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07

,g;ghl myiff; fw;gjd; %yk;,g;ghl myiff; fw;gjd; %yk;,g;ghl myiff; fw;gjd; %yk;,g;ghl myiff; fw;gjd; %yk;,g;ghl myiff; fw;gjd; %yk; cq;fshy;cq;fshy;cq;fshy;cq;fshy;cq;fshy;

• xspapd; elj;ijiaAk; ,ay;GfisAk; kdpjj; NjitfSf;fhfg;

gad;gLj;jTk;

• xypiag; gpwg;gpj;jy;> xypr; nrYj;Jif vd;gtw;iw ,irf;

fUtpfisj; mikg;gjw;Fg; gad;gLj;jTk;;

• etPd njhlu ;ghly ; cgfuzq;fspd ; tpQ ;Qhdg+u ;t

mbg;gilfisj; JUtp MuhaTk;

Njitahd Nju;r;rpkl;lq;fis mila KbAk;.Njitahd Nju;r;rpkl;lq;fis mila KbAk;.Njitahd Nju;r;rpkl;lq;fis mila KbAk;.Njitahd Nju;r;rpkl;lq;fis mila KbAk;.Njitahd Nju;r;rpkl;lq;fis mila KbAk;.

xspAk; xypAk;xspAk; xypAk;xspAk; xypAk;xspAk; xypAk;xspAk; xypAk;
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7.1 xspapd; ,ay;igg; gad;gLj;jy;7.1 xspapd; ,ay;igg; gad;gLj;jy;7.1 xspapd; ,ay;igg; gad;gLj;jy;7.1 xspapd; ,ay;igg; gad;gLj;jy;7.1 xspapd; ,ay;igg; gad;gLj;jy;

 7.1.1 xspUk; nghUs;fSk; xspuhg; nghUs;fSk; 7.1.1 xspUk; nghUs;fSk; xspuhg; nghUs;fSk; 7.1.1 xspUk; nghUs;fSk; xspuhg; nghUs;fSk; 7.1.1 xspUk; nghUs;fSk; xspuhg; nghUs;fSk; 7.1.1 xspUk; nghUs;fSk; xspuhg; nghUs;fSk;

vkJ md;whl Ntiyfisr; nra;tjw;F xsp kpf mtrpakhdJ.

,jdhy;jhd; ehk; #upa xsp fpilf;Fk; gfy;Ntisapy; RWRWg;ghf gy

Ntiyfspy; <LgLfpd;Nwhk;. ,utpy; xspia toq;Ffpd;w nghUj;jkhd

xspKjy;fisg; gad;gLj;jp tPl;il xspA+l;LfpNwhk;. ,jd; %yk; ,utpYk;

gy Ntiyfis vk;khy; nra;a KbfpwJ.

gfypy; xspia toq;Ffpd;w #upaDk; ,utpy; ehk; gad;gLj;Jfpd;w

xspKjy;fSk; xspiaj; Njhw;Wtpf;fpd;wd. xspiaj; Njhw;Wtpf;fpd;w

(Ra xspu;Ts;s) nghUs;fs; xspu; nghUs;fs; vdg;gLk;. xspiaj;

Njhw;Wtpf;fhj (Ra xspu;tw;w) nghUs;fs; xspuhg; nghUs;fs; vdg;gLk;.

vk;ikr; #oTs;;s nghUs;fspy; ngUk;ghyhdit xspUk; nghUs;fsh>

xspuhg; nghUs;fsh vdr; rpe;jpj;Jg; ghUq;fs;. xspUk; nghUs;fSf;Fk;

xspuhg; nghUs;fSf;Fk; cupa rpy cjhuzq;fs; fPNo jug;gl;Ls;sd.

7.17.17.17.17.1.2 ehk; vt;thW nghUs;fisg; ghu;f;fpNwhk;?.2 ehk; vt;thW nghUs;fisg; ghu;f;fpNwhk;?.2 ehk; vt;thW nghUs;fisg; ghu;f;fpNwhk;?.2 ehk; vt;thW nghUs;fisg; ghu;f;fpNwhk;?.2 ehk; vt;thW nghUs;fisg; ghu;f;fpNwhk;?

xspUk; nghUs;fspypUe;J tUk; xsp vkJ fz;fis milAk;NghJ

mg;nghUs;fis vk;khy; ghu;f;f KbfpwJ. xspuhg; nghUs;fs; xspia

nts pt pLtj py ;iy . mg ;

nghUs;fis ehk; ghu ;f ;f

Ntz;Lkhdhy; xspKjypypUe;J

tUk; xsp mtw;wpy; gl;Lj;

njw pj ;J vkJ fz ;fis

miljy; Ntz;Lk; (cU 7.1).

xspUk;; nghUs;fs;xspUk; ; nghUs;fs;xspUk; ; nghUs;fs;xspUk; ; nghUs;fs;xspUk; ; nghUs;fs; xspuhg; nghUs;fs;xspuhg; nghUs;fs;xspuhg; nghUs;fs;xspuhg; nghUs;fs;xspuhg; nghUs;fs;

• #upad; • re;jpud;

• xspUk; kpd;Fkpo; • fUq;fy;

• xspUk; tpsf;F • fljhrp

• jPg;ge;jk; • Nfhs;fs;

ml;ltiz 7.1ml;ltiz 7.1ml;ltiz 7.1ml;ltiz 7.1ml;ltiz 7.1

rpe;jpAq;fs;!rpe;jpAq;fs;!rpe;jpAq;fs;!rpe;jpAq;fs;!rpe;jpAq;fs;!
re;jpud;> Nfhs;fs; vd;gd xspuhg; nghUs;fs; vdf; $wg;gLtjw;fhd

fhuzk; ahJ?

cU 7.1cU 7.1cU 7.1cU 7.1cU 7.1
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u u u u u xspf;fjpu;fSk; xspf;fw;iwAk;xspf;fjpu;fSk; xspf;fw;iwAk;xspf;fjpu;fSk; xspf;fw;iwAk;xspf;fjpu;fSk; xspf;fw;iwAk;xspf;fjpu;fSk; xspf;fw;iwAk;

gdp%l;lk; cs;s fhiy Ntisfspy; kuf;fpisfspD}lhf tUk;

#upa xspf;fw;iwfisj; njspthfg; ghu;j;jpUg;gPu;fs;  (cU 7.5). J}rp>

gdp cs;sNghJ xspf;fw;iwfis vkf;Fj; njspthfg; ghu;f;f KbAk;.

xspf;fw;iw vd;gJ gy xsp;f;fjpu;fspdhy; Fwpj;Jf; fhl;lg;gLk;.

xspf;fw;iwapd; ghijapy; rPg;G my;yJ gpsg;G cila fljhrp ml;ilia

itj;J nky;ypa xspf;fw;iwfisg; ngw;Wf;nfhs;syhk; (cU 7.6). xsp

nry;Yk; ghijapd; jpiriaf; Fwpg;gNj xspf;fjpu; MFk;. xspf;fjpu;

mk;Gf;Fwpiaf; nfhz;l Neu;Nfhl;bdhy; fhl;lg;gLk;.

cU 7.5 - #hpa xspf;fw;iwfs;cU 7.5 - #hpa xspf;fw;iwfs;cU 7.5 - #hpa xspf;fw;iwfs;cU 7.5 - #hpa xspf;fw;iwfs;cU 7.5 - #hpa xspf;fw;iwfs;

cU 7.4 - kp;d;#spypUe;JcU 7.4 - kp;d;#spypUe;JcU 7.4 - kp;d;#spypUe;JcU 7.4 - kp;d;#spypUe;JcU 7.4 - kp;d;#spypUe;J

 ngwg;gLk; xspf;fw;iw ngwg;gLk; xspf;fw;iw ngwg;gLk; xspf;fw;iw ngwg;gLk; xspf;fw;iw ngwg;gLk; xspf;fw;iw

cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?

kpd;kpdpg ;G +r ;r pfs; jkJ tapw ;wpd; mbg; gFjpapypUe;J xspia

ntsptpLfpd;wd. Mo;fly; kPdpdq;fspy; rpyTk; xspiaj; Njhw;Wtpf;fpd;wd.

NkYk; rpy fhshd; ,dq;fSk; xspiaj; Njhw;Wtpf;fpd;wd. mtw;wpy;

eilngWk; capu pay; ,urhadj; jhf ;fk ;  fhuzkhfNt xsp

cw;gj;jpahf;fg;gLfpwJ.

cU 7.2cU 7.2cU 7.2cU 7.2cU 7.2

kpd;kpdpg;G+r;rpfs;kpd;kpdpg;G+r;rpfs;kpd;kpdpg;G+r;rpfs;kpd;kpdpg;G+r;rpfs;kpd;kpdpg;G+r;rpfs;

cU 7.3cU 7.3cU 7.3cU 7.3cU 7.3

xspUk; fhshdxspUk; fhshdxspUk; fhshdxspUk; fhshdxspUk; fhshd ;; ;; ;

   xspUk; kpd;#spypUe;J

ntspNaWk; xspf;fw;iwfis

ePq;fs; mtjhdpj;jpUg;gPu;fs;.

(cU 7.4).

cU 7.6 - nky;ypacU 7.6 - nky;ypacU 7.6 - nky;ypacU 7.6 - nky;ypacU 7.6 - nky;ypa

xspf;fw;iwfisg; ngwy;xspf;fw;iwfisg; ngwy;xspf;fw;iwfisg; ngwy;xspf;fw;iwfisg; ngwy;xspf;fw;iwfisg; ngwy;

xspf;fw;iwfs;

rPg;G
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u u u u u xsp nry;Yk; ghijxsp nry;Yk; ghijxsp nry;Yk; ghijxsp nry;Yk; ghijxsp nry;Yk; ghij

xsp vt;thW nry;fpwJ? ,jid mwpar; nraw;ghL 7.1 ,y;

<LgLNthk;.

 nraw;ghL - 7.1 nraw;ghL - 7.1 nraw;ghL - 7.1 nraw;ghL - 7.1 nraw;ghL - 7.1
� xU gyifj;Jz;L;> %d;W fljhrp ml;ilfs;> Crp> nkOFtu;j;jp>

j Pg ;ngl ;b vd;gtw;iwg; ngw;Wf;nfhs;Sq;fs;. %d;W fljhrp

ml;ilfisAk; xd;wd; kPnjhd;whf itj;J  Crpapdhy;  mtw;wpd;

kj;jpapy; JisapLq;fs;. Jisfs; Neu;Nfhl;by; mikAkhW %d;W

ml;ilfisAk; gyifj; Jz;bd;kPJ itj;Jf;nfhs;Sq;fs;.

� Kjyhk; ml;ilapd; Kd;dhy; vupAk; nkOFtu;j;jpia itj;J

%d;whk; ml;ilapd; JisapD}lhf nkOFtu;j;jpia mtjhdpAq;fs;.

� ,uz;lhk; ml;iliag; gf;fkhfj; js;sp> kPz;Lk; %d;whk;

ml;ilapD}lhf nkOFtu;j;jpia mtjhdpAq;fs;. ,r;nraw;ghl;by; ngw;w

mtjhdp;g;GfspypUe;J xsp nry;Yk; ghij njhlu;ghf vk;KbTf;F tuyhk;?

%d;W JisfSk; xNu Neu;Nfhl;by; ,Uf;Fk;NghJ %d;whtJ

ml;ilapD}lhf nkOFtu;j;jpr; Rthiyiag; ghu;f;f KbfpwJ. ,jpypUe;J

xsp Neu;Nfhl;by; nry;fpwJxsp Neu;Nfhl;by; nry;fpwJxsp Neu;Nfhl;by; nry;fpwJxsp Neu;Nfhl;by; nry;fpwJxsp Neu;Nfhl;by; nry;fpwJ vd KbT nra;ayhk;. ,dp xspapd;

,ay;Gfisg; gw;wp Muha;Nthk;.

 7.13 xspapd; ,ay;Gfs; 7.13 xspapd; ,ay;Gfs; 7.13 xspapd; ,ay;Gfs; 7.13 xspapd; ,ay;Gfs; 7.13 xspapd; ,ay;Gfs;

Kfk; ghu;f;Fk; fz;zhbapy; tpOk;

#upa xspiar; Rtupd;kPNjh kjpypd; kPNjh

jpUg;gp kfpo;r;rpaile;jij Qhgfg;gLj;jpg;

ghUq;fs;.

r pd pkhg ; glq ;fspy ; my;yJ

njhiyf;fhl;rp ehlfq;fspd; glg;gpbg;G

eilngWk;NghJ gsgsg;ghd cNyhfj;

jfLfs; gpbf;fg;gLtijf; fz;bUg;gPu;fs;.

1

2

3

   cU 7.7 - njhiyf;fhl;rp epfo;r;rpcU 7.7 - njhiyf;fhl;rp epfo;r;rpcU 7.7 - njhiyf;fhl;rp epfo;r;rpcU 7.7 - njhiyf;fhl;rp epfo;r;rpcU 7.7 - njhiyf;fhl;rp epfo;r;rp

xd;wpd; xspg;gjpTxd;wpd; xspg;gjpTxd;wpd; xspg;gjpTxd;wpd; xspg;gjpTxd;wpd; xspg;gjpT
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fhl;rp vLf;fg;gLk; #oiy NkYk; xspA+l;lNt cNyhfj; jfLfs;

gad;gLj;jg;gLfpd;wd. Kfk; ghu;f;Fk; fz;zhbapd; %yKk; gsgsg;ghd

cNyhfj; jfl;bd; %yKk; eilngWtd xspj;njwpg;ghFk;.

u u u u u xspj;njwpg;Gxspj;njwpg;Gxspj;njwpg;Gxspj;njwpg;Gxspj;njwpg;G

Nkw;gug;nghd;wpd;kPJ gLk; xsp mNj Clfj;jpD}lhf NtnwhU

jpirapy; jpUk;gpr; nry;yNy xspj;njwpg;G vdg;gLk;. xg;gkhdJk;

gsgsg;ghdJkhd  Nkw;gug;Gfspy;  xsp  ed;whfj;  njwpg;gilfpd;wJ.

c-k;: jsthbfs;.

xg;gkhd gsg;gsg;ghd Nkw;gug;gpd;kPJ rkhe;jukhfg;gLk; xspf;fw;iw

mt;thNw rkhe;jukhfj; njwpg;giljy; xOq;fhd njwpg;G vdg;gLk;

(cU 7.8). jsthbfspy; eilngWk; njwpg;G> xOq;fhd xspj;njwpg;G

MFk;. vdpDk;> vy;yhg; gsgsg;ghd Nkw;gug;GfSk; xspia xOq;fhd

Kiwapy; njwpg;gilar; nra;ahJ.

ngUk;ghyhd Nkw;gug;Gfs; xg;gkw;wit. ,it rkhe;ju

xspf;fw;iwia xOq;fw;w Kiwapy; njwpg;gilar; nra;tjhy; xspf;fjpu;fs;

gy jpirfspy; gutr; nra;ag;gLk;. ,J guty; njwpg;G (xOq;fw;w

njwpg;G) vdg;gLk; (cU 7.9).

jsthbapy; epfOk; xspj;njwpg;G md;whl tho;f;ifapy; gad;gLk;jsthbapy; epfOk; xspj;njwpg;G md;whl tho;f;ifapy; gad;gLk;jsthbapy; epfOk; xspj;njwpg;G md;whl tho;f;ifapy; gad;gLk;jsthbapy; epfOk; xspj;njwpg;G md;whl tho;f;ifapy; gad;gLk;jsthbapy; epfOk; xspj;njwpg;G md;whl tho;f;ifapy; gad;gLk;

rpy re;ju;g;gq;fs;rpy re;ju;g;gq;fs;rpy re;ju;g;gq;fs;rpy re;ju;g;gq;fs;rpy re;ju;g;gq;fs;

� Kfk; ghu;f ;Fk; fz;zhbahfTk;

myq;fhu Nkirf; fz;zhbahfTk;

gad;gLk;.

� rpif myq;fhu epiyaq;fspYk;

moFf ; fiy e piyaq ;fs pYk ;

gad;gLk;.

� tpahghu epiyaq;fspy; nghUs;

fisAk; ,lj;ijAk; mjpfkhf;fpf;

fhl;Ltjw;Fk; gad;gLk;. jsthbfs;

gad;gLk; NtW re;ju;g;gq;fisAk;

mwpe;Jnfhs;Nthk;.

cU 7.9 - guty; njwpg;GcU 7.9 - guty; njwpg;GcU 7.9 - guty; njwpg;GcU 7.9 - guty; njwpg;GcU 7.9 - guty; njwpg;GcU 7.8 - xOq;fhd xspj;njwpg;GcU 7.8 - xOq;fhd xspj;njwpg;GcU 7.8 - xOq;fhd xspj;njwpg;GcU 7.8 - xOq;fhd xspj;njwpg;GcU 7.8 - xOq;fhd xspj;njwpg;G

jsthb

cU 7.10 - tpahghucU 7.10 - tpahghucU 7.10 - tpahghucU 7.10 - tpahghucU 7.10 - tpahghu

epiyaq;fspy; nghUs;fisepiyaq;fspy; nghUs;fisepiyaq;fspy; nghUs;fisepiyaq;fspy; nghUs;fisepiyaq;fspy; nghUs;fis

mjpfkhf;fpf; fhl;ly;mjpfkhf;fpf; fhl;ly;mjpfkhf;fpf; fhl;ly;mjpfkhf;fpf; fhl;ly;mjpfkhf;fpf; fhl;ly;
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fiyAUf;fhl;b fiyAUf;fhl;b fiyAUf;fhl;b fiyAUf;fhl;b fiyAUf;fhl;b (Kaleidoscope)

ePq;fs; rpWtajpy; 3 jsthbfisf;

nfhz;L mikj;j fiyAUf;fhl;bapD}lhfg;

ghu;j;j gy;NtW Nfhyq;fis epidT

$Uq;fs;. xsp njwpg;gile;jikahNyNa

gy;NtW Nfhyq;fs; Njhd;wpd.

#o;fhl;b #o;fhl;b #o;fhl;b #o;fhl;b #o;fhl;b (Periscope)

#o;fhl;bahdJ jLg;gpw ;F NkNy

cs;stw;iwg; ghu;g;gjw;Fg; gad;gLfpd;wJ.

vspa #o;fhl;bia ,U jsthbfisg;

gad;gLj;jp Mf;fpf;nfhs;syhk;. cU 7.12

kjpYf;F mg;ghy; eilngWgtw;iw xUtu;

#o;fhl;b %yk; mtjhdpg;gijf; fhl;LfpwJ.

   cU 7.11 - fiyAUf;fhl;bcU 7.11 - fiyAUf;fhl;bcU 7.11 - fiyAUf;fhl;bcU 7.11 - fiyAUf;fhl;bcU 7.11 - fiyAUf;fhl;b

fWg;Gf;fljhrp

cU 7.12 - #o;fhl;biag;cU 7.12 - #o;fhl;biag;cU 7.12 - #o;fhl;biag;cU 7.12 - #o;fhl;biag;cU 7.12 - #o;fhl;biag;

gad;gLj;jy;gad;gLj;jy;gad;gLj;jy;gad;gLj;jy;gad;gLj;jy;

xg;gil - 1xg;gil - 1xg;gil - 1xg;gil - 1xg;gil - 1

fiyAUf;fhl;b mikf;Fk; Kiw

• 6 cm ePsk;> 2 cm mfyk; nfhz;l %d;W jsthbfs;> fWg;Gf; fljhrp>

upRj;jhs;> xl;Lehlh vd;gtw;iwg; ngw;Wf;nfhs;Sq;fs;.

• %d;W MbfisAk; Kf;Nfhz tbtpy; xOq;fikj;J> fWg;Gf;

fljhrpapdhy; Rw;wp> xl;Lehlhtpdhy; xl;bf;nfhs;Sq;fs;.

• cgfuzj;jpd; xUKidia upRf; fljhrpapdhy; %b> xl;Lehlhtpdhy;

xl;Lq;fs;;.

• fiyAUf;fhl;bapd; jpwe;j KidapD}lhf G+tpjo;fs;> rpW epwkzpfs;

vd;gtw;iw ,l;L mk;KidapD}lhf cs;Ns mtjhdpAq;fs;;.

• xU G+tpjio my;yJ xU epwkzpia ,l;L> Njhd;Wk; tpk;gq;fspd;

vz;zpf;ifiaf; fhZq;fs;.
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u u u u u xspKwpTxspKwpTxspKwpTxspKwpTxspKwpT

Nkirapy; itf;fg;gl;bUe;j ePu; epuk;gpa fz;zhbf; Ftisapd;

Nkyhf vl;bg; ghu;;j;j tpkyd;> Ftisapd; fPopUe;j gj;jpupifapd;

vOj;Jfs; cau;e;J fhzg;gl;lij mtjhdpj;jhd;. mJ gw;wp tpQ;Qhd

Mrpupauplk; tpdtpaNghJ xspKwpNt ,j;Njhw;wg;ghl;Lf;Ff; fhuzk;

vd Mrpupau; $wpdhu;. mLj;jhf xspKwpT vd;why; vd;d vd;gJ gw;wpf;

fw;Nghk;.

xspKwpT vd;gJ xspapd; elj;ijfspy;; xd;whFk;. xsp Xu;

Clfj;jpypUe;J (jputpaj;jpypUe;J) NtNwhu; Clfj;jpw;Fr; (jputpaj;jpw;Fr;)

nry;Yk;NghJ mt;T+lfq;fisg; gpupf;Fk; Nkw;gug;gpy; tpyfyiljy; my;yJ

mjd; ghijapy; Vw;gLk; khw;wk; xspKwpT vdg;gLk;.

tspapypUe;J xspf;fw;iwnahd;W fz;zhbf;Fw;wpapD}lhfr;

nry;Yk;NghJ xspapd; ghijapy; khw;wk; Vw;gLtij mwpag; gpd;tUk;

nraw;ghl;by; <LNthk;.

 nraw;ghL - 7.2 nraw;ghL - 7.2 nraw;ghL - 7.2 nraw;ghL - 7.2 nraw;ghL - 7.2

� nts;isf; fljhrp> fz;zhbf;

Fw;wp> jsthb> gpsitAila

fljhrp ml;il> Fz;^rpfs;

Mfpa nghUs;fisg; ngw;Wf;

nfhs;Sq;fs;.

� Nkirapd ; k PJ nts;isf ;

fljhrpia tpupj;J> mjd;kPJ

fz;zhbf;Fw;wpia itj;J> fz;zhbf;Fw;wpapd; Gw cUit tiue;J

nfhs;Sq;fs;.

� jsthbisg; gad;gLj;jpr; #upa xspia fljhrp ml;ilapd;

gpstpD}lhfr; nrYj;Jq;fs;.

� ngwg;gLk; xspf;fw;iwiaf; fz;zhbf;Fw;wpapd;kPJ tpor; nra;Aq;fs;.

� fz;zhbf; Fw;wpapy;gLk; xspf;fw;iwAk; fz;zhbf;Fw;wpapypUe;J

ntsptUk; xspf;fw;iwAk; nry;Yk; ghijfis milahsg;

gLj;Jtjw;F ,U Fz;^rpfs; tPjk; mit nry;Yk; ghijapy;

Fw;Wq;fs;.

� Fz;^rpfs; Fw;wpa Gs;spfisf; Nfhl;bdhy; ,izj;Jf; fz;zhbf;

Fw;wpapD}lhf xsp Kwpe;J nrd;w Kiwia mwpe;Jnfhs;Sq;fs;.

xspf;fw;iwfs; tspapy; ,Ue;J fz;zhbf;Fr; nry;Yk; NghJk;

fz;zhbapy; ,Ue;J tspf;Fr; nry;Yk;NghJk; Kwptilfpd;wd (cU 7.13).
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xspf;fjpu;fs; tspapypUe;J ePupDs; nry;Yk;NghJk; ePupypUe;J

tspf;F ntsptUk;NghJk;  Kwptilfpd;wd (nraw;ghL 7.3).

 nraw;ghL - 7.3 nraw;ghL - 7.3 nraw;ghL - 7.3 nraw;ghL - 7.3 nraw;ghL - 7.3

xspia CLflj;jf;$ba gpshj;jpf;F (Perspex) my;yJ fz;zhbf;

Ftisnahd;wpy; e Pu ; vLj;J> nraw;ghL 7.2 ,y; $wpathW

xspf;fw;iwiar; nrYj;jp xsp Kwptij mtjhdpAq;fs;.

mupak; vd;gJ fz;zhbahyhd / gpshj;jpf;fpdhyhd xspGftplf;$ba

j pz ;kf ;  Fw ;w pahFk ; . fz;zhb mu paj ;j pD}lhfr ; #u pa

xspf;fw;iwnahd;iwr; nrYj;Jk;NghJ xspf;fw;iwapy; Vw;gLk; khw;wj;ij

nraw;ghL 7.4 ,d; %yk; fz;lwpNthk;.

 nraw;ghL - 7.4 nraw;ghL - 7.4 nraw;ghL - 7.4 nraw;ghL - 7.4 nraw;ghL - 7.4

� jsthb> 600 
×,600 

×,600 mupak; vd;gtw;iwg; ngw;Wf;nfhs;Sq;fs;.

� #upa xspf;fw;iwnahd;iwj; jsthb %yk; njwpg;gilar; nra;J

mupaj;jpd;kPJ tpOj;Jq;fs;.

� mupaj;jpypUe;J ntspNaWk; xspf;fw;iwiar; Rtupy; my;yJ   jpiuapy;

tpor; nra;J mtjhdpAq;fs;.

mupaj;jpd;kPJ tpOk; #upa xspf;fw;iw mupaj;jpD}lhfr; nrd;W

ntspNaWk; NghJ gy epwq;fshfg; gpuptij ePq;fs; fhzyhk; (cU7.14).

jpiuapy; tpOj;jg;gLk; 7 epwq;fisf; nfhz;l epwg;gl;il jpUrpak;

vdg;gLk;. ,jpypUe;J nts;nshsp 7 epwq;fisf; nfhz;lJ vd mwpayhk;.

mitahtd Cjh (violet)> fUePyk; (indigo)> ePyk; (blue)> gr;ir (green)>

kQ;rs; (yellow)> nrk;kQ;rs; (orange)> rptg;G (red)) vd;gd MFk;.

,t;thW nts;nshsp VO epwq;fshfg; gpupifailjy; epwg;gpupf;ifepwg;gpupf;ifepwg;gpupf;ifepwg;gpupf;ifepwg;gpupf;if

vdg;gLk;.

1'7'13 rEmh 
cU 7.13 - fz;zhbf;Fw;wpapD}lhf KwptilAk; xspf;fw;iwcU 7.13 - fz;zhbf;Fw;wpapD}lhf KwptilAk; xspf;fw;iwcU 7.13 - fz;zhbf;Fw;wpapD}lhf KwptilAk; xspf;fw;iwcU 7.13 - fz;zhbf;Fw;wpapD}lhf KwptilAk; xspf;fw;iwcU 7.13 - fz;zhbf;Fw;wpapD}lhf KwptilAk; xspf;fw;iw
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 cq;fSf;Fj; njupAkh? cq;fSf;Fj; njupAkh? cq;fSf;Fj; njupAkh? cq;fSf;Fj; njupAkh? cq;fSf;Fj; njupAkh?
nts;nshsp 7 epwq;fshy; MdJ vd;gij Kjypy; fz;lwpe;jtu; Nru;

Irhf; epA+w;wd; (fp.gp. 1666 ,y;) Mthu;.

u u u u u xspKwpTld; njhlu;Gila Njhw;wg;ghLfs;xspKwpTld; njhlu;Gila Njhw;wg;ghLfs;xspKwpTld; njhlu;Gila Njhw;wg;ghLfs;xspKwpTld; njhlu;Gila Njhw;wg;ghLfs;xspKwpTld; njhlu;Gila Njhw;wg;ghLfs;

vkJ md;whl tho;tpy; fhzf;$ba xspKwpTld; njhlu;Gila

,U Njhw;wg;ghLfshtd:

• fhdy; ePu; - ntg;gk; mjpfKs;s #upa xsp $ba ehspy; Neuhd

ghijapy; Njhd;Wk;.

• thdtpy; - kioKfpy;fs; epiwe;Js;s Ntis #upaDf;F vjpu;j;

jpirapy; Njhd;Wk;.

• ePh; epug;gg;gl;l fz;zhbf; Ftisnahd;wpy; itf;fg;gl;l ngd;rpy;

Kwptile;J Njhw;wkspj;jy;.

 cq;fSf;Fj; njupAkh? cq;fSf;Fj; njupAkh? cq;fSf;Fj; njupAkh? cq;fSf;Fj; njupAkh? cq;fSf;Fj; njupAkh?

xU nghUs; rptg;G epwkhf ,Uf;fpwnjdpy; mjd; epwk; vt;thW

Vw;gLfpd;wJ? mg;nghUs; nts;nshspapd; VO epwq;fspy; rptg;G epwj;ij

kl;Lk; njwpg;gilar; nra;J Vida epw xspfis cwpQ;RtNj ,jw;Ff;

fhuzkhFk;.

xU nghUs; Fwpj;j epwj;jpy; Njhd;Wtjw;fhd fhuzj;ij ,k;Kiwapy;

tpsf;fyhk;. vy;yh epwq;fisAk; cwpQ;Rk; Nkw;gug;G fWg;G epwkhfTk;

vy;yh epwq;fisAk; njwpg;gilar; nra;Ak; Nkw;gug;G nts;is epwkhfTk;

fhzg;gLk;.

   cU 7.14 - epwg;gpupf;ifcU 7.14 - epwg;gpupf;ifcU 7.14 - epwg;gpupf;ifcU 7.14 - epwg;gpupf;ifcU 7.14 - epwg;gpupf;if
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7.2 xypiag; gpwg;gpj;jy;> xypr; nrYj;Jif>7.2 xypiag; gpwg;gpj;jy;> xypr; nrYj;Jif>7.2 xypiag; gpwg;gpj;jy;> xypr; nrYj;Jif>7.2 xypiag; gpwg;gpj;jy;> xypr; nrYj;Jif>7.2 xypiag; gpwg;gpj;jy;> xypr; nrYj;Jif>

,irf; fUtpfs;,irf; fUtpfs;,irf; fUtpfs;,irf; fUtpfs;,irf; fUtpfs;

 7.2.1 xypiag; gpwg;gpj;jy; 7.2.1 xypiag; gpwg;gpj;jy; 7.2.1 xypiag; gpwg;gpj;jy; 7.2.1 xypiag; gpwg;gpj;jy; 7.2.1 xypiag; gpwg;gpj;jy;

vq;fs; #oypy; Njhw;Wtpf;fg;gLk; gy;NtW tifahd xypfis

ehk; nrtpkLf;fpNwhk;. ,e;;j xypfs; vt;thW Njhw;Wtpf;fg;gLfpd;wd?

rpwpa gupNrhjid xd;wpd; %yk; ,jid tpsq;fpf;nfhs;s Kaw;rpg;Nghk;.

rpwpa Nrhw;wpg;ge;njhd;iw E}ypy; fl;bj;

njhq;ftpLq;fs;. gpd;> kzp xd;iw xypf;fr;

nra ;Aq ;fs ; .  xy pf ; f pd ; w kzpiar ;

Nrhw;wpg;ge;Jld; njhLkhW itj;J elg;gij

mtjhdpAq;fs; (cU 7.15). kzpapd;

mjpu;Tf;Nfw;gr; Nrhw;wpg;ge;J kzpapypUe;J

mg;ghy; js;sg;gLtijf; fhzyhk;.

xypj;Jf;nfhz;bUf;Fk; kzpiaf; ifahy; gpbj;jJk; xyp epd;WtpLk;.

mJ Vd;? kzp xypf;Fk;NghJ mjpu;T Vw;gLfpd;wJ. mjdhy; xyp

cUthfpd;wJ. iffspdhy; kzpiag; gpbf;Fk;NghJ mjpu ;T

epWj;jg;gLtjhy; xypAk; epWj;jg;gLfpwJ. ,jpypUe;J mjpu;tpd; %yk;

xyp cUthfpd;wJ vd;gJ njspthfpd;wJ.

u u u u u mjpu;T kPbwd;mjpu;T kPbwd;mjpu;T kPbwd;mjpu;T kPbwd;mjpu;T kPbwd;

mjpu;T Vw;gLk; tPjk; my;yJ XuyF Neuj;jpy;

Vw;gLk; mjpu;Tfspd; vz;zpf;if mjpu;T kPbwdmjpu;T kPbwdmjpu;T kPbwdmjpu;T kPbwdmjpu;T kPbwd;

vdg;gLk;. xU nrf;fdpy; xU mjpu;T Vw;gl;lhy;

mjd; mjpu;T kPbwd; 1HZ
 
MFk;. cU 7.16 ,y;

fhl;lg;gl;Ls;sthW nghUj;jg;gl;Ls;s ntl;Lths;

myif mjpu;tilar; nra;Aq;fs;.

ntl;Lths; myfpd; Xa;Tj; jhdk; A MFk;. mJ B tiu

,lk;ngau;f;fg;gl;L tplg;gLfpd;wNghJ> B,ypUe;J A,D}lhf C tiu

,aq;fp> kPz;Lk; A ,w;F tUk; tiuAs;s ,af;fk; Xh; mjpu;T vdg;gLk;.

,t;thW xU nrf;fDf;F 100 mjpu;Tfs; Vw;gl;lhy; mjd; mjpu;T kPbwd;

100Hz MFk;.

cU 7.15cU 7.15cU 7.15cU 7.15cU 7.15

  cU 7.16cU 7.16cU 7.16cU 7.16cU 7.16
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u u u u u Nfs;kPbwd; vy;iyNfs;kPbwd; vy;iyNfs;kPbwd; vy;iyNfs;kPbwd; vy;iyNfs;kPbwd; vy;iy

xyp miyfspd; vy;yh kPbwd;fSf;Fk; cupa xypfs; vkf;Ff;

Nfl;gjpy;iy. Fwpg;gpl;l kPbwd; tPr;Rf;F ,ilg;gl;l xypfis khj;jpuNk

vk;khy; Nfl;f KbfpwJ. ,k;kPbwd; vy;iy> kdpjr; nrtpapd; Nfs;kPbwd;

vy;iy vdg;gLk;. kdpjdpd; Nfs;kPbwd; vy;iy 20 Hz njhlf;fk; 20 000 Hz

tiuf;Fk; MFk;. mjpu;T kPbwd; 20 Hz ,w;Ff; FiwthfTk; 20 000 Hz

,w;Ff; $LjyhfTk; cs;s kPbwd;fisf; nfhz;l xypfs; vkf;Ff;

Nfl;gjpy;iy. ntsthy; 70 000 Hz kPbwd; nfhz;l xypiaAk; eha; 20

Hz ,w;Ff; Fiwe;jJk; 25 000 Hz ,w;Ff; $baJkhd xypfisAk;

Nfl;ff;$baJ.

 7.2.2 xypr; nrYj;Jif7.2.2 xypr; nrYj;Jif7.2.2 xypr; nrYj;Jif7.2.2 xypr; nrYj;Jif7.2.2 xypr; nrYj;Jif

xypKjypypUe;J vOk; xyp mt;tplj;jpypUe;J vy;yh ,lq;fSf;Fk;

guTfpd;wJ. ,t;thW xyp gut Clfk; xd;W Njit. ehk; Nfl;Fk;

xypfs; tspapD}lhfNt vkJ fhij te;jilfpd;wd. tspapD}lhf

khj;jpukd;wp jpz;k> jput Clfq;fspD}lhfTk; xyp nry;fpd;wJ.

cNyhfq;fs;> ePu; Nghd;wit mt;thwhd Clfq;fSf;Fr; rpy

cjhuzq;fshFk;.

cU 7.17 ,y; fhl;lg;gl;Ls;sthW

kzpr;rhbapDs;Ns xU kpd;kzpiag;

nghUj;jp> mjid ,af;Ftjw;fhf rhbapd;

ntspg;Gwj;Nj Msp xd;iw ,izj;Jf;

nfhs;Sq;fs;. kpd;kzpia ,af;Fk;NghJ

mJ mj p u ;tjhy ;  Vw ; gLk ;  xy pia

ntspapypUe;J Nfl;ff;$bajhf ,Uf;Fk;.

vdpDk;> rhbapDs;Ns cs;s tspiag;

gbg;gbahf gk;;gpapd; %yk; mfw;Wk;NghJ

Nfl;Fk; xypAk; gbg;gbahff; Fiwe;J nry;Yk;. rhbapYs;s tsp

KOikahf mfw;wg;gl;lgpd; kpd;kzp mjpu;e;jNghJk; kzpapd; xyp

ntspNa Nfl;fhJ. ,jpypUe;J xyp nry;tjw;F Clfk; xd;W mtrpak;

vd;gJ njspthfpd;wJ. ntt;NtW Clfq;fspy; xypapd; Ntfk; NtWgl;bUf;Fk;.

 7.2.3 xypKjy; - ,irf; fUtpfs; 7.2.3 xypKjy; - ,irf; fUtpfs; 7.2.3 xypKjy; - ,irf; fUtpfs; 7.2.3 xypKjy; - ,irf; fUtpfs; 7.2.3 xypKjy; - ,irf; fUtpfs;

xypiag; gpwg;gpf;fpd;w nghUs;fs; xypKjy;fs;xypKjy;fs;xypKjy;fs;xypKjy;fs;xypKjy;fs; vdg;gLk;.

,irf;fUtpfs; xypKjy;fSf;Fr; rpy cjhuzq;fshFk;. rpy ,irf;

fUtpfspd; ,ioia mjpur; nra;Jk; rpy ,irf; fUtpfspd; nkd;rt;it

mjpur; nra;Jk; xyp gpwg;gpf;fg;gLk;;. tspepuiy mjpu;tilar; nra;tjd;

%yk; xypiaj; Njhw;Wtpf;Fk; ,irf; fUtpfSk; cs;sd.

kpd;kzp
kzpr;rhb

cwpQ;R gk;gpf;F

cU 7.17cU 7.17cU 7.17cU 7.17cU 7.17



,ytr tpepNahfj;jpw;fhf
78

u u u u u ,io ,irf; fUtpfs;,io ,irf; fUtpfs;,io ,irf; fUtpfs;,io ,irf; fUtpfs;,io ,irf; fUtpfs;

taypd;> fpl;lhu;> kz;lyPd;>

tPiz Nghd;wtw;wpd; ,ioia

mUl;b mjpur; nra;tjd; %yk;

xypiaj; Njhw ;Wtpf ;fyhk ; .

,t;Tgfuzq;fspy; nky;ypa

gyifahy; nra;ag;gl;l xU

Jis nfhz;l ngl;b fhzg;gLk;.

,J xypg;ngl;b vdg;gLk;.

,ioahdJ xypg;ngl;bapy; njhLifAWtijj; jtpu;g;gjw;F mJ

ghyj;jpd; Nkyhf ,izf;fg;gl;bUf;Fk;. ,ioapd; ,Oitia khw;Wtjw;F

Mzpfs; nghUj;jg;gl;Ls;sd.

u u u u u nkd;rt;it mjpur;nra;J xypiag; gpwg;gpj;jy;nkd;rt;it mjpur;nra;J xypiag; gpwg;gpj;jy;nkd;rt;it mjpur;nra;J xypiag; gpwg;gpj;jy;nkd;rt;it mjpur;nra;J xypiag; gpwg;gpj;jy;nkd;rt;it mjpur;nra;J xypiag; gpwg;gpj;jy;

kj;jsk;> Nksk;> cLf;F> jk;gl;lk; Nghd;w ,irf; fUtpfspYs;s

nkd;rt;it mjpu;tilar; nra;tjd; %yk; xyp gpwg;gpf;fg;gLfpd;wJ.

u u u u u tspepuiy mjpur;nra;J xypiag; gpwg;gpj;jy;tspepuiy mjpur;nra;J xypiag; gpwg;gpj;jy;tspepuiy mjpur;nra;J xypiag; gpwg;gpj;jy;tspepuiy mjpur;nra;J xypiag; gpwg;gpj;jy;tspepuiy mjpur;nra;J xypiag; gpwg;gpj;jy;

ePq;fs; Xiyf; fPw;wpdhy; nra;j CJFoiy CJk;NghJ mjpYs;s

tspepuy; mjpu;tiltjdhy; xyp Njhw;Wtpf;fg;gLfp;d;wJ. Mu;Nkhdpak;>

nkNyhbf;fh> kTj; Xu;fd;> vf;fhsk;> Gy;yhq;Foy;> ehj];tuk; Nghd;w

,irf; fUtpfs; tspepuy; mjpu;tjd; %yk; xypiaj; Njhw;Wtpf;fpd;wd.

cU 7.19 - nkd;rt;it mjpur;cU 7.19 - nkd;rt;it mjpur;cU 7.19 - nkd;rt;it mjpur;cU 7.19 - nkd;rt;it mjpur;cU 7.19 - nkd;rt;it mjpur;

nra;tjd; %yk; xypnra;tjd; %yk; xypnra;tjd; %yk; xypnra;tjd; %yk; xypnra;tjd; %yk; xyp

gpwg;gpf;fg;gLk;gpwg;gpf;fg;gLk;gpwg;gpf;fg;gLk;gpwg;gpf;fg;gLk;gpwg;gpf;fg;gLk;

,irf; fUtpfs;,irf; fUtpfs;,irf; fUtpfs;,irf; fUtpfs;,irf; fUtpfs;

cU 7.20 - tsp epuiy mjpur; nra;tjd;cU 7.20 - tsp epuiy mjpur; nra;tjd;cU 7.20 - tsp epuiy mjpur; nra;tjd;cU 7.20 - tsp epuiy mjpur; nra;tjd;cU 7.20 - tsp epuiy mjpur; nra;tjd;

%yk; xyp gpwg;gpf;fg;gLk; ,irf; fUtpfs;%yk; xyp gpwg;gpf;fg;gLk; ,irf; fUtpfs;%yk; xyp gpwg;gpf;fg;gLk; ,irf; fUtpfs;%yk; xyp gpwg;gpf;fg;gLk; ,irf; fUtpfs;%yk; xyp gpwg;gpf;fg;gLk; ,irf; fUtpfs;

cU 7.18 - ,ioia mUl;Ltjd;cU 7.18 - ,ioia mUl;Ltjd;cU 7.18 - ,ioia mUl;Ltjd;cU 7.18 - ,ioia mUl;Ltjd;cU 7.18 - ,ioia mUl;Ltjd;

%yk; xyp gpwg;gpf;fg;gLk; ,irf;fUtpfs;%yk; xyp gpwg;gpf;fg;gLk; ,irf;fUtpfs;%yk; xyp gpwg;gpf;fg;gLk; ,irf;fUtpfs;%yk; xyp gpwg;gpf;fg;gLk; ,irf;fUtpfs;%yk; xyp gpwg;gpf;fg;gLk; ,irf;fUtpfs;
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7.3 jftw; njhlu;ghly; Kiwfs;7.3 jftw; njhlu;ghly; Kiwfs;7.3 jftw; njhlu;ghly; Kiwfs;7.3 jftw; njhlu;ghly; Kiwfs;7.3 jftw; njhlu;ghly; Kiwfs;

kdpju; gz;ila fhyj;jpy; gy r%ff; FOf;fshf tho;e;J te;jdu;.

xU r%ff; FOtpdu; J}uj;jpy; cs;s Vida r%ff; FOtpdUf;Fj;

jfty;fisj; njuptpf;f Ntz;ba Njit ,Ue;jJ. ,jw;fhf mtu;fshy;

gy njhlu;ghly; Kiwfs; ifahsg;gl;ld.

Kf;fpakhfg; gz;ila fhyj;jpy; NtWgl;l Kiwfspy; xypia

vOg;gp gy;NtW jfty;fs; gupkhwg;gl;ld. ,k;Kiw Fuit Kiw

vdg;gl;lJ. ,ij tpl NtW gy vspa njhlu;ghly; KiwfSk;

ifahsg;gl;ld. mtw;Ws; rpy fPNo jug;gl;Ls;sd.

•  mk;gpy; jfty; vOjpa Xiyia ,izj;Jj; J}u ,lq;fSf;F va;jy;.

• kiyAr;rpapy; jP%l;bg; Gifia Vw;gLj;jy;.

• Fjpiug; ghfdpd; %yk; nra;jp mDg;Gjy;.

• jfty; vOjpa Xiyiag; Gwh my;yJ NtW gwitfspd; fhypy;

my;yJ fOj;jpy; fl;b mDg;Gjy;.

• KuR miwjy; %yk; jfty; njuptpj;jy;.

• epwf;nfhbfs; %yk; nra;jp njuptpj;jy;.

• ,uTNtisfspy; xspia Vw;gLj;jpj; jfty;fisj; njuptpj;jy;.

 xg;gil - 2 xg;gil - 2 xg;gil - 2 xg;gil - 2 xg;gil - 2
gz;ila fhyj; jftw; njhlu;ghly; Kiwfs; gw;wpa Nkyjpf

jfty;fisf; Nfl;lwpe;J rpw;NwL xd;iwj; jahupAq;fs;.

Nkw;$wpathwhd vspa jftw;; njhlu;ghly; Kiwfisf; ifahz;l

kdpjd;> gbg;gbahf Kd;Ndwpj; jw;NghJ cyfpd; ve;jnthU ,lj;jpw;Fk;>

Njitahd jfty;fis kpff; FWfpa fhyj;jpDs; gupkhwpf;nfhs;Sk;

cau; njhopDl;gj; jftw; njhlu;ghly; Mw;wiyg; ngw;Ws;shd;.

cU 7.21 - Fuy; vOg;gpAk; jP %l;bAk; jfty; gupkhWk; gz;ilacU 7.21 - Fuy; vOg;gpAk; jP %l;bAk; jfty; gupkhWk; gz;ilacU 7.21 - Fuy; vOg;gpAk; jP %l;bAk; jfty; gupkhWk; gz;ilacU 7.21 - Fuy; vOg;gpAk; jP %l;bAk; jfty; gupkhWk; gz;ilacU 7.21 - Fuy; vOg;gpAk; jP %l;bAk; jfty; gupkhWk; gz;ila

Kiwfs;Kiwfs;Kiwfs;Kiwfs;Kiwfs;
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 7.3.1 nlypfpuhg;  7.3.1 nlypfpuhg;  7.3.1 nlypfpuhg;  7.3.1 nlypfpuhg;  7.3.1 nlypfpuhg; (Telegraph) - - - - - je;jp Kiw je;jp Kiw je;jp Kiw je;jp Kiw je;jp Kiw

nlypfpuhg; my;yJ je;jp Kiw> njhiyNgrp

fz;Lgpbf;fg;gLtjw;F Kd;G nra;jpfisj; J}u

,lq;fSf;F mDg;Gtjw;fhfg; gad;gLj;jg;gl;lJ. kpd;

fz;Lgpbf;fg;gl;l gpd; mjidg; gad;gLj;jpj; J}u

,lq;fSf;Fj; jfty;fis mDg;Gtjw;F tpQ;Qhdpfs;

Kad;wdu;. ,jd; tpisthf mnkupf;fhtpd; epA+Nahu;f;

gy;fiyf;fofj;ijr; Nru;e;j Nguhrpupau; rh%Nty;

Nkhu;]; vd;gtuhy; 1835 ,y; ~nlypfpuhg;| vd;Dk;

cgfuzk; cUthf;fg;gl;lJ.

nlypfpuhg; Kiwapy; nra;jpfis mDg;Gtjw;F Nkhu;]; FwpaPl;L

Kiw (Morse code) gad;gLj;jg;gl;lJ. ,k;Kiwapy; Mq;fpy

vOj;JfSf;Fk; G+r;rpaj;jpypUe;J xd;gJ tiuapYs;s vz;fSf;Fk;

gjpyhff; Fw;Wg;Gs;spfSk; rpWNfhLfSk; (f PWfSk;) gad;

gLj;jg;gLfpd;wd. nlypfpuhg; ,ae;jpuj;jpd; kpd;Rw;iw> Mspia %bg;

G+uzg;gLj;Jk;NghJk; (on) njhLg;gfw;Wk;NghJk; (off) jfty; ngwNtz;ba

,lj;jpYs;s cgfuzj;jpd; fljhrp / jhs; kPJ rkpf;iQf; FwpaPLfs;

,lg;gLfpd;wd.

,t;Tgfuzj;jpd; Mspia xU Kiw mOj;jptpl;lTld; Gs;spnahd;W

Njhd;Wk;. Mspia mOj;jpathW ,Uf;Fk;NghJ rpWNfhL Njhd;Wk;.

,t;thW Njhd;Wk; FwpaPLfs; mirfpd;w fljhrpapd;kPJ ,lg;gLk;. ,t;thW

jftypYs;s Mq;fpy vOj;JfSk; vz;fSk; mtw;Wf;Fupa FwpaPl;Lr;

Nru;khdq;fshfj; jfty; ngwNtz;ba ,lj;jpw ;F nlypfpuhg;

cU 7.22cU 7.22cU 7.22cU 7.22cU 7.22

rh%Nty; Nkhu;];rh%Nty; Nkhu;];rh%Nty; Nkhu;];rh%Nty; Nkhu;];rh%Nty; Nkhu;];

cU 7.23 - Nkhu;];cU 7.23 - Nkhu;];cU 7.23 - Nkhu;];cU 7.23 - Nkhu;];cU 7.23 - Nkhu;];

FwpaPl;LKiwFwpaPl;LKiwFwpaPl;LKiwFwpaPl;LKiwFwpaPl;LKiw

nlypfpuhg; Rw;Wnlypfpuhg; Rw;Wnlypfpuhg; Rw;Wnlypfpuhg; Rw;Wnlypfpuhg; Rw;W

A ,lk; B ,lk;

Msp

Gtpj; njhLg;G

kpd;fk;gp kpd;fyk;kpd;fyk;
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,ae;jpuj;jpD}lhf mDg;gg;gLk;. jfty; ngwg;gLk; ,lj;jpy; Fwpg;gpl;l

Nfhyj;jpw;F mikaf; Fwpf;fg;gl;l Gs;spfSk; NfhLfSk; mtw;Wf;Fupa

Mq;fpy vOj;JfshfTk; vz;fshfTk; khw;wg;gl;Lj; jftyhf;fg;gLk;.

Gs;sp ~bl;| (DIT) vdTk; NfhL ~lh| (DAH) vdTk; miof;fg;gLk;.

rpy nrhw;fSf;Fupa FwpaPLfs; fPNo jug;gl;Ls;sd.

 xg;gil - 3xg;gil - 3xg;gil - 3xg;gil - 3xg;gil - 3
Morse code vd;w Mq;fpyr; nrhy;iy Nkhu;]; FwpaPl;L Kiwapy;

vOjpf; fhl;Lq;fs;.

 cq;fSf;Fj; njupAkh? cq;fSf;Fj; njupAkh? cq;fSf;Fj; njupAkh? cq;fSf;Fj; njupAkh? cq;fSf;Fj; njupAkh?
fl;Gydw;wtu;fspd; njhlu;ghly; Kiwia ,yFgLj;j 1821 ,y; Y}ap

gpnuapy; vd;gtuhy; gpnuapy; vOj;J Kiw (gpnuapy; mupr;Rtb)

mwpKfg;gLj;jg;gl;lJ (cU 7.24). fz;ghu;it ,y;yhjtu;fSk;

njspthfg; ghu;f;f Kbahjtu;fSk; njspthd ghu;it cs;stu;fs;

Nghy; thrpf;fTk; vOjTk; gpnuapy; Kiw cjTfpd;wJ.

fhJ Nfl;fhjtu;fSk; tha;Ngr Kbahjtu;fSk; jkJ iffspd;

%yNk njhlu;ghLfpd;whu;fs;. mtu;fs; gad;gLj;Jtjw;Fr; irifnkhop

(irifahy; fhl;Ljy;) cUthf;fg;gl;Ls;sJ. xt;Nthu; Mq;fpy

vOj;Jf;Fk; Fwpj;j irif cs;sJ. ,r;iriffSf;Ff; iffSk;

iftpuy;fSk; gad;gLj;jg;gLfpd;wd.

•  GOD

       lhlhbl; lhlhlh     lhbl;bl;

.. - - -   -

 •   SUN

bl;bl;bl; bl;bl;lh lh bl;

  . . .    . .   . - -

- - .

 SOS

bl;bl;bl;     lhlhlh   bl;bl;bl;

. . .  . . . - - -

•  fg;gy; tpgj;Jf;F MshFk;NghJ SOS (Save Our Souls) rkpf;iQ

  mwptpg;G kpfTk; gpugy;akhdjhFk;.

cU 7.24 - gpnuapy; mupr;RtbcU 7.24 - gpnuapy; mupr;RtbcU 7.24 - gpnuapy; mupr;RtbcU 7.24 - gpnuapy; mupr;RtbcU 7.24 - gpnuapy; mupr;Rtb    gpnuapy; vOj;ij thrpj;jygpnuapy; vOj;ij thrpj;jygpnuapy; vOj;ij thrpj;jygpnuapy; vOj;ij thrpj;jygpnuapy; vOj;ij thrpj;jy;

cU 7.25cU 7.25cU 7.25cU 7.25cU 7.25
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ekJ ehl;by; jghw; Nrit Muk;gpf;fg;gl;l fhyq;fspy; Nkhu;];

Kiwapd; %yNk je;jpfs; mDg;gg;gl;ld. ,k;Kiw xU fhyj;jpy; kpfg;

gpugy;ak; mile;jpUe;j NghjpYk; ,jdhy; ngwg;gLk; jfty;fis

tpiuthf nkhopngau;f;Fk; jpwikAs;stu;fs; ,y;yhjpUe;jik

,k;Kiwapy; fhzg;gl;l xU gpujp$ykhFk;.

 7.3.2 njhiyNgr 7.3.2 njhiyNgr 7.3.2 njhiyNgr 7.3.2 njhiyNgr 7.3.2 njhiyNgrppppp /njhiygd;dp njhiygd;dp njhiygd;dp njhiygd;dp njhiygd;dp      (Telephone)

je;jp KiwapYs;s FiwghLfis

ePf;Fk; tifapy; J}uj;jpy; cs;stNuhL

jkJ nrhe ;jf ;  Fuy py ;  njhlu ; G

nfhs ;tjw ; f hf cUthf ;fg ; gl ; l

cgfuzNk njhiyNgrpahFk;. ,J

mnyf;rhz;lu; fpufhk; ngy; vd;gtuhy;

1876 Mk; Mz;L fz;Lgpbf;fg;gl;lJ.

njhiyNgrpapd; thq;fpapy; EZf;Fg;gd;dpAk; nrtpg;gd;dpAk;

,izf;fg;gl;Ls;sd. njhiyNgrpapy; xUtu; NgRk;NghJ mjd;

thq;fpapYs;s EZf;Fgd;dpapd; tpjhdk; mjpu;tjhy; khWk; kpd;Ndhl;lk;

Njhd;Wfpd;wJ. ,k;kpd;Ndhl;lk; fk;gp topahff; flj;jg;gl;L ciuahlypy;

<Lgl;Ls;s kw;iwatupd; njhiygd;dpia milAk;. mjd; thq;fpapYs;s

nrtpg;gd;dpia kpd;Ndhl;lk; mjpur; nra;tjhy; xyp kPSUthf;fg;gLfpd;wJ.

,jdhy;> kWKidapYs;stu; NgRtij ,k;KidapypUe;J Nfl;f KbfpwJ.

mz;ikf; fhykhff; fk;gpapy;yhf; ifalf;fj; njhiyNgrpfs; mjpfk;

gad;gLj;jg;gLfpd;wd.

cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?
kpd;dypd;;NghJ njhiyNgrpfisg; gad;gLj;JtJ kpf Mgj;jhdjhFk;.

mt;Ntis njhiyNgrpf; fk;gpapD}lhf tUk; ngupa kpd;Ndhl;lk;

fhuzkhf mjidg; gad;gLj;Jgtu; ghjpg;Gf;Fs;shthu;. MfNt>

njhiyNgrp ,izg;igj; Jz;bf;f Ntz;Lk;.

 7.3.3 njhiyefy; 7.3.3 njhiyefy; 7.3.3 njhiyefy; 7.3.3 njhiyefy; 7.3.3 njhiyefy;     (Fax machine)

njhiygd;dp kpfg; gaDs;s cgfuzkhf ,Ue;jNghJk;

rpyNtisfspy; mtw;wpypUe;J ngwg;gLk; jfty;fs; njsptw;witahf

,Uf;Fk;. NgRgtupd; Fuy;> NgRk; Mw;wy;> Rw;whlypYs;s rj;jq;fs;>

,ilA+Wfs; Mfpad gupkhwg;gLk; jftypd; njsptw;w jd;ikf;Ff;

fhuzkhf mikayhk;. ,jidj; jtpu;g;gjw;fhf vOj;J %yk;> jfty;fis

tpiuthfTk; J}u ,lq;fSf;Fk; mDg;Gk; njhiyefy; Kiw

fz;Lgpbf;fg;gl;;lJ.

cU 7.26 - njhiyNgrp
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1907 ,y; N[u;kd; ehl;ilr; Nru;e;j Mu;ju;

Nfhu;d; (Arthur korn) ,jid cUthf;fpdhu;.

Facsimile vd;w nrhy;ypd; RUf;fNk fax

vd;gjhFk;. mDg;gg;gLk; jftiyf; nfhz;l

jhs ; >  njhiyefy ;  ,ae ;j p uj ; j pDs ;

nrYj;jg;gl;lJk; mjpYs;s myfplyp (scanner)

%yk; jfty; tuptupahf thrpf ;fg ;gl ;L

k pd ; rk pf ;iQfshf khw ; wg ; gLf pd ; wJ .

kpd;rkpf;iQfs; njhiyj;njhlu;G flj;Jk;

Clfq;fs; topahfj; jfty; ngwNtz;batupd;

Fax fljhrpapd;kPJ gjpf;fg;gLfpd;wd. ,J %yg;gpujpia xj;jjhf mikAk;.

njhiyefy; %yk; glq;fs;> ml;ltizfs;> tiuGfs; Nghd;wtw;iwAk;

mDg;gKbAk;.

 7.3.4 ,izak; 7.3.4 ,izak; 7.3.4 ,izak; 7.3.4 ,izak; 7.3.4 ,izak;     (Internet)

jfty; njhopDl;g tsu;r;rpapd; xU iky;fy;yhf

,izaj;ijf; Fwpg;gplyhk;. cynfq;fDKs;s 50

k py ;y pad ;fSf ;Fk ; mj pfkhd fzpd pfs pd ;

tiyaikg;ghf ,jidf; Fwpg;gplyhk; (net work of net

works).

,izaj;ijg; gad;gLj;Jtjw;Ff; fzpdp> njhiyNgrp> ,iza

,izg;G Mfpad Njit. xU fzpdpapy;; ngUksT jfty;fisr; Nrkpj;J

itf;fTk; NjitahdNghJ tpiuthf mtw;iwg; ngw;Wf;nfhs;sTk;

KbAk;. vdNt> fzpdpfspd; tiyaikg;gpD}lhf jfty;fisg;

ghpkhWtjd; %yk; vt;tsT njhifahd jfty;fisg; ngw KbAk;

vd;gij vz;zpg; ghUq;fs;.

,izaj;jpd; FwpaPL cU 7.28 ,y; jug;gl;Ls;sJ. mjpy; vOj;J

e KbtpypiaAk;> mijr; Rw;wpAs;s tl;lk; ,izaj;jpD}lhf mfpyk;

KOtijAk; milayhk; vd;gijAk; Fwpf;fpwJ.

 xg;gil - 4xg;gil - 4xg;gil - 4xg;gil - 4xg;gil - 4
,izaj;jpD}lhf ehk; ngwf;$ba ed;ikfs; vd;w jiyg;gpd; fPo;

rpWFwpg;NgL xd;iwj; jahupAq;fs;.

,izaj;jpdhy; tuyhw;WuPjpahd jfty;fis khj;jpuky;yhJ rw;W

Neuj;jpw;F Kd;du; ele;j jfty;fisAk; ngw;Wf;nfhs;s KbAk;.

,yq;ifapYs;s mNdf ghlrhiyfs; ,izag; gf;fq;fis

mikj;Js;sd.

cU 7.27cU 7.27cU 7.27cU 7.27cU 7.27

njhiyefy; ,ae;jpuk;njhiyefy; ,ae;jpuk;njhiyefy; ,ae;jpuk;njhiyefy; ,ae;jpuk;njhiyefy; ,ae;jpuk;

cU 7.28cU 7.28cU 7.28cU 7.28cU 7.28
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rpy gaDs;s ,izaj;jsq;fs; tUkhW:rpy gaDs;s ,izaj;jsq;fs; tUkhW:rpy gaDs;s ,izaj;jsq;fs; tUkhW:rpy gaDs;s ,izaj;jsq;fs; tUkhW:rpy gaDs;s ,izaj;jsq;fs; tUkhW:

•  ,yq;iff; fy;tp mikr;R www.moe.gov.lk

•  ,yq;iff; fy;tp ntspaPl;Lj; jpizf;fsk; www.edupub.gov.lk

•  ,yq;ifg; guPl;irj; jpizf;fsk; www.doenets.lk

•  ,yq;ifj; Njrpa fy;tp epWtfk; www.nie.lk.

•  ehrh epWtdk; www.nasa.gov

 7.3.5 kpd;dQ;ry;7.3.5 kpd;dQ;ry;7.3.5 kpd;dQ;ry;7.3.5 kpd;dQ;ry;7.3.5 kpd;dQ;ry;     (e - mail)

,izaj;jpD}lhfj; njhlu;ghLk; Kiwfspy; kpfg; gpugy;akhdJ
kpd;dQ;ry; MFk;. ,izaj;ijg; gad;gLj;jp xU fzpdpapypUe;J
,d;ndhU fzpdpf;Fj; jfty;fis Nfhg;Gfshf> glq;fshf> Nrkpf;fg;gl;l
ciuahly;fshf mDg;Gjy; kpd;dQ;ry; %yk; eilngWfpd;wJ.
kpd;dQ;riyg; gad;gLj;Jtjw;Fj; njhiygd;dp> fzpdp> ,izak; Mfpad
Njit.

kpd;dQ;ry; Ntfj;Jld; rhjhuz jghy; Kiw jfty; njhlu;ghliy
xg;gpl;lhy; rhjhuz jghiy ej;ijj; jghy; (snail mail) vd;W miof;fyhk;.
fljhrp> Kj;jpiu> fbj ciw kw;Wk; jghy; Nrit vd;git
kpd;dQ;rYf;Fj; Njitaw;wit.

 xg;gil - 5xg;gil - 5xg;gil - 5xg;gil - 5xg;gil - 5
kpd;dQ;ry; KiwiaAk; rhjhuz jghy; KiwiaAk; xg;gpl;L

ml;ltiznahd;iwj; jahupAq;fs;.

rpy gaDs;s kpd;dQ;ry; Kftupfs; fPNo jug;gl;Ls;sd.
tplk; njhlu;ghd jfty; ikak; - poisons@sltnet.lk.

E}jdrhiy / mUk;nghUl; fhl;rpafk; - mmdep@slt.lk

tpyq;fpdf;fhl;rpr; rhiy  - Zoosl@slt.lk

- HOME PAGEcU 7.29cU 7.29cU 7.29cU 7.29cU 7.29
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 gapw;rpgapw;rpgapw;rpgapw;rpgapw;rp

1. xU khztd; ngw;w mDgtq;fs; rpy fPNo jug;gl;Ls;sd. xspapd;

,ay;Gfis mbg;gilahff; nfhz;L fPNo jug;gl;Ls;s tpdhf;fSf;F

tpil jUf.

(i) ~~kpd;#spd; xspf;fw;iw fljhrpapd;kPJ gl;Lj; njwpf;Fk;NghJ

fljhrpiag; ghu;f;fyhk;. vdpDk;> jsthbapy; kpd;#s; xspf;fw;iw

gl;Lj; njwpf;Fk;NghJ jsthbiag; ghu;g;gJ rpukkhf mikAk;. ,jw;fhd

fhuzk; vd;d?

(ii) ~~xspf;fw;iwnahd;W nry;Yk; ghijf;Ff;

FWf;fhf iftpuy;fs; %yk; ntt;NtW

tbtq;nfhz;l epoy;fis cUthf;f KbAk;||.

,q;F tpuy;fspD}lhf xsp nry;y Kbahjjhy;

epoy; Njhd;Wfpd;wJ. ,ijj; jtpu epoy;

Njhd;Wtjw;fhd NtW fhuzk; xd;iwf;

Fwpg;gpLf.

(iii) Mw;wpd; cz;ikahd Mok; vkf;Fj;

Njhw;Wk; Moj;ij tpl mjpfkhdJ.

a. xspapd ; vt;tpay;G fhuzkhf

,t;thW Njhd;WfpwJ?

b. Mw ;w pd ;  mba py ;  fhzg ; gLk ;

nghUnshd ;w pd ;  gUkDf ;Fk ;

cz;ikahd gUkDf;Fk; ,ilapy;

fhzg;gLk; njhlu;ig vOJf.

c. Mw;wpd; mbapy; ,Ue;J tUk; xspf;fjpiu A B vdf; Fwpj;jhy; fz;iz

te;jilAk; rupahd Kwpfjpiu Fwpf;Fk; vOj;Jr;Nrhb vJ?

2. tsp> ePu;> gyif> cNyhfk; vd;gtw;wpD}lhf xyp gazpf;fpd;wJ.

m. (i) re;jpudpy; ,Ue;J ,Utu; mUfUNf epd;W fijj;jhYk; xUtu;

fijg;gJ kw;wtUf;Ff; Nfl;gjpy;iy. mjw;fhd fhuzk; ahJ?

(ii) J}uj;jpy; tUk; Giftz;bapd; rj;jj;ij mJ tspapD}lhf vkJ

fhij te;jilAk; Kd;du; jz;lthsj;jpy; (cNyhff; fk;gpiaj;

njhLifAwr; nra;J) fhij itj;Jf; Nfl;fyhk;. ,jw;fhd

fhuzk; ahJ?

(iii) ,bKof;fj ;j pd ;NghJ ad;dy;> fjTfs; mjpu ;tiltij

mtjhdpf;fyhk;. mjw;fhd fhuzk; ahJ?

M. vy;yh mjpu;T kPbwd; nfhz;l xypfisAk; vk;khy; Nfl;f KbahJ.

(i) mjpu;T kPbwd; vd;why; vd;d?

(ii) kdpjDila Nfs;kPbwd; tPr;R vd;d?

(iii) kdpjdpd; Nfs;kPbwd; cau; vy;iyia tplTk; mjpf kPbwidf;

nfhz;l xypia czuf;$ba tpyq;Ffisg; ngaupLf.

A

E

D

C

nghUs;nghUs;nghUs;nghUs;nghUs;

cs;s ,lkcs;s ,lkcs;s ,lkcs;s ,lkcs;s ,lk ;; ;; ;

nghUs;nghUs;nghUs;nghUs;nghUs;

Njhw;Wk;Njhw;Wk;Njhw;Wk;Njhw;Wk;Njhw;Wk;

,lk;,lk;,lk;,lk;,lk;

B


