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gzpg;ghsh; ehafk; mtu;fspd; nra;jp

2007 Mk; Mz;L eilKiwapypUe;j cs;slf;fj;ij mbg;gilahff; nfhz;l ghl
tpjhdj;ij etPdg;gLj;jp> Njrpa fy;tp epWtfk;> Muk;g> ,ilepiyf; fy;tpg;
gug;Gf;fspd; vl;L tUl Row;rp Kiwahd> Gjpa Njrpakl;lg; ghltpjhdj;jpd; Kjy;
ghfj;jpid mwpKfg;gLj;jpaJ. Njrpa fy;tp Mizf;FOtpdhy; Kd;nkhopag;gl;l
Njrpa fy;tp ,yf;Ffis mbg;gil Nehf;fhff; nfhz;L> ,J nraw;gLj;jg;gl;lJld;
nghJj; Nju;r;rpfis tpUj;jp nra;J te;jJ.

gy;NtWgl;l fy;tpahsu;fshy; Nkw;nfhs;sg;gl;l Ma;TfspdJk;> fUj;Jf;fspdJk;
nghUj;jg;ghl;Lld; gFj;jwpT thjj;jpid mbg;gilahff; nfhz;L ghltpjhdk;
eilKiwg;gLj;jg;gl;lJ.  mjd; njhlu;r;rpahfg; ghltpjhdr; Row;rpapd; ,uz;lhk;
ghfk; 2015 Mk; Mz;by; ,Ue;J fy;tp Kiwapy; mwpKfg;gLj;jg;gl;L tUfpd;wJ.

,e;jg; gFj;jwpTthj eilKiwapd; filepiyapypUe;J cau;epiy tiu midj;Jg;
ghlq;fspYk; xOq;FgLj;jg;gl;l Kiwapy; Nju;r;rpfis tsu;j;njLg;gjw;fhf> fPopUe;J
Nky;Nehf;fpa eilKiwg;gLj;jg;gLk; mZFKiw gad;gLj;jg;gLfpwJ. xNu ghlj;jpd;
cs;slf;fj;jpid Vida ghlq;fspYk; kPz;Lk; ghtpg;gjidf; Fiwg;gjw;fhfTk;>
ghlj;jpd; Nehf;fq;fis kl;Lg;gLj;Jtjw;fhfTk;> nraw;gLj;jf;$bajhd khztu;
ikag; ghltpjhdk; xd;iw cUthf;Fk; Nehf;fpYk; fpilahd xUq;fpizg;ghdJ
nraw;gl;L tUfpd;wJ.

Mrpupau;fspw;F> mtu;fsJ tFg;giwf; fw;gpj;jy;fis topg;gLj;Jtjw;F mtrpakhd
topfhl;Ljy;fis toq;Ftjw;fhfTk;> jq;fisf; fw;wy; - fw;gpj;jy; nraw;ghLfspy;
nghUj;jg;ghl;Lld; <LgLj;jpf; nfhs;tjw;fhfTk;> tFg;giw mstPLfisAk;
kjpg;gPLfisAk; nghUj;jkhfg; gad;gLj;jpf; nfhs;tjid Nehf;fkhff; nfhz;L
Gjpa Mrpupa topfhl;b E}y;fs; mwpKfg;gLj;jg;gLfpwJ. ,e;j topfhl;b E}y;fs;>
Mrpupaiu xU nghUj;jg;ghLila Mrpupauhf tFg;giwapy; nraw;gl itf;fpd;wJ.
,e;j topfhl;b E}y;fspD}lhf> Mrpupau;fs; jq;fs; khztu;fspd; Nju;r;rpfis
tsu;j;njLf;fj; Njitahd ju cs;sPLfisAk;> nraw;ghLfisAk; jhq;fshfNt
njupe;njLf;Fk; Rje;jpuj;jpidAk; ngw;Wf;nfhs;fpd;wdu;. tpje;Jiuf;fg;gl;l ghlg;
gug;Gf;fspd; ghupa Rikfs; ,y;yhnjhopf;fg;gLfpwJ. Mjyhy;> ,g;Gjpa Mrpupa
topfhl;b E}y;fs; KOg;gad;ghL cilaitahtjw;F> fy;tp ntspaPl;lhsu;fspdhy;
ntspaplg;gLk; tpje;Jiuf;fg;gl;l ghl E}y;fspd; cr;rg;gad;ghl;bidg; ngw;Wf;
nfhs;tJ mtrpakhfpd;wJ.

,g;Gjpa gFj;jwpTthj ghltpjhdj;jpdJk;> Gjpa Mrpupa topfhl;b E}y;fs;> Gjpa
ghlE}y;fspdJk; mbg;gilf; Fwpf;Nfhs;> khztu;fis Mrpupa ikaf; fy;tpapypUe;J
tpLtpj;J> nraw;ghLfSld; $ba khztu; ikaf;fy;tpapid eilKiwg;gLj;jf;$ba
fy;tp Kiwikapdhy;> g+Nfhs njhopy; re;ijfSf;Fj; Njitahd Nju;r;rpfSk;
jpwd;fSk; kpf;f kdpj tsj;jpid toq;ff;$ba khztu;fspd; vz;zpf;ifapid
tpUj;jp nra;af;$bajhapUj;jNyahFk;.

,e;jr; re;ju;g;gj;jpy; ,e;epWtfg; Nguitapd; mq;fj;jtu;fSf;Fk;> fy;tp mYty;fs;
rigapd; mq;fj;jtu;fSf;Fk;> ,t;thrpupau; topfhl;b E}y;fspd; cUthf;fj;jpw;Fg;
gq;fspg;Gr; nra;j tsthsu;fSf;Fk; kw;Wk; ,t;Taupa Nehf;fj;jpw;fhf mu;g;gzpg;Gld;
gzpahw;wpa midtUf;Fk; vdJ ed;wpfisAk; tho;j;Jf;fisAk; njuptpj;Jf;
nfhs;fpd;Nwd;.
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njhopy;El;gf; fUtpfspd; ghtid kw;Wk; mwpTj; Njhw;wq;fs; njhlu;ghfTk; fle;j
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Mrpupau; topfhl;biag; gad;gLj;Jtjw;Fupa
mwpTWj;jy;fs;

,yq;ifg; ghlrhiyfspy; eilKiwapypUe;j fiyj;jpl;lj;ij epahag;gLj;Jk;

tifapy; jahupf;fg;gl;l Gjpa 8k; juj;Jf;Fupa ,f;fiyj;jpl;lk; 2017 Mk; Mz;L

njhlf;fk; eilKiwg;gLj;jg;glTs;sJ. ,Jtiu fhyKk; Mrpupau;fs; jkJ fw;wy;-

fw;gpj;jy; nrad;Kiwia xOq;fikj;Jf; nfhs;tjw;fhfg; gad;gLj;jp te;j Mrpupau;

mwpTiug;G topfhl;bf;Fg; gjpyhf> ,dp tUk; fhyj;jpy; ,e;j Mrpupau; topfhl;biag;

gad;gLj;Jjy; Ntz;Lk;. mg;gzpia ,yFgLj;JKfkhf ,e;j Mrpupau; topfhl;bapy;

ghlj;jpl;lKk; cs;slf;fg;gl;Ls;sJ.
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nfhs;tjw;Fj; Jizahff; nfhs;sj;jf;f xU njhFjp mwpTWj;jy;fis ,e;j

Mrpupau; topfhl;b cs;slf;fpAs;sJ. Fwpj;j Nju;r;rp kl;lq;fSk;> me;je;jj; Nju;r;rp

kl;lj;Jf;nfd xJf;fg;gl;Ls;s cj;Njr ghlNtisfspd; vz;zpf;ifAk; ,q;F

jug;gl;Ls;sd.

me;je;jg; ghlj;jpd; Kbtpy; khztu; mila Ntz;ba fw;ww; NgWfs; vit vd;gJ

njspthff; Fwpg;gplg;gl;Ls;sNjhL> mwpT> jpwd;> kdg;ghq;F  Mfpa %d;W Ml;rpfspd;

fPo; khztuplk; vjpu;ghu;f;fg;gLk; elj;ij khw;wq;fs; njhlu;ghf> Mrpupau; Neufhyj;

Jld; KbntLg;gjw;Fj; Njitahd topfhl;ly;fSk; jug;gl;Ls;sd. NkYk;> ftdj;jpw;

nfhs;s Ntz;ba> tpla cs;slf;f Moj;ijAk; vy;iyfisAk; Jzptjw;fhfTk;

fw;ww;NgWfisj; Jizahff; nfhs;syhk;.

Mrpupau; topfhl;bapy; jug;gl;Ls;s ~ghlj;ijj; jpl;lkpLjy; njhlu;ghd

mwpTWj;jy;fs;| vDk; gFjpapy;> Mrpupau; fw;wy; - fw;gpj;jy; nrad;Kiwia

xOq;Fnra;J nfhs;s Ntz;ba tpjk;> mjid Kfhik nra;J nfhs;s Ntz;ba

tpjk; Mfpad gw;wpa MNyhridfSk; Kd;itf;fg;gl;Ls;sd.

fw;wy; - fw;gpj;jw; #oYld; nghUe;jpaikaj;jf;fthwhf> ,jpy; Njitahd khw;wq;

fisr; nra;J nfhs;tjw;F MrpupaUf;Fk; g+uz Rje;jpuk; cz;L.  khztUf;F

Fwpj;j fw;ww; NgWfis miltij cWjp nra;Ak; tifapy; mk;khw;wq;fisr;

nra;J nfhs;tJ Mrpupaupd; nghWg;ghFk;.

Nju;r;rp kl;lj;ij milAk; khztu;fsplj;Nj cWjpngw Ntz;ba Kf;fpa vz;zf;

fUf;fSk;  ,q;F jug;gl;Ls;sd. ,e;j vz;zf;fUf;fs; njhlu;ghf vjpu;ghu;f;fg;gLk;

milit khztu;fs; vl;bAs;sduh vd;gijf; fzpg;gPL - kjpg;gPL %yk; cWjpg;

gLj;jpf; nfhs;s Ntz;bAs;sJ.
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mse;jwpjy; %yk;> gpd;D}l;ly;fisg; ngWtjw;fhfTk;> mjw;Nfw;g gupfhu toptif

fisg; gpuNahfpg;gjw;fhfTk; tha;g;Gf; fpilf;Fk;. ,jw;fhfg; nghUj;jkhd cj;Njr

fzpg;gPl;L> kjpg;gPl;L Kiwfs; xt;Nthu; myfpd; ,WjpapYk; jug;gl;Ls;sd. tpje;Jiuf;

fg;gl;Ls;s tsu;r;rp kl;lq;fis khztu;fs; mile;Js;sduh vd;gijr; Nrhjpj;jwptNj
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iaf; ifahsyhk;. mjw;fhf khztuJ cjtpiag; ngWtjw;Fk; MrpupaUf;Fr;

Rje;jpuk; cz;L. fw;wy; - fw;gpj;jypd;NghJ> Mrpupau; topfhl;bapd; Kw;gFjpapy;
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khFk;.

nraw;wpl;lj; jiytu;.
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1.0 mwpKfk;

tpQ;Qhd ghlj;jpd; gpujhd Nehf;fkhdJ khztdJ jdpg;gl;l tpUj;jpia> tpQ;Qhd

uPjpahd tho;f;if Kiwapd; Clhf Vw;gLj;Jtjd; %yk; Njrpa tpUj;jpia Vw;gLj;jp>

jdpj;Jtkhd> tskhd> mjprakhd ,yq;ifiaf; fl;bnaOg;GtjhFk;.

,e;j Nehf;if miltjw;fhd xU mj;jpthukhf tpQ;Qhd ghlj;jpw;F kl;LNk

cupj;jhdnthU njhlu;r;rpahd Fwpf;Nfhs;fs; ];jhgpf;fg;gl;Ls;sd. ,e;j ,yf;if

miltjw;F> Muk;g epiyf; fy;tpiag; G+u;j;jp nra;J juk; 8 w;F tUk; khztd;>

tpQ;Qhd ghlj;ij Kaw;rpAlDk; Cf;fj;JlDk; fw;f Ntz;Lk;.  ,jw;fhf ehk;

Gjpa tpQ;Qhd ghlj;jpl;lj;ijg; ngUikAld; Kd;itf;fpd;Nwhk;.

,yq;ifahdJ cyfpy; cs;s fy;tpapy; mjp cau; juj;jpy; cs;s ehLfSld;

,ize;J nry;yf;$ba msthd vOj;jwpT tPjj;ij vl;b cs;sJ.  ,e;j epiyia

ehk; miltjw;Fg; ghlj;jpl;lkhdJ ,ilapilNa kPsha;T nra;ag;gLtJk; xt;nthU

vl;L tUl fhyj;jpw;F xU jlit ghlj;jpl;lj;ij tpUj;jp nra;J> juk; cau;j;JtJNk

fhuzkhFk;.

vdNt 2017y; Kd;itf;fg;gLk; ghlj;jpl;lkhdJ> jw;NghJ eilKiwapYs;s Nju;r;rp

kl;;l fiyj;jpl;lj;jpd; xU tpUj;jp nra;ag;gl;l tbtkhFk;.  ,q;F Vw;gLj;jg;gl;Ls;s

khw;wq;fshdJ fy;tp tl;l r%fj;jpdhy; Kd;nkhopag;gl;l juTfisAk;> gpNuuiz

fisAk; mbg;gilahfTk; kw;Wk; Njrpa fy;tp epWtfj;jpdJk;> Vida rpy fy;tp

epWtfq;fspdhYk; nra;ag;gl;l Ma;Tfspd; mbg;gilapYk; 2007y; mwpKfg;gLj;jg;gl;l

ghlj;jpl;lj;jpy; Vw;gLj;jg;gl;l khw;wq;fshFk;.

jw;NghJ Mrpupau;fSf;Ff; fw;wy; fw;gpj;jy; nrad;Kiwia $Ljy; tpidj;jpwDld;

elhj;jpr; nry;tjw;fhff; $Ljy; Neuk; toq;fg;gl;Ls;sJ.  Gjpa ghlj;jpl;l

cUthf;fj;jpd;NghJ> gioa ghlj;jpl;lj;jpd; Nkyjpf RikahdJ ghltplaj;ijf;

Fiwg;gjd; %yk; ePf;fg;gl;Ls;sJ.  mj;Jld; mj;jpahtrpakhd jfty;fs; rpy

Nru;f;fg;gl;Lk; cs;sJ.  vdNt Mrpupau;fSf;F> jdJ Ra Mf;fj;jpwidg; gad;gLj;jp

tFg;giwf; fw;wy; - fw;gpj;jy; nrad;Kiwiaf; $ba tpisjpwDld; elhj;jpr;

nry;yr; Rje;jpuk; cs;sJ.

x

Njrpa ,yf;Ffs;

Njrpa fy;tp KiwikahdJ jdpegUf;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;GfspYk; 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; njhFjpapidj;

Njrpa fy;tp Mizf;FO ,dq;fz;Ls;sJ.

1. kdpj nfsutj;ijf; fz;zpag;gLj;jy;  vDk; vz;zf;fUTf;Fs;  Njrpa 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;bnaOg;GjYk; ,yq;ifau; vDk; milahsj;ij

Vw;gLj;jYk;.

2. khw;wKWk; cyfj;jpd; rthy;fSf;F jf;fthW Kfq;nfhLj;jNyhL Njrpa

ghuk;gupaj;jpd; mjprpwe;j  mk;rq;fis mq;fPfupj;jYk; NgZjYk;.

3. kdpj cupikfSf;F kjpg;gspj;jy;>  flikfs;>  flg;ghLfs;  gw;wpa  tpopg;Gzu;T>

xUtu;  kPJ  xUtu;  nfhz;Ls;s Mo;e;j> ,ilawhj mf;fiwAzu;T vd;g

tw;iw Nkk;gLj;Jk; r%f ePjpAk;> [dehaf tho;f;if Kiw epakq;fSk;

cs;slq;fpa Rw;whliy cUthf;FjYk; Mjupj;jYk;.

4. xUtuJ cs> cly; eyidAk;  kdpj  tpOkpaq;fSf;F kjpg;gspg;gij mbg;gil

ahff; nfhz;l epiyNgWila tho;f;iff; Nfhyj;ijAk; Nkk;gLj;jy;.

5. ed;F xd;wpizf;fg;gl;l rkepiy MSikf;Fupa Mf;frpe;jid> jw;WzpT> Ma;e;J

rpe;jpj;jy;> nghWg;G> tif$wy;> cld;ghlhd mk;rq;fis tpUj;jp nra;jy;.

6. jdpeguJk;> Njrj;jpdJk; tho;f;ifj; juj;ij Ngh\pf;ff;$baJk;> ,yq;ifapd;

nghUshjhu mgptpUj;jpf;Fg; gq;fspf;ff;$baJkhd Mf;fg; gzpfSf;fhd fy;tp

a+l;Ltjd; %yk; kdpjts mgptpUj;jpia Vw;gLj;jy;.

7. jdpegu;fspd; khw;wj;jpw;F Vw;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;.

8. 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;.

Njrpa fy;tp Mizf;FOtpd; mwpf;if (2003)

xi



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; njhopy; El;gj; jifik.

vOj;jwpT:

ftdkhfr; nrtpkLj;jy;> njspthfg; NgRjy;> fUj;jwpa thrpj;jy;> rupahfTk;

nrk;ikahfTk; vOJjy;> gad;jUtifahd fUj;Jg; gupkhw;wk;.

vz;zwpT:

nghUs;> ,lk;> fhyk; vd;gtw;Wf;F vz;fisg; gad;gLj;jy;> vz;Zjy;> fzpj;jy;

msj;jy; vd;gtw;wpw;fhf xOq;FKiwahf ,yf;fq;fisg; gad;gLj;jy;.

rpj;jpu mwpT:

NfhL> cUtk; vd;gtw;wpd; fUj;ij mwpjy;>  tpguq;fs;> mwpTWj;jy;fs;>

vz;zq;fs; Mfpatw;iwf; NfhL>  cUtk;>  tu;zk; vd;gtw;why; ntspg;gLj;jYk;

gjpTnra;jYk;.

jfty; njhopy;El;gj; jifik:

fzpdp mwpT> fw;wypy;> njhopy; Rw;whlypy;> nrhe;j tho;tpy;  jfty; njhlu;ghly;

njhopy; El;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;.

 kdvOr;rpfs;> Ez;zwpT

(iii) #oy; njhlu;ghd Nju;r;rpfs;

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

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.

xii xiii

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; njhopy;

El;gq;fisAk; gad;gLj;Jk; jpwd;fSk; ,q;F cs;sf;fg;gl;Ls;sd.

(iv) Ntiy cyfpw;Fj; jahu; nra;jy; njhlu;ghd Nju;r;rpfs;

mtu;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;GfisAk; 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;TNeug;

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;” njhlu;ghd 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;Kiw Clhf

khw;wj;jpw;Nfw;g ,aq;fTk; mjid Kfhik nra;aTk; Ntz;ba czu;itAk;>

ntw;wpiaAk; ngwr; nra;jy;.



xiv

4.0 6-11 Me; ju tpQ;Qhd fw;ifnewpapd; Nehf;fq;fs;

,f;fw;if newpia gapYtjhy; khztu;fs;:

 kfpo;T+l;lj;jf;f fw;ifr; #oypy; tpQ;Qhd vz;zf;fUf;fisAk; Nfhl;ghL

fisAk; rPuhf cUthf;fpf; nfhs;thu;.

 tpQ;Qhd nrad;KiwfisAk;> tpQ;Qhd KiwiaAk; nghUj;jkhdthW

gpuNahfpj;J gpur;rpidfisj; jPu;g;gjw;Fj; Njitahd Nju;r;rpfis tsu;j;Jf;

nfhs;thu;.

 #oy; tsq;fspd; Mw;wy;fis tpsq;fp> mt;tsq;fis mwpTG+u;tkhf Kfhikg;

gLj;Jtjw;Fj; Njitahd Nju;r;rpfis tsu;j;Jf; nfhs;thu;.

 cly; uPjpapYk;> cs uPjpapYk; MNuhf;fpakhd tho;f;iff; Nfhyj;jpw;fhf

tpQ;Qhd mwpitg; gpuNahfpg;gjw;Fj; Njitahd Nju;r;rpfis tsu;j;Jf;

nfhs;thu;.

 ehl;bd; mgptpUj;jpapy; gq;fspg;Gr; nra;aj;jf;f ntw;wpfukhd gpui[ahf

tho;tjw;Fk;> NkYk; fy;tp ngWtjw;Fk;> vjpu;fhyj; njhopy;fSf;Fk; Njitahd

Nju;r;rpfis tsu;j;Jf; nfhs;thu;.

 ,aw;ifj; Njhw;wg;ghLfisAk; mfpyk; gw;wpa tpQ;Qhd mbg;giliaAk;

tpsf;Ftjw;Fj; Njitahd Nju;r;rpfis tsu;j;Jf; nfhs;thu;.

 tpir> rf;jp Mfpatw;iwg; gad;gLj;Jifapy;> tpisjpwidAk;> tpidjpwidAk;

rpwg;G epiyf;F tsu;j;njLg;gjw;fhfg; nghUj;jkhd njhopy; El;gj;ijg;

gad;gLj;j Kidthu;.

 tpQ;Qhdj;jpd; ,af;fj; jd;ikiaAk;> tiuaiwfisAk; ,dq;fz;L md;whl

tho;f;ifapy; mDgtpf;Fk; epfo;TfisAk; ntt;NtW Clfq;fspD}lhff;

fpilf;Fk; jfty;fisAk; tpQ;QhdG+u;t gpukhzq;fspd;gb kjpg;gpLk; jpwd;

fisAk; tsu;j;Jf; nfhs;thu;.
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Nju;r;rp 1.0 : capu;r; #oy;njhFjpapd; cw;gj;jpapid Nkk;gLj;J

tjw;F mq;fpfisAk; mtw;wpd; capu;r; nraw;ghL

fisAk; Njbawpthu;

Nju;r;rp kl;lk; 1.1 : Ez;zq;fpfspd; gpuNahfk; gw;wp Muha;thu;.

ghlNtisfs; : 12

fw;ww; NgWfs;:

,g;ghl myfpd; %yk; khztu;fs;>

 Ez;zq;fpfspd; ,ay;Gfis mtjhdpj;J gw;wPupah> gq;fR> Guw;NwhNrhthf;fs;

kw;Wk; my;fhf;fs; vd Ez;zq;fpfis cjhuzq;fspd; JizAld; tifg;

gLj;Jthu;.

 capUs;sit> capuw;wit Mfpatw;wpw;F ,ilg;gl;l $l;lkhf ituRfis

,dq;fhz;ghu;.

 ituRfs; capUs;s fyq;fspy; khj;jpuk; ,dk;ngUf;Fk; vdTk; fy xOq;

fikg;gw;wit vdTk; $Wthu;.

 Ez;zq;fpfs; kj;jpapy; xU fy kw;Wk; gy;fy Ez;zq;fpfs; ,Ug;gjhff;

$Wthu;.

 vj;jifa jPtpukhd #oy; epge;jidfspd; fPOk; Ez;zq;fpfshy; tho

KbAk; vd;gijf; $Wthu;.

 ,iwr;rp> kPd;> kdpjj;Njhy;> tha;> czTf;fhy;tha;> ,dg;ngUf;f cWg;Gfs;

kw;Wk; kz; Nghd;w tpNrl Mjhug;gilfspy; Ez;zq;fpfs; tsUk; vdf;

Fwpg;gpLthu;.

 njupT nra;ag;gl;l Mjhuq;fspd; kPJ Ez;zq;fpfspd; tsu;r;rpia Mrpupaupd;

nra;Jfhl;lypD}lhf mtjhdpg;ghu;.

 nghUshjhu kw;Wk; Ma;T eltbf;iffSf;fhf gy;NtW tifahd

Ez;zq;fpfs; gad;gLj;Jtij tpgupg;ghu;. (tptrhak;> kUj;Jtk;> ifj;njhoy;)

 Rw;whly; fhg;G eltbf;iffspy; Ez;zq;fpfs; <LgLj;jg;gLtJ gw;wpf; $Wthu;.

(rKj;jpu Nkw;gug;gpy; rpe;Jk; vz;nza; gpupifailjy;> ghu cNyhfq;fs;

mfj;JwpQ;rg;gly;> gpshj;jpf;F kPs;Row;rp)

 Neha;fs; Vw;gly;> czT gOjiljy;> capupay; MAjq;fshf Ez;zq;fpfs;

gad;gLjy; Nghd;wit Ez;zq;fpfshy; Vw;gLk; ghjfkhd tpisTfs;

vdf; Fwpg;gpLthu;.

 czT cw;gj;jpr; nrad;Kiwfspy; Ez;zq;fpfs; gad;gLj;jg;gLk; re;ju;g;gq;

fis tpsf;fpf; fhl;Lthu;.

 ehshe;j tho;f;ifr; nraw;ghLfis vspJgLj;jpf; nfhs;tjw;fhf Ez;zq;fp

fisg; gad;gLj;jyhk; vd;gij Vw;Wf; nfhs;thu;.

 Ez;zq;fpfs; ,d;wp kw;iwa mq;fpfspd; epyTif rhj;jpakpy;iy vd

Vw;Wf; nfhs;thu;.

2

ghlj;ijj; jpl;lkpLjy; njhlu;ghd MNyhridfs;:

 gw;wPupah> gq;fR> Guw;NwhNrhth> my;fh kw;Wk; ituR tiffspd; glq;fs;>

khjpupfs; my;yJ fhnzhspfis fhl;rpg;gLj;Jq;fs;. xt;nthU $l;lj;jpw;Fk;

cupa ,ay;GfisAk;> xNu jd;ikiaAk; khztu;fs; mtjhdpf;f ,l

kspAq;fs;.

 capUs;sit> capuw;wit Mfpa ,uz;bdJk; ,ay;Gfis ituRfs;

nfhz;bUf;Fk; vd tpsf;Fq;fs;.

 gOjile;j goq;fs;> ghy; kw;Wk; g+Q;rzk; gpbj;j ghz; Jz;L> $l;Lg;

gris> kJtj;jhy; nehjpf;fg;gl;l Njq;fha; ePu;> Nahfl;> japu;> tpdhfpup

Nghd;w Ez;zq;fpfs; njhopw;gl;l re;ju;g;gq;fis khztu;fs; mtjhdpf;f

topnra;Aq;fs;.

 Ez;zq;fpfshy; Vw;gLj;jg;gl;l ntspg;gL Neha;fs; kw;Wk; ifj;njhopy;

gpuNahfq;fs;> kUe;Jfs; cw;gj;jp Nghd;wtw;wpy; Ez;zq;fpfs; gad;gLtij

glq;fs; my;yJ fhnzhspfs; %yk; ghu;f;f cjTq;fs;.

 ehshe;j tho;f;ifapy; Ez;zq;fpfs; gad;gLk; re;ju;g;gq;fs;> mr;re;ju;g;gq;

fspy; gad;gLk; Ez;zq;fpf; $l;lq;fs; gw;wpa vy;yhj; jfty;fisAk;

Nrfupf;f khztu;fis topg;gLj;Jq;fs;.

 czT cw;gj;jp> kUe;Jfs; cw;gj;jp> tptrhak; kw;Wk; #oy; fhg;G vd;gtw;wpy;

Ez;zq;fpfs; vt;thW gad;gLj;jg;gLfpd;wd vd;gij khztu;fSf;F

tiuglq;fs;> fhnzhspfs; %yk; tpsf;Fq;fs;.

 czT gOjiljy;> Neha;fs; Vw;gLjy;> capu; ,urhad MAjq;fshfg;

gad;gLjy; Nghd;w Ez;zq;fpfspd; ghjfkhd tpisTfs; gw;wp khztu;

fSld; fye;JiuahLq;fs;.

 Ez;zq;fpfisg; gad;gLj;jp nghUnshd;iw cw;gj;jp nra;tij khztu;

nra;Jfhl;l topelj;Jq;fs;.

Kjd;ikg; gjq;fs; / vz;zf;fUf;fs;:

 Ez;zq;fpfs;> gq;fR> my;fh> jPtpukhd Rw;whly; epge;jidfs;;> kPs;Row;rp>

gw;wPupah> guw;NwhNrhth> ituR> Mjhug;gil> capu; - ,urhad MAjk;.

jutpUj;jp cs;sPLfs;:

 xspapay; EZf;Ff;fhl;b> gOjile;j fha;fwpfs;> goq;fs;> ghy;> g+Q;rzk;

gpbj;j ghz;> $l;Lg;gris> kJtj;jhy; nehjpj;j Njq;fha; ePu;> japu;> tpdhfpup>

Ez;zq;fpfspd; glq;fs; my;yJ fhnzhspfs;> Ez;zq;fpfshy; Vw;gLj;jg;gl;l

Neha;fs; njhlu;ghd glq;fs; my;yJ fhnzhspfs;> ituRfspd; njhopw;

ghl;ilf; fhl;Lk; glq;fs; my;yJ fhnzhspfs;> Ez;zq;fpf;Fupa cw;gj;jpf;F

Njitg;gLk; %yg;nghUs;.
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fzpg;gPLk; kjpg;gPLk;:

 Ez;zq;fpfisg; gad;gLj;jpg; nghUnshd;iw cw;gj;jp nra;J fhl;Lk;gb

khztu; FOf;fis topg;gLj;jp> gpd;tUk; epajpfspd; mbg;gilapy; kjpg;gPL

nra;Aq;fs;.

 rupahd Kiwfspd; gad;ghL

 ghJfhg;gpw;fhf Nkw;nfhs;Sk; Kiwfspd; gad;ghL

 Neu Kfhikj;Jtk;

 FOTld; ,ire;J njhopg;gly;

 Ez;zq;fpfspd; rhjfkhd> ghjfkhd tpisTfs; gw;wpa rpWE}y; xd;iw

my;yJ Power Point Kd;itg;G xd;iwj; jahu;g;gLj;Jq;fs;.

 gpd;tUk; epajpfspd; mbg;gilia kjpg;gpLq;fs;.

 NghJkhd juTfs;

 juTfspd; nrk;ik

 KbT

4

Nju;r;rp 1.0 : capu;r; #oy;njhFjpapd; cw;gj;jpapid Nkk;gLj;J

tjw;F mq;fpfisAk; mtw;wpd; capu;r; nraw;ghL

fisAk; Njbawpthu;

Nju;r;rp kl;lk; 1.2 : Gyd; mq;fq;fs; vd;w tifapy; fz; kw;Wk; fhJ

gw;wpj; Njb Ma;thu;.

ghlNtisfs; : 07

fw;ww; NgWfs;:

,g;ghl myfpd; %yk; khztu;fs;>

 kdpjf; fz;zpd; mbg;gilf; fl;likg;gpid khjpup my;yJ tupg;glk; %yk;

tpgupg;ghu;.

 fz; tpopj;jpiuapd; kPJ tpk;gk; vt;thW Njhd;Wfpd;wJ vd;gij tupg;glk;

%yk; tpgupg;ghu;.

 kdpjdpd; ,Utpopg; ghu;itapdJk;> Kg;gupkhz Njhw;wg; ghu;itapdJk;

Kf;fpaj;Jtj;ijr; nraw;ghLfspd; JizAld; tpsf;Fthu;.

 ePs;ghu;it> FWk;ghu;it Mfpad ghu;itf; FiwghLfs; vdf; Fwpg;gpLthu;.

 fl;Gyf; FiwghLfis eptu;j;jp nra;a tpy;iyfs; vt;thW cjTfpd;wd

vd tpsf;Fthu;.

 fl;fhrk; kw;Wk; FSf;Nfhkh Mfpad jw;fhyj;jpy; mjpfstpy; fhzg;gLk;

fz; NfhshWfs; vdf; Fwpg;gpLthu;.

 fz; NfhshWfis jtpu;j;Jf; nfhs;tjw;fhf Kw;ghJfhg;G eltbf;iffis

vLf;fNtz;Lk; vd;gjidAk; Vw;Wf; nfhs;thu;.

 fz; Xu; Kf;fpakhd mq;fk; vd;gijAk; mJ ghJfhf;fg;gl Ntz;Lk;

vd;gijAk; Vw;Wf; nfhs;thu;.

 kdpjf; fhjpd; mbg;gilf; fl;likg;gpid khjpup my;yJ tupg;glk; %yk;

tpgupg;ghu;.

 Nfl;ly; kw;Wk; clw;rkepiyiag; Ngzy; Mfpad fhjpd; gpujhd njhopy;fs;

vdf; Fwpg;gpLthu;.

 fhjpd; gpujhd njhopy;fSf;fhd fl;likg;Gfshf ej;ijr;RUs; kw;Wk;

miutl;lf; fhy;tha;fs; Mfpatw;iwg; ngaupLthu;.

 fhjpd; NfhshWfSf;Ff; fhuzkhFk; re;ju;g;gq;fisj; jtpu;j;Jf; nfhs;s

KbAk; vdf; Fwpg;gpLthu;.

 fhjpdhy; jhq;fpf; nfhs;sf;$ba tPr;R cs;snjd tpsq;fp> Xu; Gydq;fk;

vd;gjd; mbg;gilapy; mjidg; ghJfhj;jy; mtrpak; vd;gij Vw;Wf;

nfhs;thu;.
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ghlj;ijj; jpl;lkpLjy; njhlu;ghd MNyhridfs;:

 fz;zpd; gFjpfis tupg;glk; my;yJ khjpupiag; gad;gLj;jp mwpKfg;

gLj;Jq;fs;

 fz; tpopj;jpiuapy; tpk;gk; vt;thW Njhw;Wtpf;fg;gLfpd;wJ vd;gij Crpj;

njhisg; glg;ngl;biag; gad;gLj;jp tpsf;Fq;fs;.

 fz;zpd; gFjpfis mjd; tupg;glk; xd;wpy; Fwpj;Jf; fhl;l newpg;gLj;Jq;fs;.

 vt;thW FtpTtpy;iynahd;W xspia Ftpf;fpd;wJ vd;gijAk;> FopTtpy;iy

nahd;W xspia tpupf;fpd;wJ vd;gijAk; fhl;l newpg;gLj;Jq;fs;.

 kdpjf; fz;zpy; cs;s tpy;iy FtpTtpy;iy vd;gijf; Fwpg;gpLq;fs;.

 tpopj;jpiuapy; vt;thW tpk;gk; Njhw;Wtpf;fg;gLfpd;wJ vd;gij fjpu;g;glk;

%yk; fhl;Lq;fs;.

 tpopj;jpiuapy; Njhw;Wtpf;fg;gLk; tpk;gj;jpd; ,ay;Gfs; gw;wpf; fye;Jiu

ahLq;fs;. (Crpj;Jisg; glg;ngl;bapy; ngwg;gl;l KbTfSld; xg;gpl;L)

 ghu;itf; Fiwghl;bw;fhd fhuzq;fisf; fye;JiuahLq;fs;.

 ghu;itf; FiwghLs;s fz;zpy; ghu;itf; Fiwghl;il tpy;iyiag; gad;

gLj;jp vt;thW eptu;j;jp nra;ayhk; vd tpsf;Fq;fs;.

 FiwghLs;s fz;zpy; tpk;gk; Njhd;WtijAk;> tpy;iy mzpe;j gpd; tpk;gk;

Njhd;WtijAk; fhl;l> fjpu;g;glq;fis tiua khztu;fis topnra;Aq;fs;.

 vspa njhopw;ghL xd;wpd; %yk; kdpjdpd; ,U tpopg;ghu;itia tpsf;Fq;fs;.

 vspa njhopw;ghL xd;wpd; %yk; kdpjdpd; Kg;gupkhzg; ghu;itapd; Kf;fpaj;

Jtk; gw;wp tpsf;Fq;fs;.

 fl;fhrk;> FSf;Nfhkh Mfpad gw;wpa fye;Jiuahly; xd;iw xOq;F

gLj;Jq;fs;.

 fz;zpy; Vw;gLk; NfhshWfisj; jtpu;f;f Kd;eltbf;iffs; vLf;fg;gl

Ntz;Lk; vd;gij typAWj;jpf; $Wq;fs;. (%f;Ff; fz;zhbfs;> Sun glass

vd;gd kUj;Jt MNyhridfspd; fPo; gad;gLj;jg;gl Ntz;Lk;.)

 fz; Xu; Kf;fpa Gydq;fk; vd;gij typAWj;j fye;Jiuahly; xd;iw

xOq;FgLj;Jq;fs;.

 khjpup xd;iw my;yJ gFjpfs; ngauplg;gl;l tupg;glk; xd;iwg; gad;gLj;jp

fhjpd; fl;likg;ig tpsf;Fq;fs;.

 Ks;spg;Gdy; xd;wpd; thapy; gY}d; nkd;rt;itf; fl;Lq;fs;. Ks;spg;Gdypd;

jpwe;j Kidf;fUfpy; mjpUk; ,irfitiaf; nfhz;L tUk;NghJ nkd;rt;tpy;

Vw;gLk; mjpu;itf; fhl;l xOq;fikg;G nra;Aq;fs;.

 Nkw;gb nraw;ghl;bd; mbg;gilapNyNa nrtpg;giw nkd;rt;T mjpu;fpd;wJ

vd tpsf;Fq;fs;.

 fhjpd; gpujhd njhopy; Nfl;ly; czu;itg; ngw;Wf; nfhs;sy; vd;gijAk;

mjw;F ej;ijr;RUs; gq;fspg;Gr; nra;fpd;wJ vd;gijAk; tpsf;Fq;fs;.

6

 fhjpy; Vw;glf;$ba NfhshWfs; gw;wpa fye;Jiuahly; xd;iw xOq;F

gLj;Jq;fs;. (nrtpl;Lj;jd;ik> gytPdkhd Nfl;ly; / gFjpr; nrtpL> rpw;nwd;Gfs;

%l;lg;gLk; jd;ik)

 kdpjf; fhjpy; xypaiyapd; Nfs;jd;ik tPr;R gw;wpa jftiyf; $Wq;fs;.

 fhijg; ghJfhf;f Ntz;Lk; vDk; mOj;jj;ij Vw;gLj;Jq;fs;. (cuj;j

xypfis jtpu;j;jy;> Mokhd ePupy; ePuhly;> gpw nghUl;fisf; fhjpDs;

nrYj;jy;)

 fz;> fhJ njhlu;ghf 10 FWtpdhf;fisj; jahupf;f khztu;fis top

elj;Jq;fs;.

Kjd;ikg; gjq;fs; / vz;zf;fUf;fs;:

 tpopj;jpiu> ePs;ghu;it> FWk;ghu;it> ,Utpopg;ghu;it> Kg;gupkhzg;ghu;it>

nrtpg;giw nkd;rt;T> ej;ijr;RUs;

jutpUj;jp cs;sPLfs;:

 Crpj; njhisg; glg;ngl;b>  fhJ xd;wpd; khjpup xd;W my;yJ gFjpfs;

ngauplg;gl;l tupg;glk;> kdpjf; fz;zpd; mbg;gilf; fl;likg;gpid khjpup

my;yJ tupg;glk;> fl;fhrk; kw;Wk; FSf;Nfhkh Nehahspfspd; Gifg;glq;fs;>

ePs;ghu;it kw;Wk; FWk;ghu;it tupg;glq;fs;> Gifg;glq;fs;.

fzpg;gPLk; kjpg;gPLk;:

 khztu; FOf;fs; ,uz;bdpilNa fye;Jiuahly; xd;iw xOq;F nra;Aq;fs;.

 gpd;tUk; epajpfspd; mbg;gilapy; kjpg;gPL nra;Aq;fs;.

 tpdhf;fspd; nrk;ik

 tpdhf;fspd; nghJepiyj; jd;ik

 tpilfspd; nrk;ik

 Kd;itj;jy; jpwd;

 FOTld; ,ize;J nraw;gLk; jd;ik

 tpjpfSf;F xOFjy;
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Nju;r;rp 1.0 : capu;r; #oy;njhFjpapd; cw;gj;jpapid Nkk;gLj;J

tjw;F mq;fpfisAk; mtw;wpd; capu;r; nraw;ghL

fisAk; Njbawpthu;

Nju;r;rp kl;lk; 1.3 : kdpj FUjpr ; Rw ;Nwhl ;lj ; njhFjp njhlu ;ghd

fl;likg;Gf ;fSf;Fk; gzpfSf;Fk; ,ilapyhd

njhopy; njhlu;igf; fz;lha;thu;.

ghlNtisfs; : 08

fw;ww; NgWfs;:

,g;ghl myfpd; %yk; khztu;fs;>

 nfhz;L nry;yy;> ghJfhg;G vd;gd FUjpapd; gpujhd njhopy;fs; vdf;

Fwpg;gpLthu;.

 FUjpapd; $WfisAk; mtw;wpd; njhopy;fisAk; Fwpg;gpLthu;.

 FUjpf; fyq;fspylq;Fk; Gujf;$Wfspd; mbg;gilfspy; A, B, AB kw;Wk; O

vd ehd;F FUjp ,dq;fs; cz;L vdf; Fwpg;gpLthu;.

 uPr]; (Rh) fhuzpia mbg;gilahff; nfhz;L gpujhd FUjpapdq;fis

Neu;> kiw ,dq;fshf NkYk; tifg;gLj;Jthu;.

 xUtUila (toq;Fdu;) FUjpia kw;nwhUtupd; (ngWdu;) clypDs;

nrYj;Jjy;> FUjpg; gha;r;ry; my;yJ FUjp khw;wPL nra;jy; vdg;gLk;

vd;gij Fwpg;gpLthu;.

 FUjpg; gha;r;rypd;NghJ nghUe;jhf; FUjpapdq;fs; fyf;fg;gLkhapd; xUq;

nfhl;ly; eilngWk; vdf; $Wthu;.

 FUjpg; gha;r;rypd;NghJ nghUe;jf;$ba FUjp ,dq;fis ml;ltiznahd;wpd;

%yk; tpsf;Fthu;.

 FUjp toq;Fdu; xUtuplk; fhzg;gl Ntz;ba jifikfs; gw;wp mwpf;if

nahd;iwr; rku;g;gpg;ghu;.

 FUjpg;ngUf;fpd;NghJ FUjp jpusy; Xu; Kf;fpa ghJfhg;Gr; nraw;ghL vdf;

$Wthu;.

 tupg;glq;fs; my;yJ khjpupfisg; gad;gLj;jp kdpj ,aj;jpd; fl;likg;ig

tpgupg;ghu;.

 ehbfs;> ehsq;fs;> kapu;j;JisFoha;fs; Mfpatw;wpd; gUkl;lhd fl;likg;G

fis mtw;wpd; njhopw;ghLfSld; njhlu;GgLj;jp tpgupg;ghu;.

 jdJ FUjpr; Rw;Nwhl;lj;njhFjpapd; rPuhd njhopw;ghl;ilg; NgZtjd;

%yk; xUtu; MNuhf;fpakhd tho;itg; ngwKbAk; vd;gij Vw;Wf; nfhs;thu;.

8

ghlj;ijj; jpl;lkpLjy; njhlu;ghd MNyhridfs;:

 khjpupia my;yJ tupg;glj;ijg; gad;gLj;jp kdpj ,aj;jpd; gFjpfis

mwpKfg;gLj;Jq;fs;.

 njhopw;gL ,jaj;jpd; khjpupnahd;iw khztu; Mf;Ftjw;F topg;gLj;Jq;fs;.

 ehbfSf;Fk; ehsq;fSf;Fk; ,ilahd gpujhd NtWghLfisg; gl;bay;

gLj;Jq;fs;.

 ,jaj;jpd; khjpupnahd;iwg; gad;gLj;jp ehbfs;> ehsq;fs; Clhff; FUjp

vt;thW XLfpd;wJ vd;gijr; nra;J fhl;Lq;fs;.

 FUjpr; Rw;Nwhlj;jpy; ehbfspdJk;> ehsq;fspdJk; gq;fspg;ig tpsf;Fq;fs;.

 FUjp kapu;f;Foha;fspd; fl;likg;igAk; njhopw;ghl;ilAk; tpsf;Fq;fs;.

 FUjpapdhy; nfhz;L nry;yg;gLk; gjhu;j;jq;fs; gw;wpa fye;Jiuahly;

xd;iw xOq;FgLj;Jq;fs;.

 FUjpiag; gw;wp khztu;fSf;F vd;d njupAk; vd;gJ njhlu;ghff; fye;Jiu

ahly; xd;iw Muk;gpj;J> FUjpapd; gpujhd $Wfis mwpKfg;gLj;Jq;fs;.

 FUjpr; rpWjl;Lfs; ghJfhg;Gj; njhopw;ghl;by; gq;fspg;Gr; nra;tij

tpsf;Fq;fs;.

 FUjpf; fyq;fs; nfhz;Ls;s Gujj;jpd; mbg;gilapy; FUjpia ehd;F

,dq;fshfg; ghFgLj;jyhk; vdTk;> nfhz;Ls;s uPr]; fhuzpfspd; mbg;gil

apy; Neu;> kiw nfhz;lit vd NkYk; tifg;gLj;jyhk; vdTk; $Wq;fs;.

 FUjpapd; $Wfspd; njhopy;fis tpsf;Fq;fs;.

 FUjpg; gha;r;riy mwpKfg;gLj;jpg; nghUe;jf;$ba FUjp ,dq;fisf;

nfhz;l ml;ltiz xd;iwr; rku;g;gpAq;fs;.

 FUjpg; gha;r;ry; Njitg;gLfpd;w re;ju;g;gq;fs; gw;wpf; fye;JiuahLq;fs;.

 FUjpg; gha;r;rypd;NghJ FUjp toq;Fdu; nfhz;bUf;f Ntz;ba jifikfs;

nfhz;l gl;bay; xd;iwj; jahu;g;gLj;Jq;fs;.

 FUjpr; Rw;Nwhl;lj;njhFjpiar; rPuhfg; NgZtjw;Fg; gpd;gw;w Ntz;ba

ey;y Rfhjhug; gof;ftof;fq;fis mwpf;ifg;gLj;Jq;fs;.

Kjd;ikg; gjq;fs; / vz;zf;fUf;fs;:

 FUjp ,dq;fs;> FUjpg;gha;r;ry;> toq;fp> uPr]; fhuzp> xUq;nfhl;ly;
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jutpUj;jp cs;sPLfs;:

 kdpj ,jak;> ehb> ehsk;> kapu;f;Foha;> vd;gdtw;wpd; glq;fs;

 fsp> nky;ypa tpl;lKs;s Foha;fs;>

 FUjp ,dq;fs; njhlu;ghd glq;fs;> Fwpg;NgLfs;

 nghUj;jkhd FUjpg; gupkhw;wk; Nkw;f;nfhs;tij tpsf;Fk; tupg;glq;fs;

fzpg;gPLk; kjpg;gPLk;:

 kdpj ,jaj;jpd; khjpup xd;iw mikf;Fk;gb khztu;fis mwpTWj;Jq;fs;.

nghUj;jkhd epajpfisg; gad;gLj;jp kjpg;gPL nra;Aq;fs;. FUjp khjpup

nahd;iwg; gupNrhjpj;jNghJ ngw;w jfty;fisf; nfhz;l FUjpg; gha;r;RjYf;

fhf toq;fp xUtu; nfhz;bUf;f Ntz;ba jifikfisf; nfhz;Lk; mwpf;if

nahd;iwj; jahupf;Fk;gb khztu;fis topg;gLj;Jq;fs;. mjidg; gpd;tUkhW

khztu;fis topg;gLj;Jq;fs;. mjidg; gpd;tUk; epajp rhu;ghf kjpg;gPL

nra;Aq;fs;.

 rupahd jfty;fspd; gad;ghL

 rupahd Kiwapy; jfty;fis mwpf;ifg;gLj;jy;

10

Nju;r;rp 1.0 : capu;r; #oy;njhFjpapd; cw;gj;jpapid Nkk;gLj;J

tjw;F mq;fpfisAk; mtw;wpd; capu;r; nraw;ghL

fisAk; Njbawpthu;

Nju;r;rp kl;lk; 1.4 : jhtu tsu;r;rpg; gjhu;j;jq;fs; gw;wpj; Njbaha;thu;.

ghlNtisfs; : 06

fw;ww; NgWfs;:

,g;ghl myfpd; %yk; khztu;fs;>

 jhtuq;fspy; mtw;wpd; %yk; clw;nwhopypay; njhopw;ghLfisf; fl;Lg;gLj;Jk;

,urhadg; nghUl;fs; cs;sd vdf; fUj;jwptpg;ghu;.

 jhtuq;fspd; tsu;r;rp njhlu;gpy; tsu;r;rpg; gjhu;j;jq;fspd; nry;thf;if

vspa nraw;ghnlhd;wpd; %yk; nra;J fhl;Lthu;.

 ntt;NtW jhtu tsu;r;rpg; gjhu;j;jq;fspd; %yk; jhtuq;fspy; Vw;gLk;

tpisTfs; gw;wp tpsf;Fthu;.

 nraw;ifj; jhtu tsu;r;rpg; gjhu;j;jq;fspd; %yk; jhtuq;fspy; clw;nwhop

ypay; tpisTfis Vw;gLj;j KbAnkd Vw;Wf; nfhs;thu;.

ghlj;ijj; jpl;lkpLjy; njhlu;ghd MNyhridfs;:

 xj;j ,U rhbj; jhtuq;fis vLj;J mtw;wpd; KidaUk;Gfis ePf;fp

tpLq;fs;. mt;tpU jhtuq;fSk; vt;thW tsUfpd;wd vd;gij khztu;fis

mtjhdpf;fr; nra;Aq;fs;. (Nkw;gb Nju;r;rp kl;lj;ij fw;gpg;gjw;F ,U thuq;

fSf;F Kd;duhfNt ,j;njhopw;ghl;ilr; nra;Aq;fs;.)

 ,U jhtuq;fspYk; Vw;gLk; tsu;r;rp NtWghl;bw;Ff; fhuzk; mtw;wpd;

KidaUk;Gfspdhy; Ruf;fg;gLk; ,urhadg; gjhu;j;jq;fshFk; vd;gij

cjhuzq;fSld; tpsf;Fq;fs;.

 jhtu mq;Fuj; njhFjp xspNeu;j;jpUg;g miritf; fhl;Lk; vd;gij fhl;L

tjw;fhd nraw;ghnlhd;iwj; jpl;lkpLthW khztu;fis mwpTWj;Jq;fs;.

(ghlj;ij fw;f Muk;gpg;gjw;F xU thuj;jpw;F Kd;Ng ,r;nraw;ghLk; xOq;F

gLj;jg;gl Ntz;Lk;.)

 jhtu mq;Fuj;jpd; xsp Neu;j;jpUg;g miritf; fhl;lr; nra;ag;gl;l nraw;

ghl;bd; mtjhdq;fspd; mbg;gilapy;> jhtuq;fspd; KidaUk;Gfspy; Njhw;W

tpf;fg;gLk; jhtu tsu;r;rpiaj; J}z;Lk; gjhu;j;jq;fs; %yNk Nkw;gb tpisT

Vw;gLfpd;wJ vd;gij Kd;dpiyg;gLj;j xU fye;Jiuahliy Muk;gpj;J

itAq;fs;.

 jd; MAl;fhyk; Kbtile;J cjpUk; ,iyapdJk;> jhtuj;jpypUe;J gpLq;fg;

gl;l tsUk; ,iyapdJk; fhk;Gfspd; mbg;gFjpfis khztu;fis mtjhdpf;

fr; nra;Aq;fs;. ,NjNghy; goq;fspYk; nra;Aq;fs;. Kjpu;e;j ,iyfs;

kw;Wk; fdpe;j goq;fs; cjpu;tJ Nghd;w clw;nwhopypay; nraw;ghLfs;
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jhtu tsu;r;rpg; gjhu;j;jq;fspd; nry;thf;F %yNk eilngWfpd;wnjd

tpsf;Fq;fs;.

 jhtuq;fspy; eilngWk; clw;nwhopypay; nraw;ghLfs; jhtuq;fshy; Njhw;W

tpf;fg;gLk; jhtu tsu;r;rpiaj; J}z;Lk; gjhu;j;jq;fspd; nry;thf;fpdhy;

eilngWfpd;wJ vd;gij Nkw;gb mtjhdq;fspd; mbg;gilapy; tpsf;Fq;fs;.

 cau;epiyj; jhtuq;fshy; Njhw;Wtpf;fg;gLfpd;w tsu;r;rpiaj; J}z;Lk;

gjhu;j;jq;fs; Nrjdg; gjhu;j;jq;fshFk; vdTk;> mit jhtuq;fspd; rpy

clw;nwhopypay; nraw;ghLfisf; fl;Lg;gLj;Jfpd;wd vdTk; tpgupAq;fs;.

 jhtu tsu;r;rpiaj; J}z;Lk; gjhu;j;jq;fs; Ruf;fg;gLkplq;fisAk;> mtw;wpd;

tiffisAk;> tpisTfisAk; tpsf;Fq;fs;.

 jhtu tsu;r;rpg; gjhu;j;jq;fs; gy nraw;if Kiwapy; cw;gj;jp nra;ag;gl;

Ls;sd vdTk;> mit tptrhaj;jpy; gad;gLj;jg;gLfpd;wd vdTk; mwpKfg;

gLj;Jq;fs;. nraw;ifj; jhtu tsu;r;rpg; gjhu;j;jq;fspd; gad;ghLfis

ml;ltizg;gLj;Jk;gb khztu;fisj; J}z;Lq;fs;.

 nraw;if tsu;r;rpf; fl;LglgLj;jpfisg; gad;gLj;jpj; jhtu ntl;Lj; Jz;L

fspd; Ntupd; tsu;r;rpiaj; J}z;Lk; nraw;ghLfspy; khztu;fis <LgLj;

Jq;fs;. ,jd; %yk; nraw;if tsu;r;rpg; gjhu;j;jq;fspd; gad;ghL gw;wpa

mDgtj;ij khztu;fs; ngw;Wf; nfhs;s cjTq;fs;.

 gapu;r; nra;ifapy; nraw;if tsu;r;rpg; gjhu;j;jq;fisg; gad;gLj;Jtjhy;

tpisr;riy mjpfupf;fr; nra;ayhk; vd;gJ njhlu;ghff; fye;JiuahLq;fs;.

 NkYk; jhtu tsu;r;rpg; gjhu;j;jq;fs; fisnfhy;ypahfTk; gad;gLj;jyhk;

vd fye;JiuahLq;fs;.

 jhtu tsu;r;rpg; gjhu;j;jq;fisg; gad;gLj;Jk; jhtu tsu;g;G epiyankhd;

wpw;Ff; fsg; gaznkhd;iw xOq;F nra;Aq;fs;.

Kjd;ikg; gjq;fs; / vz;zf;fUf;fs;:

 tsu;r;rpg; gjhu;j;jq;fs;> irNlh ifdpd;> IAA, xl;rpd;> IBA, [pgwypd;

jutpUj;jp cs;sPLfs;:

 re;ijapy; nfhs;tdT nra;ag;gl;l nraw;ifj; jhtu tsu;r;rpg; gjhu;j;jq;fs;

 tsu;r;rpg; gjhu;j;jq;fspd; tpisTfs; gw;wpa Fwpg;NgLfs; my;yJ fhnzhspfs;

fzpg;gPLk; kjpg;gPLk;:

 tsu;r;rpg; gjhu;j;jq;fisg; gad;gLj;jp jhtu ntl;Lj;Jz;Lfspy; Ntu;

tsu;r;rpiaj; J}z;l khztu;fis topg;gLj;Jq;fs;.

 gpd;tUk; epajpfspd; fPo; kjpg;gPL nra;Aq;fs;.

 mwpTWj;jy;fSf;F Vw;g njhopw;ghLfspy; <Lgl itAq;fs;.

 mtjhdq;fis jpUj;jkhd Kiwapy; mwpf;ifg;gLj;jr; nra;Aq;fs;.
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Nju;r;rp 1.0 : capu;r; #oy;njhFjpapd; cw;gj;jpapid Nkk;gLj;J

tjw;F mq;fpfisAk; mtw;wpd; capu;r; nraw;ghL

fisAk; Njbawpthu;

Nju;r;rp kl;lk; 1.5 : mq;fpfspd; nghwpKiw Mjhuk; kw;Wk; mirTfs;

Mfpatw;iw Muha;thu;.

ghlNtisfs; : 07

fw;ww; NgWfs;:

,g;ghl myfpd; %yk; khztu;fs;>

 tpyq;Ffspd; mirT kw;Wk; jhq;Fkpay;Gf;F vd;Gfs; - jirfs; kw;Wk;

%l;Lfs; cjTfpd;wd vd tpsf;Fthu;.

 tpyq;Ffspd; ,lg;ngau;r;rpf;F cjTk; mtaq;fisg; ngaupLthu;.

 jhtuq;fspd; jhq;Fkpay;ig tpsf;Fthu;.

 jhtuq;fspd; jpUg;g mirT> Kd;dpiy mirT Mfpatw;iw tpsf;fpf;

fhl;Lthu;.

 tpyq;Ffisg; Nghy; jhtuq;fs; ,lk;ngau Kbahjhifahy; jhtuq;fspd;

cs;epiy fhg;gpd; Kf;fpaj;Jtj;ij nkr;Rthu;.

ghlj;ijj; jpl;lkpLjy; njhlu;ghd MNyhridfs;:

 ej;ij> kz;GO> ,why;> ghk;G> jtis> gwit> kPd; kw;Wk; kdpjd; ,lk;ngaUk;

Kiwfis khztu;fs; mtjhdpf;f ,lkspAq;fs;. khjpupfis my;yJ

fhnzhspfisg; gad;gLj;jp cap&l;lkspAq;fs;.

 clw;gFjpfspd; my;yJ KO clypd; mirtpw;F cjTk; mtatq;fis

my;yJ ghfq;fisf; nfhz;l Xu; ml;ltizia khztu;fs; jahupf;fj;

J}z;Lq;fs;.

 capu; khjpupfis (cjhuzk;: kz;GO> jtis> ,why; Nghd;wd) mtjhdpf;fr;

nra;tjd; %yk; cly; tbtj;ijg; Ngzy; kw;Wk; ,lg;ngau;r;rp Nghd;wtw;wpw;F

tpyq;Ffs; cs; ,ioaq;fis my;yJ fl;likg;Gfisf; nfhz;Ls;sd

vd;gij khztu;fs; tpsq;fpf; nfhs;s cjTq;fs;.

 cjhuzq;fshfj; jug;gl;l tpyq;Ffspd; ,lg;ngau;r;rpf;F cjTk; mtatq;fs;

my;yJ gFjpfisf; fhl;Lk; ml;ltiz xd;iwj; jahupAq;fs;.

 jahupf;fg;gl;l ml;ltiziag; gad;gLj;jp tpiwg;Gj; jd;ikAk; ];jpuj;

jd;ikAk; vt;thW capUs;s mq;fpnahd;wpd; clypd; nghwpKiwj; jhq;F

jYf;F cjTfpd;wd vd tpsf;Fq;fs;.

 xOq;FgLj;jg;gl;l cgfuzj;ijg; gad;gLj;jp jirfshy; nray;gLj;jg;gLk;

vYk;Gf;$L xd;W mirtpw;F mtrpak; vd;gij tpsf;fpf; fhl;Lq;fs;.

(cjhuzk;: Koq;if %l;by; ifia kbj;jYk; tpupj;jYk;)
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 jhtuq;fspy; eilngWk; mirTfs; njhlu;ghd cjhuzq;fis khztu;fs;

Nrfupf;f topaikAq;fs;.

 jhtuj;jz;by; fhzg;gLk;  ePu; kw;Wk; gy;NtW gjhu;j;jq;fspd; gbTfs;

fhuzkhfj; jhtuk; nghwpKiwahfj; jhq;Fk; jd;ikiag; ngw;Ws;snjd

tpsf;Fq;fs;.

 cjhuzq;fisg; gad;gLj;jpj; jpUg;g mirT> Kd;dpiy mirT vd;gtw;iw

tpsf;Fq;fs;. (g+f;fs; kyu;jy; kw;Wk; kPNkhrh jhtu ,iyfspd; cwq;fy;

mirT)

 vspa gupNrhjidfs; %yk; jpUg;g kw;Wk; Kd;dpiy mirTfis mtjhdpf;f

khztu;fSf;F cjTq;fs;.

 cs; - epiy fhg;G gw;wp cjhuzq;fSld; tpsf;Fq;fs;.

 Rw;whlypypUe;J cjhuzq;fisj; njupT nra;tjd; %yk; cs; - epiy

fhg;gpdJk; Kf;fpaj;Jtk; gw;wp tpsf;Fq;fs;.

 cs; - epiyf; fhg;gpd; Kf;fpaj;Jtj;ijf; fhl;l cjhuzq;fs; toq;Fq;fs;.

Kjd;ikg; gjq;fs; / vz;zf;fUf;fs;:

 Kd;dpiy mirT> jpUg;g mirT> cs; - epiyf; fhg;G

jutpUj;jp cs;sPLfs;:

 ej;ij> kz;GO> ,why;> ghk;G> Njiu> gwit kw;Wk; kPd; Mfpatw;wpd;

capu; khjpupfs; my;yJ tupg;glq;fs; my;yJ fhnzhspfs;

 vYk;GfspdJk; jirfspdJk; mirTfisf; fhl;Lk; khjpupfs;

 kz; epiwe;j ghj;jpuk;> fLF tpj;Jf;fs;> Kistpl;l gr;irf; fliy tpj;Jf;fs;>

gyifj;Jz;L> gUj;jpg; gQ;R> Jisfsplg;gl;l fupa epwf; $k;G.

(xspj;jpUg;g> Gtpj;jpUg;g mirTfis tpsf;fpf; fhl;l)

fzpg;gPLk; kjpg;gPLk;:

 jhtuq;fspdJk; tpyq;FfspdJk; mirTfis nra;J fhl;l cgfuzq;fis

xOq;FgLj;JkhW khztu; FOf;fis epakpj;J> gpd;tUk; epajpfisg;

gad;gLj;jp kjpg;gPL nra;Aq;fs;.

 gilg;ghw;wy;

 nrk;ikj;jd;ik

 FOf;fSld; ,ire;J njhopw;gly;

 xOq;fikg;gpd; njhopw;ghl;il jpUj;jkhf tpsf;Fjy;

14

Nju;r;rp 1.0 : capu;r; #oy;njhFjpapd; cw;gj;jpapid Nkk;gLj;J

tjw;F mq;fpfisAk; mtw;wpd; capu;r; nraw;ghL

fisAk; Njbawpthu;

Nju;r;rp kl;lk; 1.6 : capupay; gy;tifikapy; $u;g;Gr; nrad;Kiwapy;

Kf;fpaj;Jtj;ijj; Njbaha;thu;.

ghlNtisfs; : 06

fw;ww; NgWfs;:

,g;ghl myfpd; %yk; khztu;fs;>

 Gtpf; Nfhsj;jpd; Njhw;wk; gw;wpa nfhs;ifia vspa Kiwapy; Fwpg;gpLthu;.

 capu; - ,urhadr; nrad;Kiwapd; ngWNgwhf capu; cUthdjhff;

Fwpg;gpLthu;.

 Muk;g fhyj;jpypUe;j vspa mq;fpfspypUe;J jw;fhy mq;fpfs; tiuapyhd

tpupif $u;g;G vdf; Fwpg;gpLthu;.

 $u;g;G eilngw;wikf;fhd rhd;Wfspy; capu;r;Rtl;L rhd;wpd; Kf;fpaj;Jtk;

gw;wp tpgupg;ghu;.

 capu;r;RtL xd;W cUthFk; tpjj;ij vspa nraw;ghnlhd;wpd; %yk;

nra;Jfhl;Lthu;.

 $u;g;gpd; tpisNt capu;g; gy;tifik vdf; $Wthu;.

 kdpjf; $u;g;gpd; gpujhd epiyfs; kw;Wk; ,yq;ifapypUe;J fpilf;Fk;

rhd;Wfs; gw;wpf; fz;lwpthu;.

ghlj;ijj; jpl;lkpLjy; njhlu;ghd MNyhridfs;:

 Gtpf;Nfhsj;jpd; Njhw;Wif gw;wpf; fye;Jiuahly; xd;iw xOq;F nra;Aq;fs;.

 Ie;J gpy;ypad; tUlq;fSf;F Kd;ghf Gtp Njhd;wpajhf ek;gg;gLfpd;wJ

vdf; $Wq;fs;.

 ehd;F gpy;ypad; tUlq;fSf;F Kd;ghf capupdq;fs; Njhd;wpajhf ek;gg;

gLfpd;wJ vdf; $Wq;fs;.

 gilg;Gf; nfhs;ifia mwpKfg;gLj;jp mJ epuhfupf;fg;gl;ljw;fhd fhuzq;

fisAk; tpsf;Fq;fs;.

 Gtpapy; Muk;g fhyj;jpy; xU fyj;jhyhd mq;fpfs; cUthfpd vd;gNj

jw;fhyj;jpy; Vw;Wf; nfhs;sg;gl;l nfhs;if vd;gjidf; $Wq;fs;. ePz;l

fhykhf Vw;gl;l khw;wq;fs; fhuzkhfNt jw;fhyj;jpy; fhzg;gLk; capu;g;

gy;tifik ntspg;gLj;jg;gl;Ls;sJ vdTk; $Wq;fs;.

 Kjd;Kjyhfr; rKj;jpuj;jpNyNa capupdkhdJ vspa xU fy mq;fpfsp

ypUe;J cUthfpd vd tpsf;Fq;fs;. ePz;lfhy eilKiwapy; xU fy

mq;fpfspypUe;J gy;fy mq;fpfs; cUthfpd vdTk;> tpUj;jpaile;j
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,ioaq;fs;> mq;fq;fs; kw;Wk; njhFjpfs; nfhz;l gy;fy mq;fpfshf

jw;fhy mq;fpfis Njhw;Wtpj;Js;sd vdTk; $Wq;fs;.

 Muk;g vspa mq;fpfspypUe;J jw;fhy capupdg; gy;tifik tiu Vw;gl;l

xOq;fhd Kd;Ndw;wNk $u;g;G vdf; $Wq;fs;.

 ,d;W Gtpf;Nfhsj;jpy; epyTk; capu;g;gy;tifik gw;wpa rpe;jidf; fpswy;

xd;iw Muk;gpj;J itAq;fs;.

 capu;r;RtL vd;gJ capu;thOk; my;yJ mq;fp my;yJ VjhapDk; xU

topapy; ghJfhf;fg;gl;l capuq;fpapd; gFjp my;yJ milahsq;fs; my;yJ

mit tpl;Lr; nrd;w ghjr;RtLfs; MFk; vdf; $Wq;fs;.

 fNahypd; my;yJ NtW tiff; fspiag; gad;gLj;jp jhtu ,iy /  rpg;gpNahL

xd;wpd; capu;r;Rtl;il khztu;fs; jahupf;f topg;gLj;Jq;fs;.

 gy;NtW tifahd capu;r;RtLfspd; glq;fisf; fhl;rpg;gLj;Jq;fs;.

 Jk;gp> fug;ghd;> ehl;by]; (Nautilus), EiuaPuy; kPd; vd;gd capu; thOk;

capu;r;RtLfs; vdf; $Wq;fs;.

 ngUk;ghyhd capupdq;fspd; RtLfs; gw;wpa mwpf;iffs; g+uzkw;wit

vdf; Fwpg;gpLq;fs;. capu;r;RtLfs; gw;wpa rhd;Wfs; gf;fq;fs; fpope;j

fijg; Gj;jfj;jpw;F xg;ghdJ vdf; $Wq;fs;.

 capu;g;gy;tifikapd; vjpu;fhyk; $u;g;Gr; nrad;Kiwapy; jq;fpAs;sJ vdf;

$Wq;fs;.

Kjd;ikg; gjq;fs; / vz;zf;fUf;fs;:

 rpwg;Gg; gilg;Gf; nfhs;if> jd;dpr;irg; gilg;Gf; nfhs;if> $u;g;G> capu;r;

RtL.

jutpUj;jp cs;sPLfs;:

 fsp> capu;r;RtLfspd; tupg;glq;fs;> Fjpiuapd; $u;g;ig tpsf;f capu;r;

Rtl;L tupg;glq;fs;.

fzpg;gPLk; kjpg;gPLk;:

 gpd;tUk; jiyg;Gfspy; xd;iwj; Nju;e;njLj;J Rtu;g;gj;jpupiff;fhd tplaq;

fisj; jahupf;ff; FOr; nraw;ghnlhd;iwj; jpl;lkpLq;fs;. capupdq;fspd;

Njhw;wk;> mfpyj;jpd; Njhw;wk;> capu;r;RtLfSk; capu;g; gy;tifikAk;.

 gpd;tUk; epajpfspd; mbg;gilapy; kjpg;gPL nra;Aq;fs;.

 NghJkhd juTfs;

 juTfspd; nrk;ik

 Kbtpw;F tUk; tpjk;

 ftu;r;rpj; jd;ik

 jPu;tpw;fhd Mjhuq;fs;
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Nju;r;rp 2.0 : jukhd tho;Tf;F VTk; Kfkhf rlg;nghUs;fspd;

,ay;GfisAk; mtw;wpw;fpilapyhd ,ilj;jhf;fq;

fisAk; ntspg;gLj;Jthu;.

Nju;r;rp kl;lk; 2.1 : rlg;nghUs;fspd; ,ay;GfisAk; gz;GfisAk;

kPsha;thu;.

ghlNtisfs; : 15

fw;ww; NgWfs;:

,g;ghl myfpd; %yk; khztu;fs;>

 rlg;nghUs;fisj; J}a;ikahd gjhu;j;jq;fs;> J}a;ikaw;w gjhu;j;jq;fs;

vdg; ghFgLj;Jthu;.

 J}a;ikaw;w gjhu;j;jq;fisf; fyitfs; vdf; $Wthu;.

 vspa nraw;ghLfspd; %yk; fyitnahd;wpd; $Wfis Ntwhf;Fthu;.

 vspa nraw;ghLfspd; %yk; fyitfis Xupdkhdit> gy;ypdkhdit

vd ,dq;fz;L ghFgLj;Jthu;.

 %yfq;fSf;Fk; Nru;itfSf;Fk; cjhuzq;fis Kd;itg;ghu;.

 %yfq;fSf;Fk; Nru;itfSf;Fk; ,ilapyhd NtWghLfis xg;gpLthu;.

 %yfq;fs; rpytw;wpd; FwpaPLfis vOJthu;. %yfq;fspd; Mf;ftyF mZ

vdf; Fwpg;gpLthu;.

 mZf;fs; cgJzpf;iffshy; Mdit vdf; Fwpg;gpLthu;.

 ,yj;jpud;fs;> GNuhj;jd;fs;> epa+j;jpud;fs; Mfpad mZ cgJzpf;iffshFk;

vdf; Fwpg;gpLthu;.

 ,yj;jpud;> GNuhj;jd;> epa+j;jpud; Mfpatw;wpd; rhu;gstpdhyhd jpzpTfisf;

Fwpg;gpLthu;.

 ,yj;jpud;fs;> GNuhj;jd;fs;> epa+j;jpud;fs; Mfpatw;wpd; rhu;G Vw;wq;fisf;

Fwpg;gpLthu;.

 mZnthd;wpd; fUtpYs;s GNuhj;jd;fspd; vz;zpf;ifia mZ vz; vd

,dq;fhz;ghu;.

 ahjhapDk; xU %yfj;jpd; mZvz; mk;%yfj;jpw;Fj; jdpj;JtkhdJ vd

cjhuzq;fspd; JizAld; vLj;Jf; fhl;Lthu;.

 eLepiyahd mZnthd;wpy; GNuhj;jd;fspd; vz;zpf;if ,yj;jpud;fspd;

vz;zpf;iff;Fr; rkd; vdf; $Wthu;.

 fUtpYs;s epa+j;jpud;fspd; vz;zpf;ifapdJk;  GNuhj;jd;fspd; vz;zpf;if

apdJk; $l;Lj;njhif jpzpntz; vd ,dq;fhz;ghu;.

 ,uz;L my;yJ ,uz;bw;F Nkw;gl;l %yfq;fs; ,ize;J Nru;itfs;

cUthfpd;wd vdf; $Wthu;.
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 nghJthfg; gad;gLj;Jk; Nru;itfs; rpytw;iw mtw;wpd; #j;jpuq;fs; %yk;

Nru;itnahd;wpd; ,ay;Gfs; mjd; Mf;f %yfq;fspd; ,ay;GfspypUe;J

NtWgl;lJ vdf; $Wthu;. xNu %yfq;fshy; Mf;fg;gl;l NtWgl;l Nru;it

fSf;F cjhuzq;fis Kd;itg;ghu;.

 rpy Nru;itfspd; Mf;ftyF %yf;$W vdf; $Wthu;.

 xNu %yfj;jpd; mZf;fshy; cUthd %yf;$Wfs; Xupd / Vftpd mZ

%yf;$Wfs; vdf; $Wthu;.

 ntt;NtW %yfj;jpd; mZf;fshy; cUthd %yf;$Wfs; gy;ypd mZ

%yf;$Wfs; vdf; $Wthu;.

 Xupd mZ %yf;$Wfs;> gy;ypd mZ %yf;$Wfs; Mfpatw;wpw;F cjhuzq;

fis Kd;itg;ghu;.

ghlj;ijj; jpl;lkpLjy; njhlu;ghd MNyhridfs;:

 Rw;whlypYs;s gjhu;j;jq;fisg; ghFgLj;Jk; gy;NtW topfs; gw;wpa fye;

Jiuahlnyhd;iwj; njhlf;fp itAq;fs;.

 gjhu;j;jq;fis mit nfhz;bUf;Fk; $Wfspd; mbg;gilapy; J}a;ikahdit>

J}a;ikaw;wit vdg; ghFgLj;j khztu;fSf;F cjTq;fs;.

 J}a;ikaw;wit vd khztu;fshy; ,dq;fhzg;gl;ltw;iwf; fyitfs;

vdg; ngaupLq;fs;.

 Nrhbg; gjhu;j;jq;fisf; fyg;gjd; %yk; ngwg;gl;l fyitfis khztu;fsplk;

toq;fp mtw;wpd; $Wfis Ntwhf;Fk;gb $Wq;fs;.

 Nkw;gb nraw;ghl;bd; mbg;gilapy; fyitnahd;wpw;fhd gz;Gfs; gw;wpa

fye;Jiuahlnyhd;iw xOq;F nra;Aq;fs;.

 rPdpAk; ghZk;

 ,Uk;Gj;J}Sk; fe;jfKk;

 NfhJik khTk; ePUk;

 cg;Gk; ePUk;

 muprpAk; kzYk;

 gjUk; fw;Wz;LfSk;

 ntz;fl;bj;J}Sk; ePUk; nfhz;l fyitnahd;iwAk;> cg;Gk; ePUk; cg;Gf;

fyitnahd;iwAk; khztupilNa toq;Fq;fs;. mtjhdj;jpd; %yk; mit

,uz;bw;Fkpilahd NtWghLfis ,dq;fhz khztu;fSf;F cjTq;fs;.

 ehshe;j tho;f;ifapy; ehk; re;jpf;Fk; Vftpd> gy;ypd fyitfSf;fpilahd

NtWghLfisf; $w khztu;fis topg;gLj;Jq;fs;.

 %yfq;fSk; Nru;itfSk; J}a gjhu;j;jq;fs; vd;gij cjhuzq;fSld;

tpsf;Fq;fs;.

 %yfnkhd;wpd; Mf;ftyF mZ vdTk;> ,yj;jpud;fs;> GNuhj;jd;fs;>

epa+j;jpud;fs; Mfpa mZtpd; cgJzpf;iffs; vdTk; $Wq;fs;.
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 nghUj;jkhd nghUs;fisg; gad;gLj;jp mZtpd; khjpupnahd;iw Mf;Fk;

gbAk;> mjpy; mZ cgJzpf;if fhzg;gLk; ,lq;fis tpgupf;Fk;gbAk;

khztu;fsplk; $Wq;fs;.

 mZ vz;> jpzpntz; vDk; gjq;fis tiutpyf;fzg;gLj;Jq;fs;.

 mZ cgJzpf;iffspd; rhu;G Vw;wq;fs;> rhu;Gj; jpzpTfs; vd;gtw;iw

typAWj;Jk; fye;Jiuahlnyhd;iwf; fl;bnaOg;Gq;fs;.

 mZntz;> jpzpntz; Mfpad toq;fg;gl;l rpy %yfq;fspy; fhzg;gLk;

,yj;jpud;fs;> GNuhj;jd;fs;> epa+j;jpud;fs; Mfpatw;wpd; vz;zpf;iffis

ml;ltiznahd;wpy; fhl;Lk;gb khztu;fsplk; $Wq;fs;.

 GNuhj;jd;fspd; vz;zpf;ifAk; ,yj;jpud;fspd; vz;zpf;ifAk; rk vz;zpf;if

apy; ,Ug;gjhy; mZ eLepiyahdJ vd tpsf;Fq;fs;.

 ,uz;L my;yJ ,uz;bw;F Nkw;gl;l mZf;fs; ,iztjhy; %yf;$W

cUthfpd;wJ vdf; $Wq;fs;.

 xNutpjkhd mZf;fshy; Xupd %yf;$Wfs; cUthf;fg;gLk; vd;gij cjhu

zq;fSld; tpsf;Fq;fs;.

 ,aw;ifapy; fhzg;gLk; Xupd %yf;$Wfshfg; gpd;tUtdtw;iwf; $Wq;fs;.

cjhuzk;: H
2
, O

2
, N

2
, Cl

2

 NtWgl;l mZf;fs; ,iztjhy; cUthFk; %yf;$Wfs; gy;ypd %yf;$Wfs;

vdg;gLk; vd cjhuzq;fSld; tpsf;Fq;fs;.

cjhuzk;: CH
4
, NH

3
, CO

2
, H

2
O

 xNu %yfq;fisf; nfhz;l gy;NtW Nru;itfs; cz;L vd;gij cjhuzq;

fSld; tpgupAq;fs;.

cjhuzk;: FSf;NfhR> Rf;FNuhR

Kjd;ikg; gjq;fs; / vz;zf;fUf;fs;:

 Vftpdf; fyitfs;> $Wfs;> cg mZj; Jzpf;iffs;> epa+j;jpud;fs;>

mZ vz;> %yf;$W> gy;ypd mZ %yf;$W> gy;ypdf; fyitfs;> mZ>

GNuhj;jd;fs;> ,yj;jpud;fs;> jpzpntz;> Vftpd mZ %yf;$W.

jutpUj;jp cs;sPLfs;:

 mZtpd; fl;likg;igf; fhl;l khjpupfs; / tupg;glq;fs;

 Ma;T$lj;jpy; fpilf;fj;jF %yfq;fSk; Nru;itfSk;> tPl;by; gad;gLj;jg;

gLk; rpy Nru;itfs;

 ,Uk;Gj;J}s;> ntz;fl;b> kzy;> ckp> rpwpa fw;Wz;Lfs;

 cg;Gj;J}s;

 Kfit my;yJ nghUj;jkhd nfhs;fyd;
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fzpg;gPLk; kjpg;gPLk;:

 NtWgl;l nghUs;fisg; gad;gLj;jp mZkhjpupfis cUthf;Fk; eltbf;if

apy; khztu;fs; <LgLk;NghJ gpd;tUk; epajpfisg; gad;gLj;jp kjpg;gpLq;fs;.

 nghUj;jkhd nghUl;fisg; gad;gLj;jy;

 gilg;ghw;wy;

 nrk;ik

 Ntiyj;jsj;jpd; J}a;ik

20

Nju;r;rp 2.0 : jukhd tho;Tf;F VTk; Kfkhf rlg;nghUs;fspd;

,ay;GfisAk; mtw;wpw;fpilapyhd ,ilj;jhf;fq;

fisAk; ntspg;gLj;Jthu;.

Nju;r;rp kl;lk; 2.2 : kpd;dpurhad nraw;ghLfs; gw;wpj; Njbaha;thu;.

ghlNtisfs; : 15

fw;ww; NgWfs;:

,g;ghl myfpd; %yk; khztu;fs;>

 vspa nraw;ghLfspd; %yk; khztu;fs; kpd;gFnghUs;> kpd;gfhg;nghUs;

vd;gtw;iw ,dq;fhz;ghu;.

 kpd;flj;Jiff;F kpd;gFnghUspy; mirAk; mad;fs; ,Uf;fNtz;Lk; vdf;

$Wthu;.

 rlj;Jt (fhgd;) kpd;tha;fisg; gad;gLj;jp mkpyk; Jkpj;j kpd;gFg;gpw;F

cl;gLj;Jthu;.

 Neu; kpd;tha;> kiw kpd;tha;> kpd;gFnghUs; Mfpatw;iw ,dq;fz;L

ngaupLthu;.

 Nkw;gb kpd;gFg;gpd;NghJ xt;nthU kpd;thapYk; tpLf;fg;gLk; tpisTfis

vspa gupNrhjidfspd; %yk; ,dq;fz;L Fwpg;gpLthu;.

 kpd;Ndhl;lj;jpd; %yk; ,urhadg; nghUnshd;iw vspa gjhu;j;jq;fshfg;

gpupg;gij kpd;gFg;G vd;W $Wthu;.

 mad;fshy; Mf;fg;gl;l gjhu;j;jq;fis cUf;Ftjd; %yk; my;yJ nghUj;j

khd fiug;ghndhd;wpy; fiug;gjd; %yk; mad;fis mirAk; epiyf;F

nfhz;L tuyhk; vdf; $Wthu;.

 nrg;Gry;Ngw;Wf; fiuriy kpd;gFg;Gr; nra;tjd; %yk; kpd;KyhkpLjiyr;

nra;J fhl;Lthu;.

 kpd;Kyhkpl Ntz;ba nghUs; kiw kpd;thahfg; gad;gLj;j Ntz;Lk;

vdf; $Wthu;.

 Kyhkhfg; g+rg;glNtz;ba cNyhfj;Jz;il Neu;kpd;thahfg; gad;gLj;j

Ntz;Lk; vdf; Fwpg;gpLthu;.

 Kyhkplg;gl Ntz;ba cNyhfj;jpd; mad;fs; mlq;Fk; fiury; xd;iw

kpd;gFnghUshfg; gad;gLj;j Ntz;Lk; vdf; $Wthu;.

 md;whl tho;tpy; kpd;Kyhkply; gad;gLk; re;ju;g;gq;fs; rpytw;iwg;

ngaupLthu;.

 kpd;KyhkpLjiy gaDs;sthW gpuNahfpg;gij nkr;Rthu;.
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ghlj;ijj; jpl;lkpLjy; njhlu;ghd MNyhridfs;:

 gpd;tUk; jputq;fs; /  fiury;fspy; vit kpd;idf; flj;Jnkd ,dq;fhzr;

nraw;ghLfisj; jpl;lkpl cjTq;fs;.

(kz;nza;> cg;Gf;fiury;> mkpykhf;fg;gl;l ePu;> nrg;Gry;Ngw;Wf; fiury;)

 xt;nthU nraw;ghl;bd;NghJk; ngwg;gl;l mtjhdq;fis ml;ltizg;gLj;j

mwpTWj;Jq;fs;

 kpd;idf; flj;Jk; jputq;fs; /  fiury;fs; kpd;gFnghUs;fs; vdTk;> kpd;idf;

flj;jhj jputq;fs; / fiury;fs; kpd;gfhg;nghUs;fs; vdTk; tpsf;Fq;fs;.

 kpd;gFnghUspDs; kpd;idf; nfhz;L nry;yTk;> kpd;nghUspypUe;J kpd;id

ntspf; nfhz;L nry;y cjTk; flj;jpfs; kpd;tha;fs; vdg;gLk; vdTk;

mwpKfg;gLj;Jq;fs;.

 kpd;fyj;jpd; Neu;KidAld; ,izf;fg;gl;l kpd;tha; Neu;kpd;tha; vdTk;>

kpd;fyj;jpd; kiw KidAld; ,izf;fg;gl;l kpd;tha; kiw kpd;tha;

vdTk; tpsf;Fq;fs;.

 rlj;Jt kpd;tha;fis my;yJ kpd;gFnghUSld; jhf;fKwhj kpd;tha;fis

khztu;fs; gad;gLj;j Ntz;Lnkdf; $Wq;fs;.

 kpd;gFg;gpd;NghJ kpd;tha;fspdUNf ,urhadj; jhf;fq;fs; eilngWtij

mtjhdq;fspd; %yk; tpsf;Fq;fs;.

 kpd;Ndhl;lj;ijg; gad;gLj;jp jputk; /  fiury; xd;wpd; $Wfis Ntwhf;Fjy;

kpd;gFg;G vd tpsf;Fq;fs;.

 mkpyk; Jkpj;j ePiu kpd;gFf;fg;gLk; thAf;fisr; Nrfupf;f khztu;fis

topg;gLj;Jq;fs;.

 mkpyk; Jkpj;j ePiu kpd;gFf;Fk;NghJ Neu;kpd;thapy; xl;rprd; thATk;>

kiwkpd;thapy; Ijurd; thATk; tpLtpf;fg;gLk; vdf; $Wq;fs;.

 nrg;Gry;Ngw;Wf; fiuriy fhgd; kpd;tha;fisf; nfhz;L kpd;gFf;Fk;NghJ

kpd;tha;fspy; vd;d mtjhdq;fs; ngwg;gLk; vdf; Fwpg;ngLf;fr; nrhy;Yq;fs;.

 rhtp /  Mzp xd;iw kiw kpd;thahfTk;> J}a nrg;Gry;Ngw;Wf; fiuriy

kpd;gFnghUshfTk; nfhz;L rhtp /  Mzp ,d; kPJ kpd;KyhkpLtjw;F

khztu;fis topg;gLj;Jq;fs;.

 kpd;Kyhkply; vd;why; vd;d vd;gij tpsf;Fq;fs;.

 kpd;KyhkpLjypd;NghJ Kyhkhfg; g+rg;gl Ntz;ba cNyhfk; Neu;kpd;thahfg;

gad;gLj;jg;gl Ntz;Lnkd tpsf;Fq;fs;.

 kpd;KyhkpLjypd;NghJ Kyhkhfg; g+rg;gl Ntz;ba cNyhfj;jpd; cg;Gf;

fiurnyhd;W gad;gLj;jg;gLjy; mtrpak; vdf; Fwpg;gpLq;fs;.

 kpd;Kyhkply; cj;jk epiyapy; eilngwg; NgzNtz;ba epge;jidfs;

gw;wpa fye;Jiuahliy xOq;F nra;Aq;fs;.

 kpd;Kyhkplypd; gpuNahfq;fs; gw;wpa jfty;fisr; Nrfupf;f khztu;fis

topelj;Jq;fs;.
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Kjd;ikg; gjq;fs; / vz;zf;fUf;fs;:

 kpd;gFnghUs;fs;> kpd;gfhg;nghUs;fs;> kpd;gFg;G> Neu;kpd;tha;> kiwkpd;tha;>

mad;fspd; kpd;dpwf;fk;> mkpyk; Jkpj;j ePu;> kpd;Kyhkply;.

jutpUj;jp cs;sPLfs;:

 fhgd;> Nthy;whkhdp> nrg;Gry;Ngw;W> cg;G> Ijhd ry;g+upf;fkpyk;> kz;nza;>

cyu; fyq;fs;> kpd;fyj;jhq;fpfs;> 1.5V LEDfs;> njhLf;Fk; fk;gpfs;.

fzpg;gPLk; kjpg;gPLk;:

 khztu;fs; kpd;gFg;Gr; nraw;ghl;by; <LgLk;NghJ gpd;tUk; epajpfisg;

gad;gLj;jp mtu;fisf; fzpg;gPL nra;Aq;fs;.

 rupahd Kiwapy; Rw;Wfis xOq;FgLj;jy;

 mtjhdq;fisj; jpUj;jkhf mwpf;ifg;gLj;jy;

 rupahd /  nghUj;jkhd tpisTfisg; ngwy;

 Ntiyj;jsj;jpd; J}a;ik
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Nju;r;rp 3.0 : rf;jpapd; gy;NtW tbtq;fisAk; mit rlg;nghUs;

fSld; Vw;gLj;Jk; ,ilj;jhf;fq;fisAk; kw;Wk;

rf;jp khw;wq;fisAk; tpidj;jpwDlDk; tpisjpw

DlDk; Xu; cj;jkkhd kl;lj;jpy; gad;gLj;Jthu;.

Nju;r;rp kl;lk; 3.1 : tpirAld; ,ize;j mbg;gil vz;zf;fUf;fis

,dq;fhz;ghu;.

ghlNtisfs; : 05

fw;ww; NgWfs;:

,g;ghl myfpd; %yk; khztu;fs;>

 tpirapd; gUkid mstplg; gad;gLk; myF epa+l;ld; vd;W $Wthu;.

 epa+l;ld; tpw;juhirr; rupahfg; gad;gLj;jp tpirapd; gUkid mikg;ghu;.

 tpirf;Fg; gUkd;> jpir kw;Wk; gpuNahfg;Gs;sp cz;nld;gijf; fhl;Ltjw;F

vspa nraw;ghLfisr; nra;thu;.

 tpir xU fhtpf;fzpak; vd;W $Wthu;.

 xU tpirapd; gUkd;> jpir kw;Wk; gpuNahfg;Gs;spiag; glk; tiue;J

fhl;Lthu;.

 md;whl tho;tpd; gzpfis ,yFthf;Fk; nghUl;L tpirapd; gpuNahfg;

Gs;spAk;> jpiriaAk; nghUj;jkhd tifapy; khw;wyhk; vd;gij Vw;Wf;

nfhs;thu;.

ghlj;ijj; jpl;lkpLjy; njhlu;ghd MNyhridfs;:

 epa+l;ld; tpw;juhirr; rupahfg; gad;gLj;jp thrpg;Gfs; jpUj;jkhfg; ngw;Wf;

nfhs;tij khztu;f;Fr; nra;J fhl;Lq;fs;.

 epa+l;ld; tpw;juhirg; gad;gLj;jpg; gy epiwfis khztu;fs; mstplr;

nra;Aq;fs;.

 tpirf;Fg; gUkd;> jpir kw;Wk; gpuNahfg;Gs;sp vd;gd cs;snjd;gijf;

fhl;Ltjw;F vspa nraw;ghLfspy; khztu;fs; <Lgl topfhl;Lq;fs;.

 xU Nkiria ,Oj;jy;> js;Sjy; Nghd;w vspa nraw;ghLfspD}lhfg;

gpuNahfg;Gs;sp kw;Wk; jpiriag; nghUj;jkhdthW md;whl Ntiyfis

,yFgLj;JtJ gw;wp tpsf;Fq;fs;.

Kjd;ikg; gjq;fs; / vz;zf;fUf;fs;:

 fhtpf;fzpak;> gpuNahfg;Gs;sp
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jutpUj;jp cs;sPLfs;:

 epa+l;ld; tpw;juhR> tpirf;Nfhl;Lg; glq;fs;.

fzpg;gPLk; kjpg;gPLk;:

 gpd;tUk; epajpfl;F mikaj; jug;gl;l jfty;fisg; gad;gLj;jp tpiriag;

gl %yk; fhl;Lk; ,aYikia kjpg;gpLq;fs;.

 tiuag;gl;l glj;jpd; Jy;ypaj; jd;ik

 rupahd myFfSld; tpiriag; gjpT nra;jy;

 jug;gl;l tpirfs; nfhz;l xU ml;ltiziag; gad;gLj;jp> tpirapd;

gUkidAk; gpuNahfg;Gs;spiaAk; tpgupf;Fk; ,aYikia kjpg;gpLq;fs;.
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Nju;r;rp 3.0 : rf;jpapd; gy;NtW tbtq;fisAk; mit rlg;nghUs;

fSld; Vw;gLj;Jk; ,ilj;jhf;fq;fisAk; kw;Wk;

rf;jp khw;wq;fisAk; tpidj;jpwDlDk; tpisjpw

DlDk; Xu; cj;jkkhd kl;lj;jpy; gad;gLj;Jthu;.

Nju;r;rp kl;lk; 3.2 : md;whl tho;f ;ifapd ;NghJ jpz;kq;fs; %yk;

Vw ;gLgLj ;Jf pd ;w mKf;fj ;ijg ; gaDs;sthW

cgNahfpg;ghu ;.

ghlNtisfs; : 06

fw;ww; NgWfs;:

,g;ghl myfpd; %yk; khztu;fs;>

 md;whl mDgtq;fis cjhuzq;fisf; nfhz;L mKf;fk; gw;wpa vz;zf;

fUit tpsf;Fthu;.

 tpir gug;gpd; kPJ jhf;Fk;NghJ mKf;fk; Vw;gLtijf; $Wthu;.

 xU jpz;kg; nghUspdhy; mKf;fk; Vw;gLtjpy; tpir jhf;fk; nrYj;Jtijf;

fhl;lg; nghUj;jkhd nraw;ghLfis Nkw;nfhs;thu;.

 xU jpz;kg; nghUspd; mKf;fk; Vw;gLtjpy; Nkw;gug;G kPJ tpir jhf;Ftjhy;

mKf;fk; cUthtijf; fhl;lg; nghUj;jkhd nraw;ghLfis Nkw;nfhs;thu;.

 mKf;fj;jpd; nghUl;L Nkw;gug;gpd; kPJ nrq;Fj;J tpir njhopw;gLtjhy;

mKf;fk; Vw;gLtjw;fhd njhlu;ig tUtpg;ghu;.

 mKf;fj;jpd; myF N/m2 my;yJ Nm2 vd;gijf; $Wthu;.

 mKf;fk; mstpl g];fhy; (Pa) vd;gij myfhfg; gad;gLj;Jthu;.

 mKf;fj;jpw;fhd njhlu;Gr; rkd;ghl;ilg; gad;gLj;jp vspa gpur;rpidfisj;

jPu;g;ghu;.

nrq;Fj;J tpir

tpir njhopw;gLk; Nkw;gug;G

 jpz;kg; nghUl;fshy; mKf;fk; mjpfupf;f my;yJ Fiwf;fg;gl Ntz;ba

Njitapd;NghJ mKf;fk; nghUj;jkhf khwf;$ba fhuzpfis Vw;Wf;

nfhs;thu;.

ghlj;ijj; jpl;lkpLjy; njhlu;ghd MNyhridfs;:

 jpz;kg; nghUl;fspd; jkJ Nkw;gug;Gf;F Vw;g mKf;fk; NtWgLtij md;whl

cjhuzq;fs; %yk; tpsf;Fq;fs;.

 nghUj;jkhd nraw;ghLfspy; khztiu <LgLj;Jq;fs;. mKf;fj;jpy; tpir

jhf;fk; nrYj;Jtij ciuahly; %yk; fhl;Lq;fs;.

=
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 khWgl;l Nkw;gug;Gf;fs; cs;s xOq;fhd jpz;kg; nghUisg; gad;gLj;jp

Nkw;gug;G NtWgLtjw;fika xNu tpirapy; mKf;fk; khWgLtijf; fz;L

gpbg;gjw;F khztu;fisr; nraw;ghLfspy; <LgLj;Jq;fs;.

 XuyF gug;gpy; Vw;gLj;Jk; tpirNa mKf;fk; vd;gij Kd;dpiyg;gLj;j Xu;

fye;Jiuahly; elj;Jq;fs;.

 tpir (F)
 mKf;fk; (P) =

 gug;G (A)

vd;w njhlu;ig Kd;itAq;fs;.

 tpirf;fhd epak myF epa+l;ld; vd;gijAk;> Nkw;gug;Gf;fhd myF rJu

kPw;wu; vd;gijAk; epidt+l;Lq;fs;. mKf;fj;jpw;fhd epak myF rJu kPw;w

Uf;F epa+l;ld; (Nm-2) vd;gij tpsf;Fq;fs;.

 rJu kPw;wUf;F epa+l;ld; vd;gJ g];fhy; (Pa) vd;gij mwpKfk; nra;Aq;fs;.


F

P = 
A
 vd;w njhlu;igg; gad;gLj;jp khztu;fs; gpurpdq;fSf;Fj; jPu;T

fhzr; nra;Aq;fs;.

 md;whl tho;tpy; tpiriaAk; (F) Nkw;gug;igAk; (A) khw;Wk;NghJ mKf;fk;

NtWgLk; re;ju;g;gq;fs; gw;wpf; fye;JiuahLq;fs;.

Kjd;ikg; gjq;fs; / vz;zf;fUf;fs;:

 mKf;fk;

 g];fhy;

jutpUj;jp cs;sPLfs;:

 ntt;NtW tpjkhd jpz;kg;nghUl;fs;

 epiwj;njhFjp

 flw;gQ;Rj;Jz;L (Sponge)

fzpg;gPLk; kjpg;gPLk;:

 gpd;tUk; epajpfspd; mbg;gilapy; khztu;fs; nraw;ghLfspy; <LgLk;NghJ

mtu;fisf; fzpg;gPL nra;Ak; nraw;ghLfs;

 FO Ntiyapy; Mu;tj;Jld; gq;Fgw;Wjy;

 mtjhdq;fs; gjpT nra;jy;

 fye;Jiuahlypy; Mu;tj;Jld; gq;Fgw;Wjy;

 gapw;rpfshf khztu;fSf;F mKf;fk;  njhlu;ghd  vspa gpurpdq;fis

  toq;Fq;fs;. mtw;iw kjpg;gPL nra;Aq;fs;.
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Nju;r;rp 3.0 : rf;jpapd; gy;NtW tbtq;fisAk; mit rlg;nghUs;

fSld; Vw;gLj;Jk; ,ilj;jhf;fq;fisAk; kw;Wk;

rf;jp khw;wq;fisAk; tpidj;jpwDlDk; tpisjpw

DlDk; Xu; cj;jkkhd kl;lj;jpy; gad;gLj;Jthu;.

Nju;r;rp kl;lk; 3.3 : miyj;njwpg;G> miyKwpT Mfpad njhlu;ghd

Nfhl;ghLfis md;whl tho;f;if eltbf;iffspy;

tpidj;jpwDs;sthW gpuNahfpg;ghu;.

ghlNtisfs; : 12

fw;ww; NgWfs;:

,g;ghl myfpd; %yk; khztu;fs;>

 gLfjpu;> njwpfjpu;> nrt;td;> gLNfhzk;> njwpNfhzk; Mfpatw;iw ,dq;

fhz;gjw;fhd vspa nraw;ghLfis Nkw;nfhs;thu;.

 xspj;njwpg;G tpjpfisf; $Wthu;.

 rkhe;ju xspf;fw;iwfisg; gad;gLj;jp xOq;fhd njwpg;ig tpsf;Fthu;.

 jsthbapd; Kd;dhy; cs;s Gs;spg; nghUnshd;wpd; tpk;gj;ijf; fz; vt;thW

ghu;f;fpd;wnjd;gij fjpu;g;glk; %yk; tpsf;fkspg;ghu;.

 rupthf ntt;NtW Nfhzq;fspy; itf;fg;gLk; nghUs; xd;wpd; tpk;gq;fspd;

vz;zpf;ifiaf; $Wthu;.

 md;whl Ntiyfis ,yFgLj;Jk; tifapy; jsthbfisf; nfhz;L xU

cgfuzj;ij cUthf;Fthu;.

 xypahdJ njwpg;gilAk; vd;gijf; fhl;l vspa nraw;ghLfspy; <LgLthu;.

 vjpnuhypAk; njwpg;nghypAk; xypj;njwpg;gpd; tpisTfs; vd;gijf; $Wthu;.

 xypj;njwpg;gpd; gpuNahfq;fisf; $Wthu;.

 xypj;njwpg;Gf;fhd jilfis ePf;Ftjw;fhd Kiwfisf; Fwpj;Jiug;ghu;.

 xspKwpitr; nra;J fhl;Ltjw;Fr; nraw;ghLfis Nkw;nfhs;thu;.

 xspGftpLk; Clfj;jpD}lhf xsp nry;Yk;NghJ mjd; ghijapy; Vw;gLk;

khw;wk; xspKwpT vdf; $Wthu;.

 xspKwptpdhy; Vw;gLk; tpisTfSf;F cjhuzq;fs; toq;Fthu;.

 xU mupaj;jpD}lhf xsp nry;Yk;NghJ jpUrpak; cUthtijr; nra;J

fhl;Lthu;.

 #upaxsp VO epwq;fspd; fyit vd;gijf; $Wthu;.

 #upaxspapd; epwq;fspd; gpupifahy; thdtpy; cUthfpd;wJ vd;gijf;

$Wthu;.
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ghlj;ijj; jpl;lkpLjy; njhlu;ghd MNyhridfs;:

 xU jsthb> xU kug;gly;> nts;isj;jhs;> gpbfUtpfs;> #upaxsp kw;Wk;

kpd;#s; Mfpad gad;gLj;jp xU nraw;ghL %yk; njwpg;Gj; njhlu;ghd

,ay;Gfis mwpKfk; nra;Aq;fs;.

 njwpg;Gj; njhlu;ghd msTfisg; gad;gLj;jpj; njwpg;G tpjpfis mwpKfk;

nra;Aq;fs;.

 nghUj;jkhd> njhlu;ghd msTfisg; gad;gLj;jpj; njwpg;Gtpjpfis mwpKfk;

nra;Aq;fs;.

 nghUj;jkhd nraw;ghLfisAk; fjpu;tupg; glq;fisAk; gad;gLj;jp xOq;fhd

njwpg;igAk; guty; njwpg;igAk; tpsf;Fq;fs;.

 #o; nghUl;fhl;b fiyAUf;fhl;bAk; Nghd;w cgfuzq;fis khztu;fs;

mikf;f topfhl;Lq;fs;@ guPl;rpAq;fs;.

 xU jsthbapd; Kd;G nrq;Fj;jhf xU vOj;ij itj;J mjd; tpk;gj;ij

khztu;fs; mtjhdpf;fr; nra;Aq;fs;. mt;tpk;gj;jpd; ,ay;Gfis (,lk;>

msT> jd;ik> gf;f Neu;khwy;) tpsf;Fq;fs;.

 xU fz;zhbf;Fw;wp> ePu;g;ghj;jpuk;> xU kpd;#s; kw;Wk; FWfpa xspf;fw;iw

Mfpadtw;iwg; gad;gLj;jp xspKwpitr; nra;J fhl;Lq;fs;.

 #upaxsp vt;thW xspKwpTfs; %yk; cl;njwpg;ghd guty; %yk; thdtpy;iy

Vw;gLj;Jfpwnjd;gij tiuG %yk; tpsf;fkspAq;fs;.

 xU jsthb Kd;Ds;s Gs;spg;nghUspd; tpk;gk; cUthfpd;wnjd;gijf;

fjpu; tupg;gl %yk; njspthf tpsf;f khztiu topfhl;Lq;fs;.

 nkd;ikahd xypia ntspf;fhYk; nghwpapay; kzpf;$l;il xU xyp

Kjyhfg; gad;gLj;jp xypj;njwpg;igr; nra;J fhl;Lq;fs;.

 vjpnuhyp kw;Wk; njwpg;nghypia mDgtq;fspdbg;gilapyhd fye;Jiuahl

Yf;F ,l;Lr; nry;Yq;fs;.

 cjhuzq;fs; kw;Wk; md;whl tho;f;if mDgtq;fisg; gad;gLj;jp rpdpkh

kz;lgj;jpy; xypj;njwpg;gpd; tpisitj; jtpu;g;gjw;Fg; gad;gLj;Jk;

Kiwfisf; fye;JiuahLq;fs;.

(rpdpkh> tpupTiu kz;lgq;fs;)

Kjd;ikg; gjq;fs; / vz;zf;fUf;fs;:

 njwpg;G> xspj;njwpg;G> guty; njwpg;G> gLfjpu;> Kwpfjpu;> nrt;td;> gLNfhzk;>

njwpNfhzk;> gf;fNeu;khwy;> #o;nghUl;fhl;b> fiyAUf;fhl;b

 xspKwpT> guty;> jpUrpak; thdtpy;> gLfjpu;> Kwpfjpu;

 vjpnuhyp> njwpg;nghyp
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jutpUj;jp cs;sPLfs;:

 jsthbfs;> jhq;fpfs;> xU rpwpa Nyru; #s;> wgu;g;gl;bfs;

 xU fz;zhbf;Fw;wp> rtu;f;fhuj;jz;zPu; cs;s ghj;jpuk;> fz;zhb mupak;

(600, 600, 600) xU fbkhd gyif

 flw;gQ;Rj;Jz;L (Sponge)

 nghwpKiwf; fz;zhb> ,uz;L Jz;L PVC Foha;fs;

(ePsk; 3cm, tpl;lk; 2.5cm)

fzpg;gPLk; kjpg;gPLk;:

 vOj;Jg; guPl;irapdhy; mwpitg; guPl;rpAq;fs;.

 gpd;tUk; epajpfs; %yk; khztiuf; fzpg;gPL nra;Aq;fs;.

 rupahd mtjhdk;

 fye;Jiuahly;fspy; Mu;tj;Jld; gq;Fgw;wy;.

 gpd;tUk; epajpfisg; gad;gLj;jp khztu;fs; nraw;ghLfspy; <LgLk;NghJ

fzpg;gPL nra;Aq;fs;.

 cgfuzj;ijf; ftdkhf ifahSjy;

 fjpu; tupg;glk; rupahf tiujy;

 cw;gj;jpfspd; nraw;ghLfs;

 gpd;tUk; epajpfspd; mbg;gilapy; khztu;fisf; fzpg;gPL nra;Aq;fs;.

 fye;Jiuahly;fspy; Mu;tj;Jld; gq;Fgw;wy;

 md;whl mDgtq;fisg; Gj;jhf;f uPjpapy; Kd;itj;jy;.
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Nju;r;rp 3.0 : rf;jpapd; gy;NtW tbtq;fisAk; mit rlg;nghUs;

fSld; Vw;gLj;Jk; ,ilj;jhf;fq;fisAk; kw;Wk;

rf;jp khw;wq;fisAk; tpidj;jpwDlDk; tpisjpw

DlDk; Xu; cj;jkkhd kl;lj;jpy; gad;gLj;Jthu;.

Nju;r;rp kl;lk; 3.4 : md;whlf; fUkq;fis vspjhf;f vspa nghwpfisg;

gaDWjpAs;sthW gad;gLj;Jthu;.

ghlNtisfs; : 12

fw;ww; NgWfs;:

,g;ghl myfpd; %yk; khztu;fs;>

 nghwp xd;W gw;wp tpsf;Fthu;.

 nghwpfs; %yk; vt;thW Ntiy ,yFthf;fg;gLfpd;wnjd;gijf; Fwpg;gpl;Lf;

fhl;Ltjw;F cjhuzq;fs; Kd;itg;ghu;.

 nek;G> fg;gpfs; Mfpad vspa nghwpfs; vd;W $Wthu;.

 vspa nraw;ghL %yk; nek;G xd;wpd; Rik> nghWjp> vj;jdk; vd;gij

mwpKfk; nra;thu;.

 nek;G xd;wpy; gpuNahfpf;fg;gLk; tpir vj;jdk;> vj;jdk; %yk; mirf;fg;gLtJ

Rik> vj;jdKk; RikAk; njhopw;gLk; Gs;sp nghWjp Mfpatw;iwg;

ngaupLthu;.

 ehk; nek;GNfhy;fs; gad;gLj;Jk;NghJ nghWjp> vj;jdk; kw;Wk; Rik

Mfpatw;iw vt;tpjk; ghtpf;fyhk; vd;w re;ju;g;gq;fis vspa nraw;ghLfs;

%yk; nra;J fhl;Lthu;.

 md;whl tho;tpy; gad;gLj;Jk; tpjkhd nek;G tFg;Gfl;Fupa mD$yq;fis

Ak; mtw;wpw;fhd cjhuzq;fisAk; Fwpg;gpLthu;.

 gad; juf;$ba tifapy; vt;thW nek;G gad;gLj;jg;glyhk; vd;gijr;

nraw;ghLfs; Clhfr; nra;J fhl;Lthu;.

 rha;jsk; xU vspa nghwp vd;gijf; fhl;l vspa nraw;ghnlhd;iw

Kd;itg;ghu;.

 md;whl tho;tpy; rha;jsk; gad;gLj;jg;gLk; re;ju;g;gq;fisf; $Wthu;.

 rha;jsj;jpd; rupTf;Nfw;gg; nghwpKiweak; NtWgLtij xU nraw;ghL

%yk; fhl;Lthu;.

 rpy;Yk; mr;rhzpAk; xU vspa nghwp vd;gijr; nraw;ghnlhd;wpd; %yk;

fhl;Lthu;.

 rpy;Yk; mr;rhzpia vt;thW gad;juf;$bathW gad;gLj;jyhk; vd;gij

vspa nraw;ghnlhd;wpd; %yk; nray;tpsf;fkspg;ghu;.

 mjp $basT gad;juf;$bathW rpy;Yk; mr;rhzpAk; gad;gLj;Jk; re;ju;g;gq;

fSf;fhd cjhuzq;fs; jUthu;.
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 mirahf;fg;gp xU vspa nghwp vd;gij xU nraw;ghL %yk; tpsf;Fthu;.

 Ntiyia ,yFgLj;jtjw;F mirahf;fg;gpfis mirAk; fg;gpfSld;

,izf;Fk; Kiwfisr; nra;J fhl;Lthu;.

 fg;gpj; njhFjpfspd; ghtidiaf; fhl;Ltjw;fhd cjhuzq;fis

Kd;itg;ghu;.

 nghUj;jkhd xU nghwpiag; gad;gLj;jp> gy nghwpfspd; $l;lhf cUthf;fg;

gLtNj nghwp vd;gijr; nra;Jfhl;Lthu;.

 trjpahd tho;tpw;fhd njhopDl;gtpUj;jpf;Ff; $l;Lg; nghwpfspd; gq;fspg;igg;

ghuhl;Lthu;.

ghlj;ijj; jpl;lkpLjy; njhlu;ghd MNyhridfs;:

 Ntiyia ,yFgLj;Jtjw;F xU cgfuzkhfg; nghwpfis mwpKfk;

nra;Aq;fs;.

 Jtpr;rf;futz;bia xU cjhuzkhff; nfhz;L Ntiyia ,yFthf;Ftjw;

Fg; gad;gLj;Jk; rhjdq;fs; gw;wpf; fye;JiuahLq;fs;.

 vspa nghwpfshf nek;Gfs;> rha;jsk;> rpy;Yk; mr;rhzpAk; kw;Wk; fg;gpj;

njhFjp Mfpatw;iw mwpKfk; nra;jy;.

 nek;Gfspy; tiffSf;F nrhe;jkhd vspa nghwpfis khztu; mtjhdpf;fr;

nra;Aq;fs;.

 nek;gpy; gpuNahfpf;fg;gLk; tpir> vj;jdk; vd;gijAk; vj;jdj;jhy; ,af;fg;

gLk; tpir> Rik vd;gijAk; vj;jdKk; RikAk; Row;rpailAk; Gs;sp

nghWjp vd;gijAk; mwpKfk; nra;Aq;fs;.

 vj;jdk;> Rik> nghWjp Mfpatw;wpd; miktplq;fSf;fika %d;W tif

nek;G gw;wp mwpKfQ; nra;Aq;fs;.

 nek;G tiffs; gad;gLj;Jk; re;ju;g;gq;fis khztu;f;Ff; fhl;Lq;fs;. mjdbg;

gilapy; nek;G tiffspd; gad;ghl;bd; mD$yq;fisf; fye;JiuahLq;fs;.

 vj;jdg;Gak;> Rikg;Gak; vd;gij mwpKfk; nra;Aq;fs;.

 nek;G xd;Wf;fhd nghwpKiweak;> Ntftpfpjk; kw;Wk; tpidj;jpwd; Mfpa

gjq;fis mwpKfQ; nra;Aq;fs;. rpy fzpg;gPLfspy; khztu;fis

<LgLj;Jq;fs;.

 rha;jsj;ij xU nghwpahf mwpKfk; nra;tjw;F nraw;ghL xd;iw Kd;

itAq;fs;.

 md;whl tho;tpy; vq;F rha;jsk; gad;gLj;jg;gLfpd;wnjd;w fye;Jiuahlypy;

<LgLq;fs;.

 rha;jsj;jpd; rupTf;Nfw;g rha;jsj;jpd; nghwpKiweak; khWgLtij vspa

nraw;ghL %yk; nra;J fhl;Lq;fs;.

 rpy;Yk; mr;rhzpAk; xU vspa nghwp vd;W mwpKfQ; nra;Aq;fs;.

 md;whl tho;tpy; rpy;Yk; mr;rhzpAk; nghwp gad;gLj;Jk; re;ju;g;gq;fisf;

fye;JiuahLq;fs;.
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 fg;gp xU vspa nghwp vd;gij mwpKfk; nra;Aq;fs;.

 md;whl tho;tpy; fg;gp gad;gLj;Jk; re;ju;g;gq;fisf; fye;JiuahLq;fs;.

mtw;iw glq;fs; %yk; tpsf;fkspAq;fs;.

 vspa nghwpfspd; njhFg;Ng rpf;fy; ($l;L) nghwp vd;gij xU nghUj;jkhd

nghwp %yk; nray; tpsf;fkspAq;fs;.

 nghwpfSld; njhlu;GgLj;jp vspa fzpg;gPLfspy; <Lgl khztiu top

fhl;Lq;fs;.

Kjd;ikg; gjq;fs; / vz;zf;fUf;fs;:

 nghwp> vspanghwp> nek;G> rha;jsk;> fg;gp> rpy;Yk; mr;rhzpAk;> vj;jdk;>

Rik> nghWjp> nghwpKiweak;> Ntftpfpjk;> tpidj;jpwd;> mirahf;fg;gp>

vj;jdg;Gak;> Rikg;Gak;.

jutpUj;jp cs;sPLfs;:

 fj;jupf;Nfhy;> Rj;jpay;> fg;gp epiwg;ngl;b> E}y;> msTgly;fs;> rha;jsk;.

fzpg;gPLk; kjpg;gPLk;:

 nraw;ghLfspy; <LgLk;NghJ gpd;tUk; epajpfspdbg;gilapy; fzpg;gPL

nra;Aq;fs;.

 mtjhdpg;gpy; gq;Fgw;wy;

 mtjhdpg;gpd; nrk;ik

 mtjhdpg;igg; gjpT nra;jy;

 Kd;itf;Fk; jpwd;fs;

 khztu;fis vOj;Jg; guPl;irfs; %yk; kjpg;gPL nra;Aq;fs;.
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Nju;r;rp 3.0 : rf;jpapd; gy;NtW tbtq;fisAk; mit rlg;nghUs;

fSld; Vw;gLj;Jk; ,ilj;jhf;fq;fisAk; kw;Wk;

rf;jp khw;wq;fisAk; tpidj;jpwDlDk; tpisjpw

DlDk; Xu; cj;jkkhd kl;lj;jpy; gad;gLj;Jthu;.

Nju;r;rp kl;lk; 3.5 : mlu;j;jp vd;w vz;zf;fUit md;whl eltbf;if

fspd;NghJ gaDWjpAs;sthW gad;gLj;Jthu;.

ghlNtisfs; : 05

fw;ww; NgWfs;:

,g;ghl myfpd; %yk; khztu;fs;>

 xU nraw;ghl;bD}lhfj; jputnkhd;wpd; fdtsTf;Fk; jpzpTf;Fkpilapyhd

njhlu;ig tpsf;Fthu;.

 XuyF fdtsTf;fhd jpzpT> mlu;j;jp vd mwpKfQ; nra;thu;.

 gy;NtW jputpaq;fspd; mlu;j;jpfis mstplj; jpl;lkpLthu;.

 mlu;j;jpapd; myF Kgm-3 vdf; $Wthu;.

 mlu;j;jp njhlu;ghd vspa gpurpdq;fisj; jPu;g;ghu;.

 md;whl tho;tpd; rpy epfo;Tfspy; mlu;j;jp gw;wpa vz;zf;fU fhzg;gL

fpd;wdNth mtw;wpw;Fupa cjhuzq;fisf; Fwpg;gpLthu;.

 ePu;khdp xd;iw cUthf;fp gy;NtW jputq;fspd; mlu;j;jpia xg;gpLthu;.

 gy;NtW jputq;fspdJk; fiury;fspdJk; juj;ijj; jPu;khdpg;gjpy; mlu;j;jp

vDk; vz;zf;fUitg; gad;gLj;Jtijg; Gfo;e;Jiug;ghu;.

ghlj;ijj; jpl;lkpLjy; njhlu;ghd MNyhridfs;:

 ntt;NtW fststhd ePupd; jpzpTfis mstpLtjw;F khztu;fisg;

gzpj;J ePupd; jpzpTf;Fk; fdtsTf;Fkhd tpfpjj;ij xt;nthU re;ju;g;gj;jpYk;

xg;gpLq;fs;.

   jpzpT

 mlu;j;jp =
 fdtdT

vd;gijf; $Wq;fs;.

 mlu;j;jpapd; SI  myF Kgm-3 vd;gijf; $Wq;fs;.

 rk fdtsTfs; nfhz;l ntt;NtW jputq;fspd; jpzpTfis khztu;fs;

mstpl topfhl;Lq;fs;. mtw;wpd; mlu;j;jpfis xg;gpLq;fs;.

 khztu;fs; mlu;j;jp njhlu;ghd gpurpdq;fisj; jPu;T fhzr; nra;Aq;fs;.

 jputj;jpd; mlu;j;jpia mstpLtjw;F ePukhdp gad;gLj;jg;glyhk; vdf;

$Wq;fs;.
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 ntt;NtW tpjkhd fiury;fspd; mlu;j;jpia mstpl ePu;khdpiag; gad;gLj;J

tJ gw;wpf; fye;JiuahLq;fs;.

 khztu;fs; xU vspa ePukhdpia tbtikf;fr; nra;J ntt;NtW jputq;fs;/

fiury;fspd; mlu;j;jpia xg;gpLq;fs;.

 gy;NtW jputq;fs; kw;Wk; fiury;fspd; juj;ijf; Fwpg;gpl;Lf; fhl;l mlu;j;jp

iag; gad;gLj;jyhk; vd;W $Wq;fs;.

Kjd;ikg; gjq;fs; / vz;zf;fUf;fs;:

 mlu;j;jp ePukhdp

jutpUj;jp cs;sPLfs;:

 Njq;fha; vz;nza;> kz;nzz;nza;> msTr;rhb> juhR> ntt;NtW tpjkhd

ePukhdpfs;.

fzpg;gPLk; kjpg;gPLk;:

 gpd;tUk; epajpfisg; gad;gLj;jp nra;Kiwr; nraw;ghLfspd;NghJ khztu;

fisf; fzpg;gpL nra;Aq;fs;.

 jpUj;jkhd mstPLfs; ngWjy;

 gjpT nra;jy;

 fzpj;jy;fs; nra;jy;

 FOr; nraw;ghLfspd;NghJ $l;LwitAk; Rj;jj;ijAk; kjpg;gPL nra;Aq;fs;.

 vOj;Jg; guPl;ir %yk; khztu;fis kjpg;gpLq;fs;.
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Nju;r;rp 4.0 : Gtp kw;Wk; mz;lntspapd; ,ay;Gfs;> cilikfs;

kw;Wk; mtw;wpd; nrad;Kiwfs; vd;gdtw;iw tpsq;fp

mwpTg+u;tkhfTk; Ngz;jF KiwapYk; gad;gLj;JtJ

njhlu;ghfj; Njbaha;thu;.

Nju;r;rp kl;lk; 4.1 : eNdh njhopy;El;gk; kw;Wk; mjd; gpuNahfk; gw;wpAk;

tprhuiz nra;thu;.

ghlNtisfs; : 10

fw;ww; NgWfs;:

,g;ghl myfpd; %yk; khztu;fs;>

 10-9m msT xU eNdhkPw;wu; vd;gijf; $Wthu;.

 mstPl;by; kpfr; rpwpa myF eNdhkPw;wu; vd;gij Vw;Wf; nfhs;thu;.

 1-100nm tPr;rpYs;s jputpaq;fisg; gad;gLj;jp Nkw;nfhs;Sk; nray;Kiw

eNdh njhopDl;gk; vd;W $Wthu;.

 eNdh msTj;jpl;lk; ,aw;ifj; Njhw;wg;ghL /  nray;Kiw vd;gjw;fhd

cjhuzq;fis Kd;itg;ghu;.

 vt;tpjk; jhkiu tpisT Vw;gl;lnjd;gij tpgupg;ghu;.

 <uk;glhj Jzpfspy; eilfspy; eilngWk; nray;Kiwiaj; jhkiu

tpisitg; gad;gLj;jp tpgupg;ghu;.

 mUl;lg;gl;l fhgdpd; Gwj;JwpQ;Rk; nrad;Kiwia eNdh njhopDl;gj;jpd;

kw;nwhU gpuNahfkhf vspjhf tpsf;Fthu;.

 eNdh njhopDl;gj;jpd; NtW gpuNahfq;fSf;F cjhuzq;fs; jUthu;.

 vjpu;fhyj;jpy; eNdh njhopDl;gtpaypy; epfof;$ba nghUj;jkhd epiyik

fis vjpu;T $Wthu;.

ghlj;ijj; jpl;lkpLjy; njhlu;ghd MNyhridfs;:

 khztu;fs; xU jhkiu ,iyiaAk;> NtW ,iyfisAk; eidAk;gb

nra;J> mtw;wpd; kPJ ePu; ,Uj;jiy mtjhdpf;fr; nra;Aq;fs;. ,iyfs;

kPJ ePu; kPjp ,Uj;jiy mtjhdpj;J mwpf;ifg;gLj;Jq;fs;.

 jhkiu ,iy kPJ ePu; itj;jpUf;Fk; jd;ik ,y;yhj Njhw;wg;ghL jhkiu

tpisT vd;wiof;fg;gLk;. mJ eNdh mstPl;Lld; njhlu;GgLj;jg;gl;l xU

,aw;ifj; Njhw;wg;ghL MFk;.

 eNdhtpd; Kd;ndhl;L 10-9  vd;W ngauspf;fg;gLfpd;wnjd;gijf; $Wq;fs;.

 eNdhkPw;wu; vd;gJ gpy;ypadpy; xd;W vd;gij tpsf;Fq;fs;. Jzpf;iffspd;

eNdh msTj;jpl;lj;Jf;F cjhuzq;fs; toq;Fq;fs;.
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 vspa cjhuzq;fs; toq;Ftjd; %yk; eNdh njhopDl;gtpaiy tpsf;Fq;fs;.

 1 eNdhkPw;wupypUe;J 100 eNdhkPw;wu; (eNdh Jzpf;iffs;) tPr;rpDs;slq;Fk;

mikg;Gf;fs; gw;wpa fw;wy;.

 Ma;T kw;Wk; mgptpUj;jpg; gug;Gfspy; eNdh Jzpf;iffspd; <LghL.

 mtw;wpD}L eilKiwg;gLj;jg;gLk; cw;gj;jpr; nrad;Kiw

 eNdh mstPl;Lj; jpl;lj;jpYs;s ,aw;ifj; Njhw;wg;ghlhd jhkiu tpisTj;

jj;Jtj;jpdbg;gilapy; gpuNahfpf;fg;gLk; <ukhfhj Jzpfs; Ra J}a;ik

nra;Ak; fz;zhbfs; kw;Wk; Ra J}a;ik nra;Ak; epwg;g+r;Rfs; gw;wpa

tpsf;fkspg;gjw;fhf xU fye;Jiuahliy elj;Jq;fs;. (,jd; nghUl;L

fhnzhsp kw;Wk; glq;fisg; gad;gLj;Jq;fs;.)

 eNdh Ez;Jis mUl;lg;gl;l fhgid vspjhf tpsf;Fq;fs;.

 ePu; J}a;ikg;gLj;Jjypy; Ez;Jis mUl;lg;gl;l fhgdpd; Gwj;JwpQ;ry;

nray;Kiwia xU fye;JiuahlY}lhf tpsf;Fq;fs;.

 eNdh njhopDl;gtpaiyg; gad;gLj;Jtjhy; vjpu;fhyj;jpy; ehq;fs; vjpu;

Nehf;Fk; nghUj;jkhd Rw;whly; kw;Wk; Rfhjhug; gpur;rpidfs; gw;wp vjpu;T

$Wq;fs;.

Kjd;ikg; gjq;fs; / vz;zf;fUf;fs;:

 eNdhkhdp> jhkiutpisT> eNdh Ez;Jis mUl;lg;gl;l fhgd;.

jutpUj;jp cs;sPLfs;:

 eNdh njhopDl;gtpaypd; gpuNahfj;ijAk; ,aw;ifj; Njhw;wg;ghl;ilAk;

fhl;Lk; glq;fSk; fhnzhspfSk;.

fzpg;gPLk; kjpg;gPLk;:

 FO Kiwapy; eNdh njhopDl;gtpaypd; Njhw;wg;ghl;ilAk;> Gjpa fz;Lgpbg;Gf;

fisAk; Ma;T nra;j gpd;G xU mwpf;if jahupf;f khztu;fis newpg;

gLj;Jq;fs;.

 FO Kiwapy; Nrfupj;j jfty;fis Kd;itf;Fk;gb nra;Aq;fs;.

 gpd;tUk; epajpfspdbg;gilapy; kjpg;gPL nra;Aq;fs;.

 Nrfupf;fg;gl;l jfty;fspd; juk;

 jfty; %yq;fspd; ehdhtpjk;

 Kd;itg;G KiwAk; NeuKfhikj;JtKk;



37

Nju;r;rp 4.0 : Gtp kw;Wk; mz;lntspapd; ,ay;Gfs;> cilikfs;

kw;Wk; mtw;wpd; nrad;Kiwfs; vd;gdtw;iw tpsq;fp

mwpTg+u;tkhfTk; Ngz;jF KiwapYk; gad;gLj;JtJ

njhlu;ghfj; Njbaha;thu;.

Nju;r;rp kl;lk; 4.2 : kpd ;dy; jhf ;fj ;jpdhy; Vw ;gLk; tpgj;Jf;fisj;

jtpu;j;Jf; nfhs;tJ gw;wpj; Njbaha;thu;.

ghlNtisfs; : 08

fw;ww; NgWfs;:

,g;ghl myfpd; %yk; khztu;fs;>

 Kfpy;fs; cUthFk; tpjj;ij vspa Kiwapy; tpsf;Fthu;.

 Kfpy;fspy; fhzg;gLk; Vw;wq;fs; ntt;NtW tpjkhf ,wf;fkilAk;NghJ

kpd;dy; Vw;gLk; vdf; fUj;Jf; $Wthu;.

 ,wf;fj;jpd;NghJ Vw;gLk; kpd;Ndhl;lk; fhuzkhf ,bKof;fk; Vw;gLnkd

mwptpg;ghu;.

 kpd;dy; jhf;fj;jpdhy; Vw;gLk; tpgj;Jf;fisj; jtpu;j;Jf; nfhs;Sk;

Kd;ndr;rupf;iffs; gw;wpf; Fwpg;gpLthu;.

 ,bjhq;fp ,izg;G> kpd;dy; jhf;fq;fspypUe;J vt;thW ghJfhf;fpd;wnjd

tpsf;Fthu;.

 ,aw;if mdu;j;jkhd kpd;dy; jhf;fj;jpdhy; Vw;glf;$ba capu; kw;Wk;

nrhj;J ,og;Gfisj; jtpu;j;Jf; nfhs;s KbAk; vd;gij Vw;Wf; nfhs;thu;.

ghlj;ijj; jpl;lkpLjy; njhlu;ghd MNyhridfs;:

 ,yq;ifapy; nghJthf kpd;dy; epfOk; re;ju;g;gq;fis msitaPL nra;tjw;F

khztu;fis newpg;gLj;Jq;fs;. khztu;fshy; Nrfupf;fg;gl;l jfty;fspdbg;

gilapy; gpd;tUk; epfo;TfSf;Fk; mjw;fhd fhuzq;fSf;Fk; njhlu;ghd

fye;Jiuahliy Kd;ndLj;Jr; nry;Yq;fs;. (xU vspa tpsf;fNk vjpu;ghu;f;

fg;gLfpd;wJ.)

 vt;thW Kfpy;fs; kpd;dpay; uPjpahf Vw;wkilfpd;wd? (glTUtq;fs;

gad;gLj;jy;)

 gy;NtW topfspy; kpd;Ndw;wq;fs; ,wf;fkiljYk;> ,t;tpwf;fq;fspd;NghJ

,bKof;fk; cUthjYk; (fhnzhspf;fhl;rpg;gl;b> Gifg;glk; Nghd;wd

ntt;NtW tpj kpd;dpwf;fq;fisf; fhl;lg; gad;gLj;Jjy;)

 kpd;dpwf;fj;jpd;NghJ xspAk; xypAk; fhYjy; (xU epNahd; Nrhjpg;ghd;

(gy;G) gad;gLj;jp jputpaq;fis cuhAk;NghJ epiy kpd;Ndw;wq;fs;

cUthjiyf; fhl;rpg;gLj;jy;)

 kpd;dy; ghjpg;Gfs; (E}yff; fhnzhspf; fhl;rpg;gl;bfs; kw;Wk; nra;jpj;jhs;

mwpf;iffs;)
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 kpd;dy; fhuzkhf capu; kw;Wk; cilikfspd; ,og;Gfs; gw;wpa jfty;fs;

gy;NtW %yfq;fspypUe;J khztu;fs; Nrfupj;J> mtw;iw Kd;itf;fr;

nra;Aq;fs;. kpd;dypdhy; Vw;gLk; ghupa ghjpg;Gfis ,optsthf;fr; nra;Ak;

rhjdq;fisj; Njbawpe;J Kd;itf;fr; nra;Aq;fs;.

(,g;ghlk; fw;fj; njhlq;f ,U thuq;fSf;F Kd;G xU xg;gil Nghd;W

nfhLg;gJ nghUj;jkhdjhFk;.)

 khztu;fs; %yk; Kd;itf;fg;gl;l jfty;fisj; njhFf;Fk; tz;zk; xU

fye;Jiuahliy topelj;Jq;fs;. E}yff; fhnzhspfisAk;> nra;jpj;jhs;

mwpf;iffisAk; Kd;itAq;fs;. fye;Jiuahlypd;NghJ ,bKof;fj;jhy;

Vw;gLk; tpgj;Jf;fisf; Fiwf;f vLf;Fk; ghJfhg;G Kiwfis mwpKfk;

nra;Aq;fs;.

 kpd;dypdhy; Vw;gLk; tpgj;Jf;fSf;nfjpuhf vLf;ff;$ba ghJfhg;G eltbf;if

fs; gw;wp khztu;fSld; fye;JiuahLq;fs;.

Kjd;ikg; gjq;fs; / vz;zf;fUf;fs;:

 jpus; kio Kfpy;fs;> kpd;Vw;wq;fs;> Vw;wq;fspd; kpd;dpwf;fk;> kpd;dy;>

kpd;dw;flj;jp.

jutpUj;jp cs;sPLfs;:

 epNahd; Nrhjpg;ghd;> kpd;Ndw;wq;fis cuha;tjhy; cUthf;ff;$ba

rhjdq;fs;> fhnzhspfs;> glq;fs;> Gifg;glq;fs;> nra;jpj;jhs; mwpf;iffs;.

fzpg;gPLk; kjpg;gPLk;:

 FWtpdhf;fs; %yk; khztu;fis kjpg;gpLq;fs;.

 gpd;tUk; epajpfspdbg;gilapy; jfty;fs;> mwpf;iffs;> xg;gilfs;

khztu;fshy; Nrfupf;fg;gl;L Kd;itj;jtw;iw fzpg;gPL nra;Aq;fs;.

 jfty;fspd; nghUj;jg;ghL

 jfty;fspd; nrk;ik

 Nrfupf;fg;gl;l jfty;fspd; NghJkhd jd;ik
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Nju;r;rp 4.0 : Gtp kw;Wk; mz;lntspapd; ,ay;Gfs;> cilikfs;

kw;Wk; mtw;wpd; nrad;Kiwfs; vd;gdtw;iw tpsq;fp

mwpTg+u;tkhfTk; Ngz;jF KiwapYk; gad;gLj;JtJ

njhlu;ghfj; Njbaha;thu;.

Nju;r;rp kl;lk; 4.3 : ,aw;if mdu;j;jq;fs; njhlu;ghd tpQ;QhduPjpahd

gpd;dzpiaj; Njbaha;thu;.

ghlNtisfs; : 08

fw;ww; NgWfs;:

,g;ghl myfpd; %yk; khztu;fs;>

 rpy ,aw;if mdu;j;jq;fs; mjpfupj;jikf;fhd fhuzk; Gtpf;Nfhsj;jpd;

ntg;gepiy mjpfupj;jik vdf; $Wthu;.

 Gtpf;Nfhs ntg;gepiy mjpffupg;gjpy; gq;fspf;Fk; fhuzpfisg; ngaupLthu;.

 tspkz;lyj;jpy; Vw;gLfpd;w jho; mKf;fKk;> Ropf;fhw;Wk;> Gay; cUthtjw;

fhd fhuzk; vd;W fUj;Jf; $Wthu;.

 ,yq;ifapy; fle;J 50 tUl fhyq;fspy; Ropf;fhw;W> Gaypdhy; Vw;gLj;jg;gl;l

capu; kw;Wk; cilikfSf;F Vw;gl;l ,og;Gfs; njhlu;ghd mwpf;if

xd;iw Kd;itg;ghu;.

 g+fk;gk; kw;Wk; Gtp eLf;fk; Mfpatw;wpw;F ,l;Lr; nry;Yk; Gtpapaw; fhuzp

fis vspjhf tpsf;Fthu;.

 Rdhkp epiyf;F ,l;Lr; nry;Yk; fhuzpfis vspjhf tpsf;Fthu;.

 g+fk;gk; kw;Wk; Rdhkp Vw;gLtjw;fhd tha;g;Gfs; Gtpg;ghiwg; ghsq;fspd;

vy;iyfis mz;bAs;snjd;W $Wthu;.

 g+Nfhsj;jpy; cUthd Rdhkp epiy gw;wpa mwpf;if xd;iw Kd;itg;ghu;.

 fhl;Lj;jP Vw;gLtjpy; nry;thf;Fr; nrYj;Jk; fhuzpfis vspa Kiwapy;

tpsf;Fthu;.

 Gtpf;Nfhsj;jpy; Vw;gl;l fhl;Lj;jP gw;wpa jfty;fis Kd;itg;ghu;.

 ,aw;if mdu;j;jq;fs; Vw;gLtijj; jLf;f Kbahnjd;gij mwpe;J nfhs;sy;>

Mdhy; Maj;jkhjy; %yk; Vw;glf;$ba ghjpg;Gfis ,opthf;f KbAk;

vd;gij Vw;Wf;nfhs;thu;.

ghlj;ijj; jpl;lkpLjy; njhlu;ghd MNyhridfs;:

 juk; 7y; khztu;fs; vt;thW Gtpapd; XL Gtpg;ghiwj; jfLfspypUe;J

cUthfpd;wnjd;gijf; fw;Ws;shu;fs;. vt;thW Gtpj;jfLfs; xOq;FgLj;jg;

gLfpd;wd vd;gijr; nraw;ghL %yk; kPz;Lk; epidTgLj;Jq;fs;. nraw;ghl;bd;

nghUl;Lf; nfhjpf;f itj;j Xl;by; ntbg;Gfs; cs;s Kl;il my;yJ NtW

nghUj;jkhd khjpupiag; gad;gLj;Jq;fs;.
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 nghUj;jkhd xU nraw;ghL %yk; Gtpj;jfLfspd; (ghsq;fspd;) tpyfy;

gw;wp tpsf;fkspAq;fs;. Gtp Nkw;gug;gpy; Vw;gLj;jg;gLk; khw;wq;fs; njhlu;ghf

khztu;fspd; ftdj;ij <u;f;Fk; tifapy; fye;Jiuahly; elj;Jq;fs;.

(xU nghUj;jkhd nraw;ghL:- xU ePu;j;jl;by; my;yJ fpz;zj;jpy; ePu;

Cw;Wq;fs;. mq;Fs;s ePu; Nkw;gug;ig nghypj;jPd; jhs;fspdhy; %Lq;fs;.

gpd;du; ePiuf; fyf;Fq;fs;. jhs;fspd; vy;iyfspd; (tpspk;Gfspd;) elj;ijia

khztu;fs; mtjhdpf;fr; nra;Aq;fs;. vy;iyfspy; ePupd; mirit

mtjhdpf;fr; nra;Aq;fs;.)

 gpd;tUk; Njhw;wg;ghLfisAk; cz;ikfisAk;> fhuzq;fisAk; ntspg;gLj;j

xU fye;Jiuahliy elj;Jq;fs;.

 g+fk;gKk; Gtpmjpu;Tk;

 Rdhkpj;jhf;fk;

 g+fk;gk;> Gtpmjpu;T kw;Wk; Rdhkp cau;e;jstpy; Vw;gLk; gFjpfis

,dq;fhZq;fs;.

 Rdhkp Vw;gLtjw;fhd nghUj;jkhd Vida fhuzq;fs; (Nkw;$wpatw;wpd;

%yj;ijf; fhl;lf;$ba mirt+l;lq;fis (mdpNkrd;) ,izaj;jpypUe;J

fhl;Lq;fs;. mt;thW njupT nra;j epfo;r;rpj; jpl;lq;fisg; ghUq;fs;.)

 ,g;ghlj;ij Muk;gpg;gjw;F ,Uthuq;fSf;F Kd;ghf gpd;tUk; xg;gilfis

khztu;fSf;F toq;Fq;fs;.

xg;gil 1:

 fle;j 10 Mz;Lfspy; cyfpy; Vw;gl;l g+fk;gq;fs; gw;wpa fhu;du; jfty;fs;:

(Garner Informations)

 g+fk;gk; Vw;gl;l tUlk; /  jpfjp

 g+fk;gk; Vw;gl;l ,lk; / ehL

 g+fk;gj;jpy; Vw;gl;l ,wg;Gfspd; vz;zpf;if

 g+fk;gj;jpy; Vw;gl;l nrhj;J ,og;G

xg;gil 2:

 fle;j 20 Mz;Lfspy; cyfpy; Vw;gl;l Rdhkp gw;wpa fhu;du; jfty;fs;:

(Garner Informations)

 Rdhkp Vw;gl;l tUlk; /  jpfjp

 Rdhkp Vw;gl;l ,lk; / ehL

 Rdhkpapy; Vw;gl;l ,wg;Gfspd; vz;zpf;if

 Rdhkpapy; Vw;gl;l nrhj;J ,og;G

 ,yq;ifapy; fle;j miu E}w;whz;by; Ropf;fhw;W> Gaypdhy; Vw;gl;l

capupog;Gfs;> nrhj;J ,og;Gfs; gw;wpa mwpf;ifiag; ghlk; Muk;gpf;f

%d;W thuq;fSf;F Kd;ghfj; jahupf;Fk;gb khztu;fis mwpTWj;Jq;fs;.

mjw;fhd topfhl;ly;fis Nkw;nfhs;Sq;fs;.
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 Ropf;fhw;W> Gay; cUthf;fj;jpw;fhd tpsf;fj;jpd; nghUl;L khztu;fspdhy;

jahupj;j mwpf;ifia kjpg;gPL nra;Aq;fs;.

 cyfpy; kw;Wk; cs;@upy; mz;ikf;fhyq;fspy; Vw;gl;l fhl;Lj;jP kw;Wk;

mjw;fhd fhuzq;fs; gw;wpa cz;ikfis Kd;itj;Jf; fye;Jiuahly;

xd;iw elj;Jq;fs;.

 mz;ikf;fhyq;fspy; ,aw;if mdu;j;jq;fs; mjpfupg;gjw;Ff; fhuzk; g+Nfhs

ntg;gkhjNy vd;gij typAWj;Jq;fs;.

 g+Nfhs ntg;gkhYf;fhd fhuzq;fis vLj;Jf;fhl;b> me;epiyikia

,optsthf;f ehq;fs; vLf;ff;$ba eltbf;iffisf; fye;JiuahLq;fs;.

 ,jd; nghUl;L nra;jpg;gj;jpupif mwpf;iffisAk; fhnzhspfisAk; gad;

gLj;Jq;fs;.

 ,aw;if mdu;j;jq;fisj; jLf;f KbahJ vd;gij cjhuzq;fSld;

tpsf;Fq;fs;.

 Nkw;$wpatw;iwAk; mdu;j;jq;fshff; fUjp ,tw;iw ,optsthf;Fk; Kiwfs;

gw;wpf; fye;JiuahLq;fs;.

Kjd;ikg; gjq;fs; / vz;zf;fUf;fs;:

 ,aw;if mdu;j;jq;fs;> g+Nfhs ntg;gkhjy;> jhoKf;fk;> Ropf;fhw;W> Gay;>

Gtpajpu;r;rp> Gtpg;ghiwj;jfLfs; (ghsq;fs;)> g+fk;gk;> Rdhkp> fhl;Lj;jP

mdu;j;jq;fs;.

jutpUj;jp cs;sPLfs;:

 xU Kl;il> nghypj;jPd;jhs;fs;> fhnzhspfs;> ,izak;> gj;jpupifr;

nra;jpfs;> Gifg;glq;fs;> jftw; ifE}y;fs;.

fzpg;gPLk; kjpg;gPLk;:

 khztu;fisf; FWtpdh vOj;Jg;guPl;ir %yk; kjpg;gPL nra;Aq;fs;.

 gpd;tUk; epajpfspdbg;gilapy; khztu;fspd; xg;gilfs;> mwpf;iffisf;

fzpg;gPL nra;Aq;fs;.

 jfty;fspd; NghJkhd jd;ik

 jfty;fspd; nghUj;jg;ghL

 jfty;fspd; nrk;ik

 jfty;fis xOq;FgLj;jYk; Kd;itj;jYk;

 gad;gLj;jpa %yq;fs;
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Nju;r;rp 4.0 : Gtp kw;Wk; mz;lntspapd; ,ay;Gfs;> cilikfs;

kw;Wk; mtw;wpd; nrad;Kiwfs; vd;gdtw;iw tpsq;fp

mwpTg+u;tkhfTk; Ngz;jF KiwapYk; gad;gLj;JtJ

njhlu;ghfj; Njbaha;thu;.

Nju;r;rp kl;lk; 4.4 : capu;g;gy;tifikiaj; Njbaha;thu;.

ghlNtisfs; : 05

fw;ww; NgWfs;:

,g;ghl myfpd; %yk; khztu;fs;>

 capu;g;gy;tifikia tpsf;fpf; fhl;l vspa nraw;ghLfis xOq;FgLj;Jthu;.

 capu;g;gy;tifik vd;why; vd;d vdf; $Wthu;.

 capu;g;gy;tifikapd; Kf;fpaj;Jtj;ij tpgupg;ghu;.

 capu;g;gy;tifikf;fhd mr;RWj;jy;fis tpsf;Fthu;.

 #oy; njhFjpapd; Kf;fpa mk;rq;fisf; Fwpg;gpLthu;.

 ,aw;if kw;Wk; nraw;ifr; #oy; njhFjpfSf;F cjhuzq;fis Kd;

itg;ghu;.

 ,yq;ifapy; fhzg;gLk; ghupa #oy; njhFjpfisg; gl;bay;gLj;Jthu;.

 ,yq;ifapd; gpujhd #oy;njhFjpfspd; Kf;fpaj;Jtk;> gpujhd ,ay;Gfs;

Mfpatw;iwf; $wp kw;Wk; mtw;wpd; miktplq;fis ,yq;if tiuglj;jpy;

Fwpj;Jf; fhl;Lthu;.

 vkJ Gtpf;Nfhsj;jpd; epyTiff;fhf capu;g;gy;tifikapd; Kf;fpaj;Jtj;ij

Vw;Wf; nfhs;thu;.

ghlj;ijj; jpl;lkpLjy; njhlu;ghd MNyhridfs;:

 ghlrhiyj; Njhl;lf; fhzpapy; njupT nra;ag;gl;l epyg;gug;gpy; fhzg;gLk;

jhtuq;fs;> tpyq;Ffs; kw;Wk; $Wfs; (kz;> ePu;) Mfpatw;iw mit

fhzg;gLk; ,lq;fspNyNa ,Uf;FkhW ntt;NtW glq;fis tiua khztu;

fis topg;gLj;Jq;fs;.

 #oy; njhFjpapd; gpujhd gFjpfis jdpj;jdpahff; fhl;Lk; %d;W glq;fis

toq;Fq;fs;.

 Nkw;gb> glq;fs; xd;wd;kPJ xd;W Nkw;nghUe;Jk;NghJ ntspg;gLj;Jifia

khztu;fs; mtjhdpf;f toptFq;fs;.

 Rw;whlYf;Fj; Njitg;gLk; ntt;NtW fhuzpfisg; nghWj;J xU #oy;

njhFjpapy; ghupa NtWghL fhzg;gLk; vd;gij Nkw;gb mtjhdj;jpd;

%yk; fye;JiuahLq;fs;.

 kugZ nghUl;fs; kw;Wk; #ow;nwhFjp cl;gl jhtuq;fs;> tpyq;Ffs;

kw;Wk; Ez;zq;fpfs; ahtw;wpdJk; $l;Nl capu;g;gy;tifik vdg;gLk;

vd tpsf;Fq;fs;.
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 rpwpa vz;zpf;ifapy; fhzg;gLk; ,dq;fs;> ngupa vz;zpf;ifapy; fhzg;gLk;

,dq;fs; Mfpait xU #oy;njhFjpapd; ];jpujd;ikapy; vt;thW ghjpg;ig

Vw;gLj;Jfpd;wd vdf; fye;JiuahLq;fs;.

 ,yq;ifapy; capu;g;gy;tifikf;F Vw;glf;$ba mr;RWj;jy;fs; gw;wpa fye;

Jiuahly; xd;iw xOq;F nra;Aq;fs;.

 ,yq;ifapYs;s ,aw;ifr; #oy;njhFjpfis cjhuzq;fSld; vLj;Jf;

fhl;Lq;fs;.

 khtl;l vy;iyfSld; $ba ,yq;if tiuglnkhd;iw toq;fp khztu;

thOk; gpuNjrj;jpy; cs;s gy;NtW #oy;njhFjpfis Fwpj;Jf; fhl;l top

fhl;Lq;fs;.

 cjhuzq;fSld; ,yq;ifapy; fhzg;gLk; gpujhd #oy; njhFjpfis

,yq;if tiuglj;jpy; ePq;fs; Fwpg;gij khztu;fSk; jj;jk; tiuglq;fspy;

cupa Kiwapy; Fwpf;f mwpTWj;Jq;fs;.

 ,jidf; fhnzhspfs; kw;Wk; Gifg;glq;fs; %yk; tpsf;Fq;fs;.

 ,yq;ifapy; fhzg;gLk; gy;NtW #oy;njhFjpfspd; glq;fs; / Gifg;glq;fs;

kw;Wk; mtw;wpd; rpwg;gpay;Gfs; cs;slq;fpa ifNaL xd;iwj; jahupf;f

khztu;fis mwpTWj;Jq;fs;.

Kjd;ikg; gjq;fs; / vz;zf;fUf;fs;:

 capu;g;gy;tifik

 #oy;njhFjpfs;

 ,aw;ifr; #oy; njhFjpfs;

 cUthf;fg;gl;l #oy; njhFjpfs;

jutpUj;jp cs;sPLfs;:

 Rw;whlnyhd;wpd; gy;NtW gFjpfisf; fhl;Lk; glq;fs;> gy;NtW #oy;

njhFjpapd; Gifg;glq;fs;> #oy; njhFjpfisf; fhl;Lk; Njrpa tiuglq;fs;>

fhnzhspfs;.

fzpg;gPLk; kjpg;gPLk;:

 ,yq;ifapy; fhzg;gLk; gy;NtW #oy;njhFjpfs; gw;wpj; jahupf;Fk;

ifNal;il> gpd;tUk; epajpfspd; mbg;gilapy; kjpg;gpLq;fs;.

 vy;yhj; jfty;fspdJk; cs;slf;fk;

 NghJkhd jfty;fs;

 juTfspd; cz;ikj;jd;ik

 KbT
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Nju;r;rp 4.0 : Gtp kw;Wk; mz;lntspapd; ,ay;Gfs;> cilikfs;

kw;Wk; mtw;wpd; nrad;Kiwfs; vd;gdtw;iw tpsq;fp

mwpTg+u;tkhfTk; Ngz;jF KiwapYk; gad;gLj;JtJ

njhlu;ghfj; Njbaha;thu;.

Nju;r;rp kl;lk; 4.5 : nraw;ifr; Rw;whly; kw;Wk; gRik vz;zf;fU gw;wpj;

Njbaha;thu;.

ghlNtisfs; : 05

fw;ww; NgWfs;:

,g;ghl myfpd; %yk; khztu;fs;>

 nraw;ifr; Rw;whly; kw;Wk; gRik vz;zf;fU gw;wp vspa Kiwapy;

tpsf;Fthu;.

 tptrhaj;jpd;NghJ mNrjd grisfis tpl Nrjdg; grisfisg; gad;gLj;J

tjd; Kf;fpaj;Jtj;ij tpgupg;ghu;.

 fhLfspd; gug;gsitf; Fiwf;fhjgb rhFgb epyq;fis Mff;$ba mstpy;

tptrhaj;jpw;Fg; gad;gLj;Jtjd; Kf;fpaj;Jtk; gw;wp tpgupg;ghu;.

 tpQ;Qhd uPjpapy; fyg;Gg; gapu;r;nra;if kw;Wk; tptrha epyq;fspd; Kfhikj;

Jtk; gw;wpf; Fwpg;gpLthu;.

 czT cw;gj;jp> czT nfhz;L nry;yy;> czT fsQ;rpag;gLj;jy; kw;Wk;

czTg; ghJfhg;Gg; Nghd;w re;ju;g;gq;fspy; ,urhadg; nghUl;fisg; gad;

gLj;Jtjd; jPa tpisTfis tpgupg;ghu;.

 czT tpuakhtij ,optsthf;fp czTf; fhg;ig cWjp nra;tjw;fhf

mWtilf;F gpe;jpa El;gq;fisg; gad;gLj;Jtjd; Kf;fpaj;Jtj;ijf;

Fwpg;gpLthu;.

 ifj;njhopy;fspy; gad;gLk; ,urhadg; nghUs;fisAk;> mtw;why; Rw;whl

Yf;F Vw;gLk; jPikfisAk; ml;ltizg;gLj;Jthu;.

 ifj;njhopypy; gad;gLj;Jk; ,urhadg; nghUl;fisg; ghJfhg;ghd Kiwapy;

mfw;Wjypd; Kf;fpaj;Jtk; gw;wp tpgupg;ghu;.

 rf;jpiar; Nrkpf;ff;$ba tifapy; Rw;whlYf;F Neakhd Kiwapy; fl;llq;

fis epu;khzg;gjd; Kf;fpaj;Jtj;ijf; Fwpg;gpLthu;.

 gRik Kiw nfhz;L nry;yy; gad;gLj;jg;gLtij nkr;Rthu;.

ghlj;ijj; jpl;lkpLjy; njhlu;ghd MNyhridfs;:

 efu> ifj;njhopy;> tptrha Rw;whly; gw;wp tpsf;fp> mjd; %yk; nraw;ifr;

Rw;whly; njhFjp vd;why; vd;d vd;gij tpsf;Fq;fs;. (,jw;Fg; glq;fs;>

fhnzhspfs; Nghd;wtw;iwg; gad;gLj;Jq;fs;.)
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 nraw;ifr; Rw;whly; njhFjpapd; rhjfkhd> ghjfkhd mk;rq;fis

Kd;dpiyg;gLj;jg; glq;fisg; gad;gLj;jp Xu; njhopw;ghl;by; khztu;fis

<LgLj;Jq;fs;.

 gRik vz;zf;fUf;fis Kd;dpiyg;gLj;jpr; nraw;ifr; Rw;whlypd; ghjfq;

fis vt;thW vt;thW ,optsthf;fyhk; vd;gJ njhlu;ghd fye;Jiuahliy

epfo;j;Jq;fs;.

 fl;llq;fis epu;khzpf;Fk;NghJ vt;thW gRik vz;zf;fUf;fis Vw;fyhk;

vd;gJ njhlu;ghff; fye;JiuahLq;fs;.

 khztu;fSf;Fr; rPu;nfl;l Rw;whlnyhd;wpd; glk;> Gifg;glk; xd;iwf; fhl;b>

mjidg; gRik vz;zf;fUitg; gad;gLj;jpa Rw;whlyhf vt;thW khw;wyhk;

vd;gijf; fhl;l glk; khjpup xd;iwj; jahupf;Fk;gb khztu;fis topg;

gLj;Jq;fs;.

 Nrjdg; grisapd; gad;ghl;bd; Kf;fpaj;Jtk; gw;wpf; fye;Jiuahb vt;thW

tPl;by; Nrjdg; grisahf $l;Lg; grisiaj; jahupf;fyhk; vdf; fye;Jiu

ahLq;fs;.

 ghuk;gupa Kiwapy; gPilfisf; fl;Lg;gLj;Jk; Kiwfs; gw;wpa mwpf;if

xd;iwj; jahupf;Fk; gzpia khztu; FOf;fSf;F xJf;Fq;fs;.

 gapu;r;nra;ifapy; ePu; Kfhikj;Jtk;> mjd; Kf;fpaj;Jtk; Mfpad gw;wpf;

fye;Jiuahly; xd;iw xOq;FgLj;Jq;fs;. (kio ePiur; Nrkpj;jy;> nrhl;L

ePu;g;ghrdk;> ePu;f;fl;Lg;ghL)

 vt;thW epyq;fis cr;rg; gad; ngwj;jf;f tifapy; Kfhikj;Jtk;

nra;ayhk; vd;gJ njhlu;ghfg; gpd;tUk; tplaq;fspy; fye;JiuahLq;fs;.

 fyg;Gg; gapu;r;nra;if

 Row;rpg; gapu;r;nra;if

 gPilfSf;F vjpu;g;Gf; fhl;Lk; gapu; ,dq;fspd; tsu;g;G

 mjpf tpisr;ry; jUk; gapu; ,dq;fs; kw;Wk; ghjfkhd fhyepiy

epge;jidfSf;Fj; jhf;Fg; gpbf;Fk; gapu; ,dq;fs; Mfpatw;iwg; gapuply;.

 fhlopj;jiy vt;thW ,optsthf;fyhk; vdTk;> fpilf;fj;jF epyq;fis

vt;thW Kfhikg;gLj;jyhk; vdTk; fye;JiuahLq;fs;.

 NghJkhd Nghrizg; ngWkhdKila czT tpepNahfk; njhlu;ghd

czTf;fhg;ig cWjpg;gLj;j vLf;Fk; eltbf;iffs; gw;wp tpsf;Fq;fs;.

(czT cw;gj;jp> nfhz;L nry;yy;> fsQ;rpag;gLj;jy;> gjg;gLj;jy;> czT

tPzhFtij ,optsthf;fy;> gpe;jpa mWtil njhopDl;gk;.)

 czTg; ghJfhg;gpy; ,urhadg; nghUl;fisg; gad;gLj;Jtjhy; Vw;gLk;

ghjfkhd tpisTfisAk; kw;Wk; ghuk;gupa Kiwfisg; gad;gLj;jp czTg;

ghJfhg;G vd;gtw;iw tpQ;Qhd uPjpahf tpsf;Fq;fs;.

 gpe;jpa mWtil njhopDl;gj;jpd; ,ay;Gfisg; gad;gLj;jp czT

tPzhjiyj; jLf;fyhk; vd;Wk;> czitg; ghJfhf;fyhk; vd;Wk; cjhuzq;

fSld; tpsf;Fq;fs;.
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 ifj;njhopypy; gad;gLj;jg;gLk; ,urhadg; nghUl;fisAk;> mit vt;thW

Rw;whliy khRgLj;Jfpd;wd vd;gijAk;> ,optsthd #oy; ghjpg;Gld;

,t;thwhd ,urhadq;fis ntspafw;Wk; Kiwfs; gw;wp khztu;fSld;

fye;JiuahLq;fs;. ,tw;Wld; njhlu;ghd jfty;fis ml;ltizg;gLj;

Jq;fs;. (Rw;whlYf;F Neaj;jd;ik> rf;jpia Nrkpj;jy;> ePiuf; fsQ;rpag;

gLj;Jtjpd; Kf;fpaj;Jtk;.)

 nfhz;L nry;yypd;NghJ khRWjiy vk;Kiwfspdhy; ,optsthf;fyhk;

vd;gijf; fz;lwpe;J mwpf;ifg;gLj;Jk;gb khztu;fis topelj;Jq;fs;.

gRikf; nfhz;L nry;yy; vDk; vz;zf;fUf;fis cWjpg;gLj;Jq;fs;.

cjhuzk;:- FWfpa J}uq;fis ele;J nry;yy;> Jtpr;rf;fu tz;bfisg;

gad;gLj;jy;> fyg;gpd thfdq;fisg; gad;gLj;jy; kw;Wk; kpd;rhu thfdq;

fisg; gad;gLj;jy;.

Kjd;ikg; gjq;fs; / vz;zf;fUf;fs;:

 gRik vz;zf;fU> Nrjdg;gris> gPilf; fl;Lg;ghL> ePu; Kfhikj;Jtk;>

czT nfhz;L nry;yy;> czTg; ghJfhg;G> czTf;fhg;G> gpe;jpa mWtil

njhopDl;gk;> gRikf; nfhz;L nry;yy;.

jutpUj;jp cs;sPLfs;:

 Gjpdg; gj;jpupiff; fl;Liufs;> Jz;Lg;gpuRuq;fs;> rpWE}y;fs; kw;Wk; Nkw;gb

vz;zf;fUf;fSld; njhlu;ghd fhnzhspfs;.

fzpg;gPLk; kjpg;gPLk;:

 gPilf; fl;Lg;ghL njhlu;ghd mwpf;iffis khztu;fisj; jahupf;f xOq;F

gLj;jp> gpd;tUk; epajpfspd; mbg;gilapy; kjpg;gPL nra;Aq;fs;.

 gy;NtW gPilf; fl;Lg;ghl;L Kiwfs;

 Kiwfspd; jFjpj;jd;ikAk; tupirf;fpukKk;

 KbT

 gRik vz;zf;fUitg; gad;gLj;jpj; jahupj;j khjpupiag; gpd;tUk; epajpfisg;

gad;gLj;jpf; fzpg;gPL nra;Aq;fs;.

 Mf;fj;jpwd;

 mstPl;il mDrupj;jy;

 nghUj;jkhd nghUl;fisg; gad;gLj;jy;

 gRik vz;zf;fUtpd; cWjpg;ghL
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Nju;r;rp 4.0 : Gtp kw;Wk; mz;lntspapd; ,ay;Gfs;> cilikfs;

kw;Wk; mtw;wpd; nrad;Kiwfs; vd;gdtw;iw tpsq;fp

mwpTg+u;tkhfTk; Ngz;jF KiwapYk; gad;gLj;JtJ

njhlu;ghfj; Njbaha;thu;.

Nju;r;rp kl;lk; 4.6 : ,aw ;if tsq ;fs pd ;  g uk ; giyAk ;  ,aw ;if

tsq;fisg; Ngz;jF tpjkhf Efu;tijAk; gw;wpj;

Njbaha;thu;.

ghlNtisfs; : 05

fw;ww; NgWfs;:

,g;ghl myfpd; %yk; khztu;fs;>

 ,aw;if tsq;fs; gw;wp vspa Kiwapy; tpgupg;ghu;.

 ePupd; Ngz;jF ghtidia vspa Kiwapy; tpsf;Fthu;. (kioePu; mWtil

iag; gad;gLj;jy;.)

 kz;zpypUe;J fdpg;nghUl;fis Ntwhf;Ftjw;F eilKiwapYs;s Kiw

fisf; Fwpg;gpLthu;.

 ,uj;jpdf; fw;fspd; rpwg;gpay;Gfisf; Fwpg;gpLthu;.

 ntt;NtW tifahd ,uj;jpdf; fw;fspd; jdpj;Jtkhd ,ay;Gfis Kd;

itg;ghu;.

 ,uj;jpdf; fw;fs; mfOk; ifj;njhopy; fhuzkhf Rw;whlYf;Fk;> kdpjDf;Fk;

Vw;glf;$ba ghjfkhd tpisTfs; gw;wpa mwpf;if xd;iwr; rku;g;gpg;ghu;.

 ,aw;if tskhd jhtuq;fspy; ,Ue;J ngwg;gLk; gy;NtW tifahd gad;

fSf;F cjhuzq;fs; jUthu;.

 ,yq;ifapYs;s gy;NtW tifahd kuq;fs; kw;Wk; mtw;wpf; gad;ghLfs;

gw;wpa jfty;fisr; Nrfupj;J Kd;itg;ghu;.

 ,we;j kuq;fspd; gpupe;jopif gw;wp tpQ;Qhd uPjpahf tpsf;Fthu;.

 ,we;j kuk; gpupe;joptijj; jLf;Fk; Kiwfisg; gl;bay;gLj;Jthu;.

 ,aw;if tsq;fisg; Ngz;jF Kiwapy; gad;gLj;Jtjd; Kf;fpaj;Jtj;ij

Vw;Wf; nfhs;thu;.

ghlj;ijj; jpl;lkpLjy; njhlu;ghd MNyhridfs;:

 tFg;giwapy; fpilf;fj;jF gy;NtW nghUl;fs; jahupf;fj; Njitg;gLk;>

nraw;ifg; nghUl;fs; jahupf;fj; Njitg;gLk; ,aw;ifg; nghUl;fisj;

Njbawpe;J gl;bay;gLj;j khztu;fSf;F topfhl;Lq;fs;.

 kdpj nraw;ghLfspd; nry;thf;fpd;wp ,aw;ifj; Njhw;wg;ghlfshy; cUthd

nghUl;fNs ,aw;if tsq;fs; vd mwpKfg;gLj;Jq;fs;.
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 ePu;> fdpaq;fs;> ghiwfs;> fdpa nea; kw;Wk; jhtuq;fs; Mfpad ,aw;if

tsq;fs; vd mwpKfg;gLj;Jq;fs;.

 Kw;fhyj;jpYk;> jw;fhyj;jpYk; ePiug; ghJfhg;gjw;F kdpju; gad;gLj;jpa

Kiwfs; gw;wpf; fye;JiuahLq;fs;.

 ghiwfspypUe;J fdpaq;fis milatply;> kpjj;jy; Nghd;w Kiwfspdhy;

Ntwhf;Fjiyr; nra;Jfhl;bf; fye;JiuahLq;fs;.

 fbdj;jd;ik> khw;wj;jpw;Fs;shfhik> epwk; kw;Wk; cau; KwpTr;Rl;b vd;gd

,uj;jpdf; fw;fspd; rpwg;gpay;Gfs; vd khztu;fSf;F tpsf;Fq;fs;.

 ,uj;jpdf; ifj;njhopy; fhuzkhf Vw;gLk; ghjfkhd Rw;whly; epiyikfs;

kw;Wk; r%fj; jhf;fq;fs; gw;wp glq;fs;> fhnzhspfs; %yk; fye;Jiu

ahLq;fs;.

 ehshe;j tho;f;ifapy; jhtuq;fs; gad;gLk; re;ju;g;gq;fs; gw;wpa jfty;fisr;

Nrfupf;f khztu;fis topg;gLj;Jq;fs;. (mupkuq;fs;> czT> kUe;J>

vupnghUs; kw;Wk; gy;NtW cw;gj;jpfs;)

 ,we;j kuq;fs; cf;fyilAk; gy;NtW re;ju;g;gq;fis khztu;fs; mtjhdpf;f

cjTq;fs;.

 ,we;j kuq;fs; cf;fyiltjw;fhd fhuzq;fisAk;> ,we;j kuq;fs; cf;f

yilahky; ghJfhf;f vLf;fNtz;ba eltbf;iffisAk; gw;wpa jfty;fisr;

Nrfupf;Fk;gb khztu;fsplk; NfSq;fs;.

Kjd;ikg; gjq;fs; / vz;zf;fUf;fs;:

 fdpaq;fs;> ghiwfs;> gpupj;njLg;G> Ngz;jF ghtid> rpwg;gpay;Gfs;

jutpUj;jp cs;sPLfs;:

 kz;khjpup> rypj;njLf;Fk; $il>  ePu; khriljy; njhlu;ghd glq;fs; /

fhnzhspfs;> mfo;e;njLf;Fk; ifj;njhopypd; ghjfkhd tpisTfs; gw;wpa

glq;fs; fhnzhspfs;> cf;fpa kuj;Jz;L.

fzpg;gPLk; kjpg;gPLk;:

 fdpa kzy;> ,uj;jpdf; fw;fs;> ghiwfs; Nghd;w ,aw;if tsq;fs; mjpfstpy;

fhzg;gLk; ,lq;fis ,yq;if tiuglk; xd;wpy; khztu; FOf;fs; Fwpj;Jf;

fhl;Ltjw;F topfhl;Lq;fs;.

 gpd;tUk; epajpfspd; fPo; fzpg;gPL nra;Aq;fs;.

 rupahd jfty;fspd; gad;ghL

 rupahf tiuglj;jpy; Fwpj;jy;

 FOthfj; njhopw;gly;

 Neu Kfhikj;Jtk;

 kuq;fisg; ghJfhf;Fk; rpy topKiwfs; gupNrhjid uPjpahf nra;a

khztu;fSf;F xU xg;gilia toq;Fq;fs;.


