>¾IKfha úúO wjia:d

>¾IKh hgf;a jia;=jla ksi, j mj;sk úg § th iaÓ;sl >¾IKh f,i o" p,s;
ùug wdikak;u wjia:dj iSudldÍ >¾IK wjia:dj f,i o" >¾IKh hgf;a p,s; ùfï
§ th .;sl >¾IKh f,i o ye`Èkafõ'

p,s; ùu i`oyd fhdok n,h g tfrysj >¾IK n,h fjkia ùu my; m%ia;drhg
wkqj isÿ fõ'

iSudldÍ yd .;sl >¾IK wjia:d ie,l+ úg >¾IK n,h yd mDIaGhg wNs,ïn
m%;sls%hdj w;r my; iïnkaOh oelsh yels fõ'

>¾IK n,h (F)  α  mDIaG w;r m%;sls%hdj (R)

F = R

  hkq iudkqmd;sl ksh;h fõ' th mDIaG iajNdjh ^r`M$ iqug nj& u; r`od mj;sk

idOlhla f,i y`ÿkajk w;r' th >¾IK ix.=Klh f,i kï flf¾'
>¾IKh mej;Su jdisodhl jk wjia:d fuka u >¾IKh fkd mej;Su jdisodhl jk
wjia:d o tÈfkod olakg we;s ks¾udK ;=< oelsh yels fõ'

WodyrK (
* ud¾.h yd jdyk ghr w;r >¾IKh mej;Su jdisodhl fõ'  tfia fkd jqjfyd;a

,siaid hdug bv wel'
* c,k< ;=< >¾IKh fkdue;s ùu jdisodhl fõ'  tfia fkd jqjfyd;a c,h .,d

hdfï YS>%;dj wvq fõ'
* weurs lvodishl >¾IKh jeä ùu jdisodhl fõ'  tfia fkd jqjfyd;a f,day

f.ù hdu fyd`Èka isÿ fkdfõ'
* fodr irfkarej, iïnkaOl w;r >¾IKh fkd mej;Su jdisodhl fõ'  >¾IKh

mej;=k fyd;a y`v bm§u" f.ù hdu fuka u irfkare È. yeÍu-yels,Su i`oyd
wkjYH Yla;shla fhoùug isÿúh yel'

>¾IK n,h

iaÓ
;sl

 >
¾I

K
h

iSudldÍ >¾IKh

.;sl >¾IKh

jia;=j u; fhdok n,h

f;rmqu

m%;sl%shdj

rEmh 3'1'6
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>¾IKh wjYH mßÈ yeisrùfï l%u>¾IKh wjYH mßÈ yeisrùfï l%u>¾IKh wjYH mßÈ yeisrùfï l%u>¾IKh wjYH mßÈ yeisrùfï l%u>¾IKh wjYH mßÈ yeisrùfï l%u
wjYH;dj wkqj >¾IKh yeisrùu ;=<ska ;dlaIKsl l%ufõoh jvd;a ld¾hlaIu j

l< yels fõ'  >¾IKh wju lsÍu i`oyd ,sysis f;,a fh§u" .S%ia fh§u" ñksrka wdf,amh"
mDIaG iqug lsÍu jeks mshjr .kq ,efí'  >¾IKh jeä lsÍu i`oyd msgq;, r`M lsÍu mDIaG
w;r f;rmqu jeä lsÍu jeks mshjr .; yels h'  fuys § iam¾Y jk mDIaGj, oeä nj wvq
ùu o >¾IKh jeä ùug fya;= ù we;'
iam¾Y jk mDIaG j¾.M,h jeä lsÍu fyda wvq lsßu u.ska >¾IK n,h i`oydiam¾Y jk mDIaG j¾.M,h jeä lsÍu fyda wvq lsßu u.ska >¾IK n,h i`oydiam¾Y jk mDIaG j¾.M,h jeä lsÍu fyda wvq lsßu u.ska >¾IK n,h i`oydiam¾Y jk mDIaG j¾.M,h jeä lsÍu fyda wvq lsßu u.ska >¾IK n,h i`oydiam¾Y jk mDIaG j¾.M,h jeä lsÍu fyda wvq lsßu u.ska >¾IK n,h i`oyd
n,mEula we;s l< fkdyels fjhs'n,mEula we;s l< fkdyels fjhs'n,mEula we;s l< fkdyels fjhs'n,mEula we;s l< fkdyels fjhs'n,mEula we;s l< fkdyels fjhs'

úúO n, hgf;a jia;=jl iu;=,s;;djúúO n, hgf;a jia;=jl iu;=,s;;djúúO n, hgf;a jia;=jl iu;=,s;;djúúO n, hgf;a jia;=jl iu;=,s;;djúúO n, hgf;a jia;=jl iu;=,s;;dj
Tn jgd we;s jia;+ foi neÆ úg we;eï jia;= p,kh jk nj;a we;eï jia;= ksi,

j mj;akd nj;a fmkS hhs' jia;=jla ksi, j mej;Su" tys iu;=,s; wjia:dj f,i jHjydr
flfrhs'   jia;+ ksi, j mj;skafka flfia o@ fuu m%Yakh g ms<s;=re fiúu i`oyd my;
wjia:d ms<sn`o j u`ola úuid n,uq'

jia;= u; úúO n, ls%hdlrhs'  tajd w;ßka nr m%Odk ;ekla .kS' tfia jkafka
mDÓúh u; mj;akd ish¨ jia;= mDÓú .=re;ajdl¾IKh hgf;a mej;Suhs'
fïi ,E,a,la u; ksi, j mj;akd jia;=jla i,luq' th u; n, folla  ls%hdlrhs'  tajd

1 nr
2' m%;sls%hdj   f,i oelaúh yel

nr ke;fyd;a .=re;aj n,h W f,i y`ÿkajuq'  jia;=j fïih u; we;s úg fïih
u`.ska th ord isákafka jia;=fõ nrg tfrys j fïi ,E,a, u`.ska jia;=j u; fhdok
m%;sl%shj ̂ R& fya;=fjks'  fuu jia;=j u; fhfok n, ixLHdj ie,l+ úg fuh n, foll
iu;=,s;;dj fmkajk wjia:djlehs lsjyel' ^ rEmh 3'1'7 &'  ;j o" fuhska fmkS hkafka
jia;=jla n, folla hgf;a iu;=,s; j mej;Sug tu n, fol tlsfklg iudkj o"
m%;súreoaO ÈYdjkg tal f¾Çh j o mej;sh hq;= njhs'
      tkï
              nr ^W&   = m%;sls%hdj ^R&

jia;=fõ tla fl<jrla fïi odrfha /`§
mj;sk f,i jia;=j fïifhka bj;g mek
we;s wjia:djla i,luq ̂ rEmh 3'1'8 &'   jia;=j
w;yeßhfyd;a th u; ls%hdlrk n,hhka
jkafka fïifhka fhfok m%;sls%hdj;a nr;a
muKs'
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12345678901234567890123456789
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fïi ,E,a,

jia;=j

m%;sls%hdj ̂ R&

nr ^W&

rEmh 3'1'8
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tu n, fol tlsfklg wE;ska  ls%hd;aul jk neúka yd m%;súreoaO neúka rEmfha oelafjk
ÈYdjg jia;=j fm/f<kq oelsh yels fõ'

      kQ,lska t,a,d we;s iu;=,s; j mj;akd jia;=jla i,luq' ^ rEmh 3'1'9& '  tys tla
n,hla nr jk w;r wfkla n,h kQf,a wd;;sh fjhs'
      lKqjla u; iu;=,s; j mj;akd jia;=jla i,luq' ̂  rEmh 3'1'10 &'  tys tla n,hla nr
jk w;r wfkla n,h lKqj u`.ska we;s lrk f;rmqu fjhs'

n, ;=kla hgf;a jia;=jl iu;=,s;;djn, ;=kla hgf;a jia;=jl iu;=,s;;djn, ;=kla hgf;a jia;=jl iu;=,s;;djn, ;=kla hgf;a jia;=jl iu;=,s;;djn, ;=kla hgf;a jia;=jl iu;=,s;;dj
ì;a;sfha /|jQ weKhla u;ska hejQ ;ka;=jla u.ska t,a,d we;s rEm rduqjla mj;akd

whqre yd legfmda,hla  we§u my; rEmj,ska ̂  rEmh 3'1'11 & oelafõ' tjdfha n, l%shdlrk
whqre fmkajd we;'

fï wdldrhg n, ;=kla iu;=,s; j mj;sk úg tu n, ;=k tl u ;,hl mj;skfï wdldrhg n, ;=kla iu;=,s; j mj;sk úg tu n, ;=k tl u ;,hl mj;skfï wdldrhg n, ;=kla iu;=,s; j mj;sk úg tu n, ;=k tl u ;,hl mj;skfï wdldrhg n, ;=kla iu;=,s; j mj;sk úg tu n, ;=k tl u ;,hl mj;skfï wdldrhg n, ;=kla iu;=,s; j mj;sk úg tu n, ;=k tl u ;,hl mj;sk
w;r tu n, tl u ,laIHhl § yuqfõ ^rEmh 3'1'12 &w;r tu n, tl u ,laIHhl § yuqfõ ^rEmh 3'1'12 &w;r tu n, tl u ,laIHhl § yuqfõ ^rEmh 3'1'12 &w;r tu n, tl u ,laIHhl § yuqfõ ^rEmh 3'1'12 &w;r tu n, tl u ,laIHhl § yuqfõ ^rEmh 3'1'12 &

n, iuQyhla hgf;a iu;=,s;;djn, iuQyhla hgf;a iu;=,s;;djn, iuQyhla hgf;a iu;=,s;;djn, iuQyhla hgf;a iu;=,s;;djn, iuQyhla hgf;a iu;=,s;;dj
ul=¿ oe,la i,luq' ^ rEmh 3'1'13 &' ul=¿ oe,la hkq tlsfklg ne£ we;s ;ka;=

iuQyhlska ieÈ moaO;shls' tfia u .=jka úÿ,sh úldYkh i|yd fhdod .kakd weyeis
l=¨kla f,day o`vq iuQyhla yd ;ka;= fhdodf.k iu;=,s; j ;ndf.k we;'

123456789012
123456789012

nr ̂ W&

jia;=j

wd;;sh

jia;=j

lKqj

f;rmqu

nr ̂ W&

nr ̂ W&

wd;;s

weKh

rEmh 3'1'9 rEmh 3'1'10

wd;;sh

wd;;sh miq mig weoSu

rEmh 3'1'11
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n, ixLHdj l=ula jqj o jia;=jla fyda moaaO;shla iu;=,s; j mej;Sug tu moaO;sh
f¾Çh j  fuka u N%uK iu;=,s;;djfha mej;sh hq;= fõ'

f¾Çh j iu;=,s; ùug jia;=j u; l%shd lrk iM, n,h ̂ iïm%hqla; n,h & f;dard
.kakd ´kEu ÈYdjlg Y=kH úh hq;= h'

tfia u lsisÿ ,laIHhla jgd N%uKh fkd úh hq;= h'

>Q¾Kh>Q¾Kh>Q¾Kh>Q¾Kh>Q¾Kh
>Q¾Kh hkq hï n,hla fya;=fjka f;dard .kakd ,laIHhla jgd jia;=jla N%uKh

ùug we;s yelshdj m%ldY jk rdYshls'
lsishï ,laIHhl isg n,hlg we;s ,ïnl ÿf¾;a tu n,fha;a .=Ks;h tlS n,h

u.ska tu ,laIHh jgd we;s lrk >Q¾Kh hhs lshkq ,efí'

O kï ,laIHhlg Tífnka F kï n,hla l%shd lrkafka hhs o
O isg tu n,hg mj;akd ,ïn ÿr X hhs o is;uq ' ^rEmh 3'1'14&'
 túg O kï ,laIh jgd F u`.ska we;s lrk >Q¾Kh   F n,fha;a O isg n,hg we;s ,ïn
ÿr jk X  ys;a .=Ks;hg  iudk fõ'

                     O kï ,laIHh jgd >Q¾Kh G  = F x X

n, lsysmhla hgf;a jia;=jla iu;=,s; j mj;akd úg" f;dard .kakd TkEu ,laIHhla jgd
tu n, u`.ska we;s lrk iM, >Q¾Kh Y=kH úh hq;= fõ'

n, hq.auhl >Q¾Khn, hq.auhl >Q¾Khn, hq.auhl >Q¾Khn, hq.auhl >Q¾Khn, hq.auhl >Q¾Kh
tlsfklg iudkjQ;a iudka;r yd m%;súreoaOjQ;a n, hq.,hla n, hq.auhla f,i

y÷kajhs' c, lrdufha lrdu ysi lrleùu n, hq.auhla fhfok wjia:djlg WodyrKhla
fjhs'

f;dard.;a ´kEu ,laIHhla jgd tu n, hq.auh u`.ska we;s lrk >Q¾Kh i,luq'
^ rEmh 3'1'15&'
tla n,hl úYd,;ajh F o n, hq., w;r mr;rh d o jk úg n, hq.aufha >Q¾Kh G = Fd

fjhs' fuh jHdj¾;h f,i y÷kajuq'

jia;=jl iu;=,s; wjia:djia;=jl iu;=,s; wjia:djia;=jl iu;=,s; wjia:djia;=jl iu;=,s; wjia:djia;=jl iu;=,s; wjia:d
 .=re;ajdl¾IK n,h yd Bg tfrys m%;sl%shdj hgf;a iu;=,s; j mj;sk jia;= ms<sn| j
úuid neÆ úg tajdfha iu;=,s;;dj my; wdldrj,g fjka l< yel'

1& ia:dhs 2& WodiSk 3& wia:dhs

n,h (F)

O

X

O X

d

F

F

rEmh 3'1'14

rEmh 3'1'15
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ia:dhs iu;=,s;;djia:dhs iu;=,s;;djia:dhs iu;=,s;;djia:dhs iu;=,s;;djia:dhs iu;=,s;;dj
ndysr n,hla fhdod jia;=j hka;ñka fm/<Sug W;aidylr" tu n,h bj;a l< úg

jia;=j kej; uq,a msysàug meñfKkafka kï" tu jia;=j ia:dhs iu;=,s;;dfõ we;ehs
lshuq'

WodiSk iu;=,s;;djWodiSk iu;=,s;;djWodiSk iu;=,s;;djWodiSk iu;=,s;;djWodiSk iu;=,s;;dj
ndysr n,hla fhdod jia;=j hka;ñka fm/<Sug W;aidylr tu n,h bj;a l< úg

jia;=j kej; uq,a msysàug fkd meñK fjkia jQ msysàfï u iu;=,s; j mj;S kï" tu
jia;=j WodiSk iu;=,s;;dfõ we;ehs lshuq'

wia:dhs iu;=,s;;djwia:dhs iu;=,s;;djwia:dhs iu;=,s;;djwia:dhs iu;=,s;;djwia:dhs iu;=,s;;dj
ndysr n,hla fhdod jia;=j hka;ñka fm/<Sug W;aidy lsrSfuka wk;=rej tu

n,h bj;a l< o jia;=j ;joqrg;a fm/f<a kï tu jia;=j wia:dhs iu;=,s;;dfõ we;ehs
lshuq'

úúO yeve;s mDIaG u; f.da,dldr jia;=jlaa ;eìh yels iu;=,s; wdldr ̂  rEmh 3'1'16 & my;
rEmj,ska oelafõ'

by; m<uq rEmfha oelafjk wdldrhg fnda,h há w;g ;enQ lfndf,a m;=, u;
;nd we;ehs is;uq'  fnda,h hka;ñka ;,a¨ l< úg lfnd, u;ska by<g fm/<S fjk;a
msysgqulg wmyiqfjka .uka lrkq we;'  fnda,h w;ay< úg kej; uq,a msysgqug t<efò'
fujka iu;=,s;;d ;;a;aj ia:dhS iu;=,s;;dj f,i y`ÿkajuq'  fufia ia:dhS iu;=,s;;djfha
mj;sk jia;+ u; fhdok l=vd ;,a¨jla fya;=fjka tys .=re;aj flakaøh by< uÜgulg
.uka lrhs'  wiu;=,s; lsrSug fhoQ n,h bj;a l< úg jia;=j ;u .=re;aj flakaøh uq,ska
;snQ my< u uÜgug t<efUk f;la wdmiq fm/f<a'

by; fo jk rEmfha oelafjk wdldrhg fnda,h iu;, mDIaGhla u; ;nd we;ehs
is;uq'  fnda,h hka;ñka ;,a¨ l< úg ;, mDIaGh u; fjk;a msysgqulg .uka lr ia:dhS
jkq we;'  fufia wiu;=,s;;djhg m;a l< fkd yels wdldrfha iu;=,s;;d ;;a;ajh
WodiSk iu;=,s;;dj f,i y`ÿkajuq'  fufia WodiSk iu;=,s;;djfha mj;sk jia;+ u;
fhdok l=vd ;,a¨jla fya;=fjka tys .=re;aj flakaøh fjk;a uÜgulg .uka fkd lrk
neúka iu;=,s;;djh ì`o fkdjefÜ'

by; f; jk rEmfha oelafjk wdldrhg  lfndf,a ysi u; fnda,h ;nd we;ehs
is;uq'  fnda,h hka;ñka ;,a¨ l< úg lfnd, u;ska my<g fm/<S fjk;a msysgqulg
myiqfjka .uka lrkq we;'  fufia myiqfjka wiu;=,s;;djg m;a l< yels wdldrfha
iu;=,s;;d ;;a;ajh wia:dhS iu;=,s;;dj f,i  y`ÿkajuq'  fufia wia:dhS iu;=,s;;djfha
mj;sk jia;+ u; fhdok l=vd ;,a¨jla fya;=fjka tys .=re;aj flakaøh my< uÜgulg
.uka lrk neúka myiqfjka iu;=,s;;dj ì`o jefÜ'
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1 2 3
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fuhska fmkS hkafka iu;=,s;;dj flfrys jia;=fõ .=re;aj flakaøfha msysgqu
n,mdk njhs'

fndfyda WmlrK ;ekSfï § tajdfha iu;=,s;;dj j¾Okh lsÍu i`oyd úúO Wml%u
fhdod we;'
fïih u;" ìu u; ;nk jia;= ksmoùfï § myiqfjka fm/<Su j<lajkq msKsi tajdfha
m;=f,a l%shdldÍ j¾.M,h jeä lr we;s nj meyeÈ<s j fmkS hhs'  tjeks jia;= lsysmhla
fuys oela fõ' ^rEmh 3'1'17 & '

we;eï jia;=j, my< uÜgfï ialkaOh jeä lsßu u`.ska .=re;aj flakaøh m;=,
wdikakhg f.k tkq ,nhs' jia;=fõ Wi wvq lsÍu u`.ska o .=re;aj flakaøh m;=, wdikakhg
f.k wd yels fõ'

fïih
mqgqj

rEmh 3''17
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jia;=jl yevh$úYd,;ajh fjkia lsßu i`oyd n,h fh§ujia;=jl yevh$úYd,;ajh fjkia lsßu i`oyd n,h fh§ujia;=jl yevh$úYd,;ajh fjkia lsßu i`oyd n,h fh§ujia;=jl yevh$úYd,;ajh fjkia lsßu i`oyd n,h fh§ujia;=jl yevh$úYd,;ajh fjkia lsßu i`oyd n,h fh§u

Tn úúO jia;= oel we;'  tajd u; fhdok úúO n, fya;=fjka we;eï úg tys

úYd,;ajh fjkia fõ' ke;skï tys yevh fjkia fõ'

WodyrKhla f,i iq<x msrjQ fnda,hla i,luq'  tu fnda,hg jeä iq<x m%udKhla

we;=¿ lr th ;=< mSvkh jeä lsÍfuka tys mßudj jeä l< yels fõ' ^ rEmh 3'1'18 &'

lïìhla fomiska wÈkq ,enQ úg tys È. jeä fõ' ^ rEmh 3'1'19 &

nd,alhla u; l=remdj Tiafia fhfok n,fhka nd,alh keùug Ndckh fjhs' ^ rEmh

3'1'20 &

fïih u; rn¾ l=Üáhla ;nd tys by< mDIaGh u;" mDIaGh Tiafia n,hla fh¥ úg tys

yevh fjkia fõ' ^ rEmh 3'1'21 &

tlsfklg fjkia wdldr wkqj jia;= u; n,h fhdok úg tajdfha yevh fjkia ùfï

wdldrh o úúO jk nj by; WodyrK wkqj fmkS hhs'

weoSu

→ →→
weoSu

P
1

P
2

mSvkh mSvkh
→

rEmh 3'1'18

rEmh 3'1'19

rEmh 3'1'20

12345678901234567890123456
12345678901234567890123456
12345678901234567890123456

rn¾
l=Üáh

n,h

1234567890123456789012345
1234567890123456789012345
1234567890123456789012345

rn¾ l=Üáh

rEmh 3'1'21

l=remdj Tiafia n,h

fh§u

uq,a È.
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;ka;= $o`vqj, wlaIh Tiafia n,h fh§u;ka;= $o`vqj, wlaIh Tiafia n,h fh§u;ka;= $o`vqj, wlaIh Tiafia n,h fh§u;ka;= $o`vqj, wlaIh Tiafia n,h fh§u;ka;= $o`vqj, wlaIh Tiafia n,h fh§u

úYd, Ndrhka tieùu i`oyd ;ka;=" flan,a fhdod .kq ,enQ úg tajdfha Èf.ys

lsishï jeä ùula olakg ,efnhs'  fuu Èf.ys jeäùu flfrys úúO idOl n,mdhs'

;ka;=fõ yrialv j¾.M,h" øjH .=K hk lreKq ta i`oyd n,mdk idOl fjhs'

o`vq u; tys wlaIhg ,ïnl j n,h fh§uo`vq u; tys wlaIhg ,ïnl j n,h fh§uo`vq u; tys wlaIhg ,ïnl j n,h fh§uo`vq u; tys wlaIhg ,ïnl j n,h fh§uo`vq u; tys wlaIhg ,ïnl j n,h fh§u

tla milska fyda fomiska r`ojd we;s o~q u; oKavg ,ïnl j n, fhfok wjia:djkg

WodyrK f,i lekaá ,Sjrh fuka u jdyk ÿkq fld<" nd,al" jdyk rduqj jeks wjhj

ie,lsh yel'  fuu o~q wlaIhg ,ïnl j fhfok n,h ksid kefõ'  tlS n,h fya;=fjka

oKafâ keùfï oDYH fjkia ùu" oKafâ yria lv j¾.M,h" oKafâ È." øjH .=K u; r`od

mj;S'

oKavl wlaIh jgd n,h fhÈuoKavl wlaIh jgd n,h fhÈuoKavl wlaIh jgd n,h fhÈuoKavl wlaIh jgd n,h fhÈuoKavl wlaIh jgd n,h fhÈu

f,day oKavl tla fl<jrlg idfmalaI j wfkla fl<jr" tys wlaIh jgd isÿ

lrkq ,nk jHdj¾;hlska wUrkq ,nk úg tys yrialv úrEmKhlg Ndckh fõ'  fndfyda

úg fuu isÿùu N%uKh jk wlaI o`vq jeks ̂ wjr fm;s l`o" welai," iqlaldkï oKav& Wmdx.

;=< oelsh yels fõ'  fuys § isÿ jk oDYH úrEmKfha úYd,;ajh" oKafâ È." oKafâ wrh"

øjH .=K hk idOl u; r`od mj;S'

f.da,dldr jia;=jla u; mDIaGhg ,ïnl j n,h fh§u ^wrSh f,i&f.da,dldr jia;=jla u; mDIaGhg ,ïnl j n,h fh§u ^wrSh f,i&f.da,dldr jia;=jla u; mDIaGhg ,ïnl j n,h fh§u ^wrSh f,i&f.da,dldr jia;=jla u; mDIaGhg ,ïnl j n,h fh§u ^wrSh f,i&f.da,dldr jia;=jla u; mDIaGhg ,ïnl j n,h fh§u ^wrSh f,i&

f.da,dldr jia;=jla f,i oelsh yels" jdhq nqnq¿ u; ndysßka fhdok mSvkh jeä l<

úg tys mßudj l=vd fjhs'  frdaOl moaO;sh ;=< jdhq nqnq¿ isr j we;s úg" frdaOl mSvkh

jeä l< o frdaOl ksis f,i ls%hd;aul fkd jkafka nqnqf<a yels<Su fya;=fjks'

úls %hdjúls %hdjúls %hdjúls %hdjúls %hdj

lsishï f;dard.;a yevhl uq,a ñkqulg idfmalaI j n,h fh§fï § ñkqfï isÿ jQ

fjkia ùï úls%hdj f,i y`ÿkajuq'  fuys § yevh f,i È." mßudj" jeks oDYHj y`ÿkd .;

yels rdYs fhdod .kS'

ta wkqj wlaIh Tiafia fhdok n,hla fya;=fjka isÿjk úl%shdj ie,l+ úg

hkqfjka w¾: .kajhs'
uq,a È.^ uq,a È.^ uq,a È.^ uq,a È.^ uq,a È.^ l &&&&&

 úls%hdjúls%hdjúls%hdjúls%hdjúls%hdj  =
  Èf.ys fjkia ùu^Èf.ys fjkia ùu^Èf.ys fjkia ùu^Èf.ys fjkia ùu^Èf.ys fjkia ùu^ e & & & & &

→

l

e

← →

←

n,h fhoSug fmr n,h fhoSfuka miq
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wd;;shla fya;=fjka Èf.ys jeä ùula isÿ jk úg § oelsh yels úls%hdj wd;kH úls%hdj

f,i y`ÿkajuq'

iïmSvkhla fya;=fjka  Èf.ys wvq ùula isÿ jk úg § oelsh yels úls%hdj iïmSvk

úls%hdj f,i y`ÿkajuq'

rn¾ má" jdfka lïì jeks øjH we§ulg ,la lsÍfuka wd;kH úls%hdj i`oyd

w.hla ,nd .; yels jqj o" iïmSvkh lsÍug fkd yels jk neúka iïmSvk úls%hdj i`oyd

w.hla ,nd .; fkd yels fõ' tfia u isfuka;sj,ska ;ekQ o`vq iïmSvkh l< yels jqj o"

we§ulg Ndckh l< úg leã hdu isÿ jk neúka tajdfha wd;kH úls%hdj ms<sn`o j

ie,ls,a,la olajkq fkd,efí'

lsishï >kdldr jia;=jla u; n,h fhdod isÿ lrk úrEmKhl § n, hq.auh w;r

mr;rh h f,i o" yevfha fjkia ùu jYfhka mDIaGfha isÿ jk úia:dmkh x f,i o

i,lkq ,nk úg

    f,i w¾: oelaúh yel'

oKavla tys wlaIh jgd fhdok n,hlska weUÍulg Ndckh jk úg isÿjkafka o úrEmKhls'

wd;kH úls%hdj  =
l

 =
È. jeä ùu

uq,a È.

1234567890123456789012345678
1234567890123456789012345678
1234567890123456789012345678

←

→

x

h

n,h

n,h→

θ

              =
h

x
 =  tan θúrEmK úls%hdj

←→
l← → →

→←
e

l← →

iïmSvk úls%hdj  =
l

e
 =

Èf.a wvq ùu

e
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m%;Hdn,hm%;Hdn,hm%;Hdn,hm%;Hdn,hm%;Hdn,h

talSh j¾.M,hla u; lss%hdlrk n,h m%;Hdn,h f,i y`ÿkajuq'  fuh we;eï
wjia:dj, § mSvkhg iudk fjhs'

;ka;=jl fyda oKavl  Èf.ys jeä ùula i`oyd n,h fhdok úg fyda Èf.ys wvq
ùula i`oyd n,h fhdok úg tu n,h ;ka;=fõ fyda oKafâ yrialv u;  ls%hd lrhs'

ta wkqj wd;kH fyda iïmSvk m%;Hdn,h wd;kH fyda iïmSvk m%;Hdn,h wd;kH fyda iïmSvk m%;Hdn,h wd;kH fyda iïmSvk m%;Hdn,h wd;kH fyda iïmSvk m%;Hdn,h                    f,i oela úh yel'

úrEmKhl § n,h mDIaGh Tiafia ls%hd lrhs'  ta wkqj"

ks¾udKlrKh i|yd øjH f;dard .ekSfï § m%;Hia: iSudj ;=< yevh fjkia ùu
ms<sn`oj ukd jegySula ,eîug tys m%;Hdn,h yd úl%shdj w;r wkqmd;h ie,ls,a,g
.;hq;= fõ'
fuh m%;Hia:;d udmdxlh f,i y`ÿkajhs'

n,h fh§u ksid Èf.ys isÿ jk fjkia ùu i,lkq ,enQ úg ta i|yd jk m%;Hia:;d
udmdxlh" hxudmdxlh f,i kï lrhs'

              =
n,hn,hn,hn,hn,h

j¾.M,hj¾.M,hj¾.M,hj¾.M,hj¾.M,h

              =
ls%hdldÍ j¾.M,hls%hdldÍ j¾.M,hls%hdldÍ j¾.M,hls%hdldÍ j¾.M,hls%hdldÍ j¾.M,h

n,hn,hn,hn,hn,h

úls%hdjúls%hdjúls%hdjúls%hdjúls%hdj

 m%;Hdn,hm%;Hdn,hm%;Hdn,hm%;Hdn,hm%;Hdn,h
m%;Hia:;d udmdxlhm%;Hia:;d udmdxlhm%;Hia:;d udmdxlhm%;Hia:;d udmdxlhm%;Hia:;d udmdxlh    =

úrEmK m%;Hdn,húrEmK m%;Hdn,húrEmK m%;Hdn,húrEmK m%;Hdn,húrEmK m%;Hdn,h
 A

F
              =

wd;kH úls%hdjwd;kH úls%hdjwd;kH úls%hdjwd;kH úls%hdjwd;kH úls%hdj
wd;kH m%;Hdn,hwd;kH m%;Hdn,hwd;kH m%;Hdn,hwd;kH m%;Hdn,hwd;kH m%;Hdn,h

hxudmdxlhhxudmdxlhhxudmdxlhhxudmdxlhhxudmdxlh    =

 úrEmK m%;Hdn,húrEmK m%;Hdn,húrEmK m%;Hdn,húrEmK m%;Hdn,húrEmK m%;Hdn,h

 A
F

              =wd;kH fyda iïmSvk m%;Hdn,hwd;kH fyda iïmSvk m%;Hdn,hwd;kH fyda iïmSvk m%;Hdn,hwd;kH fyda iïmSvk m%;Hdn,hwd;kH fyda iïmSvk m%;Hdn,h
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3'2 p,s;

p,s; iajrEmp,s; iajrEmp,s; iajrEmp,s; iajrEmp,s; iajrEm

Tn oel we;s p,s; rgd isysm;a lrkak'

*  wyia l+rla o,ajd by< hjkq ,enQ úg fndfyda ÿrla hk f;la th ir, f¾Çh
   j by< k`.S'
*  lerï lS%vdfõ fhfok úg lerï b;a;d lerï ,E,a, u; ir, f¾Çh j .uka
   lrhs'

   fujeks p,s; iajrEm ir, f¾Çh p,s;hkg WodyrK f,i oelaúh yels h'

*  mdmeÈfha mev,h tys welai,h jgd lrlefjkq Tn oel we;'
*  .sks fnda, lrljkafkla .sks fnda,h ;ud jgd lrljkq Tn oel we;'

   fujeks p,s; jD;a;dldr p,s;hka i`oyd WodyrK fjhs'

* Trf,daiq nÜgd fomig meoafokq Tng olskakg ,eî we;'
* t,a,d we;s úÿ,s myka iq<`.g meoafokq Tn oel we;'

   fujeks p,s; foda,k i|yd WodyrK fjhs'

fï p,s; rgd ksÍlaIKh lrk úg ir, p,s; rgdjka 3 la y÷kd .; yels nj wmg
fmfka'

1' ir, f¾Çh p,s;h'
2' jD;a;dldr p,s;h'
3' foda,k p,s;h'

wm olsk fndfyda p,s; by; p,s; iajrEmhkaf.a lsishï m%udKhl iïñY%Khla
fyda fjkia ùula jYfhka ye`Èkaùu jrola fkdfõ'

f¾Çh p,s;hf¾Çh p,s;hf¾Çh p,s;hf¾Çh p,s;hf¾Çh p,s;h

ÿr yd úia:dmkhÿr yd úia:dmkhÿr yd úia:dmkhÿr yd úia:dmkhÿr yd úia:dmkh

3'2'1 rEm igyfka oelafjk jej jgd jeà we;s mdf¾ A isg B g hk ud¾.h
B;,j,ska oelafõ'  lsishï mqoa.,hl= A isg B g B;, mj;skakd jQ fm; Tiafia .sfha kï
Tyq .sh ÿr fmf;ys È. f,i ye`Èkaúh yels h'

A

B

jej

rEmh 3'2'1
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A isg B g fláu ÿrla we;'  th A yd B hd lrk ir, f¾Ldjhs'  A isg B g we;s fláu

ÿrg"  A isg B g we;s úia:dmkh hhs lsj yel'  úia:dmkhg ÈYdjla we;' th AB ÈYdjhs'

ta wkqj lsishï msysgqï folla w;r fláu ÿr uq,a msysgqfï isg fo jk msysgqug we;s

úia:dmkhhs'

fõ.h yd m%fõ.hfõ.h yd m%fõ.hfõ.h yd m%fõ.hfõ.h yd m%fõ.hfõ.h yd m%fõ.h

p,s; jk iEu jia;=jla u ld,hg wkqrEm j msysgqu fjkia lr .kS'  tkï lsishï

ÿrla .uka lrhs'  tall ld,hla ;=< .uka l< ÿr fõ.h kñka y`ÿkajhs'

fndfyda p,s;hka ir, f¾Çhj u isÿ fkdfõ'  p,s; ld,h ;=< ksYaÑ; ÈYdjla

fkd mj;sk úg fõ.h" ÈYdjla fkd i,lk rdYshla fjhs'

ir, f¾Çhj isÿ jk p,s;hl ÿr hkak úia:dmkh jYfhka y`ÿkajk neúka o"

ksYaÑ; osYdjla mj;sk neúka o" p,s;hg ysñ fõ.h" m%fõ.h jYfhka y`ÿkajhs' ta wkqj

m%fõ.hg ÈYdjla mj;S"

tall ld,hla ;=< isÿ jQ úia:dmkh m%fõ.h jYfhka ye`Èkaúh yels h'

;ajrKh;ajrKh;ajrKh;ajrKh;ajrKh

fudag¾ r:hla .uka wrUd lsishï ld,hla hk f;la tys fõ.h jeä lr .kakd nj

Tn oel we;'  fufia ld,hg wkqrEm j fõ.h jeä ùu ;ajrKh f,i y`ÿkajkq ,nhs'

tfia u fudag¾ r:hla keje;aùug lsishï ld,hl g fmr isg fõ.h wvq lr

.kakd nj Tn w;aú| we;'  fï whqßka ld,hlg wkqrEm j fõ.h wvq ùu ukaokh fyda

iDK ;ajrKh jYfhka y`ÿkajkq ,nhs'

;ajrKh ukskq ,nkafka tall ld,hl § fõ.fha fyda m%fõ.fha isÿ jk jeä ùu

jYfhks'

n,h ms<sn`o ksõgkaf.a oelaun,h ms<sn`o ksõgkaf.a oelaun,h ms<sn`o ksõgkaf.a oelaun,h ms<sn`o ksõgkaf.a oelaun,h ms<sn`o ksõgkaf.a oelau

n,h ms<sn| j jvd;a w¾:j;a ú.%yhla lrkq ,enq úoHd{hd i¾ whsiela ksjqgka h'

n,hla hkak tla jelshlska ú.%y lsÍug ;rï ir, jQ rdYshla fkd jqj o" wm olskafka

n,h hkak ir, jQ;a iEu úg u iEu ;ekl u oelsh yels jQ;a rdYshla f,i h'

m%fõ.fha tall ( ;;amrhg ógr" mehg lsf,daógr

;ajrKfha tall (  ógr ;;a-2

ld,h ^ t &

 ÿr ^ l &
              =fõ.h

              =;ajrKh

ld,h

 miq m%fõ.h  -  uq,a m%fõ.h

 úia:dmkh  ^ s &
              =m%fõ.h

ld,h ^ t &
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iuia; úYajh u úúO jQ n,hkaf.a ls%hdldß;ajfhka wiSñ; f,i msÍ mj;S'

* .il M,hla .fika .s,syS jefgkafka ìug h'

* Tn Wv mekafkd;a wdmiq jefgkafka o ìug h

tfia jkafka Tn fuka u .il jQ M,h o mDÓúh u.ska wdl¾IKh lrk fyhsks'

fï whqßka ialkaO w;r mj;sk wdl¾IKh .=re;ajdl¾IKh f,i y`ÿkajk nj Tn okS'

mDÓúh yd mDÓúh u; jQ jia;= w;r muKla fkdj iuia; úYajfha u ialkaO fï whqßka

tlsfkl w;r wdl¾IKhka mj;ajd .kS'

Tng lsishï jia;=jla ;,ä  l< yels fõ'  ke;fyd;a Tn foig weÈh yels fõ'  Tn

yd jia;=j w;r mj;akd tu n,h .=re;ajdl¾IK n,hla fyda úl¾IK n,hla fkdfõ'

th Tn úiska jia;=j u; we;s lrkakd jQ hdka;s%l n,hls'

ÿïßh fmÜá weof.k hkq ,nkafka ÿïßh wekaðfuka lrkq ,nk we§u fyda

;,a¨j u.sks'  fuu we§u fyda ;,a¨j o hdka;s%l n,hla fõ'

we;eï jia;= ;,a¨ lsÍug W;aidy l< o ;,a¨ fkdfõ'  ta ;,a¨jg tfrys j

ls%hd;aul jk m%;súreoaO n,hla fya;=fjks'  th o hdka;%sl n,hls'

pqïnl folla w;r isÿ jk wdl¾IKh fyda úl¾IKh Tn oel we;'  túg we;s jk

wdl¾IKfha fyda úl¾IKfha úYd,;ajh pqïnl n,hhs'

úh,s ma,diaála mEkla" f,dau froaol fyda úh,s ysifliaj, w;=,a,d fyda msßueo

l=vd lvodis lene,a,lg <xlr n,kak'  tu lvodis lene,a, mEk foig wefohs'  fuh

iaÓ;s úoHq;a wdl¾IK ls%hdjls'  fuu wdl¾IK n,fha úYd,;ajh iaÓ;s úoHq;a wdl¾IK

n,h kñka y`ÿkajhs'

fï whqßka Tn olsk úúO n, iajrEmhka wod< ialkaOhla u; ls%hd lrkafka tl

u iajrEmfhks'  we;eï wjia:dj, § tl u ialkaOhla u; n,hka lsysmhla fh§ mj;skq

oelsh yels fjhs'  lsysm fofkla tl;= ù jdyk ;,a¨ lrkq Tn oel we;" tu wjia:dfõ

§ jdykh ;,ä  lsÍug lsysm fofkla n,h fhdo;s'  tfuka u lU woskq ,nk úg fomsrsila

lUh fomig woskq oelsh yels fõ'  lsishï me;a;lska fhdok n,fha úYd,;ajh jeä jq úg

lUh ta foig wefohs'

fmdÿfõ ie,l= úg ´kEu jia;=jla u; ls%hd lrk n, lsysmhl m%;sM,h tla

n,hlska oelaúh yels fjhs'  fuh wix;=,s; n,h ke;fyd;a iïm%hqla; n,h hkqfjka

ye`Èkaúh yels fõ'  fï ksid ialkaOhla u; ls%hdlrK wix;=,s; n,h ms<sn`o j muKla

idlÉPd lsÍu iEfya'

i¾ whsiela ksjqgka n,h ú.%y lrkq ,enqfõ kshuhka ;=kla jYfhks'

1 ialkaOhla u; ndysr wix;=,s; n,hla ls%hd fkdlrhs kï ialkaOh iod ksi, fyda

ksh; m%fõ.fhka p,kh fjhs'

2' jia;=jla u; l%shd lrk ndysr wix;=,s; n,h" jia;=fjys .uH;dj fjkia ùfï

YS>%;djg wkqf,dau j iudkqmd;sl fõ'

3' iEu ls%hdjlg u iudkjQ;a m%;súreoaO jQ;a m%;sls%hdjla mj;S'
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jD;a;hl p,s;h

lsishï ,laIHhla flakaøh lr .ksñka th jgd jQ jD;a;dldr fm;la Tiafia

jia;=jl isÿ jk p,s;h jD;a;dldr p,s;h f,i y`ÿkajuq'

lrlefjk fußf.da rjqula jgd .ufka fhfok mqoa.,fhl=f.a p,s;h" .sksfnda,

lrljk úg .sks fnda,fha p,s;h" mDÒúh jgd pkaøhdf.a .uk jD;a;dldr p,s;hkg

jvd;a wdikak WodyrK fõ' jx.=jl .uka .kakd jdykhla ie,l+ úg th jx.=j Tiafia

.uka lrkqfha fndfyda ÿrg jD;a;dldr p,s;hlg wdikak jQ iajrEmhlsks'

jD;a;dldr p,s;fha fhfok jia;=jl p,s; fõ.h wdldr follska m%ldY lrkq ,efí'

1' fõ.h

2' fldaKsl m%fõ.h

fõ.h ^ ^ ^ ^ ^V&&&&&

jD;a;dldr p,s;fha  fhfok jia;=jla talSh ld,hl oS jD;a;dldr ud¾.h Tiafia .uka

.kakd ÿr fõ.h f,i y`ÿkajkq ,efí'

fldaKsl m%fõ.h ^ ^ ^ ^ ^ωωωωω&&&&&

jD;a;dldr ud¾.h Tiafia .uka lrkakd jQ jia;=jla talSh ld,hl oS iïmQ¾K lrkakd jQ

fldaKh ^fldaKsl úia:dmkh&" fldaKsl m%fõ.h f,i y`ÿkajuq'

my; oelafjkafka jia;=jl jD;a;dldr p,s; iajNdjhhs ^ rEmh 3'2'2 & '

t ld,hl oS fm; Tiafia .uka lr we;s ÿr  = S

tneúka       fõ.h = S / t

t ld,hl oS isÿ ù we;s fldaKsl úia:dmkh θ

         fldaKsl m%fõ.h ^ω& =

jia;=jla jD;a;dldr p,s;fha fhfok úg th ieu úg u p,s; jk ud¾.fhka

bj;g hdug W;aidy orhs'  ;ka;=jl tla fl<jrlg jia;=jla .eg.id wfkla fl<jßka

w,a,d lrleùfï oS ;ka;=j wd;;shlg ,la jk w;r  ta  w;r ;=r ;ka;=j lmd oeuQjfyd;a

jia;=j  th uq,ska .uka l< jD;a;dldr ud¾.fhka bj;g .uka lrhs' ta wkqj iEu úg u

jia;=j u; flakaøfhka bj;g n,hla mj;akd nj meyeÈ,s jk w;r tu n,h flakaødmidÍ

n,h f,i ye¢kaúh yels fõ'

t ld,hl oS msysgqu

uq,a msysgqu

 θ
t

rEmh 3'2'2

S
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fuu flakaødmidÍ n,h uev mj;ajd .ksñka jia;=j jD;a;dldr ud¾.fha f.k

hdug" ;ka;=fõ wd;;sh l%shdlrhs' flakaødmidÍ n,hg tfrys j f.dvkef.k fuu m%;sl%shdj

flakaødNsidÍ n,h f,i y`ÿkajuq ^rEmh 3'2'3 &'

flakaødmidÍ n,h" jD;a;dldr uf`.ys .uka .kakd fõ.h" fldaKsl m%fõ.h u; r`od mj;S'

jia;=jla jD;a;dldr ud¾.hla jgd fõ.fhka .ufka fhoSfï oS mj;a;d flakaødmidÍ

n,h jia;=j fifuka .uka lrk úg mj;akd flakaødmidÍ n,hg jvd fnfyúka jeä

fõ'

tkï jD;a;dldr ud¾.fhys wrh ksh; j ;nd .ksñka jia;=fõ fõ.h jeä lrk

úg fldaKsl m%fõ.h jeä jk nj;a" fldaKsl m%fõ.h jeä jk úg flakaødmidÍ n,h

jeä jk nj;a by; wdldrhg ;ka;=jl .eg.eiQ jia;=jla jD;a;dldr u`.l .uka lrùfï

mÍlaIKhlska fmkaúh yel'

tfia u jD;a;dldr ud¾.fha wrh u; o flakaødmidÍ n, r`od mj;S'

ksh; fõ.hlska .uka .kakd jia;=jl .uka uf`.a wrh jeä l< úg flakaødmidÍ

n,h wvq jk nj;a" ksh; fldaKsl m%fõ.hlska .uka .kakd jia;=jl .uka uf`.a wrh

jeä l< úg flakaødmidÍ n,h jeä jk nj;a oelsh yels fõ' tfia u jia;=jl ialkaOh

jeä ùu o flakaødmidÍ n,h jeä ùug fya;= fõ'

fï wkqj jia;=fõ mj;akd fõ.h m%ldY jk rdYsh ^fõ.h fyda fldaKsl m%fõ.h&

u;" jia;=fõ ialOh u; yd jD;a;dldr fmf;a wrh u; flakaødmdidÍ n,h r`od mj;sk nj

lsj yel' ialkaOh m o" jia;=fõ flakaødmidÍ n,h F o"  m%fõ.h V o" fldaKsl m%fõ.h

^ω& yd jD;a;dldr uf.a wrh r hhs o ie,l+ úg tajd w;r iïnkaO;dj my; wdldrh g

oelaúh yels fõ'

jx.= iys; ud¾. u; .ufka fhfok jdykhl iu;=,s;;dj

jdykhla jx.=jl .uka lsÍfï § tu jdykh u; l%shdlrk n, i,luq' ^rEmh 3'2'4&

1' jdykfha nr

2' ud¾.hg ,ïnl j fhfok m%;sl%shdj

3' flakaødmidÍ n,h

4' ud¾.fha >¾IK n,h

•
flakaødmidÍ n,h

flakaødNsidÍ n,h
rEmh 3'2'3

•
jia;=j

=F
mv2

r
F =   mrω2
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iu;, jD;a;dldr ud¾.hla Tiafia .uka .kakd jdykhla u; l%shdlrk n, fya;=fjka

f.dv kef`.k my; n, hq.,a u.ska n, hq.au we;s lrhs'

• flakaødmidÍ n,h yd >¾IK n,h

• nr yd m%;sl%shdj

fuu n, hq.auhka tlsfklg m%;súreoaO osYdjg l%shdlrhs o" tajd  úYd,;ajfhka tlsfklg

iudk fjhs o" jdykh u; iïm%hqla; >Q¾Kh Y=kH fjhs' fï ksid jdykh ud¾.h u;

iu;=,s; j .uka lrhs'

hï úfgl fuu n, hq.au w;r wiu;=,s;;djla we;s ùu jdykh fm/<Sug fya;=

fõ' ud¾.fha wdk;sh" >¾IK ix.=Klh jeks mrdñ;s .e<fmk whqßka ilia lsÍu u`.ska

jdykhl fõ.hg .e<fmk iu;=,s;;djla we;s lr .; yels  fõ'

jD;a;hl p,s;fha fjk;a m%fhdackj;a Ndú;hka

flakaødmidÍ c, fmdïmhflakaødmidÍ c, fmdïmhflakaødmidÍ c, fmdïmhflakaødmidÍ c, fmdïmhflakaødmidÍ c, fmdïmh

N%uKh jk bïms,rhla ;=< oS c,h YS>%fhka bj;g úisfõ' túg bïms,rh ueo

f.dvkef`.k wjmSvkh fya;=fjka c,h ,sf`oa isg bïms,rfha uOHh lrd we§ ths' fuu

l%shdj os.g u isÿ fjñka c,h fmdïm fõ'

flakaødmidÍ wjlafIam fjkalrKhflakaødmidÍ wjlafIam fjkalrKhflakaødmidÍ wjlafIam fjkalrKhflakaødmidÍ wjlafIam fjkalrKhflakaødmidÍ wjlafIam fjkalrKh

ødjK ;=< we;s wjlafIam fjka lsÍu i`oyd fuh fhdod .kS' ødjKh iys; n÷k

fõ.fhka lrlefjk úg" nr øjH wjlafIam f,i n`ÿk fl<jr u; ;oska ;ekam;a fõ'

flakaødmidÍ iaúphflakaødmidÍ iaúphflakaødmidÍ iaúphflakaødmidÍ iaúphflakaødmidÍ iaúph

N%uK fõ.h wkqj flakaøfhka bj;g ialkaO ;,a¨ ùfï l%uhla fhdod .ksñka

iaúphla l%shd;aul lsÍfï hdka;%Khla iys; j fuu WmlrK ;kd we;' úÿ,s fudagr ;=<

we;eï úg fuu iaúÉp fhdod f.k we;s nj oelsh yels fõ'

a

rEmh 3'2'4

flakaødmidÍ n,h

>¾IK n,h

nr

m%;sl%shdj
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Yla;sh $ld¾hh$cjh yd ld¾hlaIu;dj

Yla;sh yd ld¾hh

Yla;sh yd ld¾hh hkq tlsfklg b;du;a ióm iïnkaO;djla olajk rdYs folla

f,i y`ÿkd .; hq;= fõ'

Tng Yla;sh ;sfíoehs  lsisfjl= Tnf.ka úuiqj fyd;a Tnf.a ms<s;=r Tõ hkak

fkdfõo@

thska Tn woyia lf<a Tng ld¾hh lsÍfï yelshdjla mj;akd nj fkdfõ o@
Tn ld¾hh lrkq ,nk úg Tnf.ka Yla;sh jeh fõ'

tfia u jia;=j,g o ld¾h lsÍfï  yelshdjla mj;S' fuu yelshdj o Yla;sh f,i

y`ÿkajuq'

jia;= ;=< .eí j we;s Yla;s úúO m%fNaoj,g fjka l< yels h'

1' msysgqu wkqj ,eî we;s Yla;sh ^úNj Yla;sh&1' msysgqu wkqj ,eî we;s Yla;sh ^úNj Yla;sh&1' msysgqu wkqj ,eî we;s Yla;sh ^úNj Yla;sh&1' msysgqu wkqj ,eî we;s Yla;sh ^úNj Yla;sh&1' msysgqu wkqj ,eî we;s Yla;sh ^úNj Yla;sh&

by<ska jQ jia;=jla w;ay< úg th my<g jeàfï oS th ksi, lsÍug

Tn .kakd wdhdih jia;=j ;snQ Wi iu`. ii|kak' jeä Wilska jQ

jia;=j ksi, lsÍug jeä wdhdihla .; hq;= w;r wvq Wil jQ jia;=j

ksi, lsÍu g wvq wdhdihla .; hq;= fõ' tfia jkafka Wi jeä ùu wkqj

jia;= i;=j mj;akd Yla;sh jeä jk neúka h'

2' fõ.h wkqj ,eî we;s Yla;sh ^pd,l Yla;sh&2' fõ.h wkqj ,eî we;s Yla;sh ^pd,l Yla;sh&2' fõ.h wkqj ,eî we;s Yla;sh ^pd,l Yla;sh&2' fõ.h wkqj ,eî we;s Yla;sh ^pd,l Yla;sh&2' fõ.h wkqj ,eî we;s Yla;sh ^pd,l Yla;sh&

fõ.fhka .uka .kakd jia;=jla fjk;a jia;=jla yd .efgkafka

hehs is;kak' tys oS úh yels ydksh fõ.h wkqj ii|kak' fõ.h jeä

wjia:dfõ oS isÿjk ydksh jeä nj;a tfia jkafka th i;= pd,l Yla;sh

jeä neúka nj;a lsj yel'

3' yevh fjkia ùu fya;=fjka .eíjk Yla;sh ^úl%shd Yla;sh&3' yevh fjkia ùu fya;=fjka .eíjk Yla;sh ^úl%shd Yla;sh&3' yevh fjkia ùu fya;=fjka .eíjk Yla;sh ^úl%shd Yla;sh&3' yevh fjkia ùu fya;=fjka .eíjk Yla;sh ^úl%shd Yla;sh&3' yevh fjkia ùu fya;=fjka .eíjk Yla;sh ^úl%shd Yla;sh&

m%;Hdia: jia;= u; n,h fhoSfuka yevh fjkia l< úg th kej;

uq,a yevhg m;a ùfï oS ld¾hh l< yels fõ' tfia ld¾hh lsÍug ,eî

we;s yelshdj úl%shd Yla;sh f,i y`ÿkajuq' WodyrKhla f,i yl=,d we;s

ÿkakla i,lkak' ÿkak os. yeÍfï oS thg ld¾h l< yels fõ'

ld¾hh

lsishï ialkaOhla u; fhdokq ,nk n,hlska ̂ F&" th úia:dmkh ̂ S& lrkq ,enQ úg ̂ rEmh

3'2'5&" fh¥ n,fha;a" isÿ jQ úia:dmkfha;a .=Ks;h hdka;%sl ld¾hh f,i y`ÿkajhs'

n,h ksõgkaj,ska ̂ N& o" úia:dmkh ógrj,ska  ̂ m& o ukskq ,enQ úg ld¾hh hkak ksõgka

ógrj,ska ^Nm& m%ldY lrkq ,nhs' ld¾hh hkak Yla;s tallj,ska m%ldY l< yels fjhs'

ta wkqj             1 Nm =  1 J   f,i oelaúh yel'

S

n,h ialkaOhialkaOh
rEmh 3'2'5
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jia;=jl úNj Yla;sh

lsishï jia;=jla ìï uÜgfï isg h Wilg Tijkafka hhs o" jia;=fõ

ialkaOh m hhs o is;uq' jia;=j tiùu i`oyd fhosh hq;= n,h" nrg

tfrysj fhosh hq;= fjhs' ^ rEmh 3'2'6&' ta wkqj h Wila tieùug

l< hq;= ld¾hh

ta  wkqj bgq l< ld¾hh" Yla;sh f,iska jia;=j ;=< .eí jk

fyhska jia;=fõ úNj Yla;sh my; f,i oelaúh yel'

úNj Yla;sh = mgh

jia;=jla i;= pd,l Yla;sh

ialkaOhlg" ;u fõ.h fya;=fjka ,eî we;s ld¾hh lsÍfï yelshdj pd,l Yla;sh

kï fõ' ialkaOh m jk jia;=jlg v fõ.hla ,nd oSug ndysßka l< hq;= ld¾hh th ;=<

pd,l Yla;sh f,i .nvd fjhs'

jia;=j i;= jk pd,l Yla;sh =   ndysr n,h x úia:dmkh =             x

ta wkqj jia;=j i;= jk pd,l Yla;sh =

jia;=jla i;= úl%shd Yla;sh

jia;=jl yevh fjkia l< yels wdldrh wkqj th ;=< wkak¾.; jk úl%shd Yla;sh

tlsfklg fjkia fõ' fuys oS uq,a os.g jvd e os.lska flá lrkq ,enQ ÿkakla i,luq' ta

i`oyd F n,hla fhÿfõ kï" tys oS lrkq ,en we;s ld¾hh m%udKh             g iudk fjhs'

tneúka ÿkak ;=< .nvd ù we;s úl%shd Yla;sh           fjhs'

Yla;s ixiaÒ;sh

moaO;shla i;= Yla;sh ksh;hla fõ' ndysßka Yla;sh fkd fhfoa kï moaO;shg wh;a uq¿

Yla;sh fkd fjkia fõ hkak thska lshefõ' t wkqj jia;=jla i;=j mj;akd Yla;sh

hdka;%sl Yla;sh jYfhka u mj;S kï iuia; hdka;%sl Yla;sh ksh; j mj;S hkak thskaa

.uH fõ'

jia;=jl wjia:djka 2 la A yd B f,i ie,l=j fyd;a"

f,i oelaúh yel'

we;eï úg ish¨ Yla;s m%fNao tl u jia;=jla ;=< wka;¾.; j mj;skq oelsh yels fõ'

cjh

talSh ld,hla ;=< Wmojkq ,nk fyda jeh lrkq ,nk Yla;s m%udKh cjh f,i y`ÿkajhs'

=

= mgh

«nr Wi

cjh =
Yla;sh jehùu

fyda
ld¾hh
ld,hld,h

11111
22222

F.e

1
2

F.e

11111
22222

m.v2

^pd,l Yla;sh +úNj Yla;sh úl%shd Yla;sh&
A+

^pd,l Yla;sh +úNj Yla;sh úl%shd Yla;sh&
B+

=

rEmh 3'2'6

h

R

mg

R

mg

m v
ld,h

v   x     ld,h
2
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ld,h ;;amrj,ska ̂ s& o" Yla;sh cQ,aj,ska  ̂ J& o ukskq ,nk úg cjh hkak ;;amrhg cQ,a

hk tallh u`.ska oelaúh yel' fï i`oyd fjdÜ hk ;ks tallh Ndú; lrhs'

 ;;amrhg cQ,a 1 =  fjdÜ 1

    1 Js-1  = 1 W

ld¾hlaIu;dj

M,odhS;dj uekSfï rdYshla jYfhka ld¾hlaIu;dj ye`oskaúh yel'

lsishï ld,hla ;=< bgq l< ld¾hh m%udKh ke;fyd;a  jeh l< Yla;s m%udKhg

idfmalaI j bgq jQ ld¾hh ke;fyd;a M,odhS ld¾hh m%udKh ld¾hlaIu;dj f,i w¾:

oelafõ' ;j o ld¾hlaIu;dj m%;sY; w.hla f,i olajhs'

we;eï wjia:dj, oS"

jeh l< ld¾hh hkak"  m%odk ld¾hh   f,i o"

M,odhS ld¾hh hkak" m%;sodk ld¾hh   f,i o

 y`ÿkajhs'

ta wkqj ld¾hlaIu;dj

ld¾hlaIu;dj =
M,odhS ld¾hh

jeh l< ld¾hh
« 100 %

=
m%;sodk ld¾hh

m%odk ld¾hh
« 100 %
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3'3  ;r, yd ;r,j, yeisÍu

;r,

>k" øj" jdhq  hk wjia:d w;ßka øj yd jdhq hk wjia:dj, oS mj;akd mod¾: .,d

hdfï ,laIKh fmkakqï lrhs' tfia u >k fuka fkdj øj yd jdhq jYfhka mj;sk

mod¾:j,g ksYaÑ; yevhla fkdue;s h' n÷kla ;=<g øj we;=¿ l< úg n÷fka yevh .kakd

w;r" jdhq we;=¿ l< úg n`ÿk mqrd úisÍ mj;skq we;'

;j o" ;r, ;=<g myiqfjka >k øjH we;=¿ l< yels fjhs' fï ksid øj yd jdhq

j, yeisÍu >kj, yeisÍug jvd fjkia iajrEmhla .kakd nj fmkS hhs' øj yd jdhqj,

mj;akd by; ,laIK fya;=fjka øj yd jdhq hk wjia:d ;=< mj;akd mod¾:" ;r, f,i

y÷kajhs' úúO ;dlaIKsl wjYH;d imqrd .ekSu i`oyd ;r, Ndú; lrhs'

;r,j, Ndú;

;r, i;=j mj;akd .,d hdfï yelshdj" wjldYh mqrd me;sÍfï yelshdj jeks

,laIK yd ;dm wjfYdaIK yelshdj" ì¢;s jYfhka myiqfjka mod¾: fjka ùfï yelshdj

jeks ,laIK o" jdhq yd øjj,g fjka jQ iqúfYaI ,laIK o" ;dlaIKsl wjYH;d i`oyd ;r,

Ndú;hg fya;= fõ'

isis,k ldrl

tosfkod f.fodr-fodr mj;akd isis,a lsÍfï wjYH;d fuka u" fudag¾ r: tkaðka

jeks hka;% WmlrKj, isis,k wjYH;d i`oyd øj yd jdhq fhdod .kS' .,d hdu" ;dm

wjfYdaIK yelshdj yd mDIaG yd fyd¢ka iam¾Y ùfï yelshdj hk lreKq isis,k wjYH;d

i`oyd ;r, fhdod .ekSug fya;= fõ'

iafkayl

fndfyda hkaf;%damlrKj, Ndú; hka;% fldgia tlsfkl iam¾Y j p,kh fjhs'

tu iam¾Y mDIaG tlsfkl msßuefok úg f.ù hhs' fuu f.ùu wvq lsÍu i`oyd tu iam¾Y

mDIaG w;rg ,sysis f;,a j¾. fhdokq ,nhs' túg f;,a mg,hla iam¾Y mDIaG w;r /f|a'

fï ksid f.ù hdu wvq fõ' fï wdldrhg hka;% fldgia w;rg ;r, fhoSfuka f.ù hdu

wvq lsÍfï l%ufõoh iafkaykh f,i yÿkajhs' ta i`oyd fhdod .kakd ;r, iafkayl f,i

kï lrhs'

úúO ld¾hh i|yd ;r, fhdod .kq ,nk úg WÑ; .,d hdfï yelshdjlska hq;=

;r,hla f;dard.; hq;= fjhs' tu .,d hdfï yelshdj S.A.E w.hlska m%ldY flf¾'

tfia u iafkayl f,i f;dard .kakd ;r, ;=< mDIaG f;;a lsrSfï .=Kh mej;sh hq;= h'

mSvk ldrl

fndfyda wjia:dj, oS msvkhla we;s lsÍu" nr oeÍu

jeks ld¾hhka i`oyd ;r, fhdod .kS' ̂ Wod( ødj mSvk celal=j&

jdhq f.da,Sh mSvkh uekSu i`oyd Ndú; riosh mSvk

udkh i,luq' ^ rEmh 3'3'1 &' tys øj lf|a Wi jdhqf.da,Sh

mSvkh yd ix;=,kh lsÍfuka jdhqf.da,Sh mSvkfha úYd,;ajh

fidhd .kq ,nhs' jdhq iïmSvl fhdod .ksñka jdhqj by<

jd'f.da'mS

riosh
rEmh 3'3'1
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mSvkhlg ,la lr jdyk ghr jeks Wmdx.j,g iq<x msrùu jeks ld¾hh i`oyd jdhq fhdod

.kS' c, úÿ,s n,h ksIamdokh i`oyd g¾nhsk lrljd .ekSug wjYH Yla;sh c,dYj, c,

ysiska we;s lrk mSvkh u.ska ,nd .kakd nj wmg oelsh yels fjhs'

øj mSvkh

øjh msrjQ n`ÿkla i,luq' fuys úúO Wiska isÿre lsysmhla mj;sk úg my<ska jQ

isÿre ;=<ska  øjh jeä fõ.hlska bj;g .,k nj;a" by<ska jQ isÿrej,ska øjh wvq

fõ.hlska bj;g .,k nj;a oelsh yels fõ' ^rEmh 3'3'2 &

øjh ;=< lsishï msysgqul mSvkh øj lf`oa

Wi u; r`od mej;Su by; m%;sM,h we;s

ùug fya;=j fõ'

øjh ;=< lsishï msysgqul mSvkh hkq tu msysgqug by<ska jQ øj l`o u`.ska talSh j¾.M,hla

u; we;s lrk n,h fjhs'

yrialv j¾.M,h A  o" Wi h o" jk øj

l`ola i,luq'^rEmh 3'3'3&' øjfha >k;ajh

ρ jk úg"

øj lf`oa nr  = h A.ρ g

túg ksi, øjhl h .eUqßka jQ Y msysgqu u; øj mSvkh   = hAρg

X yS mSvkh = P
x
= jd'f.da'mS

Y yS mSvkh = P
y
= hρg + jd'f.da'mS

øj mSvkh flfrys øj lf`oa yevh n,

fkdmdhs' fï ksid úúO yevfha n`ÿka lsysmhla m;=,ska

iïnkaO lr c,h msrjQ úg iEu n`ÿkl u c,

uÜgu tl u Wilg t<efò' ^rEmh 3'3'4&

rEmh 3'3'5 oelafjk mßÈ l=vd iy úYd, yrialv

j¾.M, iys; k< folla tlsfkl iïnkaO lr

we;ehs is;uq' k< øjfhka mqrjd msiagk u.ska øjh

isrlr msiagk u; n,h fhdod fomi ix;=,kh

lruq' ix;=,kh ùu i`oyd fomi mSvk iudk úh

hq;= fjhs'

ta wkqj úYd, msiagkh u.ska fhfok mSvkh" l=vd

msiagkh u.ska fhfok mSvkhg iudk fjhs'

rEmh 3'3'2

øjh

jd'f.da'mS

rEmh 3'3'3

A

= hρ g

rEmh 3'3'4

úYd, msiagkh u.ska fhfok mSvkh =   l=vd msiagkh u.ska fhfok mSvkh

rEmh 3'3'5
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fuhska fmkS hkafka úYd, j¾.M,hla u; fhfok úYd, n,hla " l=vd j¾.M,hla u;

fhdok l=vd n,hlska ix;=,kh l< yels njhs'

cj iïfm%aIl

kQ;k hka;%j, cj iïfma%IKh i`oyd hdka;%sl fldgia fjkqjg ;r, Ndú; lrhs'

mia lemSfï hka;%" jeks hka;% $WmlrKj, cj iemhqï tallh yd cj Ndú; tallh w;r

ÿria: nj yd ÿr ia:djr j fkd mej;Su fya;=fjka myiqfjka cjh iïfm%aIKh lsÍug

;r, fhdod .kshs'

cj iïfm%aIKfha oS ;r,h ixfldapkh fkdù mej;sh hq;= fjhs' tfia fkd jqj

fyd;a Yla;s ydkshla we;s fõ' fï ksid f;dard .kakd ;r,h wiïmSvH ;r,hla ùu jeo.;a

fjhs' tkuqÿ cj iïfm%aIKh i`oyd jdhq fhdod .kakd wjia:d o nyq, j olakg ,efí'

cj iïfma%IKh i`oyd ;r, fhdod .ekSfï oS cjh iemhSu ;r, fmdïmhla u.ska

isÿ lrkq ,nk w;r" msiagk fyda ;r, fudagrj, l%shdldß;ajhg cjh Ndú; lrkq ,efí'

^rEmh 3'3'6&

fjk;a Ndú;

bkaOk oykh jeks ld¾hhg wjYH jdhq ñY%Kh ilid .ekSug mßirfha we;s

jd;h fhdod .kS' fudag¾ r: tkaðka" .=jka hdkd tkaðkaj, l%shdldß;ajh Bg WodyrK

fõ'

ridhksl øjH biSfï oS tajd øj jYfhka Ndú;hg .ekSu myiq fõ' úisrl fhdod

.ksñka øj myiqfjka ì`os;s njg m;a lsÍug yels ùu ksid Ydl m;% u; myiqfjka biSu

yd m;% mDIaG fyd`oska f;;a lsÍu l< yels h'

;r, .=K

>k;ajh

talSh ;r, mßudjl ialkaOh tu ;r,fha >k;ajh f,i w¾: olajuq' ialkaOh lsf,da

.a?ïj,ska  ^kg& o" mßudj >k ógrj,ska  ^m3& o" ukskq ,nk úg ;r,hl >k;ajh >k

ógrhg lsf,da.a/ïj,ska  ^kgm-3& m%ldY lrkq ,nhs'

úYd, msiagkh u; n,h =   l=vd msiagkh u; n,h

úYd, msiagkfha j¾.M,h    l=vd msiagkfha j¾.M,h

rEmh 3'3'6

;r, fudagrh;r, fmdïmh

oaú;aj l%shdldß

 msiagkh

md,k lmdgh

md,k

lmdgh

;r, gexlsh
;r,h

bj;g

;r,h

bj;g
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 øj fuka fkdj" jdhq ndysr mSvkh fya;=fjka ;u mßudj úYd, f,i fjkia lr

.kS' fï ksid >k;ajh m%ldY lsÍfï oS ndysr mSvkh jeo.;a fõ' tfia u WIaK;ajh iu`.

ish¨ ;r, ;u mßudj fjkia lr .kS'

tneúka ;r,hl >k;ajh m%ldY lrkq ,nkafka ;r,h" ldur WIaK;ajh 25xc yd mSvkh

jdhqf.da, tlla hgf;a mj;akd úg oS h'

c,fha >k;ajh >k ógrhg lsf,da.a?ï 1000 la fjhs' c,fha wñY% øj fyda >k

øjH c,hg jvd wvq >k;ajfhka hqla; kï tajd c,h u; mdfjk nj;a" c,hg jvd jeä

>k;ajhlska hqla; kï c,fha .sf,k nj;a oelsh yels fjhs'

fndfyda f;,a j¾. c,fha mdfjhs' fï ksid f;,aa j¾. .sks .kakd úg tu .sks

ksùu i`oyd c,h fhdod .ekSu wid¾:l .sks ksùfï l%u fõohla fjhs'

l=re÷ f;,a" i.kao f;,a jeks Ydl f;,a ,nd .ekSfï oS" c,fhka f;,a myiqfjka

fjka lr .ekSug tajd w;r mj;akd >k;aj fjki yd wñY% nj jeo.;a fõ'

ÿiai%dú;dj

øjhl .,d hEfï yelshdj m%o¾Ykh lrk idOlh ÿiai%dùh;dj f,i yÿkajuq'

myiqfjka .,d hk øj ÿiai%dú;dfjka wvq hhs o myiqfjka .,d fkdhk øj ÿiai%dú;djfhka

jeä hhs o lshkq  ,efí' øjhl ÿi%dú nj m%ldY lrkq ,nkafka ÿi%dú;d ix.=Klh kï jQ

idOlfhks' ta wkqj ÿiai%dú;d ix.=Klh jeä øj wvq .,d hdfï yelshdjla fmkajhs'

wkdl+, j .,d hk øj m%jdyhla ;=< tla tla øj ia:rfha m%fõ.h" øjfha ÿiai%dù

nj fya;=fjka tlsfklg fjkia fõ'

WodyrKhla f,i k<hla ;=< .,d hk øj m%jdyhla ie,l+ úg tys tla tla

ia:rfha m%fõ.h my; 3'3'7 rEmfha wdldrhg oelaúh yel'

k<fha ì;a;shg wdikak øj ia:rh wju

m%fõ.hlska .uka .kakd w;r k<h

uOHfha øjh Wmßu m%fõ.hla wh;a lr

.kS'

;sria mDIaGhla u; .,d hk øj m%jdyhla ie,l+ úg mDIaGh wdikakfha jQ øjh wvq

m%fõ.fhka o" by< øj ia:rh Wmßu m%fõ.fhka o .uka .kS' ^rEmh 3'3'8&

;dlaIKsl wjYH;d i`oyd øj f;dard .ekSfï oS tys .,d hdug we;s yelshdj

ms<Sn`oj o ie,ls,su;a úh hq;= fõ' iafkayl moaO;sj, fhdod .kakd øj uOHia: ÿiai%dú

njlska hqla; úh hq;= fõ' tfia u cj iïfm%aIKh i`oyd fhdod .kakd øj b;d wvq

ÿiai%dú;d ix.=Khlska hqla; úh hq;= fõ' ;Ska; wdf,amfha oS wjYH mßos ødjl iu`. ñY%

lr ÿiai%dù;d ix.=Klh md,kh lr .ekSu" wdf,amh myiq ùug o" ia:rfha >klu iqÿiq

uÜgul mj;ajd .ekSug yd msßueiqï nj we;s lr .ekSug o fya;= fõ'

rEmh 3'3'7

rEmh 3'3'8

123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678
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mDIaGsl wd;;sh

;r,hla fjk;a ;r,hlska fjka jk w;=re uqyqK;la ie,l+ úg tu w;=re uqyqK;

mg,hla f,i yeisf¾' th my; WodyrKj,ska m%;HlaI lr .; yels fõ'

• c,h u; lDñ i;=ka weúoSu" b`oslgq md l< yels ùu'

• msks ì`ÿ nqnq¿ jYfhka mej;Su"  nqnq¿ yd fmK f,i inka mg, mej;Su'

      øj mDIaGhl wxY= w;r mj;akd ne£fï m%n,;dj m%ldY jk rdYsh mDIaGsl wd;;sh hs'

øjhla nqnq¿ jYfhka fjka ùug we;s yelshdj mDIaGsl wd;;sh u; r`od mj;S' mDIaGsl

wd;;sh by< øj tfia nqnq¿ jYfhka  fjka lsÍug wmyiq fõ' fï ksid ;Ska; jeks

wdf,amhla  fydoska wdf,am ùu i`oyd ;Ska;j, mDIaÀl wd;;sh by< w.hla .; hq;= fjhs'

flaIsl k< ;=<ska c,h jeks øj by<g tieùu fuka u riosh jeks øj my< neiSu i|yd

mDIaÀl wd;;sh odhl jkuq;a thg m%Odk jYfhka n,mdk idOlh mDIaGsl wd;;sh

fkdfõ' k<fha ì;a;sh øj wxY= wdl¾IKh lsÍu øj mg,h by<g weo .ekSug fya;= jk

w;r" n÷fka ì;a;sh øj wxY= úl¾IKh lsÍu øj mg,h my<g ;,a¨ lsÍug fya;= fõ'

fufia øj mg,fha by< fyda my< hdu u`.ska flaIsl Woa.ukh fyda flaIsl neiau isÿ

flfrk w;r by< fyda my< hdfï m%udKh k<fha wrh yd øjfha >k;ajh u; r|d mj;S'

;r, .=K flfrys WIaK;ajfha n,mEu

øjhl WIaK;ajh by< kexfjk úg tys wxY=j, pd,l Yla;sh jeä jk neúka wxY=

w;r mr;rh jeä fõ' fï ksid mßudj jeä fõ' ialkaOh fkd fjkia jk neúka talSh

mßudjl ialkaOh wvq fõ' tkï WIaK;ajh jeä jk úg ;r,hl >k;ajh wvq fõ' tkuqÿ

c,h wfkl=;a øjj,g jvd úfYaIs; njla fmkajhs' c,fha WIaK;ajh 00C isg by<

kxjk úg 40C   f;la c,h ixfldapkh jk w;r 40C isg kej; m%idrKh fjhs' fï ksid

40C oS c,h ;u Wmßu >k;ajh m%o¾Ykh lrhs' c,h u; whsia mdfjkqfha c,h whsiaj,g

jvd >k;ajfhka by< w.hla .kakd neúks' ^ rEmh 3'3'9 &

>k;ajh

WIaK;ajh

rEmh 3'3'9

0      4  0C
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WIaK;ajh jeä ùu ksid øj wxY= w;r mr;rh jeä jk neúka tajd w;r ne`oSu wvq fõ' fï

ksid ÿiai%dú;d ix.=Klh wvq fõ'

tfia u mDIaÀl wd;;sh o wvq fõ'

fudag¾ r:j, WIaK;ajh jeä ùu iu. iafkayl f;,aj, ÿiai%dú;d ix.=Klh wvq fõ'

iafkaykh ÿ¾j, ùug we;eï wjia:dj, § fuh fya;= fõ'

;r,hla ;=< .eí j we;s Yla;sh

ksoyia wjldYh ;=< øjh by< isg my<g tk úg m%fõ.h jeä jk nj Èh

we,s jeks foa ksÍlaIKh lsrSfuka wjfndaO lr .; yel' tkuqÿ my< fl<jr w¾O f,i

jeiqKq yrialv ksh; jQ k<hla ;=<ska øjh my<g .,k úg k<fha by< uÜgfï øj

m%fõ.h ^V
1
&" my< uÜgfï øj m%fõ.hg ^V

2
& iudk fjhs ^rEmh 3'3'10&'

øjh .,k fõ.h fjkia ùu i`oyd

k<fha yrialv j¾.M,h fjkia úh

hq;= h' j¾.M,h jeä yrialv ;=<ska

wvq m%fõ.hlska o" j¾.M,h wvq

yrialv ;=<ska jeä m%fõ.fhka o øjh

.,hs ̂ rEmh 3'3'11&'

pd,l Yla;sh hkq lsishï mod¾:hlg tys fõ.h fya;=fjka wh;ajk Yla;shhs' ta

wkqj øjfha fõ.h u; tall mßudjla i;= pd,l Yla;sh                m%ldYfhka oela fõ'

         øjh lsishï by<lska we;s úg øjh i;=j we;s Yla;sh úNj Yla;sh f,i y`ÿkajuq'

ta wkqj øjfha talSh mßudjla i;= úNj Yla;sh         fõ'

øjh tla ;ekl isg ;j;a ;eklg k<hla ;=<ska .,d hk úg tla tla msysgqfï Wi

wkqj úNj Yla;sh o" k<fha yrialv úYd,;ajh wkqj pd,l Yla;sh o m%o¾Ykh lrhs'

k<h ;=<ska øjh .,d hdug fhfok mSvkh fya;=fjka jeä mSvkhl isg wvq mSvkhla lrd

øjh .,d hhs' ta wkqj tla msysgqul isg ;j;a msysgqulg øjh ;,a¨ lsÍfï oS isÿ jk mSvk

fjki øjfha isÿ jQ Yla;s fjkia ùug iudk fjhs'

øjh x isg y lrd .,d hdug y ys mSvkhg jvd x ys mSvkh by< w.hla .; hq;= hs'

P x >  Py

fï ksid x isg y lrd hkúg mej;sh hq;= mSvk fjki P x − Py fõ'

 2
, ρv21

 ρ gh

Vx

Vy

xPx

y

h

Py

rEmh 3'3'10 rEmh 3'3'11

          V
1 
= V

2

V
1

V
2
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x isg y lrd øjh .,d hdfï oS øjh wh;a lr .kakd Yla;sh

ta wkqj øjh .,d hk ´kEu yrialvl mSvk Yla;sfha;a" úNj Yla;sfha;a" pd,l

Yla;sfha;a tl;=j ksh;hla fjhs' fuh nkQ,s m%fïhh kï fõ'

fuu Yla;Ska úúO ;dlaIKsl wjYH;d i`oyd fhdod .; yels h'

úYd, yrialvl isg l=vd yrialvla olajd ;r,h .,k wjia:djla i,luq' ^rEmh 3'3'12&

X yd Y ;sria uÜgul neúka úNj Yla;s

tlsfklg iudk jk kuq;a X yd Y ys øj m%fõ.

V
X
 yd V

Y
 yd f,i ie,l+ úg V

X
 < V

Y 
 fõ'  by;

oelajQ Yla;s iïnkaO;djh wkqj X ys mSvkh P
X

o Y ys mSvkhP
Y
 o kï P

X
 > P

Y 
 fõ'

l=vd yrialvl isg úYd, yrialvlg ;r,h .,dhk úg isÿ jk l%shdj úisrlfha l%shdj

iu`. ii`ouq ^ rEmh 3'3'13&'

             úisrl fkdi,fha fl<jr l=vd isÿrla neúka tu yrialv wi, jdhq m%fõ.h

újD; mßirh ;=< jQ wjldYfha oS jdhq m%fõ.hg jvd jeä fõ' fo mi msysgqï X yd Y jk

úg fo mi m%fõ. V
X
 > V

Y
 mßÈ fõ' tneúka by; i`oyka l< Yla;s iïnkaO;dj wkqj X

yd Y ys mSvk P
X
 < P

Y 
 fõ' fï ksid wjg mrsirfha we;s ;r,h X  lrd weoS ths' tneúka

úisrl isÿr wdikakfha we;s oshr wvx.= gexlshg .s,ajQ k<h ;=<ska Èhr X  lrd weoS ths'

;r,hla i;= pd,l Yla;sh Ndú;fhka ;dlaIKsl wjYH;d bgq lr .kakd wjia:d f,i

iq<x n,fhka úÿ,sh ,nd .ekSu" c, frdaoh yd rej,a Trej oelaúh yelsh^ rEmh 3'3'14&'

X

Y

rEmh 3'3'13

=  ^pd,l Yla;sh + úNj Yla;sh&-^pd,l Yla;sh +úNj Yla;sh&

 =
 2

1
p(v

y

 - v
x 
)+ pg (h

y
- h

x
)

=   mSvk Yla;sh    ;r,h ,nd.;a Yla;sh

=
 2

1 ρ(v
y

 - v
x 
)+ ρg (h

y
- h

x
)p

x 
- p

y

 =

=
 2

1 ρv
y

2 +ρh
y
g -

 2

1 ρv
x

2- ρh
x
g

p
y
 +

 2

1 ρv
y

2 + ρgh
y

p
x 
 +

 2

1 ρv
x

2 + ρgh
x

rEmh 3'3'12
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iq<x n,fhka úÿ,sh

c, frdaoh

 rej,a Trej

rEmh 3'3'14
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3'4 ;dm Yla;sfha yeisrSu

WIaK;ajhWIaK;ajhWIaK;ajhWIaK;ajhWIaK;ajh

fndfyda wjia:dj, § jHjydrfha fhfok WKqiqu hkak ms<sn`o j Tng hï woyila

;sìh yel'  WKqiqu hkak úoHd;aul f,i w¾: .kajk úg th WIaK;ajh jYfhka kï

lruq'

WIaK;ajh ke;fyd;a WKqiqu hkq idfmalaI w.hla nj Tn l=vd l, isg y`ÿkkjd

we;s'  ujl ;=ref,a isák orefjl=g ujf.a WKqiqu oefka'  ,sm wi, isák úg Tng

WKqiqu oefka'  tkuqoq YS;lrKhla ;=< we;s jia;+ Tng WKqiqï f,i fkdyef`.a'  tajd

isis,a jia;+ka f,i Tng oefka'  tfia jkafka isis,a jia;+kag idfmalaI j Tn WKqiqï

neúks' fï wkqj WIaK;ajh w¾: .kajk úg mdol lr .; hq;= WKqiqfuys ksYaÑ; uÜgula

Y+kHh f,i ie,lsh hq;=hs'

WIaK;ajh uekSu i`oyd úúO tall Ndú; lrhs'  Wod- fi,aishia ^ 0C &" fl,aúka ^ K & '

fi,aishia tall l%uh ^fi,aishia tall l%uh ^fi,aishia tall l%uh ^fi,aishia tall l%uh ^fi,aishia tall l%uh ^0C &&&&&

jdhqf.da,Sh mSvk 1 la hgf;a c,h ñfok WIaK;ajh Y+kHh f,i o c,h kgk WIaK;ajh

ke;fyd;a ;dmdxlh 100 f,i o i,ld bka tla fldgila tall tlla f,i w¾: .ekaùu

fi,aishia tall l%uhhs'

fl,aúka tall l%uh ^fl,aúka tall l%uh ^fl,aúka tall l%uh ^fl,aúka tall l%uh ^fl,aúka tall l%uh ^K &&&&&

fuu tall l%uh ksrfmalaI tall l%uh f,i o y`oqkajhs'  SI tall hgf;a WIaK;ajh

ukskqfha fuu tallfhks'

fl,aúka tall tll úYd,;ajh fi,aishha tall tllg iudk hhs i,lkq ,nk

w;r jdhqf.da,Sh mSvk jdhqf.da, 1 l § c,fha ysudxlh 273'15 K f,i o c,fha ;dmdxlh

373'15 K f,i o i,lkq ,efí'

c,fha ;dmdxlh 1000C  - 373'15 K

c,fha ysudxlh 00C    -  273'15 K

merkayhsÜ tall l%uh ^merkayhsÜ tall l%uh ^merkayhsÜ tall l%uh ^merkayhsÜ tall l%uh ^merkayhsÜ tall l%uh ^00000F &&&&&

WIaK;ajh uekSu i`oyd Ndú; lrk we;eï WmlrKj, fuu tallh ;ju;a Ndú;

fõ'  fuu tall l%uh wkqj c,fha ysuxlh 32 0F f,i o" c,fha ;dmdxlh 2120
F f,i o

i,lkq ,efí'  ksfrda.S mqoa.,hl=f.a YÍr WIaK;ajh 98'4 0F f,i fndfyda úg m%ldY lrkq

Tn wid we;'

;dmh;dmh;dmh;dmh;dmh

;dmh hkq Yla;s úfYaIhls' fï ksid ;dmh cQ, ^J & kï tallfhka ukskq ,efí'

;dmh hkak wjfndaO lr .ekSu fuka u WIaK;ajh yd ;dmh w;r iïnkaO;dj y`ÿkd

.ekSu o jeo.;a fõ'

mod¾:hl wxY= iEu úg u wkjr; p,s;fha fhfoa'  fuu wxY+kaf.a Yla;sh ms<sn`o

hï ñkqula WIaK;ajh u`.ska ,nd fohs'  mod¾:hl wxY=kaf.a Yla;sh by< kxjkq ,enqjfyd;a

WIaK;ajh o by< w.hla fmkajhs'  tfia u Yla;sh my< fy,kq ,enqjfyd;a WIaK;ajh

o my< niS'  mod¾:h ;dm Yla;sh wjfYdaIKh lsÍfuka ;u WIaK;ajh by< kxjd .kS'
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tfia u ;dm Yla;sh msg lsÍfuka my< WIaK;ajhlg t<efò'

by< WIaK;ajhl mj;sk jia;=jla my< WIaK;ajhl mj;sk mßirhla ;=< we;s

úg fyda jia;=jla yd .eà mj;sk úg ;dmh msg lrk w;r" my< WIaK;ajfha we;s mßirh

fyda jia;=j ;dmh wjfYdaIKh lrhs'

tfuka u" my< WIaK;ajhl mj;sk jia;=jla by< WIaK;ajhl mj;sk mßirhlska

fyda jia;=jlska ;dmh ,nd .kshs'

fufia ;dmh .,d hdu tosfkod cSú;fha fndfyda lghq;=j, oS m%dfhda.sl jYfhka ls%hdfõ

fhfok nj fï ms<sn`o j úuis,su;a jk Tng jegyS hhs'

;dm ixl%uKh;dm ixl%uKh;dm ixl%uKh;dm ixl%uKh;dm ixl%uKh

;dmh tla ;efkl isg ;j;a ;eklg .,d hdu ;dm ixl%uKhhs'  ;dm ixl%uKh isÿ jk

wdldr ;=kls'

1' ikakhkh'

2' ixjykh'

3' úlsrKh'

;dm ikakhkh;dm ikakhkh;dm ikakhkh;dm ikakhkh;dm ikakhkh

wxY= tlsfkl ne`§ fyda iam¾Y j we;s úg tla wxY=jl we;s Yla;sh tlsfkl w;r

.eàu fya;=fjka hdno wxY= fj; m%odkh flfrhs'  túg tys Yla;sh o by< hhs'  fï

wdldrhg Yla;sh .,d hdu ;dm ikakhkh f,i y`ÿkajhs'

mod¾:hla ;=<ska ;dmh .,d hdu øjH iajNdjh u; r`od mj;S' úúO øjH ;=<ska

;dmh ikakhkh ùu tlsfklg fjkia jkafka" tla tla øjHfha øjHuh iajNdjh

fjkia jk neúks'  fuh uekSu i`oyd ;dm ikakdhl;dj keu;s rdYsh fhdod .kS'

;dmh b;d fyd`Èka .,d hk øjHhkays ;dm ikakdhl;dj by< w.hla .kakd w;r"

;dmh .,d hdug m%;sfrdaOhla olajk øjHj, ;dm ikakdhl;dj my< w.hla .kS'  ;dm

ikakdhl;dj b;d by< w.hla .kakd øjH ;dm ikakdhl f,i;a" ;dm ikakdhl;dj

b;d my< w.hla .kakd øjH ;dm mßjdrl f,i;a y`ÿkajhs' ish¨ f,day ;dm ikakdhl

fõ'

→←
;dmh

by<

WIaK;ajfha

we;s jia;=j

my< WIaK;ajfha we;s

mßirh

←
← →

↓

by<

WIaK;ajfha

we;s jia;=j

my<

WIaK;ajfha

we;s jia;=j→

→
→

→

by<

WI aK; a jhl

mj;sk mrsirh

←
my<

WI aK; a jhl

we;s jia;=j

↑

→

→

↓
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wf,day ;dm mßjdrl f,i yeisfrkuq;a wf,dayhla jk uhsld ;dm ikakdhlhla f,i

yeisf¾'

mod¾: ;=<ska ;dmh ikakhkh ùfï YS>%;dj

* ;dmh .,d hk udOHfha yrialv j¾.M,hg wkqf,dau f,i o"

* udOHfha fo mi WIaK;aj fjkig wkqf,dau f,i o"

* WIaK;aj fjki mj;akd mDIaGj, mr;rhg m%;sf,dau f,i o"

iudkqmd;sl fõ'

ks¾udKlrKh i`oyd øjH f;dard .ekSfï § ;dm ikakhkh yd iïnkaO by;

;;a;aj ie,ls,a,g .; hq;= fõ'

ixjykhixjykhixjykhixjykhixjykh

;dmh wjfYdaIKh lr WKqiqï jQ fyda ;dmh msg lsÍfuka isis,a jQ wxY= tla

;efkl isg ;j;a ;eklg .uka lsÍfuka ;dmh ixl%uKh fjhs'  fuh ixjykh kï fõ'

jdhq fyda øj Ndú; lr isis,a lrk wjia:djkays § fuu ;dm ixl%uK wdldrh nyq, j

fhfoa'  ixjykh we;s ùu wdldr folls'

1' iajdNdúl ixjykh

2' lD; ixjykh

iajdNdúl ixjykhiajdNdúl ixjykhiajdNdúl ixjykhiajdNdúl ixjykhiajdNdúl ixjykh

;dmh ,nd .ekSu ksid øj fyda jdhq mod¾: WKqiqï jk úg tys >k;ajh my< niS'

tfia u isis,a jk úg tys >k;ajh by< hhs'  ta wkqj >k;ajh wvq jQ øj fyda jdhq mod¾:

by< hdfï ls%hdj,shlg o >k;ajh jeä mod¾: my< hdfï ls%hdj,shlg o Ndckh fõ'

fï fya;=j ksid øjH wxY= iajdNdúl f,i ixl%uKh fjhs' c,h iys; n÷kla r;a lsÍfï

oS c,fha we;s jk ixjyk Odrd" c,h WKqiqï ùug Woõ fõ' ^ rEmh 3'4'1&

lD; ixjykhlD; ixjykhlD; ixjykhlD; ixjykhlD; ixjykh

mxld fyda fjk;a l%u fhdod .ksñka wxY= tl ;efkl isg ;j;a ;eklg ;,a¨ lr

heùu u`.ska ixjykh isÿ lsÍu lD; ixjykh f,i y`ÿkajhs'

ksjerÈ f,i ixjyk l%u fhdod .ksñka isis,k ls%hdjka fuka u WKqiqï lsÍfï

ls%hdjka ld¾hlaIu f,i lr .; yels fõ'  ixjykfhka jia;=jla isis,a ùfï YS>%;dj

úúO idOl u; r`od mj;S'

* jia;=fjys mDIaGfha yd mßirfha WIaK;aj fjki'

* jia;=fjys mDIaG j¾.M,h'

* jia;=fjys mDIaG iajNdjh'

* ixjyk Odrdfõ fõ.h'

jia;=fjys mDIaGh yd mßir WIaK;ajh w;r fjki jeä jk úg o" mDIaG j¾.M,h jeä

jk úg o" ixjyk Odrdfõ fõ.h jeä jk úg o ixjyk YS>%;dj jeä fõ'

rEmh 3'4'1
ixjyk Odrd

c,h
n÷k

;dmh



50

ixjyk YS>%;dj r`od mj;sk mDIaG iajNdjh mDIaGsl úfudapl;d ix.=Klh kï rdYsfhka

ukskq ,efí'  mDIaGhl r`: nj" iqug nj yd j¾Kh jeks ,laIK fuhg n,mdhS'

mDIaÀl úfudapl;d ix.=Klh by< w.hla .kakd úg isis,k YS>%;dj by< hhs'

úlsrKhúlsrKhúlsrKhúlsrKhúlsrKh

;dmh Yla;shla jYfhka u tla ;ekl isg fjk;a ;eklg .uka lsÍu úlsrKh

jYfhka y`ÿkajhs'  úlsrKh f,iska ;dm Yla;sh .uka lsÍug udOHhla wjYH fkdùu

jeo.;a wx.hls' iQ¾hhdf.a isg fmdf<dj fj; ;dmh .,d tkafka úlsrK iajrEmfhks'

úlsrK wjfYdaIKh fyda úlsrK msg lsÍfï YS>%;dj mDIaG iajNdjh u; n,mdhS'

l`:"  r`: mDIaG u`.ska jeä YS>%;djlska úlsrK msg lsÍu fuka u wjfYdAIKh lsÍu o" isÿ

lrk w;r" iqÿ " È,sfik mDIaG u`.ska wvq YS>%;djlska úlsrK msg lsÍu fyda wjfYdaIKh

lsÍu isÿ lrhs'

fndfyda ;dmh yd ineÈ ks¾udK ;=< fuu .=K m%fhdackhg f.k we;'

øjHhl úYsIag ;dm Odß;djøjHhl úYsIag ;dm Odß;djøjHhl úYsIag ;dm Odß;djøjHhl úYsIag ;dm Odß;djøjHhl úYsIag ;dm Odß;dj

;dmh ,nd §u u`.ska øjHhl WIaK;ajh by< kexúh yels nj wms oksuq'  øjHhl

WIaK;ajh by< kexùug ,nd Èh hq;= ;dm m%udKh" ñkqula f,i olajkafka úYsIag ;dm

Odß;dj keu;s rdYsfhks'

lsishï øjHhl tall ialkaOhl WIaK;ajh" WIaK;aj tall 1 lska by< kexúug

wjYH ;dm m%udKh úYsIag ;dm Odß;dj f,i w¾: olajuq'

jia;=jl ;dm Odß;djjia;=jl ;dm Odß;djjia;=jl ;dm Odß;djjia;=jl ;dm Odß;djjia;=jl ;dm Odß;dj

jia;=jla ie,l+ úg" tys WIaK;ajh tall 1 lska by< kexùug wjYH ;dm m%udKh

jia;=fõ ;dm Odß;dj f,i y`ÿkajuq'

lsishï øjHhlska ;kd we;s l=vd jia;=jl ;dm Odß;dj tu øjHfhka u ;ekQ

úYd,;ajfhka jeä jia;=jlg jvd wvq w.hla .kS'  fï ksid tl u ;dm m%udKhla ,nd

§fuka l=vd jia;=j by< WIaK;ajhlg m;a l< yels jk w;r" úYd, jia;=j t;rï by<

WIaK;ajhg m;a l< fkd yels fõ'

tfia u WKq c,h isis,a lr .ekSu jeks lghq;=j, § úYd, ;dm Odß;djla we;s

n`ÿkla Ndú;fhka blaukska isis,a lr .; yels fõ'  ;dmh yd ine`È ks¾udK ìys lsÍfï

§ øjH f;dard .eksug tajdfha úYsIag ;dm Odß;dj bjy,a lr .; yels h'
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3'5 ia:s;s úoHq;h

iaÒ;s úoHq;fha ixisoaê

w¨;ska f.kd fmd,s;ska ljrhla ;=<g w; oukak' lvodis jeks fjk;a øjHj,ska

;ekQ ljrhla ;=<g w; oEuQúg oefkk ye`.Sug jvd fjkia jQ w;aoelSula Ung ,enqfKa

oehs is;kak' fmd,s;ska ljrhg Tnf.a frdau weo.kakd njla Tng oekqfka o @

ma,diaálaj,ska ;ekQ mEkla" úh<s ysiflia u; tla osYdjlg fyd`oska msßuoskak'

bkamiq l=vdjg brd.;a lvodis lene,a,lg mEk <x lrkak' lvodis lene,a, mEk foig

weoS tkafka oehs n,kak'

is,ala" f,dau jeks fohska ;ekQ froaola bia;srslalhlska ueo iug <x lr n,kak'

;u frdau ta foig wefokafkaa oehs úuis,su;a jkak'

j,dl=`M iys; wyfia wl=Kq  .ikjd Tn oel ;sfí o@

by; isÿùï we;s jkafka flfia oehs Tn úuid ;sfí o@ fuu ixisoaêj,g uQ,sl

fya;=j iaÒ;s úoHq;h hhs lshuq'

wdfrdamK

jia;= tlsfkl msßuoskq ,enQ úg tajdfha mDIaG u; mj;akd bf,lafg%dak tu jia;=

w;r yqjudre fjhs' we;eï jia;=j, mDIaG u; mj;akd mrudKqj,ska  myiqfjka bf,lafg%dak

ksoyia lr .; yels jk w;r" we;eï jia;=j,ska myiqfjka bf,lafg%dak ksoyia lr .;

fkdfya' tjeks jia;= we;eï úg ndysr jia;+kaf.ka bf,lafg%dak ,nd .ekSug leue;a;la

olajhs' tjeks tlsfklg m%;súreoaO ,laIK mj;sk jia;= folla tlsfkl msßuoskq ,enQ

úg tla jia;=jlska .s,sfyk bf,lafg%dak wfkla jia;=j u; r`ojd .kS' túg tla jia;=jla

u; bf,lafg%dak ys̀.hla o" wfkla jia;=fõ mDIaGh u; bf,lafg%dak jeä ùula o" we;s fõ'

is,ala froaolska ùÿre l+rla msßueoSu isÿ l< úg oS" ma,diaála mkdjlska úh<s

ysiflia  mSrk úg fyda fjk;a tjeks wjia:djl oS jia;= tlsfkl w;r by; idlÉPd l<

wdldrhg bf,lafg%dak yqjudre fõ'

fï wdldrhg bf,lafg%dak ys`. ùu fyda jeä ùu wdfrdamKh ùu f,i y`ÿkajuq'

bf,lafg%dak ys̀. ùu ksid Ok ̂ +& wdfrdamK we;s jkafka hhs o" bf,lafg%dak jeä ùu ksid

RK ̂ -& wdfrdamK yg .kafka hhs o lshuq' fufia ksi, j mj;a;d wdfrdamK iaÒ;s úoHq;a

wdfrdamK f,i ie,fla'

RK wdfrdamK ieuúg u Ok wdfrdamK wdl¾IKh lrhs' tfia u icd;Sh wdfrdamK

tlsfkl úl¾IKh lrhs ^ rEmh 3'5'1&'

rEmh 3'5'1 - -
++

+ -
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iaÒ;s úoHq;a fm%arKh

jia;=jla wdikakfha wdfrdams; jia;=jlaa ;enQ  úg wkdfrdams; jia;=j ;=< iaÒ;s

úoHq;a ,laIK yg .kS' f;dard.;a jia;=j f,day jeks ikakdhl jia;=jla jk úg" fuu

,laIKh fyd`oska m%o¾Ykh lrhs' ta flfia o h;a f,dayh ;=< wdfrdamK tlsfkl fjkafjhs'

wdfrdams; jia;=fõ wdfrdamKfha iajNdjh wkqj my; rEmh 3'5'2 ka oelafjk wdldrhg tu

wdfrdamK fjka ùu isÿ fõ' fuh iaÒ;s úoHq;a fm%arKh f,i y`ÿkajuq'

ikakdhl jia;= wdfrdamKh .ekaùu i`oyd fm%arKh Wmfhda.S lr .; yel' fm%arKh

lr .kq ,nk ikakdhl jia;=j N+.; l< úg úl¾IKhg Ndckh jQ wdfrdamK N+.;

fjhs' wdl¾IKhg ,la jQ wdfrdamK muKla b;sß fjhs' N+.; lsÍu bj;a lsÍfuka ikakdhlh

u; wdfrdamKhla f.dvk`.d .; yels fõ' ^ rEmh 3'5'3&

wl=Kq

j,dl=`M wdfrdamKh ùu fya;=fjka j,dl=`M-fmdf<dj w;r fyda j,dl=`M-j,dl=`M

w;r wl=Kla f,ig wdf,dalh yd Yíoh ksl=;ajkq wmg oelSug ,eî we;' ^ rEmh 3'5'4&

RK wdfrdams;

jia;=j

+ + +
+

+++

- ++

+++

- - -
-- -

++

+++

-
ikakdhlh

-----
++

+++

ikakdhlh

-----
+ ++

++

Ok wdfrdams;

jia;=j
+

-----
+
+

+ ++
+

-
-
-
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-

--

-----+
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wl=Kq we;s ùu i`oyd j,dl=`M u; w;s úYd, wdfrdamKhla mej;sh hq;= h' fmdf<djg

by<ska wdfrdams; j,dl=<la .uka lrk úg fm%arKh fya;=fjka fmdf<dj u;=msg mDIaGh

wdfrdamKh fjhs' j,dl=f<a úYd,;ajh u; fmdf<dfõ wdfrdamKh  b;d by< w.hla

.kakd neúka tajd w;r b;d úYd, iaÒ;s úoHq;a wdl¾IK n,hla yg.kS' fï fya;=fjka

isÿjk laIKsl  wdfrdamK yqjudrejla ksid wl=Kla we;s fõ'

wl=Kq fya;=fjka urK we;s ùu" ksjdi yd f.dvke.s,sj,g w,dN ydks isÿ ùu" .y

fld< úkdY ùu jeks isÿ ùï we;s fõ'

fujeks ydks we;s ùu wju lsrSu i`oyd úúO l%ufõo wkq.ukh l< yels fõ' Wia

ìï yd Wia .yfld< j,dl=¿j,g wdikakj mej;Su fya;=fjka  wl=Kq we;s ùug jeä bv

lvla ;sfí' fï ksid wl=Kq we;s ùug bv we;s wjia:djkays Wia ìïj, .ejiSu" Wia

.yfld< wdikakfha isàu" ksoyia ;eks;,d N+ñj, weúoSu jeks lghq;=j, fkd fhosh hq;=

h'

wl=Kq ikakdhl fhoSu u.ska wl=Kq we;s ùu wju lr .; yels fõ' wl=Kq

ikakdhlhla hkq ;=vq iys; ikakdhlhla b;d by< msysgqul r`ojd tys wfkla fl<jr

fyd`oska N+.; lrkq ,enQ ks¾udKhls ^ rEmh 3'5'5&'

wdfrd am s; j,dl= `M fya;=fjka wl=Kq

ikakdhlh fm%arKh fjhs' túg wl=Kq ikakdhlfha

;=vq u; úYd, wdfrdamKhla f.dv kef`.a' ;=vq u;

wdfrdamK >k;ajh jeä ùu ksid wdfrdamK mßirhg

uqod yef¾' tu wdfrdamK j,dl=̀M fj; weoShdu ksid

j,dl=`M l%u l%ufhka WodiSk fjhs' thska wl=Kq

we;s ùug we;s bvlv weysf¾'

 fmdf<djg wdikakfha lssishï ia:dkhl

jeä wdfrdamK m%udKhla /iaùu wl=Kq  we;s ùug

fya;= fjhs' fï ksid fmdf<djg wdikakj mj;akd

;=vq iys; fkd jk" f.da,Sh fyda ;, mDIaGj,ska

hq;= wdjrK ;=< /`oS isàfuka" Ôú; ydks wju lr

.; yels fõ'

iaÒ;s úoHq;fha Ndú;

ia:s;s úoHq;h úúO wjYH;d i`oyd fhdod .kshs' tjeks Ndú;hka 2 la my; oelafõ'

Pdhd msgm;a ,nd .ekSu ̂ Photo Coppying&

mqhr wdia;rKh ̂Powder Coating&

Pdhd msgm;a hka;%fha l%shdldÍ;ajh fláfhka úuid n,uq'

Pdhd msgm;a hka;%hla ;=< fnrh ^Drum& f,i y`ÿkajk is,skavrdldr Wmdx.hla

fjhs' tys mDIaGfha fhdod we;s mßjdrl wdf,amh wdfrdamKh .ekaùug yels jk w;r" th

u; m;s; lrkq ,nk m%;sìïnhl wdf,dalu;a ia:dkj, wdfrdamKh WodiSk fjhs' fgdak¾

keue;s l=vq úfYaIh wdfrdamKh .kajd we;s fnrh iu. iam¾Y lrjkq ,efí' túg

wdfrdamKh b;sß j we;s ia:dk u; fgdak¾ wef,hs' oeka uq,a rEmhg iudk rEmhla fnrh

rEmh 3'5'5
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u; oelsh yels fjhs'  msgm; .; hq;= lvodish fnrh yd iam¾Y lrjñka fnrh yd we,S we;s

fgdak¾ lvodish u;g ,nd .kS'  fï i`oyd iaÒ;s úoHq;a wdl¾IKh fhdod .kS' bkamiq

lvodish WKqiqï lsÍfuka th u; jQ fgdak¾ øj njg m;a lr lvodishg w,jd .kS'

mqhr wdia;rKh

f,day mDIaG u; wdf,am .ekaùfï kQ;k l%uhla fjhs' fï i`oyd iaÒ;s úoHq;a l%u fõohlaa

Ndú; lrhs' fuys oS úfYaI l=vq j¾.hla Ndú; lrk w;r th wdfrdamKh lr úisrlhl

wdOdrfhka wdfrdams; f,dayh u;g biS'  f,day mDIaGh u; .e,afjk l=vq iaÒr f,i f,day

mDIaGh u; w,jd .ekSug f,dayh fmdarKqjla ;=<ska hjhs'

iaÒ;s úoHq;a n,h

iaÒ;s úoHq;a wdfrdamK w;r mj;a;d wdl¾IK fuka u úl¾IK n, iaÓ;s úoHq;a n, f,i

y`ÿkajuq'

iaÒ;s úoHq;a n,fha úYd,;ajh my; idOl u; r`od mj;S'

• wdfrdamKj, úYd,;ajh'

wdfrdamKj, úYd,;ajh l+f,dauh ̂C & keue;s tallfhka ukskq ,nhs' wdfrdamKhl

úYd,;ajh jeä ùu iu`. wdfrdamK w;r iaÓ;s úoHq;a n,h o jeä fõ'

• wdfrdamK w;r mr;rh'

wdfrdamK w;r mr;rh jeä jk úg tajd w;r mj;akd wdl¾IK fyda úl¾IK

n,h wvq fõ'

• udOHfha iajNdjh'

wdfrdamK w;r mj;akd wdl¾IK-úl¾IK n, udOHh ßla;hla jk úg wju jk

w;r wfkl=;a mßjdrl udOH ;=< oS by< w.hla .kS' udOH i;= fuu .=Kh mdrfõoH;dj

f,i y`ÿkajhs' mdrfõoH;dj by< w.hla .kakd udOH ;=< oS iaÒ;s úoHq;a n,h jeä fõ'

• wdfrdams; jia;=j u; wdfrdamK úisÍ we;s wdldrh'

,CISh jQ wdfrdamKhla fjk;a wdfrdamKhla u; we;s lrkakd jQ iaÒ;s úoHq;a n,h"

is,skavrdldr mDIaGhla u; wdfrdamKh úiSÍ we;s úg we;s lrk iaÒ;s úoHq;a n,hg jvd

fjkia fõ' tfia u ;, mDIaGhla u; úiSÍ we;s wdfrdamKh u`.ska we;s lrk iaÓ;s úoHq;a

n,h by; iEu wjia:djl oS u ,nd fok iaÒ;s úoHq;a n,hg jvd fjkia fõ'  ta wkqj

wdfrdamKh úiSÍ we;s wdldrh iaÒ;s úoHq;a n,fha úYd,;ajh flfrys n,mdhs'

Odß;%l

wdfrdamK /ialr ;nd .ekSfï wjYH;dj i`oyd úfYaIfhka

ks¾udKh lrkq ,en we;s WmlrKhla Odß;%lhla f,i y`ÿkajhs'

fïjd nyq, j ksmojkq ,nkafka tlsfklg lsishï

mr;rhlska hqla; j" tlsfklg uqyqKg uqyqK,d ;nd we;s f,day

;yvq folla f,iska h'  fnfyda úg fuu ;yvq w;r mr;rh

mdrúoHq;a øjHhlska mqrjd we;s nj olakg ,efí'

rEmh 3'5'3
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Odrs;%lhl tla w.%hla wdfrdamKh .kajk úg wfkla w.%hg iïnkaO f,day  ;yvqj

fm%arKh fjhs' tu fm%arKh jQ ;yvqj N+.; lsÍfuka" Odß;%lfha ;yvq u; ^¬& yd ^-&

wdfrdamK f.dvk.d .; yels fjhs' fuu wdfrdams; Odß;%lfha mj;akd wdfrdamKh miq

m%fhdackh i`oyd fhdod .; yel'

fï wdldrhg Odß;%lfha w.% úNj iemhqug iïnkaO lsÍfukaa o Odß;%lhla

wdfrdamKh .ekaúh yel'  túg úNj iemhqfuys Ok w.%hg iïnkaO Odß;%lfha ;yvqj

Ok f,i o" úNj iemhqfï RK w.%hg iïnkaO Odß;%lfha ;yvqj RK f,i o wdfrdamKh

fjhs' Odß;%lhg wdfrdamKh ,nd fok úg tys w.% w;r úNj wka;rh by< hhs'

iaÒ;s úoHq;a Odß;dj

Odß;%lhl Odß;dj hkq w.% w;r úNj wka;rh fjda,aÜ tllska by< kexùu i`oyd

,nd osh hq;= wdfrdamK m%udKhhs'

ta wkqj Odß;%lhl Odß;dfõ tallh" fjda,aghg l+f,daï ^QV-1& f,i y`ÿkajuq'

myiqj i`oyd th *erâ tlla ^F& f,i yÿkajkq ,efí'

1 QV-1      = 1 F

*erâ tlla hkq úYd, Odrs;djls' Odrs;%l ksIamdokfha oS t;rï úYd, Odrs;djla

iys; Odrs;%l ksIamdokh fkdfõ' nyq,j ksIamdokh jk Odrs;%lj, Odrs;dj uhsfl%d *erâ

105 g jvd wvq w.hkays mj;S' Odß;%lhl iaÒ;s úoHq;a Odß;dj my; idOl u; r`od mj;S'

• ;yvq w;r mr;rh ^d&

;yvq w;r mr;rh jeä lrk úg" ;yvq w;r fjda,aÜ 1 l úNj wka;rhla mej;Sug

;yvq u; mej;sh hq;= wdfrdamK m%udKh my< niS' fï ksid Odß;dj my< w.hla .kS'

• ;yvqj, j¾.M,h ^A&

;yvqj, j¾.M,h jeä lsÍu u`.ska tajd u; jeä wdfrdamK m%udKhla r`ojd .;

yels fõ' fï ksid ;yvqj, j¾.M,h jeä lsÍfuka Odß;dj jeä fõ'

• udOHfha mdrfõoS;dj ^ε&

udOHhl mdrfõoS;dj by< kexùu u.ska fyda by< mdrfõoS;djla we;s udOHhla

fhdod .ekSfuka Odß;dj jeä lr .; yels fõ'

Odß;%hl

 Odß;dj f,i oelaúh yel'

C = Aε
d

A

d
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.Dy úÿ,s mßm:h

.Dy úÿ,s mßm:hg m%Odk úÿ,s iemhqfuka úÿ,sh ,nd .ekSfï oS w;HjYHfhka

iïnkaO l< hq;= m%Odk Wmdx. lsysmhla fjhs' tu Wmdx. we;=<;a leá igykla my;

olajd we;'

fYaIOdrd mßm: ì|sskh  R.C.C.B

.Dy úÿ,s mßm:hl we;s m%Odk WmlrK j¾. folls'

1' md,k Wml%u'

2' wdrlaIK Wml%u'

md,k Wml%u

.Dy úÿ,s mßm:hl Ndú; lrk md,k Wml%uh m%Odk iaÉphhs ^Main Switch ) '

fuh fjka l=rej ( Isolater) kñka o y`ÿkajhs' fuh u`.ska ksjig iemfhk úÿ,s iemhqfï

iÔù yd WodiSk iïnkaO in`o;d tljr úikaê flf¾'

wdrlaIK Wml%u

úÿ,sh mßyrKfha oS úÿ,sfha we;s wk;=re odhl nj ksid úfYaIfhka  wdrlaIK Wml%u

Ndú; lsÍug isÿ fõ' fuys oS Ndú; jk wdrlaIK Wml%u m%Odk jYfhka ldKav follg

fjkalr oelaúh yel'

• mqoa., wdrlaIdj i`oyd jQ WmlrK'

• foam, wdrlaIdj i`oyd jQ WmlrK'

mqoa., wdrlaIdj i`oyd jQ WmlrK

fuh ñys ldkaÿ Odrd wdrlaIK Wml%u ldKavhg wh;a fõ' fndfyda  úg mqoa.,fhl=g

ydkshla isÿ jkafka úÿ,s  WmlrKhlska fyda úÿ,s /yeka ud¾.hlska ldkaÿ jQ úÿ,sh

mqoa.,fhl=f.a YÍrh ;=<ska .e,Sfuks'

ñys ldkaÿ Odrdjla hkq úÿ,s moaO;sfhka msg;g ldkaÿ jk Odrdjla fmdf<djg

m%Odk iaúph  Main Switch

lsf,dafjdÜ meh ógrh  KWh meter

fiajd ú,dhlh  Service Fuse

fiajd /yek ̂ Service Cable&

is`.s;s mrsm: ì`Èk fyda ú,dhl we;=<;a

úfnÿï fmÜáh  Distribution Board

úÿ,s n,

wêldßh i;=

Wmdx.

mdßfNda.slhd

i;= Wmdx.
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.uka lsÍuhs' fuu wdrlaIK Wml%uj, oS moaO;sfhka msg;g Odrdjla ldkaÿ jQ úg th

mqoa.,hkg ydks fkdù ñys ldkaÿ Odrdjla njg m;a lsÍu yd tu ñys ldkaÿ Odrdj u.ska

ñys ldkaÿ Odrd mßm: ì`oskhla fyj;a fYaI Odrd mßm: ì`oskhla l%shd;aul lrjd úÿ,s

iemhqu úikaê lr ùu isÿ lrhs'

fYaI Odrd mßm: ì`oskh l%shd;aul ùfï uQ,O¾uh jkqfha mßm:fhka msg;g

Odrdjla ldkaÿ jQ úg iðú yd WodiSk /yeka ;=< .,k Odrdfõ we;s jk wiu;=,s;;dj

fya;=fjka tys we;s hdka;%Khla u`.ska iaúph l%shd;aul ù úÿ,sh úikaê lsÍuhs'

fYaI Odrd mßm: ì`oskhla f;dard .ekSfï oS th ;=<ska thg ydks fkd jk fia .,d

hd yels Wmßu Odrdj yd úÿ,sh úikaê lsÍug wjYH wju ldkaÿ Odrdj jeo.;a msßú;r fõ'

.Dy úÿ,s mßm:hl Ndú; lrk fYaI Odrd mßm: ì`oskhl Wmßu Odrdj  30A úh

hq;= jk w;r wju ldkaÿ Odrdj 30mA úh hq;= hs' óg wu;r j ldkaÿ Odrdjla we;s jQ miq

mßm: ì`oskh l%shd;aul ùug .; jk ld,h o jeo.;a mrdñ;shls' fuu ld,h 0'1 ;;amr

úh hq;= hs'

foam, wdrlaIdj i`oyd jQ WmlrK

fndfyda úg foam, wdrlaIdj i`oyd ;¾ckhla jkafka úÿ,s ksid we;s jk .sks

.ekSï h' .sks we;s ùug m%Odk fya;=j jkafka wêOdrdjla .e,Suhs'

wêOdrdjla hkq úÿ,s /yekg fyda úÿ,s WmlrKhg Tfrd;a;= fok Wmßu

Odrdjg jvd jeä Odrdjla .e,Suhs' wêOdrdjka we;s úh yels wjia:d lsysmhla my; oelafõ'

1' mßm:fha .,d hd yels Wmßu m%u; Odrdjg jvd  jeä Odrdjla ,nd .kakd

úÿ,s WmlrK Ndú; lsÍu'

2' ¨yqj;a ùu ^iÔú yd WodiSk /yeka folla tlg .eàu&'

3' WodiSk fyda  iÔú /yefka we;s ,sys,a in`o;d'

wêOdrdjla .e,Su je<elaùu i`oyd fhdod we;s wdrlaIK Wml%u" wêOdrd wdrlaIK

Wml%u f,i y`ÿkajhs'

.Dy úÿ,s mßm:hl Ndú; jk wêOdrd wdrlaIK Wml%u lsysmhls'

I fiajd ú,dhlh (Service Fuse)

iïmQ¾K .Dy úÿ,s mßm:h ;=<ska .e,sh yels Wmßu Odrdjg ^30A& jvd jeä

Odrdjla .,d .shfyd;a  ú,hkh ù úÿ,s iemhqu úikaê ùu i`oyd fhdod we;' ú,dhlh

oejqKq miq fodaIh ksjeros lr ú,dhlh kej; fhosh hq;=hs'

II is̀.s;s mßm: ì`oskh (Miniature Cricuit Breaker)

.Dy úÿ,s mßm:hla Wmmßm:j,g fnod úÿ,s /yeka weoSu lrkq ,nhs' .Dy úÿ,s

mßm:j, 5A yd 15A  Wmmßm: fhdod .kshs'

iEu Wmmßm:hlg u úÿ,sh iemhSfï  oS is̀.s;s mßm: ì`oskhla yryd úÿ,sh imhhs'

is`.s;s mßm: ì`oskh u.ska wod< Wmmßm:fha .,d hd hq;= Wmßu Odrdjg jvd jeä Odrdjla

.,d .shfyd;a úÿ,sh úikaê lr wdrlaIdj i,ihs' ú,dhlj, fuka kej;
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ú,dhl lïì fhoSulaa fïjd Ndú;fha § wjYH fkdfõ' fodaIh ksjeros lr iaúph by<g

fhduq lsÍfuka kej; l%shdlrúh yels h' is`.s;s  mßm: ìoskh 6A , 10A, 16A,  32A  hk

m%udKj,ska ,nd .; yel'

5A ,  yd 15A   Wmmßm: i`oyd ms<sfj<ska 6A,  yd   16A   is`.s;s mßm: ì`osk fhdod .; yel'

.Dy úÿ,s mßm:hl úÿ,s /yeka ia:dmkh lsÍfï oS Wmdx. iú lsÍfï oS yd kv;a;=fõ oS

my; oelafjk wka;¾ cd;sl úÿ,s ;dlaIK wK mk;aj,g wkql+, j  lghq;= l< hq;= h'

Wmdx. iú lsÍug yd Ndú;hg wod< wka;¾ cd;sl úÿ,s ;dlaIK wKmk;a ^International

Electrical Technology -IET&

1'  mdßfNda.slhd ,nd .kakd Wmßu Odrdjg jvd jeä Odrdjla ,nd .;fyd;a ú,dhlh

   oeù f.dia wdrlaIdj ie,eiaùu i`oyd fiajd ú,dhlhla fhosh hq;= h'

2'  ksjig iemfhk úÿ,sh tljr úikaê lsÍug yels jk fia ^iÔj yd WodiSk /yeka

   fol u& m%Odk iaúphla fhosh hq;= hs'

3'  ú,dhl$i`.s;s mßm: ì|sk fhosh hq;af;a iÔù /yekg muKs'

4'  ñys ldkaÿ Odrdjl § iajhxl%Sh j l%shdlr iemhqu úikaê jk fia fYaI Odrd mßm:

   ì`Èkhla iú l< hq;= h'

5'  ish¨ flfjks msgqjdkaj, ^socket outlet& N+.; w.% N+.; /yekla u`.ska iïnkaO lr

   ìï .ekaúh hq;= h'

6'  ìï .ekaùu i`oyd 50mm muK úIalïNh we;s .e,ajkhsia nghla 1 1$2 m muK

   .eUqrg  fmdf<dfõ .s,aúh hq;= h'

7'  mßm:j, .,k Wmßu Odrdjg .e<fmk fia /yeka f;dard .; hq;=hs'

8'  5A Wmmßm:hla i`oyd fhÈh yels Wmßu úÿ,s myka ixLHdj 10 ls'

9'  5A Wmmßm:hla i`oyd 5A flfjks msgjdka 2la muKla Wmßu jYfhka fhÈh hq;=

    w;r  1$1'13 /yeka fhÈh hq;= h'

10' 15A Wmmßm:hla i`oyd 15A flfjks msgqjdk 1 la muKla fhÈh hq;= w;r 7$0'67

    /yeka fhÈh hq;= h'

11' iEu Wmmßm:hla i`oyd u ú,dhlhlska fyda is.s;s mßm: ì`Èkhla u`.ska wêOdrd

   wdrlaIKh ie,ish hq;=hs'

úÿ,s mykla ia:dmkh lsÍu

úÿ,s mykla ia:dmkfha § Wmmßm:j,g wod<

úÿ,s ;dlaIK wK mk;a wkq.ukh lrñka kshñ;

úÿ,s Wmdx. iys; j /yeka we§u l< hq;= hs' 5A

Wmmßm:hl úÿ,s mykla ia:dmkh lrk wdldrh

oelafjk /yeka we§fï ie,eiaula rEmh 3'5 oelafõ' rEmh 3'5

myk

iaúph
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.Dy úÿ,s mßm:j, Ndú; jk ixfla;

.Dy úÿ,s mßm:j, Ndú; jk úúO WmlrK $ Wmdx. i`oyd Ndú; jk iïu;

ixfla; my; oelafõ'

I
I

Wmdx.fha ku lïì we§fï ie,eiafï yd Odrd

fhd;a ie,eiafï Ndú; ixfla;
msß ie,iqfï Ndú;

ixfla;

úÿ,s ukqj

m%Odk jyrej

fYaI Odrd mßm:

ì¢kh

is `. s; s mßm: ì¢k

iys; úfnÿï mqjrej

kWh

N

L

is`.s;s mßm: ì¢kh

ú,dhlh
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idudkH ixjD;

tnqï fnd;a;u

idudkH újD; tnqï

fnd;a;u

mxld fõ. md,lh

Wmdx.fha ku lïì we§fï ie,eiafï yd Odrd

fhd;a ie,eiafï Ndú; ixfla;
msß ie,iqfï Ndú;

ixfla;

;ks ux iaúph

fo ux iaúph

w;rueos iaúph

flfjksh

N/C

N/O
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Wmdx.fha ku lïì we§fï ie,eiafï yd Odrd

ud¾. ie,eiafï Ndú; ixfla;
msß ie,iqfï Ndú;

 ixfla;

úÿ,s myk

úÿ,s mxldj

m%;s§mk k< myk

úÿ,s iSkqj

;ks k< myk

oaú;aj k< myk

msrsie,iqï

 igyk

Odrd ud¾.

 igyk

/yeka we§fï

 igyk

N

L

N

L
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t

V

úÿ,sh yd úÿ,s Wmdx.

úÿ,sh ir, Odrd yd m%;Hdj¾; Odrd hkqfjka m%fNao folls'

ir, Odrdj ̂ Direct Current/ D.C&

ir, Odrdj fldaI Ndú;fhka ,nd .kakd w;r iaÓr O%eùh;djla we;' ir, Odrd

iemhqula lef;dav lsrK foda,fkalaIhlska ksßlaIKh l< fyd;a my; wdldrhg oelsh

yel'

ir, Odrd iemhqula                ixfla;fhka olajhs'

m%;Hdj¾; Odrd ̂Alternative Current / A.C.&

m%;Hdj¾; Odrd iemhqula  ∼ ixfla; u.ska oelafjk w;r pqïnl lafIa;%hla ;=<

;nk ,o ikakdhl o`.rhla N%uKh lrùu u.ska m%;Hdj¾; fjda,aàh;djla ksmojhs' fï

wdldrhg m%;Hdj¾; fjda,aàh;djla ckkh jk wdldrh my; rEm igyfkka oela fõ'

rEm igyfka oelafjk wdlrhg ikakdhl o`.rh pqïnl lafIa;%hg ,ïnl j

msysgk úg we;s jk úoHq;a i%djh Y+kH neúka ckkh jk m%;Hdj¾; Odrdfõ  fjda,aàh;djh

Y=kH fõ' ikakdhl o`.rh ,ïnl ;;a;aajfha isg pqïnl lafIa;%hg iudka;r jk  wjia:dj

olajd 900 la N%uKh  ùfï §  my; ;rx. igyfka oelafjk mßÈ fjda,aàh;dj l%ufhka

jeä ù Wmßuh olajd meñfKa' fï wdldrhg B<. 900  § fjda,aàh;dj l%ufhka wvq ù

Y+kHhg <`.d fõ' B<. 900 § úreoaO ÈYdjg fjda,aàh;dj Wmßuh olajd jeä ù B<. 900 §

kej; Y=kHhg meñfKa' m%;Hdj¾; Odrdjla lef;dav lsrK foda,fkalaIhla u.ska

ksßlaIKfhka my; ;rx.dldrh oel .; yel'

1234
1234
1234

1234
1234
1234

123456789012345678
123456789012345678
123456789012345678
123456789012345678
123456789012345678
123456789012345678

123456789012345678
123456789012345678
123456789012345678
123456789012345678

W;a;r O%ejh

olaIsK O%ejh

nerh

ikakdhl o`.rh

i

t

v
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 fï wkqj m%;Hdj¾;  Odrdjg iaÓr O%eùh;djla fkdue;s nj;a Ok yd RK w;r

úp,kh jk nj;a jgyd .; yels h' by; úia;r l< wdldrhg ikakdhl o`.rh tla

jghla ̂ 3600 a& N%uKh jk úg we;s jk ;rx. fldgi tla pl%hla f,i y÷kajhs' m%;Hdj¾;

Odrdjla fm%arKfha § ;;amrhg we;s jk pl% .Kk tu m%;Hdj¾; Odrdfõ ixLHd;h f,i

y÷kajhs' tkï ixLHd;h hkq ;;amrhg we;s jk pl% m%udKhhs' th y¾Üia ^Hz& keue;s

tallfhka ukskq ,nhs'

m%;Hdj¾; Odrd m%Nj f,i nhsisl,a vhskfudaj " .Dyia: m%;Hdj¾; Odrd ckl"

m%Odk úÿ,s iemhqu" oelaúh yels h' oeka úÿ,sh iïnkaO uQ,sl rdYska lsysmhla ms<sn`o j

i,ld n,uq'

fjda,aàh;dj

úh<s fldaIhla ie,l=jfyd;a tys RK w.%fha Ok w.%hg idfmalaI j bf,lafg%dak

jeä m%udKhla we;' fï ksid fldaIhl Ok w.%h yd RK w.%h w;r bf,lafg%dak mSvk

fjkila we;' fuu bf,lafg%dak mSvk fjki úNj wka;rh ̂ Potential Differance& fyj;a

fjda,aàh;dj ̂ Voltage& hkqfjka y÷kajhs' fjda,aàh;dj V j,ska olajk w;r fjda,aàh;dj

ukskq ,nk tallh fjda,aÜ fõ' l=vd yd úYd, fjda,aàh;djla oelaùu i`oyd my; oelafjk

tAll .=Kdldr yd Wmtall Ndú; fõ'

                   1000 µV =1mV

                    1000 mV = 1V

                     1000 V  = 1kV

ir, Odrd iemhqula únerhg iïnkaO l< úg Ok w.%h yd RK w.%h w;r mj;sk

bf,lafg%dak mSvk fjki ksid RK w.%fha isg Ok w.%hg bf,lafg%dak .,hs'

Odrdj ̂Current&

by; i`oyka l< wdldrhg bf,lafg%dak mSvk fjki tkï fjda,aàh;dj ksid

we;s jk bf,lafg%dak .e,Su úoHq;a Odrdj .e,Su jYfhka y÷kajhs' bf,lafg%dak .e,Su isÿ

jkafka RK w.%fha isg Ok w.%hg jqj;a iïu; Odrdj Ok w.%fha isg RK w.%hg ,l=Kq

lrhs'

Odrdj I j,ska olajkq ,nk w;r th ukskq ,nkafka weïmsh¾j,sks ^A& ' l=vd yd

úYd, Odrd w.hka m%ldY lsÍu ioyd my; oelafjk Wmtall Ndú; lrhs'

             1000 µA =1mA

                    1000 mA = 1A

m%;sfrdaOh ̂Resistence&

ikakdhlhla ;=<ska Odrdj .e,Sug olajk ndOdj m%;sfrdaOh f,i y÷kajhs' m%;sfrdaOh

R j,ska olajk w;r ukskq ,nk tallh ´ï ^Ω & fõ'  úYd, m%;sfrdaO w.hhla oelaùu

i`oyd my; oelafjk tall .=Kdldr Ndú; fõ'

1000Ω =  1kΩ
1000KΩ =  1MΩ
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m%;sfrdaOh wvq ;U" we`¨ñkshï" ms;a;, jeks f,day ikakdhl jYfhka Ndú; jk

w;r m%;sfrdaOh jeä gx.aiakagka" khsfl%daï jeks f,day úner ^Loads& i`oyd Ndú; lrhs'

únerhla i`oyd m%;sfrdaOh jeä ikakdhl Ndú; jk wjia:d lsysmhla my; oelafõ'

úÿ,s bia;%slal" .s,a¨ï;dml"

úÿ,s Wÿka wdosfha Ndú; jk - ksfl%daï

;dmk o`.r ̂Element&

úÿ,s mykaj, Ndú; jk iQ;s%ld - gx.aiagka

^Filament&

m%;sfrdaOh b;d wêl øjH mßjdrl f,i Ndú; lrhs' mßjdrl hkq úÿ,sh .uka

fkd lrk  øjHhhs'

úÿ,s yd bf,lafg%dksl mßm:hkays Odrdj md,kh i`oyd Ndú; lsÍug úúO w.hka

f.kaa hq;a m%;sfrdaOl ksmojd we;' m%;sfrdaOl ksmoùu i`oyd ldnka nyq, j Ndú; jk w;r

gx.iakagka khsfl%dï jeks f,day j¾. o Ndú; lrhs'

mßm:hla i`oyd m%;sfrdaOlhla f;dard .ekSfï oS m%;sfrdaO w.h muKla fkdj

m%;sfrdaOh fhdok ia:dkfhka .,k Odrdj o ie,ls,a,g .; hq;= h' tu Odrdj ksid

W;ai¾ckh jk cjhg Tfrd;a;= fok m%u; cj w.hhka iys; m%;sfrdaOl f;dard .; hq;=

h'

WodyrKhla f,i m%;sfrdaOlhla fhosh hq;= ia:dkfhka .,k Odrdj 2mA la yd

m%;sfrdaOlh 100Ω la hehs ie,l=j fyd;a W;ai¾ckh jk cjh P= I2 R m%ldYkh u.ska

my; mßos ,nd .; yel'

         P = I2 R

= 2 × 2 × 10-6 × 100 W

= 4 × 10-4 W

= 0.4 mW

m%;sfrdaOl 1/8 W, 1/4 W, 1/2 W, 1W, 2W, 5W, 10W,20W wdoS m%u; cj w.hkaf.ka

ksmojd we;' by; m%;sfrdaOlh i`oyd f;dard .; hq;af;a wdikak m%u; cj w.h jk 1/8

W m%;sfrdaOlhls'

1/8 Wisg 2 W olajd jQ m%;sfrdaOl ldnka mg, j¾.fha ̂Carbon film& m%;sfrdaOlj,ska

,nd .; yels jk w;r 5 W, 10 W, 20W jeks by< cj w.hka iys; m%;sfrdaOl lïì t;+

j¾.fha ̂ Wire wound& m%;sfrdaOlj,ska ,nd .; yel'

nyq, j Ndú;fha mj;skafka ldnka mg, m%;sfrdaOl jk w;r tajdfha w.h oelaùu

i`oyd j¾K fla;hla Ndú; lrhs' j¾K fla; l%u folla we;s w;r j¾K y;f¾ j¾K

fla;h iys; m%;sfrdaOl nyq, j Ndú;fha mj;S'
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j¾K y;f¾ j¾K fla;h

fuu j¾K fla;h Ndú;fhka w.h lshùfï oS 1jk yd 2 jk ;Srej,g wod< wxl

fhdok w;r ;=ka jk ;Srefõ j¾Khg wod< ìxÿ ixLHdj fhoSu fyda oS we;s 10 .=Kdldrfhka

.=K lsÍu u.ska m%;sfrdaOlfha w.h ´ïj,ska ,efí'

y;r jk ;Srefõ we;s j¾Kfhka oelafjkafka iyk w.hhs' j¾K fla;h Ndú;fhka

j¾K ;Sre iys; m%;sfrdaO lsysmhl w.h lshjk wdldrh i,ld n,uq'

j¾Kh 1 ;Srej 2 ;Srej 3 ;Srej  .=Kk rEmh iyk w.h

l`M 0 0  × 100

ÿUqre 1 1  × 10    ± 1 %

r;= 2 2  × 102     ± 2 %

;eô,s 3 3  × 103

ly 4 4  × 104

fld< 5 5  × 105

ks,a 6 6  × 106

oï 7 7  × 107

w`M 8 8  × 108

iqÿ 9 9  × 109

rka                                              ×  0.1
rsoSA             × 0.01
wj¾K ± 20 %

±  10 %

± 5 %

r;= r;= ÿUqre rka

2    2 ×10        ± 5%

             220Ω ± 5%

ÿUqre= l`M l`M rka

   1    0×100        ± 5%

   1   0 × 1             ± 5%

                    10Ω± 5%

r;== oï r;= ßoS

   2    7 × 102     ± 10%

   2   7 × 100     ± 10%

             2700 Ω± 10%

              2.7 kΩ± 10%

ly oï rka rka

   4     7× 0.1  ± 5%

             4.7Ω± 5%

             4.7Ω± 5%
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m%;sfrdaOlj, l%shdldÍ;ajh wkqj tajd my; oelafjk mßos j¾.SlrKh lr we;'

iaÓr m%;sfrdaOl ̂ Fixed Resistors&

lsishï iaÒr m%;sfrdaO w.hla ,nd .ekSu i`oyd ksmojd we;'

ixfla;h

úp,H m%;sfrdaOl ̂ Variable Resistors&

lsishï mrdihla ;=< m%;sfrdaO w.h fjkia lr .; yels wdldrhg ilia lr we;'

fïjd j¾. folhs'

1 úNjudk j¾.h

úÿ,s fyda bf,lafg%dksl WmlrK l%shdlrjkakdg wjYH úgl oS m%;sfrdaOh fjkia

lr .ekSug yels wdldrhg fïjd ilia lr we;'

Ndú; jk wjia:d

.=jka úÿ,s hka;%j, mßud md,lh ^Volume Control&" ,dïmq w÷rel=re mßm:j,

^Lamp Dimmer Circuit& wdf,dal m%udKh md,khg' fuu Ndú;hkays os m%;sfrdaOh fjkia

lsÍu u.ska fjd,aàh;dj fjkia  lsÍu isÿ lrhs'

2 fmr ieliQ j¾.h ^Preset type&

mßm:hla tl,ia lsÍfï oS m%;sfrdaOh wjYH mßos ilia lr ;nd .ekSu i`oyd Ndú;

lrhs' WmlrK ksmojd Ndú; lsÍug fmr ieliqï m%;sfrdaOlfha fjkila lr .ekSug

muKla Ndú; lrhs' WmlrKh Ndú; lsÍfï oS fïjdfha fjkialï isÿ lsÍu fkdlrhs'

m%;sfrdaOl ksIamdokh lr we;s øjH yd iajNdjh wkqj o my; oelafjk mßos

j¾.SlrKh l< yel'

• ldnka ixhqla; m%;sfrdaOl

^Carbon Composition Resistors&

• ldnka mg, m%;sfrdaOl

^Carbon Film Resistors&

• f,day mg, m%;sfrdaOl

^Metal Film Resistors&

• lïì t;+ m%;sfrdaOl

fyda

fyda

fyda
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^Wire wound Resistors&

m%;sfrdaOl iïnkaO lsÍfï oS l%u folla Ndú; fõ'

1 fY%aKs.; l%uh

fuys oS uq`M m%;sfrdaOh tkï iul m%;sfrdaOh fhdod we;s m%;sfrdaOl ish,af,a u

m%;sfrdaê w.hkaf.a tl;=jg iudk fõ'

2 iudka;r .; l%uh

fuys oS iul m%;sfrdaOh fhdod we;s m%;sfrdaOl w.hhkays mriamrhkaf.a tl;=fõ

mriamrhg iudk fõ'

iudka;r.; j we;s m%;sfrdaOl tlsfklg iudk jk úg"

hk m%ldYh myiqfjka ,nd .; yel'

iudk m%;sfrdaOl fhdod we;s wjia:djla i,ld n,uq'

R1 R2      R3

R   =    R
1
  +   R

2
  +   R

3 
 + ......... + Rn

R
1

R
2

R
3

=
R

1

1

R

1
+

R
2

1

R
3

1
+ + .............

R
n

1

iudka;r.; j fh¥ uq`M m%;sfrdaOl ixLHdj
=iul m%;sfrdaOh

tla m%;sfrdaOlhl w.h

120 Ω

120 Ω

120 Ω

R   =  120 Ω
   3

 =  40 Ω
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tlsfklg fjkia w.hhka iys; m%;sfrdaOl fh¥ wjia:djla i,ld n,uq'

fY%aKs.; yd iudka;r.; ine÷ï  fol u iys; m%;sfrdaOl moaO;s Ndú; lrkq ,nhs'

lsishï  ld¾hhla i`oyd wjYH w.h iys; m%;sfrdaOlh fkdue;s wjia:djl oS by;

iïnkaOl l%u Ndú; lr wjYH m%;sfrdaOlh ilid .; yel'

WodyrKhla i,ld n,uq'

Tng 220 Ω m%;sfrdaOlhla wjYHj we;ehs is;kak' kuq;a Tn <`. we;af;a 470 Ω
m%;sfrdaOl lsysmhla yd 100 Ω lsysmhla muKla kï tu m%;sfrdaOl Ndú; lr by; w.h

fyda Bg wdikak w.hla ,nd .; yels wdldr folla my; mßos oelaúh yel'

5Ω

10Ω

100Ω

=
5

1
+

10

1
+

100

1

 =   20 + 10 + 1

100

R

1

=
R

1       31

 100

=
R

1       31

 100 = 3.2 Ω

100 Ω
R

220 Ω

100 Ω

470 Ω

Ω

Ω

Ω

 =   220 + 50 + 470R

= 740 Ω

=R1       100

    2
=  50 Ω
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wm mßm:hla ie,iqï l< úg ie,iqug wkqj  ,efnk m%;sfrdaO w.h u iys;

m%;sfrdaOl we;eï úg fjf<`ofmdf<a ñ, oS .ekSug fkd yels jkq we;' túg Bg jvd;a

wdikak w.h iys; m%;sfrdaOlh ñ, oS .ekSug isÿ fõ'

úoHq;a cjh

únerhla ^´kEu úÿ,s WmlrKhla& úoHq;a Yla;sh Wmfhda.S lrf.k lrkq ,nk

ld¾h m%udKh cjh f,i yÿkajhs' únerhl fo fl<jr úNj wka;rh ( V ) yd th ;=<ska

.,k Odrdfõ ( I ) .=Ks;hg cjh iudk fõ' th my; m%ldYfhka oelaúh yel'

cjh P j,ska olajk w;r th uksk  tallh fjdÜ ^W& fõ' úYd, yd l=vd cj

w.hhka oelaùfï oS my; oelafjk Wmtall yd .=Kdldrj,ska cj w.h olajkq ,nhs'

1000 mW =  1W

1000 W =  1KW

1000 KW =  1MW

1000 MW =  1GW

Odß;%l

Odß;%lhla hkq ;djld,slj úÿ,sh .nvd l< yels Wmdx.hls' Odß;%l j¾. lsysmhla

Ndú; jk w;r tajdfha ixfla; my; oelafõ'

470Ω

470Ω

R   =  470Ω
  2

 =  235ΩR

 100Ω    100Ω

R

=   200 ΩR

P = VI

iaÒr Odß;%l

úoHq;a úÉfþoH Odß;%l

iqir Odß;%l

á%j¾ Odß;%l
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Odß;%l fY%aKs.; yd iudka;r.; j iïnkaO l< yel'

fY%aKs.; l%uh

iudka;r.; l%uh

Odß;%lhl Odß;dj ukskq ,nk tallh *erâ ^F& jk w;r my; Wmtall

Ndú; lrhs'

1000 pF    =  1nF

1000 nF    =   1µF

fm%arl

ikakdhlhla  o`.rhla f,i t;Sfuka fm%arlhla ilid .; yel' fïjd u`.ska

m%;Hdj¾; Odrdjla iemhSfï oS úp,kh jk pqïNl lafIa;%hla we;s lr  .; yels h' fm%arl

tajdfha fhdod we;s yrh wkqj yd l%shdldÍ;ajh wkqj j¾. l< yel' úúO fm%arl j¾. yd

ixfla; my; oelafõ

jdhq yrh iys; fm%arl

uDÿ hlv yrh iys; fm%arl

f*rhsâ yrh iys; fm%arl

úp,H fm%arlh

fm%arlhla ksid we;s jk fm%arl;dj ^Inductanu& uekSu i`oyd fykaß ^Henry) hk

tallh Ndú; lrhs' l=vd fm%arl;dj uekSu i`oyd my; Wmtall Ndú; lrhs'

1000 µH    =  1mH

1000 mH    =   1H

=
C

1

1

C

1
+

C
2

1

C
3

1
+ + .............

C
n

1

C
1

C
2

C
3

C = C
1  

+  C
2
  +  C

3
 + ..................... + C

n

C
1

  C
2

   C
3

=

C

=

C
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3'6 wdf,dalh

wdf,dalh Yla;s m%fNaohla jk w;r th úúO ,laIKj,ska iukaú; h'  wdf,dalh
Yla;s m%fNaohla neúka úúO ld¾hhka bgq lr .ekSu i`oyd fhdod .; yels w;r" fjk;a
Yla;s m%fNaohla njg m;alr .ekSfï yelshdj o we;'  iQ¾h fldaI fhdod f.k úÿ,sh
ksmoùu" Ydl m%Ndixiaf,aIKh u.ska wdydr ksmojd .eksu fï i`oyd ksoiqka lsysmhls'

wdf,dalh hkq úoHq;a pqïnl j¾Kdj,sfha tla;rd mrdihla ;=< mj;akd ;rx. fõ'
úúO ixLHd;j,ska úlsrKh jk ;rx. moaO;ssh "úoHq;a pqïnl j¾Kdj,shúoHq;a pqïnl j¾Kdj,shúoHq;a pqïnl j¾Kdj,shúoHq;a pqïnl j¾Kdj,shúoHq;a pqïnl j¾Kdj,sh" kï fõ'
úoHq;a pqïnl ;rx.hl úoHq;a yd pqïnl flaIa;% msysgk wdldrh my; 3'6'1 rEmfhka
oelafõ'

fuys úoHq;a yd pqïnl lafIa;% tlsfklg ,ïnl j msysghs'  wdf,dalfha m%fõ.h 3
x 105 mS

-1  jk w;r ̂ jd;fha §& c,fha § 223 x 103 mS
-1 o ùÿrej, § 2 x 105 mS

-1 o Èhuka;s
;=< § 124 x 103 mS

-1 o fõ'
úoHq;a pqïnl ;rx. w;ßka oDYH wdf,dal ;rx. muKla ñksia weig ixfõ§ fõ'

"wdf,dalhwdf,dalhwdf,dalhwdf,dalhwdf,dalh" hkq oDYH ;rx. iuQyhlg fokq ,nk fmdÿ kula jk w;r" tla tla ;rx.h
weig ixfõ§ jkqfha tlsfklg fjkia jQ j¾K f,isks'  fuu j¾K iuQyhg oDYHoDYHoDYHoDYHoDYH
j¾Kdj,shj¾Kdj,shj¾Kdj,shj¾Kdj,shj¾Kdj,sh hhs lshkq ,efí'  ixLHd;fha jeä ùu wkqj j¾K fjkia ùu ika;ksl f,i
isÿ jqj o meyeÈ,s j oelsh yels j¾K y;lska ̂ 7& th iukaú; fõ ̂ rEmh 3'6'2& '  wdf,dalh
hï jia;=jla u; jegqKq úg th o¾Ykh fõ'  tfia jkafka jia;=j u`.ska  wdf,dalh
mrdj¾;kh jk ksid h'  tfy;a iqÿ wdf,dalh ^ish¨ j¾K tl;=jla& weig jegqK úg
tla tla j¾Kh fjka fjka j y`ÿkd .eksug weig fkd yels w;r th iqÿ j¾Kh f,i
olS'

rEmh 3'6'1

úoHq;a  pqïnl
;rx.fha ÈYdj

r;== ;eô,s ly fld< ks,a bkaäf.da oï

wfOdarla; mdrc
ïnq,

laIqø ;rx.
oDYH
wdf,dalh >ixLHd;h

jeä fõ

rEmh 3'6'2

x lsrK γ lsrK

f¾äfhda ;rx.

1012  Hz 1015  Hz
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m%d:ñl j¾K yd oaú;Shsl j¾Km%d:ñl j¾K yd oaú;Shsl j¾Km%d:ñl j¾K yd oaú;Shsl j¾Km%d:ñl j¾K yd oaú;Shsl j¾Km%d:ñl j¾K yd oaú;Shsl j¾K

j¾Kdj,sfha we;s ish¨ u j¾K ;eksh yels uQ,sl j¾K ;=kls'  th m%d:ñl j¾K
f,i y`ÿkajk w;r tu j¾K r;=" fld<" yd ks,a fõ'

r;=" fld<" yd ks,a j¾K ixl,kfhka my; wdldrfha m%;sM, ,efí'
B   -  ks,a
R   -  r;=
G   -  fld<
M  -  uefckagd (B +R)

C   -  ishEka ^uhqr ks,a& (B +G &
Y   -  ly ^R + G &
W  -  iqÿ (B +G +R )

m%d:ñl j¾K hq.,la tla ù oaú;Shsl j¾K ;khs'  ta wkqj uefckagd" ishEka yd
ly hk j¾K oaú;Shsl j¾K f,i y÷kajhs' j¾K rEmjdyskS ;srfha yd ´*afiÜ uqøKfha
§ j¾K ,nd fokqfha ms<sfj<ska m%d:ñl yd oaú;Shsl j¾K weiqfrks'

fmrk Ndú;h u.ska j¾K fjkalr .eksufmrk Ndú;h u.ska j¾K fjkalr .eksufmrk Ndú;h u.ska j¾K fjkalr .eksufmrk Ndú;h u.ska j¾K fjkalr .eksufmrk Ndú;h u.ska j¾K fjkalr .eksu
we;eï jia;= ;=<ska wdf,dalh iïmQ¾Kfhka úksúo hhs'  ùÿre" we;eï fmd,s;ska

j¾. c,h fï i`oyd ksoiqka lsysmhls'  tajd mdroDYH øjH f,i ye¢kafõ'  we;eï jia;=
;=<ska wdf,dalh w¾O f,i .uka flf¾'  f;,a lvodis" fif,dafmaka lvodis" u,a ùÿre"
w÷re lrk ,o ^tinted& ùÿre ta i`oyd jQ ksoiqka lsysmhls'  tajd mdrNdIl øjH kï fõ'
we;eï jia;= ;=<ska wdf,dalh .uka fkd lrk w;r tajd mdrdkaO jia;= f,i ye`Èkafõ'
mdrdkaO jia;= i|yd ksoiqka f,i ì;a;s" oej" f,day ;yvq oelaúh yel' mdrNdIl øjH
;=<ska wdf,dalfha we;eï j¾K .uka fkd lrk neúka tajd j¾K fmrk f,i Ndú;
lrhs' j¾K iuQyhlska lsishï j¾Khla fjkalr .ekSug fmrk Ndú; flf¾'  fmrkhla
;=<ska j¾K iuQyhla hjkq ,enQ úg fmrkfha j¾Khg wod< j¾K ;rx.h muKla
fmrkh ;=<ska .uka lrk w;r wfkl=;a ;rx. fmrkh u`.ska wjfYdaIKh lrhs' uq,a
hq.fha j¾K rEmjdyskS leurd ;=< j¾K fmrk Ndú;fhka j¾K fjkalr .ekSu isÿ
lrkq ,enQ w;r" tu`.ska m%d:ñl j¾K we;=<;a Pdhdjka ;=kla fjka fjka j ìys lr .kS'
tfia u l,d;aul PdhdrEm .ekSfï § o fmrk nyq, j fhdod .kS' m%d:ñl j¾K fmrk
;=<ska m%d:ñl j¾K lsrK muKla .uka lrk w;r oaú;Shsl fmrk ;=<ska Bg wod< m%d:ñl
j¾K foflys u lsrK .uka lrhs'

       r;= fmrkh      fld< fmrkh                 ks,a fmrkh'

       ly fmrkh      ueckagd fmrkh        ishEka fmrkh

W

B

YR G

M C

iqÿ r;= iqÿ fld< iqÿ ks,a

iqÿ r;=+fld< iqÿ r;=+ks,a iqÿ
ks,a+fld<
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wdf,dal mrdj¾;kh

we;eï jia;= wdf,dalh mrdj¾;kh lrhs' o¾mK" TmoeuQ f,day ;yvq" c, mDIaG
wdÈh tajdg WodyrK fõ' wdf,dalh mrdj¾;kh ùfï § m;k yd mrdj¾;k lsrK o"
m;k ,laIHfha § we`È wNs,ïnh o" tl u ;,hl mj;S' tfia u m;k yd mrdj¾;k fldaK
tlsfkl iudk fjhs ^rEmh 3'6'3&'

X -Y  -  ;,o¾mKh
A -B  -  m;k lsrKh
B -C  -  mrdj¾;k lsrKh
B -D  -  wNs,ïnh
Q 

1
    -  m;k fldaKh

Q 
2
    -  mrdj¾;k fldaKh

Q 
1
   =  Q 

2

mDIaGhla u;g iudka;r j m;kh jk wdf,dal lsrK mrdj¾;kfhka wk;=re j
iudka;r f,i fyda wNsidÍ j fyda wmidÍ j .uka lrhs kï mDIaGh ;=<ska wjg jia;=
oelsh yels fõ' tajd o¾mK f,i y`ÿkajhs' tfia fkdjk úg mDIaGh m%o¾Ykh jk w;r
tjeks mDIaG u;ska isÿjk mrdj¾;kh úidÍ mrdj¾;kh f,i ye`Èkafõ'

;, o¾mK u`.ska m%;sìïn iE§u;, o¾mK u`.ska m%;sìïn iE§u;, o¾mK u`.ska m%;sìïn iE§u;, o¾mK u`.ska m%;sìïn iE§u;, o¾mK u`.ska m%;sìïn iE§u

jl% o¾mK u`.ska m%;sìïn iE§ujl% o¾mK u`.ska m%;sìïn iE§ujl% o¾mK u`.ska m%;sìïn iE§ujl% o¾mK u`.ska m%;sìïn iE§ujl% o¾mK u`.ska m%;sìïn iE§u

jl% o¾mK j¾. folls
* wj;, o¾mK
* W;a;, o¾mK

wj;, o¾mKwj;, o¾mKwj;, o¾mKwj;, o¾mKwj;, o¾mK
wj;, o¾mK Ndú; jk wjia:d"
          *  /jq, lemsug'
          *  fudag¾ r: úÿ,s myka mrdj¾;l f,i'
         *  oka; ffjoHjre uqLh mÍlaId lsÍug'

Y

A

D

Q
1

X

C

Q
2

12345678901234567890123456789012123456789
12345678901234567890123456789012123456789

B

rEmh 3'6'3

w;d;aúl Wvql=re yd jia;=fõ úYd,;ajhg
iudk m%;sìïnhla ;efka' ^ rEmh 3'6'4&

m%;sìïnh

12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12

Q

x

R

y

jia;=j

weiweiweiweiwei

rEmh 3'6'4
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wj;, o¾mKhlska m%;sìïn iEfok wdldrh lsrK igyka u`.ska oelaúh yel' ̂  rEmh 3'6'5&

wj;, o¾mKhlska iEfok m%;sìïn jia;=fõ msysàu wkqj fjkia fõ'
* jia;=fõ msysàu wkka; jk úg m%;sìïnh b;d l=vd ù fkd fmkS hhs'
* jia;= kdNshg jvd wE;ska ;enQ úg ;d;aúl hál=re m%;sìïn iEfoa'
* jia;=j kdNsh yd o¾mKh w;r ;enQ úg m%;sìïnh ;d;aúl Wvql=re yd jia;=jg

jvd úYd, j iEfoa'
* kdNsh u; jia;=j ;enQ úg m%;sìïn we;s fkdflf¾'
* jia;= kdNshg jvd wE;ska ;enQ úg ;d;aúl hál=re m%;sìïn idok w;r kdNs

ÿfrka wE;g f.k hk úg m%;sìïnh o¾mKh foig  <xj l%ufhka úYd,;ajh
wvq fõ'

W;a;, o¾mKW;a;, o¾mKW;a;, o¾mKW;a;, o¾mKW;a;, o¾mK
W;a;, o¾mK Ndú; jk wjia:d
         *  úYd, m%foaYhla tljr o¾Ykh jk fyhska jdyk me;s lkakdä f,i Ndú;

   flf¾'

fuys§ ieu úg u w;d;aúl" l=vd" Wvql=re m%;sìïnhla iEfoa ^rEmh 3'6'6 &'

Tfí oekqugTfí oekqugTfí oekqugTfí oekqugTfí oekqug
;d;aúl m%;sìïn hkq jia;=jlska tk lsrK mDIaG mrdj¾;kfhka miq ;srhla u;g .;
yels jk fia o¾mKh bÈßfha iEfok m%;sìïn fõ'

w;d;aúl m%;sìïn hkq jia;=fjka tk lsrK mDIaG mrdj¾;kfhka miq w;d;aúl
f,i yuq ù ;srhg .; fkd yels jk fia o¾mKh miq miska iEfok m%;sìïn fõ'

tl u ÈYdjlg tlsfklg iudka;r j wdf,dal lsrK .uka lrk úg tu wdf,dal
loïn iudka;r wdf,dal loïn f,i y`ÿkajhs'

úúO ÈYdj,g wdf,dalh .uka lrk úg tu wdf,dalh úiD; wdf,dalh f,i
ye`Èkafõ'  r`M mDIaG u`.ska m%;sìïn we;s fkd lrk w;r tu`.ska isÿ jk mrdj¾;kh
úiD; mrdj¾;kh f,i y`ÿkajkq ,efí'  bka mßirh wdf,dalj;a lrk w;r m%n,
fijKe,s we;s fkdflf¾' iqÿ meye;s fyda iqÿ meyehg wdikak ì;a;sj,ska isÿ lrk
mrdj¾;kh fya;=fjka ldur ;=< wdf,dalu;a njla we;s flf¾'

rEmh 3'6'6

rEmh 3'6'5
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iqÿ j¾Kfhka j¾K fjka lr .eksug j¾;kh fhdod .ekSuiqÿ j¾Kfhka j¾K fjka lr .eksug j¾;kh fhdod .ekSuiqÿ j¾Kfhka j¾K fjka lr .eksug j¾;kh fhdod .ekSuiqÿ j¾Kfhka j¾K fjka lr .eksug j¾;kh fhdod .ekSuiqÿ j¾Kfhka j¾K fjka lr .eksug j¾;kh fhdod .ekSu

wdf,dal lsrK tla udOHhl isg ;jka udOHhlg we;=`M jk fndfyda wjia:dj,
§ lsrKfha .uka u. fjkia ùulg ^ wm.ukh ùulg& Ndckh fõ' fuh j¾;kh f,i
y÷kajuq' tfia lsrKhla  wm.ukh fkd jkafka"  tfia lsrKhla  wm.ukh fkd jkafka"  tfia lsrKhla  wm.ukh fkd jkafka"  tfia lsrKhla  wm.ukh fkd jkafka"  tfia lsrKhla  wm.ukh fkd jkafka" tu lsrKh udOH w;=re uqyqK;g
,ïnl j we;=`M jk úg muKs ^ rEmh 3'6'7&'

     udOH w;=re uqyqK;g ,ïnl j         udOHh w;=re uqyqK;g wdk; j
           lsrK m;kh ùu        lsrK m;kh ùu

lsrKfha ;rx. ixLHd;h fjkiaj;a u wm.ukh jk m%udKh o fjkia fõ'

lsishï ;rx.hla j¾;kfha § udOHh w;=re uqyqK;g we`È ,ïnlh foig yefrhs
kï m<uq udOHh úr,;r udOHhla f,i o" fojk udOHh .yk;r udOHhla f,i o
y`ÿkajk w;r" j¾;kfhka wk;=re j wNs,ïnfhka bj;g yefrhs kï m<uq udOHh
.yk;r udOHhla f,i o fojk udOHh úr,;r udOHhla f,i o y`ÿkajhs' ^rEmh 3'6'8 &

jd;h yd ùÿre iei`¥ úg jd;h úr,;r udOHhla f,i o ùÿre .yk;r udOHhla
f,i o ie,lsh yels h'

jd;fha isg ùÿre ;=<g we;¿ jk ixLHd;h wvq j¾K ;rx.hla yd ixLHd;h jeä
j¾K ;rx.hla ie,l+ úg ixLHd;h wvq j¾K ;rx.hlg jvd ixLHd;h jeä j¾K
;rx.h wNs,ïnh foig yefrk nj oelsh yels fjhs' ^rEmh 3'6'9 &

fuf,i iqÿ wdf,dalh j¾;kfha § j¾K fjka ùulg Ndckh fjhs' th wmlsrKhwmlsrKhwmlsrKhwmlsrKhwmlsrKh f,i
y`ÿkajhs' ms%iauhla fhdod .ekSfuka iqÿ j¾Kh wmlsrKhg Ndckh l< yels fõ' ^rEmh
3'6'10 &
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1234567890123456789012345678901212345678901234
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1234567890123456789012345678901212345678901234
1234567890123456789012345678901212345678901234
1234567890123456789012345678901212345678901234
1234567890123456789012345678901212345678901234
1234567890123456789012345678901212345678901234
1234567890123456789012345678901212345678901234
1234567890123456789012345678901212345678901234

.yk;r

úr,;r
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12345678901234567890123456789012123456789012
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12345678901234567890123456789012123456789012
12345678901234567890123456789012123456789012
12345678901234567890123456789012123456789012
12345678901234567890123456789012123456789012

.yk;r

úr,;r

12345678901234567890123456789012123456789012
12345678901234567890123456789012123456789012
12345678901234567890123456789012123456789012
12345678901234567890123456789012123456789012
12345678901234567890123456789012123456789012
12345678901234567890123456789012123456789012
12345678901234567890123456789012123456789012
12345678901234567890123456789012123456789012
12345678901234567890123456789012123456789012
12345678901234567890123456789012123456789012
12345678901234567890123456789012123456789012
12345678901234567890123456789012123456789012
12345678901234567890123456789012123456789012
12345678901234567890123456789012123456789012
12345678901234567890123456789012123456789012
12345678901234567890123456789012123456789012
12345678901234567890123456789012123456789012

12345
12345
12345
12345

udOHh  1

udOHh  2

12345678901234567890123456789012123456789012
12345678901234567890123456789012123456789012
12345678901234567890123456789012123456789012
12345678901234567890123456789012123456789012
12345678901234567890123456789012123456789012
12345678901234567890123456789012123456789012
12345678901234567890123456789012123456789012
12345678901234567890123456789012123456789012
12345678901234567890123456789012123456789012
12345678901234567890123456789012123456789012
12345678901234567890123456789012123456789012
12345678901234567890123456789012123456789012
12345678901234567890123456789012123456789012
12345678901234567890123456789012123456789012
12345678901234567890123456789012123456789012
12345678901234567890123456789012123456789012

udOHh  1

udOHh  2rEmh 3'6'7

rEmh 3'6'8

123456789012345678901234567890121234567890123
123456789012345678901234567890121234567890123
123456789012345678901234567890121234567890123
123456789012345678901234567890121234567890123
123456789012345678901234567890121234567890123
123456789012345678901234567890121234567890123
123456789012345678901234567890121234567890123
123456789012345678901234567890121234567890123
123456789012345678901234567890121234567890123
123456789012345678901234567890121234567890123
123456789012345678901234567890121234567890123
123456789012345678901234567890121234567890123
123456789012345678901234567890121234567890123
123456789012345678901234567890121234567890123
123456789012345678901234567890121234567890123
123456789012345678901234567890121234567890123

ùÿre

jd;h
iqÿ

r;=

oï rEmh 3'6'9
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jvd fyd`o j¾Kdj,shla ,nd .ekSug W;a;, ldp o Ndú; l< yels h' ^rEmh 3'6'11&

j¾;kdxlhj¾;kdxlhj¾;kdxlhj¾;kdxlhj¾;kdxlh

tla udOHhl isg ;j;a udOHhlg lsrKhla we;=¿ ùfï § isÿ jk j¾;kfha úYd,;ajh
;lafiare lsÍu i`oyd j¾;kdxl w.h fhdod .kS'  ta
wkqj tla udOHhl isg ;j;a udOHhlg  .uka .kakd
lsrKhla i,lkq ,nk úg udOH w;=re uqyqKf;a oS
m;k fldKh i yd j¾;k fldaKh r  fõ kï m<uq
udOHhg idfmalaI j fo jk

udOHfha j¾;k
 wxlh

                                           f,i oelafõ

m<uq udOHhg idfmalaI j fojk udOHfha j¾;k wxlh  1µ
2
 f,i olajuq'

                              túg

     fuh iafka,a kshuh f,i ye|ska fõ'

m<uq udOHh f,i jd;h  f;dard .kakd úg fojk udOHfha j¾;k wxlh tys ksrfmalaI
j¾;k wxlh hhs lshuq'
       ta wkqj       jd;fha ksrfmalaI j¾;k wxlh =  1

      úÿrej, ksrfmalaI j¾;k wxlh =  1.5

      c,fha ksrfmalaI j¾;k wxlh =  1.33  f,ig y`ÿkd f.k we;'

by; j¾;k wxlh j¾Kdj,sh ;=< jQ ly j¾Kh i`oyd fokq ,nk j¾;k wxlh
h'  fjk;a j¾K i`oyd ,nd fok j¾;kdxlhka fuu w.hhg jvd fjkia jk nj Tng
jegfykq we;'  ldpj,ska we;s jk m%;sìïn ;=< j¾K wfmarK fodaI fï ksid isÿ fõ'

rEmh 3'6'10

rEmh 3'6'11

m;k fldaKfha ihskh

j¾;k fldaKfha ihskh
     = =

sin i

sin r

 1µ
2 = sin i

sin r
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>

>

mQ¾K wNHka;r mrdj¾;khmQ¾K wNHka;r mrdj¾;khmQ¾K wNHka;r mrdj¾;khmQ¾K wNHka;r mrdj¾;khmQ¾K wNHka;r mrdj¾;kh

lsishï lsrKhla .yk;r udOHhl isg úr,;r udOHhlg we;=`M jk úg wNs,ïnfhka
msg;g yefrk nj Tn okS'  fï ksid j¾;k fldaKh 900 jk úg m;k fldaKh lsishï
w.hla .kS'  fuu w.h wjê fldaKhwjê fldaKhwjê fldaKhwjê fldaKhwjê fldaKh f,i y`ÿkajhs'  fuf,i m;k fldaKfha w.h
wjê fldaKh blaujk úg tu lsrKh udOH w;=re uqyqKf;a § uq,a udOHhg u mrdj¾;kh
fjhs ^ rEmh 3'6'12&' fuh mQ¾K wNHka;r mrdj¾;kh kï fõ'

m%ldY ;ka;= fhdod f.k ikaksfõok lghq;= lsÍfï § mQ¾K wNHka;r mrdj¾;k uQ,
O¾uh fhdod .kS ^rEmh 3'6'13&'

ms%iau ;=< isÿjk mQ¾K wNHka;r mrdj¾;kh ^rEmh 3'6'14& leurd ms%iau fok;sh
jeks WmlrKj, Ndú;hg .efka'

ldp ;=<ska isÿjk j¾;khldp ;=<ska isÿjk j¾;khldp ;=<ska isÿjk j¾;khldp ;=<ska isÿjk j¾;khldp ;=<ska isÿjk j¾;kh

ldp W;a;, yd wj;, jYfhka fjka l< yels fõ'  leurdfõ yd wefiys W;a;, ldp
fhdod .efkk w;r tys m%;sìïn iEfok wdldrh fuu lsrK igyk ̂rEmh 3'6'15& wOHhkh
fldg ;yjqre lr .kak'

rEmh 3'6'13

rEmh 3'6'14

rEmh 3'6'15

.yk;r

úr,;r

wjê fldaKh
.yk;r

úr,;r

wjê fldaKh

rEmh 3'6'12
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W;a;,ldphla bÈßfha ;enQ jia;=jl msysàu wkqj m%;sìïnj, iajNdjh yd msysàu

W;a;, ldphla w;a ldphla f,i Ndú;fha § iEfok m%;sìïnh ^rEmh 3'6'16&'

ixhqla; wkajSlaIfhys W;a;, ldp fhdodf.k we;s whqre ^ rEmh 3'6'17&

rEmh 3'6'16

rEmh 3'6'17

jia;=fõ msysgqujia;=fõ msysgqujia;=fõ msysgqujia;=fõ msysgqujia;=fõ msysgqu

 f g wvq ÿrl

 f ^kdNsfhys&

f yd 2f w;r

2f ^kdNs ÿr fuka
  fo.=Khla&

 2f ÿrg wE;ska

m%;sìïnfham%;sìïnfham%;sìïnfham%;sìïnfham%;sìïnfha
i ajNdjhiajNdjhiajNdjhiajNdjhiajNdjh

w;d;aúl" Wvql=re"
úYd,s;'

    -

 ;d;aúl" hál=re"
 úYd,s;'

;d;aúl" hál=re"
iudk Wie;s'

;d;aúl" hál=re"
W!Ks;'

wjia:dj$ Ndú;hwjia:dj$ Ndú;hwjia:dj$ Ndú;hwjia:dj$ Ndú;hwjia:dj$ Ndú;h

úYd,s; ldph
^w;a ldph&

iudka;r wdf,dal
loïN ,nd .ekSug

m%lafIaml

N+ ÿf¾laIh

leurdj

m%;sìïnhla msysàum%;sìïnhla msysàum%;sìïnhla msysàum%;sìïnhla msysàum%;sìïnhla msysàu

jia;=jg msgq miska

oelsh fkdyel

jia;=jg úreoaO me;af;a
2f g wE;ska

jia;=jg úreoaO me;af;a
2f ÿßka

jia;=jg úreoaO me;af;a
f yd 2f w;r
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klaI;% oqf¾laIfhys W;a;, ldp fhdodf.k we;s whqre ^rEmh 3'6'18&

m%siau fofk;sfha W;a;, ldp fhdodf.k we;s whqre ^ rEmh 3'6'19&

wj;, ldphlska iEfok m%;sìïn ^wj;, ldphlska iEfok m%;sìïn ^wj;, ldphlska iEfok m%;sìïn ^wj;, ldphlska iEfok m%;sìïn ^wj;, ldphlska iEfok m%;sìïn ^rEmh 3'6'20&'

wj;, ldphla u.ska iEfok m%;sìïn w;d;aúl Wvql=re yd jia;=jg jvd l=vd fõ'

rEmh 3'6'18

rEmh 3'6'19

rEmh 3'6'20
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lïmkfhka ìysjk ;rx.hl ixLHd;h
tu ;rx.h we; s lrk m %Njfh a
.=Kdx.hls'

lsishï udOHhl isg ;j;a udOHhlg
.uka lrk ;rx.hl ixLHd;h udOH
u; r\d fkd mj;sk uq;a udOHh wkqj
;rx. m%fõ.h fjkia fõ'

rEmh 3'7'1

f =
T

1

f - ;rx. ixLHd;h
T- wdj¾; ld,h

3'7 èjks iajNdj

Tfí lkg wefik hdka;%sl ;rx. Yíoh fyj;a èjksh f,i ye`Èka jqj o" we;eï
;rx. wmg fkd wefikq we;'  fï wkqj úúO y~j,a wmg wefia'  fuf,i úúO y~j,a
weiSug fya;=j èjksfha ,dlaIKslhka h'  bka èjksfha m%Odk ,dlaIKsl lsysmhla f,i
;dr;dj" úmq,;dj yd iajr .=Kh oelaúh yels h'  tfuka u èjksh .uka lsÍu i`oyd
udOHhla w;HjYH fõ'

;dr;dj;dr;dj;dr;dj;dr;dj;dr;dj
fuh r`od mj;skqfha tu y~ we;s lrk ;rx.fha ixLHd;h ^f& u; h'  fï wkqj

y~l r`: nj fyda ishqï nj èjks ixLHd;fha lemS fmfkk ,laIKhls'  my< ixLHd;
iys; y~la r`: y~la f,i;a by< ixLHd; iys; y~la ishqï y~la f,i;a lkg wefia'
flfia jqj o ksfrda.S ñksia lkg wefik ixLHd; mrdih 20Hz - 20,000Hz.

úmq,;djúmq,;djúmq,;djúmq,;djúmq,;dj
yf~ys ier nj fyj;a m%n,;dj úmq,;dj hkafkka ye`.fõ'  úmq,;dj flfrys

n,mdkqfha tu y~ u`.ska we;s lrk èjks ;rx.fha úia;drhhs'  úia;drh jeä ;rx.hla
u`.ska jeä  úmq,;djla iys; y~la we;s flf¾' úmq,;dj ukskq ,nkafka èjks uÜgï
udmlfhks' tallh f*daka (Phon) fõ'

iajr .=Khiajr .=Khiajr .=Khiajr .=Khiajr .=Kh
tl u iajrh we;s lrk ix.S; NdKav lsysmhlska ksl=;a jk y~ u`.ska tla tla

ix.S; NdKavh y`ÿkd .ekSfï yelshdjla wmg we;'  fuhg fya;=j tu yf~ys mj;akd
iajr .=Khhs'  iajr .=Kh flfrys n,mdkqfha ;rx. yevfha we;s jk l=vd fjkialï fõ'
tf,i fjkialï we;s ùug fya;=j lïmkh jk jia;=fõ uQ,sl ;dkh ̂iajdNdúl ixLHd;h&
iu`. Wmß;dk o tljr we;s ùfuka iïm%hqla; ;rx.hla ks¾udKh úuhs' ^ rEmh 3'7'1&'

jia;=jla lïmkh l< úg iajdNdúl ixLHd;fhka hq;= ;rx.hla ckkh fõ'
iajdNdúl j Wmojd .kakd ;rx. ixLHd;h f;dard.;a mod¾:hg wod< èjks m%fõ.h u;
o r`od mj;S'

jdhq " øj fyda >k hk udOH ;=<ska muKla èjksh m%pdrKh fõ'  èjks m%pdrKfha
§ ixLHd;h jeo.;a jk w;r ;r, ;=<ska m%pdrKh flfrys ;r,fha >k;ajh yd
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ks;r udmdxlh n,mdk w;r >k ;=<ska m%pdrKfha § >k;ajh fuka u hxudmdxlh
n,mdkq we;'

WIaK;ajh ksh; úg mSvkh jeä lsÍfï § Bg idfmalaI j >k;ajh jeä jk
neúka èjks m%fõ.h fjkilg Ndckh fkdfõ'

èjksh jdhq ;=<ska wvq m%fõ.hlska .uka lrk w;r øj ;=<ska .uka lrkqfha Bg
jeä m%fõ.hlsks'  >k ;=<ska Bg jvd jeä m%fõ.hlska .uka lrkq we;'  jd;fha §
èjksfha m%fõ.h 330ms-1 la f,i ie,fla' ;rx.hl m%fõ.h hkq ;rx.hl m%fõ.h hkq ;rx.hl m%fõ.h hkq ;rx.hl m%fõ.h hkq ;rx.hl m%fõ.h hkq tAlSh ld,hla ;=< § isÿ
jk úia:dmkh fõ' udOH lsysmhla i|yd jk  èjks m%fõ. my; oelafõ'

udOH èjks m%fõ.h - ms-1

   O0 C  - jd;h 331
   20O C - jd;h 343
   we¨ñkshï 5000
   ùÿre 4540
   jdfka 5200
   25O C c,h 1478
   25O C  uqyqÿ c,h 1531
   oej 3850

jd;h ;=<ska èjksh m%pdrK jkqfha wkajdhdu wdldrhg h'  Yla;sh .uka .kakd
ÈYdjg iudka;r j wkqj¾;S lïmk we;s ùu ksid yg .kakd ;rx. wkajdhdu ;rx. fõ'

wkajdhdu ;rx.hla .uka lrk úg udOHh Tiafia bÈßhg .uka lrñka mj;sk
iïmSvk yd úr,k yg .kS'  túg udOHfha wKq ia:rj, p,s;h my; wdldrfhka oelaúh
yels h' ^rEmh 3'7'2 &'

fkd weÿKq f,day ;=<ska wkajdhdu wdldrhg èjksh m%pdrKh jk w;r weÿKq
f,day ;=<ska ;s¾hla wdldrhg èjks m%pdrKh fõ' ;S¾hla ;rx. f,i y÷kajkqfha" ;rx.h
.uka .kakd ÈYdjg ,ïnlj udOH wxY= o lïmkh jk whqßka .uka .kakd ;rx. fõ'

hdka;%sl ;s¾hla ;rx. we;s ùug kï udOHfha wKq w;r m%;Hiaa:;d nkaOk ;sìh
hq;= fõ'  wkajdhdu ;rx. we;s ùug wKq w;r m%;Hia:;d nkaOk ;sîu wjYH fkdfõ'

rEmh 3'7'2

èjks ;rx.h .uka lrk ÈYdj

ÿkak ^ ia,sxlsh &
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a

;rx. wdhduh;rx. wdhduh;rx. wdhduh;rx. wdhduh;rx. wdhduh
m%.uk ;rx.hl l,d fjki 3600  ^ 2π

 rad 
& jQ wkqhd; wxY+ka folla w;r flá u

ÿr fõ'  ^wkqhd; YS¾I folla $wkqhd; ksïk folla w;r flá u ÿr h'& ^rEmh 3'7'3&'

èjks ;Sj%;djèjks ;Sj%;djèjks ;Sj%;djèjks ;Sj%;djèjks ;Sj%;dj
         èjks Yla;sh .uka .kakd ÈYdjg ,ïnl j ks¾udKh lrkq ,nk talsh j¾.M,hla
u; talsh ld,hla ;=< m;kh jk èjks Yla;sfha úYd,;ajh fõ'  èjks ;Sj%;dj ukskqfha
Wm-2 f,isks'
èjks ;Sj%;dj flfrys ;rx.hl úia;drh fuka u ;rx.fha yevh o n,mdhs'

ñksia lkg ixfõokhla ,nd .; yels èjks ;Sj%;djfha w.h Y%jH;d foay,sh
f,i y`ÿkajk w;r" ixLHd;h 2.4 kHz jk ;rx.hla i`oyd Y%jH;d foay,sh 1x10-12 Wm-

2 fõ ̂ 0 dB &' ñksia lkg fõokdfjka f;drj ixfõokhla ,nd .; yels èjks ;Sj%;djfha
Wmßu w.h fõokd foay,sh f,i y`ÿkajhs' fuys w.h 1 Wm-2 ls' (120dB) '  ̂ fuh ixLHd;h
u; m%n, fjkila we;s fkdflf¾'&

èjks ;rx. wêia:dmkhg Ndckh fõ'  èjks ;rx.j,g tl u ud¾.hla Tiafia
m%;súreoaO ÈYdj,g .uka l< yels h'  fofofkl= w;r isÿ jk ixjdohla ta w;r isák
mqoa.,fhl= yg fjka fjka j weiSug yels jkafka fï ksid h'

èjks ;rx. mrdj¾;khg Ndckh fõ'  mDIaGhlska èjks ;rx.hla mrdj¾;kh
jk úg m;k ,laIHfha § m;k fldaKh yd mrdj¾;k fldaKh w;r 1800 l l,d
fjkila we;s fõ'  fï ksid lsishï èjks ;rx.hl mrdj¾;l ;rx.h ks¾udKfha §"
mrdj¾;k mDIaGhg tmsáka" ;rx. wdhdufhka wvl ÿrlg Tífnka jQQ ;rx. fldgfia
o¾mK m%;sìïnh mrdj¾;l ;rx.h f,i f;dard .kS ^ rEmh 3'7'4& '

a - úia;drh
λ - ;rx. wdhduh
v - m%fõ.h
f - ixLHd;h

* ;rx.hl ixLHd;h tu ;rx.h
f.dvk`.k m%Njfha .=Kdx.hls'

* lsishï udOHhl isg ;j;a
udOHhlg .uka l< o" ;rx.fha
ixLHd;h fjkia fkdfõ'  m%fõ.h
fjkia fõ'rEmh 3'7'3

r. . A

A=1m2

P

f.da,fha wrh r kï" f.da,fha mDIaG j¾.M,h =  4πr2

W;amdok cjh P  jkúg A msysgqfï èjks ;Sj%;dj  I kï"

wdodhl msysgqfï èjks ;Sj%;dj =
èjks W;amdok cjh

4π x ^wdodhlhg we;s ÿr&2

I= P/4πr2

rEmh 3'7'4
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èjks mrdj¾;kfha fhÈïèjks mrdj¾;kfha fhÈïèjks mrdj¾;kfha fhÈïèjks mrdj¾;kfha fhÈïèjks mrdj¾;kfha fhÈï
èjks mrdj;kfha m%dfhda.sl Ndú;hka f,i my; wjia:d ie,lsh yels h'
ëjr l¾udka;fha § .eUqre uqyqfoa we;s ud¿ whskl msysàu fidhd .ekSug  ëjr

hd;%djlska uqyqo ;=<g hjk èjks iamkaohla ^flá ;rx.& ud¿ whsfkka mrdj¾;kh ù
kej; hd;%dj fj; ,eîug .;jk ld,h yd c,h ;=<ska èjksh .uka .kakd m%fõ.h
wkqj ud¿ whsfka msysàu ks¾Kh lsÍu"  m;,aj, .eUqr ;SrKh lsÍu'  tfuka u ffjoH
úoHdfõ § bkaøsh yevh ksÍlaIKh lsÍu i|yd o w;sèjks ;rx.j, mrdj¾;kh fhdod
.efka'

fodaxldrhfodaxldrhfodaxldrhfodaxldrhfodaxldrh
mqoa.,hl=f.a lkg jefgk y~la ;;amr 0'1 l ld,hla lk ;=< /§ mj;S'  tu y~

lsishï mDIaGhlska mrdj¾;kh ù   ;;amr 0'1 lg miqj kej;;a Tyqf.a lk fj; <`.d
jqjfyd;a fojk j;djg;a tu y~ u meyeÈ,s j Y%jKh l< yels fõ'  fuh fodaxldrh
f,i y`ÿkajhs'  jdhqf.da,h ;=< fodaxldrh Y%jKh lsßug kï ksÍlaIlhd mrdj¾;k
mDIaGhg 330/10 x 2 m  (16.5 m) jvd jeä ÿrlska isáh hq;= h'  iskud Yd,d" má.; lrk
ia:dk ;=< fodaxldrh wju lsÍu i|yd tajdfha ì;a;s yd isú,su r¿ lsÍu fyda wjg ;sr fh§u
isÿ flf¾'  èjks ;rx. j¾;khg o ,la fõ'  udOHhl isg ;j;a udOHhlg èjks ;rx.
.uka lsÍfï §   èjks m%fõ.h fjkia fõ' fï ksid  èjks ;rx. j¾;khlg ,la fõ'
mDÓú mDIaGh wdikakfha isg ksl=;a lrk y~la oyj,a ld,hg jvd jeä ÿrlg rd;S%
ld,fha § wefia'  oyj,a ld,fha § jdhqj r;a ùfuka mDÓú mDIaGfha >k;ajh wvq ùu o"
rd;S% ld,fha § jdhq wxY= isis,a jk ksid >k;ajh jeä ùu o fuhg fya;= fõ'

fvdma,¾ wdprKhfvdma,¾ wdprKhfvdma,¾ wdprKhfvdma,¾ wdprKhfvdma,¾ wdprKh
èjks m%Njhla iy ksÍlaIlhl= w;r idfmalaI p,s;hla isÿ jk úg ksÍlaIlhdg

,efnk ixLHd;h ^oDYH ixLHd;h& m%Njfha i;H ixLHd;hg jvd fjkia úu fvdma,¾
wdprKh fõ'

fvdma,¾ wdprKfha m%dfhda.sl fhÈïfvdma,¾ wdprKfha m%dfhda.sl fhÈïfvdma,¾ wdprKfha m%dfhda.sl fhÈïfvdma,¾ wdprKfha m%dfhda.sl fhÈïfvdma,¾ wdprKfha m%dfhda.sl fhÈï
fmdf<dj u; isák kSÍlaIlhl=g by<ska fcÜ hdkhla .uka lrk úg oS fcÜ

hdkh Tyq lrd <`.d fjñka mj;sk úg jeä ;dr;djlska o" Tyq miq lr hk úg wvq
;dr;djlska o fcÜ y~ wefia'

reêr ffi,j, fõ.h ks¾Kh lsÍu jeks fndfyda ffjoH mÍlaId i`oyd w;sèjks
;rx.j, fvdma,¾ wdprKh Ndú; flf¾'

fõ. iSud blaujd jdyk Odjkh lrkafka oehs mÍlaId lsßug f¾vd¾ fõ.udkhka
Ndú; lrhs' f¾vd¾ fõ.udkfhka ksl=;a lrk iQlaIu ;rx.hla" fõ. udkh fj; <`.d
fjñka mj;sk fudag¾ r:fhka mrdj¾;kh jQ miq kej;;a fõ.udkh fj; ,nd f.k
ksl=;a l< ;rx.fha yd mrdj¾;s; ;rx.fha ixLHd; fjki wkqj r:fha fõ.h ;SrKh
flf¾'

m%.uk ;rx. ksfrdaOkhg Ndckh ùum%.uk ;rx. ksfrdaOkhg Ndckh ùum%.uk ;rx. ksfrdaOkhg Ndckh ùum%.uk ;rx. ksfrdaOkhg Ndckh ùum%.uk ;rx. ksfrdaOkhg Ndckh ùu
tl u ixLHd;h iys; ;rx. tl u fudfydf;a tl u l,djl ksl=;a  lrk úg

;rx. wêia:dmkfhka we;eï úg úia;drh Wmßu jQ ;rx.hla o" we;eï úg úia;drh
wju jQ ;rx.hla o yg .ekSu ksfrdaOkh f,i y`ÿkajhs'  úia;drh Wmßu jQ ;rx. ìysùu
ks¾udKldÍ ksfrdaOkh f,i o ^rEmh 3'7'5&" úia;drh wju jQ ;rx. ìys ùu úkdYldÍ
ksfrdaOkh f,i o ^rEmh 3'7'6& ye`Èkafõ'
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wkqkdohwkqkdohwkqkdohwkqkdohwkqkdoh

jia;=jla tu jia;=fõ iajdNdúl ixLHd;hg iudk jQ ixLHd;hlska lïmkh
lrk úg jia;=fõ lïmk úia;drh l%ufhka jeä ù wjidkfha § Wmßu úia;drfhka "
Wmßu Yla;shla we;sj lïmkh ùfï ixisoaêhhs'

;dlaIKfha § wkqkdoh m%fhdackhg .efkk tla wjia:djla f,i jl=.vq ud¾.j,
ne`§ we;s l=vd .,a len,s lsÍu ie,lsh yel' .,aj, iajdNdúl lïmk ixLHd;hg iudk
èjks ;rx.hla tajd u; je§ug ie,eiaùu fya;=fjka tajd wkqkdo ù len,s fjhs' jia;=jla
lïmkh l< úg th iajdNdúl ixLHd;hlska y~ Wmojk w;r ndysr we;eï jia;=
wkqkdo fõ'

úmq,;dj jeä lr .eksu i`oyd wkqkdoh fhdod .efka'

Wod( * ;;a NdKavj,g fmÜáhla iú lsÍu'
* ;;a NdKavj,g wu;r weÈ lïì fhdod .ekSu'
* iqisr NdKav i`oyd k<hla iú lsßu'

;dr;dj by< kexùug jdhq l`okaj, È. wvq lsÍu" f,day o~qj, È. wvq lsÍu" weos
lïìj, wd;;sh jeä lsÍu yd È. wvq lsßu jeks l%ufõo fhdod .efka'

* wd;;sh jeä lsÍu'
* tall È.l ialkaOh wvq lsÍu'
u`.ska weÈ ;ka;=jl èjks m%fõ.h jeä lsÍug yels fõ'

èjksh f>daId yd kdo hk fo j¾.hg fnfoa'  msmsÍï" ,S len,s .eàï wdÈfhka
f>daId we;s jk w;r úIudldr iïmSvk yd úr,k we;s ùu thg fya;=j fõ' tfia u
iudldr j  lïmkh jk jia;+kaf.ka kdoh Wm§' kdoh lkg ñysß fukau meyeÈ,s h'
kdoh ;=< jQ úfYaI ixLHd; fm<la ix.S;fha § iajr f,i y÷kajhs'

rEmh 3'7'5 rEmh 3'7'6

iajrh  i   ß   .   u   m   O  ks   i

       ixLHd;h Hz 256 288 320 341 384 426 480 512
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  4 ;dlaIKfõoh yd ine¢ ridhk úoHdj

úoHq;a f,daydf,amkh

f,day uQ, øjH lene,a,la " tu uQ, øjH whk

j,ska iukaú; ,jK ødjK ;=< .s,ajd we;s úg" tu

f,day uQ, øjHh yd tys whk w;r iu;=,s;djla yg .kS'

^f,dayh M  yd whkh Mn+ f,i ie,lsh yel' fuys n

hkafkka ixhqc;dj olajhs&' túg tu f,day lene,a,

^M& u; úoHq;a úNjhla yg .kS' tu f,day lene,a,g

bf,lafg%davh hhs lshkq ,efí' WodyrKhla f,i iskala

whk (Zn2+) ødjKhla ;=< iskala (Zn) f,day lene,a,la

^bf,lafg%davh& .s,ajd we;s wjia:djla i,luq ̂ rEmh 4'1&'

túg  iu;=,s;dj fuf,i oelaúh yel'

fuu bf,lafg%davh u; we;s jk úoHq;a úNjh" ksrfmalaI f,i m%dfhda.sl j

ueksh fkdyel' tfy;a  iïu; ;;a;aj ^1 mol ødjKh" 1atm, 298 K& hgf;a yhsv%cka

bf,lafg%davhg idfmalaI j" tla tla f,dayfha bf,lafg%dav  úNjh mÍlaIKd;aul j ,nd

f.k we;' tu w.hhka jvd RK w.fha isg Ok w.h olajd wkqms<sfj<g ilia  lsÍfuka

fY%aKshla f.dvk`.d we;' tu fY%aKsh úoHq;a ridhksl fY%aKsh f,i y`ÿkajkq ,efí' tu

fY%aKshg we;=<;a f,day lsysmhl iïu; bf,lafg%dav úNj my; j.=fõ olajd we; ^j.=j

4'1&'

whk ødjKh
Zn

Zn Zn2+ + 2e

rEmh 4'1

   f,dayh
iïu; bf,lafg%dav úNjh

^E0& fjda,aÜ j,ska

,s;shï - Li /Li+ -3'04

fmdgEishï - K /K+ -2'92

le,aishï - Ca /Ca2+ -2'82

fidaähï - Na/ Na+ -2'71

ue.akSishï - Mg /Mg2+ -2'38

we¨ñkshï - Al /Al3+ -1'66

iskala - Zn /Zn2+ -0'76

f,â - Pb /Pb2+ -0'13

yhsv%cka - H
2
 /H+  0'00

fldm¾ - Cu /Cu2+  0'34

is,aj¾ ^ß§& - Ag/Ag2+  0'80

f.da,aâ ^rka& - Au/Au+  1'50

j.=j 4'1
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4'1 j.=fõ i`oyka ù we;af;a uQ, øjH lsysmhl iïu; bf,lafg%dav úNj lsysmhls' tkï

úoHq;a ridhksl fY%aKsfha wvx.= uQ, øjH lsysmhla ms<sn| j muKs' fuu fY%aKsfha by<

isg my< hk úg" tu uQ, øjHj, il%sh;djh l%ufhka wvq ù hhs'

fY%aKsfha by<ska msysá uQ, øjHj, TlaisyrKh ùfï yelshdj wvq h' tneúka

fY%aKsfha by<ska msysá f,dayhla" my<ska msysá f,day whk iu`. m%;sl%shd l< úg f,dayh

TlaislrKhg Ndckh jk w;r Bg wkqrEm f,day whkh TlaisyrKhg Ndckh fõ'

fuu úoHq;a ridhksl fY%aKsfhys ue.akSishï by<ska o" thg my<ska iskala o"

thg;a my<ska fldm¾ o msysgd ;sfí' ue.akSishï fyda iskala lene,a,la fldm¾ whk

wvx.= ødjKhla ;=<g oeuQ úg fldm¾ whk f,dayh njg úia:dmkh fõ' my; olajd we;s

ridhksl iólrK u`.ska tu l%shdj úia;r fõ'

ue.akSishï u`.ska fldm¾ úia:dmkh ùu iskala u`.ska fldm¾ úia:dmkh ùug

jvd myiqfjka isÿfõ' ue.akSishï lene,a,la iskala whk wvx.= ødjKhlg oeuQ úg iskala

whk iskala f,dayh njg m;a fõ'

fï  wkqj ue.akSishï u`.ska iskala whkh" iskala njg TlaisyrKh lrhs' fY%aKsfha

by<ska msysá f,dayj, TlaislrK yelshdj jeä jk w;r fYa%Ksfha my<g hk úg tu

yelshdj wvq jk nj fmfka'

f,dayj, meje;au yd tajd ksiaidrKh lsÍu

úúO f,day iajdNdúl f,i mj;sk wdldrh fuka u tu f,day ksiaidrKh lsÍfï

§ fhdod .kq ,nk l%u o úúO fõ' tkï" tu f,day úoHq;a ridhksl fYa%Ksfha msysgk

ia:dkh wkqj iajdNdúl j mj;sk wdldrh o fjkia fõ' WodyrKhla f,i fmdgEishï

^K&" fidaähï ^Na&" yd ue.akSishï ^Mg& hk f,day úoHq;a ridhksl fY%aKsfha by<ska u

msysghs' fïjd iajdNdúl j mj;skafka tajdfha laf,darhsv f,iska h' tfy;a úoHq;a ridhksl

fYa%Ksh ;=< fuu f,dayj,g my;ska we;s le,aishï ^Ca&" ue.akSishï ^Mg&" iskala ^Zn&"

hlv ̂Fe&" ;U ̂Cu& jeks f,day mj;skafka tajdfha ldnfkag f,isks' ;j o" úoHq;a ridhksl

fYa%Ksfha  fuu f,day ish,a,g my<ska tu fY%aKsfha we;s we¨ñkshï ^Al&" áka ^Sn& jeks

f,day iajdNdúl j msysgkafka tajdfha Tlaihsv f,i h' iskala ^Zn&" hlv ^Fe&" leâñhï

^Cd&" fldfnda,aÜ ^Co&" ksl,a ^Ni&" f,â ^Pb&" fldm¾ ^Cu& yd u^¾&lß ^Hg& hk f,day"

tajdfha i,a*hsv f,i mj;S'  tkï" úoHq;a ridhksl fY%aKsfha by< we;s f,day" tajdfha

,jK f,i mj;sk nj;a tu fYa%Ksfha my<g we;s f,day" ksoyia ;;a;ajfha u iajdNdúl

Mg
(s) 

+ Zn2+

(aq)
Mg2+

(aq)
 + Zn

(s)

j mj;S'

Mg
(s) 

+ Cu2+
(aq)

Mg2+
(aq)

 + Cu
(s)

Zn
(s) 

+ Cu2+

(aq)
Zn2+

(aq)
 + Cu

(s)

Mg
(s)

Mg2+
(aq)

 +2e

Zn
(s)

Zn2+

(aq)
 +2e

Cu
(aq) 

+2e         Cu
(s)

njg o"

njg o" TlaislrKh jk w;r

njg TlaisyrKh fõ'
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úoHq;a ridhksl fYa%KSfha f,dayh msysgk ia:dkh wkqj" tu  f,dayh ksiaidrK

l%ufõoh o fjkia fõ' tkï" tu fY%aKsfha  by<ska u j¾. lr we;s f,day ksiaidrKh

lsÍu i`oyd úoHq;a úÉfþok l%u Ndú; lrhs' tkï ,s;shï ̂Li& " fidaähï ̂  Na &" fmdgEishï

^K&" le,aishï ^Ca& úoHq;a úÉfþokh  i`oyd tajdfha laf,darhsvj, ú,Sk ødjK Ndú;

lrhs'

Wod NaCl .;aúg

lef;davfha oS

wefkdavfha oS

úoHq;a ridhksl fYa%Ksha ueo fldgfiys we;s f,dayj, Tlaihsv ̂ iajdNdúlj mj;sk

wdldrh& ldnka fyda ldnka fudfkdlaihsâ u`.ska TlaisyrKh lsÍfuka" f,day ksiaidrKh

lr .kS'

Wod ( hlv f,damia ^Fe
2
O

3
& j,ska hlv ksiaidrKh lrk whqre

fyda

iskala ^Zn&" f,â ^Pb& yd áka ^Sn& jeks f,day ksiaidrKh lrkq ,nkqfha o by;

wdldrfha TlaisyrK l%shdj,shla u`.sks'

úoHq;a ridhksl fY%aKsfha my< fldgfiys wvx.= f,day jk fl%dañhï ^Cr& yd

ghsfÜkshï ̂Ti& f,day ksIamdokh lrkqfha" tu f,dayj,g jvd il%sh;dfjka by< f,dayhla

u`.ska isÿ flfrk úia:dmk l%uhla Ndú; lsÍfuks'

Wod (

fuu m%;sl%shd isÿ lrkqfha" b;d by< WIaK;ajj, oS yd ks¾c,Sh ;;a;aj hgf;a h'

Na+ + e Na ^f,dayh&

2Cl-       Cl
2
+ 2e

Fe
2
O

3
+ C       CO

2
+ Fe

Fe
2
O

3
+ CO         CO

2
+ Fe

Cr
2
O

3
+ 2Al           Al

2
O

3
+ 2Cr

TiCl
4
+ 4Na           4NaCl + Ti

TiCl
4
+ 2Mg          2MgCl

2 
+ Ti
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wdydr mßrlaIKfha § Ndú; lrk ridhksl øjH

wkdÈu;a ld,hl isg u ñksid wdydr ilia lsÍfï § yd l,a ;nd .ekSfï ld¾hhka
i`oyd ms<siaiSu" ÿï .eiSu" úh<Su yd úc,kh jeks Wml%u Ndú; lrk ,§'  tjeks
wjia:djkays §" wdydrh ridhksl"  fN!;sl fuka u ffcj úm¾hdihkag iq̀M jYfhka fyda
Ndckh jk neúka wdydrh u; laIqø Ôù j¾Okh md,kh ùula isÿúKs'

wd§ ñksid by; wdldrhg laIqø Ôù md,kh lsÍu u`.ska wdydr mßrlaIKh lr
.kakd ,§'  tys § Tjqyq iajdNdúl l%u Ndú; lrk ,o w;r" ridhksl øjH f,i Ndú;
lrk ,oafoa idkaø ¨Kq ødjK yd iSkS ødjK ^ó meKs jeks& muKs'

flfia fj;;a wo mjd fujeks merKs l%u Ndú; lrhs'  tfia Ndú; lrkq ,nkafka"
tjeks we;eï l%u ;=< jdis odhl ;;a;ajhka we;s neúks'

tfy;a ;dlaIKsl ÈhqKqj;a iu`. kQ;k wdydr mßrlaIK l%uj, § úúO ridhksl
øjH Ndú; lrkq ,efí'  fuu ridhksl øjH iuQyh Ndú; lrkq ,nkafka" wdydr
ms<sfh< lsßu ̂ Processing&" weiqreï lsÍu ̂ packaging&" yd .nvd lsÍu ̂ Store& jeks ls%hdjka
i`oyd h'

wdydr mßrlaIKfha § ridhk øjH tl;= lrkafka wehs @wdydr mßrlaIKfha § ridhk øjH tl;= lrkafka wehs @wdydr mßrlaIKfha § ridhk øjH tl;= lrkafka wehs @wdydr mßrlaIKfha § ridhk øjH tl;= lrkafka wehs @wdydr mßrlaIKfha § ridhk øjH tl;= lrkafka wehs @

wdydr mßrlaIK ls%hdj,sfha §" úúO ld¾hhka bgqlr .ekSu i`oyd úúO øjH
Ndú; lrhs'  tu ls%hdj,sfha § isÿjk ld¾hhka w;=ßka ld¾hhka lsysmhla i`oyd Ndú;
lrk øjH lsysmhla my; i`oyka lr we;'

1' mßrlaIs; øjH - Preservatives

2' ff;f,daoldrl øjH - Emulsifiers

3' WodiSkldrl øjH - Neutralizing agents

4' W;afm%arlldrl - Sequestrant agents

5' ia:dhsldrl øjH - Stabilizers

6' leá fkd .eiqïldrl øjH - Anticaking agent

7' rildrl yd j¾Kldrl - Flavouring & Colouring agents

8' wu;r fmdaIl øjHldrl - Nutritional Supplements

wdydr mßrlaIK ls%hdj,sfha § by; i``oyka ldrlhka f,i úúO ridhk øjH
Ndú; lrhs'  fï i`oyd WodyrK lsysmhla my; i`oyka j.=fjys wvx.=lr we;'
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wdydr mßrlaIK ls%hdj,sfha § Ndú; jk ridhksl øjH lsysmhla yd
tajdhska bgq lefrk ld¾hhka lsysmhla

wï, rih ,ndfoa

l=vq (Powder), fm;s"
leg wdldrhg ;nd
.ekSu'
c,h Wrd .ekSfuka
yd leá .eiSfuka
je<elaùu

f;,a yd fïoj,
TlaislrKh
je<lSu yd uqvq ùu
je<elaùu'

meKs rih ,nd foa

wdl¾IKSh j¾K
,nd foa

wxY= wdldrg øj
úiqrejd mj;ajd
.ekSu'

isá%la wï,h
fmdiafmdßla wï,h
ge,sla wï,h
gdgßla wï,h
,elaála wï,h

le,aishï is,sflaÜ
ue.akSishï is,sflaÜ
is,sld fc,a
g%hs le,aishï fmdiafmaÜ
we¨ñkshï le,ai shï
is,sflaÜ

ìhqghsf,agâ yhsfv%dlais
weksfid,a (BHA)

ìhqghsf,agâ yhsfv%dlais
fgd¨ùka (BHT)

ielßka
le,aishï ihsla,fïÜ
iql%f,daia
(Sucralose)

wjir ,nd we;s lD;s%u
j¾Kl Wod(-
Sunset - yellow wdÈh
fldÑks,a -Cochineal

leru,a - Caramal

iemafrdka -Saffron

ly - Turmeric

lD;%su .a,sifrda,a
fn%dañkSlrKh lrk
,o t<jM f;,a (BVO)

,hsfidfm%daàka
iefmdks;a

 j¾.h
 bgq flrk

ld¾hh$ld¾hhka
ridhksl øjH  Ndú; jk wjia:d

wdï,sl .=K
,nd fok øjH
(Acidulants)

leá fkd .eiqï
ldrl
(Anticaking

Compounds)

m%;sTlaisldrl
(Antioxidants)

lD;s%u rildrl
(Artificial

Sweeteness)

j¾Kl
(Colouring Com-

pounds)

ff;f,daoldrl
(Emulsifiers)

îu j¾.(Soft drinks)

m,;=re hqI" cEï
j¾. jeks oE

fïi ¨Kq
fílska mjqv¾
msá lsß

msiSug .kakd f;,a
j¾. yd fïo j¾.

îu j¾. ̂Soft drinks&
wv q Yla; s ckl
wdydr j¾.

ng¾" Öia" îu j¾.
^Soft drinks& fc,s
j¾.

whsia lS%ï
flala j¾.
îu j¾. - Soft

drinks
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    j¾.h bgq flrk ld¾hh$ ridhksl øjH  Ndú; jk wjia:d
ld¾hhka

rildrl
iqj`o ldrl
(Flavours)

øjH ksoyialdrl
( Leaving agent)

c,h r`ojd ;nd
.ekSu

boùïldrl
Additives for

ripening

mßrlaIK øjH
(Priseretives)

úúO wdl¾IKSh ri
yd iqj`o j¾. ,nd
Èu'

ldnka vfhdlaihsâ
jdhqj ksoyia lsÍu(
fílska fidavd u`.ska

c,h msgùu
je<elaùu

boùu
(ripening)

laI qø Ôùkaf. a
j¾Okh md,kh
lsÍu

iajNdúl rildrl yd iqj`o
ldrl(-
iemafrdka -Saffron"
l=re`ÿ fmd;=-
iskue,aäyhsâ"
l=re`ÿ fld<-bhqðfkda,a"
lrdnq keá"
me`.sß  - isg%fkda,a "

lD;s%u rildrl" yd iqj`o
ldrl (-
fnkaie,aäyhsâ"
whsfidÉuhs,a weisfÜÜ"
fudfkdafidaähï
.a¨fldafïÜ (MSA)"
phskSia fida,aÜ (Chines

salt)

fmdiafmaÜ"
fmdgEishï weisâ gdgf¾Ü"
fidaähï we¨ñkshï
i,afmaÜ

fidìfgda,a "
.a,sifrd,a "
fm%dms,ska .a,hsflda,a

weisg,Ska "
khsÜfÜ%Ü

fid aähï yd le,ai shï
fm%dmsfhdfkaÜ"
fidafíÜia "
fidaähï fnkafidataÜ"
B;hs,a fmdafïÜ"
t;s,ska Tlaihsâ"
fm%dms,ska Tlaihsâ"
fidaähï i,amhsÜ"
fidaähï fugdnhsi,amhsâ"

ilia lrk ,o
i sh¨ u wdydr
j¾.j,g

fílska mjqv¾

lmdmq fmd,a" fgdmS"
fpdl a,Ü" i Sk s
fnda, j¾.
wdÈh

m,;=re j¾.

mdka" Öia" fc,s"
flala" m,;=re hqI
wd§
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    j¾.h    bgq flrk ld¾hh$ ridhksl øjH   Ndú; jk wjia:d
ld¾hhka

W;afm%arl jeks
ldrl
(Sequestrants)

ia:dhsldrl yd
>k lsÍfï ldrl
(Stabilizers &

thickners)

wj¾Kl øjH
( B l e a c h i n g

agents)

fmdaIl øjH
(Nutrients)

wdydrfha we;s
j¾Kh" rih"
jHqyh jeä ÈhqKq
lsÍu'

tu jHqyh mj;ajd
.eksu'

ksis f,i wj¾K
lsÍu'

ls%hdj,sfha § ydks jQ
úgñka yd Lksc
,jK tl;= lsÍu
    fyda
wju jYfhka" we;s
fyda ke;s fmdaIl
fldgia ,nd §u

isá%la wï,h"
fidaähï g%hs fmd,s
fmdiafmaÜ"
fidaähï fylaid
fugd fmdiafmaÜ

fidaähï ldfndlais
ó;hs,a fi,shqf,daia
fc,áka" t.d¾ jeks

fnkafidhs,a
fmfrdlaihsâ "
laf,daÍka
úgñka B ldKavh"
îgd lefrdáka (Vita-

min)

úgñka  A
úgñka  E
úgñka  C
úgñka  A & D

whäka yd hlv hkd§

ieliQ ish¨ u wdydr
j¾.j,

isrma j¾." fidaia j¾."
fpdla,Ü" lsß" whsiska"
Öia" ;jrd .; yels
wdydr j¾.'

msá

msá"
OdkH j¾."
lsß"
îu j¾."
ilia lrk ,o
m,;=re" wd§ fkdfhla
foa ;=<

E wxlh

E wxl u`.ska oelafjkqfha wdydrhg fhdod we;s lD;s%u j¾Kl" rildrl" yd
mßrlaIK øjHhka ms<sn`o úia;rhls'  tkï tla tla E wxlh u`.ska tla ridhksl øjHh
m%ldY fõ'  WodyrK f,i E 954 .ksuq'  thska woyia jkafka tu wdydrfha ielßka
wvx.= njhs'  ^ielrska we;eï rgj, Ndú;h ;ykï lr we;&' mßrlaIKh lrk ,o
wdydrhl weiqreï f,an,fha E wxlh we;=<;a lr we;'

;j;a WodyrK lsysmhla kï (- E 300  - weiafldaìla wï,h ^úgñka C&
  E 102  - gdgiSka  ^j¾Klhls&

wdydr mßrlaIKfha § Ndú; lrk we;eï ridhksl øjH ydksodhl fkd jk
w;r" iuyr øjH ydksodhl fõ'  WodyrKhla f,i fugd fidaähï .a¨gdfïÜ ^ MSG &
.ksuq'  th wdydrfha" rih" iqj`o jeä lrk kuq;a ñksidg ydksodhl fõ'  úoHd{hka
úiska tajd ms<sld ldrl nj meyeÈ,s j fmkajd we;'  tu MSG øjH"  Ök wdydrj,"  áka
l, wdydrj," wêYS; l< wdydrj, yd weiqreï lrk ,o fndfyda wdydr j¾.j, wvx.=
fõ' wdydr mßrlaIKh i|yd f,dal wdydr ixúOdkh úiska wkqu; lrk ,o øjH muKla
Ndú; l< hq;= w;r tajd kshñ; ud;%dj fkd blaujd wdydrhg tl;= lsÍfuka fi!LHhg
we;s jk ydkslr n,mEu wju lr .; yels fõ'

uQ,dY%  (- (1) Foods- that are killing you (M. K. Gupta)

  (2) Food preservâtion (SANDEEP SAREEN)
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nyq wjhjlh

 iajdNdúl rn¾

 fmd,s jhkhs,a laf,darhsâ

 fmd,s;Ska

 fíla ,hsÜ

 iaghsßka

m%fhdack

j,alkhsia lsÍfuka miq r:jdyk
gh¾ jeks oE iE§ug'
c, k<" ma,diaála ms̀.ka" fi,a,ï
nvq" mEka jeks oE iE§ug'
ma,diaála nE.a" ma,diaála fnda;,"
ma,diaála Ndck jeks oE iE§ug
;dmia:dhS >k øjHhla neúka
úoHq;a WmlrKj, mßjdrl
fldgia iE§ug fhdod .kS'
rscsf*daï iE§ug'

uQ,sl ;ekqï tallh

whsfidms%ka

jhkhs,a
laf,darhsâ
t;Ska

mSfkda,a
f*daue,aäyhsâ

fmd,siaghsßka

l¾udka; w;=ßka m%Odk ;ekla .kakd l¾udka;hls ùÿre l¾udka;h' ùÿre
l¾udka;fha § uQ,sl wuq øjH f,i is,sld je,s iy yqKq .,a fhdod .kakd w;r" wu;r
j fidaähï ldnfkaÜ" f,â$ ue.akSishï jeks f,dayj, Tlaihsv (PbO, MgO) iy ldnka
Ndú; fõ'   ùÿrej, ;dmhg Tfrd;a;= §fï yelshdj we;s lr .ekSug;a j¾K .ekaùug;a
úúO ridhk øjH ñY% lrkq ,efí'
Wod( r;= meye ùÿre - leâñhï i,a*hsâ$ lshqm%ia Tlaihsâ" fld< meye ùÿre - lafrdañhï
Tlaihsâ $ fmria ixfhda.
;o núka hq;a ùÿre ^mhsfrlaia ùÿre - fndafrda is,sflaÜ&'

;j o úúO wjYH;d i`oyd fhdod .kakd ùÿre j¾. ksIamdokfha § tlsfklg
fjkia uQ,O¾u fhdod .kakd wjia:d o olakg ,efí'
Wod( ksjdi" ld¾hd, yd idmamqj, fhdod .kakd cfk,a ùÿre ksIamdokfha § bms¨ï
uQ,O¾uh fhdod .efka'

ñksidf.a tÈfkod uQ,sl wjYH;djka w;r msßisÿ lsÍfï ls%hdj,sh m%Odk ;ekla
ysñlr .kS'   ñksid w;S;fha isg msßisÿ lsÍfï øjH f,i úúO øjH Ndú; lrk ,§'  w`M
iy c,h ñY% lr idod.;a ixfhda.hla f,i wdrïN l< inka ksIamdokh úúO fjkialï
yd kùlrKhka fya;=fjka wo jk úg jdKsc uÜgñka b;d by< ;;a;ajhl we;s ridhksl
l¾udka;hla njg m;aj we;'

l¾udka;j, § ridhk øjH Ndú;hl¾udka;j, § ridhk øjH Ndú;hl¾udka;j, § ridhk øjH Ndú;hl¾udka;j, § ridhk øjH Ndú;hl¾udka;j, § ridhk øjH Ndú;h

ñksidf.a tÈfkod wjYH;d imqrd .ekSug ;kkq ,nk ksIamdok i`oyd úúO
ridhk øjH fhdod .kS'  ;dlaIK úoHdfõ ÈhqKqj;a iu`. ìysj we;s fndfyda l¾udka;
i`oyd úYd, jYfhka ridhk øjH Ndú;jk w;r fïjd úúO wjYH;d i|yd fhdod .kS'
fia§fï ld¾hh jeks ir< wjYH;d fukau f,day ksiaidrkh" jdhq ,nd .ekSu" f,day
wdf,amkh" kj ridhksl ksYamdok we;s lr .ekSu jeks ixlS¾K ld¾hh i|yd o ridhksl
øjH fhdod .kS'

ld¾ñl ridhk l¾udka;fha § úúO ridhk øjH nyq wjhùlrKh lsÍu fndfyda
úg isÿ fõ'  fuys § úúO ridhk øjH uQ,sl ;ekqï tall f,i Ndú; lr úúO ksIamdok
isÿ lrkq ,efí'  rn¾ ksIamdokh" fmd,s;Ska ksIamdokh" ma,diaála ksIamdokh jeks
l¾udka;j, § nyq wjhùlrKh fhdod .kq ,nk w;r uQ,sl ;ekqï tall f,i ldnksl
ixfhda. Ndú; fõ'
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 C    O    Na

O
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H
35   

 C    O    Na

O

HO    CH
2

HO    CH

HO    CH
2

+

fidaähï iaáhf¾Ü .a,sifrda,a

C
17

H
35   

 C    O    Na

O

C
17

H
35   

 C    O    CH
2

O

C
17

H
35   

 C    O    CH
2

O

+ 3NaOH

iaáhßka fidaähï yhsfv%dlaihsâ

C
17

H
35   

 C    O    CH

O

m%Njhm%Njhm%Njhm%Njhm%Njh

   i;a;aj fïoh

    fmd,af;,a

    mdï f;,a"
    T,sõ f;,a

uQ,sl fïo wï,huQ,sl fïo wï,huQ,sl fïo wï,huQ,sl fïo wï,huQ,sl fïo wï,h

iaáhßla wï,h

f,daßla wï,h

Tf,hsla wï,h

úfYaI m%fhdack fyda Ndú; jkúfYaI m%fhdack fyda Ndú; jkúfYaI m%fhdack fyda Ndú; jkúfYaI m%fhdack fyda Ndú; jkúfYaI m%fhdack fyda Ndú; jk
wjia:dwjia:dwjia:dwjia:dwjia:d

frÈ fidaok inka ksIamdokfha § fndfyda
úg Ndú; fõ'

c,fha fyd`Èka Èh fõ'  fyd`Èka fmK k.S'

we`. .,ajk inka ksIamdokfha § fndfyda
úg Ndú; flf¾'

inka hkq È.= odu iys; ldnksl wï,j, fidaähï fyda fmdgEishï ,jK fõ'
inka ksIamdokh i`oyd uQ,sl j Ndú; jkafka È.= ldnka odu iys; YdL fyda i;a;aj fïo
fõ'  fïo iu`. fidaähï yhsfv%dlaihsâ fyda fmdgEishï yhsfv%dlaihsâ m%;sls%hd lrùfuka
isÿ jk inka iE§fï ls%hdj,sh "ief*dkslrKh" f,i ye`Èkafõ'  fuu ief*dkslrK
ls%hdj,sfha § inkaj,g wu;r j w;=re M,hla f,i .a,sifrda,a  ksmofõ'

fïo yd fidaähï yhsfv%dlaihsâ w;r isÿ jk ridhksl m%;sls%hdj my; wdldrhg
oelaúh yel'

by; m%;sls%hdfõ § iEfok fidaähï iaáhf¾Ü inka f,i Ndú; fõ'

úúO wjYH;d i`oyd inka iE§fï § fhdod .kakd YdL fyda i;a;aj fïo fjkia fõ'

inka ksIamdokfha § fmdgEishï yhsfv%dlaihsâ fhdod ksIamdokh lrk inka
fidaähï yhsfv%dlaihsâ fhdod ksmojk inkaj,g jvd uDÿ núka hqla; fõ'  fï ksid
<ore inka ksIamdokfha § fmdgEishï yhsfv%dlaihsâ Ndú; fõ'
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fuhg wu;r j inkaj, .=Kd;aul nj jeälr .ekSu i`oyd;a" wdl¾IKSh nj jeä
lr .eksu i`oyd;a ^j¾Kh" iqj`o& úúO øjH fhdod .kq ,efí'

inka wKqjl wvx.= wï, ldKavh fjkqjg i,afmaÜ fyda i,afmdfkaÜ ldKavhla
wdfoaY lsÍfuka laId,l ksIamdokh flf¾

inka wKqj -  ^wï, ldKavh iys;&

laId,l wKqj  - ^we,al,s i,afmdfkaÜ ldKavh iys;&

laId,l wKqj - ^w,alhs,a fnkaiSka i,afmdfkaÜ ldKavh iys;&

lÀk c,h iu`. inka Ndú; jk wjia:dj, § inkaj, fmK fkd k`.sk w;r
úúO whk j¾. wjlafIam fõ'  kuq;a tu whk laId,l Ndú; jk wjia:dj, § lÀk
c,fha mjd fyd`Èka Èh fõ'  fuh laId,l Ndú;fha we;s jdishla f,i ie,fla'  ;j o
laId,lj, we;s m¾fndaf¾Ü u`.ska me,a,ï bj;a flf¾'

inka iy laId,lj, fidaok ls%hdj,sh my; wdlrhg úia;r l< yel'  inka
wKqfõ we;s È.= ldnka iys; oduh ̂ ks¾O%eùh& c,fha wødjH jk w;r fuu oduh c,Ns;sl
fõ'  b;sß whksl fldgi ^O%eùh& c,ldó jk w;r c,fha ødjH fõ'  f;,a iy fjk;a
wmøjHhkaf.ka iE§ we;s l=Kq wxY= c,h iu`. ñY% fkdfõ'

inkaj,ska fia§fï § l=Kqj, we;s f;,a me,a,ï jgd inka wKq tl;= fõ'  fuys
§ inka wKqfõ c,fha wødjH c,NS;sl fldgi f;,a wxY=j foig;a c,fha ødjH c,ldó
fldgi me,a,fuka bj;g;a msysgk f,i ilia fõ'  fuf,i iEfok f.da,dldr jHqyh
ñfi,a,dj f,i ye`Èkafõ'  fuu ñfi,a,dfõ msg; we;s whkSlrKh jQ fldgia c,h
iu`. ñY% jk w;r È.= ldnka oduh iys; fldgi f;,a me,a,fï ødjH fõ'  fï f,i
fidaok ls%hdj,sfha § inka u`.ska l=Kq bj;a fõ'

inkaj,ska isÿ jk fidaok ls%hdj,sfha § ñfi,a,dj iE§u my; rEmh 4'2 u`.ska
ksrEmKh flf¾'

O%eùh w.%h

ñfi,a,dj

inka wKqj

ks¾O%eùh
w.%h

rEmh 4'2
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c,h hkq Ôjfha meje;au i`oyd w;HjYH ix>glhla fõ'  c,h fkdue;s úg
Ôùkaf.a Ôj ls%hdj,s wLKav j mj;ajdf.k hdu wmyiq jk w;r tÈfkod Ôú;fha §
ñksid úiska úúO ls%hdj,s i`oyd c,h m%fhdackhg .kq ,efí'  N+.; c,h yd mDÓúh u;=
msg we;s c,h úúO l%uj,ska wmú;% ùu ksid fndfyda úg ñksidg m%fhdackhg .;
fkdyels ;;a;ajhg m;a fõ'  fï ksid ñksidg c,h m%fhdackhg .; yels ;;a;ajhg m;a
lsÍu i|yd úúO l%u iy ridhk øjH Ndú; lrhs'

N+.; c,fha wvx.= whk ixhq;sh hï m%udKhlg jvd jeä jQ úg tu c,h mdkhg
fyda fjk;a tÈfkod lghq;=j,g Ndú;h iqÿiq fkdfõ'  fï ksid c,fha we;s tu whk
bj;a lr .ekSug úúO l%u iy ridhk øjH Ndú; lrhs'

N+.; c,fha we;s whk bj;a lsÍug fndfyda úg Ndú; lrkq ,nkafka tu whk
úúO ridhk øjH u`.ska wjlafIam lsÍfï ;dlaIKhhs'

c,fha we;s le,aishï iy ue.akSishï whk" fidaähï ldnfkaÜ fyda wefudakshd
tl;= lsÍu u`.ska tajdfha ldnfkag f,i wjlafIam lrjkq ,efí'  whk yqjudre l%uh o"
c,fha we;s úúO whk j¾. bj;a lsÍu i`oyd fhdod .kS' fuys § whk yqjudre øjH f,i
fidaähï isfhd,hsÜ ^fidaähï we¨ñfkda is,sflaÜ& c,Sh f,day Tlaihsv fhdod .kS'

c,h msßisÿ lsÍfï § c,fha we;s úúO laIqø Ôùka úkdY lsÍu o w;HjYH fõ'  fï
i`oyd fndfyda úg Ndú; lrkqfha laf,daÍka jdhqj fyda ´fidaka jdhqj hs'

isfuka;s l¾udka;h o ridhksl øjH fhdod .kakd l¾udka;hla fõ'

isfuka;s l¾udka;fha § m%Odk jYfhka wuq øjH ;=kla fhdod .efka'  tajd kï
yqKq.,a (CaCo

3
) ueá (Al

2
O

3
 2SiO

2
.2H

2
O) yd ðmaaiï (AlSO

4
.5H

2
O) fõ'  isfuka;s

ksIamdokfha § yqKq.,a iy ueá Ndú; lr idod .kakd ñY%Kfha vhs le,aishï is,sflaÜ"
g%hs le,aishï is,sflaÜ" yd g%hs le,aishï we¨ñfkaÜ wvx.= jk w;r fuu ñY%Kh la,skal¾
f,i ye`Èka fõ'  fuu la,skal¾j,g ðmaiï tl;= lr ishqïj wUrd l=vq lsÍfuka isfuka;s
;efka'  isfuka;s ksIamdokfha § ðmaiï tl;= lrkq ,nkafka isfuka;s blaukska iú ùu
je<elaùu i`oyd h'

lDIs l¾udka;h o j¾;udkfha nyq, f,i ridhksl øjH Ndú; jk l¾udka;hls'
lDIs l¾udka;fha  § úúO wruqKq wrnhd ridhksl øjH Ndú; jk w;r fuys§ Ndú; jk
ridhksl øjH lDIs ridhksl øjH f,i ye`Èkafõ' lDIs ridhksl øjH i`oyd WodyrK
lsysmhla my; oelafõ'

fmdfydr f,i Ndú; jk ridhk øjH
hQßhd CO(NH

2
)

2
, iqm¾ fmdiafmaÜ 3Ca(H

3
PO

4
) 7CaSO

4
2HX  ^fuys X = Cl , F, OH), á%m,a

fmdiafmaÜ 3Ca(HPO
4
)

2

lDñ kdYl f,i Ndú; jk ridhk øjH(-
DDT

j,a  kdYl f,i Ndú; jk ridhk øjH(-
2, 4 D P A

È,Sr kdYl(-
ldnksl fmdiafmaÜ - ue,;sfhdka" ldnfïÜ
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  5 øjH .=K

udkj ixialD;sfha uq,a wjêfha ñksiqka wjg mßirfhka ,nd .;a oej" mdIdK yd

i;=kaf.a weg fkdfhl=;a l%shdldrlï i`oyd Ndú; fldg we;' Tõyq wdydr ilid .ekSug"

wdhqO jYfhka Ndú;hg fyda we`ÿï ilia lr .ekSug fyda fïjd fhdod .;ay' l,a hdfï

oS rka" ßoS" ;U" wdoS f,day j¾. o miqj hlv" f,dalv jeks f,day j¾. o Tjqyq fidhd .;ay'

úisjeks ishji jk úg ms`.ka ueá" fldkal%sÜ" ma,diaála jeks øjH rdYshla úúO lghq;=

i`oyd fhdod .ekSu wdrïN úh'

fndfyda iajdNdúl f,day j¾. mfiys ksê jYfhka mj;S' kùk ;dlaIKh hgf;a

wo jk úg úúO øjH rdYshla tajdfha .=K yd Wmfhda.s;dj wkqj fkdfhl=;a fjkiaalï

j,g  Ndckh lrñka Ndú;hg fhdod .kS' iajdNdúl yd lD;s%u jYfhka øjH j¾. l<

yels w;r tajd kej; f,day yd wf,day jYfhka o j¾. l< yels h'

f,day i;= we;eï .=K j¾Okh lr .ekSu i`oyd fjk;a f,day iu`. ñY%

lsÍfuka ñY% f,day idod .kS'

fuys oS wm úfYaIfhka wjOdkh fhduq lrkqfha f,day j¾. flfrys h' fïjdfha

.=K" fN!;sl" ridhksl yd hdka;%sl f,i fjka l< yels h'

øjH f;dard .ekSfï oS imhd .ekSfï myiqj flfrys o wjOdkh fhduq flf¾'

úfYaIfhka lemqï wdjqo i`oyd jdfka Ndú; lrk w;r wdNrK iE§u i`oyd r;%ka Ndú;

flf¾' r;%ka" jdfkaj,g jvd myiqfjka lemSu" keùu yd yev .ekaùu l< yels h'

øjH f;dard .ekSfï oS ie,lsh hq;= fN!;sl .=K f,i j¾Kh" nr" .eàfï oS we;s

jk y`v fuka u Nx.+r;dj o oelaúh yels h'

ks¾udKlrKfha oS øjHj, .=K fjkia lsÍug isÿ fõ' jdfka ;e,Su fyda yev

.ekaùu" th we,a ;;a;ajfha mj;sk úg isÿ l< fkdyels fõ' jdfka r;a fldg" tys mK

nd, lsÍfuka miq ;e,Su fyda yev .ekaùu l< yels fõ'

øjH f;dard .ekSfï oS msßjeh" .=Kd;aul nj l,a meje;au" jev lsÍfï myiqj

flfrys o wjOdkh fhduq flf¾'

ld¾hhg WÑ; f,i ia;ío;dj j¾Okh lsÍu i`oyd øjH úúO yevhï iys; j

ksmojd we;' fjf<`o fmd< iólaIKhla ;=<ska f,day" ma,diaála jeks øjH tjeks yevhï

iys; j oel .; yels fõ'

me;,s yevh H yevh

rjqï yevh

y;/ia yevh

L yevh

T yevh

U yevh

;U  + iskala ms;a;,

;U  + áka   fn%dkaia
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we;eï wjia:dj, l=yr wdldrfhka ;ekQ rjqï yd y;/ia yevhï iys; o`vq oelsh yel'

;j o  H yevhu úYd, Ndrhlg Tfrd;a;= fok neúka f¾,a mS,S i`oyd fhdod .efka'

m%n,;dj

øjH u; úúOdldr jQ n, l%shd;aul fõ' n,hl oS øjHhla iaÒr úrEmKhlg fyda

leãulg Ndckh fkdù mej;Su m%n,;dj f,i y÷kajhs' øjHhlg n,h fhdok wdldrh

wkqj m%n,;dj úúO wdldrhg ye`oskaúh yels h'

• n,h fhdod jia;=jla tys wlaIh osf.a fo osYdjlg weoSfï oS fkd leã Tfrd;a;= oSfï

yelshdj wd;kH m%n,;dj f,i y`ÿkajkq ,efí'

• n,h fhdod jia;=jla tys wlaIh osf.a f;rmqulg ,la l< úg" th leãulg fyda

ks;H úrEmKh ùulg ^nl, ùu$yevh fjkia ùu& m;a fkd ùfï yelshdj iïmSvk

m%n,;dj f,i y`ÿkajhs'

• ´kEu osYdjlg fhfok n,hl oS keóug fyda úrEmKhlg ,la fkdù mej;Sfï

yelshdj ia;ío;dj hkqfjka y`ÿkajhs' ma,diaála fnda;,aj, fuu .+Kh j¾Okh lsÍu

i`oyd b, ,Eu jeks yev .ekaùï yd ldjeoaoSï isÿ fldg we;'

by; i`oyka wdldrfha n, fh§ï fya;=fjka mshú weig fmfkk fyda fkd

fmfkk úrEmKhlaa isÿ jqj o" fhdod we;s n,h bj;a l< úg kej; h:d ;;a;ajhg m;a

ùfï yelshdjla we;eï jia;=j,g we;' fuu yelshdj m%;Hia:;dj hkqfjka y`ÿkajkq

,efí' øjHhla u; fuf,i fhfok n,h l%ufhka jeä lrk w;r;=r tla wjia:djl oS

n,h bj;a l< o úrEmKh ksh; j mj;S' fï wdldrhg n,h bj;a l< o úrEmKh ksh;

j mej;Sfï øjH .=Kh iqúld¾h;dj f,i y`ÿkajkq ,efí' jia;=jl yevh fjkia ùu

i|yd fh¥ n,h bj;a l< úg yevh h:d ;;a;ajhg m;a úh yels Wmßu iSudj m%;Hia:;d

iSudj hkqfjka y`ÿkajkq ,efí' fuu iSudj øjHh wkqj fjkia fõ' tfuka u øjH r;a

lsÍfï oS iqúld¾h .=Kh j¾Okh fõ'

øjHhla fkd leã tla osYdjlg weoSug we;s yelshdj ;kH;dj f,i y`ÿkajhs' fuys

oS weoSu u`.ska tys jHqyh tla osYdjlg ilia fõ' øjHhla weoSug yels jkafka wvq wd;kH

m%;Hdn,hla we;s wjia:dj, oS h' tfuka u øjHhla r;a lSÍfuka wd;kH m%;Hd n,h wvq

lr .; yels fõ' lïì njg m;a lsÍug we;s yelshdj nyq, j we;af;a ;kH øjHj, h'

;e,Su u`.ska øjHhla fkd leã ´kEu osYdjlg osla lsÍfï yelshdj wdykH;dj

f,i y`ÿkajhs' fuys oS øjHfha jHqyh ;sria j yd isria j úYd, ùulg Ndckh fõ' fï

wkqj fujeks øjHj, ;kH;d .=Kh o wka;¾.; nj meyeos,s h'

øjHhla fj; n,hla fh¥ úg we;s jk ;djld,sl úrEmKh ;=< lsisÿ iaÓr

úrEmKhlg ,la fkdù leã ìoS hdfï yelshdj Nx.+r;dj f,i y`ÿkajhs' fujeks øjHj,

iqúld¾h njla fkdue;' Nx.+r;d .=Kh by< øjHj, we;s jk m`Mÿ ùula b;d YS>%fhka

jHdma; fõ'

hï øjHhla leãulg fyda ìoSulg ,la ùug wjYH Yla;sh" Yla;s;dj f,i

y`ÿkajhs' ;kH øjHj, Yla;s;dj jeä jk w;r Nx.+r øjHj, Yla;s;dj wvq h'

F F

F F
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f.ù hdulg fyda iSÍulg Tfrd;a;= oSfï yelshdj oeä nj ^Hardness& hkqfjka

y`ÿkajhs' øjHhl oeä nj w`osk lgqjlska mDIaGh u; weoSfuka fyda isksÿ mSrla we;s,a,Sfuka

mßlaId l< yels h' we;eï øjHj, oeä nj jeä lsÍug ldnka tl;= lrkq ,efí'

fnfyda øjH ;=< .=K lsysmhla wvq jeä jYfhka wka;¾.; w;r ld¾hhka i`oyd

øjH f;dard .ekSfï oS øjH .=K ld¾hhg .e<mSu ms<sn`o j jeä wjOdkhla fhduq l< hq;=

h'

øjHhla ;=<ska ;dmh .,d hdfï yelshdj ;dm ikakdhl;dj f,i y`ÿkajhs' we;eï

wjia:dj, ;dm ikakdhl;dj by< øjH m%fhdackj;a jk w;r we;eï wjia:dj, ;dm

ikakdhl;dj ÿn, øjH m%fhdackj;a fõ'

fï wkqj ks¾udKhla i`oyd øjH f;dard .ekSfï oS tu ld¾hhg .e<fmk hdka;%sl

.=K we;=<;a øjH f;dard .ekSu jeo.;a fõ'

f,day r;a ms<shï

r;a ms<shï lsÍu hkq md,kfhka hq;= j f,day r;a lsÍu yd isis,a lsÍu u.ska

f,dayfha jHqyh fjkia fldg hdka;%sl .+Khka fjkia lsÍu hs'

kQ;k Ys,amSh l%ufõo wkqj r;a ms<shu isÿ lrkqfha WIaK;ajudk iys; jQ iajhxl%sh

j md,kh jk Wÿka Ndú;fhka flfrk WKqiqï yd isis,k l%uj,ska jqj o" idïm%odhsl

j f,day r;a ms<shï lsÍu f,dayh r;a jk úg ksl=;ajk oe,af,a j¾Kh mokï lrf.k isÿ

flf¾'

fndfyda úg r;a ms<shï i`oyd fhdod .kq ,nkafka jdfka jk w;r tys

ldnka m%;sY;h 0'3% jvd by< w.hl ;sìh hq;= fõ'

f,day wjYH wdldrhg ilia lr .ekSu i`oyd flfrk r;a ms<shï l%u lsysmhls'

1' mK iukh lsÍu ^Normalising&

2' mK nd, lsÍu ^Annealing&

3' mK oeä lsÍu ^Hardning&

4' mK fmùu ^Tempering&

5' msgq;, oeä lsÍu ^Case-hardening&

mK iukh lsÍu

f,dayj,ska NdKav ks¾udKfha oS úúO ;dlaIKsl l%shdj,shkg ̂ lemSu" ;e,Su wdoS&

Ndckh flf¾' fï ksid ks¾udKfhys fndfyda ia:dkj, iajNdjfhys fjkialï we;s fõ'

tneúka NdKavh Ndú;fha oS úúO ÿ¾j,;d u;=úh yel' fuu ;;a;ajh bj;a lsÍu i`oyd

f,dayfha iEu ia:dkhla u tl yd iudk Yla;s uÜgulg f.k wd hq;= fõ' tu ;;a;ajh

we;s lr,Su i`oyd isÿ lrk r;a ms<shï l%uh mK iukh lsÍu f,i y`ÿkajhs'

jdfka j¾. yd hlvj, mK iukh lsÍu i`oyd f,dayfha iEu fldgila u tl u

WIaK;ajhlg r;a lr .; hq;= neúka my< WIaK;ajhl isg by< WIaK;ajhla olajd l%u

l%ufhka r;afldg mjfka isis,a ùug ;eìh hq;= h'
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mK nd, lsÍu

ldnka wêl jdfka lemSu" keùu" mSÍ.Eu wdoS lghq;= myiq jk fia uDÿ njg m;a

lsÍu mK nd, lsÍu f,i y`÷kajhs' jdfka f,day r;=jka r;g r;a fldg b;d fiñka isis,a

ùug bv ;eîfuka uDÿ nj we;s fõ' isis,a ùug .kakd ld,h jeä jk ;rug f,dayh

fyd`oska uDÿ njg m;a fõ'

mK oeä lsÍu

f,dayhlg ,nd .; yels Wmßu oeä nj ,nd oSu mK oeä lsÍu u`.ska isÿ fõ' mK

oeä l< yels jkafka ldnka wvx.= hlvj,g fyj;a ldnka ñY% jdfka i`oyd muKla jk

w;r ^ fuys wvx.= ldnka m%;sY;h 0'3% lg jeä úh hq;= h'& ldnka m%;sY;h u; oeä nj

r|d mj;S'

mK oeä lsÍu i`oyd f,dayh l%u l%ufhka r;=jka r;g r;a fldg laIKsl isis,a l<

hq;= h' mK oeä lrk f,dayh isis,a lsÍu i`oyd úúO øj Ndú; lrhs'

mK fmùu

mK oeä lsÍu iu`. jdfka ;=< wêl Nx.+r njla we;s fõ' fï ksid myroSï weUÍï

fuka u .eiaiSïj, oS leä ìoS hdu isÿ úh yel' fuf,i oeä lrk ,o f,dayj, wka;¾.;

Nx.+r nj ld¾hhg .e<fmk f,i ilia lr .ekSu mK fmùu f,i y`ÿkajhs'

fuys oS mK oeä lsÍug r;a l<  WIaK;ajhg jvd wvq WIaK;a;ajhlg r;a fldg

laIKsl j isis,a flf¾' fndfyda WmlrKhkaf.ka flfrk ld¾hh wkqj mK fmùu isÿ

l< hq;= neúka r;a l< hq;= WIaK;ajh o tlsfklg fjkia fõ' oeä myr oSïj,g ,la jk

WmlrKj, oeä nj wvq l< hq;= w;r tfia fkd jk WmlrKj, Nx.+r;dj t;rï wvq

fkdflf¾'

f,dayh       r;a l< hq;= uÜgu isis,a lsÍfï l%uh

hlv$jdfka r;=jka r;g    mjfka

Bhï$áka W;=rk c,fha .s,ajd    mjfka

;U$ms;a;, r;=jka r;g    l%ufhka c,fha .s,aùu

isis,a lsÍu i`oyd

Ndú; øjh

Ndú; wjia:d fjk;a lreKq

msßisÿ c,h fmdÿ jev i`oyd

¨Kq uqiq c,h wdjqo$jdfka WmlrK      msßisÿ c,fha isis,a lsÍug jvd jeä

    oeä njla we;s fõ'

fmd,af;,a$ úfYaIs; ld¾hh i`oyd     Wmßu oeä njla ,efí'

lmq weg f;,a ^ÿkq j¾.&



100

   WmlrKh r;a l< hq;= WIaK;ajh

  lmk lgqj 280 0C

  w`osk lgqj 240 0C

kùk l¾udka;Yd,dj, fuu WIaK;ajh WIaK;ajudkj,ska uek .kq ,nk w;r"

idudkH wjia:dj, ta ta f,dayfha j¾Kh wkqj wod< WIaK;ajh we;ehs ks.ukh flf¾'

fuys oS isis,a lsÍu isÿ lrkqfha jdhq Odrdjla u`.sks'

j¾Kh WIaK;ajh mK fmùu isÿ lrk WmlrK

we;eï wdjqo WmlrK mK oeä lsÍu yd mK nd, lsÍu tl u jr isÿ flf¾'

Wod(- lmk lgqj

msgq;, oeä lsÍu

ksuejqul u;=msg m%foaYh muKla oeä njg m;a lsÍu" msgq;, oeä lsÍu f,i

y`ÿkajhs' fuys oS msgq;,h muKla oeä njg m;a jk w;r f,dayfha wNHka;rh l,ska ;snq

wdldrhg u uDÿj mj;S' tneúka fooÍï" .eiaiSï yd myroSïj,g Tfrd;a;= foa'

fndfyda úg uDÿ jdfkaj,ska ;ekq WmlrKj, msgq ;,h oeä fldg f.ùug

Tfrd;a;= fok f,i ieliSfuka ksIamdok úhou o wvq fõ' úfYaIfhka oeä f,i weUÍï

yd .eiaiSïj,g ,la jk .shr frdao uDÿ jdfkaj,ska ilia fldg msgq;, oeä lsÍfuka

f.ùhdug Tfrd;a;= fok f,i ilia flf¾' msgq ;, oeä lsÍu i`oyd Ndú; lrkqfha wvq

ldnka m%;sY;hla iys; uDÿ jdfka yd isoaOhlv jeks fmria f,dayfhka ;ekQ NdKavhka

h'

msgq;, oeä lsÍu l%u folla u`.ska isÿ l< yels h' fuu l%u fol u`.ska u uDÿ

jdfka f,dayfha u;=msg m%foaYhg ldnka Wrd .ekSug i,iajd tu m%foaYh ldnka wêl

jdfka njg m;a fldg wjidkfha oS kshñ; WIaK;ajhg laIKsl j r;a fldg isis,a

flf¾'

r;a ms<shï lsÍfï oS f,day wêl WIaK;ajhg m;a lrk neúka wdrlaIl mQ¾fjdamd

wkq.ukh lsÍu w;HjYH fõ' iEu úg u r;a l< ksmehqï we,a,Su i`oyd iqÿiq lïu, w~q

Ndú; l< hq;= fiau" w;a wdjrK" md wdjrK" weia wdjrK wjYH wjia:dj, Ndú; l<

hq;= fõ' tfuka u yosis .sks ksùfï WmlrK iQodkï j ;nd .ekSu o jeo.;a fõ'

<d msÿre ly

;o msÿre ly

ÿUqre

ÿUqre ñY% oï

oï

;o oï

ks,a

2300C

2400C

2500C

2600C

2700C

2800C

3000C

iSreï lgq" uDÿ f,day ,shùug .kakd mÜg,a lgq" oe,s msys;,

ñá uqyqK;a" uDÿ jdfka ,shùug .kakd mÜg,a lgq" w`osk lgq

l;=re" ,S ,shjk wdjqo" msyshd" ;o f,day lmk lgq

fmdxÑ" ñáhï lgq yd ,S jev wdjqo

fmdfrda ;,

lmk lgq" ueos fmdxÑ

ÿkq j¾." w;a lsh;a" bial=remamq kshka
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óg wu;r j kùk ;dlaIKh Ndú; fldg ñY% f,day ksmojd we;s w;r fuu

f,day r;a ms<shï lsÍfuka wjYH ;;a;ajhg m;a lr .kS' fuys oS r;a lsÍfï yd isis,a

lsÍfï b;d iq`M  fjkila isÿ ùfuka wfmalaIs; m%;sM, ,nd .ekSu wiSre fõ' tu ksid

kùk l¾udka; Yd,d ;=< WIaK;aj udk iys; Wÿka u Ndú; flf¾'

msgq;, oeä lsÍfï myiq l%u

ÖkÉpÜá fmÜáhla ;=<  i;a;aj weglgq" w`.=re wdoS ldnka wêl øjH o wod<

WmlrK o ;Ügq jYfhka wiqrkq ,efí' bkamiq fmÜáfha mshk jid jd;h msg fkd jk

fia ueá" noduhlska uqød fldg wk;=rej fuu fmÜáh WIaulhla ;=< osiak r;g r;a

lrkq ,efí' fuu WIaK;ajfha u meh 24 isg 48 olajd ld,hla ;eîug yÍ' fuys oS ldnka

wêl øjHj, we;s ldnka f,dayfha u;= msg fmfoig Wrd .eksfuka msgq ;,h jdfka njg

m;a fõ'

WmlrK wod< WIaK;ajfha ;nd .kq ,nk ld,h jeä jQ ;rug msgq ;,hg Wrd

.kakd ldnka m%udKh o jeä h' wjidk jYfhka fmÜáh újD; fldg WmlrK laIKsl

j c,fha nyd ,Sfuka msgq;,h oeä flf¾'

fo jk l%uh

fuys oS osiak r;g r;a l< WmlrKh  ;eáhl w;=rk ,o fmdgEishï fmfrdaihkhsâ

l=vq u; w;=,a,kq ,efí' f,dayh fï wdldrhg kej; kej; r;a fldg by; l%shdj isÿ

lsÍfuka ldnka wxY= NdKavhg Wrd .ekSug i,iajhs' wjidk jYfhka r;=jka r;g

r;afldg c,fha .s,ajd isis,a lsÍfuka msgq ;,h oeä flf¾' fuu l%uh jvd;a WÑ;

jkafka m%udKfhka u`ola úYd, ksmehqï i`oyd h'

óg wu;r j úfYaI jdfka j¾.j,ska ;ekQ WmlrKj, msgq;,h oeä lsÍug 6000C

WIaK;ajfha oS wefudakshd jdhqj iu`. meh 2 isg 48 l ld,hla .eàug i,iajhs' fuh

khsg%cka l%uh f,i o y÷kajkq ,efí'

jdfka f,dayj,ska ksu l< oe;s frdao laIKsl j r;a fldg c, Odrdjla u`.ska isis,a

lsÍfuka oe;sj, msgq;, oeä lr .; yels h'
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  6 Yla;sh M,odhS f,i fhdod .ekSu

wE; w;S;fha oS wm rfÜ wdydr ksIamdokh" ksjdi" we`ÿï" fnfy;a wdoS uQ,sl wjYH;d

ish,a, u rfÜ udkj yd i;a;aj Yla;sh mokï lrf.k imhd .;a nj fkd ryils'

tfy;a l%ufhka wm rg ngysr ld¾ñl úma,jh iu`. ine`os hkaf;%damlrK Ndú;hg

keUqre ùu ;=<ska udkj yd i;a;aj Yla;sh m%fhdackhg .ekSu YS>%fhka wvq úh'

flfia fj;;a ;ju;a udkj yd i;a;aj Yla;sh hï;dla ÿrg M,odhS f,i fhdod

.ekSu i;=gg lreKls'

udkj Yla;sh M,odhS f,i yd ld¾hlaIu f,i fhdod .ekSug n,mdk idOl w;r

ñksidf.a uQ,sl  wjYH;d j¾Okh lsÍu w;sYh jeo.;a lreKls' fuys oS jeo.;a u

uQ,sl wjYH;dj jkafka ;u ldh Yla;sh wNsudkfhka jeh lsÍug fmd<Ujk iudc

wdl,am we;s lsÍu h'   fï i`oyd ;u ldh Yla;sh fhdod jev lrkakdf.a jegqma"

iudc ;;a;ajh" f.!rjh Wiia uÜgulg f.k taug lghq;= l<  hq;=j we;'

lh fjfyid jev lrk ñksiqka i`oyd NdIdj" .Ks;h" úoHdj" fi!LH wdoS úIhhka

ms<sn`o oekqu oSu jeo.;a fõ'  ir, hka;% l%u ms<sn`o j" Yla;sh msßueiau" wmf;a hdu

je<elaùu" nqoaêu;a j Yla;sh fhdod .ekSu wdoS l%u ;=<ska jeä m%;s,dN ,nd .ekSfï

l%u oekqj;a ùu o jeo.;a fõ'

Ys,amshdf.a úfYaIs; we`ÿï lÜg,h mjd Tyqf.a Y%u wNsudkhg fya;= jk whqrska

ilia lsrSu jeo.;a h'

úfYaIfhka fuys oS ukd l<ukdlrKhla ;=<ska udkj Yla;sh wmf;a fkd hk

wdldrhg jev ie,iqï lsÍu m%Odk ;ekla .kS' fuys oS mqoa., wdrlaIdj" m%jdyk

ld, mrdi wvq  lr .ekSu" udkj Yla;sh yd jeh lrk Y%uh ksrka;r Y=NjdoS

we.hSulg ,la lsÍu wdoS lreKq ie,lsh hq;= fõ'

;j o ukd l<uKdlrKh ;=<ska udkj Yla;sh osßu;a lrk úúO m%fndaOl ld¾hhka

yels;dla iudc.; lsÍu wjYH fõ' fuys oS jev ;lafiarej o uq,a ;ekla .kS'

wdh;khl kï lh fjyijd jev lrk Y%ñlhd o tys fldgialrejl= jk wdldrhg

m;a l< yels kï th iqÿiq u osß oSu jkq we;'

i;a;aj Yla;sh ñksia wjYH;d i`oyd Ndú; lsÍu wE; w;S;fha isg isÿ flreKls'

fï i`oyd nyq, j t< .jhd" ó .jhd" w,shd" nQrejd" iy wYajhd fhdod .kakd w;r

j`ÿrd iy ß,jd jeks i;=ka fmd,a leãu jeks jevg we;eï rgj, fhdod .kS'

ldka;dr m%foaYj, m%jdyk lghq;= i|yd Tgqjd fhdod .kshs'

úúO wdldrfha lr;a; fhdod .ksñka isÿ flfrk m%jdyk lghq;=j, § lr;a;h

weof.k hdu i|yd t< .jhd fhdod .kS' ;j o t<fokf.ka fmdaIH odhl wdydrhla

jk lsß ,nd .kS' tfuka u w,shd nr jev lsÍug;a" nQrejd ;j,ï mgjdf.k hdug

yd .uka hdug;a" wYajhd m%N+ .uka" wdrlaIl lghq;= yd ;=r`. ;r`. i`oyd;a fhdod

f.k we;' fydre we,a,Su" ;ykï øjH we,a,Su" mqmqrK øjH fiùu" ksjeishkg

wdrlaIdj iemhSu wdoS wdrlaIl lghq;=j, oS o" ikao¾Yk i|yd o iqkLhska fhdod

.kS' l=Uqre uevùu" iS iEu" wiajekak fk¿E miq fld< uevùu  wd§ lDIs ld¾ñl

lghq;= i`oyd ó .jhd fhdod .kakd w;r ófokqkaf.ka ó lsß imhd .kshss'

•

•

•
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udkj yd i;a;aj Yla;sh fhdod .ekSfï jdis rdYshla we;' jeo.;a u jdis jkafka

thska mßirhg lsisÿ ydkshla fkdùu yd Yla;s wjYH;d i;a;aj Yla;sfhka  msßuid

.ekSug yels ùuhs' th n, Yla;s w¾nQoh g uqyqK §u i|yd jk úl,am úi÷ula

fjhs' flfia fj;;a w,s we;=ka" .jhska jeks i;=ka kv;a;= lsÍfï .eg¨ o" jev

lsÍug jeä ld,hla .; ùu o hka;% iQ;% jeä jeäfhka Ndú;hg fya;= úh' ta w;r

ú,dis;djla f,i hkaf;%damlrK Ndú;hg weíneys ùu o ñksiqka l%ufhka  w,i

ùu o  bkaOk .Eia úÿ,sh jeks n, Yla;s Ndú;hg keUqre ùug fya;= úh' udkj

Yla;sh m%fhdackhg fkd .ekSfuka ñksiqka ;rndre ù frda.Ska njg m;a ùu" ld¾hh

lsÍfï § n, Yla;sh i|yd w;sf¾l msßjehla  oeÍug isÿùu jeks lreKq fi!LH yd

wd¾Ól .eg¨ we;s lsÍug fya;= ù we;'

Yla;s m%Nj tosfkod Ôú;fha oS fhdod .ekSu

ñksidf.a tosfkod wjYH;djka i`oyd úúO Yla;s m%Nj Ndú; lrhs' ñksid Ôj;a

ùu i`oyd wjYH Yla;sh nyq, j ,nd .kqfha YdLuh wdydr u`.sks' iQ¾hhd i;= Yla;sh

YdLuh wdydr ;=< ridhksl Yla;sh f,i ;ekam;a fõ' fuu wdydr i;= ridhksl Yla;sh

wdydr Ô¾Kh u`.ska ñksidg ,efnk w;r tosfkod lghq;= lsÍug tu Yla;sh WmldÍ fõ'

TkEu ld¾hhla lsÍug Yla;sh wjYH fõ' wms tosfkod ld¾hhka bgqlr .ekSug i;ajhska

i;= Yla;sh o m%fhdackhg  .ksuq'

óg wu;r j Yla;s m%Nj f,i mj;akd iQ¾hhd" bkaOk" c,h" kHdIaál m%;sldr

l%ufõo hk oE Ndú; fldg Yla;sh úúO wdldrhg ,nd .kS' flfia jqj o ´kEu Yla;s

iemhqul uQ,sl Yla;s m%Njh iQ¾hhd fõ' ld¾ólrKh iu`. Yla;sh ,nd .ekSu i`oyd

fmdis, bkaOk Ndú;h g keUqre úh' iajdNdúl jdhqq" Lksc f;,a" .,a w.=re fï w;ßka

m%uqLia:dkhla .efka' wjqreÿ ñ,shk 350 lg wêl ld,hlg fmr Ydl yd i;=ka fmdf<djg

hg ù mia ;Ügq w;r ysr ù ;oska f;/mSfuka fmdis, bkaOk we;s úh'

fmdis, bkaOkj, wvx.= jkafka yhsv%cka ^H& yd ldnka ^C& hk uQ, øjHhhka

ksid fïjd yhsfv%dldnk øjH f,i y`ÿkajhs' fujeks fmdis, bkaOk Ndú;h l%ufhka

by< hdu;a iu`. tajd fõ.fhka  laIhùu isÿ fõ' tneúka fïjd mqk¾ckkSh fkd jk

Yla;s m%Nj .Khg we;=<;a fõ'

iajdNdúl jdhqj, my; oelafjk jdis yd wjdis f,i my; i`oyka lreKq bosßm;a l<

yels fõ'

jdis

Lksc f;,a f,i nyq, j fhdod .efkKqfha N+ñf;,a ãi,a fmg%,a yd oeúf;,a h' Lksc

f;,a Ndú;fha jdis lsysmhls'

•    wm øjH rys;hs'

•  ,dN odhlhs'

•  m%jdykh myiqhs'

•  úúOdldrfha m%fhdack ,nd .; yels fõ'

•   ,dN odhlùu

•  myiqfjka hka;% ls%hdlrúh yels ùu'

•  ´kEu foaY.=Ksl yd ld,.=Ksl ;;a;ajhl oS hka;% l%shd;aul lr .; yels ùu'
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wjdis f,i my; i`oyka lrKq bosßm;a l< yels h'

.,a w`.=re  Ndú;h jdis odhl jkafka ñf,ka wvq ùu" f,dalfha fndfyda m%foaYj,

;sîu" ;j;a wjreÿ 100 lg muK m%udKj;a ùu jeks lreKq ksid h'

.,a w`.=re Ndú;fha wjdis f,i wmøjH ñY% j ;sîu ksid oykfha oS SO
2 
jeks

wys;lr jdhq mßirh g tla ùu ksid wï, jeis we;s lsÍug odhl ùu yd mrsir WIaK;ajh

by< hdug odhl ùu oelaúh yels fõ'

by<ska msysá c,dYhl we;s c,fha úNj Yla;sh wka;¾.; h' tu c,h my<g

.,d hdug ie,eiaùfuka c,fha úNj Yla;sh pd,l Yla;sh njg mßj¾;kh fõ' tu`.ska

o úúO ld¾hhka bgq lr .ekSug yels fõ' tkï tu c,h m%fhdackhg f.k g¾nhsk yd

c, frdao N%uKh  lrjd thg ckl hka;% iïnkaO fldg c, úÿ,s W;amdokh lr .kS'

óg wu;r j c,frdao wdOdrfhka OdkH weUreï .,a l%shdlrùu" ,S fuda,a l%shdlrùu

jeks ld¾hhka o bgq lr .; yels fõ'

c, úÿ,s n,h ksmoùfuka my; i`oyka jdis w;a fõ'

•   mßirhg CO
2
, SO

2
 jeks wys;lr jdhq tla fkd ùu fya;=fjka mßirh ÿIKh fkd ùu'

•  Yío ÿIKh wju ùu'

•  kej; Ndú;hg .; yels ùu' ^c,h mqk¾ckkSh Yla;shla neúka&

wjdis

•   c,dYh yd ta i`oyd úYd, neñ boslsßfï oS wys;lr N+f.da,Sh n,mEï we;s ùu'

•  úYd, m%foaYhla wdjrKh ùu ksid N+ñh  jeh ùu

•  Y%S ,xldfõ iEu m%foaYhl u l%shd;aul l< fkd yels ùu'

•  úh<s ld,fha oS ,nd .; yels cjh wvq ùu'

kHIaál øjH u`.ska o Yla;sh ksmojd .; yels fõ' hqf¾kshï jeks úlsrKYS,S uQ,

øjH fhdod .kakd kHIaál m%;sldr l%u fõohka u`.ska Yla;sh ckkh flf¾' uyd mßudK

úÿ,s n, wjYH;d iïmQ¾K lr .ekSug we;eï rgj,  ̂ cmdkh" reishdj" Ökh" weußldj&

kHIaál n,h Ndú; flf¾' óg wu;r j keõ .ukd .ukh wdoS ld¾hhka i`oyd o Ndú;

fõ' iejkd keue;s úYd, kej l%shd;aul jkqfha o kHdIaál n,fhks'

 my; oelafjk Yla;s m%Nj oekg Y%s ,xldfõ Ndú; flf¾'

•   Lksc f;,a     -   mqk¾ckkSh fkd jk Yla;s

•  c, úÿ,sh     -   mqk¾ckkSh Yla;s

•  iq<x úÿ,sh     -   mqk¾ckkSh Yla;s

•  iQ¾h Yla;sh    -   mqk¾ckkSh Yla;s

•  ffcj ialkaO  -   mqk¾ckkSh Yla;s ^;dm w.h jeä ùr" m`M" .a,srsiSähd Rcq oykh&

•  Ndú;h by< hdu ksid mßir WIaK;ajh by< hdu

•  keõ u.ska m%jdykfha oS isÿjk ldkaÿ ùï ksid uqyqÿ c,h ¥IKh ùu

•  Ndú;h by< hdu ksid Lksc f;,a laIh ùu

•   ksIamdokfha oS yd fnodyeÍfï oS wka;¾ rdcH foaYmd,k .egqï we;s ùu
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   ^ i;a;aj yd YdL fldgia &

•  Ôj jdhqj      -   mqk¾ckkSh Yla;s

•  i;a;aj Y%uh     -   mqk¾ckkSh Yla;s

Y%s ,xldfõ ck.ykh jeä ùu yd l¾udka; nyq, j ìys ùu fuka u lDIsl¾udka;h

i`oyd jeä  jeäfhka n, Yla;s Ndú;h fya;= fldg f.k wkd.; n,Yla;s b,a¨u

YS>%fhka by< hkq we;' Lksc f;,a ksIamdos; rgj,a úiska  ñ, by< kexùu fya;=fjka

tajd wdkhkhg úfoaY úksuh úYd, f,i jeh fõ' th rfÜ wd¾Òlhg whym;a f,i

n,mdkq we;' Y%s ,xldfõ c, úÿ,s n,h ckkh Wmßu Ndú;hg f.k we;s ksid ;j

ÿrg;a c, úÿ,s n,d.dr j¾Okh flfrys wjOdkh fhduq lsÍu M,odhS fkdjkq we;' fï

ksid iq<`." iQ¾hhd yd ffcj ialkaO jeks mqk¾ckkSh m%Nj u`.ska Yla;sh ,nd.ekSfï

úl,am l%u flfrys wjOdkh fhduq ù we;' th mßirh yd rfÜ wd¾Òl j¾Okh i|yd o

úYd, msgqjy,la fõ'

tosfkod ld¾hhka i`oyd iq<x Yla;sh fhdod .ekSu

iq<x Yla;sh mqk¾ckkSh Yla;s úfYaIhhls' Y%s ,xldfõ we;eï m%foaYj, wjqreoafoa

jeä ld, mrdihla ;=< iq<`. ,efí' fuu iq<x Odrd u`.ska  iq<x mxld lrljd .ekSfuka

úúO ld¾hhka bgq lrjd .; yels fõ' iq<x fuda,a i`oyd úúOdldr iq<x fm;s iys; iq<x

n,d.dr ks¾udKh flf¾'

Y%s ,xlfõ iq<x úÿ,s n,d.drh yïnkaf;dg mssysgqjd we;s w;r tys iq<x úÿ,s ckl

6 la l%shd;aul fõ' tu`.ska cd;sl úÿ,s n, moaO;shg tl;= lrkq ,nk Odß;dj 30MW ls'

iq<x n,d.drj, iq<xfm;s úúO wdldrhg ks¾udKh fldg we;'

fuys oS iq<f`.a osYdjg uqyqK foñka N%uKh fõ'
isria wlaI N%ulhisria wlaI N%ulhisria wlaI N%ulhisria wlaI N%ulhisria wlaI N%ulh

iefjdakshia N%ulhiefjdakshia N%ulhiefjdakshia N%ulhiefjdakshia N%ulhiefjdakshia N%ulh

veßhka N%ulhveßhka N%ulhveßhka N%ulhveßhka N%ulhveßhka N%ulh
´kEu iq<x ÈYdjla wkqj N%uKh fõ

´kEu iq<x ÈYdjla wkqj

N%uKh fõ
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iq<x Yla;sfhka l%shd lrk iq<x fuda,a fhdod f.k weUreï hka;% c, fmdïm l%shdlrjd

.; yels fõ' iajdNdúl Yla;s m%Nj Ndú;h ksid mßir ¥IKh isÿ fkdfõ' we;eï rgj,

fuu l%u fõoh w;s id¾:l j l%shd;aul fõ' újO iq<x fuda,aj, wdlD;s lsysmhla my;

oelafõ'

iq<x Ndú;fha jdis

•   iq<x fuda, ieliSug hk úhoug wu;r j fjk;a úhoï wju ùu'

•  mßir ¥IKh isÿ fkd ùu'

•  mqk¾ckkSh Yla;s úfYaIhla ùu ksid iïm;a laIh fkd ùu'

iq<x fuda,aj, my; i`oyka wjdis o oelsh yels h'

•   l%shdldÍ fõ.h iq<x osYdj,g wkqj fjkia ùu'

•  iq<x fkdue;s wjia:dj, l%shdldß;ajh ÿ¾j, ùu'

•  N+ úIu;d yd ld,.+K  úIu;d n,mEï we;s lsÍu'

kQ;k Yla;s w¾nqo yuqfõ iq<x Yla;sh m%fhdackhg .ekSu flfrys fhduq ùu

jeo.;a fõ' tfuka u ksjdi ie,iqïlrKfha oS iajdNdúl iq<x ksjdi ;=<ska weoS hk f,i

ie,iqï lsÍfuka lD;s%u jd;dY%h ,nd .ekSu g we;s wjYH;dj wju l< yels fõ' tfuka

u we;eï l¾udka; Yd,d ;=< jy,fha by<ska msgdr mxld ^Exhauster - fan & Ndú;fhka

we;=<; WIaK;ajh by< hdu md,kh lr .; yels fõ' tneúka iq<x Yla;sh ;u wjYH;d

imqrd .ekSu i|yd Ndú;h flfrys jeä wjOdkhla fhduq lsÍu ldf,daÑ; fõ'

ld¾hlaIu;dj jeä lr,Su i|yd iq<x fm;sj, yevh kùlrKh flfrys fhduq ùu o

jeo.;a fõ'

ffcj ialkaO Ndú;fhka Yla;sh ,nd .ekSu

fndfyda .Dyuh ;dm wjYH;d fuka u l¾udka; wjYH;d i`oyd or Ndú; flf¾' or hkq

Ydlj,ska ,nd .kakd øjHhls' óg wu;r j osrd m;ajk Ydl yd i;a;aj fldgia fuka u

u, øjH Ndú;fhka Yla;sh ,nd .ekSu i`oyd Ôj jdhq ckkh lr .; yels fõ'

,xfoais iq<x fuda,,xfoais iq<x fuda,,xfoais iq<x fuda,,xfoais iq<x fuda,,xfoais iq<x fuda, weußlka iq<x fuda,weußlka iq<x fuda,weußlka iq<x fuda,weußlka iq<x fuda,weußlka iq<x fuda, rej,a iq<x fuda,rej,a iq<x fuda,rej,a iq<x fuda,rej,a iq<x fuda,rej,a iq<x fuda,
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we;eï m<d;a md,k wdh;k ;u m%foaYh ;=< tl;= jk fujeks øjH Wmfhda.S

lrf.k Ôj jdhq ckkh fldg ;u yla;s wjYH;d imqrd .kS' tu`.ska mßirhg tl;= jk

wm øjH m%udKh wju ùu ksid mßir ¥IKh o wju fõ' fuh li< l<ukdlrKhg o

odhl;ajh imhhs' Ydl fldgia" i;aj u, wdosh fmdÿfõ ffcj ialkaO f,i yÿkajhs' fï

wkqj or o ffcj ialkaO  fõ'

Ôj jdhqj hkq b;d msßisÿ by< ;dm ckk w.hla iys; bkaOkhls' fu u`.ska wdydr

msiSu" wdf,dalh ,nd .ekSu" tkaðka l%shdlr ùu jeks lghq;= bgq lr .kq ,efí' Ôj jdhqj

hkq óf;aka ^CH
4
&" ldnkavfhdlaihsâ yd c, jdIamj, ñY%Khls' fuh j.=re jdhqj f,i

o y`ÿkajhs'  ldnksl øjH u; nelaàßhd l%shdlsÍfuka isÿjk ks¾jdhq iajikh u`.ska

ldnksl øjH Ô¾Kh jk w;r Ôj jdhqj  uqod yef¾' úh<s fyda f;; ffcj ialkaOj, we;s

fi,shqf,daka ^C
6
H

10
O

5
& u;  nelaàßhd  l%shdlsÍfï oS isÿjk ridhksl m%;sl%shdj fuf,i

oelaúh yels h'

úúO wdldrfhka Ôj jdhq ckl ilia lr .;  yels h' fhdod .kq ,nk øjH wkqj

jdhq ckl l%uh y`ÿkajhs'

•   úh<s l%uh - msÿre jeks øjH fhdod .; yels h'

•  f;;a l%uh - f.du" u," uq;%d jeks oE fhdod .kS'

Ôj jdhq yd Ôj jdhq tall

idudkHfhka Ôj jdhq ckl i|yd msÿre .a,sßiSßhd fld<" f.du" ie,aùkshd" osh

ynr," jeks fndfyda oE fhdod .; yel' Ôj jdhq ckl ;=< by; øjH c,h iu. uqiq ù

ld,hla ;sîh oS thska Ôj jdhqj úfudapkh ùu wdrïN fõ' tfia msg;g tk Ôj jdhqj

tf,i u fyda .nvd fldg ;nd f.k Ndú;hg .; yel'

úúO wdldrfha ie,iqï wkqj Ôj jdhq ckl ks¾udKh lr .; yel'

tjeks ie,iqï lsysmhla my; oelafõ'

2C
6
H

10
O

5
C

8
H

10
O

5 
+ 2CH

4 
+ 2CO

2 
+ H

2
O

nelaàßhd

l%shdldÍ;ajh

^ks¾jdhq iajikh&
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by; cSj jdhq ckl i;a;aj f.dúm,j,ska neyer lrk f.du" uq;%d jeks oE

Wmfhda.s lr .ekSug iqÿiq jk wdldrhg ie,iqï lr we;' A we;=¿ lsÍfï isÿr ;=<ska C

l=àrh ;=<g by; lS øjH ksrka;rfhka we;=¿ ùug i,iajd we;' fndfyda úg .j .d,lska

msg jk f.du" uq;%d fyda fidaod yßk c,h ldkqjla Tiafiaa Rcqj u A fj;g fhduq lr we;'

C l=àrh ;=< Ôj jdhqj ksIamdokh fõ' tu jdhqj md,kh lrjd wjYH wjia:djl

§ msg;g ,nd .; yel' Ô¾Kfhka wk;=rej C ;=< we;s øjH X  ì;a;shg Wäka Y m%foaYhg

hefõ' tu øjH B msgdr isÿr olajd meñfKa' tu øjH jßka jr bj;a l< hq;= w;r tu øjH

ldnksl fmdfydrla f,i Ndú; l< yel'

by; wdldrfha Ôj jdhq tallhg udi yhlg muK jrla msÿre" hQßhd yd c,h tl;=

lr uqød ;eìh hq;= fõ' i;s lsysmhlg miq Ôrl l=àrh ;=< Ôj jdhq ksmofõ' tu Ôj jdhqj

k< ud¾.hla Tiafia c, gexlsh nyd we;s jdhq Odrl gexls ;=<g tla /ia fõ' gexls ;=<

jdhqj jeä ùfï oS tu gexls c,h ;=< bmsf,kakg mgka .kS' túg Ôj jdhqj /iaj we;s

nj oek .; yel'

tu Ôj jdhqj wjYH wjia:djl § md,lh ;=<ska m%fhdackhg .; yel' fuu Ôj

jdhq tallh u`.ska fkdlvjd udi 4-5 la muK ld,hla ^Ôrl l=àrfha  Odß;dj wkqj

fjkia úh yel& Ôj jdhq ,nd .; yel'

Ôj jdhq ksmoùu wvq jk úg c, uqødj bj;a lr we;=<; we;s øjH bj;a l< hq;=

h' fuu øjH o ldnksl fmdfydr f,i j.djg fhdod .; yel' tu øjH bj;a lsÍfuka

wk;=rej kej; Ôrl l=àrhg Ôrl øjH tl;= lr l%shdj,sh kej; wdrïN l< yel'

úh<s or len,s r;a fldg tu`.ska msg jk ldnka fudfkdlaihsâ jdhqj ^CO&

oykh ùug i,iajd Yla;sh ,nd .kakd l%u o j¾;udkfha Ndú;hg .kakd wjia:d we;'

fï i`oyd .a,sßiSähd or jvd;a iqÿiq fõ' tu or l=vd len,s lr Ndú;hg .kS' fï

Wml%uh u`.ska ,nd .kakd ;dmh Wmfhda.S lr f.k wdodykd.dr l%shdldrùu" f,day WKq

lsÍfï W!Iaul l%shdlr ùu" wNHka;r oyk tkaðka u`.ska úÿ,sh ,nd .kakd ckl l%shd

lrùu wdosh l< yel' fuu Wml%uh u`.ska Yla;sh ,nd .; yels l%u folla Ndú;fha

we;'
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yria oyr l%uh

há oyr l%uh

Yla;s m%Nj

wm úiska tosfkod lghq;= i`oyd Ndú; lrk fndfyda Yla;s m%Nj l%u l%ufhka

mßirfhka laIh fjñka hhs' ñksid fkd oshqKq hq.hg jvd oyia .Kklska j¾Okh jQ n,

Yla;s wjYH;djla j;auka f,dalfha mj;S' fï ksid wo mj;sk n, Yla;s b,a¨ug iß,k

mßos n, Yla;sh iemhSu f,dalhg u .eg¨jla ù we;' úfYaIfhka bkaOk j¾. ys`. ùu;a

l¾udka; lghq;= i`oyd úYd, jYfhka Yla;sh jeh ùu;a ksid rgl wd¾Òl yd iudcuh

.eg¨ mek k`.S'  fï ksid Yla;sh ksmoùu yd Yla;sh jeh lsÍu ms<sn`o j wm ;=< mj;akd

wdl,am yd Ndú; l%u o fjkia úh hq;=j we;'

iQ¾h Yla;sh wmf.a wjYH;djkg fhdod .ekSu ms<sn`o j wo nyq, j m¾fhaIK isÿ

flf¾' ta wdldrfhka wkdjrKh lr .;a we;eï kùk Wml%u wo Ndú;fha mj;S' iQ¾h

fldaI yd iQ¾h Wÿka ta w;r fjhs' ta yer wNHjldYfha r`ojk ,o iQ¾h Yla;s wjfYdaIl

u`.ska" Yla;sh wjfYdaIKh lr mDÒúhg CIqø ;rx. f,i tjd úúO ld¾hhka ^úÿ,s ckl

l%shd lrùu jeks& lrjd .ekSfï yelshdj we;' tfuka u mDÒúfha újD; m%foaYj,g

jefgk iQ¾h ;dmh u`.ska ixjyk Odrd we;s lrjd g¾nhsk N%uKh lr úÿ,s ckl

l%shdlrùu iïnkaOj j¾;udkfha .fõIK lghq;= isÿ fõ' fï yer ksmofjk Yla;Ska

úúO iajrEmfhka .nvd lr .ekSfï wjYH;djla wo mj;S'
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iQ¾h Yla;sh M,odhS f,i fhdod .ekSu

iQ¾h Yla;sh úlsrK f,iska mDÓúh fj; <`.d fõ'  úlsrK f,iska Yla;sh .uka

lsÍu i|yd udOHhla wjYH fkd jk w;r th úoHq;a pqïnl ;rx. wdldrfhka wdf,dalfha

m%fõ.fhka .uka flf¾' iQ¾h Yla;sh úúO Yla;s f,i mD:súhg ,efí'

•   ;dmh

•  wdf,dalh

•  fjk;a ^.eud lsrK&

by; Yla;Ska Rcq f,i fyda fjk;a WmlrK Ndú;fhka úúO ld¾hhka bgq lr

.ekSug Ndú; flf¾' fros úh<Su" wdydr úh<Su" ksfjia wdf,dalkh fï i`oyd WodyrK

lsysmhls'

iQ¾h ;dmh úúO ld¾hhka i|yd m%fhdackhg .; yels fõ' tjeks ld¾hh i|yd

WodyrK lsysmhla my; oelafõ'

iQ¾h ;dm úh<kh - iQ¾h ;dmh Ndú; fldg úúO øjH úh<d .ekSu$úc,kh lsÍu

wdydr øjH - t<j¿" m,;=re" fmd,a

iQ¾h ;dm úh<kh ks¾udKh l< yels wdldr lsysmhls'

by; wdlrfha iQ¾h ;dm

úh<khla u`.ska t<j`M"

m,;=rej, j¾Kh fjkia

fõ' ol=Kq miska oelafjk

wdldrfha ixj¾Okh l<

iQ¾h ;dm úh<khla Ndú;

lsÍfuka wdydrj, j¾Kh

fjkia ùu j<lajd .; yels

fõ'
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iQ¾h WÿkiQ¾h WÿkiQ¾h WÿkiQ¾h WÿkiQ¾h Wÿka

iQ¾h ;dmh tla ia:dkhlg kdNs .; lsÍug ie,eiaùfuka we;s jk ;dmh

m%fhdackhg f.k úúO ld¾hhka bgq lr .; yels fjhs' fujeks WmlrKhkays Ndú;

lrk mrdj¾;l fyda j¾;l mDIaGhkays j¾.M,h jeä lsÍfuka tl;= lr .; yels jk

;dm m%udKh jeä lr .; yels fõ' tjeks Wÿkl ie,eiaula my; oelafõ'

fuu ie,eiau tys uQ,O¾uh wjfndaO lr .ekSug bosßm;a fldg we;' m%dfhda.sl

j úYd, W;a;, o¾mK imhd .ekSfï wmyiq;d mj;S' tneúka W;a;, mDIaGhla u; ;,

o¾mK len,s w,jd .;a fujeks jHqyhla fhdod f.k iQ¾h Wÿk ks¾udK lr .; yels h'

iQ¾h fldaIiQ¾h fldaIiQ¾h fldaIiQ¾h fldaIiQ¾h fldaI

iQ¾h fldaI mek, Ndú;fhka iQ¾h wdf,dalh úoHq;a Yla;sh njg mßj¾;kh

flf¾' mDÓú mDIaGfha 1 m2 j¾.M,hla u;g m;kh jk iQ¾h wdf,dalh 6 kWh l Yla;s

m%udKhla jk nj ms<s.;a u;hhs' fuf,i ,efnk ;rx.j,ska oDYH wdf,dal mrdifha

mj;skqfha 75% ls'  tfuka u iQ¾h fldaI mek,hl  ld¾hlaIu;dj 10-20% muK fõ'

iQ¾h fldaI mek,hla jir 20 la muK wdhq ld,hla Ndú; l< yels fõ' tfuka u th

ia:dmkfha oS jeh jk uqo,g wu;r j fjk;a uqo,la jeh fkdfõ' fuh wd¾Òl jYfhka

jdis odhl jk w;r u mqk¾ckkSh Yla;s m%fNaohla Ndú; jk ksid mßir ydkshla o isÿ

fkdfõ'

iQ¾h fldaIhlska ckkh jkqfha ir, Odrd ^d-c& úÿ,shls' fuu úÿ,s n,h

m%fhdackhg f.k negß wdfrdamKh lr .kS' wk;=rej wmj¾;lhla  ^Inverter& u`.ska

m%;Hdj¾; ̂ a-c& úNjhla njg m;a fldg .Dyuh úÿ,s wjYH;d iïmQ¾K lr .; yels fõ'

idudkHfhka iQ¾h fldaI mek, ksmojkqfha 0.5 m2 m%udKhg h' iQ¾h fldaI mek,hl

l%shdldÍ;ajhg ridhksl øjH Ndú; fkdflf¾' tneúka ridhksl m%;sl%shd we;s fkd jk

ksid wdhq ld,h jeä h'
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iQ¾h Yla;sh Ndú;fha jdis f,i my; i`oyka oE bosßm;a l< yels h'

•   mqk¾ckkSh Yla;shla ùu ^iajdNdúl j ,efnk Yla;shls&

•  mßir ¥IKh isÿ fkd ùu'

•  ;dm yd wdf,dal jeks úúO wjYH;d imqrd .; yels h'

•  myiqfjka ,nd .; yels ùu' ´kEu ;ekl Ndú; lsÍfï yelshdj'

•  wk;=re rys; ùu'

•  úhoulska f;drj ,nd .; yels ùu'

•  yeisrùfï myiqj

wjdis f,i my; i|yka lreKq bosßm;a l< yels h'

•  iQ¾h fldaI yer fjk;a l%uj,ska ,nd .kakd Yla;s .nvd lr .; fkd yels ùu'

•  iEu oskl u taldldÍj iQ¾hdf,dalh ,nd .; fkd yels ùu ̂ ld, .=Ksl ;;a;ajhka yd

rd;%s ld,h&

kQ;k n, Yla;s w¾nqoh fya;=fjka iQ¾h Yla;sh yels;dla m%fhdackhg .ekSug wjOdkh

fhduq lsÍu jeo.;a fõ'

iQ¾h c, ;dmlhiQ¾h c, ;dmlhiQ¾h c, ;dmlhiQ¾h c, ;dmlhiQ¾h c, ;dmlh

fuys oS c, gexlsfha isg ;dm wjfYdaIl mek,hg  c,h imhkq ,nk w;r

úlsrK u`.ska tkq ,nk ;dmh fya;=fjka k< r;a fõ' k<fha isg c,hg ;dmh .uka

lrkqfha  ikakhkh u`.sks' r;a jQ c,h ixjyk Odrd f,i  by< k`.S' tajd gexlsfha

by<g .uka .kS' fï ksid r;a jQ c,h ,nd .; hq;af;a gexlsfha by<g wdikakfhks'

rd;%s ld,fha oS  c,h m%udKj;a f,i r;a fkd ùu j<lajd .ekSug iQ¾h fldaI mek,hla

fhdod  negß wdfrdamKh fldg tu`.ska ;dmk o`.rhla l%shd;aul lr úh yels h'

;dm wjfYdaIl mek,fha ld¾hlaIu;dj jeä lsÍug by< ikakdhl;djla iys;

øjH f;dard .ekSu" tu øjHj,g os.= ld,hla ;dmh r`ojd .; yels ùu fuka u f,day k<

l`M j¾K .ekaùu l< yels h'
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  7 ikaksfõokh i|yd ie,iqï Ñ;% fhdod .ekSu

>k jia;=jl" WmlrKhl" moaO;shl yevh fyda msysàu" jpk oyia .Kklska jqj

o meyeos,s f,i úia;r l< fkd yels h' tfyhska w;S;fha isg u ta i`oyd rEm Ndú; fldg

we;' tfy;a tla mqoa.,hl= w|sk rEm wka whg ta whqßka u ikaksfõokh lsÍu ÿIalr úh'

tfia jQfha mqrdKfha ta i`oyd iïu; l%u Ndú; fkd ùu fya;=fjkss'

hï nilA ksjerÈ f,i ikaksfõokh i|yd jHdlrK ud,djla fhdod .kakd fia

u j¾;udkfha  ikaksfõokh i|yd ie,iqï Ñ;% we£ug o iïu;" iïuq;s" ixfla;" kS;s Í;s

iuqodhla úêu;a j fhdod .kSs' fufia w|skq ,nk Ñ;% ld¾ñl Ñ;% hkqfjka y÷kajhs'

ld¾ñl Ñ;% úYaj NdIdjla njg m;aj we;' ld¾ñl we|Su" ie,iqï we£u" hdka;%sl we|Su"

bkaðfkare we|Su" ;dlaIKsl we£u wdoS úúO kïj,ska ye|skafjk fuu úIh hdka;%sl"

úÿ,sh" isú,a wdoS úúO ;dlaIKsl úIh lafIa;% olajd o úys oS we;'

ld¾ñl we|Su m%n, cd;Hka;r ikaksfõok udOHhla f,i ye|skaúh yels h'

cd;Hka;r m%ñ;shg wkqj lvodis m%udKkh lr we;s wdldrh

  m%udKh A
0

A
1

A
2

A
3

A
4

A
5

A
6

A
7

A
8

A
9

A
10

  os. ñ'ó 1189 841 594 420 297 210 148 105 74 52 37

  m<, ñ'ó 841 594 420 297 210 148 105 74 52 37 26

A j¾.h

A
1

A
2

A
3

A
4

A
5

A
6

A
7

11
89

841

B j¾.h

B
0
 - 1000 × 1414

B
1
 - 707   × 1000

B
2
 - 500   × 707

B
3
 - 353   × 500

B
4
 - 250   × 353

B
5
 - 176   × 250

B
6 
- 125   × 176

B
7
 - 88    × 125

B
8
 - 62    × 88

C j¾.h

C
0
 - 917  × 1297

C
1
 - 648  × 917

C
2
 - 458   × 648

C
3
 - 324   × 458

C
4
 - 229   × 324

C
5
 - 162   × 229

C
6 
- 114   × 162

C
7
 - 81    × 114

C
8
 - 57    × 81
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we|Sfï lvodisj, ;sìh hq;= .;s ,laIK

•  jhkh ;rula r`M ùu'

•  >klñka jeä ùu ^idudkH lvodishlg idfmalaI j&'

•  iïu; m%udKj,g wkql+, ùu'

we`oSfï WmlrK

• we|Sfï mqjrej    (- fuys tla flá yq,ia odrhla Rcq úh hq;= h' ks;ru à rEf,a

w,a¨j ^Stock& tu Rcq odrh iam¾Y jk fia ;nd .; hq;=

h'

• à rE,    (- ;sria iudka;r f¾Ld we|Su i`oyd Ndú; fõ' ju;ska w|sk

mqoa.,hska i`oyd à rE, iqÿiq  mßos ilia l< hq;= h' à

rEf,a iqjdh ^mÜgu& we;s odrh muKla Ndú; l< hq;= h'

• fmdarelgq$la,sma    (- w¢k lvodish w¢k mqjrejg iú lr .ekSug Ndú; fõ'

• fldaÿj    (- ñkqï ,nd .ekSug Ndú; fõ'

• úys; p;=ri% hq.,h    (- 300" 600" 900" 450" 750" 1050" 150 jeks fldaK we`oSug;a iudka;r

f¾Ld we`oSug;a Ndú; fõ'

• ljlgqj    (- jD;a;" pdm we£ug" ñKqï msgm;a lsÍug fhdod .kS'

• fnÿï lgqj    (- ñkqï i,l=Kq lsÍug yd tajd msgm;a lsÍug Ndú; fõ'

• ulkh    (- wkjYH f¾Ld yd ks¾udK fldgia uelSug Ndú; fõ'

• mekai,    (- f¾Ld" rEm" wl=re ñkqï yd ixfla; we|Sug Ndú; fõ' fuys

§ fhda.H mekai, f;dard .; hq;= h'

• mekai,a ;=v W,alrKh(- ishqï f¾Ld we|Sfï oS Ndú; jk fuh ,E,s lene,a,la u;

je,s lvodishla w,jd .ekSfuka o ilia lr .; yels fõ'

• fros lvla    (- uelSfuka miq w¢k lvodish msi oEóu i`oyd fuh Ndú;

fõ'

mekai,a j¾.SlrKh

tla tla wjYH;dj wkqj mekai,a tys ;=fvys iajNdjh ̂;o iy uDÿ nj& wkqms<sfj<ska

j¾. fldg we;' tajd fufia h'

óg wu;r j we;eï úg F ( fine ) mekai,la o we;' th HB  mekai,g fndfyda ÿrg

iudk fõ' fndfyda úg bï f¾Ld i`oyd 2B mekai, o ks¾udK f¾Ld i`oyd 2H mekai,

o ñkqï oelaùug HB mekai, o Ndú; fõ'

b;d ;o         ;o        idudkH          uDÿ$l`M     b;d uDÿ$;o l¿

^H = Hard& ^B = Black&

6H, 5H, 4H, 3H, 2H, H, HB, B, 2B, 3B, 4B, 5B, 6B
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ld¾ñl we|Su i|yd lvodish iQodkï lsÍu

• m<uq j lvodish osla w;g$yria w;g iqÿiq mßos we|fï mqjrefõ jï mi by<

fl<jrg wdikakfha ;nd tu fl<jr fmdare lgqjlska iú lrkak'

• bkamiq à rEf,a w,a¨j we|Sï mqjrefõ jïmi odrh iam¾Y jk fia ;nd à rEf,a

;,hg ^T- Rule Blade& iudka;r j lvodish ilid wfkla fl<jf¾ o fmdare

lgqjla iú lrkak'

• wjYH kï ;j;a fmdare lgq folla my;ska iú lrkak'

• iúlr .;a lvodisfha by< yd my< odrhg 5 mm we;=<;skaa fnÿï lgqfjka

,laIH folla i,l=Kq fldg à rE, wdOdrfhka ;sria f¾Ld folla we|" lvodisfha

ol=Kq miska o fl<jr odrhg 5mm we;=<;ska à rE,g ,ïN jk fia úys; p;=ri%hla

;nd ,ïNlhla we| .kak'

• miqj jï miska ,sms f.dkqjg iú l< yels jk fia lvodisfha jï mi odrhg 15mm

we;=<;ska fmr fia ,ïNlhla we| rduqj ^iïu; rduqj& iïmQ¾K lrkak'

• mdi,g$ wdh;khg wdfõksl jk f,i iïu; rduqfõ my< fldgfia iqÿiq mßos

o;a; j.=jla i`oyd fldgqjla fjka lr .; yels h' fï i|yd lvodisfha my<ska

30 mm muK ;Srejla fjka lr .; yels h'

• fuu fldgqj ;=< rEmh ye|skaùfï ku ^úYd,j&" mßudKh" rEm ixfla;h

^m%:u$f; jk fldaK&" rEm wxlh" w¢kakdf.a ku" oskh wdoS f;dr;=re we;=<;a

l< yels h'

f¾Ld j¾.

•  ,laIH folla w;r flá u ÿr ir, f¾Ldjls'

•  ksi, c,hg iudka;r f¾Ldj ;sria f¾Ldjls'

•  ,Ufha kQ,g iudka;r f¾Ldj isria f¾Ldjls'

•  ;sria f¾Ldjla" fyda isria f¾Ldjla fkd jk ir, f¾Ldj wdk; f¾Ldjls'

ld¾ñl we|Su i|yd Ndú; jk iïu; f¾Ld

 

iïu; f¾Ldj f¾Ldfõ ku th Ndú; jk wjia:dj

>k wLKav f¾Ldj

isyska wLKav f¾Ldj

lv f¾Ldj

ie`.s f¾Ldj

isyskaodu f¾Ldj

fo fl<jr >k

odu f¾Ldj

isyska wLKav

wúê f¾Ldj

jia;=jl fmfkk odr

oelaùu i|yd ^bï f¾Ld&

udk fhoSu" yrialv

oelaùu iy ks¾udK f¾Ld i|yd

fkd fmfkk odr oelaùu i|yd

uOH wlaIh fyda iuñ;sl

nj oelaùu i|yd

fþokh l< hq;= ia:dk oelaùu

i|yd

lv mDIaG oelaùu i|yd
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ld¾ñl Ñ;% we|Sfï § wjOdkh fhduq l< hq;= lreKq

• f¾Ld" jD;a;" ;s%fldaK" p;=ri% we;=<;a ks¾udK we|Sfï oS ks¾udK f¾Ld 2H mekai,lska

we| miqj wjika M,hg wod< f¾Ld 2B mekai,lska wkqms<sfj<g we|su iqoqiqq h'

• f¾Ld w¢k w;r oS mekai,a ;=v lrleùfuka iu m<<ska hq;= f¾Ld we|.; yels h'

• iïu; rduqj 2B mekai,lska we|Su jvd iqÿiq h'

• jD;a; we|Sug fmr ljlgqfõ ;=vq fol tl u  os.lg ilia lr .; hq;= h'

• úúO cHdñ;sl rEm we|Sfï oS tu rEmj, wka;¾.; cHdñ;sl ,laIK y÷kdf.k

mshjr l%uhg ks¾udK f¾Ld u`.ska we|sh hq;= h'

WodyrKh(- my; rEmj, ol=Kq fl<jr we¢ rEmh ks¾udKh lruq'

1' jD;a;h úYd, j w|skak" flakaøh yryd tlsfkl ,ïn jk mßos úIalïN f¾Ld folla

   w|skak' jD;a;h lemqK ,laIH hd lrñka iup;=ri%hla w|skak'

2' iup;=ri%fha tla mdohl g iudka;r j flakaøfha isg f¾Ldjla w¢kak' tu f¾Ldj

   jD;a; mßêh yd iup;=ri% mdoh lefmk ,laIH w;r yß ueÈka iup;=ri% mdohg

   iudka;r f¾Ldjla w¢kak'

3' fuu f¾Ldfjka uq,a iup;=ri%fha úl¾K f¾Ld fþokh jk ,laIH w;r È. mdohl È.

  jk f,i uq,a iup;=rY%h we;=<;a jk fia úYd, iup;=ri%hla w¢kak'

4' úYd, iup;=ri%fha mdo iam¾Y jk jD;a;h w|sñka ks¾udK f¾Ld iïmQ¾K lrkak'

5' wkjYH ks¾udK f¾Ld uld oud wjYH bï f¾Ld ;o mdáka w|skak'

fla;=l

•  isria A B ir, f¾Ldjla C D wdk; f¾Ldjlska tlsfkl lemS hk mßos iïnkaO ù we;s

   úg A B ir, f¾Ldj jgd N%uKh ùfuka C D f¾Ldfjka ckkh jkafka fla;= hq.auhls'

•  fla;=j úúO lemqï ;, Tiafia ^isria ;sria

fyda wdk; & fþokh l< úg fþ§h ;,h u;

úúO jl%dldr yev oelsh yels fõ'

•  fla;=fõ uOH wlaIhg wdk;j fla;=fõ jl%

mDIGh uq¿ukska u fþokh l< úg   ,efnk

;, jl%h b,smaihls'

A

B

C

D
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b,smaih Ellipse

•  jD;a;hlg flakaøhla fuka b,smaihlg kdNs folla we;'

•  b,smaifha m<, u ia:dk hd lrk f¾Ldj uyd wlaIh kñka o mgq u ia:dk hd lrk

  f¾Ldj iq`M wlaIh kñka o ye|skafõ'

•  uyd wlaIfha os.ska wvla ljlgqjg f.k th iq`M wlaIfha tla fl<jrla flakaø

   fldg f.k uyd wlaIh ia:dk folska lemSfuka kdNs hq.,h ,efí'

•  wlaI fofla os. fyda tla wlaIhla iy kdNsj, msysàï fyda oS we;s úg b,smaih we|sh

   yels  l%u my; oelafõ'

•  b,smaih idudkH ljlgqfjka we|sh fkdyels h' th we|sh yelafla ,nd .;a ,laIH

   lsysmhla ksoyia w;ska hd lsÍfuka fyda hdka;%sl l%uhlsks'

•  lsishï ,laIHhl isg kshdul wlaIh f,i f;dard .;a ir, f¾Ldjlg we;s flá u ÿr"

   kdNsfha isg tu ,laIHhg we;s ÿrg jvd jeä jkfia ksh; wkqmd;hlska hq;=j .uka

  lrk ,laIHhl m:h b,smaihls'

fþol pdm l%uh

fok ,o uyd wlaIh we| th A B f,i kï lrkak'

A B f¾Ldjg ,ïN iuÉfþolhla we|" tys iq`M wlaIfha os.ska wvla ne.ska fomig

,l=Kq fldg C D f,i kï lrkak'

uyd wlaIh yd iq`M wlaIh tlsfkl fþokh jQ ia:dkh 0 f,i kï lrkak'

uyd wlaIfhka wvl ÿr wrh jYfhka ljlgqjg f.k C fyda D flakaøfldg f.k

uyd wlaIh ia:dk follska lmd tu ,laIH F
1 
 iy F

2 
hkqfjka kï lrkak' tu ,laIH

b,smaifhys kdNs hkqfjka ye|skafõ'

F iy 0 w;r wxl 1" 2" 3 ''''' wdoS jYfhka ´kEu ,laIH ixLHdjla ,l=Kq lrkak'

A isg 1 g ÿr wrh jYfhka ljlgqjg f.k F
1 
,
 
F

2
 flakaø lr.ksñka A B g fomiska

pdm y;rla w|skak'

•
•

•

•

•

123456789
123456789
123456789
123456789
123456789
123456789

AB = uyd wlaIh

F
1
F

2  
= kdNsh ^Focus&

CD = iq`M wlaIh

C

F
1 F

2

D

BA
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bkamiq 1 isg B j,g ÿr wrh jYfhka f.k F
1 
, F

2
flakaø lr.ksñka l,ska w|sk ,o

pdm lmd yßkak'

tfia u A isg 2 g ÿro 2 isg B j,g ÿro wdoS jYfhka F
1 
, F

2 
flakaølr .ksñka pdm

lemSfuka b;sß ,laIH ,nd .kak'

fufia ,nd .;a A B C D ,laIH ksoyia w;ska iqug j hd lsÍfuka b,smaih w|skak'

jD;a; l%uh

A B uyd wlaIh;a" tys ,ïN iuÉfþolh;a w¢kak' f¾Ld foflys fþok ,laIH 0

f,i kï lrkak'

iq`M wlaIfha os.ska wvla ne.ska ,ïN iuÉfþolfha  0 isg fomiska i,l=Kq lr tu

,laIH C iy D f,i kï lrkak'

O A wrh jYfhka f.k O flakaøfldg jD;a;hla w|skak' tfia u OC wrh jYfhka

f.k O flakaø fldg ;j;a jD;a;hla w|skak'

jD;a; fol u tl úg lemS hk f,i flakaø yryd f¾Ld w|ssñka jD;a; iudk fldgia

.Kklg fnokak' WodyrK 8" 12" 16

iudk fldgia 12 lg fnoSfï oS jD;a;fha wrh ljlgqjg f.k jD;a;h lemS hk

,laIH y;r flakaø lr .ksñka jD;a; mßêh lefmk f,i pdm lr jD;a;fha iudk

fldgia 12 i,l=Kq lrkak'

tu ,laIH flakaøh yryd hd lrñka jD;a; fol u lemS hk mßos f¾Ld we| .kak'

f,dl= jD;a;h lemqK ,laIH yryd C D g iudka;r j f¾Ld w|skak'

l=vd jD;a;h lemqK ,laIH yryd  A B g iudka;r j f¾Ld w|skak'

iudka;r f¾Ld tlafkl lemS we;s ,laIH 8 iy A B C D ,laIH ksoyia w;ska iqug j

hd fldg b,smaih iïmQ¾K lrkak'

•

•

•

•

•

•

•

F
1

F
2

A B

C

 D

O

•

•

A B

C

D
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Rcq fldaKdi% l%uh - fþok f¾Ld l%uh

A B uyd wlaIh;a" tys ,ïn iuÉfþolh;a w|skak' f¾Ld fol lemqK ,laIH 0 f,i

kï lrkak'

iq`M wlaIfha os.ska wvla ne.ska ,ïn iuÉfþolh u;  0 isg fomiska i,l=Kq lr tu

,laIH C iy D f,i kï lrkak'

A B C D ,laIH yryd hk P Q R S Rcq fldaKdi%h w|skak'

AO mdoh iudk fldgia 4 lg fyda leu;s m%udKhlg fnokak' ^f¾Ldjla iudk

fldgiaj,g fnok whqre my;ska olajd we;'& tajd 1" 2"''' f,i wxlkh lrkak

P A mdoh o tu fldgia ixLHdjg u iudkj fnokak' tajd o wxlkh lrkak'

P A u; wxlkh l< ,laIH C g hd lrkak'

D isg AO u; wxlkh l< fn§ï ,laIH yryd hk f¾Ld ks¾udKh lrkak'

wxl wkqms<sfj<ska D isg yd C isg we¢ f¾Ld fþokh jk ,laIH i,l=Kq lrkak' fï

wdldrhg P Q R S Rcq fldaKdi%fha b;sß me;s o iïmQ¾K lrkak'

wod< ,laIH yryd hk f,i iqug jl%hla ksoyia w;ska we| b,smaih iïmQ¾K lrkak'

ir, f¾Ldjla iudk fldgiaj,g fnoSu

^ñ'ó 40 os. f¾Ldj iudk fldgia ;=klg fnok whqre&

ñ'ó 40 os. A B ir, f¾Ldj w|skak'

A ys isg leu;s iq`M fldaKhlska A C wdOdr f¾Ldjla w|skak'

ljlgqj wdOdrfhka A  ys isg A C f¾Ldfõ iudk fldgia ;=kla ,l=Kq lr 1" 2" 3"

jYfhka kï lrkak'

3 iy B hd lr Bg iudka;r j 2" 1 yryd iudka;r f¾Ld w|sñka A B f¾Ldj iudk

fldgia ;=klg fnokak' fuys § iudka;r f¾Ld we£ug úys; p;=ri%h yd rE, fhdod

.; yel' 3 iy B úys; p;=ri%fha tla odrhla u; ;nd úys; p;=ri%fha iqÿiq wfkla

odrhla rEf,a odrhla u; ;nkak' rEf,a odrh u; úys; p;=ri%h i¾mkh lrñka 2" 1

yryd iudka;r f¾Ld w¢kak'

fï whqßka ´kEu ir, f¾Ldjla wjYH iudk fldgia ixLHdjlg fnod .; yels h'

•

•
•

•

•

•

•
•

•

•

•
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;=k" y;r my wkqmd;hg ir, f¾Ldjla fnod .ekSfï oS 3 + 4 + 5 = wdOdr f¾Ldfõ

fldgia 12la ,l=Kq fldg w. isg fldgia 5la m<uq j o ó<.g ;j;a fldgia 4 la o yryd

muKla iudka;r f¾Ld we| wjYH f¾Ld LKav ,nd .kak'

w,afmfk;a;s kQ,a l%uh ^fuh hdka;%sl l%uhls&

A B uyd wlaIhla tys ,ïn iuÉfþolhla w|skak' f¾Ld fol lemqKq ,laIHh 0 f,i

kï lrkak'

iq`M wlaIfha os.ska wvla ne.ska ,ïN iuÉfþolfha 0 isg fomiska i,l=Kq fldg tu

,laIH C , D f,i kï lrkak'

uyd wlaIfha wvla ljlgqjg f.k iq`M wlaIh fl<jr C flakaø lr f.k uyd wlaIh

ia:dk follska lefmk mßos pdm lr kdNs fol ,nd f.k F
1  

, F
2 
hkqfjka kï

lrkak'

kdNs fofla ^F
1
 , F

2
& iy iq`M wlaIh fl<jr C ys w,afmfk;a;s ;=kla isgqjkak'

w,afmfk;a;s ;=k jgd kQ,la .eg .ikak'

C ,laIfha msysá w,afmfk;a; .,jd weoS isák mßos mekai, .uka lrjñka b,smaih

w|skak'

•

•

•
•

•
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B

C
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12345
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iels,s ^Trammel& l%uh ^fuh hdka;%sl l%uhls'&

A B uyd wlaIh;a" tys ,ïN iuÉfþolh;a w|skak' f¾Ld fol lemqK ,laIH 0 f,i

kï lrkak'

iq`M wlaIfha os.ska wvla ne.ska ,ïn iuÉfþolfha  0 isg fomiska i,l=Kq lr tu

,laIH yryd C iy D f,i kï lrkak'

lvodis máhl Rcq odrhla uyd wlaIhg iudka;r j ;nd A  isg 0 olajd ÿr i,l=Kq

lr P Q hkqfjka kï lrkak'

kej; iq`M wlaIfhka os.ska wvla ÿr tu lvodis máfha u P j, isg i,l=Kq fldg tu

,laIH hkqfjka R kï lrkak

Q isg R olajd we;af;a uyd wlaIfhka wvla iy iq`M wlaIfhka wvla w;r mr;rh nj

i,lkak'

Q iq`M wlaIfha;a R uyd wlaIfha;a iam¾Y jk yeu úg u lvodis máfha P ,laIH

msysgkafka b,smaish u; neúka Q iq`M wlaIfha;a R uyd wlaIfha;a iam¾Y jk whqßka

lvodis máh .uka lrùfuka P ys msysàu i,l=Kq lrkak'

tu i,l=Kq lr .;a ,laIH hd flfrk jl%h ksoyia w;ska iqug j we`o b,smaih ,nd

.kak'
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fldaK

ld¾ñl we|Sfï § Ndú; jk fldaK j¾. my; oelafõ'

1 iq`M fldaK ^00 - 900  w;r&
2 Rcq fldaK ^900&
3 uyd fldaK ^900 - 1800  w;r&
4 ir, fldaK ^1800&
5 mrdj¾;l fldaK ^1800 - 3600  w;r&

* úys; p;=ri% Ndú;fhka we`Èh yels fldaK
300, 450,  600,  900 , 1200 ,  1350, 1500

* úys; p;=ri% hq.,h Ndú;fhka we`Èh yels fldaK
750, 1350, 900, 600, 1800, 150

* úys; p;=ri% yd ljlgqj Ndú;fhka we`Èh yels fldaK

fok ,o fldaKhla msgm;a lsßufok ,o fldaKhla msgm;a lsßufok ,o fldaKhla msgm;a lsßufok ,o fldaKhla msgm;a lsßufok ,o fldaKhla msgm;a lsßu

- ir, f¾Ld folla tlsfkl lemS hk mßÈ leu;s fldaKhla we`o th ABC

f,i kï lrkak.

^th fok ,o fldaKh hhs is;kak&
- B

1
 C

1
 ir, f¾Ldjla w`Èkak.

- leu;s wrhla ljlgqjg f.k B flakaø lr .ksñka ABC fldaKh pdmhlska lmd
lemqKq ,laI DE f,i kï lrkak.

- tu wrfhka u B
1 
flakaø lr f.k B

1
 C

1
  lemS hk fia pdmhla w`Èñka f¾Ldj

lemqKq ia:dkh E
1
 ,laIh ,nd .kak.

- ED ÿr ljlgqjg f.k E
1
flakaø lr .ksñka pdmh lmd tu ,laIHh D

1
f,i

kï lrkak.

- B
1
 D

1
 hd lrñka msgm;a l< fldaKh iïmQ¾K lrkak'

fok ,o fldaKhla iuÉfÊo lsßufok ,o fldaKhla iuÉfÊo lsßufok ,o fldaKhla iuÉfÊo lsßufok ,o fldaKhla iuÉfÊo lsßufok ,o fldaKhla iuÉfÊo lsßu

- fok ,o fldaKh f¾Ld folla tlsfkl lemS hk f,i leu;s whqßka we`o
ABC f,i kï lrkak'

- B flakaø lr .ksñka AB, BC mdo hq.,h lemS hk f,i pdmhla w`Èkak'
- f¾Ld lemqKq ;eka PQ hkqfjka kï lrkak'
- PQ ÿrg jvd jeä ÿrla wrh jYfhka ljlgqjg f.k P iy Q flakaø lr .ksñka

tlsfkl R ys§ lemS hk f,i pdm folla w`Èkak'
- R, B

 
hd lrkak'

        ;s%fldaKhl mdo iam¾Y jk jD;a;h we|Su
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- ;s%fldaKfha ´kEu fldaK folla iuÉfÊo fldg ,nd.;a ,laIHh flakaø fldg
mdohla lemS hk f,i pdmhla w`Èkak.

- tu pdmh iuÉfÊo fldg ,nd .;a ,laIHh olajd flakaøfha isg f¾Ldjla w|sñka
mdohg ,ïnlhla w`Èkak.

- ,ïnlfha È. wrh jYfhka f.k flakaøfha isg jD;a;hla wÈkak.

;s%fldaKhl fldaK ^YS¾I& iam¾Y jk jD;a;h we£u;s%fldaKhl fldaK ^YS¾I& iam¾Y jk jD;a;h we£u;s%fldaKhl fldaK ^YS¾I& iam¾Y jk jD;a;h we£u;s%fldaKhl fldaK ^YS¾I& iam¾Y jk jD;a;h we£u;s%fldaKhl fldaK ^YS¾I& iam¾Y jk jD;a;h we£u

- ;s%fldaKfha ´kEu mdo follg ,ïn iuÉfÊo folla tlsfkl lefmk fia we`o
th P f,i kï lrkak.

- P ys isg ;s%fldaKfha ´kEu YS¾Ihlg ÿr wrh jYfhka f.k P flakaø fldg
jD;a;hla w`Èkak.

iúê nyq wi%iúê nyq wi%iúê nyq wi%iúê nyq wi%iúê nyq wi%

- mdoj,  È. iy fldaKj, w.hka iudk nyq wi% iúê nyq wi% kï fõ.

fok ,o jD;a;hla ;=< iúê nyqwi%hla we`§ufok ,o jD;a;hla ;=< iúê nyqwi%hla we`§ufok ,o jD;a;hla ;=< iúê nyqwi%hla we`§ufok ,o jD;a;hla ;=< iúê nyqwi%hla we`§ufok ,o jD;a;hla ;=< iúê nyqwi%hla we`§u

- fok ,o wrh fyda úIalïNh fyda wkqj jD;a;h we`o.kak.

- flakaøh yryd úIalïNh we`o, th AB f,i kï lrkak.

- we`Èh hq;= nyq wi%fha mdo ixLHdj wkqj AB f¾Ldj iudk fldgiaj,g fnod
.kak. ^fï i`oyd f¾Ldjla iudk fldgiaj,g fn§fï l%uh Ndú; lrkak&

- úIalïNh wrh jYfhka f.k A yd B flakaø lr .ksñka jD;a;fhka ndysr j
pdm folla tlsfkl lefmk fia we`o, tu ,laIHh D f,i kï lrkak.

- AB f¾Ldfõ we;s ,laIHh;a D ,laIHh;a ir, f¾Ldjlska hdfldg th jD;a;h
lemS hk f;la

P
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oslafldg tu ,laIHh E f,i kï lrkak.

- AE hd lr tu ÿr ljlgqjg f.k jD;a;h jgd iúê nyq wi%fha b;sß mdo
we`o.kak.

- fuys my; oelafjkafka iúê mxpdi%h w¢k wdldrhhs.
- fï wdldrhg ́ kEu mdo .Kkla we;s iúê nyq wi% we`o .; yels fõ.  wjYH mdo

.Kkg úIalïNh fnod yeu úg u úIalïNfha fojeks ,laIHh muKla yryd
f¾Ldj we`o iúê nyq wi%fha mdohl È. ,nd .ekSug wu;l fkdlrkak.  fuys §
fojeks ,laIHh hkqfjka y`ÿkajkafka wdOdr f¾Ldfõ fojeks ,laIHh fkdj
úIalïNfha fojeks ,laIHh nj i,lkak.

fuhg wu;r j p;=ri%h Ivi%h wd§ fjk;a iúê nyq wi% i`oyd jD;a;h ljlgqfjka
fnod myiqfjka we`o .; yels nj o i,lkak.

mdohl È. iy mdo .Kk § we;s úg iúê nyq wi% we`§umdohl È. iy mdo .Kk § we;s úg iúê nyq wi% we`§umdohl È. iy mdo .Kk § we;s úg iúê nyq wi% we`§umdohl È. iy mdo .Kk § we;s úg iúê nyq wi% we`§umdohl È. iy mdo .Kk § we;s úg iúê nyq wi% we`§u

- kshñ; È.g mdoh we`o A ,B f,i kï lr, thg ,ïn iuÉfÊolh we`o, tu
,laIHh C f,i kï lrkak.

- C flakaø lr .ksñka  AC wrh jYfhka f.k ,ïn iuÉfÊolh lefmk fia
pdmhla we`o tu lemqKq ,laIHh 4 wxlh fhdod kï lrkak.

- tf,i u B flakaø lr f.k AB wrh jYfhka f.k C j,g we`o we;s ,ïnlh
lefmk f,i pdmhla we`o tu ,laIHh 6 wxlh fhdod kï lrkak.

- wxl 6 ;a 4 ;a w;r ÿr iuÉfÊo lr tu ,laIHh 5 f,i kï lrkak.

- wxl 6 ;a 4 ;a w;r ÿr ljlgqjg f.k Bg by<ska 7 jeks ,laIHh ,nd.kak.

- oeka Tng iúê p;=ri%fha;a,  mxpdi%fha;a,  Ivi%fha;a, ima;di%fha;a uOH ,laIH
y;rla ,eî we;.

- iúê ima;di%h i`oyd 7 flakaø lr f.k 7 isg A olajd ÿr wrh jYfhka f.k
jD;a;hla w`Èkak'

- AB mdofha È. wrh jYfhka f.k jD;a;h jgd ljlgqfjka wfkla ,laIH
i,l=Kq lr tu ,laIH hd lrñka ima;di%h w`Èkak'

- fï wdldrhg 4" 5" 6 flakaø lr.ksñka iup;=ri%h" iúê mxpdi%h" Ivi%h o we`o
.; yels h'  tfiau 7 jeks ,laIHh ,nd .;a wdldrhg 8" 9 ,laIj,ska o iúê nyq
wi% we`Èh yels jqj o ksrjoH;dj l%ufhka wvq úh yels h'

B

A

1

2

5
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ie,lsh hq;=hs'
- óg wu;r j mdohl È. § we;s úg iúê mxpdi%h" Ivi%h jeks nyq wi% we`§ug

fjk;a úfYaI l%u o Ndú; fõ'

my; oelafjkafka úfYaI l%uhlg w`Èk ,o iúê mxpdi%hls'

jD;a; yd iam¾YljD;a; yd iam¾YljD;a; yd iam¾YljD;a; yd iam¾YljD;a; yd iam¾Yl

- iudk jD;a; follg fmdÿ iam¾Ylhla we`§u ^wrh 30mm ne.ska jQ jD;a;
folla flakaø w;r ÿr 80mm jk f,i msysgd we;s úg&

- ir, f¾Ldjla we`o 80mm ÿßka AB ,laIH folla i,l=Kq lr wod< jD;a; fol
w`Èkak'

- f¾Ldfõ msysá tu ,laIH folg ,ïnl folla jD;a;j, mßêh CD j, § lemS
hk f,i w`Èkak'

- CD hd lr iam¾Ylh ,nd .kak'

4

6

A B

DC
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jD;a;hlg ndysr j msysá ,laIHhl isg iam¾Ylhla we£ujD;a;hlg ndysr j msysá ,laIHhl isg iam¾Ylhla we£ujD;a;hlg ndysr j msysá ,laIHhl isg iam¾Ylhla we£ujD;a;hlg ndysr j msysá ,laIHhl isg iam¾Ylhla we£ujD;a;hlg ndysr j msysá ,laIHhl isg iam¾Ylhla we£u

- wrh 30mm jD;a;hla we`o" tys flakaøh A f,i kï lr A ys isg ir, f¾Ldjla
we`o flakaøfha isg 50mm ÿßka P ,laIHh i,l=Kq lrkak'

- AP iuÉfÊo lr tu ,laIHh B f,i kï lrkak'
- BA wrh jYfhka f.k B flakaø lr f.k w¾O jD;a;hla w`Èñka jD;a;h

lmkak'  tu lemqKq ia:dkh C f,i kï lrkak'
- CP hdlr iam¾Ylh iïmQ¾K lrkak'  wjYH kï jD;a;h fom,lska lefmk

f,i pdmh we`o ;j;a iam¾Ylhla o we`Èh yels h'

iudk jD;a; follg ;s¾hla fmdÿ iam¾Ylh we`§uiudk jD;a; follg ;s¾hla fmdÿ iam¾Ylh we`§uiudk jD;a; follg ;s¾hla fmdÿ iam¾Ylh we`§uiudk jD;a; follg ;s¾hla fmdÿ iam¾Ylh we`§uiudk jD;a; follg ;s¾hla fmdÿ iam¾Ylh we`§u

      ̂ jD;a;j, wrhka 30mm jk f,i o flakaø w;r ÿr 80mm  jk f,i o msysá úg&
- ir, f¾Ldjla we`o tlsfkl flakaø w;r ÿr 80mm jk fia jD;a; fol we`o

flakaø AB f,i kï lrkak'
- flakaø w;r ÿr fyda jD;a; fol w;r ÿr iuÉfÊo lr P ,laIHh ,nd .kak'
- P iy A w;r ÿr iuÉfÊo lr tu ,laIHh C f,i kï lrkak'
- C flakaø lr f.k CA wrh jYfhka f.k jD;a;hla we`o jD;a;h lemqKq ia:dkh

D f,i kï lr D yd P hd lrkak'

PBA

C

A B

C
P

D

D
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Ε

Α

D

Β

C

wiudk jD;a; follg iam¾Y jk ;j;a jD;a;hla we£uwiudk jD;a; follg iam¾Y jk ;j;a jD;a;hla we£uwiudk jD;a; follg iam¾Y jk ;j;a jD;a;hla we£uwiudk jD;a; follg iam¾Y jk ;j;a jD;a;hla we£uwiudk jD;a; follg iam¾Y jk ;j;a jD;a;hla we£u

^AB flakaø w;r ÿr 65mm jk f,i wrh 20mm iy 30mm jQ jD;a; follg
wrh 35mm jQ jD;a; folla fomiska iam¾Y jQ úg &

- wod< jD;a; fol we| flakaø AB f,i kï lrkak'
- A jD;a;fha wrhg iam¾Y jk jD;a;fha wrh 35mm tl;= l< úg ,efnk wrh

55mm ljlgqjg f.k A flakaø fldgf.k A jD;a;hg fo miska pdm folla
w¢kak'

- B jD;a;fha wrh +  iam¾Y jk jD;a;fha wrh (30+35=65mm) ljlgqjg f.k
B flakaø fldgf.k fomiska fmr w¢k ,o pdm lefmk f,i pdm folla we|
pdm lemqKq ,CIH CD f,i kï lrkak'

- C iy D flakaø lr .ksñka fok ,o 35mm jQ wrh we;s jD;a; fol we¢fï §
tajd AB jD;a;j,g iam¾Y jkq we;'

A B

C

D
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iam¾Yl we;=<;a o< rEmhla mßudKhg we£uiam¾Yl we;=<;a o< rEmhla mßudKhg we£uiam¾Yl we;=<;a o< rEmhla mßudKhg we£uiam¾Yl we;=<;a o< rEmhla mßudKhg we£uiam¾Yl we;=<;a o< rEmhla mßudKhg we£u

- fok ,o o< igyk fufia hehs is;uq'

                 

- m<uq j wCI f¾Ldj we| p;=ri%hla w¾O jD;hla kshñ; ÿßka we|.kak'
- wCI f¾Ldj fomi iudka;r f¾Ld fol we|.kak'
- w¾O jD;a;fha wksla mi we;s pdmfha flakaøh fidhd .ekSug pdmfha fo fl<jr

iy ueo we;s  ,CIH ;=k Ndú; lrkak' ^ AB fyda AC j,g ,ïn iuÉfþolhla
we| th wCIh lefmk f;la Èla lsÍfuka tu pdmfha flakaøh ,nd .kak'&

- w¾O jD;a;fha flakaøfha isg 30+30=60mm ÿr wrh jYfhka f.k jD;a;fha
flakaøfha isg fomiska pdm folla w¢kak'

- ueo wCIfha isg 33mm ÿßka wCIhg iudka;r folla fomiska we| tu pdm fol
lmd tu ,CIH DE f,i kï lrkak'

- D iy E flakaø lrf.k 30mm wrh jYfhka f.k pdm fol w¾O jD;a;h
iam¾Y jk f,i w¢kak'

- tfiau wCIHh fomiska wCIfha isg 13mm ÿßka ;j;a iudka;r folla we|
p;=ri%fha P iy Q wdOdr lrf.k wrh 10mm pdm folla" iudka;r f¾Ld fol
lefmk f,i we| tu ,CIH LM  hkqfjka kï lrkak'

- L iy M  flakaø lrf.k 10mm wrh we;s pdm follska rEmh iïmQ¾K
lrkak'

80
1515

4

4
10

30

30

4
4 6

P

Q

B

C

A

M

L

D

E

A

C
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8'3 rEm j¾.

- m%d:ñl wjêfha oS ore oeßhka fndfyda úg w|sk rEm oaúudK iajrEmhla .ks'
  jhiska uqyql=rd h;a u Tjqyq l%ufhka ;%sudK rEm we|sfï yelshdj ;u ;ukaf.a
  l=i,;d u; m%.=K lr .ks;s'
- oaúudK ̂Two Dimension& rEm iy ;%sudK ̂Three Dimension& rEm

oaúudK

;%sudK

- oaúudK rEmj, os. iy m<, muKla oelafjk w;r ;%sudK rEmj, os. m<, iy
  >klu hk udK ;=k u oelafõ'
- ;%sudK rEmhla fndfydaúg oaúudK rEm ;=klg wka;¾.; l< yel' fuu rEm
  rEmSh fmkqï ̂ Pictorial View& jYfhka ye|skafõ'
- rEmSh fmkqïj,ska jia;=jl ienE iajrEmh blaukska yd myiqfjka jgyd.;
  yels fõ'
- >k jia;=j, oaúudK yd ;%sudK rEm WmlrK Ndú;fhka w|sk kuq;a tajd ksoyia
  w;ska we|Su ;=<ska ,nd .kakd ks¾udKd;aul yelshdj Wiia ks¾udK ìys lsÍug
  ,o úfYaI jrm%idohla jkq we;'

oaúudK rEm

Rcq m%lafIamK l%uh
(Orthographic Projec-

tion)

rEmSh fmkqï

iudxYl m%lafIamK l%uh
(Isometric Projection)
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yria$leìkÜ m%lafIamK l%uh
(Oblique Projection)

oaú wxYl m%lafIamK l%uh
(Iimetric Projection)

m¾hdf,dal m%lafIamK l%uh
(Perspective Projection)

by; oelafjk rEmSh fmkqï w;ßka ld¾ñl fCIa;%h ;=< nyq, j u Ndú; jkafka
iudxYl m%lafIamK l%uhhs' fuu l%uh Ndú;fhka w|sk rEm jvd ;d;aúl " kshñ; ñkqï
olajk" iudk wxYl m%udKhla fomig wdk; jk" jD;a; myiqfjka b,smaidldr j we|sh
yels rEmSh l%uhla jYfhka ye|skaúh yels h'

>klhl iudxYl m%lafIamK rEmhla WmlrK Ndú;fhka$ksoyia w;ska we|Su'
- ;sria f¾Ldjla w|skak'
- tys A ,CIHhla msysgqjd A ys isg 300 ne.ska wdk; f¾Ld
  folla fomig we| A ys isg 30mm ÿßka B.C ,CIH
  i,l=Kq lrkak'
- A ,CIHhg ,ïnlhla we| A isg 30mm ÿßka D ,CIHhla
  i,l=Kq lrkak'
- D yryd AB g yd AC g iudka;r w|sñka E yd F j, oS
  iudka;r f¾Ld fol lmkak'
- E iy F ys isg DF iy DE g iudka;r we| >klh
  iïmQ¾K lrkak'

^>klh iudk fldgia ;=klg fnÿk iúê Ivi%hla f,i fmfka oehs n,kak'&
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- >klh wdY%fhka iudxYl m%lafIamK fyda yria m%lafIamK l%uhg ksoyia
w;ska w|sk ,o rEm 8 la my; oelafõ' tu rEm ksoyia w;ska we|" fojkqj WmlrK
Ndú;fhka kshñ; mßudKhg we|Sfuka fï ms<sn| j w;aoelSï ,nd .; yels h'
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óg fmr rEmSh fmkqï j¾. 4 la y÷kd .;af;uq' tajd w;=frka iudxYl
m%lafIamK ksoyia w;ska yd WmlrK Ndú;fhka wOHhkh lf<uq' tfy;a tu
rEmSh fmkqïj,ska jia;=jl yevh ukdj ms<sìUq jqj;a" lsisu rEmSh fmkqulska
ixlS¾K jia;=jl ish¨ u f;dr;=re yd ñkqï úoyd oelaúh fkd yels h'

my; oelafjk ksoiqk wOHhkh lsÍfuka ta nj uekúka ;yjqre fõ'

1 isÿf¾ .eUqr fldmuK o@
2 isÿf¾ yevh l=ula o@
3 m%siaudldr fldgi wksla
  me;aaf;a ;sfí o @
4 i;/ia isÿr midre ù ;sfí
  o@

fuu m%Yak y;rg ms<s;=re we;af;a ol=Kq miska oelafjk Rcq m%lafIamK
rEmj, muKs' bka meyeos<s jkafka" >k jia;=jl ish¨ u f;dr;=re yd ñkqï
oelaùug " >k jia;=fõ bosßfhka" by<ska yd me;af;ka fmfkk wdldrhg w|skq
,nk Rcq m%lafIamK Ñ;% bjy,a jk njhs'

- Rcq m%lafIamK ^ ^ ^ ^ ^Orthographic Projection&&&&&

- m%:u fldaK l%uh ^First Angle Methord& ixfla;h
  ^tx.,ka;h wdoS rgj, Ndú; fõ'&
- f; jk fldaK l%uh ^Third Angle Methord& ixfla;h
  ^weußldkQ rgj, Ndú; fõ'&
- wm rfÜ fuu l%u fol u Ndú; jk ksid l%u fol u wOHhkh l< hq;=
  fõ'

- m%:u fldaK l%uh- m%:u fldaK l%uh- m%:u fldaK l%uh- m%:u fldaK l%uh- m%:u fldaK l%uh

 fuys oelafjkafka jD;a; mdo y;rla u; f.dv ke.=Kq Rcq fldAKs ;,
y;rls' tu ;, y;r wxlkh fldg we;'
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fuys 1 fldaKfha >k jia;=j t,a,d we;ehs is;kak'

fuys bosßfhka neÆ úg fmfkk rEmh msgqmi ;,hg m%lafIam fldg we;'
th úÿ,s mkaoï t<shlska tk fijKe,a,la fuka miq ;,hg m;s; ù we;' th
bosß fmkqu kï fõ' ^Front Elevation&

tfia u >k jia;=jg by<ska neÆ úg fmfkk rEmh my< ;sria ;,hg
m%lafIam fldg we;' by<ska úÿ,s mkaoulska tk fijKe,a,la fia my< ;sria
;,h u; m;s; ù we;' th ie,eiau ^Plan& kï fõ'

bka miq me;af;ka neÆ úg fmfkk rEmh" m%;súreoaO me;af;a we;s ;,h
u; m%lafIam ù we;' tys oS o fijKe,a,la fia me;s fmkqu ^Side Elevation/End

Elevation& fmfka'

fuu rEm ;=k fijKe,s f,i m%;súreoaO ;,j,g m%lafIam jk fyhska
m%:u fldAK l%uh fijKe,s l%uh f,i o ye|skaúh yels h'

fuu me;s ;=k os. yeßh úg fmfkk whqre my; oelafõ'



134

f; jk fld aK l%uhf; jk fld aK l%uhf; jk fld aK l%uhf; jk fld aK l%uhf; jk fld aK l%uh

- fuys f; jk fldaKfha >k jia;=j t,a,d we;ehs is;kak'
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m%:u fldaK l%ufha oS bosßfhka neÆ úg fmfkk rEmh Pdhd rEmhla fuka
bosßmi ;,hg u m%lafIam ù we;s w;r by<ska neÆ úg fmfkk rEmh by< isg
.;a Pdhd rEmhla fuka by< ;sria ;,hg m%lafIam ù we;' th ie,eiau fõ' me;s
fmkqu tu me;af;a u me;s ;,hg u m%lafIam ù we;af;a ta foiska ,nd.;a Pdhd
rEmhla tu me;af;a u we,ùu fuks' fuys oS ta ta me;sj,ska .;a PdhdrEm ta ta
me;sj,g we,ùug iudk l%shdjla isÿjk ksid fuu f;jk fldaK m%lafIamK
l%uh PdhdrEm l%uh f,i o ye|skaúh yels h'

flfia fj;;a m%:u fldAK l%uhg iy f; jk fldaK l%uhg tl u
jia;=jla we|Sfï oS isÿ jkqfha bosß fmkqu fkd fjkia j ;sìh oS ie,eiau iy
me;s fmkqï msysgk ia:dk udreùu muKs'

idudxYl m%lafIamK rEm we|SuidudxYl m%lafIamK rEm we|SuidudxYl m%lafIamK rEm we|SuidudxYl m%lafIamK rEm we|SuidudxYl m%lafIamK rEm we|Su

fok ,o Rcq m%lafIAmK rEmj,ska oelafjk >k jia;=jl iudxYl
m%lafIamK rEmh we|Su " m%.=K lrk ,o wNHdi /il m%;sM,hla f,i oelaúh
yels h' wNHdi /ila ksoyia w;ska we|Su ;=<ska iudxYl m%lafIamK rEmh is;ska
ujd .ekSfï l=i,;dj j¾Okh lr.; yels h'

Rcq m%lafIamK rEm ;=klska ksrEmKh jk wlaI wdOdrlhl idudxYl

m%lafIamK rEmhla we|Su'

- m<uq j Rcq m%lafIamK wdOdrfhka fuu jia;=fõ msáka isg os." m<," Wi$>klu
  hk ñkqï ;=k f;dard .; hq;= h'

- f;dard.;a ñkqï wkqj >klh$>kldNh$p;=ri%h m%siauh 2H mekaif,ka we|.;
  hq;= h'

- idudxYl rEmfha yevh is;ska ujdf.k ta wkqj ñkqï i,l=Kq fldg ks¾udK
  f¾Ld u.ska rEmh iïmQ¾K lrkak'

- jD;a;dldr fldgia i|yd wod< l%u Ndú; lrkak'

- jd;a;hg idudka;r j ;j;a jD;a; ;sfí kï tu jD;a; i|yd fmr w|sk ,o
  jd;a;fha wod< ,CIH wod< >klu wkqj m%lafIam lr f.k pdm w|sñka tajd
  iïmQ¾K l< yels h'

- fldAK ;sfí kï tu fldaK Rcq m%lafIamK l%uhg iïmQ¾K m%udKhg we|
  ,nd.;a mdoj, os. iudxYl rEmhg we;=<;a l< hq;= h' lsis úfgl tu fldaK
  ta whqßka u idudxYl rEmfha we|Su fkd l< hq;af;a tu fldaK idudxYl rEmj,
  oS  300 fyda 150 la jeks w.hlska fjkia jk neúks'
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jl% dldr ji a; +j, fP ao Sh úlikjl%dldr ji a; +j, fP ao Sh úlikjl%dldr ji a; +j, fP ao Sh úlikjl%dldr ji a; +j, fP ao Sh úlikjl%dldr ji a; +j, fP ao Sh úlik '

fla;=jl fPaos; úlikhla we|Sfï oS tys fmfkk we, Wij,ska fo
fl<jr we, Wi muKla i;H we, Wi jk fyhska" wfkla we, Wij, fPaos;
,CIH i;H we, Wig iudka;r j m%lafIam fldg ,nd.;a Wi muKla fhdod
f.k fPaosl úlikh we|Sh hq;= h'



138

ld¾ñl rEm we`§u i`oyd mß.Klh Ndú;h

jdia;= úoHd{fhda" fudaia;r ks¾udK Ys,amSyq" bxðfkarefjda yd ie,iqïlrefjda ;u
isf;a we;s jk ks¾udKhka wka whg m%ldY lsÍu i`oyd ld¾ñl Ñ;% fhdod .ks;s'  fujeks
Ñ;%hla we`§u i`oyd mekai,a" ulk" à rE," we`§fï mqjre" úys; p;=ri%" fldaK udk wd§
úúO we`§fï WmlrK rdYshla fuu mqoa.,hkag Ndú; lsÍug isÿfõ'

kuq;a ikaksfõok ;dlaIKfha ÈhqKqj;a iu`. f;dr;=re ;dlaIKh fhdod .ekSfuka
by; lS we`§ï WmlrK ish,a, bj; oud ta fjkqjg ld¾ñl Ñ;% we`§u i`oyd mß.Klh
fhdod .ekSu j¾;udkfha wmg oelsh yel'  ta wkqj mß.Klh fhdod .ekSu jv jvd myiq
neúka jdis iy.; ùuhs'

WodyrKhla f,i ld¾ñl we`§fï WmlrK fhdodf.k ie,iqï w`Èk mqoa.,hd
yg ld¾ñl Ñ;%hla we`§u i`oyd jeä ld,hla jeh jk w;r b;d ixhuhlska hqla; j rEm
igyka we`Èh hq;= fõ'  tfia jqj o jer§ï yd w;miq ùï isÿ úh yel'  tfia u jeä
fjfyila oeÍug isÿ fõ'  kuq;a ie,iqïlrejl= ;u ld¾ñl Ñ;%h ks¾udKhg mß.Klh
fhdod .kafka kï myiqfjka jvd ksjerÈ j yd meyeÈ,s Ñ;%hla ilid .; yel'  tmuKla
fkdj kej; we`§ulska f;dr j we`o we;s Ñ;%fha mßudKh wjYH f,i f,dl=" l=vd lsÍu;a"
msgm;a wiSñ; ixLHdjla ,nd .ekSug;a yels fõ'  tfia u we`§fï § isÿjk jer§ï kej;
myiqfjka ksjerÈ lr.; yels fõ'

ie,iqïlrejl= úiska w`Èk ld¾ñl Ñ;%h iïu; rEmhla úh hq;= w;r f,dalfha
´kEu rgl isák ie,iqïlrejl=g jqj o we`o we;s ld¾ñl Ñ;%h meyeÈ,s j wjfndaO lr
.; yels úêu;a Ñ;%hla úh hq;= h'  mß.Klh Ndú;fhka fuf,i úêu;a wdldrhg
myiqfjka ld¾ñl Ñ;% we`o.; yels neúka ld¾ñl Ñ;% we`§u i`oyd mß.Klh fhdod .ekSu
j¾;udkfha nyq, j olakg we;'

fuf,i ld¾ñl ie,iqï we`§u i`oyd úúO mß.Kl uDÿldx. fjf<`ofmd<g
ksl=;a ù we;'  Microsoft, Visio, Cadstd, AutoCAD, CADPro, Chief, Architect

tjeks uDÿldx. lsysmhls'  ta w;ßka AutoCAD uDÿldx.h Ndú; lsÍfuka ld¾ñl we`§u
i`oyd úúO myiqlï fndfyda m%udKhla ,nd .; yels neúka fuu uDÿldx.h ckms%h ù
we;'

ld¾ñl we`§u Wiia fm< hdka;s%l ;dlaIKh úIh yodrK YsIHhl= f,i Tng o
fuu jev igyk Ndú; lsÍfuka ld¾ñl igyka we`o .kakd wdldrh bf.k .ekSu b;d
jeo.;a fõ'

AutoCAD uDÿldx.h Ndú; lsÍuuDÿldx.h Ndú; lsÍuuDÿldx.h Ndú; lsÍuuDÿldx.h Ndú; lsÍuuDÿldx.h Ndú; lsÍu

* Tn mß.Klfha fuu jevigyk we;=<;a lr fkdue;s kï th Tn mß.Klfha
ia:dmkh (install) l< hq;= h'  ta i`oyd Tfgdaleâ meflach we;=<;a iSã ;eáhla
Ndú; lrkak'  fuys§ Tfgdaleâ ia:dmkh lsÍug wjYH my; oelafjk iqÿiqlï
(System Requirement) Tfí mß.Klfha we;s oehs úuid n,d fuu jevigyk
ia:dmkh lr.kak'

- Intel pentium III Processor with above 800MHz speed

- Microsoft Windows XP or later Operating System

- 512MB Ram

- 500GB Free Disk Space

- 1024*768 true Color VGA
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* Tfgdaleâ jvigyk mß.Klfha ia:dmkh lr.;a miq th újD; lr .kak'  ta
i`oyd  Start -> All Programs -> Auto CAD -> AutoCad 2002  u; la,sla
lrkak'

* fuúg w¨;a Ñ;%hla we`§fï lvodish yd Ndú; lsÍug n,dfmdfrd;a;= jk ;;a;ajhka
ilia lsÍug ixjdo fldgqjla ,efí'
- m<uq j 1 ia:dkfha la,sla lr Create Drawing geí tl f;dard.kak'
- 2 ia:dkfha la,sla l< úg È. yefrk ,ehsia;=fjka Wizards hkak
f;darkak'
- Quick Setup hk jpkh u; la,sla lrkak'

* fuúg Quick Setup f,i ;j;a ixjdo fldgqjla ,efí'
- fuu ixjdo fldgqfõ § Tn úiska Tfgdaleâ ;=< w`Èk ld¾ñl Ñ;%j,

Ndú; lrk ñkqï tall j¾. f;aßh hq;= h'
- fuys we;s tla tla TmaYka tl u; la,sla l< úg Ndú; l< yels ñkqï

tallhka" bÈßfhka we;s rEm igyk u; fmkajhs'
- ñkqï tallh f;dard wjidkfha Next   > fnd;a;u (Button) u; tl

la,sla lrkak'
* bkamiq ,efnk ixjdo fldgqfjka msgqfõ m%udKh f;aßh hq;= h'

- ld¾ñl Ñ;%h we`§u i`oyd Ndú; lrk bv m%udKh fuys Width yd Length

hk fldgq ;=< ghsma lrkak'
- wjidkfha Finish fnd;a;u (Button) u; la,sla lrkak'

* Tfgdaleâ uDÿldx.fha m%Odk ;srh y`ÿkd .ekSu
1 Menu Bar  ̂ fukq ;Srej& - Tfgdaleâj,ska isÿ l< yels ish¨ ls%hdjkaj,g

msúish yel'
2 Standerd Toolbar ̂ iïu; Wmdx. ;Srej& - ks;r Ndú; jk ls%hdjka isÿ

l< yel'
3 Object Properties Toolber  ̂jia;= ,laIK  ;Srej& - ks¾udKj, ,laIK

fjkia lsÍu'
4 Tool Box  ^Wmdx. fldgqj& - kj ks¾udK ,nd .ekSfï Wmdx. ,ehsia;=j
5 Drawing Area ^we`§ï m%foaYh& - ld¾ñl Ñ;% w`Èk iSudj
6 Crosshair  ̂ fl%dia fyhd¾& - we`§fï m%foaYh ;=< ujqifha msysàu oelaùu'
7 Model Tab  ̂ fudâ,a geí& - w`§ï lghq;= i`oyd fuu fldgig msúish hq;=

h'
8 Command Window ^úOdk ljqMj& - Tfgdaleâ ;=< isÿ jk ish¨

ld¾hhka fï ;=< fmkajk w;r p;% we`§u i`oyd úOdk yd hï ks¾udKhlg
wod< È." m<," wdk;sh wd§ ñkqï we;=<;a lsÍug Ndú; lrhs'

9 Status Bar  ^;;aj ;Srej& - fl%dia fyhd¾ msysàu fmkaùu yd ld¾ñl
we`§fï msysàu oelafï § úúO myiqlï we;s lsÍug wjia:dj ,nd foa'

ir, f¾Ldjla we`§uir, f¾Ldjla we`§uir, f¾Ldjla we`§uir, f¾Ldjla we`§uir, f¾Ldjla we`§u

Tfgdaleâ u`.ska hï ks¾udKhlg wod< ñkqï we;=<;a lsÍfï § ujqih fyda úOdk fldgqj
Ndú; lrhs'  kuq;a úOdk fldgqj Ndú;fhka kshñ; w.h meyeÈ,s j we;=<;a l< yel'

mshjr 1 - Tool Box  ys we;s Line gQ,a tl la,sla lrkak'
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túg úOdk ljq¿j ;=< my<ska u we;s Command  : jpkhg bÈßfhka _line Specify

first point f,i Èiafõ'

mshjr 2 - by; úOdk ;=< _line Specify first point: Èia jQ úg f¾Ldj we`§u mgka .;
hq;= ia:dkh ,nd Èh hq;= h'  ta i`oyd we`§fï iSudj f¾Ldfõ wdrïNl ia:dkh u; la,sla
l< hq;= h'  tfia ke;fyd;a wdrïNl ia:dkh úOdk ljq`Mj ;=< ghsma l< hq;= h'

tys §"

- we`§fï iSudj ;=< hï ia:dkhla igyka lsÍfï § ta i`oyd x, y LKavdxl
;, Ndú; l< hq;= h'

-     (Grid) tfia u jvd myiqfjka ia:dk y`ÿkd .ekSug we`§ï iSudj mqrd
;s;a igyka ,nd .; hq;= h'

-     Crosshair tl we`§fï iSudj ;=< p,kh jk úg x, y LKavdxl ;,
wkqj Crosshair j, msysàu my<ska we;s Status bar tl ;=< fmkajhs'
ta wkqj tl hï ia:dkhl ;nd LKavdxl w.hka fidhd.; yel'

mshjr 3 - by; mshjf¾ § f¾Ldj we`§u wdrïN úh hq;= ia:dkfha la,sla l< úg fyda
wdrïNl ia:dkhg wod< LKavxl w.hka úOdk ljq¿j ;=< ghsma lr tkag¾ (Enter) h;=r
tîu l< úg úOdk ljq¿j ;=< Specify next point or (undo): f,i Èiafõ'

túg th bÈßfhka f¾Ldj wjika úh hq;= ia:dkhg wod< LKavdxl w.h ghsma lr
tkag¾ h;=r tîu fyda ujqih p,kh lr f¾Ldj wjika úh hq;= ia:dkhg f.k f.dia
la,sla l< hq;= h'

^kuq;a f¾Ldfõ wjika ia:dkh oelaùug la,sla l< miq;a ujqih p,kh
jk úg ;j;a f¾Ldjla we`§ug iqÿiq f,i p,kh jk f¾Ldjla oelsh yel'  tu.ska l,ska
f¾Ldfõ wjika ia:dkfha isg ;j;a f¾Ldjla we`§ug wjYH kï fjk;a ia:dkhl la,sla
l< yels w;r f¾Ld we`§u wjika lsÍug tkag¾ h;=r tìh hq;= h&'

ir, f¾Ldjl >klu fjkia lsÍuir, f¾Ldjl >klu fjkia lsÍuir, f¾Ldjl >klu fjkia lsÍuir, f¾Ldjl >klu fjkia lsÍuir, f¾Ldjl >klu fjkia lsÍu

wm úiska w`Èkq ,nk f¾Ldjl >k;ajh fjkia lsÍug Object Properties

Toolbar tflys we;s 4 fjkshg we;s Lineweight Control kue;s Combo Box tl
Ndú; lrhs'

fuys§ hï f¾Ldjla we`§ug fmr fuu Lineweight Control tl u; la,sla l<
úg ,efnk ,ehsia;=fjka f¾Ldfõ ;sìh hq;= >klu f;dard .; yels h'  túg Line gQ,a
tl Ndú; lr wÈk f¾Ldj, >k;ajh fuys § f;dard .kakd ,o >k;ajh iys; fõ'

bï f¾Ld" ie`.s f¾Ld wd§ úúO iajNdjfha f¾Ld we`§u ---bï f¾Ld" ie`.s f¾Ld wd§ úúO iajNdjfha f¾Ld we`§u ---bï f¾Ld" ie`.s f¾Ld wd§ úúO iajNdjfha f¾Ld we`§u ---bï f¾Ld" ie`.s f¾Ld wd§ úúO iajNdjfha f¾Ld we`§u ---bï f¾Ld" ie`.s f¾Ld wd§ úúO iajNdjfha f¾Ld we`§u -----------

fuys § o Ndú; lrkafka Line gQ,a tl u fõ' kuq;a f¾Ldj we`§ug fmr Object

Properties Toolbar tflys we;s 3 fjkshg we;s Linetype Control kue;s Combo

box tl Ndú; lr f¾Ldfõ iajNdjh fjkia lr .; hq;= fõ'

1' fï i`oyd fuu Combo Box u; la,sla lr ,efnk ,ehsia;=fjka Other

lines hk jpkh f;darkak'
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2' túg ,efnk Linetype Manager ixjdo fldgqfõ we;s Load  fnd;a;u
(Button) u; la,sla lrkak'

3' túg Load or Reload Linetype hk kñka ;j;a ixjdo fldgqjla ,efnk
w;r thska Tng wjYH f¾Ld j¾.hla f;dard tu ixjdo fldgqfõ my<ska
we;s OK fnd;a;u (button) u; la,sla lrkak'  túg fuu ixjdo fldgqfjka
bj;a fõ'

4' túg Tn f;dard.;a f¾Ld j¾.h Linetype Manager ixjdo fldgqfõ
my<ska u we;s ,ehsia;= fldgqj ;=< fmkajk w;r tu f¾Ld j¾.h u; la,sla
lr my<ska we;s OK fnd;a;u (button) u; la,sla l< úg fuu ixjdo
fldgqj o jeiS hhs'

5' oeka Tn úiska f¾Ldjla we`§fï § m<uq j Linetype Control u`.ska tu
w¨;a f¾Ld j¾.h f;dard bka miq we`§u isÿ lrkak'

jD;a;hla we`§ujD;a;hla we`§ujD;a;hla we`§ujD;a;hla we`§ujD;a;hla we`§u

1' Tool Box tlska gQ,a tl fyda fukq ;Srefjka Draw      Circle        Center,

Radius / Center, Diameter f;dard la,sla lrkak'

2' túg úOdk ljq`Mj (Command Window) ;=< Command: _ circle Specify

center point for circle or [3P/2P/Ttr (tan tan radius)]:  f,i fmkajhs'
fuys § w`Èkq ,nk jD;a;fha flakaøh msysáh hq;= ia:dkhg wod< LKavdxl w.h ̂ 2'3&
úOdk ljq`Mj ;=< ghsma lr tkag¾ h;=r tîu'

fyda
we`§ï iSudj (Drawing Area) ;=< jD;a;fha flakaøh ;sìh hq;= ia;dkfha la,sla
lrkak'

3' bkamiq we;af;a jD;a;fha wrh ,nd §uhs'  fï i`oyd úOdk ljq`Mfõ oeka fmkajk
Specify radius of circle or (Diameter): jpkhg bÈßfhka wrh ghsma lr
tkag¾ h;=r tîu'

fyda
ujqih p,kh lrk úg ;Srfha jD;a;fha m%udKh fjkia jk wdldrh oelsh yels
w;r wjYH  m%udKhg meñKs úg la,sla lrkak'

fuys § jD;a;hla we`§fï § Draw  →   Circle  →    2 point/3Point/tanRadius

f,i ;j;a jD;a; we`§ug yels fjk;a l%u we;s w;r Tn úiska tu l%uj,ska o
jD;a;hla we`§u by; mßÈ isÿ lrkak'

b,smaihla we|Sub,smaihla we|Sub,smaihla we|Sub,smaihla we|Sub,smaihla we|Su

b,smaihl l=vd wlaIh yd uyd wlaIh f,i úIalïN folla we;s w;r Tfgdaleâ u.ska
b,smai we`§fï § o fuu wlaI 2 ,nd §fï § m<uq wlaIhg yd fojk wlaIhg fjkia w.hka
,nd §fuka fuh isÿ lr.; yel'

1' Tool Box tflka gQ,a tl fyda fukq ;Srefjka Draw  →   Ellipse  →
Center  f;dard la,sla lrkak'

→ →
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2' uq,ska u ,ndÈh hq;af;a b,smaifha flakaøh fõ'  ta i`oyd we`§ï iSudj ;=<
b,smaifha flakaøh msysáh hq;= ia:dkfha la,sla l< hq;= h'  tfia ke;s kï
úOdk ljq̀Mj ;=< Specify center of ellipse f,i fmkajk úg b,smaifha
flakaøh ;sìh hq;= ia:dkhg wod< LKavdxl w.h ghsma lr tkag¾ h;=r
tìh hq;= h'

3' bka miq tla wlaIhla ,nd §ug ujqih p,kh lr wjYH ÿr ,enqKq miq
la,sla lsßu l< hq;= h'  tfia ke;s kï úOdk ljq`Mfõ Specify end-

point of axis: f,i fmkajk úg tla wlaIhlg wod< úIalïNh ghsma
lr tkag¾ h;=r tìh hq;= fõ'

4' bkamiq wks;a wlaIh ,ndÈu i`oyd ujqih p,kh lr wjYH È. ,enqKq miq
la,sla lsÍu isÿ l< yel'  ke;s kï úOdk ljq`Mfõ Specify distance to

other axis or [Rotation]: fmkajk úg wksla wlaIfha È. ghsma lr
tkag¾ h;=r tìh hq;= fõ'

;s%fldaKhla we`§u;s%fldaKhla we`§u;s%fldaKhla we`§u;s%fldaKhla we`§u;s%fldaKhla we`§u
;s%fldaKhla we`§u i`oyd Ndú; l< hq;af;a o Line gQ,a tl fõ'

mshjr 1 - Tool Box tfla we;s Line gQ,a tl la,sla lrkak'  bkamiq w`Èk
;s%fldaKfha m<uq mdoh we`§u i`oyd úOdk ljq`Mfõ _ line Specify

first point: f,i isÿ jQ úg LKavdxl w.h we;=<;a lsÍu fyda we`§ï
iSudj ;=< la,sla lrkak'

mshjr 2 - m<uq la,sla lsÍfuka miq ujqih p,kh jk úg ;srh u; f¾Ldjla
p,kh jk nj oelsh yels w;r m<uq f¾Ldfõ wjidk msysàu oelafjk
ia:dkfha la,sla lrkak'

mshjr 3 - ;ju;a ujqih p,kh jk úg w¨;a f¾Ldjla p,kh jk wdldrh
oelsh yels w;r fï wdldrhg wjYH ia:dkj, la,sla lsÍfuka
;s%fldaKfha mdo ;=k we`o wjidkfha tkag¾ h;=r tîfuka Line Com-

mand j,ska bj;a úh yels h'

iúê nyq wi%hla we`§uiúê nyq wi%hla we`§uiúê nyq wi%hla we`§uiúê nyq wi%hla we`§uiúê nyq wi%hla we`§u
mshjr 1 - Tool Box tfla we;s Polygon  gQ,a tl la,sla lrkak'  Tn w`Èk ,o

nyq wi%fha mdo .Kk ,nd§u i`oyd úOdk ljq`Mfõ Command: _
Polygon  Enter number of sides: bÈßfhka mdo .Kk ,nd § Enter

h;=r Tnkak'
mshjr 2 - B<`. wjia:dj jkafka nyq wi%fha flakaøh msysáh hq;= ia:dkh ,nd

oSuhs'  ta i`oyd ;srfha wjYH ia:dkhla u; la,sla lsÍu fyda úOdk
ljq̀Mfõ Specify center of polygon or [Edge]: bÈßfhka LKavdxl
w.hka ,nd § Enter h;=r Tnkak'

mshjr 3 - oeka úOdk ljq`Mj ;=< Enter an option [Iìcribed in circle/

Circumscribed about circle] <|>: f,i fmkajk w;r Tn B<`.
mshjf¾ § ,nd fokafka nyqwi%fha ueo isg YS¾Ij,g we;s ÿr kï I  wl=r
o" ueo isg mdohlg we;s ÿr kï C wl=r o úOdk ljq`Mj ;=< ghsma lr
Enter h;=r tìh hq;= h'

mshjr 4 - ó<`.g úOdk ljq`Mj ;=< Specify radius of circle: fmkajk w;r
nyqwi%fha flakaøfha isg mdohlg $ YS¾Ihg we;s ÿr ghsma lr Enter

h;=r Tnkak'  ke;skï ujqih p,kh lr wjYH ÿr ,enqKq miq la,sla
lrkak'
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wm úiska hï ld¾ñl Ñ;%hla we`o wjidkfha tu ld¾ñl Ñ;%hg wod< ñkqï Ñ;%h ;=<
oelaúu isÿ l< hq;= fõ'  fï i`oyd Dimension ^vhsfukaIka& gQ,a nd¾ tl ,nd .; hq;=
h'

Tfgdaleâ ;srfha we;s ´kEu gQ,a nd¾ tll ysia ;ekl rhsÜ la,sla l< úg ,efnk fukq
tflka Dimension jpkh f;dard la,sla l< úg my; mßÈ Dimension gQ,a nd¾ tlla
,efí'

oeka Tn úiska we`o we;s ld¾ñl Ñ;%fha úúO ia:dkj, ñkqï oelaùu i`oyd fuu gQ,a nd¾
tflka wjYH lrk gQ,a tlla fhdod .; yel'  my; oelafjk rEm igyfka ñkqï
oelaúug wjYH hhs is;uq'  ta i`oyd my; Wmfoia wkq.ukh lrkak'

1' fuu gQ,a tl u; la,sla lrkak'

2' bkamiq rEmfha 2 f,i oelafjk ia:dkfha ̂ tkï RcqfldaKdi%fha jï fl<jfrys&
la,sla lr 3 f,i olajd we;s ÈYdjg ujqih f.k hkak'

3' kej; 4 f,i olajd we;s ia:dkfha ^tkï RcqfldaKdi%fha ol=Kq fl<jfrys&
la,sla lr 5 f,i olajd we;s ÈYdjg ujqih p,kh lr kej; la,sla lrkak'  túg
my; mßÈ fuu RcqfldaKdi%fha È. oelafõ'
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  8 ;dlaIKfõ§ ls%hdj,s i|yd w¾O ikakdhl Wmdx. fhdod .ekSu

w¾O ikakdhl Wmdx.w¾O ikakdhl Wmdx.w¾O ikakdhl Wmdx.w¾O ikakdhl Wmdx.w¾O ikakdhl Wmdx.
wdj¾;s;d j.=fõ y;r jk ldKavfha we;=<;a c¾fïkshï ^Ge&" is,slka ^Si& jeks

uQ,øjH w¾O ikakdhl øjH f,i y÷kajhs' fïjd ikakdhl yd mßjdrl w;r ueÈ .=K
olajhs' w¾O ikakdhl uQ,øjHj,g wdj¾;s;d j.=fõ ;=kajk ldKavfha uQ,øjH b;d l=vd
m%udKhla ud;%Kh lsÍfuka  p j¾.fha w¾O ikakdhl ;kd .efka' miajk ldKavfha
uQ,øjH ud;%Kfhka n j¾.fha w¾O ikakdhl idod .efka' w¾O ikakdhl iaMálhl tla
me;a;la p j¾.fha w¾O ikakdhlhla jk f,i;a wfkla me;a; n j¾.fha w¾O ikakdhlhla
jk f,i;a ud;%Kh lsÍfuka pn ikaê wka;¾.; Wmdx. ksmofjhs' WodyrK f,i
vfhdav yd g%dkaisiagr oelaúh yels h'

vfhdavh i;= iqúfYaIs .=Khla jkafka Odrdjla tla ÈYdjlg muKla .e,Su h'
vfhdavhl w.% folla we;s w;r p w.%h ine¢ w.%h wefkdavh f,i;a n fldgi yd ine¢
w.%h lef;davh f,i;a kï flf¾' m%dfhda.sl vfhdavhl lef;davh y÷kd .ekSu i|yd
iqúfYaIS i,l=Kla fhdod we;'

fjf<| fmdf<a we;s úúO vfhdavj, ndysr fmkqu by; wdldrfhka olakg ,enqK
o mßm: i|yd Ndú; jk ixfla;h               fõ'

by; rEmfha vfhdavfha wefkdav w.%h fjd,aáh;d iemhqï Ok w.%hg;a lef;dav
w.%h iemhqfï RK w.%hg;a iïnkaO lr we;'  fuu wjia:dfõ § úÿ,s nqnq< oe,a fõ'
tkï vfhdavh fmr keUqre ù we;'

fo jk mßm:h u.ska fmkajd we;af;a m<uq jk rEmhg idfmalaI j vfhdavfha w.%
udre fldg we;s wjia:djls'  tkï vfhdavfha wefkdav w.%hg fjd,aáh;d  iemhqfï Ok
w.%h;a iïnkaO j mj;S'  fuu wjia:dfõ úÿ,s nqnq< fkd oe,a fõ'  tkï vfhdavh miq
keUqre ù mj;S' fuu wjia:dfõ § pn ikaêfha wNHka;r m%;sfrdaOh b;d úYd, fõ'

fï wkqj vfhdavhla ;=<ska Odrdj .,d hkqfha tla wjia:djl § ^fmr keUqre
wjia:dfõ §& muKla nj meyeÈ,s fõ'  fï .=Kh fhdod .ksñka m%;Hdj¾;k Odrd

ßoSjka ;Srh

Wmdx. w;r iïnkaO;dj ixfla; fh¥ mßm:h

1 mrsm:h

11 mrsm:h

A                                K

A                     K
A                                K

A                                K

A                           K

p     n
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RcqlrKh i|yd vfhdav fhdod .efkk w;r tjeks vfhdav Rcqldrl vfhdav hkqfjka
ye¢kafjhs'

IN 4001" 4002" '''''''''''''''''' 4006 wd§ jYfhka kï l< vfhdav fjf<| fmdf<a we;'  1
mßm:fha vfhdavh fo fl<jrg fjda,aÜ ógrhla iïnkaO lf<a kï th yryd ^0.7V&
úNjhla fmkakqï flf¾'  myk yryd mj;skqfha 5'3V ls'  tfuka u 2 mßm:fha fo
fl<jrg fjda,aÜ ógrhla iïnkaO lf<a kï vfhdavh yryd 6V úNjhla o myk yryd
0 V o mj;S'  fï wkqj fmr keUqre wjia:dj iaúphl iïnkaO ̂ on& wjia:djg;a miq keUqre
wjia:dj iaúph újD; ^off& wjia:djg;a iudk l< yel'

;=ka jk rEmfha  olajd we;af;a 6V m%;Hdj¾;k ̂ 6V& iemhqug mykla iïnkaO l<
wjia:djls'  ta wjia:dfõ myk lsishï §ma;shlska oe,a fõ'  y;rjk rEmfha fmkakqï
flfrkqfha tu mßm:hg fY%aKs.; j vfhdavhla iïnkaO l< wjia:djl § tu wjia:dfõ
myk oe,ajqK o tys §ma;sh m<uq §ma;shg idfmalaIj wvq fõ'  thg fya;=j m%;Hdj¾;k
;rx.fha tla w¾Ohla muKla vfhdavh yryd .uka lsÍu fya;=fjka cjh wvq ùu h'
wjia:d foflys u ;rx. yevh úÿ,s myk wi< V

o
 f,i olajd we;'  y;r rEmfha

vfhdavfha w.% udre lf<a kï myk fo fl<jr ;rx. yevh l=ula fõ o@

fï wkqj vfhdavh yryd fmr keUqre jk ;rx. fldgi ^w¾O ;rx.h& muKla
.uka lrk nj fmfka'

mia jk rEmfha wdldrhg ieliQ mßm:fha vfhdavh fo fl<jrg lef;dav lsrK
foda,fkalaIh iïnkaO lf<a kï ;rx. wdldrh úuid n,uq'

w¾O ;rx. RcqlrKh

m%;Hdj¾;k ;rx.fhka tla w¾Ohla muKla m%;sodkh f,i ,nd .efka'  fï i|yd
Rcqldrl vfhdavhla  Ndú; flf¾'

 

6v   ~ 

6v   

V0   

 

6v   ~ 

V0   

3 rEmh 4 rEmh

5 rEmh

m%odkh

vfhdavh
yryd ;rx.

yevh

v
0

0.6v
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fujeks RcqlrK mßm:hla w¾O ;rx. RcqlrK mrsm:hla f,i kï flf¾'
fuys m%;sodkh ir, Odrd ;;a;ajhg m;a jqj o bf,lafg%dksl WmlrKhla ls%hd;aul
lsÍug fkd yels jk w;r negß wdfrdamK mßm: i|yd .e<fma'  bf,lafg%dksl mßm:
yeisr ùu i|yd RcqlrKh muKla m%udKj;a fkdjk w;r Odß;%lhla fhdod iqugkh
o l< hq;= fõ'

fhdod we;s Odß;%lfha ^C& w.h jeä l< úg /<s;a; wvq fõ'

mQ¾K ;rx. RcqlrK mßm:

fndfyda úg wmg isÿ jkqfha m%Odk iemhqu ^230V& Ndú; fldg wmg wjYH
fjda,aàh;dj RcqlrKh lr .ekSu h'  fuys § m%Odk fjda,aàh;dj wmg wjYH m%;Hdj¾;k
fjda,aàh;djla f,i u wvq lr .ekSug wjlr mßKdul ^Stepdown Traìformer& Ndú;
flf¾'  tys o`.r folla we;s w;r tla o`.rhla m%d:ñl o`.rh f,i o" wfkl oaú;Shsl
o`.rh f,i o ye¢kafjhs'  m%d:ñl o`.rfha fmdgj,a ixLHdj oaú;Shsl o`.rfha fmdgj,a
ixLHdjg jvd jeä jk w;r m%d:ñl o`.rh T;d we;s mßjD; ;U lïìfha úIalïNhg jvd
jeä úIalïNhla iys; lïìhlska oaú;Shsl o`.rh T;d we;'

mQ¾K ;rx. RcqlrK mßm:h

fuys § ueÈ ijqk;a mßKdulhla fhdod .kq ,nk w;r tlS ueÈ ijqk;aa w.%h fmdÿ
w.%h f,i fhdod .efka'  wfkla w.% folg D

1
 yd D

2
 vfhdav folla tl u ÈYdjlg iú

fldg we;'

tl u wjia:dfõ ueÈ ijqk;g idfmalaI j tla fldgil  Ok w¾Ohla o wfkla
fldgfia RK w¾Ohla o we;s fõ'  tfuka u B<`. w¾Ofha § tla fldgil RK w¾Oh;a
wfkla fldgfia Ok w¾Oh;a we;s fõ'  by< fldgfia Ok w¾Oh D

1
 vfhdavh u.ska

Vin ^m%odkh&

Vo ^m%;sodkh&

T
1

N
dr

h

m%odkh

C rys; j fhÿ
m%;sodkh

C fh¥ úg

/<s;a;
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ikakhkh flfrk w;r RK w¾Oh ikakhkh fkdflf¾'

wfkla w¾Ofha m<uq fudfydf;a
RK w¾O ikakhkh fkd lrk w;r" tys
Ok w¾Oh ikakhkh flf¾'

fï wkqj m%;sodkh my; yevhla
.kakd w;r Odß;%lh fh¥ úg /<s;a; wju
flf¾'

fia;= Rcqldrl mQ¾K ;rx. RcqlrK mßm:h

fuys § oaú;Shsl o`.rhg vfhdav fia;=jla fhdod .efka'  oaú;Shsl o`.rfha A w.%hg
Ok ix{dj ,efnk úg D

1
 vfhdavh fmr keUqre ù we;s neúka D

1 
            L            D

3
  yryd

B olajd .uka lrhs'

w.%h Ok jk fudfydf;a D
2 
            L         D

4 
yryd tu w¾Oh .uka lsÍfuka RK

w¾Oh RcqlrKh flf¾' fujeks mßm:hla iqugkh i|yd  R S w.%j,g Odß;%lhla
iïnkaO l< hq;= fõ'

wdf,dal úfudapl vfhdav

wdf,dal úfudapl vfhdav ^LED& úúO j¾Kj,ska fuka u tl u LED úúO j¾K
ksl=;a lsÍu iys; LED fï jk úg fjf<| fmdf<a we;'  LED hl w.% folls'  tajd
wdfkdavh yd lef;davh f,i y÷kajhs'  fndfyda úg wefkdav w.%h Èf.ka jeä h'

kQ;kfha úúO ld¾hhka i|yd Ndú; flf¾'

² o¾Yl f,i

² wdf,dal ieris,s f,i

² wdf,dallrKh i|yd

A                             K
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idudkHfhka LED hla oe,afjkqfha fmr keUqre jQ wjia:dfõ § h'  kQ;kfha úÿ,s
mkaoï i|yd nyq, j fhdod .kqfha LED h'

vfhdavhla mÍlaId lsÍu

vfhdavhla idudkH ;;a;ajfha mj;Soehs fmr keUqre yd miq keUqre wjia:dj
mokï lr .ksñka mÍlaId l< yels h'  fï i|yd u,aá ógrh Ndú; flf¾'  u,aá
ógrfha ´ï mrdih fuys § f;dard .; hq;= fjhs'

fuu mÍlaIdfõ § fmr keUqre wjia:dfõ m%;sfrdaOh wvq h'  miq keUqre wjia:dfõ
m%;sfrdaOh jeä h'

fndfyda wjia:dj, § Ndú;hg .kq ,nkafka úoHq;a hdka;s%l j¾.fha u,aá ógrhls'
fujeks u,aá ógrhla m%;sfrdaOh uekSu i|yd ́ ï ̂ Ω& mrdihg fhduq l< úg taIKSh w.%
j, ^mÍlaIK o`vq&  O%eùh;dj fjkia jk nj u;l ;nd .; hq;= fõ'  tkï fmdÿ w.%h
fyj;a RK w.%h + O%eùh;djla o + w.%h - O%eùh;djla o fmkakqï flf¾'

u,aá ógrfhka vfhdavhla mÍlaIdfõ § w.% fol w;r fo ÈYdjg u wkka;
m%;sfrdaOhla fmkajhs kï vfhdavh újD; ù we;'  vfhdavfha  w.% fol w;r fo ÈYdjg u
m%;sfrdaOh Y=kH fõ kï vfhdavh ,>q mßm: ̂ Short-circuit& ù we;'  tjeks vfhdav Ndú;h
kqiqÿiq h'

Ndú;hg iqÿiq jkafka fmr keUqre wjia:dfõ wvq m%;sfrdaë w.hla yd miq keUqre
wjia:dfõ § jeä m%;sfrdaë w.hla olajk fodaI rys; vfhdav fõ'

g%dkaisiag¾

p j¾.fha fyda n j¾.fha fyda w¾O ikakdhl ia:rhla ueÈ fldg m%;súreoaO
j¾.fha w¾O ikakdhl ia:r folla fomig iïnkaO lsÍfuka pnp yd npn hkqfjka
g%dkaisiag¾ folla ksmojd .efka'  fï w¾O ikakdhl w.%j,g iïnkaO w.% ;=k ndysr j
oels h yels fõ'

fuu g%dkaisiag¾ j¾. fol i|yd Ndú; jk ixfla; my;ska oelafõ'

jHqy igyk mokï lr .ksñka g%dkaisiagrhla vfhdav follg iu l< yels w;r
vfhdav folla fhdod g%dkaisiagrhla ksmo úh fkd yels nj isysfha ;nd .; hq;= fõ'
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g%dkaisiag¾ j¾.h y÷kd .ekSu

g%dkaisiagrhla pnp j¾.fha o npn j¾.fha o hkak y÷kd .ekSu u,aá ógrhla
Ndú;fhka isÿ l< yels h'  ´kEu j¾.hl g%dkaisiagrhl mdou ^B& w.%h fmdÿ w.%h nj
meyeÈ,s h'  tneúka mdou w.%hg imhk O%eùh;dj ^+/-& mokï lr .ksñka g%dkaisiag¾
j¾.h y÷kd .; yels fõ'

g%dkaisiagrh rEmfha fmkk wdldrhg ;enQ úg tys w.% wkqms<sfj<ska PQR hkqfjka
kï lf<a hehs is;kak'

u,aá ógrh ´ï mrdifha ^Ω& × 10 fhdod u,aá ógrfha Y=kHh ilid .kak'  oeka
my; i|yka wdldrhg u,aá ógrfha w.% jßka jr iïnkaO fldg m%;sM, ,nd .kak'

² fuu wjia:dfõ § u,aá ógrfha wvq m%;sfrdaOhla olajk wjia:d j.=fõ ×
f,i i|yka fldg we;ehs i,lkak'

² fï m%;sM, úYaf,aIKh l< úg wvq m%;sfrdaOhla olajk wjia:d folla
we;s nj meyeÈ<s h'

² tu wjia:d foflys § u R w.%h fj; ,nd § we;af;a Ok O%eùh;djhs'

^u,aá ógrfha l¿ w.%hhs'&

tkï R w.%hg RK úNjh ,nd § we;s wjia:dfõ § P § yd Q ys § wvq m%;sfrdaOhla
oelafjhs'  ke;fyd;a P g úNj ,nd ÿka úg ta ikaêh fmr keUqre fõ'  tfuka u Q g Ok
yd R g RK úNjh ,nd ÿka úg o tu ikaêh o fmr keUqre fõ'  ta wkqj fmdÿ w.%h
fyj;a mdou w.%h R f,i y÷kd .; yels h'

P Q R m%;sM,h
+ -

    + -

-     +

- +          x

- +          x

+ -

fuys R fyj;a mdoug ,nd § we;af;a  +  úNjhls'  tneúka fuu g%dkaisiagrh npn

j¾.hg wh;a nj y÷kd .; yels h'  pnp j¾.fha g%dkaisiagrhla kï wju m%;sfrdaë w.h
fmkajk wjia:dj, § mdoug ,nd Èh hq;af;a - úNjhls'
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g%dkaisiagrhla ksmoùfï § pn ikaê folla we;s fõ'  tu ikaê fol úfudapl
mdou ^E-B& ikaêh yd mdou ix.%dyl ^B-C& ikaêh f,i kï flf¾'

g%dkaisiagrhla Ndú;hg .kakd wjia:dj, fï ikaê fol my; wdldrhg keUqre
l< hq;= fõ'

² úfudapl-mdou ^E-B& ikaêh - fmr keUqre lsÍu

² mdou-ix.%dyl ^B-C& ikaêh - miq keUqre lsÍu

g%dkaisiag¾ fhdod .ekSï

g%dkaisiagrh úúO WmlrKj, wka;¾.;h' WodyrK f,i .=jka úÿ,sh" rEmjdysksh
fuka u cj j¾Ol oelaúh yels h'  fuys § g%dkaisiagrh j¾Olhla f,i fhdod .efka'
g%dkaisiagrh bf,lafg%dksl iaúphla f,i o fhdod .efka'

wdf,dal ixfõ§ mßm:fha LDR fhdod we;s ia:dkh wkqj myk oe,afjk wjia:dj
^wdf,dalh$w÷r& fjkia fõ'  fuu wjia:dfõ § mßm:h w÷rg ixfõ§ fõ'  LDR yd R

ia:dk udre l< úg mßm:h wdf,dal ixfõ§ fõ'

• w÷r ixfõ§ mßm:h'

• wf,dal ixfõ§ mßm:h'

• iam¾Y ixfõ§ mßm:h'
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9 ;dlaIKfõ§ ls%hdj,s fufyh ùu i`oyd úúOdldr yeve;s ix{d Ndú;h9 ;dlaIKfõ§ ls%hdj,s fufyh ùu i`oyd úúOdldr yeve;s ix{d Ndú;h9 ;dlaIKfõ§ ls%hdj,s fufyh ùu i`oyd úúOdldr yeve;s ix{d Ndú;h9 ;dlaIKfõ§ ls%hdj,s fufyh ùu i`oyd úúOdldr yeve;s ix{d Ndú;h9 ;dlaIKfõ§ ls%hdj,s fufyh ùu i`oyd úúOdldr yeve;s ix{d Ndú;h

kQ;kfha ;dlaIKsl ls%hdj,s fufyh ùu i`oyd ix{d Ndú; flf¾'  fujeks
ix{d úúO yevhkaf.ka hqla; h'  nyq, j Ndú; flfrk ;rx. yev flfrys wjOdkh
fhduq lruq'

ihskdldr ;rx.ihskdldr ;rx.ihskdldr ;rx.ihskdldr ;rx.ihskdldr ;rx.

YS% ,xldfõ Ndú; m%Odk úÿ,sfha ;rx. yevh ihskdldr fõ' tjeks ;rx.hl
idudkH wdldrh lef;dav lsrK foda,fkalaIh (C.R.O.) u`.ska ksÍlaIKh l< yel'

y;/ia ;rx.y;/ia ;rx.y;/ia ;rx.y;/ia ;rx.y;/ia ;rx.

bf,lafg%dksl flaIa;%fha nyq, j Ndú; jk ;rx. wdldrh y;/ia ;rx. fõ'
lef;dav lsrK foda,fkalaIh  (C.R.O.) u`.ska ksÍlaIKh l< yels h'

;s%fldaKdldr ;rx.;s%fldaKdldr ;rx.;s%fldaKdldr ;rx.;s%fldaKdldr ;rx.;s%fldaKdldr ;rx.

bf,lafg%dksl WmlrK ̂Wmdx. yeisr ùu i`oyd& ;s%fldaKdldr ;rx. fhdod .efka'
tjeks ;rx.hl yevh lef;dav lsrK foda,fkalaIh (C.R.O.) u`.ska ksÍlaIKh l< yels
fõ'  fujeks ix{d Ndú; lrk bf,lafg%dksl mßm: m%;siu bf,lafg%dksl mßm: kñka
y`ÿkajhs'

´kEu ;rx.hl yevh ld,h iu`. úp,kh jk nj;a tu ;rx.h m%;Hdj¾;k
nj;a fmfka'  fujeks ;rx.hla RcqlrKh lsÍfuka iamkao ,nd.; yels fõ'

;s%fldaKdldr ;rx.hl idudkH yevh

t

V

y;/ia ;rx.h idudkH wdldrh

V

t

ihskdldr ;rx.hl idudkH wdldrh

t

V
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;dlaIKsl flaIa;%fha úúO WmlrK ls%hd;aul ùu i|yd fuka u WmlrK ls%hd lr
ùu i`oyd m%;siu fyda ixLHdxl ix{d fhdod .efka'

m%;siu ix{dm%;siu ix{dm%;siu ix{dm%;siu ix{dm%;siu ix{d
ld,hg wkqrEm j ;rx. úia;drh ix;;sl f,i úp,kh jkakd jQ ;rx. m%;siu

ix{d f,i ye¢kafõ' fujeks úoHq;a ix{djl úia;drfha fjkia ùu fjda,aàh;d fjkia
ùulska m%o¾Ykh flf¾'

fï wkqj m%;siu ix{djl úia;drh ld,h iu`. fjkia jk nj meyeÈ,s h'  iamkao
mÍlaIlh jeks WmlrKj, m%;siu ix{d m%;sodkh flf¾'

ixLHdxl ix{dixLHdxl ix{dixLHdxl ix{dixLHdxl ix{dixLHdxl ix{d
ixLHdxl ix{d hkq ld,hg wkqrEm j lsishï ksYaÑ; fyda ksYaÑ; fkd jk

rgdjlg ks;H fjda,aàh;d uÜgula we;s ùu yd Y=kH ùu  m%o¾Ykh lrk úoHq;a ;rx. fõ'

ixLHdxl ix{d Ndú; mßm: ixLHdxl bf,lafg%dksl mßm: f,i y`ÿkajhs'  kQ;kfha
fndfyda bf,lafg%dksl mßm:j, m%;siu bf,lafg%dksl ;dlaIKh fjkqjg ixLHdxl

t

V

t

ihskdldr ;rx.h

t

V

ihskdldr iamkao

t

V

y;/ia ;rx. iup;=ri%dldr  iamkao

V V

t
t

;s%fldaKdldr ;rx.h ;s%fldaKdldr iamkao

V V

t t
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bf,lafg%dksl ;dlaIKh Ndú; flf¾'

Wod- lD;s%u yDo iamkaolh" ÿria: md,l

m%;siu ix{djla W;amdokfha § wkjYH ix{d ckkh fõ' fuu wkjYH ix{d
j¾Okh ù f>daId ;;a;ajhka (noice) we;s ùfuka m%;sW;amdokh wmeyeÈ,s úh yels h'
tfy;a ixLHdxl ix{d" w.hka folla muKla fhdod .kakd oaúuh ix{djla neúka fodaI
rys; j m%;sW;amdokh flf¾'  tfuka u ixLHdxl ix{djla úNj uÜgï folla w;r
úp,kh jk neúka ;¾l oajdr (Logic gate) i`oyd Ndú; l< yels fõ'  fuu ;¾l uÜgï
fol u`.ska i;H $ wi;H" Tõ $ keye" jerÈ $ ksjerÈ jeks ;¾l ksrEmKh flf¾'

uQ,sl ;¾l oajdr uQ,sl ;¾l oajdr uQ,sl ;¾l oajdr uQ,sl ;¾l oajdr uQ,sl ;¾l oajdr (Basic Logic Gates)

ixLHdxl bf,lafg%dksl mßm: md,kh i`oyd fhdod .kq ,nkqfha ;¾l oajdrhka
fõ'  fuys § uQ,sl ;¾l oajdrhka ms<sn`o j wjOdkh fhduq lruq'  oajdr ls%hd ksrEmKh lrk
my; i`oyka iul úÿ,s mßm: wOHhkfhka tajdfha ls%hdldÍ;ajh meyeÈ,s lr .; yels
fõ'

AND oajdrhoajdrhoajdrhoajdrhoajdrh

fuu úÿ,s mßm: flfrys wjOdkh fhduq lruq'  rEmh 9'1a u`.ska oelafjk
mrsm:fha iaúp 2 la fYa%Ks.; fldg we;'  ta wkqj iaúp fol ^A yd B) wdldr y;rlg
^ 22 & md,kh l< yels fõ'  wod< md,kh wkqj myfka oe,aùu wOHhkh l< úg myk
(Z) oe,afjkqfha iaúp fol u ixjD; (ON) l< úg h'  rEmh 9'1b u`.ska oelafjk mrsm:fha
iaúp 3 la u`.ska wdldr wglg ^ 23 & md,kh l< yels h'  fï wkqj iaúp újD; wjia:dj
"0" f,i o iaúph ixjD; wjia:dj oaúuh "1" f,i o myk oe,afjk wjia:dj oaúuh "1"

f,i o myk fkd oe,afjk wjia:dj oaúuh "0" f,i o olajd i;H;d j.= ilia l< yels
h'

rEmh 9'1a u`.ska oelafjk mrsm:h i`oyd i;H;d j.=j my; oela fõ'

rEmh 9'1b u`.ska oelafjk mrsm:h i`oyd i;H;d j.=j my; oela fõ'

A B Z

O O O

O 1 O

1 O O

1 1 1

oajdr ixfla;h

iul úÿ,s mßm:h

oajdr ixfla;h

Z
A

B
Z

A

B

C

A B C

ZrEmh 9'1b

iul úÿ,s mßm:h

A B

ZrEmh 9'1a
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fï wkqj iaúp fYa%Ks.; j iïnkaO lr we;s wjia:djl myk oe,afjkqfha iaúp
ish,a, ixjD; l< úg muKla nj fmfka'  tjeks m%;sM,hg iul m%;sM,hla ,nd .;
yels oajdrh AND oajdrh f,i y`ÿkajhs'  fï wkqj AND oajdrfha m%odkhka ish,a,g u cj
iemhqu ,nd ÿka úg ^.e<fmk fjda,aàh;djla& m%;sodk fjda,aàh;djla ,efí'  tkï
m%odkhka ish,a, oaúuh "1" g wkqrEm jk úg muKla m%;sodkh oaúuh "1" g wkqrEm fõ'
wfkla iEu wjia:djl § u myk fkd oe,a ùu u`.ska ksrEmKh flfrkqfha m%;sodkh
oaúuh "0" wkqrEm jk nj h'

OR oajdrhoajdrhoajdrhoajdrhoajdrh

mßm:hlg iaúp lsysmhla iudka;r.; j iïnkaO l< úg tu mßm:h OR

oajdrhg iu l< yels fõ'  iaúp m%odk f,i;a mßm:fha Ndrfha m%;sodkh oajdr m%;sM,h
f,i;a ie,lsh yels fõ'

fï wkqj rEmh 9'2a u`.ska yd rEmh 9'2b u`.ska oelafjk mrsm:h i`oyd i;H;d
j.= ms<sfj<ska my; oela fõ'

rEmh 9'2a

iul úÿ,s mßm:h

A

B Z

A B C Z

0 0 0 0

0 0 1 1

0 1 0 1

0 1 1 1

1 0 0 1

1 0 1 1

1 1 0 1

1 1 1 1

A B Z

O O O

O 1 1

1 O 1

1 1 1

Z

oajdr ixfla;h

A

B

oajdr ixfla;h

C
B

A

Z

iul úÿ,s mßm:h

A

B

Z

C

rEmh 9'2b

A B C Z

0 0 0 0

0 0 1 0

0 1 0 0

0 1 1 0

1 0 0 0

1 0 1 0

1 1 0 0

1 1 1 1
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OR mßm:fha m%odkhkaf.ka tlla fyda oaúuh "1" jQ wjia:dfõ § m%;sodkh oaúuh "1" fõ'

NOT oajdrhoajdrhoajdrhoajdrhoajdrh

NOT oajdrfha ls%hdj wdo¾Ykh i`oyd my; olajd we;s úÿ,s mßm:h fhdod .ksuq'

fuu mßm:fha A iaúph újD; j we;s úg Z myk oe,a fõ'  A iaúph ixjD; l<
úg Z myk fkd oe,a fõ'  fï i`oyd i;H;d j.=j ilia l< úg fuf,i oelaúh yels h'

by; mßm:hg iul oajdrh NOT oajdrh f,i y`ÿkajhs'  fuu oajdrfha m%Odk w.%
1 la yd m%;sodk w.% 1 la muKla we;'

uQ,sl oajdr wka;¾.; ix.Dys; mßm: yd tys oajdr ls%hd w;ayod ne,SuuQ,sl oajdr wka;¾.; ix.Dys; mßm: yd tys oajdr ls%hd w;ayod ne,SuuQ,sl oajdr wka;¾.; ix.Dys; mßm: yd tys oajdr ls%hd w;ayod ne,SuuQ,sl oajdr wka;¾.; ix.Dys; mßm: yd tys oajdr ls%hd w;ayod ne,SuuQ,sl oajdr wka;¾.; ix.Dys; mßm: yd tys oajdr ls%hd w;ayod ne,Su

uQ,sl oajdr wka;¾.; ix.Dys; mßm: fjf<`o fmdf<ka ñ, § .; yels h'  tjeks
ix.Dys; mßm: bf,lafg%dksl  mßm:j, nyq, j oelsh yels fõ'  uQ,sl oajdr we;=<;a
ix.Dys; mßm: ldKav lsysmhla my; oelafjk kdulrKj,ska we;'  ixLHdxl ix.Dys;
mßm: TTL (Transistor Transistor  Logic) ^ oaú O%ej ;dlaIKh&  l%uhg fuka u CMOS

(Complementary Metal Oxide Semi-conductor's) ̂ f,day Tlaihsv w¾O ikakdhl ;dlaIKh&
l%uhg o ksmojd we;'

TTL ldKavhg wh;a ix.Dys; mßm: i|yd 74xx fyda 54xx fla; wxl Ndú;
flf¾'  40xx ldKavh  45xx ldKav CMOS j¾.hg wh;a fõ' TTL ldKavfha ix.Dys;
mßm:j, úÿ,sh iemhqu +5V úh hq;= w;r CMOS. i`oyd 3-15 V mrdih ;=< fjda,aàh;djla
fhdod .; yels fõ'

ix.Dys; mßm:hl w.% y`ÿkd .ekSuix.Dys; mßm:hl w.% y`ÿkd .ekSuix.Dys; mßm:hl w.% y`ÿkd .ekSuix.Dys; mßm:hl w.% y`ÿkd .ekSuix.Dys; mßm:hl w.% y`ÿkd .ekSu

ix.Dys; mßm:hl w.% y`ÿkd .ekSu i`oyd ix.Dys; mßm:fha u;=msg úfYaI
i,l=Kla fhdod we;'  tu i,l=K wxl 1 f,i i,ld jdudj¾; j wxlkh flf¾'

A       Z

0     1

1     0

16

1

A

R

Z
A Z

oajdr ixfla;h
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ikaksfõok l%uikaksfõok l%uikaksfõok l%uikaksfõok l%uikaksfõok l%u

tlsfkld w;r woyia yqjudre ùu ikaksfõokh jYfhka ye`Èkaúh yels h'  wd§
ld,Sk ñksid woyia yqjudre lsßu úúO wdldrj,ska isÿ l< nj fmfka'  ;uka wi, isák
whg jvd ;ukag fndfyda ÿßka isák whg ;u woyia m%ldY lsÍug $ mKsúv yqjudre
lsÍug úúO l%u ms<sn`o j fidhd ne,Sug Tjqkag wjYH úh'  fï wkqj Tjqyq .sks f.dvla
.eiSu" Yío k`.d lE .eiSu" fnr jdokh lsÍu" úúO i;=kaf.a f.f,ys ne`o ixfoaY heùu
jeks foa Ndú; lsÍug mqreÿ jQy'  yxihska" mfrúhka jeks mlaISka fhdod .ekSu ksid yxi
ikafoaYh" mfrú ikafoaYh jeks ldjHhhka fï wkqj isxy, idys;Hhg tl;= jQ ldjHhka
nj ikd: ù we;'  wog;a keõj, ix{d oekaùu i`oyd fldä Ndú; lsÍu isÿ fõ'

úúO ikaksfõok l%u fidhd n,ñka tajd w;ayod n,ñka uE; ld,h olajd
ikaksfõokh uqøs; mqj;am;a" i`.rd yd ;emE, u`.ska isÿ úh'  tfia u úoHq;a udOHhka jk
ÿrl:kh o .=jka úÿ,sh yd rEmjdyskS hka;%h o fï ksid u ìys úh'  kuq;a mß.Klh ìys
ùu;a iu`. ikaksfõokfha w¨;a msgqjla fmr`:Ks'  tkï fï iu`. u úoHq;a ;emE,"
wka;¾cd,h" ùäfhda iïuka;%K we;s úh'  fï l%u Ndú; lsÍu u`.ska f,dalfha ´kEu
;ekl isÿjk isoaêhla laIKsl j oek .ekSug yelshdj ,eî we;'  f;dr;=re ikaksfõokh
i`oyd fuu l%u ukd msájy,la ù we;'

flfia jqj o ́ kEu hym;a fohla whym;a foa i`oyd o fhdod .ekSu ksid f;dr;=re
ikaksfõokh fhdod .ekSï o whym;a foa i`oyd Ndú; lr we;'  tfia fuys § ikaksfõok
WmlrKj, we;s whym;a n,mEï o fuhg fya;= ù we;'  fï i`oyd WodyrK jYfhka
.;fyd;a wka;¾cd,h Ndú; lsÍfï § iudchg wys;lr úúO wdldrfha fjí wvú o
(Web sites) iuyr msßia úiska ks¾udKh lr we;'  <uqka fuu fjí wvúj,g msúiSfuka
Tjqkaf.a uki wjq,a ùu o" fï ksid Tjqkaf.a mdi,a jev lghq;= wjq,a ùug o bv ;sfí'
úúO wkjYH CD ;eá Ndú; lsÍfuka o fujeks whym;a m%;sM, we;s fõ'  tfia u cx.u
ÿrl:k Ndú;fhka o úúO mdßißl yd iudÔh .eg¨ u;= fõ'  wkjYH wdldrhg cx.u
ÿrl:k lfka r`ojd .ekSfuka tajdfhys úlsrK ksl=;a ùu u`.ska fud<fha ffi,j,g
ydks isÿ ùug o bv we;ehs mÍlaIK u`.ska o fy<s ù we;'  fuu cx.u ÿrl:k Ndú;h
úúO fidrlï i`oyd o fnfyúka fhdod f.k we;s nj úúO jd¾;d u`.ska ikd: ù we;'

ikaksfõok WmlrKikaksfõok WmlrKikaksfõok WmlrKikaksfõok WmlrKikaksfõok WmlrK
f;dr;=re ikaksfõokh i`oyd Ndú; lrkq ,nk WmlrK m%Odk jYfhka fldgia

follg fjka l< yels h'

1' uqøs; udOH yd iïnkaO WmlrK
2' úoHq;a udOH yd iïnkaO WmlrK

uqøs; udOHuqøs; udOHuqøs; udOHuqøs; udOHuqøs; udOH yd iïnkaO WmlrK jYfhka uqøK hka;% ye`Èskaúh yels h'  fuys § Ndú;
jk ´*afiÜ uqøK hka;% mqj;am;a" fmd;a" i`.rd wdÈh uqøKh lsÍu i`oyd;a" mß.Kl
u`.ska ls%hd;aul jk uqøK hka;% äðg,a uqøK yd fjk;a ,sms uqøKh i`oyd;a fndfyda úg
fhdod .kS'

úoHq;a udOHúoHq;a udOHúoHq;a udOHúoHq;a udOHúoHq;a udOH yd iïnkaO j mj;sk WmlrKhla jk mß.Klh úfYaIfhka u wka;¾cd,
myiqlï ,nd .ekSug;a úúO wjia:dj, § úúO uDÿldx. Ndú; lrñka bÈßm;a lsÍï
(Presentation) i`oyd;a fhdod .kS' f.da,Sh ikaksfõokh i`oyd pkaøsld (Satalite) fhdod
.ksñka rgj,a w;r ikaksfõokh o isÿ flf¾'  uqyqÿ /yeka m%ldY ;ka;= fhdla (Fiberoptical

Cables) Wmßu ld¾hlaIuj ndysr ix{d heúu i`oyd o Ndú; lrk w;r .=jka úÿ,s"
rEmjdyskS hka;% o fuu úoHq;a ikaksfõokh i`oyd nyq, jYfhka fhdod .kq ,nk úoHq;a
ikaksfõok WmlrK fõ'
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mß.Klhl wjYH;djmß.Klhl wjYH;djmß.Klhl wjYH;djmß.Klhl wjYH;djmß.Klhl wjYH;dj

kùk ikaksfõok udOHfha w;HjYH fuj,ula jYfhka mß.Klh ye`Èkaúh
yels h'  mß.Klh Ndú; lrñka ikaksfõokfha fndfyda ld¾hhka l< yels h'  mß.Klhla
uQ,sl wx. follska iukaú; h'  tkï"

1 oDVdx. (Hardware)

2 uDÿldx. (Software)

mß.Klh ilia lsÍu i`oyd wjYH jk úÿ,suh WmlrK $ Wmdx. iys; fldgia
oDVdx. fõ'  fïjdg WodyrK jYfhka uõ mqjrej (Motherboard), u;lh (Memory).

VGA Card " fudfvï ldâ jeks fjk;a úúO fldgia j¾. ye`Èkaúh yels h'

by; úoHq;a Wmdx.j,ska ilia jQ mß.Klhg úÿ,sh ,nd ÿka úg tajd ls%hd;aul lr
ùu i`oyd wjYH m%Odk Wmfoia ,nd §u l< hq;= h'  ta ksid fuu úOdk (Commands)

we;=<;a lr ilia lrk ,o jev igyka uDÿldx. jYfhka ye`Èkafõ'  fï ksid mß.Klhla
ksjerÈ j ls%hd lsÍug oDVdx. yd uDÿldx. ksjerÈ j ;sîu w;HjYH fõ'

mß.Klhl uQ,sl fldgiamß.Klhl uQ,sl fldgiamß.Klhl uQ,sl fldgiamß.Klhl uQ,sl fldgiamß.Klhl uQ,sl fldgia

mß.Klhla w;HjYH oDVdx. lsysmhla tlsfkl iïnkaO lsÍfuka ieÿKls'
tajd"

uOH ieliqï tallh m%odk Wmdx.
m%;sodk Wmdx. m%d:ñl u;lh
oaú;Shsl u;lh cj iemhqu

f,i fjka fjka j ye¢kaúh yels h'

m%odk Wmdx. m%odk Wmdx. m%odk Wmdx. m%odk Wmdx. m%odk Wmdx. (Input devices)

mß.Klhg o;a; yd f;dr;=re we;=`: lsÍu i`oyd m%odk Wmdx. Ndú; fõ' fïjdg
WodyrK jYfhka h;=re mqjrej (Keyboard), ujqih $uQislh (Mouse) ye`Èkaúh yels h'

m%;sodk Wmdx. m%;sodk Wmdx. m%;sodk Wmdx. m%;sodk Wmdx. m%;sodk Wmdx. (Output devices)

mß.Klfhka o;a; yd f;dr;=re ,nd .ekSfï § tajd m%o¾Ykh (display) lsÍu
i`oyd w;HjYH u Wmdx.h jYfhka fudksgrh  (Monitor) ye`Èkaúh yels h'  óg wu;r j

uOH ieliqï
tallh

m%odk
Wmdx.

m%;sodk
Wmdx.

m%d:ñl u;lh

oaú;Shsl u;lh

cj iemhqu
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Ndú; jk m%;sodk Wmdx. jYfhka iamSlrh" uqølh (Printer) " nyq udOH m%lafIamlh
ye`Èkaúh yels h'

uOH ieliqï tallh uOH ieliqï tallh uOH ieliqï tallh uOH ieliqï tallh uOH ieliqï tallh (Central Processing Unit)

mß.Klhg fokq ,nk fyda § we;s o;a; yd f;dr;=re wod< jev igyklg wkqj
ieliSu" mß.Klhg iïnkaO Wmdx. yeisr ùu yd md,kh" ieliQ f;dr;=re § we;s jev
igykg wkqj m%;sodk Wmdx. fj; fhduq lsÍu wd§ lghq;= uOH ieliqï tallfha ld¾h
Ndrh fõ'

uOH ieliqï tallh m%Odk fldgia follska iukaú; h' tajd" md,k ^ Control &
tallh yd .Ks; yd ;¾lk tallh ^ ALU & fjhs' md,k tallh u.ska mß.Klhg
iïnkaO oDVdx. yeisr ùu isÿ flfrk w;r .Ks; yd ;¾lk tallh u.ska o;a; ieliSug
wod< .Ks; l¾u isÿ lsÍu yd ;¾lhkg wod< lghq;= isÿ flf¾' we;eï uOH ieliqï
tall ;=< lEIs u;lh ̂ Cashe Memory & kï jQ l=vd Odß;djlska hq;= u;lhla o wka;¾.;
h'

u;lh u;lh u;lh u;lh u;lh (Memory)

mß.Klhla i`oyd Ndú; lrkq ,nk u;l j¾. m%Odk jYfhka fldgia follg
fjka l< yelsh'  tkï"

m%d:ñl u;lh (Primary memory)

oaú;Shsl u;lh (Secondary memory)

mß.Klfha wNHka;r ls%hdj,s (Process) i`oyd m%d:ñl u;lh fhdod .kS'  fuh
RAM  (Random Access Memory) ̂ iiïNdù m%fõY u;lh& yd ROM (Read only memory)

^ mGk udkq u;lh& jYfhka j¾. follg fjkalr we;'  RAM tallh mß.Klh ls%hd
lsÍfï § ;djld,sl j o;a; .nvd lr .ekSu yd fufyhqï moaO;sfha wjYH fldgia u;l
;nd .ekSu i`oyd Ndú; lrhs'  fuys úfYaI;ajhla jkafka úÿ,s iemhqu ;sfnk ;=re
muKla fuys u;lh r`ojd ;nd .eksu yd úÿ,sh úikaê jQ úg u;lh uq`Mukska u ke;s ù
hduhs'  fïjd DIMM, SD RAM, DDR1 yd DDR2 wdldrhg fudähq,hla jYfhka ,nd
f.k uõ mqjrefõ ia:dmkh l< hq;= h'

mß.Klfha uq,a u ls%hdldÍ;ajhg wjYH jk o;a; yd Wmfoia r`ojd ;eîu ROM

u`.ska isÿ fõ'  fuys u;lh úÿ,sh ke;s jQ úg § mjd ;nd .; yels h'  uõ mqjrefõ fuh
Ndú; lrk úg BIOS (Basic Input Output System) kñka o y`ÿkajd we;'

mß.Klfha we;s o;a; mska;+r yd fjk;a wjYH joka ieliqï fyda ,sms msg;g
.ekSu i`oyd oaú;Shsl u;lh Ndú; fõ'  fïjd oaú;Shsl .nvdlrK WmlrK (Secondary

Storage Devices) jYfhka o ye`Èkafõ'  fï i`oyd WodyrK jYfhka ixhqla; ;eá (Com-

pact Disk /CD), mEka Odjl (Pen Drive) flash drive fyda USB oDV ;eá (USB Hard

Disk) " iqkuH ;eá (Floppy Disk), oDV ;eá (Hard Disk) jeks WmlrK ye`Èkaúh yels h'

cj iemhqu ^ cj iemhqu ^ cj iemhqu ^ cj iemhqu ^ cj iemhqu ^ Power supply &&&&&
mß.Kl hka;%hla ls%hd lrùu i`oyd úÿ,s iemhqula wjYH fõ' tu iemhqug

wjYH úÿ,sh UPS (Uninteruptable Power Supply) Tiafia ,nd §ug lghq;= lsÍu fhda.H h'
mß.Klh ls%hd;aul j ;sfnk wjia:djl yÈis úÿ,s n, úikaê ùula jqjfyd;a mß.Kl
u;lfha (RAM) we;s o;a; uelS hdu;a" oDV ;eáhg (Hard Disk) ydks ùu;a isÿ úh yels
h' tneúka  UPS iemhqu u`.ska úÿ,sh ,nd .ekSfï § m%Odk iemhqu úikaê jq wjia:djl
jqj o úÿ,sh iemhSu ksid tu ish¨ u wjysr;d u`. yeÍ f.dia tu ydks j<lajd .ekSug



159

yels fõ'  fï ksid mß.Kl hka;%hla i`oyd wjYH u WmlrKhla jYfhka UPS cj
iemhqu ye`Èkaúh yels h'

mß.Klhl oDVdx.hg (Hardware)  iú l< miq tajd ls%hd;aul lsÍu i`oyd
uDÿldx. (Software) Ndú; l< hq;= h'  fuys § ia:dmkh l< hq;= uq,a u uDÿldx.h jkafka
fufyhqï moaO;shhs'  fufyhqï moaO;sh hkq Windos  98,  Windows Me, Win 2000 Win XP

wd§ uDÿldx. fõ'  fufyhqï moaO;sh Ndú; lsÍfuka oDVdx.j, ls%hdldÍ;ajh ,nd .; yels
h'  by; Micrsoft uDÿldx.j,g wu;r j Unix, Linux jeks fufyhqï moaO;s uDÿldx. oekg
Ndú;fha mj;S'

mß.Klhl fufyhqï moaO;shla ia:dmkh lsÍfuka miqj fjk;a úúO uDÿldx.
ta u; ia:dmkh l< hq;= h'  fïjd tla tla mqoa.,hdf.a wNsu;h mßÈ isÿ l< yels h' fuys
§ fndfyda úg tu uDÿldx. ixhqla; ;eá (CD) u; .nvd lr we;s w;r tajdfhys we;s úúO
f.dkq ia:dmkh lsÍfuka tu jev igyka ia:dmkh (Iinstall)  lr .; yels h'  úfYaIfhka
ld¾hd,hl jev lghq;= lsÍu i`oyd ld¾hd, meflachka o (Office Package) we;'  thg
WodyrKhla jYfhka MS Office XP meflac ye`Èkaúh yels h'  th Ndú;fhka ld¾hd,hl
,sms f,aLk lghq;= MS Office ud¾.fhka o bÈßm;a lsÍï jeks foa MS Power Point

ud¾.fhka o o;a; mdol MS Access u`.ska o úúO .Kkh lsÍï iys; f,aLk ilia lsÍu
MS Exell u`.ska o bgq lr .; yels h'

fïjdg wu;r j AutoCAD jeks uDÿldx. Ndú;fhka úúO ie,iqï Ñ;% we£u jeks
ld¾h l< yels h'

by; meflachkg wu;r j fjk;a úúO lghq;= i`oyd mß.Kl NdIdjka Ndú;
lrhs'  fïjdg WodyrK jYfhka Visual Basic (VB), C++, Java jeks úúO NdId j¾.
ye¢kaúh yels h'  fujeks NdId Ndú; lsÍfuka ;ukag wjYH úúO jevigyka ks¾udKh
lr .ekSfï yelshdj we;'



160

  9 mßir ys;ldó f,i iajdNdúl iïm;a Ndú;h

YS% ,xldj hkq w;sYhska u iqúfYaIS jQ Ydl" i;=ka yd mßir moaO;s úYd, ixLHdjlska
fmdaIs; jQ rgls' f,dalfha we;s ffcj úúO;ajh w;ska jeo.;a "nfhdavhsj¾isá fydÜiafmdÜiã
(biodiversity hotspots) 34 ka tlla f,i YS% ,xldj kï lsÍfuka fï nj meyeÈ<s fõ'
fuu Ydl yd i;a;aj úfYaI w;=ßka YS% ,xldjg wdfõKsl jQ Ydl yd i;a;aj úfYaI rdYshla
we;'  tfy;a fuu iqúfYaIS Ôù úfYaI jdih lrk iajdNdúl jdiia:dkj,ska úYd,
m%udKhla tkï 70% la muK fï jkúg Tjqkg wysñ ù ;sfí'  jir .Kkla uq`M,af,a
ñksid úiska mßirh u; we;s lrkq ,nk úkdYldÍ n,mEï fuhg fya;= ù we;'  mdßißl
jHikh b;d l=vd m%foaYhl isÿ jqj o tu`.ska YdL yd tys fjfik Ôùkag we;s jk
n,mEï b;d úYd, fõ'  fï ksid mßirh hkq wmf.a mgq wNsu;d¾:hka Wfoid Ndú; l<
yels fohla fkd jk nj;a" mßir úkdYh isÿ jk iEu ls%hdjl u m%;sM, wksl=;a mqoa.,hka"
iuia; iudch yd wkd.; mrïmrdj úiska oeÍug isÿ jk nj wm wjfndaO lr .; hq;=
h' fï whqßka wm i;= jákd Ydl yd i;a;aj úfYaI we;=̀M iajdNdúl iïm;a furáka ioyg
u ke;s ùfï ;¾ckhg o wo wmg uqyqK mEug isÿj we;'

YS% ,xldj jeks rgj, mßir ydkshg fndfyda úg úfoaYSh n,mEï o fya;= fõ'
úúO úfoaYSh n,fõ.  ;ukaf.a wkdrlaIs; ridhk øjH yd ksIamdokhka neyer lsÍfï
ia:dkhla f,i YS% ,xldj wjg we;s bkaÈhka id.rh fhdod .kakd wjia:d olakg ,efí'

mdßißl n,mEï ;lafiarejmdßißl n,mEï ;lafiarejmdßißl n,mEï ;lafiarejmdßißl n,mEï ;lafiarejmdßißl n,mEï ;lafiarej

mßirhg n,mEula we;s l< yels jHdmD;s l%udkql+, j ;lafiare lsÍu fuu ls%hd
mámdáh u`.ska isÿ jk w;r hï jHdmD;shla iïnkaOfhka wod< n,OdÍ wdh;khg
;SrKhla .ekSug fmr Tjqkag;a" rfÜ fmdÿ ck;djg;a tu jHdmD;sh u`.ska isÿ fj;ehs
wkqudk l< yels n,mEï iy tajd wvq lsÍug we;s yelshdjka ms<sn| j ukd wjfndaOhla
,nd .ekSug fï u`.ska wjia:dj ie,fia'

hïlsis jHdmD;shla wkqu; lsÍfï § wkque;sh ,nd fok wdh;kh fyda ks,Odßhd
úiska wod< jHdmD;shg iïnkaO mdßißl n,mEï ;lafiare jd¾;djla b,a,d isáh hq;=
w;r fuu jd¾;dj uyckhdg bÈßm;a lr Tjqkaf.a woyia úuish hq;= h'  jHdmD;sh wkqu;
lrk mqoa.,hd fyda wdh;kh úiska fuu woyia ie,ls,a,g f.k wkque;sh ,nd Èh hq;=
fõ'

mdßißl ;lafiare jd¾;d ilia l< hq;= jHdmD;s i`oyd WodyrK lsysmhla my; oela fõ'

1 .=jka f;dgqm, bÈ lsÍï
2 ÿïßh ud¾. bÈ lsÍï
3' kHIaál úÿ,s n,d.dr bÈ lsÍu
4 fylaghd¾ 4 lg jeä bvï yd f;;a ìï m%foaY f.dv lsÍu

úúOdldrfhka c,h" N+ñh" jd;h" Yíoh uq,sl lr .ksñka úúOdldrfhka isÿ jk
c,h ¥IKh" mi ¥IKh" jd;h ¥IKh yd Yío ¥IKh wdÈh wju lr .ekSu i`oyd o
wmg kS;sfha ms<sirK me;sh yel'  ke;fyd;a kS;sh u`.ska fujeks mßir ¥IKhka wju
l< yel'  c,h ¥IKh iy mi ¥IKh fndfyda úg isÿ jkafka úúO wmøjHhka c,hg yd
mig tla ùfuks'  iajdNdúl fya;= u; o ñksia mßfNdackhg kqiqÿiq ;;a;ajhg c,h m;a
fõ'
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fufia úúO ls%hd ud¾.j,ska c,h yd mi ¥IKh ùu §¾> ld,Sk j ñksia fiDLHh yd
mßirh u; n,mEï we;s lrhs'  fï ksid c,h iy mi ¥Is;ldrlj,ska hq;a; o hkak
fidhd ne,Sug úúO jQ m%ñ;s wkq.ukh lrhs'  fujeks m%ñ;s wka;¾cd;sl (ISO) fyda
(SLS) foaYSh m%ñ;s úh yel'

fuhg wu;r j" úúO wdh;ksl ÿ¾j,;d" kqiqÿiq m%;sm;a;s wkq.ukh lsÍu" yd kS;s
yßhdldr j ls%hd;aul fkd ùu o mq`M,a jYfhka mdßißl úkdYhg fya;= fõ'  we;eï
wjia:dj, mdßißl kS;s wm rfgys ls%hd;aul fkd ùu fuka u iudch ;=< olakg ,efnk
ixlS¾K wd¾Ól ;;a;ajhka o fï i`oyd n,mdk nj meyeÈ<s fõ'

iqjodhS mßirhla ;=< Ôj;a ùug ish¨ fokdg u uQ,sl whs;sjdislula we;s w;r wm
uqyqK mdk wksla iEu .eg,qjlg fuka u mdßißl .eg,qj,g o kS;suh ms<sirKla ,nd
.ekSug wm ieug whs;shla we;'  fudkhï wdldrhlska fyda iajdNdúl mßirhg ;¾ck
we;s jk wjia:d we;akï bka we;s jk ydks j<lajd .ekSug yd wju lr .ekSug
wkq.ukh l< yels ls%hd ud¾. fndfyduhla wo we;'

úúO ixj¾Ok ls%hdj, § yd mßirhg n,mEï we;s úh yels fjk;a udkj ls%hdj,
§ wkq.ukh l< hq;= ls%hd ud¾. w;r mdßißl n,mEï ;lafiare jd¾;dj (EIA) ,nd .ekSu
bka uQ,sl ;ekla .kS'   cd;sl mdßißl mk;g wkqj mdßißl n,mEï ;lafiare jd¾;dj
(EIA) my; wdldrhg wa¾: oelaúh yel'

"fhdað; kshñ; jHdmD;shl wfmalaIs; mdßißl úmdl woyia jk w;r" mdßißl
msßjeh m%;s,dN úYaf,aIKhla ms<sfh< lr we;akï th wvx.= jk fhdað; kshñ; jHdmD;sfha
je<elaúh yels yd fkd je<elaúh yels wksgq mdßißl úmdl ms<sn`o úia;rhla o jvd
wvqfjka mßirhg ydkslr úh yels ls%hdldß;ajfha úl,amhka yd ta úl,amhka m%;slafIam
lrk ,oafoa ljr fya;= ksid o hkak ms<sn`o úia;rhla iy fhdað; kshñ; jHdmD;shg
wjYH iïm;aj, fjkia l< yels fkd yels yd wm%;slr ne`§ï  lsisjla ms<sn`o úia;rhla
fõ' "

jdhq ¥IKh isÿ jk wjia:dj, § jdhq ¥IKh je<elaùug cd;sl yd wka;¾ cd;sl
m%ñ;s fhdod .kakd wjia:d olakg ,efí'  WodyrKhla f,i fudag¾ jdyk jdhq úfudapl
m%ñ;s iy;slh i,luq' fudag¾ jdykhl iEu whs;slrefjl= fyda Ndú; lrkafkl= úiska
u wjYH wjia:dj, § jdyk jdhq úfudapl m%ñ;sj,g wkql+,;d ms<sn`o iy;slhla bÈßm;a
l< hq;= h' tys§ ldnka fudfkdlaihsâ yd yhsfv%dldnka ms<sn`o jdyk jdhq úfudapkh
m%ñ;sj,g wkql+, j mÍlaId lsÍu" iy;sl lsÍu i`oyd Ndú; lrk uekSfï WmlrK ISO

3930-2000 úh hq;= h'

Yíoh hk Yla;s úfYaIh o fndfyda úg mßir ¥IKhg fya;= jk w;r fuh Yío
¥IKh f,i ye`Èkafõ'  Yío ¥IKh ksid wjg isák wh wmyiq;djg m;a fõ'  1996 wxl
1 orK cd;sl mdßißl mkf;a fr.=,dis u`.ska YS% ,xldj i`oyd n,mdk Yíoh ms<sn`o
m%ñ;s olajd we;'  fuh u`.ska Yíofhkaa isÿjk mßir ¥IKh wju lr .ekSu i`oyd
mdßißl f>daId uekSu yd .Kkh lsÍu i`oyd l%ufõohka olajd we;'  fuu l%u ISO

1996 yd 1990 : 4142 ork ì%;dkH m%;sñhg wkql+, úh hq;= h' ;j o Yío ;sj%;d uÜgï
úúO m%foaY i`oyd tlsfklg fjkia fõ'  Yíoh uksKqq ,nkafka Yíoh uksk ógr u`.ska
jk w;r Yíoh ukssk tallh fvisn,a fõ'
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Wod (- m%dfoaYsh iNd n, m%foaYhla ;=< msysá m%foaYj, Èjd ld,fha § f>daIdj ^wvq f>daId&
fvisn,a 55 jk w;r rd;s% ld,fha § fvisn,a 45 fõ'

iajdNdúl úm;aiajdNdúl úm;aiajdNdúl úm;aiajdNdúl úm;aiajdNdúl úm;a

ñksidg yd foam,j,g úYd, jYfhka ydks isÿ l< yels iajdNdúl ixisoaê iajdNdúl
úm;a f,i ye`Èkafõ'  fuu iajdNdúl úm;a w;=ßka uE; ld,fha § f,dj úYd, jYfhka
n,mEï we;s l< iajdNdúl úm;a f,i c, .e,Sï" l=Kdgq" iq<s iq<x" iqkdñ" N+p,k" kdh
hdï" wl=Kq wdÈh ie,lsh yels h'

c, .e,Sïc, .e,Sïc, .e,Sïc, .e,Sïc, .e,Sï
.x.d" we<-fod<j,ska W;=rd hk l=vd fyda úYd, c, oyrd hï m%foaYhla yryd

fifuka fyda fõ.fhka .,d hhs kï th c, .e,Sula f,i ye`Èkafõ'  .x.djl fN!;sl
msysàu yd foaY.=Ksl úm¾hdi c, .e,Sïj,g m%Odk jYfhka fya;= fõ'

c, .e,Sïj,g n,mdk idOl wkqj c, .e,Sï my; mßÈ m%Odk fldgia follg fjka l<
yel'

1' iajdNdúl c, .e,Sï
2' lD;s%u c, .e,Sï

iajdNdúl c, .e,SïiajdNdúl c, .e,SïiajdNdúl c, .e,SïiajdNdúl c, .e,SïiajdNdúl c, .e,Sï

wêl jeis fya;=fjka ,efnk c, m%udKh iajdNdúl c, ud¾. Tiafia m%foaYfhka
bj;a fkdù u iajNdúl c, .e,Sï f,i ye¢kafõ' c, .e,Sï we;sùug N+ úIu;d ,laIK
o n,mdhs'

f,dalfha oekg y`ÿkd f.k we;s iajdNdúl c, .e,Sï j¾. 3 ls'

1' .x.d u`.ska w;s lrkq ,nk c, .e,Sï (

.x fudahj, je,s jeá ks¾udKh ù ;sîu fya;= fldg f.k wêl j¾Idm;kh ksid
jeä jk c,h .x.dfjka msgdr .e,Su ksid we;s jk .xj;=r'

2' l`ÿlr ksïk m%foaYj, yg .kakd yÈis c, .e,Sï (

l`ÿlr ksïk wdYs%;j we;s jk wêl j¾Idj ksid l`ÿlr ksïk W;=rd hñka isÿ
jk .xj;=r
 ^YS; rgj, fuh whsia l`ÿ Èh ùfuka o isÿ fõ'&

3' fjr< wdYs%; uqyqo f.dv .e,Sfuka isÿ jk c, .e,Sï (

iqkdñ" jvÈh - ndÈh" iq<s iq<x" fudaiï wdÈ ;;a;ajhka fya;=fjka uqyqÿ r< úYd,
f,i by< k`.sñka" id.r c,h f.dv ìu foig meñKSu ksid isÿ jk .xj;=r'

by; i`oyka ish¨ u wdldrj,ska YS% ,xldfõ c, .e,Sï we;s ù ;sfí'
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lD;s%u c, .e,SïlD;s%u c, .e,SïlD;s%u c, .e,SïlD;s%u c, .e,SïlD;s%u c, .e,Sï

hï lsis m%foaYhlg ,efnk c,h bj;a ùfï c, ud¾. wjysr lsÍu" iajdNdúl
c,h Wrd .kakd fyda .nvd lrkq ,nk ia:dk f.dv lsÍu wd§ fya;= u`.ska iq`M
j¾Idm;khl § jqj o u;=msg c, uÜgu by< hdu ksid yg.kq ,nk c, .e,Sï" lD;s%u
c, .e,Sï f,i ye`Èkafõ'  lD;s%u c, .e,Sï we;s ùug fndfyda úg udkj ls%hdldrlï
n,mdhs'  Wod (-  .x.d ud¾. yria fldg isÿ lrk úúO bÈ lsÍï' fujeks fya;= ksid we;s
jk lD;s%u c, .e,Sï ;;a;ajhka fld<U yd ;odikak kd.ßl m%foaYj, nyq, j isÿ fõ'

c, .e,Sï u`.ska isÿ jk n,mEï wju lr .ekSuc, .e,Sï u`.ska isÿ jk n,mEï wju lr .ekSuc, .e,Sï u`.ska isÿ jk n,mEï wju lr .ekSuc, .e,Sï u`.ska isÿ jk n,mEï wju lr .ekSuc, .e,Sï u`.ska isÿ jk n,mEï wju lr .ekSu

fuh m%Odk wdldr follg isÿ l< yels h'

1' l<ukdlrK úi`ÿï Ndú; lsÍu'
2' ;dlaIKsl úi`ÿï Ndú; lsÍu'

l<ukdlrK úi`ÿïl<ukdlrK úi`ÿïl<ukdlrK úi`ÿïl<ukdlrK úi`ÿïl<ukdlrK úi`ÿï

1' c, .e,Sï we;s úh yels m%foaY" tajdfha wys;lr n,mEï wdÈh ms<sn`o j ck;dj
oekqj;a lsÍu'

2' c, .e,Sï ;;a;ajhkag yd bka we;s úh yels ;¾ckhg uqyqK §u i`oyd fmr
iQodkï ùu'

3' .x.d fomi wdrlaIs; m%foaY we;s lsÍu'
4' .x.d fomi yß; ;Sr iy jkdka;r we;s lsßu'
5' c, .e,Sï ms<sn`o wOHhkh fldg wkdjels m< lsÍu'

;dlaIKsl úi`ÿï;dlaIKsl úi`ÿï;dlaIKsl úi`ÿï;dlaIKsl úi`ÿï;dlaIKsl úi`ÿï

.x.d wdYs%; j isÿ jk c, .e,Sï md,khg úúO ;dlaIKsl l%u fhdod .eksu'

Wod (- .x.d fomi neñ bÈ lsÍu" .x.d wdYs%; j c,dY bÈ lr c,h .nvd lsÍu'
fujeks úúO ;dlaIKsl úi`ÿï YS% ,xldfõ m%Odk .x.d wdYs%; j isÿ fõ'

N+ p,k we;s ùuN+ p,k we;s ùuN+ p,k we;s ùuN+ p,k we;s ùuN+ p,k we;s ùu

mDÓúfha jHqyh .;a l, th m%Odk fldgia ;=klska iukaú; fõ'

(i) mDÓú lfnd, mDÓú lfnd, mDÓú lfnd, mDÓú lfnd, mDÓú lfnd, (Earth Crust)

ìf`ok iq`M ndysr ;Ügqj jk fuh ls'ó' 5 - 40 muK >klñka hqla; h'

(ii) uekag,h uekag,h uekag,h uekag,h uekag,h (Mantel)

mDÓú lfnd,g we;<;ska we;s fldgi jk fuys >klu ls'ó' 2885 muK fõ'
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(iii) mDÓú uoh mDÓú uoh mDÓú uoh mDÓú uoh mDÓú uoh (Core)

fuh >k øjH iys; msg; yrh (Outer core) yd øj iys; we;=<; yrh (Inner

core) hk fldgia follska iukaú; fõ'

oDV øjHhkaf.ka iEÿKq mDÓúfha msg fmd;a; Ys,d f.da,h f,i ye`Èkafjk w;r
fuu Ys,d f.da,h ;, jYfhka fldgia lSmhlska hqla; h'  fuu N+;, thg háka we;s
w¾O øjuh iajNdjhla iys; fldgi jk uekag,h u; bmsf,ñka mj;S'  fï ksid N+;,
j, ia:dk jßka jr fjkia fõ'  ̂ wjqreoaolg 10 cm la muK& fuu uekag, fldgfia we;s
Yla;sh yÈisfha ksoyia lsÍfuka N+lïmk we;s fõ'  È.= ld,hla ;siafia tlsfklg hdj
mj;sk N+;,j, ia:dk fjkia ùfï § ksoyia N+ñ lïmd we;s fõ'

fuf,i N+ lïmk we;sùug fya;= jk N+;, p,kh wdldr 3 lg isÿ úh yel'
1' wmidß ;, udhsïwmidß ;, udhsïwmidß ;, udhsïwmidß ;, udhsïwmidß ;, udhsï (Divergent Plate Boundary)

id.r ;=< nyq, jYfhka olakg ,efnk w;r fuys § N+ ;, fomig ;,a¨ lrñka
mDÓúh ;=< we;s WKqiqï øj fldgia by< k`.S'

2' úfNaok l,dmúfNaok l,dmúfNaok l,dmúfNaok l,dmúfNaok l,dm (Transfer Plate Boundary)

fuys § N+ ;, folla m%;s úreoaO ÈYdjkag p,kh fjñka tlsfkl we;s,a,Su isÿ
fõ'

3' wNsidß ;, udhsï wNsidß ;, udhsï wNsidß ;, udhsï wNsidß ;, udhsï wNsidß ;, udhsï (Convergent Plate Boundary)

fuys § ;, tlsfkl ;=<g .uka lrhs'  fuu wNsidß ;, .egqula u`.ska isÿjk
oreKq lïmkhla u`.ska iqkdñhla ckkh fõ'

iqkdñhiqkdñhiqkdñhiqkdñhiqkdñh

id.r c, l`ola isria j úia:dmkh ùfuka ckkh jk ;rx. fm<la fyj;a r<
ud,djla iqkdñhla f,i ye`Èkafõ'

fuu iqkdñ r< id.rfha isg f.dvìu fj; .uka lrk idudkH r<g jvd fjkia
h'  idudkH r<l ;rx. jl%dldrh Wiska wvq h'  f.dvìug meñK kej; uqyqo foig .uka
lrhs'  .eUqre uqyqfoa § iqkdñ r< Wi wvq úh ye;s kuq;a ̂ óg¾ 5-10& f.dv ìu wdikakhg
tk úg tys Wi jeä fõ'  ^óg¾ 10-30 la w;r&

iqkdñhla we;s ùug kï fjr<dikak uqyqfoa N+ñlïmdjla isÿ úh hq;= w;r tys
úYd,;ajh ßlag udmlfha 7'8 lg jvd jeä úh hq;= fõ'

iqkdñh we;s úh yels wjia:d

(i) uqyqÿ m;af,a isÿ jk N+ñlïmdjka u`.ska'
(ii) uqyqÿ m;af,a ;, foda,kh ùu u`.ska'
(iii) uqyqo u;=msg isÿ jk kdhhdï u`.ska'
(iv) uqyqo u;=msg isÿ jk .skss l`ÿ msmsÍï u`.ska'
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(v) wdldY jia;+ c,hg m;s; ùu u`.ska'
(vi) id.r uOHfha isÿ lrk kHIaál w;ayod ne,Sï u`.ska'

iqkdñ ;;a;ajhka l,a ;shd y`ÿkd .ekSu

1' ld,.=Ksl" mdßißl fjkialï yd iajdNdúl ixisoaê ksÍlaIKh lsÍfuka'
2' úoHd;aul ;dlaIKsl WmlrK mokï lr .ksñka

iqkdñfhka jk ydksh wju lr .ekSu

1' ;dlaIKsl l%u u`.ska
2' l<ukdlrK úi`ÿï Ndú;h u`.ska

;dlaIKsl úiÿï (

(i) iqkdñ  wk;=re we`.ùfï moaO;s bÈ lsÍu'
(ii) fjr< Ldokhg ,lajk ia:dkj, wdrlaIl jeá bÈ lsÍu'
(iii) iqkdñfhka wdrlaIdùug wdrlaIs; ia:dk bÈ lsÍu'
(iv) fjr<nv bÈ lsÍï iqkdñhg Tfrd;a;= fok f,i bÈ lsÍu'

l<ukdlrK úiÿï

(i) iqkdñh ms<sn`o ck;dj fmr oekqj;a lsÍu'
(ii) fjr< ixrlaIKh ms<sn`oj ck;dj oekqj;a lsÍu yd ta i`oyd fhduq lsÍu'
(iii) fjr< wdrlaIs; l,dm kï lsÍu'

kdhhdïkdhhdïkdhhdïkdhhdïkdhhdï

úúO fya;+ ksid N+ñfha isÿ jk úúO lvd jeàï fmdÿfõ kdhhdï f,i ye`Èkafõ'
kdhhdï iajdNdúl ixisoaêj, w;=reM, f,i ^Wod(- wêl j¾Idm;kh& fyda fkdfhl=;a
ñksia ls%hdldrlïj, wys;lr n,mEï f,i ^Wod (- úYd, jYfhka jkdka;r fy<s lsÍu&
we;s úh yel'

kdhhdï nyq, j u isÿjkafka wdk;shla we;s l`ÿlr m%foaYj, h'  isrig wxYl 20-30 w;r
wdk;shla we;s l`ÿlr m%foaYj, nyq, j kdhhdï isÿ fõ'

kdhhdï ms<sn`oj wkdjels lSu wmyiq jk w;r kdhhdïj,g jvd;a f.dÿre jk m%foaY N+
úoHd{hska úiska fndfyda úg y`ÿkd .kq ,efí'

kdhhdï úúO fmr ix{d u`.ska y`ÿkd .; yel'

Wod(- fmdf<dj u;=msg we;s jk úúO bß ;e,Sï yd w¨;a Èh W,am;a we;s ùï'

kdhhdï j<lajd .eksfï l%ukdhhdï j<lajd .eksfï l%ukdhhdï j<lajd .eksfï l%ukdhhdï j<lajd .eksfï l%ukdhhdï j<lajd .eksfï l%u

fï i`oyd úúO Ydl jeá f,i jeùu u`.ska j.d ìïj, fidaod md`Mj j<lajd .ekSu jeks
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úúO jq mßir ixrlaIK l%u wkq.ukh l< yel'
WodyrK-

kdhhdïj, oS we;s jk ydks wju lr .ekSu'  kdhhk wjia:dj, oS iqoqiq wdrlaIl
l%u wkq.ukh lsrSu'

wl=Kqwl=Kqwl=Kqwl=Kqwl=Kq

j,dl=`M ;=< fyda j,dl`=M" j,dl`=M w;r fyda j,dl=`M iy mDÓúh w;r isÿ jk
úoHq;a úi¾ckhla ke;fyd;a úÿ,s Odrdjla wl=Kq hk kñka ye`Èka fõ'  fuu ixisoaêh
idudkH jHjydrfha È fyK f,i o ye`Èkafõ'

wl=Kq we;s jk wdldrhwl=Kq we;s jk wdldrhwl=Kq we;s jk wdldrhwl=Kq we;s jk wdldrhwl=Kq we;s jk wdldrh

jdhq f.da,fha olakg ,efnk j,dl=`M w;ßka leá j,dl=`M f,i ye`Èkafjk
j,dl=`M wl=Kq j¾Okh lsÍfuys ,d uQ,sl fõ'  fuu j,dl=`M mDÓú uÜgfï isg óg¾ 500
isg lsf,daóg¾ 10 olajd muK Wi uÜgï olajd j¾Okh fõ'  leá j<dl=M j¾Okh ùfï
§ tajdfha my< fldgi RK (-) f,i o by< fldgi Ok (+) f,i o wdfrdamKh fõ'

fufia we;s jk úoHq;a wdfrdamK u`.ska isÿjk úúO úi¾ck ksid m%Odk wl=Kq j¾. 3 la
we;s úh yel'

1' j,d wl=Kq'
j,dl=<la ;=< we;s wdfrdamK w;r isÿ jk úoHq;a úi¾ck'

2' wka;¾ j,d wl=Kq
tla j,dl=<la ;=< we;s wdfrdamK isg fjk;a j,dl=<l we;s wdfrdamK w;r
isÿ jk úoHq;a úi¾ck'

3 mDÓú wl=Kq
j,dl=<l my; RK (-) wdfrdamK yd mDÓú ;,fha Ok (+) wdfrdamK w;r
isÿ jk úoHq;a úi¾ck'

leá j,dl=<la u`.ska wl=Kq we;s jk wdldrhleá j,dl=<la u`.ska wl=Kq we;s jk wdldrhleá j,dl=<la u`.ska wl=Kq we;s jk wdldrhleá j,dl=<la u`.ska wl=Kq we;s jk wdldrhleá j,dl=<la u`.ska wl=Kq we;s jk wdldrh

by; wl=Kq w;ßka j,d wl=Kq iy wka;¾ j,d wl=Kq mDÓúh fj; <`.d fkd jk
w;r fuu wl=Kq fo j¾.h u`.ska we;s jk wdmod ie,lsh hq;= ;rï fkdfõ'  tfy;a mDÓú
wl=Kq u`.ska weïmsh¾ 25000 l muK Odrdjla mDÓúh fj; /f.k ths'  leá j,dl =̀M u`.ska
we;s jk wl=Kq Odrdjl Yla;sh fjdÜ ñ,shk 500 la muK fõ'

ld,.=K ksÍlaIK jd¾;dj,g wkqj YS% ,xldfõ ie,lsh hq;= f,i wl=Kq j¾Okh
jkafka m%:u wka;¾ fudaiï R;=j ^ud¾;= - wfma%,a & yd fo jk wka;¾ fudaiï iD;=j
^Tlaf;dan¾ - fkdjeïn¾& hk jljdkqj, § jk w;r fndfyda úg fuu wl=Kq we;s ùï isÿ
jkafka ojfia ikaOHd ld,fha nj o ;yjqre ù we;'  ;j o YS% ,xldfõ wl=Kq we;s jk
m<d;a w;=ßka jeä j¾Idm;khla we;s ksß; È. m%foaYfha wl=Kq >k;ajh jeä nj o
meyeÈ<s fõ'
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wl=Kq u`.ska isÿ úh yels wdmod'

1' Ôú; ydks  ^ñksiqkag yd fjk;a i;=kag Ôú; ydks isÿ ùu iy fjk;a YdÍßl
wdmodj,g Ndckh ùu&

2' úúOdldrfha foam, ydks isÿ úu ^Ydl yd f.dvke.s,sj,g&

wl=Kq u`.ska we;s jk n,mEï wju lr .ekSu'

1' wl=Kq .eisï nyq, j isÿ jk ld,j, § ta ms<sn`o j wjOdkfhka isàu'
2' wl=Kq we;s jk wjia:dj, § úúO wdrlaIdldÍ ls%hd ud¾. wkq.ukh lsÍu'
3' f.dvke.s,sj, wdrlaIdj i`oyd wl=Kq ikakdhl Ndú;h yd wêOdrd ÈYd úp,l

Ndú;h'

wl=Kq ikakdhl u`.ska wl=Kq myr f.dvke.s,sj,g ndOd fkd jk mßÈ mDÓúh fj;
.uka lrjkq ,nk w;r wêOdrd osYd úp,l u`.ska ÿrl:k yd fjk;a ix{d WmlrK
;=<ska wl=Kq ier jeoSfï wjodku bj;a lrhs'

wl=Kq Odrd ñksiqka" fjk;a i;=ka fyda foam< fj; <.d úh yels wdldr

1' j,dl=<l isg Rcqj u <`.d ùu'  fuh Rcq wl=Kq myr f,i ye`Èkafõ'

2' wl=Kq myrg ,la jQ jia;=jla yryd wl=Kq Odrdjla fjk;a jia;=jla fj; <`.d ùu'
fuh md¾Yúl wl=Kq myr f,i ye`Èkafõ'

3' wl=Kq myrg ,la jQ fyda wl=Kq Odrdjla mDÓúh fj; <`.d jk jia;=jla iam¾Y
ùfuka wl=Kq Odrdjla <`.d ùu'  fuh iam¾Y úNjh f,i ye`Èkafõ'

4' mDÓúh fj; <`.d jk wl=Kq Odrdjla mDÓú ;,h Tiafia .uka lrk úg ñksidf.a
fyda fjk;a  i;a;ajhl=f.a yd iam¾Y j we;s mdo yryd .uka lsÍu'  fuh mshjr
úNjh f,i ye`Èkafõ'

5' úúO WmlrK fyda f.dvke.s,sj,g iïnkaO we;s iïnkaëlrK úÿ,s /yeka
Tiafia wêl fjda,aàh;d iys; úoHq;a Odrdjkaa <`.d ùu'  fuh wê úoHq;a Odrd
iïfma%IK f,i ye`Èkafõ'

iajdNdúl úm;a u`.ska miq.sh jljdkqj, f,dalfha úúO m%foaYj,g isÿ ù we;s
ydks úYd, fõ'  fuu ydks w;r ñksiqkaf.a yd i;=kaf.a Ôú; ydks foam, ydks yd
mßirhg úúOdldrfhka isÿ ù we;s ydks m%Odk ;ekla .kS'
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  10 wdrlaIdj yd m%ñ;s

ñksid g ;u tÈfkod lghq;= bgq lsÍfï § úúO wk;=rej,g uqyqK mEug isÿ fõ'
fndfyda wk;=rej,g fya;= úuid ne,Sfï § wk;=re we;s ùug n,mdk uQ,sl lreKq 2 la
oelaúh yels fõ'  tu lreKq my; oelafõ'

1 fkd oekqj;alu
2 fkd ie,ls,a,

tjeks oekqj;a lsÍfï l%ufõo yryd oekg isÿ jk wk;=rej,ska 80% muK
j<lajd .; yels nj m¾fhaIlhkaf.a u;hhs'  wk;=rla hkak ú.%y lsÍfï § lsishï
ld¾hhla ksishdldr j mj;ajd f.k hdug ndOd lrk fyda tu ld¾hh iïmq¾Kfhka k;r
lrkq ,nk fkd is;= yd fkd me;+ isÿùula f,i oelaúh yels h'

wk;=rej,ska ydks meñKSu mqoa., fyda foam,j,g fyda fohdldrfhka u isÿ úh
yels fõ'  fï wkqj ksis mßÈ oekqj;a ùu u`.sska fuka u ie,ls,su;a j lghq;= lsÍfuka
90% muK wk;=re j<lajd .; yels fõ' we;eï wk;=re isÿ jkqfha m%ñ;sfhka f;dr j
lghq;= lsÍu fya;=fjks' wdjqo WmlrK f;dard .ekSfï § fuka u mßyrKfha § o m%ñ;sh
yd ksjerÈ Ys,am l%u Ndú;h w;HjYH fõ'

tÈfkod isÿjk wk;=re úúO wdldrfhka j¾. l< yels h'  WodyrK f,i úÿ,suh
wk;=re" hka;% u`.ska" jdyk u`.ska" .sks .ekSïj,ska jk wk;=re f,i oelaúh yels fõ'  .sks
.eksï o úúO wdldr fõ'  úÿ,sfhka" .sks fl<s u`.ska" l=mams ,dïmq fm/,sfuka isÿ jk .sks
.ekSï wdÈh bÈßm;a l< yels ksoiqka lsysmhls'

we;eï wk;=re iajdNdúl isÿùï ksid o we;s fõ'  c, .e,Sï" kdh hdï" ,eõ .sks
yd iqkdñ fï i`oyd WodyrK lsysmhls'

wl=Kq fya;=fjka o fndfyda wk;=re isÿ jk w;r ta i`oyd oekqj;a lsÍï isÿ l< o
we;eï mqoa.,hska tajdg wjk; fkdù ls%hd;aul ùu fuu ;;a;ajh we;s úug n,mdkq
,efí'

iajNdúl úm;a fndfyduhla isÿ jkqfha ñksidf.a wúêu;a ls%hdldrlï fya;=fjks'
WodyrKhla f,i le,E t<s lsÍu" je,s f.dv oeñu fuka u le,E .sks ;eîu o oelaúh yels
fõ'

wk;=re lskï wdldrhg isÿ jqj o" tu`.ska isÿ jk ydksh we;eï úg w;s úYd, fõ'
we;eï úg mqoa., Ôú; mjd úkdY ùu w;sYhska lk.dgqodhl ;;a;ajhls'  tfia fkdjqK
o" mqoa.,hd wk;=rlg ,laùfuka isÿ jk ydksh o w;súYd, úh yel'  tneúka tjeks
;;a;ajhl § mdvq isÿ jk mqoa.,hka flfrys wjOdkh fhduq lruq'
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wk;=re we;s ùug m%:u th j<lajd .ekSu b;d jeo.;a h'  fï i`oyd wdrlaIl mQ¾fjdamd
wkq.ukh lsÍu w;HjYH fõ'

wk;=re wju lsÍu i`oyd wdrlaIl mQ¾fjdamd wkq.ukh lsÍuwk;=re wju lsÍu i`oyd wdrlaIl mQ¾fjdamd wkq.ukh lsÍuwk;=re wju lsÍu i`oyd wdrlaIl mQ¾fjdamd wkq.ukh lsÍuwk;=re wju lsÍu i`oyd wdrlaIl mQ¾fjdamd wkq.ukh lsÍuwk;=re wju lsÍu i`oyd wdrlaIl mQ¾fjdamd wkq.ukh lsÍu
wk;=re j<lajd .ekSug kï wk;=re we;s jk wdldr ms<sn`o j wjfndaOhla ,nd

.ekSu jeo.;a fõ'  fï wkqj wk;=re isÿúh yels wjia:d lsysmhla flfrys wjOdkh
fhduq lruq'

* fodaI iys; WmlrK Ndú;h'
^WodyrK - ysi nqre,a ñáhla Ndú;h" .skshï jQ lmk lgq Ndú;h'&

* wk;=re we`.ùfï ix{d oekaùï mqjrej,g wjk; fkd ùu'
* ud¾f.damfoaY yd wdrlaIl Wml%u Ndú; fkd lsÍu'
* hka;% ia:dmkfha § ksis mßÈ ia:dmkh fkd lsÍu'
* úÿ,s ia:dmkh I.E.T. fr.=,disj,g wkql+, fkd ùu'
* hka;% ia:dmkfha § m%udKj;a bvlvla ^iSudjla& fkd ;sîu'
* bÈlsÍï m%ñ;sfhka f;dr j isÿ lsÍu'
* lDIsld¾ñl lghq;=j,§ lDñ kdYl" j,a kdYl Ndú; h'
* WmlrK yd hka;% iQ;% i`oyd ksr;=re j isÿ lrk mÍlaIdjka u`. yeÍu'
* fiajlhska mqyqKq fkd lsÍu'
* iqjodhl mßir jgmsgdjla we;s fkd lsÍu'
* m%udKj;a jd;dY% fkd ,eîu
* m%udKj;a wdf,dalhla fkd ,eîu'
* m%:udOdr ms<sn`o wjfndaOhla ,nd fkd §u yd ta i`oyd wjYH mßirh ilia fkd

lsÍu'

by; olajd we;s wk;=re we;s ùfï yelshdj iys; ;;a;ajhka md,kh lsÍfuka wk;=re
wju l< yels fõ'  úfYaIfhka u l¾udka; Yd,d ie,iqïlrKfha § my; i`oyka l%ufõo
ms<sn`oj wjOdkh fhduq l< hq;= fõ'

* f.dvke.s,a, ieliSu tajd fhdod .kq ,nk ;dlaIKsl ls%hdj,skg wkql+, jk
mßÈ m%ñ;sfhka ieliSu'

* iajdNdúl jd;dY%h yd wdf,dalh ,nd .eksu i`oyd újD; wjldY we;=<;a lsÍu'
* iajdNdúl jd;dY%h m%udKj;a fkd jk wjia:dj, § lD;s%u jd;%dY%h iemhSu

(Exhauster - Fan) Ndú;h
* iajNdúl wdf,dalh fkd ,efnk wjia:dj, § lD;s%u wdf,dalh iemhSu i`oyd

wdf,dal mßm: m%ñ;sfhka hq;=j ia:dmkh lsÍu'
* m%udKj;a bvlvla iys; j hka;% iQ;% ia:dmkh lsÍu'
* we;eï hka;% iQ;%j,g iqúfYaIS j wdf,dallrKh wjYH jk úg Bg wkql+, j

wdf,dalk mßm: ie,iqï lr ia:dmkh lsÍu'
* yÈis fodrgq ia:dmkh lsÍu'
* hka;% iQ;% ia:dmkfha § wkjYH Yío we;s ùu $ lïmkh ùu je<elaùu ^rn¾

fldÜgd u; weK fhdod iaÓr j iïnkaO lsÍu&
* myiqfjka we;=`M úh yels" msg úh yels wdldrhg fodrgq ieliSu'
* wêl Yíoh iys; ia:dkj, fiajhlska i`oyd wdrlaIs; WmlrK ,nd §u (Ear -

Plugs)

* w;a wdjrK" md wjrK iemhSu yd tajd Ndú; lrkafka oehs wëlaIKhg ,la fldg
wdrlaIl Wml%u Ndú;hg fhduq lr ùu'

* ridhksl øjH mßyrKfha § w;a wdjrK" weia wdjrK Ndú;h'
* jdIamYS,S øjH Ndú;fha § iqÿiq wdrlaIl fuj,ï Ndú;h'
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* lDIsl¾udka;fha fhfok wjia:dj, úfYaIfhka lDñ kdYl$ m<sfndaO kdYl $
j,a kdYl Ndú;fha § wdrlaIl Wml%u Ndú;h'

* m<sfndaO kdYl" j,a kdYl" lDñ kdYl ysia fnda;,a wk;=re we;s fkd jk mßÈ
mßirfhka bj;a lsÍu'

* ukd wjOdkfhka lghq;= lsÍu'
* wdjqo WmlrK Ndú;fha § fodaI rys; WmlrK Ndú;h yd tjeks fodaI bj;a

fldg WmlrK Ndú; lsÍu'
* hka;% iQ;% i`oyd tÈfkod l< hq;= kv;a;= ld¾hhka ^ksIamdok Wmfoia wkqj& bgq

lsÍu'
* l¾udka; Yd,dj, wk;=re we`.ùfï ix{d iy mqjre ia:dmkh yd tajdg wjk; j

lghq;= lsÍu'
* .sks ksùfï WmlrK ia:dmkh lsÍu yd tajdfha ls%hdldÍ;ajh" ls%hd;aul lrk

wdldrh ms<sn`o j oekqj;a lsÍu'
* jefvys fhfok wjia:dj, wfkla fiajlhkg wkjYH úys`M ;y`M fkd lsÍu'
* p,kh jk fldgia iys; hka;% i`oyd wdjrK fh§u'
* ls%hd lrk w;r;==r tjeks wdjrK újD; l< úg iajhxls%h j hka;%h k;r ùu

i`oyd jQ l%ufõo Ndú;h'

.sks we;s ùu yd .sks ksùu.sks we;s ùu yd .sks ksùu.sks we;s ùu yd .sks ksùu.sks we;s ùu yd .sks ksùu.sks we;s ùu yd .sks ksùu
.sks we;s ùu i`oyd uQ,sl idOl ;=kla iïmQ¾K úh hq;= fõ'  oyk fmdaIlhla ;sîu

^jd;h& oeùug hula ;sîu ^bkaOk& yd ojd,k WIaK;ajh ^;dmh& fuu idOl fõ'

.sks ksùfï § by; idOlj,ska hg;a msßfihska tla idOlhla fyda bj;a lsÍfuka
.skak ksjd oud .; yel'

we;eï wjia:dj, iq`M .skakl § f;; f.daks fh§fuka .skak ksjd .kq ,efí'
fuys § jd;h yd .eàu je<elaùu;a" WIaK;ajh my< neiau;a we;s flf¾'

kQ;kfha § .sks we;s ùug mdol jk bkaOk j¾.h mokï lr .ksñka .sks
j¾.SlrKh lrhs'  fï wkqj A, B, C hkqfjka .sks j¾. ;=kls'  tfuka u tu .sks ksúu
i`oyd Ndú; lrkq ,nk .sks ksùï WmlrK o A, B, C hkqfjka y`ÿkajhs'

* lvodis or" jeks øjH .sks .ekSfuka we;s jk .sks A j¾.fha .sks f,i j¾.
flf¾'

* ;dr" ;Ska;" fmfg%da,shï bkaOk ksid we;s jk .sks B j¾.fha .sks f,i j¾.
flf¾'

* úÿ,s ldkaÿùï fya;=fjka we;s jk .sks C j¾.fha .sks f,i ye`ÿkafõ'

fï wkqj úúO .sks ksùfï WmlrK A, B, C .sks i`oyd fhdod .eksug ks¾foaY
fldg we;'

.skak

jd;h

;dmh

bkaOk
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  11  ;dlaIKfõofhka Wmßu M, ,nd .ekSu i|yd jHjidhlfhl= f,i yeisÍu

jHjidhl;aj ixl,amh

jHjidhl;ajh kue;s ixl,amh ñksia YsIagdpdrfha wdrïNl ld, mßÉfþo olajd

osj hhs'  NdKav yqjudre hq.fha isg uqo,a" nexl= hkdoS ixl,am yryd úoHq;a jdKsc ^E-

commerce& hq.hla olajd oshqKqj mj;skafka tu jHjidhl;ajhhs'

w¾: l:k rdYshla we;s neúka jHjidhl;ajh hkq l=ulaoe hs meyeos<s lsÍug

ksYaÑ; tla ks¾jpkhla bosßm;a lsÍu ÿIalr h'   "Entrepreneur"  hk bx.%Sis jok Jean

Baptiste Say (1767-1832) keu;s m%xY wd¾Òl úoHd{hd úiska 1800 oS muK ks¾udKh

lrk ,oehs úYajdi flf¾'  óg wu;r j" fcdaYma Iqï mSg¾ ̂ 1934& keu;s wd¾Òl úoHd{hd

úiska" jHjidhlhd wd¾Òlhla ;=< kfjda;amdolhl= f,i lghq;= lrk nj fmkajd oS

we;'  jHjidhlhka úiska kj NdKav yd fiajd" kj ksIamdok l%u" kj wdh;k hkdosh

y÷kajd oSu ;=<ska wd¾Òlhla fjkia lsÍug Ndckh lrk nj;a" tuÕska jvd hym;a

fohla ks¾udKh jk nj;a meyeos<s lr oS we;'  jHjidhlhkaf.a fuu fjkia lsÍu

"ks¾udKYS,S úkdY lsÍu" (Creative Distruction) f,i Tyq úiska kï lrk ,oS'

mSg¾ v%l¾ ̂Peter F. Drucker& Tyqf.a Innovatioions and Entrepreneurship hk fmdf;a

"jHjidhlhd ks;r u fjkila fidhhs'  Bg m%;spdr olajhs'  th fyd| wjia:djla njg

m;alr .kshs'" hkqfjka i|yka lr we;'

by; l;=jre jHjidhl;ajh hkq "mqoa.,hl= fyda l=vd lKavdhula" jHdmdßl

wjia:djla fidhd f.k" th mqoa.,hdf.a" lKavdhfï fyda ixúOdkfha yelshdjka iuÕ

.e<mSu" f,i ols;s'  Tjqkg wkqj" jHjidhl;ajfha yrh jkafka fuf,i jHdmdßl

wjia:djka jdKscuh jYfhka veye .ekSuhs'

jHjidhl;ajh kue;s ixl,amh u.ska my; i|yka l%shdldrlï fyda ;;a;ajhka

wdjrKh fõ'

1' mßir ixfõoS nj

2' wjia:d y÷kd .ekSu yd Wlyd .ekSu

3' mj;akd ;;a;ajh fyda l%uh fjkia lsÍfï wjYH;dj

4' ks¾udKYS,S f,i is;Su ^kfjda;amdok ìys lsÍu&

5' iïu;hg mgyeks j oelSu" fjkia j is;Su yd fjkia j l%shd lsrSug we;s

ks¾NS;Ndjh

6' wjodku Ndr .ekSug we;s leue;a; yd tfia Ndr .ekSu

7' iudc iqN idOkh i|yd odhl ùu

jHdmdßl wjia:djka ìys jkafka mßirh ;=<hs'  fï ksid mßirh ms<sn| j b;d

úuis,su;a j yd oekqj;a j isàu mßir ixfõoS njhs'
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mdßißl fjkia ùï ;=< úúO jQ wdldrfha jHdmdßl wjia:d ieÕj we;'  fïjd

y÷kd .ekSu ÿIalr ld¾hhls'  fuu wjia:d y÷kd .ekSu jHjidhlhl= yg b;d wjYH

fõ'

jHjidhlfhda fndfyda úg iïu;hg wNsfhda. lrkakd jQ mqoa.,fhda h'  Tjqyq wka

whg jvd fjkia j f,dalh ols;s'  fï ksid Tjqyq kfjda;amdok ìys lsÍug odhl fj;s'

tkï" ks¾udKYS,S fj;s'  tfia u iïu;hg mgyeks j is;Su ksid Tjqkag wjodkï Ndr

.ekSug isÿ jk w;r ta ms<sn| leue;a;la o ;sìh hq;= h'

tfuka u jHjidhlhd wksjd¾hfhka u jHdmdßlhl= úh hq;= fkdfõ'  jHjidhl

l%shdj,sh wksjd¾hfhka u ,dN W;amdokh lsÍfï l%shdj,shla fkdjqj o tys wjidk

m%;sM,h f,i cd;sl Okh by< oeóu;a" wod< iudcfha idudðlhkaf.a iqN idOkh we;s

lsÍu;a l< hq;= h'

jHjidhl;ajh

úúO mqoa.,hska ;=< úúO yelshd mj;S'  jHjidhl;ajh o mqoa.,hka i;= iqúfYaIs;

yd b;d jákd yelshdjls'

mßir wjia:d ks¾udKYS,S j Wlyd .ksñka" wjodkula ord" kj ksIamdok ìys

lsÍu ;=<ska Okh bmehSfï yd iudc iqN idOkh we;s lsÍfï l%shdj,sh jHjidhl;ajhhs'

´kE u rgl iuDoaêh Wfoid jHjidhl;ajh jeo.;a fõ'  fuu jHjidhl;ajh

;=<ska /lshd W;amdokh" kj ksmehqï ksmo ùu" iïm;aj,ska Wmßu m%fhdack .eksu"

mdßfNda.sl wjYH;d bgq lsÍu" jeks lreKq ksid jHjidhlhdg o rgl ysñ jkafka

woaú;Sh ia:dkhls'  fojk f,dal hqoaOfhka miq cmdkh jeks rgj,a f,dal wd¾Òlfha

n,j;=ka ùu jgd we;s ryi jHjidhl;ajhhs'

jHjidhl;ajfha jeo.;alu

m%Odk u jeo.;alï lsysmhla fmkajd osh yels h'

1' /lshd W;amdokh

jHjidhlfhda Tjqkag yd wka whg /lshd ìys lr;s'  Tjqyq fiajd fhdaclfhdaa fj;s'

ta wkqj ú/lshd m%Yakh úi|Su i|yd Tjqyq iydh fj;s'

2' foaYSh iïm;a Ndú;h

jHjidhlhska foaYSh iïm;a Ndú; lrk úg tajdfha jákdlu jeä fõ'

3' jHdmdr úuOH.; lsÍu yd jHdmdr úúOdx.SlrKh lsÍu

jHjidhlfhda jHdmdr wjia:djka y÷kd f.k .ïno m%foaY we;=`M iqÿiq m%foaYj,

tajd ia:dms; lr;s'
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4' ;dlaIKh m%j¾Okh

jHjidhlhskag Tjqkaf.a ks¾udKYS,S yelshdj fya;=fjka ;dlaIKh Ndú;hg yd

tys j¾Okhg odhl ùug yels h'

5' wruqo,a /ia lsÍu

jHjidhl;ajh yryd wruqo,a /ia lsÍu yd wdfhdack jeä lsÍu isÿ fõ'

6' jHjidhl ixialD;shla m%j¾Okh lsÍu

id¾:l m%;srEmhla f.dv k.d .ekSfuka ;reK ;reKshkayg wdo¾Yhg .; yels

jHjidhlhska njg m;a úh yels h'

jHjidhlhl= i;= .=Kdx.

jHjidhlfhl= i;=j mej;sh hq;= .=Kdx. f,i my; i|yka oE y÷kd .; yels h'

1'mßir ixfõoS nj ^wjia:d fiùu& iy f;dr;=re úuid ne,Su

2'  ks¾udKYS,s;ajh

3' wjodku oeÍfï leue;a;

4' meyeos,s oelaula ;sîu

5' wd;au úYajdih

6' ¥ro¾YS nj yd wruqKq yd b,lal ieliSu

7' ÿIalr b,lal <Õd lr .ekSu i|yd jQ wNsfm%arKh ^wLKav W;aidyh&

8' lem ùu

9' iqNjdoS ùu" .=Kd;aul nj yd ld¾hlaIu;djg we;s leue;a;

10' úêu;a ie,iqïlrKh yd wëlaIKh

by; olajd we;s .;s ,laIK fndfyduhla udkisl m%jK;d fõ'  kuq;a wOHdmkh

yd mqyqKq lsÍï ;=<ska tajd m%.=K l< yels nj úYajdi flf¾'  iuyre W;am;a;sfhka u fuu

.;s ,laIK Wreu lrf.k meñfK;s'

;j;a iuyre wod< jd;djrKhkag os.= ld,sk j wkdjrKh ùfuka we;s lr .kakd

w;aoelSï yd m<mqreoao ;=<ska u fuu .;s ,laIK w;am;a lr .ks;s'  ;j;a iuyre úêu;a

wOHdmkh yd mqyqKqj ;=<ska fuu .;s ,laIK ixj¾Okh lr .ks;s'

by; lS jHjidhl;aj l=i,;d mqoa.,hkag tl iudk j fkdj wvq jeä jYfhka

msysgd we;'  fuu jHjidhl;aj .=Kdx. by< uÜgulska ;sfí kï Tjqkaf.a jHdmdr o

b;d id¾:l fõ'
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jHjidhl;aj l=i,;d y÷kd .ekSfï WmlrK

úúO mqoa.,hskaf.a jHjidhl;aj l=i,;d y÷kd .eksu i|yd úúO WmlrK Ndú;

l< yels fõ'

1' m%Yakdj,s

2' úúO wNHdi

we.hSu i|yd fhdod .kakd ks¾Kdhl

) ksuejqu ks¾udKYS,S ùu iy kjH;djlska hqla; ùu

) ksuejqfuka ,nd .; yels m%fhdack ^tys we;s m%fhdackj;a nj&

) kshñ; ld,h ;=< ks¾udKh iïmQ¾K fldg bosßm;a lsÍu

) ,eî we;s iïm;a wmf;a fkd hjd" bka Wmßu M, ,nd f.k ;sîu

) wkjYH mßos wu;r iïm;a Ndú;hg fkd .ekSu

ir, l%shdldrlula uÕska my; oelafjk fm!oa.,sl jHjidhl;aj ksmqK;d y÷kd .;

yels h'

) idOk l=i,;d fyj;a ld¾h idM,H;d olaI;dj fmkakqï flfrk

² wjia:d fiùu

² wLKav W;aidyh

² .súi .;a jevg we;s lem ùu

² .=Kd;aul nj yd ld¾hlaIu;djg we;s leue;a;

² wjodkï oeÍu

) ie,iqï lsÍfï l=i,;d hg;g .efkk

² wruqKq yd b,lal ;sîu

² úêu;a ie,iqïlrKh yd wëlaIKh

² f;dr;=re úuid ne,Su

) n, l=i,;d hg;g .efkk

² Wkkaÿ ùu yd cd, f.dv keÕSu

² wd;au úYajdih

3' msßlaiqï ,ehsia;= ^check lists&&&&&

jHjidhl;ajfha m%;s,dN

jHjidhl;ajh hkq mqoa.,hskag ysñ j we;s b;d jákd l=i,;djla jYfhka y÷kd

f.k we;'  jHdmdr lsÍfï oS jHjidhl;ajh m%dfhda.sl j Ndú; fõ'

fndfyda oshqKq rgj,a tu ;;a;ajhg m;aj we;af;a jHjidhlhka ksid h'
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jHjidhlfhl= wdrïN lrk tla jHdmdrhla ksid mqoa.,hkag NdKav yd fiajd o" /lS

rlaId o ,efí'  ta wkqj mqoa.,hskag úúO NdKav yd fiajd mßfNdackh lrkakg wjia:d

,efí'  ta i|yd wjYH uqo,a /lshdj,ska ,efí'  ta wkqj jHjidhlhd rfÜ ksIamdokhg

odhl fõ'  /lshd m%Yakhg úi÷ula fõ'

jHjidhlhska wdrïN lrk jHdmdr ixLHdfjka yd m%udKfhka jeä jk úg by;

wdldrfhka ,efnk m%;s,dN o jeä fõ'  mqoa.,hskag by< Ôjk ;;a;aj .; lsÍug yels

fõ'  jvd;a fyd| ksjdi" wdydr mdk" we÷ï me<÷ï" fnfy;a" wOHdmkh wdosh mßfNdackh

l< yels fõ'  ta wkqj rgj,a jvd;a ixj¾Okh fõ'

fuu m%;s,dN m%Odk wdldr ;=klg fnosh yels h'

mqoa.,hskag ,efnk m%;s,dN

mqoa.,hka yg jHjidhl;ajh fya;=fjka Tyqg $ wehg w;a jk m%;s,dN fï hgf;a

i,ld nef,a'  fïjd my; mßos fõ'

1' kj NdKav yd fiajd N=la;s ú|Sug yels ùu

2' jvd;a fyd| cSjk ;;a;ajhla .; lsÍug yels ùu

3' /lshd ,eîu

4' /lshd fyda jHdmdr lsÍfuka wdodhï ,eîu

5' mqoa.,hskag ,efnk fuu wdodhï Tjqkaf.a oshqKqjg fuka u rfÜ oshqKqjg

o m%fhdackj;a ùu

6' iudcfha iEu mqoa.,hl=g u wOHdmkh" fi!LH" m%jdykh jeks fmdÿ iqN

idOk myiqlï nqla;s ú|sh yels ùu

7' Wiia wNsudkhlska cSj;a ùug yels ùu

m%dfoaYSh uÜgfï m%;s,dN

iuyr m%foaY hï hï l¾udka; i|yd m%isoaêhla Wiq,k nj wms oksuq'  fïjd kj

ks¾udK f,i t<s olajkakg W;aidy oeÍu ksid fuu m%;s,dN ysñ fõ'

1' jHdmdrh lrk m%foaYh myiqlï w;ska oshqKq ùu

2' fjk;a m%foaYj,g /lshd lsÍug hdu wvq ùu

3' m%foaYfha iïm;a m%fhdackhg .ekSu

4' m%foaYfha Ôj;a jk mqoa.,hskag wdodhï ud¾. újD; ùu

5' m%foaYfha wd¾Òl jákdlu by< hdu

6' tla jHdmdrhla fya;= fldg f.k ;j ;j;a jHdmdr ìys ùug uÕ mEoSu

7' tu m%foaY ndysr f,dalhg újD; ù m%isoaêhg m;a ùu

8' ;r.ldß;ajh ch .ekSu
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cd;sl uÜgfï m%;s,dN

iuia; cd;shla ;=<g jHjidhl;aj .;s ,laIK ksrEmKh ùu ksid fuu cd;sl

uÜgfï m%;s,dN N=la;s ú|sh yels h'  tajd my; mßos fõ'

1' iEu fokdg u /lshd ^Ôjfkdamdhla& ,eîu

2' by< uÜgfï iqN idOk myiqlï ,nd oSug rchg yels ùu

3' rfÜ wdodhu idOdrK whqßka fnoS hdu

4' fjf<| fmdf<a NdKav yd fiajdj, ñ, .Kka wvq fyda jeä fkd jk f,i

mj;ajd f.k hdu

5' rfÜ ixj¾Okh wLKav j mj;ajd f.k hdu

6' iEu fokdg u iudk j whs;sjdislï nqla;s ú|Sug ie,eiaùu

7' cd;Hka;r j rg ms<sn| by< m%;srEmhla ks¾udKh ùu
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jHdmdr mßirh wOHhkh lrñka ;dlaIKfõohg wod<

jHdmdr wjia:d f;aÍu

jHdmdr

fuys oS m<uqfjka u jHdmdr hk ixl,amh ms<sn| j m%udKj;a wjfndaOhla ,nd

.; hq;= fõ'  ,dN bmhsfï wruqKq we;s j lrk lghq;= jHdmdr f,i uq,a ld,j,

ye|skajqj o" ld,h;a iu. th l%ufhka fjkia ù we;'  ,dN bmehSu muKla fkdj

iudchSh iqN idOkh o jHdmdrhl wruqKla úh yels h'  ta yer úúO jHdmdrj,g úúO

wruqKq ;sìh yels h'  fï wkqj jHdmdrhla hkq ñksia wjYH;d yd jqjukd bgq lrñka

lsishï m%;s,dNhla n,dfmdfrd;a;=fjka lrkq ,nk lghq;a;ls'  jHdmdr wdh;k wm

Ôj;a jk mßirfha iq,n h'  ksoiqka f,i ikaksfõok wdh;k" is,a,r fjf<| ie,a"

f.dúfmd< we;=¿ lDIs ksIamdok jHdmdr" fm!oa.,sl ffjoH wdh;k wdosh oelaúh yels

h'

jHdmdr mßirh

lsisu jHdmdr wdh;khlg yqfol,dj lghq;= l< fkdyels h'  iEu jHdmdrhlg

u mßirh yd iïnkaOlï  meje;a ùug isÿ fõ'   jHdmdr  lghq;= flfrys hï hï n,mEï

we;s lrk idOl l%shd;aul  jk  mßirh" jHdmdr mßirh f,i ye|skaúh yels h'

wNHka;r yd ndysr jYfhka jHdmdrhl lghq;= flfrys n,mdk ish¨ n,fõ. jHdmdßl

mßirhg wh;a h'

jHdmdr mßirh my; oelafjk mßos j¾. l< yels h'

jHdmdr mßirh

wNHka;r mßirh ndysr mßirh
(Internal Environment) (External Environment)

     wdikak mßirh  fmdÿ mßirh$id¾j
 (Task Environment) (General/Macro

Environment)

wNHka;r mßirh

jHdmdr wNHka;r mrsirh hkq ixúOdkh ;=< isák" thg n,mEï lrk lKavdhï

^Forces& iy ;;a;ajhhs ^Conditions&'

jHdmdrfha whs;slrejka" fiajlhka" l<ukdlrejka" jHdmdrfha fN!;sl mßirh

iy tys ixialD;sh wdoS ish,a, jHdmdrfha wNHka;r mßirhg wh;a h'
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ndysr mßirh

jHdmdrhg n,mEï lrk" jHdmdr wdh;khg msg;ska we;s ish¨ u foa ndysr mßirh

f,i i,lkq ,efí'  ndysr mßirh fldgia folls'  tkï" wdikak mßirh iy fmdÿ

mßirhhs'  ^id¾:l mßirh&

jHdmdrhg n,mEï we;s lrk iqúfYaI ixúOdk fyda lKavdhï wdikak mßirhg

wh;a fõ'  .kqfokqlrejka" ;r.lrejka" iemhqïlrejka wdosh óg ksoiqka h'

jHdmdrhl mq¿,a jgmsgdj iy ta yd ne÷Kq n,mEï we;s lrk lKavdhï fmdÿ

mßirh fyj;a id¾j mßirh f,i y÷kajhs'  foaYmd,k yd ffk;sl mßirh" wd¾Òl

mßirh" ;dlaIKsl mßirh" iudc yd ixialD;sl mßirh wdosh óg wh;a h'  jHdmdr

mßirh my; oelafjk mßos rEm igyklska bosßm;a l< yels h'

id¾j mßirh

wd¾Òl

foaYmd,k yd
ffk;sl

wdfoaYk NdKav
ksIamdolhka

;r.lrejka

.kqfokqlrejka

m%cd

iajdNdúl

iudc yd
ixialD;sl

f.da,Sh

fjf<| fmd<g
msúiSug wfmalaIs;
jHdmdßlhka

ixúOdk
  ixialD;sh

l<ukdlrefjda
fiajlhka

whs;slrejka

wNHka;r mßirh

wdikak mßirh

iemhqïlrejka

;dlaIKsl
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jHdmdrj, meje;aug n,mEï we;s lrk tla tla id¾j mßir n,fõ. fufia h'

² foaYmd,k yd ffk;sl mßirh

rcfha wK mk;a yd ks;s Í;s" rdcH ksfhdað; wdh;k" mj;sk rcfha foaYmd,k

m%;sm;a;s'  fïjdfha fjkia ùï jHdmdr flfrys Okd;aul fuka u RKd;aul wkaoñka

n,mEï we;s lrhs'

² wd¾Òl mßirh

rgl WoaOuk wkqmd;h" fmd,S wkqmd;h" wdodhï fnoS hdu" /lshd iq,n;dj" f,dal

fjf<| fmdf<a ñ, .Kkaj, fjkiaùï hkdosh jHdmdrj,g n,mEï we;s lrk wd¾Òl

mßir idOl fõ'

² f.da,Sh mßirh

f.da,ShlrKh fya;=fjka rgj,a w;r NdKav yd fiajd yqjudre ùug jeä wjia:d

ie,iS ;sfí'  tfia u ;r.ldß;ajh o oeä ù ;sfí'  fï ksid úúO NdKav yd fiajd f,dal

fjf<| fmd<g tla ù we;'

² iudchSh yd ixialD;sl mßirh

ñka woyia jkafka mqoa.,hkaf.a iudc idrO¾u" úYajdi" jákdlï" weoys,s yd

wfmalaId h'  fïjdfha we;s jk fjkialï jHdmdr flfrys fkdfhla wdldrfhka n,mEï

we;s lrhs'

² iajdNdúl mßirh

iajNdúl mßirfha isÿ jk fjkialï o jHdmdr flfrys hym;a fuka u whym;a

wkaoñka n,meï we;s lrhs'  iqkdñh;a iu. ixpdrl jHdmdrhg fuka u ;j;a ta yd

iïnkaO fndfyda jHdmdrj,g myr jeÿKs'

² m%cd mßirh

m%cd mßirhg wh;a jkafka cky.khhs'  ck.ykfha m%udKh" ck.yk j¾Ok

wkqmd;h" jhia jHQyh" ia;%S mqreINdjh" wOHdmk uÜgï" mjq,a ixhq;sh" .Dy rgdj hkdoS

idOl úúOdldrfhka jHdmdr flfrys n,mEï we;s lrhs'

² ;dlaIKsl mßirh

;dlaIKsl fjkialï fya;=fjka ñksiqkaf.a Ôjk rgdj úiauh ckl f,i fjkia

fjhs'  ld¾ñl" lDIsld¾ñl" ffjoH" ikaksfõok" m%jdyk wdoS úúO lafIa;%j, isÿj we;s

;dlaIKsl fjkialï jHdmdßl lghq;= flfrys oeä f,i n,mEï we;s lrhs'

jHdmdßl mßir .fõIK l%u

jHdmdr mßirh jHdmdrj, meje;au flfrys úúO n,meï we;s lrk neúka"

jHdmdßlhd ks;r u mßirh flfrys ie,ls,su;a úh hq;= h'  mßirh .fõIKh lsßu

u.ska" jHdmdßlhdg mßirfhka t,a, jk ;¾ck fyj;a wNsfhda. fuka u" wjia:djka

ms<sn|j o wjfndaOhla ,nd .; yels h'
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tmuKla fkdj" ;u wNHka;r mßirfha mj;sk Yla;Ska yd ÿ¾j,;d y÷kd .ekSfuka

jHdmdßlhdg" ;u Yla;Skaf.ka ksis m%fhdack ,nd .ekSug;a" ÿ¾j,;d uÕ yrjd .ekSug;a

yels fõ'

jHdmdßl mßirh .fõIKh i|yd 'Yÿw;' ^SWOT, SWOC& úYaf,aIKh Ndú;

lrhs'

fuys S - Strength - Yla;s

W - Weaknesses - ÿ¾j,;d

O - Opportunities - wjia:d

C/T - Threats/ Challenges - ;¾ck fyda wNsfhda.

fõ'

´kEu jHdmdrhla weröu i|yd jHdmdßl mßirh fyd|ska úYaf,aIKh l< hq;= h'

tu úYaf,aIKfha os fuu by; lreKq y;r ms<sn| j wjOdkh fhduq l< hq;= fõ'

jHdmdßlhd i;= Yla;Ska yd ÿ¾j,;d Tyqf.a md,khg k;= lr .; yels h'  tfy;a wjia:d

yd ;¾ck ke;fyd;a wNsfhda. we;s jkafka ndysr mßirfhka neúka tajd jHdmdßlhdf.a

md,kfhka neyer fõ'  tfy;a tajd y÷kd f.k wjia:d j,ska Wmßu M, ,eîug;a" ;¾ck

fyda wNsfhda.j,g uqyqK fok wdldrh ie,iqï lr .ekSug;a jHjidhlhd lghq;= l< hq;=

fõ'

Yla;Ska

;ud wdrïN lsÍug n,dfmdfrd;a;= jk jHdmdrh weröug ;ud i;=j we;s Yla;ska

ms<sn| j jHjidhlhdg wjfndaOhla ;sìh hq;= h'  hï jHjidhlhl=g jHdmdr woyila

we;s jQ miq l< hq;= jeo.;a u fohla jkafka th ieneúka u l%shd;aul fldg mj;ajd f.k

hdfï Yla;shla ;ud ;=< ;sfí o hkak mÍlaId lr ne,Suhs'  ;udg tu jHdmdrh ms<sn| j

we;s oekqu" l=i,;d" wdl,am" w;aoelSï wdosh o ;u jHdmdrh mj;ajd f.k hdu i|yd

ld,h fjka lr .; yels ùu" wjYH iïm;a ,nd .; yels ùu" úúO md¾Yajhkaf.a

iyfhda.h ,eîu fuu Yla;Ska fõ'  ;u jHdmdrh fufyh ùug yd mqoa.,hka ,jd jev

lrjd .ekSug wjYH Yla;sh o mej;sh hq;= h'

ÿ¾j,;d

jHdmdrh wdrïN lsÍug fyda mj;ajd f.k hdug ;ud i;=j we;s ÿ¾j,;d we;akï

tajd y÷kd f.k tajdg ms<shï fhoSu wjYH fõ'  ksoiqka f,i jHdmdrhla lsÍug Bg wod<

oekqu wjYH fõ'  ;ud i;=j tu jHdmdrhg wod< oekqu fkdue;s ùu jHdmdßlhd i;=

ÿ¾j,;djls'  túg Tyq jHdmdrh weröug fmr wod< oekqu úúO l%u Tiafia ,nd .eksug

lghq;= l< hq;= fõ'  tfuka u jHdmdrh l%shd;aul lsÍfï oS ta i|yd kj ;dlaIKh

fkdue;s ùu o ÿ¾j,;djls'  túg tu ;dlaIKh imhd .ekSug yels o hkak fidhd ne,sh

hq;= h'
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wjia:d

jHdmdrh wdrïN lr mj;ajd f.k hdug we;s úúO wjia:d ms<sn| j jHdmdßlhdg

woyila ;sìh hq;= fõ'

ksoiqka f,i ;u jHdmdrfha ksIamdok i|yd m%udKj;a b,a¨ula mej;Su" wjYH

lrk wuqøjH imhd .ekSug myiqj hkdosh fuys oS i,ld ne,sh hq;= lreKq w;ßka

iuyrls'

;¾ck$wNsfhda.

;u jHdmdrh ksmojk NdKavh fyda fiajdj yd iïnkaO ;r.lrejka isà o" tfia

kï ta ms<sn| úuis,su;a j" tu ;r.lrejkaf.a NdKavj,g jvd ;u NdKavh fyda fiajdj

iqúfYaIS lr fjf<| fmd<g ,nd oSug lghq;= l< hq;= h'

;u jHdmdrfhka m%udKj;a ,dNhla Wmhk ;;a;ajhg m;a jk f;la lsishï ld,hla

msßjeh ord isáug jHdmdßlhdg isÿ fõ'

ksoiqkla f,i" kj kIamdokhla fjf<| fmd<g bÈßm;a lrk f;la udi lsysmhla

lsisu wdodhula fkd ,nd ish¨ kv;a;= isÿ l< hq;= h'  tu wNsfhda.hg uqyqK oSug

jHdmdßlhd i;= j ukd wd¾Òl Yla;shla ;sìh hq;= fõ'

;jo jHdmdrh lrk w;r;=r ;u ksIamdokhg ;r.ldÍ jk ksIamdok fjf<|

fmd<g tau" ;u ksIamdokhg iudk NdKav msg ráka f.kaùu o wNsfhda. fõ'

;dlaIKfõoh wdY%s; jHdmdr

jHdmdr úúO ks¾Kdhl wkqj úúO f,i j¾. lr olajhs'  jHdmdr lghq;=j,

iajNdjh wkqj jHdmdr my; f,i j¾. l< yels fõ'

1' ksIamdok jHdmdr

2' fiajd jHdmdr

iamDYH NdKav ̂ iam¾Y l< yels NdKav& ksIamdokh lrk jHdmdr ksIamdok jHdmdr

f,i o mqoa.,hskaf.a wjYH;d yd jqjukd Rcq j bgq lrk m%jdyk" ikaksfõok" rEm,djkH"

iskud wdoS wiamDYH ^iam¾Y l< fkdyels& NdKav imhk jHdmdr fiajd jHdmdr f,i o

ye|skaúh yels h'  jHjidhlhska fuu iEu jHdmdr wxYhl u ksr; fõ'

jHdmdr wjia:djla f;dard .ekSfï oS i,ld n,k idOl

jHdmdr wjia:djla njg m;ajkqfha jHdmdr woyila h'  woyi we;s jQ muKska

Tng th l%shd;aul l< fkdyel'  kuq;a fuh fyd| jHdmdr wjia:djla njg m;a lr

.ekSu i|yd Tn úiska i,ld ne,sh hq;= jeo.;a idOl rdYshla we;'  jHdmdr woyi ;snq

muKska th fyd| jHdmdr wjia:djla f,i ie,lsh fkd yels h'  wm fmr idlÉPd l<

'Yÿw;' úYaf,aIKhg wkqj jHdmdr woyi we.ehSug Ndckh l< hq;= fõ'  fuys oS jHdmdr

woyia flf¾ n,mdk my; oelafjk idOl ms<sn| wjOdkh fhduq l< hq;= fõ'
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1' fjf<| fmd<

fuys fjf<| fmd< hkq wod< NdKavh fyda fiajdjg iïnkaO mdßfNda.slhka fõ'

;u jHdmdrfha ksIamdok i|yd fjf<| fmdf<a isák mdßfNda.slhka ms<sn| j jHdmdßlhdg

ukd jegySula ;sìh hq;= h'  fyd| fjf<| fmd<la ;sfí o@" mdßfNda.sl msßi m%udKj;a o@"

;u ksIamdok i|yd kshu lrk ñ, ta whg oeßh yels o@" ;u ksIamdokhg ;r.lrejka isà

o@" ;u NdKavh  mdßfNda.slhka  w;g  m;a  lrk wdldrh" wdosh fuys oS i,ld ne,sh hq;=

fõ'

2' fhdod .kakd ;dlaIKh

;u ksIamdokh ksmoùu i|yd fhdod .kakd ;dlaIKh fuys oS i,ld nef,a'  th

ksmoùug oekg ksIamdolhska wkq.ukh lrk ;dlaIKh fln÷ o@" Bg jvd oshqKq ;dlaIK

l%ufõohka wkq.ukh l< yels o@" ;udg ta i|yd wjYH ;dlaIKsl oekqu ;sfí o@"

ke;fyd;a msáka ,nd .; yels o@  Bg Wmldr imhk wdh;k ;sfí o@" tu wdh;kj,ska

,nd .; yels fiajd ljf¾ o@ hkak ms<sn| i,ld ne,sh hq;= h'

3' wjYH Y%u iïm;

jHdmdrhl iEu lghq;a;la u jHdmdßlhdg ;ksju l< fkd yel'  iuyr jHdmdr

i|yd ndysßka Y%uh imhd .ekSug isÿ úh yels h'

ksoiqka f,i jHdmdßl uÜgñka l=l=`M f.dúfmd<la lrkafka kï" i;=kag lEu

oeóug fiajlhska" msßisÿ lsÍug" ì;a;r tl;= lsÍug" uia ieliSug Y%ñlhka wjYH h'

fuu Y%u iïm; imhd .; yels o@" tfia imhd .ekSfï oS Y%ñlhka fhdok moku" wjYH

mqyqKq kqmqyqKq Y%ñlhka m%udKh" ta whg jegqma f.jk wdldrh" mjqf,a Y%uh fhdod .;

yels wdldr" Y%ñlhka iïnkaO kS;s ms<sn| i,ld ne,sh hq;= fõ'

4' uqo,a imhd .kakd ud¾.

jHdmdßl lghq;a;lg wjYH uqo,a ;ud fj; ;sfí o@  tfia ke;fyd;a tu uqo,a

;ukag imhd .; yels o@ hkak m<uqj i,ld ne,sh hq;= h'  wuqøjH imhd .ekSug" jegqma

f.úug" wjYH f.dvke.s,s ilia lr .eksug jHdmdßlhdg uqo,a wjYH fõ'  ;ud i;=

uqo,a fldmuK fï i|yd fhdokafka o@" nexl=j,ska Khg uqo,a ,nd .kafka o@"  ta i|yd

myiqlï ;sfí o@ hkdoS lreKq i,ld ne,sh hq;== fõ'

óg wu;r j i,ld ne,sh hq;= ;j;a jeo.;a lreKq we;'  tfy;a ta tlsfkl

idOlh ta ta jHdmdrfha iajNdjh wkqj fjkia fjhs'  ksoiqkla f,i" lsishï ksIamdokhla

i|yd wuqøjH imhd .ekSug we;s myiqj b;d jeo.;a ;SrKd;aul idOlhla úh yels h'

wuqøjH imhd .ekSu wmyiq kï tu jHdmdr woyi" id¾:l jHdmdr wjia:djla njg m;a

lr .ekSug yels fkdfõ'  tjeks úgl jHjidhlhd" B <Õ fyd| u úl,am woyi f;dard

.; hq;= h'
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jHdmdr wjia:d we.hSu

by; rEm igykska oelafjkafka jHdmdr wjia:djla we.hSfï oS i,ld ne,sh hq;=

jeo.;a ks¾Kdhl lsysmhls'  l,ska i|yka l< mßos tla tla jHdmdr woyi b;d iQlaIu

f,i we.hSug ,la lsÍfuka miq" jvd;a iqÿiq jHdmdr wjia:dj f;dard .; hq;= h'

m%;s,dN

oeßh hq;= jk
wjodku

Yla;Ska yd
ÿ¾j,;d

l<ukdlrKh yd
;dlaIKfõoh

fjf<| fmd< yd
;r.ldß;ajh

mßirh

jHdmdr wjia:d we.hSu
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jHdmdrhl id¾:l;ajh i|yd ukd l<ukdlrKh odhl lr .ekSu

l<ukdlrK l%shdj,sh

l<ukdlrKh hkq ld¾hlaIu;djhlska hq;= j iïm;a fhdod .ksñka iM,odhS f,i

wruqKq fyda mrud¾: bgq lr .eksug wod< ld¾hhka we;=<;a l%shdj,shhs'

fï wkqj l<ukdlrKh hkq w¨;a fohla fkdfõ'  ñksia YsIagdpdrfha wdrïNfha

isg u l< hq;= foa ta ta hq.j,g .e<fmk wdldrhg ksjeros j lrñka" ñksiqka yuqfõ

mj;sk .eg¨ ksrdlrKh lr .;a wdldrh ms<sn| idlaIs ;sfí'  ta wkqj l<ukdlrKfha

Ndú;h ñksidf.a b;sydih ;rï merKs fõ'

by; l<ukdlrK ks¾jpkhg wkqj tu l%shdj,sh id¾:l ùu i|yd bgq úh hq;=

m%Odk ld¾hhka y;rla y÷kdf.k we;'

1'ie,iqïlrKh

2'ixúOdkh lsÍu

3'fufyhùu

4'm%.;s md,kh" kshdukh yd we.hSu

fï wkqj jHdmdrhl m%ldYs; wruqKq bgq lr .ekSu i|yd jHdmdrfha we;s udkj yd

wfkl=;a iïm;a ie,iqï lsÍu" ixúOdkh lsÍu" fufyhùu yd md,kh lsÍu hk ld¾hhka

we;=<;a l%shdj,sh l<ukdlrKhhs'

my; lreKq ksid jHdmdrhlg l<ukdlrKh jeo.;a fõ'

1' jHdmdßl wruqKq bgq lr .ekSu i|yd l%udkql+, j lghq;= lrñka id¾:l;ajh

,eîu i|yd

2' jHdmdrh l%ufhka mq`M,a yd ixlS¾K j;au iïm;a yeisr ùfï we;s jk ÿIalr;d

uÕ yrjd .ekSug

3' ñksia wjYH;d yd jqjukd bgq lsÍug we;s iSñ; iïm;aj,ska ksis m%fhdack .ekSu

i|yd

4' ksrka;rfhka fjkia fjñka mj;akd wd¾Òl" foaYmd,k" ffk;sl" ;dlaIKsl" iudÔh

yd ixialD;sl n,fõ.hkag .e<fmk wdldrhg ;u jHdmdrh ilia lr .ekSu

i|yd

5' kQ;k iudcfha jHdmdr w;r wêl ;r.ldß;ajhla olakg ,efnk w;r tu

;r.ldß;ajh yuqfõ ch.%yKh ,nd f.k" ;u jHdmdrh fufyhjd tys os.= ld,Sk

meje;au ;yjqre lr .ekSug

6' ;u jHdmdrh ms<sn| j Wkkaÿjla olajk" wdfhdaclhka" mdßfNda.slhka" fiajlhka"

iemhqïlrejka hk ish¨ fokdf.a wfmalaIdjka Wmßu f,i bgq lr foñka tu

wfmalaIdjka w;r ;=,khka mj;ajd .ekSu i|yd
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1' ie,iqï lsÍu

hï jHdmdrhla úiska bosßfha oS <Õd lr .ekSug wfmalaId lrk wruqKq yd mrud¾:

bgq lr .ekSug wod< Wml%u" m%;sm;a;s" kS;s Í;s" l%shdud¾." whjeh wdosh ms<sfh<

lsÍfï l%shdj,sh ie,iqï lsÍu kï fõ'

fuu ie,iqïlrKfha oS jHdmdrhg iïnkaO ndysr yd wNHka;r idOl i,ld

ne,sh hq;= h'  fuh wfkl=;a l<ukdlrK ld¾hhkag moku imhk m%Odk

w;a;sjdruhs'  ie,iqïlrKh ksid wkd.;h foi n,d lghq;= lsÍug uÕ fmkajhs'

ie,iqïlrKh wkd.; l%shdud¾. we;=<;a ;SrK .ekSfï l%shdj,shla muKla fkdj

j¾;udkh yd wkd.;h w;r mr;rh mshùu i|yd  .kq  ,nk l%shdud¾. jYfhka

o y÷kajd osh yels h'

ie,iqïlrKh m%Odk mshjr 4lska úia;r l< yels h'

1' hd hq;= ;ek ;SrKh lsÍu

;ud wdrïN lrk jHdmdrfha wjidk m%;sM,h ;SrKh lsÍu ñka woyia fõ'

iEu mqoa.,fhl=g u fuka u jHdmdrhlg o bosß oelaula ;sìh hq;=hs' ish¨

ie,iqï ms<sfh< l< hq;af;a ta wkqjhs'

Tiq me< ksIamdok jHdmdrhla i,luq'  fuys wjidk wruqK ksYaÑ; f,i

jHdmdrh wdrïNfhaoS u ;SrKh l< hq;= fõ'

Wod( by< .=Kd;aulNdjfhka hq;= úúO j¾.j, Tiq me< 5000 la ksmojd

ksYaÑ; ld,h wjidkfha fjf<| fmd<g ksl=;a lsÍu

2' t;ekg .sh nj oek .ekSu

ie,iqï lsÍfï oS ;u wruqKq" iqúfYaIS j" ñksh yels whqßka" ;d;aúl j" bgq lr

.; yels mßos" ld, rduqjlg hg;a j msysgqjd .; hq;= h'  túg" ;uka tu wruqKq

bgq lr .;af;a o" keoao hkak oek .ekSug ud¾.hla we;'  by; i|yka l< Tiq

me< ms<sn| ksoiqk u .;fyd;a tajd ljod" flfia" fld;ekl oS" ld i|yd"

l=uk m%udKfhka ksmojkafka o hkak l,a we;s j ;SrKh lr .;fyd;a tu

wruqKq bgq lr .;af;a o hkak ms<sn| j ksYaÑ;j u oek .ekSug uÕla we;'

3' t;ekg hk l%uh y÷kd .ekSu

;u jHdmdrfha wjidk wruqKq bgq lr .ekSfï oS ta i|yd wkq.ukh lrk

l%ufõoh ñka woyia fõ'  fuh  jHdmdrh  wdrïNfhaoS u ukdj ie,iqï l<

hq;= h'  jHdmdrfha wruqKq yd mrud¾: bgq lr .ekSu i|yd wjYH m%;sm;a;s"

Wmdh ud¾." Wml%u yd l%shdud¾. wdosh ksYaph lsÍu;a" tajd we.hSug ,la lr

WÑ; oE f;dard .ekSu;a ie,iqïlrKfha oS isÿ l< hq;= h'

4' t;ekg hdug wjYH iïm;a y÷kd .ekSu

;u jHdmdrfha wjidk wruqK lrd <Õd ùug úúO udkj yd fN!;sl iïm;a

wjYH fõ'

Wod(by; Tiq me< jHdmdrh i|yd kï Y%ñlhka" frdamK øjH" j.d udOH" Tiq

me< isgqùug  wjYH  fmd,s;Ska  ljr"  fï  ish¨  øjH  ñ, oS  .ekSug
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wjYH uqo,a" jHdmdrh lr f.k hdug ia:dkhla" ;u ksIamdos;h úlsKSug

fjf<| fmd< hkdosh wjYH iïm;a fõ'

ó<Õg wms l<ukdlrK l%shdj,sfha fojk mshjr úuid n,uq'

2' ixúOdkh lsÍu

ie,iqï ilia l< miq ta wkqj wdh;kfha wruqKq bgq lr .ekSu i|yd ukd

ixúOdklrKhla wjYH fõ'  ie,iqï id¾:l j l%shd;aul lsÍug" udkj yd udkj

fkd jk iïm;aj,ska Wmßu m%fhdack .ekSug" ixúOdklrKh wjYH fõ'

) jHdmdrfha wruqKq yd mrud¾: <Õd lr .ekSug wjYH ld¾hh y÷kd .ekSu

) tu ld¾hhg wod< ;k;=re we;s lsÍu

) wjYH n,;, yd j.lSï mejÍu

) tu ld¾hhka w;r iïnkaO;d f.dvkeÕSu

) tu ld¾hhka bgq lsßug udkj yd wfkl=;a iïm;a m%;smdokh we;=<;a l%shdj,sh

ixúOdklrKh f,i y÷kajd osh yels h'

ixúOdklrKh" wLKav l<ukdldß;aj l%shdj,shls'  tuÕska" jHdmdrfha wruqKq

uqÿkam;a lr .ekSu i|yd tys mqoa.,hka yd iïm;a w;r l=uk wkaofï úêu;a

iïnkaO;djla ;sìh hq;= o hkak fmkajd fohs'

ie,iqï l< wruqKq iy mrud¾: <Õd lr .ekSu i|yd wjYH lghq;= fldgiaj,g

fnod tajdg wod< ;k;=re we;s lr" tu ;k;=rej,g kshñ; ld¾h mjrd" jHdmdrh

i|yd ixúOdk jHQyhka ilia lrkq ,nhs'  fuys oS ish¨ wdh;ksl lghq;= wruqKq

yd mrud¾: foig iïnkaëlrKh lsÍula isÿ úh hq;= h'

fuys m%Odk mshjr lsysmhls'

1'     ixúOdk jHQyhla ;SrKh lr .ekSu

ixúOdk jHQyhla hkq jHdmdrfha ;sfnk úúO wxY" ;k;=re iy fldgia w;r

wka;¾ iïnkaO;djhla we;s jk wdldrfhka ms<sfh< lrkq ,nk iels,a,ls'

;u jHdmdrfha m%udKhg yd ksIamdos;fha iajNdjhg wkqj" wod< ixúOdk

jHQyhla ;SrKh lr .; hq;= fõ'  ksoiqkla f,i" lsishï NdKavhla" ksIamdokh

fldg wf,ú lrk wdh;khl my; oelafjk wkaofï ixúOdk jHQyhla

;sìh yel'

m%Odk úOdhl ks,OdÍ

ksIamdok     wf<ú   msßia    uq,H

l<ukdlre l<ukdlre l<ukdlre l<ukdlre

jev iqmÍlaIlhka .nvd    lafIa;%      iydh l<ukdlre

    lïlrejka    Ndrlrejka    ks,OdÍka

                irma
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2' udkj iïm;a imhd .ekSu

3' øjHuh iïm;a imhd .ekSu

4' ld,h yd uqo,a fjkalr .ekSu

3' fufyhùu

jHdmdrfha wruqKq lrd <Õd ùug wjYH ixúOdk jHQyh ilia l< miq th bgq

lsßug iïnkaO jk mqoa.,hka yd lKavdhï i|yd kdhl;ajh oSu fufyhùu kï

fõ'  fuh o jHdmdrfha id¾:l;ajhg n,mdk m%Odk idOlhls'

kdhl;ajh hkq - hï wruqKla bgq lr .ekSu msKsi mqoa.,hl=f.a fyda mqoa.,hka

iuQyhlf.a fyda p¾hdj flf¾ n,meï lsÍug we;s yelshdjhs'

kdhl;aj olaI;d yd yelshdjka iys; l<ukdlrefjl=g kdhlhl= f,i o l%shd

l< yels fõ'  kuq;a l<ukdlre iEu úg u kdhlhl= fkd úh yels h'  ukao Tyq

i;=j kdhl;aj olaI;d yd yelshdjka fkdue;s kï fyda ;u ixúOdk jHQyfha

isák fiajlhka Tyq kdhlhl= f,i fkd ms<s.kS kï Tyq kdhlhl= fkdfõ'

kdhl;aj olaI;d yd yelshdjka u.ska fuu ms<s.ekSu f.dvk.d .; yels fõ'

kdhl;aj .;s ,laIK

1& jev mejÍu

2& ikaksfõokh

3& ;SrK .ekSu

4& iïnkaëlKh

5& wNsfm%arKh

4' m%.;s md,kh" kshdukh yd we.hSu

jHdmdrfha isÿ jQ i;H l%shdldrlï yd m%;sM, iuÕ ie,iqï l< l%shdldrlï yd

m%;sM, ii|d" úp,khka isÿ ù we;akï ksjeros lsÍfï l%shd ud¾. .ekSug wod<

l%shdj,sh m%.;s md,khhs'

md,kfha wjYH;dj yd jeo.;alu

1& jHdmdr ixúOdk mßirfha we;s jk fjkialï

lsisu jHdmdr lghq;a;la" mßir n,mEfuka ñoS isÿ l< fkdyel'  iïm;a fidhd

.ekSfï .eg¨" kj kS;s Í;s" kj fidhd .ekSï" ;r.ldß;ajh jeks ;;a;ajhka ksid

wfmalaIs; wruqKq bgq ùu isÿ fkdúh yels h'  jHdmdr mßirfhys mek kefÕk

fkdfhl=;a fjkialï o" tu fjkialï ksid jHdmdr lghq;= i|yd úh yels n,mEu

o oek .ekSug md,k l%shdj,sh uÕska jHdmdßlhdg yels fjhs'

2& wêldrh yd j.lSï fnod yeÍfï wjYH;dj
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wêldßh hkq jHdmdrh ;=< úúO ld¾hhka lsÍug" wK lsÍug fyda iïm;a fnod

yeÍug we;s kS;Hdkql+, whs;shhs'  j.lSu hkq jHdmdrh ;=< ;uka fj; mejfrk

ksYaÑ; ld¾hhka lsÍug we;s ne|Suhs'  hï mqoa.,hl=g wêldrhla ,enqKq miq ta yd

iudkj tu ld¾hhkag wod< j j.lSula we;s fõ'  fuu j.lSï yd wêldrh w;r

iu;=,s;;djla mj;ajd f.k hdu i|yd md,kh wksjd¾h wx.hla fõ'

3& ñksiqka w;ska jeros isÿ jk ksid

4& wdh;ksl lghq;=j, ixlS¾K;dj ksid
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12'4 f;dard.;a jHdmdr wjia:dj id¾:l lr .ekSug wf,ú ie,iqï

ieliSu

jHdmdßl woyia w;ßka iqÿiq wjia:djla f;dard .ekSu

mdßfNda.sl wjYH;d yd jqjukd ms<sn| fidhd ne,Sfuka jHdmdßl woyia u;= lr

.; yels h'  fndfyda úg jHdmdr woyia my< jQ muKska u tajd fyd| jHdmdr wjia:d fkd

úh yels h'  jHdmdr woyia we;s lr .ekSu myiq jqj;a" tajd jHdmdr wjia:d nj ksYaph lsßu

ÿIalr h'  fuu ;;a;ajh f;areï fkd.ekSu miqld,Sk j fndfyda jHdmdr wid¾:l ùug

fya;= fõ'

wdfhdaclhdg m%udKj;a m%;s,dNhla w;alr oSug yelshdjla we;s wdl¾IKSh woyila

fyda fhdackdjla jHdmdr wjia:djla f,i ye|skaúh yels h'

fyd| jHdmdr wjia:djl oelsh yels ,laIK lsysmhla fufia h'

² fyd| fjf<| fmd<la we;s lr .; yels ùu

² fjf<| fmd< jHdma; lr .; yels tlla ùu

² m%udKj;a ,dNhla bmhsh yels ùu

² fjf<| fmd< ;r.ldß;ajhg uqyqK osh yels ùu

² jHdmdßlhdf.a wfmalaIdjka bgq lr oSug yels ùu

² wjYH iïm;a /ia lr .; yels ùu ^m%d.aOkh yd ;dlaIKh o we;=¿j&

² rfÜ mj;akd kS;sÍ;s j,g wkql+, ùu

² jHdmdßl lghq;a;g wod< m<mqreoao yd olaI;d ;sîu

by; lreKq u; jHjidhlhl= úiska jHdmdr wjia:d úYaf,aIKh l< hq;= h'  tfia

úYaf,aIKh lsÍfuka miq f;dard .kakd iqÿiq jHdmdr wjia:dj l%shdjg kexùug wjYH

ie,iqï ilia l< hq;= h'

jHmdrhla wdrïN lsÍfï oS ie,iqï lsÍu b;d jeo.;a nj ie,iqïlrKfha oS meyeos<s

úh' iqÿiq jHdmdr wjia:djla f;dard .;a miq jHdmdr ie,eiau ilia lr .ekSu i|yd jeä

wjOdkhla fhduq l< hq;= h'

jHdmdrh i|yd wod< jk my; ish¨u lreKq flfrys wjOdkh fhduq lsÍu jHdmdr

ie,eiafï oS isÿ flf¾'

² fjf<| fmd< wjYH;d ² udkj - iïm;a wjYH;d

² fufyhqï lghq;= ² uq,H iïm;a wjYH;d

fuu ish¨ wjYH;djhka ms<sn| j i,ld n,ñka m%Odk jYfhka my; oelafjk

ie,iqï ms<sfh< lrhs'

² wf<ú ie,eiau ² udkj iïm;a ie,eiau

² ksIamdok yd ;dlaIK ie,eiau ² uq,H ie,eiau
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bosßfha oS wdrïN lsÍug wfmalaIs; jHdmdrhla iïnkaOfhka fuu ish¨ u ie,iqï

ilia lrkq ,nkafka weia;fïka;=.; ixLHd f,aLk mßoafoks'  tfy;a tajd i;H f;dr;=re

u; mokï úh hq;= h'

wf,ú ie,eiau

fuh jHdmdr ie,eiafï we;=<;a jk jeo.;a wx.hls'

wf<ú ie,eiaul oS úl=Kqï mqfrdal:kh yd wf<úlrK Wmdhhka ms<sn| wjOdkh

fhduq flf¾'  mdßfNda.sl wjYH;d yd jqjukd ;Dma;su;a lsÍu yd ta ;=<ska jHdmdßl

wruqKq bgq lr .ekSu i|yd l%ufõohka wjYH h'  ta i|yd wf,úlrK Wmdh ud¾.

wjYH fõ'  fuys oS mdßfNda.sl wjYH;d y÷kd .ekSu" mdßfNda.sl wjYH;d ;Dma;su;a jk

mßos ksIamdok ks¾udKh lsßu fuka u mdßfNda.slhd wfmalaId lrk jákdlug iudk

ñ,la ;SrKh lsÍu" mdßfNda.slhdg wjYH m%udKh wjYH fõ,djg wjYH ia:dkfha oS

,nd oSu" ikaksfõokh wdosh wf,úlrK Wmdh ud¾. f,i ie,fla'

fjf<| fmd< .fõIKh

wf,ú ie,eiau ilia lsÍfï oS wjYH f;dr;=re ,nd .ekSu i|yd fjf<| fmd<

fyd|ska .fõIKh l< hq;= h'  fjf<| fmd<g bosßm;a lsÍug wfmalaIs; NdKavh ms<sn|

f;dr;=re /ia lr .ekSu i|yd fjf<| fmd< iñlaIKh b;d jeo.;a fõ'

fjf<| fmd< iólaIK NdKavhla ksIamdokh lsÍug fmr yd miq j isÿ lrhs'

tu.ska mdßfNda.slhdf.a reÑhg wkqj ksIamdos; bosßm;a lsßug yels ùu ksid tajd úlsKSu

myiq fõ'

jHdmdrh mgka .ekSug fmr isÿ lrkq ,nk iólaIKj,ska mdßfNda.sl wjYH;d

^ri" reÑh& y÷kd .ekSu l< yels w;r miqj lrk iólaIKj,ska NdKavfha ÿ¾j,;d

wvqmdvq y÷kd .; yels h'

fjf<| fmd< iólaIK isÿ l< yels wdldr

1' iïuqL idlÉPd l%uh

fuys oS tla tla mqoa.,hd uqK .eiS ksYaÑ; m%Yakdj,shla fyda Wm f,aLkhla

wkqj idlÉPd lr f;dr;=re  ,nd .kshs'

2' ;eme,a u.ska hjkq ,nk m%Yakdj,sh

fuh iajhx iólaIKhla f,i o ye|ska fõ'  m%Yakdj,sh ;eme,a lr wod<

mqoa.,hdg hejQ miq thg Tyq ;ksj u ms<s;=re imhhs'  fujeks m%Yakdj,s b;d

meyeos<s yd ksrjq,a úh hq;= h'
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3' ksÍlaIK l%uh

fjf<| fmd<j, oS lsisfjl=g;a fkd okajd ksÍlaIK lghq;=j, fhoSfuka o

iólaIK l< yels fõ'  ksoiqka f,i hï fjf<| ie<l úlsfKk NdKav

ms<sn| wjOdkfhka isàu

ksÍlaIKfha oS isÿ jkafka" mdßfNda.slhd fjf<| fmdf<ys yeisfrk wdldrh

úuiqug ,la lsÍuhs'  l=uk NdKav fyda fiajd mdßfNda.slhd jeämqr b,a,kafka

o" tajd fln÷ wkaofï tajd o" l=uk m%udKfhka b,a¨ï lrkafka o" l=uk

ld, jljdkqj, b,a¨ï lrkafka o hkdoS f;dr;=re ksÍlaIKh uÕska o fy<s

lr .; yels h'  fuys oS" tla l%uhla uÕska ,nd .; yels f;dr;=rej,

m%udKj;a nj yd ksjeros nj ms<sn| .eg¨ we;sfõ kï" l%u folla fyda ish¨

u l%u fhdod .ekSfuka wod< fjf<| fmd< ms<sn| j meyeo<s woyila ,nd

.; yels fõ'

b,lal fjf<| fmd< f;dard .ekSu

fkd imsreKq hï wjYH;d yd jqjukdj,ska fmf<k mdßfNda.sl msßila fjf<|

fmd<l isáh yels h'  th 'fjf<| fmd< ysveila' f,i y÷kd .; yels h'  l=vdjg

jHdmdrhla wdrïN lrk jHjidhlfhl=g fuu fjf<| fmd< ysvei y÷kd .ekSu jvd

m%fhdackj;a fõ'  NdKav yd fiajd fjf<| fmd<g bosßm;a lsÍfï oS tajd ñ,g .kakd

msßi ksYaÑ; j y÷kd .; hq;= h'  ta i|yd fjf<| fmd< fldgia lr .ekSu jeo.;a h'

fuys oS my; idOl Wmfhda.S lr.; yels h'

Wod( N+f.da,Sh idOl" jhia jHQyh" ia;%S mqreI Ndjh" mqoa., wd¾Òl ;;a;ajh"

/lshdj" wOHdmk uÜgu" mjq,l ixLHdj

fufia y÷kd .kakd fjf<| fmd< fldgi b,lal fjf<| fmd< fyj;a

b,lal mdßfNda.sl msßi f,i ye|skaúh yels h'

wf,ú ñY%h

ksIamdolhdf.a isg b,lal fjf<| fmd< olajd NdKav yd fiajd iemhSu i|yd

wjYH ish¨ u wf,úlrK l%shdjkaf.a ixfhda.h wf,ú ñY%hhs''

ksIamdok wdh;khla hï NdKavhla u.ska ñksia jqjukd ;Dma;su;a lsÍug iqodkï

ùfï oS wod< wf,ú ñY%h ie,iqï l< hq;= h'

wf,ú ñY%hg wh;a wx."

² ksIamdos;h$NdKavh ^Product& ² ia:dkh ^Place&

² ñ, ^Price& ² m%j¾Okh ^Promotion&

lsishï jHdmdßlfhl= yg" by; wx.hka ;u b,lal mdßfNda.sl lKavdhug .e<fmk

mßos ñY% fldg bosßm;a l< yels kï" tu NdKavh wf,ú lr .ekSu ms<sn| j m%Yakhla
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we;s fkdfõ'

ksIamdos;h ^̂̂̂̂Product&&&&&

ksIamdos;h fyj;a NdKavh hkq mßfNdackh lsÍfuka fyda w;alr .ekSfuka fyda

wjOdkh ,nd .ekSfuka fyda wjYH;djka" jqjukdjka ;Dma;su;a flfrk wdldrfhka

fjf<| fmd<g bosßm;a lrk ´kEu fohls'

´kE u ksIamdos;hl tu ksIamdos;fhka ,nd oSug wfmalaId lrk uq,sl m%;s,dNhla

yd tu m%;s,dNh ,nd oSug tl;= lr we;s wu;r m%;s,dN we;'  ksIamdos;hl uq,sl

m%fhdackh ,nd oSfï oS thg tl;= lrk .=Kdx. lsysmhla my; oela fõ'

² .=Kd;auh ² fjf<| ,l=K

² úúO m%udK ² weiqreu$nyd¨u

² ksudj ² oejgqu

² ku

ñ, ^Price&

ñ, ;SrKh lsÍfï os idudkHfhka wjOdkh fhduq lrk idOl lsysmhla my;

oelafõ'

² wfmalaIs; ,dNh

² ksIamdokh i|yd ork msßjeh

² ;r.lrejkaf.a NdKavj, ñ, .Kka

² ñ, ms<sn| j rcfha kS;s Í;s

² ksIamdos;h i|yd mj;akd fjf<| fmd< b,a¨u

NdKavhlg ñ,la kshu lsÍfuka wdjrKh lr .; hq;= ;;a;aj lsysmhls'  tajd kï"

² fjf<| fmdf<a /|S isàu

² m%udKj;a ,dNhla ,eîu

² msßjeh wdjrKh lr .ekSu

² NdKav blaukska uqo,a lr .ekSu

ia:dkh ^̂̂̂̂Place&&&&&

NdKav fyda fiajd jvd id¾:l j wf<ú lr.; yels fjf<| fmd<" ñka woyia fõ'

ksIamdolhka úiska mdßfNda.slhka yg myiqfjka ;u ksIamdos; ñ, oS .ekSug

ie,eiaúh hq;= h'

m%j¾Okh ^Promotion&

wf,úlrK l%shdj,sh iïmQ¾K ùug kï b,lal mdßfNda.slhka th ms<sn| oekqj;a

ùu o wjYH fõ'  ;u wdh;kh" NdKavh fyda fiajdj ms<sn| j mdßfNda.slhd oekqj;a
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lsÍu m%j¾Okhhs'  jHdmdßlhka úiska úúO m%j¾Ok l%u wkq.ukh lrkq ,efí'  tajd

w;r"

² m%pdrKh ̂ Advertising&

² úl=Kqï m%j¾Okh ^Sales promotion&

² fm!oa.,sl úl=Kqï ̂ Pesonal selling&

² uyck iïnkaO;d ^Public relations&

² Rcq wf,úh ̂Direct marketing&

jeo.;a fõ'

fuu m%j¾Ok l%uj, tl;=j m%j¾Ok ñY%h f,i ye|skafõ'  m%j¾Okh u.ska

jHdmdrhlg úfYaI jdis /ila ysñ lr .; yels h'  tajd w;r"

² wf,úh jeälr .ekSu

² ;r.hg id¾:l j uqyqK oSu

² fjf<| fmd< ;=< /|S isàu

² fjf<| fmd< fldgi jeälr .ekSu

² ,dNh jeälr .ekSu

² kj ksIamdos; y÷kajd oSu

² wdh;kh yd ksIamdos;fha l%shdldß;ajhka ms<sn| j y÷kajd oSu

jeks lreKq jeo.;a fõ'

úl=Kqï mqfrdal:kh ^̂̂̂̂Sales forecast&&&&&

jHdmdßlhd ;uka úiska udisl j" ff;%udisl j fyda jd¾Isl j úlsKSug woyia

lrkq ,nk tall m%udKh ms<sn| j weia;fïka;=jla wf,ú ie,eiafï bosßm;a l< hq;= h'

fjf<| fmd< iólaIK mokï lr .ksñka úl=Kd .ekSug wfmalaIs; m%udKh mqfrdal:kh

l< hq;= h'

fuu úl=Kqï mqfrdal:kh b;d mÍlaIdldÍ j isÿ l< hq;= h'  Bg fya;=j" wfkl=;a

ish¨ u lghq;= ie,iqï lrkqfha fuu m%udKh mokï lrf.k ùuhs'

wf,ú úhoï

fï hgf;a wf,ú ie,eiafï bosßm;a lrkq ,nkafka ;u ksIamdos; wf,ú lr .ekSu

i|yd oeÍug isÿ jk úhoï h'  fuu úhoï ;SrKh lrkq ,nkafka úlsKSug wfmalaIs;

m%udKh o ie,ls,a,g f.k h'

² fnod yeÍfï úhoï ² m%pdrKh

² wf,ú fiajl jegqma ² úl=Kqï fldñia

wdosh wf,ú úhoï hg;g .efkk úhoïj,ska iuyfrls'



ksmqK;dj ksmqK;d uÜgï úIh wka;¾.;h ld,Éfþo

1

1'0 ;dlaIKfõoS lafIa;% ;=<
ixj¾Okh ùug iQodku
m%o¾Ykh lrhs'

1'1 úúO me;slv weiqßka
;dlaIKfõoh w¾:l:kh
lrhs'

1'2 tosfkod Ndú; ksuejqïj,
;dlaIKfõoS l%shdj,Skaf.a
úúO;ajh úuid n,hs'

1'3 úúO lafIa;%j,ska we;s jk
n,mEï ;=,kh jk fia
;dlaIKh f;dard .ekSfï
iQodku m%o¾Ykh lrhs'

1'4 ksuejqulg fiajdjlg wod<
;dlaIKfõoS lafIa;% fjka
lr olajhs'

² fhdod .; yels me;slv
² w;S; ;dlaIKh

² ;dlaIKfha úldYh
² iïm;a M,odhS f,i fhdod .ekSu
² l%shdj,s ld¾hlaIu lsÍfï fuj,ula f,i

² Ndú;hka i|yd fhdod .kakd ksuejqï ;=< we;s
úúO;ajh
² ixlS¾K;Ajh
² msßjeh
² ld¾hlaIu;dj
² iqjmyiqj

² n,mEï we;s jk lafIa;%
² iudcSh
² wd¾Ól
² ixialD;sl
² mdßißl

² ;dlaIKfõoS lafIa;%
² isú,a
² hdka;%sl
² úÿ,s
² bf,lafg%dksl
² lDIs
² fjk;a

03

03

03

03

3'0 úIh ks¾foaYh - 12 jk fY%aKsh



ksmqK;dj ksmqK;d uÜgï úIh wka;¾.;h ld,Éfþo

2

² .eg¨ úi|Su jHdmD;s pl%h
² .eg¨j y÷kd .ekSu
² .eg¨j úYaf,aIKh lsÍu
² f;dr;=re jd¾;dlrKh
² ks¾udK idrdxYh ieliSu
² msßú;r f.dvkeÕSu
² úl,am úi÷ï fhdackd lsÍu
² iqÿiq úi÷u f;dard .ekSu
² ld¾h Ñ;% yd f;dr;=re
² wdlD;s ;ekSu
² we.ehSu
² úi÷u l%shd;aul lsÍu

² ;dlaIKfõofha oS nyq, j Ndú; jk ñkqï
² ld,h
² WIaK;ajh
² úoHq;a Odrdj
² fõ.h
² úoHq;a úNj wka;rh

² ñkqï WmlrK
² os. uekSu

² ir, ñkqï
   ² jdfka$ ,S fldaÿ
   ² ñkqï máh
² iQlaIau ñkqï
   ² uhsfl%dógr bial=remamq wdudkh
   ² j¾ksh¾ l,mdih

1'5 ;dlaIKfõoS úi÷ï i|yd
jHdmD;s ixl,amh fhdod
.kshs'

2'1 ;dlaIKfõoS l%shdj,shg
.e<fmk ñkqï WmlrK
f;dard .kshs'

2'0 ;dlaIKfõoS l%shdj,s

i|yd ksjeros j ñkqï

,nd .kshs'

03

04



ksmqK;dj ksmqK;d uÜgï úIh wka;¾.;h ld,Éfþo

3

2'2 ;dlaIK l%shdj,shg wod<
ñkqï i|yd  tall ksjeros j
f;dard .kshs'

2'3 ñkqï WmlrK weiqfrka
ksjeros j ñkqï ,nd .kshs'

   ² wxl uqyqK;a iQplh
   ² iam¾Yl wdudkh

² ialkaOh$nr uekSu
² ;=,dj
² ÿkq ;rdos
² f;o~q ;=,d

   ² ld,h uekSu
   ² idudkH Trf,daiq
   ² úrdu >áldj

   ² WIaK;ajh uekSu
   ² ùÿre riosh WIaK;ajudkh
  ² ;dm úoHq;a hq.auh

   ² úoHq;a Odrdj yd úNj wka;rh uekSu
      ² u,aáógrh
   ² fõ.h uekSu
      ² fõ. udkh

² iïu; tall yd ixfla;
² ì%;dkH
² wka;¾ cd;sl

² ì%;dkH yd wka;¾ cd;sl tall w;r iïnkaOh
² wka;¾ cd;sl tall Ndú;fha jeo.;alu

² l=vd ñkqu
² jdfka fldaÿj
² j¾ksh¾ le,smrh
² uhsfl%dógr bial=remamq wdudkh

03

03
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4

2'4 ixfõol weiqfrka l%shd;aul
jk ñkqï WmlrKj,
iajNdjh yd Ndú;h úuid
n,hs'

2'5 ñkqï wdY%s; jd¾;dlrKfha
fhfohs'

3'1'1 ;dlaIKfõoS ir, l%shdj,S
id¾:l j fufyhùu i|yd
.=re;aj flakaøfha msysàu
fhdod .kshs'

3'1'2>¾IKh M,odhS f,i
yeisrùfï iQodku m%o¾Ykh
lrhs'

² uQ,dxl jro
² j¾ksh¾ le,smrh
² uhsfl%dógr bial=remamq wdudkh

² ñkqï WmlrK yeisrùu

² ixfõol i|yd Ndú; mdrkdhl
² ks¾jpkh
² Ndú; WmlrK

² úNjudkh
² fõ.udkh
² WIaK;ajudkh
² bf,lafg%dksl ;rdosh

² ñkqï jd¾;dlrKh
² msßú;rj,g wkql+, j jd¾;d lsÍu
² bosßm;a lsÍu

² j.= weiqßka
² m%ia;dr weiqßka

² .=re;aj flakaøh
² nr
² .=re;aj flakaøh ks¾jpkh lsÍu
² jia;=jl .=re;aj flakaøfha msysgqu

² >¾IKh
² ks¾jpkh
² n,h

3'1 ;dlaIKfõoS l%shdj,sh
i|yd iaÓ;slfha uQ,O¾u
fhdod .kshs'

03

03

02

03
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5

3'1'3 tal ;, n, ;=,kh uÕska
f¾Çh yd N%uK
iu;=,s;;dj mj;ajd .kshs'

3'1'4ndysr n, uÕska jia;=jl jk
yevh fjkia ùu yiqrejd
.kshs'

² osYdj
² >¾IKhg n,mdk idOl

² m%;sl%shdj
² mDIaGfha iajNdjh

² >¾IKh flfrys mDIaG j¾.M,fha n,mEu
² iSudldß >¾IK n,h

² tal ;, n,
² f¾Çh iu;=,s;;dj
² N%uK iu;=,s;;dj

² m%;sl%shdj
² >Q¾Kh$ n, hq.auhl >Q¾Kh
² jia;=jl iu;=,s; wjia:d

² ia:dhS
² wia:dhS
² WodiSk

² ndysr n, fhfok wdldr
² wlaIh osf.a ^osYdNsuqL j&
² wlaIhg ,ïn f,i ^kuH j&
² wlaIh jgd ^weUreï&
² wrSh f,i

² úl%shdj - ks¾jpkh
² wd;kH
² iïmSvk
² úrEmK

² m%;Hdn,h

03

04
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6

3'2'1ksõgka kshu weiqßka f¾Çh
p,s;h úuid n,hs'

3'2'2tosfkod wjYH;d i|yd
jD;a; p,s; M,odhS f,i
yiqrejd .kshs'

3'2'3ld¾hh myiq lr .ekSug
Yla;Ska M,odhS f,i
yiqrejd .kshs'

² wd;kH
² iïmSvk
² úrEmK

² ir, fhoSï

² f¾Çh p,s;h
² m%fõ.h
² ;ajrKh

² p,s;h ms<sn| ksõgka kshu
² .uH;dj
² wdfõ.S n,

² jD;a; p,s;h
² fldaKsl m%fõ.h
² flakaødmidÍ n,h
² flakaødNsidÍ n,h
² ir, fhoSï

² ld¾hh
² Yla;sh

² úNj Yla;sh
² pd,l Yla;sh
² úl%shd Yla;sh

² Yla;s mrsj¾;kh
² Yla;s ixiaÓ;sh
² cjh yd ld¾hlaIu;dj

05

03

03

3'2 ;dlaIKfõoS l%shdj,sh
i|yd .;slfha uQ,O¾u
fhdod .kshs'



ksmqK;dj ksmqK;d uÜgï úIh wka;¾.;h ld,Éfþo

7

3'3'1 ;dlaIKfõoS l%shdj,S i|yd
;r, fhdod .ekSu úuid
n,hs'

3'3'2l%shdj,S id¾:l j lr
.ekSu i|yd ;r, .=K
fhdod .kakd wdldrh úuid
lrhs'

3'3'3 ;r,hla ;=< .eí j we;s
hdka;%sl Yla;s iajrEm úuid
n,hs'

² ;r,
² øj
² jdhq

² øj fhdod .kakd wjia:d
² iafkaylhla f,i
² mSvk ldrlhla f,i
² cj iïfm%aIlhla f,i

² ksi, øj m%fhdackhg .kakd wjia:d
   ^Wod( øj mSvk celal=j&
² .,d hk øj m%fhdackhg .kakd wjia:d

² iafkayl moaO;sh
² jdhq fhdod .kakd wjia:d
   ^Wod( wNHka;r oyk tkaðu" jdhqmdhdkh" jdhq mSvk
celal=j" fcÜ hdkh&

² ;r, .=K
² >k;ajh
² ÿiai%dú;dj
² mDIaÀl wd;;sh

² ;r, .=K flfrys WIaK;ajfha n,mEu

² Yla;s iajrEm
² úNj Yla;sh

Wod( c, úÿ,s W;amdokh
² mSvk Yla;sh

Wod( úisrlh
² pd,l Yla;sh

3'3 ;dlaIKfõoS wjYH;d

i|yd ;r, Ndú;fha

jeo.;alu úYaf,aIKh

lrhs'

04

03

04
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8

3'4'1tosfkod ;dm wjYH;d i|yd
fhda.H ;dm W;amdolh
f;dard .ekSfï yelshdj
m%o¾Ykh lrhs'

3'4'2øjHhl fN!;sl fjkia ùï
M,odhS f,i fjkia lr
.ekSu i|yd iqÿiq whqßka
;dmh yiqrejd .kshs'

Wod( iq<x fuda,$ c, frdaoh

² ;dm m%Nj
² bkaOk
² úÿ,sh
² iQ¾hhd
² Ôj jdhq
² ridhksl m%;sl%shd

² ;dmh uekSfï tall
² le,ßh
² cQ,h
² ì%;dkH ;dm tallh ^BTU&

² iqÿiq ;dm m%Njh f;dard .ekSu i|yd n,mdk idOl
² ;dmckk w.h

² ;dmh ksid isÿ jk fN!;sl fjkia ùï
² m%idrKh
² ixfldapkh
² jdIamSlrKh
² ú,hkh

² ;dm ixl%uK l%u
² ikakhkh
² ixjykh
² úlsrKh

² ir, fhoSï
                       

3'4 tosfkod ld¾hhka bgq

lr .ekSu i|yd ;dmh

M,odhS f,i yiqrejd

.kshs'

03

04
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9

3'5'1iaÓ;s úoHq;h tosfkod
ixisoaêj,g n,mdk wkaou
úuid n,hs'

3'5'2wjYH;dj u; úÿ,sh
yeisrùug úoHq;a Wmdx.
fhdod .kshs'

² iaÒ;s úoHq;a ixisoaê
² iajdNdúl

² wl=Kq .eiSu
² wdfrdamK

² wdl¾IKh yd úl¾IKh
² l%shdj,sh
² ydks
² wk;=re wju lr .ekSfï mQ¾fjdamd

² lD;%Su
² f,dayj, l=vq wdf,amkh ̂ powder coating of metals&
² Pdhd msgm;a hka;%h

² iaÓ;s úoHq;a n,h
² iaÓ;s úoHq;a n,h flfrys n,mdk idOl

² wdfrdamKfha úYd,;ajh
² udOHfha iajNdjh
² wdfrdamK w;r mr;rh

² Odß;%lh ̂ iudka;r ;yvq&
² wjYH;dj
² Odß;dj
² Odß;dj flfrys n,mdk idOl

² úÿ,sh
² ir, Odrd
² m%;Hdj¾;k Odrd

² úoHq;h yd ine|s rdYs
² fjda,aàh;dj
² Odrdj

3'5 úoHq;h wjYH mßos

yeisrùu uÕska M,odhS

ld¾hhka bgq lr .kshs'

05

05
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10

3'5'3ir, .Dy úÿ,s mßm:hla
ia:dmkh lsÍug ks¾foaYs;
l%u wkq.ukh lrhs'

² m%;sfrdaOh
² cjh
² ixLHd;h

² úÿ,s Wmdx. yd ixfla;
² m%;sfrdaOl
² Odß;%l
² fm%arl

² úÿ,s Wmdx. iïnkaO lsÍï
² fY%aKs.;
² iudka;r.;

² .Dy úÿ,s mßm:h
² m%Odk Wmdx.

² m%Odk Wmdx. we;=<;a leá igyk
² .Dy úÿ,s WmlrK
   ² ;dmk
   ² wdf,dalk
   ² fudagr
² wdrlaIdj yd wdrlaIK Wml%u
   ² mqoa.,
   ² WmlrK
² wka;¾ cd;sl úÿ,s ;dlaIKsl (IET) fr.=,disj,g wkql+,

l%u
² úÿ,sh msßueiSfï Wml%u
² úÿ,sh i|yd wh lsÍï
   ² úÿ,s ukqj
   ² .Dyia:

05

05
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11

3'6'1wdf,dal mrdj¾;kh ir,
wjYH;d i|yd fhdod
.ekSfï iQodku m%o¾Ykh
lrhs'

3'6'2wdf,dal j¾;kh ir,
wjYH;d imqrd .ekSug
fhdod .kakd wdldrh úuid
n,hs'

   ² wd.ñl
   ² jHdmdßl
   ² l¾udka;
² fr.=,disj,g wkql+, j úÿ,s mykla ia:dmkh lsÍu

² wdf,dal mrdj¾;kh
² o¾mK

² W;a;,
² wj;,

² j¾Kdj,sh ^Wod( foaÿkak&
² úia;D; wdf,dalh

^Wod( f.dvkeÕs,s fõosld wdf,dallrKh&
² mQ¾K wNHka;r mrdj¾;kh

² m%ldY ;ka;=

² wdf,dal j¾;kh
² j¾;k wxlh
    ² ñßÕ=j

² ldp
² W;a;,
² wj;,

² m%ldY WmlrK
² ñksia wei
² wKaùlaIh
² ¥f¾laIh

3'6 wdf,dalfha úúO yeisÍï

tosfkod ld¾hhka i|yd

m%fhdackj;a wdldrhg

fhdod .kshs'

05

04
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3'7'1èjksfha ,dlaIKsl
wjYH;djg .e<fmk fia
yiqrejd .ekSfï yelshdj
m%o¾Ykh lrhs'

4'1 tosfkod yuq jk øjHj,
.=K úuid n,hs'

² èjksfha ,dlaIKsl
² ;dr;dj ̂Pitch&
² úmq,;dj$ yf~s ier

^Loudness&
² ;Sj%;dj ̂ Intensity&

² udOH ;=<ska èjks m%pdrKh
² jd;h
² f,day

²  tosfkod yuq jk øjH
² uQ,øjH

²  ks¾jpkh
² wdj¾;s;d j.=j ;=< uQ,øjHj, .=K úisÍ we;s

whqre
² f,day jYfhka
² wf,day jYfhka
² f,day" wf,day foj¾.fha u .=K we;s øjH

jYfhka
² ldur WIaK;ajfha oS mj;akd jdhq jYfhka

² úoHq;a ridhksl fY%aKsh
² fY%aKsh yd ks¾jpkh

² ixfhda.
² ks¾jpkh
² fN!;sl .=K
² j¾Kh
    Wod( w¿yqkq" ks¾c,Sh CuSO

4
" c,Sh  CuSO

4
"

                  FeCl
3 
hlv u,"  fldkaäia" ueKsla"  CaCO

3

3'7 èjksfha ,dlaIKsl

wjYH;djg .e<fmk

fia yiqrejd .ekSfï

yelshdj m%o¾Ykh lrhs'

4'0 ;dlaIKfõoS wjYH;d
imqrd .ekSu i|yd
ridhk øjHj,
fhda.H;dj tajdfha .=K
wkqj úuid n,hs'

03

07
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4'2 l¾udka;j, oS úúO .=K
we;s ridhksl øjH úuid
n,hs'

4'3 úúO .=K we;s ridhksl
øjH l¾udka;j, oS Ndú;h
úuid n,hs'

² .| iqj|
   Wod( wefudakshd ,jK" tiagr" l=re÷"

lrdnqkeá f;,a" hQßhd
² wdldr ̂Form&

² øj
Wod(  H

2
O" øj bkaOk

² >k
Wod( bá" ¨Kq

² jdhq
Wod( CO

2
, N

2
, Ar, Ne, NH

3
, CFC

² ridhksl .=K
² wdï,sl .=K fmkajk ixfhda.

Wod( HCl wï,h"  úkdlsß" foys hqI" H
2
SO

4

² NdIañl .=K fmkajk ixfhda.
Wod( fldaiaála fidavd" w¿yqkq

² ld¾ñl ksIamdokh yd ta i|yd fhdod .kakd m%Odk
ridhksl øjH
² iajdNdúl rn¾

² whsfid*Ska
² nyq wjhj
   Wod( ^1& fmd,siaghÍka - ßðf*daï
        ^2& P.V.C.-fmd,sjhskhs,a laf,darhsâ

² .ï j¾.
   Wod( frisk

² fmd,sjhskhs,a weisfÜÜ

03

07
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4'4 ridhksl øjH iïnkaO j
lghq;= lsÍfï oS"wdrlaIdldÍ
j mßyrKh lsÍfï iQodku
m%o¾Ykh lrhs'

² ma,diaála
² *Skhs,a f*daue,aäyhsâ ^fíla,hsÜ&

² ùÿre
² is,sld (SiO

2
)" w¿yqkq (CaO)

² idhï
² tkeu,a ;Ska;
² bu,aIka ;Ska;

² ,S ixrlaIK øjH
² l¿ f;,a

² inka yd laId,l
² fidaähï iaáhf¾Ü -  C

17
H

35
COONa

² we,alhs,a fnkaiSka i,af*dfkaÜ
               O
               
 R      S O-Na+

               
               O

² c, msßmyÿj
² Cl

2 
jdhqj" we,ï K

2
SO

4
⋅Al

2
SO

4
⋅24H

2
O w¿yqkq

² f.dvkeÕs,s øjH
² isfuka;s
² w¿yqkq

² ridhksl øjH
² ydksodhl fkdjk
² ydksodhl jk

² ridhksl o%jH Ndú; jk
   úúO wjia:d

04
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4'5 ridhksl l¾udka;fha o S
úoHq;a úÉfþokh Ndú;h
úuid n,hs'

5'1 ;dlaIKfõoS ld¾hhka i|yd
øjH f;dard .ekSfï iQodku
m%o¾Ykh lrhs'

² wdydr mrsrlaIKfha oS
² lDIsl¾udka;fha oS
² úúO l¾udka;j, oS

Wod( ;Ska;" nyq wjhj" rEm,djKH øjH
² ridhksl øjH Ndú;fha oS wdrlaIl ms<sfj;a

² mßyrKfha oS
² .nvd lsÍfï oS
² wkjYH oE bj;a lsÍfï oS

Wod( ridhksl øjH wvx.= j
        ;snQ ysia áka" fnda;,a
² ridhksl øjH wk;=rej, oS m%:udOdr

² úoHq;a úÉfþokh
² f,daydf,amkh
² laf,daÍka jdhqj ^Cl

2
&" ksIamdokh yd fldaiaála fidavd

^NaOH& ksIamdokh

² øjH f;dard .ekSug n,mdk  lreKq
² m%Njh ̂Origin&
² imhd .ekSfï myiqj
² Ndú; wjia:d
   ^Wod( lemqï wdjqo i|yd jdfka

    wdNrK i|yd r;arka&
² øjH f;dard .ekSfï oS ie,lsh hq;= úfYaIs; .=K

² j¾Kh
² nr
² .eàfï oS we;s jk y~

5'0 øjHj, .=K y÷kd

f.k Ndú;hg WÑ;

f,i øjH ilia lr

.ekSfï yelshdj úuid

n,hs'

04

04
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5'2 bkaðfkare .=K mokï lr
.ksñka ld¾hhg WÑ; øjH
f;dard .kshs'

5'3 øjH .=K iqÿiq mßos fjkia
lrñka tosfkod wjYH;d
imqrd .kshs'

² Nx.=r;dj

² bkaðfkare .=K
² w¾: l:kh
   ² wd;kH m%n,;dj
   ² iïmSvk Yla;sh
   ² m%;Hdia:;dj
   ² Nx.=r;dj
   ² ;kH;dj
   ² oeä nj

² f,day øjHj, oeä nj we;s lsÍu
   ² m%dfhda.sl j y÷kd .ekSu

² ñkqï
² ;dm .=K

² ;dm ikakdhl;dj
² f¾Çh m%idrK ix.=Klh

² øjH .=K fjkia lsÍu
² wjYH;dj$ wruqK
² jdfka r;a msrshï l%u
² wjYH wdjqo yd WmlrK

² ñY% f,day
² fmria ñY% f,day ^hlv ñY% f,day&
² ksfmria f,day ^hlv wñY% f,day&
² iqúfYaIs; .=K

03
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5'4 iqÿiq øjH f;dard .ksñka
ld¾h lrhs'

5'5 fjf<| fmdf<a iq,N j
mj;sk úúO yevhï w;ßka
iqÿiq yevhu iys; øjH yd
.e<fmk wdjqo f;dard .kshs'

6'1 úúO Yla;s m%Nj tosfkod
Ôú;fha oS fhdod .kakd
wdldrh úu¾Ykh lrhs'

² iqÿiq øjH f;dard .ekSug n,mdk idOl
² msßjeh
² imhd .ekSfï myiqj
² .=Kd;aul nj
² l,a meje;au
² jev lsÍfï yelshdj

² fjf<| fmdf<a øjH mj;akd yevhï
² me;,s
² rjqï
² y;/ia
² L yev
² T yev
² U yev

² øjH yeisrùu i|yd wjYH oE
² wdjqo
² WmlrK
² Ys,amSh l%u

² Yla;sh
² wjYH;dj
² m%fhdack

² m%Nj
² fmdis, bkaOk

² iajdNdúl jdhq
² Lksc f;,a
² .,a wÕ=re

6'0 Yla;s m%Nj jvd;a

M,odhS wdldrhg

tosfkod lghq;= i|yd

fhdod .kshs'

03
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6'2 Y%S ,xldfõ udkj yd i;a;aj
Yla;sh M,odhS f,i fhdod
.kshs'

6'3 tosfkod lghq;= i|yd iQ¾h
Yla;sh M,odhS f,i fhdod
.kshs'

² c, cjh
² c, frdao Ndú;

² c, úÿ,sh
² fjk;a l¾udka;

² kHIaál Yla;sh
   Wod( úÿ,sh ksmoùu"  .ukd.ukh

² Y%S ,xldfõ oekg Ndú; jk Yla;s m%Nj yd wkd.; b,a¨ï

² udkj Yla;sh
² ld¾hlaIu;dj jeä lsÍug n,mdk idOl
   ² ñksidf.a uQ,sl wjYH;d
   ² l<ukdlrKh

² i;a;aj Yla;sh
² fhdod .ekSï
   ² lDIsl¾udka;h
   ² .ukd.ukh
   ² NdKav m%jdykh
² udkj yd i;a;aj Yla;sh fhdod .ekSfï jdis yd wjdis

² iQ¾h Yla;sh
² úlsrKh
² wdf,dalh
² ;dmh
² fjk;a

² iQ¾h úlsrKh Ndú;h
² iQ¾h Wÿka

02
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6'4 tosfkod lghq;= i|yd iq<x
Yla;sh M,odhS f,i fhdod
.kshs'

6'5 Yla;sh ,nd .ekSfï oS
ffcj ialkaO M,odhS f,i
fhdod .kshs'

² iQ¾h úh<k
² iQ¾h fldaI

² iQ¾h Yla;sh fhdod .ekSfï jdis yd wjdis

² iq<x Yla;sh
² úÿ,s n,h ksmoùu

² iq<x fuda,a j¾.
² iq<x Yla;sh fhdod .ekSfï jdis$wjdis

² ffcj ialkaO
² Yla;sh ,nd .ekSug Wmfhda.S lr .kakd bkaOk

² or
² Ôj jdhqj

² Ôj jdhq ckkh
² fhdod .kakd øjH
² l%shdj,sh

² úh<s l%uh
² f;;a l%uh
² ridhksl m%;sl%shd

² Ôj jdhq ckl
² f.da,d¾O ̂ Dome& j¾.fha Ôj jdhq cklhl ie,eiau

² Ôj jdhqfjka ,nd .kakd m%fhdack
² ;dm ckk w.h by< Ydl

² iDcq oykh njg yrjd oykh  ^CO&
    ² há oyr (Down drought)

    ² yria oyr ̂ Cross drought)

03
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6'6 Yla;sh ys;ldó f,i fhdod
.kshs'

7'1 cHdñ;sl we|Sfï oS Ndú;
lrk WmlrK yd f¾Ld
fhdod .ekSfï iQodku
m%o¾Ykh lrhs'

    ² Ndú; wjia:d
       Wod( wNHka;r oyk
            tkaðka uÕska úÿ,s
            W;amdokh
           wdodykd.dr
            l%shd;aul lsÍu
           f,day WKq lsÍfï W!Iaul

² ffcj ialkaO fhdod .ekSfï jdis$wjdis

² ys;ldó f,i fhdod .ekSug ie,lsh hq;= lreKq
² ld¾hlaIu;dj
² Yla;s ixrlaIKh
² mßirhg we;s l< yels n,mEï

² cHdñ;sl WmlrK
² w;a WmlrK

² we|Sfï lvodis
² w|sk mqjrej
² T rE,
² úys; p;=ri%
² fldaKudkh
² fldaÿj
² ljlgqj
² fnÿï lgqj

² mß.Klh wdY%s; j we|Su ^CAD&
² uDÿldx.

² f¾Ld j¾.

7'0 ikaksfõok udOHhla

f,i ie,iqï Ñ;% fhdod

.kshs'

04
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7'2 ks¾udKlrKfha oS wjYH
cHdñ;sl ks¾udK ms<sn|
iQodku m%o¾Ykh lrhs'

7'3 ks¾udKlrKfha oS ukfia
ckkh jk ks¾udKh
ikaksfõokh lrhs'

² ir,
² ;sria
² isria
² wdk;

² jl%
² jD;a;
² b,smai

² fldaK
² iuÉfþol

² ir, f¾Ldjla iu fldgiaj,g fnoSu
² fmdÿ l%uh Ndú; fldg nyq wi% ks¾udKh
² iam¾Yl

² ir, fmdÿ
² ;s¾hla fmdÿ
² jD;a; folla iam¾Y lrk jD;a;hla we|Su

² WmlrK Ndú; fldg  by; ks¾udK lsÍu
² ksoyia w;ska by; ks¾udK lsÍu

² rEmSh fmkqul jeo.;alu
² ;%sudk
² oaúudk

² iïu; we|Sfï l%u ^iDcq m%lafIamK&
² m%:u fldaK m%lafIamK uQ,O¾uh
² f; jk fldaK m%lafIamK uQ,O¾uh

² iDcq m%lafIamK
² iDcq ;,

05
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7'4 mß.Kl Ñ;% Ndú;hka
ms<sn| j iQodku m%o¾Ykh
lrhs'

8'1'1 ;dlaIKfõoS ld¾hhka i|yd
vfhdav Ndú; lrhs'

² wdk; ;,
² ieÕs odr

² jl%dldr yev iys; jia;=
² is,skavrdldr

² ;%sudk Ñ;%
² iudxYl fmkqu

² by; ks¾udK WmlrK Ndú; fldg we|Su
² by; ks¾udK ksoyia w;ska we|Su

² mß.Kl Ñ;%hla lshùu
² ;%sudk
² oaúudk
² isú,a ;dlaIKfha fhdod .kakd ld¾ñl Ñ;%
² hdka;%sl ;dlaIKfha fhdod .kakd ld¾ñl Ñ;%
² úÿ,sh yd bf,lafg%dksl ;dlaIKfha fhdod .kakd

ld¾ñl Ñ;%
² mß.Kl Ñ;% we|Sfï l%u
² Auto Cad

² ixfla; ̂Symbols&

² Rcq ldrl vfhdavhl l%shdj
² ixfla;

² Rcq ldrl vfhdavj, m%dfhda.sl fhoSï
² iDcqlrKh
   ² w¾O ;rx.

² mQ¾K ;rx.
² wdf,dal úfudapk vfhdavj,

8'1 tosfkod ld¾hhka

id¾:l j fufyhùu

i|yd w¾O ikakdhl

Wmdx. fhdod .kshs'

06
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8'1'2;dlaIKfõoS l%shdj,S
id¾:l j fufyhùu i|yd
oaúO%ej g%dkaisiagr fhdod
.kshs'

8'1'3 ;dlaIKfõoS l%shdj,S
fufyhùu i|yd fhdod
.kakd wdldrh úuid n,hs'

   fhoSï
² ixfla; yd w.%

² u,aáógrh wdOdrfhka  vfhdavhla mÍlaId lsÍu

² g%dkaisiagr j¾.
² npn

² pnp

² ixfla; yd w.%
² u,aáógrh Ndú;fhka j¾.h y÷kd .ekSu

² g%dkaisiagrhla mÍlaIdj
² iaúphla f,i fhdod .ekSu
² g%dkaisiagrh fhdod we;s fjk;a WmlrK
   ^.=jkaúÿ,sh" rEmjdyskS" cj j¾Ol&

² úúO ;rx. yev
² ihskdldr
² y;/ia
² ;%sfldaKdldr

² ix{d
² m%;siu
² ixLHdxl
² fjka lr y÷kd .ekSu ^m%Odk iemhqu" ÿria: md,l"

lD;S%u yDo iamkao cklh" iamkao mÍlaIdj&

05
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8'1'4WmlrKhl l%shdj
úu¾Ykh uÕska Bg iul
oajdr l%shdj mÍlaIKd;aul
j úuid n,hs'

8'2'1 ikaksfõokh i|yd fhdod
.kq ,nk l%ufõofha
Yla;Ska ÿ¾j,;d
;=,kd;aul j úuid n,hs'

8'2'2 ikaksfõok i|yd fhdod
.kq ,nk m%Odk WmlrK"
Wmdx. ms<sn| j úuid
n,hs'

8'2'3 mß.Kl Ndú;h i|yd
uQ,sl iQodku m%o¾Ykh
lrhs'

² uQ,sl ;¾l oajdr
² AND

² OR

² NOT

² iul mßm:
² ixLHd; j.=
² uQ,sl oajdr wka;¾.; ix.Dys; mßm:hla fhdod oajdr l%shd
w;ayod ne,Su'

² ikaksfõok l%u
² uqøs; ̂ Wod( mqj;am;a" iÕrd" ;emE,&
² úoHq;a ^Wod( mß.Kl" ÿrl:k" Bfï,a" ùäfhda"

iïuka;%K" .=jka úÿ,s úldYkh" wka;¾ cd,h&

² ikaksfõok WmlrK
² uqøs; udOH yd iïnkaO WmlrK ^Wod( uqøK hka;%&
² úoHq;a udOH yd iïnkaO WmlrK

² mß.Kl
² ieg,hsÜ ^pkaøsld&
² iíueÍka /yeka
² .=jka úÿ,s hka;%
² TV ̂ rEmjdyskS&

² mß.Klhl wjYH;dj
² mß.Klfha uQ,sldx.j, wjYH;dj

² oDVdx. ̂Hardware&
² uDÿldx. ̂Software&

8'2 ikaksfõok ld¾hhka

i|yd ;dlaIKfõofha

úldYh .fõIKh lrhs'

03

03

03
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² mß.Klhl uQ,sl fldgiaj, wjYH;dj
² m%odk Wmdx.
   Wod( h;=re mqjrej" ujqih ^uQislh&
² m%;sodk Wmdx.
   Wod( fudksgrh" iamSlrh" m%skagrh" nyqudOH m%lafIamh

² udOH ie,iqï tallh
² md,k tallh
² wxl .Ks; yd ;¾l tallh

² u;lh ̂Memory&
² m%d:ñl
² oaú;Shsl
² RAM (Random Access Memory)

² ROM (Read Only Memory)

² CD (Compact Disc) ixhqla; ;eáh
² Pen Drive/Flash Drive/

UPS Drive

² Floppy Disk  ̂ kuH äialh&
² oDV ;eáh$oDV äialh$Hard Disk

² úÿ,s n, iemhqï tallh
² uDÿldx.

² fufyhqï moaO;s
² fhdod .ekSï

² meflac yd Ndú;
² ld¾hd, Ndú;
   ² uDÿldx.
       Wod( MS Office
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9'1 mßir moaO;s úúO;ajh
úuid n,hs'

      ² NdId ^Wod( VB, C+,  Java&
      ² wjYH;dj
   ² uDÿldx. ia:dmkh

² fN!;sl mßirh
² c,h
² jd;h
² N+ñh
² iQ¾h Yla;sh

² mdßißl mßirh (Ecological  Enviorment)

² ffcj f.da,h
² iajdNdúl pl%
   ² c, pl%h
   ² khsg%cka pl%h
   ² ldnka pl%h
² j¾Idm;k rgdj
   ² ixjyk jeis
   ² fudaiï jeis
² lDIsld¾ñl m%foaY

² iudc-wd¾Ól mßirh
² m%cdj
² N+ñfha Ndú;h
² Ôjk rgd
² w.hka

9'0 mßir ys;ldó f,i

iajdNdúl iïm;a Ndú;

lrhs'

03
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9'2 iajdNdúl iïm;a y÷kd
f.k wrmsßueiafuka Ndú;
lrhs'

9'3 iajdNdúl úm;a y÷kd f.k
tajdhska we;s úh yels ydks
wju lr .ekSfï iQodku
m%o¾Ykh lrhs'

9'4 wmøjH yd ¥Il ksis f,i
l<ukdlrKh lsÍfï
iQodku m%o¾Ykh lrhs'

² f,dalfha iajdNdúl iïm;a
² Y%S ,xldfõ iajdNdúl  iïm;a
² OrKSh (SUSTAINABLE) Ndú;h

² c,h
² N+ñh
² jkdka;r
² Lksc iïm;a

² iajdNdúl úm;a
² c, .e,Sï
² l=Kdg q
² iqkdñ
² N+ p,k
² kdh hEï
² wl=Kq

² iajdNdúl úm;a uÕska mßirhg isÿ úh yels n,mEï
² iajdNdúl úm;a yd ñksia  l%shdldrlï w;r iïnkaOh
² iajdNdúl úm;a uÕska isÿ jk n,mEï wju lr .ekSfï

l%u
² iajdNdúl úm;a uÕska isÿ jk wjodku ;lafiare lsÍu

² wmøjH
² ksfjiaj,ska
² l¾udka;j,ska
² lDIsl¾ufhka

² ¥Il
² jdhq ¥Il
² c, ¥Il

03

03

03
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9'5 mßir ixrlaIK wK mk;a
wkq.ukh lrhs'

10'1 tosfkod lghq;=j, oS
wdrlaIdj yd m%ñ;sh ms<sn|
j úuid n,hs'

² N+ñ ¥Il
² Yío ¥Il

² wmøjH we;s jk wdldr
² wmøjH neyer lsÍfï Wml%u
² øjH Wmßu f,i Ndú; lsÍfuka wmøjH wju lsÍu

² kej; Ndú;h
² m%;spl%ShlrKh
² msßisÿ lsÍfï ;dlaIKfõoh ms<sn| ixl,amh

² mßirhg n,mEï we.ehSu  Environmental Impact Assess-

ment ̂ EIA&
² l%ufõoh
² WmfoaYkh

² cd;sl yd wka;¾ cd;sl m%ñ;s
² ISO

² SLS

² mdßißl ixrlaIK wK mk;a

² wdrlaIdj
² mqoa.,$foam<
² wjYH;dj
² fhdod .ekSu

² m%ñ;sh
² øjH$WmlrK$wdjqo$hka;%

10'0 ;udf.a;a wka whf.a;a

foam<j,;a wdrlaIdj

/flk wdldrhg ld¾hh

ie,iqï lrhs'

03

03
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² wjYH;dj
² fhdod .ekSu

² wk;=re
² úÿ,sh uÕska
² hka;% uÕska
² jdyk uÕska
² .sks .ekSï
   ² úÿ,suh
   ² .sksfl<s uÕska
   ² l=mams ,dïmqj,ska
² mdßißl
   ² iajdNdúl
       Wod( c, .e,Sï" kdh hEï ,djd .sks" iqkdñ
   ² ñksid úiska isÿ lrk
       Wod( le,E .sks ;eîu"

    le,E t<s lsÍu" je,s f.dv oeóu

² wdrlaIl mQ¾fjdamd
² ksjeros yd fodaI rys; wdjqo WmlrK yd hka;% Ndú;h

² wk;=re weÕùfï ix{d yd oekaùï m%o¾Ykh
² ud¾f.damfoaY yd wdrlaIl Wml%u
² w;ska yd hka;% uÕska isÿ flfrk ld¾hhka

² úÿ,s msysgqùï
² bos lsÍï
² lDIsld¾ñl

² WmlrK yd hka;% i|yd ksr;=re j isÿ lrk mÍlaId

10'2 yosis wk;=re isÿ úh yels
wjia:d ms<sn| j úuid
n,ñka tu wk;=re j,lajd
.ekSug lghq;= lrhs'

10'3 tosfkod lghq;=j, oS
wdrlaIl mQ¾fjdamd
wkq.ukh  lrhs'

03

03
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² ksr;=re j isÿ lrk" ksIamdolhd úiska i|yka lrk ,o
kv;a;= lsÍï

² lïlrejka mqyqKq lsÍï
² iqjodhl mßirhla we;s lsÍu
   ² m%udKj;a wdf,dalh
   ² jd;dY%h

² Wml%u
² .sks ksjk WmlrK Ndú;h

² j¾. yd tajdfha Ndú;
² l¾udka; Yd,djla ;=< iqÿiq  mßos hka;% msysgqùu
² ksishdldr j ie,iqï l< jev mßirh

² ukdj jd;dY%h ie,iSu
² myiqfjka we;=`M ùu yd msg ùu l< yels fodrgq

;sîu
² wk;=re ix{d WmlrK
² m%:udOdr ms<sn| oekqu ,nd oSu'

² jHjidhl;ajh yd tys
   úldYkh yd m%;s,dN

² jHjidhl;ajfha miqìu
² jHjidhl;ajh ye|skaùu
² jHjidhl;ajfha moku

² jHjidhl;ajfha m%;s,dN
² iudcSh yd wd¾Ól
² mqoa.,

10'4 yosis wk;=re wju lr
.ekSfï Wml%u fhdod .kshs'

11'1 jHdmdrj,g il%sh
odhl;ajh i|yd
jHjidhl;ajfhys moku"
úldYkh yd m%;s,dN
.fõIKh lrhs'

11'0jHjidhlhl= f,i
lghq;= lsrSfï iQodku
m%o¾Ykh lrhs'

03

03
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² jHjidhlhd
² jHjidhlhka ìys ùfï miqìu
² jHjidhl;aj .;s ,laIK
   yd l=i,;d
² oelau" fm%arKh ̂ drive&

² ks¾udKYS,s;ajh
² wjodkï oeÍu
² idOkSh;ajh$ch .ekSfïwdYdj
² iajhx wjfndaOh
² Y=NjdoS ùu
² wdrïNl yelshdj
² wjia:d oelSu yd ta u; l%shd;aul ùu
² fkdmiqng W;aidyh
² f;dr;=re fidhd ne,Su
² jefvys by< .=Kd;aul nj flfrys ie,ls,su;a ùu
² .súi .;a ld¾hhg lem ùu
² ld¾hlaIu;d keUqrej
² úêu;a ie,iqïlrKh
² .eg¨ úi|Su
² wd;au úYajdih
² n,mEï lsÍfï yelshdj
² ta;a;= .ekaùu
² n,mEï l< yels Wml%u Ndú; lsÍu
² kshdukh
² fiajl iqN idOkh .ek ie,ls,su;a ùu

² jHjidhl;aj l%shdj,sh
² ks¾udKYS,s;ajh

11'2 jHjidhl;aj .;s ,laIK
yd l=i,;d m%o¾Ykh lrhs'

04
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² ks¾udKYS,s;aj l%shdj,sh
² kfjda;amdokh
² kfjda;amdok l%shdj,sh
² jHjidhl;aj l%shdj,sh

² ks¾udKYS,s;ajhg we;s lrk ndOd

² jHjidhl;ajfha id¾:l;ajh we;s lrk idOl
² msßjeh .ek ie,ls,su;a ùu'
² .kqfokqlre ms<sn| ie,ls,su;a ùu'
² fjf<| fmd< .ek wjfndaOh
² ;r.lrejka ms<sn| wjfndaOh
² ld,h l<ukdlrKh
² iïm;a l<ukdlrKh
² ie,iqï lsÍu
² .kqfokq jd¾;d ;nd .ekSu
² jev fnoSu
² kdhl;ajh
² iduQysl j jev lsÍu
² wdpdr O¾u ms<smeoSu
² kS;s Í;s ms<smeoSu

² ñksia wjYH;d yd jqjukd
² NdKav yd fiajd
² jákdlu" ;Dma;sh" b,a¨u
² fjf<| fmd<
² mdßfNda.sl yeisÍï
² jHdmdr

² jHdmdr woyia

11'3 kfjda;amdok fha mQ¾j
iQodku m%o¾Ykh lrhs'

11'4 jHjidhl;ajfhys
id¾:l;ajhla we;s lr
.ekSu i|yd l%shdud¾.
.kshs'

11'5 ñksia wjYH;d yd jqjukd
bgq lsßfï iqodku m%o¾Ykh
lrhs'

03

03

02
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² jHdmdr woyil jeo.;alu
² jHdmdr woyia uQ,dY%

² iqÿiq jHdmdr woyi f;dard .ekSu
² jHdmdr woyi flfrys n,mdk mdOl

² ndysr idOl-fjf<| fmd<" Y%uh" ;dlaIKh" bmhqu"
rdcH iyfhda.h" ;r.ldß;ajh" ffk;sl ;;a;aj
mqoa., idOl - oekqu" l=i,;d" wdl,am" w;aoelSï"
iïm;a ,nd .; yels nj" ld,h" ys;j;=ka" {d;Ska

² wf,úlrKh
² wf,úlrK ixl,amh
² b,lal fjf<|fmd< yd b,lal fjf<|fmd< f;aÍu

² wf,úlrK ñY%h
² ksIamdos;h
² ñ,
² fnod yeÍu
² m%j¾Okh

² jHdmdr ie,eiau
² jHdmdr ie,eiau ye|skaùu
² jHdmdr ie,eiaul jeo.;alu
² jHdmdr ie,eiaul wka;¾.;h

² úOdhl idrdxYh
² ksIamdos;h ^NdKav$fiajdj&
² fjf<| fmd<
² wf,úlrK ie,eiau

11'6 id¾:l jHdmdrhla
wdrïN lsÍfï mQ¾j
wjYH;djla jYfhka
fhda.H jHdmdr
woyila f;darhs'

11'7 ksIamdos; wf,úh
i|yd wf,úlrK
Wmdh ud¾. ie,iqï
lrhs'

11'8 jHdmdr wdrïN lsÍu
i|yd jHdmdr ie,iqï
lrhs'

03

03

03
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² ;r.ldß;ajh
² fufyhqï ie,eiau
² l<ukdlrK lKavdhu
² udkj iïm;a ie,eiau
² uq,H ie,eiau

² Wmldrl ,shú,s

² fm!oa.,sl wxYfha jHdmdr  ixúOdk
² flaj, iud.ï
² yjq,a iud.ï
² iSudiys; iud.ï
² iuqmldr

² iqÿiq jHdmdr ixúOdk j¾.h  f;aÍu i|yd ks¾Kdhl
² m%d.aOkh imhd .ekSu
² ,shdmosxÑh
² j.lSu
² l<ukdlrKh
² ffk;sl meje;au$ wLKav;dj
² imqrd ,sh hq;= ffk;sl ;;a;ajhka

² jHdmdr ,shdmosxÑ lsÍfï l%shd mámdáh

² jHdmdr i|yd osß .ekaùï
² uq,Huh osß .ekaùï
² uq,Huh fkdjk osß .ekaùï
² osß .ekaùï ,nd fok wdh;k yd tajdfha fiajd

11'9 jHdmdr wdrïN lsÍu i|yd
fhda.H ixúOdk j¾.h
f;darhs'

11'10 jHdmdr id¾:l lr .ekSu
i|yd Wmldr ,nd .ekSfï
iQodku m%o¾Ykh lrhs'

02

02



4'0 bf.kqï-b.ekaùï l%fudamdhhka

wOHdmkfha mrud¾:h mqoa., iunr fm!reI ixj¾Okhhs'  fuu mrud¾:h uqÿka muqKqjd,Su msKsi isiqkaf.a m%cdkk" ufkdapd,l yd
wdfõoksl yelshdjkag wu;r j iudcuh l=i,;d yd fm!reI .;s ,laIK o ixj¾Okh l< hq;= h'  fuys os .=rejrhd oekqu iïfm%aIKh i|yd
wkq.ukh lrk idïm%odhsl b.ekaùï l%u id¾:l fkdfõ'  ta fjkqjg isiqka bf.kqug fhduq lrúh yels kj m%fõYj,g fhduq fjñka
mßkduk .=re N+ñldj l%shd;aul lsÍu ldf,daÑ; h'

ksmqK;d mokï lr.;a l%shdldÍ bf.kqï l%u u.ska oDV ;dlaIKfõoh úIhhkag wod< f;dard.;a ksmqK;d iuQyhla ixj¾Okh lsÍu
wfmalaId flf¾'

fï i|yd mka;s ldurh ;=< isiqka ksrka;r l%shdldÍ mqoa.,hka njg m;a lrjk" iqNjdoS wdl,am j¾Okhg WÑ;" iduQysl;ajh yd
ks¾udKYS,S;ajh j¾Okh l< yels m%dfhda.sl l%shdldrlï i|yd myiqlï i,ik bf.kqï mßirhla ks¾udKh lsÍu .=rejrhdf.a j.lSu fõ'

my; i|yka bf.kqï-b.ekaùï l%u u.ska úIh ks¾foaYfha m%ldYs; ksmqK;d yd wNsu;d¾: idlaId;a lr .; yels fj;ehs wfmalaId flf¾'
² lKavdhï idlÉPd ²   ks¾udKlrK l%shdldrlï
² m%dfhda.sl l%shdldrlï ²   jHdmD;s
² w;ayod ne,Sï iy wdo¾Yk ²   mßirh wdY%s; l%shdldrlï
² lafIa;% pdßld ²   foaYk
² iólaIK

mdif,a bf.kqï mßirhg yd iïm;aj,g wkql+, j .=rejrhdf.a wNsu;h mßos fuu bf.kqï l%u fjkia lr fhdod .; yels h'  fuu
l%ufõo l%shd;aul lsÍfï oS tajdg wod< úúO Wml%u wkq.ukh lsÍu bf.kqï-b.ekaùï l%shdj,sh id¾:l;ajh flfrys n,mdkq we;'

²   .eg¨ bosßm;a lsÍu
²   Y%jHmg fhdod .ekSu
²   mska;+r" oekaùï" fmdaiag¾ fhdod .ekSu
²   nqoaê l,ïnkh

tjeks Wml%u lsysmhls'

by; i|yka bf.kqï-b.ekaùï l%ufõo wkq.ukh lsÍu u.ska" úIh lreKq iïnkaO w¾:dkaú; bf.kqula isÿ l< yels h'  tu.ska iajhx
fm<öfuka ld¾hhka weröug yd mj;ajdf.k hdug;a" wkd.; wNsfhda.j,g id¾:l j uqyqK oSug;a yels jev f,dalhg WÑ; mqoa.,hka ìys
l< yels jkq we;'
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5'0 mdi,a m%;sm;a;s iy jevigyka

wkd.; wNsfhda.j,g uqyqK oshyels isiq msßila ìys lsÍfï oS mka;sldur bf.kqï-b.ekaùï l%shdldrlï yd úIh iu.dó l%shdldrlïj,
oS ,efnk w;aoelSï jeo.;a fõ'  fï i|yd WÑ; mßirhla mdif,ys ;sìh hq;= h'

mßmQ¾K m%dfhda.sl úIhhla jk úÿ,sh" bf,lafg%dksla yd f;dr;=re ikaksfõok ;dlaIKfõohg wod< bf.kqï-b.ekaùï l%shdj,sh
id¾:l j bgqlr .ekSu i|yd wod< kHdh yd m%dfhda.sl l%shdldrlïj, isiqka ksr; lrùu i|yd wjYH l=i,;dj,ska fyì .=rejrfhl= f;dard
.; hq;= h'

tneúka fuu úIh b.ekaùu i|yd f;dard.kakd .=rejrhd my; i|yka iqÿiqlïj,ska tllaj;a iïmQ¾K l< hq;= h'
² ;dlaIKfõoS Wmdêh
² cd;sl ;dlaIKfõoS ämaf,daudj ^NDT-ITUM&
² bxðfkare úoHdj ms<sn| Wiia cd;sl ämaf,daudj ^HNDE - SLIATE&
² bxðfkare úoHdj ms<sn| cd;sl ämaf,daudj ^NDES - TTI&
² ;dlaIKfõoS ämaf,daudj ^Dip. Technical - O.U.S.L.&
² cd;sl ;dlaIKsl iy;sl m;%h ^NCT - Technical Colleges&

by; iqÿiqlï imqrd we;s .=rejrfhl= mdif,a fkdue;s wjia:djl oS fuu úIh b.ekaùu i|yd leu;s úoHd Wmdê .=rejrfhla ̂ fN!;sl
úoHdj" ridhk úoHdj fyda Ôj úoHd úIh iys;& .=rejrfhl= fhoùu jeo.;a fõ'  tfia u tu .=rejrhdf.a myiqj i|yd ;dlaIKsl úIhg
wod< mqyqKq .=rejrfhl=f.a iydh o ,nd osh hq;= h'

f;dard.kq ,nk .=rejrekag cd;sl wOHdmk wdh;kh ixúOdkh lrkq ,nk fiajdia: ieisj,g iyNd.s lrjd mqyqKqjla ,nd oSug
lghq;= l< hq;= h'  ;j o fuu úIh i|yd ld,fþo fjka lsÍfï oS tl <Õ ld,fþo folla fyda ;=kla fjkalr oSfuka bf.kqï-b.ekaùï
l%shdj,sh id¾:l lr .ekSu jvd;a myiq fõ'

my; i|yka mdi,a m%;sm;a;s yd jevigyka oDV ;dlaIKfõoh úIhh l%shd;aul lsÍug iqÿiq mßirhla f.dvkexùug yd úIh ixj¾Okhg
rel=,la jkq we;'

² l%shdldrlï i|yd wjYH myiqlï wLKav j ,nd osh yels jevms<sfj<la l%shd;aul lsÍu
fuys oS wjYH;dj wkqj wuqøjH imhd .ekSu i|yd .=Kd;aul fhojqï ,nd oSu

² ndysr iïm;a mqoa.,hkaf.a fiajh ,nd .ekSug bv m%ia;d iemhSu
² wod< l¾udka;" wdh;k yd jevìï ksÍlaIKhg yd wOHhkhg wjia:d ,nd oSu
² jHdmD;s" YsIH iñ;s" m%o¾Yk" jevuq¿" lafIa;% pdßld wdosh l%shd;aul lsÍug wjia:d ,nd oSu
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6'0 ;lafiarej yd we.hSu

mdi, mokï  lr.;a  we.hSï  jevms<sfj<  hgf;a  tla  tla  jdrh i|yd kshñ; ksmqK;d yd ksmqK;d uÜgï wdjrKh jk mßos

bf.kqï-b.ekaùï WmlrK ks¾udKd;aul j ms<sfh, fldg l%shd;aul lsÍu wfmalaIs; h'

13 jk fY%aKsh wjidkfha oS cd;sl uÜgfï we.hSu jk w'fmd'i' ^Wiia fm<& úNd. i|yd fuu úIh ks¾foaYh ks¾foaYs; h'

fuu úIh ks¾foaYh mokï  lrf.k Y%S ,xld úNd. fomd¾;fïka;=j u.ska mj;ajkq ,nk cd;sl uÜgfï úNd.h m<uq jrg 2011

j¾Ifha oS meje;afõ'

fuu úNd.fha m%Yak m;%j, wdlD;sh yd iajNdjh ms<sn| wjYH úia;r úNd. fomd¾;afïka;=j u.ska iemfhkq we;'



wOHhk fmdÿ iy;sl m;% ̂ Wiia fm<&

12 jk fY%aKsh

oDV ;dlaIKfõoh

úIh ks¾foaYh
^mokï mdGud,dj&

^2009 j¾Ifha isg l%shd;aul fõ'&

;dlaIK wOHdmk fomd¾;fïka;=j

úoHd yd ;dlaIK mSGh

cd;sl wOHdmk wdh;kh

uyr.u



1'0 ye|skaùu

l,d úIh Odrdj ;=< wNskjfhka y÷kajd oS we;s w'fmd'i' ^W'fm<& oDV ;dlaIKfõoh úIh idïm%odhsl úIh lafIa;%j,ska

fjkiajk f,i fuka u rfÜ wjYH;dj,g .e<fmk mßos ilia fldg we;'  fuu úIh ud,djg 12 fY%aKsh i|yd mokï mdGud,djla

o ^Foundation Course& 13 fY%aKsh i|yd f;dard .; yels úIh lafIa;% ;=kla o we;=<;a fõ'  isú,a ;dlaIKfõoh ^Civil Technology&"

hdka;%sl ;dlaIKfõoh ̂Mechanical Technology&" úÿ,sh" bf,lafg%dksl yd f;dr;=re ;dlaIKfõoh ̂Electrical, Electronics and Information

Technology& fuu úIh lafIa;% ;=k fõ'

rfÜ Y=N isoaêh ms<sn| j ;SrK .ekSfï oS .eg¨ úi|Su i|yd wjYH úYaf,aIKd;aul Ñka;kfhka iy ks¾udKYS,S núka fyì

mrmqrla ìys lsrSu fuu úIhfha ;j;a iqúfYaIS wruqKla jkafka h'

;j o ;dlaIKfõoS l%shdj,s i|yd úúO úoHd;aul ixl,am" yd kHdhhka fhdod .kakd whqre;a" ñkqï yd laIKsl we|Su ms<sn|j;a

;dlaIKfõoh mßirhg n,mdk wdldrh;a" wdrlaIKh yd jHjidhl;ajh ms<sn|j;a .fõIKd;aul j wOHhkh lsÍug isiqkag

wjia:dj ,efí'

tfia u hdka;%sl" isú,a" úÿ,sh" bf,lafg%dksl yd f;dr;=re ;dlaIKfõoh jeks M,odhS lafIa;% ;=< Wiia wOHdmk wjia:d ,nd

.ekSfï yelshd Wod jk w;r cd;sl jD;a;Sh iqÿiqlï ̂ NVQ& ,nd .ekSfuka /lshd fjf<| fmd<g b;d myiqfjka we;=`M ùug o yels

fõ'

tneúka  Y%S  ,xldfõ  cd;sl  wjYH;d  bgq  lr,Sfï  mqfrda.dó  fufyjrla  ie,iSfuys ,d  fuu úIhh uy;a msájy,la jkq

fkd wkqudk h'

i



2'0 úIh ks¾foaYfha wruqKq

1' ;dlaIKfõoh yeoErSu ms<sn| Wkkaÿjla we;s lr th ixj¾Okh lsÍu'

2' ;dlaIKfõohg wod< úoHd;aul ixl,am" uQ,O¾u" .eg¨ wjia:d yd ;dlaIKfõoS fhÿï ms<sn| wjfndaOh ixj¾Okh

lsÍu'

3' iudcSh wjYH;d imqrd,Sug ;dlaIKfõofhka ,nd .; yels odhl;ajh ms<sn| oekqj;a nj j¾Okh lr,Su'

4' ;dlaIKfõoh u; mokï jQ  oekqu yd wjfndaOh uÕska isiqkag ;u wkd.;h ie,iqï lr .ekSug wjYH jk mqreÿ j¾Okh

lr,Su'

5' jev f,dalhg WÑ; ksmqK;d iuQyhlska mßmQ¾K msßila ìys lr,Su'

6' ;dlaIKfõoh ms<sn| Wiia wOHdmkhlg wjYH miqìu ilia lsÍu'

7' j¾;udkfha oS fuka u wkd.;fha oS;a iudcfhka o mßirfhka o t,a, jk wNsfhda.j,g uqyqK osh yels iqúfYaIS mqoa., msßila

ìys lr,Su'

ii



iii

úIh ks¾foaY mdi,a jdr jYfhka
fnod .ekSug fhdað; ie,eiau

jdrh ksmqK;d yd ksmqK;d uÜgï ld,Éfþo

m<uq jk    1'0 ksmqK;dfõ isg 3'0 ksmqK;dj f;la 100

jdrh    ^ksmqK;d uÜgï 27&

fo jk    4'0 ksmqK;dfõ isg 8'0 ksmqK;dj f;la 115

jdrh    ^ksmqK;d uÜgï 28&

;=ka jk    9'1 ksmqK;dfõ isg 12'0 ksmqK;dj f;la  85

jdrh    ^ksmqK;d uÜgï 28&


