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km>P§d>d› kl>VÁm>

sen˘Qtu>k¸m>

Wvkmek vz›f>ˇwkex<D‰k>m>

wteUl>Ïd>p …lKl> ŒKy

kelk> km>P§d>d›  kl>Vt>ˇiq-

wyen≥iqt> Wt›f>wtÎk>k.....

....03

prm>pir

alk¸m>

avq>iq

vikp>pÎt>ˇm>

pXÁm>

∏Ty ¿q>qex<id …Y›t>wteUl>

Ïd>pVyl> ¿q>qex<dek meq>Œm> pXYl> arÍk¸m>

tNye› FŒvnb>k¸m>... 

....11

kmre

kmre åv>veŒ Eyb>Kqˇ,

Shutter speed, Aperture,
Exposure, f.stop ån≥qel> ån≥n? 

....22

En˘r›wfq>

WkeDk>kxk>ken wvp>pk>kb>kZl> E‰f>ˇ fmk>t>

Wtivyen tkvl>kiz åp>pDt> WtÎvˇ?

....32

sf>Tre

Vx<wvZYn≥ Vf>itkiz kx<dQy Íp>PrmXyn≥

sf>TrWskRn≥ wpyRl> o‰ åk>c<Wq Vx<wvZk>klm>.

....38

Ïd>pt>Tl>.....

DNA

3
1 1.2 1.5 2 3 10 m5

3.5 4 5 7 10 15 30 ft8

22 16 11 8 4 22161184

50mm     1.4   2   2.8  4   5.6   8   11   16   A

…lik …Òk>kp>Wpem> En≥wne‰fez≥ 10

isp› Át>tm> 13

km>P§d>d› kq>Œk> wkez≥¸b>kz≥ - 03 14

jeve - 02 18

Wmed>de› veknb>k¸m> wteUl>Ïd>pÂm> - 02 49

km>P§d>d› - Pqp>PL‰f>ˇ -03 53

∏Ttey> o‰ akreT 55
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ASRy› ¯:

VjyÍkf>tn≥ ke›t>TWkÍ - vijai@nudpam.com

rem>Íf>t› mYl>veknÍf>trm> - ram@nudpam.com

Æwpec<Rn≥ af>WteNp>Pz≥iz - faustin@nudpam.com

Fmel> fekreje - nimal@nudpam.com

vDvimp>∏:

DJ KreÆPk>c< an≥d> c<fiDWyec<

(design@nudpam.com)

as>Í:

VWvke as>skm> (knde)

ad>Mrl> KreÆPk>c< (Elb>ik)

Nudpam
9 Rosseter Road
Markham, ON
L3S 2P3
Canada

Telephone:
(905) 294-6996

Facsimile: 

(905) 294-6946

e.mail:
info@nudpam.com

Web:
www.nudpam.com

Elb>ik wvZ¥d>dez›

Admiral Graphics
403 1/1 Galle Road
Colombo 06
Sri Lanka

Tel: 556 675
Fax: 596 766
e.mail: lanka@nudpam.com

Vil:

Canada $2.50 Cdn, Sri Lanka Rs. 50.00,
Switzerland 3.00 Sfr, Germany 3.00 Dm, France 10.00 Ffr

United Kingdom £1.50

Vm›snb>kz≥:

Ïd>pt>Tl> PrÍrmem> Ak>kb>kz≥ pq>Qy

Ak>kº›vmen k‰t>ˇk>kiz åT›pe›k>KWqem>.

Ïd>pt>Tl> wvZyem> Ak>kb>kiz ASRy›

¯Vn≥ å¯t>ˇ ∫l aBmTYn≥Q

Â¯imyekWve, pTyekWve mŒPrÍrm>

wsy>ylekeˇ. @

wptpay; rQ;rpifahd El;gk;> eilKiwr; rpf;fy;

fhuzkhf chpa Neuj;jpy; ntsptutpy;iy.

,yq;if> INuhg;gh> fdlh ehLfspYs;s gy thrfHfs;

El;gj;jpd; NjitiaAk;> mtrpaj;ijAk; typAWj;jp gy

fbjq;fs; tiue;Js;sdH. mtHfSf;F vkJ ed;wpfs;.

cq;fs; MNyhridfisAk; fhpridfisAk; rpuNkw;nfhz;L

chpa Neuj;jpy; El;gk; ntsptu Mtd nra;Nthk;.

,e;j ,jopy; fk;gpa+l;lH njhopy;El;g rhd;wpjopd;

Kf;fpaj;Jtj;ijAk;> mjid fw;gjw;fhd topKiwfs;

gw;wpAk; Muha;e;Js;Nshk;. ,d;iwa fhyj;jpy; ehk;

njhopy;El;gj;ijf; fw;W> mjpy; NjHr;rp ngw;W mjw;F xOf

elf;f Ntz;bAs;sJld;> mjpy; njhopy;Ghpa

Ntz;btHfshfTk; cs;Nshk;. ,jw;F njhopy;El;g rhd;wpjo;

mtrpakhd xd;W vd;gij mwpe;J mjidg;gw;wp

tpsf;fpAs;Nshk;. mj;Jld; gy njhopy;El;g jfty;fisAk;

jhq;fp ,e; El;gk; ntspte;Js;sJ. cq;fs; MNyhridfSk;

fUj;Jf;fSk; vk;ik Cf;Ftpf;fl;Lk;.

ed;wp.

Mrpupau; FO

a

Ïd>pt>Tn˘ Wfek>Kl>....



VjyÍkf>tn˘ ke›t>TWkÍ

Vn˘c<lc< wsl>lt>ˇir

Ugj;§Nahuhk;

Áw;whx<by;

Ntiytha;g;ig ngw;Wj;

juf; $ba xU nghUj;jkhd

my;yJ Ner≥j;§ahd §widAk;> rRahd

fy;å KiwikiaAk; vt;thW ngw;Wf;

nfhs;syhk; my;yJ åRTgLj;§f; nfhs;ssyhk;

vd;gNj ,f; fl;LiuYd; Nehf;fkhFk;. ,d;W njhopy;El;g

tsr≥r; f;Fk;> vkf;Fk; ,ilNa xU ngUk; ,ilntZ

,Ug;gij vk;khy; mtjhNf;ff; $bajhf cs;sJ.

E
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cx<ikYy; ,ij xU ngUk; ßur;ridahf ehk; fUj

KbahJ. VndNd;> nghJthf vy;yh kf;fSk;

VnjhnthU fhyfl;lj;§y; ,t;thwhd mDgtq;fis

jkJ tho;åYk; re;§j;§Uf;¢whr≥fs;.

g§ndl;lhk; Áw;whx<by; ifj;njhopy; Gul;  Vw;gl;l

NghJ gy MYuk; njhopyhsr≥fs; ,ae;§uq;fZdhy;

khw;wPL nra;ag;gl;lhr≥fs;. gioa §wd;fs;

Njitaw;wjh¢d. khw;wq;fs; vy;yhj;JiwYYk;

Vw;gL¢d;wd. ,k; khw;wq;fs; njhopyhsr≥ kj;§Yy;

gaj;ijAk;> mnrsfRaj;ijAk; Vw;gLj;§ åL¢d;wd.

vNDk; ,t;thwhd khw;wq;fZd; NghJ

njhopw;rhiyfSk;> njhopyhsr≥fSk; Mf åiuåy; G§a

khw;wq;fis fw;W mjw;F ghPl;rag;gLj;§f;

nfhs;sNtx<Lnkd åUk;G¢d;whr≥fs;.

,d;iwa fhyfl;lj;ij ,yj;§uNay; Afnkd;W yUk;>

jfty; gRtr≥j;jid Afk; vd;W ,d;Dk; yUk;

tr≥zpf;¢d;wdr≥. ,t;thW tr≥zpg;ßYk; vkJ thOk;

#oyhdJ khw;wpaikf;fg;gl;Ls;sij ahUk;

kWf;fKbahJ. ,k;khw;wkhdJ> vk; jNg;gl;l tho;if

Kiwia> Ntiy Kiwia> ,d;Dk; vk; mDgtj;§w;F

$l vl;lhj gy khw;wq;fis Vw;gLj;§YUf;¢wJ vd;gJ

eprg;jkhdJ.

nghJthf ,d;W ehk; Ntiynra;Ak; Ntiyj;jsq;fs;

khW¢d;w my;yJ khw;wj;ij Vw;gLj;J¢d;w jsq;fshf

khwpAs;sd. mjhtJ kf;fZd; NjitfU§ cUthd

Ntiyj;jsq;fs; ,d;W kf;fZd; Njitfis epr≥zak;

nra;Ak; jsq;fshf khwpAs;sij ehk; czuf;$bajhf

cs;sJ. ,d;iwa jfty; gRtr≥j;jid Afj;§y; ehk;

ngUk; jfty; Rikj; jhf;fj;§w;F cs;sh¢As;Nshk;.

,d;W xU W fzg;nghO§y; ehk; ngRa rthy;fis

re;§j;J epw;¢d;Nwhk;. mjhtJ njhopy;El;g khw;wj;ij

mwpe;J> mjid fw;W> mjw;F ,iae;J

thog;goFtJld;> m§y; Njr≥r; As;str≥fshf

khwNtx<bAk; ,Uf;¢d;wJ.

njhopyhsr≥fs; vd;w tifYy; rhjhuzkhfNt ehk; vkJ

Neuj;ijAk;> NtiyiaAk; MfTk; ßuNahrdkhd

tifYy; ifahs fw;Wf; nfhs;sNtx<bAs;sJ. xU

fhyfl;lj;§y; njhopyfq;fs;> jkJ njhopyhsr≥fSf;F

Vw;wthW Ntiyr; #oiy mikj;J> tho;ehs; KOtJk;

mtr≥fis epue;jukhf Ntiyf;F mkr≥j;Jk; gzpYid

Nkw;nfhx<L te;jd. Mdhy; ,d;W ,e;epiy khw;wk;

ngw;Wål;lJ. ,d;W ehk;> ek; tho;ehs; KOtJk;

Ntiynra;tjw;F ek;ik njhopy-

fq;fSf;Fk; mtw;wpd; Ntiyr;

#oYf;Fk; Vw;wthW khw;wpaikj;J>

khw;wq;fisf; fw;W> Njr≥r;  ngw;W

vk;ik jahr≥gLj;j

Ntx<batr≥fshf cs;Nshk;. ,t;

m§fRj;j Ntf khw;wj;ij vk;khy;

ifahs KbAk; vd;g§y; re;NjfNkYy;iy. ,k;

khw;wq;fSf;F Kfq;nfhLf;f> vk; jNg;gl;l

nray;KiwiaAk;> FW¢a Neuj;§y; fw;W Njr≥r;  ngWk;

KiwikAk;> åUg;Grhr≥ Jiw Njr≥itAk;> #oy;

,iaghf;f KiwikiaAk; fw;W> vk;ik ehk;

jahr≥gLj;Jjy; mt akhFk;. khw;wq;fs; vkJ tho;åd;

tsr≥r; g;gbahf my;yJ √o;r; g;gbahf ,Uf;fyhk;.

Mdhy; khWjy;fSk;> khw;wq;fSk; vk; tho;åd;

mq;fq;fs; vd;gJjhd; cx<ik.

njhopy;El;g khw;wk; my;yJ tsr≥r; ahdJ> vkJ r%f

Nkk;ghl;bw;F my;yJ r%f khw;wj;§w;F ,d;wpaikahj

xd;whf ,Uf;¢d;wJ. ,d;W cy¢y; gy Fog;gfukhd

epfo;Tfs; elg;gjw;F> r%fj; jiytr≥fs;>

mu ay;th§fs;> fw;Nwhr≥> ngw;Nwhr≥ Nghd;wtr≥fs;>

njhopy;El;g khw;wj;ij GRe;J nfhs;sh jd;ikAk; xU

fhuzkhf mik¢wJ. Vndd;why; ,tr≥fs; r%fj;§d;

,af;fg;ghl;il KbT nra;gtr≥fshf ,d;W cs;sdr≥.

Mdhy; ,tr≥fs; ,d;iwa e√d njhopy;El;g r%fj;§y;

ßwf;fåy;iy. mj;Jld; ,e;j m§Ntf njhopy;El;g r%f

khw;wj;§y; ,tr≥fs; tho;e;J gofTk; ,y;iy.

goikfis ifål;L G§aitfis ßd;gw;wp tho;T

Kiwikia ,yFthf my;yJ re;Njhrkhf fZf;f

Kay;tJ> vkf;F y re;jr≥g;gq;fZy; frg;ghf cs;sJ.

vt;thwhYDk; gbg;gbahf G§a Kiwikia ßd;gw;wp>

tho;T Kiwia my;;yJ Ntiy Kiwia khw;Wtjd;

%yk;> ehk; vkJ v§r≥fhyj;ij gaMd;wp v§r≥nfhs;s

jahuhfyhk;. mjhtJ gbg;gbahf Kux<ghLfis njhopy;

El;gj;§y; fx<L> mjw;F Kfq;nfhLj;J ntw;wpnfhs;tjd;

%yk;> ehk; ,yFthf njhopy;El;gJiwrhr≥ gaj;§ypUe;J

vk;ik åLåj;J> njhopy;El;g JiwYy; rw;W Mr≥tk;

fhl;l Muk;ßf;fyhk;.

njhopy; cy¢y;> vkJ ngw;Nwhr≥ Eioe;j§w;Fk;>

ßs;isfsh¢a ehk; ,d;W Eiotjw;Fk; ,ilYy;

Mfg;ngRa NtWghL ,Ug;gij fhzf;$bajhf cs;sJ.

G§a njhopy;El;gq;fs;> Fwpg;ghf fk;ß§l;lr≥

njhopy;El;gk;> ,d;W vy;yh njhopyfq;fZYk;

(nghJthf) Mf Kf;¢a ,lk; t¢j;§Ug;gij

ghr≥f;¢d;Nwhk;. ,d;W Ntiyfs; Mr≥tk;> wg;Gj;Njr≥r ; >

we;j gYw; > fy;åj;jfik vd;w mbg;gilYy; jhd;

ngwf;$bajhf cs;sJ. njhlr≥r; ahd fy;ågYyYk;>

gYw; Ak;jhd; ,d;iwa Kf;¢akhd njhopy; NgW

fhuzpfshf mike;Jål;ld. ,j; njhopYy¢y; njhlr≥e;J

njhopyhsr≥fshf ,Uf;fNtx<bd; vkJ §wd;fis åRT

gLj;JtJk; ghPl;rag;gLj;§f;nfhs;tJk; vkJ nghWg;Gk;>

“wteUl>Ïd>p meq>qm> al>lˇ

vz›s>Syenˇ, åmˇ s∫k

Wmm>ped>Dq> al>lˇ s∫k

meq>qt>Tq> En˘Qyimyet

on˘qek E‰k>Kn˘qˇ.” 
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flikAkhFk;.

v§r≥fhyj;§y;> ,d;W we;J

åsq;Fk; njhopyfq;fs;

åUj;§ailayhk; my;yJ

√o;r; ailayhk;. Mdhy; njhopyh-

sr≥fsh¢a ehk; G§a

njhopy;El;gj;§w;F Kfk; nfhLf;f jahuhf

Ntx<bAs;sJ. MfNt ehk; åiuåy; G§a khw;wq;fis

fw;W> rRahd cRa fy;åKiwikia Njr≥e;njLj;J

nghUj;jkhd njhopiy ngw;Wf;nfhs;sy; mt ak;.

#oYf;F ,ire;J nray;gLtjw;fhd fw;wy;

KiwikiaAk; ehk; njRe;J nfhx<bUj;jy;

mt akhFk;.

,d;iwa #oypy; njhopy;rhr≥ rhd;wpjo; Kiwf; fy;å

Kiwik Kf;¢aj;Jtk; ngw;WtU¢d;wJ. ,r; #oypy;

vt;thwhd rhd;wpjo; fy;å Kiwia ßd;gw;wyhk; vd;gij

njRtjw;F ehk; mJ rhr≥e;j NjitiaAk;>

ßuNahrdj;ijAk;> Ntiytha;g;G re;ijYYs;s

¢uhf;¢iaAk; mwpjy; mt akh¢d;wJ. vdNt ,J

rk;ge;jkhd åsf;ff;Fwpg;Gfis ßd;tUk; gF§Yy;

Muha;Nthk;. 

njhopy;El;gr; rhd;wpjo;;fs;

(Technology Certifications)

vk;Kd;Nd åRe;J ¢lf;Fk; ,e;j e√d fk;ß§l;lr≥

cyfkhdJ gy;yhYuf;fzf;fhd G§a njhopy;El;gf;

¢isfis åRj;J> v§r≥fhyj;§w;Fs; CLUå epw;¢d;wJ.

xt;nthU njhopy;El;gf; ¢isAk;> Vuhskhd cg ¢isf-

shf ¢isål;L> ,d;W  “njhopy;El;gk;” vd;w

nrhy;Yf;Nf xU G§a gRkhzj;ijf; nfhLj;Js;sd.

gioad NghjYk; G§ad GFjYk; cyf epa§. Mdhy;>

“gioad” vd;w nrhy;ypd; fhy ,ilntZjhd;>

,d;iwa njhopy;El;g tsr≥r ; Yd; Ntfj;§y; eRq;¢f;

FW¢ål;lJ. §dKk; xU G§a njhopy;El;g mwpKfk;

,d;W rr≥t rhjhuzkh¢ål;lJ. ,g;gb m§Ntfkhf

tsUk; njhopy;El;g cy¢y; ehk; vkJ Ntiytha;g;ig

epr;rag;gLj;§f;nfhs;tjw;Fk;> vkJ jw;Nghija

Ntiyia jf;fitj;Jf; nfhs;tjw;Fk;> vk;ikj;

jahr≥g;gLj;j Ntx<batr≥fshf epr≥g;ge;§f;fg;gl;Ls;Nshk;.

,d;iwa njhopy;El;gr; re;ijYy; Ntiytha;g;igg;

ngWtjw;F> FW¢a fhyj;§y; xU njhopy;El;gj;ij

fw;WKbj;jhy; kl;Lk; NghjhJ. VndNd;> mNdfkhd

njhopy;El;g fk;gNfs;> xU Fwpg;ßl;l njhopy;El;gj;ijf;

fw;WKbj;J> m§y; ehk; Ntiy nra;aj; jahuhf

,Uf;¢d;Nwhk; vd;W cW§ $Wk; “njhopy;El;gr;
rhd;wpjo;” xd;iw vk;Mlk; v§r≥ghr≥f;¢d;wd. vdNt ehk;>

njhopy;El;gr; rhd;wpjo; xd;iwj; juf;$ba xU

njhopy;El;gf; fy;åiaj; Njr≥e;njLg;gNj ,yFthdjhFk;.

njhopy;El;gr; re;ijYy; ,d;W gy rhd;wpjo; fy;åj;

Jiwfs; cs;sd. mtw;wpNy fk;ß§l;lr≥ njhopy;El;gk;

njhlr≥ghd y fy;år; rhd;wpjo;fs; gw;wp fPNo ghr≥g;Nghk;.

fk;ßa+l;lH fy;år; rhd;wpjo;fs;

,d;iwa njhopy;El;g cyif Mf;¢uMj;§Uf;Fk; ,e;j

fk;ß§l;lr≥ njhopy;El;gj;§Ny> gy Jiwfs; cs;sd.

mtw;wpNy FW¢a fhyj;§y; fw;Wf; nfhs;sf; $ba y

fy;åj; Jiwfisg; gw;wpa xU mwpKfj;ijj; jUtNj

,e;j gF§Yd; Nehf;fkhFk;.

FW¢a fhyj;§y; fw;Wf;nfhs;sf; $ba fk;ß§l;lr≥

fy;åj; JiwfSf;F cjhuzkhf GNuhf;¢uhMq;

(Programming)> new;Ntr≥f;¢q; (Networking) Nghd;w
Jiwfisf; $wyhk;.

fk;ß§l;lr≥ GNuhf;¢uhMq;
(Computer Programming)

fk;ß§l;lr≥ GNuhf;¢uhMq; vd;gJ fk;ß§l;lr≥fZd; nkhopf-

isf; (Computer Languages) fw;W> mk; nkhopfis

cgNah¢j;J fk;ß§l;lr≥fSf;F Njitahd

GNuhf;¢uhk;fis cUthf;FtNjahFk;. fk;ß§l;lr≥

GNuhf;¢uhMq; Jiwia nghJthf nrh/g;l;ntar≥

(Software) Jiw vd;Wk; miog;gr≥.

xU fk;ß§l;lRd; cw;gj;§g; gbYy; ,Ue;J> mjd;

ghtidg; gb tiuYyhd xt;nthU gbYYk; fk;ß§l;lr≥

GNuhf;¢uhk;fNs fk;ß§l;lr≥ njhopy;El;gj;§d; cYr≥

ehbahf åsq;F¢d;wd. vdNt ehk; fk;ß§l;lr≥

njhopy;El;gj;§d; ve;jf; ¢isiaj; Njr≥e;njLj;jhYk;

mq;Nf fk;ß§l;lr≥ GNuhf;¢uhMq; njhlr≥ghd

Ntiytha;g;Gf;fs; jhuhskhfNt ,Ug;gijf; fhzyhk;.

fk;ß§l;lr≥ GNuhf;¢uhMq; JiwYYk; gy tiffs; cx<L.

ehk; ve;j fk;ß§l;lr≥ nkhopia Njr≥e;njLj;J fw;¢d;Nwhk;

vd;gijg; nghWj;J ,J ngRJk; NtWgLk;. fk;ß§l;lr≥

cy¢y; gy fk;ß§l;lr≥ nkhopfs; cs;sd. cjhuzkhf

C, C++, PASCAL, JAVA, HTML, Visual BASIC, Nghd;w

nkhopfisf; $wyhk;. ,tw;wpNy C, C++, PASCAL Nghd;w

“ ŒKy kelt>Tl> kq>Œk>

wkez˘zk> ØDy km>P§d>d›

kl>Vt>ˇiqk¸k> …terxmek

∏Wrek>KreMb>, wfq>wv›k>Kb>

Wpen˘q ˇiqkizk> Øqlem>.”
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nkhopfs; ngUk;ghYk; fk;ß§l;lRd;

mbg;gil GNuhf;¢uhk;fis

cUthf;Ftjw;F cgNah¢f;fg;

gL¢d;wd. cjhuzkhf> ,it

åd;Nlh]; (Windows)> nlh]; (DOS)
Nghd;w fk;ß§l;lr≥ xg;gNuw;wpq;

];uk;fisAk; (Operating Systems)>
kw;Wk; Ntr≥l; (WORD)> Ntr≥l; Ngr≥ngf;l; (Word Perfect)
Nghd;w fk;ß§l;lr≥ mg;ßZf;Nf~d; GNuhf;¢uhk;fisAk;

cUthf;Ftjw;F gad;gLj;Jk; nkhopfshFk;. ,e;j

nkhopfis FW¢a fhyj;§w;Fs; fw;W cgNah¢g;gJ

rw;W fbdkhd ålakhFk;. VndNd;> ,t;tifahd

nkhopfisf; fw;gjw;F> fk;ß§l;lr≥ njhopy;El;gk;

njhlr≥ghd xU Mokhd mbj;jsk; Ntx<Lk;. ,t;

tifahd nkhopfs;> ngUk;ghYk; gy;fiyf;fofq;fs;>

car≥ fy;ÂRfs; Nghd;w fy;åj;jsq;fZy; fy;åfw;Fk;

khztr≥fSf;Nf ngRJk; cfe;jit. Mdhy; HTML,
Visual BASIC Nghd;w nkhopfs; ,yFthf xU FW¢a

fhyj;§w;Fs; fw;W cgNah¢f;ff; $baitahFk;.

,t;tifahd nkhopfs; ,d;W ngUk;ghYk; Nlw;uh Ng];

(Database)> ,d;ur≥new; Nghd;w JiwfZy;

cgNah¢f;fg;gl;L tU¢d;wd. 

,d;ur≥new;wpd; ,d;iwa tsr≥r; ahdJ ,t; tifahd

,d;ur≥new;Wld; njhlr≥Gila nkhopfisf; fw;NghUf;F

ngUk;njhifahd Ntiytha;g;Gf;fis cUthf;¢As;sJ.

mJ kl;Lkd;wp> ,d;ur≥new; JiwahdJ xU nghUshjhu

v§r≥fhyKs;s Jiw vd;W fk;ß§l;lr≥ mwpQr≥fshy;

fUjg;gL¢wJ. vdNt ehk; xU FW¢a fhyj;§w;Fs;

fw;ff; $ba> nghUshjhu v§r≥fhyKs;s fk;ß§l;lr≥

GNuhf;¢uhMq; Jiwiaj; Njr≥e;njLf;fg; Ngh¢d;Nwhk;

vNd;> ,d;ur≥new;Wld; njhlr≥Gila xU GNuhf;¢uhMq;

Jiwiaj; Njr≥e;njLg;gJ we;jJ. JAVA nkhopAk;

,d;ur≥new;Wld; njhlr≥Gila xU nkhopahFk;. Mdhy;

JAVA nkhopia ,yFåy; fw;gjw;F C, C++ Nghd;w

nkhopfZy; Xusåw;NfDk; gRr;rak; ,Uj;jy; Ntx<Lk;.

Mdhy;> JAVA Script vd;W ,§y; xU ßRT cx<L. ,J

HTML Nghd;w xU nkhopahFk;. ,e;j JAVA Script
nkhopahdJ HTML cld; ,izj;J ,d;ur≥new; ntg;

gf;fq;fis cUthf;Ftjw;F ,d;W ngUksT

cgNah¢f;fg;gL¢d;wJ.

cy¢d; xU Kf;¢a jfty; gRtr≥j;jid Clfkhf ,e;j

,d;ur≥new;whdJ ,d;W cUntLj;Js;sJ. wpa åahghu

epWtdq;fs; njhlf;fk; rr≥tNjr åahghu epWtdq;fs;

tiu ,d;W ,d;ur≥new;iwNa jkJ åahghu Clfkhf

cgNah¢f;¢d;wd. mNdfkhd ngRa epWtdq;fs; ,d;W

jkf;nfd xU ntg; gf;fj;ij (web page) ,d;ur≥new;wpy;

nfhx<Ls;sd. Mdhy; ngUe;njhifahd wpa åahghu

epWtdq;fs; ,d;dKk; jkf;nfd xU ntg;gf;fj;ij

,d;ur≥new;wpy; cUthf;¢> jkJ åahuj;ij xU rr≥tNjr

åahghukhf khw;Wtjw;F Kide;Jnfhx<bUf;¢d;wd.

mJ kl;LMd;wp> nghUshjhu Ma;thsr≥fZd; fzpg;ßd;gb>

,g;NghJs;s wpa åahghu epWtdq;fZd; njhifiaål>

20 √jk; m§fkhd åahghu epWtdq;fs; vk; kj;§Yy;

Kisf;fg; Ngh¢d;wd. ,e;j wpa åahghu

epWtdq;fshy;> jkf;nfd xU ntg;gf;fj;ij

cUthf;Ftjw;fhf kl;Lk; xUtiu epue;jukhf Ntiyf;F

mkr≥j;j KbahJ. vdNt ,t;tifahd epWtdq;fs;>

ntg;gf;fq;fis Fiwe;j nryåy; cUthf;ff;$ba

§wikAs;s jNegr≥fis ehb epw;¢d;wd. ,d;W cs;s

njhopy;tha;g;G epiyikYd; gb> cq;fSf;F ed;whf

HTML, JAVA Script kw;Wk; y ntg;gf;fq;fis

cUthf;Fk; Af;§fs; njRAkhYd;> xU W

åsk;guj;Jld;> ePq;fs; ,d;Nw ntg;gf;fq;fis

cUthf;Fk; xU wpa åahghu epWtdj;§d; cRikahsr≥

M¢ålyhk;. ,e;j ntg;gf;fq;fis cUthf;¢f;

nfhLf;Fk; åahghukhdJ xU nghUshjhu v§r≥fhyKs;s

Jiw vd;W ,d;W vy;NyhuhYk; ghRR nra;ag;gL¢wJ.

ntg;gf;fq;fis cUthf;Ftjw;F gad;gLj;Jk; HTML,
JAVA Script Nghd;w nkhopfs; kl;Lkd;wp ,tw;Wld; Visual
BASIC, ACCESS Nghd;w nkhopfisAk; njRe;J

itj;§Ue;jhy; ,d;ur≥new; cy¢y; vkJ ngWk§ahdJ

,d;Dk; gy klq;Ffshy; m§fRf;Fk;. VndNd;> åahghu

epWtdq;fZd; ntg;gf;fq;fs; ,d;W ngUk;njhifahd

jfty;fis nfhx<l jfty; fsQ; aq;fshfNt

fhzg;gL¢d;wd. xU åahghu epWtdj;§d; mj;jid

jfty;fisAk; ntg;gf;fq;fZy; xU xOq;¢y; jUtjw;F

VNjh xUtif jfty; NrMg;G (Database) GNuhf;¢uhk;

mt akh¢wJ. ,d;W cs;s jfty; NrMg;G

GNuhf;¢uhk;fZy; Visual BASIC, ACCESS Nghd;w

GNuhf;¢uhk;fs; fw;gjw;F ,yFthd GNuhf;¢uhk;fshFk;.

,e;j Visual BASIC, ACCESS Nghd;w GNuhf;¢uhk;fs;

ntg;gf;fq;fis cUthf;Ftjw;F kl;Lkd;wp> rhjhuzkhf

cgNah¢f;ff; $ba wpa jfty; NrMg;G

GNuhf;¢uhk;fis ,yFåy; cUthf;Ftjw;F we;j

GNuhf;¢uhk;fshFk;. cjhuzkhf> xU wpa √bNah

thliff;F åLk; fil xd;wpy; ,Uf;Fk; vy;yh √bNah

ßu§fs;gw;wpa åguq;fisAk;> mf; filYd; thbf;ifah-

sr≥fZd; åguq;fisAk;> kw;Wk; mf; filYy; eilngWk;

åahghu g§TfisAk; fk;ß§l;lr≥ nfhx<L epr≥t¢g;gjw;F

xU wpa GNuhf;¢uhik ,e;j ACCESS GNuhf;¢uhikf;

nfhx<L xU y kzpj;§ahyq;fZy; ePq;fs;

cUthf;fyhk;. ,g;gbahd GNuhf;¢uhk;fSf;fhf √bNah

filfs;> gyruf;Ff; filfs; Nghd;w wpa åahghu

epWtdq;fs; ,d;W fhj;J epw;¢d;wd.

,q;F NkNy Fwpg;ßlg;gl;Ls;sJ ,d;ur≥new; GNuhf;¢uhMq;

JiwYy; cs;s xU y tbtq;fs; kl;LNk. ,e;j

“JAVA Script wmeUyenˇ HTML
…dn˘ Eixt>ˇ En˘r›wfq>

wvp>pk>kb>kiz …‰vek>vtq>

En˘Œ wp‰mz◊

…pWyeKk>kp>pÎKqˇ.” 
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,d;ur≥new;whdJ gy MYuf;fzf;fhd

Ntiytha;g;Gf;fis jd;dfj;Nj nfhx<Ls;sJ.

cq;fSf;F mUfhikYy; cs;s xU fk;ß§l;lr≥ fy;å

epiyaj;ij ehLtjd; %yk;> ePq;fs; Nky§fkhd gy

åguq;fis ngw;Wf; nfhs;syhk;.

fk;ß§l;lr≥ new;Ntr≥f;¢q; (Computer Networking)

fk;ß§l;lr≥fZd; tsr≥r; g; ghijYy; xU ngUk;

§Ug;gj;ij Vw;gLj;;§aJ fk;ß§l;lr≥ new;Ntr≥f;¢d;

fx<Lßbg;ghFk;. fk;ß§l;lr≥ new;Ntr≥f; vd;gJ> xd;Wf;Fk;

Nkw;gl;l fk;ß§l;lr≥fis ,izj;J mtw;wpw;¢ilNa

jfty;gRtr≥j;jidia Nkw;nfhs;tjhFk;. Muk;gj;§y;

,e;j fk;ß§l;lr≥ new;Ntr≥f;Ffs; ngRa fk;gNfs;>

tq;¢fs;> mur mikg;Gf;fs; Nghd;w ,lq;fZNyNa

fhzg;gl;ld. Mdhy; ,d;W xt;nthU wpa fk;gNAk;

jkf;nfd xU jNg;gl;l new;Ntr≥f; xd;iw itj;§Uf;Fk;

msåw;F ,e;j fk;ß§l;lr≥ new;Ntr≥f;¢q; njhopy;El;gk;

tsr≥r; aile;Js;sJ.

fk;ß§l;lr≥ new;Ntr≥f;¢d; ,e;j ghRa tsr≥r; ahdJ>

fk;ß§l;lr≥ re;ijYy; Vuhskhd G§a fk;ß§l;lr≥

new;Ntr≥f;¢q; njhlr≥ghd fk;gNfs; Njhd;Wtjw;F ,lk;

mikj;Jf; nfhLj;Js;sJ. xt;NthU G§a fk;gNAk;>

G§a G§a new;Ntr≥f; njhopy;El;gq;fSlDk;> G§a

new;Ntr≥f; Af;§fSlDk; ,d;iwa fk;ß§l;lr≥ new;Ntr≥f;

cyif Mf;¢uMj;Js;sd. ,f; fk;gNfs; NkYk; G§a

new;Ntr≥f; njhopy;El;gq;fis fx<Lßbg;gjw;fhf

ghRasT gzj;ijAk;> Neuj;ijAk;> rf;§iaAk;; ,d;W

Kjypl;ltx<zk; cs;sd. ,f; fk;gNfZd; ,e;j

Mf;Nuhrkhd njhopy;El;gj; NjlYf;F

Kfk;nfhLf;fKbahJ ,d;iwa fk;ß§l;lr≥ new;Ntr≥f;

cyfk; jLkhwpf;nfhx<bUf;¢d;wJ. VndNd;> ,f;

fk;gNfs; fx<Lßbj;J mwpKfg;gLj;Jk; xt;nthU

njhopy;El;gj;ijAk;> mtw;wpd; Ntfj;§w;F <LnfhLj;J

fw;wwptjw;F Ngh§a NeuKk;> gzKk;> rf;§Ak;

NghjhikNa ,jw;F fhuzkhFk;. fk;ß§l;lr≥

new;Ntr≥f;if itj;§Uf;Fk; xt;nthU epWtdKk;

fk;ß§l;lr≥ njhopy;El;gj;ij cUthf;Fk; fk;gNfZd;

,e;j njhopy;El;g neUf;FjYf;F §dKk;

gypah¢atx<zk; cs;sd.

Kd;ndhUfhyj;§y; kNjd; jdf;Fj; Njitnad;W fx<l

xd;iwNa G§a Af;§fisg; ghåj;J fx<Lßbj;jhd;.

mg;NghJ njhopy;El;gj;ij xU

rKjhak; epr≥zYj;jJ. Mdhy;

,d;W ehk; åUk;ßNah

åUk;ghkNyh> ehk; ve;jtifahd

njhopy;El;gj;ij cgNah¢f;fg;

Ngh¢d;Nwhk; vd;gij

njhopy;El;gj;ij fx<Lßbj;J

mwpKfg;gLj;Jk; fk;gNfNs epr≥zYf;¢d;wd. ,g;gbf;

fhyr;rf;fuj;§d; Row; Yy; jiyfPoh¢YUf;Fk; fk;ß§l;lr≥

new;Ntr≥f;¢q; cyif gy ngRa epWtdq;fs; ,d;W

Mf;¢uMj;Js;sd. mtw;wpw;F cjhuzkhf

ikf;FNuhnrh/g;l; (Microsoft)> ];f;Nfh (CISCO)>
Nehnty; (Novell)> Nehw;nuy; (NORTEL)> Ânrd;w;

(Lucent)> G[pw;R (Fujitsu)> I.ß.vk; (IBM)> rx<

ikf;FNuh ];uk; (Sun Microsystem) Nghd;w

epWtdq;fisf; $wyhk;. 

,f; fk;gNfs; xt;nthd;Wk; Nghl;b Nghl;Lf;nfhx<L

jj;jkJ nrhe;j Kaw; fshy; G§a G§a fk;ß§l;lr≥

new;Ntr≥f;¢q; njhopy;El;gq;fisAk;> cgfuzq;fisAk;

cUthf;¢> fk;ß§l;lr≥ new;Ntr≥f; xd;iw itj;§Uf;Fk;

epWtdq;fs; xt;nthd;Wf;Fk; ngUk; njhopy;El;g

mOj;jj;§id je;jtx<zk; cs;sd. ,g;gb

xt;nthUfk;gNAk; åj;§ahrkhd> åjk; åjkhd

njhopy;El;g cgfuzq;fis cw;gj;§ nra;tjhy;>

fk;ß§l;lr≥ new;Ntr≥f;if itj;§Uf;Fk; xt;nthU

epWtdKk;> VNjh xU fk;gN cUthf;Fk;

njhopy;El;gj;ijAk;> cgfuzj;ijAk; kl;LNk jkJ

new;Ntw;¢y; itj;§Uf;Fk; epyikf;F js;sg;gl;Lsd.

,e;j epyikia khw;wp vy;yhf; fk;gNfSf;¢ilNaAk;

xU njhopy;El;g xw;Wikia Vw;gLj;Jtjw;F I.v];.X

(ISO – International Standard Organization)> I.<.<.< (IEEE
- The Institute of Electrical and Electronics Engineers)> I.R.A
(ITU – International Telecommunication Union) Nghd;w

rr≥tNjr jug;gLj;Jk; mikg;Gfs;

Kide;Jnfhx<bUf;¢d;wd. ,e;j Kaw; Yy; ,it

XusT ntw;wpAk; mile;§Uf;¢d;wd. vNDk;>

fk;gNfZd; Mf;Nuh~khd njhopy;El;gj; NjlYf;F ,e;j

jug;gLj;Jk; mikg;;Gf;fshy; $l <LnfhLf;f

Kbaåy;iy.

,g;gb fk;ß§l;lr≥ new;Ntr≥f; njhopy;El;gj;ij $WNghl;L>

xt;NthU epWtdKk; Mf;¢uMj;§Ug;gjhy;> fk;ß§l;lr≥

new;Ntr≥f; njhlr≥ghd xU Ntiytha;g;igg; ngWtjw;F

ehk; Fwpg;ßl;l xU fk;gNYd; njhopy;El;gj;ij

Njr≥e;njLj;J m§y; wg;Gj;Njr≥r;  ngwNtx<ba

epiyf;Fj; js;sg;gl;Ls;Nshk;. cjhuzkhf> fk;ß§l;lr≥

new;Ntr≥f; xg;gNuw;wpq; ];uj;§id ikf;FNuhnrh/g;l;>

Nehnty; Nghd;w epWtdq;fSk;> fk;ß§l;lr≥ new;Ntr≥f;

cgfuzq;fshd wTl;Nlr≥]; (Routers)> Rår;r];

(Switches)> ßwpl;I;r]; (Bridges)> fg;]; (Hubs)
Nghd;wtw;iw ];Nfh> Nehw;nuy; Nghd;w epWtdq;fSk;

Mf;¢uMj;Js;sd. vdNt ehk; fk;ß§l;lr≥ new;Ntr≥f;

xg;gNuw;wpq; ];uk; njhlr≥ghd Ntiyiag; ngWtjw;F

“km>pNkZn˘ V‰p>pt>Tq>Wkq>p o‰

wteUl>Ïd>p Sqp>∏t> Wt›s>Siy

fem> wpq>Q‰f>tel> Elvek o‰

wfq>Wv›k> wted›pen Wviliy

En˘Œ wpq ÂDÁm>.” 
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ikf;FNuh nrh/g;l epWtdj;§d;

åd;Nlh]; vd;.R (Windows NT)
my;yJ Nehnty; epWtdj;§d;

new;ntar≥ (Netware) Nghd;w

njhopy;El;gj;§y; my;yJ

fk;ß§l;lr≥ new;Ntr≥f; cgfuzq;fs;

njhlr≥ghd Ntiyiag; ngWtjw;F

];Nfh cgfuzq;fs; my;yJ Nehw;uy; cgfuzq;fs;

Nghd;wtw;wpy; xd;iwj; njRTnra;J m§y; wg;Gj; Njr≥r ;

ngwNtx<batr≥fshAs;Nshk;.

jkJ njhopy;El;gj;§y; wg;Gj;Njr≥r;  ngw;w njhopyh-

sr≥fis fk;ß§l;lr≥ re;ijYy; m§fRf;fitf;Fk; NghJ

jkJ njhopy;El;gj;§d; Mf;¢uMg;G fk;ß§l;lr≥ re;ijYy;

m§fRf;Fk; vd;gij czr≥e;j mNdfkhd fk;gNfs;>

FW¢a fhyj;§y; jkJ njhopy;El;gj;§y;

wg;Gj;Njr≥r; iaj; jUk; rhd;wpjo;f; fy;å Kiwfis

,d;W mwpKfg;gLj;§As;sd. fk;ß§l;lr≥ new;Ntr≥f;if

itj;§Uf;Fk; epWtdq;fSk; ,g;gbahd wg;Gj;Njr≥r ;

fy;å Kiwia ngRJk; åUk;G¢d;wd. VndNd;> xU

Fwpg;ßl;l njhopy;El;gj;§y; wg;Gj;Njr≥r;  ngw;wtr≥fis

Ntiyf;F mkr≥j;Jtjd; %yk; ,f; fk;gNfs; ngUksT

Neuj;ijAk;> gzj;ijAk;> rf;§iaAk; NrMf;¢d;wd.

vdNt ,f; fk;gNfZd; åUg;gj;§w;Nfw;g xU

njhopy;El;g wg;Gj;Njr≥r; ia ehk; ngw;wpUe;jhy;

,yFthf xU new;Ntr≥f; njhlr≥ghd Ntiyia ,d;W

ngwKbAk;.

,d;W re;ijYy; ,Uf;Fk; ßugy;akhd wg;Gj;Njr≥r ; r ;

rhd;wpjo;fSf;F cjhuzkhf ikf;FNuhnrh/g;l;

epWtdj;§d; vk;. .v];.  (MCSE – Microsoft Certified
System Engineer)> ];f;Nfh epWtdj;§d; . .vd;.ß

(CCNP – Cisco Certified Network Professional)> . .I.<

(CCIE-Cisco Certified Internetworking Expert) Nghd;w

fy;år; rhd;wpjo;fisf; $wyhk;.

ehk; NkNy Fwpg;ßl;l fy;år; rhd;wpjo;fs; xt;nthd;Wk;

ehk; fk;ß§l;lr≥ new;Ntr≥f; JiwYy; VNjh xU ßRåy; xU

Ntiyiag; ngWtjw;F vkf;F cjtf;$badthFk;.

fk;ß§l;lr≥ new;Ntr≥f; xd;iw ehk; gy ßRTfshf ßRj;J

Nehf;fyhk;. cjhuzkhf> wpa fk;gNfZy; ,Uf;Fk;

yhd; (LAN) new;Ntr≥f;> ngRa fk;gNfZy; ,Uf;Fk;

fk;g]; (Campus) new;Ntr≥f; (Includes: LAN, MAN and
WAN) kw;Wk; ßuNjrthRahf gy efuq;fis> ehLfis

,izf;Fk; fwpar≥ new;Ntr≥f; (Career Network); vd ßRj;J

Nehf;fyhk;.

NkNy Fwpg;ßl;l xt;nthU new;Ntr≥f; ßRåYk;> gy

åj;§ahrkhd njhopy;El;gq;fs;> njhopw;ghLfSld;

njhlr≥Gila Ntiytha;g;Gfs; cs;sd.

xU wpa LAN new;Ntr≥f;fhdJ gy fk;ß§l;lr≥fs;>

<jr≥new; (Ethernet) my;yJ Nuhf;¢x<wpq; (Tokenring)
Nghd;w njhopy;El;gq;fshy; ,izf;fg;gl;L> åx<Nlh];

vd;R (Windows NT)> my;yJ Nehnty; new;ntar≥ (Novell
Netware) Nghd;w new;Ntr≥f; xg;gNuw;wpq; ];uq;fshy;

,af;fg;gLk; new;Ntr≥f;FfshfNt ngUk;ghYk;

fhzg;gL¢d;wd. xU wpa LAN new;Ntr≥f; xd;wpy;

Ntiytha;g;igg; ngWtjw;F <jr≥new;> Nuhf;¢x<wpq;

Nghd;w LAN new;Ntr≥f; njhopy;El;gq;fSld;>

ikf;FNuhnrh/g;l; (Microsoft) epWtdj;§d; vk;. .v];.

(MCSE) my;yJ Nehnty; epWtdj;§d; .vd;.< (CNE)
Nghd;w rhd;wpjo;f; fy;åfis Njr≥e;njLj;J

fw;fNtx<Lk;. Nehnty; fy;år; rhd;wpjohdJ xU

fhyj;§y; MfTk; ßugy;akhd fy;år; rhd;wpjohf

,Ue;jJ. Mdhy; fk;ß§l;lr≥ cy¢y; ikf;FNuhnrh/g;l;

epWtdj;§d; Mf;¢uMg;G mij khw;wpål;lJ. njhlr≥e;Jk;

vt;tsT fhyk; ,e;j ikf;FNuhnrh/g;l; epWtdj;§d;

Ml;  ,Uf;Fk; vd;gJ xU ngUk; Nfs;åf;Fwpjhd;.

,Ug;ßDk;> fk;ß§l;lr≥ mwpQr≥fZd; v§r≥fhy Nehf;¢y;

mtr≥fs; fx<Zf;nfl;ba J}uk; tiuf;Fk; ,d;W

ikf;FNuhnrh/g;l;bd; Ml; Na njRe;Jnfhx<bUf;¢wJ.

fk;g]; new;Ntr≥f;Ffs; ngUk;ghYk; tq;¢fs;> ngRa

epWtdq;fs; Nghd;wtw;wpNyNa fhzg;gL¢d;wd. xU

fk;g]; new;Ntr≥f;fhdJ gy LAN new;Ntr≥f;FfisAk;>

gy new;Ntr≥f; njhopy;El;gq;fisAk;> gy ngRa

new;Ntr≥f; guhkRg;Gf; FOf;fisAk; nfhx<litahf

,Uf;Fk;. ,e;j new;Ntr≥f;FfZy; ,Uf;Fk; xt;nthU

wpa LAN ßRTk; ehk; NkNy Fwpg;ßl;lJ Nghd;W

Nehf;FfSlDk;> NjitfSlDk; ,Uf;Fk;. ,tw;iwål

,e;j wpa LAN new;Ntr≥f;Ffis ,izf;Fk;> gy

njhopy;El;gq;fSlDk;> gy wTl;Nlr≥]; (Routers)>
Rår;r]; (Switches) Nghd;w new;Ntr≥f; cgfuzq;fSlDk;

,e;j fk;g]; new;Ntr≥f;FfZy; fhzg;gLk;. ,j;

njhopy;El;gq;fSf;F cjhuzkhf> ATM, SONET,  Gigabit
Ethernet, Fast Tokenring, Frame Relay, X.25 Nghd;w

njhopy;El;gq;fisf; $wyhk;. ,tw;iwål ,d;W

mNdfkhd vy;yh fk;g]; new;Ntr≥f;FfZy;

cgNah¢f;Fk; njhopy;El;gk;> I.ß (IP – Internet Protocol)
njhopy;El;gkhFk;. nghJthf ,ij IP GNwhw;uf;Nfhy; ( IP
Protocol) vd;Nw $Wtr≥. ,e;j IP njhopy;El;gkhdJ

,d;ur≥new;wpd; tsr≥r; ahy; MfTk; ßugy;akhd xU

njhopy;El;gkhf khwpål;lJ. ,d;W mNdfkhf vy;yh

new;Ntr≥f;FfSk; ,e;j IP njhopy;El;gj;ijNa

cgNah¢f;¢d;wd. 

,e;j IP gue;j> Mokhd njhopy;El;gkhFk;. LAN
new;Ntr≥f;Ffs; gw;wpa NghJkhd mwpT ,Uf;FkhYd;

,e;j njhopy;El;gj;ij ,yFthf fw;Wf;nfhs;syhk;. IP
njhopy;El;gj;ij cgNah¢f;Fk; new;Ntr≥f;

“IP wteUl>Ïd>pmenˇ

En˘r›wfq>Qn˘ vz›s>Syel> Mk◊m>

Prpl>ymenˇ o‰ wteUl>

Ïd>pmek En˘Œ meQVd>dˇ.” 
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cgfuzq;fis cw;gj;§nra;Ak;

epWtdq;fSf;F cjhuzkhf

];Nfh (CISCO), Nehr≥w;nuy;

(Nortel – Bay Networks), Nghd;w

epWtdq;fisf; $wyhk;. ,tw;wpNy

CISCO epWtdNk IP
njhopy;El;gj;§w;F ,d;W cy¢y;

Kjyplk; t¢f;Fk; epWtdkhFk;.

NkNy Fwpg;ßl;l vy;yh epWtdq;fSk; gy rhd;wpjo;

fy;åj;§l;lq;fis mwpKfg;gLj;§As;sd. Mdhy;

mtw;wpNy CISCO epWtdj;§d; CCIE (Cisco Certified
Internetworking Expert) fy;år; rhd;wpjNo ,d;W

re;ijYy; ,Uf;Fk; MfTk; jukhd> ßugy;akhd fy;år;

rhd;wpjohFk;.

fwpar≥ new;Ntr≥f;Ffs; nghJthf fk;g]; new;Ntr≥f;FfZd;

KJnfYk;ghfNt (Backbone Networks) njhopy;gL¢d;wd.

cjhuzkhf xU fk;gN ,ux<L efuq;fZy;

mYtyfq;fisf; nfhx<lJ vd;W itj;Jf;nfhs;Nthk;.

,f; fk;gN me;j ,ux<L mYtyfq;fZy; ,Uf;Fk; LAN
new;Ntr≥f;Ffis ,izf;f åUk;ßdhy;> mf; fk;gN

mt;åux<L efuq;fisAk; ,izf;Fk; xU fwpar≥

new;Ntr≥f;¢ÇlhfNt me;j ,izg;ig Vw;gLj;jyhk;. xU

fwpar≥ new;Ntr≥f;fhdJ ghRa new;Ntr≥f; cgfuzq;fisf;

nfhx<L> gy efuq;fis Nj a hP§ahf ,izf;Fk;

ngRa new;Ntr≥f;fhfNt nghJthff; fhzg;gLk;.

,g;gbg;gl;l new;Ntr≥f;FfZy; FW¢afhy fy;år;

rhd;WfSld; Ntiytha;g;igg; ngWtJ fbdkhd

ålakhFk;.

,g;NghJ fk;ß§l;lr≥ GNuhf;¢uhMq;> fk;ß§l;lr≥ new;Ntr≥f;

Nghd;w Jiwfs; gw;wpa xU mbg;gil åsf;fKk;> xU

ghijAk; cq;fSf;F ¢ilj;§Uf;Fk;. ,it kl;Lkd;wp>

fk;ß§l;lr≥ njhopy;El;gj; JiwfZy; fk;ß§l;lr≥

nuf;˜ ad; (Computer Technician – A+ Certification)>
fk;ß§l;lr≥ ¢uhßf; birNq; (Computer Graphic Designing
– Adobe Certification) fk;ß§l;lr≥ Nlw;uhNg]; (Database –
Oracle Certification) Nghd;w JiwfSk; FW¢a fhyj;§y;

fw;WKbf;ff; $ba JiwfshFk;. cq;fSf;F mU¢y;

cs;s xU fk;ß§l;lr≥ fy;å epWtdk; xd;iw

mZFtjd; %yk; Nkw;Fwpg;ßl;l vy;yh fy;år;

rhd;wpjo;fs; gw;wp Nky§f jfty;fisAk; ePq;fs; ngw;Wf;

nfhs;syhk;.

•••

Elb>ik Vmenb>kz˘

31.12.1999 Er◊ WsivYl>

£Îpdmed>deˇ!

Y2K ßur;rid gw;wpa gak;

,Ug;gjd; fhuzkhfTk;> mJ

gw;wpa njsptw;w epiy

fUjpAk; ,yq;if

åkhdq;fis brk;gH 31, 1999
,uT 10:00 kzp Kjy; Idthp

01, 2000 fhiy 6:00 kzp

tiu Nritapy; ,Ue;J epWj;jpitg;gjw;F ,yq;if

KbntLj;Js;sJ.

ntspehl;L åkhd Nritfs; kl;Lkd;wp> cs;@H åkhd

NritfSk; md;W epWj;jg;gLk; vd;W gPw;wH fpy; (Peter
Hill) nwha;uH nra;jp epWtdj;jpw;F mspj;j Ngl;bapy;

njhptj;Js;shH. mJ kl;Lkd;wp> ,yq;iff;F gazk;

nra;a ,Uf;Fk; kw;wa ehl;L åkhdq;fisAk;> brk;gH

31, 1999 ,uT 10:00 kzp Kjy; Idthp 01, 2000 fhiy

6:00 kzp tiuapyhd Neu ,ilntspapy; ,yq;iff;F

tuhky; nra;tjw;F eltbf;iffs; vLf;fg;gLfpd;wd.

%yk;: Reuters – November 1, 1999
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jnvR 19, 2038

…lik …Òk>kp>

Wpem> En˘wne‰

fez˘.

fk;ßa+l;lHfspy; Adpf;]; (UNIX) fk;ßa+l;lHfs; ,d;W

mNdfkhd Muha;r;rp epWtdq;fspYk;> fk;ßa+l;lH

new;NtHf;FfspYk; ghåf;fg;gLk; rpwe;j

fk;ßa+l;lHfshFk;. ,d;iwa ,d;uHnew; MdJ

ngUk;ghYk; Adpf;]; fk;ßa+l;lH new;NtHf;FfshNyNa

,izf;fg;gl;Ls;sJ vd;gJ ,q;F Fwpg;ßlj;jf;fJ. ,e;j

Adpf;]; fk;ßa+l;lHfs;> rhjhuz PC f;fis ål gy

klq;F jpwd; tha;e;j> ePbj;J ciof;ff; $ba

fk;ßa+l;lHfshFk;.

Mdhy;> ,e;j Adpf;]; fk;ßa+l;lHfspYk; xU ngUk;

ßur;rid ,Uf;fpd;wJ. ,tw;wpd; cs;Ns ,Uf;Fk;

Neuj;ijf; fzpg;ßLk; GNuhfpuhkhdJ (Process) [dthp 1,
1970 vd;w jpfjpapy; ,Ue;J Neuj;ij nrf;fd;fshf

fzpg;ßLfpwJ. mjhtJ [dthp 1, 1970, 00:00:00 ,y;

,Ue;J 1, 2, 3.... vd ,J xt;nthU nrf;fidAk;

fzpg;ßLfpd;wJ. ,J fzpg;ßLk; nrf;fd;fis

Nrkpg;gjw;F 32 ßl;fisf; (Bits) nfhx<l nknkhwp

xd;iwg; ghåf;fpd;wJ. 32 ßl; nknkhwpapy; 31 ßl;fNs

fzpg;ßl;l nrf;fd;fis ,yf;fj;jpy; Nrkpg;gjw;fhf

ghåf;fg;gLfpd;wJ. Mdhy;> "2147483647" (1-231) vd;w

,yf;fNk 31 ßl; nfhx<l nknkhwp xd;wpy; Nrkpf;fg;

glf;$ba mjp $ba ,yf;fkhFk;. "2147483647"
nrf;fd;fis tUlj;jpw;F khw;wpdhy;

(2147483647)/(365x24x60x60) ≈ 68 tUlq;fshFk;.

mjhtJ 1970k; Mx<by; ,Ue;J 68 tUlq;fSf;Nf

Adpf;]; ,d; Neuk; fzpg;ßLk; GNuhfpuhk; Neuj;ij

fzpg;ßLk;. mjhtJ> Adpf;]; fk;ßa+l;lHfspy; [dthp 19,
2038, 3:14:07 tiujhd; Neuj;ij Nrkpf;f KbAk;.

mg;gbahdhy;> [dthp 19, 2038, 3:14:07 ,y; cyfpy;

,Uf;Fk; vy;yh Adpf;]; fk;ßa+l;lHfSk; nraçoe;J

Nghfyhk;.

cyfNk ,d;W fk;ßa+l;lH new;NtHf;Ffspy;> ßujhdkhf

,d;uHnew;wpy; jq;fpapUf;Fk; epiyapy;> ,e;j

new;NtHf;Ffis ,af;Fk; Adpf;]; fk;ßa+l;lHfs;

nraçoe;J Nghdhy;> cyfpd; ,af;fNk ];jk;ßf;Fk;

epiy Vw;glyhk;. ,JNt Y2K ßur;ridf;F ßd; mLj;j

E}w;whx<by; fk;ßa+l;lH cyfk; vjpHNehf;fåUf;Fk; kpfg;

nghpa ßur;ridahFk;.

2000m> Ax<Î wtedb>m>Wpeˇ

awmRk>ke, r∑>ye …d>pd pl

feÎk¸k> wsl>l Wvx<dem> ån knde

ås>sRk>ik!

nrg;glk;gH khjk; 15k; jpfjp> fNdba ntspehl;L

mikr;R åLj;j Y2K njhlHghd mwpf;if xd;wpy;> u~;ah

(Russia)> mnkhpf;fh (USA)> Af;fpNud; (Ukraine)> nrf;

(Czech)> ghfp];jhd; (Pakistan)> `q;Nfhp (Hungary)
cl;gl 50 ehLfs; Y2K ßur;ridia Kw;whf jPHj;J

ålåy;iy vd;W milahsk; fhl;bAs;sJ. 2000k;
Mx<L ßwf;Fk; fhyj;jpy; me; ehLfSf;F gazk;

nra;NthH vr;rhpf;ifAld; ,Uf;FkhWk; me;j mwpf;if

mwpTWj;jpAs;sJ.

%yk;: Reuters – September 16, 1999

jp>peNl>, 100,000

wteUl>Ïd>pVylez›k¸k> ∏ˇv‰dm>

Wvilt>tzb>kZl>...

[g;ghdpy; ,Uf;Fk; Kd;ddpj; njhopy;El;g fk;gdpfisr;

NrHe;j 100,000 njhopy;El;gj; JiwrhHe;j

njhopyhsHfSf;F 2000k; Mx<L GJtUl nfhx<lhl;lk;

,Uf;fg;Nghtjpy;iy. Y2K ßur;ridahy; VjhtJ

mdHj;jq;fs; åise;jhy;> mtw;iw rhpnra;tjw;F

jahuhf jj;jkJ Ntiyj;jsq;fspNyNa me;j ehis

mtHfs; nryålg; NghfpwhHfs;. ,f; fk;gdpfSf;F

cjhuzkhf nef; (NEC Corp.)> kpw;Rßrp (Mitsubishi)>
`pw;uhr;rp (Hitachi)> G[pw;R (Fujitsu)> nuh~pgh (Toshiba)
Nghd;w fk;gdpfisf; $wyhk;.

%yk;: Associated Press – September 8, 1999
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HUMAN GENOME PROJECT 

Nu FLk;gj;§y; ßwe;jtr≥fZilNa cUt xw;Wik

fhzg;gLtJ Vd; vd;W vx<zpYUf;¢wPr≥fsh?

my;yJ xU Foe;ijf;F vg;gb mg;ghitg; Nghy

%f;Fk;> mk;khitg; Nghy fx<fSk; Mdhy;

mg;ghådNjh my;yJ mk;khådNjh ,y;yhky; ghl;bYd;

FU§g; ßRTk; (blood group) te;jnjd;W

Nah j;§Uf;¢wPfsh? my;yJ ePy epwf; fx<fSk; ßuTx<

(brown) epw jiyKbAk; nfhx<l ngx<zpw;Fk;> fWg;G

epwf; fx<fSk; jiyKbAk; nfhx<l Mzpw;Fk;

ßwf;¢d;w Foe;ijf;Ff; fx<fSk; jiyKbAk; vd;d

epwj;§ypUf;Fk; vd;W vx<zp åae;§Uf;¢wPr≥fsh?

xU re;j§Yy; ,Ue;J ,d;ndhU re;j§f;Ff; fx<fZd;

epwk;> tbtk;> jiyKbYd; epwk;> cauk;> cly;thF

Nghd;w cUt ,ay;GfSk; NtW y ,ay;GfSk; [Pd;];

(Genes) vdg;gLk; guk;giu myFfs; %ykhf flj;jg;

gL¢d;wd. ,N guk;giuayF vd;why; vd;d vd;gijr;

wpJ åRthf fPo;f;fhZk; tRg;glj;§y; ghr≥g;Nghk;.

kNj clypYs;s fUf;nfhx<l fyq;fZy; 23 Nrhb

FNuhkNrhk;]; (Chromosomes) vd;W nrhy;yg;gLk;

epw%r≥j;jq;fs; fhzg;gL¢d;wd. ,tw;wpNy 22 Nrhb

cly; ,ay;Gfis epr≥zYf;Fk; Ml;NlhNrhky;

(Autosomal) epw%r≥j;jq;fSk; xU Nrhb ,ypq;fj;ij

epr≥zYf;Fk; nrf;]; (Sex) epw%r≥j;jq;fSkhFk;. ,tw;wpNy

23 epw%r≥j;jq;fs; je;ijYlMUe;Jk; 23 epw%r≥j;jq;fs;

jhYlMUe;Jk; xU Foe;ijf;F tU¢d;wd.

prm>pir

alk¸m>

avq>iq

vikp>pÎt>ˇm>

pXÁm>

…Y›t>wteUl>Ïd>pVyl> aidf>t

ax<imk>kel Ân˘Wnq>qb>kz˘

klm> k‰

WreW
meWse

m>
DNA

o

mNt …dLl>

Åqt>tez 100

TRl>Lyn˘ klb>kz˘

…x<Î

aWnkmen

klb>k¸k>z˘

…dLn˘ Âk>Kymen

tkvl>kz˘

aint>ˇm> wkex<d

k‰ kexp>pÎm>.

Et>tkvl>kzeniv

Fq∫›t>tb>kz˘

ånp>pÎm>

wpeTkzek

kexp>pÎm>

Fq∫›t>tb>kz˘ DNA ånp>pÎm> ƒx<d

Eiukzel> Aniv. 

Ef>t DNA EiukZWlWy Eyl>∏kiz

F›xYk>m> prm>pir alkz˘

kexp>pÎKn˘qn.

DNA Eiukiz Ak>m> aDNn˘,

veNn˘, itMn˘, isq>WqeSn˘ AKy

∫lb>kz˘ kexp>pÎm> o¯b>Wk prm>pir

alkiz Fs>sYk>Kqˇ.

- fZne fdreje
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mLj;j Áw;whx<L cYr≥njhopy;El;gåaiy

(Biotechnology) Kd;Ndhbahff; nfhx<l Áw;whx<lhf

mikAnkdNt v§r≥ghr≥f;fg;gL¢wJ. 1953 ,y; mnkRf;f

cYRurhadåayhsr≥ N[k;]; thl;rDk; (James Watson)>
ßRj;jhNa cYr≥ ngsjPfåayhsr≥ ßuhd; ]; ¢Rf;Fk;

(Francis Crick) DNA ,d; ,ul;ilr; RUZ tbtikg;igf;

fx<lwpe;jNj ,jw;F åj;§l;lJ. mLj;j Áw;whx<bd;

Mfg; ngRa rhjidahf mikag; NghtJ 80000 – 100000
tiuYypUf;Fk; kNjg; guk;giuayFfs; midj;§dJk;

njhopiyAk; gq;fZg;igAk; fx<lwpe;J tiuglkhf;Fk;

Human Genome Project MFk;.

kNjg; guk;giuayFfis tifg;gLj;Jk; ,e;jg; gzp

1990 ,y; Muk;ßf;fg;gl;lJ. fdlh> mnkRf;fh> N[r≥kN>

ßRj;jhNah> ßuhd;];> mT];§Nuypah cl;gl 18 ,w;Fk;

Nkyhd ehLfs; ,g; gzpYNy gq;Fgw;W¢d;wd.

Muk;gj;§y; ,g;gzp murhq;f Ma;T$lq;fZNy kl;LNk

elhj;jg;gl;lJ. ,t; Ma;T$lq;fs; 2005k; Mx<lsåy;

kNjg; guk;giuayFfs; midj;ijAk; tifg;gLj;§

ntZYLNthnkd mwpåj;jd. guk;giuayFfs;

midj;§dJ njhopiyAk; fx<lwpe;jhy; mtw;why;

flj;jg;gLk; my;yJ mtw;wpd; åfhuj;jhy; Vw;gLk;

guk;giu åah§fSf;F xU jPr≥T fhzyhk;. ,J

kfj;jhdnjhU kUj;Jt rhjidahf miktJ kl;LMd;wp

MFe;j ,yhgµl;bj; juf;$ba rhj;§af; $Wfs;

nfhx<lnjhU JiwahfTk; ,Ug;gjhy; jNahr≥

epWtdq;fSk; fsj;§y; F§j;Js;sd.

Fwpg;ghf mnkRf;fhåYs;s nryuh [PNdhMf;]; (Celera
Genomics Corp.) vDk; epWtdk; jhq;fs; 2001k;

Mx<bNyNa kNjg; guk;giuayFfs; midj;ijAk;

tifg;gLj;§ åLNthnkd mwpåj;jJ. clNd ,jw;Fg;

Nghl;bahf ßuhd; Ys;s n[d;nrl; (Genset) vDk;

epWtdk; jhq;fs; 2000k; Mx<bd; Muk;gj;§NyNa ,g;

gzpia Kbj;JåLNthk; vd mwpåj;§Uf;¢wJ. 1990,y;
,g;gzp Muk;ßf;fg;gl;l NghJ kNj clypYs;s

mj;jid guk;giuayFfisAk; Kw;whf tifg;gLj;jYk;>

jtWfZd;wp rRahf tifg;gLj;jYNk ,g; gzpYd; jhuf

ke;§uq;fshf ,Ue;jd. Mdhy; jNahr≥ epWtdq;fNsh

Kf;¢akhf njhopy; nfhx<l guk;giuayFfisf;

fx<lwpt§y; kl;LNk ftdk; nrYj;J¢d;wd. “xU G§a
,lj;§w;F tiuglk; fPWk; NghJ ePq;fs; efuq;fs;

vq;¢Uf;¢d;wd vd;WjhNd ftdk; nrYj;J√r≥fs;>

mijål;L ål;L xt;nthU Fop> Fd;W> kuk;> kl;il

vy;yhtw;iwAkh tiu√r≥fs;?” vd;gJjhd; mtr≥fZd;

thjk;. jNahr≥ epWtdq;fZd; Nghl;bahy; gaKWj;jg;gl;l

murhq;f Ma;T$lq;fs; jq;fs; fhy ml;ltizia

Kd;Ndhf;¢ efr≥j;§ 2003k; Mx<bNyNa mg; gzpia

Kbj;J åLNthnkdTk;> mjw;F Kd;dr≥ 2001k;
Mx<lsåNyNa jw;fhypf ßu§nahd;iw

ntZYLNthnkdTk; mwpåj;§Uf;¢d;wd. ,t;thx<L

[_d; khjk; tiuYy; 11% √jkhd kNjg;

guk;giuayFfs; kl;LNk tifg;gLj;jg; gl;bUf;¢d;wd.

,J tiuYy; y tif gf;wPRah> kJtk;> tl;lg;GO

cl;gl 22 cYRdq;fZd; guk;giuayFfs; midj;Jk;

Kw;whf tifg;gLj;jg; gl;bUf;¢d;wd.

guk;giuayFfs; midj;§dJk; njhopYk; gq;fZg;Gk;

fx<lwpag;gLkhYd; mtw;wpdhy; flj;jg;gLk; ytifg;

Gw;W Neha;> lTx< d;Nuhk; Nghd;w åah§fSf;F xU

teYnWte al>lˇ tf>itYnWte El>leml> uf>itk> åp>pD ped>DYn˘ Ert>t fip> vf>tˇ?

tet>te/ped>D AA      x      OO AB      x      AO
(fip> A)   x   (fip> O) (fip> AB)   x   (fip> A)

wpq>Wqe› AO BO
(fip> A) (fip> B)

uf>it OO
(fip> O)

x

fip> A Ám> B Ám> O Vq> Ad>S. atnel> A al>lˇ B kexp>pDn˘ aˇWv Ert>t fip>pek aimÁm>.

Anel> EivYrx<Îm> sm Ad>SÁdyiv. atnel> EivYrx<Îm> Ws›f>ˇ kexp>pDn˘

av›kz˘ fip> AB Is> Ws›f>tv›kz˘. A, B Erx<Îm> kexp>pdeVDn˘ md>ÎWm fip> O …‰vem>.
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jPr≥T fhzg;glyhk;. mj;NjhL ,e; Neha;fZd; %yk;

mwpag;gLkhYd; ,tw;wpw;F kUe;J fx<L ßbg;gJ

kl;Lkd;wp; ,it tuhky; jLg;gnjg;gb vd;gijAk;

fx<lwpayhk;. jw;NghNj DNA ,iofisg; ghPl; g;gjd;

%yk; (Gene Testing or DNA Testing) my;irkr≥];

(Alzheimer’s Disease), guk;giuf; Fly; Gw;W Neha;> ];Rf;

igßNuh ]; (Cystic Fibrosis)> k];Ftr≥ b];Nuhß

(Muscular Dystrophy)> FU§Aiwah Neha; (Hemophilia)>
`d;bq;ud; b¥]; (Huntington’s Disease) Nghd;w

guk;giuayFfshy;; flj;jg;gLk; åah§fis

fx<lwpayhk;. ,g; ghPl;rhr≥j;j Kiw xUtr≥ Neha;f;

fhåahf cs;shuh my;yJ fUåypUf;Fk; Foe;ijf;F

Nkw; $wg;gl;l Neha;fs;  VjhtJ  cx<lh vdr;

Nrh§f;fTk; cgNahfg; gLj;jg; gL¢wJ. jw;NghJ

Fw;wåay; JiwYYk; DNA Testing ßugykh¢f; nfhx<L

tU¢wJ. mx<ikYy; gugug;ghfg; Ngrg;gl;l ßy; ¢Zd;ud;

- nkhNf;fh ypåd;];¢ tof;¢Yk; DNA Testing Mf

Kf;¢akhdnjhU Mjhukhfg; gad;gl;lJ. Mdhy;

Vwj;jho %d;W tUlq;fSf;F Kd;G eilngw;w

,d;DnkhU ßugykhd tof;fhd O.J. k;rd; tof;¢y;

jPr≥g;ghsr≥fshfg; gzpahw;wpatr≥fs; ,e;jg; ghPl;ir Kiw

gw;wpr; rRahd åsf;fj;ij mwpe;§Uf;fhjypy; DNA
Testing Mjhuq;fis fUj;§w; nfhs;såy;iy.

jNahr≥ epWtdq;fSk; murhq;f Ma;T $lq;fSk;

jhq;fs; nfhLj;j thf;Ffisf; fhg;ghw;WkhYd;> tU¢d;w

,ux<L tUlq;fSf;Fs; kNjg; guk;giuayFfs;

midj;Jk; tifg;gLj;jg;gl;LåLk;. ,J 21k;
Áw;whx<bd; kfj;jhd rhjidfSs; xd;whf

mikAnkd;g§y; JZ$l IaMy;iy. Mdhy; ,ux<L

tUlq;fSf;Fs; ,J epiwNtWkh vd;gij ehk;

nghWj;§Ue;Jjhd; ghr≥f;f Ntx<Lk;.

jfty; Ma;T (References)

Time (Special Issue) Canadian Edition, January 11, 1999
http://alamo.nmsu.edu/~vlombran/genome.htm
http://www.er.doe.gov/production/ober/hug_top.html
http://www.ornl.gov/techresources/human_genome/home.html
http://www.ornl.gov/hgmis/publicat/tko/index.html
http://www.nhgri.nih.gov/index.html

•••

isp› Át>tm>

cyf ty;yuRfspd; ,uhZt fk;gpa+l;lH new;NtHf;Ffspd;

ghJfhg;Gj; jilfis cilj;J> me; new;Ntf;fpy; ,Uf;Fk;

fk;gpa+l;lHfisAk;> mf; fk;gpa+l;lHfshy; fl;LgLj;jg;gLk;

rw;wiyl;LfisAk; nraypof;f itf;Fk; Kaw;rpapy; ,d;W

gy `f;fH (Hacker) FOf;fs; cyfpd; gy %iyfspy;

,Ue;J ,aq;f muk;gpj;Js;sd. mNj Ntis>

,e;j `f;fH FOf;fshy; cilf;f Kbahjgb

fk;gpa+l;lH new;NtHf;Ffspd; ghJfhg;ig

mjpfg;gLj;Jtjw;fhf ty;yuRfs; ngUe;-

njhifahd gzj;ijr; nrytpLfpd;wd.

,g;gb `f;fH FOf;fOf;Fk;>

ty;yuRfSf;Fk; ,ilNa

elf;Fk; etPd Aj;jNk irgH

Aj;jkhFk;.

1999 khHr; khjk;> mnkhpf;f

muR a+f;Nfh];yhtpahtpy;

(Yugoslavia) Mfha jhf;F-

jiy Muk;gpj;J %d;W ehl;fspy;> mnkhpf;fhtpw;F vjpuhd

irgH Aj;jkhdJ NrHtpah fk;gpa+l;lH `f;fH FO

xd;wpdhy; New;NuhtpDila (NATO) fk;gpa+l;lH

new;NtHf;if nraypof;f itf;Fk; Nehf;Fld;

Muk;gpf;fg;gll;lJ. “Ping Attack”, “e-Mail Bomb”  vDk;

irgH Aj;j MAjq;fisg; ghtpj;J elhj;jg;gl;l Aj;jk;>

NrHtpah `f;fH FOTf;F ntw;wpiaNa je;jJ. Vnddpd;>

mnkhpf;fh ,g;gbg;gl;l irgH Aj;jj;jpw;F jahuf

,Uf;ftpy;iy. 

“Ping Attack” vd;gJ> ,d;uHnew;Wld; ,izf;fg;gl;l xU

fk;gpa+liu njhlHe;J gpq; (Chain Ping) nra;tjd; %yk;

me;j fk;gpa+l;liu nraypof;f itg;gjhFk;. ,e;j Kiwahy;

New;NuhtpdJ ntg;gf;fj;ij itj;jpUe;j fk;gpa+l;luhdJ

nraypof;fr; nra;ag;gl;lJ. “e-mail bombs” vd;gJ> mjpf

jfty; nfhs;ssTld; Mapuf; fzf;fhd <-

nkapy;fis mDg;Gtjd; %yk;> xU <-nkapiy

tpepNahfpf;Fk; fk;gpa+l;liu nraypof;f

itg;gjhFk;. ,e;j Kiwahy; New;Nuhtpd; <-

nkapy; tpepNahfpf;Fk; fk;gpa+l;luhdJ

nraypof;fr; nra;ag;gl;lJ.

gphpl;ldpd; ,uhZt

rw;wiyl; new;NtHf;if>

xU`f;fH FO ifg;gw;w

Kad;W Njhy;tpAw;wJ.

Mdhy;> njhlHe;J

,g;gbahd irgH

jhf;Fjy;fs; ele;j

tz;zNk ,Uf;fpd;wd. ,d;uHNghypd; (Interpol - The
European Police Agency) fzpg;gpd; gb cyfpy; ,d;W 17
kpy;ypaDf;Fk; Nkw;gl;l `f;fHfs; ,Uf;fpwhHfs;. mJ

kl;Lkd;wp ,d;uH-new;wpy; 30,000 Nkw;gl;l `f;fH FOf;fs;

njhlHghd ntg; gf;fq;fs; ,Uf;fpd;wd.

,d;W elf;Fk; ,e;j irgH Aj;jj;jpy; ntw;wp ahUf;nfd;W

vtUf;FNk njhpahJ. Mdhy;> ,jDila gf;f tpisTfs;

toikahd xU Aj;jj;ijg; Nghd;W gaq;fukhdjhfNt
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1. fk;ß§l;lr≥ - Xr≥ mwpKfk;

1.1. PC vd;why; vd;d?

1.2. fk;ß§l;lr≥ ];uk;

1.3. fk;ß§l;lUk; mjd; ghfq;fSk;

1.3.1. nkhNw;wr≥ (Monitor)
1.3.2. fP Nghr≥l; (Keyboard)> nks]; (Mouse)
1.3.3. ];uk; ANl; (System Unit)
1.3.4. `hr≥l; biwt; (Hard Drive)
1.3.5. GNshg;ß b];f; / biwt; (Floppy Disk / Drive)
1.3.6. ¥.b nwhk; biwt; (CD-ROM Drive)
1.3.8. nknkhwp (Memory)
1.3.9. fh~; nknkhwp (Cache Memory)
1.3.10. ¥.ß.A (CPU)

k; ,Jtiu “fk;ß§l;lr≥ - Xr≥ mwpKfk;” vd;w

ghfj;§y; ,Ue;J> xU fk;ß§l;lr≥ ];uj;§y;

,Uf;Fk; ghfq;fis milahsk; fhZtjw;F

fw;Wf;nfhx<lJld;> mtw;wpd; mbg;gilj; njhopw;ghLfs;

gw;wpAk; mwpe;Jnfhx<Nlhk;. njhlr≥e;J xU fk;ß§l;lr≥

];uj;§y; vg;gb jfty;fs; NrMf;fg;gL¢d;wd vd;Wk;>

mj; jfty;fis msåLtjw;F gad;gLj;Jk; myFfs;

gw;wpAk; ghr≥g;Nghk;.

“fk;ß§l;lUk; jfty; NrMg;Gk;” vd;w ,e;j ,ux<lhtJ

ghfk;> fk;ß§l;lr≥ jfty; NrMg;G gw;wpa xU Mokhd

åsf;fj;ij cq;fSf;F jUk; Nehf;Fld; rw;W åRthd

KiwYy; vOjg;gl;Ls;sJ. rhjhuzkhf √l;by;

fk;ß§l;liu ghåg;gtuhYDk; rR> my;yJ njhlr≥e;J

fk;ß§l;lr≥ fy;åia fw;gtuhYDk; rR> fk;ß§l;lRy;

vg;gb jfty; NrMf;fg;gL¢d;wJ vd;Wk;> fk;ß§l;lr≥

jfty; NrMg;ßy; ghåf;fg;gLk; myFfshd ßl; (Bit)>
igl; (Byte) vd;why; vd;d vd;Wk; Mokhf njRe;J

itj;§Ug;gJ> njhlr≥e;J fk;ß§l;lr≥ gw;wpa Nky§f

mwpit tsr≥g;gjw;F xU we;j mj;§thukhf mikAk;.

2. fk;ßa+l;lUk; jfty; Nrkpg;Gk;

fk;ß§l;lr≥fs; jfty;fis igdwp (Binary) vDk; xUåj

vx<zpay; (Binary Number System) Kiwiag;

gad;gLj;§Na NrMf;¢d;wd. ,e;j igdwp vx<zpay;

KiwahdJ rhjhuzkhf ehk; ghåf;Fk; 0 njhlf;fk; 9
tiu vx<fisf; nfhx<Ls;s jrk vx<zpay; (Dec -
Decimal Number System) Kiwiag; Nghy; my;yhJ

ºr; aj;ijAk; (0) xd;iwAk; (1) kl;LNk nfhx<l xU

vx<zpay; KiwahFk;. ehk; njhlr≥e;J ,e;j vx<zpay;

Kiw gw;wpAk;> fk;ß§l;lr≥fs; vg;gb ,e;j vx<zpay;

Kiwiag; gad;gLj;J¢d;wd vd;Wk; ghr≥g;Nghk;.

2.1. igdwp vz;zpay; Kiw 

(Binary Number System)

igdwp (Binary) vd;w Mq;¢yr; nrhy;ypNyAs;s “ig”
(Bi) vd;gJ> ,ux<L my;yJ ,ux<L rk;ge;jg;gl;ltw;iwf;

Fwpf;Fk; xU nrhy;yhFk;. cjhuzkhf ig f;¢s;

(Bicycle) vd;gJ ,ux<L y;Yfs; nfhx<l tx<b

mjhtJ ,ux<L rf;fu tx<b (Bi – Cycle) vd;gijNa

Fwpf;Fk;. ,Nj Nghy; jhd; igdwp vd;gJk;> ,ux<L

vx<fis kl;Lk; nfhx<l xU vx<zpay; Kiwiaf;

Fwpf;Fk;. mjhtJ ºr; ak; (0)> xd;W (1) M¢a ,ux<L

vx<fis khj;§uk; nfhx<l xU vx<zpay; KiwNa

igdwp vx<zpay; KiwahFk;.

ehk; rhjhuzkhf ghåf;Fk; vx<zpay; Kiwahd jrk

vx<zpay; KiwYy; 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, vd gj;J

vx<fs; cs;sd. mjdhNyNa ,e;j Kiwia jrk>

mjhtJ gj;J vx<fis cila Kiw vd;W $WNthk;.

,e;j gj;J vx<fis kl;Lk; gad;gLj;§Na ehk; ve;j xU

vx<izAk; Fwpg;ßLNthk;. cjhuzkhf “MYuj;§

Ik;gJ” vd;gij “1050” vd;Wk; “MYuj;J

njhs;shYuj;J vx<gj;§ %d;W” vd;gij “1983” vd;Wk;

Fwpg;ßLNthk;. Mdhy; igdwp KiwYy; 0, 1 M¢a

,ux<L vx<fs; kl;LNk cs;sjhy; ve;j vx<izf;

Fwpg;ßLtjhYDk;> ,e;j ,ux<L vx<fis kl;Lk;

cgNah¢j;Nj mtw;iwf; Fwpg;ßlyhk;. cjhuzkhf

km>P§d>d›

kq>Œk>

wkez˘¸b>kz˘

3

fe
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“Ie;J” vd;gij jrk KiwYy; “5” vd;Wk; igdwp

KiwYy; “101” vd;Wk; Fwpg;ßLtr≥. “101” vd;gJ vg;gb

ngwg;gl;lJ vd;gJ gw;wp ßd;dr≥ ghr≥g;Nghk;.

,g;NghJ> ehk; rhjhuzkhf ghåf;Fk; vx<zpay;

Kiwf;Fk; igdwp vx<zpay; Kiwf;Fk; cs;s

mbg;gil åj;§ahrj;ij mwpe;Jnfhx<Nlhk;. njhlr≥e;J

,e;j igdwp vx<zpay; Kiwia vg;gb ghåg;gJ vd;W

rw;W åRthf ghr≥g;Nghk;. 

jrk vx<zpay; KiwahdJ 10I mbahff; nfhx<l xU

KiwahFk;. cjhuzkhf ehk; “,Ugj;§ Ie;J” vd;gij

“25” vd;W Fwpg;ßLNthk;. cx<ikYy; ,e;j ,Ugj;§

Ie;ij fPNo cs;s mbg;gilj; jj;Jtj;§ypUe;Nj

ngw;Wf;nfhs;¢Nwhk;.

jrk mbg;gilYy; xU vx<zhdJ tyMUe;J ,lkhf>

gj;§d; mLf;FfZd; klq;fhfNt Fwpf;fg;gL¢wJ.

cjhuzkhf> “5” vd;why;> ,J gj;§d; ºr; akhtJ

mLf;¢d; Ie;J klq;fhFk;. ,ij vx<zpay; KiwYy;

Fwpj;jhy;                 vd;W åRTgLj;§g;

ghr≥f;fyhk;. ,q;Nf “           ” MFk;. fzpjåaypy; ve;j

vx<zpDila ºr; akhtJ mLf;Fk; (ºr; aj;ijj; jåu)
xd;W (1) MFk;. mLj;j cjhuzkhf “25” Ig;

ghr≥g;Nghk;. ,q;Nf> tyJ gf;fkhf ,Uf;Fk; “5” MdJ>

ehk; NkNy Fwpg;ßl;lJ Nghd;W gj;§d; ºr; akhtJ

mLf;¢d; Ie;J klq;fhFk;. Mdhy; “2” vd;gJ gj;§d;

KjyhtJ mLf;¢d; ,ux<L klq;fhFk;. mjhtJ ,UgJ

(20) MFk;. ,e;j ,ux<L vx<fZdJk; $l;Lj;njhifNa

(20+5) ,Ugj;§ Ie;J (25) MFk;. jrk vx<zpay;

KiwYy; tyMUe;J ,lkhf gj;§d; mLf;fhdJ

ºr; aj;§y; Muk;ßj;J xt;nthd;whf m§fupf;Fk;. vdNt

“25” vd;gij vx<zpay; KiwYy; 

vd;W åRTgLj;§g; ghr≥f;fyhk;. ,g;NghJ %d;W

jhdq;fisAila vx<zhd “547” Ig; ghr≥g;Nghk;. ,q;Nf

tyMUe;J Kjyhtjhf “7” Ig; ghr≥g;gNghk;. ,J gj;§d;

ºr; akhtJ mLf;¢d; VO klq;fhFk;. mjhtJ VO (7)
MFk;. “4” MdJ> gj;§d; KjyhtJ mLf;¢d; ehd;F

klq;iff; Fwpf;Fk;. mjhtJ ehw;gJ (40) MFk;.

,W§ahf cs;s “5” MdJ> gj;§d; ,ux<lhtJ

mLf;¢d; Ie;J klq;iff; Fwpf;Fk;. mjhtJ Ie;ÁW 

MFk;. ,tw;wpd; $l;Lj;njhifNa

(500+40+7) Ie;Áw;wp ehw;gj;§ VO (547) vd;gijf;

Fwpf;Fk;. jrk vx<nzhd;iw vg;gb vx<zpay; KiwYy;

åRTgLj;§g; ghr≥g;gJ vd;W cq;fSf;F ,g;NghJ

njRe;§Uf;Fk;.

,Nj Nghd;Nw igdwpahdJ 2I mbahff; nfhx<l xU

vx<zpay; KiwahFk;. cjhuzkhf “,Ugj;§ Ie;J”
vd;gij igdwpYy; “11001” vd;W Fwpg;ßLNthk;.

“11001” vd;gij mbg;gil jj;Jtj;ijf; nfhx<L fPNo

cs;sthW åsq;¢f; nfhs;syhk;.  

ehk; Kd;dr≥ Fwpg;ßl;l jrk vx< cjhuzj;ijg; Nghd;Nw

,q;NfAk; ,Ugj;§ Ie;J vd;w vx< igdwp vx<zpay;

Kiwiaf; nfhx<L ngwg;gL¢d;wJ. ,q;F cs;s

åj;§ahrk; vd;dntNd;> jrk KiwYy; cs;s gj;§w;F

g§yhf ,q;Nf ,ux<L ghåf;fg;gL¢wJ. ,q;Fk;

vx<zhdJ tyMUe;J ,lkhf ,ux<bd; mLf;FfZd;

klq;fhfNt fzpf;fg;gL¢d;wJ. ,q;Fk; ,ux<bd;

mLf;Ffs; tyMUe;J ,lkhf ºr; aj;§y; ,Ue;J

Muk;ßj;J xt;nthd;whf $Lk;.

jrk> igdwp vx<zpay; Kiwfs; kl;Lky;yhJ>

fzpjåaypy; ,d;Dk; gy vx<zpay; Kiwfs; cs;sd.

cjhuzkhf 8I mbahf nfhx<l xf;uy; (OCT – Octal)>
16I mbahff; nfhx<l nff;]; (HEX – Hexadecimal)
Nghd;w vx<zpay; Kiwfisf; Fwpg;ßlyhk;. xf;uy;>

nff;]; vx<zpay; KiwfSk; y re;jr≥g;gq;fZy;

fk;ß§l;lr≥ GNuhf;¢uhk;fZy; cgNah¢f;fg;gLtJ Fwpg;ßl

Ntx<ba ålakhFk;. 

fPNo cs;s ml;ltizYy; y jrk vx<fSf;F rkkhd

nff;];> xf;uy;> igdwp vx<fisf; fhzyhk;.

jrk vx< xf;uy; vx< nff;]; vx< igdwp vx<

0 0 0 0
1 1 2 1
2 2 2 10
3 3 3 11
4 4 4 100
5 5 5 101
6 6 6 110
7 7 7 111
8 10 8 1000
9 11 9 1001

10 12 A 1010
11 13 B 1011

.
jrk vx<zpay; KiwYy; cs;sJ Nghd;W $l;ly;>

fopj;jy;> ngUf;fy;> ßRj;jy; Nghd;w fzpjåay;

nraw;ghLfs; (Mathematical Operations) xf;uy;> nff;];>

igdwp vx<zpay; KiwfZYk; cx<L vd;gJ Fwpg;ßl

tsm, ipnQ åx<Xyl> Âiqkz>

md>Îml>leˇ, kXtVyLl>

En˘Bm> pl åx<Xyl> Âiqkz˘

…z˘zn.

(101 x 2) + (100 x 5) = E‰pt>T If>ˇ

    20     +      5       = 25

(100 x 5) = 1x 5 = 5
100  = 1

 (101 x 2) + (100 x 5) = (10 x 2) + (1 x 5) = 20 + 5 = 25

(102 x 5) = 500

     1            1             0             0              1
(24 x 1) + (23 x1) + (22 x 0) + (21 x 0) + (20 x 1) = E‰pt>T If>ˇ

     16   +      8    +      0     +      0     +      1     = 25
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Ntx<banjhd;whFk;.

ehk; njhlr≥e;J> fk;ß§l;lr≥ jfty; NrMg;ßw;Fk; igdwp

vx<zpay; Kiwf;Fk; cs;s njhlr≥G gw;wp Muha;Nthk;.

2.2. jfty; Nrkpg;Gk; 

igdwp vz;zpay; KiwAk;

xU fk;ß§l;luhdJ> ehk; nfhLf;Fk; vy;yh

jfty;fisAk; 1> 0 M¢a ,ux<L vx<fis mjhtJ

igdwp vx<zpay; Kiwia kl;Lk; cgNah¢j;Nj

åsq;¢f; nfhs;¢wJ. cjhuzkhf ehk; “5” vd;w vx<

juit fk;ß§l;lUf;F nfhLj;jhy; mJ “101” vd;Nw

åsq;¢f; nfhs;Sk;. vdNt ehk; ve;j xU juit my;yJ

jftiy fk;ß§l;lUf;F nfhLg;ßDk; mJ igdwpahf

khw;wpNa fk;ß§l;luhy; åsq;¢f;nfhs;sg;gLk;.

ehk; fk;ß§l;lr≥ fPNghr≥l;by; cs;s xU fl;ilia

mOj;Jk;NghJ me;jf; fl;ilahdJ xU igdwp

vx<zhfNt fk;ß§l;luhy; czug;gLk;. cjhuzkhf ehk;

“A” vd;w fl;ilia mOj;§dhy; mJ “01000001”
vd;Nw czug;gLk;. ehk; NkNy jrk vx<fSf;F rkkhd

igdwp vx<fisg; ghr≥j;Njhk;. mNj Nghd;W fk;ß§l;lr≥

fPNghr≥l;by; cs;s xt;nthU fl;ilf;Fk; rkkhd xU

igdwp vx< cx<L. fPNghr≥l;by; cs;s xt;nthU

fl;ilf;Fk; cRa xt;nthU igdwp vx<Zk; Md;

(ANSI – American National Standards Institute) vDk;

jug;gLj;Jk; epWtdj;jhy; m];f;¢ (ASCII – American
Standard Code for Information Interchange) vDk; xU

rr≥tNjr fk;ß§l;lr≥ Fwp¥l;L Kiwahf

tiuaWf;fg;gl;Ls;sJ. ehk; ghåf;Fk; fPNghr≥l;by; ve;j

xU fl;ilia mOj;§dhYk;> mJ m];f;¢

ml;ltizYy; Fwpf;fg;gl;Ls;s me;j fl;ilf;FRa

igdwp vx<zhfNt fk;ß§l;luhy; czug;gLk;. rr≥tNjr

fk;ß§l;lr≥ Fwp¥l;L m];f;¢ ml;ltizia fPNo

fhzyhk;. ,e;j m];f;¢ ml;ltizYy; fPNghr≥l;

fl;ilfSf;FRa igdwp vx<Zk; mjw;F mU¢y; me;j

vx<Zf;Fr; rkkhd xf;uy;> nff;];> jrk vx<fSk;

Fwpg;ßlg;gl;bUg;gij mtjhNAq;fs;.

,g;NghJ> ePq;fs; xt;nthU jlitAk; fPNghr≥l;by; cs;s

fl;ilfis mOj;Jk;NghJ mJ fk;ß§l;luhy; vg;gb

czug;gL¢d;wJ vd;gJ cq;fSf;F njZthf

åsq;¢YUf;Fk;. 

fk;ß§l;lr≥ jfty; NrMg;ßy; igdwp vx<zpay; Kiw

vg;gbg; gad;gLj;jg;gL¢d;wJ vd;gij

njRe;Jnfhx<Br≥fs;. njhlr≥e;J fk;ß§l;lr≥ jfty;

NrMg;ßy; cgNah¢f;Fk; myFfs; gw;wp Nehf;FNthk;.

2.3. fk;ßa+l;lH jfty; Nrkpg;G myFfs;

rhjhuzkhf ehk; ve;jnthU fzpaj;ijAk; xU ms√l;L

Kiwiaf; nfhx<L msåLtJ tof;fk;. cjhuzkhf>

ePRd; fdtsit ¬w;ur≥> fyd; Nghd;w myFfisf;

nfhx<Lk;> xU NkirYd; gug;gsit rJuµw;ur≥> rJumb

Nghd;w myFfisf; nfhx<Lk;> xU nghUZd; epiwia

¢uhk;> ,whj;jy; Nghd;w myFfisf; nfhx<Lk;

msåLtJ tof;fk;. ,Nj Nghy; jhd;> xU fk;ß§l;lRy;

vt;tsT jfty;fs; NrMf;fg;gl;bUf;¢d;wd vd;gij ßl;

(Bit)> igl; (Byte) vd;w myFfisf; nfhx<L msåLtr≥.

2.3.1. ßl; (Bit) - igl; (Byte)

fk;ß§l;luhdJ jfty;fisr; NrMg;gjw;F igdwp

mjhtJ 1> 0 M¢a ,ux<L vx<fis kl;LNk

ghåf;¢d;wJ vd;gJ vkf;Fj; njRAk;. ,e;j ,ux<L

vx<fZy; xt;nthd;Wk; xU ßl; MFk;. mjhtJ “1”
vd;gJ xU ßl;> “0” vd;gJk; ,d;ndhU ßl;. cjhuzkhf

“01001111” vd;w igdwp vx<zpDila msT vl;L

ßl;fshFk;.

ehk; fPNghr≥l;by; cs;s xU vOj;ij mOj;Jk; NghJ

mJ vj;jid ßl;fshf fk;ß§l;luhy; czug;gL¢d;wJ

vd;W ,g;NghJ ghr≥g;Nghk;. fPNghr≥l;by; “A” vd;w vOj;ij

mOj;J¢d;Nwhk; vd;W itj;Jf;nfhs;Nthk;. ,e;j “A”
vd;w vOj;jhdJ m];f;¢ ml;ltizYd;gb

fk;ß§l;luhy; “01000001” vd;Nw czug;gLk;. vdNt

“A” vd;w vOj;jhdJ (01000001 = 8 Bits ) vl;L ßl;fshf

fk;ß§l;luhy; czug;gLk;. m];f;¢ ml;ltizia

ed;whf mtjhNg;gPr≥fNsahdhy;> “A” vd;w vOj;J

kl;Lkd;wp> m];f;¢ ml;ltizYy; cs;s vy;yh

vOj;JfSNk vl;L ßl; vOj;JfshfNt fk;ß§l;luhy;

czug;gLk; vd;gJ cq;fSf;F åsq;Fk;.

ehk; rhjhuzkhf ghåf;Fk; ms√l;L KiwfZy; cs;s

gbKiwfs; Nghy;> cjhuzkhf 12 mq;Fyk; xU mb

my;yJ 12 ngl;bfs; xU l d; Nghd;W> fk;ß§l;lr≥

jfty; ms√l;bYk; vl;L ßl;fs; xU igl; (8 Bits = 1
Byte) vd miof;fg;gLk;. vdNt m];f;¢

ml;ltizYd;gb fPNghr≥l;by; cs;s ve;j xU vOj;ij

mOj;§dhYk; mJ xU igl; nknkhwpia vLf;Fk;.

VndNy; xt;nthU vOj;Jk; 8 ßl;fshFk;> mjhtJ 1
igl; MFk;. cjhuzkhf “NUDPAM” vd;W ehk; iug;

nra;jhy;> ,e;j nrhy;iy NrMg;gjw;F vkf;F 6
igl;Lf;fs; Njitahf ,Uf;Fk;.

rr≥tNjr ms√l;L Kiwahd SI Kiwiag; ßd;gw;wp igl;

ms√l;il ßd;tUkhW åRTgLj;jyhk;.

SI myF Kiw Byte myF Kiw

8 Bits = 1 Byte
1000 Units = 1 Kilo Unit 1000 Bytes = 1 Kilo Byte
1000 Kilo Units = 1 Mega Unit 1000 Kilo Bytes = 1 Mega Byte
1000 Mega Units = 1 Giga Unit 1000 Mega Bytes = 1 Giga Byte
1000 Giga Units = 1 Tera Unit 1000 Giga Bytes = 1 Tera Byte
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nghJthf fk;ß§l;lr≥ jfty; NrMg;G ms√Lfs; igl;

myifg; gad;gLj;§Na msålg;gLk;. ßl; vd;gJ wpa

myF vd;gjhNyNa ßl; I ål igl;lhdJ m§fkhf

cgNah¢f;fg;gL¢wJ. cjhuzkhf fk;ß§l;lr≥ ];uk;

xd;wpd; `hr≥l; biwt;thdJ nkfh igl; (Mega Byte -
MB)> ¢fh igl; (Giga Byte - GB) kw;Wk; nuwh igl; (Tera

Byte - TB) Nghd;w myFfshy; Fwpf;fg;gl;bUf;Fk;.

Mdhy; fk;ß§l;lr≥ jfty; gRtr≥j;jid ms√LfZy; ßl;

myNf ngUk;ghYk; ghåf;fg;gL¢wJ. cjhuzkhf 10
nkfh ßl; Ngr≥ nrf;fd; (10 Mbps – Mega Bit Per Second)
vd;W jfty; gRtr≥j;jid Ntfq;fs; Fwpg;ßlg;gLtij

mtjhNf;fyhk;. fk;ß§l;lr≥ jfty; gRtr≥j;jid

myFfs; gw;wp ,d;ndhU re;jr≥g;gj;§y; åRthf

Nehf;FNthk;.

ßl; (Bit)> igl; (Byte) ms√Lfs; gw;wpa xU njZthd

åsf;fk; cq;fSf;F ,g;NghJ ¢ilj;§Uf;Fk;. mLj;j

jlit ePq;fs; fk;ß§l;lRy; VjhtJ iug; nra;Ak;NghJ>

ePq;fs; iug; nra;j jftiy NrMg;gjw;F vj;jid

igl;fs; Njit vd;gij ePq;fs; vj;jid vOj;Jf;fs;

ghåj;§Uf;¢wPr≥fs; vd;gij itj;J ePq;fNs

njRe;Jnfhs;syhk;. cjhuzkhf I Know vd;W ePq;fs;

iug; nra;¢wPr≥fs; vd;W itj;Jf;nfhs;Nthk;. ,e;j

trdj;§y; ePq;fs; fPNghr≥l;by; cs;s 6 fl;ilfis

cgNah¢j;§Uf;¢wPr≥fs; (];Ng]; ghr≥ – SPACE BAR
cl;gl). vdNt ePq;fs; iug; nra;j ,e;j trdj;ij

NrMg;gjw;F 6 igl; nknkhwp Njitahf ,Uf;Fk;.

,g;NghJ ePq;fs; xU fk;ß§l;lr≥ ];uj;§y; ,Uf;Fk;

`hr≥l; b];f;> GNyhg;ß b];f;> ¥.b nwhk; Nghd;w jfty;

NrMg;G ghfq;fs; vt;tsT jty;fisr; NrMf;ff; $bad

vd;W ,yFthf mDkhNf;f KbAk;. xU GNshg;ß

b];f;fhdJ 1.4 MB (nkfh igl;) nfhs;ssitAk;> ¥.b

nwhk; 650 MB nfhs;ssitAk; nfhs;sf; $bad.

,d;iwa fk;ß§l;lr≥ re;ijYy; `hr≥l; b];f;Ffs; gy

¢fh igl; (Giga Byte) jfty;fis nfhs;sf; $badthf

fhzg;gL¢d;wd. fk;ß§l;lr≥ ghtidYd; m§fRg;Gk;>

fk;ß§l;lr≥ GNuhf;¢uhk;fZd; e√d tbtikg;GNk ,jw;F

fhuzkhFk;. ,d;W mNdfkhd fk;ß§l;lr≥ ];uq;fs;

Fiwe;jJ 3 ¢fh igl; nfhs;ssTlNdNa re;ijYy;

fhzg;gL¢d;wd. ,NjNghy; whk; nknkhwpYd; nfhs;ssT

nkfh igl;LfZYk;> fh~; nknkhwpYd; nfhs;ssT

¢Nyh igl;LfZYk; ,d;W msålg;gL¢d;wd.

njhlr≥e;J ehk; mLj;j ,jopy; xU fk;ß§l;lr≥ ];uk;

vg;gb ,aq;F¢wJ vd;Wk;> xg;gNww;wpq; ];uk; (Operating
System) vd;why; vd;d vd;Wk; åRthf Nehf;FNthk;.

- VjyÍkf>tn˘ ke›t>TWkÍ

•••

cz;ikapy; 210Bytes=1024 Bytes = 1 Kilobyte
ån˘pWt sRyenˇ. Anel> ax<xzven

kXp>πÎk¸k>kek 1000 Bytes=1 Kilobyte ån˘Œ

peVk>kp>pÎKqˇ.  

ac<f;¢ ml;ltiz (ASCII TABLE)
Dec Hex Oct Binary  Characters
------------------------------------------------
0  0 000 00000000 NUL (null)                  
1  1 001 00000001 SOH (start of heading)      
2  2 002 00000010 STX (start of text)         
3  3 003 00000011 ETX (end of text)           
4  4 004 00000100 EOT (end of transmission)   
5  5 005 00000101 ENQ (enquiry)               
6  6 006 00000110 ACK (acknowledge)           
7  7 007 00000111 BEL (bell)                  
8  8 010 00001000 BS  (backspace)             
9  9 011 00001001 TAB (horizontal tab)        
10  A 012 00001010 LF  (NL line feed, new line)
11  B 013 00001011 VT  (vertical tab)          
12  C 014 00001100 FF  (NP form feed, new page)
13  D 015 00001101 CR  (carriage return)       
14  E 016 00001110 SO  (shift out)             
15  F 017 00001111 SI  (shift in)              
16 10 020 00010000 DLE (data link escape)      
17 11 021 00010001 DC1 (device control 1)      
18 12 022 00010010 DC2 (device control 2)      
19 13 023 00010011 DC3 (device control 3)      
20 14 024 00010100 DC4 (device control 4)      
21 15 025 00010101 NAK (negative acknowledge)  
22 16 026 00010110 SYN (synchronous idle)      
23 17 027 00010111 ETB (end of trans. block)   
24 18 030 00011000 CAN (cancel)                
25 19 031 00011001 EM  (end of medium)         
26 1A 032 00011010 SUB (substitute)            
27 1B 033 00011011 ESC (escape)                
28 1C 034 00011100 FS  (file separator)        
29 1D 035 00011101 GS  (group separator)       
30 1E 036 00011110 RS  (record separator)      
31 1F 037 00011111 US  (unit separator)        

32 20 040 00100000 SPACE 
33 21 041 00100001 !     
34 22 042 00100010 "     
35 23 043 00100011 #     
36 24 044 00100100 $     
37 25 045 00100101 %     
38 26 046 00100110 &     
39 27 047 00100111 '     
40 28 050 00101000 (     
41 29 051 00101001 )     
42 2A 052 00101010 *     
43 2B 053 00101011 +     
44 2C 054 00101100 ,     
45 2D 055 00101101 -     
46 2E 056 00101110 .     
47 2F 057 00101111 /     
48 30 060 00110000 0     
49 31 061 00110001 1     
50 32 062 00110010 2     
51 33 063 00110011 3     
52 34 064 00110100 4     
53 35 065 00110101 5     
54 36 066 00110110 6     
55 37 067 00110111 7     
56 38 070 00111000 8     
57 39 071 00111001 9     
58 3A 072 00111010 :     
59 3B 073 00111011 ;     
60 3C 074 00111100 <     
61 3D 075 00111101 =     
62 3E 076 00111110 >     
63 3F 077 00111111 ?     

64 40 100 01000000 @    
65 41 101 01000001 A    
66 42 102 01000010 B    
67 43 103 01000011 C    
68 44 104 01000100 D    
69 45 105 01000101 E    
70 46 106 01000110 F    
71 47 107 01000111 G    
72 48 110 01001000 H    
73 49 111 01001001 I    
74 4A 112 01001010 J    
75 4B 113 01001011 K    
76 4C 114 01001100 L    
77 4D 115 01001101 M    
78 4E 116 01001110 N    
79 4F 117 01001111 O    
80 50 120 01010000 P    
81 51 121 01010001 Q    
82 52 122 01010010 R    
83 53 123 01010011 S    
84 54 124 01010100 T    
85 55 125 01010101 U    
86 56 126 01010110 V    
87 57 127 01010111 W    
88 58 130 01011000 X    
89 59 131 01011001 Y    
90 5A 132 01011010 Z    
91 5B 133 01011011 [    
92 5C 134 01011100 \    
93 5D 135 01011101 ]    
94 5E 136 01011110 ^    
95 5F 137 01011111 _    

96 60 140 01100000 `
97 61 141 01100001 a
98 62 142 01100010 b
99 63 143 01100011 c
100 64 144 01100100 d
101 65 145 01100101 e
102 66 146 01100110 f
103 67 147 01100111 g
104 68 150 01101000 h
105 69 151 01101001 i
106 6A 152 01101010 j
107 6B 153 01101011 k
108 6C 154 01101100 l
109 6D 155 01101101 m
110 6E 156 01101110 n
111 6F 157 01101111 o
112 70 160 01110000 p
113 71 161 01110001 q
114 72 162 01110010 r
115 73 163 01110011 s
116 74 164 01110100 t
117 75 165 01110101 u
118 76 166 01110110 v
119 77 167 01110111 w
120 78 170 01111000 x
121 79 171 01111001 y
122 7A 172 01111010 z
123 7B 173 01111011 {
124 7C 174 01111100 |
125 7D 175 01111101 }
126 7E 176 01111110 ~
127 7F 177 01111111 DEL



k;ß§l;lRy; MYuj;§w;F Nkw;gl;l ghfq;fs; ,Ue;jhYk;> xUMuk;g GNuh¢uhkr≥ Kf;¢akhf ,ux<L

ghfq;fis fUj;§nyLf;f Ntx<Lk;. ,it ¥.ß.A Tk;> nknkhwpAk; MFk;. ¥.ß.A vd;gJ mjw;F

nfhLf;fg;gl;l fl;lisfis (instructions) epiwNtw;wf;$baJ. cjhuzkhf ,ux<L vx<fis $l;l

nrhy;tJ> ehk; ¥.ß.A ,w;F nfhLf;ff;$ba fl;lisfZy; xd;W. ,e;j fl;lisfSf;fhd juTfs; (data)
nknkhwpYy; NrMf;fg;gl;bUf;Fk;. cjhuzkhf $l;lg;gl Ntx<ba vx<fs; nknkhwpYy; NrMf;fg;gl;bUf;Fk;.

,e;j vx<fis nknkhwpYy; ,Ue;J ngw;W mtw;iw $l;b åilia nknkhwpYy; NrMf;Fk; Ntiyia ¥.ß.A

nra;Ak;.

,t;thW nknkhwp NjitahdNghJ mjid OS (Operating System) ,lMUe;J ngWtJk;> mjd; ghtid

Kbe;jTld; OS ,lk; §Ug;ßf; nfhLg;gJk; GNuhf;¢uhk;fZd; Kf;¢a flikfshFk;. nknkhwpia OS ,lk;
§Ug;ßf; nfhLf;fhj GNuh¢uhk;fs; “nknkhwp çf;” (memory leak) cila GNuh¢uhk;fs; vdg;gLk;. nknkhwp çf;

cila GNuhf;¢uhk;fZd; åisthf OS ,lk; nknkhwp ,y;yhky; NghFk; NghJ fk;ß§l;lr≥ nraypoe;J NghFk;.

xU GNuh¢uhk; nknkhwpia OS ,lk; §Ug;ßf;nfhLf;fhjjw;Ff; fhuzk;> mjw;fhd code I GNuh¢uhkr≥ vOjj;

jtWtNj. ,§ypUe;J> nknkhwp ifahs;ifia GNuhf;¢uhk; vOJgtRd; flikahf fUJk; nkhopfs;

f;fyhdit vd;gJ cq;fSf;F GRe;§Uf;Fk;. ,e;j f;fiy Nghf;Ftjw;fhf Java nkhopahdJ> nknkhwpia

rRahd KiwYy; ifahsf; $bajhf tbtikf;fg;gl;LssJ. mjhtJ GNuhf;¢uhk; vOJgtr≥ nknkh wpia

OS ,lMUe;J ngw;Wf;nfhs;tijg; gw;wpNah my;yJ§Ug;ßf; nfhLg;gijg; gw;wpNah ftiyg;glj;

NjitYy;iy. ,J Java nkhopYy; GNuh¢uhk; vOJtij ,yFthf;Ftjw;fhf mjid

cUthf;¢atr≥fshy; mwpKfg;gLj;jg;gl;ljhFk;. Java ,jid vt;thW nraw;gLj;J¢wJ

vd;gij ßd;dr≥ ghr≥g;Nghk;.

Java åd; ,d;ndhU mD$yk;> ,J xU Object Oriented nkhopahf ,Ug;gjhFk;. GNuh¢uhk;
vOJgtr≥fs; GNuh¢uhk;fis tbtikf;Fk; NghJk;> kw;iwatr≥fs; vO§a

GNuhf;¢uhk;fis th f;Fk; NghJk; mtw;iw ek; md;whl tho;f;if epfo;TfSld; xg;ßl;L

GRe;J nfhs;sf;$bajhf ,Uf;¢d;wJ. ,J ,g;NghJ wpa ålakhfj; njRe;jhYk;> Mfr;

f;fyhd GNuhf;¢uhk;fis tbtikf;Fk; NghJk;> th f;Fk;NghJk; ,jd; mt ak; ed;F GRAk;.

k

2

rem>Íf>t› mYl>veknÍf>trm>
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mLj;jjhf Java åd; Kf;¢a mD$ykhd> vy;yh

tifahd fk;ß§l;lr≥fZYk; ,aq;ff; $ba (platform
independent) jd;ikiag; gw;wpg; ghr≥g;Nghk;.

fk;ß§l;lr≥ nkhopfs; ,ux<L tifahdit. ,tw;wpy;

KjyhtJ tif nfhk;igy;l; (compiled languages)
nkhopfs;. ,e;j tif nkhopfZy; Kjypy;

GNuhf;¢uhk;fis vkf;F åsq;ff; $ba tbåypUe;J

(Mq;¢y vOj;Jf;fis nfhx<L ehk; vOJk; tbtk;)
fk;ß§l;lUf;F åsq;ff;$ba fl;lisfshf (Instructions)
khw;w Ntx<Lk; (compiling and linking). ,g;gb khw;wpa

ßd;Ng njhopw;glf; $ba GNuhf;¢uhk;fs; (executable)
vkf;Ff; ¢ilf;Fk;. 

kw;iwa tif ehk; vOJk; GNuhf;¢uhk;fNs njhopw;glf;

$ba epiyYYs;s interpreted languages MFk;. Mdhy;

fk;ß§l;lUf;F åsq;ff; $ba fl;lis (instrutions)
tbåy;yhj GNuhf;¢uhk;fs; vt;thW njhopw;gLk;?

,q;Fjhd; interpreter vDk; ,d;ndhU GNuh¢uhk;

,ilYy; tU¢d;wJ. ,e;j interpreter MdJ vkf;F

åsq;ff;$ba tbåYs;s GNuhf;¢uhk;fis vLj;;J

fk;ß§l;lUf;F åsq;ff; $ba tbtj;§w;F khw;Wtjd;

%yk; GNuhf;¢uhk;fis njhopw;gl itf;¢d;wJ. ,g;NghJ

ghr≥j;jhy; interpreted languages jhd; we;jit Nghy;

njRAk;. Mdhy; ,§Ys;s ßur;rid vd;dntd;why; inter-
preted programs njhopw;gLk; Nghnjy;yhk; ,e;j tbt

khw;wk; eilngwNtx<Lk;. ,jdhy; ,e;j interpreted pro-
grams, compiled programs I ål nkJthfNt

njhopw;gLk;.

Mdhy; compiled GNuh¢uhMy; cs;s ßur;rid

vd;dntd;why;> GNuh¢uhMy; nra;ag;gLk; xt;nthU wpa

khw;wj;§w;Fk; vO§a GNuh¢uhik compile nra;J

khw;wj;ij cs;slf;¢a njhopw;glf;$ba xU G§a

GNuhf;¢uhik cUthf;f Ntx<Lk;.

interpreted GNuh¢uhk;fZy; ,e;j ßur;rid ,y;iy.

GNuh¢uhk;fs; ve; NeuKk; vkf;F åsq;ff; $ba tbåy;

,Ug;gjdhy; khw;wq;fis ,yFthf mwpKfg; gLj;jyhk;.

Mdhy;> interpreted languages ,Ys;s ,d;ndhU

ßur;rid vd;dntd;why; cq;fs; GNuh¢uhik>

fk;ß§l;lUf;F åsq;ff;$ba tbtj;§w;F khw;wf; $ba

interpreter cq;fs; fk;ß§l;lRy; ,Ue;jhy; kl;LNk

ghåf;fyhk;.

Java it xU interpreted language Mf cUthf;¢ajd;

%yk; compile nra;a Ntx<ba f;fy; GNuhf;¢uhk;

vOJgtr≥fSf;F ,y;yhky; Ngh¢d;wJ. Mdhy; Java
GNuh¢uhik compile nra;J fk;ß§l;lUf;F åsq;ff; $ba

tbtj;§w;F khw;w Ntx<ba Njit ,y;yhJ NghdhYk;>

compile nra;J ,ilg;gl;l epiy xd;Wf;F khw;w

Ntx<ba Njit ,Uf;¢d;wJ. ,J Vd; vd;gij

mLj;jjhf ghr≥g;Nghk;.

Java GNuh¢uhk;fs; vy;yh tifahd fk;ß§l;lr≥fZYk;

njhopw;glf;$bajhf ,Uf;f Ntx<Lk; vd;gJ ,jid

cUthf;¢atr≥fZd; Fwpf;Nfhs;fZy; xd;W. ,jw;fhf

,tr≥fs; xUcf;§ia ifahx<lhr≥fs;. vy;yh tifahd

fk;ß§l;lr≥fZYk;; Java GNuh¢uhMd; xU ,ilg;gl;l

tbtj;ij interpret nra;af; $ba interpreter I mwpKfk;

nra;jhr≥f;s. ,Jjhd; Java Virtual Machine (JVM)
vdg;gLk; interpreter mFk;. ,e;j JVM, interpret nra;Ak;

,ilepiy tbtj;§w;F ngar≥ “igl; Nfhl;” (bytecode)
MFk;.

åj;§ahrkhd tbtikg;Gs;s fk;ß§l;lr≥fZy; (Windows,
MAC, UNIX) ,e;j nghJthd igl; Nfhl;il interpret
nra;af; $ba JVM I itj;§Ug;gjd; %yk; Java
GNuh¢uhk;fis vy;yh tifahd fk;ß§l;lr≥fZYk;

njhopw;glr; nra;ayhk;. Java GNuh¢uhMd; igl; Nfhl; fs;

class file vdg;gLk; file fZy; NrMj;J itf;fg;gLk;.

JVM ,d; mbg;gil Njit xNu GNuh¢uhik gy;NtW

tifahd fk;ß§l;lr≥fZy; njhopw;glr; nra;tjhf

,Ue;jhYk;> mJ ,d;Dk; gy njhopw;ghLfisAk;

nra;¢d;wJ. ,tw;wpy; xd;W ehk; Kd;G Fwpg;ßl;l

nknkhwpia ifahs;tjhFk;. JVM ,d; xU gF§ahd

garbage collector vDk; cg-GNuh¢uhk; (thread) ,e;j

Ntiyia nra;¢d;wJ. OS ,lMUe;J ngwg;gl;l

JAVA iv o‰ Interpreted Language
Ak …‰vek>Kytn˘ ∫lm> compile
wsy>yWvx<Dy Sk>kl> El>il?

Compile

Java
Code

Compile

bytecode

Class File
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nknkhwpYd; Njit ºr≥j;§ahdTld; ,e;j garbage col-
lector nknkhwpia OS ,lk; §Ug;ß nfhLj;JåLk;.

,e;j JVM ,d; ,d;ndhU njhopw;ghL> ehk; cgNah¢f;fg;

NghFk; Java GNuh¢uhk; ghJfhg;ghdjh? vkJ

fk;ß§l;lUf;F jPq;F åisåf;ff; $ba nray; vjidAk;

nra;Akh? vd;gij jPr≥khNg;gjhFk; (code security).
,jid Nkw;nfhs;Sk; Java åd; gF§f;F ngar≥ bytecode
verifier MFk;.

interpreted GNuh¢uhk;fis fk;ß§l;lUf;F åsq;ff; $ba

tbtj;§w;F khw;Wtjw;F interpreter Njitg;gLtjhy;

,it compiled programs I ål Ntfk; Fiwe;jit

vd;gij Kd;G ghr≥j;Njhk;. ,e;j Fiwia XusT eptr≥j;§

nra;tjw;fhf G§a JVM fs; Kjy; Kiwahf xU

GNuh¢uhik njhopw;gl itf;Fk; NghJ igl; Nfhl;fis

fk;ß§l;lUf;F åsq;ff; $ba fl;lis (instructions)
tbåy; khw;wp itf;Fk; (JIT code generator - Just In Time
code generator). ,r; nraw;ghl;lhy; ,ux<lhk; Kiw ,e;j

GNuh¢uhik ghåf;f Ntx<ba Njit Vw;gLk; NghJ>

GNuh¢uhk; MdJ åiuthf njhopw;gl VJthf

mik¢wJ. Mdhy; ,J epue;jukhdjy;y. mjhtJ JVM
I ePq;fs; epWj;§dhy; nknkhwpYy; ,Ue;J ,J

mfw;wg;gl;LåLk;. cjhuzkhf fk;ß§l;liu ePq;fs;

epWj;§dhy; native instructions w;F khw;wp

itf;fg;gl;bUe;j ,e;j GNuh¢uhk;fs; nknkhwpYy; ,Ue;J

mfw;wg;gl;LåLk;. ,ij nra;af; $ba JVM ,w;F

cjhuzkhf Sun Microsystem ,d; HotSpot I $wyhk;.

Nkw;$wg;gl;l JVM ,d; ,e;j gF§fnsy;yhk; xU

fk;ß§l;lRy; njhopw;gLk; NghJ mjid Java Runtime
Environment vd;W $Wthr≥fs;. ,e;j Java Runtime
Environment ßd;tUk; njhopw;ghLfisr; nra;Ak;.

bytecode tbåYs;s fl;lisfis class file ,y; ,Ue;J

th j;jy; - ,J class loader vDk; gF§ahy; nra;ag;gLk;

ngw;Wf; nfhx<l GNuh¢uhk; ghJfhg;ghdjh vd

©r≥khNj;jy; - “bytecode verifier” ,dhy; nra;ag;gLk;

bytecode ,y; nfhLf;fg;gl;bUf;Fk; fl;lisfis

Nkw;nfhs;Sjy; - “runtime interpreter” ,dhy;

nra;ag;gLk;.

mLj;j ,jopy; ehk; vkJ KjyhtJ Java program I

vOjf; fw;Wf;nfhs;Nthk;.

•••

Class
Loader

Byte code
verifier

Interpreter

Runtime

JIT
code

generator

Hardware

ag;ghdpa nrhdp (Sony) epWtdk; fk;ßa+l;lUld;
fkuhTk; NrHe;J ,aq;ff;$ba yg;nuhg; xd;wpid

cUthf;fpAs;sJ. ,J Windows 98 ,d; cjåAld;

,aq;ff;$ba b[puy; fkuhitf; nfhz;lJ. xU

fpNyh viliaAk; xd;wiu mq;Fyk; jbg;igAk;

nfhz;l ,r; wpa fk;ßa+l;lH> kpfTk; vZa

KiwYy; √bNahg; glg;gjpT nra;aty;yJ.

lp>wrep>Pl> kmre



IMAGINATION IS THE SOURCE OF
INVENTION!

COMPUTER RESOURCE CENTERCOMPUTER RESOURCE CENTER

ImaginTech Inc.
2369 Eglinton Ave. East

Scarborough, ON
M1K 2M5 (Kennedy & Eglinton Plaza)

imagintech@home.com

(416) 285-7600

UNIX
INTRODUCTION TO UNIX, SOLARIS ADMINISTRATION I & II,
SOLARIS NETWORK ADMINISTRATION

MICROSOFT
MICROSOFT EXCHANGE SERVER 5.5, MICROSOFT WINDOWS NT - TCP/IP
MICROSOFT WINDOWS NT, WINDOWS SCRIPTING

PROGRAMMING
JAVA, C AND C++, POWERBUILDER, VISUAL BASIC AND MORE...



∏ikp>pdk> kilg›kZdm> wp‰m>peÒm>

Wkd>kp>pÎm> Wkz˘V “…b>kz˘ ∏ikp>pdm>

Mk◊m> a‰imyek E‰k>Kqˇ!! ån˘n

vikk> kmreivp> peVk>Kœ›kz˘”

ån˘ptem>.  Eˇ o‰ fl>l kVgNdm>

“…b>kzˇ kVitkz˘ Mk◊m> a‰imyek

E‰k>Kn˘qn. ƒb>kz˘ ån˘n Wpneivp>

peVk>Kœ›kz˘” ån˘Œ Wkd>ptq> op>penˇ.

Wkz˘V åv>vz◊ tvqenˇ ån˘pˇ

…b>k¸k>p> ∏Rf>T‰k>m>. En˘wne‰ sere›

“ƒb>kz˘ Nikon peVk>Kœ›kz˘ WpeL‰k>Kqˇ.

fen˘ o‰ Canon ivt>T‰k>KWqn˘. CanonI
Vd Nikon kmre fl>l pdb>kiz åÎk>m>

WpeL‰k>Kqˇ” ån˘Œ Wkd>Kqe›kz˘.

aDp>pidyen Vdym> ån˘nwvNl>

kmrek>kz˘ åp>WpeˇWm ∏ikp>pdb>kiz

åÎp>pTl>il, kmreVq>p> Pn˘neÒz˘z

ƒb>kWz ∏ikp>pdt>it åÎk>Kœ›kz˘.  

ukenWte› ∏ikp>pdt>it, ∏ikp>pdm> åÎp>pvRn˘

Tqim, aBpvm>, wpeŒim, ÍverSymen

k‰p>wpe‰z˘,  sRyen t‰xt>Tl> pdwmÎt>tl>,

kelFil... Wpen˘q Vdyb>kWz ÂtLl> †›meNk>Kn˘qn.

aÎt>tpDyekWv …pkrxb>kz˘ †›meNk>Kn˘qn. En˘Œ

Ân˘nXYÒz˘z ål>le kmre FŒvnb>kZn˘ kmrek>k¸m>

aDp>pidYl> oWr meTRyenivWy. ∏ikp>pdwmen˘iq

åÎp>ptq> Ân˘n› kmre åv>veŒ wteUq>pÎKqˇ, atn˘

pekb>kz˘ ån˘n ån˘pitp> ∏Rf>ˇ wkex<del> …b>kz˘

∏ikp>pdb>kz˘ En˘Bm> ÍverSymentek aimÁm>.

at>ˇdn˘ o‰ pdm> sRyen ÂiqYl> aimyeˇVDn˘

atq>ken kerxt>itk> kx<dQy◊m> Elvek E‰k>m>. 

2
-k‰xe

a
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Ep>Wpeˇ o‰ kmre åv>veŒ pdt>it åÎk>Kqˇ ån˘pit

aQy AvleY‰p>π›kz˘. seterxmek o‰ SLR kmreVn˘

Pq>pTYl> Sl>v› ∏Wreimd> ºsp>pd>d PLm> on˘Œm>,

Ân˘∏qt>Tl> Vl>ilt>wteTÁm>, oZiy Ïiuy

VÎvtq>ken ˇverÂm>, Tqf>ˇ ∫Îm> o‰ kt◊m> (Shutter)
kexp>pÎm>. ƒb>kz˘ kmreiv KZk> wsy>Ám> Wpeˇ oZ

ÏiuÁm> ˇverm> Qt>tz◊ Í‰b>Kqˇ. Tqf>ˇ ∫Îm> kt◊

Qt>t Wfrt>Tq> Tqf>ˇ ∫ÎKqˇ.  Evq>qel> …z˘Wz

ÏiuÁm> oZ PLMn˘ Wmq>prp>Pl> pÎm>>Wpeˇ PLm> Erseyn

meq>qwmen˘Œk> …z˘zeK pdm> PLMl> pTKqˇ. oWr

up>pmek E‰k>Kqte? sq>Œ VRvekp> pe›p>Wpem>.

oZ ÏiuÁm> ˇverm>

(F.Stop al>lˇ Aperture)

PLMn˘ Wmq>prp>PÒz˘z Erseynp> wpe‰Zl> oZ pÎm>Wpeˇ

Åq>pÎm> meq>qt>TneWlWy PLMl> pdm> pTKqˇ. aTkz◊

oZ …z˘Wz Ïiuf>tel> PLm> aTkz◊ Erseyn

meq>qmidf>ˇ  sRyen vikYl> pdm> pTyeˇ Wpey>VÎm>.

(Sl smyb>kZl> aTkz◊ wvZQp>Wpen pdb>kiz ƒb>kz˘

kx<D‰k>klem>.) aWt Wpel iqf>tz◊ oZ Ïiuf>teÒm>

sRyen pdm> Kidk>keˇ. (E‰x<d mXrt>nm>

vikp>pdb>kz˘) AkWv sRyen az◊ oZiy …z˘Wz

Ïiuys> wsy>vtq>kek Ef>t oZ ÏiuÁm> ˇverm>

peVk>kp>pÎKqˇ. …terxmek o‰ E‰d>diqYl> SQy

ˇvert>TıÎ oZ v‰vtq>m>, pl yn˘nl>kz˘

Tqf>T‰p>ptq>men WvŒped>id kq>pin wsy>ylem>. 

Manual kmrek>kZÒm> En˘iqy Nikon kmrek>kZnˇ

LensEÒm> Pn˘v‰m> ad>dvixÁz˘z Ring on˘iqp>

pe›t>T‰p>π›kz˘. 2, 2.8, 4, 5.6, 8, 11, 16, 22, 32. EˇWv

Aperture Ring ånp>pÎKqˇ. Etin ƒb>kz˘ T‰p>∏m> Wpeˇ

oZ …z˘Wz Ïiuvtq>ken ˇvert>it SQtek>Kœ›kz˘,

al>lˇ wpRtek>Kœ›kz˘. (Nikon tV›f>t Åiny ∏Ty

kmrek>kZl> o‰ DialI al>lˇ LiverI T‰p>∏vtn˘ ∫lm>

Etin meq>qlem>.) Ev> Aperture Ring pl …Wlekt>

tkÎkz˘ on˘qn˘Wml> on˘qek aimf>t wteTwyen˘iq

VRt>ˇ Í‰k>vtn˘ ∫lm> oZ ÏiuÁm> ˇvert>it

SQtek>Kqˇ al>lˇ wpRtek>Kqˇ. Vl>ilt>

wteTYn˘ Vyt>∞rt>Tq>m>, oZ ÏiuÁm> ˇvert>Tn˘

Vd>dt>Tq>m> EidWyyen wted›Wp Wmq>ke˛m> Aperture
åx<kzem>.

˚WuÁz˘z pdt>Tl> ƒb>kz˘ ÍverSymen o‰ Vidyt>itk>

kvNp>π›kz˘. Aperture åx< SQtek E‰k>m>Wpeˇ ˇverm>

wpRtek E‰k>Kqˇ. Aperture åx< wpRtek E‰k>m>Wpeˇ

ˇverm> SQtek E‰k>Kqˇ. oZYn˘ az◊ ov>wve‰

tdivÁm> air mdb>kek iqÁm> Edb>kZl>,

Ev>Vlk>kb>kz˘ aimk>kp> pd>Îz˘zn. atevˇ Aperture
åx< 8 Ak E‰k>m> Wpeˇ …z˘Wz ÏiuÁm> oZYn˘

airveSWy Aperture åx< 11 Ak E‰k>m>Wpeˇ …z˘Wz

ÏiuKqˇ. EWt Wpel Aperture åx< 16 Ak E‰k>m> Wpeˇ

…z˘Wz ÏiuÁm> oZYn˘ E‰mdb> Aperture åx< 11 Ak

E‰k>m>Wpeˇ …z˘Wz ÏiuKqˇ. Ak iqf>tz◊ oZ

…z˘z Edb>kZl> ƒb>kz˘ SQy Aperture I (wpRy ˇverm>)

peVk>k Wvx<Îwmn˘pitÁm> aTkz◊ oZ …z˘z

Edb>kZl> wpRy Aperture I (SQy ˇverm>) peVk>k

Wvx<Îwmn˘pitÁm> æKt>T‰p>π›kz˘. …z>Wz ÏiuÁm>

oZYn˘ aziv fem> En˘BWme› ÂiqYneÒm> kd>Îp>

pÎt>tlem>. 

Shutter Speed
(oZ …z˘Wz Ïiuvtq>ken Wfrm>)

oZ …z˘Wz Ïiuvtq> åÎk>m> Wfrt>itk> wkex<Îm> fem>

…z˘Wz ÏiuÁm> oZYn˘ aziv kd>Îp>pÎt>tlem>.

iqf>tz◊ Wfrt>Tl> Kidk>m> oZYn˘ az◊m>>, aTk

Wfrt>Tl>> Kidk>m> oZYn˘ az◊m> åv>veŒ WvŒpÎm>?

up>pmeY‰k>klem>. m>M‰d>den Wfrt>Tl> o‰ Mn˘nl>

wvd>Dl> fem> ke˛m> ked>Sk>m>, Prkesmen fewzen˘Ql>

‹Ryn˘ wted›f>ˇ oZ›f>ˇ wkex<D‰k>m> Wpeˇ fem>

kexk>ØDy ked>Sk>m> EidWyyen WvŒped>id kq>pin

wsy>ˇwkez>¸b>kz˘. oZ …z˘Wz Ïiuvtq>ken Wfrm>, pl

…Wlekt>tkÎkzel> An o‰ ktVn˘ (Shutter) ∫lm>

kd>Îp>pÎt>tp>pÎKqˇ. 

Manual kmrek>kZl> vlˇ ∏qt>TÒz˘z (Mks>Sl

sf>t›pp>b>kZl> Edˇ∏qm> al>lˇ Vl>ilYl>) Pn˘v‰m>

Elk>kb>kz˘ wkex<d Knob on˘iqk> kx<D‰p>π›kz˘.

B,2”,1,2,4,8,15,30,60,90,125,250,500,800,1000... Eb> B
ån˘pˇ (bulb); ƒb>kz˘ kmreVn˘ Shutter Release
Button(pdt>it åÎp>ptq> a¯t>ˇm> pd>dn˘)I a¯t>T

Aperture Ring En ̆vDvm>

f2.8 f5.6 f8 f11 f16
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Y‰k>m> Wfrm> Â¯vˇm> Shutter Tqf>T‰k>m>. 2” ån˘pˇ 2

wsk>kn˘kizÁm> aÎt>ˇ v‰m> Elk>kb>kz> ye◊m>

1/åt>tin wsk>kn˘ ån˘q vikYÒm> aimÁm>. …terxmek

ƒb>kz˘ 30 åx<ixt> wtR◊ wsy>√›kzeYn˘, kt◊ Tqf>ˇ

∫Îm> Wfrmenˇ 1/30 wsk>kn˘kzem>. 

Aperture, Shutter Speed åBm> Ef>t Erx<Î

kXyb>kizÁWm o‰ kmre, pdm> on˘iq åÎp>ptq>p>

peVk>Kqˇ. En˘iqy f√n kmreVl> pl Settings E‰f>t

WpeTÒm> av>veqen  Settingkz˘ ædek◊m> Ef>t Erx<Î

kXyb>kz˘ met>TrWm meq>qp> pÎKn˘qn. Ef>t Erx<Î

kXyb>kizÁWm ∏ikp>pdt>ˇiqYl> Exposure ån

aiuk>Kqe›kz˘.

sR Ef>t Erx<Î kXyb>kizÁm> ∏ikp>pdm> åÎk>m>Wpeˇ

åv>veŒ peVp>pˇ? o‰ ked>Siy ƒb>kz˘ pdwmÎk>kt> tye›.

ApertureIt> †›meNt>ˇ Vd>∂›kz˘. atq>p> wpe‰t>tmen

Shuttetr SpeedIÁm> wtR◊ wsy>teYq>Œ.(åv>veŒ

wpe‰t>tmen Shutter SpeedIt> wtR◊ wsy>vˇ ån˘pitp>

Pn˘n› pe›p>Wpem>) …terxmek  Aperture  f16 IÁm>

(Aperture Ik> Qp>PÎm>Wpeˇ f16, f5.6 ån˘Œ Qp>PÎvˇ

vuk>km>), 1/30 wsk>kn˘ Shutter Speed IÁm> wtR◊

wsy>Kœ›kz˘ ånk> wkez˘Wvem>. EWt ked>Siy ƒb>kz˘

Pn˘v‰m> Exposure kZneÒm> åÎk>klem>.

f22,  1/15 s
f11, 1/60 s
f8, 1/125s
f5.6, 1/250s
f4, 1/500s

Pn˘v‰m> o‰ …terxm> ∫lm> ƒb>kz˘ Ef>t ExposureI
Vzb>Kk> wkez˘zlem>. Mkp>wpRy tx<≈›t> wted>D

wyen˘iq kq>pin wsy>ˇ wkez˘¸b>kz˘. wted>DYl> pl

Tapkz˘(ipp>) …z˘zn. Sl SQy ˇverÂz˘z Tabkz˘, Sl

wpRy ˇverÂz˘z Tabkz˘. …b>kZdm> o‰ veZ …z˘zˇ.

ƒb>kz˘ sRyek o‰ veZ tx<≈› Frp>p Wvx<DÁz˘zˇ. SQy

ˇverÂz˘z TabEl> o‰ veZ tx<≈› åÎk>k ƒx<d

Wfrmem>. aWt Wpel wpRy ˇverÂz˘z TabEl> o‰ veZ

tx<≈› åÎk>k ŒKy WfrWmyem>. SQy ˇvermeYn˘

aTk WfrÂm>, wpRy ˇvermeYn˘ ŒKy WfrÂm>

Wtivp>pÎvit avteNt>T‰p>π›kz˘. EˇWv WmWl

ke˛m> pl Exposure kzem>. sR! ETl> pdwmÎp>ptq>

åf>t ExposureIt> wtR◊wsy>yp> WpeKWqem>. 

sRyen ExposureIt> wtR◊ wsy>vtq> Ef>t Exposure
kZidWy ån˘n WvŒpeÎ …z˘zwtn aQtl> Wvx<Îm>.

Ef>t WvŒpeÎkiz aQvtq> Ân˘n› Vl>ilt> wteT

(Lens-kmreVn˘ Ân˘neL‰k>m> Lens Anˇ pl

Vl>ilkzel> Ak>kp>pd>D‰p>ptel> atin Vl>ilt>

wteT ån˘KWqem>) pq>Qp> pe›p>Wpem>. En˘Œ sf>itYl>

seterxmek Wide angle lens, Normal Lens (Standard Lens),
Tele-photo Lens åBm> ∫n˘Œ vik Vl>ilt>wteTkizp>

Shutter En˘ aimp>∏

3
1 1.2 1.5 2 3 10 m5

3.5 4 5 7 10 15 30 ft8

22 16 11 8 4 22161184

50mm     1.4   2   2.8  4   5.6   8   11   16   A

Vl>ilt>wteT

Vl>ilt>wteTYl> Vl>ilkz˘

500mm

400mm

200mm

100mm

80mm

50mm

35mm
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Vyt>∞rm>

ÂDVLYL‰f>ˇ smef>trmek v‰m> oZk>

kT›kz˘ Vl>ilYıdek ÂQvidf>ˇ VÁm>

∏z˘Zk>m>, Vl>ilYn˘ imyt>Tq>m> Eidp>

pd>d ∞rmenˇ Vyt>∞rm> ånp>pÎm>.

28 mm 35 mm

50 mm 70 mm

105 mm 120 mm

135 mm 200 mm

pl WvŒpd>d Vyt>∞rb>kZl> o‰ k‰p>wpe‰z˘...
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(Lens) pe›k>klem>. Evq>Ql> Normal Lens En˘

Vyt>∞rmenˇ 50mm Akk> (Mk, Mks> Sl kmrek>k¸k>

md>Îm> Ek>Vyt>∞rm> 45 al>lˇ 55 mm Ak E‰k>m>)

kexp>pÎm>. Evq>iq Normal Lens ån aiuk>kk> kerxm>

seterx mNtk>kx<˛k> wtRÁm> azven ked>SkWz

Evq>QıÎ wtRÁm>. Normal Lensq>k> iqf>t

Vyt>∞rÂidy Vl>ilkiz fem> Wide angle lens
ån˘Wpem>. seterxmek ƒb>kz˘ T‰mxVuewven˘Ql> 50 Wp›

wkex<d ¯ivp> pdm>PDk>k Ev>vik Vl>ilkWz

…tVY‰k>m>. 55mm Eq>m> aTkmen Vyt>∞rÂidy

Vl>ilkiz Tele-photo Lens ån˘Wpem>. Mkt>∞rt>TL‰k>m>

o‰ wpe‰d>kiz wp‰p>Pt>ˇ pdwmÎk>k Ev>vik Vl>ilk-

izp> peVk>Kqe›kz˘. Vyt>∞rb>kiz meq>qk>ØDy

Vl>ilkz˘ Zoom Lens ån aiukkp>pÎKn˘qn. Wide angle
LenskZÒm> Zoom Lens kz˘ …z˘zn. (…+m> 28-35mm Lens) 

Ep>Wpeˇ Shutter Speed Dial El> kexp>pÎm> åx<kiz

µx<Îm> o‰ tdiv pe›p>Wpem>. B,2”,
1,2,4,8,15,30,60,90,125,250,500,1000.... Eb> 30 ån˘pˇ

1/30 wsk>kBm>, 60 ån˘pˇ 1/60

wsk>kBmem>. 1/60 wsk>kn˘ ån˘pˇ

1/30 wsk>kin Vd iqvenˇ. 1/60

wsk>kNl> kt◊ Tqf>ˇ ∫Îm> Wpeˇ,

1/30 wsk>kNl> Tqf>ˇ ∫Îvit Vd

iqf>t oZWy …z˘Wz ÏiuÁm>.

AkWv Shutter Speed 60 ån˘pˇ

Shutter Speed 30 ån˘pit Vd

Wfrt>tel> iqf>tˇ. Shutter Speed 60
Anˇ åx<ixp> wpeŒt>tvirYl>

wpRyˇ. ånWv EN v‰m> pf>TYl>

ØDy Shutter Speedån˘pˇ iqf>t

Wfrt>Tl> Tqf>ˇ ∫ÎvitÁm>, iqf>t Shutter Speedån˘pˇ

aTk Wfrt>Tl> Tqf>ˇ ∫ÎvitÁm> Qk>m>. ∏ikp>pd

…lKÒm> wpeˇvek Ev>veWq peVk>kp>pÎKqˇ.

seterxmek ikkZl> ivt>ˇ kmreivp> peVk>ikYl>

iqf>t Shutter Speed kizp> peVk>m>Wpeˇ

(Tqf>ˇ ∫Îm> Wfrm> aTkmen...)  ikYl>

…x<dem> fÎk>km> pdt>itp> peTk>m>.

ånk> ik fÎb>vTl>ilWy ån ƒb>kz˘

ØQneÒm> åm>mel> …xrp>pdet aiswven˘Œ

∏ikp>pdm> åÎk>m>Wpeˇ, åm>mel> kmreVl>

…x<dem>. Ef>t aisivt> tV›p>ptq>

∏ikp>pdt>ˇiqYl> wpeˇven VT on˘Œ

…x<Î. ƒb>kz˘ peVk>m> Vl>ilYn˘

Vyt>∞rt>Tn˘ åx<ix Vd aTkmen

Shutter Speed åx<Xin wtR◊ wsy>Áb>kz˘.

…terxmek 50mm Lens on˘iq ƒb>kz˘

peVk>m> Wpeˇ 1/50 wsk>kBk> ØDy

Shutter SpeedIWy ƒb>kz˘ peVk>kWvx<Îm>

(ØDy Shutter Speed = Tqf>ˇ ∫Îm> Wfrm>

iqf>tˇ... 1/90wsk>kn˘, 1/200wsk>kn˘).

al>lˇ kmre◊k>ken Tripod(c<rex<d>) on˘iq

peVk>k Wvx<Îm>. ƒb>kz˘ o‰ Vizyed>Î

Fku>wven˘iq pdwmÎk>Kœ›kz˘ ån˘Œ

ivt>ˇk>wkex<del> 1/500wsk>kn˘, 1/1000wsk>kn˘ Shutter
SpeedIWy peVk>kk>ØDytek E‰k>m>. Vizyed>Î

Fku>◊kZn˘ Wvkm> aTkmek E‰p>ptel> iqf>t Shutter
Speedkz˘(Tqf>ˇ ∫Îm> Wfrm> aTkmeniv) Evq>iq

pdm>PDk>k …tvmed>deˇ. aÎt>ttek Aperture kizt>

wtR◊ wsy>vTÒz˘z Vidyb>kizp> pe›p>Wpem>. 

Depth of Field
fem> o‰ ∏z˘Ziy Focus wsy>ˇ pdwmÎk>m> Wpeˇ

…x<imYl> af>tp>∏z˘ZYn˘ tzt>TÒz˘z wpe‰d>kz˘

met>Trm> Focus wsy>yp>pÎvTl>il. atq> Ân˘Bm>

Pn>BÂz˘z Sl wpe‰d>k¸m> wtZvekWv v‰Kn˘qn.

Ef>t Focus Am> ∞rWm Depth of Field ånp>pÎKqˇ.

ƒb>kz˘ wpRy Aperture kizp> peVk>m>Wpeˇ (f22, f32
Wpen˘qiv, SQy ˇverm>) Depth of Field En˘ az◊

aTkmentek E‰k>m>. EWt Wpen˘Œ SQy Aperture kizp>

peVk>m>Wpeˇ (f2, f2.8 Wpen˘qiv, wpRy ˇverm>) Depth of
Field En˘ az◊ SQytekWv E‰k>m>. …terxmek ƒb>kz˘

o‰virp> pdwmÎk>m> Wpeˇ f2.8 Ip> peVp>π›kzenel>

av‰k> Pn˘nel> wtRÁm> ked>Skz˘ wtZVl>leml>

k‰p>wpe‰z˘ md>ÎWm wtZventek, F∏xt>ˇvmen pdmek

E‰k>m>. aWt Wpel fem> wpRywte‰ PrWtsm> (Area)
wtZvek vrWvx<Dy Wfrt>Tl> wpRy Aperture IWy (SQy

ˇverm>) peVp>Wpem>. …terxmek ƒb>kz˘ fyekre

wtZvek v‰m> pT

Depth of Field

SQy Aperture
wpRy ˇverm>

SQy wtZven pT 

wpRy Aperture
SQy ˇverm>

wpRy wtZven pT 



27

Ï
d
>
p

m
>
 

 
 

f
v

m
>
p

›
 

1
9
9
9

ƒ›√u>s>Sk> Ân˘ Fn˘Œ pdwmÎk>Kœ›kz˘ ån ivt>ˇk>

wkex<del>, ax<imYL‰k>m> ƒb>k¸m> ∞rt>TL‰k>m>

ƒ›√u>s>SÁm> wtZvek vrWvx<Îm>. ånWv fem> wpRywte‰

ApertureIWy (SQy ˇverm>) peVp>Wpem>.

Manual kmrek>kZl>

Depth of FieldIk> kx<ÎPDk>k

Manual kmrek>kZn˘ Vl>ilkZn˘Wml> Pn˘v‰m> Vtmen

åx<wted›kiz pe›t>T‰p>π›kz˘. Eb> Âtlevˇ

åx<wted› åv>vz◊ ∞rt>TÒz˘z wpe‰iz Focus
wsy>Kœ›kz˘ ån aQvtq> aimk>kp> pd>Îz˘zˇ. ƒb>kz˘

Vl>iliyt> T‰p>∏m>Wpeˇ Eˇ meŒm>. Erx<devtek

…z˘z åx<wted›kz˘ Frf>trmeniv. meq>q ÂDyetiv.

∫n˘qevˇ Aperture ring. ƒb>kz˘ Etin T‰p>∏vtn˘ ∫lWm

ApertureI meq>Œ√›kz>. Ep>Wpeˇ 14aD wteilVÒz˘z

∏z˘Ziy Focus wsy>ˇ Vd>∂›kz˘ ånk>wkez˘Wvem>. ÅwnNl>

ked>D 14aDk> WfWrWy …z˘zˇ. Aperture Anˇ f16 El>

…z˘zˇ. ƒb>kz˘ fÎWvY‰k>m> ring El> Edˇ pk>kÂm>

vlˇ pk>kÂm> 16k>(ƒb>kz˘ wtR◊ wsy>t Aperture) WfWr

ån˘wnn˘n ∞rb>kz˘(Âtlevˇ Ring El>) …z˘znwvnk>

kXÁb>kz˘. Åqk>iqy 8 aDYL‰f>ˇ ÂDVL vir

…z˘zˇ. EˇWv wtZvek vrp>Wpem> ∞rmem>. Ep>Wpeˇ

EWt FilYl> Aperture I 4 Ak meq>ŒWvem>. Eb>

fÎWvY‰k>m> ring El> 4 Eq> WfWr pe›p>WpemeYn˘

Åqk>iqy 11…m> 17 …m> kexp>pÎKn˘qn. ånWv

wtZvek vrp>Wpem> ∞rm> 11aDYL‰f>ˇ 17 aDyem>. 

Vl>ilYBidy Vyt>∞rÂm>, Vl>ilYL‰f>ˇ

k‰p>wpe‰z> …z˘z ∞rÂm> Depth of Field I †›meNp>pTl>

Âk>Ky pb> vKk>Kn˘qn. iqf>tz◊ Vyt>∞rÂz˘z

Vl>ilkz˘ aTkz◊ Depth of Field IÁm>, aTkz◊

Vyt>∞rÂidy Vl>ilkz˘ op>πd>dzVl> iqf>tz◊

Depth of Field IÁm> t‰m>. aWtWpel k‰p>wpe‰z˘

Vl>ilk> ax<imYÒz˘z Wpeˇ iqf>tz◊ Depth of
Field IÁm> Vl>ilk> ∞rt>TÒz˘z Wpeˇ aTkz◊ Depth
of Field IÁm> t‰m> Pn˘v‰m> vir∏kz˘ Depth of Field It>

†›meNk>m> kerXkizk> ked>ÎKqˇ.

Ep>Wpeˇ ƒb>kz˘ Aperture, Shutter Speed, F.stop, exposure,
Depth of Field pq>Q Orz◊k> wtZvek aQf>T‰p>π›kz˘.

Ak ƒb>kz˘ tNWy o‰virp> pdwmÎk>m> Wpeˇ

iqf>tz◊ Depth of Field …b>k¸k>t> Wtiv. ÅwnNl>

av‰k>p> Pn˘Bz˘z pTkz˘ wtZvek vrWvx<Dy

kd>deyMl>il. AkWv SQy Aperture I (wpRy ˇverm>)

peVp>π›kz˘. wpRywte‰ Area wtZvek vrWvx<Dy

Wfrb>kZl> wpRy Aperture Ip> peVp>π›kz˘. aWt Wpel

Vizyed>Î Fku>◊kz˘ Wpel Wvkmen Fku>◊kizp>

pdwmÎk>k, ØDy Shutter Speed kizÁm>(iqf>t Wfrt>Tl>

Tqf>ˇ ∫Îtl>...) peVp>π›kz˘. 

WmWlÁz˘z pTkZıdek kmre Erx<Î VtmekWv oZ

…z˘Wz ÏiuÁm> azivk> kd>Îp>pÎt>̌ Kqˇ ån◊m> aiv

Shutter Speed, Aperture ån◊m> pe›t>Wtem>. Ep>Wpeˇ o‰

35mm kmreVn˘ pTkizp> pe›p>Wpem>.

1.4   2   2.8   4   5.6   8   11  16   22  A 

22 16 11 8 4 22161184

4
1.2 1.5 2 3 5 10 m

5 7 1510 30 ft

wtZvek v‰m> pT

1.4   2   2.8   4   5.6   8   11  16   22  A 

22 16 11 8 4 22161184

4
1.2 1.5 2 3 5 10 m

5 7 1510 30 ft8

wtZvek v‰m> pT

10 20 30 40 50

10 20 30 40 50

10 20 30 40 50

f/16

f/5.6

f/2

25 FT

10 FT

5 FT

28 mm

50mm

150 mm

8
8

8
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Eb> ÂtLL‰p>pˇ Vl>ilt> wteTyem>. Vl>ilt>

wteT pq>Q fem> Åq>knWv pe›t>Wtem>. Erx<devtek oZ

ÏiuÁm> ˇverm> kexp>pÎKqˇ. ∫n˘qevtek

kx<xeDwyen˘Œ kexp>pÎKqˇ. Vl>ilYıdek v‰m>

oZ Ef>tk>kx<xeDYl> wtQt>ˇ fen˘kevteY‰k>m>

aRyt>Tıdek T‰p>pp> pd>Î åmˇ kx<ix aidKqˇ.

EtneWlWy fem> SLR kmrek>kZn˘ View Finder kZıdekp>

pe›k>m>Wpeˇ wtRÁm> aWtyz◊ ked>SWy Film El>

pTKqˇ. vuimyek Point and Shoot kmrek>kZl>>

Vl>ilYıdekt> wtRÁm> ked>Siy fem> View Finder
ædekp> pe›k>k ÂDvTl>il. o‰ PS (Pint and Shoot)
kmreVn˘ Vl>iliy miqt>ˇk> wkex<Î View Finder
ædekp> pe›t>teÒm> ked>S wtRÁm>. (SLR kmreVl>

Vl>iliy miqt>ˇk>wkex<Î pe›t>tel> åˇ◊m> wtRyeˇ.)

aWt Wpen˘Œ ƒb>kz˘ PS kmreVnel> pe›k>m>Wpeˇ

Ort>TL‰f>t Sl ked>Skz˘, pdwmÎt>ttn˘ Pn˘∏ pdt>Tl>

vreml> Wpentq>m> EˇWv kerxmem>. SLR kmrek>kZl>

Vl>ilYıdek wtRÁm> ked>SiyWy ƒb>kz˘ View Finder
kZıdekp> pe›p>ptel> pdt>Tl> åˇ◊m> vreˇ Wpekeˇ. 

EN µx<Îm> kmreVn˘ kd>dimp>∏k> v‰Wvem>. Eb>

If>tevtek E‰p>pˇ Tqf>ˇ ∫Îm> kt◊ (Shutter) Am>.

Aqevtek Film kexp>pÎKqˇ. ƒb>kz˘ kmreVn˘ Shutter
Release pd>din a¯t>ˇm> Wpeˇ ÂtLl> oZ ÏiuÁm>

ˇvermenˇ sRyen Aperture En˘ az◊k>

∫Dk>wkez˘Kqˇ. seterxmek ƒb>kz˘ Aperture Ring I

meq>Œm> Wpeˇ …x<imYl> ˇverm> SQteK,

wpRtevTl>il. ƒb>kz˘ wtR◊wsy>Ám> Aperture En˘

az◊k>, ∏ikp>pdm> åÎk>m>WpeWt SQteKqˇ, al>lˇ

wpRteKqˇ. ÅwnNl> ƒb>kz˘ Aperture I meq>Œm>WpeWt

ˇverm> SQtemenel> mb>klen Wfrb>kZl> Focus
wsy>y◊m>, ked>Siy wtZvek Framing wsy>y◊m> ÂDyeˇ

Wpeklem>. ÅwnNl> ˇverm> SQtem> Wpeˇ …z˘Wz

ÏiuÁm> oZ ƒb>kz˘ pe›p>ptq> Wpeˇmentek Ereˇ.

ånWv seterxmek ˇverm> tnˇ aTkpd>s azVl>

VRf>Wt kexp>pÎm>. ƒb>kz˘ Shutter Release pd>din

a¯t>ˇm> WpeWt ˇverm> Wtivyen az◊ Í‰b>m>. 

Shutter Release pd>din a¯t>ˇm> Wpeˇ ÂtLl> oZ

ÏiuÁm> ˇvermenˇ sRyen Aperture En˘ az◊k>

∫Îvˇ pq>Q aQf>Wtem>. Erx<devtek ˇvert>Tq>

aÎt>tteÁz˘z Mirror FM›f>ˇ oZiy …z˘Wz Ïiuy

VÎm>. aÎt>ˇ Shutter Wtivyenz◊ Wfrm> Tqk>k ked>S

Film El> pTÁm>. Shutter µx<Îm> ∫Dy◊dWnWy  µx<Îm>

Mirror piuy Filk> vf>T‰k>m>; ˇverm> Â¯imyen

az◊ Tqf>T‰k>m>. ƒb>kz˘ aÎt>t ked>Siy

…dnDyekWv Focus wsy>ylem>. ƒb>kz˘ kmreivk> KZk>

wsy>Ám> aWt kxt>Tl> Ev>vz◊m> fdf>ˇ ÂDf>T‰k>m>.

…b>kzˇ Shutter Speed Anˇ 60 AkWve (1/60 wsk>kn>)

al>lˇ ait Vd aTkmentekWve (Tqf>ˇ ∫Îm> Wfem>

iq◊...1/90 wsk>kn˘ al>lˇ 1/125 wsk>kn˘....) E‰p>Pn˘

ƒb>kz˘ åitÁWm …x›f>T‰k>k med>∂›kz˘, o‰ oLiyt>

tVr.

∏ikp>pdm> åÎk>kp>pÎm> af>tk> kxm>, ked>S E‰d>deK

µx<Îm> wtZvenitp> Wpel> pl sf>t›p>pb>kZl>

…x›f>T‰p>π›kz˘. ÅwnNl> ∏ikp>pdm> åÎk>kp>pÎm> Wpeˇ

Mirror …y‰vtel> …b>k¸k> ked>S miqk>kp>pd>Î VÎm>.

Anel> …dnDyekWv Mirror tnˇ piuy Filk>t>

T‰m>∏vtel> ƒb>kz˘ µx<Îm> pe›k>kk> ØDytek E‰k>m>.

ƒb>kz˘ Mkk>iqf>t o‰ Shuetter SpeedIt> (Tqf>ˇ

∫Îm>Wfrm> aTkmen .....…+m> 1/2 wsk>kn˘, 1 wsk>kn˘)

wtR◊ wsy>t Pn˘ kmreivk> KZk> wsy>√›kzeYn˘

ƒx<dWfrm> …b>k¸k> ked>S miqk>kp>pÎvit

…x‰√›kz˘. 

pdwmÎk>m>Wpeˇ åv>veŒ ExposureIt> wtR◊ wsy>vˇ

ånp> pe›p>Wpem>. pl› ∏ikp>pdk> kilg›kZdm> “o‰

mb>klen feZl> ∏ikp>pdwmÎk>m> Wpeˇ fen˘ f5.6
(Aperture) peVk>KWqn˘ ån ivt>ˇk>wkex<del>, ån˘n

Shutter SpeedIp> peVk>k Wvx<Îm>” ånk> Wkd>Kqe›kz˘.

∏ikp>pdk>kilg›k¸k> wvZs>st>Tq>Wkq>p Aperture
IÁm> Shutter SpeedIÁm> wtR◊ wsy>Ám> aBpv aQ◊

…x<wdn Ev›kz> fm>∏Kqe›kz˘. o‰Wpeˇm> åvreÒWm

Ep>Wpeˇ Ev>vz◊ oZ …z˘zˇ Ef>t ExposureIWy

peVk>kWvx<Îwmnk> ØqÂDyeˇ. ap>pDyeYn˘ åv>veŒ

ExposureIt> wtR◊ wsy>vˇ? 

kx<xeDVl>ilt> wteT

aRym>

oZ ÏiuÁm> ˇverm>

PLm>

Shutter

Shutter

Tqf>ˇ oZiy

…z˘Wz VÎKqˇ

kx<xeD

FM›f>ˇz˘zˇ

ˇverm> Í‰b>K

Wtivyen oZiy

…z˘Wz VÎKqˇ

seterx Fil ∏ikp>pdm> åÎk>m>Wpeˇ
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kmrek>kZl> wpeˇvek Exposure Meter åBm> o‰vikk>

ked>D aimf>T‰k>m>. Pn˘v‰m> vikkZl> …z>z Meter
on˘iq ƒb>kz˘ kmreVn˘ View Finder ædekp> pe›k>m>Wpeˇ

kexlem>. ƒb>kz˘ Qp>Pd>d ked>Siyp> pdwmÎk>k Ân˘∏

ApertureI al>lˇ Shutter SpeedI (Åtevˇ on˘iq) wtR◊

wsy>yWvx<Îm>. Pn˘∏ mq>iqy kXyt>it meq>Œm>Wpeˇ

Åtevˇ o‰ FilYl>, + EL‰f>ˇ - Eq> ked>D wsl>Òm>.

al>lˇ  - aidyezm> miqf>ˇ + aidyezm> Wten˘Œm>. o‰

FilYl> Erx<Îk>m> Eidp>pd>d FilYl> ked>D v‰m>.

EˇWv af>t Filk> Åq>q Exposure Am>.

∏Ty vikk> kmrek>kZl> Exposure Ip> peVk>k pl

Elven Mode kiz aimt>ˇz˘ze›kz˘ aiv pq>Q

Ep>Wpeˇ pe›p>Wpem>. ∏Ty vikk> kmrek>kZn˘ Edˇ

∏qt>Tl> Mode åBm> o‰ pd>dn˘ aimf>T‰p>pitk>

kexlem>. Ef>t pd>din a¯t>TypD ƒb>kz˘ vlˇ

∏qM‰k>m> o‰ DialI al>lˇ o‰ Liver I T‰p>∏m>Wpeˇ

Pn˘v‰m> vikkZl> Modekz˘ kmreVn˘ LCD DisplyEl>

Wten˘Œm>. M, A(P),  S (Tv), A(Av). (al>lˇ EWt vikYl>

aimf>t o‰ Dial kexp>pÎm>.) Eiv ÂiqWy

M - Manual Mode:

Ef>t Mode El> ƒb>kWz Exposure I (atevˇ

ApertureIÁm> Shutter SpeedIÁm>) wtR◊ wsy>√›kz˘. Âtl>

pf>TYl> aimf>ˇz˘z vikYl>, kmreVÒz˘z Meter Ip>

peVt>ˇ Evq>iq ƒb>kz˘ wtR◊ wsy>ylem>. Ef>t Mode El>

kmreivp> peVk>m> Wpeˇ Exposure I met>TrWm ƒb>kz˘

ManualAkp> peVk>Kœ›kz˘. kmreVl> Focus wsy>vtq>m>

Manual, Auto åBm> Erx<Î vikkz˘ …x<Î. af>t

vikk¸k>m> WmWl wsel>lp>pd>d Modek>m> åf>t

wted›∏m> Kidyeˇ. wpeˇvekp> ∏ikp>pdt> ˇiqYl>

kmreiv ManualAkp> peVp>pˇ åBm> Wpeˇ Exposure Ip>

peVp>pitp> pq>QWy Qk>m>. o‰v› ExposureI
ManualAk◊m> Focus I Autovek◊m> peVk>klem>.

A al>lˇ P (Auto or Program):
Ef>t Mode El> kmre tenekWv Exposure I wtR◊ wsy>Ám>.

ƒb>kz˘ åˇ◊Wm wsy>yWvx<DYreˇ. Sl kmrek>kZl> Ef>t

Mode Ip> pl PR◊kzek vt>T‰p>p›. Portrait (tNWy

o‰virp> pdwmÎp>pˇ), Landscape, Sports.... åBm>

vikYl>. …b>k¸k> Wtivyenit ƒb>kz˘ Wt›◊

wsy>ylem>.

S al>lˇ Tv (Shutter Priority):
Ef>t Mode El> ƒb>kz˘ …b>k¸k> V‰p>pmen Shutter
SpeedIt> wtR◊ wsy>√›kz˘. kmre atq>Wkq>p ApertureIt>

wtR◊ wsy>Ám>. Vizyed>Î Fku>◊kz˘ al>lˇ Wvkmen

Fku>◊kizp> pdwmÎk>m>Wpeˇ atq>Wkq>p Shutter
SpeedIt> wtR◊ wsy>Áb>kz˘. kmre MTiyp> pe›t>ˇk>

wkez˘¸m>.

A al>lˇ Av (Aperture Priority):
Åq>knWv o‰ A mode vf>ˇz˘zWt ånk> um>p Wvx<dem>.

ÅwnNl> Eiv kmreVn˘ BrandkZl> tb>KÁz˘zˇ.

f11

f5.6

200

• 1000
• 500
• 250
• 125
• 60
• 30
• 15
• 8
• 4
• 2
• 1
• 2"
• B

+ -

IS
O A-

DE
P M

AV

TV

P
L

Manual Mode
Aperture Priority Mode
Shutter Priority Mode
Program Mode

Portrait kiz åÎp>ptq>ken

Program Mode 

Landscape kiz åÎp>ptq>ken

Program Mode 

Close up kiz åÎp>ptq>ken

Program Mode 

Slvikk> kmrek>kZl> kexp>pÎm> Control Dial

P
C

Shutter Speed

Metering

Aperture

kmreVn̆ Mode
(Program,
 Aperture Priority,
 Shutter Priority)

pd åx<Xk>ik

Film …x<Î

Slvikk> kmrek>kZÒz˘z LCD Display



30

Ï
d
>
p

m
>
 

 
 

f
v

m
>
p

›
 

1
9
9
9

Erx<devˇ Mode, A Ak E‰p>Pn˘ fen˘kevˇ Mode, Av
Akk>kexp>pÎm>. Ef>t vik Mode El> ƒb>kz˘ ApertureIt>

wtR◊ wsy>√›kz˘, kmre atq>Wkq>p Shutter SpeedIt> wtR◊

wsy>Ám>. Depth of Field I kd>Îp>pÎt>T pdwmÎk>k Ef>t

Mode Ip> peVk>klem>.

∏Ty vik kmrek>kZl> vlˇ ∏qM‰k>m> Dial on˘iq

al>lˇ Lever on˘iq T‰p>∏m>Wpeˇ Shutter Speed
meQs>wsl>Òm>. WmWl Øqp>pd>d Erx<devˇ (Auto or
Program) al>lˇ fen˘kevˇ (Aperture Priority) mode El>

kmre …z˘z Wpeˇ kmreWv Sutter Speed It> Wt›◊

wsy>vtel> ƒb>kz˘ Shutter Speed I meq>q ÂDyeˇ. EWt

Wpel Lens EÒz˘z o‰ Ring It> T‰p>∏vteWle al>lˇ

kmreVÒz˘z Åtevwte‰ pd>din a¯t>TypD Dial
on˘iqt> T‰p>∏vteWle ApertureI meq>qlem>.  Ef>t Âiq

kmre◊k> kmre WvŒpÎvtel> kmreVn˘ manualIp> pe›t>ˇ

åv>veŒ ApertureI meq>Œvwtn˘pit aQf>ˇ wkez˘¸b>kz˘.

Shutter Speed Eq> ØQyˇ Wpen˘Wq Eb>m> Erx<devˇ

(Auto or Program) al>lˇ ∫n˘qevˇ (Shutter Priority)
mode El> ApertureI ƒb>kz˘ meq>q ÂDyeˇ.Ep>wpe¯ˇ o‰

pdt>it åÎk>k Ân˘∏ åf>t Mode El> åÎk>k Wvx<Îm>

ån˘pit æKt>T‰p>π›kz˘.

aÎt>ˇ Metering Âiqkz˘ pq>Qp> pe›p>Wpem>. kmre sRyen

ExposureIt> wtR◊ wsy>vtq>ken Metering ÂiqkZl>

Erx<Îvikkz˘ …z˘zn. aiv Spot Metering, Center
weighted metering Am>. Ep>Wpeˇ o‰ …terxt>itp>

pe›p>Wpem>. o‰ yn˘nÒk> Ân˘neÒz˘z SŒMiy ƒb>kz˘

∏ikp>pdwmÎk>k Wvx<DÁz˘zˇ. kmre sRyen ExposureIt>

wtR◊ wsy>vtq> SŒMk>p> Pn˘neÒz˘z o‰ ∏z˘Ziyt>

wtR◊wsy>ÁmeYn˘ SŒMYn˘ pdm> E‰d>deKVÎm>.

Pn˘neÒz˘z ked>Skz˘ …b>k¸k>t> Wtivyq>qiv ån◊m>

wkez˘Wvem>. Ep>pDyen sf>t›p>pb>kZl> ƒb>kz˘ Spot
MeteringIp> peVk>klem>. Spot MeteringAnˇ ked>SYn˘

imyp>∏z˘ZYÒz˘z oZYn˘ aziv met>TrWm k‰t>T

wlÎt>̌   ExposureIt> wtR◊ wsy>Ám>. 

aÎt>ttek SŒMÁm>, SŒMk>p> Pn˘neÒz˘z ked>SÁm>

wtZvek vrWvx<DÁz˘zˇ ånk> wkez˘Wvem>. Ep>pDyen

sf>t›p>pt>Tl> fem> Center weighted metering It> Wt›◊

wsy>ylem>. Center weighted metering Ip> peVk>m>Wpeˇ

kmre ked>SYÒz˘z pl ∏z˘Zkiz Arey>f>ˇ sresRyen

o‰ ExposureIt> wtR◊ wsy>Ám>. ∏Tyvikk> kmrek>kZn˘

LCD TirYl> Pn˘v‰m> Vtmek Ev>V‰vik Metering
k¸m> ked>dp>pÎKn˘qn.

Wmq>kx<d aint>TÒm> Flash El>let Wpeˇ 35mm SLR
kmrek>kZl> ∏ikp>pdwmÎp>pˇ pq>QWy pe›k>kp>pdÎz˘zˇ.

Flash …dn˘ ∏ikp>pdwmÎp>pˇ pq>Q ENv‰m> wted›kZl>

pe›p>Wpem>. atq> Ân˘ …b>kz˘ kmreVl> Wmq>kx<d

pTkiz Enb>kx<Î pdwmÎt>ˇp> pe‰b>kWzn˘.

•••

rPdhtpd; ~q;fha; (Shanghai) efhpy; fl;lg;gl;L tUk; World Financial Center ,d;

fl;ll Ntiyfs; 2004k; Mz;by;  g+Hj;jpahFk; NghJ> jw;NghJ cyfpd; caukhd

fl;llkhf tpsq;fp tUk; Nfhyhyk;g+hpy; mike;Js;s Petronus Tower I tpl

caukhdjhf tpsq;Fk;. caukhd fl;llNkad;wp caukhd NfhGuk; my;y vd;gij

,q;F ftdpf;fTk;. 1509 mb cauj;ijf; nfhz;ljhf mikatpUf;Fk;

,f;fl;llkhdJ 94 mLf;F khbfisAk; fl;llj;jpd; cr;rpapy; ,Ue;J ~q;fha; efiu

urpf;ff; $baJkhd xU ghHitahsH jsj;ijAk; nfhz;ljhf mikatpUf;fpwJ.

,f;fl;llkhdJ Nkw;jsj;jpy; cy;yhr tpLjpfisAk; eLg;gFjpapy;

fhhpahyaq;fisAk;> mbj;jsj;jpy; gy tHj;jf epiyaq;fisAk; nfhz;ljhd XH

mofpa mikg;ghf mikatpUf;fpwJ.

…lKn˘ …y›f>t kd>Ddmek...

Centre Weighted Metering Spot Metering



CanNet TECHNOLOGY INC.

C O M P U T E R  E D U C A T I O N  A N D  T R A I N I N G

1919 Lawrence Ave. East, Suite 305  Scarborough, Ontario  M1R 2Y6
Tel: (416) 755-0499   Fax: (416) 755-0699

Email: cannet@cannet.net   Website: www.cannet.net

…b>k¸idy aÎt>t fk›◊

Mks>sRyentek aimyd>Îm>

fem> vU ked>ÎKWqem>.
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nrd;w ,jopd; “World Wide Web - xU jfty;

fsQ; ak;” vd;w ghfj;§ypUe;J ,d;ur≥new;wpy;

vkf;Fj; Njitahd vy;yh åjkhd jfty;fSk;

,Uf;¢d;wd vd;W mwpe;J nfhx<Nlhk;.

mj;Jld; mj; jfty;fis xusåw;F

tifßupj;Jk; ghr≥j;Njhk;. ehk; njhlr≥e;J>

,d;ur≥new;wpy; vkf;Fj; Njitahd jfty;fis

vg;gb Njbf; fx<Lßbg;gJ vd;W rw;W åRthf

ghr≥g;Nghk;.

En˘r›wfq>Ql> Wtdl>

bf;fzf;fhd ntg; gf;fq;fis (web pages)
jd;dfj;Nj cs;slf;¢> vkJ md;whl

tho;f;ifYd; xt;nthU efr≥åYk; jdJ

milahsj;ijg; nghwpf;ff; fhj;§Uf;Fk; ,e;j

,d;ur≥new;wpy; cq;;fSf;Fj; Njitad jfty;fis

ngw;Wf;nfhs;tJ vg;gb vd;W ,yFthd KiwYy;

cjhuzq;fSld; åsf;FtNj ,f; fl;LiuYd;

Nehf;fkhFk;.

ePq;fs; xU G§a efuk; xd;wpw;F Rw;Wyh nry;tjhYd;>

me; efuj;§d; √§ mikg;Gfs;> Kf;¢a ,lq;fs; Nghd;w

ålaq;fis xU Rw;Wyh mikg;ßlk; ,Ue;Njh my;yJ

me; efuj;§d; xU MAP I thq;Ftjd; %yNkh ePq;fs;

mwpe;J nfhs;syhk;. mNj Nghd;W ,d;unew;wpy;

cq;fSf;F Njitahd jfty;fis nfhx<l ntg;

gf;fj;§w;F ePq;fs; nry;y Ntx<LkhYd;> efRy; ,Uf;Fk;

Rw;Wyh mikg;G Nghd;W> ,d;ur≥new;wpy; ,Uf;Fk; y

ntg; gf;fq;fSf;F nrd;W> mtw;wpd; cjåAld;

cq;fSf;F Njitahd ntg; gf;fj;§d; KftRia ePq;fs;

ngw;Wf;nfhs;syhk;. ,d;ur≥new;wpy; ,Uf;Fk; ,g;gbg;gl;l

ntg; gf;fq;fis “,d;ur≥new; Nrr≥r; &y;];” (Internet
Search Tools) vd;W miog;gr≥. ,e;j ,d;ur≥new; Nrr≥r;

&y;fs; ,d;ur≥new; cyfj;§w;Fs; nry;Yk; midtUf;Fk;

ngUk; topfhl;bfshf ,Uf;¢d;wd. xt;nthU ,d;ur≥new;

Nrr≥r; &Yk; VNjh xU tifYy; ,d;ur≥new;wpy; vkJ

rQ;rRg;ig ,yFthf;F¢d;wd. ,tw;wpYk; gy tifahd

Nrr≥r; &y;fs; cs;sd. vNDk; mtw;wpy; ,ux<L

tifahd Nrr≥r; &y;fNs Kf;¢akhdit. mitahtd:

1. ,d;ur≥new; bnwf;uwp &y;fs; (Internet Directory Tools)
2. ,d;ur≥new; Nrr≥r; vQ; d;fs; (Internet Search Engines)

3

Wke

VjyÍkf>tn˘ ke›t>TWkÍ
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En˘r›wfq> Dwqk>rQ fil>kz˘

(Internet Directory Tools)

,d;ur≥new;wpy; ,Uf;Fk; ntg; gf;fq;fis tifg;gLj;§

mtw;iw xU xOq;F KiwYy; itj;§Ug;gNj ,e;j

,d;ur≥new; bnwf;uwp &y;fZd; Nehf;fkhFk;. ,g;gb

tifg;gLj;jg;gl;bUf;Fk; ntg; gf;fq;fZy; ehk; vkf;Fj;

Njitahd jfty;fisf; nfhx<bUf;Fk; ntg;

gf;fq;fis ,yFthf Njbf; fx<Lßbf;fyhk;.

cjhuzkhf vkf;F fy;å njhlr≥ghd jfty;fs;

Ntx<LkhYd;> Neubahf fy;å njhlr≥ghd ntg;

gf;fq;fZd; ßRTf;Fs; nrd;W mq;Nf vkf;F Njitahd

jfty;fisg; ngw;Wf; nfhs;syhk;. ,g;Ngh vkf;F

,yq;ifYy;> aho;g;ghzj;§y; cs;s> aho;

gy;fiyf;fofj;§d; ntg; gf;fj;§w;F nry;y Ntx<Lk;

vd;W itj;Jf;nfhs;Nthk;. ,d;ur≥new;wpy; ,Uf;Fk;

ßugy;akhd ntg; bnwf;uwpahd ah$ (YAHOO –
www.yahoo.com) ntg; bnwf;uwpf;F nrd;W ßd;tUk;

xOq;¢y; bnwf;uwpfis njRTnra;tjd; %yk; ehk; aho;

gy;fiyf;fof ntg; gf;fj;§w;F ,yFthf nry;yyhk;:

Regional
Countries

Sri Lanka
Education

Higher Education
University of

Jaffna

NkNy nrhy;yg;gl;l cjhuzj;§y; ,Ue;J> ,d;ur≥new;

ntg; bnwf;uwpfs; vg;gb xOq;FgLj;jg;gl;Ls;sd vd;W

cq;fSf;F Xusåw;F åsq;¢YUf;Fk;. vNDk;> ntg;

bnwf;uwpfis ePq;fs; vt;tsT m§fkhf

cgNah¢f;¢d;wPr≥fNsh mjw;Nfw;wthW mit cq;fSf;F

gRl;rakhf ,Uf;Fk;. ,d;ur≥new; bnwf;uwp &y;fs;

ytw;iw cgNah¢g;gJ vg;gb vd;W ßd;dr≥ ghr≥g;Nghk;.

ehk; nrd;w ,jopy; Fwpg;ßl;lJ Nghy;> ,d;ur≥new;wpy;

,Uf;Fk; mj;jid ntg; gf;fq;fisAk; tifg;gLj;JtJ
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,ayhj ålakhFk;. vNDk;> ,d;ur≥new;wpd; y bnwf;uwp

&y;fs;> ,aYkhdtiu NghJkhd ntg;gf;fq;fis

tifg;gLj;§ vkf;F ngUk; Nrit nra;¢d;wd.

cjhuzkhf ,d;ur≥new;wpy; ,Uf;Fk; bnwf;uwp

&y;fZNyNa m§f ntg;gf;fq;fis tifg;gLj;§

itj;§Uf;Fk; YAHOO (ah$ - www.yahoo.com) ,d;ur≥new;

bnwf;uwpiaf; $wyhk;. ,e;j YAHOO ,d;ur≥new;

bnwf;uwpYy; gy My;ypad; ntg;gf;fq;fs;

tifg;gLj;jg;gl;Ls;sd. ,d;ur≥new;wpy; MYuj;§w;Fk;

Nkw;gl;l bnwf;uwpfs; cs;sd. mtw;wpy; y bnwf;uwp

&y;fis fPNo fhzyhk;.

,tw;wpNy YAHOO ,d;ur≥new; bnwf;uwpNa ngUe;njhi-

fahd ,d;ur≥new; ghtidahsr≥fshy; cgNah¢f;fg;gLk;

MfTk; ßugy;akhd ,d;ur≥new; bnwf;uwpahFk;.

En˘r›wfq> Ws›s> åg>Sn˘kz˘

(Internet Search Engines)

,d;ur≥new; Nrh;r; vQ; d;fs;> ,d;ur≥new; bnwf;uwp-

fisg; Nghd;W> ,d;ur≥new;wpy; cs;s ntg;

gf;fq;fis  tifg;gLj;§ itj;§Ug;g§y;iy.

khwhf ,it ,d;ur≥new;wpy; ,Uf;Fk; ntg;

gf;fq;fZd; KftRfisAk;> mg; gf;fq;fZy; cs;s

ålaq;fZd; y Kf;¢akhd nrhw;fisAk; (Key
Words) xU jfty; gl;bayhf NrMj;J

itj;Jf;nfhs;¢d;wd. ehk; vkf;Fj; Njitahd

ålaj;ij ,e;j Nrr≥r; vQ; d;fSf;F nfhLj;jhy;>

mit jkJ jfty; gl;baypy; vkJ ålaj;§w;F

xj;jjhf ,Uf;Fk; vy;yh ntg; gf;fq;fZd;

KftRiaAk; vkf;Fj; jU¢d;wd. cjhuzkhf

,yq;ifYy;> nfhOk;ßy; cs;s nfhOk;G

gy;fiyf;fofj;§d; ntg; gf;fj;§w;F ehk;

nry;yNtx<Lk; vd;W itj;Jf;nfhs;Nthk;.

,d;ur≥new;wpy; MfTk; ßugy;akhd Nrr≥r; vQ; dhd

“my;uh å];uh” (Alta Vista – www.altavista.com) Nrr≥r;

vQ ; Nd; ntg; gf;fj;§w;F nrd;W mq;Nf “Colombo

University” vd;W iug; nra;NthkhYd;> me;j Nrr≥r;

vQ; d; jdJ jfty; gl;baypy; “Colombo University”
vd;w nrhy;Yf;F xj;jjhf cs;s midj;J ntg;

gf;fq;fZd; KftRiaAk; vkf;Fj; jUk;. fPNo cs;s

glj;§y; Kjyhtjhf nfhOk;G gy;fiyf;fofj;§d;

KftRAk;> njhLg;Gk; (Link) ,Ug;gij fhzyhk;.

mJ kl;Lkd;wp> mjw;F fPNo nfhOk;G gy;fiyf;fofk;

njhlr≥ghd gy KftRfis ,e;j Nrr≥r; vQ; d;fs;

vkf;Fj; jUk;. 

y NtisfZy; ,e;j Nrr≥r; vQ; d;fs; ehk;

mtw;wpw;Ff; nfhLf;Fk; ålaj;§w;Nfw;g gy

MYuf;fzf;fhd ntg; gf;fq;fZd; KftRfis

vkf;Fj; jUk;. Mdhy;> mtw;wpNy xd;Nwh

my;yJ ,ux<Nlh jhd; vkf;Fj; Njitahd ntg;

gf;fq;fshf ,Uf;Fk;. vdNt> ,e;j Nrr≥r;

vQ; d;fZy; vg;gb vkf;Fj; Njitahd

KftRia ,yFthfg; ngwf;$bathW NjLtJ

vd;gJ xU Kf;¢akhd ålakhFk;. mJgw;wp

ßd;dr≥ ghr≥g;Nghk;.

,d;ur≥new;wpy; gy Nrr≥r; vQ; d;fs; cs;sd.

mtw;wpNy Kf;¢akhd y Nrr≥r; vQ; d;fis

fPNo fhzyhk;.

Alpha Search
(http://www.calvin.edu/Lib_Resources/as/ ) 
BUBL (http://bubl.ac.uk/link/ ) 
Digital Librarian 
(http://www.servtech.com/~mvail/home.html) 
Education World (http://www.education-world.com/) 
KidsClick (http://sunsite.berkeley.edu/KidsClick!/) 
Internet Public Library (http://www.ipl.org) 
Librarians' Index
(http://sunsite.berkeley.edu/InternetIndex) 
Looksmart (http://www.looksmart.com/) 
Lycos Top 5% (http://point.lycos.com/categories/) 
Magellan (http://www.mckinley.com/ ) 
The Mining Company (http://home.miningco.com/ ) 
My Virtual Reference Desk (http://www.refdesk.com) 
Open Directory Project (http://dmoz.org/) 
Snap.com (http://www.snap.com) 

AltaVista (http://www.altavista.com)

HotBot (http://www.hotbot.com)

NorthernLight (http://www.northernlight.com)

Excite (http://www.excite.com)

Lycos (http://www.lycos.com)

InfoSeek (http://www.infoseek.com)

Snap (www.snap.com)



35

Ï
d
>
p

m
>
 

 
 

f
v

m
>
p

›
 

1
9
9
9

,tw;wpNyNa ,d;ur≥new;wpy; MfTk; ßugy;akhdJk;> m§f

ntg; gf;fq;fZd; jfty;fis nfhx<l Mfg;ngRa jfty;

gl;baiy itj;§Ug;gJk; “my;uh å];uh” (AltaVista)
Nrr≥r; vQ; d; MFk;. ,J 150 My;ypaDf;Fk; m§fkhd

ntg; gf;fq;fZd; jfty;fis jd;dfj;Nj nfhx<Ls;s

Nrr≥r; vQ; dhFk;.

,d;ur≥new;wpy; §dKk; gy MYuf;fzf;fhd G§a ntg;

gf;fq;fs; cy¢d; ntt;NtW %iyfZy; ,Ue;J

cUth¢atx<zk; cs;sd. mg;gbahYd;> ,e;j Nrr≥r;

vQ; d;fs; vg;gb jkJ jfty; gl;baypy; me;j G§a

ntg;gf;fq;fs; gw;wpa jfty;fis Nrr≥j;Jf;nfhs;¢d;wd

vd;W cq;fSf;F Mr;rRakhf ,Uf;Fk;. Nrr≥r;

vQ; d;fis guhkRf;Fk; epWtdj;§y;> §dKk; G§a

jfty;fis Nrr≥g;gjw;fhf gyr≥ njhlr≥e;J ,d;ur≥new;iw

fx<fhzpj;jtx<zk; ,Ug;ghr≥fs; vd;Wk; ePq;fs; vx<zf;

$Lk;. cx<ikYy; mg;gb ,y;iy. Nrr≥r; vQ; d;fs; G§a

jfty;fis jhkhfNt §ul;L¢d;wd. mjhtJ> G§a ntg;

gf;fq;fZd; jfty;fis jkJ jfty; gl;baypy;

Nrr≥g;gjw;fhf ,e;j Nrr≥r; vQ; d;fs; jd;Nr;irahf

,aq;Fk; W fk;ß§l;lr≥ GNuhf;¢uhk;fis

cgNah¢f;¢d;wd. mg; GNuhf;¢uhk;fis ,d;uyp[d;w;

Vn[d;l; (intelligent agents), Nthr≥k;]; (worms)>
FNwhNyhr≥]; (crawlers)> ];igNlr≥]; (spiders), NuhNghl;];

(robots) my;yJ nghl;]; (bots) vd;W miog;gr≥. ,e;j

fk;ß§l;lr≥ GNuhf;¢uhk;fs; jhkhfNt cy¢y; cs;s

vy;yh ntg; gf;fq;fis itj;§Uf;Fk; fk;ß§l;lr≥fSf;Fk;

nrd;W> mtw;iw gR¥ypj;J mtw;wpy; VjhtJ G§a

gf;fq;fs; Nrr≥f;fg;gl;bUe;jhy; mg; gf;fq;fs; gw;wpa

jfty;fis> Nrr≥r; vQ; d;fZd; jfty; gl;baypy; g§T

nra;¢d;wd. 

,g;NghJ ,d;ur≥new; bnwf;uwp &y;fs;> Nrr≥r; vQ; d;fs;

,ux<bw;Fk; ,ilNa cs;s åj;§ahrKk;> mtw;iwg;

gw;wpa xU W åsf;fKk; cq;fSf;F ¢ilj;§Uf;Fk;.

ehk; njhlr≥e;J ,e;j &y;fis vg;gb cgNah¢g;gJ vd;W

RUf;fkhf ghr≥g;Nghk;. ,d;ur≥new;wpy; gy bnwf;uwpfSk;>

Nrr≥r; vQ; d;fSk; ,Ug;gjhy;> mtw;wpNy ßugy;akhd

YAHOO ,d;ur≥new; bnwf;uwpiaAk;> AltaVista ,d;ur≥new;

Nrr≥r; vQ; idAk; cjhuzkhf vLj;J ehk; mtw;iw

vg;gb cgNah¢g;gJ vd;W RUf;fkhfg; ghr≥g;Nghk;.

YAHOO (yeØ) En˘r›wfq> Dwqk>rQiy

…pWyeKp>pˇ åp>pD?

,d;ur≥new; bnwf;uwpfs; nghJthfNt cgNah¢g;gjw;F

,yFthdit. VndNd;> mit Vw;fdNt ,d;ur≥new;wpy;

,Uf;Fk; ntg;gf;fq;fis tifg;gLj;§ xU xOq;¢y;

itj;§Ug;gjhy;> ehk; Neubahf vkf;F Njitahd

gF§f;F nrd;W vkJ Njliy Muk;ßf;fyhk;. ah$

,d;ur≥new; bnwf;uwpYd; glj;ijf; ftNAq;fs;:

NkNy cs;s glj;§y;> ah$ ,d;ur≥new; bnwf;uwpd; ntg;

gf;fj;§y; tifg;gLj;jg;gl;l ntg; gf;fq;fZd; ßRTfs;

jug;gl;bUg;gij mtjhNf;fyhk;. cjhuzkhf> Arts &
Humanities, News & Media, Education, Regional Nghd;w

ßRTfs; fhzg;gL¢d;wd. ,g; ßRTfs; xt;nthd;Wk;

jkf;Fs;Ns gy cg ßRTfisf; nfhx<Ls;sd.

cjhuzkhf “Education” vd;w ßRitj; njRT nra;jhy;>

mjw;Fs; “Education” njhlr≥ghd gy cg ßRTfisf;

fhzyhk;. fPNo cs;s glj;§y; “Education” ßRit

njRTnra;Ak; NghJ ¢ilf;Fk; y cg ßRTfisf;

fhzyhk;.

,e;j cg ßRTfSk; $l jkf;Fs; gy cg ßRTfisf;

nfhx<bUf;Fk;. vdNt ehk; vd;d ålaj;ijj;

NjL¢d;Nwhk; vd;W vkf;F njZthf njRAkhYd; ehk;

mjw;FRa ßRTfis xOq;fhf> xt;nthd;whf

njRTnra;tjd; %yk; vkf;Fj; Njitahd jfty;fisf;

nfhx<bUf;Fk; ntg; gf;fj;§w;F nry;yyhk;.
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NkNy cs;s glq;fZy;> iug; nra;tjw;fhf xU ,lk;

ålg;gl;bUg;gijAk;> mjw;F mU¢y; “Search” vd;W xU

gl;ld; (Button) ,Ug;gijAk; mtjhNj;§Ug;gPr≥fs;.

,d;ur≥new; Nrr≥r; &y;fZNy ,Uf;Fk; Kf;¢akhd xU

tr§Na ,e;j iug; nra;Ak; ,lkhFk;. vkf;F xU

ålaj;ijg; gw;wp ,d;ur≥new;wpy; mwpa Ntx<Lk; vd;W

itj;Jf;nfhs;Nthk;. Mdhy;> me;j ålak; ah$

bnwf;uwpYy; ve;j ßRTf;Fs; tUk; vd;W vkf;F rRahf

njRahj re;jr≥g;gq;fZy;> me;j ålaj;ij ,e;j iug;

nra;a xJf;¢YUf;Fk; ngl;bf;Fs; iug; nra;J> “Search”
vd;w gl;lid mOj;§dhy;> ehk; iug; nra;j ålaj;ij

xj;j> bnwf;uwpYy; ,Uf;Fk; mj;jid ntg; gf;fq;fZd;

KftRiaAk; ah$ vkf;Fj; jUk;.

cjhuzkhf> ehk; “tamil” vd;W iug; nra;J “Search”
gl;lid mOj;§dhy;> ah$> jMo; njhlr≥ghd jdJ

bnwf;uwpYy; cs;s midj;J ßRTfisAk;> mj;jid

ntg; gf;fq;fisAk; vkf;Fj; jUk;.

NkNy cs;s glj;§y;> ah$ ehd;F ßRTfisAk;> 200
ntg; gf;fq;fZd; KftRfisAk; vkf;F je;§Ug;gij

ePq;fs; fhzyhk;.

ehk; Nkw;nrhd;d Kiwiag; gad;gLj;§ NjLk; NghJ>

vg;NghJNk vkf;Fj; Njitahd ålaj;ij FW¢a

tl;lj;§w;Fs; itj;§Ug;gJ åUk;gj;jf;fJ. VndNy;> ehk;

xU åRthd ålaj;ij Njbdhy;> ,d;ur≥new;

bnwf;uwpfs;> ngUe;njhifahd ntg; gf;fq;fZd;

KftRfis vkf;Fj; jU¢d;wd. Mdhy;> vkf;Fj;

Njitahd KftRia me;j ngUe;njhifahd

KftRfSf;Fs; fx<Lßbg;gJ fbdkhd ålakhFk;.

cjhuzkhf> ehk; jMo; (“tamil”) vd;w åRthd xU

ålaj;ij NjLk;NghJ ah$ vkf;F 200 ,w;Fk; Nkw;gl;l

KftRfis je;jij NkNy ghr≥j;Njhk;. me;j 200
KftRiaAk; xt;nthd;whf NjLtJ vd;gJ Neuj;ij

åuakhf;Fk; nrayhFk;. vdNt ehk; ve;j xU ålaj;ijj;

NjLk;NghJk;> vkf;F cx<ikYy; vd;d Njit vd;gij

KbTnra;J nfhx<L me;j ålaj;ij Njbdhy;> vkJ

Njly; MfTk; ßuNahrdkhdjhf mikAk;. cjhuzkhf>

ehk; “tamil” vd;W Njlhky;> “tamil cinema” vd;W

NjLNthNkahdhy;> vkf;F Njitahd Kf;¢akhd “tamil
cinema” cld; Neubj; njhlr≥Gila ntg; gf;fq;fZd;

KftRfNs vkf;Ff; ¢ilf;Fk;.

vkJ Njliy ,d;dKk; RUf;fNtx<LkhYd;> “tamil cin-
ema” vd;w nrhy;iy iug; nra;Ak; NghJ Nky;Nfhs;

Fwpf;Fs; iug; nra;jhy; vkf;F NkYk; Fiwe;j> we;j>

Njitahd KftRfs; ¢ilf;Fk;.

,d;ur≥new; bnwf;uwpfZy;> ,d;dKk; EZf;fkhd>

f;fyhd NjLjy;fis ehk; Nkw;nfhs;syhk;. Mdhy;>

ehk; ,q;Nf Fwpg;ßl;l rhjhuz NjlNy vkf;F

,d;ur≥new;iw ,yFthf cgNah¢f;f NghJkhdJ.

,d;ur≥new;Wld; ed;F gRl;rakhd ßd;dr≥> ePq;fs;

åUk;ßdhy;> EZf;fkhd> f;fyhd Njly;fis

Nkw;nfhs;syhk;.

,g;NghJ cq;fSf;F> ,d;ur≥new;wpNy MfTk; ßugy;akhd

ah$ (YAHOO – www.yahoo.com) bnwf;uwpia XusTf;F

cgNah¢f;f njRAk;. ehk; njhlr≥e;J mLj;j ,jopy;>

,d;ur≥new;wpy; ßugy;akhd my;uh å];uh (AltaVista –
www.altavista.com) Nrr≥r; vQ; Ny; vg;gb NjLtJ vd;W

åRthfg; ghr≥g;Nghk;. mJ kl;LMd;wp> ,d;ur≥new;wpy;

,Uf;Fk; jMo; ,d;ur≥new; bnwf;uwpfisg; gw;wpAk;

ghr≥g;Nghk;.

•••
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ugQ;rk; gw;wpa xU Njly; M§fhyj;§y; ,Ue;Nj

xt;nthU rKjha> rka mikg;GfZYk;

,lk;ßbj;§Ue;jJ. mf;fhyq;fZNyNa ngUk;

thdrhj;§u ty;Ydr≥fs; ,Ue;jjhf rRj;§uq;fs;

$W¢d;wd. ,e;jg; ßugQ;rk; gw;wpa kNjNd; NjlYf;F

xU G§a cUtk; nfhLj;jJ g§Ndohk; Áw;whx<by;

mjhtJ 1610k; Mx<L fypypNahthy; (Galileo – 1610)
fx<Lßbf;fg;gl;l njhiyfhl;bahFk; (Telescope).
fypypNahåd; ,e;jj; njhiyfhl;bahdJ ßugQ;rk; gw;wpa

gy Nfs;åfSf;F åilje;jJ.

fypypNahåd; njhiyfhl;bf; fx<Lßbg;igj; njhlr≥e;J>

Kd;Çw;wp Ik;gJ (350) Mx<LfSf;Fg;ßd; kNjNd;

ßugQ;rj; Njly; xU G§a mj;§ahaj;§w;Fs; fhyb

itj;jJ. Mk;> 1961k; Mx<L Vg;ßuy; khjk;> 12k; §f§
Nrhåaj; u~;a åQ;QhNahd [_R ffhRd; (Major Yuri A.
Gagarin – April 12, 1961 – Soviet Russia) Kjd;Kjypy;

åx<ntZf;Fr; nrd;W> ºMia tyk;te;jhr≥. kNjNd;

,e;j khngUk; rhjidiaj; njhlr≥e;J åx<ntZ

Muha;r; fs; G§a xU gRkhzj;ij vLj;jd. ,e;jr;

rhjidfSf;nfy;yhk; fuk; itj;jJ> mnkRf;f

åQ;QhNfZd; mg;gNyh-11 (Apollo X1) åx<ntZg;

gazkhFk;. ,e;j mg;gNyh-11 åx<ntZg;gazk;jhd;>

Kjd; Kjypy; re;§uNy; kNjf; fhybiag; g§j;jJ.

1969k; Mx<L> [_iy khjk;> 20k; §f§> ,uT 10:56
kzpf;F> ePy; Mk;];Nuhq; (Neil A. Armstrong – July 20, 1969,
10:56 pm EDT – USA) vd;w mnkRf;f thNay; Muha;r;

epGzr≥ re;§uNy; Kjd; Kjypy; fhyb vLj;J itj;jhr≥.

re;§uNy; fhyb vLj;Jitf;Fksåw;F tsr≥e;Jål;l

åQ;Qhdj;§w;F> ,e;j ßugQ;rk; gw;wpa Kw;W KOjhd

xU ghr≥it ,d;dKk;jhd; ¢ilf;fåy;iy. ßugQ;rj;§d;

Muk;gk;> ,jd; gRzhk tsr≥r; > ,jd; KbT (Origin,
Evolutionn, and Destiny of the Universe) Nghd;w f;fyhd

Nfs;åfSf;F åilNjb åQ;QhNfs;

miye;Jnfhx<bUf;¢d;wdr≥. ,e;jg; ßugQ;rj;§y;

,Uf;Fk;> fUikj; Jthuq;fs; (Black Holes), itw;

Lthr≥/g;fs; (White Dwarf Stars), Rg;gr≥Nehthf;fs;

(Supernovae)> fyf; fs; (Galaxy) Nghd;w åe;ijahd>

ßuMf;fitf;Fk; ålaq;fisnay;yhk; KOikahf mwp-

tjw;F åQ;QhNfs; åjk;åjkhd fUåfisAk;>

njhopy;El;gq;fisAk; cgNah¢f;¢d;wdr≥. ßugQ;rj;§y;

ºMYy; ,Ue;J vj;jidNah MYuk; My;ypad;

iky;fSf;fg;ghy; cs;s ,e;j åe;ijfisg;

ghr≥g;gjw;Fk;> mtw;iwg;gw;wp Muha;tjw;Fk;

njhiyfhl;bfis (Telescope) åQ;QhNfs;

cgNah¢f;¢d;wdr≥. 

vkJ ºMiar; Rw;wpAs;s tZkx<lykhdJ> ßugQ;rj;§y;

neLe;J}uj;§y; ,Ue;J tUk; xZf; f§r≥fSf;F ngUk;

jilahf ,Uf;¢d;wJ. ,jdhy; åQ;QhNfs;

njhiyfhl;bfis åx<fyq;fSld; (Satellites) ,izj;J

åx<ntZYy; xU xOf;¢y; (Orbit) mtw;iw

Rw;wåL¢whr≥fs;. åx<ntZYy; Rw;Wk; ,e;j

njhiyfhl;bfs; ßugQ;rj;§y;

MYuk; MYuk; My;ypad;

iky;fSf;fg;ghy; cs;s

ålaq;fis vy;yhk; glk; ßbj;J>

mtw;iwg;gw;wpa jfty;-fis

Muha;e;J> ºMYy; ,Uf;Fk;

åQ;QhNfSf;F mDg;G¢d;wd.

åx< ntZYy; ,Uf;Fk; ,e;j

njhiyfhl;bfis åx<ntZ Muha;r;  epiyaq;fs;

(Space Observatories) vd;W miog;gr≥.

,e;j åx<ntZ njhiyfhl;bfs; gy åjkhd

njhopy;El;gq;fis cgNah¢f;¢d;wd. ,it

cgNah¢f;Fk; njhopy;El;gq;fSf;F Vw;g ,tw;iw gy

tiffshfg; ßRf;fyhk;. cjhuzkhf:

1. NwbNah åx<ntZ Muha;r;  epiyaq;fs; (Radio 
Observatories)

,it NwbNah f§r≥fis cgNah¢f;Fk; 

njhiyfhl;bfshFk;.

2. ikf;FNuhNtt; åx<ntZ Muha;r;  epiyaq;fs; 

(Microwave Observatories)
,it ikf;FNuhNtt; f§r≥fis cgNah¢f;Fk; 

njhiyfhl;bfshFk;. åx<ntZYy; ,e;j 

njhopy;El;gj;ij cgNah¢f;Fk; 

njhiyfhl;bahdJ ,d;dKk; ,y;iy.

3. ,d;/ßuhnwl; åx<ntZ Muha;r;  epiyaq;fs; 

(Infrared Observatories)
,it ,d;/ßuhnwl; f§r≥fis cgNah¢f;Fk; 

njhiyfhl;bfshFk;. åx<ntZYy; ,Uf;Fk; 

,d;ßuhnwl; åx<ntZ Muha;r;  epiyaj;§w;F 

cjhuzkhf 1995k; Mx<L> etk;gr≥ khjk;> 

INuhg;ßa åx<ntZ mikg;ghy; (European Space 
Agency) åx<ntZf;F mDg;gg;gl;l “I.v];.X”
(ISO – Infrared Space Observatory) åx<ntZ

Muha;r;  epiyaj;ijf; $wyhk;.

4. rhjhuz xZf;f§r≥ åx<ntZ Muha;r;  epiyaq;fs; 

(Visible Spectrum Observatories)
,it rhjhuz kNjNd; fx<Zf;F njRAk; xZf;

f§r≥fis cgNah¢f;Fk; njhiyfhl;bfshFk;. 

,e;j njhiyfhl;bfs; mNdfkhf ºMYNyNa 

fhzg;gL¢d;wd. fßs; (Hubble Space Telescope - 
HST) åx<ntZ Muha;r;  epiyaNk åx<ntZYy;

,Uf;Fk; rhjhuz xZf;f§iu cgNah¢f;Fk; 

Muha;r;  epiyakhFk;.

5. fhkhf; f§r≥ åx<ntZ Muha;r;  epiyaq;fs; (Gamma-
ray Observatories)

,it “fhkh” (Gamma) vdg;gLk; xUtif f§iu

cgNah¢f;Fk; njhiyfhl;bfshFk;. åx<ntZYy;

,Uf;Fk; ,t;tif njhiyfhl;bf;F cjhuzkhf 

P
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nfhk;ud; fhkhf; f§r≥ ( Compton Gamma-Ray 
Observatory – CGRO) åx<ntZ Muha;r;  

epiyaj;ijf; $wyhk;.

6. vf;];Nw åx<ntZ Muha;r;  epiyaq;fs; (X-Ray 
Observatories)

,it vf;];Nw f§r≥fis cgNah¢f;Fk; 

njhiyfhl;bfshFk;. åx<ntZYy; gy vf;];Nw 

njhiyfhl;bfs; cs;sd. ,e;j vf;];Nw 

njhiyfhl;bfZy; “re;§uh” vf;];Nw 

njhiyfhl;bNa MfTk; rf;§tha;e;j e√d 

njhiyfhl;bahFk;.

åk>c<Wq kT‰m> Vx<wvZ Arey>s>SÁm>

vkJ ºMYd; cYNuhl;lj;§w;F Kf;¢a fhuzpahf

,Ug;gJ “xZ”. xZahdJ rf;§Yd; xU tbtkhFk;.

xZr; rf;§iaj; jUk; %yq;fis xZKjy;fs; vd;W

miog;gr≥. ºMf;F xZr;rf;§iaj; jUk; ßukhx<lkhd

,aw;if xZKjy; #RadhFk;. vkJ #Raidål gy

klq;F ngRa> rf;§tha;e;j ,aw;if xZKjy;fs; ,e;j

ßugQ;rj;§y; gy;yhYuf;fzf;¢y; fhzg;gL¢d;wd.

mtw;wpw;F cjhuzkhf ,uåy; thdj;§y; njRAk;

el;rj;§uq;fisf; $wyhk;. ,;e; el;rj;§uq;fs; ºMYy;

,Ue;J gy My;ypad; My;ypad; iky;fSf;F mg;ghy;

,Uf;Fk; xZKjy;fshFk;.

ßugQ;rj;§y; ,Uf;Fk; vy;yhg; nghUl;fSNk mZf;fshy;

(Atoms) Mdit. mZ vd;gJ xU nghUis

Mf;Ftjw;F gad;gLk; xU wpa Jzpf;ifahFk;. vkJ

clk;G> f§iu> Nkir> fy;> ePr≥> fhw;W vy;yhNk

mZf;fshy; Mdit. ,e;j mZf;fs; ,yj;§ud;fs;

(Electrons), GNuhj;§ud;fs; (Protons), ep§j;§ud;fs;

(Neutrons) vd;W Mf Mf Ex<zpa Jzpf;iffisf;

nfhx<L Mf;fg;gl;Ls;sd. ,e;j mZf;fZy; fU vd;W

xU gF§ cx<L. ,e;j fUåNyjhd; ep§j;§ud;fSk;>

GNuhj;§ud;fSk; fhzg;gL¢d;wd. ,yj;§ud;fs;>

#Raidr; Rw;wp Nfhs;fs; tyk;tUtJ Nghy;> vg;NghJNk

mZåd; fUitr;Rw;wp xU xOf;¢y; Rw;wpatx<zk;

,Uf;¢d;wd. ehk; mirahg; nghUl;fs; vd;W

epidj;§Uf;Fk; fy;> Nkir> fl;llq;fs; vy;yhNk vkJ

czr≥TfSf;F mg;ghy; cx<ikYy; mire;jtx<zNk

,Uf;¢d;wd. VndNd; ,it vy;yhNk gy MYuk;

My;ypad; ßy;ypad; §Ry;ypad; mZf;fshy; Mdit.

,e;j mZf;fs; vy;yhNk xU nrf;fDf;F gy My;ypad;

ßy;ypad; jlitfs; m§r≥e;jtx<zk; ,Uf;¢d;wd.

xt;nthU mZitr; Rw;wpAs;s ,yj;§ud;fSk; kzpf;F

25000 iky; Ntfj;§y; mZåd; fUitr; Rw;wp tyk;te;j

tx<zk; ,Uf;¢d;wd. ,g;gb rjh m§r≥e;J

nfhx<bUf;Fk; ,e;j mZf;fs; mZåay;>

,yj;§uNay;> fhe;jåay; khw;wq;fSf;F cs;sh¢

Ngh/w;Nuhd; (Photon) vdg;gLk; xUåj rf;§ia

ntZYL¢d;wd. ,e;j Ngh/w;Nuhd;-fZd; xU Fwpg;ßl;l

rf;§ epiyNa (Energy State) “xZ” (Light) vd;W

miof;fg;gL¢d;wJ.

Ngh/w;Nuhd;fs; mtw;wpd; rf;§

msåw;Nfw;g gy f§r≥

tbtq;fshf fhzg;gL¢d;wd.

NwbNah f§r≥fs; (Radio Rays),
ikf;FNuhNtt; f§r≥fs; (Microwave
Rays), ,d;/ßuhnwl; f§r≥fs; (Infrared
Rays), kNjf; fx<Zf;F Gyg;gLk; xZf;f§r≥fs; (Visible
Light Rays), vf;];Nw f§r≥fs; (X-Ray Rays), fhkhf;

f§r≥fs; (Gamma Rays) vd;W Ngh/w;Nuhd;fZd; rf;§epiy

tbtq;fisg; ßRj;J Nehf;fyhk;. Ngh/w;Nuhd;fZd;

rf;§ia mtw;wpd; ntg;gepiyiaf; nfhx<L ehk;

NtWgLj;§g; ghr≥f;fyhk;. m§ Fiwe;j ntg;gepiyYy;

cs;s Ngh/w;Nuhd;fs; NwbNah f§r≥fisAk;>

ikf;FNuhNtt; f§r≥fisAk; jU¢d;wd. m§ $ba

ntg;gepiyYy; (gy My;ypad; ghif nry; a]; - Millions
of degrees Celsius) cs;s Ngh/w;Nuhd;fs; vf;];Nw

f§r≥fisAk; fhkhf; f§r≥fisAk; jU¢d;wd. Xusåw;F

eLepiyr; rf;§tha;e;j Ngh/w;Nuhd;fNs vkJ fx<fSf;F

njRaf;$ba xZiaj; jU¢d;wd.

Ngh/w;Nuhd;fZd; rf;§epiy tbtq;fZNy xd;wh¢a>

vf;];Nw tbtkhdJ 1895k; Mx<L åy;nfk; NwhQ;rd;

vDk; xU N[r≥kNa ngsjPfåayhsuhy; (Wilhelm

Roentgen – 1895 – German Physicist ) jw;nrayhf

fx<Lßbf;fg;gl;lJ. me;jf; f§r≥√r; d; KOikahd

Fzhk;rj;ij GRe;Jnfhs;shj åy;nfk; NwhQ;rd;> me;jf;

f§Uf;F “X” f§r≥ vd;W ngaRl;lhr≥. mJ ,d;Wk;

vy;NyhuhYk; “vf;];Nw” vd;Nw miof;fg;gL¢wJ.

vNDk; N[r≥kN rhr≥e;j y ehLfZy; ,f; f§uhdJ

“NwhQ;rd; f§r≥” (Roentgen Ray) vd;Nw miof;fg;

gL¢wJ.

,e;j vf;];NwYd; wg;G

vd;dntNy;> rhjhuz kNj

fx<Zf;F njRAk; xZia

cwpQ;rf; $ba Clfq;

fZÇL ,J cwpQ;rg;glhJ

CLUår; nry;tNjahFk;.

cjhuzkhf> xZahdJ vkJ

cliy CLUår; nry;yhJ.

,jdhy; jhd;> #Ra xZYy;

vkJ epoy; epyj;§y;
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njR¢wJ. Mdhy; vf;];Nw f§uhdJ vkJ cliy

,yFthf CLUår; nry;yf; $baJ. vf;];NwYd; ,e;jr;

wg;ßay;ghy;> itj;§aj;JiwYYk;> åx<ntZ

Muha;r; YYk; ,J ,d;W ngRJk; cgNah¢f;fg;gL¢wJ.

itj;§aj;JiwYy; vf;];NwYd; ghtid gw;wp vkf;F

ed;F njRAk;. vf;];Nw glk; vLg;gnjd;gJ ,d;W xU

rhjhuzkhd ålakh¢ål;lJ. itj;§aj;JiwYy;

,Uf;Fk; vf;];Nw glk; vLf;Fk; ,ae;§uj;§y; ,ux<L

Kf;¢a ghfq;fs; cx<L. xd;W> vf;];Nw f§iu

ntZNaw;Wk; gF§ my;yJ vf;];Nw Kjy; (X-Ray Source)
kw;iwaJ vf;];Nwia glnkLf;Fk; vf;];Nw fkuh. vkJ

if> fhy; my;yJ vf;];Nw vLf;fNtx<ba kw;iwa

gF§ia vf;];Nw KjYf;Fk;> vf;];Nw fkuhf;Fk;

,ilYy; itg;gjd; %yk; vf;];Nw glk; xd;iw

vLf;fyhk;. vf;];Nw Kjypy; ,Ue;J ntZtUk;

vf;];NwahdJ vkJ clypy; ,Uf;Fk; jirYÇL

,yFthf CLUår; nrd;WåLk;. Mdhy; vkJ

vYk;ghdJ> ngUk;ghyhd vf;];Nwf; f§r≥fis

jLj;JåLk;. vdNt vf;];Nw (Negative Film) glj;§y;

vYk;G ,Uf;Fk; ,lkhdJ kw;iwa ,lj;ijål

nts;isahf ,Uf;Fk;. ,J itj;§ar≥fSf;F vYk;ßd;

xU glj;ij jU¢wJ.

itj;§aj;JiwYy; vf;];NwahdJ vYk;ßd; xU glj;ij

vLg;gjw;F ghåf;fg;gLtijg; NghyNt åx<ntZ

Muha;r; YYk; vf;];NwahdJ åx<ntZYy; ,Uf;Fk;

fUikj;Jthuq;fs; (Black Holes)> Rg;gr≥Nehthf;fs;

(Supernovae)> fyf; fs; (Galaxy) Nghd;wtw;iw glk;

ßbg;gjw;Fk;> mtw;iwg;gw;wp Muha;tjw;Fk;

ghåf;fg;gL¢wJ. itj;§aj;JiwYy; ghåf;Fk; vf;];Nw

,ae;§uj;§y; ,Ug;gJNghd;W xU nraw;if vf;];Nw

Kjy;> åx<ntZ vf;];Nw Muha;r; f;F Njit ,y;iy.

VndNy;> åx<ntZYy; ,Uf;Fk; fUikj; Jthuq;fs;>

Rg;gr≥Nehthf;fs;> m§ $ba ntg;gepiyYy; ,Uf;Fk;

ntg;g thAf;fs; Nghd;wit vf;];Nw

f§r≥fis ntZNaw;W¢d;wd.

vdNt mf; f§r≥fis xU

vf;];Nw fkuh nfhx<L

ifg;gw;Wtjd; %yk;

åx<ntZYy; ,Uf;Fk; gy

f;fyhd åx<ntZg; ghfq;fisg;

gw;wp Muhayhk;. åx<ntZ

vf;];Nwf;Fk; itj;§aj;Jiw vf;];Nwf;Fk; ,ilYy;

,Uf;Fk; Mf Kf;¢a Ntw;Wik vd;dntNy;> åx<ntZ

vf;];NwahdJ vf;];Nwia ntZåLk; vf;];Nw

Kjy;fisNa glk;ßbf;ff; $baJ. cjhuzkhf

vf;];Nwf; f§iu ntZåLk; xU Rg;gr≥Nehthit

åx<ntZ vf;];Nw fkuhthdJ glk; vLf;ff;$baJ.

Mdhy;> itj;§aj;JiwYy; ,Uf;Fk; fkuhthy; Kjiy

glk; vLf;f KbahJ. VndNd; itj;§aj;Jiw

fkuhthdJ KjYf;F ntF mU¢y; ,Ug;gjhy; Kjypy;

,Ue;J ntZtUk; f§r≥fs; ßypik (X-Ray Film) ºuz

nrwpTld; KOikahf jhf;¢åLk;. ,jdhy;

Kjiyg;gw;wpa ve;jnthU milahsj;ijAk; ,J ßypMy;

ålhJ. Mdhy; åx<ntZYy; vf;];Nw KjYf;Fk;

vf;];Nw fkuhåw;Fk; ,ilYy; gy ßy;ypad; iky;fs;

,ilntZ ,Ug;gjhy; åx<ntZ fkuhthy; Kjiy

glk;ßbf;f KbAk;. åx<ntZ fkuhthdJ Kjiy

kl;LMd;wp itj;§aj;Jiw fkuhitg; Nghy; KjYf;Fk;

fkuhåw;Fk; ,ilYy; cs;s åx<ntZg; ghfq;fisf;

$l glk; ßbf;ff; $baJ. cjhuzkhf gy ßy;ypad;

iky;fSf;fg;ghy; cs;s xU fyf; Yy; (Galaxy) ,Ue;J

ntZtUk; vf;];Nw f§uhdJ ßugQ;rj;§y; cs;s

gyåjkhd thAf; fyitfshyhd ßuk;khx<lkhd

K¢y;fisj; (Gas Clouds) jhx<bNa vf;];Nw fkuhit

te;jil¢d;wJ. ,e;j thA K¢y;fs; gy vf;];Nw

f§r≥fis cwpQ; åL¢d;wd. ,jdhy;> fkuhåy; ,e;j

K¢y;fZd; glk; xd;W gb¢wJ.

åk>c<Wq Âtl>

åk>c<Wq pdm>

åÎk>k Wvx<Dy ik

åk>c<Wq PLMl>

ikYn̆ pT◊
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vf;];Nw åx<ntZ Muha;r;  epiyaq;fs; (X-Ray
Observatories) åx<ntZYy; cs;s vf;];Nw f§r≥fis

ifg;gw;Wtjw;F vf;];Nw njhiyfhl;bfisg;

gad;gLj;J¢d;wd. njhiyfhl;bfs; %yk; ifg;gw;wpa

vf;];Nw f§r≥fisf; nfhx<L glq;fis vLg;gJ

kl;LMd;wp> mf; f§r≥fZd; Ntfk;> rf;§> kw;Wk; mtw;wpd;

,yj;§uNay; khw;wq;fs; Nghd;wtw;iw Muha;tjd; %yk;

ßugQ;rk; gw;wpa gy ålaq;fis ,it NrfRf;¢d;wd.

vf;];Nw f§r≥fs; rhjhuz xZf;f§r≥fisg; Nghy;

fx<zhbfZy; gl;L CLUår; nry;yf; $bad. Mdhy;

,f;f§r≥fs; fx<zhbfZÇL CLUår; nry;Yk; NghJ>

xU Ner≥ ghijYy; gazk; nra;t§y;iy. khwhf> ,it

xU gutisT ghijYNyNa gazk; nra;¢d;wd. ,g;gb>

gutisTg; ghijYy; gazk; nra;Ak; f§r≥fis xNu

,lj;§y; re;§f;fitj;J xU nghJ Fåag; Gs;Zia

Vw;gLj;Jtjw;fhf> vf;];Nw njhiyfhl;bfZy;> jbj;j>

ngUk; Foha;fs; Nghd;w tbåyhd> fx<zhbfs;>

¢l;lj;jl;l f§r≥fSf;F rkhe;jukhf> Mdhy; cs;Nehf;¢a

wpa Nfhzj;§y; xOq;fikf;fg; gl;bUf;Fk;.

KjyhtJ glk; vLf;ff;$ba vf;];Nw

njhiyfhl;bahdJ> wpf;fhr≥Nlh [pahf;nfhN (Riccardo
Giacconi) vd;w åQ;QhNYd; jiyikYyhd xU

åQ;QhNfs; FOthy; fx<Lßbf;fg;gl;lJ. xU wpa

nwhf;fw;wpd; cjåAld; ,e;j njhiyfhl;b 1965k;
Mx<L #RaNd; Nkw;gug;ßYs;s ntg;gg; gF§fis glk;

vLg;gjw;F gad;gLj;jg;gl;lJ.

Mdhy; ,d;W åx<ntZYy; gy

vf;];Nw njhiyf;fhl;bfs;

cs;sd.

1978k; Mx<L ehrhthy; (NASA) Vtg;gl;l Id;];iud;

vf;];Nw åx<ntZ Muha;r;  epiyaNk (Einstein
Observatory – First Imaging X-Ray Observatory) glk;

vLf;ff;$ba KjyhtJ åx<ntZ Muha;r ;

epiyakhFk;. Id;];iud; njhiyf;fhl;bahdJ

ßugQ;rj;§y; cs;s 7000 vf;];Nw Kjy;fis milah-

sk; fhl;baJ. ,ijj; njhlr≥e;J gy vf;];Nw åx<ntZ

Muha;r;  epiyaq;fs; Vtg;gl;Lål;ld. cjhuzkhf

ßd;tUk; åx<ntZ Muha;r;  epiyaq;fisf; $wyhk;.

ROSAT

,J mnkRf;fh> ,q;¢yhe;J> N[r≥kN M¢a %d;W

ehLfZd; $l;L Kaw; ahy; 1990k; Mx<L Vtg;gl;l

NwhQ;rd; rw;uiyl; (Roentgen Satellite) my;yJ Nwhrw;

(ROSAT) vd miof;fg; gLk; vf;];Nw åx<ntZ Muha;r;

epiy- akhFk;. ,e;j njhiyfhl;b ßugQ;rj;§y; cs;s

njRe;j vf;];Nw Kjy;fZd; vx<zpf;ifia 60000 Mf

car≥j;§aJ.

ASCA

ASCA (Advanced
Satellite for
Cosmology and Astrophysics)
åx<ntZ Muha;r;  epiyakhdJ

mnkRf;fhådJk;> [g;ghNdJk; xU

$l;L Kaw; ahFk;. 1993k; Mx<L

Vtg;gl;l ,e;j vf;];Nw åx<ntZ

Muha;r;  epiyakhdJ ßugQ;rj;§y;

klk>S

Eyq>ik åk>c<Wq Âtl>

Vx<wvZYl> E‰k>m>

wvp>p veÁk>kz˘

åk>c<Wq Vx<wvZ

Arey>s>S Filym>

kx<xeDkZn˘

prviz◊ Wmq>prp>∏

kx<xeDkZn˘aTprviz◊ Wmq>prp>∏

kx<xeDYBz ̆…d>∏m>

åk>c<Wq kT›kz̆

Vyp>

∏zZ̆
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,Uf;Fk; vf;];Nw f§r≥fis ntZåLk; ntg;g

thAf;fisg;gw;wp Muha;tjw;fhf

mDg;gg;gl;lJ.

RXTE

ehrhthy; (NASA) 1995k; Mx<L

mDg;gg;gl;l RXTE (The Rossi X-Ray
Timing Explorer) åx<ntZ Muha;r;  epiyaj;§d;

juTfs; fUikj;Jthuq;fs; (Black Holes)> ep§j;§ud;

el;rj;§uq;fs; (Neutron Stars) gw;wpa åQ;QhNfZd;

Njly;fSf;F ngRJk; cjTk; vd;W v§r≥ghr≥f;fg;gL¢wJ.

BeppoSAX

,j;jhyp åx<ntZ Muha;r ;

mikg;ßdJk; (Italian Space Agency)>
nejr≥yhe;J åx<ntZ mikg;ßdJk;
(Netherlands Agency for Aerospace
Programs) $l;L Kaw; ahf Vg;ßuy;

khjk;> 30k; §f§> 1996k; Mx<L

Vtg;gl;l åx<ntZ Muha;r;  epiyaNk BeppoSAX
MFk;.

CHANDRA

“re;§uh” vf;];Nw åx<ntZ

Muha;r;  epiyak; (Chandra X-Ray
Observatory)> [_iy khjk;> 23k;
§f§> 1999k; Mx<L ehrhthy;

(NASA) Vtg;gl;lJ. ,g;NghJ

,Uf;Fk; m§$ba rf;§tha;e;j

vf;];Nw njhiyf;fhl;b ,JthFk;.

,J ,d;W åx<ntZYy; ,Uf;Fk; kw;iwa

njhiyf;fhl;bfisål ,ux<Lklq;F J}uj;§y; ,Uf;Fk;

ålaq;fis ghr≥f;ff; $bajhFk;. AXAF (Advanced X-Ray
Astrophysics Facility) vd;w ngaUld; Muk;ßf;fg;gl;l

,e;jj; §l;lk;> Rg;ßukzpad; re;§uNrfr≥ vd;w

å Q ; Q h N Y d ;

Qhgfhr≥j;jkhf “re;§uh”
vd;W ngar≥khw;wk;

nra;ag;gl;lJ. 

sf>Tre Vx<wvZ

A r e y > s > S

Filym>

(Chandra Observatory)

ßugQ;rk;;..... gaq;fuq;fSk;> åe;ijfSk; epiwe;j xU

G§r≥. ,e;j ßugQ;rj;§d; åe;ijfisf; fw;gjw;fhf>

mnkRf;f åQ;QhNfshy; ,UgJ Mx<Lfs; nrytopj;J

cUtikf;fg;gl;L> 1999k; Mx<L> [{iy khjk;

Rg;ßukzpad; re;§uNrfr≥ vd;w ,e;§aRd; ngaUld;

åx<ntZf;F mDg;gg;gl;l 1.3 ßy;ypad; mnkRf;f

nlhyr≥fs; ngWk§ahd ($1.3 Billion) vf;];Nw åx<ntZ

Muha;r;  epiyaNk ,e;j “re;§uh” MFk;.

1910k; Mx<L yh$Ry; ßwe;J> nrd;id fy;ÂRnahd;wpy;

(B.Sc. Physics – Presidency College, Madras) jdJ

gl;lg;gbg;ig Kbj;J> ßd; ,q;¢yhe;§y; Nfk;ßwpl;[;

gy;fiyf;fofj;§y; (University of Cambridge) fyhep§g;

gl;lj;ijg; ngw;W> 1937k; Mx<L f;fhf;Nfh

gy;fiyf;fofj;§y; (University of Chicago)
åRTiuahsuhf Nrr≥e;J åx<ntZ Muha;r; Yy; jdJ

tho;f;ifia mr≥g;gzpj;j Rg;ßukzpad; re;§uNrfRd;

ngaNu ,e;j åx<ntZ Muha;r;  epiyaj;§w;F

,lg;gl;Ls;sJ. ,Ugjhk; Áw;whx<bd; Mfr; we;j

åQ;QhN vd;W fUjg;gLk; Id;];iuDf;F (Einstein) ßd;

åx<ntZiag; gw;wp Mokhfr; e;§j;j åQ;QhNfZy;

re;§uNrfUk; xUtuhthr≥. ,tRd; fx<Lßbg;Gf;fZy;>

“re;§uNrfr≥ vy;iy” (Chandrasekhar Limit) vd;W

$wg;gLk; itw; Lthr≥/g; (White Dwarf)
gw;wpa nfhs;if Fwpg;ßlj;jf;fJ.

1983 ,y; el;rj;§uq;fs; gw;wpa

,tRd; Ma;Tf;F Nehgy; gRR

¢ilj;jJ (Nobel prize for his the-
oretical studies of the physical
processes important to the structure
and evolution of stars). 1995k;

Íp>PrmXyn˘ sf>TrWsk›
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Mx<L> Mf];L khjk; 21k; §f§ f;fhf;Nfhåy;

fhykhd ,tRd; ngar≥ nfhz;l åx<ntZf;fyk; ,d;W

åx<ntZYy; Muha;r; fis elj;J¢d;wJ.

jw;NghJ åx<ntZYy; ,Uf;Fk; vy;yh vf;];Nw

åx<ntZ Muha;r;  epiyaq;fis ålTk; ,ux<L klq;F

m§fkhd njhiyJ}u ghr≥itnfhx<l

njhiyf;fhl;biaAk;> 25 klq;F njZthd glj;ij

vLf;ff; $ba fkuhitAk;> Ex<zpa Ma;Tfis

Nkw;nfhs;sf; $ba åQ;Qhd njhopy;El;gf;

fUåfisAk; nfhx<l m§ rf;§tha;e;j Muha;r;

epiyaNk re;§uh MFk;. re;§uh åx<ntZ Muha;r;

epiyak; ßd;tUk; %d;W Kf;¢akhd gF§fisf;

nfhx<ljhFk;.

1. åx<fyj; njhF§

2. vf;];Nw njhiyfhl;b

3. åQ;Qhd Ma;Tf; fUåfs;

Vx<klt> wteT

re;§uh åx<fyj; njhF§ahdJ> gy fk;ß§l;lr≥fisAk;>

ºMAld; njhlr≥Gnfhs;tjw;fhd gy njhiyj;njhlr≥G

rhjdq;fisAk;> §ul;Lk; jfty;fis g§Tnra;tjw;FRa

jfty; NrMg;Gf; fUåfisAk;> ºMYy; ,Ue;J

fl;Lg;gLj;jf; $ba fk;ß§l;lr≥fisAk; nfhx<Ls;sJ.

mJ kl;Lkd;wp> ,J Md;rf;§iaj; juf;$ba #Ra

Md;fyq;fisAk; nfhx<Ls;sJ.

åk>c<Wq wteilked>D

re;§uhåd; vf;];Nw njhiyf; fhl;bYd; Kf;¢akhd

gF§> m§ $ba njZthd MbfshFk;. ,Jtiu

nra;ag;gl;l MbfZNyNa ngRaJk;> njZthdJk; ,e;j

re;§uhåd; Mbfs; jhd;. vf;];Nw f§r≥fis njZthfTk;>

Jy;ypakhfTk; Fåj;J vf;];Nw fkuhTf;Fs;

mDg;gf;$bathW ,e;j Mbfs; tbtikf;fg;gl;Ls;sd.

Vg>gen Ay>◊ k‰Vkz˘

njhiyf;fhl;bahy; Fåf;fg;gLk;

vf;];Nw f§r≥fis ifg;gw;wp

mtw;iw glk; vLg;gjw;Fk;>

mtw;iw Muha;tjw;Fk; HRC (High
Resolution Camera), ACIS (Advanced
CCD Imaging Spectrometer) vd ,ux<L åQ;Qhd

njhopy;El;gf; fUåfs; cs;sd. ,it kl;LMd;wp>

vf;];Nwf;fZd; rf;§ia Muha;tjw;nfd LETG (Low

Energy Transmission Grating Spectrometer), HETGS (High
Energy Transmission Grating Spectrometer) vDk; NkYk;

,ux<L åQ;Qhd njhopy;El;gf; fUåfs; cs;sd.

1976k; Mx<L ehrhthy; (NASA) Kd;itf;fg;gl;l ,e;j

åx<ntZ Muha;r;  epiyaj; §l;lkhdJ> 1977 ,y;

mq;fPfRf;fg;gl;L cj;§Nahfºr≥tkhf khr≥ry; åx<ntZ

åkhd Muha;r;  epiyaj;§y; (Marshall Space Flight
Center) Muk;ßf;fg;gl;lJ. AXAF (Advanced X-Ray
Astrophysics Facility) vd;W Muk;ßf;fg;gl;l ,e;jj;

§l;lj;ij ngar≥khw;wk; nra;a cj;Nj j;j ehrh> 1998k;
Mx<L> Vg;ßuy; khjk; 16k; §f§ ,j; §l;lj;§w;F xU
nghUj;jkhd ngaiu njRe;njLg;gjw;fhd xU Nghl;bia

mwpåj;jJ. ,g; Nghl;bYd; Kbthf> AXAF vd;w ngaiu

kmreVn̆ oZ ∫D

Vx<klt> wteT
‹Ry Mn˘ klm>

wteilked>D

HRC kmre

ACIS wteT

oZ ßrek>kl> pT

…f>ˇ Visk> k‰Vkz̆

aT wtZven ADt>wteT

‹Ry oZ ∫D

an̆rne

(Low gain antenna)

Vg>gen
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“re;§uh åx<ntZ Muha;r ;

epiyak;” (Chandra Observatory)
vd;W khw;wpaJ. gy

åQ;QhNfZdJk;> njhopy;El;g

ty;Ydr≥fZdJk; fLk;

ciog;ßy; cUg;ngw;w 10>560
,whj;jy; epiwAk;> 45.3 mb

ePsKk;> 64 mb mfyKk; nfhx<l

,e;j vf;];Nw åx<ntZ Muha;r;  epiyak; 1999k;
Mx<L> [{iy khjk; 23k; §f§> ,uT 12:31 kzpf;F

(July 23, 1999, 12:31a.m. EDT) nfhyk;ßah åx<ntZ

åkhdk; %yk; (Columbia Space Shuttle) nfdb åx<ntZ

epiyaj;§y; (Kennedy Space Center) ,Ue;J åx<ntZf;F

mDg;gg;gl;lJ.

re;§uhthdJ> jw;NghJ cs;s vf;];Nw åx<ntZ

Muha;r;  epiyaq;fisålTk; cauj;§y;> ¢l;lj;jl;l

ºMf;Fk; re;§uDf;Fk; ,ilNaahd J}uj;§d; %d;wpy; xU

gq;F J}uj;§y;> xU ePs;tl;lg; ghijYy; (xOf;¢y; -
Orbit) ºMia Rw;wptUfpwJ. ,J xU jlit ºMiar;

Rw;wptu 64 kzpj;§ahyq;fisAk;> 18 epMlq;fisAk;

vLf;Fk;. ºMiar; Rw;wptu vLf;Fk; Neuj;§y; 55
kzpj;§ahyq;fis ,J ßugQ;rj;ij mtjhNg;g§y;

nrYj;Jk;. 

åx<ntZf;F mDg;gg;gl;L 15 ehl;fZd;ßd;> 1999k;
Mx<L> Mf];l; khjk; 7k; §f§ ,W§ahf re;§uh jdJ
,aq;F xOf;if (Operational Orbit) mile;jJ. Mf];l;

khjk;> 12k; §f§> re;§uhådJ njhiyf;fhl;b %b

§wf;fg;gl;L ßugQ;rj;§d; vf;];Nw f§r≥fis re;§uh

ifg;gw;wj; njhlq;¢aJ. Vg;ßuy; khjk;> 19k; §f§ re;§uh
KjyhtJ vf;];Nw glj;ij g§Tnra;jJ.

re;§uh jdJ KjyhtJ ,yf;fhf Cas A (Cassiopeia A)
vDk; el;rj;§uk; xd;W ntbj;Jr; jwpaßd; vQ; As;s

ßuk;khx<lkhd gF§ia glk; vLj;jJ. re;§uhåd;

åQ;Qhd Ma;Tfis itj;J Nehf;Fk; NghJ ,e;j Cas
A MdJ ,w;iwf;F 320 tUlq;fSf;F Kd; jwpa

el;rj;§uj;§d; MF§ vd ek;gg;gL¢wJ. ,e;j Cas A Yd;

ål;lkhdJ 10 xZahx<LfshFk; (Light Years). xU

xZahx<L vd;gJ xU tUlj;§y; xZ nry;Yk; J}ukhFk;

(gj;J §Ry;ypad; ¢Nyh µw;wr≥fs; - 10 Trillion Kilometers).
mg;gbahYd; ,e;j Cas A Yd; ål;lk; ¢l;lj;jl;l 100
§Ry;ypad; ¢Nyhµl;lr≥fshFk;. 1680k; Mx<L> ,q;¢yhe;J

åx<ntZ Muha;r; ahsr≥ N[hd; ßsk;];Rl; (John
Flamsteed) vd;gtr≥> åx<ntZYy; ,g;NghJ Cas A cs;s

,lj;§w;F mU¢y; xU el;rj;§uj;ijf; fx<ljhf Fwpg;G

cs;sJ. mjw;Fg; ßd; vtUNk mijf; fhzåy;iy.

me;j el;rj;§uk; jhd; ntbj;Jr; jwp ,e;j Cas A I

cUthf;¢YUf;¢wJ vd;W ek;gg;gL¢wJ. mg;gbahYd;

,e;j jwy; 319 Mx<LfSf;F Kd; ele;§Uf;f

Ntx<Lk;. ehk; ,q;Nf Fwpg;ßLk; 319 cx<ikYy;

vt;tsT fhyk;? ,e;j Cas A MdJ 10>000
xZahx<LfSf;F mg;ghy; cs;s xd;whFk;. ,e;j Cas A
Yy; ,Ue;J xZ vkJ fx<fis te;jila 10>000
tUlq;fs; vLf;¢d;wJ vd;why;> cx<ikYy; ,e;j

sf>TreVn̆
E

ŒT
o
¯
k
>

ºMYL‰f>ˇ Mkk>

Kd>Dy ∞rm>

6200 iml>
ºMYL‰f>ˇ Mkk>

ØDy ∞rm>

86000 iml>

ºM

wknD Vx<wvZ

Filyt>TL‰f>ˇ

1999 Ôil 23

Er◊ 12:31 (EDT)
wkelm>Pye

Vx<wvZ

Vmen ∫lm>

Vx<wvZk>

Åvp>pd>dˇ

vÒPqp>pek>Kkz˘

PRKn˘qn

Eixk>kp>pd>d

åRwpe‰z˘

wkez˘kln˘

PRKn˘qˇ

sf>Treiv Vx<wvZYl> Vd>Î

wkelm>Pye ºM T‰m>∏Kqˇ

sf>Tre tnˇ EŒT o¯k>ik

Wfek>K pyxt>it Wmq>wkez˘Kqˇ

EŒT o¯k>ik aidf>t◊dn˘

sf>Tre Eyb>Filk> v‰Kqˇ
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el;rj;§ur; jwy; 10>319 tUlq;fSf;F Kd;G ele;§Uf;f

Ntx<Lk;. 

ßugQ;rk; gw;wpa kNjNd; NjlYf;F re;§uh

njhiyf;fhl;bahdJ ngUk; cjåahf ,Uf;Fk; vd;g§y;

re;NjfNk ,y;iy. re;§uh

jug;NghFk; G§a ålaq;fis

mwptjw;F ,e;j åQ;QhNfs;

cyfNk fhj;§Uf;¢d;wJ. re;§uh

gw;wpa Nky§f åguq;fisAk;>

nra;§fisAk; ehrhåDila

re;§uh nra;§fs; vd;w

n t g ; g f ; f j ; § y ;

(http://chandra.nasa.gov/) ,Ue;J ePq;fs;

ngw;Wf;nfhs;syhk;. 

•••
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klk>Skz˘ (Galaxies)

gy MYuk; ßy;ypad; el;rj;§uq;fisAk;> MYuk; MYuk;

G§a el;rj;§uq;fis cUthf;ff;$ba jd;ikia

cila ntg;g thA K¢y;fisAk;> J} g;

glyq;fisAk;> kw;Wk; gy;yhYuf; fzf;fhd

ghfq;fisAk; nfhx<Ls;s ßugQ;rj;§d; xU gF§Na

“fyf ; ” vd;W miof;fg;gL¢wJ. ,J Nghd;W

gy;yhYuf; fzf;fhd fyf; fis nfhx<Ls;s

njhF§fis “fyf; f; $l;lk;” (Galaxy Cluster) vd;W

miog;gr≥. vkJ #Raj; njhF§ ,Uf;Fk; fyf; Yd;

ngar≥ “ghy; njhF§” (Milky Way) MFk;.

fyf;  (GALAXY) vd;w nrhy;> ¢Nuf;fj;§a (Greek)
nrhy;yhd “fyf; ];” (Galaxies) vd;w nrhy;ypy;

,Ue;J te;j nrhy;yhFk;. ¢Nuf;f nkhopYy; “fyf; ];”
vd;gJ “ghy; tl;lk;” (milky circle) vd;gijNa Fwpf;Fk;.

M§ fhyj;§y; thdj;ij mtjhNj;jtr≥fs;> thdj;§y;

vg;NghJNk xU nts;is xZg; ghij xd;W njRtij

mtjhNj;jhr≥fs;. thdj;§y; njRe;j me;j nts;is

xZg;ghijahdJ e;§a ghy; Nghy; ,Ug;gjhf fU§a

fåQr≥fs; fåijfSf;fhf fåij eaj;Jld; “ghy;
ghij” (Galaxy) vd;W tr≥zpj;jhr≥fs;. ,§ypUe;J

“fyf; ” (Galaxy) vd;w nrhy; rhjhuzkhf ghtidf;F

te;jJ. ,tr≥fs; ,g;gb ghåf;fj; njhlq;¢ ,ux<lhYuk;

Mx<LfSf;Fg; ßd;dNu (1610) ,j;jhyp ehl;ilr;

Nrr≥e;j fypypNah jdJ njhiyfhl;biaf; nfhx<L

thdj;ij mtjhNj;J> ,J rhjhuz xZ my;y>

gy;yhYuf; fzf;fhd el;rj;§uq;fNs ,g;gbj;

njR¢d;wd vd;W $wpdhr≥. ,jd; ßd;dr≥ ,d;W

ßugQ;rj;§y; gy ßy;ypad; ßy;ypad; fyf; fs;

,Ug;ghjhf åQ;QhNfs; fx<Lßbj;Js;sdr≥. re;§uh

njhiyf;fhl;bahdJ ,e;j fyf; fs; gw;wpa gy G§a

ålaq;fis vkf;Fj; jUk; vd v§r≥ghr≥f;fg;gL¢wJ.

Íp>p›Wfeve (Supernova)

vkJ #Raj; njhF§Yd; ßwg;G gw;wpa Nfs;åf;F

åilNjb åQ;QhNfs; ,d;Wk; fLikahf

Ntiynra;J nfhx<bUf;¢d;wdr≥. vkJ #Raj;

njhF§ahdJ ßukhx<lkhd el;rj;§uk; xd;W ntbj;Jr;

jWk; NghJ cUthd ntg;g thAf;fZy; ,Ue;Jk;>

jwpa MF§fZy; ,Ue;Jk; cUthd xU njhF§

vd;gNj åQ;QhNfZd; fUj;jhFk;.

ßukhx<lkhd el;rj;§uk; xd;W ntbj;Jr; jWk;

epfo;Nt Rg;gr≥Nehth (Supernova) vd;W

miof;fg;gL¢wJ. xU el;rj;§uk; jdJ mZr;rf;§

vy;yhtw;iwAk; ghåj;J Kbf;Fk;NghJ mjDila

ikaj;§y; mOj;jk; MfTk; Fiw¢wJ. ,jdhy;

ikaj;§y; ,Uf;Fk; mZj;Jzpf;iffs; ntZg;gug;G
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mKf;fk; fhuzkhf eRf;fg;gLk; NghJ mj;

Jzpf;iffZd; mlr≥j;§ahdJ msTf;f§fkhf

m§fRj;J mtw;wpDila ntg;gepiyAk; gy ßy;ypad;

ghiffSf;F (Billions of degrees) caU¢wJ. ,e;j

mjPj epiyia mile;j mZj;Jzpf;ifs; mZåay;

jhf;fq;fSf;F cs;sh¢ me; el;rj;§uj;ij

gLgaq;fukhf ntbj;Jr; jwr; nra;¢d;wd. ,e;

epfo;Nt Rg;gr≥Nehth MFk;. xU el;rj;§ukhdJ ,g;gb

ntbj;Jr; jWk; NghJ me; el;rj;§u mZf; fUf;fZy;

cs;s ep§j;§ud;fs; vy;yhk; xd;whfr; Nrr≥e;J xU

ep§j;§ud; el;rj;§uj;ij (Neutron Star) cUthf;Fk;.

xU Rg;gr≥Nehth jwypy; ,Ue;J ntZNaWk; xZahdJ

10 ßy;ypad; #Rad;fs; xd;whfr; Nrr≥e;J xZia

ntZYl;lhy; ntZtUk; xZr;rf;§ia ål m§fkhd-

jhf ,Uf;Fk;. mJ kl;LMd;wp ,e;j jwyhy;

ntZNaw;wg;gLk; ntg;gthAf;fSk;> J} g;glyq;fSk;

Nrr≥e;J K¢y; glyq;fshf ßugQ;rj;§y; gy MYuk;

Mx<LfSf;F f§r≥√r;ir elj;§agb ,Uf;Fk;.

Rg;gr≥Nehth jwy; elf;Fk; NghJ cUthFk;

m§r≥tiyahdJ (Shock Wave) ntg;gthAf;fisAk;>

J} g;glyq;fisAk; jhf;Fk;NghJ mtw;wpw;¢ilYy;

Vw;gLk; mZåay;> ,urhadåay; jhf;fq;fs;

fhuzkhf G§a #Rad;fSk;> ¢ufq;fSk; cUthFk;.

,g;gb Ie;J ßy;ypad; Mx<LfSf;F Kd; ele;j xU

Rg;gr≥Nehth jwypy; ,Ue;J cUth¢a

#Raj;njhF§Na vkJ #Raj; njhF§ vd;W

ek;gg;gL¢wJ.

,e;j Rg;gr≥Nehthf;fZy; ,Ue;J ntZNaw;wg;gl;l

ntg;gthA K¢y;fs; ntZåLk; vf;];Nw

f§r≥√r;Rf;fis itj;J Muha;tjd; %yk; mit ve;j

tifahd %yfq;fis ve;nje;j re;jr≥g;gq;fZy;

ntZNaw;W¢d;wd vd;W fx<lwpa åQ;QhNfs;

Kide;Jnfhx<bUf;¢d;wdr≥. re;§uh vf;];Nw

njhiyf;fhl;bahdJ ßugQ;rj;§y; ,Uf;Fk; ,e;j

Rg;gr≥Nehth ntg;g thA K¢y;fis Muha ngRJk;

cjTk; vd;W v§r≥ghr≥f;fg;gL¢wJ.

•••

Íp>p›Wfeve StqÒm> o‰ F§t>Trn˘ fd>st>Trt>Tn˘ Pqp>∏m>

a˛s>sk>T Â¯vitÁm> Íp>p›Wfeve Íp>p›Wfeve

peVt>ˇ ÂDt>t Stql> StqLn̆ ås>sÂm>

Prmex<dmen fd>st>Trm>. F§t>Trn̆ fd>st>Trt>Tn̆ Pqp>∏m>

F§t>Trn̆ fd>st>Trm>
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feseVn̆ AXAF Eq>ken wpy› ‹d>Îm> Wped>DYl>

“sf>Tre” wpyir Ân˘ivt>ˇ wvq>Q wpq>qv›k¸dn̆

T‰mT. lLte sf>TrWsk›
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SALES / SERVICE / UPGRADES
(905) 305-8676
FAX: (905) 305-8674
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,e;j ,jopy;.........

1. vRnghUs; cl;nrYj;jy; njhF§ (Fuel Injection System)
2. GifNghf;¢j; njhF§ (Engine Exhaust System)
3. ,ae;§u tY m§fRg;Gj; njhF§ (Engine Power 

Accelerative System)

ida njhopy;El;gq;fisg;Nghd;W thfdj;

njhopy;El;gKk; m§ Ntfkhf tsr≥r; aile;J

nfhx<bUf;¢wJ. thfdj; njhopy;El;gj;§d; ,e;j

m§Ntf khw;wj;§w;F Kf;¢a fhuzk;> njhopy;El;gr;

re;ijYy; ,Uf;Fk; åahghug; Nghl;bfSk;> ,ae;§u

Ntfj;§y; khwpf;nfhx<bUf;Fk; rKjhaj;§d; NjitfSk;>

kw;Wk; vkJ Mlk;gu tho;f;ifj; Njly;fSNk MFk;.

xU thfdj; njhF§ (system) vd;Dk; NghJ> mJ xU

Fwpg;ßl;l Ntiyiar; nra;tjw;fhf nra;ag;gl;l gy cg

ghfq;fis nfhx<l xU njhF§ahFk;. cjhuzkhf>

thfdq;fisj; §Ug;Gtjw;F cjTk; ];Rawpq; (Steering)
MdJ jNahd xU ghfk; my;y. khwhf ,J ];Rawpq;

njhF§Yd; (Steering System) xU mq;fkhFk;. ,Nj

Nghd;Nw> “jLg;Gj; jx<L” (Brake Pedal) MdJ jLg;Gj;

njhF§Yd; (Brake System) xU gF§ahFk;. ,J xU

thfdj;§d; Ntfj;ijf; Fiwg;gjw;F my;yJ thfdj;ij

epWj;Jtjw;F gad;gLk; xU njhF§ahFk;.

,e;j ,jopy; ehk; Nkhl;lhr≥ thfdq;fZd; tY my;yJ

rf;§ ßwg;ßf;Fk; njhF§Yy; (Power Plant System)
,Uf;Fk; Kf;¢a ghfkhd vRnghUs; fl;Lg;ghl;Lj;

njhF§ (Engine Fuel System), vRe;j vRnghUl;fZd;

vQ; a thAf;fis ntZNaw;Wk; GifNghf;¢j; njhF§

(Engine Exhaust System), ,ae;§u tY m§fRg;Gj; njhF§

(Engine Power Accelerative System) Nghd;wtw;iwg; gw;wpg;

ghr≥g;Nghk;.

1. vupnghUs; cl;nrYj;jy; njhF§

(Fuel Injection System)

nrd;w ,jopy; xU rhjhuz Nkhl;lhr≥ thfd vQ; d;

xd;wpd; njhopw;ghLfs; gw;wpAk; vQ; Nd; rf;§iag;

ßwg;ßf;Fk; Kf;¢a ehd;F ,aq;F epiyfs; gw;wpAk;

Muha;e;Njhk;. ,e; ehd;F ,aq;F epiyfZy; Kjy;

epiyahd “cs;thq;F epiy” (Intake) ,d; NghJ

thy;thdJ §wf;fg;gl fhw;Wk; vRnghUSk; ypd;lRDs;

(Cylinder) ,Of;fg;gLk; vd;W fle;j ,jopy;

gbj;§Ug;gPr≥fs;. ,g;NghJ vt;thW ,e;j fhw;Wk;>

vRnghUSk; fl;Lg;gLj;jg;gl;L msthf cs;thq;fg;

gL¢wJ vd;W åRthfg; ghr≥g;Nghk;.

fhw;Wk; vRnghUSk; fl;Lg;gLj;jg;gLk; njhF§Na

vRnghUs; fl;Lg;ghl;Lj; njhF§ (Fuel Injection System)
vd;W miof;fg;gL¢wJ. ,J %d;W tifg;gLk;:
- fhr≥gNww;ur≥ vRnghUs; njhF§ (Carburetor Fuel System)
- fhnrhypd; cl;nrYj;jy; njhF§ (Gasoline Injection System)
- Bry; cl;nrYj;jy; njhF§ (Diesel Injection System)

xU vQ; Nd; ºuz ,af;fj;§w;F> ypd;lRDs;

nrYj;jg;gLk; fhw;Wk;> vRnghUSk; rRahd å¢jj;§y;

fyf;fg;gl;bUj;jy; Ntx<Lk;. ,e;j rRahd å¢jf; fyi-

tia ypd;lRDs; fl;LgLj;§ cl;nrYj;j cjTk;

njhF§Na ,e;j vRnghUl; fl;Lg;ghl;Lj; njhF§ahFk;.

vRnghUZd; ºuz rf;§iaj; jUk; ,e;j fyitYd;

å¢jkhdJ “fhw;W-vRnghUs; å¢jk;” (Air-Fuel Ratio)

Å

pec<krn˘ ‹istesn˘

2
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vd;W miof;fg;gL¢wJ.

,e;j fhw;W vRnghUs; å¢jkhdJ Fwpg;ghf vQ; Nd;

ntg;gepiy> thfdj;§d; Ntfk;> thfj;§d; epiw Nghd;w

fhuzpfZy; jq;¢As;sJ. 

fhr≥gNww;ur≥ vRnghUs; njhF§ (Carburetor Fuel System)

ehk; Kd;dr≥ Fwpg;ßl;l> ß];uNd; (Piston) cs;thq;F

epiyYd; NghJ> ypd;lRDs; xU ntw;wplk;

cUthf;fg;gL¢d;wJ. ,t; ntw;wplj;ij (mKf;fk;;

Fiwe;j) Nehf;¢> mKf;fk; $ba gF§Yy; cs;s

fhw;Wk;> vRnghUSk; js;sg;gL¢d;wJ. ,g;gb

ypd ;lRDs; cwpQ;rg;gLk; fhw;wpdJ msthdJ>

fhr≥gNww;ur≥ njhF§Ydhy; fl;Lg;gLj;jg;gL¢wJ. 

fhnrhypd; cl;nrYj;jy; njhF§ (Gasoline Injection System)

,d;iw e√d Nkhl;lhr≥ thfdq;fZy; fhzg;gLk; xU

G§a vRnghUs; fl;Lg;ghl;Lj; njhF§j; njhopy;El;gNk

fhnrhypd; cl;nrYj;jy; njhF§ (Gasoline Injection
System) MFk;. ,j; njhF§Yd; ,af;fj;ijf;

fl;Lg;gLj;Jtjw;fhf> fk;ß§l;lr≥fs;> vyf;Nuhzpf;

czr≥§wd; fUåfs; (Electronic Sensors)> vyf;Nuhzpf;

thy;Tfs; (Electronic Valves) Nghd;w e√d cgfuzq;fs;

cgNah¢f;fg;gL¢d;wd.

,q;F fhzg;gLk; fk;ß§l;luhdJ vyf;Nuhzpf;

czr≥§wd; fUåfshy; mDg;gg;gLk; jfty;fis

Muha;e;J> mjw;Nfw;g vyf;Nuhzpf; thy;Tfis §we;J>

%b> ypd;lRDs; cl;nrYj;jg;gLk; fhw;W-vRnghUs;

å¢jj;ijf; fl;Lg;gLj;J¢d;wJ. ,t; tifahd

njhopy;El;gj;ijf; nfhx<l xU Nkhl;lhr≥ thfd

vRnghUs; fl;Lg;ghl;Lj; njhF§ahdJ nghJthf VO

vyf;Nuhzpf; czr≥§wd; fUåfisf; nfhx<bUf;Fk;. ,j;

njhF§fZy; fhzg;gLk;> vRnghUis mDg;Gk;

gk;ßahdJ (Fuel Pump)> fhr≥gNww;ur≥ njhF§fZy;

fhzg;gLk; rhjhuz nghwpEl;g gk;ßiag; Nghy; my;yhJ>

xU vyf;Nuhzpf; gk;ßahfNt fhzg;gLk;. 

Bry; cl;nrYj;jy; njhF§ (Diesel Injection System)

,j; njhF§ahdJ> nghwpEl;gj;§y; ,aq;Fk; xU

njhF§ahFk;. kw;wa ,ux<L njhF§fZYk;

vRnghUshdJ> fhw;Wld; fyf;fg;gl;Nl ypd;lRDs;

cl;nrYj;jg;gL¢d;wJ. Mdhy;> ,j; njhF§ahdJ>

vRnghUshd Briy NeubahfNt ypd;lRDs;

nrYj;J¢d;wJ. Nkw;Fwpg;ßl;l njhF§fZy;> ypd;lRDs;

jfdk; eilngWtjw;F “];ghr≥f; ßsf;” (Spark Plug)
,ypUe;J ntZtUk; neUg;Gg; nghwp mt akhFk;.

Mdhy;> Bry; njhF§fZy; ,e;j “];ghr≥f; ßsf;Ffs;”
ghåf;fg;gLt§y;iy. khwhf> ,j; njhF§fZy;> Kjypy;

ypd ;lRDs; fhw;W mDg;gg;gl;L> ß];udhy;

mKf;fg;gl;L> m§ $ba car≥ mKf;fj;§w;F

cs;shf;fg;gL¢wJ. ,e; epiyYy; fhw;wpd;

ntg;gepiyahdJ m§ car≥ epiyf;F car≥¢wJ (Red
Hot). ,e; epiyYy;> Bry; vx<izahdJ> vRnghUs;

gk;ßahy;> car≥ mKf;fj;Jld; å wg;gLk; NghJ>

ypd;lRDs; jfdk; eilngW¢d;wJ.

2. GifNghf;¢j; njhF§ (Engine Exhaust System)

thfdq;fZy; ,Uf;Fk; Kf;¢akhd njhF§fZy;

GifNghf;¢j; njhF§Ak; xd;whFk;. ypd;lRy; elf;Fk;

jfdj;jhy; ntZYlg;gLk; fopTf; fhw;Wf;fis

mfw;Wtjw;Nf ,j; njhF§ gad;gLj;jg;gL¢d;wJ. mJ

kl;LMd;wp> thfdq;fshy; ntZNaw;wg;gLk; er;R

thAf;fshy; ,aw;ifr; #oy; khriltijf; Fiwg;gJk;

,j; njhF§Yd; xU Kf;¢a NtiyahFk;.

xU GifNghf;¢j; njhF§ahdJ ßd;tUk; Kf;¢a

ghfq;fisf; nfhx<bUf;Fk;.

- ßujhd GifNghf;¢j; njhF§ (Exhaust Mainfold)
,J ypd;liuAk;> GifNghf;¢f; FohiaAk; 

,izf;Fk; njhF§ahFk;

- rj;jj;ij mlf;Fk; njhF§ (Muffler)

AIR ENTERS FILTER

FUEL LINE

LOW PRESSURE,
MECHANICAL FUEL

PUMP

GASOLINE
FROM TANK

MIXTURE IGNITED
BY SPARK PLUG

AIR-FUEL MIXTURE
FLOWS TO CYLINDER

THROUGH
CONTROLS
AIRFLOW AND
ENGINE SPEED

FUEL PULLED
INTO

AIRSTREAM
BY VACUUM

CARBURETOR

FUEL INJECTOR
(FUEL VALVE)

WHEN OPEN, SPRAYS
FUEL TOWARD INTAKE

VALVE

SPARK PLUG
IGNITES MIXTRUE

ELECTRIC
FUEL PUMP GASOLINE

FROM TANK

COPMUTER OR ELECTRONIC
CONTROL UNIT

WIRES TO ENGINE
SENSORS

THROTTLE
VALVE

MECHANICAL INJECTION
NOZZLE SPRAYS FUEL INTO COMBUSTION

CHAMBER

INJECTION
LINE

DIESEL OIL
FROM TANK

AIR COMPRESSED
SO TIGHT, IT BECOMES
RED HOT

NO THROTTLE
USED

AIR INTAKE

HIGH PRESSURE
MECHANICAL PUMP

ONLY AIR FLOWS PAST INTAKE
VALVE AND INTO
COMBUSTION CHAMBER
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,J fopTf; fhw;iw ntZNaw;Wk; NghJ vQ; Ny;

,Ue;J ntZtUk; rj;jj;ijAk;> mKf;fj;ijAk; 

mlf;Ftjw;F cjTk; gF§ahFk;.

- khrfw;Wk; njhF§ (Catalytic Converter)
,J ntZNaWk; fopTf; fhw;Wf; fyitYy; 

,Uf;Fk; er;R thAf;fisAk;> #oiy khrilar; 

nra;af; $ba kw;wa thAf;fisAk; mfw;Wtjw;F

cjTk; gF§ahFk;

- GifNghf;¢f; Foha; (Exhaust Pipes)
,J Nkw;$wpa vy;yhg; gF§fisAk; ,izj;J> 

,W§ahf fopTf; fhw;iw ntZNaw;Wk; FohahFk;.

rj;jj;ijf; fl;Lg;gLj;Jk; njhF§ (Muffler)
GifNghf;¢j; njhF§Yd; Kf;¢a gF§fZy; rj;jj;ij

fl;Lg;gLj;Jk; njhF§Ak; xd;whFk;. vQ; Ny; ,Ue;J

ntZNaWk; fopTf; fhw;whdJ> ngUk; rj;jj;JlDk;>

mKf;fj;JlDk; ntZNaW¢d;wJ. #oiy khrilar;

nra;af; $ba ,e;j rj;jj;ij fl;Lg;gLj;JtJk;> $ba

mKf;fj;Jld; ntZNaWk; fhw;wpd; mKf;fj;ij

Fiwg;gjd; %yk; vQ; Nd; R%fkhd ,af;fj;§w;F

cjTtJk; ,e;jg; gF§Yd; Kf;¢a njhopw;ghLfshFk;.

khrfw;Wk; njhF§ (Catalytic Converter)

Nkhl;lhr≥ thfdj;§d; vQ; Ny; ,Ue;J ntZNaWk;

fopTf; fhw;whdJ> #oiy khRgLj;jf; $ba gy er;R

thAf;fisf; nfhx<ljhf fhzg;gLk;. ,e;j er;R

thAf;fis ntZNa ålhky;> tbfl;b> ,urhadåay;

khw;wq;fs; nra;tjd; %yk; mtw;iw er;rw;w thAf;fshf

khw;WtNj ,e;j khrfw;Wk; njhF§Yd; njhopw;ghlhFk;.

nghJthf xU Nkhl;lhr≥ thfdj;§d; GifNghf;¢j;

njhF§ahdJ xU khrfw;Wk; njhF§iaNa

nfhx<bUf;Fk;. Mdhy;> xd;Wf;Fk; Nkw;gl;l khrfw;Wk;

njhF§fisf; nfhx<Lk; GifNghf;¢j; njhF§fis

tbtikf;fyhk;.

vQ ; Ny; ,Ue;J ntZNaWk; fopTf; fhw;whdJ>

IjNuhfhgd; (HC), fhgd; nkhNdhf;irl; (CO), iejurd;

xf;irl;Lf;fs; (NOx), Nghd;w er;R thAf;fisAk; kw;Wk;

gy khRj; Jzpf;iffisAk; nfhx<L fhzg;gL¢wJ.

,e;j er;RthAf;fis ,urhadkhw;wj;§w;F

cs;shf;Ftjd; %yk;> ,e;j khrfw;Wk; njhF§ahdJ>

,tw;iw jPq;fw;w fhg˜nuhf;irl; MfTk; (CO2)>
ePuhåahfTk; (H2O) khw;W¢wJ. ,e;j ,urhad

jhf;fq;fis Cf;Fåg;gjw;fhf> ,j; njhF§fs;

ngUk;ghYk;> ßyj;§dk;> gNybak;> cNuh§ak; Nghd;w

Cf;¢fisg; gad;gLj;J¢d;wd.

njhopy;El;gr; re;ijYy; gy åjkhd khrfw;Wk;

njhF§fs; fhzg;gL¢d;wd. mtw;wpw;F cjhuzkhf

ßd;tUtdtw;iwf; $wyhk;.

- Monolithic
- Pallet
- Mini Catalytic Converter
- Two-way Catalytic Converter
- Three-way Catalytic Converter
- Dual-bed Catalytic Converter

3. ,ae;§u tY m§fupg;Gj; njhF§

(Engine Power Accelerative System)

Nkhl;lhr≥ thfdj;§d; vQ; d; rf;§ia m§fRg;gJ ,d;W

mNdfkhNdhuhy; åUk;gg;gLk; xU njhopy;El;gkhFk;.

thfdj;§d; tYit m§fRf;f itf;Fk;

njhopy;El;gq;fSf;F cjhuzkhf> “Nur≥Ngh rhr≥r ; q ;”
(Turbo Charging)> “Rg;gr≥ rhr≥r ; q ;” (Super Charging)
M¢a ,ux<ilAk; Fwpg;ßlyhk;.

“Rg;gr≥ rhr≥r;rr≥;” (Supercharger)

,J xU tifahd fhw;Wg; gk;ß (Air Pump) MFk;.

ypd;lRDs; nrYj;jg;gLk; fhw;Wk;> vRnghUSk; Nrr≥e;j

fyitia mlr≥j;§ $ba fyitahf khw;wp ypd;lRDs;

nrYj;JtNj ,g; gk;ßYd; Nehf;fkhFk;. mlr≥j;§ $ba

vRnghUs; fyit-ahdJ ypd;lRDs; jfdkilAk;

NghJ> $ba rf;§ ngwg;-gL¢d;wJ. ,e;j Kiwiag;

SOUND OR 
RESONANCE
CHAMBER

BAFFLES

MUFFLER
SHELL

OUTLET

SOUND OR RESONANCE
CHAMBER

PYREX THERMAL PACKING
RATED TO (1200°F or 650°C)

ACOUSTIC TUBES

INLET

CONVERTER SHELL

OUTER WRAP

INSULATION

FILL PLUG
BED SUPPORT 

INSULATION
CATALYST

INLET GAS CATALYTIC PELLET
COMPOUND

OUTLET GAS
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ghåj;Nj “Rg;gr≥
rhr≥r;rr≥fs;;” vQ ; Nd;

t Y i t

m§fRf;¢d;wd.

“Rg;gr≥ rhr≥r ; q ;”
njhopy;El;gj;§y;> fPNo

fhzg;gLk; %d;W

tifahd “Rg;gr≥ rhr≥-
r;rr≥fs;” rhjhuzkhf

ghåf;fg;gL¢d;wd.

- Centrifugal
Supercharger

- Rotor Supercharger
- Vane Supercharger

“Nur≥Ngh rhr≥r;rr≥”
(Turbo Charger)

“Nur≥Ngh” (Turbo)
vd;w nrhy;yhdJ>

“Nur≥igd;” (Tubine)
vd;w nrhy;ypy;

,Ue;J te;j xU

n r h y ; y h F k ; .

“Nur≥igd;” Nghd;w

rf;fuj;ij cgNah¢f;Fk; xU tif gk;ßNa “Nur≥Ngh
rhr≥r;rr≥” MFk;. ,e;j Nur≥Ngh rhr≥r;rr≥fs;> ypd;lRDs;

xU ºuz jfdj;ij Vw;gLj;Jtjw;F Vw;wthW>

Njitahd fhw;iw cl;nrYj;J¢d;wd. ºuz jfdk;

eilngWk; NghJ> m§f rf;§ ngwg;gL¢wJ.

mJkl;LMd;wp> ºuz jfdk; eilngWtjhy;>

ntZNaw;wg;gLk; fopTf; fhw;wpy; #oiy khRgLj;jf;

$ba er;Rf; fhw;Wfs; fhzg;glkhl;lhJ. vdNt Nur≥Ngh

rhr≥r;rr≥fZdhy;> m§f rf;§ ngwg;gLtJld;> #oy;

khriltJk; Fiwf;fg;gL¢wJ.

Nkhl;lhr≥ thfdj; njhopy; El;gj;§y; gad;gLj;jg;gL¢d;w

y njhopy; El;gq;fisg; gw;wp NkNy ghr≥j;Njhk;. NkYk;

gy njhopy;El;g ålaq;fSlDk;> Nkhl;lhr≥thfdj;§d;

Vida gF§fs; gw;wpAk; mLj;j ,jopy; ghr≥g;Nghk;.

•••

Nfl;lJ. Mdhy; ,e;j g;Gf;fis jahRg;gjw;F Njitahd

Ml;fNsh> gzNkh ,d;nuy; epWtdj;§lk; ,Uf;fåy;iy.

,d;nuy; epWtdj;§y; gzpahw;wpa nul; nfh/g; (Ted Hoff)
vd;gtr≥ jq;fZlk; cs;s Ml;fisAk;> gzj;ijAk; itj;Nj

ß nfhk; epWtdj;§d; åahghuj;ij nty;tjw;fhd §l;lj;ij

tFj;jhr≥. mtRd; §l;lk;> ,e;j gd;Nux<L åj;§ahrkhd

g;Gf;fSf;F g§yhf> me;j 12 åj;§ahrkhd

NjitfisAk; eptr≥j;§nra;af;$ba xU g;ig

jahRg;gNjahFk;.

xd;gJ khjq;fZd; ßd;dr≥> 1/8 mq;Fy mfykhd> 1/6
mq;Fy ePskhd> 2300 uhd; ];ur≥fis nfhx<l xU g;

jahuhdJ. mg;Ngh§Ue;j 3000fd mb fdtsTs;s 18000
ntw;Wf;Foha;fis (Vacuum Tube) nfhx<l ENIAC vd;w

fk;ß§l;lUf;F rkkhd tYit ,e;j wpa g;ghdJ 

nfhx<bUe;jJ. ,Jjhd; 4004 vd;w cy¢d; KjyhtJ

¥.ß.A (CPU).

,e;Neuj;§y; ,d;nuy; epWtdj;§w;F xU wpa ßur;rid

vOe;jJ. ,e;j g;ßw;fhd jahRg;G> åw;gid cRikfs;

vy;yhNk ß nfhk; epWtdj;§w;Nf nrhe;jkhf ,Ue;jd. ,e;j

g;ßd; Kf;¢aj;Jtj;ij czr≥e;Jnfhx<l ,d;nuy; ,e;j

cRikfis 60>000 nlhyr≥fZw;F ß nfhk; epWtdj;§lk;

,Ue;J thq;¢f;nfhx<lJ. ,J ele;j wpJ fhyj;§y;

ß nfhk; epWtdk; ,e;j 4004 vd;w ¥.ß.A itj; jdJ

jahRg;GfZy; ghåf;fhkNyNa> åahghuMd;ikahy;

%lg;gl;Lål;lJ. ,g;NghJ ,e;j ¥.ß.A åd; fx<Lßbg;ghdJ>

Md;åsf;F> njhiyNg > åkhdk; Nghd;wtw;wpd;

fx<Lßbg;GfSf;F xg;ghdjhff; fUjg;gL¢d;wJ.

•••

HOUSING

AIR INTAKE

TO ENGINE

ROTORS

TO ENGINE

VANES

ROTOR

HOUSING

AIR
INTAKE

TO 
ENGINE

HOUSING

COMPRESSOR
WHEEL

AIR
INTAKE

COMPRESSED
AIR OUT

TURBINE 
WHEEL

EXHAUST IN

EXHAUST 
OUT

TURBO SHAFT

COMPRESSOR
WHEEL

km>P§d>d› Pqp>PL‰f>ˇ... (53m> pk>kt> wted›s≥S)
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km>P§d>d›

Pqp>PL‰f>ˇ...

- 1972 w;F ,ilg;gl;l fhyfl;lj;§y;

jahRf;fg;gl;l fk;ß§l;lr≥fs; 3k; jiyKiw

(3rd Generation) fk;ß§l;lr≥fs; vd;W

miof;fg;gL¢d;wd. ,itjhd; Kjd; Kjypy;

,d;b¢Nww;ul; Nrr≥f;¢l; (Intergrated Circuit) my;yJ IC
vd;w njhopy;El;gj;ij ghåj;J jahRf;fg;gl;lit.

1947,y; ngy; ,d; Ma;Tf;$lj;§dhy; (Bell Laboratories)
uhd; ];ur≥ (Transistor) fx<Lßbf;fg;gl;l ßd;G epfo;e;j

Mfg;ngRa fx<Lßbg;G ,e;j IC MFk;. uhd; ];ur≥fis

Muk;gfhyj;§y; cgNah¢j;j NghJ> mtw;iw tar≥fis

nfhx<Nl ,izj;jdr≥. ,jdhy; f;fyhd

Nrr≥f;¢l;Lf;fis jahRf;Fk;NghJ gy;yhYuf;fzf;fhd

tar≥fs; cgNah¢f;fg;gl;ld. ,e;j f;fyhd

tiyg;ßd;dyhy; Vw;gLj;jg;gl;l jilfs; (Noice)
Nrr≥f;¢l;bd; njhopw;ghl;il gh§j;jd. ,jdhy;

cgfuzq;fis jahRg;gjw;F Fiwe;jsåyhd

uhd; ];ur≥fisNa ghåf;f Ntx<bNaw;gl;lJ.

1958,y; nuf;r]; ,d;];Unkd;w; (Texas Instrument) vd;w

epWtdj;§y; gzpahw;wpa [hf; ¢y;ß (Jack Kilby) vd;w

nghwpYayhsr≥ xUtr≥ Md; tiyia (circuit) Mf;Fk;

ghfq;fshd uhd; ];lr≥> jil (Resistor)> nfhs;ssåfs;
(Capacitors)> mtw;iw ,izf;Fk; tar≥fs; Nghd;w

vy;yhtw;iwAk; xNu g; (Chip) ,y; g§f;Fk; Kiwia

fx<Lßbj;jhr≥. ,J jhd; cy¢d; KjyhtJ IC ahFk;.

ßd;G /ngahr≥iry;l; nrMnfhx<lf;ur≥]; (Fairchild
Semiconductors) vd;w epWtdj;§y; gzpGRe;j [Pd;

N`hr≥N (Jean Hoerni)> nwhNgr≥l; Neha;]; (Robert Noyce)
Nghd;Nwhr≥ gy Kd;Ndw;wq;fis mwpKfg;gLj;§dr≥. ,e;j

nwhNgr≥l; Neha;]; jhd; ßd;dr≥ ,d;nuy; (Intel) vd;w

epWtdj;ij epWåatuhthr≥. ,t;thW xU Md; tiyia

KOikahf xU g;ßy; (Chip) g§j;jjdhy;jhd;

cgfuzq;fZd; msTfs; RUq;fj; njhlq;¢d.

,jdhy;jhd; ,d;iwa fk;ß§l;lr≥fs;> njhiyNg fs;>

njhiyf;fhl; fs;> thndhypfs; Nghd;w rfyJk; wpjhf

jahRf;fg;gL¢d;wd. ,g;gb Kjypy; IC fis nfhx<L

wpjhf jahRf;fg;gl;l fk;ß§l;lr≥fZy; IBM 360 vd;w

fk;ß§l;lr≥ ßugykhdJ.

1967,y; gh];fhy; (PASCAL) vd;w fk;ß§l;lr≥ nkhopia

cUthf;f njhlq;¢dhr≥fs;. 1971,y; ,J Kw;Wg;ngw;wJ.

my;Nfhy; (ALGOL) vd;w Kd;ida fk;ß§l;lr≥ nkhop

xd;iwj; jOåNa gh];fhy; nkhop cUthf;fg;gl;lJ.

1984,y; Nghr≥yd;l; (Borland) vd;w epWtdk; Nur≥Ngh

gh];fhy; (Turbo PASCAL) vd;w tbtj;ij

mwpKfg;gLj;§a ßd;G gh];fhy; nkhopYd; ghtid

m§fRj;jJ. mj;Jld; ,jid fw;gJ ,yFthf

,Ue;jJk;> ,J ßugykhtjw;F ,d;ndhU fhuzkhFk;.

1968y; Kjd;Kjyhf nks]; (Mouse) cyfj;§w;F

mw pKfg ; gLj ; j g ; g l ; lJ .

lf;y]; . vQ; y;Ngr≥w;
(Douglas C. Engelbart)
vd;gtr≥ fk;ß§l;liu

åQ;QhNfshy; ghåf;fg;gLk;

xU cgfuzkhf kl;Lk;

,y;yhky;> vy;NyhuhYk; ,yFthfg; ghåf;ff; $ba xU

cgfuzkhf khw;w åUk;ßdhr≥. ,jdhy; nks]; (Mouse)>
åd;Nlh]; (Windows) Nghd;wtw;iw fx<Lßbj;jhr≥. ,tr≥

1964,y; nks]; ,d; KjyhtJ kh§R tbtj;ij> jhd;

jahRj;j åd;Nlh]; GNuhf;¢uhKld; ghåg;gjw;fhf

cUthf;¢dhr≥. ,tr≥ 1968,y; jahRj;j kuj;§yhyhd>

,U rf;fuq;fis nfhx<l nks]; ,w;F ghw;ud;w; (Patent)
vLj;jhr≥. ,e;j ghw;ud;w; ,y; “X-Y position indicator for a
display system” vd;Nw ,jid Fwpg;ßl;bUe;jhr≥. Mdhy;

,jw;F ,izf;fg;gl;bUe;j tar≥ vypYd; thy;

kh§RYUe;jjdhy; “vyp” (Mouse) vd;W nry;ykhf

mioj;jdr≥. ,e;jg; ngaNu ßd;dr≥ epiyj;Jål;lJ.

Mdhy; 1983,y; mg;ßs; (Apple) fk;ß§l;lr≥fZy; nks];

ghåf;fg;gLk;tiu ,e;j nks]; ßugy;akilaåy;iy.

fk;ß§l;lRd; tuyhw;wpy; ,d;nuy; (Intel) vd;w

epWtdj;ij fl;lhak; Fwpg;ßl Ntx<Lk;. 1963,y;
/ngahr≥iry;l; nrMnfhx<lf;ur≥ (Fairchild Semiconductor)
vd;w epWtdj;§d; åahghuk; rRahf eilngwåy;iy.

,jdhy; ,§y; gzpahw;wpatr≥fs; gyr≥ ntZNawj;

njhlq;¢dr≥. /ngahr≥iry;l; epWtdj;ij epWåatr≥fZy;

,Utuhd nwhNgr≥l; Neha;]; (Robert Noyce)> Nfhr≥ld; %r≥

(Gordon Moore) vd;gtr≥fs; jq;fSila nrhe;j

fk;gNia njhlq;f KbT nra;jdr≥. jq;fSila

fk;gNf;F Kjçl;lhsr≥fis §ul;Ltjw;fhf nwhNgr≥l;

Neha;]; xU gf;fj;§y; jq;fSila fk;gN vd;d

jahRf;fg; Ngh¢d;wJ vd;gjid vO§dhr≥. ,jid

ghr≥itYl;l Mr≥l; nwhf; (Art Rock) vd;w rd;ßuhd; ];Nfh

(Sanfransisco) itr; Nrr≥e;j Kjçl;lhsr≥ ,U ehl;fZy;

2.5 My;ypad; nlhyr≥fis §ul;bdhr≥. “Intergrated
Electronics” vd;gjd; RUf;fkhd “Intel” vd;W fk;gNia

ngaRLtnjd;W jPr≥khNj;jdr≥. Mdhy; ,e;j ngaRy;

n`hl;ly; xd;W Vw;fdNt ,Ue;jJ. ,jdhy; ,e;j

ngaiu gzj;§w;F me;j n`hl;ly; epWtdj;§dRlMUe;J

ngw;Wf;nfhx<ldr≥. ,e;j ,d;nuy; (Intel) epWtdk;

Kjypy; nknkhwp g;fisNa jahRj;Jf;nfhx<bUe;jJ.

1969,y; [g;ghNy; ,Ue;J ß nfhk; (Busicom) vd;w

epWtdk; ,d;nuy; cld; njhlr≥Gnfhx<L jkf;F Njitahd 

gd;Nux<L åj;§ahrkhd g;fis jahRj;J jUkhW

3

- rem>Íf>t› mYl>veknÍf>trm>

1964

---- (wted›s≥S 52m> pk>km>)
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Elbert Hubbard says....       

   "You can lead a boy to college
                but you cannot make him think"

But We Will.....
with 18 years of experience
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SCSI (];frp)

SCSI (Small Computer System Interface) vd;gJ

fk;gpa+l;lHfspy; nghUj;jg;gl;bf;Fk;> `hHl; biwt;>

rPb nwhk; biwt;> gpwpd;uH Nghd;wit fk;gpa+l;lhpd;

rP.gp.A TlDk;> kw;wa ghfq;fSlDk; jfty;

ghptHj;jidia Nkw;nfhs;sg; ghtpf;Fk; xU tif

KiwahFk;. ,k; KiwahdJ mg;gps; fk;gpa+l;lH

epWtdj;jpduhy; (Apple Computer) fz;Lgpbf;fg;

gl;L mg;gps; fk;gdpapd; fk;gpa+l;lHfspy; mwpKfg;

gLj;jg;gl;lJ. ,d;W> ,e;j njhopy;El;gkhdJ

mNdfkhf vy;yh fk;gpa+l;lHspYk; ghåf;ff;

$bathW tsHe;Js;sJ. rhjhuzkhf ghtpf;Fk;

IDE Nghd;w njhopy;El;gq;fis tpl SCSI
njhopy;El;gkhdJ tpiuthdJk;> rpwe;jJk; MFk;.

SCSI njhopy;El;gj;ij cgNahfpj;J> xU

fk;gpa+l;lUld; xd;Wf;Fk; Nkw;gl;l fUtpfis (7

my;yJ 15) njhluhf ,izf;fyhk;.

PnP (Plug and Play – gpsf; md;l; gpNs)

PnP vd;gJ fk;gpa+l;lUld; ehk; xU Gjpa fUtpia

,izf;Fk; NghJ> fk;gpa+l;lH jhdhfNt

,izf;fg;gl;l Gjpa fUtpiag; gw;wpa tplaq;fs;

vy;yhtw;iwAk; mwpe;J nfhs;tijNa Fwpf;Fk;.

jw;NghJ ghtidapy; ,Uf;Fk; ikf;FNuh

nrh/g;l;bd; tpd;Nlh]; 95 my;yJ 98 xg;gNww;hpq;

rp];uq;fs; PnP fUtpfis clNdNa fz;Lgpbf;ff;

$bait. mg;gps; fk;gdpapd; fk;gpa+l;lHfspy; ,e;j

PnP njhopy;El;gkhdJ neLfhyj;jpw;F Kd;Ng

ghtidapy; ,Ue;jJ vd;gJ ,q;F

Fwpg;gplNtz;banjhd;whFk;.

USB (A.v];.gp)

fk;gpa+l;lHfSld; fUtpfis ,izg;gjw;fhf

cUthf;fg;gl;l Gjpa ,izg;Gj; njhopy;El;gNk

USB (Universal Serial Bus) MFk;. fk;gpa+l;lHfspy;

Kd;dNu ,Ue;j rPwpay; NghHw; (Serial Port), gwyy;

NghHw; (Parallel Port) Nghd;wit ,d;iwa etPd

fUtpfspd; Njitfisg; g+Hj;jp nra;af; $ba

msTf;F Ntfkhditahf ,Uf;ftpy;iy. ,e;j

Fiwghl;il eptHj;jpnra;tjw;fhf nfhk;ghf;

(Compaq), Igpvk; (IBM), nlf; (DEC), ,d;uy;

(Intel), ikf;FNuh nrh/g;l; (Microsoft), nef; (NEC),
Nehw;uy; (NORTEL) Nghd;w epWtdq;fshy;

fz;Lgpbf;fg;gl;l njhopy;El;gNk USB MFk;. ,e;j

USB njhopy;El;gkhdJ xU nrf;fDf;F 12 nkfh

gpl;fs; nfhs;ssTld; jfty; ghpkhw;wj;ij (12
Mbps) nra;aty;yJ. ,jdhy;> ,J ,d;iwa

ky;hpkPbah (Multi Media) fUtpfshd btpb (DVD),
MP3 fUtp> vk;ngf; tPbnah (MPEG-2 Video)
fUtpfs; Nghd;wdtw;iw ,yFthf ifahs

ty;yjhFk;.

Mirroring (kpwwpq;)

nghpa fk;gpa+l;lH new;NtHf;Ffspy;> Kf;fpakhd gy

juTfs; Fwpg;gpl;l rpy fk;gpa+l;lHfspy; ,Ue;Nj

ngUk;ghYk; ngwg;gLfpd;wd. ,g;gb jfty;fisr;

Nrkpj;J itj;jpUf;Fk; fk;gpa+l;lHfs; nraypoe;J

Nghdhy;> fk;gdpfspd; tpahghuNk nfl;LtpLk;

Mgj;Jf;fs; ,Uf;fpd;wd. cjhuzkhf tq;fpfisf;

$wyhk;. ,g;gbahd re;jHg;gq;fspy;> Kf;fpakhd

jfty;fis xNu khjphpahd ,uz;L my;yJ

mjw;Fk; Nkw;gl;l fk;gpa+l;lHfspy; Nrkpj;J

itg;ghHfs;. ,tw;wpy; xU fk;gpa+l;lH nraypoe;J

Nghdhy;> kw;wa xU fk;gpa+l;lH Ntiy nra;a

Muk;gpf;Fk;. ,ijNa Mirroring vd;ghHfs;.

Hacker (`f;fH)

,d;iwa fk;gpa+l;lH cyfpy;> jfty; ghJfhg;G

vd;gJ xU ngUk; gpur;ridahfNt ,Uf;fpd;wJ.

cynfq;Fk; new;Ntf;FfSld; njhLf;fg;gl;bUf;Fk;

fk;gpa+l;lHfspy; ngUk;njhifahd ,ufrpaj;

jfty;fs; ,Uf;fpd;wd. ,g;gbahd jfty;fisg;

ghJfhg;gjw;fhf fk;gpa+l;lH new;NtHf;Ffspy; gyj;j

ghJfhg;G Vw;ghLfs; nra;ag;gl;bUf;Fk;. Mdhy;>

fk;gpa+l;lH cyfpy; ,Uf;Fk; gy rpwe;j fk;gpa+l;lH

epGzHfs; ,e;j ghJfhg;G Vw;ghLfis cilj;J

me;j ,ufrpa jfty;fis vLf;f ty;ytHfs;.

,tHfisNa `f;NfH]; (Hackers) vd;W miog;gH.

fk;gpa+l;lH new;NtHf;Ffspy; ,Uf;Fk; ghJfhg;G

jilfis cilj;jy; rl;lj;jpw;F KuzhdjhFk;. 

•••
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