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ye|skaùu

hqfkiaflda wdh;kh yd cd;Hka;r lïlre ixúOdkh j¾I 2002 § bÈßm;a l< ks¾foaYj,ska ;dlaIKsl wOHdmkh y÷kajd §fï we;s jeo.;alu

y÷kdf.k we;' jev f,dalhg yd ;dlaIKsl f,dalhg yd tys Ndú; jkakd jQ fuj,ï" wuqøjH" Ys,amSh l%u iy ksIamdok" fnodyeÍï yd l<ukdlrK

l%shdj,ska ms<sn| j wjfndaOhla ,nd .ekSug yelsjk wdldrfhka fuu úIh Odrdj y÷kajd §u u`.ska yd iuia;hla f,i m%dfhda.sl w;aoelSï yryd

,nd.; yels oekqu mokï fldg f.k wOHdmkh i|yd jk wjia:djka mq`M,a l< yelsjk nj tu wdh;k ksl=;a l< ks¾foaYj, meyeÈ,s j oelsh yels

h'

oaú;Sh iy by< oaú;Sh wOHdmkh i|yd ;dlaIKsl úIhka we;=<;a lsÍu u.ska f,dalfha fndfyda rgj, fuh m%o¾Ykh lr we;' fï ms<sn| wdishdkq

rgla f,i uef,aishdj WodyrKhla f,i oelaúh yels h' f;dard .ekSu i|yd ;dlaIKsl úIhhka úYd, ixLHdjla idudkH  fm< uÜgfï § bÈßm;a

lr we;s w;r" th isiqka jev f,dalhg fhduq lsÍfï wdrïNhla f,i ye¢kaúh yels jqj;a jeäÿr wOHdmkh i|yd tu.ska ,efnk msgqjy, m%udKj;a

fkdfõ'

fhdað; Wiia fm< ;dlaIKfõoh úIh Odrdj Y%S ,xldfõ idudkH wOHdmkh kj uxfm;lg fhduq lrjk ikaêia:dkhla jkafka tu.ska oekg 51]

muK jk l,d úIhh Odrdj yodrK isiqkaf.a m%udKh wju lr" ;dlaIKfõoh iy úoHd úIh Odrdjka yodrK isiqka m%udKh jir 2016 § 40] olajd

j¾Okh lr .ekSu m%Odk b,lalhla jk neúks'

fhdað; Wiia fm< ;dlaIKfõoh úIh Odrdj meyeÈ,s f,i u Wiia fm< i|yd jQ fjk u úIh Odrdjla jk w;r tu.ska ;dlaIKfõohg wod< mq`M,a

úIh lafIa;% wdjrKh lrkqfha w;HjYH jk wdOdrl úIhhka o iu. h' wOHdmk wud;HdxYh" úYajúoHd, m%;smdok fldñIka iNdj iy cd;sl

wOHdmk wdh;kh w;r meje;a jQ idlÉPdj, m%;sM,hla f,i mq`M,a ;dlaIKfõo lafIa;% lsysmhla wdjrKh jk mßÈ úIhka y÷kdf.k we;' tajdkï

bxðfkare ;dlaIKfõoh iy Ôj moaO;s ;dlaIKfõoh fõ' fï w;=ßka tla úIhla f;dard .ekSug yelsjk w;r" fojk úIh jYfhka ;dlaIKfõoh

i|yd úoHdj ;=<ska wjYH uQ,sl úoHdj" .Ks;h iy f;dr;=re ;dlaIKh ms<sn| m%udKj;a oekqu l=i,;d ,nd fokq we;' ;=kajk úIhh jYfhka

oekgu;a Wiia fm< úIhh Odrdj ;=< l%shd;aul jk úIhh 11la w;=ßka tlla f;dard .ekSug wjia:dj isiqkag ,eî we;'

;dlaIKfõoh úIh Odrdfõ jHqyh my; i|yka mßÈ fõ:

1' bxðfkare ;dlaIKfõoh$ffcj moaO;s ;dlaIKfõoh ^tla úIhhla muKla f;dard .; hq;= h'&
2' ;dlaIKfõoh i|yd úoHdj
3' my; i|yka úIhkaf.ka tla úIhla f;dard .; hq;= fõ'

• wd¾Ól úoHdj
• N+f.da,h
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• .Dy wd¾Ól úoHdj
• bx.%Sis NdIdj
• ikaksfõokh iy udOH wOHhkh
• f;dr;=re yd ikaksfõok ;dlaIKh
• Ñ;%
• jHdmdr wOHhkh
• lDIsúoHdj
• .KldêlrKh

wruqKq(
• tÈfkod Ôú;fha § wjYHjk ;dlaIKsl l=i,;d j¾Okh lsÍu'
• ienE jev f,dalfha mj;sk .eg¨ i|yd ;dlaIKsl úi÷ï ,nd§ug wjYH lrk l=i,;d j¾Okh lsÍu'
• /lshd mdol l=i,;d j¾Okh lsÍu'
• isiqkaf.a jD;a;Sh wOHdmkh cd;sl jD;a;Sh iqÿiqlï rduqj iu`. iïnkaO lr.ksñka moaO;shg f.khdug wjia:dj ie,iSu'

;lafiarelrKh
mdi,a mdol we.hSï l%shdj,sh mdi,aj, l%shd;aul jk w;r fï ms<sn| wod< Wmfoia iy wdlD;s .=re ud¾f.damfoaY ix.%yh iu`. bÈßfha § ,ndfokq
we;'

we.hSu
we.hSu úNd. fomd¾;fïka;=j úiska isÿlrkq ,nk w;r wdlD;s m%Yak m;%" .=re ud¾f.damfoaY ix.%yh iu`. ,ndfokq we;' flfia fj;;a ,sÅ;
mÍCIKh i|yd ,l=Kq 75] o m%dfhda.sl mÍlaIKh i|yd ,l=Kq 25] o yssñjkq we;'

;dlaIK wOHdmk fomd¾;fïka;=j
cd;sl wOHdmk wdh;kh
uyr.u'
15 cqks 2013
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2'0 cd;sl fmdÿ wruqKq(

mqoa.,hdg yd iudchg wod< jk m%Odk cd;sl wruqKq lrd <`.dùu i`oyd mqoa.,hskag iy lKavdhïj,g cd;sl wOHdmk moaO;sh iydh
úh hq;= h'

jir .Kkdjla uq¿,af,a Y%S ,xldfõ m%Odk wOHdmk jd¾;d iy f,aLk u.ska mqoa., yd cd;sl wjYH;djka imqrd,Su i`oyd wruqKq kshu
lrkq ,eî h'  iuld,Sk wOHdmk jHQyhka yd l%shdj,ska ;=< oelsh yels ÿ¾j,;d ksid OrKSh udkj ixj¾Ok ixl,am rduqj we;=<; wOHdmkh
;=<ska <``.d lr .; hq;= my; oelafjk wruqKq imqrd .ekSu wOHdmk moaO;sh i`oyd jQ ;u bÈß oelau f,ig cd;sl wOHdmk fldñIka iNdj
m%;HlaI fldg f.k we;'

I. udkj wNsudkhg .re lsrSfï ixl,amhla u; msysgd Y%S ,dxlsl nyqúO iudcfha ixialD;sl úúO;ajh wjfndaO lr .ksñka cd;sl
taldnoaO;dj" cd;sl Rcq .=Kh" cd;sl iu.sh" tluq;=lu iy iduh m%j¾Okh lsÍu ;=<ska cd;sh f.dv ke`.Su iy Y%S ,dxlSh wkkH;dj
;yjqre lsÍu

II. fjkia jk f,dalhl wNsfhda.hkag m%;spdr olajk w;r cd;sl Wreufha udye`.s odhdohka y`ÿkd .ekSu iy ixrlaIKh lsÍu

III. udkj whs;sjdislï .re lsÍu" hq;=lï yd j.lSï ms<sn`o oekqj;a ùu" yDohx.u ne`§ulska hq;=j tlsfkld flfrys ie,ls,su;a ùu hk
.=Kdx. m%j¾Okh lsÍug bjy,a jk iudc idOdrK;aj iïu;hka iy m%cd;dka;%sl Ôjk rgdjla .eí jQ mßirhla ks¾udK lsÍu iy
mj;ajd f.k hdug iydh ùu

IV. mqoa.,hskaf.a udkisl yd YdÍßl iqj iïm;a iy udkj w.hkag .re lsÍu u; mokï jQ ;sridr Ôjk l%uhla m%j¾Okh lsÍu

V. iqiudys; jQ iunr fm!reIhla i`oyd ks¾udmK yelshdj" wdrïNl Yla;sh" úpdrYS,S Ñka;kh" j.lSu yd j.ùu we;=̀M fjk;a Okd;aul
wx. ,laIK ixj¾Okh lsÍu

VI. mqoa.,hdf.a iy cd;sfha Ôj .=Kh jeä ÈhqKq flfrk iy Y%S ,xldfõ wd¾Ól ixj¾Okh i`oyd odhl jk M,odhs ld¾hhka i`oyd
wOHdmkh ;=<ska udkj iïm;a ixj¾Okh lsÍu

VII. YS>%fhka fjkia jk f,dalhla ;=< isÿ jk fjkialï wkqj yev.eiaùug yd tajd md,kh lr .ekSug mqoa.,hska iqodkï lsÍu iy
ixlS¾K yd wkfmalaIs; wjia:djkag id¾:l j uqyqK §fï yelshdj j¾Okh lsÍu

VIII. cd;Hka;r m%cdj w;r f.!rjkSh ia:dkhla ysñ lr .ekSug odhl jk hqla;sh iudk;ajh iy wfkHdakH .re;ajh u; mokï jQ wdl,am
 yd l=i,;d fmdaIKh lsÍu
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3'0 uQ,sl ksmqK;d

wOHdmkh ;=<ska j¾Okh flfrk my; oelafjk uQ,sl ksmqK;d by; i`oyka cd;sl wruqKq bgqlr .ekSug odhl jkq we;'

(I) ikaksfõok ksmqK;d

idlaIr;dj" ixLHd ms<sn`o oekqu" rEml Ndú;h u; f;dr;=re ;dlaIK m%ùK;dj hk wkqldKav 4la u; ikaksfõok ksmqK;d mokï lr .kS'

idlaIr;dj : idjOdk j weyqïlka §u meyeÈ,s j l:d lsÍu" f;areï .ekSu i`oyd lsshùu" ksjeros j iy ksrjq,a j ,sùu"
M,odhs whqßka woyia yqjudre lr .ekSu

ixLHd ms<sn`o oekqu : NdKav" wjldYh yd ld,h .Kka lsÍu" .Kkh iy ñkqï i`oyd l%udkql+, b,lalï Ndú;h

rEml Ndú;h : f¾Ld iy wdlD;s Ndú;fhka woyia ms<sìUq lsÍu iy f¾Ld" wdlD;s iy j¾K .<mñka úia;r" Wmfoia yd
woyia m%ldYkh yd jd¾;d lsÍu

f;dr;=re ;dlaIK m%ùK;dj : mß.Kl oekqu iy bf.kSfï § o fiajd mßY%hla ;=< § o fm!oa.,sl Ôú;fha § o f;dr;=re iy ikaksfõok
;dlaIKh Wmfhda.S lr .ekSu

(II) fm!reI;aj j¾Okhg wod< ksmqK;d

- ksßudKYS,S nj" wmidÍ Ñka;kh" wdrïNl Yla;Ska" ;SrK .ekSu" .eg¨ ksrdlrKh lsÍu" úpdrYS,S yd ú.%yd;aul Ñka;kh" lKavdhï
ye`.Sfuka lghq;= lsÍu" mqoa.,dka;r in`o;d" kj fidhd.ekSï iy .fõIKh jeks j¾.Sh l=i,;d

- Rcq .=Kh" bjid ord isáfï Yla;sh iy udkj wNsudkhg .re lsÍu" jeks w.hhka

- Ñ;a;fõ.S nqoaêh

(III) mßirhg wod< ksmqK;d

fuu ksmqK;d idudðl ffcj iy fN!;sl mßirhg wod< fõ'

iudc mßirh : cd;sl Wreuhka ms<sn`o wjfndaOh" nyqjd¾.sl iudchl iudðlhka ùu yd iïnkaO ixfõ§;dj yd l=i,;d"
idOdrK hqla;sh ms<sn`o ye`.Su" iudc iïnkaO;d" fm!oa.,sl p¾hdj" idudkH yd ffk;sl iïm%odhhka"
whs;sjdislï" j.lSï" hq;=lï iy ne`§ï

ffcj mßirh : iÔú f,dalhl" ck;dj iy ffcj moaO;sh" .ia je,a" jkdka;r" uqyqo" c,h" jd;h iy Ôjh - Ydl" i;a;aj
yd ñksia Ôú;hg iïnkaO jQ wjfndaOh" ixfõoS nj yd l=i,;d

fN!;sl mßirh : wjldYh" Yla;sh" bkaOk" øjH" NdKav iy ñksia ðú;hg tajdfha we;s iïnkaO;dj" wdydr" we`ÿï" ksjdi"
wjfndaOh" ixfõÈ;dj yd l=i,;dj

bf.kSu" jev lsÍu iy Ôj;a ùu i`oyd fuj,ï iy ;dlaIKh m%fhdackhg .ekSfï l=i,;d fuys wvx.= fõ'
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(IV) jev f,dalhg iqodkï ùfï ksmqK;d

wd¾Ól ixj¾Okhg odhl ùu
;u jD;a;Sh <eÈhd iy wNsfhda.H;d y`ÿkd .ekSu
yelshdjkg iß,k whqßka /lshdjla f;dard .ekSu iy
jdisodhl yd ;srir Ôjfkdamdhl ksr; ùu
hk yelshdjka Wmßu lsÍug yd Odß;dj jeä lsÍug wod< fiajd kshqla;sh yd iïnkaO l=i,;d

(V) wd.u iy iodpdr O¾uhkag wod< ksmqK;d

mqoa.,hkag ;u ffoksl Ôú;fha § wdpdr O¾u" iodpdrd;aul yd wd.udkql+, yeisßï rgdjkag wkq.; fjñka jvd;a WÑ; foa f;dard thg
iß,k fia lghq;= lsÍu i`oyd w.hhka Wlyd .ekSu yd iaùhlrKh

(VI) l%Svdj iy úfõlh m%fhdackhg .ekSfï ksmqK;d

fi!kao¾hh" idys;Hh" fi,a,ï lsÍu" l%Svd yd u,, l%Svd" úfkdaodxY yd fjk;a ks¾udKd;aul Ôjk rgdjka ;=<ska m%ldY jk úfkdaoh" i;=g"
wdfõ. iy tjka udkqIsl w;aoelSï

(VII) "bf.kSug bf.kqu" ms<sn`o ksmqK;d

YS>%fhka fjkia jk ixlS¾K yd tlsfkld u; hefmk f,dalhl mßj¾;k l%shdj,shla yryd fjkiaùï yiqrejd .ekSfï § yd Bg ixfõ§ j

yd id¾:l j m%;spdr oelaùu;a iajdëk j bf.k .ekSu;a i`oyd mqoa.,hkag Yla;sh ,nd §u'

Y%S ,xldfõ idudkH wOHdmkh ms<sn| cd;sl m%;sm;a;s rduqjla i|yd fhdackd cd;sl wOHdmk fldñIka iNdj ^2003 foieïn¾&
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úIh wruqKq

^1& ;dlaIKsl lafIA;%fha u;= jk .eg¨ úi`§u i`oyd úoHd;aul ixl,am fhdod .ekSu'

^2& f;dr;=re ;dlaIKh ms<sn`o j .eUqre ±kqula ,nd .ekSug Wkkaÿjla we;s lr .ekSu'

^3& tÈfkod Ôú;h i`oyd jeo.;aa uQ,sl .Ks; ixl,am m%.=K lsÍu'

^4& úoHd;aul ixl,am ms<sn`o uQ,sl ±kqu ;dlaIKsl" iudÔh yd wd¾Ól ixj¾Okh i`oyd Ndú; lsÍu'

^5& cd;sl yd f.da,Sh mdßißl .eg¨ wOHhkh lrñka ;sridr f,i iïm;a Ndú; l< yels wdldrh ms<sn`o wjfndaOhla ,nd

.ekSu
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tla tla ksmqK;dj i|yd fhdað; ld,Éfþo

vii

13 fY%aKsh

ksmqK;dj

01 bxðfkare m%ñ;s iy msßú;r  ;dlaIKsl
mßirhl §  Ndú; lrhs'

02' úÿ,s cjh W;amdokh"  iïfm%aIKh" fnod
yeÍu iy Ndú;h ms<sn| úu¾Ykh lrhs'

03' bf,lafg%dksl ;dlaIKh tosfkod Ndú;
i|yd fhfok wdldrh úu¾Ykh lrhs'

04' úúO ld¾hh i|yd ;r, Ndú; hka;% fhdod
.ekSfï yelshdj úuid n,hs'

05' ìï uekSu iy uÜgï .ekSu ms<sn| uQ,O¾u
úuid n,hs'

06' .Dyia: c, iïmdokh yd li<
l<uKdlrKh  ms<sn`o j wOHhkhl fhfohs'

07' f.dvke.s,s ie,iqï wkqj" iïu; ñkqï l%u
Ndú; lrñka m%udK ì,a m;a ilia  lr
msßjeh .Kkh lrhs'

08' ksIamdok iy jHdmdr ixj¾Okh i|yd
wjYH l=i,;d ÈhqKq lr .kshs'

                tl;=j

ld,Éfþo

10

44

74

39

52

37

26

18

300

12 fY%aKsh

ksmqK;dj

01' bxðfkare ;dlaIKfõofha ixj¾Okfhys m,
ffoksl wjYH;d imqrd .ekSug Ndú; lrhs'

02' bxðfkareuh ld¾hhka i`oyd ie,iqï Ñ;% w`Èhs'

03' wdrlaIdj iy fi!LHh ;yjqre jQ jev mßirhla
f.dv k.hs'

04' f.dvke.s,s bÈlsÍï lghq;=j, § úêu;a Ydia;S%h
f;dr;=re wkq.ukh lrhs'

05' hka;%j, we;=-,;a p,s; wdldr yeisrùfï
l%fudamdhhka úu¾Ykh lrhs'

06' fudag¾ r:hl m%Odk wjhj $ moaO;s kv;a;= lsÍfï
yelshdj m%o¾Ykh lrhs'

07' tÈfkod ld¾hhka i|yd úÿ,s cjh fhdod .kshs'

08' ksIamdok lghq;=j, oS ;dlaIKfõohg wod< jk
fia øjH" Ys,amSh l%u f;dard .kshs'

09' ;dlaIKfõofha § Ndú; jk iïu; ñkqï iy
ñkqï WmlrK ms<sn| úu¾Ykh lrhs'

                tl;=j

    ld,Éfþo

07

40

10

49

36

58

46

36

18

300



ksmqK;dj ksmqK;d uÜgu úIh wka;¾.;h bf.kqï M, ld,Éfþo

1

01 bxðfkare

;dlaIKfõofha

ixj¾Okfhys m,

ffoksl wjYH;d

imqrd .ekSug

Ndú; lrhs'

1'1 udkj yd mßir

ixj¾Okh flfrys

bxðfkare ;dlaIK-

fõofha odhl;ajh

;=,kd;aul j úuid

n,hs'

1'2 ksIamdokj,

jeäÈhqKq ùu"

jdKsclrKh yd

;dlaIKfõofha

l<ukdlrKh w;r

in|;dj úuid n,hs'

² bxðfkare ;dlaIKfõoh

² ye¢kaùu

² úldih

- wjYH;d

- .eg¨

- úi÷ï

² úldifha m%n, yerjqï ,laIHh

Wod(- .skaor" frdaoh" f,day" úÿ,sh"

w¾O ikakdhl" g%dkaisiagrh

jeks fidhd .ekSï'

² úldifha iS>% ixj¾Ok wjê

Wod(- ld¾ñl úma,jh"

² fojk f,dal ix.%duh

² wkd.; m%jK;d

² ñksid yd mßirh flfrys n,mEï

² úúO lafIa;%j,g wod< NdKav iy fiajdj,

jeä ÈhqKq ùu

Wod(  .ukd.ukh" fi!LHh"

ikaksfõokh" bÈlsÍï wdÈh

² NdKav yd fiajd jdKsclrKh

² ksIamdok l<ukdlrKh

² bxðfkare ;dlaIKfõoh y÷kajd

fohs'

² bxðfkare ;dlaIKfõofha yerjqï

,laIHh WodyrK weiqßka myohs'

² bxðfkare ;dlaIKfõofha kj

m%jK;d weiqfrka wkd.; m%jK;d

mrsl,amkh lrhs'

² NdKav yd fiajd ixj¾Okh i|yd

fhdackd bÈßm;a lrhs'

² NdKav yd fiajd ixj¾Okh ms<sn|

m%jK;d meyeÈ,s lrhs'

² NdKav yd fiajd ixj¾Okh flfrys

jdKsclrKfha n,mEu ;lafiare

lrhs'

² ksIamdok l<ukdlrKfha úúO

me;slv úuid n,hs'

02

03

úIh ks¾foaYh - 12 fY%aKsh



ksmqK;dj ksmqK;d uÜgu úIh wka;¾.;h bf.kqï M, ld,Éfþo

2

1'3 foaYSh l¾udka; yd

fiajd ixj¾Ok

flfrys ;dlaIKfha

n,mEu úuid n,hs'

2'1 ie,iqï Ñ;%

úu¾IKh lr ta

wdY%fhka f;dr;=re

úia;r lrhs'

² f;dard.;a foaYSh l¾udka;hla wdY%s;

iïm;a moku yd ;dlaIKfha n,mEu

meyeÈ,s lrhs'

² ie,iqï Ñ;%hl wjYH;dj meyeos,s

lrhs'

² ie,iqï Ñ;% we`§fï § Wmfhda.s lr

.kakd ixfla;j, woyi meyeos,s

lrhs'

² bÈlsÍï yd iïnkaO j ie,iqï Ñ;%

.<md f;dr;=re úYaf,aIKh lrhs'

02

0402 bxðfkareuh

ld¾hhka i`oyd

ie,iqï Ñ;% w`Èhs'

² foaYSh l¾udka; mßirh

² iïm;a

^wuq øjH" hka;% yd WmlrK"

 n,Yla;sh" ;dlaIKsl yd Ys,amSh  oekqu"

 ksmqk udkj iïm;&

² ;dlaIKfõ§ Ys,amShl%u

² idïm%odhsl l%u

^Ys,amSh olaI;d  u; flfrk yia;

 l¾udka;" w;ska ls%hdlrjk WmlrK

 Ndú;h&

² kQ;k l%u

² cj hka;%  (power tools)

² w¾O iajhxlS%h

² iajhxlS%h

² mß.Kl wdOdrl

ixLHdxl md,l (CNC)

hka;%

² úúO ie,iqï Ñ;%

² isú,a ^Civil&

² hdka;%sl ^Mechanical&

² úÿ,s ^Electrical&

² ie,iqï Ñ;% we`§fï § Wmfhda.s lr .kakd

ixfla;
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2'2 bxðfkareuh

ld¾hhka i`oyd

ie,iqï Ñ;% we|Sfï §

cHdñ;sl WmlrK

yd iïu; Ndú;

lrhs'

2'3 uQ,sl cHdñ;sl

yev;," ks¾udK yd

ie,eiqï  i|yd

fhdod .kshs'

² cHdñ;sl WmlrK mßyrKh lsÍfï

ksjerÈ l%u yd wjia:d olajhs'

² we`§fï WmlrK Ndú; lr iïu;

rduq we`o olajhs'

² fok ,o f;dr;=re u; ir,

bxcsfkareuh ie,eiqula

mßudKhlg w`Èhs'

² f¾Ld iy fldaK úúO wkqmd;hg

fnohs'

² uQ,sl cHdñ;sl ks¾udK wdY%fhka

úúO ;, rEm ks¾udKh lrhs'

04

06

² mekai,a j¾.

² cHdñ;sl WmlrK lÜg,h

² we`§fï mqjrej iy Wmdx.

² iïu;

- we£ï lvodis

- iïu; rduqj

- f¾Ld j¾.

- wlaIr iy b,lalï

- udk fhoSu

² mßudK

- ir, mßudK

- úl¾K mßudK

² ir, f¾Ld" jl% f¾Ld" fldaK wdY%s;j

- iudk fldgiaj,g fnoSu

- wkqmd;hg fnoSu

- msgm;a lsÍu

² ir, cHdñ;sl ks¾udK Ndú;h

² uQ,sl ks¾udK wdY%fhka ixlS¾K cHdñ;sl

ks¾udK

- nyq wi%

^mdohl os. fyda  jD;a;fha wrh u.ska&

- fla;=l LKav

- b,smaih ^iq¿ yd uyd wlaI ÿka úg&

- mrdj,h
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2'4 m%lafIamK l%uhla

wdY%fhka ie,iqï

Ñ;%hla we`o olajhs'

2'5 ksIamdokhla i|yd

ie,iqï o, igykla

w|shs'

2'6 iDcq yd jl%;, iys;

>k jia;=j, úlik

w|shs'

² úúO ;, iys; >k jia;= iudxYl

m%lafIamK l%uhg w`Èhs'

² fok ,o fldaK l%uhg wkqj >k

jia;=j, iDcq m%lafIamK Ñ;% w`Èhs'

² iudxYl m%lafIamK Ñ;%j, ;, yev

yd iDcq m%lafIamK Ñ;%j, ;, yd

yev iu. .<md meyeÈ,s lrhs'

² m%lafIamK rEm we|SfïoS  iDcq odr"

ie`.jqk odr" ljdldr odr" iuñ;sl

wlaI ksrEmkh lsÍfï iïu;

wkq.ukh lrhs'

² ksIamdok Ñ;% bÈßm;a lsÍfï §

wka;¾.; l< hq;= f;dr;=re meyeÈ,s

lrhs'

² ksIamdok Ñ;%j, wjYH;dj yd

jeo.;alu fmkajd fohs'

² fhdað; ksuejqula i`oyd o, igykla

w|shs'

² úlik we|Sfï oS ie,lsh hq;= lreKq

yd ;sìh hq;= ;;a;aj meyeos,s lrhs'

² úúO yev;, iys; jia;=j, úlik

w|shs'

12

06

08

² rEmSh fmkqï (Pictorial Views)

² m¾hdf,dal (Perspective) l%uh

² iudka;r (Parallel)  l%uh

² oaú wxYl (Dimetric) l%uh

² iudxYl (Isometric) l%uh

- iDcq ;,

- wdk; ;,

- p;=ri%dldr l=yr

² iDcq m%lafIamK ̂ Orthographic projections&

- m%:u fldaK ̂ First angle& l%uh

- f;jk fldaK ̂ Third angle& l%uh

² o, igyka we|Su

- udk fh§u

- yrialv we£u

- tl,ia Ñ;%

² úlik ^development& ye|skaùu

² úlik we|Sfï oS i,ld ne,sh hq;= lreKq

- we;=<; l=yr iys; nj

- mdoj, os.

- wdk; yev iys; jia;=j, ienE os. yd

wdk; os. w;r fjki

- hdno mDIaG w;r ñkqï .e<mSu



ksmqK;dj ksmqK;d uÜgu úIh wka;¾.;h bf.kqï M, ld,Éfþo

5

3'1 wdrlaIdldÍ jev

mßirhla we;s

lsÍug fiajH"

fiajl fomlaIfhka

bgq úh hq;= lreKq

úuid n,hs'

3'2 Wjÿre y÷kdf.k

wju lr .ekSug

lghq;= lrhs'

03'wdrlaIdj iy

fi!LHh ;yjqre jQ

jev mßirhla

f.dv k.hs'

² wdrlaIdldÍ iy fi!LH iïmkak

mßirhl jev lsÍfuka w;alr .;

yels jdis úia;r lrhs'

² wdrlaIdldÍ iy fi!LH iïmkak

jev mßirhla we;s lsÍu i|yd

fiajl iy fiajH mlaI úiska bgq

l< hq;= j.lSï úia;r lrhs'

² Wjÿre u.ska cSú;hg" fi!LHhg"

foam<j,g" mßirhg isÿúh yels

ydks úia;r lrhs'

² tla Wjÿre j¾.hlg WodyrK fol

ne.ska i|yka ,ehsia;=jla ilia lrhs'

01

02

² >k jia;=j ieliSfï oS uQÜgq lsÍu i|yd

wjYH bv ;eîu

² úlik we|Su ^mQ¾K iy ¨ma;

^truncated&&

- is,skavrh

- fla;=j

- msrñvh

² fiajH mlaIfha j.lSï

² wdrlaIdldÍ mßirh

² fi!LHhg ys;lr mßirh

² wdjqo

² wdrlaIl me<|qï

² WmlrK

² iqmÍlaIKh

² jd¾;d ;eîu

² mqyqKqj ,nd §u

² fiajl mlaIfha j.lSï

² wdrlaIdldÍ jev mqreÿ we;slr .ekSu

² fi!LH yd wdrlaIl kshduk

wkq.ukh lsÍu

² Wjÿr (hazard) ye|skaùu

² Ôú;hg

² fi!LHhg

² foam,j,g

² mßirhg
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3'3 Wjÿre j<lajk l%u

úia;r lrhs'

02² Wjÿre md,kh lsÍu i|yd l< hq;=

ld¾hh WodyrK iys; j úia;r

lrhs'

² Wjÿre j¾.

² fN!;sl ^Physical&

² Ôj úoHd;aul ^Biological&

² ridhksl ^chemical&

² Y%u laIu;d  ^Ergonomical&

² ufkda úoHd;aul ̂ psychological&

² Wjÿre l<ukdlrKh

² y÷kd .ekSu ^Recognize&

² ;lafiarej ^Assess&

² md,kh ^control&

² md,kh lsÍu i|yd l<hq;= ld¾hh

² fya;=j bj;a lsÍu fyda wju  lsÍu

^remove/minimize cause&

² iaÓr úi÷ula ,efnk ;=re ;djld,sl

wdrlaIdjla$ndOl fh§u ̂ provide

barriers pending a lasting solution&

² oekaùï m%o¾Ykh ̂display warning  signs&

² l<ukdldÍ;ajh yd ia:dkfha wfkl=;a

wh oekqïj;a lsÍu  ̂ Notify management

and  coworkers without fail&

² Wjÿre iys; ;;ajhka .ek ks;r

úuis,af,ka isàu ^beaware&

² hym;a .Dymd,k mqreÿ we;slr .ekSu

^good housekeeping&
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03

03

3'4 jev mßirhg wod<

Wjÿre ;;a;aj

úu¾Ykh lrhs'

3'5 jevìul wdrlaIdjg

wod< m%ñ;s yd

kS;suh ;;ajhka

úuihs'

² Wjÿre ;;a;aj WodyrK iys; j

úia;r lrhs'

² wdjqo" WmlrK iy hka;% iQ;% úúO

jev mßirj, Ndú;fha §

ie,ls,su;a úh hq;= lreKq úia;r

lrhs'

² fok ,o jev mßirhla ;=< mj;ajd

.; hq;= wdrlaIs; mQ¾fjdamd fhdackd

lrhs'

² jevìï fi!LHh yd wdrlaIdjg

wod< kS;s yd fr.=,dis ^laws and

regulations& " m %ñ;s ^standards&

mkjk cd;sl iy wka;¾cd;sl

wdh;k ,ehsia;=jla ilia lrhs'

² uQ,sl m%:udOdr úê úia;r lrhs'

²  jev wjia:dj, oS ie,lsh hq;= lreKq
² Wia ia:dkj, jev lsrSu
² bksux$m,xÑ Ndú;h
² úÿ,s WmlrK Ndú;h
² hka;% yd wdjqo Ndú;h
² nr jdyk wi< jev lsÍu
² øj bisreK$,siaik iq¨ fmdf<dj

^slippery floors&

² .sks wk;=re yd wdrlaIdj
² wêl Yíoh ̂ excessive noise &
² wvq$wêl wdf,dalh

l̂ow/excessive lighting&
² wvq$wê WIaK;aj
² WjÿreldÍ (hazardous) ^OQ,l- toxic"

.sks .kakd iq¨" m%;sl%shdldÍ"  úLdol&
mßir yd tjeks øjH iu. jev lsÍu

² nr m%jdykhg wod< wfhda.H bßhõ
² Y%u laIu;djg wkql+, fkdjk

NdKav Ndú;h

² ys;lr fi!LHh mßirhla iys; wdrlaIdldÍ
jevìula mj;ajdf.k hdfï iudchSh yd
kS;suh jeo.;alu

² m%:udOdr
² m%ñ;s ̂ Wod( SLS, ISO, OSHA)
² n,mdk kS;s

² jevìulg wod< mk;a yd kS;s
^Wod( l¾udka;Yd,d mk;

^factories ordinance&"

lïlre mk;  (labour ordinance&
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² úúO ks¾Kdhl hgf;a f.dvke.s,s

øjH j¾.SlrKh lrhs'

² úúO yeg qï i|yd fhd a.H

f.dvke.s,s øjH ,ehsia;=jla ilia

lrhs'

² ta ta yegqï i|yd by; øjH f;dard

.ekSug mdol jQ .=K úia;r lrhs'

² idïm%odhsl bÈlsÍï øjH fjkqjg

fhdod.; yels úl,am øjH fhdackd

lrhs'

² f.dvke.s,s øjH ksIamdokfha § iy

Ndú;fha § we;s jk mdßißl .eg¨

úia;r lrhs'

4'1 bÈlsÍï lghq;= i|yd

Ndú; øjH

j¾.SlrKh lrhs'

04'f.dvke.s,s

bÈlsÍï lghq;=j,

§ úêu;a Ydia;S%h

f;dr;=re

wkq.ukh lrhs'

04² fmdÿ f.dvke.s,s øjH

- oej

- hlv

- .fvd,a

- isfuka;s

- iudydrl (aggregates)

- r¿.,aa (rubble)

- yqKq

² ixhqla; (composite) f.dvke.s,s øjH

- nodu

- fldkal%SÜ

- íf,dla.,a

² øjH j¾.SlrKh

² m%Njh wkqj

- iajdNdúl øjH

- ksIamdÈ; øjH

² Ndú;h wkqj

- >k øjH

- ne÷ï øjH

- wdrlaIK øjH

² bÈlsÍï øjHj, .=K

- fN!;sl .=K

- hdka;%sl .=K

- ;dmSh .=K

- ridhksl .=K

² øjH ksIamdokfha § yd Ndú;fha § we;sjk

mdßißl .eg¿

²  úl,am øjH f;dard .ekSu
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4'2 bÈlsÍï lghq;=j, §

Ndú; jk .fvd,a

neñ bÈ lrhs'

4'3 bÈlsÍï lghq;=

i|yd fldkalS%Ü

Ndú; lrhs'

² ne÷ula we;sj iy ne÷ula ke;sj bÈ

lrk ,o ì;a;s u; Ndr fh¥ úg

we;s jk n,mEï úia;r lrhs'

² .fvd,l ñkqï ;SrKh lrk wkaou

meyeÈ,s lrhs'

² .fvd,a 1$2 >klu iy .fvd,l

>klñka hq;= ì;a;s uq¨ yd ne¢

l=¿Kqj, ie,eiau yd bÈß fmkqu

w¢hs'

² .fvd,a yd ueá nodu Ndú;fhka Rcq

ì;a;s" ì;a;s uq¨ bÈ lrhs'

² .fvd,a neñ j¾. rEmigyka u.ska

úia;r lr tajdfha fhÿï f,aLkhla

ilia lrhs'

² .fvd,a iy íf,dla .,a Ndú;fha

jdis wjdis ikaikaokh lrhs'

² fldkal%SÜj, wka;¾.; ix>glj,

.=Kdx. úia;r lrhs'

² fldkal%SÜj, .=Kdx. úia;r lrhs'

² úúO wjYH;d i|yd jQ fldkal%SÜ

Ndú; wkqmd; meyeÈ,s lrhs'

² jer .ekajqï ia:dk.; lsÍu rEm

igyka u.ska olajhs'

² jer .ekajqï folla iïnkaO lrk

wdldr rEm igykaj,ska fmkakqï

lrhs'

10

10

² ne÷ul (bond) wjYH;dj

- fhfok Ndr jeä m%foaYhlg fnod yeÍu

- ne£u isÿ lsÍfï § w;sjeiau

² .fvd,l ñkqï

² .fvd,aj, .=K

² .fvd,a ne÷ï j¾.

- nv.,a ne÷u (Stretcher bond)

- bx.S%is ne÷u (English bond)

² ne¢ l=¿Kq yd ;ks l=¿Kq

²  íf,dla .,a Ndú;h

- m%udK ^ñkqï&

- j¾. ^l=yr iys;" l=yr rys;&

² wdjqo yd WmlrK

² nodu j¾.

² f.dvke.s,a,l fldkalS%Ü wjhj

² fldkalS%Ü Ndú;fha jdis wjdis

² fldkalS%Üj, ix>gl iy tajdfha .=Kdx.

- ne÷ï øjH (binding materials)

- ishqï iudydr (fine aggregate)

- r¿ iudydr (coarse aggregate)

- ic,sldrl (hydrating agents)

- wdl, (additives)

² fldkal%SÜj, .=K

² wkqmd;sl ñY%K (proportional mixes)

² fY%aKs.; ñY%K (graded mixes)
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² úúO ks¾udKj, Wvy¿ fh§u úia;r

lrhs'

² úúO wjYH;d i|yd jQ fldkalS%Ü

ñY%K i|yka lrhs'

² wjYH;djhg .e,fmk jer.ekakqï

iys; fldkalS%Ü fldgila ;kkq

,nhs'

² fldkalS%Ü fh§fï ls%hdj,sh

- øjH uekSu (batching)

- ñY% lsÍu (mixing)

- m%jdykh lsrSu (transportation)

- fh§u (placing)

- iqixyikh (compaction)

- moï lsÍu (curing)

² fldkalS%Ü wjhj u; Ndrhka ls%hd;aul jk

wkaou

² fldkalS%Ü jer .ekaùu (reinforcement)

- lïì j¾. iy .=Kdx.

- jer .ekaùug fya;=

- jer .ekaùu fhdok ia:dk

- wd;;sl (tensile) l,dm

- iïmSvl (compressive) l,dm

- jHdlD;s (shear) l,dm

² fldkalS%Ü j¾. -

-  ;ekajd;a;= (in-situ) yd fmrjd;a;=

(precast)

- ;ks fldkalS%Ü (plain concrete)

- jer.ekajQ fldkalS%Ü

(reinforced concrete)

² jer.ekakqï fh§u

- lïì keùu (bar bending)

- wdjrKh (cover)

- wdjrK l=Üá (cover blocks)

- wdik (chairs)

- ne£u (binding)
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4'4 f.dvke.s,a,la u;

fhfok Ndrhka

úu¾Ykh lrhs'

4'5 ir, jy,hl jHqyh

úia;r lrhs'

02

05

² f.dvke.s,a,l ixrpl u; fhfok

Ndrhka ,ehsia;+ .; lrhs'

² f.dvke.s,a,l jHqyh u; fhfok

Ndrhka  j¾.SlrKh lrhs'

² jy,hl fldgia kï lrk ,o rEm

igyka u.ska bÈßm;a lrhs'

² úúO fiú,s øjHj, jdis wjdis

ixikaokh lrhs'

² uQ,sl ±j uQÜgq l%u fhdod .ksñka

±j fldgia tl,ia lrhs'

- w;sjeiau (lap)

² yevhul wjYH;dj

² f.dvke.s,a,l jy," ì;a;s" f.ìu iy

lKq u; fhfok Ndr

- u< Ndr (dead loads)

- i< Ndr (live loads)

- mdßißl Ndr (environmental  loads)

- wksl=;a Ndr (other loads)

² jy, j¾.

- me;,s jy," wdk; jy,

- ;ks jy,

- oaú;aj jy,

- ;s%;aj jy,

² jy, rduqjl fldgia

- ì;a;s hg,S

- uqÿka hg,S

- mrd,

- Ímam

- wÜgjd,

- uq,mamrd,

- ldKq mrd,

- ldmam

² jy,hl ±j fldgia i|yd uQÜgq

- lhsfkdlal= uQÜgqj (scarf joint)

- l=re¿ lg uQÜgqj (birds mouth joint)

- l;sr wvm¨ uQÜgqj (cross half lap joint)
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4'6 f.dvke.s,s i|yd

jQ w;a;sjdrï j¾.

úu¾Ykh lrhs'

4'7 f.dvke.s,s i|yd

fodr" cfk,a iy rduq

ms<sn| úu¾Ykh

lrhs'

² w;a;sjdrul fldgia kï lr tajdfha

wjYH;dj meyeÈ,s lrhs'

² w;a;sjdrï j¾. yd tajdfha

iqúfYaIs;d  meyeÈ,s lrhs'

² fodr"cfk,a msysgqùfï wjYH;dj yd

iSud meyeÈ,s lrhs'

² fodr" cfk,a iy rduq fldgia kï

lrk ,o rEm igyka w¢hs'

² úúO fodr yd cfk,a mshka j¾.j,

fldgia kï lrk ,o rEm igyka

w¢hs'

² úúO f.dvke.s,sj, fodr" cfk,a

iú lsÍu i|yd Ndú; lr we;s

Wmdx. ,ehsia;=jla ilia lrhs'

04

04

² jy, fiú,s lsÍu

- fiú,s øjH - wdk;sh

- iú lsÍï l%u - w;s jeiau

² w;a;sjdrï fh§fï wjYH;dj

² w;a;sjdrï j¾.

² f k d. eUqr e (shallow foundation)

- ;Sre (strip foundation)

- fldÜg (pad foundation)

- myqre (raft  foundation)

² .eUqre (deep foundation)

- geU (pile foundation)

² ;Sre w;a;sjdrul fldgia ye¢kaùu

² w;a;sjdru i|yd fhdod .kakd øjH

- ilal.,a ^m%udK&

- fldkalS%Ü

² fodr" cfk,a msysgqùug fya;=

- msúiqï md,kh

- wdf,dalh iemhSu

- jd;dY%h ,nd .ekSu

- .sks wdrlaIKh

² fodr" cfk,a rduqj, fldgia ye¢kaùu

- ysi (head)

- lïn (jambs)

- t<sm;a; (threshold)

- mäh (sill)

- ,skag,h (lintel)
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4'8 f.dvke.s,s ksuyï

l%u úia;r lrhs'

² ì;a;s ksuyï lsÍfï l%shdj,sh úia;r

lrhs'

² f.ìï ksuyï lsÍfï l%ufõo úia;r

lrhs'

² ±j" f,day yd W¿jï ̂masonry& mDIaG

i|yd iqÿiq m%d:ñl f,am yd ksuyï

f,am j¾. ms<sn| f,aLkhla ilia

lrhs'

04

² fodr yd cfk,a mshka j¾. (leaf)

- l,ïm (batten)

- mfk,a (panel)

² Ndú; jk ±j uQÜgq

- l=äïì uQÜgqj

(mortice & tenon joint)

- ;Ügq uQÜgqj (rebate joint)

- mq¨lal= yd Èj;a uQÜgqj

(tongue & grooved joint)

² fodr" cfk,a" rduq yd mshka iïnkaOl l%u

yd Wmdx.

- irfkare (hinges)

- w.=,a (locks)

- fidhsn (bolts)

² ksuyï fhdok ia:dk

- ì;a;s

- f.ìu

- jy,

² ksuyï l%u (finishing)

- f;;a ksuyï øjH yd ñY%K

- úh<s ksuyï øjH

² ;Ska; wdf,amh

- ì;a;s mDIaGh iQodkï lsÍu

- m%d:ñl f,amh (priming coat)

- ksuyï  f,am (finishing coats)
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² f.dvke. s, s bÈl sÍï iïnkaO

fr.=,disj, wjYH;dj meyeÈ,s lrhs'

² bÈlsÍï fr.=,dis yd ine¢ wdh;k

kï lrhs'

² bÈ lsÍï jev ìul ls%hdldrlï i|yd

Ndú; WmlrK ,ehsia;=jla ilia

lrhs'

² bÈlsÍï flaIa;%fha Ndú; hka;%

i Q; %j, sk a flfrk ld¾hh

,ehsia;=jla ilia lrhs'

4'9 f.dvke.s,s bÈlsÍfï

§ n,mdk kS;suh

;;a;ajhka meyeÈ,s

lrhs'

4'10 bÈlsÍï jev ìul

Ndú;

hkaf;%damlrK

ms<sn| j úuid n,hs'

04

02

² f.dvke.s,s bÈlsÍfï fr.=,dis u.ska

wfmalaIs; wjYH;d

- wdrlaIdj

- fi!LH

- iqn idOkh

² fr.=,dis u.ska wjOdkh fhduq lr we;s

wxY

- ùÈ f¾Ldj

- wdf,dal fldaKh

- jd;dY%h yd wdf,dalh

- ldur ñkqï ^È." m<," Wi&

- c, iïmdokh

- wmjyk moaO;sh

- f.dvke.s,a,g hgúh yels Wmrsu

j¾.M,h (built up area)

² bÈlsÍï iïnkaO fr.=,dis mkjk  wdh;k

² f.dvke.s,s bÈlsÍfï § hkaf;%damlrK

wjYH ld¾hhka

- lekSï (excavation)

- megùu (loading)

- iqixyikh (compaction)

- uÜgï lsÍu (grading)

- ú§u  (drilling)

- msmsrùu (blasting)

- tiùu (lifting)
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05'hka;%j, we;=-,;a

p,s; wdldr

yeisrùfï

l%fudamdhhka

úu¾Ykh lrhs'

5'1' tla p,s; wdldrhla

fjk;a p,s;

wdldrhlg

mßj¾;kh lsÍfï

hdka;%K úuid n,hs'

5'2 hdka;%sl cj

iïfm%aIKh iy

Wml%u úuid n,hs'

² uQ,sl p,s; wdldr úia;r lrhs'

² p,s; mßj¾;k hdka;%Kj, fhoSï

i|yd WodyrK bosßm;a lrhs'

² úúO p,s; mßj¾;k we;=,;a

hka;%j, p,s; mßj¾;k Wml%u

oelafjk o< rEm igyka w`Èhs'

² hdka;%sl cj iïfm%aIK ld¾hfhys

wjYH;dj WodyrK weiqßka meyeos,s

lrhs'

² hdka;%sl cj iïfm%aIK Wml%uj,

úúO;aj meyeos,s lrhs'

² hdka;%sl cj iïfm%aIK Wml%uj,

fhoSï ,ehsia;=.; lrhs'

10

10

² uQ,sl p,s; wdldr

- N%uK  (Rotary)

- f¾Çh  (Linear)

- wkqjegqu (Reciprocating)

- foda,kh  (Oscillating)

² p,s; mßj¾;k hdka;%K

- rEgk o`.r hdka;%Kh

^N%uK  wkqjegqu&

- ±;s ;,õj yd oj frdaoh

^f¾Çh  N%uK&

- leñ hdka;%Kh

^N%uK   wkqjegqu&

^N%uK   foda,k&

- bial=remamq fmdg hdka;%Kh

^N%uK   f¾Çh&

² p,s; mßj¾;k hdka;%K we;=<;a hka;%

- wNHka;r oyk tkacsu (IC Engine)

- yev.dk hka;%h  (Shaping Machine)

- yev ;,k hka;%h (Forging  Machine)

- w;a fmdïm (Hand -Pumps)

² hdka;%sl cj iïfm%aIKh (Mechanical Power

Transmission )

- ye|skaùu

- wjYH;dj

² hdka;%sl cj iïfm%aIK Wml%u

² má t<jqu (Belt drive)

² oïje,a t<jqu (Chain drive)
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08

08

5'3 úúO idOl yd

mrdñ;sSka i,ld

n,ñka ld¾hhg

WÑ; hdka;%sl cj

iïfm%aIK l%uhla

f;dard .kshs'

5'4 cj iïfm % aIKh

i`oyd Ndú; jk

úfYaI l%ufõo úuid

n,hs'

² hdka;%sl cj iïfm%aIK l%u w;ßka

f;dard.;a cj iïfm%aIK l%uhl

fhda.H;dj ;yjqre lsÍug fya;=

olajhs'

² p,s; mrdñ;Ska w;r iïnkaO;d

oelafjk m%ldYk Ndú;fhka .eg¨

úi|hs'

² hdka;s%l cj iïfm%aIK l%u yd ødj

cj iïfm%aIK l%u w;r jdis wjdis

ixikaokh lrhs'

² ±;s frdao t<jqu (Gear wheel drive)

- mÜgï oe;sfrdao (Bevel gear)

- fy,slaiSh oe;sfrdao (Helical  gear)

- .evú,dj yd .evú,s frdaoh

(Worm & Worm wheel)

² o~q $ /yeka t<jqu (shaft/ cable drive)

² cj iïfm%aIK Wml%uj, fhoSï

^Wod(- mdmeÈh" uyk ueIsu" ,S brK hka;%"

c, fmdïmh" ,shj mÜg,h&

² cj iïfm%aIK Wml%uhla f;darD .ekSfï os

i<ld ne,sh hq;= ;dlaIKsl idOl

- cj uQ,slfha yd Ndú;fha msysgqu

- cj m%udKh

- ÈYdj

- cj ld¾hlaIu;dj

- kv;a;=j

² cj iïfm% aIKfhao S fjkia l< yels

mrdñ;Ska (Parameters) iy tajd w;r

iïnkaOh

- fõ.h

- jHdj¾:h

² ødj cj iïfm%aIKh

- ,dlaIKsl

- Yla;s ydksh

- >¾IKh  (friction)
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06'fudag¾ r:hl

m%Odk wjhj $

moaO;s kv;a;=

lsÍfï yelshdj

m%o¾Ykh lrhs'

² cj iïfm%aIK moaO;sj, Ndú; úfYaI

Wmdx.j, wjYH;d meyeos,s lrhs'

² cj iïfm%aIK moaO;sj, Ndú; úfYaI

Wmdx.j, fhoSï úia;r lrhs'

² fudag¾ r:hl wka;¾.; tla tla

m%Odk wjhjj, wjYH;dj úia;r

lrhs'

² fudag¾ r:fha tla tla m%Odk wjhjj,

iïnkaO;dj rEm igyka u.ska

bÈßm;a lrhs'

² tla tla wjhjj, moaO;sfha wka;¾.;

m%Odk ixrpl kï lrhs'

6'1 fudag¾ r:hl

ls%hdldß;ajhg odhl

jk wjhj $ moaO;s

úu¾Ykh lrhs'

04

² cj iïfm%aIK moaO;sj, Ndú; úh yels

úfYaI Wmdx. iy tajdfhaa wjYH;d

- cjfrdaoh (Fly wheel)

- la,ph

- wEÿï (Coupling)

- fnhdßx (Bearing)

- Èj; (Ratchet)

² cj tallh (power unit)$m%d:ñl pd,l

(prime mover)

² iïfm%aIK moaO;sh (transmission system)

² wj,ïNk moaO;sh (suspension system)

² isis,k moaO;s (cooling system)

   ^Wod( tkaðu" frdaOl" ujqkaÜ wdÈh&

² iafkayk moaO;s (lubrication system)

^Wod( tkaðï" .shr fmÜá" wdka;r lÜg,h&

² md,k moaO;s (control system)  ̂ iqlaldku"

frdaOl&

² úÿ,s moaO;sh (electrical system)

^úÿ,s caj,kh" mK .ekajqï" wdfrdamK"

úÿ,s myka" k,dj&

² bkaOk iemhqï moaO;sh ^fmg%,a" ãi,a&
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6'2 wkqjegqï j¾.fha

tkaðul

ls%hdldß;ajhg odhl

jk m%Odk ixrpl

yd Wmdx.j,

iïnkaO;dj

úu¾Ykh lrhs'

6'3 wkqjegqï j¾.fha

tkaðï j¾.SlrKh

ù we;s wdldr

úu¾Ykh lrhs'

² fudag¾ r: tkaðul m%Odk ixrpl

iïnkaO ù we;s wdldrh úia;r

lrhs'

² tkaðul m%Odk ixrpl iy tajdfha

ld¾hhka meyeÈ,s lrhs'

² ysi iy f;,afok .,jd we;s fudag¾

r: tkaðul ixrpl iy fldgia

ksjerÈ j kï lrhs'

² msiagkh msiagka w;g ksjeros j iú

lrhs'

² tkaðï úúO m %fN ao hgf;a

j¾.SlrKh lrhs'

² tkaðul ls%hdldß;ajhg odhl jk

isoaê y;r isõ myr yd fomyr

tkaðï weiqfrka úia;r lrhs'

² isõ myr yd fomyr tkaðïj,

iudk yd wiudklï u;= lrhs'

04

04

² wkqjegqï tkaðul m%Odk ixrpl

- tkaðï n| (engine block)

- tkaðï ysi (engine head)

- f;,afok (oil sump/pan)

² tla tla ixrplhg iïnkaO jk Wmdx.

- oÕr l| (crank shaft)

- ine÷ï oKav (connecting rod)

- msiagkh (piston)

- msiagka j<¨ (piston rings)

- msiagka weKh (piston pin)

- leñ oKav (cam shaft)

- jE,aj tl,i (valve essembly)

- cj frdaoh (fly wheel)

² tla tla Wmdx. iïnkaO ù we;s wdldrh

iy tajdfha ld¾hhka

² wNHka;r oyk tkaðul uQ,sl l%shdldÍ;ajh

^Yla;s mßj¾;kh weiqfrka&

² wkqjegqï tkaðï j¾.SlrKh

² bkaOk j¾.h

² msiagka msysàu

² Êj,k l%uh

² mSvk-mßud fjkiaùu weiqfrka ir,j

² ls%hdldÍ uQ,O¾u

- isõ myr (four stroke)

- fomyr (two stroke)
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6'4 fudag¾ r:j, cj

iïfm%aIK l%ufha

l%shdldß;ajh úuid

n,hs'

6'5 fmg%,a tkaðul

negß o`.r Êj,k

moaO;sfha fodaI

i|yd ms<shï

;SrKh lrhs'

² iïfm%aIK moaO;sfha m%Odk ixrpl

iïnkaO ù we;s wdldrh úia;r lrhs'

² iïfm % aIK mo aO; sfh a  m %Odk

ixrplj, we;=<;a tl a tl a

Wmdx.j, wjYH;dj yd

l%shdldß;ajh meyeos,s lrhs'

² Êj,k moaO;sfha  m%Odk ixrplj,

ld¾hh úia;r lrhs'

² Êj,k moaO;sfha úh yels fodaI

i|yd úi÷ï fhdackd lrhs'

² tkacsfuka .<jd bj;a lr we;s negß

o `.r Êj,k mo aO;shg wh;a

fnodyßkfha úiam¾Yl ;=vq mr;rh

ksjeros j iSreudre lrhs'

06

04

² iïfm%aIK moaO;sfha m%Odk Wmdx. iïnkaO

ù we;s wdldrh yd tAjdfha wjYH;d

² la,ph (clutch)

- m%dÖr la,ph (diaphragm clutch)

² .shr fmÜáh (gear box)

- iuuqyq¾;k .shr fmÜáh

(synchromesh gear box)

² wjr fm;s l`o (propeller shaft"

rEgk uQÜgqj (sliding joint) iy

oi; uQÜgqj (universal joint)

² ksñ t,jqu yd wdka;rh (final drive &

differential)

² wlaI o~q yd frdao (axle & wheels)

² negß o`.r Êj,k moaO;sfha wjYH;dj

² m%Odk ixrpl tajdfha ld¾hh yd fodaI

² negßh (battery)

² Êj,k iaúÉph (ignition switch)

² Êj,k o`.rh (ignition coil)

² fnodyßkh (distributor)

² wê fjda,aàh;d /yeka

(high voltage wires)

² mq<s`.= fmakq (spark plugs)

² fodaI ksjerÈ lsÍu

- ls%hdldß;ajh mÍlaId lsÍu

- msßisÿ lsÍu

- úiam¾Yl ;=vq  iy mq<s`.=  mr;rh

iSreudre lsÍu
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066'6 fudag¾ r:j,

bkaOk iemhqï

moaO;sfha

ls%hdldß;ajh

úu¾Ykh lrhs'

²  f;dard.;a bkaOk iemhqï moaO;shl

ixrpl iïnkaOj we;s wdldrh

igyklska olajhs'

²  bkaOk iemhqï moaO;sfha tla tla

Wmdx.fha ld¾hh úia;r lrhs'

² mQ¾K oykfha jeo.;alu fya;= iys;

j meyeos,s lrhs'

²  ldìhqf¾grfha we;s úh yels fodaI

i|yd ms<shï fhdackd lrhs'

²  ãi,a bkaOk moaO;shla ks¾jd;kh

(bleeding) lrhs'

² bkaOk iemhqï moaO;sfha wjYH;dj

² bkaOkj, .=Kdx.

- jdIamYS,S nj

- ,sysis nj

² bkaOk iemhqï moaO;sfha ixrpl yd

ls%hdldÍ;ajh

- gexlsh

- fmdaIK fmdïmh ^feed pump)

- bkaOk fmrkh ^fuel filter)

² jdhq fmrkh$jdhq fYdaOlh

^air filter/air cleaner)

² ir< ldìhqf¾grh ^simple carbulator)

- fjkapQß l%shdj

- jdhq/bkaOk ñY%K wkqmd;h

- bms,s l=àrh  ^floating chamber&

    -  bms,a,  ^floater&

    -  l+re lmdgh ^needle valve&

- ñY%K l=àrh ^mixing chamber)

- m%Odk pxpqj ^main jet&

- ,eis Èjqï isÿr ^idling port&

- ñY%K iSreudre weKh

- wvqfõ. pxpqj ^slow running jet&

   -  wjlr lmdgh ̂ throttle valve&

   -  jdhq frdaOl lmdgh ^choke valve&

²  ãi,a úÿï fmdïmh (diesel injection pump)

²  mSvkh (pressure)

²  uqyq¾;h (timing)

²  k, È. (length of tube)
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² isis,k l%uj, iqúfYaI;d fjka lr

olajhs'

² isis,k ld¾hlaIu;dj flfrys

n,mdk idOl úia;r lrhs'

² isis,k moaO;shl we;s úh yels fodaI

i|yd ms<shï fhdackd lrhs'

²  ãi,a úÈkh ̂ diesel injector&

²  keiskak ̂ nozlle&

²  jdhqj bj;a lsÍu ^bleeding&

²  wiïmQ¾K oykh ksid we;sjk fodaI tkaðï

ysfiys ldnka ;ekam;a ùu

² isis,k moaO;sh wjYH;dj

² uQ,sl isis,k l%u

- jdhq

- øj

² jdhq isis,k l%ufha ls%hdldrS;ajh yd

Wmdx.

- isis,k jr,a ^cooling fins&

- mqUqj ̂ blower&

² øj isis,k l%ufha m%Odk Wmdx. tajdfha

ls%hdldÍ;ajh" ld¾hlaIu;dj iy fodaI

- úlsrlh  (radiator)

- fid~ k<h (hose pipe)

 - ;dm md,k lmdgh (thermostat valve)

-  mxldj (fan)

-  mxld máh (fan belt)

- c, fmdïmh (water pump)

- úlsrl uQäh (radiator cap)

- c, l=yr (water jacket)

046'7 fudag¾ r: tkacsul

isis,k moaO;sfha

l%shdldß;ajh úia;r

lrhs'
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² tla tla iafkayk l%u f;dard .ekSug

fya;= olajhs'

² tla tla iafkayk l%ufha jdis wjdis

ixikaokd;aulj olajhs'

² tkacsï iafkayk moaO;sfha ld,Sk

kv;a;= lghq;= lrhs'

² iafkayk moaO;sfha wjYH;dj

- iafkaykj, .=K

- iafkayk l,dm

- iSud iafkayk (boundary lubrication)

- ñY% iafkayk (mixed lubrication)

- ødj .;sl iafkayk

(hydrodynamic lubrication)

- ÿiai%dú;dj (viscosity)

- ;dmdxlh iy øjdxlh (boiling  point &

melting point)

- mDIaG f;;a lsÍu

² iafkayl j¾.SlrKh

- SAE, API

- nyq fY%aKs ^multi grade&

² iafkayl iemhqï l%u

- fmfg%dhs,a ^bkaOk" f;,a ñY% l%u&

- isxpk ^splash&

- lD; fmdaIK (force feed)

² lD; fmdaIK ixirK l%ufha m%Odk

ixrpl yd ls%hdldÍ;ajh

- f;,a fok (oil sump/pan)

- f;,a fmdïmh (oil pump)

- fmrKh (filter)

- f;,a uqød (oil seal)

- iyk lmdgh (relief valve)

- w;=re lmdgh (bypass valve)

- mSvk o¾Ylh (pressure gauge)

² ld,Sk kv;a;=fõ wjYH;dj

046'8 fudag¾ r: tkaðul

iafkayl moaO;sfha

ls%hdldß;ajh ksis

mßÈ mj;ajd .ekSug

lghq;= lrhs'
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² hdka;%sl" ødj mSvl frdaOl moaO;sfha

l%shdldÍ;ajh úia;r lrhs'

² hdka;%sl" ødj mSvl frdaOl moaO;sfha

m%Odk ixrplj, ld¾hh meyeÈ,s

lrhs'

² hdka;%sl" ødj mSvl frdaOl moaO;shl

ld,Sk kv;a;= lsÍfï wjYH;dj

myohs'

² kùk fudag¾ r:j, Ndú; ;sßx.

moaO;sj, iqúfYaIs;d úia;r lrhs'

² fldgiaj,g .,jd we;s gekavï

m%Odk is,skavrhl  fldgia ksjeros

j tl,ia lrhs'

² ;sßx. frdaOl moaO;shl wjYH;dj

² frdaOl ls%hdj

² frdaOl m¨ (break shoe)

² ;dm ckkh (heat generation)

² frdaOl moaO;s

² hdka;%sl

² ,Sjr (lever)

² /yeka (cables)

² wE÷ï o~q (linkages)

² ødj mSvl frdaOl

(hydraulic pressure brake)

² mdoslh (pedal)

² gekavï m%Odk (tandam master)

is,skavrh

² frdaOl k, (brake pipes)

² frdao is,skavrh (wheel cylinder)

² frdaOl m¨ (brake shoe)

² wd;;sl ÿkq (tensioner spring)

² frdaOl fnrh (brake drum)

² n, iydhl (power assisted)

² jdhq mSvk (power air brake)

² ,siaiqï úfrdaë frdaOl (Anti-locking Braking

System)

² frdaOl ld¾hlaIu;dj (braking efficiency)

- ødj moaO;sh ;=< jdhqj we;=¨ ùu

- frdaOl f;,aj, .=K

- ; dmdxl h  y d øj dxl h  ĵ d; h  y d

. eàf u k a c ,  j dI am t l ; = ùu  k si d&

066''9 fudag¾ r: ;sßx.

moaO;sj, kv;a;=

lghq;= lrhs'
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² mK .ekajqï tallh

² mK .ekajqï iaúÉph yd negßh

(starter switch & battery)

² mK .ekajqï fudagrh  (starter motor)

² mßKd,sld iaúph (solenoid switch)

² ixrpl w;r úÿ,s iïnkaO;dj

² oe;s j<,a, ^ring gear&

² mK .ekajqï fudagrfha m%Odk fldgia

² mK .ekajqï fudagrfha ls%hdldß;ajh

² wdfrdamK moaO;shl m%Odk fldgia

- m%;Hdj¾:lh (alternator)

- fjda,aàh;d hdulh (voltage regulator)

- ls%hdldß;ajh

² úÿ,s myka moaO;s

- m%Odk myka (head lights)

- ix{d myka (signal lights

-  iefk,shk tallh (flasher unit)

- kj;d ;eîfï myka (parking lights)

- frdaOl myka (break lights)

- miq Odjk myka (reverse lamp)

- we;=<; myka (hood lights)

- WmlrK mqjrefõ myka

(instrument panel lamp)

² iaúÉp (switches)

² k<d moaO;sh (horn system)

-  m%Odk fldgia w;r iïnkaO;dj

² jd-uqjd msiakdj (windscreen wiper)

² mK .ekajQï moaO;sfha ixrpl w;r

iïnkaO;dj rEmigyka u.sk a

meyeos,s lrhs'

² mK .ekajQï fudagrfha l%shdldÍ;ajh

úia;r lrhs'

² mK .ekajqï moaO;sfha mßKd,sld

iaúpfha wjYH;dj úia;r lrhs'

² wdfrdamK moaO;sfha l%shdldÍ;ajh

úia;r lrhs'

² fudag¾ r:hl úÿ,s moaO;sh we;=<;a

mßm: igyka lshjhs'

² fudag¾ r:hl úÿ,s moaO;sfha we;s

úh yels ir, fodaI ,ehsia;=.; lrhs'

² wdo¾Y mqjrejla u; k<d mßm:hla

ia:dmkh lrhs'

6'10 fudag¾ r:hl mK

.ekakqï iy

wdfrdamK moaO;sj,

ls%hdldß;ajhg wod<

fiajd lghq;= lrhs'

6'11 fudag¾ r:hl úÿ,s

moaO;sh úu¾Ykh

lrhs'

04

04
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² ms,shjk (relays)

² /yeka (wires)

² ú,dhl (fuses)

² ia:dhs;dj

² .;sl (dynamic)

² iaÓ;sl (static)

² iqlaldkï moaO;s (steering systems)

² ,Undyq j¾.h (drop arm type)

- iqlaldkï .shr fmÜá

² ±;s ;,õj yd oj frdao j¾.h

(rack & penion)

² iqlaldkï cHdñ;sh

- frdao tl t,a, (wheel alignment)

- rc weK wdk;sh

(king pin inclination)

-   yev fldaKh (camber angle)

-   wkq.dó fldaKh (caster  angle)

- we;=,a we,h yd msg; we,h

(toe in /toe out)

² wj,ïnk moaO;sh (suspension system)

² ÿkq (springs)

² jHdj¾;l oKav (tortion bar)

² ia:dhsldrl oKav (stabilizer bar)

²  lïmk jdrl (shock absorbers)

= ² gh¾ ^frdao&

- yq,x mSvkh (air pressure)

² úúO fudag¾ r:j, ia:dhs;dj j¾Okh

i|yd jQ l%ufõo .fõIKh lrhs'

² oe;s ;,õj yd oj frdao j¾.fha

iqlaldkï moaO;shl we;=<;a ixrpl

kï lrhs'

² wj,ïNk moaO;sfha ixrpl kï

lrhs'

² wj,ïNk moaO;sfha l%shdldÍ;ajh

úia;r lrhs'

 6'12 fudag¾ r:hl

ia:dhs;dj mj;ajd

.ekSfï l%ufõo

úuid n,hs'

04
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² jd uqjdj (windscreen)

² n| (body)

² wdrlaIl má (seat belt)

² úÿ,s myka

² yÈis fodrgq

² .sks wdrlaIK Wml%u

² fodrgq w.=¿ ,Eu

² jdhq neÆka (air bag)

² ld¾hlaIu;dj by< kexùu

²  n,j¾Okh

- n,j¾Ol (power boosters)

-  iqm¾ pdc¾ (super charger)

-  g¾fnda pdc¾ (turbo charger)

-  wka;¾ isis,lh  (intercooler)

² úfudapl md,kh (emission control)

- W;afm%arl mßj¾;k  (catlatic converter)

- msgdr jdhq kej; ixirKh

(E.G.R. - Exhaust Gas  Re-circulation)

- pdflda,a leksiagrh (charcoal canister)

- o`.r l| l=gSr ixjd;kh

(positive crank case ventilation)

² u. S wdrl aIdj ;yj qre l sÍfï

jeo.;alu úia;r lrhs'

² wdrlaIdj i|yd fudag¾ r:j, fhdod

we;s Wml%u kï lrhs'

² wdrlaIdj i|yd fhdod we;s Wml%u

w¾:dkql+,j Wmfhda.S lr .kshs'

² kùk fudag¾ r:j, ld¾hlaIu;dj

by< kexùfï l%ufõo meyeÈ,s lrhs'

² msgdr jdhq moaO;sj,ska ¥Is; jdhq

mßirhg tl;= ùu md,kh lsÍfï

l%ufõo úia;r lrhs'

² mßirh ¥IKh wju l sÍug

úfud apk md,lj, odhl;ajh

meyeÈ,s lrhs'

6'13 wdrlaIdj ;yjqre

lsÍu i|yd fudag¾

r:hl fhdod we;s

Wml%u wjia:djg

WÑ; f,i Wmfhda.S

lr .kshs'

6'14 fudag¾ r:j, Ndú;

iqúfYaIS Wml%u úuid

n,hs'

02

02
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07'tÈfkod ld¾hhka

i|yd úÿ,s cjh

fhdod .kshs'

² úÿ,s  m%Nj

- ir, Odrd m%Nj (DC sources)

- úÿ,s fldaI (cells)

- m%;Hdj¾; Odrd m%Nj (AC sources)

² md,k Wml%u (control devices)

- iaúÉ j¾. (switches)

² m%;sodk Wml%u (output devices)

- úÿ,s myka j¾. (lamps)

² wl% sh Wmdx.j, (passive components)

fN!;sl ,laIK" w.hka" iajNdjh

- m%;sfrdaOl (resistors)

- Odß;%l (capacitors)

- fm%arl (inductors)

² Odß;%l iy fm%arlj, ks¾udKh

² j¾K fla; (colour codes)" fjk;a ixLHd

fla; (numerical codes)

² Odß;%l wdfrdamKh yd úi¾ckh

² ld, ksh;h

² ir, Odrd fjda,aàh;dj

² ir, Odrdj

² m%;sfrdaOl fY%aKs.; iïnkaOh

² ir, Odrd m%;sfrdaOl mßm:hl

fjda,aàh;dj iy Odrdj w;r iïnkaOh

² m%;Hdj¾; Odrd fjda,aàh;dj

² m%;Hdj¾; Odrdj

² u,aáógrh (multimeter)

- Ndú;h

7'1 úÿ,s mßm:hlg

wjYH uQ,sl Wmdx.

úu¾Ykh lrhs'

7'2 fY%aKs.; m%;sfrdaOl

mßm:j,

fjda,aàh;dj wkqj

Odrdj yeisfrk

wdldrh úu¾Ykh

lrhs'

²  ir, Odrd iy m%;Hdj¾; Odrd w;r

fjki meyeÈ,s lrhs'

²  úÿ,s mßm:j, wjYHfhka u ;sìh

hq;= úÿ,s m%Nj" md,k Wml%u" m%;sodk

Wml%u ksheÈhl o;a; w.hka lshjñka

tu Wmdx. fjkalr olajhs'

² úÿ,s mßm:j, Ndú; wl%Sh Wmdx.

y÷kd .ksñka tajdfha w.hka lshjhs'

² m%;sfrdaOl" Odrs;%l iy fm%arlj,

ks¾udKd;aul úúO;ajh meyeos,s lrhs'

² Odß;%lhla m%;sfrdaOlhla yryd

iemhqu fjda,aàh;dj f;la wdfrdamkh

ùu iy wdfrdamkh jQ Odß;%lhla

m%;sfrdaOlhla yryd úi¾ckh ùu

m%ia:dßlj olajhs'

² m%;sfrdaOlhla yryd fjda,aàh;dj iy
Odrdj w;r iïnkaO;dj m%ia;drhlska
$m%ldYkhlska  bÈßm;a lrhs'

² fY%aKs.; m%;sfrdaOl moaO;shl tla tla
m %;sfrd aOlh yryd fjda,aàh;dj
.Kkh lrhs'

² fY% aKs.; m %;sfrd aOl moaO;shl
fjda,aàh;dj u,aáógrhla u.ska
uekSfuka fodaI iys; m%;sfrdaOl y÷kd

.kshs'

04

06
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² m%;sfrdaO iudka;r.; iïnkaOh

² iul m%;sfrdaOh

² moaO;sh ;=<ska .,k iuia; Odrdj

² tla tla ixrpl ;=<ska .,k Odrdj

² fjda,aàh;dj

² iaÓr pqïnl i, oÕr WmlrK

(PMMC - Permanent Magnet Moving Coil)

² u,aáógr

- m%;siu (analog)

- úoHq;a hdka;%sl (electromechanical)

- bf,lafg%dksl (electronic)

- ixLHdxl (digital)

² ñkqï WmlrKj, ixfõ§;dj

² rdYSka iy mrdi (values and rangers)

² foda,fkalaIfha (Oscilloscope)

l%shdldÍ;ajh

² m%;Hdj¾; fjda,aàh;djl Wmßu w.h

² m%;Hdj¾; fjda,aàh;djl j¾. uOHhk uQ,

w.h (root mean square value)

7'3 iudka;r.;

m%;sfrdaOl mßm:j,

fjda,aàh;dj wkqj

Odrdj yeisfrk

wdldrh úu¾Ykh

lrhs'

7'4 ñkqï ,nd .ekSfï §

u,aáógr iy

foda,fkalaIh

Ndú;h úuid n,hs'

² iudka;r m%;sfrdaOl moaO;shl tla

tla m%;sfrdaOlh yryd .,k Odrdj

.Kkh lrhs'

² iudka;r m%;sfrdaOl moaO;shl Odrdj

uekSfuka fodaI iys; m%;sfrdaOl

y÷kd .kshs'

² úµq;a hdka;%sl" bf,lafg%dksl m%;siu

iy ixLHdxl u,aáógr fjkalr

Ndú;hg .kshs'

² fok ,o m%;sfrdaOlj, w.hka úúO

´ï mrdi Ndú; lr u,aáógrfhka

ukshs'

² úúO fY%aKs.; m%;sfrdaOl moaO;s

yryd fjd a, aàh;d nei au úúO

u,aáóg¾ Ndú; lr ukshs'

² wNHka;r ix{dj Ndú; lr

foda,fkalaIfha ld, fnÿï iy

fjda,aàh;d fnÿï wlaI l%udxlkh

lrhs'

² foda,fkalaIh Ndú; lr m%;Hdj¾;

fjda,aàh;djl ixLHd;h iy YS¾I

w.h ukshs'

² m %;Hdj¾; fjd a, aàh;djl

u,aáógrfhka uefkk w.h iy

YS¾I w.h w;r iïnkaO;dj fidhd

.kshs'

04

04
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² m%;sfrdaOlhla" Odß;%lhla" fm%arlhla

fj;g m%;Hdj¾;l fjda,aàh;djla

fhÿ úg Odrdfõ yeisÍu ksÍlaIKh

lr fjda,aàh;d iy Odrd ;rx.dldrh

fjk fjk u mßudKhlg w¢hs'

² tla tla Wmdx. yryd fjda,aàh;dj

iy Odrdfõ yeisÍu l,d igyka u.ska

olajhs'

² fok ,o m%;sfrdaOlhl" Odß;%lhl

iy fm%arlhl w.hhka L.R.C ógrh

Ndú; lr ukshs'

² Odß;%l iy fm%arlj, m%;sndokh

fjk fjk u .Kkh lrhs'

² .Kkh lrk ,o w.hhka Ndú; lr

m%;sfrdaOl-fm%arl" m%;sfrdaOl-Odß;%l"

m%;sfrdaOl-fm%arl-Odß;%l fY%aKs.;

moaO;shl iïndokh .Kkh lrhs'

² il%Sh cjh (active power)" oDYH cjh

(apparent power)" m%;slS%hl cjh (re-

active power)" cj ;s%fldaKhla u.ska

olajhs'

² cj idOlh ksrjµ lsÍfï wjYH;dj

w.hhs'

² m%;sfrdaOl" Odß;%l iy fm%arl"

m%;Hdj¾;l fjda,aàh;dj i|yd olajk

m%;spdrh

² l,d rEm igyka (phasor diagrams)

² Odß;%l m%;sndokh (capacitive reactance)

iy fm%arl m%;sndokh (inductive reactance)

² fY%aKs.; mßm:j, iïndokh

(impedance)

- m%;sfrdaOl-Odß;%l

- m%;sfrdaOl-fm%arl

- m%;sfrdaOl-Odß;%l-fm%arl

² cj ;s%fldaKh (power triangle) iy

cj idOlh (power factor)

7'5 m%;Hdj¾;l

fjda,aàh;djla"

m%;sfrdaOl" Odß;%l

yd fm%arl i|yd fjk

fjku fhÿ úg

.,dhk Odrdfõ

yeisÍu úu¾Ykh

lrhs'

7''6 m%;sfrdaOl" Odß;%l"

fm%arl fY%aKs.;

mrsm:" m%;Hdj¾;

iemhqïj, § l%shd

lrk wdldrh

úYaf,aIKh lrhs'

06

06
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² .Dy úÿ,s mßm:j, Ndú; jk Wmdx.

y÷kdf.k kï lrhs'

² jh¾ we§u i|yd Ndú; lrk

Wmdx.j, iïu; ixfla; w|shs'

² úÿ,s /yeka we§fï mßm: rEm igyka

ksjerÈ j lshjhs'

² úÿ, s /yeka we§fï mßm:hl

wdrlaIl Wml%u iy md,k Wml%u

fjka lr olajhs'

² mdßfNda.slhdf.a wjYH;dj u;

ksjdi ie,eiaula i|yd jh¾ we§fï

rEm igykla w¢hs'

² f j k al r k h l a" RCCB, MCB iys; j

úÿ,s mykla iy flfjks msgqjdkla

i|yd /yeka we§fï mßm:hla tl,ia

lrhs'

² /yekaj, .,dhk Odrdj wkqj

yrialv j¾.M,h oelaùfï iïu;

l%uh Ndú; lr /yeka kïlr we;s

wdldrh igyka lr .kshs'

² fok ,o o;a; Ndú; lr ksjfia úÿ,s

mßfNdackh i|yd ì,a m;la ilihs'

² .Dy úÿ,s mßm:j, fhfok Wml%u iy

Wmdx.j,  ls%hdldß;ajh iy Ndú;hka

² wdrlaIl Wml%u

² mdßfNda.sl  tallh

(consumer unit)

-  fYaI Odrd mßm: ì¢kh (RCCB)

-  isÕs;s Odrd mßm: ì¢kh   (MCB)

-  fjkalrkh (isolator)

² md,k Wml%u

- iaúÉ j¾.

- isú,ska u,a

² Wmdx.

- .s,a¨ï fmÜá iy kdhskS (conduits)

- jh¾ j¾.

- myka w,ä  (bulb holder)

- N+.; bf,lafg%davh (socket)

- flfjks msgqjdk

² iïu; ixfla;

² jh¾ lsÍfï iïu; wdjqo iy tajdfha

Ndú;hka" N+.; lsÍï iy wdrlaIdj

² úÿ,s ì,a m;la ilia lsÍu i`oyd wjYH

o;a;

087'7  .Dy úÿ,s /yeka

ia:dmkh lsÍfï

mßm: rEm

igyklg wkqj

wod< Wmdx. f;darhs'
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² f;l,d moaO;shl fjda,aàh;djka
w;r l,d fjki meyeÈ,s lrhs'

² m%Odk úÿ,s cjh fnod yeÍfï
mßkdulhl m%d:ñl iy oaú;ShSl
t;=ï iïnkaO lr we;s wdldrh rEm
igyklska olajhs'

² ;re iy ±,a iïnkaO;d olajk
f;l,d mßm: igykl ux

fjd a, aàh;dj" ux Odrdj" l,d
fjda,aàh;dj iy l,d Odrdj i<l=Kq
lrhs'

² l¾udka;Yd,dj, Ndú; jk úÿ,s
WmlrKj, ;re iy oe,a iïnkaO;d

olajk wjia:d kï lrhs'

² ksmehqul .=Kd;aul nj flfrys

n,mdk idOl kï lrhs'

² tla tla idOlh ksmehqfï .=Kd;aul

nj flfrys we;s lrk n,mEu úia;r

lrhs'

² úúO ks¾Kdhl u; bxðfkare øjH

j¾.SlrKh lrhs'

² ta ta øjH i`oyd wdfõKsl .=K

meyeÈ,s lrhs'

² ir, ksmehqula lsÍfï § iqÿiq øjH

f;dard .kshs'

² ld,h wkqj tl,d iy f;l,d

m%;Hdj¾; fjda,aàh;djl fjkia ùu

² tl,d iy f;l,d moaO;sj, l,d rEm

igyka

² f;l,d moaO;shl ;re iy ±,a iïnkaOh

² ;re iy ±,a iïnkaO;dj, cjh

² .=Kd;aul nj flfrys n,mdk idOl

² iqÿiq øjH

² .e<fmk WmlrK

² ksjerÈ Ys,amSh l%u

² msßú;rj,g wkql+, nj

² bxðfkare øjH

² f,day $ wf,day

² f,day - f*ria

    - ksf*ria

² Y=oaO f,day ^wñY% f,day&

² ñY% f,day

² iajNdúl wf,day

±j" rn¾" mdIdK

7'8 wjYH;dj wkqj

;ksl,d iy f;l,d

moaO;s fhdod .kshs'

8'1 ksmehqul .=Kd;aul

;;a;ajhka /l

.ekSug wjYH idOl

úu¾Ykh lrhs'

8'2 ksmehqula i`oyd

fhda.H øjH f;dard

.ekSfï oS ie,lsh

hq;= lreKq úu¾Ykh

lrhs'

08

02

06

08' ksIamdok
lghq;=j, oS
;dlaIKfõohg
wod< jk fia
øjH" Ys,amSh l%u

f;dard .kshs'
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² lD;%su wf,day

lD;%su rn¾" ma,diaála j¾.

² øjHj, .=K

² fN!;sl .=K (Physical  properties)

- >k;ajh - ̂Density&

- mDIaÀl wd;;sh - (Surface  tension)

- ÿiai%dú;dj -  (Viscosity)

- øjdxlh (Melting point)

- ;dmdxlh (Boiling point)

² ridhksl .=K (Chemical Properties)

- u< ne`§ug m%;sfrdaOh

(Corrosion Resistance)

- ridhksl wl%sh;djh

(Chemical Inertness)

² úoHq;a yd pqïnl .=K

(Electrical & Magnetic Properties)

- m%;sfrdaOl;dj   (Resistivity)

- ikakdhl;dj (Conductivity)

- pqïnl i%dj >k;ajh

(Magnetic Flux Density)

² hdka;%sl .=K  (Mechanical Properties)

- ;kH;dj    (Ductility)

- wdykH;dj (Malleability)

- ±ä nj     (Hardness)

- Yla;;dj    (Toughness)

- Nx.=r;dj    (Brittleness)

- m%;Hia:;dj (Elasticity)

- iqúld¾h;dj (Plasticity)
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8'3 ksmehqï lsÍfï §

iqÿiq wdjqo yd

WmlrK  ksjerÈ

Ys,amSh l%u wkqj

Ndú; lrhs'

² w;a wdjqo yd WmlrK

² uekSfï yd i,l=Kq lsÍfï WmlrK

² lemSfï WmlrK

² ú§fï WmlrK

² /ySfï yd f.jd oeófï WmlrK

² ksuyï lsÍfï WmlrK

² cj WmlrK ^Power equipments&

- cj lsh; ^Power Saw&

- ú§fï hka;% ^Drilling Machines&

- ,shùfï hka;% (Lathe Machines)

- fufy¨ï hka;% ^Milling Machine&

- ksueÿï hka;% (Grinding Machines)

- yev .dk hka;%  (Shaping Machines)

- iEreï hka;% (Boring Machines)

² f;dard .ekSu

² msßú;r (Specifications)

² ld¾hhka (Tasks)

² hka;% l%shdlrùfï fõ. (Machines speeds)

² kv;a;= lsÍu

² iafkaykh (Lubrication)

² isis,kh (Cooling)

² iSreudre lsÍu (Adjustment)

² f.jqk fldgia udre lsÍu

(Replacement)

² ksIamdok l%shdj,sfha § Ndú;hg .;

yels WmlrK yd wdjqo ldKAvj,g

fjkalr olajhs'

² ksIamdok ld¾hhg WÑ; cj wdjqo

yd w;a wdjqo f;dard .kshs'

² ksis l,g wdjqo yd WmlrK kv;a;=

lsÍug ie,ls,su;a fjhs'

² hka;% yd WmlrK Ndú;fha § tajdg

wod< wdrlaIl ms<sfj;a wkq.ukh

lrhs'

² ie,iqulg wkqj ;=kS ;yvq fhdod

.ksñka w;a wdj qo Ndú;fhka

ksuejqula lrhs'

² ie,iqulg wkqj f,day jev

fldgila ;ekSfï § l< hq;= hka;%

l¾u yd WÑ; cj WmlrK kï

lrhs'

12
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² yevhï lsÍu (Forming)

- we,a yevhï lsÍu ̂ cold forming&

- r;a yevhï lsÍu ^hot forming&

² yev ieliSfï Ys,amSh l%u

²  lïu,a jev (smithy)

- keóu ^bending)

- weUÍu (twisting)

- ;e,Su (forging)

- frda,a lsÍu (rolling)

- fkrjqu (extruding)

- fldgia bj;a lsÍu (?)

² yevhï lsÍug iqÿiq ;;a;aj

- n,h

- mSvkh

- WIaK;ajh

- m%idrKh

- isis,k iS>%;dj

² yevhï lsÍfï § ie,lsh hq;= lreKq

- m%idrK jdis

- ksuyï jdis

² fldgia tl,ia lsÍfï l%u

² we,ùu (adhesion)

² fmdg weK fh§u (screw thread)

² uqÜgq l%u (jointing)

- fya;a;= uQÜgqj (butt joint)

- ylal uQÜgqj (folded seam joint)

² ñáhï lsÍu (riveting)

² yevhï lsÍfï uQ,sl l%u úia;r lrhs'

² fok ,o NdKavhl$ ie,iqul

we;=<;a yevhï Ys,amSh l%u kï lrhss'

² øjH .=K u; yevhï lsÍfï l%u

f;dard .kshs'

² yevhï Ys,amSh l%uhg fhda.H øjH

.=K iy ;;a;aj kï lrhs'

²  úúO yev iys; yevhï lrhs'

² ksuejqulg wh;a fldgia tl,ia

lsÍfï úúO l%u úia;r lrhs'

² øjH" ia:dkh" m%ñ;sh" ld¾hh wkqj

fldgia tl,ia lsÍfï iqÿiq l%uh

f;dard .kshs'

8'4  ksIamdokhla lsÍfï

§ wod< fldgia

yevlr .ekSfï l%u

Ndú; lrhs'

8'5 fldgia tl,ia

lsÍfï Ys,amSh l%u

fhdod .ksñka

ksIamdokfha

fhfohs'

06
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² mEiaiSu (soldering&

- uDÿ mEiaiSu ^soft soldering&

- ±ä mEiaiSu ^hard soldering&

- lïu,a mEiaiSu ̂blacksmith soldering&

² fj,aäu (welding&

- úoHq;a pdm mEiaiSu

(Electric  arc  welding)

- jdhq mEiaiSu (Gas welding)

² CNC hka;%

² ye¢kaùu

- ksIamdok l%shdj,sfha §

mß.Kl wdY%s; l%shdldrlïj,

wjYH;dj iy ksjerÈ;dj

- l%uf,aLhl (programming)

wjYH;dj

² Ndú;hka

- f,day lemSu (cutting)

- lemqï wdjqo Ndú;fhka

- f,ai¾ lsrK Ndú;fhka

- úoHq;a úi¾ck l%u

Ndú;fhka

- f,day keóu (bending)

- ksueÿï lsÍu (grinding)

² ksjerÈ Ys,amSh l%u wkq.ukh lrñka

wiaÓr (temporary)  tl,ia lsÍï lrhs'

² w¾O iaÓr (semi permanent) uQÜgq l%u

kï lrhs'

² ñáhï uQÜgq fhdod .ksñka fldgia

tl,ia lrhs'

² úúO fj,aäk a l %u w;r we;s

fjkialï ixikaokh lrhs'

² úoHq;a pdm mEiaiqï l%uh u.ska

iaÓr permanent) tl,ila lrhs'

² mEiaiqï ld¾hj, § wdrlaIdj

ms<sn| ie,ls,su;a fõ'

² ksIamdok l%shdj,sfha § mß.Kl

wdY%s; l%shdldrlïj, wjYH;dj"

ksjerÈ;dj yd jeo.;alu w.hhs'

² úúO Ndú;hka i|yd fhda.H C.N.C

hka;% j¾. kï lrhs'

² úúO C.N.C hka;% u.ska isÿ l< yels

ld¾hhka kï lrhs'

² C.N.C hka;% iy wfkl=;a hka;%

Ndú;h w;r jdis wjdis ixikaokh

lrhs'

048'6 ksIamdok lafIa;%fha

mrs.Kl wdY%s; j

hka;% fufyhùfï

l%ufõo ms<sn`o j

f;dr;=re .fõIKh

lrhs'
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² CNC hka;% j¾.

- CNC f,a;a hka;%

^CNC Lathe machine/CNC turning

 centre&

- CNC fufy¨ï hka;%

^CNC Milling machine/CNC Machining

 centre&

- CNC f,ai¾ lemqï hka;%

^CNC Lazer cutting machine&

- CNC úoHq;a úi¾ck hka;%

^CNC Electro discharge machine&

- CNC keófï hka;%

^CNC bending machine&

- CNC ksueÿï hka;%

^CNC grinding machine&

- CNC isÿre lrk hka;%

^CNC punch press machine&

² fN!;sl rdYs yd wkqrEm wka;¾cd;sl tall

- ld,h (time)

- È. (length)

- j¾.M,h (area)

- mßudj (volume)

- ialkaOh (mass)

- WIaK;ajh (temperature)

- mSvkh (pressure)

- úoHq;a Odrdj (electric current)

- úoHq;a úNjh (electric potential)

² rdYshg wod< wka;¾cd;sl tall

ksjerÈ j kï lrhs'

² oS we;s ñkqï tall iïu; ixfla;

u.ska igyka lrhs'

09';dlaIKfõofha §

Ndú; jk iïu;

ñkqï iy ñkqï

WmlrK ms<sn|

úu¾Ykh lrhs'

9'1 úúO ñkqï i|yd

iïu; wka;¾cd;sl

tall y÷kd .kshs'

04
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9'2 ñkqï WmlrKj,

l%shdldß;aj ,laIK

úu¾Ykh lrhs'

- Yla;sh $ ld¾hh (energy/work)

- cjh (power)

- ;Sj%;dj (intensity)

- wdf,dalh (light)

- èjksh (sound)

² ñkqï l%udxlkh

² f¾Çh

Wod( WIaK;ajudkh" fldaÿj

² fldaKsl

Wod( fldaKudkh" i<o`.r ógr

  (moving coil meter)

² ixfõol iy mdrkdhl

(sensors & transducers)

² w¾:l:kh

² ixfõol fyda mdrkdhl fh¥ ñkqï

WmlrK

Wod( riosh WIaK;ajudkh"

ixLHdxl WIaK;ajudkh"

hdka;%sl fõ.udmlh"

ixLHdxl fõ.udmlh"

bf,lafg%dksl ;rdÈh"

la,sfmdakaógrh

² ñkqï WmlrKj, úúO;aj úia;r

lrhs'

² l%shdldß;ajfha úúO;ajh wkqj ñkqï

WmlrK fjkalr olajhs'

² ixfõol iy mdrkdhl Ndú; kQ;k

ñkqï WmlrK úuid n,ñka tajdfha

fhda.H;dj ;=,kd;aul j myohs'

06
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² ñkqul ksrjoH;dj yd h:d;:H nj

(accuracy & precision)

² ñkqï fodaI  (measurement errors)

² l%udxlk fodaI (calibration errors)

² uQ,dxl fodaIh (zero error)

- Y=kH ieliSu (zero error correction)

² ñkqï lshùfï iy igyka lsÍfï fodaI

² ñkqul ksrjoH;dj flfrys n,mdk idOl

² ixfõ§;dj (sensitivity)

- úÿ,s ñkqï WmlrK^´ï$fjda,aÜ&

² l=vdu ñkqu (least count)

² ñkqï WmlrK f;dard .ekSfïoS ie,lsh hq;=

lreKq

² ueksh hq;= ñkqfï úYd,;ajh

² ksrjoH;dj

² msßú;r

-

9'3 ñkqï ksjerÈ j

.ekSfï ksmqK;dj

m%o¾Ykh lrhs'

² ñkqul ksrjoH;dj mokï lr .ksñka

uekSu i|yd WÑ; ñkqï WmlrK

f;dard .kshs'

² ñkqï fodaI wju lr .ekSfï l%u

Ndú; lrñka ñkqï .kshs'

08
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 1'1 bxðfkare m%ñ;s iy

msßú;rj,

jeo.;alu úia;r

lrhs'

1'2 fmdÿ Ndú;fha

mj;sk bxðsfkare

m%ñ;s iy msßú;r

moaO;s kï lrhs'

² bxðfkare m%ñ;shla ye`Èkaùu

² bxðfkare m%ñ;s iy msßú;r w;r fjki

² bxðfkare m%ñ;s iy msßú;r u.ska

NdKavfha fyda fiajdfõ we;s nj iy;sl

flfrk .=K

² wdrlaId iys; nj

² úYajdikSh;ajh

² Wiia ;;a;ajh

² ksIamdokfha § kdia;sh iy fodaaI

wju lsÍu

² by< M,odhS;dj

² bxðfkare m%ñ;s iy msßú;r  iïmdokh

² fmdÿfõ Ndú; jk m%ñ;s iy msßú;r

² ISO

² SLS / BS

² CIDA  building specifications

² Building regulations

² SMM (Standard Methods of

Measurement)

² IEE / IEEE

² SAE (Society of Automobile Engineers)

 ² bxðfkare m%ñ;s iy msßú;r ilia

lsÍfï ks¾Kdhl úia;r lrhs'

² bxcsfkare ld¾hhkag wod< m%ñ;s yd

msßú;r ,nd .ekSu i|yd

mßYS,kh l< hq;= ,shlshú,s

f;dard .kshs'

01' bxðfkare m%ñ;s

iy msßú;r

;dlaIKsl

mßirhl §

Ndú; lrhs'

04
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 ² Yla;s m%Nj (energy sources)

² mqk¾ckkSh (renewable) Yla;s m%Nj

- c,fha úNj$pd,l (potential/

kinetic) Yla;sh

- iq<x (wind) Yla;sh

- iQ¾h (solar) Yla;sh

- Woï /<s (tidal wave) Yla;sh

- ffcj  ialkaO (bio mass)

² mqk¾ckkSh fkdjk (non-renewable&

Yla;s m%Nj

- fmdis, bkaOk (fossil fuel) Yla;sh

- kHIaál (nuclear) Yla;sh

- iajNdúl jdhq (natural gases)

² Yla;s Ndú;h

- pd,l Yla;sh

- mSvk Yla;sh

² ;,nur (turbine& j¾.

- lma,dka (Kaplan)

- *%ekaisia (Francis)

- fm,agka (Pelton)

² c, úÿ,s n,d.drhl wx.

- mSvk WuÕ (pressure tunnel)

- i¾ck l=àr (surge chamber&

- fmkaiafgdla (penstock)

- ;,nur (turbine&

- úÿ,s ckl (generator)

² c, úoq,s n,d.dr j¾.SlrKh

² cj m%udKh wkqj

² c, ysi wkqj

2'1 úÿ,s n,d.drhl

l%shdldß;ajh úuid

n,hs'

² mqk¾ckkSh iy mqk¾ckkSh fkdjk

Yla;Ska w;r fjki meyeÈ,s lrhs'

² mqk¾ckkSh iy mqk¾ckkSh fkdjk

Yla;s m%Nj kï lrhs'

² tla tla m%Njh Ndú;fhka úoHq;a

Yla;sh ksmoùfï oS Yla;s mßj¾;kh

isÿjk  wdldrh úia;r lrhs'

² c, ysi (water head) wkqj fhdod

.kakd ;, nur j¾.j, úúO;aj

meyeos,s lrhs'

² c, úÿ,s n,d.drhl uQ,sl ieleiaul

leá igykla w¢hs'

² úúO idOl u; c, úoq,s n,d.dr

j¾.SlrKh lrhs'

² iQ¾h Yla;sh úÿ,s Yla;sh njg

mßj¾;kh lr.kakd wdldrh

meyeos,s lrhs'

² ckkhjk wdldrh;a tfia ckkh

lr.;yels ld,h;a wkqj Yla;sh

.nvd lr ;nd .ekSfï wjYH;dj

meyeos,s lrhs'

² iïfm%aYKh yd fnod yeÍu i|yd;a

úúO WjdrK l%shd;aul lsÍu i|yd;a

m%;Hdj¾; Odrdjla njg mßj¾;kh

lsÍfï wjYH;dj meyeos,s lrhs'

² mßir ys;ldó" ,dn odhS yd wkjr;

iemhqula ,nd oSu i|yd jvd;a iqÿiq

m%Nj ;d¾lslj fhdackd lrhs'

0802'úÿ,s cjh

W;amdokh"

iïfm%aIKh" fnod

yeÍu iy Ndú;h

ms<sn| úu¾Ykh

lrhs'
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² iïfm%aIKh (transmission& iy fnodyeÍu

(distribution&

² iïfm%aIK fjda,aàh;dj

² fnodyeÍfï fjda,aàh;dj

² cd;sl úÿ,sn, moaO;sh (national grid)

² cd, Wmfmd< (grid substation&

² m%dfoaYSh Wmfmd< (regional substation&

² iïfm%aIKfha § iy fnodyeÍfï § Ndú;

lrk m%Odk Wmdx. iy WmlrK

² iaõÉ mkak (switch gear)

² mßKdul (transformers)

² Yla;s mßj¾;kh

² lial=remamq kshuh (Cork screw rule)

² iqqr;aa kshuh (right hand rule)

² ju;a kshuh (left hand rule)

² ckl l%shdj  (generator action)

² fudagrhl l%shdj (motor action)

² m%;Hdj¾; Odrd ckl

² iajhx ielnQ ckl

(self excited  generators &

² fjka fjka j ielnQ ckl

(separately excited generators &

² m%;Hdj¾; Odrd fudag¾ j¾.

² t;=ï rys; N%ul fh¥ fudag¾

² ;ksl,d fm%arK fudag¾

(single phase induction motor &

2'2 Y%S ,xldfõ úÿ,s n,h

iïfm%aIKh iy

fnodyeÍfï

hdka;%Kh meyeÈ,s

lrhs'

2'3 N%ul hka;%hl

uQ,O¾uh meyeÈ,s

lrhs'

2'4 m%;Hdj¾; Odrd

hka;%j, ,dlaIKsl

wOHhkh lrhs'

² iïfm%aIKh  iy  fnodyeÍu  i|yd

Y%S  ,xldfõ  Ndú;  jk   iïu;

fjda,aàh;d i|yka lrhs'

² iïfm%aIKh iy fnodyeÍu i|yd

úúO fjda,aàh;d Ndú;fha jeo.;alu

meyeos,s lrhs

² úÿ, s n,d.drhl i sg k sjil a$

l¾udka;Yd,djla olajd úÿ,sh ,nd

fok wdldrh úia;r lrhs'

² my; i|yka Yla;s mßj¾;khka

isÿjk wdldrh ta yd iïnkaO kshu

wkqidrfhka meyeÈ,s lrhs'

hdka;%sl Yla;sh  úÿ,s Yla;sh

úÿ,s Yla;sh  hdka;%sl Yla;sh

² m%;Hdj¾; Odrd hka;%hl iam¾Yl

ú,sj, l%shdj meyeÈ,s lrhs'

² m%;Hdj¾; Odrd cklhl m%;sodk

w.%%j, mssysgk fjda,aáh;d ;rx.h

w`Èhs'

² iajhx ielnQ cklj, (self excited

generators& iy fjka fjka j ielnQ

cklj, (separately excited genera-

tors & fjki meyeÈ,s lrhs'

04

04
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² f;l,d fm%arK fudag¾

(three phase  induction motor &

² wdjrK O%ej fudag¾

(shaded pole motor &

² t;=ï iys; N%ul fh¥ fudag¾

²  iuuqyq¾;l fudag¾

 (synchronous  motor &

²  id¾j fudag¾

 (universal  motor &

² N%ul hka;%hl wdfïp¾ t;=u" lafIa;%

t;=ug iïnkaO jk wkaou

² fY%aKs t;=ï (series wound&

² Wmm: t;=ï (shunt wound&

² ixhqla; t;=ï (compound wound&

² wdfïprhl ckkh jk fjda,aàh;dj

² ;rx.dldrh

² fjda,aàh;dj r|d mj;sk idOl

² ir, Odrd fudagrhl wdfïpr Odrdj

wkqj jHdj¾;h (torque& iy fõ.h w;r

fjkiaùu

2'5 úúO ir, Odrd

hka;%j, ,dlaIKsl

wOHhkh lrhs'

² m%;Hdj¾; Odrd fudag¾ j¾.SlrKh

lrhs'

² m%;Hdj¾; Odrd fudagrhl N%ul

pqïnl lafI a; %h iy wdrïNl

jHdj¾;h we;s jk wdldrh meyeÈ,s

lrhs'

² tla tla fudagrfha Ndú; i|yka lrhs'

² tl,d fudagrhl N%uK ÈYdj udre

lrhs'

² f;l,d fudagrhl N%uK ÈYdj udre

lrhs'

² fY%aKs t;=ï" Wmm: t;=ï" iy ixhqla;

t;=ï fudag¾j, o`.r iïnkaO lr

we;s wdldrh w¢hs'

² ir, Odrd hka;%hl kHdfoaYlfha

(comutator& l%shdj meyeÈ,s lrhs'

² ir, Odrd cklhl m%;sodk w.%j,

;rx.dldrh w¢hs'

² ir, Odrd cklhl m %; sodk

fjda,aà;dj jeä lr.; yels wdldrh

meyeÈ,s lrhs'

² tla tla fudag¾ j¾.fha wdfïpr

Odrdj wkqj fõ.h iy jHj¾;h

fjkia jk wdldrh m%ia;dßl j

ksrEmKh lrhs'

² úúO ir, Odrd fudag¾j, Ndú;

i|yka lrhs'
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² mßKdul yd iïnkaO uQ,O¾u

² úoHq;a pqïnl fm%arKh

(electro magnetic  induction &

- iajhx fm%arKh (self induction&

- wfkHdakH fm%arKh

(mutual induction&

² mßKdul t;=ïj, fmdg ixLHdj iy

fjda,aàh;dj w;r iïnkaOh

² mßKdul j¾.

² cj  (power) mßKdul

² wjlr (step down&

² wêlr (step up&

² fjkalrK (isolation &

² WmlrK mßKdul

(Instrument transformers)

² Odrd mßKdul (current transformers&

² úNj mßKdul

(potential  transformer&

² iajhx  mßKdul (auto transformer)

² úoq,sh yd iïnkaO Wjÿre

² úÿ,sier je§u

² mßjrk fodaI

² N+.; w.%fha fodaI

² mqoa.,dkqnoaO ,laIK

² .sks .ekSu

² wêOdrd .e,Su

² ,sys,a iïnkaO;d

2'6 úúO mßKdulj,

Ndú; úu¾Ykh

lrhs'

2'7 úÿ,sh Ndú;fha §

mqoa., iy foam<

wdrlaIdj i`oyd

n,mdkakd jQ

mQ¾fjdamd ms<smÈhs'

² mßKdulhl uQ,O¾uh meyeos,s lrhs'

² m%odk fjda,aàh;dj fjda,aÜ 230 la jk

cj mßKdulhl" m %; so dk

fjd a, aàh;dj uek tu. sk a

mßKdulfha j¾.h y÷kd .kshs'

² mßKdulhl fmdgj,a w;r wkqmd;h

iy fjda,aàh;d w;r wkqmd;h mokï

lr .ksñka ir, .eg¨ úi|hs'

² úúO mßKdulj, ielei au"

l%shdldß;ajh iy Ndú; meyeÈ,s lrhs'

² úÿ,s ier je§ug fya;= i|yka lrhs'

² úÿ,s ier jeoSfuka we;sjk ydkslr

;;a;aj flfrys Odrd m%udKfha

n,mEu meyeÈ,s lrhs'

² úÿ, s ier je§ug n,mdk

mqoa.,dkqnoaO ,laIK fmkajd fohs'

² wl=Kq flàu ksid úÿ,s ikakdhlj,

isÿjk i¾ck l%shdj meyeÈ,s lrhs'

08
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² i¾ck Wjÿre (surge hazards)

² wl=Kq flàu

² wdrlaIl mQ¾fjdamd

² cd;Hka;r úÿ,s bxðfkare fr.=,dis

² wdrlaIl Wml%u

- mßm: ì|sk

- wdrlaIl me<÷ï

- wdrlaIl fuj,ï

² w¾O ikakdhl

² w¾O ikakdhl uQ,øjHj, .=K

² P  j¾.fha iy N  j¾.fha w¾O

ikakdhl øjH

² P  iy N  øjHj, Ndú;

² P-N  ikaêh

² vfhdav (Diode& j¾.

² Rcqldrl vfhdav (Rectifier diode&

² fik¾  vfhdav (Zener diode&

² wdf,dal úfudapl vfhdav

(Light Emitting Diode - LED)

² ,laISh iïnkaOl vfhdav

(Point contact diode&

² vfhdav j¾. keUqre lsÍu (biasing) iy

Ndú;

3'1 w¾O ikakdhl

øjHj, ,dlaIKsl

meyeÈ,s lrhs'

3'2 wjYH;dj wkqj úúO

j¾.fha P-N ikaê

fhdod .kshs'

² cd;Hka;r úÿ,s bxðfkare fr.=,dis

(International Electrical Engineering

Regulations& j,g wkql+, j wdrlaIl

mQ¾fjdamd ms<smeÈh hq;= wdldrh

meyeÈ,s lrhs'

² úÿ,suh ld¾hhkaj, § wod< wdrlaIl

mQ¾fjdamd wkq.ukh lrhs'

² w¾O ikakdhl u Q,øjHj,

bf,lafg%dak úkHdih mokï lr

.ksñka tajdfha .=K meyeos,s lrhs'

² P  j¾.fha iy N  j¾.fha w¾O

ikakdhl øjHj, jHqyh meyeÈ,s lr

ikakdhl;dj j¾Okh jk wdldrh

úia;r lrhs'

² P-N  ikaêhl mßmQ¾K ,dlaIKsl iy

m%dfhda.sl ,dlaIKsl jl% w`Èhs'

² Rcqldrl vfhdav" fik¾ vfhdav"

LED  iy ,laI Sh iïnkaO;d

vfhdavj, fmr keUqre iy miq keUqre

,dlaIKsl jl% w`Èhs'

² by; vfhdavj, l%shdldß;aj iy

Ndú; meyeÈ,s lrhs'

² N-P-N  iy  P-N-P g%dkaisiag¾j,

ieleiau w`Èhs'

02

14

03'bf,lafg%dksl

;dlaIKh

tosfkod Ndú;

i|yd fhfok

wdldrh úu¾Ykh

lrhs'
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² P-N  øjHj, fjk;a Ndú;

² oaúO%ej g%dkaisiag¾

(Bipolar Junction Transistor - BJT&

² ikaê lafIa;% wdprK g%dkaisiag¾

(Junction Field  Effect Transistor  - JFET)

² w¾O ;rx. RcqlrKh

(half wave rectification)

² mQ¾K ;rx. RcqlrKh

(full wave rectification)

² ueo ijqk;a (center tapped) mßKdul

² fia;= Rcqldrl (bridge rectifier)

² fmÍu (filtering)

² fjda,aàh;d hdukh (voltage regulation)

² ix.Dys; hdul (IC voltage regulator)

mßm:

² uDÿ mEiaiSfï (soft soldering) l%shdj,sh

² uDÿ fmdä (soft solder)

² iHkao (flux)

² úÿ,s mdykh (soldering iron)

² oaúO%ej g%dkaisiagr ;=< we;s  P-N

ikaê fol keUqre l< hq;= wdldrh

meyeÈ,s lr wod< mßm: igyk w`Èhs'

² g%dkaisiagrh ;=< Odrdj .,dhk ÈYdj

olajñka tys l%shdldß;ajh meyeÈ,s

lrhs'

² ikaê lafIa;% wdprK g%dkaisiag¾

(JFET)  j, wNHka;r ieleiau we|

l%shdldß;ajh meyeÈ,s lrhs'

² JFET  keUqre lrk wdldrh meyeÈ,s

lrhs'

² w¾O ;rx. iy m Q¾K ;rx.

RcqlrKfha fjki meyeos,s lrhs'

² w¾O ;rx. iy m Q¾K ;rx.

iDcqlrKh i|yd mßm: igyka w¢hs'

² ueo ijqk;a mßKdulhla Ndú; lr

mQ¾K ;rx. Rcqldrl mßm:hla uDÿ

mEiaiSu u.ska tl,ia lrhs'

² fia;= Rcqldrlhla Ndú; lr mQ¾K

;rx. Rcqldrl mßm:hla tl,ia

lrhs'

² fmrykla fh§fuka miq ir, Odrd

uÜgu jeä ù /<s;s fjda,aàh;d uÜgu

(ripple voltage level ) wvqjk nj

olajhs'

² ix.Dys; mßm: fjda,aàh;d hdulhla

iïnkaO l sÍfuka m %; sodk

fjda,aàh;dj ia:djr lrhs'

083'3 P-N ikaê fhdod

.ksñka m%;Hdj¾:

fjda,aàh;dfjka

ia:dhS ir< Odrd

fjda,aàh;djla ,nd

.ekSfï l%u

úu¾Ykh lrhs'
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² g%dkaisiagrj, o;a; j.= weiqßka

mrdñ;sl ,nd .kshs'

² i aúphla f,i Ndú; l< yels

g%dkaisiagrhla mrdñ;sl weiqßka

f;dard .kshs'

² g%dkaisiagrhl mßj¾;Sh ,dlaIKsl

jl%h weiqßka iaúÖlrK l%shdj,sh

meyeos,s lrhs'

² hdka;% sl iaúphl;a g%dk aisi agr

iaúphl;a fjki ii`ohs'

² g%dkaisiagrh iaúphla f,i Ndú;

lrñka ms,shjkhla l%shd lrjhs'

² g%dkaisiag¾ keUqre lsÍfï l%u oelaùu

i|yd mßm: igyka w|shs'

² iaÓr iy iajhx keUqre lsÍïj,g wod<

.Kkh lsÍï isÿlrhs'

² oS we;s mßm: igyklg wkqj úNj

fnÿï keUqrej Ndú; lr l=vd ix{d

j¾Olhla tl,ia lrhs'

² foda,fkalaIh Ndú;fhka m%odk iy

m%;sodk ;rx.dldr ixikaokh lrhs'

² j¾Ol mßm:hl ikaê lafIa;% wdprK

g%dkaisiagrhl fhoSu" o< mßm:

igykla u.ska olajhs'

3'4 oaúO%ej g%dkaisiagr"

iaúphla f,i fhdod

.ekSfï yelshdj

úuid n,hs'

3'5 ix{d j¾Okh

i|yd g%dkaisiag¾

Ndú;h úuid n,hs'

² oaúO%ej g%dkaisiagrj, (BJT) mrdñ;sl

² Odrd ,dNh (current gain)

² Wmßu ix.%dyl Odrdj

(maximum collector current)

² cj W;ai¾ckh (power dissipation)

² Wmßu iemhqï fjda,aàh;djh

² oaúO%ej g%dkaisiagrj, ,dlaIKsl

² lmd yeÍfï m%foaYh (cutoff  region)

² il%Sh m%foaYh (active region)

² ika;Dma; m%foaYh (saturation region)

² g%dkaisiagrh iaúphla f,i Ndú; lsrSu

² oaúO%ej g%dkaisiagrhla j¾Olhla f,i

keUqre lsÍfï l%u

² iaÓr keUqrej (fixed biasing)

² iajhx keUqrej (self  biasing)

² úNj fnÿï keUqrej

(potential divider  biasing)

² oaúO%ej g%dkaisiagrhla mQ¾K ix{d j¾Olhla

f,i Ndú; lsÍu

² ikaê lafIa;% wdprK g%dkaisiagrhla

j¾Olhla f,i Ndú; lsÍu

08

08
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² ldrld;aul j¾Olhl ixfla;
igyk w¢hs'

² mßmQ¾K ,dlaIKsl i|yka lrhs'
² o;a; m;%sldjlska ,nd.;a fok ,o

ldrl j¾Olhl ,dlaIKsl mßmQ¾K
,dlaIKssl iu`. ii|hs'

² wmj¾;l j¾Olhla tl,ia lr
.Kkh lrk ,o m %; s,dNh"
fod a,fkal aIfhka uek ,nd.;a
m%;s,dNh iu. ii|hs'

² ldrld;aul j¾Ol Ndú;fha
jeo.;alu ú.%y lrhs'

² ldrld;aul j¾Olhla Ndú; lr
ixfõ§;dj j¾Okh lsÍu i`oyd

ixikaol mßm: tl,ia lrhs'

² ix{d Ndú;h ;=< m %; siu iy

ixLHdxl ix{d fhdod .ekSfï jdis

wjdis ixikaokh lrhs'

² m%;siu ix{d" m%odk iy m%;sodk ix{d

f,i    Ndú; jk wjia:d bosßm;a

lrhs'

3'6 ldrld;aul

j¾Olj, Ndú;h

úuid n,hs'

3'7 m%;siu iy ixLHdxl

ix{d Ndú;fha

fjki úuid n,hs'

² ldrld;aul j¾Ol (operational amplifiers)

² mßm: ixfla;h (circuit symbol)

² mßmQ¾K ,dlaIKsl

² m%odk iïndokh (input impedance)

² m%;sodk iïndokh

(output impedence)

² úsjD; mq~q m%;s,dNh (open loop gain)

² l,dm m<, (bandwidth)

² ldrld;aul j¾Olj, fhÿï

² wmj¾;l (inverting) j¾Olh

² wmj¾;l fkdjk (non inverting)

j¾Olh

² ixikaol ^comparators&

² w.hla ixLHdxl iy m%;siu wdldrfhka

oelaùu

² m%;siu (analog) ix{d iy ixLHdxl

(digital) ix{d iei`§u

² m%;siu iy ixLHdxl ix{dj, Ndú;

² m%odk iy m%;sodk ix{d f,i m%;siu ix{d

Ndú;h

- mdrkdhl u.ska ,nd fok ix{dj,

j¾Okh

10
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² ixLHdxl ksrEmKh i|yd oaùuh rgdj

Ndú; lrhs'

² ;¾l oajdr i|yd ixfla; we| i;H

igyka f.dv k`.hs'

² uQ,sl ;¾loajdr Ndú; lr ixhqla;

oajdr mßm: tl,iaa lrhs'

² úúO m%odkhkaf.a iïnkaO;dj wkqj

   m%;sodkh ,nd.; yels ir, ;¾l

mßm:  tl,ia lrhs'

² wkql%ñl ;¾l mßm:j, ;ekqï

tallh f,i ms,sfmd, Ndú; lrhs'

² NE555 ld, mßm:h wia:dhS nyq

lïml iy talia:dhS nyq lïml f,i

Ndú; lrhs'

² oaùuh ixLHd by<g .Kskhla (Up

Counter) tl,ia  lrhs'

² by<g .Kskhla ixLHd; fnokhla

f,i Ndú; l< yels wdldrh meyeÈ,s

lrhs'

² my<g .Kskhla Ndú; lr ld,

mßm:hla tl,ia lrhs'

² PLC moaO;sj, úldYh" Ndú; iy jdis

meyeÈ,s lrhs'

² PLC moaO;shl m%Odk tall leá

igykla u.ska olajhs'

² PLC j, l%uf,aLk úê kï lrhs'

3'8 hï l%shdj,shla

md,kh lsÍu i|yd

ixLHdxl ;dlaIKh

Ndú; lsÍfï

yelshdj úu¾Ykh

lrhs'

² oaùuh ixLHd  (binary numbers)

² ;¾l oajdr (logic gates)

² NOT,  AND,  OR,  NAND,  NOR, XOR

² i;H igyka  (truth table)

² iïnkaO;d ;¾l mßm: (combination

logic circuits)

² ;¾l mßm: (logic circuits)

² ima; o¾Yl (seven segments)

² wkql%ñl ;¾l mßm: (sequential logic

circuits)

- ms,sfmd, (flip flop)

 - D  j¾.h

² f¾Çh ix.Dys; (linear integrated) mßm:

Ndú;h

² NE555

² >áld iamkao (clock pulse)

² nyq lïml (multi vibrator)

² ixLHdxl .Ksk (digital counter)

² l%uf,aÅ; ;¾l md,k moaO;s PLC

(Programmable  Logic Control Systems)

ye|skaùu

14



ksmqK;dj ksmqK;d uÜgu úIh wka;¾.;h bf.kqï M, ld,Éfþo

49

² úoHq;a pqïnl ;rx.hl ixrpl iy

tajdfha idfmalaI ÈYd i`oyka lrhs'

² .=jka úÿ,s iïfm%aIK moaO;shl leá

igyka w|shs'

² wê ixLHd; iïfm%aIK ud¾.hlska

i sÿjk úoHq; a p qïnl úlsrKh

(Electro magnatic radiation) ir< j

meyeÈ,s lrhs'

² uq¾clfha wjYH;dj meyeÈ,s lrhs'

² m%;siu ix{djla u.ska uQ¾ckh lrk

,o úia;dr uQ¾ð; ix{djl iy

ixLHd; uQ¾ð; ix{djl ;rx. rEm

igykla w¢hs'

² ixLHdxl ix{djla u.ska uQ¾ckh

lrk ,o úia;dr uQ¾ð; ix{djl iy

ixLHd; uQ¾ð; ix{djl ;rx. rEm

igykla w¢hs'

² uqøs; mßm: mqjre u; úúO ix.Dys;

mßm: iy fjf<|fmdf,ka ñ< oS

.;yels mßm: fldgia Ndú; lr úúO

wjYH;d i|yd jHdmD;shla f,i

l%shdldÍ mßm: tl,ia lrhs'

3'9 .=jka úÿ,s iïfm%aIK

moaO;s i|yd úoHq;a

pqïnl ix{d Ndú;h

úuid n,hs'

3'10 jHdmD;shla f,i

il%sh mßm:hla

tl,ia lrhs'

² úoHq;a pqïNl ;rx. ms<sn| ixl,amh

² .=jka úÿ,s iïfm%aIKh

(radio transmission)

² iïfm%aIlh (Transmitter)

² wdodhlh (receiver)

² uQ¾ckh ms<sn`o ixl,amh

² úia;dr uQ¾ckh

^Amplitude modulation) (AM)

² ixLHd; uQ¾ckh

(Frequency  modulation) (FM)

² ixLHdxl ix{djla u.ska isÿ lrkq ,nk

úia;dr iy ixLHd; uQ¾ckh

² uqøs; mßm: mqjre (Printed circuit boards)

² ix.Dys; mßm: (IC)

² iïfm%aIl (Transmitters)

² wdodhl (Receivers)

² úfla;l (Decoders)

06
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² ;r,j, ;dlaIKsl Wmfhda. S;d

,ehsia;=.; lrhs'

² ;r, hka;%j, m%Odk Wmdx.j,

ld¾hh  meyeos,s lrhs'

² l¾udka; lafIa;%fha Ndú; lrk

fmdïm$ iïmSvl" l%shdldß;ajh wkqj

fjka lr olajhs'

² iïmSvl$fmdïm j¾. yrialv rEm

igyka wdOdrfhka fjkalr y÷kd

.kshs'

² ;r, iïmSvk ld¾h i|yd WÑ;

iïmSvl j¾.h f;dard .kshs'

² ;r, hka;%

(Machinery associated with fluids)

² ye|skaùu

² jdhj (pneumatic)

² ødj (hydraulic)

² ;r,j, Wmfhda.S;dj

² Yla;s iïfm%aIK (energy transmission)

udOHhla f,i

² Yla;s ckkh (energy generation)

² ixjd;kh (ventilation)

² lïmk Wrd .ekSu (shock absorption)

² >¾IK wju lsÍu

² ;r, hka;%j, m%Odk wjhjj, ld¾hh

- fmdïm (pumps)

- iïmSvl (compressors)

- ;,nur (turbine)

² fmdïm$iïmSvl j¾." l%shdldß;ajh yd

tajdfha fhoSï

² wkqjegqï (reciprocating)

² msiagka j¾.h ^piston type&

² m%dÖr j¾.h ^diaphragm type&

²  N%ul j¾.h ^rotary type&

² bial=remamq j¾.h (screw type&

² fm;s$;, j¾.h ^vane type&

4'1 ;r, hka;%j, ld¾h

úuid n,hs'

4'2 ld¾hhg WÑ;

fmdïmh f;dard

.ekSfï yelshdj

m%o¾Ykh lrhs'

04'úúO ld¾hh

i|yd ;r, Ndú;

hka;% fhdod

.ekSfï yelshdj

úuid n,hs'

04
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² ødj cj iïfm%aIK moaO;s

^hydraulic power transmission&

² ye¢kaùu

² fh§ï

² Wmdx. iy ld¾h

² jdhj cj iïfm%aIK moaO;s

^pneumatic power transmission&

² ye¢kaùu

² fh§ï

² Wmdx. iy ld¾h

² ødj$;r, cj iïfm%aIK moaO;sj, lmdg

² lmdg j¾. iy ld¾h

- 2$2 osYd md,k  lmdg

(directional control valve)

- 3$2 osYd md,k lmdg

- 5$2 osYd md,k lmdg

² msiagka j¾.

² ;ks l%shdldÍ (single action)

² oaú;aj l%shdldÍ (double action)

² wdrlaIl lmdg  ̂ Safety valve)

² jdhq iïmSvk gexlsj,

² jdIam iïmSvk gexlsj,

² mSvk W`ÿkaj, ̂ Pressure cooker)

² YS;lrKj, wê ner jyre

^Overload cut-out) iy wê mSvk lmdyßk

^High pressure  cut-out)

² ødj iy jdhj cj iïfm%aIKfha fh§ï

,ehsia;=.; lrhs'

² ødj iy jdhj cj iïfm%aIK l%uj,

we; s jdi s$wjdi s  wfkl=; a  cj

iïfm%aIK l%u iu. ixikaokd;aul

j úia;r lrhs'

² ;r, cj iïfm%aIK moaO;shl we;s

m%Odk Wmdx.j, ld¾h úia;r lrhs'

² ;r, cj iïfm%aIKfha § lmdg u`.ska

flfrk ld¾h úia;r lrhs'

² msiagka j¾.h wkqj WÑ; lmdgh

f;dard .kshs'

² msiagkfha wfmalaIs; l%shdldß;ajh

wkqj iqÿiq lmdgh f;dard .kshs'

² lmdg md,kh lsÍfï l%u fjkalr

y÷kd .kshs'

² iïmSä; ;r, Ndú;fha § wk;=re

isÿúh yels wdldr úuid n,hs'

² iïmSä; ;r, Ndú;fha wk;=re

j,lajd .ekSug fhdod we;s Wml%u

kï lrhs'

² iïmSä; ;r, Ndú;fha § kshñ;

wdrlaIs; ms<sfj;a wkq.ukh lrhs'

4'3 cj iïfm%aIK

ld¾hh i|yd ;r,

fhdod .ekSfï

yelshdj úuid n,hs'

4'4 ;r, iïmSvk

ld¾hfha § wdrlaIs;

ms<sfj;a wkq.ukh

lsÍfï we;s

jeo.;alu ;yjqre

lrhs'

12
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² ødj mSvk moaO;sj, mSvk ksoyia lsÍfï

lmdg  ^Pressure relief valve&

² WmlrKj, ksrdmo idOlh

^Safety factor)

² fjkapQß l%shdj Ndú; jk WmlrK

² úisrlh ^Spray gun)

² ldìhqf¾grh ^Carburator)

² úisrl w;afmdïmh

² jdIam iïmSvk YS;lrKhl l%shdj,sh

² YS;lrKhl isis,k moaO;sh

² m%Odk wjhj yd l%shdldß;ajh

² iïmSvl ^Compressors)

² ìï uekqu ks¾jpkh

² N+ñh u; msysá jia;=kaf.a idfmalaI msysàu

(Relative position)'

² m Q¾Kfha isg fldgi olajd uekSfï

uq,O¾uh

(Work from whole to part principle)

² fmdf<dj u; we;s ksYaÑ; ia:dk follg

idfmalaIj fjk;a ia:dkhl msysàu

ksrEmKh lsÍfï uQ, O¾uh'

1' os. ñkqï folla u.ska (by two distances)

2' os.la iy wka;¾.; fldaKh u.ska

     (by a distance and an angle)

² ;r, hka;% Ndú;fha § ksrdmo iSudj

blau -fkdhdug j.n,d .kshs'

² úisrlfha l%shdldß;ajh meyeÈ,s lrhs'

² fjkapQß l%shdfõ fjk;a fh§ï úuid

n,hs'

² fjkapQß l%shdj Ndú; fldg we;s ir,

WmlrK l%shd lrjhs'

² jdIam iïmSvk YS;lrKhl isis,k

moaO;sfha m%Odk wjhj kï lrhs'

² isis,k moaO;sfha l%shdldß;ajh úia;r

lrhs'

² ìï uekqu ks¾jpkh lrhs'

² mdi,a j;af;a fldgila u; msysgk

N+ ,laIKj, ^f.dvke.s,s" ud¾.

wd§& idfmalaI msysàu fmkajk o,

igykla w¢hs'

² mQ¾Kfha isg fldgi olajd uekSfï

uQ,O¾ufha jeo.;alu meyeÈ,s lrhs'

² hïlsis ia:dkhl idfmalaI msysàu

m%ia;dßlj ksrEmKh lrhs'

4'5 tÈfkod yuqjk

ld¾h i`oyd fjkapQß

l%shdj Ndú; lsÍfï

yelshdj úuid n,hs'

4'6 YS;lrK l% shdj,sh

i|yd ;r, iïmSvkh

fhdod .kakd whqre

úuid n,hs'

5'1' ìï uekqfï uQ,O¾u

(Principles of  survey-

ing) meyeÈ,s lrhs'

03

06

0605 ìï uekSu iy

uÜgï .ekSu

ms<sn| uQ,O¾u

úuid n,hs'
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3' fldAK folla u.ska (by  two angles)

4' ,ïnl ÿr u.ska

(by the perpendicular distance)

² Ndú; lrk WmlrK wkqj ìï uekqu

j¾.SlrKh

- oïje,a uekqu (Chain surveying)

- ;shfvd,hsÜgq uekqu (Theodolite

surveying)

² f¾Çh ñkqï  (linear measurements)

- ;sria ÿr(horizontal distance )

- isria ÿr (vertical distance)

- wdk; ÿr (slope distance)

² f¾Çh ñkqï (linear measurements) l%u

- Rcq ñkqï (direct measurement)

- ;%sfldaKñ;sl .Kkh lsÍï

(trigonometric method)

- bf,lafg%dksl l%uh (electronic method)

² f¾Çh ñkqï i|yd WmlrK

- ñkqï máh  ^measuring Tape&"

- oïje, ^chain&"

- bf,lafg%dksl ÿr udkh

(Electronic Distance Meter)

² fldaKSl ñkqï (angular measurements)

- isria ;,fha fldaK (vertical angles)

- wdfrdayK fldaK (angle of elevation)

- wjfrdayK fldaK

(angle of depression)

² uekqfï iajNdjh wkqj iqoqiq ñkqï

WmlrK kï lrhs'

² ;sria iy isria ;,j, fldaK fhdod

.ksñka .`.l m<," .il Wi

.Kkh lrhs'

² os. iy fldaK uekSfï oS isÿúh yels

fodaI  úia;r lrhs'

² hï uekqï ls%hdj,shl oS isÿúh yels

fod aI wju lsÍug fho sh yels

mQ¾fjdamdhhka úia;r lrhs'

5'2 ìï uekqfï oS Ndú;

jk úúO ñkqï iy ta

i|yd fhdod .kakd

WmlrK j¾. kï

lrhs'

06
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5'3 oïje,a uekqï l%uh

  Ndú;hg .kshs'

- ;sria ;,fha fldaK (Horizontal angles)

- wNHka;r fldaK (included angles)

- W;al%uK fldaK (Deflection angles)

- os.xYh (Bearing)

² fldaK uekSfï WmlrK

- wdk;sudkh (Clinometer)

- ms%iau ud,sudj ( Prismatic Compass)

- ;shfvd,hsÜgqj (Theodolite)

² ñkqï .ekSfï oS isÿ úh yels fodaI (errors)

- WmlrKj, fodaI (Instrumental errors)

- mqoa., fodaI (Personal errors)

- mdßißl fodaI (Natural errors)

² fodaI wju lsÍug fhdok ms<shï

- wxl fYdaOkh (calibration)

- WmlrK kshñ; ;;a;aj hgf;a

muKla fhdod .ekSu

- msßlaiqï f¾Ld Ndú;h

- o;a; igyka lsÍug fmr kej; jrla

mÍlaIdj

- ,nd .;a ñkqï iïu; iQ;% Ndú;fhka

ksjerÈ lsÍu

² oïje,a uekqfï uQ,sl uQ,O¾u iy ye|skaùu

- ;s%fldaKSlrKh (triangulation )

² oïje,a uekqu fhdod.; yels wjia:d iy

fhdod.; fkdyels wjia:d

² oïje,a uekqfï oS fhfok mo

- mdoï f¾Ldj (base line)

² oïje,a uekqfï § bvula ;%sfldaK

lsysmhlg fjka lsÍfï wjYH;dj

meyeos,s lrhs'

² oïje,a uekqul oS wkq.ukh l,hq;=

mshjr ms<sfj,ska úia'r lrhs'

10
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- m%Odk uekqï ia:dk  (main survey

stations)

- m%Odk uekqï f¾Ld  (main survey  lines)

- wfõlaIK f¾Ld (check lines)

- ukdj ieliQ ;s%fldaK (well conditioned

triangles)

- iDcqfldaKs wkq,ïn ̂ perpendicular

offsets)

- we, wkq,ïn (oblique offsets)

² oïje,a uekqu i|yd fhdod .kakd WmlrK

- 50 m ñkqï máh

- 20 m ñkqï máh

- fm< .ekajqï o~q (surveying poles)

- l+[a[= (pegs)

- w;fld¨j (mallet)

² oïje,a uekqul mshjr

- uekqï m%foaYh msßlaiSu

- mssßlaiqï igyk ms<sfh, lsÍu

- mdoï f¾Ldj" uekqï ia:dk iy  wfõlaIK

f¾Ld i|yd iqÿiq ia:dk f;dard .ekSu

- uekqï ia:dk fmdf<dj u; i<l=Kq lsÍu

- uekqï f¾Ldj, os. uekSu

- úúO N+ ,laIK i|yd wkq,ïn

mdGdxl ,nd .ekSu ^udhsï" bÈ lsÍï"

.x.d wd§&

- lafIa;% fmd; u; ñkqï igyka lsÍu

- iqÿiq mßudKhla f;dard f.k ìï

ie,eiau ms<sfh, lsÍu

² oïje,a uekqï l%uh Ndú; lr l=vd

ìï fldgila uek tys ìï ie,eiau

ms<sfh, lrhs'
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² uÜgï .ekSu ms<sn`o ks¾jpkh

² bÈlsÍï lghq;= i|yd N+ñfha Wi

iïnkaO ñkqu fhdod .kakd wjia:d

² N+ñfha Wi m%ia;dßlj ksrEmKh lrk l%u

- ifudaÉP f¾Ld is;shu (Contour map)

- oslalv (Longitudinal section)

- yrialv (Cross Section)

- jeo.;a ,laIHhkaf.a WÉphka

(Spot height)

² uÜgï .ekSfï uQ,O¾uh

² uÜgï .ekSu i|yd wjYH WmlrK iy tys

fldgia

- f,j,a WmlrKh ^leveling instrument&

^ÿr olakh - telescope" yria fl¢ -

cross hairs" uÜgï nqnq, - level bubble"

mdo bial=remamq - foot screws&

- f;mdj (tripod)

- uÜgï háh ^Leveling staff&

- ñkqï máh ^Measuring Tape&

²  uÜgï .ekSfï § Ndú; jk mo

- uÜgï mDIaGh (Level surface)

- uOHkHh uqyqÿ uÜgu (Mean sea level)

- ;sria ;,h (Horizontal plane)

- isria ;,h (Vertical plane)

- W!ks; uÜgu (Reduced level)

- ms,a ,l=Kq (Bench marks)

- ;djld,sl ms,a ,l=K (temporary

bench marks)

² uÜgï .ekSu hkak ks¾jpkh

lrhs'

² N+ñfha Wi ms<sn| ñkqï fhdod

.kakd wjia:d úia;r lrhs'

² boslsrSï lghq;= i|yd N+ñfha Wi

ms<sn| ñkqï fhdod .ekSfï

wjYH;djh meyeÈ,s lrhs'

065'4  uÜgï .ekSu

(Levelling) iïnkaO

uQ,sldx. úu¾Ykh

lrhs'
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- i udk a; r K  f ¾Ldj  (line of collimation)

- ÿrolakfha wlaIh (Axis of the telescope)

- nqnq`M k<fha wlaIh (Axis of the tube

bubble)

- fmr o¾Ykh (Fore sight)

- miq o¾Ykh (Back sight)"

- w;rueos o¾Ykh (Intermediate sight)

- udre ,laIHh (changing point)

- WmlrKfha Wi (Height of the

instrument)

- kdNs.; lsÍu (focusing)

- uÜgï msgqj (level page)

- uÜgï ia:dk (level station)

- ke.au ^Rise&

- neiau ^Fall&

² uÜgï .; hq;= ,laIH y÷kd .ekSu

² WmlrKh msysgqúu i|yd ia:dk f;dard

.ekSu

² ;djld,sl iSreudre lsÍï

(temporary adjustments)

- WmlrK ia:dk.; lsÍu

(setting the instrument)

- WmlrK uÜgï lsÍu

(leveling the instrument)

² y÷kd.;a ,laIH u; uÜgï háh isriaj

r|jd ;nd .ekSu

² flá ud¾. fldgil Èlalvla

we£u i|yd mdGdxl iy ñkqï

.kshs'

² ,nd .;a ñkqï i|yd uÜgï msgqjla

ilia lrhs'

² flá ud¾. fldgil osla lvla

m%ia;dr lvodishl ksrEmKh lrhs'

105'5 flá ud¾. fldgil

osla lvla ms<sfh,

lsßug uÜgï .ekSfï

isoaOdka;h Ndú;hg

.kshs'
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² ñkqï lshùu iy igyka lsÍu

(reading and recording)

² .Kkh lsÍu (calculation)

- ke.=ï neiqï l%uh

(Rise and fall method)

² .Kkh lsÍfï ks¾Kdhl fhdod .ekSu

² Èlalv (longitudinal section)we£u

² ;shfvd,hsÜgqjl fldgia y÷kd .ekSu

² ;sfhdv,hsÜgq mßl%uK

(Theodolite Traversing)

- újD; mrsl%uK  (Open traverse)

- ixjD; mrsl%uK (Closed traverse)

² ;shfvd,hsÜgqjl Ndú;

- ;sria ;,h (Horizontal plane)

-  isria ;,h (Vertical plane)

² ;shfvd,hsÜgq uekqfï oS Ndú; jk mo

-  ;sria wlaIh (Horizontal axis)

-  isria wlaIh (Vertical axis)

-  iudka;rK f¾Ldj (line of collimation)

- ÿr olakfha wlaIh

(Axis of the telescope)

- nqnq`M k<h (Tube bubble)

- ;sria fldaK (Horizontal angles)

- isria fldaK (Vertical angles)

- uOH.; lsÍu (Centering)

- ÿrolaakh ixl%dka;s lsÍu (Transiting)

- uÜgï lsÍu (Leveling)

- lafIa;% fmd; (field book)

045'6;shfvd,hsÜgq uekqfï

(Theodolite surveying)

uQ,sldx. úu¾Ykh

lrhs'

² ìï uekqï ls%hdj,shl oS mßl%uKj,

wjYH;djh meyeos,s lrhs'

² ;shfvd,hsÜgqjl l%shdldÍ;ajh úia;r

lrhs'
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²  wjYH WmlrK

- ;shfvd,hsÜgqj

- f;mdj (tripod)

- fm< .ekajQï o~q (Surveying poles)

- 50m ñkqï máh

²  20m ñkqï máh

² l+[a[ (pegs)

² we|Sfï WmlrK (Drawing instruments)

² ;sfhdfvd,hsÜgqj Ndú;fhka tla uekqï

ia:dkhla muKla Ndú;d lr b;d l=vd Rcq

udhsï iys; bvï fldgil ìï ie,eiau

ms<sfh, lsÍu

- uekqï m%foaYh msßlaiSu

- msßlaiqï igyk ms<sfh, lsÍu

- uekqï ia:dkh i|yd iqÿiq ia:dkhla

f;dard .ekSu iy th fmdf<dj u;

i<l=Kq lsÍu

- WmlrKh uekqï ia:dkh u; msysgqjd

th uÜgï lsÍu

- WmlrKfha ;sria fldaKh 00000'00"

f,i W;=re osYdjg ieliSu

- N+ ,laIK i|yd mdGdxl ^os.xYh iy

uekqï ia:dkfha isg ÿr& .ekSu

- mdGdxl igyka lsÍu

- ìï ie,eiau ms<sfh, lsÍu

10² ;shfvd,hsÜgqj Ndú;fhka Rcq udhsï

iys; l=vd bvï fldgil udhsï i|yd

WmlrKfha isg È.xY iy ÿr ms<sn|

mdGdxl ,nd .kshs'

² tu mdGdxl Ndú;fhka bvfï ìï

ie,eiau mßudKhg w|shs'

5'7 ;shfvd,hsÜgq uekqu

(Theodolite surveying)

lafIa;%fha § fhdod

.kshs
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² c, pl%h

² c,fha iSñ; nj

² ñßÈh - N=.; c,h' .a,eish¾ iy whsia

l÷"  j.=re  ú,a yd wfkl=;a c, m%Njhka

3%

² lrÈh - id.r 97%

² c,h msrsisÿ lsrSfï wjYH;dj

² c,h msrsisÿ lsrSfï mshjr

² jd;kh (aeration)

² leá lsÍu iy wjidokh

(flocculation & sedimentation)

² fmÍu (filtration)

² úI kdYkh (disinfection)

² c,h fnod yeÍu iy th flfrys

n,mdk idOl

² iemhqï mSvkh (supply pressure)

² c, ysi (water head)

² pQIK ysi (suction head)

² wdfrdayK ysi (elevation head)

² m%fõ. ysi (velocity head)

² .=re;aj .,kh (gravity flow)

² fmdïm lsÍu (pumping)

² mSvk fmdïm (pressure pumps)

02

06

6'1 iSñ; iïm;la

f,i c,fha

jeo.;alu úia;r

lrhs'

6'2 c,h msßisÿ lr fnod

yeÍu ms<sn`oj úia;r

lrhs'

² c, pl%fha úúO wjia:dj, jeo.;alu

úia;r lrhs'

² c,fha jHdma;sh úia;r lrhs'

² lD;%su l%u iy iajNdúl ixisoaê u.ska

c, mú;%lrKh  isÿjk wdldr úia;r

lrhs'

² ia:dk folla w;r c,h fnod yeÍu

flfrys n,mdk idOl ;¾ldkql+,

j meyeos,s lrhs'

06'.Dyia: c,
iïmdokh yd
li<
l<uKdlrKh
ms<sn`o j
wOHhkhl
fhfohs'
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² .Dyia: c, iïmdok moaO;shl fldgia

iy tajdfha ld¾hh

² fiajd k<h (service main)

² .nvd gexlsh (storage tank)

² k< yd Wmdx. (pipes & fittings)

² lrdu iy lmdg (taps & valves)

² ikSmdrlaIl WjdrK  (sanitary fixtures)

² fmdïm j¾. (pumps)

² k< uQÜgq l%u (pipe joints)

² .Dyia: li< W;amdokh jk l%u

² .Dyia: li< j¾.SlrKh

² Èh ne`È li< (water borne waste)

² >k li< (solid waste)

² >k li< l<ukdlrKh

² ms<siaiSu

² m%;s pl%SlrKh

² kej; Ndú;h

² Ô¾Kh

²  fldïfmdaiaÜ lsÍu

²  Ôj jdhq ;ekSu

² Èhne¢ li< l<ukdlrKh

² wm; c,h ^Waste water&

² li, c,h ̂ Foul water&

14

03

12

6'3 .Dyia: c, iïmdok

moaO;shla $ fldgila

ie,iqï lr ia:dmkh

lrhs'

6'4 .Dyia: wmøjH

j¾.SlrKh lrhs'

6'5 li< l<ukdlrKh

lrhs'

² .Dyia; c, iïmdok moaO;shlg

wjYHjk c, k< Wmdx. kï lrhs'

² .Dyia; c, iïmdok moaO;shla $

fldgila ie,iqï lrhs'

² .Dyia; c, iïmdok moaO;shla $

fldgila ia:dmkh lrhs'

² wdo¾Y kdkldurhl WjdrK

iúl< hq;= wkaou rEmigyklska

fmkajhs'

² .Dyia: fmdïm l%u rEm igyka u.ska

úia;r lrhs'

² li< W;amdokh jk l%u j.=.; lr

ta wkqj li< j¾.SlrKh lrhs'

² li< j¾.h wkqj neyer lsÍfï l%u

úia;r lrhs'

² mdi,a mßirfha  li< úêu;a j neyer

lsÍfï l%u l%shd;aul lrhs'

² wm; c,h yd li, c,h neyer

lsÍfï moaO;s rEmigyka u.ska olajhs'
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07'f.dvke.s,s
ie,iqï wkqj"
iïu; ñkqï l%u
Ndú; lrñka
m%udK ì,a m;a
ilia  lr msßjeh
.Kkh lrhs'

7'1 ie,iqï m;a wkqj
iïu; ñkqï l%u
Ndú; lrñka m%udK
ì,a m;%hla  ilia
lrhs'

² m%udK iólaIlfhl=g w;HjYH
jk ,shlshú,s kï lrhs'

² f.dvke.s,a,l f;dard.;a fldgila
i|yd iïu; ñkqï l%u wkq.ukh
lrñka m%udK .Kkh lrhs'

² m%udK .Kkh l, jev whs;u
i|yd ì,a m;%h ilia lrhs'

² .=re;aj .,kh (gravity flow) u.ska

neyer lsÍu

² wmjyk k, moaO;shl fldgia yd tajdfha

jeo.;alu

² wmjyk k, j¾.

² wdk;sh (gradient)

² c, W.=,a (traps)

² .,s ^gully&

²  ukq ì, ^man hole&

²  ixjyk k, ^vent pipes&

²  li, i|yd m%;sl¾u fhoSu

²  mq;Sl gexls ^septic tank&

²  Wrd.ekSï$fm`.jqï j, ^soakage pit&

² wmjyk k, moAO;s (drainage systems)
² ;ks k, (single stack)
² oaú;aj k, (double stack)

² m,afodare k, moaO;s  (sewerage system)
²  tla l< wm c, moaO;s ^combined&
²  fjka l< wm c, moaO;s ^separate&

² iïu; ñkqï l%u Ndú;fha jeo.;alu
² iïu; ñkqï l%u

- SLS 573
² m%udK iólaIlhl= Ndú; lrk ,shlshú,s

- ie,iqï ^plans&
- .eg¨ m;%h ^query sheet&
- jev whs;u ^schedules&
- ñkqï m;%h ^measurement sheet&
- Wmqgd .ekSfï m;%h ̂ taking-off sheet&

12
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08' ksIamdok iy

jHdmdr

ixj¾Okh i|yd

wjYH l=i,;d

ÈhqKq lr .kshs'

7'2 m%udK  ì,a m;%hla
wkqj tall ñ<
.Kkh lrhs'

8'1 jHdmdr wjia:d

úu¾YKh lrhs'

- ¨yq~q m;%h ̂ abstract sheet&
- m%udK ì,am;a ^BOQ&

² f.dvke.s,a,l f;dard.;a fldgila i|yd
m%udK ì,am;la ilia lsÍu

² f.dvke.s,a,l f;dard.;a fldgila
^Wod( ì;a;s ^.fvd,a jev&" fmdf<dj wdÈh&
i|yd ish¿ msßjeh wvx.= ñ, ^all in rate&
.Kkh lsÍu
- øjH (material)
- Y%uh (labour)
- hkaf;%damlrK (machinery)
- Wäia úhoï yd ,dN ^Overheads and

profits)

² jHjidhl;ajh

² ye¢kaùu

² jHjidhlhd

² jHjidhlfhl= i;= .=Kdx.

² l<ukdlrK l=i,;d

² ie,iqï lsÍu

² ixúOdkh lsÍu

² kshdukh

² we.hSu

² fm!reI l=i,;d

² wjÞkï l<ukdrlrKh

² jHdmdr wjia:d y÷kd.ekSu

² ks¾udKYS,S;ajh$kjHlrKh

14

04

² tall ñ,l wvx.= wx. úia;r lrhs'
² f.dvke.s,a,l f;dard.;a fldgil

m%Odk jev whs;uhka i|yd tall ñ,
ilia lrhs'

² w.h ks¾udKh lsÍfï § jHjidhl-

hl=f.a ld¾hh úia;r lrhs'

² jHjidhlhl;ajh i|yd wjYH

l=i,;d yd wdl,am ixj¾Okh lrhs'

² ksIamdokh yd fjf<|fmd< mokï

ikao¾Nhkays§ jHjidhl;ajfha

id¾:l yd wid¾:l nj úia;r lrhs'

² wf,úlrKfha úúO ÈYdk;s iy

tAjdfha Yla;Ska úia;r lrhs'
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068'2 jHdmdr ixj¾Okh

iy jHdmdr ls%hdj,sh

i|yd wjYH fuj,ï

ms<sn| j úuid n,hs

² jHjidhl;aj ls%hdldrlï

² NdKav

² fiajd

² fjf<|fmd< mokï lr .;a iy

ksIamdok mokï lr .;a

² jHdmdr wjia:d

² ye¢kaùu

² y÷kd .ekSfï l%ufõo

² fjf<|fmd< iólaIK

² Yÿw;  (SWOT)  úYaf,aIKh

² jHdmdr ie,eiau ixj¾Okh

² jHdmdr ie,eiaul wka;¾.;h yd

jHQyh

² iq¿ mßudK jHdmdrhla i|yd

jHdmdr ie,eiaula ieliSu

² iq¿ mßudK jHdmdrhla i|yd uQ,H

úYaf,aIKh

² jÜgï ̂Discount&

² m%;s,dN úhoï úYaf,aIKh ^Benefit

cost analysis&

² ixfõoS úYaf,aIKh ^Sensitivity

analysis&

² iq¿ mßudK jHdmdrhl uQ,sl ls%hdldrlï

² ie,iqï lsÍu

² ixúOdkh

² kshdukh

² we.hSu ̂Evaluation&

² jHdmdr wji a:dj, m %u qL;d

úYaf,aIKfha § jeo.;a jk uQ,sl

fuj,ï w¾: olajhs'

² úl,am jHdmdr wjia:d y÷kd .ekSu

i|yd Yÿw; úYaf,aIKh Ndú; lrhs'

² fjf<|fmd< iólaIKhl l%ufõoh

úia;r lrhs'

² jHdmdr woyila id¾:l jHdmdr

fhdackdjla njg mßj¾;kh lrhs'

² jHdmdr jHdmD;shl uQ,H jákdlï

úYaf,aIKfha § wjYH kS;s iy

kHdhhka úia;r lrhs'

² iq¿ mßudK jHdmdrhl l<ukdlrK

ls%hdldrlï úia;r lrhs'
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8''3 jHdmdrhla mj;ajd

f.k hdu i`oyd

wjYH há;,

myiqlï úu¾Ykh

lrhs'

² há;, myiqlï

² Wmldrl fiajd

² uQ,H $ Kh

² laIqø Kh

² l,anÿ ̂Leasing&

² nÿ

² rS;s

² ñ, md,kh

² lïlre kS;s

² mdßfNda.sl wdrlaIdj

² ;;a;aj iy;sllrKh

² m%f,aLKh

² ,shdmÈxÑ lsÍu

² wdkhk f,aLk

² wmkhk f,aLk

² iy;sllrKh

² ukd ixúOdkh (logistics)

² m%jdyk

² .nvd

² m¾fhaIK iy ixj¾Okh

² jHdmdrhla mj;ajdf.k hdu i`oyd

,nd .; yels Wmldrl fiajdj,

ld¾hh úia;r lrhs'

² jHjia:dj l s %hd; aul ùfï §

jHjia:djl ld¾hh iy wjYH

ls%hdud¾. úia;r lrhs'

² fjf<`ofmd< ukd ixúOdkhg

(logistics) wod< úhoï yd

ld¾hlaIu;dj ms<sn`o .eg¨  úia;r

lrhs'
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