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1.0  mwpKfk;

njhopDl;gf; fy;tpia mwpKfg;gLj;Jtjd; Kf;fpaj;Jtj;ij If;fpa ehLfspd; fy;tp> r%f kw;Wk; gz;ghl;L mikak; (UNESCO)
kw;Wk; ru;tNjr njhopyhsu; mikaj;jpd; (ILO) 2002Mk; Mz;bd; tpjg;Giu Mfpad ,dq;fz;Ls;sJ. njhopDl;gf; fy;tpapd;

mwpKfkhdJ NtiyAyfpw;Fk; njhopDl;g cyfpw;Fk; mwpKfj;ijj; jUtJld; fy;tpg;Gyj;ijAk; tpupTgLj;Jk;. ,jd; tpisthdJ

fw;wy; rhjdq;fs;> fUtpfs;> cj;jpfs; kw;Wk; cw;gj;jpg; gbKiwfs;> gfpu;T> KOikahd Kfhikj;Jtk; vd;gtw;iw Njbaha;tjhf

miktNjhL nrad;Kiw mDgtq;fs; %ykhff; fw;wy; nrad;Kiwfisg; ngWkjpkpf;fjhf;FfpwJ.

rpNul;l ,ilepiyf; fy;tpapy; njhopDl;gj;Jiwia mwpKfg;gLj;Jjy; gy ehLfspy; Nkw;nfhs;sg;gl;Ls;sJ. Mrpag; gpuhe;jpaj;jpy;
mgptpUj;jpaile;JtUk; kNyrpahtpd; mDgtk; ,jidr; rpwg;ghd Kiwapy; vLj;Jf;fhl;LfpwJ. ,yq;ifapy; f.ngh.j(rhjhuz
juj;jpy;) vy;yh khztu;fSf;Fk; mspf;fg;gLk; njhopy;rhu; ghlq;fspd; njhFjpahdJ cyfshtpa gzpf;Fk;> cyfshtpa
njhopy;Dl;gj;jpw;Fk; xU Muk;gg; gbahf ,Ug;gpDk;> Nkyjpfkhf njhopDl;guPjpahf Kidg;Gw;w fy;tpf;F mjhtJ %d;whk;epiyf;
fy;tpiaf; fw;gjw;Nfh> nghUj;jkhd njhopy;tha;g;igg; ngw;Wf; nfhs;tjw;Nfh NghJkhd tha;g;Gf;fis mtu;fSf;F toq;ftpy;iy.

,yq;ifapd; nghJf;fy;tpapd; xU iky;fy;yhd> jw;NghJ gpNuupf;fg;gl;Ls;s cau;ju njhopDl;gj;Jiwia milahsq; fhzKbAk;.
Vnddpy;> ,J cau;juj;jpy; fiyj;Jiwiaj; njupTnra;Ak; khzu;fspd; vz;zpf;ifiaf; Fiwf;Fk;. mj;Jld; njhopDl;gk; kw;Wk;
tpQ;Qhdj;Jiw khztu;fspd; vz;zpf;ifia 2016Mk; Mz;lstpy; Rkhu; 40%jpdhy; mjpfupf;Fk;. mt;thwhd njhopy;El;gj;jpwd;
nfhz;l khztu;fs; gl;ljhupfshFk;NghJ> ehl;bd; nghUshjhu kw;Wk; r%fk; rhu;e;j mgptpUj;jpf;F mtu;fshy; Mf;fj;jpwDld;
tpidj;jpwd;kpf;f gq;fspg;ig toq;f KbAk;.

gpNuupf;fg;gl;Ls;s njhopDl;gj;JiwahdJ> cau;ju tFg;gpy; xU jdpahd gpupthf> njspthd tifapy; milahsq; fhzg;gLk;. mJ>
Njitahd ghlnewpfSld; $ba gue;j njhopy;Dl;gf; fw;ifg; gug;gpid cs;slf;fpAs;sJ. fy;tpaikr;rpYk;> gy;fiyf;fof khdpaq;fs;
Mizf;FOtpYk;> Njrpa fy;tp epWtfj;jpYk; eilngw;w fye;Jiuahly;fspd; Ngwhf> “nghwpapay; njhopDl;gtpay;” kw;Wk; “capupay;
Kiwikfs; njhopDl;gtpay;” vDk;  ,uz;L gue;j njhopDl;gg; gug;Gfs; ,dq;fhzg;gl;lJ. ,it ,uz;bYk; VjhtnjhU ghlj;ij
khztu;fs; njupT nra;ayhk;. ,e;jr; Nru;khdj;jpy; ,uz;lhtJ ghlkhd “njhopDl;gj;jpw;fhd tpQ;Qhdk;” vd;gJ tpQ;Qhdk;.
fzpjk; kw;Wk; jftw;; njhopDl;gk; Mfpad njhlu;ghd mbg;gil mwpit toq;fp> njupTnra;j njhopDl;gg; ghlnewpiaf; fw;f
cjtpahf mikAk;. ,r;Nru;khdj;jpd; %d;whtJ ghlk;> Vw;fdNt f.ngh.j cau;juj;jpw;fhd ghlq;fspd; njhFjpapypUe;;J njupT

nra;ag;gLk;.

njhopDl;gf; fw;ifj; Jiwapy; mlq;Fk; ghlq;fs; tUkhW

1. nghwpapaw;; njhopDl;gtpay; / capupay;Kiwikfs;; njhopDl;gtpay; (Vjhtnjhd;W)
2. njhopDl;gtpaypw;fhd tpQ;Qhdk;
3. gpd;tUk; ghlq;fspy; xd;iwj; njupT nra;jy; Ntz;Lk;.
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• nghUspay;

• Gtpapay;

• kidg; nghUspay;

• Mq;fpy nkhop

• njhlu;ghly; kw;Wk; Clff; fw;if

• jfty; kw;Wk; njhlu;ghlw; njhopDl;gtpay;

• rpj;jpuk;

• tzpff; fy;tp

• tptrha tpQ;Qhdk;

• fzf;fpay;

Nehf;fq;fs;

• ehshe;j tho;tpw;Fg;  gad;glj;jf;f tifapy; khztu;fis njhopDl;gj; jpwd;fs; nfhz;Nlhuhf Maj;jk; nra;jy;

• gpur;rpidfSf;Fj; njhopDl;guPjpahd jPu;Tfis tpUj;jp nra;tjw;fhd jpwd;fis Nkk;gLj;Jjy;

• Nkyjpf njhopw;wifikia toq;Fjy;.

• NVQ rl;lfj;jpd; mbg;gilapy; khztu;fis mtu;fspd; njhopy;rhu; fy;tpiaj; njhlu ,aYkhdtu;fshf;Fjy;.

fzpg;gPLk; kjpg;gPLk;

fzpg;gPL
ghlrhiy kl;lf; fzpg;gPL> ghlrhiyfspNyNa elhj;jg;gLk;. mjw;fhd mwpTWj;jy;fSk; topfhl;ly;fSk; Mrpupau; mwpTiug;G

topfhl;bapy; toq;fg;gLk;.

kjpg;gPL
fzpg;gPlhdJ guPl;irj; jpizf;fsj;jpdhy; elhj;jg;gLk;. Mrpupau; mwpTiug;G topfhl;bapy; khjpup tpdhj;jhs;fs; gpuRupf;fg;gLk;.

vt;thNwDk; mwpKiwg; guPl;irf;fhf 75% Gs;spfSk;> nra;Kiwg; guPl;irf;fhf 25% Gs;spfSk; toq;fg;gLk;.

njhopDl;gf; fy;tpj; Jiw
Njrpa fy;tp epWtfk;
kfufk
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02. Njrpa nghJ ,yf;Ffs;

Njrpa fy;tp KiwikahdJ> jdpegu;f;Fk; r%fj;jpw;Fk; nghUj;jkhd ngUk;ghyhd Njrpa ,yf;Ffis miltjw;Fj; jdpegu;fSf;Fk;
FOtpdUf;Fk; cjtp nra;jy; Ntz;Lk;.

fle;j fhyq;fspy; ,yq;ifapd; ngUk;ghyhd fy;tp mwpf;iffSk; Mtzq;fSk; jdpegu; NjitfisAk; Njrpa NjitfisAk;
epiwT nra;tjw;fhf ,yf;Ffis epu;zapj;Js;sd.  rkfhyf; fy;tp mikg;Gf;fspYk; nrad;KiwfspYk; ntspg;gilahff;
fhzg;gLk; gytPdq;fs; fhuzkhf> epiyNgWila kdpj tpUj;jpapd; vz;zf;fUj;jpl;l tuk;gpDs; fy;tpapD}lhf milaf;$ba
gpd;tUk; ,yf;Fj; njhFjpapid Njrpa fy;tp Mizf;FO ,dq;fz;Ls;sJ.

I. kdpj nfsutj;ijf; fz;zpag;gLj;jy; vDk; vz;zf;fUf;fs; Njrpag;gpizg;G> Njrpa KOik> Njrpa xw;Wik> ,zf;fk;>
rkhjhdk; vd;gtw;iw Nkk;gLj;jy; %yKk; ,yq;ifg; gd;ikr; r%fj;jpd; fyhrhu NtWghl;bid mq;fPfupj;jy; %yKk;
Njrj;ijf; fl;b vOg;GjYk; ,yq;ifau; vDk; milahsj;ij Vw;gLj;jYk;.

II. khw;wKWk; cyfj;jpd; rthy;fSf;Fj; jf;fthW Kfq;nfhLj;jNyhL> Njrpa ghuk;gupaj;jpd; mjp rpwe;j mk;rq;fis
mq;fPfupj;jYk; NgZjYk;.

III. kdpj cupikfSf;F kjpg;gspj;jy;> flikfs;> fl;Lg;ghLfs; gw;wpa tpopg;Gzu;T> xUtu; kPJ xUtu; nfhz;Ls;s Mo;e;j>
,ilawhj mf;fiwAzu;T vd;gtw;iw Nkk;gLj;Jk; r%f ePjpAk; [dehaf tho;f;ifKiw epakq;fSk; cs;slq;fpa
Rw;whliy cUthf;FjYk; Mjupj;jYk;.

IV. xUtuJ cs> cly; eyidAk; kdpj tpOkpaq;fSf;F kjpg;gspg;gij mbg;gilahff; nfhz;l epiyNgWila tho;f;iff;
Nfhyj;ijAk; Nkk;gLj;jy;

V. ed;F xd;wpizf;fg;gl;l rkepiy MSikf;Fupa Mf;fr; rpe;jid> jw;WzpG> Ma;e;J rpe;jpj;jy;> nghWg;G> tif$wy; kw;Wk;
cld;ghlhd mk;rq;fis tpUj;jp nra;jy;.

VI. jdpeguJk; Njrj;jpdJk; tho;f;ifj; juj;ijg; Ngh~pf;ff; $baJk; ,yq;ifapd; nghUshjhu mgptpUj;jpf;Fg; gq;fspf;ff;
$baJkhd Mf;fg; gzpfSf;fhd fy;tpA+l;Ltjd; %yk; kdpjts mgptpUj;jp.

VII. jdpegu;fspd; khw;wj;jpw;Nfw;g> ,zq;fp thoTk; khw;wj;ij Kfhik nra;aTk; jahu;gLj;jTk; tpiuthf khwptUk; cyfpy;
rpf;fyhdJk;> vjpu;ghuhjJkhd epiyikfisr; rkhspf;Fk; jifikia tpUj;jp nra;jy;.

VIII. ePjp> rkj;Jtk;> gu];gu kupahij vd;gtw;iw mbg;gilahff; nfhz;L> ru;tNjr rKjhaj;jpy; nfsutkhdNjhu; ,lj;ijg;
ngWtjw;Fg; gq;fspf;ff;$ba kdg;ghq;FfisAk; jpwd;fisAk; tsu;j;jy;.
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3.0 mbg;gilj; Nju;r;rpfs;

fy;tpapD}lhf tpUj;jp nra;ag;gLk; gpd;tUk; mbg;gilj; Nju;r;rpfs; Nkw;Fwpj;j Njrpa ,yf;Ffis miltjw;F toptFf;Fk;.

 I.  njhlu;ghly; Nju;r;rpfs;

njhlu;ghly; gw;wpa Nju;r;rpfs; ehd;F Jizj; njhFjpfis mbg;gilahff; nfhz;lit. vOj;jwpT> vz;zwpT> rpj;jpu mwpT>
jfty; njhopDl;gj; jifik.

vOj;jwpT: ftdkhfr; nrtpkLj;jy;> njspthfg; NgRjy;> fUj;jwpa thrpj;jy;> rupahfTk; nrk;ikahfTk;
vOJjy;> gad;jUk; tifapyhd fUj;Jg; gupkhw;wk;

vz;zwpT: nghUs;> ,lk;> fhyk; vd;gtw;Wf;F vz;fisg; gad;gLj;jy;> vz;Zjy;> fzpj;jy;> xOq;F
Kiwahf msj;jy;

rpj;jpu mwpT: NfhL> cUtk; vd;gtw;wpd; fUj;ij mwpjy;. tpguq;fs;> mwpTWj;jy;fs;> vz;zq;fs; Mfpatw;iw
NfhL> cUtk;> tu;zk; vd;gtw;why; ntspg;gLj;jYk; gjpT nra;jYk;

jfty; njhopDl;gj; jifik: fzpdp mwpT - fw;wypy;> njhopy; Rw;whlypy;> nrhe;j tho;tpy; jfty; njhlu;ghly;
njhopDl;gq;fisg; (ICT) gad;gLj;jy;

 II.  MSik tpUj;jp njhlu;ghd Nju;r;rpfs;

- Mf;fk;> tpupe;j rpe;jid> jw;WzpG> jPu;khdk; vLj;jy;> gpur;rpid tpLtpj;jy;> EZf;fkhd kw;Wk; gFg;gha;Tr; rpe;jid>
mzpapduhfg; gzp nra;jy;> jdpahs; ,iltpidj; njhlu;Gfs;> fz;Lgpbj;jYk; fz;lwpjYk; Kjyhd jpwikfs;.

- Neu;ik> rfpg;Gj; jd;ik> kdpj nfsutj;ijf; fz;zpag;gLj;jy; Mfpa tpOkpaq;fs;.
- kd vOr;rpfs;> Ez;zwpT.

 III. #oy; njhlu;ghd Nju;r;rpfs;

,j;Nju;r;rpfs; #oNyhL njhlu;GWfpd;wd - r%fk;> capupay;> ngsjpfk;

r%fr; #oy;: Njrpa ghuk;gupak; gw;wpa tpopg;Gzu;T> gd;ikr; r%fj;jpd; mq;fj;jtu;fs; vd;w tifapy; njhlu;GWk;
Ez;Zzu;Tj; jpwd;fSk;> gfpu;e;jspf;fg;gLk; ePjp> r%fj; njhlu;Gfs;> jdpegu; elj;ijfs;> nghJthdJk;
rl;lG+u;tkhdJkhd rk;gpujhaq;fs;> cupikfs;> nghWg;Gf;fs;> flikfs;> flg;ghLfs; vd;gtw;wpy; mf;fiwAk;

capupay; #oy;: thOk; cyF> kf;fs;> capupay; #oy; njhFjp - kuq;fs;> fhLfs;> fly;> ePu;> tsp> capupd jhtuk;>
tpyq;F> kdpj tho;T Mfpatw;Wld; nfhz;Ls;s njhlu;G gw;wpa tpopg;Gzu;Tk;> Ez;Zzu;Tj; jpwd;fSk;
fw;wYf;Fk; Ntiy nra;tjw;Fk; tho;tjw;Fk; fUtpfisAk; njhopDl;gq;fisAk; gad;gLj;Jk; jpwd;fSk;
,q;F cs;slf;fg;gl;Ls;sd.
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ngsjpfr; #oy;: ,lk;> rf;jp> vupnghUs;> rlg;nghUs;> nghUs;fs; gw;wpAk; mit kdpj tho;f;if> czT> cil> ciwAs;>

Rfhjhuk;> nrsfupak;> Rthrk;> epj;jpiu> ,isg;ghWjy;> Xa;T> fopTfs;> capupd fopTg; nghUl;fs;

Mfpatw;Wld; nfhz;Ls;s njhlu;G gw;wpa tpopg;Gzu;Tk; Ez;Zzu;Tj; jpwd;fSk; fw;wYf;Fk; Ntiy

nra;tjw;Fk; tho;tjw;Fk; fUtpfisAk; njhopDl;gq;fisAk; gad;gLj;Jk; jpwd;fSk; ,q;F

cs;slf;fg;gl;Ls;sd.

 IV.  Ntiy cyfj;jpw;Fj; jahu; nra;jy; njhlu;ghd Nju;r;rpfs;.

khztu;fsJ rf;jpia cr;r epiyf;Ff; nfhz;L tUtjw;Fk; mtu;fsJ Mw;wiyg; Ngh~pg;gjw;Fk; Ntz;ba njhopy;rhu;

jpwd;fs;.

 - nghUshjhu tpUj;jpf;Fg; gq;fspj;jy;.

 - mtu;fsJ njhopy; tpUg;Gf;fisAk; csr;rhu;GfisAk; fz;lwpjy;.

 - mtu;fsJ Mw;wy;fSf;Fg; nghUj;jkhd Ntiyiaj; njupT nra;jy;.

 - gadspf;ff; $baJk; epiyNgWilaJkhd [PtNdhghaj;jpy; <Lgly;.

 V.  rkaKk; xOfyhWk; njhlu;ghd Nju;r;rpfs;.

md;whl tho;f;ifapy; kpfg; nghUj;jkhdtw;iwj; njupT nra;aTk; ehshe;j tho;f;ifapy; xOf;fnewp> mwnewp> rkanewp

njhlu;ghd elj;ijfisg; nghUj;jKw Nkw;nfhs;sTk; tpOkpaq;fisj; jd;kakhf;fpf; nfhs;sYk; cs;thq;fYk;

 VI. Xa;T Neuj;ijg; gad;gLj;jy;> tpisahl;L gw;wpa Nju;r;rpfs;.

mofpaw; fiyfs;> ,yf;fpak;> tpisahl;L> nka;ty;Yeu; Nghl;bfs;> Xa;T Neug; nghOJNghf;Ffs; kw;Wk; tho;tpd; Mf;fG+u;tr;

nraw;ghLfs; %yk; ntspg;gLj;jg;gLk; ,d;g Efu;r;rp> kfpo;r;rp> kdntOr;rpfs; Nghd;w kdpj mDgtq;fs;

 VII.  “fw;wYf;Ff; fw;wy;” njhlHghd Nju;r;rpfs;.

tpiuthf khWfpd;w> rpf;fyhd> xUtupy; xUtu; jq;fp epw;fpd;w cynfhd;wpy; xUtu; RahjPdkhff; fw;gjw;fhd typikaspj;jYk;

khw;wpaikf;Fk; nrad;KiwA+lhf> khw;wj;jpw;Nfw;g ,aq;fTk; mjid Kfhik nra;aTk; Ntz;ba czu;itAk; ntw;wpiaAk;

ngwr; nra;jy;.

(Njrpa fy;tp Mizf;FO mwpf;if - 2003 bnrk;gu;)
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ghl Nehf;fk;

(1) njhopDl;gtpay; Jiwapy; Vw;gLfpd;w gpur;rpidfisj; jPu;g;gjw;F tpQ;QhduPjpahd Nfhl;ghLfisg;

gad;gLj;Jjy;.

(2) jfty; njhopDl;gtpay; njhlu;ghf Mokhd mwpitg; ngw;Wf;nfhs;tjw;F Cf;fj;ij Vw;gLj;jy;

(3) ehshe;j tho;f;iff;F Kf;fpakhd mbg;gil fzpjf; Nfhl;ghLfis tpUj;jp nra;jy;

(4) tpQ;QhduPjpahd Nfhl;ghLfs; gw;wpa mbg;gil mwpit njhopDl;g> r%f> nghUshjhu tsu;r;rpf;Fg;

gad;gLj;Jjy;.

(5) Njrpa kw;Wk; G+Nfhs #oy; gpur;rpidfis mtjhdpj;J epiyahd tsq;fis gad;gLj;Jk;

Kiw gw;wpa mwpitg; ngwy;.
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xt;nthU Nju;r;rpf;fhf xJf;fg;gl;l ghlNtisfs;

vii

juk; 13

Nju;r;rp
01 nghwpapay; juepakq;fisAk; tptuf;-$w;Wf;fisAk;

njhopDl;gr; #oypy; gad;gLj;Jthu;.

02 kpd;tYitg; gpwg;gpj;jy;> CLflj;jy; tpepNahfpj;-

jy;> kw;Wk; gad;gLj;Jjy; gw;wp tprhupj;jwpthu;.

03' ,yj;jpudpay; njhopDl;gj;ij md;whl Njit-

fSf;F gad;gLj;Jfpd;w tpjj;ij tprhupj;jwpthu;.

04' gy;NtW NtiyfSf;fhf gha;kg; nghwpfisg; gad;-

gLj;Jk; Mw;wiy tprhupj;jwpthu;.

05' epymsit kw;Wk; kl;lk; fhzy; gw;wpa Nfhl;-

ghLfis Nfl;lwpthu;.

06' tPl;L ePu;toq;fy; kw;Wk; fopT Kfhikj;Jtk; gw;wpa

fw;wypy; <LgLthu;.

07' fl;bl jpl;lj;jpw;F mika epak msf;Fk; Kiw-

fisg; gad;gLj;jp msitr; rpl;ilfisj;

jahupj;Jf; fpuaj;ijf; fzpg;gpLthu;.

08' Kaw;rpahz;ik kw;Wk; cw;gj;jp tpUj;jpf;Fj;

Njitahd jpwd;fis tpUj;jp nra;J nfhs;thu;.

                nkhj;jk;

ghlNtisfs;

10

44

74

39

52

37

26

18

300

juk; 12

Nju;r;rp

01' ve;jputpay; njhop-Dl;g tpUj;jpapd; NgWfis

ehshe;j tho;f;ifj; Njitfis epiwT nra;J

nfhs;tjw;fhfg; gad;gLj;Jthu;.

02' ve;jputpay; fUkq;fSf;fhf jpl;lg;glq;fis

tiuthu;.

03' ghJfhg;Gk; RfeyDk; cWjpnra;-ag;gl;l #onyhd;-

iw cUthf;Fthu;.

04' fl;ll epu;khzpg;G fUkq;fspy; Kiw-ikahd

tplaj;Jiwj; jfty;-fisg; gpd;gw;Wthu;.

05' nghwpfspDs; ,af;ftifisf; ifahSk; El;g

Kiwfis Njbaha;thu;.

06' Nkhl;lhu; thfdj;jpd; gpujhd $Wfs; / njhFjpfisg;
guhkupf;Fk; Mw;wiy ntspf;fhl;Lthu;.

07' ehshe;j Ntiy-fSf;fhf kpd;tYitg; gad;gLj;J-

thu;.

08' cw;gj;jp eltbf;iffspd; NghJ njhopDl;gtpaYld;

nghUe;JkhW nghUs;fisAk; El;gKiwfisAk;

njupT nra;J nfhs;thu;.

09' njhopDl;gtpaypy; gad;gLj;Jfpd;w epak msTfSk;

mstPl;L cgfu-zq;fs; gw;wp Njbaha;thu;.

               nkhj;jk;

    ghlNtisfs;

07

40

10

49

36

58

46

36

18
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01 ve;jputpay; njhop-

Dl;g tpUj;jpapd;

NgWfis ehshe;j

tho;f;ifj; Njit-

fis epiwT nra;J

nfhs ;tjw ;f hfg ;

gad;gLj;Jthu;.

1.1 khdpl kw ;Wk ; #oy ;

tpUj;jpapd; ghy; ve;jpu-

tpay; njhopDl;gj;jpd;

gq;fspg;ig xg;gPl;LuPjpapy;

tprhuiz nra;thu;.

² ve;jputpay; njhopDl;gtpay;

² mwpKfk;

² tsu;r;rp

- Njitfs;

- gpur;rpidfs;

- jPu;Tfs;

² tsu;r;rpapd; gpujhd jpUg;G

Kidfs;

cjhuzk; (- neUg;G(jP)>

rpy;Y (rf;fuk;)>

cNyhfq;fs;>

kpd;rhuk;> Fiw

flj;jpfs;>

jpuhd;rpw;wu;

Nghd;w

fz;Lgpbg;Gf;fs;

² tsu;r;rpapd; Jupj tsu;r;rpf;

fl;lq;fs;

cjhuzk;: ifj;njhopy; Gul;rp

² ,uz;lhk; cyf kfh Aj;jk;

² vjpu;fhyg; Nghf;Ffs;

² kdpjd; kw;Wk; #oy; kPJ

nrYj;Jk; nry;thf;F

² ve;jputpay; njhopDl;gtpaiy mwpKfk;

nra;thu;.

² ve;jputpay; njhopDl;gtpaypd; jpUg;G

Kidfis cjhuzq;fhl;b tpsf;Fthu;.

² ve;jputpay; njhopDl;gtpaypd; Gjpa

Nghf ;Ffspd ; topNa vjpu ;fhyg ;

Nghf;Ffis fw;gid gz;Zthu;.

02

ghlj;jpl;lk; - juk; 12
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² gz;lq;fs;> Nritfspd; tpUj;jpf;fhd

gpNuuizfis Kd;itg;ghu;.

² gz;lq ;fs ; > Nritfspd; tpUj ;j p

njhlu;ghd Nghf;Ffis tpsf;Fthu;.

² gz;lq;fs;> Nritfspd; tpUj;jpapd; ghy;

tzpfkakhf;fj;jpd; nry;thf;iff;

fzpg;gpLthu;.

² cw;gj;jp Kfhikj;Jtj;jpd; ntt;NtW

mk;rq;fis tprhuiz nra;thu;.

² nju pT nra ;Jnfhz ;l RNjr

ifj ;njho pnyhd ;W rhu ; e ; j ts

mbg;giliaAk;> njhopDl;gj;jpd;

nry;thf;ifAk; tpsf;Fthu;.

² ntt ; NtW JiwfSf ;Fu pa
gz;lq;fs; kw;Wk; Nritfspd;
Nkk;ghL

cjhuzk;: Nghf;Ftuj;J> Rfhjhuk;>

njhlu;ghly;> fl;llepu;khzk;
Nghd;wit

² gz ;lq ; fs ; >  Nritfs pd ;
tzpfkakhf;fk;

² cw;gj;jp Kfhikj;Jtk;

² RNjr ifj;njhopy; #oy;

² tsq;fs;

(%yg;nghUs;fs;> ,ae;jpNuhg-
fuzq;fs;> tY rf;jp> njhopDl;g
kw;Wk; tpidEl;g mwpT> jpwd;>
kdpj tsk;)

² njhopDl;gtpay; El;g
Kiwfs;

² ghuk;gupakhd Kiwfs;
(ifEl;gj;jpwd;fs; rhu;e;j
Fbirf; ifj;njhopy;fs;>
ifahs ,af;Fk;
cgfuzq;fs;)

² etPd Kiwfs;

² tYf;fUtpfs; (power
t o o l s )

² Fiw jd;dpahf;ff;

fUtpfs;

² jd;dpaf;ff; fUtpfs;

² fzdpj; Jiz ,yf;ff;
fl;Lg;ghl;Lg; nghwpfs;
( C N C )

1.2 cw;gj;jpfspd; Nkk;ghL>

tzpfkakhf;fk;> njhop-

Dl;gtpay; Mfpatw;wpd;

Kf hikj ; Jtj ;Jf ; F

,ilapyhd njhlu;ig

tprhuiz nra;thu;.

1.3 RNjr ifj;njhopy;fs;

kw;Wk; Nritfspd; tpUj;jp

kPJ njhopDl;gtpaypd;

nry;thf;if tprhuiz

nra;thu;.

03

02
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02 ve;jputpay; fUkq;-

fSf;fhf jpl;lg;-

glq;fis tiuthu;.

2.1 jpl;ltiugpid tpku;rpj;J

mjD}lhf jfty;fis

tptupg;ghu;.

2.2 ng hw pa pay ;  r h u ; e ; j

fUkq;fSf;F jpl;lg ;-

glj;jpid tiuAk; NghJ

Nfj;jpu fzpj cgfuzq;-

fisAk; epakq;fisAk;

gad;gLj;Jthu;.

2.3 mbg;gil Nfj;jpu fzpj

t b t i k g ; G f ; f i s

e p u ; k hz pg ; G  kw ;Wk ;

j p l ; lg ; glq ;fSf ;f hf

gad;gLj;Jthu;.

² gy;NtW jpl;l tiuGfs;
² nghwpapay; (civil)
² ,ae;jputpay; (machanical)
² kp;d;dpay; (electrical)

² j pl ; lg ; glk ;  tiuAk ; NghJ
gad;gLj;Jk; FwpaPLfs;

² ngd;rpy; tiffs;
² Nfj;jpu fzpj cgfuzj;njhFjp
² tiujw ;  gyifAk ;  Jiz

rhjdq;fSk;
² epakq;fs;

² tiujw; jhs;
² epakr; rl;lfk;
² ,Nuif tiffs;
² vOj;Jf;fSk; ,yf;fq;fSk;
² mstPLfis ,ly;

² msTj;jpl;l tiujy; mstpil/
gupkhzk;
² vspa mstpil
² %iy tpl;l mstpil

² Ne u ;  NfhL >  tiyNfhL >
Nfhzj;Jld; njhlu;Gila
² rkgFjpfshfg; gpupj;jy;
² tpfpjj;jpw;Fg; gpupj;jy;
² gpupjpaply;

² vspa Nfj;jpufzpj epu ;khzg;
gad;ghL

² jp;l;l tiuglj;jpd; Kf;fpaj;Jtj;ij
tpsf;Fthu;.

² j pl ; l tiuglk ;  tiuAk ; Ng hJ
gad;gLj;Jk; FwpaPLfspd; fUj;Jf;fis
tpsf;Fthu;.

² epu ;khzpg ;Gld ; njhlu ;ghd jpl ;l
tiuglq;fis xg;gpl;L jfty;fis
gFg;gha;T nra;thu;.

² Nfj ;j pu fzpj cgfuzq;fisg ;
gad;gLj;Jk;NghJ rupahd KiwfisAk;
re;ju;g;gq;fisAk; Fwpg;gpLthu;.

² tiuAk; cgfuzq;fisg; gad;gLj;jp
epakr; rl;lfj;ij tiue;J fhl;Lthu;.

² jug;gl;Ls;s jfty;fspd;gb vspa
nghwpapay; uPjpahd jp;l;lg;glnkhd;iw
mstpilf;F tiuthu;.

² NfhLfisAk; Nfhzq;fisAk; gy;NtW
tpfpjj;jpw;Fg; gpupg;ghu;.

² mbg;gil Nfj;jpu fzpj epu;khzpg;G
njhlu;ghd gy;NtW js cUtq;fis
epu;khzpg;ghu;.

04

04

06
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² mbg;gil epu ;khzpg ;g pypUe;J
rpf;fyhd Nfj;jpufzpj epu;khzpg;G

² gy;Nfhzp (ghjj;jpd; ePsk; my;yJ
tl;lj;jpd; Miuapd; %yk;)
² $k;Gj;Jz;lk;
² ePs;tl;lk; (rpw;wr;R kw;Wk;

Ngur;R jug;gl;bUg;gpd;)
² gutisT

² glg;ghu ;it (pictorial views)
² ,ay;fhl;rp Kiw(perspective)
² rkhe;jpu Kiw(parallel)
² ,UGs;sp Njhw;wg; ghu ;it

( dimetr ic)
² rktsT Njhw;wKiw (isomet-

r i c)
- Neu;Nfhl;Lj;jsk;
- rha;Tj; jsk;
- rJu tbthd Jthuk;

² nrq;Fj;njwpa Njhw;wk; (ortho-
graphic projections)
² Kjyhk; Nfhz Kiw (first angle)
² %d;whk; Nfhz Kiw (third

a n g l e )

² khjpup CUit tiujy;
² mstPl;ilf;  Fwpj;jy;
² FWf;F ntl;il tiujy;
² xUq;fikj;j tiuglk;

² gy;NtW jstbTila jpz;kg; nghUis
rkts vwpaj; Njhw;w Kiwf;F tiuthu;.

² jug;gl;l NfhzKiwf;Nfw;g jpz;kg;
nghUs;fspy; nrq;Fj;njwpa Njhw;w
cUit tiuthu;.

² rktsT vwpa Njhw;w glq;fspd;
jstbtq;fisAk; nrq;Fj; njwpa
Njhw;wg; glq;fspd; js tbtq;fSld;
njhlu;GgLj;jp tpsf;Fthu;.

² nrq;Fj;njwpa Njhw;wg;glq;fis tiuAk;
NghJ Neu; tpspk;G> kiwe;j tpspk;G tpy;
tbthd tpspk;G ikaf; Nfhl;ilf;
fhl;Lk; epakq;fisg; gpd;gw;Wthu;.

² cw ; gj ;j pf ; f hd r pj ; j p uq ; fis
Kd;itf;Fk;NghJ cs;slf;fNtz;ba
jfty;fis tpsf;Fthu;.

² cw;gj;jp rpj;jpuq;fspd; NjitiaAk;
Kf;fpaj;Jtj;ijAk; fhl;Lthu;.

² cj;Njr KbTg; nghUSf;fhd khjpup
cUit tiuthu;.

2.4 nrq;Fj;njwpa Kiwapd;

JizAld; jpl;ltiu

glq ;fis tiue ;J

fhl;Lthu;.

2.5 cw;gj ;jpnahd;wpw ;fhd

jpl;lg;glnkhd;wpd; khjpup

cUit tiuthu;.

12

06
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2.6 Neu; kw;Wk; tisthd

mikg;Gila jpz;kg ;

nghUs;fspd; tpupaiy

tiuthu;.

² tpupay; (development) mwpKfk;
² tpupay; tiuAk; NghJ ftdpf;f

Ntz;ba tplaq;fs;
² cl;gf;fk;> JisAld; ,Ug;gJ
² ghjq;fspd; ePsk;
² rha ;T tbtq ;fSila

nghUl ;fs pd ;  cz ;ik
ePsj;jpw ;Fk; kw;Wk; rha;T
ePsj;jpw;Fkpilapyhd NtWghL

² mz;ba Nkw;gug ;Gf ;fSf;F
,ilapy; mstPLfSf;fpilahd
nghUj;jg;ghL

² jpz;kg; nghUl;fs; jahupf;Fk; NghJ
%l;LfspLtjw;Fj; Njitahd
msT ,lk; itj;jy;.

² tpupay;fis tiujy;> (G+uzkhd
kw;Wk; Jz;lkhf;fg;gl;l (truncated))
² cUis
² $k;G
² $k;gfk;

² tpupay; tiuAk; NghJ ftdpf;f
Ntz;ba tplaq;fisAk; ,Uf;f
Ntz;ba jd;ikiaAk; tpsf;Fthu;.

² gy ; NtW tbtikg ; Gf ; fSila
nghUl;fspd; tpupay;fis tiuthu;.

08
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3.1 ghJfhg ;ghd Ntiyr;

#onyhd;iw cUthf;F-

tjw;F> Ntiy nfhs;-

Nthu;> Ntiyahl;fs; ,U

ghyhupdkpUe;Jk; epiw-

Ntw ; w Ntz ;bAs ;s

tplaq;fis tprhupj ; -

jwpthu;.

3.2 mdu;j;jq;fis / ,l-

u;ghLfis ,dq;fz;L

mtw;iwf; Fiwj;Jf;

nfhs;tjw;F eltbf;if

vLg;ghu;.

3.3 mdu ;j ; jq ; fis /
,lu;fisj; jtpu;f;Fk;

Kiwfis tptupg;ghu;.

² Ntiynfhs;Nthupd; nghWg;Gf;fs;

² ghJfhg;ghd #oy;
² Rfhjhu Near; #oy;
² fUtpfs;
² ghJfhg;G mzpfs;
² cgfuzq;fs;
² kPs; guprPyid
² gjpT itj;jy;
² gapw;rp toq;Fjy;

² Copau;fs;fsJ nghWg;Gf;fs;
² ghJfhg;ghd Ntiyg;gof;fj;ij

Vw;gLj;jpf; nfhs;sy;.
² Rfhjhu kw ;Wk ; ghJfhg ;G

fl;lisfisg; gpd;gw;Wjy;

² ,lu;fis (hazard) ,dq;fhzy;
² capu; tho;tjw;F

² Rfhjhuj;Jf;F

² nrhj;Jf;fSf;F

² #oYf;F

² ,lu;ghL tiffs;

² ngsjpf (physical)
² capupay; tpQ;Qhd (biological)
² ,urhadpay; (chemical)
² gzpj;jpwdpay; (ergonomical)
² kNdhjj;Jt (psychological)

² mdu;j;j Kfhikj;Jtk;

² ,dq;fhzy; (recognize)
² kjpg;gply; (assess)
² fl;Lg;gLj;jy; (control)

² fl;Lg;gLj;Jtjw;Fr; nra;aNtz;ba
Ntiyfs;

² ghJfhg;ghdJk; MNuhf;fpakhdJkhd

#onyhd;wpy; Ntiy nra;tjd; %yk;

ngw;Wf; nfhs;sf;$ba mD$yq;fis

tptupg;ghu;.

² ghJfhg;ghdJk; MNuhf;fpakhdJkhd

Ntiyr; #onyhd;iw Vw;gLj;Jtjw;F

Copau ;fSk;> Ntiynfhs;NThUk;

epiwNtw;w Ntz;ba nghWg;Gf;fis

tptupg;ghu;.

² ,lu ; g hLfs ;  %yk ;  ca pUf ;F

Rfhjhuj;jpw;F> nrhj;Jf;F> #oYf;F

Vw;glf;$ba Nrjq;fis tptupg;ghu;.

² mdu;j ;j tifnahd;wpw ;F ,uz;L

cjhuzq ;fs ;  t Pjk ;  Fw p g ; g pl ; L

gl;banyd;iwj; jahupg;ghu;.

² mdu;j;jq;fisf; fl;Lg;gLj;Jtjw;Fr;

nra ;aNtz ;ba Ntiyfis

cjhuzq;fSld; tpsf;Fthu;.

01

03

02

03 ghJfhg ;Gk; Rf-

eyDk; cWjpnra;-

ag;gl;l #onyhd;-

iw cUthf;Fthu;.
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3.4 Ntiyr ;#oYf ;F u p a

mdu;j;j epiyikfis

tprhupj;jwpthu;.

² fhuzj;ij mfw;Wjy; my;yJ
,opthf;Fjy; / Fiwj;jy; (re-
move/minimize cause)

² epiyahd jPu;nthd;W fpilf;Fk;
tiu jw;fhypf ghJfhg;nghd;W
/ jilia ,ly; (provide barri-
ers pending lasting solution)

² vr ; r u p f ;if njhlu ; g hd
mwptpj;jy;fis fhl;rpg;gLj;jy;
( display warning signs)

² Kfhikj;Jtf; FOtpdUf;Fk;
mq ;Fs ;s VidNahUf ;Fk ;
jtwhJ mwpT+l;lk; nra;jy; (No-
tify management and co-workers
without fail)

² mdu ;j ; jq ; fs ;  / ,lu ; fs ;
epiyikfs; gw;wp vg;nghOJk;
mtjhdj ;Jld ;  ,Uj ;jy ;
( b e a w a r e )

² r pwe ;j t Pl ;Lg ; gu pghydk ;
njhlu;ghd gof;fj;ij Vw;gLj;jy;
( good housekeeping)

² Ntiy nra;Ak;NghJ ftdj;jpw;
nfhs;sNtz;ba tplaq;fs;

² cau;thd ,lq;fspy; Ntiy
nra;tJ

² Vzp / rhuk; gad;gLj;jy;
² k pd ;  cgfuzq ;fisg ;

gad;gLj;jy;

² nghwpfisAk;> fUtpfisAk;
gad;gLj;jy;

² ghukhd thfdq;fSf;F mUfpy;
Ntiy nra;jy;

² ,lu;ghL epiyikfis cjhuzq;fSld;

tpsf;Fthu;.

² fUt pfs ; cgfuzq ;fs ; kw ;Wk ;

,ae ;j puhj pfs ; gy ;NtW Ntiyr ;

#oy ;fspNy gad;gLj ;Jk ; NghJ

ftdj;jpw;nfs;s Ntz;ba tplaq;fis

tptupg;ghu;.

² jug;gl;Ls;s Ntiyr; #onyhd;wpy;

g pd ; gw ; w Ntz ;ba Kw ; g hJfhg ; G

eltbf;iffis Kd;itg;ghu;.

03
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3.5 Ntiy ,lnkhd ;w pd ;
g hJfhg ; g p w ;F cu pa
juj;jpidAk; rl;luPjpahd
epiyikfisAk; NjLthu;.

² j putq ;fs ; t pr p ug ; gLk ; /
eLtf;$ba epyk; (slippery floors)

² mjpf rg;jk; (excessive noise)
² Fiwthd / $ba ntspr;rk;

( low/excessive lighting)
² Fiwthd / $ba ntg;gk;
² ,lu;ghLfis Vw;gLj;jf;$ba

(Xl ; lf ;$ba ( hazadous) >
vupgw;wf;$ba (toxic) tuz;l
#oYk ;  mj ;jifa
nghUl ;fSlDlk ; Ntiy
nra;jy;

² gh ukhd thfdq ;fSf ;F
nghUj;jkpy;yhj epiy

² gzpj;jpwdpaYf;Fg; nghUj;j-
k py ;y hj ng hUl ;fisg ;
gad;gLj;Jjy;

² t pUk ; gj ; jF Rfhj h u

#onyhd;Wldhd ghJfhg;ghd

Ntiyj;jsnkhd;iw elhj;jpf;-

nfhz;L nry;Yk; r%f kw;Wk;

rl;luPjpahd Kf;fpaj;Jtk;

² juk ;  (cjh : SLS, ISO, OSHA)

² nry;thf;FQ; nrYj;Jk; rl;lk;

² Ntiyj ;jsnkhd ;w pw ;Fu pa

rl;ljpl;lq;fSk; rl;lq;fSk;

cjh: njhopw;rhiy rl;lk; (fac-
tories ordiance)

njho pyhsu ; rl ;lk ; ( labour
o r d i a n c e )

² Ntiyj ;js Rfhjh uk ;  kw ;Wk ;
g hJfhg ; g p w ;F u pa rl ; lKk ;
xOq ;Ft pj pfSk ; ( laws and regulations) >
epakq;fis (standards) epu ;zapf;Fk;
Njrpa kw;Wk; ru;tNjr epWtdq;fspd;
gl;bnyhd;iwj; jahupg;ghu;.

01
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4.1 fl ; ll e p u ; k hz pf ;

fUkq;fspy; gad;gLk;

nghUs;fis tifg;gLj;-

Jthu;.

² nghJthd fl;llg; nghUs;fs;
² mupkuk; (timber)
² ,Uk;G
² nrq;fy;
² rpnke;J
² jpus; nghUs;fs; (aggregates)
² gUq;fy; (rubble)
² Rz;zhk;G

² $l;Lf;fl;llg; nghUs;fs; (compos-
i t e)
² rhe;J
² nfhq;fpuPw;W
² mupfy;

² fl;llg; epu;khzg; nghUs; ghFghL
² %yj;jpw;F (Njhw;Wtha;f;F)

mika
² ,aw;ifahdit
² cw;gj;jp nra;ag;gl;lit

² gad;ghl;Lf;F mika
² jpz;kg; nghUs;fs;
² gpizg;Gg; nghUs;fs;
² ghJfhg;Gg; nghUs;fs;

² fl;ll epu;kkhzg; nghUs;fspd;
,ay;Gfs;
² ngsjpf ,ay;Gfs;
² nghwpKiw ,ay;Gfs;
² ntg;g ,ay;Gfs;
² ,urhad ,ay;Gfs;

² fl ; ll e p u ; k hzg ;  nghUs ;
cw;gj;jpapd; NghJk; gad;ghl;bd;
NghJk; Vw;gLk; #ow; gpur;rpidfs;

² gpujpaPl;Lg; nghUs;fisj; njupT
nra;jy;

² ntt;NtW epakq;fspd; fPo;f; fl;llg;

nghUs;fis tifg;gLj;jpf; fhl;Lthu;.

² ntt;NtW rl;lf mikg;Gf;fSf;F

nghUj;jkhd fl;llg; nghUs; gl;bay;fs;

jahupg;ghu;.

² me;je;jr; rl;lf mikg;Gf;fhf Nkw;gb

nghUs;fisj; njupT nra;tjw;F VJthf

mikj;j ,ay;Gfis tptupg;ghu;.

² ghuk ;g u pakhd fl ;ll e p u ;k hzg ;

nghUs;fhfg; gad;gLj;jj;jf;f gpujpaPl;Lg;

nghUs;fisg; gpNuupg;ghu;.

² fl;llg; nghUs; cw;gj;jpapd; NghJk;

gad;gHl;bd; NghJk; Vw;gLk; #ow;

gpur;rpidfis tptupg;ghu;.

0404 fl;ll epu;khzpg;G

fUkq;fspy; Kiw-

ikahd tplaj;-

Jiwj ; jfty ; -

fisg; gpd;gw;W-

thu;.
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4.2 epu;khzpg;Gf; fUkq;fspy;>

gad ; gLk ;  nrq ;fw ;

fl;Lfisf; fl;Lthu;.

4.3 fl ; ll e p u ; k hz

N t i y f S f ; f h f f ;

nfhq ;f p u P w ; W gad ; -

gLj;Jthu;.

² fl;bd;(bond) mtrpak;

- gpuNahfpf;fg;gLk; Rikia

mjpf gug;gpd; kPJ gq;fpLjy;

- mg;gq;fPl;il nraw;gLj;Jif-

apy; ftpT (lap)
² nrq;fy;nyhd;wpd; mstPLfs;

² nrq;fy;nyhd;wpd; ,ay;Gfs;

² nrq;fw; fl;L tif

² ePbirf; fw;fl;L

(ePbirf;fy;ypizg;G (stretcher
b o n d )

² Mq;fpyf; fl;Lkhdk; (english
b o n d )

² ,ize;j J}z;fSk; jdpj;J}z;-

fSk;

² mupfy; gad;ghL

- msTfs; (mstPLfs;)

- tiffs; (JisAs;s> Jisaw;w)

² fUtpfSk; cgfuzq;fSk;

² rhe;J tiffs;

² fl;llnkhd;w pd; nfhq ;fpw Pw ;W

cWg;Gf;fs;

² nfhq;fpu Pw ;W gad;gLj;Jtjd;

mD$yq;fSk; gpujp$yq;fSk;

² nfhq;fpuPw;wpd; $WfSk; mtw;wpd;

,ay;GfSk;

² ,izf;Fk; jputpaq;fs; (bind-
ing material)

² Ez;jpus; ( fine aggregate)
² fl ;Lj ;j p us ;  ( coarse aggregate)

² fl;LlDk; fl;L ,d;wpAk; fl;lg;gLk;

Rtu;fs; kPJ RikNaw;Wtjhy; Vw;gLk;

tpisTfis tptupg;ghu;.

² nrq ;fy ;nyhd ;w pd ; mst PLfisj ;

jPu;khdpf;Fk; Kiwia tpsf;Fthu;.

² miur; (1/2) nrq;fy; jbg;Gs;s> xU

nrq;fy; jbg;Gs;s $tu; %iyfs; kw;Wk;

,izj;j J}z;fspd; mikg;igAk;

Kfg;Gj;Njhw;wj;ijAk; tiuthu;. (Front
E l e v a t i o n )

² nrq ;fw ;fisAk ; fs pr ; re ;ijAk ;

gad;gLj;jp> Neupa Rtu;fisAk; Rtu;

%iyfisAk; epu;khzpg;ghu;.

² nrq;fw; fl;L tiffis tpsf;fg;glk;

%yk; tptupj;J> mit gpuNahfpf;fg;gLk;

re;ju;g;gq;fisg; gl;baw;gLj;Jthu;.

² nrq;fy; kw;Wk; mupfy; gad;ghl;Lk;

mD$yq;fisAk; gpujp$yq;fisAk;

xg;gpLthu;.

² nfhq;fpwPw;fspy; mlq;fpAs;s $Wfspd;

,ay;Gfis tptupg;ghu;.

² nfhq;fpwPw;wpd; ,ay;Gfis tptupg;ghu;.

² ntt;NtW NjitfSf;fhfg; gad;gLk;

nfhq;fpuPw;Wf;fyitapd; tpfpjq;fis

tpsf;Fthu;.

² tYT +l ; ly pd ;  ( reinforcement)
,lg;gLj;Jjiy tpsf;fg;glk; %yk;

fhl;Lthu;.

10

10
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nehWq;fpa fy;)

² ePNuw ;Wk; fUtpfs; (hydrating
a g e n t s )

² Nru;khdg; nghUs;fs; (additives)
² nfhq;fpuPw;wpd; ,ay;Gfs;

² tpfpjhrhuf; fyitfs; (proportional
m i x e s )

² jug;gLj;jpa fyitfs; (graded
m i x e s )

² nfhq;fpuPw;W ,Lk; nrad;Kiw

² nghUs;fis msj;jy;(batching)
² nghUs;fisf; fyj;jy; (mixing)
² nfhz;L nry;yy; (transportation)
² ,Ljy; (placing)
² ,Wf;Fjy; (compaction)
² gz;gLj;jy; (curing)

² nfhq;fpu Pw ;W cWg;Gf;fs; kPJ

Rikfs; njhopw;gLk; tpjk;

² nfhq;fpwPw;W tYT+l;ly; (reinforce-
m e n t )
- fk;gp tiffSk; mtw;wpd;

,ay;GfSk;

- tYT+l;lYf;fhd fhuzq;fs;

- tYT+l;ly; gpuNahfpf;fg;gLk;

,lq;fs;

² ,Oit tyaq;fs; ( tensile
z o n e )

² neUf;fy; tyaq;fs; (Com-
pressive zones)

² fj;jupg;G / nfha;T tyaq;fs;
( shearing zones)

² tYT+l;ly;fs; ,uz;il ,izf;Fk;

tpjj;ij tpsf;fg ;glq ;fs; %yk;

fhl;Lthu;.

² ntt;NtW fl;ll epu;khzq;fspy; Ve;jp

(Stirrups) ,Ljiy tptupg;ghu;.

² ntt;NtW NjitfSf;Fg; nghUj;jkhd

nfhq;fpuPw;Wf; fyitfisf; Fwpg;gpLthu;.

² Njitf;Nfw;g nghUj;jkhdthW NkYk;

tYT+l;ba nfhq;fpuPw;Wg; gFjpnahd;iw

Mf;Fthu;.
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² nfhq;fpuPw;W tiffs;

² Xupl thu;g;G (In-situ) nfhq;fpwPw;W/
Kd ;thu ; g ; Gf ;  ( pre cast)
nfhq;fpwPw;W

² rhjhuz nfhq;fpwPw;W (plain con-
c r e t e )

² tYT+l;ba nfhq;fpwPw;W (rein-
forced concrete)

² tYT+l;ly; nra;jy;

² fk;gp tisj;jy; (bar bending)
² %b / fhg;G (cover)
² fhg;Gf; fl;ilfs; (cover blocks)
² Mrdk; (chair)
² fl;Ljy; (binding)
² kbg;G / ftpT (lap)

² rl ; lf ( form work)  mikg ; g pd ;

mtrpak;

² fl;llnkhd;wpd; $iu> Rtu;fs;> jiu>

J}z;fs;Mfpatw;wpy; gpuNahfpf;-

fg;gLk; Rik

² kha; Rik (dead loads)
² capu;; Rik (live loads )
² #ow; Rikfs; (environmental loads)
² Vida Rikfs; (other loads)

² $iu tiffs;

² jl;ilahd $iu> rha;thd $iu

² jdpf; $iu

² ,U ghjpf;$iu

² %d;W gFjpf;$iu

4.4 fl ;llnkhd ;w pd ; k PJ

g p u N a h f p f ; f g ; g L k ;

Rikfis EZf p -

aha;thu;.

4.5 vspa $iunahd;w pd ;

fl;likg;ig tptupg;ghu;.

² fl ; llnkhd ; w pd ;  $Wfs ; k PJ

g p u Nahf pf ; f g ; gLk ;  Rikfisg ;

gl;baw;gLj;Jthu;.

² fl;llnkhd;wpd; rl;lf mikg;G kPJ

gpuNahfpf;fg;gLk; Rikfis tifg;-

gLj;jpf; fhl;Lthu;.

² $iunahd;wpd; gFjpfis> ngauplg;gl;l

glq;fs; %yk; vLj;Jf; fhl;Lthu;.

² gy;NtW Nta;nghUl;fspd; mD$yk;>

gpujp$yq;fis xg;gPL nra;thu;.

02

05
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² $iur; rl;lfnkhd;wpd; gFjpfs;

² Rtuj; tis (wall plate)
² Kfl;L tis (ridge plate)
² ifkuk; (rafter)
² ryhif (reeper)
² ,iltis (vypNahl;b) (Purlin)
² %iyf;ifkuk; (hip rafter)
² fhd; ifkuk; (valley rafter)
² Riur;rl;lfk; (roof truss)

² $iunahd ; w pd ;  mu pkug ;

gFjpfSf;Fupa %l;Lf;fs;

² nghsp%l;L (scarf joint)
² fpspayF %l;L (birds mouth joint)
² FWf;F miukbg;G %l;L (cross

half lap joint)
² $iuNta;jy;

- Nta;nghUs;fs;

- rupT (slope)
- nghUj;Jk; Kiwfs;

- ftpT / kbg;G (laps)

² mj;jpthuk; ,Ltjd; mtrpak;

² mj;jpthu tiffs;

² Mokpy;yh mj;jpthuk; (shallow
f o u n d a t i o n )
² fPy mj;jpthuk; (strip founda-

t i o n )
² nkj;J / jz;L  mj;jpthuk;

( pad foundation)
² njg;g mj;jpthuk; (raft foun-

d a t i o n )

04

² mbg;gil ku %l;L Kiwfisg;

gad;gLj;jp kug;gFjpfis xd;wpizg;ghu;.

² mj;jpthunkhd;wpd; gFjpfisf; Fwpg;gpl;L

mtw;wpd; mtrpaj;ij tpsf;Fthu;.

² mj;jpthu tiffisAk; mtw;wpd;

rpwg;gk;rq;fisAk; tpsf;Fthu;.

4.6 f l ; l l q ; f S f ; f h d

mj;jpthu tiffis

EZfpaha;thu;.
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² Mo;e;j mj;jpthuk; (deep foun
d a t i o n )
² Kisf;Fw;wp mj;jpthuk; (pile

f o u n d a t i o n )
² ePy mj;jpthunkhd;wpd; gFjpfis

,dq;fhzy;.

² mj;jpthuj;Jf;fhfg; gad;gLj;Jk;

nghUs;fs;

- rf;iff; fy; (msTfs;)

- nfhq;fpuPw;W

² fjTfs ; >  ad ;dy ;fs ;

mikg;gjw;fhd fhuzq;fs;

² Eioitf; fl;Lg;gLj;Jjy;

² xspA+l;lk; nra;jy;

² fhw;W}l;lk; ngWjy;

² jPg;ghJfhg;G

² fjT> ad;dy; kw;Wk; epiyfspd;

ghfq;fis ,dq;fhzy;

² fjTj;jiy (head)
² fk;gk; (jambs)
² epiyr;rl;lk; (threshold)
² epiyg;gb (sill)
² tl;lf;fy;/ghTgb (lintel)

² fjT> ad;dy; rpwF tiffs; (leaf)
² rl;lf;fjT (batten)
² ghj ;j pf ;fjT /milRg ;gyif

( pane l)
² gad;gLk; mupku%l;L tiffs;

² nghspfOe;J %l;L (mortice &
tenon joint)

044.7 fl;llq;fSf;fhd fjT>

ad;dy; kw;Wk; mtw;wpd;

rl;lfq;fs; (frame) gw;wp

EZfpaha;thu;.

² fjT > ad ;dy ;fs ;  mikg ; gjd ;

mtr paj ;ijAk ;  msTfisAk ;

tpsf;Fthu;.

² fjT> ad;dy; kw;Wk; epiyg;gFjpfspd;

ngauplg ;gl ;l glq;fis tiue;J

fhl;Lthu;.

² ntt;NtW fjT> ad;dy ; > r pwF

tiffspd; gFjpfSf;Fg; nghauplg;gl;l

glq;fis tiue;J fhl;Lthu;.

² ntt ;NtW fl ;llq ;fs pd ; fjT>

ad;dy;fisg; nghUj;Jtjw;fhfg;

gad;gLj;jpAs;s Jizf;$Wfisg;

gl;baw;gLj;Jthu;.
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² jl;L%l;L ( rebate joint)
² ehf;Fj; jthspg;G %l;L (tongue

& groove joint)
² fjT> ad;dy;> rl;lfq;fspy;>

rpwFfisg; nghUj;Jk; KiwfSk;

Jiz $WfSk;

² gpizay;fs; (hinges)
² G+l;Lf;fs; (locks)
² jhs;;g;gho;fs; (bolts)

² Kbg;Gr; nra;Ak; ,lq;fs;

² Rtu;fs;

² tPl;Lj;jsk;

² $iu

² Kbg;G Kiwfs; (finishing)
² <u Kbg ;Gg ; nghUs ;fSk ;

fyitfSk;

² cyu; Kbg;Gg;  nghUs;fs;

² G+r;Rg; G+Rjy;

² Rtu ;Nkw ;gug ;ig Maj ;jQ ;

nra;jy;

² mbg;gilg;G+r;rp (priming coat)
² Kbg;Gg; G+r;rp (finishing coat)

² fl;ll epu;khz xOq;Ftpjpfs; %yk;

vjpu;ghu;f;fg;gLk; Njitg;ghLfs;

² ghJfhg;G

² Rfhjhuk;

² eyNdhk;gy;
² xOq ;Ft pj pfs py ;  ftdQ ;

nrYj;jg;gl;Ls;s mk;rq;fs;

04

04

4.8 fl;ll epu;khz Kbg;G

Kiwfis tptupg;ghu;.

4.9 fl ;ll e pu ;khzj ;j py ;

gq ;fs pg ; Gr ; nra ;Ak ;

rl ;lG+u ;tkhd epge ;j-

idfis tpsf;Fthu;.

² Rtu; Kbg;Gr; nrad;Kiwia tptupg;ghu;.

² tPl;Lj;jsk; Kbg;Gr; nrad;Kiwia

tptupg;ghu;.

² mupkuk;> cNyhfk;> fl;LNtiy (masonry)
Nkw ;gug ; GfSf ;Fg ; nghUj ;jkhd

mbg;gilg; Nghu;itg; G+r;R tiffs;

kw;Wk; Kbg;Gg; Nghu;itg; G+r;R tiffis

ml;ltizg;gLj;Jthu;.

² fl;ll epu;khzk; njhlu;ghd xOq;F

tpjpfspd; mtrpaj;ij tpsf;Fthu;.

² fl;ll epu;khz xOq;Ftpjpfs; njhlu;ghd

epWtdq;fisg; ngaupLthu;.
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02

² tPjp Nuif

² xspf;Nfhzk;

² fhw;Nwhl;lKk; ntspr;rKk;

² miwfspd; mstPLfs; (ePsk;>
mfyk;> cauk;)

² ePu; toq;fy; njhFjp

² tbfhyikg;Gj; njhFjp

² fl;baikj;jy; gug;G (built up
a r e a )

² fl;bl epu ;khzk; njhlu ;ghf

xOq ;Ft pj pfis t pj pf ;Fk ;

epWtdq;fs;

² fl;ll epu ;khzpj ;j pd ; NghJ

,ae;jpNuhgfuzq;fs; Njitg;gLk;

Ntiyfs;

² Njhz;Ljy;/mfo;jy; (excavation)
² Vw;Wjy; (loading)
² ,Wf;Fjy; (compaction)
² kl;lg;gLj;jy; gbg;gLj;Jjy;

( g r a d i n g )
² Jisj;jy; (drilling)
² ntbf;fitj;jy; (blasting)
² cau;j;Jjy; (lifting)

² fl;ll epu;khz Ntiyj; jsnkhd;wpy;
NtiyfSf ;fhfg ;  gad ;gLj ;Jk ;
cgfuzq;fslq;fpa xU gl;bay;
jahupg;ghu;.

² fl;ll epu;khzj;Jiwapy; gad;gLk;
,ae;jpNuhgfuzq;fs; nra;ag;gLk;
Ntiyfslq ;f pa xU gl ; bay ;
jahupg;ghu;.

4.10fl;ll epu;khz Ntiyj;-

jsnkhd;wpy; gad;gLk;

,ae;jpNuhgfuzq;fs; gw;wp

tprhuiz nra;thu;.
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5.1 ,af;f tifnahd;iw

gpupNjhu; ,af;f tiff;F

khw;Wk; nghwpKiwia

tprhupj;jwpthu;.

5.2nghwpKiw tY CLflj;-

jiyAk;> cj;jpfisAk;

tprhupj;jwpthu;.

² mbg;gil ,a;ff tiffs;

² Row;rp (rotary)
² Neu;Nfhl;L (linear)
² epfu ;khw;W ( reciprocating)
² miyT (ocsilating)

² ,af;fg; gupkhw;wg; nghwpKiw

² tOf;fp khw;wp RUs; nghwpKiw

(Row;rp    epfu;khw;W)

² ve ;j hdKk ;  gw ; r py ;Yk ;

Neu;Nfhl;L   Row;rp
² ,af;f toq;fpg; nghwpKiw

(Row ;r p   epfu ;khw ;W)

(epfu;khw;W miiyT)

² j pUFg ;  G u p g ; ng hw pKiw

(Row;rp  Neu;Nfhl;L)

² ,af;f gupkhw;wg; nghwpKiwiaf;

nfhz;l nghwpfs;

² cj;jfd vd;[pd; (IC engine)
² cUtikf;Fk;  nghwp (shaping

M a c h i n e )
² fha;r;rpabj;jy; nghwp (forging

m a c h i n e )
² ifg; gk;gp (hand-Pumps)

² nghwpKiw tY CLflj;jy; (me-
chanical power transmission)

² mwpKfk;

² Njit

² mbg;gil ,af;f tiffis tptupg;ghu;.

² ,af;fg; gupkw;w nghwpfSs; ,Ltjw;fhd

cjhuzq;fis Kd;itg;ghu;.

² gy;NtW ,af;fg; gupkhw;wk; mlq;fpa

nghwpfspy; ,af;fg;gupkhw;w cj;jpfisf;

fhl;Lfpd;w RUf;f tiuglj;ij tiuthu;.

² ng hw pKiw tY CLflj ;jy pd ;

Kf;fpaj;Jtj;ij cjhuzq;fSld;

tpsf;Fthu;.

10

10

05 n g h w p f s p D s ;

m l q ; f p A s ; s

,af ;ftifisf;

ifahSk ; El ;g

Kiwfis EZfp-

aha;thu;.
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5.3 gy;NtW fhuzpfisAk;

gukhzq;fisAk; fUj;jpw;

nfh ;zL Ntiyf ;Fg ;

ng hUj ;jkhd tY

CLflj ;jy ;  Kiw -

nahd;iw njupT nra;thu;.

² nghwpKiw tY CLflj;Jk;

cj;jpfs;

² gl;br; nrYj;jp (belt drive)

² rq;fpypr; nrYj;jp (bhain drive)

² gw;rpy ;Y nrYj;jp (gear wheel
d r i v e )

² juq;F gw;rpy;Y (gevel gear)

² n`ypfy; gw;rpy;Y (helical gear)

² RUl; jz;Lk; RUl; rpy;Yk; (worm
& worm wheel)

² jz;L / tlk; nrYj;jp (shaft/cable
d r i v e )

² tY CLflj;Jk; cj;jpfspy;

<Lgly; (cjhuzk; <UUsp / ijay;
,ae;jpuk; kuk; mupAk; nghwp> ePu;

gk;gp> filr;ry; ,ae;jpuk; (Lathe)

² tY CLflj;Jk; cj;jpfis njupT

nra ;Ak ; Ng hJ ftdj ;j py ;

nfhs;sNTz;ba njhopDl;gf;

fhuzpfs;

² tY msT

² jpir

² tY tpidj;jpwd;

² guhkupg;G

² tY CLflj ;Jk ;  Ng hJ

NtWgLj;jf;$ba ghukhd khw;wk;

( Parameters)  mjw ;f pila py hd

njhlu;Gk;

² nghwpKiw tY CLflj;jy; cj;jpfspd;

gy;tifikia tpsf;Fthu;

² nghwpKiw tY CLflj;jy; cj;jpfspd;

gad;ghl;il gl;baw;gLj;Jthu;.

² nghw pKiw tY CLflj ;Jk ;

KiwfSf;fpilapy; njupTnra;ag;gl;l

tY CLflj;jy; Kiwapd; ,aYikia

cWjp nra;tjw;fhd fhuzj;ijf;

$Wthu;.

² ,af;f gukhd khw;wq;fSf;fpilapy;

njhlu ; Gfis fhl ; lf ;$ba

nts pa P Lfisg ;  gad ; gLj ; j p

gpur;rpidfij; jPu;g;ghu;.

08
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5.4 tY CLflj;Jtjw;fhfg;

gad ;gLj ;Jk ; t pNrl

Kiwfisf; Nfl;lwpthu;.

² fjp

² KWf;fk;

² jput tY CLflj;jy;

² rpwg;gpay;G

² rf;jp ,og;G

²  cuha;T (friction)

² tY CLflj;Jk; njhFjpfspy;

gad;gLj;jf;$ba Jizg;ghfq;fs;

kw;Wk; mtw;wpd; NjitfSk;

² gwg;Gr;rpy;Y (fly wheel)

² fpsr;R (clutch)

² gpizg;G %l;L (coupling)

² Nghjpif  (bearing)

² gw;rf;fuk;  (ratchet)

² nghwpKiw tY CLflj;Jk; Kiw kw;Wk;

jput tY CLflj;JK; Kiwapw;fpilapy;

mD$yk;> gpujp$yq;fis xg;gpLthu;.

² tY CLflj ;Jk ; njhFj pfs py ;

gad;gLj;Jk;; tpNrl Jizg;ghfq;fspd;

Njitfis tpsf;Fthu;.

² tY CLflj ;Jk ; njhFj pfs py ;

gad;gLj;Jk; tpNrl Jizg;ghfq;fspd;

gad;gLj;jiy tpgupg;ghu;.

8
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06 Nkhl;lhu; thfdj;jpd;

gpujhd $Wfs; /
n j h F j p f i s g ;

guhkupf;Fk; Mw;wiy

ntspf;fhl;Lthu;.

6.1 Nkhl;lhu; thfdnkhd;wpd;

nraw;ghl;by; gq;fspf;Fk;

$Wfs; / njhFjpfis

EZfpaha;thu;.

6.2 e pf u ; k hw ;W tif

vQ;rpndhd;wpd; nraw;-

ghl ;by ; gq ;fs pf ;Fk ;

g p uj hd $WfSk ;

Jizf;$WfSk; njhlu;G-

gl ; Ls ;s t pjj ;ij

EZfpaha;thu;.

² tY myF (power unit) / Kjy;
,af;fpfs; (Prime mover)

² nrYj;jy;; njhFjp (transmission sys-
t e m )

² njhq;fy; njhFjp (suspension sys-
t e m )

² Fspuy; njhFjp (cooling system)
(cjhuzk;: vQ;rpd;> jLg;Gfs;> jpl;L
(mount) Nghd;wit)

² krf;F njhFjp (lubrication system)
(cjhuzk;: vQ;rpd;> fpau;ngl;bj;
Jizg;nghwp> Ntw;Wikg;gLj;jpj;
njhFjp)

² fl;Lg;ghl;Lj; njhFjp (control sys-
t e m )
(nrYj;jp Rf;fhd;> jLg;Gfs;)

² k pd ; nj hFj p  (electrical system)
(,af;fj;ijj; njhlf;Fjy; (Start)>
kpd;Ndw;wy;> kpd; tpsf;Ffs;> Cjp

² vupnghUs; toq;Fk; njhFjp
(ngw;Nwhy;> Bry;)

² epfu;khw;W vd;[pndhd;wpd; gpujhd

$Wfs;

² vd;[pd; cly;/$lhuk; (engine
block)

² vd;[pd; jiy (engine head)

² vz;nza; thq;F njhl;b (oil
sump/pan)

² xt;nthU $WlDk; njhlu ;G-

gl;Ls;s Jizf;$Wfs;

² Nkhl;lhu; thfdnkhd;wpy; mlq;fpAs;s
xt;nthU gpujhd $wpdJk; mtrpaj;ij
tptupg;ghu;.

² Nkhl;lhu; thfdnkhd;wpd; xt;nthU
g p uj hd $w pdJk ;  nj hlu ;ig
tpsf;fg;glq;fs; %yk; Kd;itg;ghu;.

² xt;nthU njhFjpapYk; mlq;fpAs;s
gpujhd $Wfisf; Fwpg;gpLthu;.

² Nkhl;lhu; thfd vQ;rpndhd;wpd; gpujhd
$Wfs; njhLf;fg;gl;Ls;s tpjj;ij
tptupg;ghu;.

² vQ;rpndhd;wpd; gpujhd $WfisAk;
mtw;wpd; njhopy;fisAk; tpsf;Fthu;.

² Nkhl;lhu; thfd vQ;rpndhd;wpd; vQ;rpd;
jiyiaAk; thq;Fnjhl;biaAk; fow;wp>
$WfisAk; gFjpfisAk; rupahfg;
ngaupLthu;.

² Kryj;ij njhL jz;L Gaj;Jld; rupahf

,izg;ghu;.

04

04
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04

² Row;wpj; jz;L (crank shaft)

² njhL jz;L (connecting rod -
(,iz Nfhy;)

² MLjz;L / Kryk; (Piston)

² MLjz;L tisaq;fs; (piston
rings)

² MLjz;Lj; jz;L (Mzp) (pis
ton pin)

² ,af;f toq;fpj;jz;L (Cam
S h a f t )

² thy;T xUq;F Nru;g;G (vlave
essembly)

² gug;Gr; rpy;Y (fly wheel)
² xt ; nthU Jizf ;$Wk ;

njhLf;fg;gl;Ls;s tpjKk; mtw;wpd;
njhopy;fSk;

² cl ;lfd vd ;[ pndhd ; w pd ;
mbg;gilahd njhopw;ghL (rf;jp
khw;wj;jpD}lhf)

² epfu;khw;W vQ;rpd; ghFghL

² vupnghUs; tif

² MLjz;bd; mikT

² vupgw;wy; Kiw

² mKf;ff; fdtsT NtWgLk;
tpjj;jpw;Nfw;g Kiwapy;
² njhopw;gLk; Nfhl;ghLfs;

² ehybg;G (four stroke)
² <ubg;G(two stroke)

6.3 e p f u ;  khw ;W tif

vQ ; r pd ; fs ;  tifg ; -

gLj;jg;gl;Ls;s tpjj;ij

EZfpaha;thu;.

² vQ;rpd;fis ntt;NtW tiffspd; fPo;

ghFgLj;jpf; fhl;Lthu;.

² vQ ; r pndhd ;w pd ;  njho pw ; g hl ;by ;

gq;fspf;Fk; ehd;F epfo;TfisAk;>

ehybg;G kw;Wk; <ubg;G vQ;rpd;fspd;

JizAld; tptupg;ghu;.

² ehybg;G kw;Wk; <ubg;G vQ;rpd;fspd;

xw ;Wik Ntw;Wikfis vLj;Jf;

fhl;Lthu;.
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06

04

6.4 Nkhl;lhu; thfdq;fspy;
tY CLflj ;jy ;
Kiwapd; njhopw;ghl;il
tprhupj;jwpthu;.

6.5 ngw;Nwhy; vQ;rpndhd;wpd;
gw;wupr;RUs; vupgw;wy;
nj hFj pa pd ;  tOf ; -
fSf;fhd jPu;Tfisj;
jPu;khdpg;ghu;.

² CLflj;jy; njhFjpapd; gpujhd
$Wfs; njhlu;Ggl;Ls;s tpjKk;
mtw;wpd; mtrpaKk;
² gpb (Clutch)

- tpjhd gpb (Diaprahm clutch)
² Jizg;nghwpg;ngl;b (Gear Box)
- rkNeug;gLj;jy; Jizg;-nghwpg;
ngl ; b ( synchronize gear box)

² xl;Lq;fUtpj; jz;L (Propeller
Shaft)

² tOf;F %l;L (sliding joint)>
² ru;t %l;L (universal joint)
² Kbthd nrYj;JifAk; (Final

Drive & differential) Ntw;Wikg;-
gLj;jpAk;

² mr;rhzpAk; rpy;YfSk; (axle &
wheel)

² gw ; w u p  RUs ;  v u p gw ; wy ;

njhFjpnahd;wpd; mtrpak;

² gpujhd $WfSk; mtw;wpd;

njhopw;ghLk; tOf;fSk;

² gw;wup/kpd;fytLf;F (battery)
² vupgw;wy; Msp (ignition switch)
² vupgw;wy; RUs; (ignition coil)
² gug;gp (distributor)
² cau; mOj;j tlk; (high volt

age wires)
² j Pg ;nghw p nrUfp (spark

plugs)
² tOf;fisj; jpUj;Jjy;

- njhopw;ghl;ilr; Nrhjpj;jy;

² CLflj;jy; njhFjpapd; gpujhd $Wfs;

njhLf;fg;gl;Ls;s tpjj;ij tptupg;ghu;.

² CLflj;jy; njhFjpapd; gpujhd

$Wfspy; mlq;fpAs;s xt;nthU

Jizf;$wpdJk; mtrpaj;ijAk;

nraw;ghl;ilAk; tpsf;Fthu;.

² vupgw;wy; njhFjpapd; gpujhd $Wfspd;

njhopy;fis tptupg;ghu;.

² vupgw;wy; njhFjpapy; Vw;glj;jf;f
tOf;fSf;fhd jPu;Tfisg; gpNuupg;ghu;.

² vd;[pdpypUe;J mfw;wpa gw;wup vupgw;wy;
RUs; njhFjpapd; tpepNahfg; gFjpfs;
(gug;gp) njhLif Kid ,ilntspia
rupahf rPu;nra;thu;.
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-- Rj;jpfupj;jy;

- njhLif Kid> jPg;nghwpr;

nrUf p ,ilntspiar ;

nrg;gQ; nra;jy;

² vupnghUs; toq;fy; njhFjpapd;
mtrpak;

² vupnghUs;fspd; ,ay;Gfs;

² Mtpg;gwg;Gs;s jd;ik

² krfply;

² vupnghUs; toq;fy; njhFjpapd;
$WfSk; mtw;wpd; njhopw;ghLk;
² vupnghUs; njhl;b

² Cl;lg;gk;gp (feed pump)
² vupnghUs; tb (fuel filter)

² tsp tb / tsp J}ajhf;fp (air
filter/air cleaner)

² vspa fhgd;Nru ; fUtp (simple
c a r b u l a t o r )
² ntd;Wwr; nraw;ghL

² thA / vupnghUs; fyit tpfpjk;
² kpjitaiw (floater chamber)

² kpjit (floater)
² Crp thy;T (needle valve)

² fyit miw (mixing chamber)
² gpujhd jhiu (major jet)
² Nrhk;G Eiothapy;

( idling port)
² fyit rPuhf;F Mzp

² Fiw fjp jhiu (slow runnig
j e t )

6.6 Nkhl;lu; thfdq;fspd;

v u p ng hUs ;  toq ;fy ;

njhFjpapd; nraw;ghl;il

EZfpaha;thu;.

² nju pTnra;j vupnghUs; toq;Fk;
njhFjpnahd;wpd; $Wfs; njhLf;fg;-
gl;Ls;s tpjj;ij tpsf;fg;glj;ij
tiue;J fhl;Lthu;.

² vupnghUs; tpepNahfj; njhFjpapd;
xt;nthU gFjpapdJk; njhopiy
tptupg;ghu;.

² G+uz jfdj;jpd; Kf;fpaj;Jtj;ijf;
fhuzj;Jld; tpsf;Fthu;.

² fhgd; Nru; fUtpapy; Vw;glj;jf;f vspa
tOf;fSf;Fj; jPu;T fhz;ghu;.

² Bry; vupnghUs; njhFjpia thA

ngUf;Fjy; (bleeding) nra;thu;.

04



Nju;r;rp Nju;r;rp kl;lk; tpla cs;slf;fk; fw;ww; NgWfs;
ghl

Ntisfs;

24

² Fspuy; Kiwfspd; rpwg;gpay;Gfis
ntt;Ntwhf;fpf; Fwpg;gpLthu;.

² Fspuy; tpis jpwd; kPJ nry;thf;Fr;
nrYj;Jk; fhuzpfis tptupg;ghu;.

² Fspuy ; njhFjpapy ; Vw ;glj ;jf ;f
tOf;fSf;Fj; jPu;Tfisg; gpNuupg;ghu;.

046.7 Nkhl;lhu; thfdk; xd;wpd;

Fs p uy ;  njhFj pa pd ;

njhopw;ghl;il tpsf;Fthu;.

² Crp thy;T (throttle valve)
² milg;G thy;T (choke valve)

² Bry; cl;gha;r;Rifg; gk;gp (diesel
injection pump)
² mKf;fk; (pressure)
² fhyk; tpjpj;jy; (timing)
² Foha; ePsk; (length of tube)
² Bry; cl;gha;r;rp (diesel injector)
² ehrptha; (gPr;RKid) (nozzle)
² thA ngUf;Fjy; (bleeding)

² vQ;rpd; jiyapy; fhgd; gbjy;

² Fspuy; njhFjpapd; Kf;fpaj;Jtk;

² mbg;gil Fspuy; Kiwfs;

- thA

- jput

² thAf; Fspuy; Kiwapd;

njhopw;ghLk;> Jizf;$WfSk;

- Fspuy; nrl;ilfs; (cooling
fins)

- Cjp (blower)

² jput Fspuy; Kiwapd; gpujhd

Jizf;$WfSk; mtw;wpd;

njhopw;ghLk;> tpidj;jpwd;

tOf;fSk;

- fjpu;j;jp (radiator)

- nespf;Foha; (hose pipe)

- ntg;gf;fl;Lg;ghl;L thy;T

(thermo stat valve)

- tprpwp (fan)
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6.8 Nkhl;lhu; thfd vd;[pdpd;

krf pLk ; njhFjpa pd ;

n j h o p w ; g h l ; i l r ;

cupaKiwapy; Ngzptu

eltbf;if vLg;ghu;.

² xt;nthU krfpLk; Kiwfisj; njupT
nra ;tjw ;f hd fhuzq ;fis
vLj;Jf;fhl;Lthu;.

² xt ;nthU krf pLk ;  Kiwa pd ;
mD$yq;fisAk; gpujp$yq;fisAk;
xg;gPl;LuPjpapy; vLj;Jf;fhl;Lthu;.

² vd ;[ pid krf pLk ;  nj hFj pia

mt;tg;NghJ guhkupg;Gf;fisr; nra;thu;.

04

- tprpwp thu; (fan belt)

- ePu ;g ;gk;gp (water pump)

- fjpu;j;jp %b (radiator cap)

- ePu; nry;Yk; top/Jis (water
j a c k e t )

² krfpLk; njhFjpapd; mtrpak;

- krfpd; ,ay;Gfs; (lubricants)

- krfpLk; tyak;

- vy;iy krfply; (boundary
l u b r i c a t i o n )

- fyg;G krfply; (mixed
l u b r i c a t i o n )

- ePupaf;f tpir krfply;
( hydrodynamic lubrication)

- gpRf;Fik/ghFepiy (viscos
ity)

- nfhjpepiyAk; cUFepiyAk;
( boiling point & melting point)

- Nkw;gug;ig eidf;Fk; jd;ik

² krFg; ghFghL

- SAE, API

- gy; ju (multi grade)

² krF toq;fy; Kiwfs;

- ngw;Nwhapy; Kiw
(vupnghUSld; krnfz;nza;
fyj;jy;)

- njwpg;G Kiw (splash)

- mKf;f Cl;ly; Kiw (force
feed)
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6.9 Nkhl;lhu; thfd jLg;Gj;

njhFjpapy; guhkupg;Gf;

fUkq;fisr; nra;thu;.

² nghwpKiw> jput mKf;fj; jLg;Gj;
njhFjpapd; njhopw;ghl;il tptupg;ghu;.

² nghwpKiw> jput mKf;fj; jLg;Gj;
njhFjpapd; gpujhd $Wfspd; njhopiy
tpsf;Fthu;.

² nghwpKiw> jput mKf;fj; jLg;Gj;
njhFjpiaf; mt;tg;NghJ guhkupg;gjd;
mtrpaj;ij tpsf;Fthu;.

² et Pd Nkhl ; l h u ;  thfdq ;fs pd ;
gad;gLj;Jk; jLg;Gj;njhFjpfspy; tpNrl
jd;ikia tpgupg;ghu;.

² gFjpfshf fow;wg;gl;l nld;lk; gpujhd
cUisapd; gFjpfis rupahf xUq;F
Nru;g;ghu;.

06

² mKf;f Cl;ly; Rw;Nwhl;l
Kiwapd; gpujhd $WfSk;
mtw;wpd; njhopw;ghLk;

- vz;nza; thq;F njhl;b (oil
s u m p / p a n )

- vz;nza;g; gk;gp (oil pump)

- tb (filter)

- vz;nza; milg;G (oil seal)
- epthuz thy;T (relief valve)

- ,il thy;T (bypass valve)

- mKf;f khdp (pressure guage)

² fhyhfhyg; guhkupg;gpd;
Kf;fpaj;Jtk;

² jLg;Gj; njhFjpnahd;wpd;

mtrpak;

² jLg;Gr; nray;

²  jLg;Gg; ghjk; (break shoe)

²  ntg;gk; gpwg;gpf;fg;gly;
(heat generation)

² jLg;Gj; njhFjp

² nghwpKiw

² nek;GNfhy; (lever)
² tlk; (cables)
² ,Oit jhil (linkages)

² jput mKf;fj; jLg;G (hydraulic
pressure brake)
² kpjpgb (pedal)
² nld;lk; gpujhd cUis

(tandam master)
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6.10 Nkhl;lhu; thfdnkhd;wpd;

njhlf;fpj; njhFjpapdJk;

kpd ;Ndw ;wy ; njhFjp -

apdJk; njhopw;ghL rhu;e;j

guhkupg;G Ntiyfisr;

nra;thu;.

² njhlf;fp myfpd; $WfSf;fpilapyhd

njhlu;gpid cUtupg;glj;jpd; JizAld;

tpsf;Fthu;.

² njhlf;fp Nkhl;lupd; njhopw;ghl;il

tptupg;ghu;.

² njhlf;fpj ; njhFjpapd; tupr ;RUs;

Mspapd; Kf;fpaj;Jtj;ij tptupg;ghu;.

² kpd;Ndw;wy; njhFjpapd; njhopw;ghl;il

tpsf;Fthu;.

04

² jLg;Gf;Foha; (brake pipes)
² rpy; cUis (wheel cylinder)
² jLg;Gg; ghjk; (brake shoe)
² ,Otpir tpw;fs; (tensioner

spring)
² jLg;Gf; Flk; (brade drum)

² Jiz rf;jp (power assisted)
² thA mKf;f jLg;G (power air

brake)
² tOf;fpnajpup jLg;G (anti locking

braking system)
² jLg;G tpidj;jpwd; (breaking

ef f i c i en y)

² ePupay; njhFjpapDs; tsp
GFjy;.

² jLg;G vz;nza;apd; ,ay;Gfs;

² nfhjpepiyAk; cUFepiyAk;
(tspNkhJtjdhy;> ePuhtp xd;W
Nru;tjdhy;)

² njhlf;fp myF

² njhlf;fp MspAk; kpd;fyKk;
(starter switch & battery)

² njhlf;fp Nkhl;lhu; (Starter
motor)

² tupr;RUs; (solenoid switch)
² $WfSf;F ,ilapyhd kpd;

njhlu;G

² tisag; gw;rpy;Y (ring gear)
² njhlf;fp Nkhl;lupd; gpujhd

gFjpfs;
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6.11 Nkhl;lhu; thfdnkhd;wpd;

k pd ;  nj hFj pia

EZfpaha;thu;.

04

² njhlf;fp Nkhl;lhupd; njhopw;ghL

² ntg;gkhf;Fk; nrUfp  (heater plug)
² kpd;Ndw;Wk; njhFjpapd; gpujhd

gFjpfs;

- Mlyhf;fp (alternator)
- Nthy;w;wsT xOq;fhf;fp

( voltage regulator)
- njhopw;ghL

² kpd; tpsf;Fj; njhFjpfs;

² jiyik tpsf;Ffs; (headlights)

² rkpf;iQ tpsf;Ffs;(signal lights)

²  ntspr;r myF (flasher unit)

² epWj;jp  tpsf;F (parking lights)

² jLg;G tpsf;Ffs; (break lights)
² Gw khwy; tpsf;Ffs; (reverse

lamp)
² cl;Gw tpsf;Ffs; (hood lights)
² fUtpj;jl;L tpsf;Ffs;

(Instrument Panel lamp)
² Mspfs; (switches)
² Cjpj; njhFjp (horn system)

² gpujhd gFjpfSf;F ,ilapyhd

njhlu;G

² tspj;jpiu Jilg;ghd; (wind
screen wiper)

² mQ;rypfs; (relays)
² tlq;fs; / fk;gpfs; (wires)
² cUfpfs; (fuses)

² Nkhl;lu; thfdnkhd;wpd; kpd;njhFjp
mlq ;f pAs ;s Rw ;Wtu pg ;glq ;fis
thrpg;ghu;.

² Nkhl;lu; thfdnkhd;wpd; kpd;njhFjpapy;
vs pikahd FiwghLfisj ;
jpUj;jpaikg;ghu;.

² Nkhl;lu; thfdnkhd;wpd; Gjpjhf Cjpj;
njhFjpnahd;iwj; jhgpg;ghu;.
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6.12 Nkhl;lhu; thfdnkhd;wpy;

cWjpg;ghl;ilg; NgZk;

Kiwfis tprhuiz

nra;thu;.

² gy;NtW Nkhl;lu; thfdq;spy; cWjpg;ghL
tpUj;jp nra;ag;gl;Ls;s Kiwfisj;
Njbaha;thu;.

² Ve;jhdKk; rpW gw;rpy;Y tifAila
Rf;fhd; njhFjpapy; mlq;fpAs;s
$Wfis/ gFjpfisg; ngaupLthu;.

² njhq ;fy; njhFjpapd ; $Wfisg;

ngaupLthu;.

² njhq;fy; njhFjpapd; njhopw;ghl;il

tptupg;ghu;.

04² cWjpg;ghL

² ,af;f (Dynamic)

² epiyj;j (Static)

² nrYj;jw; njhFjp (steering systems)

² tpOk;Gg; Gak; tif (drop arm type)

   ² nrYj;jw; Jizg; nghwpg;ngl;b

²  vj;jhdKk; rpWgw;rpy;Y tifAk;
  ( Rack and Pinion)

² nrYj;jy; Nfj;jpu fzpjk;

² rpy;Y tupirahf;Fjy; (wheel
alignment)
- Kjd;ikA+rp / Roy;
nghUe;jhzpr; Mzpr;rha;T

(king pin inclination)
- rha;Tf; Nfhzk;(camber angle)
- fhw;rpy;Y; Nfhzk; (caste angle)

- cl;lOtpapOj;jYk;

ntspj;jOtpapOj;jYk;

(toe in / toe out)
² njhq;fw; njhFjp (suspension

system)
² tpw;fs; (springs)

² KWf;fw; jz;L (tortion bar)

² rPuhf;fj; jz;L (stabilizer bar)
² mjpu;T cwpQ;rpfs; (shock

absorbers)

= ² rpy;Yfs; (lau;fs;)

² fhw;wKf;fk; (air pressure)
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6.13 Nkhl;lhu; thfdnkhd;wpy;

g hJfhg ;ig cWj p

n ra ;Jnf hs ;tjw ;F g ;

g a d ; g L j ; j p A s ; s

cj;jpfisr; gad;gLj;jpf;

nfhs;thu;.

6.14 Nkhl;lhu; thfdq;fspy;

gad ; gLk ;  t p Nrl

cj;jpfis tprhuiz

nra;thu;.

² g p uahz pfs pd ;  g hJfhg ;ig

cWjpg;gLj;jtjd; Kf;fpaj;Jtj;ij

tptupg;ghu;.

² Nkhl;lu; thfdq;fspy; ghJfhg;Gf;fhf

cs;slf;fg ;gl ;Ls;s cj;jpfisf;

Fwpg;gpLthu;.

² ghJfhg;Gf;fhf cs;slf;fg;gl;Ls;s

cj ;j pfis rkNahf pjkhfg ;

gad;gLj;Jthu;.

² etPd Nkhl;lhu; thfdq;fspy; tpidjpwd;

Nkk;gLj;jy; El;gKiwfis tpsf;Fthu;.

² thA ntspafw;Wk; njhFjpfspypUe;J

#oypy; khrile;j thA Nru;tijf;

fl;Lg;gLj;Jk; Kiwfis tptupg;ghu;.

² #oy; khriljiy ,opthf;Ftjw;fhd

ntspafw;wp fl;Lg;gLj;jpfspd; gq;fspg;ig

tpsf;Fthu;.

² tspj; jpiu (windscreen)

² clw; gFjp(body)

² Mrd thu;(seat belt)

² kpd; tpsf;Ffs;

² mtruf; ntspNaw;wf; fjT

(emergency exit)

² jPg; ghJfhg;G cj;jpfs;

² fjT G+l;bL Kiwfs; (locking
system)

² tsp / thA gY}d;fs; (air bags)

² tpidjpwid Nkk;gLj;jy;

²  tY tpUj;jp

- tY kpifg;gLj;jp (power boost-

ers)

-  kpif kpd;Ndw;wp (super charger)

-  Roy; kpd;Ndw;wp (turbo charger)

-  cl; Fspu;j;jp  (intercooler)

² ntspafw;wpf; fl;Lg;gLj;jp

(MSif) (emission control)

- J}z;b khw;wp (catlatic converter)

- ntspafw;W thA kPs;Rw;Nwhl;lk;

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

- epyf;fup fdp];lu; (charcoal

canister)

- Row;rpj; jz;L miu fhw;W}l;ly;

(positive crank case ventilation)

02

02
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07 ehshe ;j Ntiy-

fSf;fhf kpd;tY-

itg; gad;gLj;J-

thu;.

7.1 k pd ; Rw ;nwhd ;Wf ;Fj ;

Njitahd mbg;gilj;

J izAW g ; G f ; f is

EZfpaha;thu;.

² kpd; Kjy;fs;

² NeNuhl;l kpd; KJy;fs; (DC
s o u r c e s )

² kpd;fyq;fs; (cells)

² MlNyhl;l kpd; Kjy;fs; (AC
s o u r c e s )

² fl;Lg;ghl;L cj;jpfs; (control de-
v i c e s )

² Msp tiffs; (switches)

² gag;G cj;jpfs; (out devices)

² kpd; tpsf;F tiffs; (lamp)

² capu;g;gpy;yhf; $Wfspd;  (pas-
sive components)  ngsj pf

,ay;Gfs;> ngWkhdq;fs;> jd;ik

² jilapfs; (resistors)

² nfhs;sstpfs; (capacitors)

² J}z;bfs; ( inductors)

² jilapfs ; > nfhs ;sstpfs; >

J}z;bfs; Mfpatw;wpd; mikg;G

² epwg ;gupghilfSk; (colour codes)
Vida vz; gupghilfSk; (nu-
merical codes)

² nfhs;sstpfs;> kpd;Ndw;wKk;

kpd;dpwf;fKk;

² Neu xUik ( time constant -Ne u
khwpyp)

² NeNuhl;lj;Jf;Fk; MlNyhl;lj;Jf;Fk;

,ilapyhd NtWghl;il tpsf;Fthu;.

² kpd; Rw;Wf;fspy; fl;lhakhff;

fhzg;gl Ntz;ba kpd; Kjy;>

fl;Lg;ghl;L cj;jpfs;> gag;G cj;jpfs;

mlq;fpa khjpupnahd;wpd; juTg;

ngWkhdq;fis thrpj;J mf;$Wfis

Ntwhf;fpf; fhl;Lthu;.

² k pd ;  Rw ;Wf ;fs py ;  gad ; gLk ;

capu;g;gpy;yhj $Wfis ,dq;fz;L

mtw;wpd; ngWkhdq;fis thrpg;ghu;.

² jilapfs;> nfhs;sstpfs;> J}z;bfs;

Mfpatw;w pd ; mikg;G rhu ;e ;j

gy;tifikia tpsf;Fthu;.

² n f h s ; s s t p n a h d ; W >

jilapnahd;Wf;Ff; FWf;fhf>

toq ;fy ;  Nthy ; w ; wsT tiu

k pd ; Ndw ; wkiljy ;  kw ;Wk ; >

kpd;Ndw;wkile;j nfhs;sstpnahd;W

jilapnahd ;Wf ;Ff ; FWf ;fhf

kpd;dpwf;fkiljiy tiuG %yk;

fhl;Lthu;.

04
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06

04

04

7.2 njhluhfj; njhLf;fg;gl;l

jilr ;  Rw ;Wf ;fs py ;

Nthy ;w ;wstpw ; Nfw ;g

Xl;lj;jpd; elj;ijia

EZfpaha;thu;.

7.3 rkhe;jukhfj; njhLf;-

fg;gl;l jil Rw;Wf;fspd;

Nthy ;w ; wst pw ; Nfw ; g >

Xl;lj;jpd; elj;ijia

EZfp-aha;thu;.

7.4 mstPLfisg; ngWtjpy;

gd;khdpapdJk; miyT-

fhl;bapdJk; gad;ghl;il

tprhuiz nra;thu;.

² NeNuhl;l Nthy;w;wsT

² NeNuhl;lk;

² jilapfisj; njhluhfj; njhLj;jy;

² NeNuhl;lr; jilapr; Rw;nwhd;wpy;

Nthy;w;wsTf;Fk; Xl;lj;jpw;Fk;

,ilapyhd njhlu;G

² MlNyhl;l Nthy;w;wsT

² MlNyhl;lk;

² gd;khdp (multimeter)

- gad;ghL

² jilapfisr ; rkhe ;jukhfj ;

njhLj;jy;

² rktYj; jil

² njhFjpapd; Clhfg; ghAk;

nkhj;j Xl;lk;

² me;je;jf; $wpd; Clhfg;; ghAk;

Xl;lk;

² Nthy;w;wsT

² epiyNgwhd fhe;j mirAk; RUs;

cgfuzq;fs; (PMMC-Permanent
Magnet Moving Coil)

² gd;khdp (multimeter)

- xg;Gsp tif (analog)

- kpd;nghwpKiw (electromechanical)

- ,yj;jpudpay; (electronic)

² jilapnahd ;Wf ;Ff ; FWf ;fhf

Nthy ;w ;wTf ;Fk ; Xl ;lj ;Jf ;Fk ;

,ilapyhd njhlu;ig tiugpy; /
Nfhitahf Kd;itg;ghu;.

² njhluhd jilapj; njhFjpnahd;wpd;

me;je;j jilapf;Ff; FWf;fhd

Nthy;w;wsitf; fzpg;ghu;.

² njhluhd jilapj; njhFjpnahd;wpd;

Nthy;w;wsitg; gd;khdpapdhy; mse;J

gOjile ;Js ;s jila pia

,dq;fhz;ghu;.

² rkhe;juj; jilj;njhFjpnahd;wpd;

me;je;j jilf;Ff; FWf;fhfg; ghAk;

Xl;lj;ijf; fzpg;ghu;.

² rkhe ;ju jilr ; Rw ;nwhd ;w pd ;

kpd;Ndhl;lj;ij  mstpLtjdhy; tO

cs;s jilia njupT nra;thu;.

² kpd;nghwpKiw> ,yj;jpudpay;> xg;Gsp>

kw;Wk; ,yf;f gd;khdpfis NtWgLj;jp

gad;gLj;Jthu;.

² jug;gl;l jilapfspd; ngWkhdq;fis

ntt;NtW Xk; tPr;Rf;fisg; gad;gLj;jp

gy;khdp nfhz;L msg;ghu;.
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06

06

7.5 MlNyhl ; l Nthy ; -

w;wsnthd;iw> jilap>

nfhs ;sst p > J}z ;b

Mfpatw;wpy; ntt;Ntwhfg;

gpuNahfpf;Fk;NghJ ghAk;

Xl;lj;jpd; elj;-ijia

EZfpaha;thu;.

7.6 jila pfs ; >  nfhs ; -

sstpfs; > J}z;bfs;

njhluhfj; njhLf;-fg;gl;l

Rw;Wf;fs;> MlNyhl;l

toq ;fy pd ;  Ng hJ

- ,yf;f  (digital)
² mst Pl ; L cgfuzq ;fs pd ;

czu;jd;ik (Gyq;$u;ik)

² fzpaq;fSk; tPr;Rf;fSk; (quality
and range)

² miyTfhl ; ba pd ; ( oscilloscope)
njhopw;ghL

² Mly; Nthy;w;wnyhd;wpd; cr;rg;

ngWkhdk;

² Mly; Nthy ;w ;wsnthd ;w pd ;

,iltu;f;f %yg; ngWkhdk; (root
mean square value)

² jilapfs ; > nfhs ;sstpfs ; >

J}z;bfs; Mfpad MlNyhl;l

Nthy;w;wsTf;Ff; fhl;Lk; Jyq;fs;

² mtj;ijg; glq;fs; (Phase diagrams)

² nfhs;sstpj; jhf;Fjpwd; (Capaci-
tive reactance)  J }z ;bj ;

jhf;FjpwDk;

² njhluhd Rw;Wf;fspy; jlq;fy;

( i m p e d a n c e )

² ntt ; NtW njhlu hd jila pj ;

njhFjpfSf;Ff; FWf;fhf Nthy;w;wsT

tPo;r;rpia ntt;NtW gd;khdpfisg;

gad;gLj;jp msg;ghu;.

² mfr; rkpf ;iQiag ; gad;gLj ;j p

miyTfhl;bapd; Neug;gpupg;G kw;Wk;

Nthy;w;wsTg; gpupg;G mr;Rf;fisg;

gbtFf;if nra;thu;.

² miyTfhl ; biag ;  gad ; gLj ; j p

MlNyhl;l Nthy;w;wstpd; kPbwidAk;

Kbg;G (rest) ngWkhdj;ijAk; msg;ghu;.

² Mly; Nthy;w;wsnthd;wpy;> gd;khdpahy;

mse;J ngw;w ngWkhdj;Jf;Fk; Kbg;Gg;

ngWkhdj ;Jf ;Fk ;  ,ila py hd

njhlu;igj; Jzpthu;.

² jilapnahd;W> nfhs;sstpnahd;W>

J}z;bnahd;W Mfpatw;wpy; Mly;

Nthy;w;wsnthd;iwg; gpuNahfpj;Js;s

NghJ Xl;lj;jpd; elj;ijia mtjhdpj;J

Nthy;w;wsT kw;Wk; Xl;l miytbtj;ij

ntt;Ntwhf msTj;jpl;lg;gb tiuthu;.

² xt;nthU Jizg;ghfq;fs; Clhf

Nthy;w ;wsT kw ;Wk; Xl;l miy

tbtj;ij ml;ltiz %yk; fhl;Lthu;.

² jug;gl;l jilap> nfhs;sT> J}z;b

Mfpatw;wpd; ngWkhdj;ij LRC khdp
%yk; msg;ghu;.

² nfhs;sstpfs;> J}z;bfs; Mfpatw;wpd;

jhf;Fjpwid ntt;Ntwhff; fzpg;ghu;.
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njhopw;gLk; tpjj;ijAk;

gFj;jha;thu;.

7.7 t P l ; L k pd ; Rw ;iwj ;

mikf ;Fk ;  Rw ;W

tupg ;glj;jpd;gb> cupa

Jizf;$Wfisj; njupT

nra;thu;.

- jilap - nfhs;sstp

- jilap - J}z;b

- jilap - nfhs;stp - J}z;b

² tYKf;NfhzpAk ; ( power triangle)
tYf;fhuzpAk; (power factor)

² tPl;L kpd; Rw;Wf;fspy; gad;gLk;

cj ;j pfs ; kw ;Wk ; $Wfspd ;

njhopw;ghLk; gpuNahfq;fSk;

² ghJfhg;G cj;jpfs;

² Efu;Nthd; myF (consumer
u in t)
- kPjp Xl;lr; Rw;Wilg;ghd;
  (RCCB)
- Ez; Xl;lr; Rw;Wilg;ghd;

 (MCB)
- jdpahf;fp (isolator)

² fl;Lg;ghl;L cj;jpfs;

- Msp tiffs;

- rPypq;F Nuh];  (cieling rose)
- $Wfs;

² mk po ; g ; G g ;  ngl ; bAk ;

flj;Jfhy;fSk; (conduits)
² fk;gp (tau;) tiffs;

² kpd;Fkpo;g;gpb (bulb holder)

² fzpf ; fg ; gl ; l ngWkhdq ;fisg ;

gad;gLj;jp> jilap - J}z;b> jilap -

nfhs;sstp> jilap - J}z;b -

nfhs;sstpr; rkhe;juj; njhFjpnahd;wpd;

jlq;fiyf; fzpg;ghu;.

² capu;g;ghd tY (Active power)> Njhw;w

tY  (apparent power)> jhf;f tY  (re-
active power) Mfpatw;iw tY Kf;Nfhzp

%yk; fhl;Lthu;.

² tYf;fhuzpiaj; jpUj;jQ; nra;tjd;

mtrpaj;ij kjpg;ghu;.

² tPl;Lkpd;Rw;Wf;fspy; gad;gLk; $Wfis

,dq;fz;L ngaupLthu;.

² kpd; fk;gp ,izg;Gf;fhfg; gad;gLj;Jk;

$Wfspd; epakf; FwpaPLfis tiuthu;.

² kpd;fk;gp ,izg;Gr; Rw;W tupg;glq;fisr;

rupahf thrpg;ghu;.

² kpd; fk;gp ,izg;Gr; Rw;nwhd;wpd;

ghJfhg;G cj;jpfisAk; fl;Lg;ghl;L

cj;jpfisAk; Ntwhf;fpf; fhl;Lthu;

² Efu;Nthupd; Njitf;Nfw;g> tPl;Lj;

j pl ;lg ;glnkhd ;Wf ;fhf> k pd ;fk ;g p

,izj;jy; tupg;glk; tiuthu;.

² jd pahf ; f p >  RCCB, MCD Mf pad

mlq;fyhf> kpd; tpsf;nfhd;Wf;fhTk;>

FsR xd;Wf;fhfTk; fk;gp ,izj;jy;

Rw;iw xUq;FNru;g;ghu;.

² fk;gpfspy; ghAk; kpd;Ndhl;lj;jpd;gb>

FWf;F ntl;Lg;gug;gsitf; fhl;Lk; epak

Kiwiag ; gad;gLj ;j p > fk ;g pfs ;

08
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7.8 Njitf ;Nfw ;g > xd ;w p

mtj ;ij> %tj ;ijj ;

njhFjpfisg ; gad ; -

gLj;Jthu;.

² Gtpj;njhLg;Gf;flj;jp

² Fij (socket FsR)

² epakf;FwpaPLfs;

² fk;gpapizj;jYf;fhf epakf;

fUtpfSk; mtw;wpd; gad;ghLk;

Gtpj;njhLg;Gk; ghJfhg;Gk;.

² kpd ;gl ;bay ; jahu pg ;gjw ;Fj ;

Njitahd juTfs;

² mtj;ijf;Nfw;g> xd;wp mtj;ij

%ytj ;ij MlNyhl ; l

Nthy;w;wstpd; NtWghLfs;

² xd;w p mtj;ij %ytj;ijj;

njhFj pfs pd ;  mtj ;ij

tpsf;fg;glq;fs;

² %ytj;ijj; njhFjpnahd;wpy;

cLj;njhLg;Gk;> nly;uhj; njhLg;Gk;

² cLj;njhLg;G> nly;uhj; njhLg;G

Mfpatw;wpd; tY

ngauplg;gl;Ls;s tpjj;ijf; Fwpj;Jf;

nfhs;thu;.

² %ytj ;ijj ;  njhFj pnahd ; w pd ;

Nthy;w;wsTfSf;F ,ilapyhd mtj;ij

NtWghl;il tpsf;Fthu;.

² jiyik kpd;tYit tpepNahfpf;Fk;

kpd;khw;wpnahd;wpd; Kjw;RUSk; Jizr;

RUSk; njhLf;fg;gl;Ls;s tpjj;ij

tpsf;ff;glk; %yk; fhl;Lthu;.

² cLj ;njhLg ;Gf ;fisAk ; nly ;uhj ;

njhLg;Gf;fisAk; fhl;Lk; %ytj;ijr;

Rw;nwhd;wpd; top Nthy;w;wsT> top Xl;lk;>

mtj;ij Nthy;w;wsT> mtj;ij Xl;lk;

Mfpatw;iw milahskpLthu;.

² njhopw;rhiyfspy; gad;gLK; kpd;

cgfuzq;fspy; cLnjhLg;Gk;> nly;uhj;

njhLg;Gk; fhl;lg;gLk; re;ju;g;gq;fisf;

Fwpg;gpLthu;.

08
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8.1 c w ; g j ; j p n a h d ; w p d ;

juj;ijg; NgZtjw;Fj;

Njitahd fhuzpfis

EZfpaha;thu;.

8.2 cw;gj;jpnahd;Wf;fhfg;

nghUj;jkhd nghUs;-

fisj; njupTnra;Ak;-

NghJ ftdQ;nrYj;j

Ntz;ba tplaq;fis

EZfpaha;thu;.

² juj;jpd; kPJ nry;thf;Fj; nrYj;Jk;

fhuzpfs;

² nghUj;jkhd nghUs;fs;

² nghUj;jkhd cgfuzq;fs;

² rupahd El;gKiwfs;

² tptuf;$w;WfSld;

nghUj;jpaikjy;

² ve;jputpay; rhu;e;j nghUs;fs;

² cNyhfq;fs;/my;Nyhfq;fs;

² cNyhfq;fs; - ,Uk;Gs;s (fer
rous) >  ,Uk ; gy ;y hj ( non
f e r r o u s )

² J}a cNyhfq;fs; (fyg;gpy;yhj

cNyhfq;fs;)

² fyg;GNyhfq;fs;

² ,aw;ifahd my;Nyhfq;fs;

- mupkuk;> wg;gu;> ghiwfs;

² nraw;ifahd my;Nyhfq;fs;

- nraw;if wg;gu;> gpshj;jpf;F

  tiffs;

² nghUs;fspd; ,ay;Gfs;

² ngsjpf ,ay;Gfs; (physical prop-
e r t i e s )
² mlu;j;jp (density)
² gug;G ,Oit (surface tension)
² g pRf ;Fik ( viscosity)

(ghFepiy)

² cUFepiy (melting point)
² nfhjpepiy (boiling poing)

² cw;gj;jpnahd;wpdJ juj;jpd; kPJ

nry;thf;Fr; nrYj;Jk; fhuzpfisg;

ngaupLthu;.

² mt;ntht;nthU fhuzpAk; cw;gj;jpapd;

juj;jpd; kPJ nry;thf;Fr; nrYj;Jk;

tpjj;ij tptupg;ghu;.

² ntt;NtW epakq;fspd;gb ve;jputpay;

nghUs;fis tifg;gLj;Jthu;.

² me;je;jg; nghUSf;Fupa ,ay;Gfis

tpsf;Fthu;.

² vs pikahd cw ;gj ;j pnahd ;iwr ;

nra;Ak;NghJ nghUj;jkhd nghUs;fisj;

njupT nra;thu;.

02

06

08 cw;gj;jp eltbf;-

iffspd ; NghJ

njhopDl;gtpaYld;

n g h U e ; J k h W

nghUs ;fisAk ;

El;gKiwfisAk;

nj u pT nra ;J

nfhs;thu;.
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² ,urhad ,ay;Gfs; (chemical
p r o p e r t i e s )
² JU vjpu;g;Gj;jd;ik (corro-

sion resistance)
² ,urhad rlj;Jtj;jd;ik

( chemical inertness)
² kpd;> fhe;j ,ay;Gfs; (electrical

and magnetis properties)
² jilj;jpwd; (resistivity)
² flj;Jjpwd; (conductivity)
² fhe;jg;gha mlu;j;jp (magetica

flux density)
² nghwpKiw ,ay;Gfs; (mechani

cal properties )
² ePl;lw;wfT (ductility)
² thl;lw;wfT (melleability)
² td;ik (hardness)
² cug;G (tughness) (typik)

² nehWq;fpay;G (brittleness)
² kPs;jd;ik (elasticity)
² nefpo;jd;ik (plasticity)

² iff;fUtpfSk; ifcgfuzq;fSk;

² msf ;Fk ; > milahskpLk ;

cgfuzq;fs;

² ntl;Lk; cgfuzq;fs;

² Jisf;Fk; cgfuzq;fs;

² rPTk;> kw;Wk; Nja;TWj;Jk;

cgfuzq;fs;

² Neu;j;jpahf;Fk; cgfuzq;fs;

8.3 cw ;gj ;j pfs ; nra ;Ak ;

Ng hJ > nghUj ;jkhd

fUtpfisAk;> cgfuzq;-

fisAk ;  ru pa hd

El ; gKiwfSf ; Nfw ; g

gad;gLj;Jthu;.

² cw;gj ;j pr ; nrad ;Kiwapd ;NghJ

gad ;gLj ;jj ;jf ;f fUt pfisAk ;

cgfuzq;fisAk; tifg;gLj;jpf ;

fhl;Lthu;.

² cw;gj;jpr; nraYf;Fg; nghUj;jkhd tYf;

fUtpfisAk; iff; fUtpfisAk;

njupTnra;J nfhs;thu;.

12
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² tY cgfuzq ;fs ;  ( power
e q u i p e m e n t )
² tY ths; (power saw)
² Jisf;Fk; nghwpfs; (drilling

m a c h i n e s )
² filr;ry; nghwpfs; ( lathe ma-

c h i n e s )
² jpup nghwpfs; (millling machines)
² rhiz gpbj;jy; nghwpfs; (grind-

ing machines)
² cUthf;Fk; / tbtikf;Fk;

nghw pfs ; ( shaping machines)
² FilAk; nghwpfs; (boring ma-

c h i n e s )
² njupT nra;jy;

² tptuf;$w;Wf;fs; (specification)
² nray;fs; (tasks)

² nghwpia ,af;Fk; fjpfs; (machince
s p e e d s )

² guhkupj;jy;

² krfply; (cuha;T ePf;fy;) (lu-
b r i c a t i o n )

² Fspwy; (cooling)
² rPuhf;fy; nra;jy; (adjustments)
² Nja;j;J Nghd gFjpfisg;

gpujpaPL nra;jy; (replacement)

² NtshNtisf;F cgfuzq;fisAk;

fUtpfisAk; guhkupg;gjpy; ftdQ;

nrYj;Jthu;.

² nghwpfisAk; cgfuzq;fisAk;

gad;gLj ;Jk ;NghJ mit rhu ;e ;j

ghJfhg;G topKiwfisg; gpd;gw;Wthu;.

² jpl;lg;glnkhd;wpd;gb> nky;ypa cNyhfj;

jfl;ilf; nfhz;L> iff;fUtpfisg;

gad;gLj;jp> cw;gj;jpnahd;wpidr;

nra;thu;.

² jpl;lg;glnkhd;wpd;gb> cNyhf Ntiyg;

gFj pnahd ;iw Mf ;Fk ; N g hJ

nra;aNtz;ba nghwpf;fUkq;fisAk;>

nghUj;jkhd tY cgfuzq;fisAk;

Fwpg;gpLthu;.
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² tbtkhf;Fk; mbg;gilahd Kiwfis

tptupg;ghu;.

² jug;gl;l ghtidg; nghUnshd;wpd; /
j pl ;lg ;glnkhd ;w py ; mlq ;f pAs ;s

tbtkhf;fy; El;gKiwfisf; Fwpg;gpLth;.

² nghUs;fspd; ,ay;Gfisg; nghWj;J>

tbtkhf ;Fk; Kiwfisj; nju pT

nra;Jnfhs;thu;

² tbtkhf;fy; El;gKiwf;Fg; nghUj;jkhd

ng hUs ;fs pd ;  ,ay ; GfisAk ;

epge;jidfisAk; Fwpg;gpLthu;.

² ntt ; NtW tbtq ;fslq ;f pa

tbtkhf;fy;fs; nra;thu;.

² tbtkhf;fy; (forming)
² Fspu;epiy tbtkhf;fy; (cold

f o r m i n g )
² #l;Lepiy tbtkhf;fy; (hot form-

ing)

² tbtkhf;Fk; El;gKiwfs;

² fk;khy Ntiy (smithy)
² tiyj;jy; (bending)
² KWf;Fjy; (twisting)
² fha;;r;rpabj;jy; (forging)
² cUl;ly; (rolling)
² ntspj;js;sy; (extruding)
² gFjpfis ePf;Fjy;

² tbtkhf;fYf;Fg; nghUj;jkhd

epyik

² tpir

² mKf;fk;

² ntg;gepiy

² tpupT

² Fspu;j;jy; Ntfk; tPjk;

² tbtkhf ;fypd ;NghJ ftdQ;

nrYj;j Ntz;ba tplaq;fs;

² tpupT tpLntsp (expansion allow-
a n c e )

² Kbg;G tpLntsp (finishing allow-
a n c e )

8.4 cw ; g j ; j p n a hd ; i w r ;

nra;Ak ; NghJ cupa

gFjpfis tbtkhf;Fk;

Kiwfisg; gad;gLj;J-

thu;.

12
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8.5 gFj pfis xUq ;F

Nru;f ;Fk; El;g Kiw-

fisg ;  gad ; gLj ; j p

cw;gj;jpapy; <LgL-thu;.

8.6 cw ; gj ; j p  Jiwa py ;

fzpdptopNa nghwpfisj;

njho pw ; glr ; nra ;Ak ;

Kiwfs ; gw ; w pa

j f t y ; f i s j ;

Njbaha;thu;.

² KbTg; nghUnshd;Wf;Fupa gFjpfis

xUq;F Nru;f;Fk; gy;NtW Kiwfis

tptupg;ghu;.

² nghUs;fs;> ,lk;> juepu;zak;> fUkk;

Mfpaw;wpw;fika> gFjpfis xg;gpl;L

Nru;g;gjw;F nghUj;jkhd Kiwiaj;

njupT nra;J nfhs;thu;.

² rupahd El;gKiwfisf; ifahz;L

jw;fhypf xUq;F Nru;j;jiyr; nra;thu;.

² Fiw - epue;ju %l;L Kiwfisf;

Fwpg;gpLthu;.

² jiwjy; %l;Lfisg; gad;gLj ;jp

gFjpfis xUq;F Nru;g;ghu;.

² ntt ; NtW fha ; r ; r pa pizj ;jy ;

KiwfSf;F ,ilapyhd NtWghLfis

xg;gpLthu;.

² kpd;tpy; fha;r;rpizj;jy; Kiwiaf;

ifahz;L epue;jukhd xUq;FNru;j;jiyr;

nra;thu;.

² ghJfhg;Gf; Fwpj;Jf; ftdQ; nrYj;jpr;

nraw;gLthu;.

² cw;gj;jpr;  nrad;Kiwapd; NghJ fzpdp

topj; njhopw;ghLfspd; mtrpak;> nrk;ik>

Kf;fpaj;Jtk; Mfpatw;iw kjpg;ghu;.

² ntt ; NtW g p u Nahfq ;fSf ;Fg ;

nghUj;jkhd CNC nghwptiffisf;

Fwpg;gpLthu;.

² ntt;NtW CNC nghwpfshy; nra;aj;jf;f
fUkq;fisf; Fwpg;gpLthu;.

² gFjpfis xUq;F Nru ;f ;Fk ;

Kiwfs;

² xl;Ljy; (adhesion)
² GupMzp ,ly; (screw thread)
² %l;Ljy; (jointing)

² cijg;G /cijfhd; %l;L

( butt joint)
² kbj;j %l;L (folded joint)

² jiwjy; (riverting)
² gw;whR gpbj;jy; (soldering)

² nkd;gw;whR gpbj;jy; (soft sol-
d e r i n g )

² td; gw;whR gpbj;jy; (hard
s o l d e r i n g )

² fk;khiy gw;whR gpbj;jy;

( blacksmith soldering)
² fha;r;rpapizj;jy; (welding)

² kpd;tpy; fha;r;rpapizj;jy;

( electric arc welding)
² thAf; fha;r;rpapizj;jy; (gas

w e l d i n g )

² CNC nghwpfs;

² mwpKfk;

² cw;gj;jpr; nrad;Kiwapd;

Ng hJ fzpd p  to pj ;

njhopw;ghLfspd; mtrpaKk;

nrk;ikAk;

² nra;epuyhf;fj;jpd; (Program-
ming) mtrpak;

06

04
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² gpuNahfq;fs; / gad;ghL
² cNyhfk; ntl;Ljy; (Cut-

t ing)
- ntl;Lk; fUtpfisg;

gad;gLj;jp

- Nyru ;  fj p u ; fisg ;

gad;gLj;jp

- kpd;dpwf;f Kiwfisg;

gad;gLj;jp

² cNyhfk ; tisj ;jy ;

( bend ing)
² rhiz gpbj;jy; (grinding)

² CNC nghwp tiffs;

² CNC filr;rw; nghwp tiffs;

( CNC Lathe machine / CNC turning
c e n t r e )

² CNC jpup nghwpfs; (CNC milling
machine / CNC Machining Centre)

² CNC Nyru ; ntl;L nghwpfs;

( CNC Laser Cutting Machine)
² CNC kpd;dpwf ;F nghwp (CNC

Electro discharge Machine)
² CNC tisf;Fk ; nghw p (CNC

Bending Machine)
² CNC Nyru ; ntl;L nghwpfs;

( CNC Laser Cutting Machine)
² CNC rhizg; nghwp (CNC Grind-

ing Machine)
² CNC Jisa pL ng hw p  ( CNC

Punch press Machine)

² CNC nghwpfisAk; Vida tifg;

ng hw pfisAk ;  gad ; gLj ;Jtjd ;

mD$yq;fisAk; gpujp$yq;fisAk;

xg;gpLthu;.
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9.1 gy;NtW msTfSf;F

e pak r u ;tNjr

myFfis ,dq;fz;L

nfhs;thu;.

9.2 mstPl;L cgfuzq;fspd;

njhopw;ghl;L ,ay;Gfis

Njbaha;thu;.

² ngsjpf ,ay;G kw;Wk; mjDld;

njhlu;Gila ru;tNjr myF

² fhyk; / Neuk; (time)

² ePsk; (length)

² gug;gsT (area)

² fdtsT (volume)

² jpzpT (mass)

² ntg;gepiy (temperature)

² mKf;fk; (pressure)

² kpd;Ndhl;lk; (electric current)

² kpd; mOj;jk; (electric potential)

² rf;jp / Ntiy (energy / work)

² tY (power)

² nrwpT (intensity)

² xsp (light)

² xyp (sound)

² mstPl;L gbKiw

² Neub

cjhuzk ; :  ntg ; gkhd p >

msTNfhy;

² Nfhz tbT

cjhuzk;: ghifkhdp>

  mirAk; RUs;khdp (moving

coil meter)

² czupfSk; khW flj;jpfSk;

( sensors & transducers)

² tiutpyf;fzk;

04

06

² uhrpf;Fupa ru;tNjr myfpidr; rupahfg;

ngaupLthu;.

² jug;gl;Ls;s mstPl;L myif epakf;

FwpaPL %yk; Fwpg;ghu;.

² mstPl;L cgfuzq;fspd; gy;tif-

ikia tptupg;ghu;.

² njhopw;ghl;bd; gy;tifikf;F Vw;g

mstPl;L cgfuzq;fis NtWgLj;jpf;

fhl;Lthu;.

² cupzfisAk; khwp flj;jpfisAk;

gad;gLj;jp mstPl;L cgfuzq;fs;

gw;wpf; Nfl;lwpe;J mtw;wpd; ,aYikia

tpsf;Fthu;.

9.0 njhopDl;gtpaypy;

gad;gLj;Jfpd;w

e pak msTfs;

mstPl;L cgfu-

zq ;fs ;  gw ; w p

Njbaha;thu;.
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089.3 mstPLfisr; rupahf

vLf ;Fk ; Nju ; r ; r pia

ntspf;fhl;Lthu;.

² czupfisAk; khWflj;jpfSk;

,lg;gl;l mstPl;L cgfuz-

q;fs;

cjhuzk;: ,ur ntg;gkhdp

,yj;jpudpay; ntg;gkhdp

nghwpKiw Ntfkhdp

,yf;f Ntfkhdp

,yj;jpudpay; juhR

fpspNghd;khdp

² mstPL xd;wpd; gpioapd;ikAk;

( accuracy & precision)

² msj;jypd; tOf;fs; (measurement

e r r o r s )

² gbghu;j;jy; tOf;fs; (calibration

e r r o r s )

² G+r ;r patO (zero errors)

² G+r;rpaj;jpw;F rPu;nra;jy; (zero

error )

² mst PLfis thr pg ; gj pYk ;

gjpTnra;tjpYs;s tOf;fs;

² mstPL xd;wpd; gpioapd;ikapy;

jhf;fQ; nrYj;Jk; fhuzpfs;

² czu;jpwd; (sensitivity)

² kpd;mstpLk; cgfuzk; (Xk; /

Nthy;w;)

² kpfr;rpwpa msT (least count)

² mstPL xd;wpid mbg;gilahff;

nfhz;L msg;gjw;Fg; nghUj;jkhd

msf;Fk; cgfuzq;fisj; njupT

nra;thu;.

² msTfspd; tOf;fis Fiwj;Jf;

nfhs;Sk; Kiwfisg; gad;gLj;jp

mstPLfis vLg;ghu;.
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² msf;Fk; cgfuzq;fis njupT

nra;J nfhs;Sk;NghJ ftdj;jpw;

nfhs;sNtz;ba tplaq;fs;

² msf;fNtz;ba mstPl;bd;

tprhyk;

² gpioapd;ik

² tptuf;$w;W
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1.1 nghwpapay; juepakq;-

fsJk; tptuf;$w;Wf;-

fsJk; Kf;fpaj;J-

tj;ij tptupg;ghu;.

1.2 nghJg;gad;ghl;by;

fhzg;gLk;> nghwp-

apay; juepakq;fs;

kw;Wk; tptuf;$w;Wj;

n j h F j p f i s g ;

ngaupLthu;.

² nghwpapay; juepakj;ij mwpKfk;

nra;jy;

² nghw pa pay ; juepakq ;fSf;Fk ;

tptuf;$w;Wf;fSf;Fk; ,ilapyhd

NtWghL

² nghwpapay; juepakq;fs; kw;Wk;

tptuf;$w;W %yk;> gz;lj;jpy; my;yJ

Nritapy; mlq;fpAs;sitnad

cWjpg;gLj;jg;gLk; ,ay;Gfs;

² ghJfhg;ghdJ

² ek;gfkhdJ

² caupa juk;

² cw;gj;jpapd; NghJ tPz;tpuaj;ij-

Ak;  tOf;fisAk; ,opthf;fy;

² cau; tpisjpwd;

² nghwpapay; juepakq;fisAk;

tptuf;$w;Wf;fisAk; jahupj;jy;

² nghJthfg; gad;ghl;by; cs;s

juepakq;fSk; tptuf;$w;Wf;fSk;

² I S O

² S L S / B S

² CIDA building specifications

² building regulations

²  SMM (Standard Methods of

     Measurement)

²  IEE / IEEE

²  SAE (Society of Automobile

    Engineers)

04

04

² nghwpapay; juk; kw;Wk; tptuf;$w;iwj;

jahupf;Fk; epajpfis tpgupg;ghu;.

² nghwpapay; NtiyfSf;F cupa juk;

kw;Wk; tptuf;$w;iwg; ngw;Wf;-

nfhs;tjw;Fg; guprPyid nra;a

Ntz;ba Mtzq;fisj; njupT

nra;J nfhs;thu;.

1.0 nghwpapay; juepa-

kq;fisAk; tpt-

uf;$w;Wf;fisAk;

njhopDl;gr; #o-

ypy; gad;gLj;-

Jthu;.

ghlj;jpl;lk; - juk; 13



Nju;r;rp kl;lk; ghl cs;slf;fk; fw;ww; NgWfs; ghl

Ntisfs;

46

Nju;r;rp

2.1 kpd; cw;gj;jp epiya-

nkhd;wpd; njhopw ; -

ghl;il tprhupj;jwpthu;.

² rf;jp Kjy;fs; (energy sources)
² kPsg;gpwg;gpf;fj;jf;f (renewable)

rf;jpKjy;fs;

² e P u pd ;  mOj ;jr ; /,af ;fr ;

( potential/kinetic) rf ;j p

² fhw;Wr; (wind) rf;jp
² #upar; (solar) rf;jp

² flyiyr; (tidal wave)rf;jp
² capu;r;Rik (bio-mass)

² kPsg;gpwg;gpf ;f Kbahj (non-
renewable) rf;jp Kjy;fs;

² nghrpy vupnghUs; (fossil fuel)
rf;jp

² mZ (nuclear) rf;jp

² ,aw;if thAf;fs; (natural
g a s e s )

² rf;jpg; gad;ghL

² ,af;f rf;jp

² mKf;f rf;jp

² Royp (turbine)  tiffs;

² fg;yhd; (Kaplan)
² gpuhd;rp]; (Francis)
² ngy;ld; (Pelton)

² ePu; kpd; cw;gj;jp epiyankhd;wpd;

ghfq;fs;

² mKf;f Ruq;fk; (pressure tunnel)
² fpsk;gy; miw (surge chamber)
² $k;Gf; Foha; (penstock)

² Royp (turbine)

² kpd;gpwg;ghf;fp (generator)

08² k Psg ; g pwg ; g pf ; fj ;jf ;f (Regenerative)

rf;jpf;Fk;> kPsg;gpwg;gpf;f Kbahj

rf;jpf;Fkpilapyhd NtWghLfis (Non

regenerative) tpsf;Fthu; .

² kPs gpwg;gpf;fj;jf;f> kPs gpwfg;gpf;f

Kbahj rf;jp Kjy;fisf; Fwpg;gpLthu;.

² xt;nthU Kjy;fisAk; gad;gLj;jp

kpd;rf;jpiag; gpwg;gpf;Fk; NghJ rf;jp

gupkhw;wk; epfOk; tpjj;ij tptupg;ghu;.

² e P u ;  e p uy p w ;F (Water head)  Vw ; g

gad;gLj;jg;gLk; Royp tiffspd;

gy;tifikia tptupg;ghu;.

² ePu ;kpd; cw;gj;jp epiyankhd;wpd;

mbg;gil miknthd;wpd; (jpl;lj;jpd;)

RUf;f tupg;glnkhd;iw tiuthu;.

² kpd; cw;gj;jp epiyaq;fis> ntt;NtW

fhuzpfSf;F mika tifg;gLj;Jthu;.

² #upa rf;jpia kpd;rf;jpahf khw;Wk;

Kiwia tpsf;Fthu;.

² cw;gj;jpahFk; tpjKk; mt;thW cw;gj;jp

nra;J nfhs;sf;$ba fhyj;jpw;Fk; Vw;g

rf;jpiar; Nrkpj;J itj;Jf;nfhs;s

Ntz ;bajd ; Kf ;f paj ;Jtj ;ij

tpsf;Fthu;.

² CLflj;Jtjw;Fk; tpepNahfpg;gjw;Fk;

gy;NtW rhjdq;fis njhopw;glr;

nra;tjw;Fk; kpd;id MlNyhl;lkhf

khw;wg;gl Ntz;bad; Kf;fpaj;Jtj;ij

tpsf;Fthu;.

2.0 kpd;tYitg; gpwg;-

gpj;jy;> CLflj;-

jy; tpepNahfpj;-

jy ; >  kw ;Wk ;

gad ;gLj ;Jjy ;

gw;wp tprhupj;jwp-

thu;.

nghwpapay; njhopDl;gtpay; - juk; 13



Nju;r;rp kl;lk; ghl cs;slf;fk; fw;ww; NgWfs; ghl

Ntisfs;

47

Nju;r;rp

2.2 ,yq;ifapy; kpd;rf;jp

CLflj;jy; kw;Wk;

tpepNahfpj;jy; nghwp-

Kiwia tpsf;Fthu;.

2.3 RoYk; nghwpnahd;wpd;

Nfhl;ghl;il tpsf;F-

thu;.

² ePu; kpd; cw;gj;jp epiyaq;fis

tifg;gLj;jy;

² tYtpd; msTf;F Vw;g

² ePu; epuypw;F mika

² CLflj;jYk; (transmission), gfpu;jYk;

( dis t r ibu t ion)

² CLflj;jy; Nthy;w;wsT

² gfpu;T Nthy;w;wsT

² Njrpa kpd; tYj;njhFjp (national

g r i d )

² nea;au p cg epiyak; (grid
s u b s t a t i o n )

² gpuhe;jpa cgepiyak; (regional

s u b s t a t i o n )

² CLflj;jy;> gfpu;T Mfpatw;wpd;NghJ

gad;gLj;Jfpd;w gpujhd Jizr;

rhjdq;fSk; cgfuzq;-fSk;

² Mspr; nrYj;jp (switch gear)

² epiykhw;wpfs; ( transformers)

² rf;jpg; gupkhw;wk;

² jf;ifj; jpUF tpjp (cork screw
r u l e)

² tyf;if tpjp (right hand rule)
² ,lf;if tpjp (left hand rule)
² gpwg;gpj;jw; njhopw;ghL (generator

a c t i o n )
² Nkhl;lhnuhd;wpd; njhopw;ghL

(motor action)

² #oy; Nea> ,yhgfukhd kw;Wk;

njhlu;r;rpahf kpd;id toq;Ftjw;F

kpfTk; nghUj;jkhd Kjiy ju;f;fuPjpahf

gpNuupg;ghu;.

² CLflj;jy; kw;Wk; gfpu;T njhlu;ghf

,yq;ifapy; gad;gLj;jg;gLk; epak

Nthy;w;wsTfis Fwpg;gpLthu;.

² CLflj;jy; kw;Wk; gfpu;jy; njhlu;ghf

gy ; NtW Nthy ; w ; wsTfisg ;

gad;gLj;Jtjd; Kf;fpaj;Jtj;ij

tptupg;ghu;.

² kpd; cw;gj;jp epiyankhd;wpypUe;J

tPnlhd;wpw;F njhopw;rhiynahd;wpw;F

kpd; toq;fg;gLk; tpjj;ij tptupg;ghu;.

² gpd;tUk; rf;jp gupkhw;wq;fs; epfOk;

t pjj ;ij mjDld; njhlu ;Gila

t pj piaj ; Jizahff ; nfhz;L

tpsf;Fthu;.

nghwpKiwr;rf;jp  kpd;rf;jp

kpd;rf;jp  nghwpKiwr;rf;jp

04

04
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² MlNyhl;l nghwpnahd;wpd; eOty;

tisaq;fspd;(slip rings) njhopw;ghl;il

tpsf;Fthu;.

² MlNyhl;l gpwg;ghf;fpapd; gag;G (output)

Kidfspy; mikAk; Nthy;w;wsT miy

tbtj;ij tiuthu;.

² Rakhf mUl;ba ( self excited generators)

kw ;Wk ;  jd pj ; jd p Na mUl ; ba

gpwg;ghf;fpfspd; (seperate excited generators)

NtWghl;il tpsf;Fthu;.

² MlNyhl;l Nkhl;liu tifg;gLj;Jthu;.

² MlNyhl;l Nkhl;lupy; Roy; fhe;jg;

GyKk;> njhlf;f KWf;fKk; Njhd;Wk;

tpjj;ij tpsf;Fthu;.

² xt;nthU Nkhl;lupdJk; gad;ghLfis

tptupg;ghu;.

² Xutj;ij Nkhl;lnuhd;wpd; RoYk;

jpiria khw;Wthu;.

² % mtj;ij Nkhl;lnuhd;wpd; RoYk;

jpiria khw;Wthu;.

² njhluhd Rw;W (series wound)> gf;fr; Rw;W

( shunt wound) > $l ;Lr ; Rw ;W ( compound

wound)  Nkhl ;lu ; fs py ; >  RUs ;fs ;

,izf;fg;gl;Ls;s tpjj;ij tiuthu;.

2.4 MlNyhl;l nghwpfspd;

r p w g ; g p a y ; G f i s

fw;wwpthu;.

2.5 gy ; NtW NeNuhl ;l

nghwpfspd; rpwg;gpay;G-

fis fw;wwpthu;.

² MlNyhl;lg; gpwg;ghf;fpfs;

² Rakhf mUl;ba gpwg;ghf;fpfs;

( self excited generators)

² jdpj;jdpNa mUl;ba gpwg;ghf;fpfs;

( seperately excited generators)

² MlNyhl;l Nkhl;lu; tiffs;

² KWf ;F ,lg ; gl ; l ( windings)

Rw;Wf;fs; mw;w Nkhl;lu;

² Xutj;ijj; J}z;b Nkhl;lu;

( single phase induction motor)

² % mtj;ijj; J}z;b Nkhl;lu;

( three phase induction motor)

² kiwg;gpl;l KidT Nkhl;lu;

( shaded pole motor)

² KWf;fplg;gl;l (windings) Rw;Wf;fs;

cs;s Nkhl;lu;fs;

² rktPj Nkhl;lu;

( synchronous motor)

² mfpy Nkhl;lu;

( universal motor)

² Roy; nghwpnahd;wpd; mNkr;ru; Rw;W>

ntspr; Rw;Wld; njhlu;GWk; tpjk;

² njhlu;Rw;W (series wound)

² Jizr;Rw;W (shunt wound)

² ,ize;j Rw;W (compound wound)

08
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² MNkr ; r u py ;  g p w g ; g p f ; f g ; gLk ;

Nthy;w;wsT

² miytbthdJ

² Nthy;w;wsT jq;fp epw;fpd;w fhuzp

² NeNuhl;l Nkhl;lhnuhd;wpd; MNkr;ru;

Xl;lj;jpd; gb KWf;fj;jpw ;Fk;

Ntfj;jpw;FkpilNaahd NtWghL

² e piykhw ; w p fs ;  njhlu ; g hd

Nfhl;ghLfs;

² kpd;fhe;jj; J}z;ly; (electro magnetic

i n d u c t i o n )

² Ra J}z;ly; (self induction)

² jk;Ks; J}z;ly; (mutual induction)

² kpd;khw;wp KWf;Ffspd; Rw;Wf;fspd;

(winding)  vz ;z pf ;iff ;Fk ;

Nthy ;w ;wsTf ;Fk ; ,ilapyhd

njhlu;G

² e piykhw ;w p  tiffs ; ( types of

t r a n s f o r m e r s )

² tY e piykhw ; w pfs ;  ( power

t r a s f o r m e r s )

² NeNuhl;l nghwpnahd;wpd; jpirkhw;wpapd;

(commutator) njhopw;ghl;il tpsf;Fthu;.

² NeNuhl;lg; gpwg;ghf;fpnahd;wpd; gag;G

Kidfspd; miytbj;ij tiuthu;.

² NeNuhl ;lg ; gpwg ;ghf ;f papd ; gag ;G

Nthy ; w ; wsit mj pfu pf ; fj ;Jf ;

nfhs;sf;$ba tpjj;ij tpsf;Fthu;.

² xt;nthU Nkhl;lu; tifapdJk; MNkr;ru;

Xl;lj;jpw;F Vw;g NtfKk;> KWf;fKk;

khWk; tpjj;ij tiugpd; JdzAld;

fhl;Lthu;.

² ntt;NtW NeNuhl;l Nkhl;lu ;fspd;

gad;ghLfis tptupg;ghu;.

² epiykhw;wpnahd;wpd; Nfhl;ghLfis

tpsf;Fthu;.

² nga;g;G Nthy;w;wsT 230 Nthy;w;iwf;

nfhz;l tY epiykhw;wpnahd;wpd; gag;G

Nthy;w;wsit fzpg;gpl;L mjd; %yk;

epiykhw;wp tiffis ,dq;fhz;ghu;.

² epiykhw;wpnahd;wpd; Rw;Wf;fSf;-

fpilapyhd tpfpjj;ijAk; Nthy;w;wsTf;-

f pila py hd t pf pjj ;ijAk ;

mbg ; gilahff ;  nf hz ;L vs pa

gpur;rpidfisj; jPu;g;ghu;.

² gy;NtW epiykhw;wpfspd; mikg;G>

njho pw ;ghL kw ;Wk ; gad ;ghl ;il

tpsf;Fthu;.

2.6 gy;NtW epiykhw;wp-

fspd; gad;ghl ;il

EZfpaha;thu;.
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2.7 kpd;idg; gad;gLj;-

Jk;NghJ Ml;fspdJk;

n r hj ;Jf ; fs pdJk ;

ghJfhg;G njhlu;ghf

nry;thf;Fr; nrYj;Jk;

Kw;ghJfhg;G eltbf;-

iffisg; gpd;gw;Wthu;.

² gbFiw ( step down)

² gb$l;L (step up)

² jdpahf;fy; (isolation)

² cgfuz e piy khw ; w pfs ;

( instrument transformers)

² Xl;l epiykhw;wpfs; (trasformers)

² mOj;j epiykhw;wpfs; (potential

t r a s f o r m e r s )

² jd;dpaf;f epiykhw;wpfs; (auto

t r a n s f o r m e r s )
² kpd;Dld; njhlu;Gila vr;rupf;iffs;

/ ,lu;fs;
² kpd;jhf;FjYf;Fs;shjy;

² fhtyp Nrjkile;J fhzg;gly;

² Gt pj ; nj hLg ; G Kida py ;

FiwghLfs;

² Ml;fSld ; njhlu ; Gila

,ay;Gfs;

² jPg;gpbj;jy;

² cau; Xl;lk; gha;jy;

² jsu;thd ,izg;Gf;fs;

² fpsk;gy; vr;rupf;ifffs; / ,lu;fs;
( surge hazards)

   ² kpd;dy; (lightning)
² ghJfhg;G Kd;Ndw;ghLfs;

² ru ;tNjr k pd ; ng hw pa pay ;

rl;ljpl;lq;fs;

² ghJfhg;G cj;jpfs;

- Rw;Wilg;ghd;

- ghJfhg;G mzpfyd;fs;

- ghJfhg;G cgfuzq;fs;

² kpd;jhf;F Vw;gLjtw;Ff; fhuzq;fs;

$Wthu;.

² kpd;jhf;Fjypdhy; Vw;gLk; tpguPjk;

njhlu;ghf Xl;l mstpd; jhf;fj;ij

tpsf;Fthu;.

² kpd;jhf;F Vw;gLtjpy; nry;thf;Fr;

nrYj;Jk; Ms; rhu;e;j ,ay;Gfis

vLj;Jf;fhl;Lthu;.

² kpd;dy; fhuzkhf> kpd;flj;jpfspy;

e pfOk ; f psk ;gy ; njhopw ;ghl ;il

tpsf;Fthu;.

² ru;tNjr kpd; ve;jputpay; xOq;Ftpjpfspd;

( International  Electrical Engineering

Regulations)  gb Kw ; g hJfhg ; G

eltbf;iffisg; gpd;gw;w Ntz;ba

tpjj;ij tpsf;Fthu;.

² kpd;idg; gad;gLj;jp Ntiy nra;Ak;

Ng hJ cu pa g hJfhg ; G

Kd;Ndw;ghLfisg; gpd;gw;Wthu;.
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3.1 F i w f ; f l j ; j p g ;

n g h U s ; - f s p d ;

r pwg ; g pay ; - Gfis

tpsf;Fthu;.

3.2 NjitfSf;F Vw;g

gy ; NtWtif  P-N

re;jpfisg; gad;gL-

j;Jthu;.

² Fiwf;flj;jpfs;

² Fiwf;flj;jp %yfq;fspd;

,ay;Gfs;

² P tif kw;Wk; N tiff;

Fiwf;flj;jpg; nghUl;fs;

² P,N nghUl;fspd; gad;ghL

² P-N re;jp

² ,Uthap (Diode) tiffs;

² rPuhf;fp ,Uthap ( rectifier diode)

² nrdu; ,Uthap ( zener diode)

² xspfhYk; ,Uthap( Light Emitting

Diode - L.E.D.)

² Gs;spj; njhLif ,Uthap ( p o i n t

contact diode)

² ,Uthapfisf; NfhlYwr; (biaising)

nra;jYk; mtw;wpd; gpuNahfq;fSk;

² P-N nghUs;fspd; NtWk; gad;ghL

² ,U KidTj; jpuhd;rpw;wu;

( Bipolar Junction Transistor-BJT)

² re;jp Gy tpisTj; jpuhd;rpw;wu;

( Junction Field Effect Transistor -

J F E T )

02

14

² miuf;flj;jp %yg;nghUl;fspd; ,yj;jpud;

NtWghl;il mbg;gilahf; nfhz;L

mtw;wpd; ,ay;Gfis tpsf;Fthu;.

² P tif kw;Wk; N tiff; miuf;flj;jpg;

nghUs;fspd ; mikg ;ig tpsf ;f p

flj;Jjpwd; mjpfupf;Fk; tpjj;ijr;

tpsf;Fthu;.

² P-N re;jpnahd;wpd; gupG+uz ,yl;rpar;

rpwg;gpay;G> eilKiwr; rpwg;gpay;G

tisapfis tiuthu;.

² rPuhf;fp ,Uthapfs;> Nrdu; ,Uthapfs;>

xspfhYk; ,Uthapfs;> Gs;spj;njhLif

,Uthapfs; Mfpatw;wpd; Kd;Kff;

Nfhly; kw ;Wk; g pd ;Kff; Nfhly;

rpwg;gpay;G tisapfis tiuthu;.

² Nkw;gb ,Uthapfspd; njhopw;ghl;ilAk;

gad;ghLfisAk; tpsf;Fthu;.

² P-N-P kw;Wk; N-P-N jpuhd;rpw;wu;fspd;

mikg;ig tiuthu;.

² ,U KidT jpuhd;rpw;wupy;; cs;s  P-N
re ;j pfs ; ,uz;ilAk ; NfhlYwr ;

nra;aNtz;ba tpjj;ij tpsf;fp> Fwpj;j

Rw;Wtupg;glj;ij tiuthu;.

² jpuhd;rpw;wupy; Xl;lk; ghAk; jpiriaf;

fhl;b> mjd; njhopw;ghl;il tpsf;Fthu;.

² re;jp Gy tpisTj; jpuhd;rpw;wu;fspd;

( JFET)  cs ;sikg ;ig tiue ;J

njhopw;ghl;il tpsf;Fthu;.

² JFT NfhlYur ; nra;Ak ; tpjj ;ij

tpsf;Fthu;.

3.0 ,yj ; j p ud p ay ;

njhopDl;gj;ij

md;whl Njit-

fSf;F gad;gL-

j;Jfpd;w tpjj;ij

EZfpaha;thu;.
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² miu miy kw;Wk; KO miyr;

rPuhf;fj;jpd; NtWghl;il tpsf;Fthu;.

² miu kw;Wk; KO miyr; rPuhf;fr; Rw;wpd;

Rw;Wtupg;glj;ij tiuthu;.

² ikaj; njhlYW ( centre tapped)

epiykhw;wpnahd;wpidg; gad;gLj;jp> KO

miyr ; r P uhf ;f pr ; Rw ;nwhd ;w pid

nkd;gw;whR gpbj;J xUq;FNru;g;ghu;.

( a s s e m b l e)

² ghyr; rPuhf;fpnahd;wpidg; gad;gLj;jp>

KO miyr; rPuhf;fpr; Rw;nwhd;wpid

xUq;FNru;g;ghu;.

² tbfl;b ,l;ljd; gpd;du;> NeNuhl;l kl;lk;

mjpfupj;J> Fw;wiy Nthy;w;wsT kl;lk;

( ripple voltage level)  FiwtilAk ;

vd;gijf; fhl;Lthu;.

² xUq;fpize;j Rw;W Nthy;w;wsTr;

rPuhf;fpnahd;wpidj; njhLg;gjd; %yk;

gag;G Nthy;w;wsit epiyg;gLj;Jthu;.

² jpuhd;rpw;wu;fspd; juT ml;ltizapd;

JizAld; gukhdq;fisg; ngw;Wf;

nfhs;thu;.

² Mspnahd;whfg; gad;gLj;jf;$ba

jpuhd;rpw ;wnuhd;iw gukhzq;fspd;

JizAld; njupT nra;thu;.

² jpuhd;rpw;wnuhd;wpd; gupkhw;w ,ay;G

tisapapd; JizAld; Mspaply;

Kiwia tpsf;Fthu;.

² miymiur; r Puhf ;fy ; (half wave

r e c t i f i c a t i o n )

² KO miyr; rPuhf;fy;  ( full wave

r e c t i f i c a t i o n )

² ikaj; njhlYW (center tapped)

epiykhw;wp

² ghyr; rPuhf;fp (bridge rectifier)

² tbfl;ly; ( fil tering)

² Nthy;w;wsTr; rPuhf;fk; ( v o l t a g e

regulation)

² xUq;fpize;j Rw;W Nthy;w;wsTr;

rPuhf;fk; (IC voltage regulator)

² nkd;gw;whR gpbf;Fk; nrad;Kiw

( soft soldering)

² nkd; gw;whR (soft solder)

² ghak; (flux)

² kpd;gw;whRf; Nfhy; (soldering iron)

² ,U KidT jpuhd;rpw;wupd; (BJT)

gukhdq;fs;

² Xl;l eak; (current gain)

² cr;r Nrfupg;ghd; Xl;lk; (maximum

collector current)

² tY tpuak; (power dissipation)

² cr;r toq;fy; Nthw;wsT

² ,UKidT jpuhd ;r pw ;wu ;fspd ;

r pwg ;g pay;Gfs; ( transfer characteristics)

3.3 P-N re ;j pia gad ; -

gLj ;j p MlNyhl ;l

Nthy;w;wstpdhy; epiy-

ahd NeNu hl ; l

Nthy;w;wsnthd;iwg;

ngw ;Wf ; nfhs ;Sk;

Kiwia EZfpaha;-

thu;.

3.4 ,U Kidj; jpuhd;-

rpw ;wiu Mspnahd;-

whfg; gad;gLj;jf;$ba

tpjk; gw;wp tprhupj;jwp-

thu;.

08
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² nghwpapay; Mspf;Fk; jpuhd;rpw;wu;

Mspf;Fk; ,ilapyhd NtWghl;il

xg;gpLthu;.

² jpuhd;rpw;wiu Mspahfg; gad;gLj;jp

mQ;rypnahd;iwj; njhopw;glr; nra;thu;.

² jpuhd;rpw;wu;fis NfhlYwr; nra;Ak;

Kiwiaf; fhl;Ltjw;fhf Rw;wtupg;

glq;fs; tiuthu;.

² epiyj;j Nfhly; ( fixed biasing) kw;Wk;

jw ; Nf hly ;  ( self biasing) fSf ;Fu pa

fzpj;jy;fis Nkw;nfhs;thu;.

² jug;gl;Ls;s Rw;Wtupg;glj;jpd; gb

mOj;jg; gpupg;Gf; Nfhliyg; gad;gLj;jp

rpwpa rkpf;iQ tpupayhf;fpnahd;iw

xUq;FNru;g;ghu;.

² miyTfhl;biag; gad;gLj;jp nga;g;G>

gag;G miy tbtq;fis xg;gpLthu;.

² tpupayhf;fpr; Rw;nwhd;wpy; re;jpg;Gy

t pisTj ;  j p u hd ; r p w ; wn u hd ;iwg ;

gad;gLj ;Jtij gUkl;lhd Rw;W

tupg;glk; %yk; fhl;Lthu;.

² nraw ;ghl ;L tpu payhf ;f pnahd;w pd ;

FwpaPl;Lg; glj;ij tiuthu;.

² ,yl;rpar; rpwg;gpay;Gfisf; Fwpg;gpLthu;.

² juTg; gj;jpunkhd;wpypUe;J ngw;w>

jug ;gl ;l nraw ;gLtpu payhf ;f papd ;

² Jz;bg;Gg; gpuNjrk; (cut off region)

² capu;g;Gg; gpuNjrk; (active region)

² epuk;gy; gpuNjrk;  (saturation region)

² j p u hd ; r p w ; wiu Ms pahfg ;

gad;gLj;Jjy;.

² ,UKidT jpuhd;rpw ;wnuhd;iw

tpupayhf;fpahf NfhlYur; nra;jy;.

² epiyj;j Nfhly; (fixed biasing)

² jw; Nfhly; (self biasing)

² mOj;jg;gpupg;Gf; Nfhly; (potential

divider biasing)

² ,U Kid jpuhd;rpw;wnuhd;iw G+uz

rk pf ;iQ t p u payhf ;f pa hfg ;

gad;gLj;Jjy;.

² re ;j p Gy jpuhd ;r pw ;wnuhd ;iw

tpupayhf;fpnahd;whfg; gad;gLj;jy;

² nraw;ghl;L tpupayhf;fp (operational

a m p l i f i e r )

² Rw;Wf;FwpaPL (circuit symbol)

² ,yl;rpar; rpwg;gpay;Gfs;

3.5 rkpf;iQia tpupthf;-

Ftjw;F jpuhd;rpw;wiu

gad;gLj;tJ gw ;w p

tprhupj;jwpthu;.

3.6 nraw;ghl;L tpupayhf;-

fpfspd; gad;ghl;il

tprhupj;jwpthu;.
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3.7 xg;Gsp kw;Wk; ,yf;fr;

rkpf;iQ gad;ghl;bd;

NtWghl;il tprhupj;-

jwpthu;.

² nga ;g ; Gj ;  jlq ;fs ;  ( input

i m p e d a n c e )

² gag ; Gj ;  jlq ;fy ;  ( output

i m p e d e n c e )

² jpwe;j jl eak; (open loop gain)

² gl;il mfyk; (band width)

² nraw ; g hl ; L t p u pa hyf ;f pa pd ;

gpuNahfq;fs;

² Neu;khw;wy; (inverting) tpupayhf;fp

² Neu ; k hw ; wy ;  my ;yhj ( non-

inverting)tpupayhf;fp

² xg ;ghsp ( comparator)

² ngWkhdnkhd;iw ,yf;f kw;Wk;

xg;Gsp Kiwapy; fhl;Ljy;

² xg;Gspr; (analog) rkpf;iQfisAk;

,yf;fr; (digital)rkpf;iQfisAk;

xg;gpLjy;

² xg;Gsp kw;Wk; ,yf;fr; rkpf;iQfspd;

gad;ghL

² nga;g;G kw;Wk; gag;Gr; rkpf;iQfshf

xg ; Gs pr ;  rk pf ;iQfisg ;

gad;gLj;Jjy;

- (transuresrs) %yk; ngwg;gLfpd;w

rkpf;iQfspd; tpupT

r p w g ; g p ay ; Gfis> ,yl ; r par ;

rpwg;gpay;GfSld; xg;gpLthu;.

² Neu;khw;wy; tpupayhf;fpnahd;wpid

xUq;FNru;j;Jf; fzpj;jwpe;j eaj;ij

miyTfhl;bapy; mse;J ngw;w eaj;Jld;

xg;gpLthu;.

² nraw ; g hl ; L t p u p ayhf ;f piag ;

gad;gLj;Jtjd; Kf;fpaj;Jtj;ij

tptupg;ghu;.

² nraw;ghl;L (oscillator) tpupayhf;fpiag;

gad;gLj;jp czu;jpwid tpUj;jp

nra;tjw;fhf xg;gPl;Lr; Rw;Wf;fis

xUq;F Nru;g;ghu;.

² rkpf;iQg; gad;ghl;bd;NghJ xg;Gsp

( analog)  kw ;Wk ;  ,yf ;f ( digital)

rk pf ;iQfisg ; gad ;gLj ;Jtjd;

mD$yq;fisAk; gpujp$yq;fisAk;

xg;gpLthu;.

² xg;Gspr; rkpf;iQia nga;g;G> gag;G

rk p f ;iQfshfg ;  gad ; gLj ;Jk ;

re;ju;g;gq;fis Kd;itg;ghu;.

02
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² Jtpj vz;fs; (binary numbers)

² ju ; f ; fg ;  gliyfs ; ( logic gates)

NOT, AND, OR, NAND, NOR, XOR

² cz;ik ml;ltizfs; (truth tables)

² Nru ;khdj; ju ;f ;fr ; Rw ;Wf ;fs;

( combination logic circuits)

² ju;f;fr; Rw;Wf;fs; (logic circuits)

² VO Jz;L (seven segment)

² njhlu; ju;f;fr; Rw;W (sequential

logic circuits)

² vO tPo; (flip flop)

² D tif

² Neu ;  xUq ;f pize ;j ( linear

integrated) Rw;Wg;gad;ghL

² N E 5 5 5

² fbfhu mOj;jk; (clock puls)

² gy; mjpup (multi vibrator)

² ,yf;f vz;zpfs; (digital counters)

² epuypj;j ju;f;ff; fl;Lg;ghl;Lj;

njhFj pfs ;  ( Programmable Logic

Control -PLC) mw pKfk ;

3.8 VjhtnjhU  nrad;-

Kiwiaf; fl ;Lg ; -

g L j ; J t j w ; f h f

,yf;fj;njhopDl;gj;ijg;

g ad ; g L j ; Jt jd ;

, a Y i k i a

EZfpaha;thu;.

² ,yf;fq;fis tif Fwpg;gjw;fhf Jtpjf;

Nfhyj;ijg; gad;gLj;Jthu;.

² ju;f;fg; gliyfSf;Fupa FwpaPLfis

tiue;J cz;ik ml;ltizfis

mikg;ghu;.

² mbg ; gil ju ; f ; fg ; gliyfisg ;

gad;gLj;jpg; xUq;fpize;j gliyr;

Rw;Wf;fis xUq;FNru;g;ghu;.

² ntt;NtW nga;g;Gfspd; Nru;khdq;fspd;gb>

gag;igg; ngwj;jf;f vspa ju;f;fg;

gliyfis xUq;F Nru;g;ghu;.

² xOq;FKiwahd ju;f;fr; Rw;Wf;fspd;

mikf;Fk; myfhf vOtPo; gad;gLj;Jthu;.

² NE555 fhyr ;Rw ;iw epiyaw ;w gy ;

mj p u pa hfTk ;  kw ;Wk ;  e piyahd

gy;mjpupahfTk; gad;gLj;Jthu;.

² Jtpj vz; Nky; vz;zpnahd;wpid (Up

counter) xUq;FNru;g;ghu;.

² Nky ; vz ;zpnahd ;w pid> k Pbwd ;

Ntwhf;fpnahd;whfg; gad;gLj;jj;jf;f

tpjj;ij tpsf;Fthu;.

² fPo; vz;zpnahd;wpid> gad;gLj;jp

fhyr;Rw;nwhd;iw xUq;F Nru;g;ghu;.

² PLC njhFj pfs py ;  t p u payhf ;fy ;

gad ;fisAk ;  mD$yq ;fisAk ;

tpsf;Fthu;.

² PLC njhFjpnahd;wpd; gpujhd myif

Fw;wp tupg;glk; %yk; fhl;Lthu;.

² PLC fspy; juT Fwpf;fg;gLk; tpjq;fisf;

Fwpg;gpLthu;.

14
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² kpd;fhe;j miynahd;wpd; $WfisAk;>

mtw;wpd; rhu;gstpyhd jpirfisAk;

Fwpg;gpLthu;.

² thndhyp CLflj;jy; njhFjpnahd;wpd;

Fw;wptupg;glj;ij tiuthu;.

² cau; kPbwd; CLflj;jy; topfspy;

epfOk; kpd; fhe;jf; fjpu;g;ig (electro -

magnetic radiation) vspikahf tpsf;Fthu;.

² kl ;birj ;jypd ; Kf ;f paj ;jtj ;ij

tpsf;Fthu;.

² xg;Gspr; rkpf;iQnahd;wpdhy; kl;birf;f-

g;gl;l tPr;r kl;birg;G rkpf;iQnahd;wp-

dJk; kPbwd; kl;birg;Gr; rkpf;iQnahd;-

wpdJk; miy tbtq;fis tiuthu;.

² ,yf ;fr ;  rk p f ;iQnahd ;w pd hy ;

kl;birf;fg ;gl ;l tPr ;r kl;birg;G

rkpf;iQnahd;wpdJk; kPbwd; kl;birg;Gr;

rkpf;iQnahd;wpdJk; miy tbtq;fis

tiuthu;.

² mr;rplg;gl;l Rw;Wg;gyifkPJ gy;NtW

xUq;fpize;j Rw;Wf;fisAk; re;iapy;

t piyf ;F thq ;ff ;$ba

Rw;Wg;ghfq;fisAk; gad;gLj;jp gy;NtW

NjitfSf;fhd nraw;wpl;lnkhd;whf

nray;glf;$ba Rw;Wf;fis xUq;F

Nru;g;ghu;.

06

02

² k pd ; f he ; j miyfs ; gw ; w pa

vz;zf;fU

² thndhy p CLflj ;jy ;  ( radio

t r a n s m i s s i o n )

² nrYj;jp ( transmitor)

² thq;fp (receiver)

² kl;birg;G gw;wpa vz;zf;fU

² t Pr ; r kl ; birg ; G  (Amplitude

m o d u l a t i o n ) ( A M )

² k Pbwd ;  kl ; birg ; G  ( Frequency

m o d u l a t i o n ) ( F M )

² ,yf;fr; rkpf;iQ %yk; nra;ag;gLk;

tPr;r kl;birg;Gk; kPbwd; kl;birg;Gk;

² mr;rplg;gl;l Rw;Wg; gyif (printed

circuit board)

² xUq;fpize;j Rw;W (IC)

² nrYj;jp ( transmitters)

² thq;fp (receiver)

² FOf;Fwptpsf;fp(Decoders)

3.9 thndhyp CLflj;jy;

njhFjpapy; kpd;fhe;j

rkpf;iQiag; gad;-

gLj ;JtJ gw ; w p

tprhupj;jwpthu;.

3.10 nraw;wpl ;lnkhd;whf

n r a y ; g l f ; $ b a

Rw;nwhd;iw xUq;F

Nru;g;ghu;.
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4.0 gy;NtW Ntiy-

fSf;fhf gha;kg;

nghwpfisg; gad;-

gLj;Jk; Mw;wiy

tprhupj;jwpthu;.

4.1 gha;kg ; nghwpfspd;

gad;ghl;il tprhupj;-

jwpthu;.

4.2 Ntiyf;Fg; nghUj;-

jkhd gk;gpiaj; njupT

nra ;J nfhs ;Sk ;

Mw;wiyf; fhl;rpg ; -

gLj;Jthu;.

² gha;k nghwpfs; (machinery associated

with fluids)

² mwpKfk;

² thA ( pneumatic)

² ePupay; (hydraulic)

² gha;kq;fspd; gad;ghL

² rf ; j p  CLflj ;jy ;  ( energy

t r a n s m i s s i o n )

² rf ;j p g ;  g pwg ; g hf ;fk ;  ( energy

g e n e r a t i o n )

² fhw;Nwhl;lk; (ventilation)

² mj p u ; r ; r pAw pQ ; ry ;  ( shock

a b s o r b i n g )

² cuha;it ,opthf;fy;

² gha ; k nghw pfs pd ;  g p uj hd

ghfq;fspd; njhopy;fs;

² gk;gp (pumps)

² neUf;f p ( compressors)

² Royp ( turbines)

² gk;gp /neUf;fp tiffs;> kw;Wk;

njhopw;ghLfSk;> mtw;wpd; gad;ghLk;

² epfu ;khw;W ( reciprocating)

² MLjz;L tif (piston type)

² nkd;wfL tif (diaphragm type)

² Roy; tif (rotary type)

² jpUF tif (screw type)

² fPyk; / jl;il tif (vane type)

² gha;kq;fspd; njhopDl;g gad;ghLfis

gl;bay;g;gLj;Jthu;.

² gha ; kg ;  ng hw pfs pd ;  g p uj hd

Jizg;ghfq;fspd; njhopw;ghLfis

tpsf;Fthu;.

² njhopw;JiwapNy gad;gLj;Jfpd;w gk;gp-

fisAk; / nehUf;fpfisAk; njhopw;-

ghl;bw;F mika NtWgLj;jpf; fhl;Lthu;.

² nehUf;fp / gk;gp tiffis FWf;F

ntl;Lg;glj;jpd; JizAld; NtWgLj;jp

,dq;fz;L nfhs;thu;;.

² gha ;k nehUf ;f p NtiyfSf ;Fg ;

nghUj;jkhd nehUf;fy; tiffis njupT

nra;J nfhs;thu;.

04
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4.3 tY CLflj ;jy ;

nraw;ghl;bw;fhf Royp-

iag; gad;gLj;Jk; rhj;-

jpag;ghl;il tprhupj;jwp-

thu;.

4.4 g ha ; k neUf ; fy ;

nraypd;NghJ ghJ-

fhg;G tpjpKiwfisg;

gpd;gw;w Ntz;bajd;

Kf;fpaj;Jtj;ij cW-

jpg;gLj;Jthu;.

² ePupay; tY CLflj;jy; njhFjp

( hydrolic power transmission)

² mwpKfk;

² gpuNahfq;fs;

² Jizf;$WfSk; njhopy;fSk;

² thA tY CLflj;jy; njhFjpfs;

² mwpKfk;

² gpuNahfq;fs;

² Jizf;$WfSk; njhopy;fSk;

² ePupay; / gha;k tY CLflj;jy;

njhFjpfspd; thy;Tfs; (valve)

² thy ;TtiffSk ; mtw ; w pd ;

njhopy;fSk;

- 2/2 jpirf; fl;Lg;ghl;L thy;T

(directional control valve)

- 3/2 jpirf; fl;Lg;ghl;L thy;T

- 5/2 jpirf; fl;Lg;ghl;L thy;T

² MLjz;L tiffs;

- jdpr;nraw;ghL (single action)

- ,ul;il nraw;ghL(double action)

² ghJfhg;G thy;T (safty valves)
² thA neUf;fy; njhl;bfspy;

² Mtp neUf;fy; njhl;bfspy;

² mKf ;f mLg ; Gfs py ;  ( pressure
c o o k e r )

² FspNuw;wfspy; kpifr;Rik njhluW

fUtp (over load cut out) kw;Wk; cau;

mKf;f njhluWfUtp (high pressure
cut out)

² ePupay; kw;Wk; thA tY CLflj;jypd;

gpuNahfq;fisf; gl;bay;gLj;Jthu;.

² ePupay; kw;Wk; thA tY CLflj;jy;

Kiwfspd; mD$y gpujp$yq;fis

kw;iwa tY CLflj;jy; KiwfSld;

xg;gPl;L Kiwapy; tpsf;Fthu;.

² gha ; k tY CLflj ; jy ;

nj hFj p nahd ; w pYs ;s g p uj hd

Jizf ;$Wfs pd ; nraw ; g hLfis

tptupg;ghu;.

² gha;k tY CLflj;jypy; thy;Tfshy;

( valves) nra ;ag ;gLk ; Ntiyfisf ;

Fwpg;gpLthu;.

² MLjz;L tiff;Nfw;g nghUj;jkhd

thy;Tfisj; njupTnra;thu;.

² MLjz;by; vjpu;ghu;f;fpd;w njhopw;ghl;bw;F

Vw;g nghUj;jkhd thy;it njupT nra;J

nfhs;thu;.

² thy;itf; fl;Lg;gLj;Jk; Kiwfis

NtWgLj;jp ,dq;fz;L nfhs;thu;.

² neUf;fy; gha;kg; gad;ghl;bd;NghJ

tpgj;J Vw;glj;jf;f tpjk; gw ;wpf ;

Nfl;lwpthu;.

² neUf;fy; gha;kg; gad;ghl;bd;NghJ

tpgj;Jf;fisj; jtpu;j;Jf; nfhs;tjw;F

gad;gLj;jpAs;s cj;jpfisg; ngaupLthu;.

12
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4.5 md;whlk; vjpu;nfhs;Sk;

NtiyfSf;F ntd;-

#wpj; njhopw;ghl;ilg;

gad;gLj;Jk; rhj;jpag;-

ghl;il tprhupj;jwpthu;.

4.6 FspNuw;wy;  nraw;-

ghl;bw;F gha;k neUf;-

fiyg; gad;gLj;Jk;

tpjk; gw;wp tprhupj;-

jwpthu;.

² gha ; k mKf ;f njhFj pfs py ;

mKf;fj;ij tpLtpf;Fk; thy;T

( pressure relief valve)

² cgfuzq;fspd; ghJfhg;Gf; fhuzp

( safety factor)

² ntd;#wpj; njhopw;ghLk; gad;gLk;

cgfuzq;fs;

² rptpwy; fUtp (spray gun)

² fhgd;Nru; fUtp (carburettor)

² rptpwy; ifg;gk;gp (hand sprayer)

² thA neUf;fy; FspNuw;wpnahd;wpd;

njhopw;ghL

² FspNuw;wpapd; Fspu;j;jy; njhFjp

² g p ujhd ghfq ;fSk; mtw ;w pd ;

nraw;ghLfSk;

² neUf;fpfs;  (compressors)

² neUf;fy; gha;kg; gad;ghl;bd;NghJ cupa

ghJfhg;G tpjpKiwfisg; gpd;gw;Wthu;.

² gha;kg; nghwpfisg; gad;gLj;Jk;NghJ

ghJfhg;G vy;iyia kPwhjpUg;gjw;fhd

topfis Nkw;nfhs;thu;.

² rptpwpapd; nraw;ghl;il tpsf;Fthu;.

² ntd;#wpr; nraypd; NtWk; gpuNahfq;fis

tprhupj;jwpthu;.

² ntd;#wpr; nray; gpuNahfpf;fg;gl;Ls;s

vspa cgfuzq;fisr; nraw;ghLj;Jthu;.

² thA neUf;fy; FspNuw;wpapd; Fspu;j;jy;

njhFjpa pd ; g pujhd ghfq ;fisg ;

ngaupLthu;.

² Fspu;j;jy; njhFjpapd; njhopw;ghl;il

tpsf;Fthu;.

03
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5.1 e py msita pd ;

Nfhl;ghLfis (prin-

ciples of  surveying)

tpsf;Fthu;.

² epy msit tiutpyf;fzk;

² e pyj ;j pd ;  k PJ mike ;Js ;s

nghUl;fspd; rhu;ghd mikT (rela-

tive position)'

² ngupa epyg;gug;nghd;wpypUe;J rpwpa

epyg;gug;G tiu msf;Fk; Nfhl;ghL

(work from whole to part principle)

² epyj;jpd; kPJ fhzg;gLfpd;w Fwpg;gpl;l

,U ,lq;fs; rhu;ghf gpwpnjhU

,lj;jpd; mikitf; fhl;Lk; Nfhl;ghL

1' ,U J}u msTfs; %yk; (by two

distances)

2' xU J} u mst pdhYk ;

milNfhzj;jpdhYk;  (by a dis-

tance and an angle)

3' ,U Nfhzq;fs; %yk;; (by  two

angles)

4' nrq;Fj;Jj; J}uk; %yk; (by the

perpendicular distance)

² gad;gLj;jg;gLk; cgfuzq;fSf;-

Nfw ; g >  e py msitfis

tifg;gLj;jy;.

- rq;fpyp msit (chain surveying)

- jpNahliyl; msit (theodolite

s u r y i n g )

06² epy msitia tiutpyf;fzg;gLj;Jthu;.

² ghlrhiyj; Njhl;lj;jpd; xU gFjpapd;

kPJ mikAk; Gtp ,ay;Gfspd; (fl;llk;>

g hij Ng hd ; wd) mz ;zsthd

mikg;igf; fhl;lf;$ba js tiuglj;ij

tiuthu;.

² KOg;gug;nghd;wpypUe;J xU gFjp tiu

msf ;Fk ;  Nfhl ; g hLfs pd ;

Kf;fpaj;Jtj;ij tpsf;Fthu;.

² VjhtJ xU ,lj;jpd; rhu;gsT mikit

tiuG Kiwapy; fhl;Lthu;.

5.0 epymsit kw;Wk;

kl ;lk ;  fhzy ;

gw ; w pa Nfhl ; -

g h L f i s

Nfl;lwpthu;.
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5.2 epy msitapd; NghJ

gad;gLj;jg;gLfpd;w

gy ; NtW mst PL

tiffis ( Types of

measurements)  Ak ;

mjw ;f hfg ;  gad ; -

gLj ;Jf pd ; w e py

msit cgfuzq;-

fisAk ;  ( Surveying

instruments) ngaupLthu;.

² Neu ; Nf hl ; L mst PL ( linear

m e a u r e m e n t s )

- fpilj;J}uk; (horizontal distance)

- epiyf;Fj;J J}uk; (vertical distance)

- rha;Tj; J}uk; (slope distance)

² Neu;Nfhl;L mstPl;L Kiwfs; (linear

m e a s u r e m e n t s )

- Neub msitKiwfs; (direct

m e a s u r e m e n t s )

- jpupNfhzfzpj Kiw (trignomatry

m e t h o d )

- ,yj;jpudpay; Kiw (electronic

m e t h o d )

² ePsj;ij msf;Fk; cgfuzq;fs;

² msf;Fk; ehlh (measuring tape)

² rq;fpyp (chain)

² ,yj;jpudpay; J}ukhdp (electronic

distance meter)

² Nf hz msj ;jy ;  ( angular

m e a s u r e m e n t s )

² fpilj;jsf; Nfhzq;fs; (vertical

a n g l e s )

² Vw ;wf ; Nfhzq ;fs ; ( angle of

e l e v a t i o n )

² ,wf;ff; Nfhzq;fs; (angle of

d e p r e s s i o n )

² msitapd; ,ay;gpw;Nfw;g nghUj;jkhd

msf;Fk; cgfuzq;fisg; ngaupLthu;.

² fpil kw;Wk; epiyf;Fj;J jsq;fspd;

Nfhzq;fisg; gad;gLj;jp> ejpnahd;wpd;

mfyj;ijAk; kunkhd;wpy; cauj;ijAk;

fzpg;gpLthu;.

² e Psj ;ijAk ;  Nf hzq ;fisAk ;

mstpLk;NghJ Vw;gLk; tOf;fis

tptupg;ghu;.

² VjhtJ msit nraw;ghLfspd;NghJ

Vw ; glf ;$ba tOf ;fis

,optsthf;Ftjw;F gad;gLj;jf;$ba

Kd;Ndw;ghLfis tptupg;ghu;.

06
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² epiyf;Fj;Jj;jsf; Nfhzq;fs;

( horizontal angles)

² mff;Nfhzq;fs; ( included angles)

² Gwf;Nfhzq;fs; (deflection angles)

² jpirNfhs;(bearings)

² Nfhzq;fis mstpLk; cgfuzq;fs;

² rha;T khdp (clinometer)

² mu paj ; j pirfhl ; b ( prismatic

c o m p a s s )

² jpNahliyw;W ( theodolite)

² mst PLfisg ;  ngWk ; Ng hJ

Vw;glf;$ba tOf;fs; (errors)

² cgfuzq;fspd; tO (instrumental

e r r o r s )

² mstPl;lhsupd; tO (personal errors)

² Rw;whly; tO (natural errors)

² tOf;fis ,optsthf;Ftjw;F

gad;gLj;Jk; topKiwffs;

- gbghu;j;jy; (calibration)

- cgfuzj;ij cupa epiyapy;

kl;Lk; gad;gLj;jy;

- rupghu;j;jy; Nfhl;il gad;gLj;jy;

- juTfis gjptjw;F Kd; kPz;Lk;

xU Kiw rupghu;j;jy;

- ngw;Wf; nfhs;sg;gl;l mstPl;il

jug;gLj;jy; epajpfisg; gad;gLj;jp

rupnra;jy;
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² rq;fpyp mstplypd; mbg;gilf;

Nfhl;ghLfSk; mwpKfKk;

- Kf;Nfhz Kiw (triangulation )

² rq;fpyp miit gad;gLj;jf;$ba

re;ju;g;gKk; gad;gLj;j Kbahj

re;ju;g;gKk;

² rq;fpyp msitapy; gad;gLj;jg;gLk;

nrhw;fs; / gjq;fs;

- mbg;gilf; NfhL (base line)

- gpujhd mstPl;L ,lk; (main sur-

vey  stations)

- gpujhd mstPl;Lf; NfhL  (main

survey  lines)

- nrt ;it ghu ;j ;jy ; NfhL /

rupghu;j;jy; (check lines)

- Kiwahf mikf ;fg ; gl ; l

Kf;Nfhzk; (well conditioned

triangles)

- nrq;Fj;jhd Fj;jsT ̂perpendicular

offsets)

- rupthd Fj;jsT (oblique offsets)

² rq ; f py p  mst ply pd ;  Ng hJ

gad;gLj;Jk; cgfuzq;fs;

- 50 m msf;Fk; ehlh

- 20 m msf;Fk; ehlh

- tupirg;gLj;jy; Nfhy;fs; (surveing

poles)

- Mg;G / kuKiyfs; (pegs)

- jl;Lg; nghy;Y (mallet)

5.3 rq ;f py p  msit

Kiwiag; gad;gLj;-

Jthu;.

² rq;fpyp mstPl ;by ; fhzpia gy

Kf;NfhzpfSf;F gpupj;Jf; nfhs;Sk;

Kf;fpaj;Jtj;ij tpsf;Fthu;.

² rq;fpyp mstPl;bd; NghJ gpd;gw;w Ntz;ba

gbKiwia xOq;F Kiwg;gb tpgupg;ghu;.

² rq;fpyp mstPl;ilg; gad;gLj;jp rpwpa

epyg ;gFjpnahd;iw mse;J mjd;

jpl;lg;glj;ij xOq;F nra;thu;.

10
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² rq;fpyp msitapd; gbKiw

- mst pLk ;  g p u Njrj ;ijg ;

gupNrhjpj;jy;

- gurPyid ml;ltizia xOq;F

nra;jy;

- mbg;gilf; NfhL> mstPl;L ,lk;

kw ;Wk ;  nrt ;it gh u ;f ;Fk ;

Nfhl ; bf ;Fg ;  nghUj ;jkhd

,lj;ijj; njupT nra;jy;

- mstPl;L ,lq;fis epyj;jpd; kPJ

milahskply;

- mstpLk; NfhLfpsd; ePsj;ij

msj;jy;

- gy ;NtW Gtp ,ay;GfSf;F

rupthd Fj;jsT thrpg;igg;

ngw;Wf; nfhs;sy;

- (vy;iy> epu;khzpg;Gf;fs;> MW

Nghd;w)

- fsg; gjpNtl;by; mstPLfisf;

Fwpj;Jf; nfhs;sy;

- nghUj;jkhd mstpilia njupT

nra;J> eps jpl;lg;glj;ijj;

jahupj;jy;

² kl;lq;fhzypd; tiutpyf;fzk;

² epu;khz NtiyfSf;F epiyj;jpd;

cauk; njhlu;ghd mstPLfisg;

gad;gLj;Jk; re;ju;g;gq;fs;

² kl ; lq ; f hzy ; vd ; gjid

tiutpyf;fzg;gLj;Jthu;.

² epyj;jpd; cauk; njhlu;ghd mstPLfisg;

gad;gLj;Jk; re;ju;g;gq;fis tptupg;ghu;.

065.4 kl;lq;fhzy; (Levelling)

njhlu;ghd mbg;gil

tplaq;fisj; EZfp-

aha;thu;.
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² epyj;jpd; cauj;ij tiuG %yk;

fhl;Lfpd;w Kiwfs;

- rkTauf; Nfhl;Lg;glk; (contour map)

- neLf;F ntl;Lg;glk; (longitudial sec-

tion)

- FWf;F ntl;L (cross Section)

- Kf;fpa Gs;spfspd; ,l cauk;

(spot height)

² kl;lq;fhzy; Nfhl;ghL

² kl ;lq ;fhzYf;Fj ; Njitahd

cgfuzq;fSk; mtw;wpd; ghfq;fSk;

- kl;lq;fhZk; cgfuzk; ^leveling

instrument& ̂njhiyfhl;b - telescope"

Gs;sb kapu; - cross hairs "

kl;lf;Fkpo; - level bubble" ghjj;jpUF

- foot screws&

- Kf;fhyp (tripod)

- kl;lf;Nfhy; ̂ leveling staff&

- msf;Fk; ehlh ̂ measuring tape&

² kl;lq; fhzypd;NghJ gad;gLj;jg;-

gLfpd;w nrhw;fs;

- kl;lj;jsk; (level surface)

- ruhrup fly; kl;lk; (mean sea level)

- fpilj;jsk; (horizontal plane)

- epiyf;Fj;Jf; jsk; (vertical plane)

- xLf;fpa kl;lk; (reduced level)

- gPlf;Fwpfs; (bench marks)

- jw;fhypf gPlf;Fwpfs; (temporary

bench marks)

² epu;khz Ntiyfspd;NghJ epyj;jpd;

cauk; njhlu;ghd mstPLfs; gad;gLj;j

Ntz ;bajd ; Kf ;f paj ;JTj ;ij

tpsf;Fthu;.
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- Neu; tupirahf;fy; (line of collima-

tion)

- njhiyfhl;bapd; mr;R (axis of

the telescope)

- Fkpo;f;Fohapd; mr;R (axis of the

tube bubble)

- Kd;ghu;it (fore sight)

- gpd; ghu;it (back sight)"

- ,ilg; ghu;it (intermediate sight)

- khWk; Gs;sp (changing point)

- cgfuzj;jpd; cauk; (height of the

instrument)

- Ftpar; nra;jy; (focusing)

- kl;lg; gf;fk; (level page)

- kl;l epiyak; (level station)

- vOg;gk; ̂ rise&

- tPo;r;rp ̂ fall&

² kl;lq;fhz Ntz;ba Gs;spia

,dq;fhzy;

² cgfuzj ;ij itg ;gjw ;fhd

,lj;ij njupT nra;jy;

² jw;fhypfkhf rPu; nra;jy;

(temporary adjustments)

- cgfuzj;ij epiyg;gLj;jy;

(setting the instrument)

- cgfuzj;ij kl;lkhf;fy;

(leveling the instrument)

² ,dq;fz;l Gs;spapd;kPJ kl;lNfhiy

² FWfpa ghij gFjpnahd;wpd; neLf;F

ntl ;il tiutjw ;F thrpg ;igAk ;

mstPl;ilAk; ngWthu;.

² ngw;Wf; nfhs;sg;gl;l mstPl;ilf;

Fwpg;gjw;F kl;lq;fhzy; gf;fnkhd;iwj;

jahu;nra;thu;.

² FWfpa ghijg; gFjpapd; neLf;F ntl;il

tiuGj; jhspy; fhl;Lthu;.

5.5 FWfpa ghijg;gFjp

nahd;w pd ; neLf ;F

ntl;nlhd;iw xOq;F-

gLj;Jtjw;F kl;lk;

fhzy; Nfhl;ghl;ilg;

gad;gL-j;Jthu;.

10
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04² epy msitapd; NghJ NghFfspd;

Kf;fpaj;Jtj;ij tpsf;Fthu;.

² jpNahliyw;wpd; nraw;ghl;il tpgupg;ghu;.

epiyFj;jhf itj;jy;

² mstPl;il thrpj;jYk; Fwpj;jYk;

(reading and recording)

² fzpg;gply; (calculation)

- vOg;gk; tPo;r;rp Kiw (rise and

fall method)

² fzpg ; g pLtjw ;F e paj pfisg ;

gad;gLj;jy;

² neLf;Fntl;il (longitudinal section)

tiujy;

² jpNahliyw;W gFjpfis mwpe;J

nfhs;sy;

² jpNahliyw;Wg; NghF (theodolite tra-

versing)

- jpwe;j NghF  (open traverse)

- %ba NghF (closed traverse)

² jpNahliyw;nwhd;wpd; gad;ghL

- fpilj;jsk; (horizontal plane)

-  epiyFj;Jj;jsk; (vertical plane)

² jpNahliyw;W mstPl;bd; NghJ

gad;gLj;Jk; nrhw;fs;

-  fpil mr;R (horizontal axis)

-  epiyFj;Jf; mr;R (vertical axis)

-  rkhe;jpuf; NfhL(line of collimation)

- njhiyf;fhl;bapd; mr;R

(axis of the telescope)

- Fkpo;f; Foha; (tube bubble)

5.6 jpNahliyw;W mstPL-

jy pd ;  ( theodolite

traversing) Nfhl;ghL-

fis tprhupj;jwpthu;.
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- fpilNfhzk; (horizontal angles)

- epiyFj;Jf; Nfhzk; (vertical

angles)

- ikag;gLj;jy; (centering)

- njhiyfhl;bia flf;if

nra;jy;  (transiting)

- kl;lkhf;fy; (leveling)

- fsg;gjpNtL (field book)

²  Njitahd nghUl;fs;

- jpNahliyw;W

- Kf;fhyp (tripod)

- kl;lf;Nfhy; (surveying poles)

- 50m msf;Fk; ehlh

-  20m msf;Fk; ehlh

² Mg;G / kuKiyfs; (pegs)

² tiujy; cgfuzq;fs; (drawing

instruments)

² jpNahliyw;wpd; %yk; xU mstpLk;

epiyaj;ij kl;Lk; gad;gLj;jp kpfr;

rpwpa nrq;Nfhz vy;iyiaAila

fhzpg; gFjpnahd;wpd; epsjpl;lg;

glj;ijj; jahu;nra;jy;

- mst pLk ;  g p u Njrj ;ijg ;

gupNrhjpj;jy;

- gu pr Pyid ml ;ltiziaj ;

jahupj;jy;

- mstPL nra;tjw;Fg; nghUj;jkhd

,lj;ijj; njupT nra;tJld;

5.7 j p N a h l i y w ; i w

mstpLjy; (Theodolite

surveying) Jiwapy;

gad;gLj;Jthu;.

² jpNahliyw;iwg; gad;gLj;jp nrq;Nfhz

vy;iyfisf; nfhz;l rpwpa fhzpg;

gFjpapd; vy;iyf;fhf cgfuzj;jpypUe;J

jpirNfhs;> kw;Wk; J}uk; gw;wpa thrpg;igg;

ngw;Wf; nfhs;thu;.

² mt; thrpg;igg; gad;gLj;jp> fhzpapd;

e py fpilg ;glj ;ij mstpilf;F

tiuthu;.

10
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mij epyj;jpd; kPJ Fwpj;jy;

- cgfuzj ;ij mst Pl ; L

epiyaj;jpy; itj;J kl;lkhf;fpf;

nfhs;sy;

- cgfuzj;jpd; fpilf;Nfhzk;

00000'00" Mf tlf;F jpirf;F

rupnra;jy;

- Gtp ,ay;gpw;F mika thrpg;ig

(j pirNfhisAk ; mstpLk ;

epiyaj;jpypUe;J J}uk;) vLj;jy;

- thrpg;igf; Fwpj;jy;

- epy fpilg;glj;ijj; jahu;nra;jy;
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6.0 tPl;L ePu;toq;fy;

kw ;Wk ;  fo pT

Kfhikj ;Jtk ;

gw;wpa fw;wypy;

<LgLthu;.

6.1 tiuaiwg ;gl ;l e Pu ;

tsj;jpd; Kf;fpaj;J-

tj;ij tptupg;ghu;.

6.2 e Piug ; Rj ;j pfu pj ;J

tpepNahfpf;Fk; Kiw-

ia tptupg;ghu;.

² ePu; tl;lk;

² ePupd; tiuaiwg;gl;l msT

² ed;dPu; - epyf;fPo; ePu;> fpsrpau;>

I]; kiy> rJg;G epyk;> Vupfs;

kw;Wk; Vida ePu; %y Kjy;fs;

- 3%

² ctu; ePu; - rKj;jpuk; - 97%

² ePu; Rj;jpfupg;gjd; Kf;fpaj;Jtk;

² ePu; Rj;jpfupf;Fk; gbKiw

² fhw;W}l;ly; (aeration)

² jpusr; nra;jYk; gbar; nra;jYk;

( floculation & sedimentation)

² tbfl;ly; (fiteration)

² er;R ePf;fy; (desifection)

² ePiu tpepNahfpj;jypy; nry;thf;f

nrYj;Jk; fhuzpfs;

² toq;fs; mKf;fk; (supply pressure)

² ePu; epuy; (water head)

² cwpQ;ry; epuy; (suction head)

² epiy Vw;w epuy; (elevation head)

² Ntf epuy; (velocity head)

² GtpaPu;g;G gha;r;ry; (gravity flow)

² gha;r;Rjy; (pumping)

² mKf;fg ;gk;g p (pressure pumps)

² ePu; tl;lj;jpd; gy;NtW re;ju;g;gq;fspy;

Kf;fpaj;Jtj;ij tptupg;ghu;.

² ePu;g; guk;giy tptupg;ghu;.

² ,aw;if> nraw;if Kiwfs; kw;Wk;

epfo;Tfspd; %yk; ePu; Rj;jpfupj;jy;

eilngWk; Kiwia tptupg;ghu;.

² ,U epiyaq;fspilNa ePu; tsq;fspd;

NghJ nry;thf;Fr; nrYj;Jk; fhuzpfis

ju;f;fuPjpahd Kiwapy; tptupg;ghu;.

02

06
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6.3 t Pl ;L e Pu ; toq;fy;

njhFjpnahd;iw /

g h f n k h d ; i w j ;

jpl;lkpl;L mikg;ghu;.

6.4 t Pl ;Lf ;  fo pTfis

tifg;gLj;Jthu;.

6.5 fopTfis Kfhikj;-

Jtk; nra;thu;.

² tPl;L ePu; toq;fs; njhFjpapd;

ghfq;fSk; mtw;wpd; njhopy;fSk;

² Nrit Foha; (service main)

² fsQ;rpaj; jhq;fp (storage tank)

² Foha;fSk; Jizg; ghfq;fSk;

( pipe & fittings)

² jpUFgpbfSk; thy;TfSk; (taps

& valves)

² Rfhjhu epiyg;gLj;jpfSk; /

nghUj;jpfSk; (sanitary fixtures)

² gk;gp tif (pums)

² Foha; ,izg;G Kiw (pipe joints)

² tPl;L fopTfs; cUthFk; Kiw

² tPl;Lf; fopTfis tifg;gLj;jy;

² ePu;g;ghq;fhd fopTfs; (water borne

w a s t e )

² jpz;kf; fopTfs; (solid waste)

² jpz;kf; fopT Kfhikj;Jtk;

² vupj;jy;

² kPs;Row;rpg;gLj;jy;

² kPsg;gad;gLj;jy;

² gpupj;jopar; nra;jy;

² $l;nlU jahupj;jy;

² capu;thA cw;gj;jp nra;jy;

² ePu;g;ghq;fhd fopT Kfhikj;Jtk;

² tpuakhFk; ePu; (Waste water)

² fopT ePu; (foul water)

² tPl;L ePu;toq;fy; njhFjpnahd;wpw;F

Njitahd ePu;Foha; Jizg; ghfq;fisg;

ngaupLthu;.

² tPl;L ePu;toq;fy; njhFjpnahd;iwj;  /

gFjpnahd;iw jpl;lkpLthu;.

² tPl;L ePu;toq;fy; njhFjpnahd;iw /

gFjpnahd;iw ];jhgpg;ghu;.

² khjpup Fopayiwnahd;wpy; rhjdq;fis

nghUj;j Ntz;ba Kiwia tupg;glj;jpd;

%yk; fhl;Lthu;.

² tPl;Lg; gk;gp Kiwfis tupg;glq;fs; %yk;

tptupg;ghu;.

² fo pTfs ;  cUthFk ;  Kiwfis

ml;ltizg;gLj;jp mjw;Nfw;g fopTfis

tifg;gLj;Jthu;.

² fopT tiffSf;F Vw;g ntspNaw;wy;

Kiwfis tptupg;ghu;.

² ghlrhiy #oypy; fopTfs; cupa

Kiwapy; ntspNaw;Wk; Kiwfis

eilKiwg;gLj;Jthu;.

² tpuakhFk; e PiuAk ; fo pTe PiuAk ;

nts pNaw ;Wk ;  njhFj pnahd ;iw

tupg;glj;jpd; %yk; fhl;Lthu;.

14

03

12
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² GtpaPu;g;G gha;r;ry; (gravity flow)

%yk; ntspNaw;wy;

² tbfhy; Foha; njhFjpnahd;wpd;

g hfq ;fSk ;  mtw ; w pd ;

Kf;fpaj;JtKk;

² tbfhy; Foha; tif

² gbj;jpwd; (gradiant)

² ePu;g;nghwp (traps)

² fhd;Fop (gully)

² Ml;gpyk; (man hole)

² mju;f;Foha; (vent pipes)

² foptfw;wYf;fhd gupfhukply;

² mOf;Fj;njhl;b (septic tank)

² cwpQ;Rk; / Cwitf;Fk; Fop

( soakage pit)

² tbfhy ;  njhFj p mikg ; G

( drainage systems)

² xw;iwf;Foha; (single stack)

² ,ul;ilf;Foha; (souble stack)

² fopfhd; njhFjp (sewerage system)

² xd;W Nru;e;j fopTf; Foha;j;

njhFjp (combined)

² NtWgLj;jg;gl;l fopTf; Foha;j;

njhFjp ( seperate)



Nju;r;rp kl;lk; ghl cs;slf;fk; fw;ww; NgWfs; ghl

Ntisfs;

73

Nju;r;rp

7.1 jpl;lg; glj;jpw;F Vw;g

e pak msf ;Fk ;

K i w f i s g ;

gad;gLj;jp msitr;

r pl ;ilnahd ;iwj ;

jahupg;ghu;.

7.2 msitr; rpl;ilf;F

Vw;g myF tpiy-

iaf; fzpg;ghu;.

² epak msit Kiw gad;ghl;bd;

Kf;fpaj;Jtk;

² epak msit Kiw

- SLS 573
² fzpa mst Pl ; l hsu ;

gad;gLj;Jk; Mtzq;fs;

- jpl;lg;glk; (plans)
- gpurpdj;jhs; (query sheet)
- gNtiy xOq;FgLj;jy;

( s c h e du l e s )
- mstPl;Lj;jhs; (measurement

s h e e t )
- msntLj;jy; jhs; (taking off

s h e e t )
- RUf;fj;jhs; (abstract sheet)
- msTr;rpl;il (BOQ)

² fl ; llnkhd ; w pd ;  nju pT

nra;ag;gl;l gFjpnahd;wpw;fhd

msit rpl ;ilnahd;iwj ;

jahupj;jy;

² fl;llnkhd;wpy; njupT nra;ag;gl;l

gFjpnahd;W

(cjhuzk; Rtu; (nrq;fy; Ntiy)

jiw Nghd;wd) ,tw;wpw;fhd KO

nryTfSk; cs;sf;fpa tpiyiaf;

(all in rate) fzpj;jy;.

- %yg;nghUs; (material)
- $yp (labour)
- ,ae;jpuhjpfs; (machinery)
- ,yhgKk; Nke;jiyr; nryTk;

( overheads and profits)

12

14

² fzpa mstPl ;lhsu ; xUtUf ;Fj ;

Njitahd Mtzq;fisg; ngaupLthu;.

² fl;llnkhd;wpy ; njupTnra;ag ;gl ;l

gFjpf;fhd epak msf;Fk; Kiwiag;

gpd;gw;wp msTfis fzpg;ghu;.

² msTfis fzf ;f pl ; L Ntiy

njhFjpf;fhd rpl;ilfisj; jahupg;ghu;.

² xU myfpw;fhd tpiy mlq;fpa gFjpia

tptupg;ghu;.

² fl;llj;jpy; njupT nra;ag;gl;l gFjpapd;

Kf;fpa Ntiy gFjpf;fhd xu; myfpd;

tpiyiaf; fzpg;ghu;.

7.0 fl;bl jpl;lj;jpw;F

mika e pak

msf;Fk; Kiw-

fisg; gad;gLj;jp

msitr; rpl;il-

fisj; jahupj;Jf;

fpuaj;ijf; fzpg;-

gpLthu;.
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8.1 tzpf; re;ju;g;gq;fis

EZfpaha;thu;.

8.2 tzpfr; nrad;Kiw
kw ;Wk ;  tz pf
Nkk;ghl;Lf;Fj; Njit-
ahd fUtpfs; gw;wp
tprhupj;Jg; ghu;g;ghu;.

  Kaw;rpahz;ik

  mwpKfk;

  Kaw;rpahz;ikahsupd;
   rpwg;gpay;Gfs;

  epUthfj;jpwd;fs;
    jpl;lkply;
    xOq;F nra;jy;
    fl;Lg;gLj;jy; (Regulation)
    kjpg;gPLjy;

  MSikj;jpwd;fsr

  mgha (risk)Kfhik

  tzpfr; re;ju;g;gq;fis
   ,dq;fzy;

  Mf;f ,ay;G / GJikg;ghL
     (creativity / innovation)

  Kaw;rpahz;ikr; nraw;ghLfs;

  gz;lq;fs;

  Nritfs;
   re;ijj; jpir Kfg;gLj;jYk;
   gz;lj; jpir Kfg;gLj;jYk;.

  tzpf re;ju;g;gq;fs;

  mwpKfk;

  ,dq;fhzy; Kiwfs;

  re;ij mstha;T

  ‘ggrr’ (SWOT) gFg;gha;T
  tzpfj;jpl;lj;ij tpUj;jp nra;jy;

(BP)
 tzpfj;jpl;lj;jpd;

cs;slf;fKk; fl;likg;Gk;

 rpw;wsT / eLj;ju msT tzpf
Kaw;rpnahd;Wf;fhd (SME)
tzpfj;jpl;lj;ij tpUj;jp
nra;jy;.

04

06

 ngWkhd cUthf;fj;jpy; Kaw;rpahz;-

ikahsupd; ghfj;ij tptupg;ghu;.

 Kaw ;r pahz;ikf ;Fj ; Njitahd

jpwd;fisAk; gz;Gf; $Wfis tpUj;jp

nra;J nfhs;thu;.

  cw;gj;jp kw;Wk; re;ijj;jpirKfg;gLj;jy;

rhu;gpy;> Kaw;rpahz;ikapd; ntw;wp

Njhy;tpfis tptupg;ghu;.

 ntt;NtW jpirKfg;gLj;jy;fisAk;

re;ijg;gLj;jypy; mtw;wpd; gyq;fisAk;

tptupg;gu;.

  tzpf re;ju;g;gq;fspd; mD$yq;fisg;

gFg;gha;T nra;tjw;Fupa mbg;gilahd

fUtpfis tiuaWg;ghu;.

 khw;W tzpf topfis ,dq;fhz;gjw;fhf

ggrr(SOWT)gFg;gha;itg; gad;gLj;-
Jthu;.

 re;ij mstha;T (Survey) Kiwapaiy
tptupg;ghu;.

  tzpff;fUj;ij> re;ijg;gLj;jf;f xU

Kd;nkhopthf khw;wpaikg;ghu;.

  tzpfr;nraw;wpl;lnkhd;wpd; epjprhu;e;j

ngWkjpiag; gFg;gha;T nra;tjw;Fupa

8.0 cw;gj;jp kw;Wk;

tzpf tpUj;jpf;Fj;

Njitahd jpwd;-

fis t pUj ;j p

nra;J nfhs;thu;.
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8.3 tzpf nkhd ;w pid
elj;JtJld; njhlu;G-
ila mbg ; gilf ;
fl;likg;Gfis EZfp-
aha;thu;.

 rpw;wsT tzpf Kaw;rpahz;ik-
nahd;wpd; epjpg; gFg;gha;T.
  fopTnfhLj;jy; (discount)
  fpua - gad; gFg;gha;T (benefit

cost analysis)
 czu;jd;ikg; gFg;gha;T
( sensitivity cost analysis)

 rpw;wsT / eLj;ju msT Kaw;rpahz;-
iknahd ; w pd ;  mbg ; gilahd
Kfhikj;Jtr; nraw;ghLfs;
  jpl;lkply;
  xOq;F nra;jy;

  newpg;gLj;jy;
  kjpg;gply; (evaluation)

  mbj;jsf;fl;likg;G
  Jizr;Nritfs;
     epjp/ fld;

  Ez;zsT epjp
  Fj;jif (leasing)
  tup

  tpjpKiwfs;
  tpiyf;fl;Lg;ghL
  njhopyhsu; rl;lk;
  Efu;Nthu; ghJfhg;G
  juf;fl;Lg;ghl;L epakq;fisr;
  rhd;Wg;gLj;jy;

  Mtzg;gLj;jy;
  gjpT nra;jy;
  ,wf;Fkjp Mtzq;fs;
  Vw;Wkjp Mtzq;fs;
  rhd;Wg;gLj;jy;

  Vw;ghl;nlhOq;F (Logistics)
  Nghf;Fthuj;J
  fsQ;rpag;gLj;jy;
  Muha;r;rpAk; mgptpUj;jpAk;

tpjpfisAk; jUf;fj;ijAk; tptupg;ghu;.

 rpw;wsT tzpf Kaw;rpahz;ikfspd;
mbg;gilahd Kfhikr; nraw;ghLfis
tptupg;ghu;.

 tzpfnkhd;iw elj;Jtjw;fhfg;ngwj;jf;f

Jizr; Nritfspd; tfpghfj;ij

tptupg;ghu;.

 tpj pKiwfspd ; tf pghfj ;ijAk ; >

mt;tpjpKiwfSld; ,zq;Ftjw;Fj;

Njitahdeltbf;iffisAk; tptupg;ghu;.

  re;ij Vw;ghl;nlhOq;Fupa (logistics) fpua
kw;Wk tpisjpwd; gpur ;rpidfis

tptupg;ghu;.
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