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tbtikg;Gk; ,ae;jpuj;

njhopDl;gtpaYk;

ghlj;jpl;lk;

 (2015 Mk; Mz;L Kjy; eilKiwg;gLj;jg;glTs;sJ)

njhopDl;gf; fy;tpj; Jiw

tpQ;Qhd> njhopDl;gg; gPlk;

Njrpa fy;tp epWtfk;

k`ufk

,yq;if

www.nie.lk

juk; 10



ii

tbtikg;Gk; ,ae;jpuj; njhopDl;gtpaYk;

mwpKfk;

,yq;if Kiwrhu; fy;tpapy; ‘`e;njr’ Kiwapd; fPo; Muk;gpf;fg;gl;l njhopDl;gf; fy;tpahdJ ntt;NtW fhyfl;lq;fspy;

Nkw;nfhs;sg;gl;l fy;tp kWrPuikg;Gf;fs; kw;Wk; ghlf; nfhs;iffspd; gb gy;NtW khw;wq;fSf;Fl;gl;L gbg;gbahf tpUj;jpaile;Js;sJ.

,tw;Wf;fika ghl cs;slf;fk;> kl;Lkd;wp fw;wy;-fw;gpj;jy; KiwapaYk; rkfhyj; Njitf;Nfw;g khw;wk; ngw;W te;Js;sJ.

 kuNtiy kw;Wk; Nkrd;Ntiy Mfpatw;iw xUq;Nf epUkhzpg;Gj; njhopDl;gtpay; vdTk;

 cNyhf Ntiy> Nkhl;lhu; ,ae;jpuEl;gtpay; Mfpatw;iw xUq;Nf ,ae;jpuj; njhopDl;gtpay; vdTk;

 thndhypEl;gtpay;> kpd; kw;Wk; ,yj;jpudpay; Mfpad xUq;Nf kpd; kw;Wk; ,yj;jpudpay; njhopDl;gtpay; vdTkhf

xd;wpizf;fg;gl;l %d;W ghlq;fs;  1996 ,ypUe;J ghlrhiy Kiwikapy; mKy;gLj;jg;gl;ld.

2007Mk; Mz;by; Nkw;nfhs;sg;gl;l fy;tp kWrPuikg;Gf;fspy; ,g;ghlq;fspd; njhFg;ghf rkfhy Njitf;fika ghl cs;slf;fk;

kl;Lkd;wp fw;wy; - fw;gpj;jy; KiwapaypYk; khw;wk; Vw;gLj;jg;gl;L nghJthd ghlkhf “tbtikg;Gk; njhopDl;gtpaYk;” vDk;

ghlk; mwpKfg;gLj;jg;gl;lJ. khztu;fspd; Mf;fr; rpe;jidiaj; J}z;lj;jf;f tifapYk; Mf;fj;jpwd;kpf;f nraw;ghLfs; tpUj;jp

nra;aj;jf;f tifapYk; ghlj;jpl;lk;> Mrpupau; mwpTiug;G topfhl;b Mfpad jahupf;fg;gl;L rku;g;gpf;fg;gl;ld. tbtikg;Gk;

njhopDl;gtpaYk; vDk; ghlk; ghlrhiy Kiwikapy; eilKiwg;gLj;jg;gLk; tpjk; njhlu;ghf Ma;Tfs; Nkw;nfhs;sg;gl;L

mtw;wpypUe;J ngwg;gl;l jfty;fSf;F mika ghlrhiy khztu;fsJ jpwd;fis gy;NtW JiwfspD}lhf tsu;j;J cr;rg;

gaidg; ngWtjw;Fr; re;ju;g;gk; toq;fg;gl Ntz;Lnkd ,dq;fhzg;gl;likahy; kPz;Lk; ghlk; jpUj;jpaikf;fg;gl;Ls;sJ.

NkYk;> 6-9 tiuahd juq;fspy; eilKiwg;gLj;jg;gl;L tUk; “nrad;Kiwj; jpwd;fSk; njhopDl;gj; jpwd;fSk;” vDk;

ghlj;jpd; jhw;gupaj;ij khztu;fSf;F NkYk; cWjpg;gLj;JtNjhL 2013Mk; Mz;L njhlf;fk; mKy;gLj;jg;gl;L tUk;

njhopDl;gf;fy;tpj;Jiwg; ghlq;fSf;fhd Kd;Ndhbg; ghlkhfTk; ,g;ghlq;fs; gq;fspg;Gr; nra;Ak; vd vjpu;ghu;f;fg;gLfpd;wJ.



iii

,jw;fika Gjpjhf %d;W ghlq;fs; cUthf;fg;gl;Ls;sd. mg;ghlq;fs;

 tbtikg;Gk; epUkhzpg;Gj; njhopDl;gtpaYk;

 tbtikg;Gk; ,ae;jpuj; njhopDl;gtpaYk;

 tbtikg;Gk; kpd; ,yj;jpudpay; njhopDl;gtpaYk;

vdg; ngauplg;gl;Ls;sd.

,e;jg; Gjpa ghlq;fisj; jpl;lkpLk;NghJ etPd r%fj;jpd; NjitfSld; nghUe;jj;jf;fthW njhopEl;g Jiwfs; njhlu;ghd

nghUl;fs;> cgfuzq;fs; nraw;ghLfs; Mfpad gw;wpf; ftdQ; nrYj;jp> tFg;giwf;Fg; nghUj;jkhd tifapy; mtw;iwg;

ghlj;jpl;lj;jpy; cs;slf;f eltbf;if vLf;fg;gl;Ls;sJ. me;jg; ghlq;fspd; fw;wy;-fw;gpj;jy; mZFKiwahdJ tbtikg;Gr;

nrad;Kiwf;F Vw;wthW ,iaghf;fpf; nfhs;sj;jf;f tifapy; rku;g;gpf;fg;gLfpd;wjdhy; tFg;giwapy; jkJ Mf;fj;jpwid njupT

nra;ag;gl;l njhopDl;gj;JiwapD}lhf gad;kpf;f tifapy; tsu;j;Jf;nfhs;s jkJ khztu;fSf;F Mrpupau;fs; topfhl;LtJ

mtrpakhFk;. vdNt Mrpupau;fs; rkfhyj; jfty;fisg; ngw;W jk;ik ,w;iwg;gLj;jpf; nfhs;sy; kpf ,d;wpaikahjjhFk;.

NkYk;> ghl Nehf;fq;fSf;fika ehl;Lf;Fg; gad;kpf;f gpuirfis cUthf;f cr;rstpy; Mrpupau;fs; jkJ gq;fspg;ig toq;Fthu;fs;

vd vjpu;ghu;f;fg;gLfpwJ

ghlrhiyf; fy;tpapd; gpd;du; khztu;fs; NtiyAyfpy; gpuNtrpf;fj;jf;f njhopDl;gg; ghlnewpfisf; fw;gjw;fhd re;ju;g;gq;fs;

jw;NghJ gutyhff; fhzg;gLfpd;wd. ,jw;nfd murpd; epUthfj;jpd; fPo; ,aq;Fk; njhopDl;gtpay; fy;Y}upfs;>  njhopEl;gf;

fy;Y}upfs;> njhopw;gapw;rp mjpfhu rigapd; fPo; ,aq;Fk; njhopw; gapw;rp epiyaq;fspD}lhf gapw;rp newpfisg; gapd;W Njrpa

njhopw;wifikr; rhd;wpjiog; (N.V.Q - National Vocational Qualification) ngw;Wk; mjd; gpd;du; N.V.Q  cau;kl;lf; fw;iffs; %yk;

njhopDl;gtpay; gl;lj;ijAk; ngw;W jkJ kjpg;ig cau;j;jpf; nfhs;tJld; njhopy; kfpikiaf; fhj;jthW Nritahw;wTk; tha;g;Gf;

fpilf;Fk;.



iv

fzpg;gPLk; kjpg;gPLk;

ghlrhiy khztu;fs; fw;fpd;w ghlq;fs; njhlu;ghf ngw;Ws;s milTkl;lj;ij jPu;khdpg;gjw;Fk; mtu;fspd; FiwghLfis

,dq;fz;L Njitahd gpd;D}l;ly;fis toq;Ftjw;Fk; fzpg;gPL> kjpg;gPL Mfpad ,d;wpaikahjdthFk;.

 ,f;fzpg;gPLfis ,ilapilNa Nkw;nfhs;syhk;. ,jw;fika khztuJ milT kl;lk; Nkk;gLtjdhy; mtu;fs; cau;Nju;r;rp

kl;lj;ij milar; re;ju;g;gk; fpilf;Fk;. re;ju;g;gk; fpilg;gjw;Nfw;g ghlrhiyj; jtizapDs; gy jlitfs; fzpg;gPl;il

Nkw;nfhs;tJ nghUj;jkhdjhFk;. fzpg;gPl;Lf;Fs;shf;fg;gl;l rfy khztu;fSf;Fk; epahakhdJk; Vw;Wf;nfhs;sj;jf;fJkhd

FwpaPL toq;fg;gl Ntz;Lk;. ,jw;nfd nghJthd epakj; njhFjpiaj; jahupj;J gad;gLj;Jjy; Kf;fpakhdjhFk;. fzpg;gPl;bw;nfd

ghlrhiy kl;lf; fzpg;gPl;L Ntiyj;jpl;lk; mwpKfg;gLj;jg;gl;Ls;sJ.

juk; 10> 11 Mfpatw;wpy; fw;Fk; khztu;fs; jtiznahd;wpy; gy jlitfs; kjpg;gplg;gl;L milTkl;lk; ntspaplg;gl

Ntz;Lk;. ,jw;nfd guPl;irj; jpizf;fsj;jpdhy; gy;NtW kjpg;gPl;L KiwfSk;> kjpg;gPl;L tiffSk; mwpKfQ; nra;ag;gl;Ls;sd.

,tw;Ws; njhopDl;gg; ghlj;Jf;Fg; nghUj;jkhd KiwfSk; Nju;;r;rpfSf;Fg; nghUe;jf;$ba tpjkhf Mrpupauhy; cUthf;fg;gl;l

kjpg;gPl;L El;g KiwfSk; gad;gLj;jg;gLfpd;wd. ,jd;NghJ Mrpupau;fs; ePjpahfTk; epahakhfTk; nghWg;ghfTk; nraw;gLtJ

mrpakhFk;. NkYk;> khztu;fs; ngw;Wf;nfhz;l Gs;spfis mtu;fSf;F toq;fp FiwghLfis eptu;j;jp nra;J nfhs;sTk;

NkYk; Nkk;gLj;jpf; nfhs;s Ntz;ba tplaq;fs; gw;wp mwpTWj;jy;fis toq;fp topfhl;Ljy; Mfpad %yk; khztu;fsJ

milTkl;lj;ij NkYk; tpUj;jp nra;a re;ju;g;gk; toq;FtJ gad;kpf;fjhFk;.



v

jtizg; guPl;irfs;

fy;tp mikr;rpdhy; ntspaplg;gl;Ls;s> “ghlrhiy kl;l kjpg;gPl;L (fzpg;gPl;L) Ntiyj;jpl;l (juk; 6-13) mwpTWj;jy; ifNal;by;”

Fwpg;gpl;Ls;sthW juk; 10>11 Mfpatw;wpy; jtiz ,Wjpg; guPl;irfs; elhj;jyhk;.

,jd;NghJ vOj;Jg; guPl;irf;F 50 Gs;spfSk; nrad;Kiwg;guPl;irf;F 50 Gs;spfSk; toq;fp ,Wjpg; Gs;spia E}w;Wf;F

vj;jid vdf; fhl;Ljy; Ntz;Lk;. vOj;Jg; guPl;irf;nfd gFjp I ,y; 20 gy;Nju;T tpdhf;fs; toq;fg;gl;L 20 Gs;spfSk;> gj;jpuk;

II ,y; ehd;F tpdhf;fs; toq;fg;gl;L %d;W tpdhf;fSf;F tpilaspf;fr; nra;J 30 Gs;spfSk; toq;fg;gl Ntz;Lk;. gj;jpuk; II ,d;

Kjyhk; tpdh fl;lha tpdhthFk;. ,e;j fl;lha tpdh jtizapDs; Nkw;nfhs;sg;gl;l xU kjpg;gPl;Lld; njhlu;Gilajhf

,Uj;jy; Ntz;Lk;.

juk; 11 ,d; ,Wjpapy; ,yq;ifg; guPl;irj; jpizf;fsj;jpdhy; nghJg; guPl;ir %yk; kjpg;gPL elhj;jg;gLk;. ,J vOj;Jg;

guPl;irahf miktJld; I, II Mfpa ,uz;L tpdhg; gj;jpuq;fisf; nfhz;ljhFk;. gj;jpuk; I ,y; 40 gy;Nju;T tpdhf;fs;

mlq;FtNjhL mjw;F 40 Gs;sp toq;fg;gLk;. gj;jpuk; II ,y; 07 tpdhf;fSk; mlq;FtNjhL mjd; Kjyhk; tpdh fl;lhakhdjhFk;.

Kjyhk; tpdhTf;F 20 Gs;spfSk; Vida tpdhf;fSf;F 10 Gs;spfs; tPjKk; toq;fg;gLk;. Kjyhk; tpdhTf;Fk; NtW ehd;F

tpdhf;fSf;Fk; tpil vOj Ntz;Lk;. gj;jpuk; II  f;Fg; ngwj;jf;f cr;r Gs;spfs; 60 MFk;. tpdhj;jhSf;fhd ,Wjpg;Gs;sp 100

MFk;.



1

tbtikg;Gk; ,ae;jpuj; njhopEl;gtpaYk;

tpupthd ghlj;jpl;lk; juk; -10
     Nju;r;rp     Nju;r;rp kl;lk;      cs;slf;fk;      fw;ww; NgWfs;   ghl

 Ntis
1. nghUj;jkhd cNyhfj;-

Jz;nlhd;iwg; gad;-

gLj;jp vspa njhop

Dl ;gj ; Njitfis

epiwNtw;wpf;nfhs;thu;.

1.1.gy;NtW cNyhfq;fisg;

g a d ; g L j ; J k ;

r e ; j u ; g ; g q ; f i s

tprhupj;jwpthu;

 njho pEl ; g eltbf ; -

iffspd ;NghJ gad ; -

gLj ;jg ;gLk ;  cNyhf

tiffs;

 c N y h f q ; f i s

tifg;gLj;jy;

 nguR

 nguR my;yhj

 fyg;G cNyhfk; (Alloys)
 nguR fye ;j fyg ; G

cNyhfk;

 nguR my;yhj fyg;G

cNyhfk;

 cNyhfq;fsp;d; ,ay;Gfs;

 epwk; (Colour)
 mlu;j;jp (Density)
 NkhJk;NghJ vOk; xyp

 jPg ;nghwpr ; Nrhjid

(Spark Test)
 e Pl ;lw ;wf ,ay ;G /

Ed;fk ;g pahf ;fg ;gLk ;

jd;ik (Ductility)
 thl;lj;jf ,ay;G /

nkd;wflhF jd;ik

(Malleability)
 cUFjF jd;ik

(Fusibility)

 cNyhfq;fis tifg;gLj;Jthu;.

 cNyhf ,ay;Gfis tptupg;ghu;.

 Fw pj ; j nraw ; g hl ; bw ;F

m t ; T N y h f q ; f i s

gad;gLj;Jtjw;fhd fhuzq;fis

Fwpg;gpLthu;.

 nraw;ghLfSf;Fg; gad;gLj;jg;gLk;

cNyhfq;fSf;Fg;; gjpyhf  kh w;W

cNyhfq;fisg; gpNuupg;ghu;.
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2

 kPs;jd;ik (Elasticity)

 typik (Stuffness)

 nehUq;Fkpay;G

(Brittilines)

 nraw;ghl;bw;Fg;;  nghUj;-

jkhd khjpup cU mlq;fpa

tiuG

 fUtpfSk; cgfuzq;-

fSk;

 gad;ghL

 El;g Kiwfs;

 nghUisj; ; jahupf;Fk;

gbKiw

 msj;jYk; milahs-

kpl;lYk;

 gFjpfshfg; gpupj;jy;

 tbtikj;jy;

 nghUj;Jjy;

 Neu;j;jpahf;fy;

 fUt p fs ; >c g f uzq ;

fisf; fsQ;rpag; gLj;jy;

 J}a;ik

 cupathW mLf;fp

itj;jy;

 guhkupj;jy;

 vz;nza; Njha;j;jy;

 ntl;Lk; tpspk;gpidf;

$u;ikahf;fy;

 njhopw;ghl;Lf;Fg; nghUj;jkhdthW

khjpup cUit tiuthu;.

 njhopw ;ghl ;Lf ;Fg ; nghUj ;jkhd

fUtpfs;> cgfuzq;fisj; njupT

nra;thu;.

 fUtpfisAk; cgfuzq;fisAk;

gad;gLj;Jifapy; El;g Kiwfisg;

gpd;gw;Wthu;.

 xOq;FKiwg ;gb njhopw ;ghl ;il

Nkw;nfhs;thu;.

  fUt pfs ;  cgfuzq ;fis >

cupathW fsQ;rpag;gLj;Jthu;.

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

1.2 fUtp > cgfuzq ;

fisg; gad; gLj;jp

cNy hfj ; j p d hy hd

M f ; f n k h d ; i w j ;

jahupg;ghu;.

    09
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      Nju;r;rp     Nju;r;rp kl;lk;        cs;slf;fk;          fw;ww; NgWfs;  ghl

Ntis

2. njhopDl;gr; nraw;-

ghLfis ntw;wpfukhf

Nkw ; n f hstjw ; F g ;

ghJfhg;G Kd;Ndw;ghL-

fisg; gpd;gw;Wthu;.

2.1 njho pw ; g hLfs py ;

< L g L f p d ; w N g h J

r l ; l j p l ; l q ; f s ; >

mq;fPfhuk;> epakq;fs;

v d ; g t w ; w p w ; F

kjpg;gspg;ghu;.

2.2 jpBu; tpgj;njhd;wpd;

NghJ KjYjtp

mspf;Fk;  Nju;r;rpia

ntspf; fhl;Lthu;.

 xOq;FKiwahd
 Nghjpa ,ltrjp
 xspiaAk; fhw;Nwhl;lj;
ijAk; ngw;Wf;nfhs;sy;

 njhopw;rhiynahd;wpy; filg;
gpbf;f Ntz;ba tplaq;fs;.
 rk pf ;iQfs ; / mw pTWj ; -

jy;fSf;Ff; fl;Lg;gLjy;
 jPaizg;G fUtpfis cupa

,lq;fspy; nghUj;JjYk;
r u pa hfg ;  gad ; gLj ;Jk ;
KiwfSk;
 j Paizg ;G Kiwfis
tifg;gLj;jy;.

 Ntiyf;Fg; nghUj;jkhd
thW jahuhjy;.

 k pd ;id ghJfhg ; g hf
gad;gLj;jy;.

 jpBu; tpgj;Jf;fs;
 t pgj ;J Vw ; glf ;$ba

re;ju;g;gq;fs;
 Vw;glf;$ba tpgj;Jf;fs;
 k pddy ;  j hf ;FjYf ;F

cs;shjy;
 fhaq;fs; Vw;gly;
 vupfhaq;fs; Vw;gly;

 KjYjtp
 itj ;j pa cjt pfs ;

Njitg;gLk; NghJ mjw;fhf
Maj;jkhjy;

 rl;lj;ij kjpj;Jr; nraw;gLk;

Maj;jepiyia ntspf;fhl;Lthu;.

 njhopw;ghl;Lf;Fg; nghUj;jkhdtw;iw

mzpe;J jahuhfp Ntiyfis

ntw;wpfukhf Nkw;nfhs;thu;.

 k pd ;d pdhy ;  Vw ; glf ;$ba

t pgj ;Jf ;fis Fiwj ;Jf ;

nfhs;tjw;F Mtd nra;thu;.

 jPaizg;Gf ; fUtpfs;gw ;w pAk;

mtw;iwj;  njhopw;glr;nra;af;

$ba tpjk ;gw ;w pAk ; . tprhu pj ;

jwpthu;.

 jpBu; tpgj;Jf;fisj; jtpu;j;Jf;
nfhs ;tjw ;fhf j plrq ;fl ;gk ;
G+Zthu;.

 tpgj;njhd;wpd;NghJ Raepid
TlDk; csxUikg;ghl;LlDk;.;
nraw;gl Kidthu;.

 KjYjtp nra;af;$ba Mw;wiy
cWjpnra;thu;

 Nkyjpf itj;jpa cjtpf;fhf
topfhl ;Lk ; xOq;FKiwiag ;
gpd;gw;Wthu;

04
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     Nju;r;rp     Nju;r;rp kl;lk;        cs;slf;fk;          fw;ww; NgWfs;  ghl

                               Ntis

3. ,af;f tifnahd;iw

g pw pnjhU ,af ;f

tiff ;F khw ; wk ;

nra ;Ak ;  t pidj ;

jpwd;kpf;f khjpupiaj;;

jahupg;ghu;.

3.1,af ;f tiffis

,dq;fz;L nfhs;tj

w;fhd nghwpKiwia

Mae;jwpthu;.

3.2n g h w p K i w a p D s ;

,af;fg ;  gu pk hw ; wk ;

nra;ag;gLk; re;ju;g;gq;-

fis tprhu pj ;jwpe ;J

,af ; f g ; g u p k h w ; w g ;

nghwpKiwia Ma;e;-

jwpthu;.

 ,af;f tiffs;

 Row;rp ,af;fk;

 Neu;Nfhl;L ,af;fk;

 epfu;khw;W ,af;fk;

 miyT ,af;fk;

 ,af;fg;gupkhw;wk; nra;tjd;

mtrpak;

,af;fg;gupkhw;wk;

 Row;rp  miyT

 Row;rp  epfu;khw;W

 Row;rp  Neu;Nfhl;L

                ,af;fk;

 ,af;fg;gupkhw;wg; nghwpKiwfs;

 Row;rpj;jz;Lg; nghwpKiw

 ,af;f toq;fpg; nghwpKiw

 jpUfhzpg;Gup

 Row;rpj;jz;Lk;

,izg;Gr;rpy;Yk;

 ,af;fg; gFjpapy;; ,af;fj; J}uk;;

nry;thf;Fr; nrYj;Jk; fhuzpfs;

 ,af ;fj ;j piria khw ;Wk ;

Kiwfs;

 nek;G

 gw;rpy;Yfs;

juq;Fj;Jizg;nghwp

Bevel gear

 ,af;f tiffisf; Fwpg ;gpl;L

mtw ;Wf ; f pila pyhd NtW-

ghLfis tpsf;Fthu;.

 nghw pKiw Mf ;fq ;fs pDs ;

,af;ftif xd;W  my;yJ gy

cs;slf;fg;gl;Ls;sd vd;gij

Vw;Wf;nfhs;thu;.

 ,af;fg;gupkhw;wj;jpd; Njitia

tptupg;ghu;.

 njhopw;ghl;Lf;Fg; nghUj;jkhd

,af;fg ;gu pkhw ;wj ;ijj; njupT

nra;thu;.

 ,af;fg;gupkhw;wg; nghwpKiwfisg;

ngaupLthu;.

 mg ;  ng hw pKiwfs pdhy ;

Nkw;nfhs;sg;gLfpd;w ,af;fg ;

gupkhw;wq;fis  tpgupg;ghu;.

 ,af;fj;jpd; jpiria khw;Wk;

El;g Kiwapid tptupg;ghu;.

02

06
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     Nju;r;rp     Nju;r;rp kl;lk;        cs;slf;fk;          fw;ww; NgWfs;  ghl

Ntis

3.3 Njitfis epiw-

Ntw;wpf; nfhs;tjw;F

,af;fg;gupkhw;wnkhd;W

cs;slq;fpa  khjpup

iaj ;  jahu p g ; g h u ; .

 Njitf ;Fg ;  nghUj ;jkhd

,af;fg; gupkhw;wk;

 nghUj;jkhd nghUl;fisj;

njupT nra;jy;.

 xUq;FNru;f;Fk; xOq;FKiw

 Njitf;Fg ; nghUj;jkhdthW

,af;fg; gupkhw;w cj;jpfisj;

njupTnra;thu;.

 ,af;fj;jpiria khw;wk;nra;Ak;;

El;gKiwiag; gad;gLj;Jthu;.

 njhopw;ghl;Lf;Fg; nghUj;jkhd

nghUl;fisj; njupT nra;thu;.

 xUq;FNru;f;Fk; El;gKiwfisg;

gad;gLj;Jthu;.

06
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     Nju;r;rp     Nju;r;rp kl;lk;        cs;slf;fk;          fw;ww; NgWfs;  ghl

Ntis

4. ce ;JUspnahd ;w pd ;

(Nkhl;lhu ; irf;fps ;

xd ;w pd ; ) guhku p g ; G

eltbf;iffis Nkw;-

nfhs;thu;.

4.1 jPg;nghwpr; nrUfpiaf;

fow;wp Rj;jQ; nra;J

kpd;tha; ,ilntspia

cupathW r Pu ;nra ;J

nghUj;Jthu;.

4.2 vupe;j cuha;T ePf;fy;

vz;nza;ia mfw;wp

Gjpa cuha;T ePf;fy;

vz;nza;ia ,Lthu;.

 vupgw;wy; njhFjpapd; Njit

 vupgw;wy; njhFjpapd; njhopw;ghLk;>

gpujhd Jizg;ghfq;fSk;

 jPg;nghwpr; nrUfpapd; kpd;tha;

,ilntspia rupahf rPu;nra;tjd;

Kf;fpaj;Jtk;

 jPg;nghwpr; nrUfpia Rj;jk; nra;Ak;

nrad ;KiwAk; gad ;gLj ;Jk ;

cgfuzq;fSk;

 fk;gpj; J}upif

 kpd;tha; ,ilntspia rPu;nra;jy;

 czu;khdpiag; gad;gLj;jy;

 cuha ;T e Pf ;fy ; vz;nzia

,Ltjd; mtrpak;;

 cuha;T e Pf ;fy ; vz;nzapy ;

mlq;fpAs;s ,ay;Gfs;

 cuha;T ePf;fy; vz;nza;ia

tifg;gLj;Jjy;

 cuha;T ePf;fy; njhFjp (tupg;glk;

%yk;)

 cuha;T e Pf ;fy ; njhFjpapd ;

guhkupg;G

 vz;nzia mfw;Wk; nrad;Kiw

 kPz;Lk
; vz;nzia ,Ljy;

 ngw;Nwhy; vd;[pd; xd;wpd;

v u p gw ; wy ;  njhFj pa pd ;

Njitia tpsf;Fthu;.

 vupgw;wpy; njhFjpapd; gpujhd

ghfq;fisg; ngaupl;L mtw;wpd;

njhopw;ghLfis tptupg;ghu;.

 jPg;nghwpr; nrUfpiaf; fow;wp

Rj ; jk ;  nra ;J k pd ;tha ;

,ilntspia cupaKiwapy;

rPu;nra;J nghUj;Jthu;.

 vd;[pd; xd;wpd; ; cuha;T ePf;fy;

nj hFj pa pd ;  Njitia

tptupg;ghu;.

 vd;[pd; xd;;wpw;Fg; nghUj;jkhd

ghFepiyia cila cuha;T

ePf;fy; vz;nziaj; njupT

nra;thu;.

 cuha;T ePf;fy; vz;nzia

khw;wNtz;ba re;ju;g;gj;ijj;

jPu;khdpf;Fk; jpwidg; ngWthu;.

 xOq ;FKiwiag ;g pd ; gw ; w p

cuha;T ePf;fy; vz;nzia

mfw;wp kPz;Lk; Gjpa  cuha;T

ePf;fy;vz;nza;ia ,Lthu;.

04

06



7

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

Ntis

4.3 ce;JUspnahd;wpd;

( Nkhl ; l h u ;  irf ;f p -

nshd;wpd;) nrYj;jw;

rq ; f py pia cu pa

,Ot pirf ;Fr ;  r P u ;

nra;thu;.

 nrYj ;jw ;  rq ;f py pAld ;

njhlu;Gila Jizg; ghfq;fs;

 nrYj;jw; rq;fpyp> gw;rpy;Yfs;

Mfpatw;why; Nkw;nfhs;sg;gLk;

njhopy;fs;

 khw ;W tY CLflj ;jy ;

nghwpKiwfs;

 fjp> KWf;Fjpwd; Mfpatw;iw

khw;Wk; Kiwfs;

 nrYj;jw; rq;fpypKiwapYs;s

Fiwfisg; guprPypj;jy;

 nrYj;jw; rq;fpypia nghUj;jkhd

,Otpirf;Fr; rPu;nra;jy;.

 nrYj;jw; rq;fpypj; njhFjpia

cuha;T ePf;fQ;nra;jy;.

 nghwpKiw tY CLflj;jiy

tptupg;ghu;.

 nrYj;jw; rq;fpyp Kiwapd;

tOf ;fisg ;  g u p r Py pj ;J

cWjpnra;J nfhs;thu;.

 nrYj ;jw ;  rq ;f py pia g ;

nghUj;jkhd ,Otpirf;Fr; rPu;

nra;thu;.

 fjp> KWf;Fjpwd; Mfpatw;iw

khw ; wk ;  nra ;Ak ;  El ; g

Kiwapid tptupg;ghu;.

05
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     Nju;r;rp     Nju;r;rp kl;lk;        cs;slf;fk;          fw;ww; NgWfs;  ghl

Ntis

5. vd ;[ pd ;  xd ; w pd ;

Fs p u ; j ; j p ;  j p ut

kl;lj;ijr; rPu;nra;thu;.

5.1 vd ;[ pd ;  xd ; w pd ;

Fspu;j;Jk; njhFjpapd;

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

tpgupg;ghu;.

5.2 Fspu ;j ;j pj ; jputk;

gw;wpa tpsf;fk; cs;sJ

vd;gijj; njuptpg;ghu;.

5.3 fjpu;j;jpapd;; %biaj;

j pwf ;Fk ; ghJfhg ; G

e i l K i w f i s g ;

gpd;gw;Wthu;.

 vd;[pd; xd;wpypUe;J cUthFk;

ntg ;gj ;ij ntspNaw ;Wtjd ;

Njit.

 ntg;gj;ij mfw;Wk;(Fspu;j;Jk;)

Kiwfs;

 e P u ;  Fs p u ; j ;Jk ;  njhFj pa pd ;

Jizg;ghfq;fs;

 fjpu;j;jp  fjpu;j;jpf; Foha;

 ePu;ntspNaw;Wk; Jis

 fjpu;j;jpapd; %b

 Nkyjpf ePu; ntspNaWk; njhl;b

 ePu;g;gk;gp Nghd;wd

 ePu; Fspuj;Jk; njhFjpnahd;wpd;

tO (ePu; ntg;gkhjy;> ePu; frpjy;>

tprpwpapd; tO)

 Fs p u ; j ; j p j ;  j p utq ;fs pd ;

Kf;fpaj;Jtk;

 nfhjpf;Fk; ePu;> ePuhtp Mfpatw;-

wpypUe;J ghJfhg;Gg; ngwy;

 fjpu;j;jpapd; %biaj; jpwf;Fk;

ghJfhg;G xOq;FKiwfs;

 fjpu;j;jpapd;; %bapy; nghUj;jg;gl;l

thy;Tfspd; nraw;ghL

 vd;[pd; xd;W njhlu;r;-rpahf

n t g ; g j ; i j cU t h f ; F k ;

vd;gij tptupg;ghu;.

 vd ;[ pd pd ; ntg ;gj ;ijj ;

njhlu ;r ;r pahf ntspNaw ;w

Ntz;Lnkd ;gij  Vw ;Wf ;

nfhs;thu;.

 vd;[pd; xd;iwf; Fspu;j ;J-

tjw ;F e Pu ; > tsp Mfpad

gad;gLj;JtJ gw;wp xg;gpLthu;.

 ePiuf; Fspuj;Jk; ; Jizg;-

ghfq;fspd ; nraw;ghLfis

tpsf;Fthu;.

 ePuFspu;j;jypd;  tOf;fisg;

gFg;gha;T nra;thu;.

 e PUf ;Fk; ; etPd Fspuj ;Jk; ;

j p utq ; fSf ;Fk pila py hd

njhlu;gpid xg;gPLthu;.

 fj p u ; j ; j pa pd ; ;  %biaj ;

j p wf ;Fk ; Ng hJ ghJfhg ; G

x O q ; F K i w f i s g ;

gpd;gw;Wthu;.

 fj p u ; j ; j pa pd ; ;  %ba py ;

,lg ;gl ;Ls ;s thy ;Tfspd ;

njhopw;ghLfis tptupg;ghu;.

04

01

03



9

5.4 fjpu;j;jpapd; Fspu;j;Jk;

j p utkl ;lj ;ijr ; r Pu ;

nra;thu;.

 cupa jputj;;jpdhy; fjpu;j;jpapd;

ntspNaw;Wk; Foha; tiu epug;Gjy;

 kpifahf ntg;gkhfpa vd;[pd;

xd ; w p w ;F Fs p u ; j ; jiy

Nkw ; nfhs ;Sk ;  nra ;Ak ;

nrad;Kiw

 Fspu;j;jpapd; %biaj; jpUj;jkhf

%Ljy;.

 kpifahf ntg;gkhfpa  vd;[pd;

xd;Wf;F vd;[pd; Fspu;e;jjd;

g pd ;dNu  Fs p u ; j ; jiy

Nkw;nfhs;thu;.

 cupa kl;lk; tiu Fspu;j;jpj;

jputj;ij epug;Gthu;

 fjpu;j;jpapd; %biag; guprPypj;Jg;

ng hUj ;Jk ; Ng hJ ru pa hd

Kiwiag; gpd;gw;Wthu;.

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

Ntis

03
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6.1tY CLflj;jYf;Fg;

gad;gLj;Jk; Kiwfs;>

Nfhl ;ghLfs; gw ;w pf ;

Nfl;lwpthu;.

6.2 jput mKf;fj;ijg;

gad;gLj;jp Njitfis

epiwNtw;wpf ; nfhs;-

tjw ;f hd vs pa

khjpupfisj; jahupg;ghu;.

 tY CLflj ;Jtjw ;F

gad;gLj;jg;gLk; Kiwfs;

 rq;fpypAk; gw;rpy;Yk;

 fg;gpAk; gl;bAk;

 Nfhy;fSk; tlq;fSk;

 tY CLflj;jYld; njhlu;ghd

Nfhl;ghLfs;

 nghwpKiw eak;

 Ntf tpfpjk;

 jput CLflj;jypy; nry;thf;Fr;

nrYj;Jk; Nfhl;ghLfs;

 xNu f pilkl ; lj ; j py hd

mKf;fk;

 Ntf tpfpjk;

 nray;

 epiyg;gLj;jy;

 njhiyT

 nghUl;fSk; Jizg; ghfq;fSk;

 Nfhl;ghl;bid gad;gLj;jy;

 xUq;FNru;f;Fk; Kiw (assembling)

 tY CLflj ;jy ;

K i w f s p i l N a a p U e ; J

nraw ; g hl ; bw ;F u pa tY

CLflj;jy; Kiwiaj; njupT

n r a ; J n f h s ; t i j

epahag;gLj;Jthu;.

 tY CLflj ;jYld ;

njhlu ;ghd Nfhl ;ghLfis

tptupg;ghu;.

 j p ut mKf ;fj ;ij tY

CLflj ;jYf ;Fg ;  gad ; -

gLj;Jtjd; mD$yq;fis

fye;JiuahLthu;.

 vspa Njitfis epiwNtw;wpf;

nfhs;tjw;F nrYj;jpia (Sy-

ringe)  gad ; gLj ;j p

m i k g ; G f ; f S f ; f h d

jpl;lq;fisj; jahupg;ghu;.

 ,lj;jpw;Fg; nghUj;jkhdthW

nrYj;jpiaj; njupTnra;thu;.

 vspa khjpupiaj; jahupg;ghu;.

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

Ntis

6. N j i t f i s

epiwNtw;wpf; nfhs;-

tjw ;f hf j p ut

mKf;fj;ijg; gad;-

gLj;Jk; re;ju;g;gq;fis

fhz;gpg;gjw;fhd khjpup-

fisj; jahupg;ghu;.

06

06
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     Nju;r;rp     Nju;r;rp kl;lk;        cs;slf;fk;          fw;ww; NgWfs;  ghl

Ntis

7. gy;NtW njhopDl;g

epUkhzpg ;GfSf;Fg ;

gad;gLj;jg;gLk; js

cUtf; Nfj;jpu fzpj

N f h l ; g h L f S f ; F

mika tiuthu;.

7.1Neu;NfhLfisg; gad;

gLj;jp tbtikg;Gf;

fis tiuthu;.

7.2tl;lk;> njhlyp Mfpa-

tw;iw cs;slf;fpa

Mf;fq;fis tiuthu;.

7.3Njitfis epiwNtw;wpf;

nfhs;tjw;F xOq;fhd

gy;Nfhzpfis mikg;ghu;.

 vspa Neu;NfhL

 rk gFjpfshfg; gpupj;jy;

 tpfpjj;jpw;Fg; gpupj;jy;

 Kf;Nfhzpfs;

 rkgf;f

 ,Urkgf;f

 rkdpy; gf;f

 nrq;Nfhz

 gf;fq;fspd; ePsq;fspd; tpfpjk;>

Rw;wsT jug;gLkplj;J

 njhlyp

 tl;lj;jpd; gupjpapy; cs;s

Gs;spf;F

 ntspapg; Gs;spapy; ,Ue;J

tl;lj;Jf;F

 rkdhd ,U tl;lq;fSf;fhd

nghJj; njhlyp> FWf;F njhlyp

 rkdw;w ,U tl;lq;fSf;fhd

nghJj; njhlyp> FWf;Fj; njhlyp

 tl ;lj ; j pDs ;  xOq ;f hd

gy ; Nf hzpfs ;  mikf ;Fk ;

Kiw.;

 Kf;Nfhzp

 rJuk;

 Iq;Nfhzp

 mWNfhzp

 Njitf;Nfw;g Neu;Nfhnlhd;iw

rkkhf my;yJ tpfpjj;jpw;F

gpupj;Jf; nfhs;thu;.

 jug;gl;l juTfisg; gad;gLj;jp

Kf;Nfhzpnahd;iw mikg;ghu;.

 tl;lq;fs;> njhlypfs; Mfpa-

tw;iwg; gad;gLj;jp gy;NtW

jsTUtq;fis epUkhzpg;ghu;.

 ,yFtpy; epu;khzpf;ff;-$bathW

cgfuzq;fs ; > nghUl ;fs ;

Mfpatw;iwj; jpl;lkpLthu;.

 gy;NtW tbtq;fs; rkr;rPuhd

cUtq;fis tiuthu;.

 tbtikg ;Gf ;fis Nfj ;j pu

fzpjf ;  Nfhl ; g hLfisg ;

gad;gLj;jp tiua Kw;gLthu;.

02

03

03
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8.1 vspa mstpilapy ;

tiuthu;.

8.2 jpl;lg;glj;ij tiuthu;.

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

Ntis

8. cUnthd;iw my;yJ

jpl;lnkhd;iwf; Fwpj;j

ms t p i l f ; f i k a

tiuthu;.

 gf;fnkhd;wpd; ePsk; jug;gbd;

xOq;fhd gy;Nfhzpfs; mikf;Fk;

Kiw;.

 ehw;gf;fy;

 Iq;Nfhzp

 mWNfhzp

 vONfhzp

 vspa mstpil

 rpwpjhf;fg;gl;l> vspa mstpil

 vspa jpl;lg;glk; xd;W

 mstpil msTNfhiyg;

gad;gLj;jp

 Fwpj;j mstpilf;F rpwpjhf;fp

tiuag;gl;l jpl;lg;glj;ij vspa

mstpiliag ; gad;gLj ;j p

msg;ghu;.

 vs pa e pUkhzpg ;nghd ;iw

mstpilf;Nfw;g jpl;lkpLthu;.

03

05
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