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7.fzpdp Xu; mwpKfk; 

(Mwhk; tFg;GgapYk; rpy rpWtu; rpWkpau; G+q;fhtpy; tpisahbf; nfhz;bUf;fpwhu;fs; ) 
 
rpth: ryPk;! cq;f mg;gh New;W tPl;Lf;F x& ghu;ry; nfhz;Lte;jhNu.. GJ btp 

vJTk; thq;fpapUf;fPq;fsh? nrhy;yNr ,y;;;;yNa? 
 
ryPk;:  btp ,y;Ny…… fzpdp thq;fpl;L te;jhu;…. 
 
kyu;: x! fzpdpah!  vy;yh ITspf;filapNyAk; gpy; Nghl gad;gLj;Jtq;fNs… 

mJth!  
 
nry;tp: kyu;…. Jzpf;filapy; kl;Lk; ,y;iyuapy; epiyak;> tq;fp> V.b.vk; ,t;tsT 

Vd;-ek;k CU mQ;ryfk; Nghd;w vy;yh Kf;fpa mYtyfj;jpYk; ,Uf;F… 
 
ehd;rp: vq;fs; gs;spapy; $l ,Uf;Nf! 
 
ryPk;: cq;f gs;spapy; kl;Lkh ,Uf;F? cq;f mg;ghtplk; $lj; jhd; ,Uf;F. 
 
ehd;rp: vq;f mg;ghtplkh? vdf;Fj; njupahkyh? fz;bg;gh vq;f mg;ghfpl;l fzpdp 

,y;yNa miyNgrp kl;Lk; jhd; ,Uf;F 
 
ryPk;:    cq;f mg;ghtr;rpUf;fpw miy Ngrpidj; jhd; fzpdpd;D 

    nrhy;Nwd;. 
 
ehd;rp: vd;d ryPk; nrhy;Yw? miy Ngrp vg;gb fzpdp MFk;? 
 
ryPk;: ehd;rp rhjhuzkh ehk fzpdpd;dh njhiyf;fhl;rp khjpup 

,Uf;FwijAk;>mNjhlNru;j;J ,Uf;Fw xU ngupa ngl;biaAk; jhd; 
epidj;jpl;L ,Ug;Nghk; Mdhy; fk;g;A+l;lupy; epiwa tbtq;fspy; fhzg;gLJ. 
xU fzpdp nra;Ak; ngUk;ghyhd Ntiyfis cq;fmg;gh gad;gLj;Jk; jpwd; 
NgrpapYk; (smart phone) nra;ayhk; NkYk;> mtw;wpd; jpwd;fspy; NtWghL 
,Uf;FNkjtpu>nray;ghLfs; vy;yhNk xd;whfj; jhd; ,Uf;fpy;iyah> njhopy; 
El;gtsu;r;rpahy; ,g;gjpwd; Ngrpahf tsu;e;Jepw;fpwJ. rl;ilg; igf;Fs; 
itf;Fk; mstpw;Fr; rpwpajhf ,Ug;gjhy; ];khu;l; Nghd; Ngrkl;Lk; jhd; 
gad;gLk;d;Dn epiwaNgU epidf;fpNwhk;. mg;gb ,y;iy. fzpdpy; ehk; 
nra;Ak; gy;NtW Ntiyfisr; rpwpa jpwd; Ngrpiaf; nfhz;Nl nra;ayhk;. 

 
nry;tp: mg;gbd;dh>  if fzpdp> kb fzpdp vy;yhk; nrhy;whq;fNs? mJTk; 

ehk rhjhuzkh neidf;fpw fzpdp khjpupjhdh ryPk;? 
rpth: mJ rup ryPk;…. cq;f tP;l;Lf;F vJf;Flh fzpdp? Mjtr;rp eP vd;d 

nra;ag;Nghw? 
 
ryPk;: vd;d nra;ag; NghNwdh? Mjpy; glk; tiuayhk;> 

fzf;FNghlyhk;…..tpisahlyhk;….nghJ mwpT $l tsu;j;Jf; nfhs;syhk; 
 
nry;tp: eP vg;gb ryPk; fk;g;A+l;liu gj;jp ,t;tsT tptuk; nrhy;w? 
 
ryPk;: vdf;Fk; fk;g;A+l;liu gw;wp nfhQ;rk; jhd; njupAk;. vq;f mg;gh mYtyfj;jpy; 

mij gad;gLj;jwjhy; mtUf;F mjpfkh njupAk;. ,g;gehd; nrhd;dnjy;yhk; 
vq;f mg;gh nrhy;ypj;jhd; vdf;F njupAk;. 
(me;j topahf te;j xU Mrpupaiug; ghu;j;jJk; rpWtu;fs; midtUk; v*e;J 
epw;fpd;wdu;) 
 

Mrpupau;: vy;NyhUk; ,q;Nfvd;d Ngrpf;nfhz;L ,Uf;fpwPu;fs;? 
rpWtu;fs;: fzpdpg; gw;wp Ngrpf; nfhz;bUf;fpNwhk; rhu;;. 
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Mrpupau;: X! mg;gbah! kpf;f kfpo;r;rp! fzpdp vd;gJ juT kw;Wk; jfty;fisj; 

Njitf;F Vw;g khw;wpaikf;f cUthf;fg;gl;;l xU kpd;dZ ,ae;jpuk;. ,jpy; 
ehk; juTfisr; Nrkpj;J itf;fyhk;. ,j;juTfis ehk; Njitf;F Vw;wthW 
jfty;fshf khw;wp vLj;Jf; nfhs;syhk;. ,t;thW gy tpjq;fspy; fzpdp 
ekf;Fg; gad;gLfpwJ. 

 
kyu;:  ,e;jf; fzpdpiaf; fz;Lgpbj;jJ ahUd;D njupQ;rpf;fyhkhrhu;? 
 
Mrpupau;: 19Mk; E}w;whz;bd; njhlf;fj;jpy; Fzpjg; Nguhrpupau; “rhu;y]; ghg;Ng[;” 

mtu;fs; gFg;gha;Tg; nghwpia (ANALOGUE COMPUTER) tbtikj;jhu;. mtu; 
jhd; ‘fzpdpapd; je;ij’ vdTk; miof;fg;gLfpwhu;. mtu; Vw;gLj;jpa 
mbg;gilahd fl;likg;Gjhd; ,d;iwf;Fk; midj;Jf; fzpdp gad;ghl;bYk; 
cs;sJ. mNj khjpup mf];lh mlhyt;Ny]; vd;gtu; fzpj;r; nray;ghl;bw;Fj; 
Njitahd fl;lisfis tFj;jikahy;> ‘cyfpd; Kjy; fzpdpepuyh;’ 
(PROGRAMMER) vdg; Nghw;wg;gLgpwhu;. 

 
ehd;rp:  rhu; fzpdp fz;Lgpbf;fg;gl;L gad;ghl;Lf;F tUk; Kd; vjid 

gad;gLj;jpdhu;fs; vd nrhy;Yq;fNsd;? 
 
Mrpupau;: Muk;g fhyj;jpy; fzpdp vd;W xd;W ,y;iy. Kjypy; mghf]; vd;w 

fUtpiaj; jhd; fzf;fplg; gad;gLj;jpdhu;fs; gpwF mbg;gilf; 
fzpjj;jpypUe;J rpf;fyhd fzpjtpay; tiu nra;af;$ba fzpg;ghd; vd;w xU 
rpwpa rhjdj;ijg; gad;gLj;jpdhu;fs;. 

 
nry;tp: Nfl;fNt nuhk;g Mr;rupakh ,Uf;Frhu;. mg;gb vd;why; ehk; ,g;ggad;gLj;Jk; 

fzpdp vg;gb te;jJ? 
 
Mrpupau;: ey;y Nfs;tpnry;tp! mghf];]pypUe;J ,g;ngh*J ehk; gad;gLj;Jk; fzpdp 

Neubahf te;J tpltpy;iy. ehk; jw;NghJ gad;gLj;JtJ [e;jhk; jiyKiwf; 
fzpdp. 

 
ehd;rp: mg;g ,Jf;F Kd;dhy; ehd;F jiyKiwf; fzpg;nghwpfs; gad;ghl;by; 

,Ue;jjhrhu;? 
 
Mrpupau;: Mkhk;kh. ehd;rp rupjhd;. 
 
rpth: rhu;! mnjd;d fzpdpapd; [e;J jiyKiwfs;? nfhQ;rk; Gupaw khjpup 

nrhy;Yq;fNsd;. 
 
Mrpupau;: Kjyhk; jiyKiwf; fzpdp vd;gJ ntw;wplf; Foha;fs; MFk;. ,uz;lhk; 

jiyKiw fzpdp kpd;kag; ngUf;fpahFk;. xUq;fpize;J Rw;W vd;gJ 
%d;whk; jiyKiw. Ez; nrayp vd;gJ ehd;fhk; jiyKiw. jw;NghJ ehk; 
gad;gLj;JtJ nraw;if Ez;zwpT vd;Dk; Ie;jhk; jiyKiw fzpdp. 

 
nry;tp: ,g;nghOJ ehk; gad;gLj;Jk; fzpdpiag; gw;wp NkYk; nrhy;Yq;fs; rhu;. 
 
Mrpupau;: fzpdpiag; nghWj;j tiu juT kw;Wk; jfty; kpf Kf;fpak;. 
 
kyu;: ‘juT’ vd;gJ ‘Kiwg;gLj;jg;gl Ntz;ba’ tptuq;fs;. ,it Neubahf ekf;F 

gad;juhJ. nghJthf vz;> vOj;J> glf;FwpaPLfshf ,Uf;Fk;; 
 
rpth: nkd;nghUs; (SOFTWARE) td;nghUs;d;D (HARDWARE) nrhy;whq;fNs? 

mg;gb vd;why; vd;drhu;? 
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Mrpupau;: fzpdpapy; ehk; nra;af; $ba NtiyfSf;F cjtf;$ba fl;lisfs; 
(COMMAND) my;yJ epuy;fspd; (PROGRAM) njhFg;Gjhd; nkd;nghUs;. 
me;j nkd; nghUisAk; ,uz;lhfg; gpupf;fyhk; ,af;f nkd;nghUs; gad;ghl;L 
nkd;nghUs; 

 
ehd;rp: ,af;f nkd;nghUs; vd;why; vd;drhu;? 
 
Mrpupau;: fzpdpia ,af;Ftjw;F cjTk; nkd;nghUs; ,af;f nkd;nghUs; vdg;gLk;. 

cq;fs; midtUf;Fk; ed;F njupe;j “windows”, “linux” Nghd;witjhk; 
 
rpth:  mg;gb vd;why; gad;ghl;L nkd;nghUs; vd;why; vd;drhu;? 
 
Mrpupau;: gad;ghl;L nkd;nghUs; vd;gJ xU Fwpg;gpl;l nraiy Nkw;nfhs;s 

gad;gLj;jg;gLk; nkd;nghUshFk;. tz;zk; jPl;l kw;Wk; glk; tiuagad;gLk; 
nkd;nghUs; mJ khjpup ePq;f fzpdpy tpisahl;LfSk; gad;ghl;L 
nkd;nghUl;fNs MFk;. 

 
ehd;rp: mNlq;fg;gh….. ,t;tsT tp~ak; ,Uf;fhrhu;! 
 
kyu;:  rhu;! mg;gbvd;why; td;nghUs; vd;gJ? 
 
Mrpupau;: fzpdpapy; ,Uf;ff; $ba nkd;nghUl;fs; nray;gLtjw;F cjtf;$ba 

fzpdpapd; ghfq;fNs td;nghUl;fs; vdg;gLk;. 
 
ryPk;: rhu;! Nfl;Fk; NghNj tpag;ghf ,Uf;Frhu;! NkYk; tpsf;fkhf nrhy;Yq;fs; rhu;. 
 
Mrpupau;: nrhy;fpNwd; NfSq;f. ehk; epidg;gijf; fzpdpf;Fs; cs;sPL nra;tjw;F 

cjTgit cs;sPl;Lf; fUtpfs; (input units ) MFk;;. vLj;Jf;fhl;lhf> 
tpirg;gyif (keyboard)>Rl;b (mouse) Nghd;wit. ehk; cs;sPL nra;j 
nra;jpfs;> jfty;fis ntspf; nfhzUk; fUtpfs; ntspaPl;Lf; fUtpfs; 
(output units ). vLj;Jf;fhl;lhf mr;Rg;nghwp (printers)> fzpdpj; jpiu (monitor) 
Nghd;wit. 

 
ehd;rp: mg;g rpgpA+ (cpu) vd;;why; vd;drhu;? 
 
Mrpupau;: cs;sPl;Lf; fUtpfs; %ykhf ehk; nfhLf;ff; $ba fl;lisfisg; Gupe;J 

nfhz;L gzpfisr; nra;af; $baJ rpgpA+ (central processing unit) MFk;. ,J 
njhlu;ghf NkYk; gy;NtW tptuq;gis cq;fs; Nky; tFg;gpy; fw;Wf; 
nfhs;tPu;fs;. vy;yh rpWtu;fSk;: kpf;f kfpo;r;rp rhu;. ,d;W fzpdp njhlu;ghd 
epiwa GJg;GJj; jfty;fisj; njupe;J nfhz;Nlhk;. ed;wp rhu;! 

 
1 Abacus(mghf];) kzpr;rl;lk; 

2 Computer (fk;g;A+l;lu;) fzpdp 
3 Architecture fl;likg;G - tbtikg;G 
4 Command fl;lis 
5 Calculator fzpg;ghd; - fzf;fpLk; fUtp 
6 Cell Phone, Mobile  ifNgrp> miyNgrp 
7 Tablet (Nlg;yl;) iff;fzpdp> njhLjpiuiff; fzpdp> tiug;gl;bif 

8 Data juT — Kiwg;gLj;jgl Ntz;ba tptuq;fs; 
9 Information jfty; -- Kiwg;gLj;jg;gl;l tptuq;fs; 
10 Electronic Machine kpd;dZ ,ae;jpuk;-kpd;rhuj;jhy; ,aq;Fk; ,ae;jpuk; 
11 Analog Computer FwpaPl;L vz;fidg; gad;gLj;jp fzf;fpLk; fUtp 
12 Smart Phone jpwd; Ngrp 



 

5 | P a g e  APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187 
 

13 Post Office jghy; epiyak; 

14 Automated Teller Machine 
(ATM) 

jhdpaq;fp gzve;jpuk; 

15 keyboard tpirg;gyif 
16 Software nkd;nghUs 
17 Hardware td;nghUs; 
18 Printer mr;Rg; nghwp 
19 Mouse Rl;b 
20 Program epuy; 
21 Programmer epuyu; 
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7 k; tFg;G  
njhFjp -1 

myF 7 - fhl;rpj; njhlh;G 
 

nghJthfNt fzpdp vd;whNy fzpdpj;jpiu> tpirg;gyif> Rl;b> ikar;nrayfk; Nghd;wit 
kl;LNk epidTf;FtUk;. fzpdp> fzpdpapd; ghfq;fs; Nghd;w fzpdpiaf; Fwpj;jmwpKfk; 
kl;LNkMwhk; tFg;gpy; mwpe;J nfhz;Nlhk;. mtw;iwj; jtpu fzpdpia ,af;Ftjpy; rpy 
td;nghUs;fSk; nkd;nghUs;fSk; Kf;fpa gq;fhw;Wfpd;wd. ,f;fzpdpia ek; NjitfSf;F 
Vw;wthW vt;thW nray;gLj;JtJ vd;gijAk; ,dp mwpe;J nfhs;Nthkh!  
 
fzpdpia ehk; ehLtjw;fhd fhuzk; mjd; NtfKk; Nrkpg;Gj; jpwDkhFk;. fzpdpapy; 
vt;thW ek; jfty;fisr; Nrkpj;J itg;gJ? gyNfhg;Gfs; cs;slq;fpa Nfhg;Gj; 
njhFg;gpNyh my;yJjdpf; Nfhg;gpNyh ekJ nra;jpfisr; Nrkpj;J itf;fyhk;. ,jd; %yk; 
fzpdpapy; Nfhg;Gk; (Files) Nfhg;Gj; njhFg;Gk; (Folder) Kjd;ikahdit vd;gijj; 
njhpe;Jnfhs;syhk;.  
 
Nfhg;G : fzpdpapy; ,lk; ngw;wpUf;Fk; nrayp %yk; cUthf;fg;gLk; ve;j xU 
ntspaPLfSk; "Nfhg;G' vd;W miof;fg;gLk;. MfNt ehk; gad;gLj;Jk; nraypapd; 
jd;ikiaf; nfhz;NlNfhg;gpd; jd;ikmikAk;.  
  
Nfhg;Gj; njhFg;G:  
Nfhg;Gj;  njhFg;G vd;why; vd;d? Nfhg;Gj; njhFg;G vd;gJ gy Nfhg;Gfis cs;slf;fpa 
ngl;lfk; Nghd;wJMFk;. ,tw;iwj; Njitf;Nfw;g gaduhy; cUthf;fpf; nfhs;sKbAk;. 
,d;Dk; njspthff; $w Ntz;Lnkdpy; ek; tPl;by; cs;sGj;jf mykhhpfspy; cs;s xU 
Gj;jfk; vd;gJ Nfhg;G vd;Wk; Gj;jf KOikiaAk; nfhz;l mykhhpiaf; Nfhg;Gj; njhFg;G 
vd;Wk; vspjpy; $wptplyhk;. rhpvg;gbf; Nfhg;GfiscUthf;FtJ? nghJthfr; Rl;bapd; tyJ 
nghj;jhid mOj;jpaJk; fzpdpj; jpiuapy; Newvdj; Njhd;Wk; mjpy; Foldervd;gijr; 
nrhLf;fpdhy; GjpaFolderek; gad;ghl;bw;Fj; jahuhfptpLk;. ,e;jFolder ,y; ehk; cUthf;fpa 
Filefis tpUg;gg;gb Nrkpj;J itf;fyhk;.  
 
mjpf khdth;fshy; gad;gLj;jg;gLk; ,af;f nkd;nghUshd tpz;Nlh]; kw;Wk; ypdf;]py; 
Fwpg;Gfisr; Nrfhpj;jy;> glq;fs; tiujy;> mirT+l;lg; glq;fs; jahhpj;jy; Nghd;wgy 
nray;fis jdpj;jdpahf nra;a ,aYk; Mfpatw;iwj; jdpj;jdpahf ek;khy; nra;a ,aYk;.  
 
vg;gbKd; gpd; njhpahjCh;fSf;Fr; nry;yMq;fhq;Nftopf;fhl;bgyiffs; ,Uf;fpd;wdNth 
mNj Nghy; fzpdpia 'on' nra;jTld; ,lg;Gwk; fPo; cs;s START vd;gijf; fpspf; nra;Ak; 
,g;NghJ mjpy; cs;s midj;J Program fspd; gl;baiyf; fhl;Lk;. mjpy; ekf;Fj; 
Njitahdijj; Njh;Tnra;J nfhs;tjd; %yk; me;jg; Nuhf;uhk;fspy; Njitf;Nfw;g 
Nfhg;Gfis cUthf;fKbAk;.  
 
Nfhg;Gfis cUthf;FtJ vg;gb?  
cjhuzj;jpw;F tpz;Nlh]; ,af;F jsk; cs;s fzpdpfspy; ek; Fwpg;Gfisr; Nrfhpj;J 
itf;f Notepad nraypiaAk;> glq;fs; tiua Paint vd;Dk; nraypiaAk; gad;gLj;jyhk;.  
 
ngaUf; Nfw;wgb Note Pad ,y; Njitahd Fwpg;Gfisj; jl;lr;Rnra;tjd; %yk; 
cUthf;fg;gl;l Nfhg;Gfisf; Nfhg;Gj; njhFg;Gfspy; Nrkpj;Jitj;Jf; nfhs;syhk;. ,J 
Nghy paintvd;Dk; nraypapy; xU glj;ij cUthf;fNth cUthf;fpa xU nra;jpiag; 
NgrpAk;. fUk;gyifapy; vOjpAk; ekf;Fg; Ghpa itg;gij tpl Gifg;glq;fs;> xyp 
xspg;glq;fisf; fhz;gpj;jhy; ekf;F vspjpy; Ghpe;JtpLfpwJ my;yth?  
 
xU Ch;y xU uh[h vd;W nrhy;yg;gLk; fijia tpl> xU fhnzhsp mf;fhl;rpiag; 
vspjhf Ghpa itj;J tpLfpwJ. NkYk; mf;fhl;rp kdjpy; mg;gbNa gjpe;Jk; tpLfpwJ. 
,t;thWglq;fs; topahff; Fwpg;gpl;l fUj;jpid ekf;F vspjpy; Ghpaitg;giNa fhl;rpj; 
njhlh;G rhjdq;fs; MFk;. cjhuzkhf epfo;glq;fs;>xyp–xspg;glq;fs;> 
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tiuglq;fs;>mirT+l;lg; glq;fs; Nghd;w midj;ijAk; fzpdpapd; cjtpAld; vspjhfr; 
nra;aKbAk;. fhl;rpj ;njhFg;G rhjdj;Jf;Fj; jpiug;glk; rpwe;j rhd;whFk;.  
 
Gifg;glj; njhFg;Gkw;Wk; glf;fij:  
jpUkzk; Nghd;w epfo;Tfspd; NghJ vLf;fg;gLk; Gifg;glq;fisg; Gifg;glf;fhuh; 
My;gkhfr; nra;J nfhLg;gjidehk; midtUk; ghh;j;J urpj;JUg;Nghk; my;yth….?  
 
Gifg;glq;fis moFg;gLj;jTk;> mjpy; khWjy;fisr; nra;aTk; Gifg;glf; fhuh;fs; 
Nghl;Nlh~hg; (Photoshop) vd;Dk; nkd;nghUisg; gad;gLj;Jfpwhh;fs;. ,t;thW 
Gifg;glq;fisf; nfhz;L glj;njhFg;gpid kl;Lk; jhd; nra;a KbAkh? NtW vd;d 
nra;aKbAk;? glf;fijfis cUthf;f KbAk; Mk;.  
 
ek;Klk; cs;sglq;fisf; nfhz;Lfijfisf;$l cUthf;fKbAk;. xd;whk; tFg;gpy; ehk; 
,J Nghd;wglf;fijfisg; gbj;jpUg;Nghk;. ,jdhy; Foe;ijfs; Gj;jfj;jpy; 
cs;svOj;Jfisg; gbj;J Ghpe;Jf; nfhs;tij tpl glf;fijfisf; nfhz;Lvspjpy; 
fUj;Jfisg; Ghpe;J nfhs;fpd;wdh;. ,k;khjphpahd glf; fijfis ikf;Nuhrhg;l; Nghl;Nlh 
];Nlhhp vDk; nkd;nghUs; %yk; vspjpy; fhnzhspahf (Video) khw;wptplyhk;.  
 
ikf;Nuhrhg;l;Nghl;Nlh ];Nlhhp(Microsoft Photo Story):  
 
,e;j nkd;nghUs; %yk; ekJ Gifg;glq;fisf; fhnzhspahf vspjpy; khw;Wtjw;F ehk; 
Kjypy; ekJ Gifg;glq;fis thpirg;gLj;jpf; nfhs;s Ntz;Lk; NkYk; mjw;fhd 
,iriaAk; Njh;e;njLj;J jdpf; Nfhg;gpy; itj;Jf; nfhs;s Ntz;Lk;.  
gb 1 : ikf;Nuhhg;l; Nghl;Nlh];Nlhhp nray;ghl;ilj; jpwe;J> mjpy; BEGIN A NEW STORY 
vd;gijj; Njh;T nra;J NEXT vd;gijf; fpspf; nra;aTk;. 
 
gb 2 : mLj;jjhfj; Njhd;Wk; jpiuapy; vd;gijf; fpspf; nra;jhy; ek; fzpdpapy; cs;s 
Nfhg;Gfs; Njhd;Wk;. mjpy; Vw;fdNt fhnzhspf;fhfr; Nrkpj;j Gifg;glq;fisj; 
Njh;e;njLf;fTk;> glq;fspy; jpUj;jq;fisr; nra;aTk; mjpy; tjpfs; cz;L. Njitnadpy; 
jpUj;jq;fis Nkw;nfhz;L NEXT vd;gijf; fpspf; nra;aTk;.  
 
gb 3 : ,g;NghJ xt;nthU glj;jpw;Fk;> nghUj;jkhd rpW rpW ciufis cs;splyhk;. 
gpd;dh; NEXT vd;gijf; fpspf; nra;J> jpiuapy; cs;s glq;fSf;F mirT+l;lk; 
nfhLf;fTk;. fijapid xypg;gjpT nra;aTk; trjp cs;sJ. mjid Kbj;jgpd; NEXT 
vd;gij fpspf; nra;aTk;. 
 
gb 4 : fijf;Fg; gpd;dzp ,iia ,izf;f SELECT MUSI C %yk; ,irf; Nfhg;igj; 
Njh;e;njLj;j gpd;dh; NEXT vd;gij fpspf; nra;aTk;.  
 
gb 5 : mLj;jgbahfekJfijf;fhdngaiuAk;>mJNrkpf;fg;glNtz;ba ,lj;ijAk; 
Njh;Tnra;J>gpd;dh; SETTINGS %yk; fhnzhspapd; juj;jpidkhw;wpf; nfhs;syhk;. 
 
gb 6 : ,NjhekJfhnzhspjahuhfptpl;lJ. Njhd;Wk; jpiuapy; VIEW YOUR STOY vd;gijf; 
fpspf; nra;jhy; ekJfhnzhspapidf; fhzyhk;.  
 
tiufiykw;Wk; mirT+l;;lk; (Graphics and Animation) 
uh];lh; tiufiy(Raster Graphics):  
uh];lh; (Raster Graphics) tiufiyg; glq;fs; glg;Gs;spfis (Pixels) mbg;gilahff; 
nfhz;L cUthf;fg; gLgit. epow;glf;fUtp(Camera) %yk; vLf;fg;gLk; glq;fSk;> 
tUb(Scanner) %yk; ngwg;gLk; glq;fSk; ,t;tifiar; rhh;e;jit. ,t;tifg; glq;fisg; 
nghpjhf;fpg; ghh;f;Fk; NghJ mit nrt;tf mOf;Ffshfj; njhpAk;.  
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uh];lh; Nfhg;G tiffs; (Raster File Types):  
 

• .png (Portable Network Graphics) 

• .jpg or .jpeg (Joint Photographics Experts Group) 

• .gif (Graphics inter change Format)  

• .tiff (Tagged image File Format) 

• .psd (Photoshaop Document)  
 

uh];lh; tiufiyg; glq;fisEDITnra;Ak; nkd;nghUs;:  

• mNlhgpNghl;Nlh~hg; (Adobe Photoshop)  
ntf;lh; tiufiyg; glq;fs;  (Vector Graphics):  
 
fzpjj;jpd; mbg;gilapy; ntf;lh; glq;fs; cUthf;fg;gLtjhy; vt;tsT nghpjhf;fpdhYk; 
mjd; Jy;ypaj; jd;ikahwhJ. glq;fs; tiutjw;Fk;> rpd;dq;fs; cUthf;fTk; 
,JNtrpwe;jJ. NkYk; uh];lh; glq;fistplmstpy; kpff; Fiwe;jJ ntf;lhh; glq;fs;.  

• ntf;lh; Nfhg;gpd; tiffs; (types of Vector files):  

• .eps (Encapsulated Post Script)  

• .ai (Adobe Illustrator Artwork) 

• .pdf (Portable Document Format) 

• .svg (Scalable Vector Graphics)  

• .sketch  
 

ntf;lh; tiufiyg; glq;fisj; jpUj;Jk; nkd;nghUs;:  
• mNlhgp ,y;Y];l;Nul;lh; (Adobe Illustrator)  

• ];nfl;r; (Sketch)  

• ,q;f;;];Nfg; (INKSCAPE)  
INKSCAPE nkd;nghUisg; gad;gLj;jpntf;lh; glq;fistiujy;: 
 
ehk;fhfpjj;jpy; tiue;jglq;fisntf;lh; glq;fhfkhw;w ,d;q;];Nfg; nkd;nghUs; 
gad;gLfpwJ.  
 
gb 1: Kjypy; ehk; tiue;jglj;jpidtUb(scanner) %ykhf ];Nfd; nra;aNtz;Lk;.  
 
gb 2: gpd;dh; ,q;f;];Nfg; nkd;nghUspy; mjidj; jpwf;fNtz;Lk;. glk; KOtijAk; 
Njh;e;njLj;Jf; nfhs;sTk;. 
 
gb 3 : PATH vDk; Njh;tpy; TRACE BITMAP vd;gij fpspf; nra;aTk;.  
 
gb 4 : Njhd;Wk; rpwpajpiuapy; Ntz;ba jpUj;jq;fis Nkw;nfhz;L>gpd; UPDATE 
nra;jgpd;>OK nfhLf;fTk;.  
 
gb 5 : jpiuapid %lTk;. jw;NghJ jpiuapy; cs;s ekJ glj;ijf; fpspf; nra;J 
,Oj;jhy; ehk; tiue;jglj;jpd; ntf;lh; glk; fpilj;JtpLk;> mjid SAVE nra;aSave 
Button I f;spf; nra;J tpUk;gpa Nfhg;gpy; Nrkpj;Jnfhs;syhk;.  
 
,Ughpkhz(2D)kw;Wk; Kg;ghpkhzglq;fs; (3D): 
 
NkypUf;Fk; ,U glq;fisAk; ghh;j;jTld; ,uz;bw;FkpilNaahd NtWghL ekf;Fg; 
Ghpe;jpUf;Fk;. Kjypy; ,Ug;gJ 2D mjhtJ ,Ughpkhzglk; mLj;J ,Ug;gJ Kg;ghpkhzglk; 
mjhtJ 3D MFk;. ,tw;wpy; ,U ghpkhz(2D). 
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glq;fs; ePsk; kw;Wk; mfyk; Mfpa ,U ghpkhzq;fiskl;Lk; nfhz;bUf;Fk;.  
 
Mdhy; Kg;ghpkhzg; glq;fs; ePsk;>mfyk; kw;Wk; cauj;ijAk; nfhz;bUf;Fk;. ,U 
ghpkhzglq;fis tpl Kg;ghpkhzg; glq;fs; ek; fz; Kd;Nd ek; epfo; cyfpy; Njhd;WtJ 
Nghy ,Uf;Fk;.  
 
Kg;ghpkhzf; fhnzhspfs; fhl;rpfisek; fz;Kd; epfo;tJ Nghyf; fhl;Lfpd;wd. 
Kg;ghpkhzj;jpy; jpiug;glq;fs; te;jepiyapy; jw;NghJ Kg;ghpkhz tpisahl;LfSk; 
te;Jtpl;ld.  
 
Kg;ghpkhzj;jpd; mLj;jf;fl;lkhf nka;epfh; (VIRTUAL REALITY) vd;Dk; njhopy; El;gk; 
te;Js;sJ. nka;epfh; vd;gJ fzpdpahy; cUthf;fg;gl;l Njhw;wq;fis cz;ikahd cUtk; 
Nghyfhl;LtjhFk;. ,jd; %yk; tpisahlg;gLk; tpisahl;Lfs;>cz;ikahfehk; 
ikjhdj;jpy; tpisahLtJ Nghy Njhd;Wk;. jw;NghJ jpwd;NgrpfspYk; (SMART PHONES) 
nka;epfh; nraypfs; te;Jtpl;ld.  
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8th mwptpay; 
myF – 9 

jfty; njhopy;El;gk; Xh; mwpKfk; 
 
mwpKfk;:  
 
fzpdp vd;gJ jfty;fs;> Nrkpg;G kw;Wk; nray;Kiwj; juTfis Vw;Wf; nfhs;Sk; xU 
kpd;dZf; fUtp MFk;. fzpdpahdJ jd;dplk; cs;s topfhl;Lk; nray; jpl;lq;fisg; 
gpd;gw;WfpwJ. ,e;j nray; jpl;lkhdJ fzpdp nra;a Ntz;ba gzpfis eph;zapf;fpwJ. 
fzpdpapd; epidtfj;jpy; cs;s topfhl;Ljy; mij ,af;Ftjhy; fzpdpahy; ed;F gzp 
nra;a KbfpwJ. 19 Mk; E}w;whz;bd; Muk;gj;jpy; fzpj tphpTiuahsh; rhh;y]; ghg;Ng[; 
xg;Gikf; fzpg;nghwpia tbtikj;jhh;. ,th; fzpdpapd; je;ij vd;W miof;fg;gLfpwhh;.  
 
fzpdpapd; jiyKiwfs;:  
 
t.vz; jiyKiw fhyfl;lk; cgNahfg; gLj;jg;gl;l 

Kf;fpa $Wfs; 
1. Kjyhk; jiyKiw  1942 – 1955  ntw;wplf; Foha; 

2. ,uz;lhk; jiyKiw  1955 - 1964  

3. %d;whk; jiyKiw  1964 - 1975 xUq;fpize;j Rw;W 

4. ehd;fhk; jiyKiw  1975 – 1980 Ez;nrayp 

5. Ie;jhk; jiyKiw  1980 - ,d;W tiu nraw;ifahd Ez;zwpT  

 
 fzpdpapd; ghfq;fs;:  
  cs;sPl;L myF  
  kj;jpa nray;ghl;L ikak;  
  ntspaPl;L myF  
 
cs;sPl;L myF:  
 
cs;sPl;L myF jfty;fs; kw;Wk; fl;lisfis nrayf;fj;jpw;fhf mDg;Gtjw;F cjtp 
nra;fpwJ.  
 
cs;sPL nra;tjw;F cjtp nra;Ak; td;nghUs;fs; cs;sPl;Lf; fUtpfs; vd;W 
miof;fg;ggLfpd;wd. tpirg;gyif> Rl;b> tUb> gl;ilf; Fwp gbg;ghd;> xypngUf;fp> ,iza 
Gifg;glf; fUtp> xspa vOJNfhy;> ,af;fg; gpb Mfpait rpy cs;sPl;Lf; fUtpahFk;.  
 
Rl;b:  
Rl;bfzpdpapd; xU mj;jpahtrpakhd ghfkhFk;> xU jukhd Rl;b ,uz;L nghj;jhd; kw;Wk; 
eLtpy; xU cUisg; ge;ijnfhz;L ,Uf;Fk;. FwpKs;is fzpdpapy; ,af;fRl;b 
cjTfpwJ. tyg; nghj;jhd; Nfhg;Gfis njhpT nra;tjw;Fk;> Nfhg;Gj; njhFg;igjpwg;gjw;Fk; 
cjtpnra;fpwJ. ,lJ nghj;jhd; Nfhg;Gfspy; jUj;jk; nra;acjTfpwJ. fzpdpj; jpiuapy; 
cs;sgf;fj;ijNkYk; fPOk; efh;j;jeLtpy; cs; cUisg; ge;JcjTfpwJ.  
 
tpirg;gyif:  
tpirg; gyif kw;Wk; Rl;b ,uz;Lk; cs;sPl;Lf; fUtpfs; kw;Wk; tpirg; gyifjfty;fis 
vOj;JtbT> vz;fs; kw;Wk; FwpaPLfshf nfhLf;Fk;. vz; nghj;jhd;fs; vz;fis jl;lr;R 
nra;aTk; vOj;J nghj;jhd;fs; vOj;Jfis jl;lr;Rnra;aTk; cjTfpd;wd. 0, 1, 2, 3, 4, 5, 6, 
7, 8, 9 Mfpaitvz; nghj;jd;fs; MFk;. AKjy; Z tiu cs;sit vOj;J nghj;jhd;fs; 
MFk;.  
 
ikar; nrayfk; (CPU): 
CPUfzpdpapd; %isg; gFjpahFk;. ,J cs;sPLfisg; ngw;W (juT) jfty;fshf 
khw;WfpwJ. ,jw;F %d;Wghfq;fs; cz;L 
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  1. epidtfk; (Memory Unit)  
  2. fzpjj; jUf;fr; nrayfk; (ALU – Arithmatic Logic unit) 
  3. fl;Lg;ghl;lfk; (Control unit)  
fl;Lg;ghl;lfk; (Control Unit):  
 
fl;Lg;ghl;lfk; fzpdpapd; vy;yhgzpfisAk; fl;Lg;gLj;JfpwJ.  
 
fzpjj; jUf;fr; nrayfk;: (ALU – Arithmatic Logic unit):  
 
vy;yhtpj vz; fzpj nray;ghLfSk; fzpj jUf;fr; nrayfj;jpy; eilngWfpd;wd.  
 
epidtfk; (Memory Unit):  
fzpdp jdf;F nfhLf;fg;gLk; vy;yh nra;jpfisAk;> jfty;fisAk; jd;dfj;Nj 
jw;fhypfkhf Nrkpj;Jf; nfhs;Sk;. ,e;j epidtfj;ij ehk; Kjd;ik kw;Wk; ,uz;lhk; 
epidtfk; vd;W ,uz;lhfg; gphpf;fyhk;. NkYk; fzpdpapd; epidtfj;ijehk; jw;fhypfkhf 
FWtl;L(compact disk) tpuyp(pen drive) Mfpatw;iwf; nfhz;L tpupTgLj;jyhk;.  
 
ntspaPl;LmyF:  
 
,e;j ntspapl;L myF jdf;F fzpdpahy; nfhLf;fg;gl;l <ubkhd Fwpg;Gfisvspa 
Ghpe;Jnfhs;Sk; vOj;Jfshf khw;Wk;. fzpdpj;jpiu> mr;Rg;nghwp> xypngUf;fp kw;Wk; tUb 
Mfpait rpy ntspapl;Lf; fUtpfshFk;.  
 
fzpdpapd; tifg;ghL:  
fzpdpapd; mtw;wpd; tbtikg;G> tbtk;> Ntfk;> jpwd;> epidtfk; Ntiy nra;tJ kw;Wk; 
mtw;wpd; gad;ghL Mfpatw;iwf; nfhz;L tifg;gLj;jg;gLfpwJ.  

• ngUKff; fzpdp 
• FWKff; fzpdp 
• Ez; fzpdpmy;yJjdpahs; fzpdp 
• kPf;fzpdp 

 
jdpahs; fzpdpAk; mtw;wpd; tiffSk;:  
jdpahs; fzpdpahdJ Ez; fzpd ptifapy; tUk;. mtw;wpd; epidT kw;Wk; gzpnra;Ak; 
jpwd; Mfpatw;iw itj;J mtw;iw %d;whfg; gphpf;fyhk;.  
  1. Nkirf; fzpdp 
  2. kbf;fzpdp 
  3. gyiff; fzpdp 
 
td;nghUs;:  
td;nghUshdJ ehk; njhl;Lg; ghh;j;Jczuf; $ba fzpdpapd; xUghfkhFk;. td;nghUshdJ 
cs;sPL kw;Wk; ntspaPl;Lf; fUtpfisf; nfhz;lJ. Ngio> td;jl;L> jha;g;gyif> SMPS, 
ikar; nrayfk; (CPU) NeuZFepidtfk; (RAM), tiufiy (CD) td;nghUs; (Graphics 
card)  
 
nkd;nghUs;:  
nkd;nghUs; ,y;yhtpl;lhy; td;nghUs; nrayw;Wg; NghFk;. nkd;nghUshdJ cs;sPl;Lj; 
jfty;fis nray;Kiwg; gLj;Jk; FwpaPLkw;Wk; epuyhf;f nkhopahf khw;Wtjd; %yk; 
jfty;fisr; nrayhf;fk; nra;fpwJ. nkd;nghUisj; njhLtNjh czh;tNjh rhj;jpakpy;iy 
Mdhy; mtw;wpd; nray;ghl;il ntspapLfshf; fhzyhk;.  
 
nkd;nghUspd; tiffs;:  
nrayhf;fj;ij itj;J nkd;nghUs; ,uz;Ltiffshfg; gphpf;fg;gLfpwJ.  
 
1. ,af;fnkd;nghUs; (,af;fmikg;G)  
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2. gad;ghl;Lnkd;nghUs;  
 
,af;fnkd;nghUs;:  
 
,af;f nkd;nghUshdJ (,af;f mikg;G) cs;splg;gl;l jfty;fis td;nghUs; fUtpfs; 
%yk; nrayhf;fk; nraJ mij ntspaPl;L fUtpahd fzpjj; jpiuapy; fhl;rpafk; 
nra;aitf;Fk; nkd;nghUshFk;. ,e;jjpl;l nkd;nghUs; ,y;yhky; fzpdpahy; 
gzpnra;aKbahJ. rpyGfongw;wjpl;l nkd;nghUs;fs; Linux, Windows, Mac, Android 
Nghd;witMFk;.  
 
gad;ghl;Lnkd;nghUs;:  
 
gad;ghl;L nkd;nghUshdJ MdJepuy; my;yJ epuy;fspd; njhFjpfis fzpdpapy; 
gzpnra;Ak; gadhpd; mD$yj;jpw;fhf tbtikf;fg;gl;ljhFk;. nrayhf;fj; jpl;lj;ij xU 
Fwpg;gpl;lfzpdpapy; gad;gLj;JkhW td; jl;by; epWtyhk;. ,e;j tifahd nrayhf;fj; 
jpl;lkhdJ gadh;fspd; xd;W my;yJ mjw;F Nkw;gl;l gzpfis epiwNtw;WfpwJ. fPo;f; 
fz;lit ,jw;fhd rpy vLj;Jf;fhl;LfshFk; fhnzhzp ,af;fpfs;> Nfl;nghyp ,af;fpfs;> 
nrhw;nraypfs;> tiufUtpfs;> njhFjp nkd;nghUs;.  
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9TH SCIENCE  
myF– 25 

fzpdp– Xh; mwpKfk; 
fzpdp:  
fzpdp (computer) vd;gJ> fl;lisj; njhFjpfs; (command sets) my;yJ epuy;fspd; 
(programs) %yk; juT kw;Wk; jftiyr; Nrkpj;Jf; ifahSfpd;w xU kpd;dZf;fUtp.  
 
1940 fspy; Kjd; Kjyhf mwpKfk; nra;ag;gl;l KOikahd vyf;l;uhdpf; fzpdpahdJ> 
jw;Nghija fzpdpfSld; xg;gpLk;NghJ mstpy; nghpajhf ,Ue;jJ. jw;NghJs;s fzpdpfs; 
rpwpaitahf ,Ue;jhYk;. mit nray;gLk; Ntfj;jpYk; nfhs;jpwd; mstpYk; gd;klq;F 
rpwe;jitahf ,Uf;fpd;wd. mit Ntfkhf ,aq;FtJ kl;Lkpd;wp> mtw;iw ek; Nki[Nky;> 
kbNky;> my;yJ rl;ilg; igf;Fs; $l (ifg;Ngrp) itf;Fk; mstpw;F cUkhw;wk; ngw;W 
tUfpd;wd.  
 
nghJthff; fzpdpahdJ td;nghUs; (hardware) kw;Wk; nkd;nghUs; (software) ,ilapyhd 
jfty; ghpkhw;wj;jpd; %yk; ,aq;FfpwJ. td;nghUs; (hardware) vd;gJ> fzpdpapy; cs;s 
ghfq;fs; MFk;. mtw;iw ek;khy; ghh;f;fTk; njhl;LzuTk; KbAk;. Mdhy; nkd;nghUis 
mt;thW ghh;f;fTk; njhl;LzuTk; KbahJ.  
 
fzpdpapd; tuyhW:  
 
jw;NghJ Nkirf;fzpdp (Desktop), kbf;fzpdp (Laptop), ifalf;ff;fzpdp (Palmtop) Nghd;w 
gy tbtq;fspy; fzpdpfs; fpilf;fpd;wd. ,f;fzpdpfisg; gad;gLj;jf; juTfisg; 
gjptpwf;fk; kw;Wk; gjpNtw;wk; nra;Ak; NtfkhdJ ek;ik tpag;gpy; Mo;j;Jk; tpjkhf 
,Uf;fpwJ. Mdhy;> ,j;jifa tpiuthd jfty; ghpkhw;wk; gy fhyfl;lq;fspy fle;J 
te;Js;s tsh;r;rpg; gbepiyfs; Fwpj;j tuyhw;iwj;jhd; ,q;F njhpe;Jnfhs;s ,Uf;fpNwhk;.  

 
2000 Mz;LfSf;F Kd; rPdhtpy; gad;ghl;bypUe;j mghf]; vDk; (Abacus) vspa 
kzpr;rl;lf; fUtpjhd; fzpdp cUthtjw;fhd Kjy; gbepiyahff; fUjg;gLfpwJ. 
,Ug;gpDk;> fzpdpapd; gpwg;ghff; fUjg;gLk; 19 Mk; Ew;whz;by; jhd; rhh;y]; ghg;Ng[; 
vd;gth; jw;Nghija fzpdpapd; mbg;gilf; fl;likg;ig tbtikj;jhh;. 
 
mnkhpf;f ,uhZtj;jpy; gPuq;fpd; Fz;Lfs; nry;Yk; ghijiaf; fzf;fpLtjw;F 1946 ,y; 
cUthf;fg;gl;l ENIAC vd;w fzpdpjhd; cyfpd; Kjy; gad;ghl;Lf; fzpdpahff; 
fUjg;gLfpwJ. Gfo;ngw;w Mq;fpyf; ftpQH; igudpd; (Byron) kfs; mf];lh mlh yt;Ny]; 
(Agusta Ada Lovelace) vd;gth; fzpdpapd; Kjy; nray;jpl;l epuyh; (Programer) Mthh;. 
 

ENIAC vd;gJ Rkhh; 18>000 ntw;wplf;Foha;fisg; gad;gLj;jpr; 
nray;gLk; xU fzpdp. ,jd; msthdJ xU tFg;giwapd; mstpid 
xj;jjhf ,Uf;Fk;.  

 
fzpdpapd; jiyKiwfs;:  
fzpdpapd; tuyhW gy gbepiyfisf; fle;J te;Js;sJ. mjpy; mLj;jLj;Js;s  
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fzpdpapd; jiyKiwfs;:  
 

fhyk; jiyKiw kpd;dZ cWg;Gfs; 
1940 – 1956  Kjy; jiyKiw ntw;wplf;Foha;fs;  
1956 - 1963 ,uz;lhk; jiyKiw kpd;kag;ngUf;fp 

(buhd;rp];lh;) 
1954 - 1971 %d;whk; jiyKiw  xUq;fpize;j Rw;W 
1972 - 2010 ehd;fhk; jiyKiw  Ez;nrayp 
2010 f;Fg;gpd;  Ie;jhk; jiyKiw  nraw;if Ez;zwpT  

 
gbepiyfSf;fpilNa cs;s kpf Kf;fpa NtWghL mjd; nray;jpwdpd; NtfkhFk;. 
njhopy;El;g khw;wj;jpw;Nfw;g> fzpdpapd; nray;gL jpwdpd; Ntfj;ijg; nghWj;J fzpdpapd; 
jiyKiwfs; eph;zapf;fg;gLfpd;wd. 
 
juT(Data):  
juTvd;gJ khwpypfspd; kjpg;G MFk;. fzpdpapy; cl;GFj;jg;gLk; juT vdg;gLtJ vOj;J> 
vz;> Gs;sptptuq;fs; Mfpatw;wpy; xd;whf mikAk;. fzpdpapy; Nrfhpf;fg;gl;l juTfis 
Neubahf gad;gLj;j KbahJ. mtw;iw nrayhf;fk; nra;a Ntz;Lk;.  
 
juT nrayhf;fk;:  
fzpdpapy; juT nrayhf;fk; vd;gJ juTfisr; Nrfhpj;J Njitf;Nfw;g> jfty;fshf 
khw;Wk; epfo;itf; Fwpg;gpLtjhFk;. juT nrayhf;fk; my;yJ juT nray;ghL vd;gJ MW 
epiyfspy; nray;gLfpwJ. mitahtd:  

• juT Nrfhpg;G (Data collection) 

• juT Nrkpj;jy; (Storage of data) 

• juT thpirg;gLj;Jjy; (Sorting of data) 

• ju nrayhf;fk; (Processing of data) 

• juT gFg;gha;T (Data analysis) 

• juT tpsf;fKk; KbTfSk; (Data presentation and Conclusions) 
 

jfty; 
 
fzpdpapy ngwg;gLk; jfty; vd;gJ Neubahfg; gad;gLk; tifapy; juTfspypUe;J 
cUthf;fg;gLgit MFk;.  
 

1980 ,y; Kjd; Kjyhf ntspaplg;gl;l xU [pfhigl; (1GB) b];f; l;iut; 
fpl;lj;jl;l 250 fpNyh vil nfhz;lJ. 
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myF 26 
fzpdpapd; ghfq;fs; 

 
mwpKfk;:  
 
gue;J tphpe;J fplf;Fk; ,e;jg; G+kpia xU Gs;spapy; ,izg;gJ vd;gJ vspjhdjh? 
vspnjdpy;> mjid epiwNtw;w ,aYkh? ,t;tpU tpdhf;fSf;Fk; tpil xd;Nw> mJ fzpdp. 
fzpdpapd; cjtpAld;> cyfpd; ve;j %iyapypUe;Jk; ek; nray;fis vspjhf;f KbAk; 
vd;gij kWg;gjw;fpy;iy. mt;thW gutyhfg; gad;gLj;jg;gLk; fzpdpapd; Njitia ehk; 
mwpe;jpUg;Nghk;. vdpDk;> mf;fzpdp vg;gb ,aq;FfpwJ vd;gijAk; njhpe;J nfhs;s 
Ntz;Lky;yth! nghJthfNt> fzpdpapy; kpf Kf;fpakhd %d;W ghfq;fs; cs;sd. 
mk;%d;W ghfq;fisAk; xd;whf ,izf;Fk; NghJjhd;> fzpdpia ek;khy; KOikahf 
,af;f KbAk;. mk;%d;W ghfq;fs; vit> vit? mtw;iw vt;thW ,izf;f Ntz;Lk;? 
vd;gijg; gw;wp ,dp tphpthfg; ghh;f;fyhk;.  
 
fzpdpapd; ghfq;fs;:  
fzpdpapd; %d;W ghfq;fshtd:  

• cs;sPl;lfk;  
•  

fzpdpapd; ghfq;fs;:  
fzpdpapd; %d;W ghfq;fshtd:  

• cs;sPl;lfk; (Input unit)  

• ikar; nrayfk; (CPU) 

• ntspaPl;lfk; (output unit) 
cs;sPl;lfk; (Input Unit): 
fzpdpr; nrayhf;fj;Jf;Fj; juTfisAk; fl;lisfisAk; cs;sPL nra;tNj cs;sPl;lfk;.  
mt;thW juTfis cs;sPL nra;tjw;Fg; gad;gLj;jg;gLk; fUtpfisNa 
cs;sPl;Lf;fUtpfs; (Input Unit) vd;wiof;fpNwhk;.  
tpirg;gyif (Keydoard), Rl;b (Mouse), tUb (Scanner), gl;ilf; FwpaPL gbg;ghd; 

(Barcode reader), xypthq;fp (Microphone – Mic), ,izag; glf;fUtp (Web Camera), xsp 
Ngdh (light pen) Nghd;witjhd; cs;sPl;Lf;fUtpfs;.  
 
Nkw;fhZk; cs;sPl;Lf; fUtpfspy; tpirg;gyifAk; Rl;bAk; kpf Kf;fpakhdit. 
mtw;iwg; gw;wp tphpthff; fhz;Nghkh?  

 
tpirg;gyif:  
Kjypy; tpirg;gyifiag; gw;wp njhpe;J nfhs;Nthk;. ehk; gad;gLj;Jk; vy;yh tiff; 
fzpdpapYk; jtph;f;f Kbahj ,lj;ijg; ngWtJ tpirg;gyif MFk;. Vnddpy; ‘vz;Zk; 
vOj;Jk; fz;nzdj; jFk;’vd;Dk; $w;W> nkhopf;F kl;Lkpd;wp fzpdpf;Fk; nghUe;;JtjhFk;. 
mg;gbg;gl;l vz;izAk;> vOj;ijAk; fzpdpapy; cs;sPL nra;tjw;F tpirg;gyifNa 
MjhukhFk;. mt;tpirg; gyifapy; ,uz;L tpjkhd tpirfs; (nghj;jhd;fs;) cs;sd. 
vz;fisf; nfhz;l tpirfis vz; tpir  (Number Key) vd;Wk;> vOj;Jfisf; nfhz;l 
tpirfis vOj;J tpir (Alphabet Key) vd;Wk; toq;Fth;.  
 
Rl;b:  
tpirg;gyifiag; Nghd;Nw Rl;bAk; ek; fzpdpg; gad;ghl;Lf;F ,d;wpaikahjjhFk;. 
nghJthf Rl;bapy; ,uz;L nghj;jhd;fSk;mt;tpuz;bw;Fk; eLtpy; efh;j;Jk; cUisAk; 
fhzg;gLk;. fzpdpapy; FwpKs;is ,af;FtNj ,jd; Kf;fpa gzp Nfhg;Gfisj; jpwg;gjw;F 
tyJ nghj;jhidAk; (right button), Nfhg;Gfisj; Njh;T nra;tjw;Fk;> Njh;T nra;ag;gl;l 
Nfhg;Gfspy; ekf;Fj; Njitahd khw;wq;fisr; nra;tjw;Fk; ,lJ nghj;jhidAk; (Left 
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button) gad;gLj;j Ntz;Lk;. fzpdpapd; jpiuia NkYk; fPOk; ,af;Ftjw;F efh;j;Jk; 

cUisiag; (Scroll ball) gad;gLj;j Ntz;Lk;.  
 
ikar; nrayfk; (CPU – Central processing Unit):  
 
kdpjdpd; cliy ,af;Fk; %isiag; Nghd;W> fzpdpapd; nray;ghLfis ,af;FtJ 
ikar;nrayfk; MFk;. ,k;ikar; nrayfkhdJ> 
 1. fl;Lg;ghl;lfk; (Control Unit)  
 2. fzpjj;j jUf;fr; nrayfk; (ALU) 
 3. epidtfk; (Memory Unit) 
Mfpa %d;W gFjpfisf; nfhz;Ls;sJ.  

 
fl;Lg;ghl;lfk; (Control Unit): 
fzpdpapd; vy;yhg; gFjpfspd; nray;ghLfisAk; fl;Lg;gLj;JtJ ,jd; gzp. nkd;nghUs; 
thapyhff; nfhLf;fg;gLk; fl;lisfis Vw;W> mjw;Nfw;wthW rkpf;iQfis mDg;gp 
itf;fpwJ.  
 
fzpjj; jUf;fr; nrayfk; (ALU): 
 
$l;ly;> fopj;jy;> ngUf;fy;> tFj;jy; Nghd;w midj;J vz;fzpj> jUf;fr; nray;ghLfSk; 
fzpjj; jUf;fr; nrayfj;jpy; eilngWfpd;wd.  
 
epidtfk; (Memory Unit): 
 
fzpdp jd;Ds; nfhLf;fg;gLk; juTfs; kw;Wk; jfty;fis jw;fhypfkhf Nrkpj;J itf;fpwJ. 
mjidNa fzpdpapd; epidtfk; vd;fpNwhk;. juTfs; gpl; (Bit) vd;w myfhy; 
mstplg;gLfpd;wd. xU gpl; vd;gJ 0 my;yJ 1 vd;Dk; <ubkhd vz;fisf; Fwpg;gjhFk;. 
fzpdpapy; cs;s epidtfj;ij Kjd;ik epidtfk;>(Primary Memory), ,uz;lhk; 
epidtfk; (Secondary Memory) vd ,uz;lhfg; gphpf;fyhk;. ,Jkl;Lky;yhJ> fzpdpapd; 
kw;w jw;fhypf epidtfj;ijf; FWtl;L (compact disk), tpuyp (pen drive) Nghd;wtw;iwf; 
nfhz;L NkYk; tphpTgLj;jyhk;.  
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ntspaPl;lfk; (Output Unit): 
ikar; nrayfj;jpypUe;J <ubkhff; Fwpg;Gfs; (Binary Signals) ngwg;gLfpd;wd. 
,f;Fwpg;Gfis fzpdpahdJ> gadUf;Ff; nfhz;L nry;y> ntspaPl;lfk; gad;gLfpd;wJ. 
fzpdpj;jpiu (Monitor), mr;Rg;nghwp (Printer), xypngUf;fp (Speaker), tiutp (Plotter) 
Nghd;wit ntspaPl;lfj;jpd; fUtpfshfr; nray;gLfpd;wd.  
gy;NtWgl;l ntspaPl;Lf; fUtpfs; ,Ue;jhYk;> fzpdpapd; ghfq;fSs; xd;whf ,ize;J 
nray;gLk; fzpdpj;jpiu kpf Kf;fpakhd ntspaPl;Lf; fUtpahFk;. ,J ghh;g;gjw;F 
njhiyf;fhl;rpg;ngl;bapd; jpiu Nghd;Nw ,Uf;Fk;. Rl;bia ,af;Fjy;> tpirg;gyifapy; 
jl;lr;R nra;jy;> glk;> Nfspf;ifr; rpj;jpuq;fs; kw;Wk; fhnzhspfis ek; fz;fSf;F 
fhl;rpg;gLj;Jjy; Mfpait fzpdpj; jpiuapd; Kf;fpa gzp> mbg;gilapy; ,uz;L tifahd 
fzpdpj; jpiufs; cs;sd. mit:  
 1. CRT jpiu (Cathode Ray Tube) 
 2. TFT jpiu (Thin Film Transistor)  
CRT jpiufisf; fhl;bYk; TFT jpiu Fiwe;j mstpy; ntg;gj;ij ntspg;gLj;JtNjhL> 
Fiwe;j mstpyhd ,lNk ,jw;Fg; NghJkhdjhf ,Uf;fpwJ.  
,lNk ,jw;Fg; NghJkhdjhf ,Uf;fpwJ. Mifahy;> jw;NghJs;s fzpdpfspy; TFT 
jpiuapd; gad;ghNl mjpfkpUf;fpwJ.  
 
fzpdpapd; tiffs;:  
fzpdpahdJ mtw;wpd; mikg;G> tbtk;> Ntfk;> jpwd;> epidtfk; nray;gLk; Kiw> 
gad;fs;> kpd;rf;jp Njit Mfpatw;iw mbg;gilahff; nfhz;L tifg;gLj;jg;gLfpwJ. 
mt;tifapy; fzpdpia> fPo;fz;lthW tifg;gLj;jyhk;.  

• ngUKff;fzpdp (Mainframe computer) 

• FWKff;fzpdp (Mini Computer) 

• Ez;fzpdp my;yJ jdpahs; fzpdp (Micro or personal Computer) 

• kPf;fzpdp (Super computer)  
 
jdpahs; fzpdpapd; tiffs; (Personal computers – Types):  
Ez;fzpdp (Micro computer) vd;wiof;fg;gl;l fzpdpiaNa jw;NghJ jdpahs; fzpdp 
vd;W miof;fpd;Nwhk;. ,f;fzpdpiag; gad;gLj;JtJ vspjhf (User friendly) ,Ug;gjhy;> 
gadhsh;fs; kpFjpahfg; gad;gLj;Jfpd;wdh;. jdpahs; fzpdpfspd; msitAk; 
nray;jpwidAk; nghUj;J> mit %d;W tiffshf tifg;gLj;jg;gl;Ls;sd.  
 1. Nkirf;fzpdp(Desktop)  
 2. kbf;fzpdp (Laptop) 
 3. gyiff; fzpdp (tiug;gl;bif) (Tablet) 

FWtl;by; (CD) Nrkpf;Fk; jfty;fis tpl 6 klq;F mjpfkhf DVD jl;by; 
Nrkpf;f KbAk;. fzpdpj;jpiuia VDU vd;Wk; miog;gh; (VDU –Visual Display 
Unit) 

 
fzpdpia ,izj;jy;:  
cq;fs; tPLfspy; kpd;tpsf;F> kpd; tprpwp Nghd;wit kpd;fk;gpfs; %yk; ,izf;fg;gl;L 
,aq;Ftijg; ghh;j;jpUg;gPh;fs;. mijg;NghyNt> fzpdpapd; gy;NtW ghfq;fs;> ,izg;Gtlk; 
fzpdpapd; gy;NtW ghfq;fs;> ,izg;Gtlk; (Connecting coble) %yk; xUq;fpize;J 
nray;gLfpd;wd. ,ju kpd;rhjd nghUl;fs; Nghy; md;wp> fzpdpahdJ gy ghfq;fshf 
,Ug;gjdhy;> xd;NwhL xd;W ,izf;fg;gLk; NghJ xU KOikahd ,aq;F epiyf;Ff; 
nfhz;L tug;gLfpwJ. ,t;thW xUq;fpize;J nray;gLtjhNyNa> fzpdpia Mq;fpyj;jpy; 
rp];lk; vd;W miof;fpNwhk;.  
,izg;Gtlk; gyjug;gl;l msTfspy; fhzg;gLtNjhL> xt;Nthh; ,izg;GtlKk; jdpg;gl;l 
gad;ghl;ilf; nfhz;Ls;sd. mtw;wpd; ngah;fisAk; gad;ghl;ilAk; ,dpf; fhz;Nghk;. 
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,izg;G tlq;fspd; tiffs;:  
• tp[pV (VGA – Video Graphics Array) 

• vr;bvk;I (HDMI – High Definition Multimedia Interface) 

• Av];gp (USB – Universal Serial Bus)  

• juTf;fk;gp (Data cable)  

• xyp tlk; (Audio cable)  

• kpd; ,izg;Gf; fk;gp (Power cord)  

• xyp thq;fp ,izg;Gf;fk;gp (Mic cable)  

• <jh; nel; ,izg;Gf;fk;gp (Ethernet coble) 
1. tp[pV (VGA) ,izg;Gf;fk;gp  

 
fzpdpapd; ikar; nrayfj;ijj; jpiuAld; ,izf;f tp.[p.V. gad;gLk;.  
2. Av];gp (USB) ,izg;Gtlk; 

 
mr;Rg;nghwp (printer), tUb (Scanner), tpuyp (pen drive), Rl;b (mouse), tpirg;gyif 
(keyboard), ,izag;glf;fUtp (web camera), jpwd;Ngrp (Smart Phone), Nghd;wtw;iwf; 
fzpdpAld; ,izf;f gad;gLfpwJ.  

3. vr;bvk;I (HDMI) ,izg;G tlk;:  

 
cah; tiuaiw tPbNah> b[pl;ly; MbNah Mfpatw;iw xNu xU Nfgps; topahf 
vy;.,.b. flj;JfpwJ. njhiyf;fhl;rpfs;> xsp tPo;j;jp (Projector), fzpdpj; jpiu 
Mfpatw;iwf; fzpdpAld; ,izf;f HDMI gad;gLfpwJ.  

4. juTf;fk;gp (Data cable): 
fzpdpapd; ikar; nrayfj;Jld; ifNgrp> ifalf;ff; fzpdp (Tablet) Mfpatw;iw 
,izf;f> juTf; fk;gp gad;gLfpwJ.  

5. xyp tlk; (Audio Jack):  
xyp tlk; xyp ngUf;fpAld; fzpdpia ,izf;f gad;gLfpwJ.  

6. kpd; ,izg;Gtlk; (Power cord): 
ikar; nrayfk;> fzpdpj;jpiu> xyp ngUf;fp> tUb Mfpatw;wpw;F kpd; ,izg;ig 
toq;FfpwJ.  

7. xyp thq;fp (Mic) ,izg;Gtlk;  
xyp thq;fpia ikar; nrayfj;Jld; ,izg;gjw;F xyp thq;fp ,izg;Gtlk; 
cjTfpwJ.  

8. <jh;nel; (Ethernet) ,izg;Gtlk;  
fzpdpAld; ,izatopj; njhlh;ig Vw;gLj;j <jh;nel; ,izg;Gtlk; gad;gLfpwJ.  
 

fk;gpapy;yh ,izg;Gfs;:  
fk;gpapy;yh ,izg;Gfs; vd;gd> Cliy (Blue tooth) kw;Wk; mUfiy (Wi – Fi) thapyhf> 
,izg;Gtlk; VJkpd;wp fUtpfisf; fzpdpAld; ,izg;gjhFk;.  
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Cliy (Blue Tooth): 

   
Cliy %yk; Rl;b> tpirg;gyif Mfpatw;iwf; fzpdpAld; ,izf;fyhk;. mUfpy; cs;s 
juTfisg; ghpkhwpf; nfhs;sTk; KbAk;.  
mUfiy(Wi-Fi) 

  
,iza trjpia ,izg;G tlk; ,y;yhky; ngwTk;> juTfisg; ghpkhwpf;nfhs;sTk; 
mUfiy gad;gLfpwJ.  
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myF  27 
td;nghUSk; nkd;nghUSk; 

 
mwpKfk;: 
  
fzpdp vd;gJ td;nghUs; (HARDWARE) kw;Wk; nkd;nghUs; (SOFTWARE) Mfpa ,U 
ngUk; gFjpfis cs;slf;fpa mikg;ghFk;. ,t;tpU gFjpfisAk; jtph;j;J fzpdp 
nray;gLtjpy;iy. ehk; fzpdpf;F td;nghUs; topahff; nfhLf;Fk; fl;lis cs;sPlhdJ 
nkd;nghUs; %yk; nray;gLj;jg;gl;L ntspaPl;Lf; fUtpfs; %yk; ekf;Ff; fpilf;fpwJ. 
kdpj clNyhL fzpdpia xg;gpLk; nghOJ cliy td;nghUshfTk;> capiu nkd; 
nghUshfTk; nfhs;syhk;. caph; ,y;yhj cliyg; Nghd;wJ nkd;nghUs; epWg;glhj 
td;nghUs;.  
 
td;nghUs;(HARDWARE): 
 
fzpdpapy; ek;khy; ghh;j;J njhl;L czuf;$ba midj;Jg; ghfq;fSk; td;nghUs;Ns. 
cs;sPl;L (INPUT), ntspaPl;L (OUTPUT) fUtpfs; kw;Wk; fzpdpapd; ikar;nrayfg; 
ngl;bapDs; (CPU Cabinet)mike;jpUf;Fk; epidtfk; jha;g; gyif (Mother Board), SMPS, 
CPU, RAM, CD DRIVE, GRAPHICS CARD  Mfpait ,jpy; mlq;Fk;. 
  
,izajsk; gad;ghl;bw;F tUtjw;F Kd;Ng kpd;dQ;ry; gad;ghl;by; ,Ue;jJ.  
 
nkd;nghUs; (Software):  
 
nkd;nghUs; ,y;yh td;nghUs; kl;Lk; xU KOf;fzpdpahf KbahJ. nkd; nghUs;fs; 
vd;gJ td;nghUs; ,aq;Ftjw;Fj; Njitahd juTfis cs;slf;fpa> fzpdpahy; kl;Lk; 
GHpe;Jnfhs;sf;$ba FwpaPl;L nkhopiaf; nfhz;l mikg;G MFk;. td; nghUisg;Nghy; 
ek;khy; ,ijj; njhl;L czu ,ayhJ. Mdhy; fzpdpj;jpiu %yk; fz;L fl;lisfisf; 
nfhLj;J gad;gLj;j KbAk;.  
 
nkd;nghUs; tiffs;:  
 
nkd;nghUs;fisr; nray;ghl;bd; mbg;gilapy; ,uz;L tiffshfg; gphpf;fyhk;.  
1. ,af;f nkd;nghUs; (System Software) 
2. gad;ghl;L nkd;nghUs; (Application Software)  
 
,af;f nkd;nghUs; (Operating system – OS)  
 
fzpdpapd; rhjdq;fis xd;Wld; xd;W ,izf;Fk; nkd;nghUs; ,af;f nkd;nghUs; MFk;. 
fzpdp ,aq;Ftjw;Ff; Njitahd mbg;gilj; juTfisf; (Data) nfhz;l nkd;nghUis> 
,af;f nkd;nghUs; vd;fpNwhk;. ,af;f nkd;nghUs; (OS) ,d;wp fzpdpiag; gad;gLj;j 
,ayhJ. v.fh: Linux, Windows, Mac, Android.  
 
gad;ghl;L nkd;nghUs; (Application Software):  
 
fzpdpia ekJ Njitf;Nfw;g gad;gLj;j cjTk; nkd;nghUs;fNs gad;ghl;L 
nkd;nghUs;fs; MFk;. ,tw;iw ,af;f nkd;nghUspd; cjtpAld;jhd; epWt KbAk;. 
,t;tif nkd;nghUs;fs; xd;W my;yJ mjw;F Nkw;gl;l Fwpg;gpl;l Ntiyfisr; nra;J 
Kbf;f gadhsh;fSf;F cjTfpd;wd.  
v.fh –Video players, Audio Players, Word Processing Softwares, Drawing tools, Editing 
software's, etc.  
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,af;fnkd;nghUs;:  
 

 
 
,af;f kw;Wk; gad;ghl;L nkd;nghUs; tiffs;:  
,af;f nkd;nghUs; kw;Wk; gad;ghl;L nkd;nghUs; Mfpatw;wpid> ngwg;gLk; %yk; kw;Wk; 
gad;ghl;L chpkk; Mfpatw;iwg; nghWj;J ,uz;L tiffshfg; gphpf;fyhk;.  
1. fl;lw;w kw;Wk; jpwe;j %y nkd;nghUs; (Free and open Source)  
2. fl;lz kw;Wk; jdpAhpik nkd;nghUs; (Paid And Proprietary Software)  
 
fl;lw;w kw;Wk; jpwe;j %y nkd;nghUs; (Free and Open Source Software):  
fl;lw;w nkd;nghUs;fisg; gadh; ,ytrkhfg; ngw;Wg; gad;gLj;jTk;> gfpuTk; nra;ayhk;. 
jpwe;j %y ngd;nghUs;fspy;  
 
gad;ghl;L nkd;nghUs;  
 

   
mtw;wpd; epuy;fisj; (Coding's) jpUj;jpf;nfhs;sTk; chpkk; toq;fg;gLk;. ,jd; %yk; Gjpa 
nkd;nghUs; tbtj;ij cUthf;f tha;g;G fpilf;fpwJ.  
rpy fl;lw;w kw;Wk; jpwe;j %y nkd;nghUs;  
1. ypdf;]; (LINUX) 
2. Xgd; MgP]; (Open office) 
3. [pNah[Pg;uh (Geogebra), etc 
4. ,af;f nkd;nghUs; (Operating System) 
 
jpwe;j %y nkd;nghUs; jahhpj;jiyAk; gad;gLj;jiyAk; Cf;Ftpf;Fk; epWtdk; 
Open Source Initiative.  
 
fl;lz kw;Wk; jdpAhpik nkd;nghUs; (Paid and Proprietary Software):  
fl;lz kw;wk; jdpAhpk nkd;nghUs;fs; vd;git mtw;iwg; gad;gLj;Jtjw;F kl;LNk 
epue;ju my;yJ fhytiuaiwAld; $ba chpkj;ijf; nfhz;lit. Mdhy; mtw;iwg; 
gfpuNth> epuy;fisj; jpUj;jNth mDkjp fpilahJ.  
 
rpy jdpAhpik nkd;nghUs;fs;  
1. tpz;Nlh]; (Windows)  
2. ikf;Nuhrhg;l; MgP]; (Microsoft office)  
3. mNlh/Nghl;Nlh~hg; (Adobe Photoshop)  
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12th Std (myF 10) 
jfty; njhlu;Gmikg;Gfs; 

(Communication Systems) 
 
 
gz;Ngw;wk; (Modulation) 
 
FWfpa njhiyTfSf;F jftiyg; gug;Gtjw;F rpf;fyhd El;gq;fs; Njitapy;iy. jfty; 
irifapd; Mw;wNy Neubahf mDg;Gtjw;Fg; NghJkhdJ. vdpDk; xUjfty;> 
vLj;Jf;fhl;lhf nrtpAzu; mjpu;ntz; (20 Kjy; 20>000 Hz)>cyfk; KOtJk; ePz;l 
njhiyTfSf;F gug;gg;gl Ntz;Lkhapd;> jftiy ve;j ,og;Gkpd;wp gug;Gtjw;F rpy 
El;gq;fs; Njitg;gLfpwJ. 
 
neLe;njhiyT gug;Giff;F Fiwe;j mjpu;ntz; nfhz;l mbf;fw;iwirifahdJ 
(cs;sPLirif-baseband signal)>gz;Ngw;wk; (modulation) vdg;gLk; nray;Kiwg;gb mjpf 
mjpu;ntz; nfhz;lNubNahirifapd; kPJ Nkw;nghUj;jg;gLfpd;wJ. vdNt gz;Ngw;wr; 
nray;Kiwapy ;>mbf;fw;iwirifia Rke;Jnry;y mjpf mjpu;ntz; irif nfhz;l 
Cu;jpirif (NubNahirif–carrier signal) gad;gLj;jg;gLfpwJ. 
 
Cu;jpirifapd; mjpu;ntz; kpfTk; mjpfkhjyhy;> mjid Fiwthd tYtpog;Gld; 
neLe;njhiyTf;F gug;gyhk;. tof;fkhf Cu;jpirifahdJ xU ird; miyirifahFk;. 
NkYk; Cu;jpirifahdJ> ntspiag; Nghd;w jfty; njhlu;G Clfj;Jld; nghUe;jp 
miktjhy;> mjpf nray;jpwDld; gug;g ,aYk;. 
 
Fwpg;G: Cu;jpirif jfty; VJk; nfhz;bUf;fhJ. 
 
xU ird; tbt Cu;jpmiyiaec = Ec sin (2Лvct + ) vdFwpg;gplyhk;. 

,q;FEcvd;gJtPr;R>vcvd;gJ mjpu;ntz; kw;Wk; MdJtvd;wfzNeuj;jpy; Cu;jp miyapd; 
njhlf;ff; fl;lk; MFk;. 
 
Cu;jpirifapd; %d;W gz;Gfs; gz;Ngw;wr; nray;Kiwapd; NghJmbf;fw;iwirifahy; 
khw;wg;glyhk;. mit Cu;jpirifapd; tPr;R> mjpu;ntz; kw;Wk; fl;lk; MFk;. 
 
     ,e;j gz;gsTfspy; VNjDk; xd;wpy; epfOk; khw;wj;jpd; mbg;gilapy; gz;Ngw;wk; 3 
tifg;gLk;. mit (i) tPr;Rg; gz;Ngw;wk; (ii) mjpu;ntz; gz;Ngw;wk; kw;Wk; (iii) fl;lg; 
gz;Ngw;wk;. 
 
tPr;Rg; gz;Ngw;wk; (Amplitude Modulation – AM) 
 
mbf;fw;iwirifapd; fz NeutPr;rpw;F Vw;g Cu ;jpirifapd; tPr;R khw;wg;gl;lhy; mJ 
tPr;Rg; gz;Ngw;wk; vdg;gLk;. ,q;F Cu;jpirifapd; mjpu;ntz; kw;Wk; fl;lk; khwhky; 
cs;sJ. tPr;Rg; gz;Ngw;wkhdJ thndhyp kw;Wk; njhiyf;fhl;rp xypgug;gpy; gad;gLfpwJ. 
 
glk; 10.1 (m) ,y; jfty;fisr; Rke;J nry;Yk; mbf;fw;iw irif fhl;lg;gl;Ls;sJ. glk; 
10.1 (M) ,y; cau; mjpu;ntz; Cu;jpirif kw;Wk; glk; 10.1(,) ,y; tPr;Rg; gz;Ngw;wg;gl;l 
irif Mfpait jug;gl;Ls;sd. mbf;fw;iw irifapd; kpd;dOj;jj;jpw;F Vw;g> Cu;jp 
miyapd; tPr;Rkhw;wg;gLtijf; fhzyhk;.  
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tPr;Rg; gz;Ngw;wj;jpd; ed;ikfs; 

1. vspjhdgug;Gifkw;Wk; Vw;G 
2. Fiwthdgl;ilmfyj; Njitfs; 
3. Fiwe;jtpiy 

 
tPr;Rg; gz;Ngw;wj;jpd; tuk;Gfs; 
 

1. ,iur;ry; msTmjpfk; 
2. Fiwe;jnray;jpwd; 
3. Fiwthdnray; neLf;fk; 

 
mjpu;ntz; gz;Ngw;wk; (Frequency Modulation – FM) 
 
mjpu;ntz; gz;Ngw;wj;jpy;> mbf;fw;iwirifapd; fzNeu tPr;rpw;F Vw;whw;Nghy; 
Cu;jpirifapd; mjpu;ntz; khw;wg;gLfpwJ. ,q;F Cu;jpirifapd; tPr;Rkw;Wk; fl;lk; 
khwhky; cs;sd. mbf;fw;iw irifapd; kpd;dOj;jj;jpy; Vw;gLk; cau;T>Cu;jpirifapd; 
mjpu;ntz;iz mjpfupf;fpwJ kw;Wk; mjd; kWjiyahFk;. glk; 10.2 ,y; fhl;bAs;sthW> 
,J gz;Ngw;wg;gl;l miyapd; mjpu;ntz; epwkhiyapy; mKf;fq;fisAk; jsu;TfisAk; 
Vw;gLj;JfpwJ. cuj;jiriffs; jsu;TfisAk; cUthf;Ffpd;wd. 

 
 

 
 
mbf;fw;iw irifapd; kpd;dOj;jk; Ropahf cs;sNghJ> gz;Ngw;wg;gl;l irifapd; 
mjpu;ntz; Cu;jpirifapd; mjpu;ntz;zpw;F rkkhFk;. mbf;fw;iwirifapd; kpd;dOj;jk; 
Neu;f;Fwp jpirapy; (A,C) mjpfupf;Fk; NghJ gz;Ngw;wg;gl;l miyapd; mjpu;ntz; 
mjpfupf;fpwJ. vjpu; miur;Rw;wpy; (B,D) kpd;dOj;jk; mjpfupf;Fk; NghJ> gz;Ngw;wg;gl;l 
miyapd; mjpu;ntz; FiwfpwJ (glk; 10.2(,)). 
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mbf;fw;iwirifapd; kpd;dOj;jk; Ropahfcs;sNghJ (cs;sPLirif ,y;yhjNghJ)> Cu;jp 
miyapd; mjpu;ntz;zpy; khw;wkpy;iy. mjd; ,ay;ghdmjpu;ntz;zpy; cs;sJ. mjid 
ika mjpu;ntz; my;yJ Xa;Tepiy mjpu;ntz; (centre or resting frequency) vd 
miof;fyhk;. eilKiwapy; ,JNt FM gug;gpf;F xJf;fg;gl;l mjpu;ntz; MFk;. FM 
xypgug;Gfspy; ru;tNjrmstpy; Vw;Wf;nfhs;sg;gl;l mjpu;ntz; tpyfy; 75kHzMFk;. 
 
mjpu;ntz; gz;Ngw;wj;jpd; ed;ikfs; 
1. ,iur;ry; kpfTk; FiwT. ,jdhy; irif-,iur;ry; tpfpjk; mjpfupf;fpwJ. 
2. nraygLk; neLf;fk; kpfmjpfk;. 
3. gug;gg;gl;ljpwd; KOJk; gad;gLtjhy;>gug;GifgaDWjpwd; kpfTk; mjpfk;. 
4. FMgl;ilmfykhdJkdpjdhy; Nfl;ff;$bamjpu;ntz; neLf;fk; KOtijAk; 

cs;slf;FfpwJ. ,jdhy; AMthndhypAld; xg;gpLk; NghJ>FMthndhyprpwe;jjuj;ijf; 
nfhz;Ls;sJ. 

 
mjpu;ntz; gz;Ngw;wj;jpd; tuk;Gfs; 
 
1. mjpu;ntz; gz;Ngw;wj;jpw;FkpfTk; mfykhdmiytupirNjit. 
2. FMgug;gpfs; kw;Wk; Vw;gpfs; kpfTk; rpf;fyhditkw;Wk; tpiymjpfkhdit. 
3. AMcld; xg;gpLk;NghJ>Vw;Fk; gug;GFMVw;gpy; FiwthFk;. 

 
fl;lg; gz;Ngw;wk; (Phase Modulation – PM) 
 
fl;lg; gz;Ngw;wj;jpy;> mbf;fw;iwirifapd; fzNeu tPr;rhdJ Cu;jpirifapd; fl;lj;ij 
khw;WfpwJ kw;Wk; Cu;jpmiyapd; tPr;Rkw;Wk; mjpu;ntz; khWtjpy;iy (glk; 10.3). ,e;jg; 
gz;Ngw;wk; mjpu;ntz; gz;Ngw;wg;gl;liriffiscUthf;fg; gad;gLfpwJ. ,J mjpu;ntz; 
gz;Ngw;wj;ijg; Nghd;wNj MFk;. Mdhy; Cu;jpmiyapd; mjpu;ntz;iz khw;Wtjw;Fg; 
gjpyhf ,q;F Cu;jp miyapd; fl;lk; khw;wg;gLfpwJ. 
 

 
 
mbf;fw;iwirifapd; kpd;dOj;jj;jpy; Vw;gLk; mjpfupg;G my;yJ FiwTf;F Vw;wthW 
Cu;jpapd; fl;lk; khWfpwJ. mbf;fw;iwirifapd; kpd;dOj;jk; Neu;f;Fwpjpirapy; mjpfupf;Fk; 
NghJ gz;Ngw;wg;gl;l miyapd; fl;lKd;dzpapd; kjpg;G mjpfupf;fpwJ. ,jdhy; Cu;jpirif 
mKf;fg;gLfpwJ my;yJ mjd; mjpu;ntz; mjpfupf;fpwJ. 
    
khwhf> mbf;fw;iw irifapd; vjpu; miuRw;wpy; Cu;jpirifapd; fl;lk; gpd;jq;FfpwJ. 
,jdhy; Cu;jp miyahdJ ePl;lg;gl;lijg; Nghy Njhd;WfpwJ. vdNt> mjpu;ntz; 
gz;Ngw;wg;gl;l miyiag; Nghd;Nwfl;lg; gz;Ngw;wg;gl;l miyAk; mKf;fq;fs; kw;Wk; 
jsu;Tfisf; nfhz;Ls;sJ. irifkpd;dOj;jk; Ropahf cs;sNghJ (A,Ckw;Wk; E) 
Cu;jpmjpu;ntz; khwhky; cs;sJ. 
 
fl;lg; gz;Ngw;wj;jpYk; Cu;jp miyapd; mjpu;ntz;zpy; khw;wk; Vw;gLfpwJ. mjpu;ntz; 
khw;wkhdJ (i) gz;Ngw;Wk; irifapd; kpd;dOj;jk; kw;Wk; (ii) irifapd; mjpu;ntz; 
Mfpatw;iwr; rhu;e;jJ. 
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Fwpg;G: 
• rJu tbt miyahdJ mbf;fw;iw irifahf gad;gLj;jg;gl;lhy;> gz;Ngw;wg;gl;l 

irifapy; fl;l jiy fPo;khw;wk; Vw;gLfpwJ. 
• rJu tbt gz;Ngw;Wk; iriff;F> FM kw;Wk; PM miyfs; KOtJk; khWgl;ljhf 

cs;sd. 
 
fl;lg; gz;Ngw;wj;jpd; ed;ikfs; 
 
1. fl;lg; gz;Ngw;wr; irifapy; ,Ue;J cUthf;fg;gl;l FM irifahdJ kpfTk; 

epiyahdJ. 
2. Xa;Tepiymjpu;ntz; vdg;gLk; ika mjpu;ntz; kpf mjpf epiyj;jd;ik nfhz;lJ. 

 
Fwpg;G: 
  
     FM kw;Wk; PM xg;gpLjy; PMmiyahdJ FM miyiag; Nghd;wNj MFk;. nghJthf 
FMI tpl> PM rpwpagl;il mfyj;ijg; gad;gLj;JfpwJ. NtWtifapy; $wpdhy;> 
nfhLf;fg;gl;lgl;il mfyj;jpy;> PM ,y; mjpf jftiy mDg;gyhk;. vdNt> 
nfhLf;fg;gl;lgl;il mfyj;jpw;F fl;lg; gz;Ngw;wk; mjpfgug;Gk; Ntfj;ij mspf;fpwJ. 
 
vyf;l;uhdpajfty;njhlu;Gmikg;gpd; cWg;Gfs; 
 
jfty; njhlu;gpy; vyf;l;uhdpay; Kf;fpag; gq;Ftfpf;fpwJ. vyf;l;uhdpa jfty;njhlu;G vd;gJ 
xU Clfj;jpd; topNa xyp>ciu>glq;fs; my;yJ juitg; gug;GjNyMFk;. ePz;l njhiyT 
gug;GifahdJ ntspiaClfkhfg; gad;gLj;JfpwJ. ,e;jg; ghlg;gFjpahdJ vt;thWFuy; 
irifahdJ xUgug;gpahy; ntspapd; topNagug;gg;gl;Lkw;Wk; Vw;Fk; Kidapy; Vw;gpahy; 
Vw;fg;gLfpwJ vd;gjw;Fj; Njitahdjfty;fistoq;FfpwJ. 
 
vyf;l;uhdpajfty;njhlu;Gmikg;gpd; cWg;Gfs; 
 
glk; 10.4,y; fhl;bAs;sfl;lg;glk; %yk;>mbg;giljfty;njhlu;Gmikg;gpd; cWg;Gfs; 
tpsf;fg;gl;Ls;sd. 
 
1. jfty; (mbf;fw;iwmy;yJcs;sPLirif–Information) 
 
jftyhdJ Ngr;R> ,ir> glq;fs; my;yJ fzpdpj; juTNghd;w tbtpy; ,Uf;fyhk;. ,e;jj; 
jftyhdJ cs;sPL Mw;wy; khw;wpf;F cs;sPlhf mspf;fg;gLfpwJ. 
 
2. cs;sPLMw;wy; khw;wp (Input transducer) 
 
Mw;wy; khw;wp vd;gJ ,aw;gpay; msTfspd; (mOj;jk;> ntg;gepiy> xyp) khWghLfis 
mjw;Fr; rkkhd kpd;irifahf khw;Wk; xU rhjdk; kw;Wk; mjd; kWjiyahFk;. jfty; 
njhlu;G mikg;gpy;> Mw;wy; khw;wpahdJ xyp> ,ir>glq;fs; my;yJ fzpdpj; juTtbtpy; 
cs;s jftiy mjw;Fupa kpd;iriffshf khw;WfpwJ. mry; jftypd; rkkhd 
kpd;irifahdJ mbf;fw;iwirif vdg;gLfpwJ. xyp Mw;wiykpd; Mw;wyhf khw;Wk; 
xypthq;fp (microphone) Mw;wy; khw;wpf;F xUrpwe;j cjhuzkhFk;. 
 
3. gug;gp (Transmitter) 
 
gug;gpahdJ Mw;wy; khw;wpapy; ,Ue;JtUk; kpd;irifia jfty; njhlu;G topj;jlj;jpw;F 
(Communication channel) mspf;fpwJ. ,J ngUf;fp>miyapaw;wp> gz;Ngw;wp kw;Wk; 
jpwd;ngUf;fp Nghd;w Rw;Wfisf; nfhz;Ls;sJ. gug;gpahdJ xypgug;G epiyaj;jpy;  
mike;Js;sJ. 
 
ngUf;fp: Mw;wy; khw;wpapd; ntspaPL kpfTk; typik Fiwthf cs;sjhy;> mJ 
ngUf;fpapdhy; ngUf;fg;gLfpwJ. 
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miyapaw;wp: ntspapy; ePz;lnjhiyT gug;Giff;fhf> cau; mjpu;ntz; Cu;jp miyfis 
(ird; tbt miy) ,J cUthf;FfpwJ. miyapd; Mw;wy; mjd; mjpu;ntz;zpw;F 
Neu;j;jftpy; cs;sjhy;> Cu;jp miykpf mjpf Mw;wiyf; nfhz;Ls;sJ. 
 
gz;Ngw;wp: ,J mbf;fw;iw irifia Cu;jpirifapd; kPJNkw;nghUj;jp> gz;Ngw;wg;gl;l 
irifia cUthf;FfpwJ. 
 
jpwd;ngUf;fp: ,J ePz;l njhiyTf;F nry;Yk; tifapy; kpd; irifapd; jpwd; msit 
mjpfupf;fpwJ. 
 
4. gug;Gk; tpz;ziyf;fk;gp (Transmitting antenna) 
 
     ,J NubNahirifia ntspapy; midj;J jpirfspYk; gug;GfpwJ. mJ kpd;fhe;j 
miyfs; tbtpy;> xspapd; jpirNtfj;jpy; (3x 108ms-1) nry;fpwJ. 
 

 
 

 
 
5. jfty;njhlu;Gtopj;jlk; (Communication channel) 
 
jfty; njhlu;G topj;jlkhdJ gug;gpapy; ,Ue;J Vw;gpf;F Fiwe;j ,iur;ry; my;yJ 
FiyTld; kpd; iriffis gug;Gtjw;FcjTfpwJ. jfty;njhlu;G ClfkhdJ 
mbg;gilapy; ,U tifg;gLfpwJ. mit fk;gp topjfty;njhlu;G kw;Wk; fk;gpapy;yh jfty 
;njhlu;G. 
 
fk;gp top jfty;njhlu;G (,UKidj; jfty;njhlu;G) fk;gpfs;>fk;gptlq;fs; kw;Wk; xsp 
,iofs; Nghd;w Clfq;fisg; gad;gLj;JfpwJ. xd;Wld; xd;W ,izf;fg;gl;Ls;sjhy;> 
,e;j mikg;Gfs; ePz;lnjhiyT gug;Giff;F gad;gLj;j ,ayhJ. njhiyNgrp> cs; 
,izg;G (Intercom) kw;Wk; Nfgps; njhiyf;fhl;rp Mfpait cjhuzq;fshFk;. 
 
fk;gpapy;yh jfty; njhlu;ghdJ ntspia jfty; njhlu;G Clfkhfg; gad;gLj;JfpwJ. 
gug;Gk; tpz;ziyf; fk;gpapd; cjtpahy; iriffs; kpd;fhe;j miyfs; tbtpy; 
gug;gg;gLfpd;wd. vdNt fk;gpapy;yh jfty;njhlu;G ePz;lnjhiyT gug;Giff;F gad;gLfpwJ. 
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nry;yplg;Ngrp> thndhyp my;yJ njhiyf;fhl;rp xypgug;G kw;Wk; nraw;iff;Nfhs; 
jfty;njhlu;G Mfpait cjhuzq;fshFk;. 
 
6. ,iur;ry; (Noise) 
 
     ,J gug;gg;gl;l irifia ,ilkwpf;Fk; tpUk;gj;jfhjirifahFk;. ,iur;ryhdJ 
gug;gg;gl;l irifapd; juj;ijf; Fiwf;fpwJ. ,J kdpjdhy; Vw;gLj;jg;gl;l mikg;Gfs; 
(jhdpaq;fpfs;> gw;witg;G ,ae;jpuq;fs;> kpd;Nkhl;lhu;fs; Mfpait) my;yJ ,aw;if 
epfo;thf (kpd;dy;> #upad; kw;Wk; tpz;kPd;fspy; ,Ue;JtUk; fjpu;tPr;R kw;Wk; Rw;Wr;#oy; 
tpisTfs; Mfpait) ,Uf;fyhk;. ,iur;riy Kw;wpYkhf ePf;f ,ayhJ. vdpDk; gy;NtW 
El;gq;fisg; gad;gLj;jp ,jidf; Fiwf;fyhk;. 
 
7. Vw;gp (Receiver) 
 
jfty; njhlu;G Clfj;jpd; topahf gug;gg;gl;l iriffs; xUVw;Fk; tpz;ziyf;fk;gpahy; 
Vw;fg;gl;L> kpd;fhe;j miyfis NubNah mjpu;ntz; iriffshfkhw;wp> Vw;gpf;F 
mspf;fg;gLfpwJ. Vw;gpahdJ gz;gpwf;fp> ngUf;fp> gFg;ghd; Mfpavyf;l;uhdpar; Rw;Wfisf; 
nfhz;Ls;sJ. gz;gpwf;fpahdJ gz;Ngw;wg;gl;l miyapypUe;J mbf;fw;iw irifiag; 
gpupj;njLf;fpwJ. gpwF mbf;fw;iwirif gFf;fg;gLfpwJ kw;Wk; ngUf;fpfisg; gad;gLj;jpg; 
ngUf;fg;gLfpwJ. ,Wjpahf ,jw;F ntspaPL Mw;wy; khw;wpf;Fmspf;fg;gLfpwJ. 
 
8. kWgug;gpfs; (Repeaters) 
 
kWgug;gpfs; iriffs; mDg;gg;gLk; neLf;fk; my;yJ njhiyit mjpfupf;fg; 
gad;gLfpdwd. ,J gug;gp kw;Wk; Vw;gpapd; njhFg;ghFk;. iriffs; Vw;fg;gl;L>ngUf;fg;gl;L 
kw;Wk; khWgl;l mjpu;ntz; nfhz;lCu;jpirif %yk; kWgbAk; NrUkplj;jpw;F 
mDg;gg;gLfpwJ. tpz;ntspapy; cs;s jfty ;njhlu;G nraw;iff;Nfhs; xU rpwe;j 
vLj;Jf;fhl;lhFk;. 
 
9. ntspaPLMw;wy; khw;wp (Output transducer) 
 
     ,J kpd; irifia kPz;Lk; mjd; njhlf;f tbtkhd xyp> ,ir>glq;fs; my;yJ 
juT Mfpadthf khw;WfpwJ. xypg;ghd;fs;> glf;Foha;fs;> fzpdpj; jpiu Mfpad ntspaPL 
Mw;wy; khw;wpfSf;F  Lj;Jf;fhl;LfshFk;. 
 
10. tYtpog;G (Attenuation) 
 
xU Clfj;jpd; topNa gug;gg;gLk; NghJirifapd; tYtpy; Vw;gLk; ,og;G tYtpog;G 
vdg;gLk;. 
 
11. neLf;fk; (Range) 
 
     ,J gug;Gk; Kid kw;Wk; NghJkhd tYTld; irifNrUkplk; ,ilNa cs;sngUk 
njhiyT MFk;. 
 
gl;ilmfyk; (Band width) 
 
Fuy;> ,ir>glk; Nghd;wmbf;fw;iwi riffs; my;yJ jfty; iriffspd; mjpu;ntz; 
neLf;fk;> gl;il mfyk; vdg;gLk;. ,e;j mbf;fw;iwiriffs; xt;nthd;Wk; khWgl;l 
mjpu;ntz;fisf; nfhz;Ls;sJ. 
 
jfty; njhlu;G mikg;GtifahdJ xU nfhLf;fg;gl;l mbf;fw;iw iriff;fhd mjpu;ntz; 
gl;ilapd; ,ay;igr; rhu;e;J mikAk;. irifapd; Nkw;gf;f kw;Wk; mbg;gf;f mjpu;ntz; 
vy;iyfSf;F ,ilNa cs;s NtWghl;ilgl;il mfyk; jUfpwJ. ,jid irifahy; 
Mf;fpukpf;fg;gl;l kpd;fhe;j epwkhiyapd; gFjpvdTk; tiuaWf;fyhk;. v1kw;Wk; v2vd;gd xU 
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irifapd; mbg;gf;f kw;Wk; Nkw;gf;f mjpu;ntz; vy;iyfs; vdpy;> gl;il mfyk; = v2 – 
v1MFk;. 
 
gug;Gk; mikg;gpd; gl;ilmfyk; (Bandwidth of transmission system) 
 
xU Fwpg;gpl;l topj;jlj;jpy;> Fwpg;gpl;ljfty; gFjpiag; gug;Gtjw;Fj; Njitahd 
mjpu;ntz;fspd; neLf;fkhdJ miytupirapd; gl;il mfyk; (channel bandwidth) my;yJ 
gug;Gk; mikg;gpd; gl;il mfyk; vdg;gLk;. 
 
     ,J gug;Gk; mikg;G gad;gLj;Jtjw;F vd;W xJf;fg;gl;l epwkhiyAld; nghUe;jp 
cs;sJ. vLj;Jf;fhl;lhf> tPr;Rg; gz;Ngw;wmikg;Gf;f 5 kHzirifiag; gug;Gtjw;F> 
Njitg;gLk; miytupirapd; gl;ilmfyk; 10 kHzMFk;. mNjrkak; xUxw;iwgf;f–gl;il 
mikg;Gf;F> mNj 5 kHzirifiag; gug;Gtjw;F>Njitg;gLk; miytupirapd; gl;ilmfyk; 
5 kHzMFk;. Vnddpy; tPr;Rg; gz;Ngw;wj;jpy; miytupirapd; mfyk;> irif 
mjpu;ntz;izg;Nghy; ,U klq;fhFk;. vdNt> ,Uf;fpd;w kpd;fhe;j epwkhiy gFjpapy; mjpf 
vz;zpf;ifapyhd miytupirfis cs;slf;Ftjw;F miytupirapd; gl;ilmfyj;ijf; 
Fiwf;f Ntz;ba Njit Vw;gLfpwJ. rpygad;ghLfspy;> ,jd; mbg;gilapNyNa gz;Ngw;wk; 
Nju;T nra;ag;gLfpwJ. 
 
tpz;ziyf;fk;gpapd; msT (Antenna size) 
 
tpz;ziyf; fk;gpahdJ gug;Gk; Kid kw;Wk; Vw;G Kid ,uz;bYk; gad;gLj;jg;gLfpwJ. 
tpz;ziyf; fk;gpapd; cauk; tpthjpf;fg;gl Ntz;ba xU Kf;fpa gz;gdthFk;. 

tpz;ziyf;fk;gpapd; caukhdJ
4


,d; klq;Ffshf ,Uf;fNtz;Lk;. 

 

4
h


=  -     (10.1) 

 

     ,q;Fλ MdJmiyePsk; 
v

c
 = >cxspapd; jpirNtfk; kw;Wk; 

vMdJgug;gg;glNtz;bairifapd; mjpu;ntz; MFk;.  
 
vLj;Jf;fhl;L: 
 
     ,U mbf;fw;iw iriffisf; fUJNthk;. xU irif gz;Ngw;wg;gl;Lk;> kw;nwhd;W 
gz;Ngw;wg;glhkYk; cs;sJ. 
 
mbf;fw;iw irifapd; mjpu;ntz; v = 10 kHz vdTk;> gz;Ngw;wg;gl;l irifapd; mjpu;ntz; 
v = 1 MHz vdTk; vLj;Jf; nfhs;sg;gLfpwJ. 
 
v = 10 kHz mjpu;ntz; nfhz;lirifiag; gug;gj; Njitahdtpz;ziyf;fk;gpapd; cauk; 
tUkhW:\ 
 

 
 
v = 1 MHz mjpu;ntz; nfhz;l gz;Ngw;wg;gl;l irifia gug;gj; Njitahd tpz;ziyf; 
fk;gpapd; caukhdJ 
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rkd;ghLfs; (10.2) kw;Wk; (10.3) I xg;gpLk; NghJ>eilKiwapy; 75 mcauKs;s 
tpz;ziyf; fk;gpia epWTtJ rhj;jpakhFk;. Mdhy; 7.5 km cauKs;s tpz;ziyf; 
fk;gpapd; cauj;ijf; Fiwg;gijAk;> neLe;njhiyT gug;Giff;F Njitvd;gijAk; 
njspthf ntspg;gLj;JfpwJ. 
 
kpd;fhe;jmiyfspd; guty; 
 
jfty;fisf; nfhz;l irifahdJ Cu;jp miyAld; (NubNahmiy) gz;Ngw;wg;gl;L 
xUtpz;ziyf ;fk;gpapdhy; gug;gg;gLfpwJ. mJntspapy; gazk; nra;J> kWKidapy; 
Vw;Fk; tpz;ziyf;fk;gpahy; Vw;fg;gLfpwJ.     2 kHzKjy; 400 GHztiumjpu;ntz; cs;s 
miyfs; fk;gpapy;yh jfty; njhlu;gpd; %ykhf gug;gg;gLfpd;wd. gug;gpapy; ,Ue;J Vw;gpf;F 
gazpf;Fk; NghJ> kpd;fhe;j miyapd; typik Fiwe;Jnfhz;Nl ,Uf;Fk;. gug;gpapdhy; 
gug;gg;gLk; kpd;fhe;j miymjd; mjpu;ntz; neLf;fj;jpw;F Vw;whw;Nghy; 
%d;WkhWgl;ltifapy; gazk; nra;fpwJ. 
 
• jiu miyg; guty; (my;yJ) Nkw;gug;Gmiyg; guty; (Vwj;jho 2 kHzKjy; 2 MHz) 

• thd; miyg; guty; (my;yJ) madpkz;lyg; guty; (Vwj;jho 3 MHzKjy; 30 MHz) 

• ntspmiyg; guty; (Vwj;jho 30 MHzKjy; 400 GHz) 
 
jiu miyg; guty; (Ground wave propagation (or) surface  
wave propagation) 
 
gug;gpapdhy; gug;gg;gl;l kpd;fhe;j miyfs; Vw;gpiar; nrd;wilaGtpapd; jiuia 
jOtpf;nfhz;L nrd;why;> ,e;jg; guty; jiu miyg; guty; vdg;gLk;. njhlu;Gila 
miyfshdJ jiu miyfs; my;yJ Nkw;gug;G miyfs; vdg;gLfpd;wd. ,jd; fhl;rp 
tpsf;fg;glk; 10.5 (m) ,y; fhl;lg;gl;Ls;sJ. 
 gug;Gk; kw;Wk; Vw;Fk; tpz;ziyf; fk;gpfs; ,uz;Lk; Gtpf;F mUfpy; ,Uf;f Ntz;Lk;. 
tpz;ziyf; fk;gpapd; msTiriffspd; gug;Gjypd; gaDW jpwid epu;zapg;gjpy; 
Kf;fpagq;Ftfpf;fpwJ. 
 gug;Gifapd; NghJkpd; iriffs; ePz;l njhiytpw;Fn ry;Yk; NghJ tYtpof;fpd;wd. 
tYtpog;gjw;fhd rpy fhuzq;fs; gpd;tUkhW: 
 

• mjpfupf;Fk; njhiyT: njhiyitg; nghUj;J> irifapy; Vw;gLk; tYtpog;G (i) 
gug;gpapd; jpwd; (ii) gug;gpapd; mjpu;ntz; kw;Wk; (iii) Gtpg;gug;gpd; epiy Mfpatw;iwr; 
rhu;e;jJ. 

• Gtpapdhy; Mw;wy; cwpQ;rg;gLjy;: kpd;fhe;j miytbtpy; cs;s gug;gg;gLk; 
irifahdJ Gtpiaj; njhLk;NghJ> mJGtpapy; xU kpd;D}l;lj;ijj; J}z;b xU 
kpd;Ndhl;lj;ij Vw;gLj;JfpwJ. ,jdhy; GtpahdJ xUfrpAk; kpd;Njf;fpiag; Nghy; 
nray;gLfpwJ. mjdhy; miy tYtpof;fpwJ. 

• miyrha;jy;: miy Kd;NdWk; NghJ Gtpapd; tisgug;Gf;F Vw;wthW miyKfg;G 
gbg;gbahf rhaj; njhlq;FfpwJ. ,e;jrha;tpd; mjpfupg;G miyapd; kpd;Gy 
typikiaf; Fiwf;fpwJ. ,Wjpahf xU Fwpg;gpl;l njhiyitf; fle;jTld;>Mw;wy; 
,og;G fhuzkhf Nkw;gug;G miyKOtJkhf epd;W tpLfpd;wJ. 
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cah; mjph;ntz; miyfSf;FGtpapd; fhw;Wkz;lyj;jpy; mjpf Mw;wy; cwpQ;rg;gLtjhy;> 
jiu miyfspd; mjph;ntz; ngUk;ghYk; 2MHz I tplFiwthf ,Uf;Fk;. gfy; Neuq;fspy; 
Vw;fg;gLk; eLj;ju miy (Medium wave) iriffs; Nkw;gug;Gmiyg; gutiyg; 
gad;gLj;JfpwJ.  
 
,J Kf;fpakhf cs;@h; xypgug;G> NubNahtpd; cjtpahy; flw;gazk;> fg;gypy; ,Ue;J 
fg;gy; kw;Wk; fg;gypy; ,Ue;J flw;fiu jfty;njhlh;G kw;Wk; nry;Ngrp jfty; njhlh;G 
Mfpatw;wpy; gad;gLfpwJ.  
 
ntsp miyg; guty; (Space wave propagation):  
 
jfty; irifia ntspapd; topNa mDg;Gk; kw;Wk; ngWk; nray;Kiw ntsp miyg;guty; 
vdg;gLk;. 30 MNzf;F Nky; kpf mjpfkhd mjph;ntz;fisf; nfhz;l kpd;fhe;j miyfs; 
ntsp miyfs; vdg;gLk;. ,e;j miyfs; gug;gpapypUe;J Vw;gpf;F Neh;f;Nfhl;by; gazk; 
nra;fpwJ. vdNt ,J Neh;f;Nfhl;L ghh;it jfty; njhlh;Gf;F (LOS ) gad;gLfpwJ.  
 
mjpf mjph;ntz;fSf;F> gug;gg;gl;l kw;Wk; Vw;fg;gl;l iriffs; (Neub miyfs;) Gtpapd; 
tisgug;gpdhy; ghjpg;gilahky; ,Ug;gjw;F gug;Gk; NfhGuq;fs; NghJkhd cauj;jpy; ,Uf;f 
Ntz;Lk;. mjdhy; mit Fiwthd tYtpog;G kw;Wk; Fiwthd irif typik ,og;Gld; 
gazpf;fpd;wd. rpy miyfs; jiuapy; vjpnuhspf;fg;gl;l gpwF Vw;gpia milfpd;wd.  
 
njhiyf;fhl;rp xspgug;G> nraw;iff;Nfhs; jfty;njhlh;G> kw;Wk; Nulhh; Nghd;w 
jfty;njhlh;G mikg;Gfs; ntsp miy gutiy mbg;gilahff; nfhz;Ls;sd.  
 
rpy ed;ikfs; fhuzkhf> mjpf mjph;ntz;fs; (kP cah; mjph;ntz; gl;il) nfhz;l 
ikf;Nuh miyfs;> NubNah miyfSf;F gjpyhfg; gad;gLj;jg;gLfpwJ. ed;ikfs;: mjpf 
gl;il mfyk;> cah;thd juT tpfpjq;fs;> rpwg;ghd jpir newpg;gLj;Jk; jpwd;> rpwpa 
msthd tpz;ziyf;fk;gp> Fiwe;j jpwd; Efh;T Nghd;wit MFk;.  
 
gug;Gif epfOk; neLf;fk; my;yJ njhiyT (d) MdJ tpz;ziyf;fk;gpapd; cauj;ij (h) 
rhh;e;Js;sJ. ,jd; rkd;ghL> 
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   2d Rh=  

,q;F R MdJ Gtpapd; Muk; MFk;. ,jd; kjpg;G R = 6400 km.  
 
gug;Gif epfOk; njhiyT fhl;rpg;gLj;jg;gl;Ls;sJ.  
 
  
nraw;iff;Nfhs; jfty; njhlh;G:  
 
nraw;iff;Nfhs; jfty; njhlh;ghdJ nraw;iff;Nfhs; topahf gug;gp kw;Wk; Vw;gp ,ilNa 
irifiag; ghpkhw;Wk; jfty;njhlh;gpd; xU tifahFk;. jfty; irifahdJ Gtp 
epiyaj;jpy; ,Ue;J> thdpy; epiynfhz;Ls;s nraw;iff;NfhSf;F Nkypizg;G (Uplink) 
(mjph;ntz; gl;il 6 GHz) xd;wpd; %ykhfg; gug;gg;gLfpwJ. gpd;dh; mq;Fs;s buhd;];ghd;lh; 
vd;w fUtpahy; ngUf;fg;gl;L> fPopizg;G (Downlink) (mjph;ntz; gl;il 4GHz) %ykhf 
kw;nwhU Gtp epiyaj;jpw;F kPz;Lk; gug;gg;gLfpwJ.  
 
mjpf mjph;ntz; NubNah miy iriffs; Neh;f;Nfhl;by; nry;Yk;NghJ (Neh;f;Nfhl;Lg; 
ghh;it)> caukhd fl;llq;fs; my;yJ kiyfs; my;yJ Gtpapd; tisgug;G Mfpatw;iw 
vjph;nfhs;sf;$Lk;. Mdhy; ,e;j tif jfty;njhlh;ghdJ> nraw;iff;Nfhs;fs; cjtpahy; 
NubNah iriffis buhd;];ghd;lh; %yk; ngUf;fp> Nkypizg;Gfs; kw;Wk; fPopizg;Gfs; 
topahf njhiyJ}u ,lq;fis fPopizg;Gfs; topahf njhiyJ}u ,lq;fis nrd;wila 
kW xspgug;G nra;fpd;wJ. vdNt ,J thdpy; cs;s NubNah kW xspg;gug;ap (Radio 
repeater) vdTk; miof;fg;gLfpwJ. ,jd; gad;ghLfs; midj;J JiwfspYk; cs;sd. 
mtw;wpy; rpy fPNo tpthjpf;fg;gl;Ls;sd.  
 
gad;ghLfs;: 
  
nraw;iff;Nfhs;fshdJ mtw;wpd; gad;ghLfs; mbg;gilapy; gy;NtW tiffshfg; 
gphpf;fg;gl;Ls;sd. rpy nraw;iff;Nfhs;fs; fPNo tpthpf;fg;gl;Ls;sd.  
 

   
 

1. thdpiy nraw;iff;Nfhs;fs;:  
,it Gtpapd; thdpiy kw;Wk; jl;gntg;gepiyiaf; fz;fhzpf;fg; gad;gLfpd;wd. 
Nkq;fspd; epiwia msg;gjd; %yk; kio> mghafukhd #whtsp kw;Wk; Gay;fs; 
Mfpatw;iw Kd;fzpg;G nra;tjw;F ,e;jr; nraw;iff;Nfhs;fs; ekf;F cjTfpd;wd. 
 

2. jfty; njhlh;G nraw;iff;Nfhs;fs;:  
,it njhiyf;fl;rp> thndhyp> ,izar; iriffs; Mfpatw;iw gug;Gtjw;Fg; 
gad;gLfpd;wd. ePz;l njhiyTfSf;Fg; gug;g> xd;wpw;F Nkw;gl;l nraw;iff;Nfhs;fs; 
gad;gLj;jg; gLfpd;wd.  
 

3. topelj;Jk; nraw;iff;Nfhs;fs;:  
 
fg;gy;fs;> tpkhdq;fs; my;yJ NtW ve;j nghUspd; Gtprhh; miktplj;ij fz;lwpAk; 
gzpfspy; ,it <LgLfpd;wd.  
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xsp ,ioj; jfty; njhlh;G:  
 
Xhplj;jpy; ,Ue;J kw;nwhU ,lj;jpw;F xsp ,ioapd; topahf> xspj;Jbg;Gfspd; %yk; 
jfty;fisg; gug;Gk; Kiw xsp ,ioj; jfty;njhlh;G vdg;gLk;. ,J KO mf 
vjpnuhspg;Gj; jj;Jtj;jpd; mbg;gilapy; nray;gLfpwJ.  
 
xspahdJ ikf;Nuh miy kw;Wk; NubNah miyfis tpl kpf mjpf mjph;ntz;izf; (400 
TNzKjy; 790 THz) nfhz;Ls;sJ. rpypf;fh fz;zhb my;yJ rpypf;fd; il Mf;i]lhy; 
xsp ,iofs; cUthf;fg;gLfpwJ. NkYk; ,g;nghUs;fs; Gtpapy; mjpf mstpy; fpilf;fpwJ. 
jw;NghJ mjpf mfr;rptg;G miyePsk; kw;Wk; rpwe;j gug;Gifj; jpwd; fhuzkhf> 
rhy;Nfhn[idL fz;zhbfs; kw;Wk; G@Nuh mYkpNdl; gbfg; nghUl;fs; 
gad;gLj;jg;gLfpd;wd.  
 
xsp ,iofs; kpd; flj;jhg; nghUl;fs; vd;gjhy;> xd;wpw;F Nkw;gl;l miythpirfs; 
Njitg;gLk; ,lq;fs; kpd; kw;Wk; kpd;fhe;j ,ilA+Wfisj; jtph;f;f Ntz;ba ,lq;fs; 
Mfpatw;wpy; ,it gad;gLj;jg;gLfpd;wd.  
 
gad;ghLfs;:  
 
xsp ,io mikg;G gy;NtW gad;ghLfisf; nfhz;Ls;sJ. mit rh;tNjr jfty;njhlh;G> 
efuq;fs; ,ilNa jfty;njhlh;G> efuq;fs; ,ilNa jfty;njhlh;G> juT ,izg;Gfs;> 
Miy kw;Wk; Nghf;Ftuj;Jf; fl;Lg;ghL kw;Wk; ,uhZtg; gad;ghLfs; Mfpait MFk;.  
 
ed;ikfs;:  
 

1. xsp ,iofs; kpfTk; nkypjhdJ. jhkpu tlq;fis tpl Fiwthd vil nfhz;lit.  
 

2. ,e;j mikg;G kpf mjpfgl;il mfyj;ijf; nfhz;Ls;sJ. ,jd; nghUs;: jfty; 
Rke;Jnry;Yk; jpwd; mjpfk; vd;gjhFk;.  
 

3. xsp ,io mikg;Gkpd; ,ilA+Wfshy; ghjpf;fg;gLtjpy;iy.  
 

4. jhkputlq;fistplxsp ,io kypthdJ.  
 

FiwghLfs;:  
 
1. jhkpuf;fk;gpfSld; xg;gLk;NghJxsp ,io tlq;fs; vspjpy; cilaf; $bait.  
 
2. ,jd; njhopy;El;gk; tpiyAah;e;jJMFk;.  
  
xsp ,io tlq;fs; NtW ve;jtif gug;Gifiaf; fhl;bYk; mjpNtf gug;Gif tPj;ij 
mspf;fpd;wd. ,it tPLfSf;Fk;> tzpf epWtdj;jpw;Fk; 1Gbps juT Ntfj;ij mspf;f 
,aYk;. gy;tif xsp ,iofs; (Multi – Mode fibre) MdJ 10 Mbps Ntfj;jpy; 
nray;gLfpd;wd. xsp ,ioj; jfty;njhlh;gpy;> rkPgfhy tsh;r;rpfs; 25 Gbps vd;w tPjj;jpy; 
juT Ntfj;ij jUfpd;wd.  
 
ml;yhz;bf; ngUq;flYf;Ff; FWf;Nf>mnkhpf;fhkw;Wk; INuhg;gh ,ilNaahdngUk; 
ghyhdnjhiyj;njhlh;Gtlq;fs;>xsp ,iofNsMFk;.  
 
 
Nulhh; kw;Wk; mjd; gad;ghLfs;:  
Nulhh; (RADAR) vd;gJ Radio Detection And Ranging vd;w nrhw;nwhlhpd; RUf;fkhFk;. ,J 
jfty;njhlh;G mikg;Gfspd; gad;ghLfspy; Kf;fpakhd xd;whFk;. ,J thD}h;jp> fg;gy;fs;> 
tz;fyd; MfpanjhiyJ}ug; nghUl;fisfz;Lzh;tjw;F kw;Wk; mtw;wpd; ,Ug;gplj;ij 
mwpatjw;Fg; gad;gLfpwJ. ekJ fz;zpw;Fg; Gyg;glhj nghUl;fspd; 
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Nfhzk;>njhiyTkw;Wk; jpirNtfk; Mfpatw;iwNulhh; %yk; fz;lwpayhk;.  
 
 
Nulhh; MdJ jfty; njhlh;Gf;F kpd;fhe;j miyfisg; gad;gLj;JfpwJ. Kjypy; kpd;fhe;j 
irifahdJ tpz;ziyf;fk;gp %yk ;ntspapd; midj;J jpirfspYk; gug;gg;gLfpwJ. 
Fwpg;gpl;l ,yf;Fg; nghUspd; kPJNkhJk; irifahdJ vjpnuhspf;fg;gl;L> vy;yh jpirfspYk; 
kPz;Lk; gug;gg;gLfpwJ. ,e;j vjpnuhspf;fg;gl;lirif (vjpnuhsp)>Nulhh; tpz;ziyf;fk;gpahy; 
ngwg;gl;L Vw;gpf;F mspf;fg;gLfpwJ.  
 
gpwF mJ nray;KiwgLj;jg;gl;L> ngUf;fg;gl;L nghUspd; Gtprhh; Gs;sp tptuq;fs; 
fz;lwpag;gLfpd;wd. irifahdJ Nuhlhhpy; ,Ue;J ,yf;Fg; nghUSf;Fr; nrd;W> kPz;Lk; 
jpUk;gptUtjw;F vLj;Jf;nfhs;Sk; Neuj;jpy; ,Ue;J ,yf;Ffspd; neLf;fk; 
fz;lwpag;gLfpwJ.  
 
gad;ghLfs;:  
 
Nulhh;fs; mNdf Jiwfspy; gad;ghLfisf; nfhz;lit. mtw;wpy; rpy fPNo 
Fwpg;glg;gl;Ls;sd. 
 

1. ,uhZtj;jpy;> ,yf;Ffis ,lk; fhzTk;>fz;lwpaTk; gad;gLfpd;wd.  
 

2. fg;gy; %yk; gug;gpy; NjLjy;> thd; NjLjy; kw;Wk; VTfiztopelj;Jk; mikg;G 
Nghd;w topfhl;Lk; mikg;Gfspy; gad;gLfpwJ.  
 

3. kiog;nghopT tPjk; kw;Wk; fhw;wpd; Ntfk; Mfpatw;iwmstpl;L>thdpiyfz;fhzpg;gpy; 
gad;gLfpd;wJ.  
 

4. mtrufhy #o;epiyfspy;> kf;fspd; ,Ug;gplj;ijf; fz;lwpe;J> mth;fiskPl;Fk; 
gzpapy; cjTfpwJ.  
 

nry;Ngrpjfty; njhlh;G:  
 
nry;Ngrp jfty; njhlh;ghdJ fk;gpfs; my;yJfk;gptlq;fs; Nghd;w ve;j ,izg;GfSk; 
,d;wp ntt;NtW ,lq;fspy; cs;sth;fSld; njhlh;G nfhs;s cjTfpwJ. mjpfkhd 
gug;gpw;F ,izg;G ,d;wpNa gug;Gifia mDkjpf;fpwJ. tPL> mYtyfk; Nghd;w Fwpg;gpl;l 
,lj;jpy; ,Ue;J kl;Lky;yhky;>ve;j ,lj;jpypUe;Jk; gpwUld; njhlh;G nfhs;s top 
nra;fpwJ. njhiyJ}u ,lq;fSf;Fk; jfty; njhlh;G trjpia Vw;gLj;JfpwJ.  
 
,J ,lk;ngaUk; (roaming) trjpia mspf;fpwJ. mjhtJ jfty; njhlh;GKwpT ,d;wp> 
gadhsh; xhplj;jpy; ,Ue;J kw;nwhU ,lj;jpw;F efuyhk;. ,e;jj; jfty; njhlh;Gtiy 
mikg;ig epWTtjw;F kw;Wk; guhkhpg;gjw;F MFk; nryT FiwthdjhFk;.  
 
gad;ghLfs;:  
 

1. ,J jdpg;gl;l jfty; njhlh;Gf;F gad;gLfpwJ. kw;Wk; nry;NgrpfSf;F cah; 
Ntfj;jpy; Fuy; kw;Wk; juT ,izg;ig toq;FfpwJ.  
 

2. cyfk; KOtJk; xU rpy tpdhbf;Fs; nra;jpfisg; gug;gKbAk;.  
 

3. ,izaj;jpd; topNa nghUl;fisg; (Internet of Things, IoT) gad;gLj;Jk; Kiwapy;> 
xU rhjdj;jpd; %yk; gy;NtW rhjdq;fisf; fl;Lg;gLj;JtJ rhj;jpakhfpwJ. 
vLj;Jf;fhl;L: nry;Ngrpiag; gad;gLj;jp> tPl;L cgNahfg; nghUl;fs; midj;ijAk; 
,af;f KbAk;.  
 

4. ,J fy;tpj;Jiwapy; etPd trjpfSld; $ba tFg;giwfs;> ,izajsj;jpy; ghlk; 
njhlh;ghd Fwpg;Gfs; fpilg;gJ> khzth;fspd; nray;ghLfis ftdpj;jy; 
Mfpatw;wpy; gad;gLfpwJ.  
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rkPgfhykhf> nry;Ngrp jfty; njhlh;Gnjhopy; El;gkhdJ2G, 3G, 4G, 5G WiMAX, Wibro, 
EDGE, GPRS kw;Wk; ,J Nghd;witvdgy;NtWfl;lq;fisf; fle;Jte;Js;sJ. ,J jfty; 
njhlh;G Ntfj;ijAk;>nray;ghl;L neLf;fj;ijAk; mjpfhpf;fcjTfpwJ. ek;gfkhdkw;Wk; 
ghJfhg;ghd ,izg;Gfshy; ,izg;Gnjhlh;ghdrpf;fy;fs; Fiwf;fg;gl;Ls;sd. GPS 
(cyfshtpa epiyawpAk; mikg;G) kw;Wk; GSM (nry; Ngrp jfty; njhlh;gpw;fhd 
cyshtpa Kiw) Mfpa njhopy; El;gq;fs;> nry;Ngrpjfty;njhlh;gpy; Kf;fpag; 
gq;Ftfpf;fpd;wd. tiyaikg;gpd; gl;ilmfyj;ijg; gad;gLj;Jjy;> tiyaikg;Gfisg; 
gfph;e;J nfhs;Sjy;>gpiofz;lwpjy; Mfpanray;fis ,J mjpfhpf;fpd;wJ. ,yf;f 
KiwkhWjy; (Digital switching), TDMA, CDMA Nghd;wgy jfty;njhlh;Gtiffspd; 
nray;ghl;il vspikahf;fg; gad;gLj;jg;gLfpd;wd.  
 
 
,izak; (INTERNET):  
 
,izak; vd;gJ jfty;njhlh;G mikg;gpy; gd;Kfj;jd;ik nfhz;lfUtpfSld; tsh;e;J 
tUk; xU njhopy;El;gk; MFk;. mJ kf;fSld; njhlh;G nfhs;s Gjpa topKiwfis 
toq;FfpwJ. ,izak; vd;gJ ,yl;rf;fzf;fhd kf;fisfzpdptopNa ,izf;Fk;> 
cyfstpy; mq;fPfhpf;fg;gl;Ls;s kpfg;ngUk; fzpdptiymikg;ghFk;. mJ tho;f;ifapd; 
midj;J eil KiwfspYk; vuhskhd gad;ghLfisf; nfhz;Ls;sJ.  
 
,izaj;jpy; cs;s midj;J jfty;fisAk; Nrkpg;gjw;F> cq;fSf;F 1 
gpypyad; DVDmy;yJ 200 kpy;ypad; GS – Nu b];f;FfSf;F Nky; 
Njitg;gLk;.  
 
 
gad;ghLfs;:  
 

1. NjLnghwp: cyfshtpa tiyj;jsq;fspy; jfty;fisj; NjLtjw;Fg; gad;gLk; 
,izak; rhh;e;j Nritf; fUtpahdJ> NjLnghwpvdg;gLk;.  
 

2. jfty;njhlh;G: ,-nkapy;> cldbr; nra;jpr; Nritfs; kw;Wk; r%ftiyj; jsq;fs; 
%yk;> yl;rf;fzf;fhdkf;fs; xd;wpize;J njhlh;Gnfhs;tjw;F ,izak; cjTfpwJ.  
 

3. kpd; - tzpfk; : vyf;l;uhdpa tiyj;jsk; %yk; nghUl;fis thq;Fjy;> tpw;wy;> N 
ritfisg; ngWjy; kw;Wk; epjpghp khw;wk; Mfpanray;ghLfspy; ,izak; 
gad;gLfpwJ.  

 
cyfshtpaepiyawpAk; mikg;G (GLOBAL POSITIONING SYSTEM):  
 
GPS vd;gJ Global Positioning System – cyfshtpa epiyawpAk; mikg;G–vd;gjd; 
RUf;fkhFk;. ,J top elj;Jk; nraw;iff; Nfhs;fspd; cyfshtpa mikg;G MFk;. 
,jd;%yk; Gtpf;F mUfpNyh my;yJ NtW ve;j ,lj;jpNyh ,Uf;Fk; GPSVw;gpw;F> Gtprhh; 
miktplk; kw;Wk; fhyk; njhlh;ghd jfty;fis toq;FfpwJ.  
 
gy;NtW nraw;iff; Nfhs;fspd; tiyaikg;G cjtpAld; GPS nray;gLfpwJ ,e;j 
nraw;iff; Nfhs;fs; xt;nthd;Wk; NubNah miyfs; Nghd;w xU Jy;ypairifia xyp 
gug;GfpwJ. ,Ug;gplk; Fwpj;jjuit mspf;Fk; ,e;jiriffs;> tpz;ziyf;fk;gpapdhy; 
ngwg;gl;L> gpwF GPS nkd;nghUshy; jfty;fshf khw;wk; nra;ag;gLfpwJ. nkd;nghUshdJ 
Fwpg;gpl;l nraw;iff; Nfhis fz;Lzh;e;J> mjd; ,Ug;gplk; kw;Wk; xt;nthU 
nraw;iff;Nfhspy; ,Ue;Jk; iriffs; gazk; nra;a vLj;Jf;nfhs;Sk; Neuk; Mfpatw;iwf; 
fz;lwpfpwJ.  
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gpwF> nkd;nghUs; MdJ xt;nthU nraw;iff;Nfhspy; ,Ue;J ngWk; juTfis nray; 
Kiwg;gLj;jp> Vw;gpapd; ,Ug;gplj;ijf; fzpf;fpwJ.  
 
gad;ghLfs;: 
 
cyfshtpa epiyawpAk; mikg;G gy Jiwfspy; kpfTk; gaDs;sjhf cs;sJ. 
mitahtd: ,aq;Fk; thfdeph;thfk; (fhh;fs;> ruf;F thfdq;fs; kw;Wk; NgUe;Jfs; 
Mfpatw;wpd; jlk; gpd;gw;wy;)>tdtpyq;F eph;thfk; (Mgj;jhd td tpyq;Ffisf; fzf;fply;) 
kw;Wk; nghwpapay; Jiw (Ruq;fg;ghijfs;> ghyq;fs; Mfpatw;iw cUthf;Fjy;) Mfpait 
MFk;.  
 
tptrhak;> kPd;tsk; kw;Wk; Ruq;fk; Mfpa Jiwfspy; jfty; njhlh;Gj; njhopy;El;gj;jpd; 
gad;ghL 
 
tptrhaj; Jiw:  
jfty; njhlh;G njhopy;El;gj;ijg; (Information and Communication Technology – ICT) 
tptrhaj; Jiwapy; gad;gLj;Jk; NghJ cw;gj;jp mjpfhpf;fpwJ. tptrhapfspd; tho;f;ifj; 
juk; caUfpwJ> tptrhapfSf;F cs;srthy;fs; kw;Wk; ,ilA+Wfs; jPh;f;fg;gLfpd;wd. 
NkYk;> 
 

1. czT cw;gj;jpia mjpfhpj;jy; kw;Wk; gz;iz eph;thfk; Mfpatw;wpy; mjpfstpy; 
gad;gLfpwJ.  
 

2. jz;zPh;> tpijfs; kw;Wk; cuq;fs; Mfpatw;wpd; Nkk;gl;l gad;ghl;bw;F cjTfpwJ.  
 

3. NuhNghf;fs;> ntg;gepiy kw;Wk; <ug;gjk; czh;tpfs;> thd;topglq;fs; kw;wk; GPS 
njhopy;El;gk; Mfpait cs;slf;fpa mjpetPd njhopy;El;gq;fisAk; ,q;F 
gad;gLj;jyhk;.  
 

4. Gtprhh; jfty; mikg;Gfs; (GIS – Geographic Information Systems) MdJ xU 
Fwpg;gpl;l jhtuj;ij gaphpLtjw;F jFjpahd ,lj;ij KbTnra;tJ vd 
Ntshz;ikj;Jiwapy; tphpthfg; gad;gLfpwJ.  
 

kPd;tsj; Jiw: 
  

1. nraw;iff;Nfhs; fz;fhzpf;Fk; mikg;ghdJ kPd;gpbg;G gFjpia milahsk; fhz 
cjTfpwJ.  
 

2. ghh;NfhLfis gad;gLj;Jtjd; %yk; kPd; gpbf;fg;gl;l Njjp kw;Wk; Neuk;>kPd; 
tifapd; ngah;>kPdpd; juk; Mfpatw;iw milahsk; fhzKbAk;.  
 

 
Ruq;fj;Jiw:  
 

1. Ruq;fj;Jiwapy;> nray;gLjpwd; mjpfhpg;G> njhiyJ}u fz;fhzpg;G kw;Wk; Nghplh; 
eilngw;w ,lj;ij mwpjy; Mfpatw;wpy; ICT gad;gLfpwJ.  
 

2. Ruq;fj;jpy; rpf;fpf;nfhs;Sk; njhopyhsh;fSf;f xyp–xsp vr;rhpf;ifia mspf;fpwJ.  
 

3. njhiyJ}uj;jpy; cs;sRuq;fg; gzpaplq;fis ,izf;fcjTfpwJ.  
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myF 11 
,aw;gpaypd; mz;ikf;fhy tsu;r;rpfs; 
(Recent Developments in Physics) 

 
mwpKfk; 
 
     ,aw;gpay; vd;gJ mwptpay;> nghwpapay; kw;Wk; njhopy;El;gj;jpw;F mbg;gilf; 
fl;Lkhdj; njhFjpahf cs;sJ. Ntfkhf tsu;e;JtUk; ehNdh mwptpay; kw;Wk; ehNdh 
njhopy;El;gk;> ve;jpudpay; (Robotics) kw;Wk; kUj;Jt Nehawpjy; (medical diagnosis) kw;Wk; 
rpfpr;ir Mfpa ,e;j Jiwfspy; ,aw;gpaypd; gad;ghLfis khztu;fs; czu;e;J nfhs;Sk; 
tifapy; RUf;fkhf tptupf;fg;gl;Ls;sd. ,e;j myfhdJ Nky;epiy ,aw;gpaypy; cs;s 
Kf;fpa ,aw;gpay; nfhs;iffs; njhopy;El;g tsu;r;rpf;F mbj;jskhf cs;sij 
ntspg;gLj;JfpwJ. Nky;epiy gs;sp mstpy; Njitahd mbg;gil ,aw;gpaiy 
fw;wpUg;gjhy; mwptpay;> nghwpapay;> njhopy;El;gk; kw;Wk; kUj;Jtk; Mfpa midj;J 
cau;fy;tp JiwfspYk; khztu;fs; rhjpf;f KbAk; vd;w ek;gpf;ifA+l;Lk; tifapy; ,e;j 
myF tbtikf;fg;gl;Ls;sJ. 
 
,aw;gpay; - nghwpapay;> njhopy;El;gk;> mwptpay; kw;Wk;  
kUj;Jtj;jpw;F mbg;gilf; fl;Lkhdk; 
 
kdpjFyj;jpd; KOikahd tsu;r;rp 
 
• fl;llg; nghwpapay; ,ae;jpug; nghwpapay; kpd;dpay; kw;Wk; kpd;dZtpay; nghwpapay; 

kpd;dZtpay; kw;Wk; jfty; njhlu;G nghwpapay; fzpdp mwptpay; nghwpapay; thD}u;jp 
nghwpapay; thfd nghwpapay; fUtpahf;f nghwpapay; cNyhftpay; kw;Wk; nghUl;fs; 
nghwpapay; Mw;wy; mwptpay; kw;Wk; nghwpapay; Rw;Wr; #oy; mwptpay; kw;Wk; 
nghwpapay; mikg;Gfs; kw;Wk; fl;Lg;ghl;L nghwpapay; G+fk;g nghwpapay;> fly; rhu; 
nghwpapay; kw;Wk; flw;gil fl;likg;G ePu; tsg; nghwpapay; Mfpad. 

• ,ay; mwptpay; Gtp mwptpay; thdpiy kw;Wk; jl;gntg;gtpay; thdpay; tptrha 
mwptpay; capup jftypay; tho;f;if mwptpay; Ntjp mwptpay; Rw;Wr;#oy; mwptpay; 
clw;gapw;rp kw;Wk; tpisahl;L mwptpay; kPd;tsu;g;G tpkhd Nghf;Ftuj;J fhl;rp Clfk; 
kw;Wk; Clf mwptpay; Nghl;lhdpay; (photonics) fly; mwptpay; fly;rhu; mwptpay; 
jfty; mwptpay; kw;Wk; jfty; njhlu;G jla mwptpay; czT mwptpay; Mfpad. 

• xt;thik kw;Wk; Neha; vjpu;g;gpay; kaf;f kUe;jpay; Njhy; kUj;Jtk; Neha; mwpAk; 
fjpupaf;ftpay; mtrufhy kUj;Jtk; FLk;g kUj;Jtk; cs;sf kUj;Jtk; kUj;Jt 
kugpay; euk;gpay; mZf;fU kUj;Jtk; kfg;Ngwpay; kw;Wk; kfspu; kUj;Jtk; fz; 
kUj;Jtk; Nehapay; Foe;ij kUj;Jtk; cly; kUj;Jtk; kw;Wk; kWtho;T rpfpr;ir 
Neha; jLg;G kUj;Jtk; cstpay; kUj;Jtk; fjpu;tPr;R Gw;WNehapay; mWit rpfpr;ir 
rpWePuftpay; Mfpad. 

 
ehNdh mwptpay; kw;Wk; ehNdh njhopy;El;gk; 
 
ehNdhmwptpay; (Nanoscience) 
ehNdh mwptpay; vd;gJ 1-100 nm msTfs; tiu nfhz;l nghUs;fspd; mwptpay; MFk;. 
ehNdh vd;gJ xU kPl;lupy; gpy;ypadpy; xU gq;F mjhtJ 10-9m MFk;. 
 
gUg;nghUshdJ mj;jifa rpW nghUl;fshf gpupf;fg;gl;lhy; ,ae;jputpay;> kpd;dpay;> 
xspapay;> fhe;jtpay; kw;Wk; gpw gz;Gfs; khWgLfpwJ. 
 
ehNdhnjhopy;El;gk; (Nanotechnology) 
ehNdh njhopy;El;gk; vd;gJ ehNdh mstpy; fl;likf;fg;gl;l nghUs;fspd; tbtikg;G> 
cw;gj;jp> gz;Gf;$Wfs; kw;Wk; gad;ghLfs; cs;slf;fpa njhopy;El;gk; MFk;. 
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ehNdhJfs;fs; (Nanoparticles) 
 
jpz;kq;fs; Jfs;fshy; MdJ. xt;nthU JfSk; xU Fwpg;gpl;l vz;zpf;ifapyhd 
mZf;fisf; nfhz;Ls;sJ. NkYk; ,J nghUSf;F nghUs; khWglyhk;. xU jpz;kj;jpd; 
JfshdJ 100 nm I tpl rpwpa msthf ,Ue;jhy; mJ ehNdh jpz;kk; (Nano solid)’ 
vdg;gLfpwJ. Jfspd; msT 100 nm I tpl mjpfnkdpy; mJ xU ‘NgusT jpz;kk; (Bulk 
solid)’ MFk;. ehNdh kw;Wk; NgusT jpz;kq;fs; xNu Ntjpapay; fyitahy; Mditahf 
,Uf;fyhk; vd;gJ ftdpf;f Ntz;bajhFk;. vLj;Jf;fhl;lhf>ZnO MdJ NgusT kw;Wk; 
ehNdh Mfpa ,U tbtpYk; ,Uf;fyhk;. xNu Ntjpapay; fyitahf ,Ug;gpDk; NgusT 
tbtj;ij xg;gpl ehNdh tbtk; khWgl;l gz;Gfisf; nfhz;Ls;sJ. 
 
     ehNdh mstpyhd gupkhzq;fspy; (Fiwf;fg;gl;l gupkhzq;fs;) ehNdh gz;Gfis ,U 
Kf;fpa epfo;Tfs; fl;Lg;gLj;Jfpd;wd. mit Fthz;lk; tiuaiw tpisTfs; (quantum 
confinement effects) kw;Wk; Nkw;gug;G tpisTfs; (surface effects) MFk;. khztu;fs; ,e;j 
tpisTfis cau;fy;tpapy; Muhayhk; kw;Wk; mjd; tpsf;fk; gs;spf;fy;tp mstpy; 
jtpu;f;fg;gl;Ls;sJ. 
 
ehNdh njhopy;El;gj;jpd; gy;Jiw ,ay;G 
 
ehNdh mwptpay; kw;Wk; njhopy;El;gk; gy;NtW Jiwfspy; gad;ghLfisf; nfhz;l gy;Jiw 
,ay;GilajhFk;. 

• nghUs; mwptpay; 
• %yf;$W capupay; 
• kpd; kw;Wk; ,ae;jputpay; nghwpapay; 
• ehNdh njhopy;El;gk; 
• gad;ghl;L fzpjtpay; kw;Wk; fzpdp mwptpay; 
• Ntjpapay; 
• ,aw;gpay; 

,aw;ifapy; cs;s ehNdh 
 

ehNdh mstpyhd tbtq;fs; mwptpay; mwpQu;fs; mtw;iw Ma;Tf; $lq;fspy; Ma;T 
nra;aj; njhlq;Ftjw;F ntF fhyk; Kd;Ng ,aw;ifapy; mike;Js;sd. 
 

rpy vLj;Jf;fhl;Lfs; 
 

1. Xupio DNA><upio DNA 
nghUs;:DNA ,d; Xupio xd;W midj;J capupdq;fspd; mbg;gilf; fl;likg;ghf cs;sJ. 
Vwj;jho %d;W ehNdhkPl;lu;fs; mfyk; nfhz;lJ. 
 
2. khu;/Ngh gl;lhk;G+r;rp 
nghUs; : khu;/Ngh gl;lhk;G+r;rpapd; ,wf;iffspy; cs;s nrjpy;fs; ehNdh mikg;Gfisf; 
nfhz;Ls;sd> mit xsp miyfs; xd;Wld; xd;W ,iltpid GupAk; topia khw;wp 
,wf;iffSf;F cNyhf ePy epwj;ijAk; gr;ir rhay;fisAk; mspf;fpd;wd. 
 
Ma;Tf;$lq;fspy; gpd;gw;WtJ 
nghUs;fs; nra;ag;gl;l ehNdh Jfs;fspd; msit khw;wp mikg;gjd; %yk; epwq;fisf; 
ifahSjy;. 
 
3. kapy; ,wFfs; 
nghUs; : kapy; ,wFfs; rpy gj;J ehNdh kPl;lu; jbkd; nfhz;l 2 gupkhz xspg;gbf 
mikg;GfSld; xsp ,iltpid Guptjhy; mtw;wpd; khWgl;l epwq;fisg; ngWfpd;wd. 
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Ma;Tf;$lq;fspy; gpd;gw;WtJ 
kapy; ,wFfs; Nghd;W gy;NtW epwq;fspy; xspu ehNdh fl;likg;Gfs; Ma;Tf; $lq;fspy; 
cUthf;fg;gLfpd;wd. 
 
4. fpsp kPd; 
nghUs; : fpsp kPd; ehs;KOJk; gtsg; ghiwfis fbj;J nehWf;fp nfhz;bUf;Fk;. fpsp 
kPdpd; rf;jp tha;e;j fbf;F fhuzk; xd;Wld; xd;W gpd;dg;gl;l ehNdh mikg;ghd ehu;fs; 
MFk;. GSNuhgill; vd;w fdpkj;jpd; gbfq;fs; xd;Wld; xd;W rq;fpypj;njhluhf 
gpd;dg;gl;L cs;sJ. ,e;j mikg;G fpsp kPdpd; gw;fSf;F mw;Gjkhd epiyg;Gj;jpwid 
mspf;fpwJ. 
 
Ma;Tf; $lq;fspy; gpd;gw;WtJ 
ePiu vjpu;f;Fk; ehNdh tu;zq;fs; cUthf;fg;gLfpd;wd. mj;jifa ehNdh tu;zq;fs; 
G+rg;gl;lhy; epiyg;Gj;jpwd;> fiw kw;Wk; J}rpfSf;F vjpuhd ghJfhg;G mspf;fpd;wd. NkYk; 
,e;j ehNdh tu;zq;fs; fg;gy;fspy; G+rg;gl;lhy; vupnghUspd; gaDWjpwd; mjpfupf;fpwJ. 
 
5. jhkiu ,iy Nkw;gug;G 
nghUs; : jhkiu ,iy Nkw;gug;G tupf;fz;Nzhl;l vyf;l;uhd; Ez;Nzhf;fp (SEM) jhkiu 
,iyapd; Nkw;gug;gpy; cs;s ehNdh mikg;igf; fhl;LfpwJ. ,JNt jhkiu ,ioapd; jhNd 
Rj;jg;gLj;jpf;nfhs;Sk; nray;ghl;bw;F fhuzkhFk;. 
 
Ma;Tf; $lq;fspy; gpd;gw;WtJ 
,aw;if mikg;G njhlu;e;J ,aq;fp Nja;khdk; kw;Wk; njhlu;G jifTf;F cl;gLk; 
kpd;dZtpaypy; kw;Wk; gpw fUtpfspy; cs;s ,ae;jutpay; ghfq;fSf;F cjTk; tifapy; 
kpfTk; epiyg;Gj;jpwd; nfhz;l nraw;if nghUl;fis cUthf;f mbj;jskhf cs;sJ. 
 
Muk;gfhy njhlf;fk; kw;Wk; tsu;r;rp 
 
❖ 1959: ,e;j ehNdh mwptpay; kw;Wk; ehNdh njhopy;El;gk; Mfpa nrhw;fis 

cUthf;Ftjw;F ntFfhyk; Kd;Ng 1959 ,y; upr;ru;L /igd;Nkd; vd;w mnkupf;f 
,aw;gpayhsu; mtuJ “mbkl;lj;jpNyNa ,d;Dk; epiwa miwfs; cs;sd” nra;Ak; 
fUj;Jfis Fwpg;gpl;Ls;shu;. /igd;Nkd; mtuJ ciuapy; vjpu;fhyj;jpy; mwptpay; 
mwpQu;fs; xt;nthU mZitAk;> xt;nthU %yf;$iwAk; vt;thW jdpj;jdpahf 
ifahsTk;> fl;Lg;gLj;jTk; KbAk; vd;gJ Nghd;w nray;Kiwfis tptupj;jhu;. 

❖ 1974: kpJ Jy;ypa ,ae;jpuq;fis Nkk;gLj;Jk; gzpapd; NghJ Nguhrpupau; NehupNah 
ldpFr;rp (Norio Taniguchi) ehNdh njhopy;El;gk; vd;w thu;j;ijia cUthf;fpdhu;. 

❖ 1981: nfu;L gpd;dpq; (Gred Binning) kw;Wk; i`d;upf; Nuhuu; (Heinrich Rohrer) 
tupf;fz;Nzhl;l Jisf;Fk; Ez;Nzhf;fpia (Scaning Tunnelling Microscope-STM) 
Nkk;gLj;jpaJ etPd ehNdh njhopy;El;gj;jpd; njhlf;fkhFk;. Muha;r;rpahsu;fs; Kjd; 
Kjyhf nghUs;fspd; Nkw;gug;gpy; cs;s mZf;fisg; ghu;f;f STM cjtpaJ Kjy; 
ehNdh njhopy;El;gk; mjd; gbg;gbahd tsu;r;rpiaj; njhlq;fpaJ.  

❖ 1989:IBM ,d; my;Nkld; Muha;r;rp ikaj;jpy; lhd; ,f;su; kw;Wk; vu;`hu;L ];itru; 
IBM rpd;dj;ij cr;rupf;f 35 jdpahd nrdhd; (Xenon) mZf;fisf; ifahz;ldu;. 
,e;j mZf;fisj; Jy;ypakhff; ifahSk; jpwid fhl;rpg;gLj;jpajd; %yk; ehNdh 
njhopy; El;gj;jpd; mtrpak;> gad;ghL cyFf;F njupe;jJ. 

❖ 1990-2000: ehNdh njhlu;ghd Muha;r;rpia top elj;j Muha;r;rpf; FOf;fs; kw;Wk; 
nraw;FOf;fs; mikf;fg;gl;ld. ehNdh njhopy;El;gj;ijg; gad;gLj;Jk; gadhsu; 
nghUs;fs; re;ijapy; tuj;njhlq;fpd. 

❖ 2004: khd;nr];lu; gy;fiyf;fofj;jpy; 2004,y; Mz;lup ifk; kw;Wk; fhd;];ld;bd; 
eNth];nyt; MfpNahuhy; 2D nghUs; jdpikg;gLj;jp tifg;gLj;jg;gl;lJ. ,e;j Ma;Tg; 
gzp 2010,y; ,aw;gpaypy; Nehgy; gupirg; ngw;wJ. 

❖ 2016: [pahd; gpNau; rth[;> /g;Nuru; ];lhlu;l; kw;Wk; ngu;dhu;L ngupq;fh MfpNahu; ehNdh 
fhu;’ cs;spl;l ehNdh mstpyhd ,ae;jpuq;fis Nkk;gLj;Jk; Muha;r;rpf;fhf 
Ntjpapaypy; Nehgy; gupR ngw;wdu;. 
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Ma;Tf;$lq;fspy; ehNdh 
     Ma;Tf; $lj;jpy; cUthf;fg;gl;l ehNdh mikg;Gfs; ,aw;ifapd; mw;Gjkhd ehNdh 
mikg;Gfisg; gpd;gw;wp mike;Js;sd. ehNdh mikg;Gfs; kpfTk; rpwpajhf cs;sjhy; 
,e;j mstpyhd nghUs;fis cw;gj;jp nra;a rpwg;G Kiwfs; Njitg;gLfpd;wd. ehNdh 
nghUs;fis jahupf;f ,U topfs; cs;sd. NkypUe;J fPo; kw;Wk; fPopUe;J Nky; 
mZFKiwfs;. 

 
 

 
 
ehNdh njhopy;El;gj;jpd; gad;ghLfs; 
 
• Mw;wy; Nrkpg;G 
• ,uhZtk; kw;Wk; ghJfhg;G 
• cNyhftpay; kw;Wk; nghUs;fs; 
• kpd;dZtpay; 
• xspg; nghwpapay; kw;Wk; jfty; njhlu;G 
• capup kUj;Jtk; kw;Wk; kUe;Jfs; tpepNahfk; 
• tptrhak; kw;Wk; czT 
• moF rhjdg;nghUs;fs; kw;Wk; tu;zq;fs; 
• capup njhopy;El;gk; 
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• [Tspj;Jiw 
 
gy;NtW Jiwfspy; ehNdh mbg;gilapyhd nghUs;fspd; gad;ghLfs; 
 
thfd njhopw;rhiy 

 
• Fiwe;j vil 

fl;likg;G 
• tu;zg;G+r;R (epug;gpfs;> 

mbj;jsg;G+r;R> njspthd 
G+r;R) 

• tpidA+f;fpfs; 
• lau;fs; (epug;gpfs;) 
• czu;tpfs; 
• fhu; fz;zhb kw;Wk; 

$z;bw;fhd G+r;Rfs; 

Ntjpj; njhopw;rhiy 
 

• tu;zg;G+r;R mikg;gpd; 
epug;gpfs; 

• ehNdh $l;Lg; 
nghUs;fshy; Md 
G+r;R mikg;Gfs; 

• fhfpjq;fis 
nrwpT+l;ly; 

• khw;wf;$ba girfs; 
• fhe;jg; gha;kq;fs; 

nghwpapay; 
 

• fUtpfs; kw;Wk; 
,ae;jpuq;fSf;fhd 
Nja;khdg; ghJfhg;G 
(jLg;G vjpu;g;G 
G+r;Rfs;> nefpopg; 
ghfq;fspy; fPuy; 
vjpu;g;G G+r;Rfs; 
Mfpad) 

• caT vz;nza; 
,y;yh Ngupq;Ffs; 

 
kpd;dZtpay; njhopw;rhiy 

 
• juT epidtfk; 
• fhl;rpg;gLj;jpfs; (Displays) 

• Nyru; ilNahLfs; 
• fz;zhb ,iofs; 
• xspapay; Rtpl;Rfs; 
• tbg;ghd;fs; (IR 

jLj;jy;) 
• flj;jf;$ba epiykpd; 

vjpu;g;Gg; G+r;Rfs; 

fl;Lkhdk;; 
 

• fl;Lkhdg; nghUs;fs; 
• ntg;gf; fhg;G 
• jPj; jLg;ghd;fs; 
• kuk;> jiufs;> fy;> 

fl;bl Kfg;Gfs;> 
XLfs;> $iu XLfs; 
Mfpatw;wpd; Nkw;gug;G 
rhu;e;j 
fl;Lkhdg; nghUl;fs; 

• fl;bl Kfg;G G+r;rfs; 
• gs;sk; epug;Gk; 

fyit 

kUj;Jtk; 
 

• kUe;J tpepNahf 
 mikg;Gfs; 
• nray;gLk; fhuzpfs; 
• khWgl;l Clfk; 
• kUj;Jt tpiuTr; 
• Nrhjidfs;   nraw;if 

cWg;Gfs; 
 nghUj;Jjy; 
• Ez;Zapu; vjpu;g;G 
 nghUs;fs; kw;Wk; 
 G+r;Rfs; 
• Gw;WNeha; rpfpr;ir 
 nghUs;fs; 

[Tsp/Jzpfs;/(nea;ag;glhjJ) 
 

• Nkw;gug;G – 
gjg;gLj;jg;gl;l [Tspfs; 

• ];khu;l; Milfs; 
 

Mw;wy; 
 

• vupnghUs; fyd;fs; 
• #upa kpd; fyd;fs; 
• kpd;fy mLf;Ffs; 
  kpd;Njf;fpfs; 

moF rhjdg; nghUl;fs; 
 

• #upa xspg; ghJfhg;G 
• cjl;Lr; rhaq;fs; 
• Njhy; G+r;rfs; 
gw;gir 

czT kw;Wk; ghdq;fs; 
 

• njhFg;Gg; nghUs;fs; 
• Nrkpg;G tho; czu;tpfs; 
• $l;Lg;nghUs;fs; 
• go urq;fis 

njspTgLj;Jjy; 

tPl;L cgNahfk; 
 

• ,Uk;Gf;fhd gPq;fhd; 
G+r;Rfs; 

• thridA+l;bfs; 
fz;zhb> gPq;fhd;> 
  jiu rd;dy;fs; 
  Mfpatw;wpw;fhd     
  Rj;jg;gLj;jp 

tpisahl;L/ntspg;Gwk; 
 

• ];fp nkOF 
• fz;zhbfs;/ePr;ry; 

fz;zhbfspd; 
gdpj;jLg;Gfs; 

• fg;gy;fs;/glFfSf;fhd 
rpjpyj;jLg;ghd; G+r;Rfs; 

tYg;gLj;jg;gl;l  
nld;dp];kl;ilfs; 
kw;Wk; ge;Jfs; 
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ehNdh Jfs;fspd; rhj;jpakhd jPq;Ftpistpf;Fk; tpisTfs; 
 
ehNdh njhopy;El;gk; gad;ghl;bd; jPq;F tpistpf;Fk; tpisTfisg; gw;wpa Muha;r;rpAk; rk 
msthd Kf;fpaj;Jtk; tha;e;jJ. NkYk; mJ NtfkhfTk; tsu;e;JtUk; Muha;r;rp 
JiwahFk;. ,q;F Kf;fpa gpur;rid vd;dntd;why; ehNdh Jfs;fs; GNuhl;Bd; Nghd;w 
capup %yf;$WfSf;F rkkhd gupkhzq;fisf; nfhz;Ls;sd. mit caupdq;fspd; 
Nkw;gug;gpDs; vspjhf cwpQ;rg;glyhk; my;yJ clypd; jpRf;fs; kw;Wk; ePu;kq;fspy; 
Eioaf;$Lk;. 
 
    cwpQ;rg;gLk; jd;ik ehNdh Jfspd; Nkw;gug;igr; rhu;e;jJ. clypy; cs;s Fwpg;gpl;l 
nry;> kUe;ij Neubahf cwpQ;Rk; tifapy; ehNdh Jfspd; Nkw;gug;ig tbtikf;f ,aYk;. 
 
     capu;tho; mikg;GfSld; Vw;gLk; ,iltpidiaAk; ehNdh Jfs;fspd; gupkhzq;fs; 
ghjpf;fpd;wd. cjhuzkhf> rpy ehNdh kPl;lu; msTs;s ehNdhJfs;fs; capup 
%yf;$WfSf;F cs;Ns ed;F nrd;wilfpd;wd> Mdhy; ngupa ehNdhJfs;fshy; ,J 
,ayhJ. ehNdh Jfs;fs; nry; rt;TfisAk; flf;Fk;. cs;spoof;fg;gl;l ehNdh Jfs;fs; 
,uj;jj;ij mila ,aYk;. NkYk; ,it <uy;> ,jak; my;yJ ,uj;j nry;fs; Mfpa 
cWg;GfisAk; milAk; tha;g;G cs;sJ. 
 
     Muha;r;rpahsu;fs; gy;NtWgl;l msT> tbtk;> Ntjpmikg;G kw;Wk; Nkw;gug;G gz;Gfs; 
nfhz;l ehNdhJfs;fis capupd cWg;Gfspy; nrYj;Jk; NghJ mjd; vjpu;nraiyg; 
Gupe;Jnfhs;s Kaw;rp nra;fpd;wdu;. 
 
ehNdh Jfs; clypy; EioAk;NghJ Vw;gLk; Neha;fs; 
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ve;jpudpay; (Robotics) 
 
ve;jpudpay; vd;why; vd;d? 
 
     ve;jpudpak; vd;gJ ,ae;jpug; nghwpapay;> kpd;dZg; nghwpapay; vzpdp nghwpapay; 
kw;Wk; mwptpay; Mfpatw;wpd; xUq;fpize;j fw;wy; gpupT MFk;. ,ae;jpu kdpjd; (NuhNgh) 
vd;gJ kpd;dZtpay; Rw;wpdhy; tbtikf;fg;gl;l kw;Wk; xU Fwpg;gpl;l gzpiar; nra;a 
jpl;lkplg;gl;l xU ve;jpudpay; fUtpahFk;. ,e;j jhdpaq;fp ,ae;jpuq;fs; ve;jpudpay; 
rfhg;jj;jpd; kpfTk; Kf;fpaj;Jtk; tha;e;jjhf mike;J ntbFz;Lfis nraypof;fr; 
nra;jy;> fl;ll ,bghLfspy; rpf;fpAs;stu;fisf; fz;lwpjy;> Ruq;fq;fis Ma;T nra;jy; 
kw;Wk; fg;gy; tpgj;Jfs; Nghd;w mghafukhd #oy;fspy; kdpju;fisg; Nghy 
nrayhw;Wfpd;wd. 
 

 
 
1954-,y; [hu;[; bthy; vd;gtu; AdpNkl; vdg;gLk; Kjy; ,yf;fKiw nray;ghL nfhz;l 
jpl;lkplf;$ba NuhNghit fz;Lgpbj;jhu;. etPd ,ae;jpu kdpjtpay; njhopypd; je;ij N[hrg; 
VQ;ry;ngu;fu; kw;Wk; [hu;[; bthy; cyfj;jpd; Kjy; ,ae;jpu kdpj epWtdj;ij 1956-,y; 
AdpNkl; MdJ epA+ n[u;rpapy; xU n[duy; Nkhl;lhu;]; jhdpaq;fpfs; njhopw;rhiyapy; fhu; 
cjpup ghfq;fis efu;j;Jtjw;fhf ,af;fg;gl;lJ. 
 
ve;jpudpaypd; $Wfs; 
 
ve;jpudpay; mikg;ghdJ Kf;fpakhf czu;tpfs;> jpwd; toq;fpfs;> fl;Lg;ghl;L mikg;Gfs;> 
ifahSk; fUtpfs; kw;Wk; Njitahd nkd;nghUisf; nfhz;Ls;sJ. 
 
ngUk;ghyhd NuhNghf;fs; 3 Kf;fpa ghfq;fshy; MdJ 
 

1. fl;Lg;ghl;lhsu; (Controller) - %is vd;Wk; miof;fg;gLk; ,J fzpdp epuypdhy; 
,aq;FfpwJ. ,J gzpiar; nra;tjw;fhf ,aq;Fk; ghfq;fSf;F fl;lisfis 
toq;FfpwJ. 

2. ,ae;jputpay; ghfq;fs; (Mechanical parts) – Nkhl;lhu;fs;> gp];ld;fs;> gpbg;ghd;fs; 
(Grippers)> rf;fuq;fs; kw;Wk; fpau;fs; Mfpait NuhNghit ,aq;f> gpbf;f> jpUk;g 
kw;Wk; J}f;fr; nra;fpd;wd. 

3. czu;tpfs; (Sensors) – NuhNghl;bd; Rw;Wg;Gwj;ijg; gw;wp NuhNghtplk; $w ,J 
gad;gLfpwJ. NkYk; Rw;Wg;Gwj;jpy; cs;s nghUs;fspd; msTfs; kw;Wk; tbtq;fisAk; 
nghUs;fspilNa cs;s njhiyT kw;Wk; jpirfisAk; $l fz;lwpa cjTfpwJ. 
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NuhNghf;fspd; tiffs; 
 
 
kdpj NuhNgh (Human Robot) 
 
rpy NuhNghf;fs; Njhw;wj;jpy; kdpju;fisg; NghyNt ,Uf;Fk; tifapy; cUthf;fg;gl;Ls;sd. 
NkYk; mit elj;jy;> J}f;Fjy; kw;Wk; czu;jy; Nghd;w kdpj nray;ghLfis mt;thNw 
nra;fpd;wd. 
 

1. jpwd; khw;Wk; myF: NuhNghf;fs; MdJ kpd;fyd;fs;> #upaxsp kpd;jpwd; kw;Wk; 
ePu;ktpay; mikg;Gfspy; ,Ue;J kpd;jpwidg; ngWfpd;wd. 

2. ,af;fpfs;: Mw;wiy ,af;fkhf khw;Wfpd;wd. ngUk;ghyhd ,af;fpfs; Roy; ,af;fk; 
my;yJ Neu;f;Nfhl;L ,af;fj;ij cUthf;Ffpd;wd. 

3. kpd; Nkhl;lhu;fs;: ,it rf;fuq;fs;> iffs;> tpuy;fs;> fhy;fs; czu;tpfs;> Nfkpuh> 
Maj mikg;Gfs; Nghd;w NuhNghf;fspd; ghfq;fis ,af;f gad;gLfpd;wd. gy;NtW 
tifahd kpd;Nkhl;lhu;fs; gad;gLj;jg;gLfpd;wd. 

4. fhw;wOj;jj; jirfs;: ,it fhw;W cs;Ns nrYj;jg;gl;lhy; RUq;fTk;> tpuptilaTk; 
$ba fUtpfs; MFk;. ,J kdpj jirapd; nray;ghl;ilg; gpujpgypf;Fk;. fhw;W mtw;wpd; 
cs;Ns cwpQ;rg;gl;lhy; mit Vwj;jho 40% msTf;F RUq;Fk;. 

5. jirf;fk;gpfs;: ,it tbt epidT cNyhff; fyitfshy; (Shape memory alloys) 
cUthf;fg;gl;l nky;ypa fk;gpfs; MFk;. mtw;wpd; topNa kpd;Ndhl;lk; nrYj;jg;gl;lhy; 
mit 5% msTf;F RUq;Fk;. 

6. gPNrh Nkhl;lhu;fs; kw;Wk; kPnahyp Nkhl;lhu;fs;: ehk; mbg;gilapy; ,tw;iw njhopw;rhiy 
NuhNghf;fspy; gad;gLj;JfpNwhk;. 

7. czu;tpfs;: ,it epfo;Neu mwpTrhu; jfty;fis mspg;gjhy; nghJthf gzpr; 
#oy;fspy; gad;gLfpd;wd. 

8. NuhNgh ,lk; ngaUk; mikg;G: NuhNghf;fSf;F ,af;f tiffis mspf;fpwJ. ,J 
gy;NtW tiffshdJ.  
m) fhy; cs;sJ   
M) rf;fuk; cs;sJ   
,) fhy; kw;Wk; rf;fuk; Nru;e;J cs;s mikg;G   
<) fl;Lg;gLj;jg;gl;l eOTjy;/rWf;Fjy;. 

 
njhopw;rhiy NuhNghf;fs; (Industrial Robots) 

 
njhopw;rhiy nuhNghf;fspd; MW Kf;fpa tiffs; 
 
1. fhu;l;Brpad; 
2. SCARA (Selective Compliance Assembly Robot Arm) 
3. cUis tbtk; 

,af;fpf
s; 

Kf;fpa $Wfs; 

czu;tpfs; jpwd; khw;Wk; myF 

fl;Lg;ghl;lhsu; 

ifahSk; mbj;js 
,izg;G 

gadhsu; 
,ilKfk; 
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4. nly;lh 
5. Jut tif 
6. nrq;Fj;jhf fUjg;gLgit 

 
MW-mr;R NuhNghf;fs; fPo;f;fz;ltw;wpw;F Vw;wJ. 
 
• kpd; tpy; gw;witg;G 
• Fwpg;gpl;l ,l gw;witg;G 
• nghUs;fis ifahSjy; 
• ,ae;jpug; guhkupg;G 
• gpw gad;ghLfs; 
 
nraw;if Ez;zwpT (Artificial Intelligence) 
 
nraw;if Ez;zwptpd; Nehf;fk; kdpjidg; Nghd;w gz;Gfis NuhNghf;fspy; nfhz;L 
tUtJ MFk;. mjd; gzpfs;. 
 
• Kfk; milahsk; fhzy;. 
• fzpdp tpisahl;Lfspy; tpisahLgtupd; nray;ghLfSf;F gjpy; mspj;jy;. 
• Ke;ija nray;fspy; mbg;gilapy; KbTfis vLj;jy;. 
• rhiyfspy; Nghf;Ftuj;J neupriy gFg;gha;T nra;J Nghf;Ftuj;ij xOq;Fg;gLj;Jjy;. 
• xU nkhopapy; ,Ue;J kw;nwhd;wpw;F thu;j;ijfis nkhop ngau;g;G nra;jy;. 
 
gad;ghLfs; 
 
ntspg;Gw tpz;ntsp: tpz;kPd;fs;> Nfhs;fs; Mfpatw;iw Ma;T nra;jy;> nrt;tha; Nfhspd; 
ghiwfs; kw;Wk; kz; tiffs; cs;spl;l fdpk tsj;ij $u;e;jha;T nra;jy; kw;Wk; 
ghiwfs; kw;Wk; kz; tiffspy; fhzg;gLk; jdpkq;fisg; gFg;gha;T nra;jy;. 
 
     kpfr;rpwpa ,lq;fspy; xU gzpia Nkw;nfhs;s ehNdh NuhNghf;fspd; msthdJ 
Ez;zpa mstpw;F Fiwf;fg;gLfpwJ. ,Ug;gpDk;> mJ tsu;e;JtUk; epiyapy;jhd; cs;sJ. 
kUj;Jtj;Jiwapy; mjd; vjpu;fhy tha;g;Gfs; kpfTk; mjpfkhf vjpu;ghu;f;fg;gLfpwJ. ,uj;j 
Xl;lj;jpy; rpwpa mWit rpfpr;irfis Nkw;nfhs;sTk;> ghf;BupahTf;F vjpuhf NghuhLjy;> 
clypy; cs;s jdpg;gl;l nry;iy rPuikj;jy; Mfpatw;wpy; ehNdh NuhNghf;fs; nray;gLk;. 
mit clYf;Fs; gazk; nra;Ak; kw;Wk; gzp Nkw;nfhz;lgpd; ntspNa tUk;. rPd 
mwptpay; mwpQu;fs; cyfpd; Kjy; jd;dpr;irahf nray;gLk; DNA NuhNghf;fis 
Gw;WNeha; fl;bfis mopg;gjw;fhf cUthf;fpAs;sdu;. 
 
NuhNghf;fis cUthf;fg; gad;gLj;jg;gLk; nghUs;fs; 
 
     NuhNghf;fSf;F> mYkpdpak; kw;Wk; v/F Mfpa cNyhfq;fs; nghJthf 
gad;gLj;jg;gLfpwJ. mYkpdpak; MdJ xU nkd;ikahd cNyhfk; vd;gjhy; mijf; 
nfhz;L vspjhf cUthf;fyhk;> Mdhy; v/F MdJ gy klq;F typikahdJ. ,it jfL> 
fk;gp> tha;f;fhy; tbt fk;gp kw;Wk; gpw tbtq;fshf NuhNgh cly; gFjpfs; fl;likg;gjw;F 
gad;gLj;jg;gLfpwJ. 
 
ve;jpudpaypd; ed;ikfs; 
 

1. NuhNghf;fs; kdpju;fistpl kpfTk; kypthdjhFk;. 
2. NuhNghf;fs; kdpju;fisg; Nghy vg;NghJk; Nrhu;tilahJ. mit 24x7 kzp NeuKk; 

Ntiy nra;Ak;. vdNt gzp ,lj;jpy; tUif juhik Fiwf;fg;gLfpwJ. 
3. NuhNghf;fs; kpfTk; Jy;ypakhdit kw;Wk; gzpia Nkw;nfhs;tjpy; FiwghL mw;wit. 
4. kdpju;fistpl typikahdit kw;Wk; Ntfkhdit. 
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5. NuhNghf;fs; mjPj Rw;Wr;Roy; epiyfspYk; Ntiy nra;Ak;. vLj;Jf;fhl;lhf mjPj 
ntg;gk; my;yJ Fspu;> tpz;ntsp my;yJ ePUf;fbapy;> ntbFz;L fz;Lgpbg;G kw;Wk; 
nraypog;G Nghd;w Mgj;jhd #oy;fspy; NuhNghf;fs; gzpGupfpd;wd. 

6. Nghupy; NuhNghf;fs; kdpj capu;fis fhg;ghw;Wk;. 
7. NuhNghf;fs; Ntjp njhopw;rhiyfspy; Fwpg;ghf mZ ciyfspy; kdpju;fSf;F Rfhjhu 

jPq;if Vw;gLj;Jk; epiyapy; nghUs;fis ifahStjpy; fzprkhf gad;gLfpd;wd. 
ve;jpudpaypd; jPikfs; 
 

1. NuhNghf;fSf;F czu;Tfs; my;yJ kdrhl;rp ,y;iy. 
2. mit ,uf;fk; mw;wjhf cs;sJ kw;Wk; czu;tw;w gzpaplq;fis cUthf;Ffpd;wd. 
3. ,Wjpapy; NuhNghf;fs; vy;yh NtiyAk; nra;jhy;> kdpju;fs; cl;fhu;e;J mtw;iw 

fz;fhzpj;jhy;> Rfhjhu rPu;NfL tpiuthf mjpfupf;Fk;. 
4. Ntiy tha;g;gpd;ik gpur;rid mjpfupf;Fk;. 
5. NuhNghf;fs; tiuaWf;fg;gl;l Ntiyia kl;LNk nra;a ,aYk; kw;Wk; vjpu;ghuh 

#oy;fisf; ifahs ,ayhJ. 
6. NuhNghf;fs; xU Fwpg;gpl;l Ntiyia kl;LNk nra;a jpl;lkplg;gl;lit. xU Ntis 

VNjDk; xU rpW jtW ele;jhy; mJ epWtdj;jpw;F ngUk; el;lj;ij Vw;gLj;Jk;. 
7. xU NuhNgh gOjhdhy;> gpur;ridia milahsk; fhz> rup nra;a kw;Wk; Njitg;gl;lhy; 

kW jpl;lkpl NeukhFk;. ,r;nray;Kiwf;F fzprkhd Neuk; Njit. 
8. KbT vLg;gjpy; NuhNghf;fshy; kdpju;fSf;F khw;whf ,Uf;f ,ayhJ. 
9. NuhNghf;fs; kdpj Ez;zwpT kl;lj;ij milAk; tiu> gzp ,lj;jpy; kdpju;fs; 

ePbg;ghu;fs;. 
 
kUj;Jt Nehawpjy; kw;Wk; rpfpr;irapy; ,aw;gpay;  
(Physics in medical diagnosis and therapy) 
 
     kUj;Jt mwptpay;> ,aw;gpay; nfhs;iffis gpd;gw;wpNa ,aq;FfpwJ. njhopy;El;gk; 
xUq;fpize;j Nehawpjy; kw;Wk; rpfpr;ir (technology integrated diagnosis and treatment) 
Kiwfshy; mspf;fg;gLtjhy; kUj;Jt fUtpkakhf;fy; kdpj tho;ehis mjpfupj;Js;sJ. 
mbg;gil ,aw;gpaiy jpwk;gl gad;gLj;Jtjhy; vy;yh JiwfspYk; ,e;j etPdkakhf;fy; 
rhj;jpakhfpwJ. 
 
kUj;Jt Jiwapd; tsu;r;rpahdJ fPNo fhl;bAs;sthW ,aw;gpaypd; gupzhk tsu;r;rpf;F 
Vw;g cs;sJ. 
 
Mz;L ,aw;gpay; fz;Lgpbg;G 

(fz;Lgpbj;jtu;) 
kUj;Jtj;Jiwapy; 

gad;gLj;jg;gLk; El;gk; 
glk; 

1895 x- fjpu;fs; 
(tpy;n`k; fhd;uhl;- 
uhd;l;[d;) 

fjpupaf;ftpay; - xfjpu; glk;  

 
 

1896 
kw;Wk; 
1898 

fjpupaf;ff; Nfhl;ghL 
(Md;ldp n`d;wp 
ngf;fuy;> gpA+upfpA+up 
kw;Wk; Nkup fpA+up) 

fjpupaf;f INrhNlhg; glk;  

 
 

1934 nraw;iff; fjpupaf;fk; 
(N[hypal; kw;Wk; 
Inudp fpA+up) 

fjpupaf;fg; glk; 
(Scintigraphy) 

 

 
 

1950 kPnahyp vf;Nfh fpuh/gp  
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1952 mZf;fU fhe;j 

xj;jjpu;T (NMR) 
(ngypf;]; gpshf; kw;Wk; 
vl;tu;L gu;nry;) 

fhe;j xj;jjpu;Tg; 
 glk; (MRI) 

 

 
1979 X fjpu; fzpf;Fk; 

NlhNkhfpuh/gp (fhu;khf; 
kw;Wk; `Pd;];gPs;L) 

fzpf;fg;gl;l NlhNkhfpuh/gp 
(CT) 

 

 
1934 nraw;if fjpupaf;fk; 

(N[hypal; kw;Wk; 
Inudp fpA+up) 

ghrpl;uhd; ckpo;T 
NlhNkhfpuh/gp 

 

 
1940-,y; xsp ,io vz;Nlh];Nfhg;gp> capup 

kUj;Jt czu;tpfs; 
 

 
1960 Nyru; mWit rpfpr;ir fUtp kw;Wk; 

NehawpAk; fUtp 
 

 
1959 ehNdh njhopy; El;gk; ehNdh kUj;Jtk;> kUe;J 

tpepNahfk; 
 

 
2005 ,ul;il %y 

fzpf;fg;gl;l 
NlhNkhfpuh/gp (DSCT) 

fzf;fplg;gl;l NlhNkhfpuh/gp 
(CT) 

 

 
1998 mZf;fU kUj;Jtk; 

(Nltpl; nlsd;nrd;l;> 
nuhdhy;l; el;) 

,izTg; gpk;g 
njhopy;El;gq;fs; (PET-CT, 
PET-MR) 

 

 
 
kUj;Jt njhopy;El;gj;jpy; rkPgj;jpa tsu;r;rpahdJ fPo;f;fz;ltw;iw cs;slf;fpait 
 
• nka;epfu; cz;ik (Virtual reality) 

• Jy;ypa kUj;Jtk; (Precision medicine) 

• Rfhjhu mzpfyd;fs; (Health wearables) 

• nraw;if cWg;Gfs; (Artificial organs) 

• Kg;gupkhz 3D mr;R (3D printing) 

• fk;gpapy;yh %is czu;tpfs; (Wireless brain sensors) 

• NuhNghl;bf; mWit rpfpr;ir (Robotic surgery) 
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• kPj;jpwd; cs;,Og;ghd;fs; (Smart inhalers) 
 
njhopy;El;gj;ijAk; mbg;gil ,aw;gpaiyAk; xUq;fpizj;jjhy; kUj;Jt Nehawpjypd; 
GJikahdJ jpBu; gha;r;ryhf cau;e;Js;sJ. mj;jifa Kd;Ndw;wq;fspy; rpy fPNo 
tpthjpf;fg;gl;Ls;sd. 
 

1. nka;epfu; cz;ik 
     kUj;Jt nka;epfu; cz;ikahdJ %is typia nrayhf;Ftij epWj;jTk; 
kw;Wk; kUj;Jtkidapy; cs;s Nehahspfspd; Ntjidiaf; Fzg;gLj;jTk; jpwk;gl 
gad;gLj;jg;gLfpwJ. mWit rpfpr;ir epGzu;fs; 3D khjpupfis gad;gLj;jp mWit 
rpfpr;iria jpl;lkpLtjd; %yk; nka;epfu; cz;ik mWit rpfpr;irfis 
Nkk;gLj;jpAs;sJ. mJ kd ,Wf;fk;> epidT ,og;G kw;Wk; kdNehia Fzg;gLj;j 
cjTfpwJ. 
 

2. Jy;ypa kUj;Jtk; 
     Jy;ypa kUj;Jtk; vd;gJ jdpj;jdpahd kugZ khWghLfs;> Rw;Wr;#oy; kw;Wk; 
xt;nthU egupd; tho;f;if Kiw Mfpatw;iw fzf;fpy; nfhz;L Neha;j;jLg;G kw;Wk; 
rpfpr;irf;fhd xU tsu;e;J tUk; mZFKiw MFk;. ,e;j kUj;Jt khjpupapy; xt;nthU 
jdp Nehahspf;Fk; kUj;Jt KbTfs;> rpfpr;irfs;> njhlu; rpfpr;irfs; my;yJ mtUf;F 
Vw;w fUtpfisf; nfhz;L kUj;Jt Nritia jdpg;gad; Mf;f ,aYk;. 
 

3. Rfhjhu mzpfyd;fs; 
     xU Rfhjhu mzpfyd; vd;gJ mzpe;jpUg;gtupd; Kf;fpa mwpFwpfs;> my;yJ 
Rfhjhu kw;Wk; cly; jFjp njhlu;ghd juT> ,Ug;gplk; Mfpatw;iw fz;fhzpf;f 
cjTk; xU fUtp MFk;. nraw;if Ez;zwpT kw;Wk; ngUk; juTld; $ba kUj;Jt 
mzpfyd;fs;> Nehawpjy;> rpfpr;ir> Nehahsp fz;fhzpg;G kw;Wk; Neha;jLg;G Mfpatw;wpy; 
ftdk; nrYj;jf;$ba kUj;JtNritf;F xU $l;lg;gl;l kjpg;ig mspf;fpd;wd. 
Fwpg;G: 
ngUk; juT: kpfTk; mjpf juT njhFg;Gfs; fzpdp topahf gFg;gha;T nra;ag;gl;L 
khjpup tiffs;> Nghf;Ffs;> kw;Wk; njhlu;Gfs;> Fwpg;ghf kdpj elj;ij kw;Wk; 
,iltpidfis ntspg;gLj;Jfpd;wd. 
 

4. nraw;if cWg;Gfs; 
     xU nraw;if cWg;G vd;gJ kdpjDf;Fs; nghUj;jg;gl;l my;yJ 
xUq;fpizf;fg;gl;l xU tbtikf;fg;gl;l fUtp my;yJ jpR MFk;. mjid capUs;s 
jpRTld; ,izf;fNth my;yJ kdpj cly; cWg;ig khw;wNth gad;gLj;jg;gLfpwJ. 
mJ kdpj cWg;Gfspd; Fwpg;gpl;l nray;ghl;il my;yJ nray;ghLfis ,ul;bg;ghf;fp 
my;yJ mjpfg;gLj;jp> Nehahsp ,ad;wtiu tpiuthf ,ay;G tho;f;iff;F jpUk;Gk; 
tifapy; nray;gLfpwJ. 
 

5. Kg;gupkhz (3D) mr;R 
     fhJ kUj;Jtk;> gy; kUj;Jtk;> vYk;G kUj;Jtk; Nghd;w kUj;Jt Jiwfspy; 
kUj;Jtu;fspd; gy;NtW nray;ghLfSf;F etPd 3D mr;R mikg;Gfs; kw;Wk; nghUs;fs; 
cjTfpd;wd. 
 

6. fk;gpapy;yh %is czu;tpfs; 
     fk;gpapy;yh %is czu;tpfs; kz;il Xl;bDs; cs;s mOj;jk; kw;Wk; 
ntg;gepiyia fz;fhzpf;fpd;wd. NkYk; mit clypdhy; cwpQ;rpnfhs;sg;gLfpd;wd. 
vdNt ,e;j fUtpfis ePf;f mWit rpfpr;ir Njitapy;iy. 
 

7. NuhNghl;bf; mWit rpfpr;ir 
     NuhNghl;bf; mWit rpfpr;ir NuhNghl; mikg;Gfshy; nra;ag;gLk; xU tif 
mWit rpfpr;ir nray;Kiw MFk;. NuhNghl; cjtpAld; Nkw;nfhs;sg;gLk; mWit 
rpfpr;ir Vw;fdNt cs;s Fiwe;j msthd JisapLk; mWit rpfpr;ir 
nray;Kiwfspy; cs;s tuk;Gfisf; flf;f cjTfpwJ. NkYk; ,J mWit rpfpr;ir 
epGzu;fs; jpwe;j epiy mWit rpfpr;ir nra;Ak; jpwd;fisAk; Nkk;gLj;JfpwJ. 
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8. kPj;jpwd; cs; ,Og;ghd;fs; 
     M];Jkhtpw;F Kf;fpa rpfpr;ir tha; cs;,Og;ghd;fs; MFk;. kPj;jpwd; cs; 
,Og;ghd;fs; Rfhjhu mikg;Gfs; kw;Wk; Nehahspfis (health systems and patients) 
kdjpy; nfhz;L mtu;fs; ngUk; gaid milAkhW tbtikf;fg;gLfpd;wd. kPj;jpwd; 
cs;,Og;ghd;fs; G@^j; njhopy;El;gj;ijg; gad;gLj;jp cs; ,Og;ghd; gad;ghl;il 
fz;lwpe;J NehahspfSf;F mtu;fspd; kUe;ij vg;NghJ vLj;Jf;nfhs;s Ntz;Lk; vd 
epidT+l;LfpwJ. NkYk; ,J njhlu; ftdpg;Gf;F cjt juTfisr; Nrfupf;fpwJ. 

 
,aw;gpaypy; gpw rkPgj;jpa tau;r;rpfs; 
 
Jfs; ,aw;gpay; 
 
     Jfs; ,aw;gpay; ,aw;ifapd; mbg;gilj; Jfs;fisg; gw;wpa Ma;Tfis nra;fpwJ. 
NkYk; ,J ,aw;gpaypy; cs;s jPtpu Muha;r;rpj; Jiwfspy; xd;whFk;. njhlf;fj;jpy; 
mZthdJ gUg;nghUspd; mbg;gil Mjhuk; vdf; fUjg;gl;lJ. 1930 thf;fpy; mZf;fs; 
vyf;l;uhd;fs;> GNuhl;lhd;fs; kw;Wk; epA+l;uhd;fshy; Mdit vd epWtg;gl;lJ. 
 
%yf;$W : ,uz;L my;yJ mjw;F Nkw;gl;l mZf;fshy;  
cUthf;fg;gl;lJ.  

vLj;Jf;fhl;L : ePu; %tf;$W 
mZ : vyf;l;uhd;fs; mZf;fUit Rw;wptUfpd;wd. 
mZf;fU : mZtpd; ikaj;jpy; mike;j GNuhl;lhd;fs; kw;Wk; epA+l;uhd;fshy; 
cUthf;fg;gl;lJ. 
mZf;fUj; Jfs;: GNuhl;lhd;fs; kw;Wk; epA+l;uhd;fs; xU mZtpd; mZf;fUtpy; cs;sd. 
 
     1960-fspy; Fthu;f;Ffs;(quarks) fz;lwpag;gl;ld. NkYk; GNuhl;lhd; kw;Wk; epA+l;uhd; 
Fthu;f;Ffshy; cUthf;fg;gl;lit vdTk; mwpe;J nfhs;sg;gl;lJ. mNjNtis> Jfs; 
,aw;gpay; Muha;r;rpahdJ Ntfk; ngw;W fUj;jpay; kw;Wk; Nrhjid mstpy; vd ,uz;bYk; 
mjPj tsu;r;rpaile;Js;sJ. gpwF Fthu;f;FfshdJ FSthd;fs; (gluons) topNa 
,iltpid GuptJ njupate;jJ. rkPgj;jpy; 2013Mk; Mz;by; Gfo;ngw;w “flTs; Jfs;fs;” 
vd;W tpisahl;lhf miof;fg;gl;l “`pf;]; Jfs;fs;”(Higgs particle) fz;lwpag;gl;ld. 
,ijf; fz;lwpe;jjw;fhf gPl;lu; `pf;];(Peter Higgs) kw;Wk; vq;nyu;l;(Englert) vd;w ,UtUk; 
,aw;gpaypy; Nehgy; gupirg; ngw;wdu;. GNuhl;lhd;fs;> epA+l;uhd;fs; Nghd;w gy Jfs;fSf;F 
epiwiaf; nfhLg;gJ ,e;j `pf;]; Jfs;fNs MFk;. 
 
gpugQ;rtpay; 
 
gpugQ;rtpay; vd;gJ gpugQ;rj;jpd; Njhw;wk; kw;Wk; gupzhk tsu;r;rpia Ma;T nra;Ak; 
JiwahFk;. mJ tpz;kPd;fs;> tpz;kPd;jpus; Mfpatw;wpd; cUthf;fj;ijg; gw;wpa Ma;it 
Nkw;nfhs;fpwJ. 2015 Mk; Mz;by; “<u;g;G miyfs;” ,Ug;gJ fz;lwpag;gl;lJ. NkYk; ,e;j 
fz;Lgpbg;Gf;fhf 2017 Mk; Mz;L Nehgy; gupR toq;fg;gl;lJ. 
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jDRA* fUe;Jis 
 

 
 
Gfo;ngw;w ,aw;gpayhsu; ];Bgd; `hfpq; fUe;Jisfs; Jiwapy; Ma;T nra;jtu; Mthu;. 

<u;g;G miyfs; vd;gJ ntsp-fhyj;jpd; tisgug;gpy; cs;s 
khWghLfs; MFk; kw;Wk; ,J xspapd; Ntfj;jpy; gazk; nra;fpwJ. 
ve;j xU KLf;fg;gl;l kpd;JfSk; kpd;fhe;j miyia ntspapLk;. 
mJNghd;Nw> ve;j xU KLf;fg;gl;l epiwAk; <u;g;G miyfis 
ntspapLk;. Mdhy;> ,e;j miyfs; Gtpiag; Nghd;w mjpf 
epiwAs;s nghUl;fSf;F $l kpfTk; typik Fd;wpajhf cs;sd. 
<u;g;G miyfspd; typikahd %yk; fUe;Jisfs; MFk;. mit 
<u;g;G miyfspd; typikkpf;f %ykhf cs;sjhy; <u;g;G 
miyfspd; fz;Lgpbg;G fUe;Jisfspd; mikg;ig Ma;T 
nra;tij rhj;jpakhf;fpaJ. cz;ikapy;><u;g;G miyapd; rkPgj;jpa 
fz;Lgpbg;Gfs;> ,U fUe;Jis xd;Wld; xd;W ,ize;J xNu 
fUe;Jisahf khWk;NghJ ntspaplg;gl;lit MFk;. cz;ikapy; 
My;gu;l; Id;];Bd; 1915Mk; Mz;by; “<u;g;G miyfs;” ,Ug;gij 
fUj;jpayhf Kd;nkhope;jhu;. 100 Mz;LfSf;Fg; gpwF> mtuJ 
fzpg;G rupahdJ vd Nrhjid thapyhf ep&gpf;fg;gl;Ls;sJ. 

fUe;Jisfs; tpz;kPd;fspd; ,Wjp epiyahFk; kw;Wk; 
mit mjpf mlu;j;jp nfhz;l ngUj;j nghUshFk;. mjd; 
epiwahdJ #upadpd; epiwiag;Nghy 20 klq;fpypUe;J 1 
kpy;ypad; klq;F tiu cs;sJ. mJ ve;j xU JfSk; 
my;yJ xspAk; $l mjpypUe;J jg;gpr; nry;yhjthW kpf 
typikahd <u;g;G tpiria nfhz;Ls;sJ. fUe;Jisia 
Rw;Wk; tpz;kPd;fs; kw;w tpz;kPd;fis tpl tpj;jpahrkhf 
nray;gLk;NghJ fUe;Jisfs; ,Ug;gJ cWjp 
nra;ag;gLfpwJ. xt;nthU tpz;kPd;jpuSk; mjd; ikaj;jpy; 
fUe;Jisiaf; nfhz;Ls;sJ. ghy;topj;jpuspd; ikaj;jpy; 
cs;s fUe;Jis jDR A* (SagittariusA*) MFk;. 
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kPg;NgusT fUe;Jis M87* ,d; cz;ikahd Gifg;glk; 
 
NkNy Fwpg;gpl;l fUe;Jis Gifg;glj;ij vLf;fj; Njitahd ngUksT juit Ie;J 
fz;lq;fspy; epiynfhz;Ls;s kPj;jpwd; fzpdpfs; kw;Wk; vl;L njhiyNehf;fpfs; (mbthd 
epfo;T njhiyNehf;fp EVENT HORIZON TELESCOPE) gad;gLj;jg;gl;ld. ,J 
Id;];Bdpd; nghJ rhu;gpay; nfhs;ifia kPz;Lk; cWjpg;gLj;jpAs;sJ. 
 
Fthz;lk; jfty; Nfhl;ghL  
 
     ,J Fthz;lk; fzpdpfisg; gad;gLj;jp jfty; Nrkpg;ig Nkk;gLj;Jtijf; 
ifahSk; kw;nwhU tsu;e;JtUk; Muha;r;rpj;Jiw MFk;. jw;NghJs;s fzpdpfs; 
jfty;fis ‘gpl;fs;’ tbtpy; Nrkpf;fpd;wd. Mdhy; Fthz;lk; fzpdpfs; jfty;fis 
f;A+gpl;fs; (qubits) tbtpy; Nrkpf;fpd;wd. f;A+gpl; vd;gJ Fthz;lk;gpl; If; Fwpf;fpwJ kw;Wk; 
mJ Fthz;lk; jftypd; mbg;gil myfhFk;. gz;ila gpl; 0 my;yJ 1If; Fwpf;fpwJ. 
Mdhy; f;Agpl; 0 my;yJ 1I kl;Lkpd;wp 0 kw;Wk; 1 ,d; Neu; Nkw;nghUj;JjiyAk; 
nfhz;Ls;sJ. ,e;j njhopy;El;gk; fzf;fpLk; Neuj;ij ngUksT Fiwf;fpwJ. ,e;j 
Muha;r;rpj;Jiw vjpu;fhyj;jpy; kpfTk; mjpfkhd gad;ghl;ilf; nfhz;Ls;sJ. 
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gy fz;Lgpbg;GfSk;> ciuf;fj;jf;f GJikfSk; mwptpay; 
GidTfspy; ,Ue;J Njhd;wpajhFk;. NuhNghf;fSk; ,jw;F 
tpjptpyf;fy;y. NuhNghbf;]; (ve;jpudpay;) (ROBOTICS) vd;w 
nrhy; NuhNgh vd;w thu;j;ijapypUe;J cUthf;fg;gl;lJ. 1920> 
,y; nrf; vOj;jhsu; fhu;y; Nfgf; vd;gtuhy; ‘Nuh];]k; 
Adptu;ry; NuhNghf;fs;’ vd;w ehlfj;jpy; mJ 
mwpKfg;gLj;jg;gl;lJ. NuhNgh vd;w thu;j;ij njhopyhsu; 
my;yJ Ntiy vdg; nghUs;gLk; ‘NuhNghl;lh’ vd;w nrhy;ypy; 
,Ue;J ngwg;gl;ljhFk;. nraw;if kdpju;fis cUthf;Fk; 
xU njhopw;rhiyapy; ehlfk; njhlq;FfpwJ. kdpju;fs; vd 
jtwhff; nfhs;sf;$ba capupdq;fs; Nghy mit 
fhl;rpaspf;fpd;wd. ,e;j ghj;jpuq;fs; Md;buha;Lfspy; ,Uf;Fk; 
etPd Aj;jpfisg; Nghd;wNj MFk;. 
 
 


