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Mrpupa jiyaq;fk;

thD}u;jpapay;

kdpjuplk; thD}u;jpapay; mwpT njhlq;fpafhyk; vJntd ,yFtpy; $wptplKbahJ. Nkw;Fyfk; ,f;fhyj;ij 

jkJ mwpQu;fSld; kl;Lg;gLj;jp rpyE}w;whz;LfSf;Fs; FWfpajhf gjpTnra;a Kw;gl;lNghjpYk;> 2>000 

Mz;LfSf;F Kd;Ng fhw;wpd; tYit gad;gLj;jpgl;lk; Vw;Wjy; gw;wpa rPdf;Fwpg;GfSk;> rpy Mapuk; 

Mz;LfSf;F Kd;Ng tpy;ypd; jz;bdJ tisjifg;igAk; ehzpdJ ,OitiaAk; gad;gLj;jp fhw;wpy; 

kpje;J tpiue;Jjhf;Fk; mk;gpd; gad;ghLfs; gw;wpa Fwpg;GfSk;> ,uhkhazk; Nghd;w ,jpfhrq;fspy; 

rpy Mapuk; Mz;LfSf;F Kd;Ng ,yq;if kd;dd; ,uhtzdhy; gad;gLj;jg;gl;l G];gf tpkhdk; 

(gwf;Fk;Nju;)  gw;wpa Fwpg;GfSk; kdpjuplk; thD}u;jpapay; mwpT rpy Mapuk; Mz;LfSf;F Kd;Ng ,Ue;jij 

ntspg;gLj;Jfpd;wd. 

MdhYk;> mf;fhyfl;lj;jpy; thD}u;jpfs; gazj;Jf;fhf nghJkf;fshy; gad;gLj;jg;gl;l Fwpg;Gf;fs; ,Jtiu 

fpilf;ftpy;iy. Nkw;Fy tuyhw;Wf; Fwpg;Gfspd;gb rpyE}w;whz;Lfspd; Kd;dNu kdpju; caukhd 

,lq;fspy; ,Ue;J ,wf;iffs; Nghd;w gue;j tbtikg;Gfspd; cjtpAld; fhw;wpy; rWf;fp gwf;Fk; Kaw;rpfspy; 

<Lgl;Ls;sik njupfpwJ. 

rpy E}w;whz;Lfspd; Kd;dNu ,yFuf thAf;fs; milf;fg;gl;l thAf;$z;Lfs; (gY}d;fs;) fhw;wpy; kpje;J 

caug;gwg;gpw;F gad;gLj;jg;gl;l gjpTfs; cs;sd. 18k; E}w;whz;by; ,t;thwhd thAf;$z;Lfs; kdpjupd; 

thD}u;jpahf gazj;Jf;F gad;gLj;jg;gl;Ls;sd. thAf;$z;Lfspy; mlq;fpAs;s tspia R+lhf;Ftjd; 

%yk; caukpje;J fhw;wpd; jpirapy; gazk; nra;jikAk; tuyhw;Wf;Fwpg;Gfspy; cz;L. ,it ,d;Wk; 

rpy re;ju;g;gq;fspy; gad;gLj;jg;gLtijf; fhzyhk;. mNjNghy fhw;wpd; cjtpAld; NknyOk; rWf;F  

thD}u;jpfSk; tbtikf;fg;gl;L gwf;Fk; Kaw;rpfs; gy Nkw;nfhs;sg;gl;ld. 

fle;j ,UE}w;whz;Lfspy; ,ae;jpu tYtpd; cjtpAlDk; thd;ntspg; gazq;fis Nkw;nfhs;Sk; 

Kaw;rpfs; Nkw;nfhs;sg;gl;Ls;sd. 20k; E}w;whz;bd; Kw;gFjpapy;> mnkupf;fhitr; Nru;e;j iul;rNfhjuu;fs; 

,ae;jpuj;jpd; cjtpAld; KjyhtJ ntw;wpfukhd thd;ntspg;gwg;ig epfo;j;jpf;fhl;bdhu;. ,tu;fs; jhk; 

tbtikj;j tpkhdj;jpy; rpy E}W mbfs; cauk; tiu nrd;W gynrf;fd;fs; gwe;J muparhjidia 

epfo;j;jpdhu;. 

,e;j Kaw;rp mjpNtfthd; ntspgazq;fSf;fhd etPd tpkhdq;fspd; jahupg;Gf;F tpj;jpl;lJ vd;gjpy; 

,UNtW fUj;Jf;fs; ,Uf;fKbahJ. kf;fs; gutyhf gazpf;Fk; ,d;iwa etPd thD}u;jpfs; kzpf;F 900 

km J}uj;ij flf;f ty;yit. rpy tpkhdq;fs; kzpf;F 2>000 km J}uj;ij flf;fty;yit. ,tw;iwAk; 

fle;J thdntspapy; mjpfJ}uk; mjpfehl;fs; gazpf;Fk; tpz;ntsp Xlq;fSk; tbtikf;fg;gl;Ls;sd. 

,itkzpf;F 28>000 km J}uj;ij flf;f ty;yit. 

“gwitiaf; fz;lhd; tpkhdk; gilj;jhd;” vd;Dk; tupfspd; %yk; ftpQu; fz;zjhrd; ,aw;iffspypUe;J 

ngw;w mwptpd; %yk; kdpjd; jdJ ,ay;ghd Mw;wy;fSf;Fmg;ghy; nraw;gLk; Kaw;rpfis Nkw;nfhz;L 

gyrhjidfis gilj;Js;shd; vd czu;j;jpAs;shu;.  

fyhepjp e. fhu;j;jpNfad;
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ehd; Vd; gwg;gpay; Jiwia 

njupT nra;Njd; vd;W vtuhtJ 

Nfl;lhy;> ehd; mjw;Fg; gjpyhf xU 

Nfs;tpia Nfl;Ngd;| ‘cq;fshy; 

gwf;f KbAnkdpy; Vd; ePq;fs; 

elf;f Ntz;Lk;| vd;W Nfl;Ngd;. 

czTr; rq;fypapd; cr;r kl;lj;jpy; 

,Uf;Fk; kdpju;fs; VNjDk; 

,yf;if miltjw;F jilfisj; 

jhz;br;nrd;W ntw;wp ngWk; 

kdg;ghq;if nfhz;ltu;fs;. 

tsh;r;rpf;fhd Ntl;if vkJ 

,uj;jj;jpy; CwpAs;sJ. ‘cd;dhy; 

kjpypd; Nkyhfg; gha Kbahtpl;lhy;> 

mjD}lhf nry;;’ vd;W vdJ 

jhahu; xU Kiw $wpdhu;. vkJ 

%jhijah;fspd; ,j;jifa 

kdg;ghq;Nf jiu> fly; Kjy; thdk; 

tiu vitnay;yhk; rhj;jpakpy;iy 

vd;W fUjg;gl;lNjh mtw;iw vy;yhk; 

ntw;wpnfhs;s itj;jJ. md;W 

,Ue;j epiyapypUe;J ehk; vt;thW 

thdj;jpD}lhf el;rj;jpuq;fisAk; 

mila KbAk; vd;gij ehk; ,q;F 

ghh;g;Nghk;;.

Kf¥ò¡ f£Liu 1

vkJ md;iwa 

ke;jfjpAk; ,d;Ws;s 

epiyAk;?

ehk; midtUk; 

rpW Foe;ijfshf 

,Ue;j nghOjpypUe;J 

tpiuthf tsh;tjw;F 

fLk; gpuaj;jdq;fis 

Nkw;nfhz;bUe;Njhk;. 

jtSk; gpuhaj;jpy; 

elg;gJ gw;wpAk;> 

elf;fj; njhlq;fpaJk; 

XLtJ gw;wpAk; mLj;jLj;J 

rpe;jpj;Njhk;. Mdhy;> ,uz;L 

kdpjh;fs; kl;Lk;> vq;fisg; 

Nghd;w rhjhuz kdpjh;fspypUe;J 

NtWgl;L> ,d;ndhU gb Nkyhf> 

Xlj; njhlq;fpaJk; gwg;gJ  gw;wp 

‘Kl;lhs;jdkhf’ rpe;jpj;jhh;fs;. Mk;> 

md;W ehk; njUf;fspy; thfdq;fis 

nrYj;jpf; nfhz;bUf;ifapy;> iul; 

rNfhjuu;fshd xu;tpy; kw;Wk; tpy;Ngu; 

thdj;jpy; gwf;f vj;jdpj;jJld; 

mjidr; rhjpj;Jk; fhl;bdu;.

md;W Nfhkhspj;jdkhf fUjg;gl;l 

mtu;fsJ nray;> kpfr; rpwe;j 

fz;Lgpbg;Gfspy; xd;whd Mfha 

tpkhdj;ij cUthf;f topNfhypaJ. 

,J kdpjh;fs; midtiuAk; gpukpf;f 

itj;j KjyhtJ ,ae;jpuk; vdf; 

fUjg;gLfpwJ. 1903k; Mz;by; iul; 

rNfhjuu;fs; jiuapypUe;J thdpy; 

gwf;Fk; jkJ 

fdTfis 59 

nrf;fd;fSf;F 

tpz;ntspapy; 

jf;f itj;j 

fzj;jpypUe;J> 

ePz;l fhykhf 

epfo;e;j tsh;r;rp 

,d;W ehk; vkJ 

ehl;bypUe;J 

tpUk;gpa  

J}u ,lq;fSf;F 

(tpUk;gpdhy; tl 

JUtk; tiu) 

FWfpa fhyj;jpy; 

gazpf;f top 

rikj;Js;sJ. 

kpf ke;j fjp? ,dpNky; ,y;iy!
lgps;A+. jf;]pd up. gu;dhd;Nlh 

glk; 01 : iul; rNfhjuh;fs;  

glk; 01: KjyhtJ tpkhdk;
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kpf ke;j fjp? ,dpNky; ,y;iy!

tpNdhj Mu;tKs;s kf;fspd; 

rpe;jidfSf;F Xh; vy;iyNah> 

KbNth ,Ug;gjpy;iy. vtUk; 

kw;wtiutplf; Fiwe;j rpe;jid 

cilath;fshf ,Uf;fTk; 

tpUk;Gtjpy;iy. ,itNa iul; 

rNfhjuu;fspd; rhjidia Kwpabj;J 

,d;Ws;s ePz;l J}uk;> ePz;l 

Neuk; gwf;Fk; etPd tpkhdq;fs; 

cUthf;fg;gLtjw;F fhuzkhFk;. 

,y;iyah vd;d? mth;fSk; 

gwf;fpwhh;fs;> ehKk; gwf;f KbfpwJ. 

“fhyk; nghd;dhdJ” vd;gJ 

gpugykhd gonkhop. J}uj;ij 

Neuj;jhy; tFf;f fpilg;gJ Ntfk; 

vd;gJ tpQ;Qhdk;. ve;jsT Ntfkhf 

,Uf;fpd;NwhNkh me;jsTf;F gzk; 

rk;ghjpf;fyhk; vd;gij 5k; Mz;L 

khztDk; tpsq;fpf;nfhs;thd;. 

jk;khYk; tpiue;J nraw;gl KbAk; 

vd;gij czuhjth;fs; gpd;du; 

ftiyg;gLk;> mOk; #o;epiy Vw;gLk;. 

mjdhy;jhd; ehk; tpiue;J nraw;gl 

tpisfpNwhk;. ,J gpd;dh; 

ftiyapd;wp mikjpahf tho 

cjTk;.

tpkhdj; Jiwapdh; 

tpidj;jpwd;> ghJfhg;G> 

juk;> Jy;ypak; Nghd;w 

fdjpahd nrhw;fisf; 

fijg;gh;. ,tw;wpd; ,Wjp 

,yf;F Jupjkhf nraw;gLtNj.

tpkhdj;Jiwapdhpd; Nehf;fk; 

tpiuthf mNj Neuk; 

ghJfhg;ghfTk; gwg;gNj 

MFk;. ,d;W 18.38 kzp 

Neuj;jpy; 15>348 fpNyh 

kPw;wu; J}uk; gazpg;gJ 

rhjhuzkhdJ. ,J 

rpwg;ghdJ!

ehk; Vd; tpiue;Jnry;y 

Ntz;Lk;? 

tsh;r;rpapd; NghJ 

ehk; ,aw;ifj; jilfis 

vjph;nfhs;ifapy;> ,ijAk; 

vk;khy; jhz;l KbAkh vd;W 

rpe;jpg;gNj rpwg;ghdJ. vNyhd; 

k];f; (Elone  Musk) vd;gtu; ahu; 

vd;gij ePq;fs; $Fs; %yk; Njb 

mwpe;Jnfhs;syhk;.,e;j kdpjh; 

kpfTk; Nguhir gpbj;jtu; vd;W 

ePq;fs; epidf;fyhk;>Vnddpy; 

mtuplk; NghjpasT gzk; ,Ue;Jk;> 

xNu tpz;ntsp VTfizia 

kPz;Lk; kPz;Lk; kPz;Lk; gad;gLj;j 

KbAkh 

vdepidf;fpwhu;. 

Mdhy; ,t;thwhd 

rpe;jidfNs 

,aw;ifj; 

jilfis 

kdpjh; jhz;l 

cjTk;. ,d;W 

ngupasTila Air 
Bus A380 tif 

tpkhdk; cyfpd; 

ve;j gFjpf;Fk; 550 

gazpfis xNu 

Neuj;jpy; Rke;J 

nry;y ty;yJ. Mdhy;> ,J NghJkh? 

kdpjh;fs; cr;r Ntl;ilahLgth;fshf 

,Ug;gJld; mth;fspd; Nghl;b 

kdg;ghd;ik %jhijauplk; ,Ue;J 

guk;giu myFfspD}lhf ,ay;ghf 

vk;ik te;jilfpd;wd.jw;NghJ 

ehk; gyUld; J}u ,lq;fSf;F 

tpiuthf gazpf;f Kbe;jhYk;> xU 

rpyh; ,ijtpl tpiuthf gazpf;f 

tpUk;Gfpwhh;fs;. nefpo;Tg; gl;ilia 

(rubber band) NkYk; rpwpjsT 

<h;g;gjhy;> mJ vk;ikf; fhag;gLj;jhJ. 

,y;iyah?

xspahdJ Jzpf;if ,ay;Gfisf; 

nfhz;bUf;fpwJ. ehKk; 

Fig 02 :  SapceX ‘Falcon 9’ (Landing)

Fig 03 :  Concorde

Fig 05 :  Concorde Crash Site

Fig 04 : Burning Engine of Concorde
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Kf¥ò¡ f£Liu 1

Jzpf;iffshy; Mdth;fNs. 

mg;gbnadpd; Vd; vk;khy; 

xspiag; Nghy tpiuthf gazpf;f 

Kbtjpy;iy? 

ehk; toikahd vy;iyfisf; 

fle;J nraw;gl Kw;gl;lhy; ,J 

rhj;jpag;gLk;> nghJthf Ntfkhd 

tpkdq;fSf;F “n[l;” vd;W ehk; 

Fwpg;gpLfpNwhk;. ,e;jg; ngaNu 

Ntfj;ij Fwpj;Jf; fhl;LfpwJ. Mdhy; 

n[l; vd;gJ vQ;rpd;fs; ntspNaw;Wk; 

tpir %yk; Vw;gLfpwJ.ntt;NtW 

mstpyhd tpirg; gha;r;ry;fs; 

%yk; cUthFk; tpkhdq;fs; 

ntt;NtW ngau;fisf;nfhz;L 

miof;fg;gLfpd;wd.rg;nrhdpf;> 

Rgu;nrhdpf; kw;Wk; i`g;gu;nrhdpf; 

vd gy tpkhdq;fs; cz;L. ,it 

vQ;rpd;fs; %yk; Vw;gLk; tpirg; 

gha;r;ry;fspd; Ntfj;ijg; nghUj;Nj 

NtWgLfpd;wd. ,Ug;gpDk; mit 

xspapd; Ntfj;ij mz;kpf;fNth> 

jhz;lNth Kbatpy;iy. Mdhy; 

xypapd; Ntfj;ij jhz;lf; $bajhf 

,Ue;jJ.

xypapd; Ntfj;jpy; thdj;jpy; kdpjd; 

gazpg;gJ Fwpj;J ehk; jpUg;jpaila 

KbAkh? ,y;iy vd;gNj gjpy;.

,g;NghJ  xypapd; Ntfj;ijtpl 5 

my;yJ 10 klq;F mjpf Ntfj;jpy; 

gazpg;gNj vkJ ,yf;F.me;jf; 

fl;lj;ijNa i`g;gu;nrhdpf; 

tpkhdq;fs; mile;Js;sd. 

fpgPh;> kpf; kw;Wk; vg;-35 Nghd;w 

tpkhdq;fs; ,tw;Ws; rpythFk;. 

,it xypj; jilia cilj;jit. 

xypapd; Ntfj;ijtpl mjpfkhf 

gazpf;fty;yd. rup> mjpf 

vz;zpf;ifapyhd kdpju;fis 

xypapd; Ntfj;ij 

jhz;ba Ntfj;jpy; 

mDg;g KbAkh? Mk;. 

mJ rhj;jpag;gLk;. mJ 

njhlu;ghd eltbf;iffs; 

jw;rkak; Nkw; 

nfhs;sg;gl;L tUfpd;wd. 

Jujpu;\;ltrkhf me;j 

gazq;fs; RKfkhf 

Kbtilatpy;iy. 

Rgu;nrhdpf; rptpy; 

tpkhdk; “nfhd;Nfhl;” 

vd;W miof;fg;gLfpwJ. 

,J 1976k; Mz;L 

jahupf;fg;gl;lJ. ,jdhy; tho;if 

,yFthFk; vd vjpu;ghu;f;fg;gl;lJ. 

Mdhy; mJ jahupf;fg;gl;likf;fhd 

cz;ikahd Nehf;fk; 

epiwNtwtpy;iy.

1976k; Mz;L Kjy; 2003 tiu 

gpupj;jhdpa - gpnuQ;r; Nlh;Ngh 

n[l; tpkhdk; kzpf;F 2180 

fpNyh kPw;wh; Ntfj;jpd; %yk; 

tu;j;jf Nghf;Ftuj;ij rpwg;ghf 

Nkw;nfhz;lJ.

1977k; Mz;bypUe;J Nrhtpal; 

A+dpad; jahupg;ghd Tupolev Tu – 
144 ,u\;ahtpd; jpwid fhz;gpj;j 

,uz;L Rg;gh;nrhdpf; tpkhdq;fspy; 

xd;whFk;. Mdhy; gy rhjidfSld; 

gy mopTfSk; Vw;gl;ld.

epA+Nahu;f; efupypUe;J yz;ld; 

nrd;W jpUk;g ,e;j tpkhdf; 

fl;lzkhf 12>500 nlhyu;fs; 

,Ue;jJ. ,J rhjhuz gazf; 

fl;lzj;ijtpl 30 klq;F 

mjpfkhFk;.

2000k; Mz;L [Piy khjk; 25k; 

jpfjp tpkhdr; Nrit Jiwapy; xU 

fupehs; vd;Nw $wNtz;Lk;. 43.5 

nrd;upkPw;wu; ePsKk; 3.4 nrd;upkPw;wu; 

tpl;lKk; nfhz;l tpkhd lau; 

rWf;fpajhy;> tpkhdj;jpd; vupnghUs; 

nfhs;fyd; ntbj;J vQ;rpid jhf;fpa 

tpgj;jpy;> tpkhdj;jpy; gazpj;j 109 

Ngu; capupoe;jdu;. ghupa rj;jj;Jld; 

,e;j tpgj;J Vw;gl;lJ. ,e;j tplak; 

gw;wp Nkyjpf jfty;fis (Air France 
flight 4590) vd;w ,izaj;jpy; 

NjLtjd; %yk; ngw;Wf;nfhs;syhk;. 

,j;jifa rk;gtq;fshy; kf;fs; 

ftiyailatpy;iy. ,j;jifa 

mdu;j;jq;fisAk; jhz;b NkYk; 

tYthd tplaq;fs; Nehf;fp 

kdpjdp;d; gazk; ,Ue;jJ. Fwpj;j 

nfhd;Nfhl; n[l; tpkhd tifNkYk; 

3 tUlq;fSf;F ,aq;fpa gpd;du; 

2003k; Mz;L Xa;T ngw;wJ.

2018k; Mz;L eh]h epWtdk; 

,uz;lhk; jiyKiw nfhd;Nfhl; 

tpkhdq;fis mwpKfk; nra;jJ. 

kf;fspd; tho;iff;F NkYk; 

mjpf Ntfj;ij nfhLg;gNj ,jd; 

Nehf;fkhFk;. nfhd;Nfhl; tpkhdj;jpd; 

rNfhjud; vd fUjg;gLk; X-59 QueSST 
thdpy; 2023k; Mz;lstpy; cyh 

tUk; vd mnkupf;fh mwptpj;Js;sJ. 

,k;Kiw rpwg;ghd mjptpNrl Nrit 

fpilf;Fk; vjpu;ghu;f;fg;gLfpwJ.

vt;tsT Ntfj;ij vk;khy; mila 

KbAk;?

,d;W xUrpyUf;F fpilj;Js;s 

Rg;gu;nrhdpf; tpkhdj;jpy; gazpf;Fk; 

tha;g;G> tpiutpy; midtUf;Fk; 

fpilf;fyhk;. kf;fs; cyfpy; Neuhf 

gazpj;j mDgtj;ijf; fle;J 

i`g;gu;nrhdpf; tpkhdq;fs; %yk; 

tise;J gazpf;Fk; mDgtj;ij 

ngWk; tha;g;G fpl;Lk;.

md;W fdtpy; fz;l gy tpQ;Qhd 

mjPj Kd;Ndw;wq;fisAk; vjpu;fhy 

tbtikg;Gf;fisAk; ,d;W 

vk;Kd;dhy; ghu;f;f $bajhf cs;sJ. 

Mdhy; ,e;j Muha;r;rpfis Muk;gpj;j 

mNj kdpjd; <w;wpy; Kbit 

fhz;gjpy;iy. gy fdTfs; edthf 

khwty;yd. tpQ;Qhd fz;Lgpbg;gpy; 

i`g;gu;nrhdpf; tpkhdNk> n[l; 

tpkhdj;jpd; ,uz;lhk; fl;lkhf 

cs;sJ. ,J tbtikg;G kl;lj;jpy; 

cs;sJ. gy Nfhl;ghl;L kw;Wk; 

nfhs;if uPjpahd tbtikg;Gf;fs; 

iftrKs;sd.

gyu; X- men vDk; njhiyf;fhl;rp 

njhliu ghu;j;jpUg;gPu;fs;. mjpy; 

X- plane vDk; tpkhdk; tUfpwJ.

xypapd;; Ntfj;ijtpl 3 klq;F mjpf 

Ntfk; nfhz;l ,e;j tpkhdj;ij 

mnkupf;f tpkhdg;gil gad;gLj;jp 

cs;sJ. SR-71 Blackbird MdJ X- 
men njhlupy; fhz;gpf;fg;gLk; tiu 

,j;jifa tpkhdk; cyfpy; cs;sJ 

vd;gij kf;fs; mwpe;jpUf;ftpy;iy. 

1960fspy; Muk;gpj;J 1998k; Mz;L 

Xa;T ngw;w Blackbird tpkhdk; 

thdpy; midtiuAk; NtT 

ghu;j;jJ. ,e;j tpkhdk; kzpf;F 

3>529 fpNyhkPw;wu; Ntfk; gazpf;f 

Fig 06 :  Lockheed SR-71 “Blackbird”
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$baJ vd;gij nyhf;`Pl; epWtdk; 

kw;Wk; mnkupf;f tpkhdg;gil 

fz;lwpe;js;sd. cyfpy; kpf 

Ntfkhd tpkhdkhf ,Ue;j ,J 

1976 ,w;F gpd;du; NkYk; NkYk; 

tpUj;jpaile;J gy vy;iyfisj; 

njhl;lJ. Mdhy; ehk; ,d;W 

i`g;gu;nrhdpf;;; tpkhd fhyj;jpy; 

,Uf;fpNwhk;.Nghl;b tYthf 

Muk;gkhfpAs;sJ.

mnkupf;fhTk; u\;ahTk; cyf 

njhopy;El;g ty;yuR Nghl;bapy; 

<LgLtjhy; gy Gjpa tplaq;fSk; 

mgptpUj;jpfSk; ,e;j Jiwapy; 

Vw;gl;l tz;zk; cs;sd. Boeing 
X-51 Waverider vDk; tpkhd 

tif mwpKfj;NjhL> mnkupf;fh 

jw;rkak; Kd;dpiyapy; cs;sJ. ,J 

guPl;rhu;j;jkhf xypapd; Ntfj;ijtpl 

(Mach 5) 5 klq;F mjpf Ntfj;Jld; 

gazpf;f ty;yJ. mjhtJ kzpf;F 

6>174 fpNyhkPw;wu; gazpf;fpwJ vd;gJ 

fz;lwpag;gl;Ls;sJ.

,Nj Ntis vq;F u\;ah cs;sJ? 

,e;j Nghl;bia mtu;fs; iftpl;L 

tpl;lduh? ghuk;gupak; mUfpa gy 

tplaq;fspy; u\;ah ed;F Kd;Ndw;wk; 

fz;Ls;sJ.i`g;gu;nrhdpf;;;; fpisl; 

thfdk; vd;gNj u];ahtpd; Gjpa 

i`g;gu;nrhdpf; tpkhdk;. mnkupf;fh 

xypapd; Ntfj;ijtpl 12 klq;F 

mjpf Ntfk; nfhz;l tpkhdj;ij 

jahupf;f Kw;gLk; mNj Ntis 

u\;ah cypiatpl 10 klq;F mjpf 

Ntfk; nfhz;l tpkhdj;ij jahupj;J 

tUfpwJ. ,JNt Ntt; iulu; vDk; 

tbtikg;gpd; mbg;gil jj;Jtk;.

Ntt; iulu; - ‘Waverider’ vDk; 

tbtikg;G vd;gJ ke;jpu je;jpuk; 

my;y> Mdhy; mJ xU jiu kl;l 

fl;likg;G> ,J fly; miyfis 

Xl;l ty;yJ. ,e;j Fw;wp tbtpyhd 

Mg;ghdJ tpkhdj;jpw;F NkNy nry;y 

nry;y tspapd; mlu;j;jp FiwAk; 

Ntisapy; Nkyjpf tpiria 

juty;yJ. ,J tpkhd ,wf;iffSf;F 

Njitahd mjpf tYiy jUfpwJ. 

mjd; cUt mikg;G> mjpu;r;rp 

miyfisAk; Vw;gLj;j ty;yJ.

xypapd; Ntfj;jpy; VNjDk; gjhu;j;jk; 

gazpf;Fk; NghJ> Shockwave vDk; 

mjpu;r;rp miy Vw;gLtJ toik. 

,t;thW Ntfkhf tspia fpopj;J 

gazpf;Fk; NghJ mjd;  mKf;fk; 

mjpfupf;fpwJ. ,e;j mKf;fj;ij 

Vw;gLj;Jk; Kid mKf;f Kid vd 

miof;fg;gLfpwJ. ,J Rg;gu; nrhdpf; 

Ntfj;jpy; gazpf;Fk;NghJ> mJ 

tspapy; Vw;gLj;Jk; mlu;j;jp kw;Wk; 

mKf;fj;jpdhy; Vw;gLk; tpNrl Nkf 

$l;lNk ,e;j Shockwave vDk; 

mjpu;r;rp miyahFk;.

cq;fspy; gyUf;F njupe;jpUf;Fk; 

kpf Ntfkhf gazpf;Fk; tpkhdk; 

thdj;jpy; $k;G Nghd;w Nkf 

tbtj;ij Vw;gLj;JfpwJ vd;W. ePu; 

Mtpahfp> tspapy; mJ XLf;fg;Ltjhy; 

,J Vw;gLfpwJ. ,J tpkhdj;jpd; 

ntspNa cs;s tspapd; mKf;fk; 

ntFthf FiwAk;NghNj Vw;gLfpwJ. 

ntg;gepiy tPo;r;rp Nkfj;ij 

Vw;gLj;JfpwJ. ,e;j gz;Gfs; 

%yNk xU n[l; tpkhdk; xypapd; 

Ntfj;ijtpl mjpfkhf gazpf;fpwJ 

vd;gij xU ez;gUf;F vLj;J 

nrhy;yyhk;. i`g;gu;Nrhu; vd;gJ 

Gjpa gazpfs; n[l; tpkhdj;jpw;fhd 

tbtikg;ghFk;> ,J xypapd; 

Ntfj;ijtpl 12 klq;F mjpfkhf 

gazpf;f $batifapy; jahupf;fg; 

gl;Ls;sJ.mjhtJ kzpf;F 14>700 

fPNyhkPw;wu; Ntfk; gazpf;fty;yJ. 

vupe;J rhk;gyhfhky; vt;thW 

tpkhdk; me;jsT Ntfkhf 

gazpf;fyhk;.

nuhf;fl;Lf;fis nghUj;jkl;by; 

tpz;ntspf;F nrd;wJk; mJ Cu;e;J 

nry;yf;$baJ. ,Nj njhopy;El;gj;ij 

,aYkhap;d; tpkhdj;jpw;Fk; gad;g 

Lj;jyhk;. i`g;gu;nrhdpf; Ntfj;ij 

tpz;ntspapy; mile;J tpLk; 

tifapy; i`g;gu;; Nrhu; tpkhdk; 

tbtikf;fg;gLfpwJ.

kpf ke;j fjp? ,dpNky; ,y;iy!

Fig 08 :  Sonicboom

Fig 07 :  World Giants’ Hypersonic Race
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Kf¥ò¡ f£Liu 1

,J Nfhl;ghl;L uPjpapy; 

rhj;jpag;gl;lhYk;> nray;Kiwapy; gy 

jilfisAk; epge;jidfisAk; 

tiuaiwfisAk; nfhz;Ls;sJ. 

,Ug;gpDk; me;jfhy tpQ;Qhd 

Gidf;fijfis Nghd;W> ,e;j 

Kaw;rpAk; rhj;jpakhFk; vd ek;gpf;if 

nfhs;Nthkhf.

,ufrpak; xd;Wkpy;iy (,e;j 

Mf;fj;ij vOJk;NghJ 

mwpe;J nfhz;Nld;)

Rg;gu;nfhdpf; mjpu;r;rp 

miyia Xl;Ljy;

vk;nky;NyhUf;Fk; njupAk; 

,iza cyh> fly; miy 

cyh Nghd;wit gw;wp 

njupAk;. Mdhy; ,q;F 

GJikahd cyh tUk; 

nray;ghL. vtUk; jkJ 

tho;ehspy; cs uPjpahd 

nra;a Kbahj xd;W. 

mJjhd; “mjpu;T miy 

cyh”.

mjpu;T miy midtUk; 

mwpe;jNj. Mdhy; 

mjd; Xl;lk; xU 

mwptpypj;jd;ikahdJ. 

Gjpaij NjLtJk; 

Mu;g;gupg;gJk; xU kdpjid 

rpwe;j Nfhl;ghLfis 

cUthf;f topnra;Ak; gyu; nrhy;tu;.

,d;W xU Nahridahf $l,y;yhky; 

,Uf;fyhk;. Mdhy; ehis ahUf;F 

njupAk;? kdpjd; rpy Ntis mjpu;T 

miy Clhf cyh tuyhk;.

tpQ;Qhdp epA+l;lid gyUf;F 

gpbf;fhky; ,Uf;fyhk;. Vnddpy; 

mtuJ Nfhl;ghLfs; fy;Y}

up khztidAk; fLikahf 

Nrhjpf;fpwJ. Mdhy; mtuJ midj;J 

Nfhl;ghLfSk; mjp Ntf> tpz;ntsp 

Xl;lj;jpy; cz;ikahf ,Uf;Fkh 

vd;gJ xU Nfs;tp. ngsjPftpay; 

gyUf;F frg;ghd ghlkhf khw 

fhuzNk epA+l;ld;jhd; vd;gJk; 

cz;ik. epA+l;ld; jhd; ngw;w 

mwpit VidNahUld; gfpu;e;jhYk; 

mjid rpy Mu;tyu;fs; jPtpu 

vy;iyfSf;F vLj;J nrd;Ws;sdu;. 

,J gpd;du; Gjpa fz;Lgpbg;GfSf;Fk; 

tpj;jpl;lJ vd;gJk; cz;ik.

,U ieNyhd; ge;JfSld; 

krhRnrl;]; njhopy;El;g fy;Y}up 

,e;j gupNrhjidia 

elj;jpaJ. ,e;j 

,uz;L ge;JfSk; 

epAl;ldpd; 3k; 

tpjpf;fpzq;f 

nray;gl;L> mjpu;r;rp 

miyfis 

Vw;gLj;jpd. ngupa 

ge;ijtpl rpwpa 

ge;J epA+l;ldpd; 3k; 

tpjpf;fika nray;gl;L 

ngupa ge;jpd; 

mjpu;r;rp miyfspd; 

njwpg;G Nfhzj;jpy; 

fhzg;gl;lJ.

rpwpa ge;Jk; ngupa ge;Jk; cyhTk; 

jiu kl;lj;jpd; ntspg;ghL fPOs;s 

(,izg;G 4 y; fhz;gpf;fg;gl;Ls;sJ)

mjpu;r;rp miyfSf;F rNfhjuUk; 

rNfhjupfSk; cz;L. mirAk; 

mjpu;T> ,af;f mjpu;T Nghd;wit 

rpy tiffshFk;.mjpu;tiy 

xU gjhu;j;jj;jpypUe;J 

mk;G Nghd;w tbtpy; 

tpLtpf;fg;gLfpwJ. (gl 

tpsf;fk; fpNo)

tpkhdj;Jiw Mu;tyu;fshf 

ehk; ,d;Wk; gy tpaj;jF 

Kd;Ndw;wq;fis thdpay; 

tpQ;Qhdj;jpy; fhz;fpNwhk;. 

jpdKk; ehk; VNjDk; Gjpaij 

fz;Lgpbf;f tpisfpNwhk;. 

,yq;ifapYk; ,e;jj; 

Jiwapy; gy Gj;jp[Ptpfis 

fz;Ls;Nshk;. cyfpd; 

cr;rj;ij vl;ba fyhepjp 

ruj; Fzghy kw;Wk; 

fyhepjp fPu;j;jp NjNtd;jpu 

Nghd;Nwhu; ,yq;ifau; 

vdW $wpf;nfhs;tjpy; ehk; 

ngUkpjk; milfpNwhk;. 

,tu;fs; nuhf;fl; 

njhopy;El;gj;jpy; jkJ 

gq;fspg;ig nra;Js;sdu;.

,e;j mwpT tpkhdr;Nrit 

njhlu;ghd Mu;tj;ij NkYk; 

mjpfupf;Fk; vd fUJfpNwd;.

thdj;ij cq;fs; ,y;ykhf khw;wp 

mLj;J tUk; fhyq;fspy; khngUk; 

[hk;gthd;fshf kpspu Mrpu;thjq;fs; 

cupj;jhfl;Lk;.tpkhdq;fs; 

gha;tjw;Fk; n[l; tpkhdq;fs; 

CLWtp cyhtp miytjw;Fk; 

re;ju;g;gk; fpl;ll;Lk;!

lgps;A. jf;]pd up. gu;dhd;Nlh 

Nghjdhrphpah;- juk; II – n[duy; 

Nru; nfhj;jyhty ghJfhg;Gg; 

gy;fiyf;fofk;> 

,uj;kyhid 

Fig 09 :  Shockwave Surfing

Fig 10 :  Bow Shock
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tz;zj;J G+r;rpfs;> G+r;rpfs;> rpy 
kPd;fs;> rpy Cu;td> gwitapdq;fs; 
kw;Wk;  
ghY}l;bfs; cs;spl;l KJnfYk;gw;w 
tpyq;fpdq;fs; Kjy; 
KJnfYk;Gapupfs; tiu gwf;Fk; 
tpyq;fpdq;fSf;Fs; mlq;Ffpd;wd. 
tpyq;Ffspd; ntt;NtW FOf;fs; 
midj;Jk; gwf;Fk; nghUs;fspd; 
ntt;NtW Njhw;wj;ijf; 
nfhz;bUe;jhYk;> xNu khjpupahd 
nraw;ghl;ilf; nfhz;bUf;fpd;wd. 
,J xg;Gik vdg;gLk;. me;j 
nghUs;fs; Fwpg;gpl;l tpyq;Ffshy; 
gwf;f my;yJ ,wq;Ftjw;F 
gad;gLj;jg;gLfpd;wd. cz;ikahd 
gwf;Fk; tpyq;Ffs; vYk;Gfs; 
my;yJ rt;Tfshy; fl;likf;fg;gl;l 
xU ,wf;ifahf jq;fs; Kd; 
fhy;fis khw;wpaikf;fpd;wd. 
vy;yh gwf;Fk; tpyq;FfSk; 
,wf;iffisf; nfhz;bUg;gjpy;iy. 
Mdhy; mit clypd; gf;fthl;by; 
Njhy; kbg;Gfisf; nfhz;Ls;sd. 
Fwpj;j kbg;Gf;fs; Kd; fhy;fs; 
kw;Wk; gpd;dq;fhy;fSld; 
,izf;fg;gl;Ls;sd. mit 
cau; epiyapy; ,Ue;J jho;e;j 
kl;lj;jpw;F nry;y Ntz;baTld; 
tpuptilAk;. kpje;J Cu;jy; vd;gJ 
rpy kPd;fs; (vf;N]hNfhnal;l];)> 
epyePu; tho;td (uhNfhNghu];)> 
gy;ypfs; (buhNfh) kw;Wk; rpy ghY}
l;bfs;> gwf;Fk; nyKu; kw;Wk; mzpy; 
Mfpatw;why; fhl;lg;gLk; mbg;gil 
tpkhd gz;ghFk;. tpidj;jpwdhd 
caug; gwj;jy; kw;Wk; jl;ilahf;fy; 
nraw;ghLfSf;F Mokhd cUttpay; 
kw;Wk; clypay; jOty;fs; 
mtrpakhFk;. caUk; tpkhdk; rpy 
gwitfis mbg;gilahf nfhz;L 

milag;gLtJld; jl;ilahFk; 
tpkhdk; gwf;Fk; gwitfs; kw;Wk; 
ntsthy;fis mbg;gilahf nfhz;L 
nra;ag;gLfpd;wd. tpkhdj;jpd; 
gupzhkk; kw;Wk; tpyq;Ffs; vt;thW 
tpkhdj;jpd; gwj;jy; kw;Wk; ,wq;fy; 
nraw;ghLfis cUthf;f cjtpd 
vd;gJ njhlu;gpy; ,q;Nf ePq;fs; 
mwpe;J nfhs;syhk;. 

thD}u;jpg;gazj;jpd; gupzhkk; 

fhw;wpy; efUk; ngsjpf uPjpahd 
gpur;rpidfs; fhuzkhf ,aw;ifia 
mbg;gilahf nfhz;l jOty;fspy; 
xd;W tpkhdk; MFk;. nghJthd 
ek;gpf;if vd;dntd;why;> tpkhdk; 
kuq;fspypUe;J cUthfpapUf;f 
Ntz;Lk; vdg;gLfpwJ. gwitfs; 
Cu;tdtw;wpypUe;J cUthfpAs;sd 

my;yJ te;jd vd;W ngUk;ghyhd 
tpQ;Qhdpfs; xg;Gf; nfhz;lhYk;> 
Cu;tdtw;wpd; gwitfs; ve;jf; 
FOtpypUe;J  cUthfpd kw;Wk; 
ve;jf; fhyfl;lj;jpy; mit cUthfpd 
vd;gJ Fwpj;J mjpf tpthjk; 
eilngWfpwJ. #NlhRr;rpad; 
jPf;Nfhlhz;l; fUJNfhs; kw;Wk; 
ilNdhru; Nfhl;ghL Mfpa ,uz;L 
Nfhl;ghLfs; gad;gLj;jg;gLfpd;wd. 

#NlhRr;rpad; jPf;Nfhlhz;l; 
fUJNfhs; - ,e;j fUJNfhs; 
Rkhu; 230 kpy;ypad; Mz;LfSf;F 
Kd;G rpwpa kuq;fspy; tho;fpw 
jPf;Nfhlhz;l;fspypUe;J gwitfs; 
cUthfpd vd;W $WfpwJ. 

ilNdhru; Nfhl;ghL - 
ilNdhru; Nfhl;ghL Rkhu; 150 
kpy;ypad; Mz;LfSf;F Kd;G 
gwitfs;> njNuhghl;fs; my;yJ 
,UfhYs;sit> khkprKz;Zk; 
ilNdhru;fsplkpUe;J 
cUthdJ vd;W $WfpwJ. 
fspkz;zha fhyj;jpy; mjhtJ 
Mu;fpNahg;nlupf;]_f;F 80 kpy;ypad; 
Mz;LfSf;Fg; gpwF> gwitfs; 
cUthfpajhff; fUjg;gLk; 
njNuhghl;fspd; FO vz;ZfpwJ. 

gupzhkf; Nfhl;ghLfSld; 
tpkhdj;jpd; gupzhk 

 gwf;Fk; tpyq;fpdq;fs;
fyhepjp. b. vk;. #ujp];]

gwf;Fk; tpyq;fpdq;fs;

glk; 01: Cu;td Nghd;w Nfhu;Nrhupay; ilNdhrupypUe;J cUthfpa gwj;jypd; gupzhkk; 
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tsu;r;rpf;fhd Nfhl;ghLfSk; 

tUfpd;wd. tpQ;Qhdpfs; ,wFfs; 

nrjpy;fspypUe;J cUthfpd vd;W 

ek;Gfpwhu;fs;. tpkhdj;jpd; gupzhk 

tsu;r;rpf;F gy Nfhl;ghLfs; cs;sd. 

jiuapypUe;J Nfhl;ghL> “G+r;rp-

epfu” Nfhl;ghL kw;Wk; kuq;fs;-

fPNo Nfhl;ghL. mtw;wpy; kuq;fs;-

fPNo Nfhl;ghL kpfTk; gutyhf 

Vw;Wf;nfhs;sg;gl;lJ. ,e;j Nfhl;ghL 

gwitfspd; %jhijau;fs; 

kuthrpfshf ,Ue;jd vdTk; mit 

fpisapypUe;J fpisf;F Fjpj;jd.

vdTk; gpd;du; tsu;e;j ,wf;iffs; 

kw;Wk; ,wFfs; fhuzkhf mit 

rWf;fp gwf;f njhlq;fpd vdTk; 

$wg;gLfpwJ. 

gwg;gdtw;wpw;Fk; Cu;tdtw;wpw;Fk; 

,ilg;gl;lJkhd gwit 

,wFfs; kw;Wk; rpwFfSld; 

gupzhkk; mile;J kpjkhd 

tpkhdj;ijf; fhl;ba Kjy; tpyq;F 

,JthFk;. 1860 Mk; Mz;by; 

fz;Lgpbf;fg;gl;l Mu;f;fpNahgnlupf;]; 

vdg;gLk; gwg;gdtw;wpw;Fk; 

Cu;tdtw;wpw;Fk; ,ilg;gl;lJkhd 

gwit 150 kpy;ypad; Mz;LfSf;F 

Ke;ija goikahdjhFk;. mjd; 

GijgbtkhdJ Ruhrpaf; fhy 

Rz;zhk;gpy; ,Ue;J Njhz;lg;gl;lJ. 

Mu;f;fpNahgnlupf;]; Kjypy; 

NkNyhl;lkhf xU gwit kw;Wk; 

Cu;td ,uz;ilAk; xj;jpUe;jJ. 

,J ,wFfs; nfhz;l xU goikahd 

gwit vd;W mwpag;gl;ljhapDk; 

mjd; Gijgbt vYk;Gf;$L xU 

rpwpa ilNdhriug; Nghd;wJ. 

,J xU rpy fhuzq;fSf;fhf 

Mr;rupakhf ,Ue;jJ. ,J 

fWg;G nts;is ,wFfisAk; 

epz;nlhLq;fpa thiyAKila 

INuhg;gpag; gwit tifahd 

khf;gpapd; msitg; Nghd;wJ. 

etPd gwitfisg; Nghyy;yhky;> 

mJ KO gw;fisAk;> ePz;l vYk;G 

thy; kw;Wk; mjd; ,wf;ifapy; 

%d;W efq;fSk; ,Ue;jd> 

mit fpisfisg; gw;wpf;nfhs;s 

gad;gLj;jg;gl;bUf;fyhk;. ,J KOf;f 

KOf;f jiyfPohd fhy;tpuy;fisf; 

nfhz;bUf;ftpy;iy. ,jd; 

fhuzkhf ,J gy etPd gwitfis 

epiyepWj;j cjTfpwJ. cz;ikapy; 

,wFfs;> gwit Nghd;w ghjq;fs; 

kw;Wk; mjw;F xU Fjpiuyhl tbtk; 

Nghd;w mikg;G ,Ue;jJ vd;gijj; 

jtpu mJ cz;ikapy; xU gwit 

Nghy; ,y;iy. Mu;f;fpNahgnlupf;]; 

gwf;ff;$bajhf fhzg;gl;ljhf 

fUjg;gl;lhYk; mJ xUNtis 

tYthdjhf fhzg;gltpy;iy 

vdTk; vz;zg;gLfpwJ. 

gwf;Fk; gy;ypfs; 

G+kpapd; tho;f;if tuyhw;wpy; gwf;Fk; 

gy;ypfs; (rpwFfs; nfhz;l gy;yp) 

xU rpwg;G ,lj;ijg; gpbj;Js;sd: 

mit G+r;rpfisj; jtpu;j;J> thdj;jpy; 

ntw;wpfukhf tpupTgLj;jpa Kjy; 

capupdq;fs; MFk;. %d;wha 

fhyj;jpd; gpw;gFjpapy; gwf;Fk; 

gy;ypfspd; Njhw;wk; mtw;wpd; 

epytho; cwTfshd ilNdhru;fs; 

Kjy; [_uhrpf; tiu Rkhu; 230 

Kjy; 300 kpy;ypad; Mz;LfSf;F 

Kd;du; Njhw;wk; ngw;wjhf 

$wg;gLfpwJ. ,e;j gwf;Fk; Cu;td 

rpwpa kw;Wk; ngupa thy;fs; kw;Wk; 

njsptw;w clw;$wpay; mk;rq;fshy; 

tifg;gLj;jg;gl;ld. gwitfshf 

cUthd epyj;jb ,wFfs; 

Kf¥ò¡ f£Liu 2

glk; 02: rpwfpd; gupzhkk;    

glk; 03: gwitfSf;fhd ghij

glk; 04: Mu;f;fpNahg 
nlupf;]pd; Gijgbtk;

glk; 05: tiuQuhy; tiuag;gl;l Mu;f;fpNahgnlupf;];
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nfhz;l ilNdhru;fspypUe;J 
];nlNuhrhu;fis NtWgLj;Jk; Kf;fpa 
gz;G mtw;wpd; “,wf;iffs;” MFk;. 
mit xt;nthU ifapYk; ePl;lg;gl;l 
tpuYld; ,izf;fg;gl;l Njhypd; 
gue;j kbg;Gfisf; nfhz;bUe;jd. 
,e;j jl;ilahd> gue;j fl;likg;Gfs; 
Vuhskhd J}f;F toq;fpapUe;jhYk;> 
mit ,aq;Fk;> kly; tpkhdj;ij 
tpl vjpu;kiw kpje;J Cu;e;J nry;yy; 
kpfTk; nghUj;jkhdjhf ,Uf;fyhk;. 

gwitfspd; Njhw;wk;; 
gwitfs; nkNrhNrhapf; fhyj;jpy; 
Cu;tdtw;wpypUe;J cUthfpAs;s 
KJnfYk;Gs;s tpyq;Ffspy; kpfTk; 
rpwg;G tha;e;j FOthFk;. gwitfspd; 
Njhw;wk; Fwpj;j %d;W fUJNfhs;fs; 
,Wjpahf vOe;jd. 

1. njuNghl; ilNdhru; fUJNfhs;: 
njuNghl; ilNdhru;fsplkpUe;J 
te;j KjyhtJ fUJNfhs;. 

2. Kjiyfs; - ,uz;lhtJ 
fUJNfhs; vd;dntd;why;> 
mit vz;Nlhypk;gbf; Foiy 
nfhz;bUe;jikahy; mit 
KjiyfspypUe;J te;jd. 

3. Kjiyfs; my;yJ ilNdhru;fs;: 
ilNdhru; tupapNyh my;yJ 
Kjiy tupapNyh ,y;iy. 
gFj;jwpT Vnddpy; gy 
ilNdhru;fs; Vw;fdNt kpfTk; 
rpwg;G tha;e;jit. 

gwitfspd; efUapu; Njhw;wj;jpw;F 
Mjuthd rhd;Wfs; 
Cu;td kw;Wk; gwitfs; ntspg;Gw 
gupNrhjidapypUe;J Kw;wpYk; 
khWgl;ljhfj; Njhd;Wfpd;wd 
MapDk; ,e;j ,uz;L tifapdJk; 
KJnfYk;GfSk; mbg;gilapy; 
xj;jit. gwitfs; mbg;gilapy; 
Cu;tdthf fhzg;gLfpd;w NghJk; 
gwitfis Cu;tdtw;wpypUe;J 
NtWgLj;Jk; gz;ghf mtw;wpd; 
thd;top tho;f;iff;Fj; jOTk; 
,irthf;fk; fhzg;gLfpwJ. 

gwitfspy; 
fhzg;gLk; 
gwf;Fkpay;gpd; 
Njhw;wk; 
gwitfspd; 
gupzhkk; 
epyg;gug;gpy; 
,Ue;J thd;top 
tho;f;iff;fhd 

khw;wq;fSld; njhlu;GilaJ. 
Cu;td kw;Wk; gwitfSf;F 
,ilapy; ,ilf;fhy ,ilepiy 
capupfspd; tiffs; ,y;yhjJ kw;Wk; 
gwitfspd; Njhw;wk; Fwpj;j gy 
tpthjq;fs; fhzg;gLfpd;w epiyapy; 
gwitfspy; ,Ue;J tpkhdk; vt;thW 
Njhw;wk; ngw;wJ vd;gJ njhlu;gpy; gy 
Nfhl;ghLfs; Njhw;wk; ngw;Ws;sd. 

epy tho;tdtw;wpypUe;J 
gwg;gitfspd; Njhw;wk; - gwitfs; 
gpd;dq;fhiy gad;gLj;jp jiuapy; 
XLk; ,UfhYs;s ilNdhru; Nghd;w 
Cu;tdtw;wpypUe;J vOe;jd (glk; 
01). 

kuk;rhu; gupzhkk;- kuk;rhu; 
Cu;tdtw;wpypUe;J gwitfs; 
Njhw;wk; ngw;wd. 

gwitfspd; gwf;Fkpay;gpd; 
,irthf;fk; 
jdpj;Jtkhd gwf;Fk; gz;Gfs; 
cly; tpspk;G- mUtpf;Nfhl;L cly; 
,wFfs; itj;jpUj;jy; 
Kd;if ,wf;iffshf khw;wg;gl;lJ 
gw;fspd; gw;whf;Fiw 
gy vYk;Gfs; ,ize;jd my;yJ 

Fiwf;fg;gl;ld 
fhw;wilj;j my;yJ fhw;W epug;gg;gl;l 

vYk;Gfs; 
gwg;gjw;F VJthf mike;j Kd;if 
kpfTk; ikag;gLj;jg;gl;l cly; epiw 
mjpfupj;j tsu;rpij khw;w 

mOj;jj;ijj; jhq;Fk; jpwd; 
fhw;Wg; ngUk;igfSld; $ba 

jdpj;Jtkhd Rthr mikg;G 
,dg;ngUf;f mikg;G xw;iw 

fUg;igiaf; nfhz;bUf;fpwJ 
kw;Wk; ,dg;ngUf;f fhyj;jpy; 
kl;LNk Kjpu;r;rpailfpwJ 

mUtpf;Nfhl;L cly; 
midj;J gwitfSk; 
mUtpf;Nfhl;L cliy 
nfhz;Ls;sd. gwf;Fk; 
NghJ fhw;W toq;Fk; 
vjpu;g;igf; Fiwf;f 
thd;top tho;f;iff;F 
Ntfk; mtrpak; 
vd;gjhy;> gwitfspd; 

cly; $ur;Rtbt my;yJ Roy; 
tbtj;jpy; cs;sJ. NkYk; ,J kPd; 
Nghd;W ePupy; Ntfj;ij miltjpy; 
vjpu;g;ig toq;ff;$ba mikg;ig 
nfhz;bUf;fhikahy; fhw;wpy; 
rpf;fiy vjpu;nfhs;s NeupLk;. mit 
gwf;Fk; NghJ fhw;W %yf;$Wfs; 
mtw;wpd; clypd; Nky; kw;Wk; 
fPo; Nkw;gug;G topahf Ntfkhfg; 
gha Ntz;Lk;. xU gwitf;F 
newpg;gLj;jg;gl;l cly; ,y;iy 
vd;why; fhw;W %yf;$Wfs; mjd; 
cly; Clhf rPuhf nry;y KbahJ. 
Vnddpy; mJ gpd;Gwj;jpy; ghupa 
mstpyhd cuha;T rf;jpia 
Vw;gLj;JfpwJ. Mifahy;> xU 
gwitf;F newpg;gLj;jg;gl;l cly; 
Njitg;gLfpwJ> Vndd;why; ,J 
fhw;wpaf;fk; rhu;e;j ,Oitia 
jpwk;glf; Fiwf;ff;$ba xNu xU 
rpwe;j tbtkhFk;> vdNt mJ 
gwf;Fk; NghJ mjpf rf;jpiag; 
ghJfhf;fpwJ. 

,wFfs; 
midj;J gwitfSf;Fk; ,wFfs; 
fhzg;gLfpd;wd. mj;Jld; 
ngUk;ghyhdit nghJthd 
fl;likg;igg; gfpu;e;J nfhs;fpd;wd; 
,wF xU jdpj;Jtkhd jOty; 
MFk;. gwitfSf;F kl;LNk 
,wFfs; cs;sd. ,wFfs; 
,yFufkhditahfTk; ePbj;j 
mikg;G nfhz;litahfTk; 
ngUk;ghYk; nfuhbd;fshy; 
MditahfTk; fhzg;gLfpd;wd. 
,wFfspd; jOty;fs; mtw;iw 
rpwg;G ghj;jpuq;fSf;F gad;gLj;j 
mDkjpf;fpd;wd. gy tifahd 
,wFfs; cs;sd> mitahtd;. 
mit tpspk;G ,wFfs;> fPo; ,wFfs;> 
nrkpg;Shk;fs;> ,ior;rpiw kw;Wk; 
Kl;fs;. tpspk;G ,wFfs; - tpspk;G 
,wFfs; cly; kw;Wk; ,wf;iffis 
kiwf;fpd;wd. mit ngUk;ghYk; 
rkr;rPuw;wit kw;Wk; ,wf;iffSf;F 
fhw;W ,af;ftpay; tbtj;ij 
toq;Ffpd;wd. ,wf;ifj; Ja;kapu; 
,wFfspd; Ez; vYk;GfSld; 
,ize;Js;sikahy; nkd;ikahd 
kw;Wk; newpg;gLj;jg;gl;l Nkw;gug;G 
milag;gLfpwJ. tpkhdj;jpw;F 
gad;gLj;jg;gLk; tpspk;G ,wFfs;> 

glk; 06: gwf;Fk; gy;ypfs; 

- nkNrhNrhapf; rfhg;jj;jpd; NghJ 

gwf;Fk; Cu;td

gwf;Fk; tpyq;fpdq;fs;
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,wf;if ,wFfs; kw;Wk; thypwFfs; 
vd miof;fg;gLfpd;wd. 

cjpUk; ,wFfs; - cjpUk; ,wFfs; 
fl;likg;gpy; vspikahditahf 
cs;sJld; NkYk; mit nfhf;fpfs; 
my;yJ ,wf;ifj; Ja;kapu; 
Mfpatw;iw nfhz;bUf;ftpy;iy. 
mtw;wpd; Kjd;ik nray;ghL 
ghJfhg;G MFk;. 

gFjpastpy; ,wF %ba epiy- 
gFjpastpy; ,wF %ba epiy xU 
tpspk;G ,wFf;Fk; fhg;G toq;Fk; fPo; 
,wFf;Fk; ,ilapyhd FWf;F Nghy; 
njupfpwJ. vdNt ,J gwitia 
NkYk; fhw;wpaf;ftpay; Mf;FfpwJ. 

,io ,wFfs; - ,io ,wFfs; 
ePskhditahfTk; kw;Wk; Kb 
Nghd;witahfTk; fhzg;gLfpd;wd. 
mj;Jld; mit nray;ghl;by; 
czu;r;rpfukhdit. xt;nthU 
,io ,wFfspd; mbthuj;jpYk; 
cs;s czu;r;rp Jfs;fs; gwitfs; 
gwg;gjw;F Jiz GuptJld; 

gwf;Fk; NghJ xt;nthU ,wFfspd; 
epiyiaAk; mwpa cjTfpwJ. 

Kd;iffs; ,wf;iffshf 
khw;wg;gl;Ls;sd 
Kd;iffs; jdpj;Jtkhd kw;Wk; 
rf;jptha;e;j ce;Jjy; cWg;Gfshf> 
,wf;iffshf khwpAs;sd. Xa;T 
Neuj;jpy; mit clypd; gf;fq;fSf;F 
vjpuhf kbe;jpUf;Fk;> Mdhy; gwf;Fk; 
NghJ mit tpuptilAk;. 

,wf;iffspd; Nkw;gug;G ePskhd 
gwf;Fk;-,wFfs;> thy; ,wFfspd; 
tsu;r;rpahy; mjpfupf;fg;gLfpwJ. 
,wf;ifapd; Fwpg;gpl;l tbtk; NkNy 
fhw;W mOj;jj;ijf; Fiwg;gjw;Fk; 
fPNo mjpfupg;gjw;Fk; fhuzkhfpwJ. 
gpd;dhy; Fiwe;jgl;r nfhe;jspg;G 
Vw;gLfpwJ. gwf;Fk; NghJ gwitia 
Kd;Ndhf;fp kw;Wk; Nky;Nehf;fp Xl;l 
,J cjTfpwJ. 

rpwF ,wFfs; 
Kjd;ik> 
,uz;lhk; 
epiy kw;Wk; 
%d;whk; epiy 
,wFfshy; 
Mdit. 
Kjd;ik 
,wFfs;: ,it 
gwf;Fk; ,wFfspy; kpfg; ngupait 
kw;Wk; gwitia fhw;W topahf 
nrYj;Jfpd;wd. mit clypy; ,Ue;J 
ntF njhiytpy; cs;sd. mit 
gwitapd; ‘ifapy;’ ,wf;ifapd; 
NjhYld; ,izf;fg;gl;Ls;sd. 
ngUk;ghyhd gwit ,dq;fspy;> 
xt;nthU ,wf;ifapYk; 10 
Kjd;ik ,wFfs; cs;sd. ,e;j 
gwf;Fk; ,wFfs; Nrjkile;jhy; 
my;yJ ,oe;jhy;> mtw;why; gwf;f 
KbahJ. ,uz;lhk; epiy ,wFfs;: 
,it ,wf;ifapd; ‘if’Ald; Xb 
gwitia fhw;wpy; jf;fitj;J> 
mijj; J}f;Ffpd;wd. ,uz;lhk; 
epiy ,wFfspd; vz;zpf;if 
gwitapd; ,dq;fSf;Nfw;g 
khWgLk;. xU gwitapd; rpwFfspy; 
cs;s ,wFfs; fhw;wpw;F vjpuhfj; 
js;s ,yFuf Mdhy; jplkhd 
Nkw;gug;ig toq;Ffpd;wd. ,wf;if 
fPo;Nehf;fpr; nry;Yk;NghJ> ,wFfs; 
xd;wpize;J> gpd;du; kPz;Lk; 
Nky;Nehf;fpr; nry;Yk;NghJ fhw;iw 
mDkjpf;f xU gFjp fhzg;gLfpwJ. 
gwf;f mDkjpg;gJ NghyNt> xU 

Kf¥ò¡ f£Liu 2

glk; 07: tpspk;G ,wFfSld; $ba 

gwitapd; rpwF glk; 08: tpspk;G ,wfpd; mikg;G
glk; 09: cjpUk; ,wFfs; 

glk; 10: gFjpastpy; %ba ,wF kw;Wk; ,io ,wF 

glk; 11: gwf;Fk; gwitfspd; rpwFfspy; Kjd;ikahdit> ,uz;lhk; epiy kw;Wk; %d;whk; 

epiy Mfpatw;iwf; fhl;Lfpd;wd 
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gwitapd; ,wFfs; mij R+lhfTk;> 
twz;ljhfTk; itj;jpUf;fpd;wd. 

gw;fspd; gw;whf;Fiw 
gwf;Fk; NghJ xsp KidfSld; 
mjpf ikag;gLj;jg;gl;l cly; epiw 
Njitg;gLtjhy; gwitfSf;F gw;fs; 
,y;iy. vdNt xU gwitapd; jiy 
kpfTk; Nyrhf ,Uf;f Ntz;Lk;. 
gwitfSf;fhd jhilfspd; gw;fs; 
,dp Njitapy;iy. czit 
Jz;Lfshf fpopf;f gw;fisg; 
gad;gLj;Jtjw;Fg; gjpyhf> gwitfs; 
,uz;L cj;jpfspy; xd;iwg; gad; 
gLj;Jfpd;wd. mtu;fs; tpOq;ff;$ba 
mstpyhd czTg; nghUl;fis 
kl;LNk rhg;gpLthu;fs; my;yJ 
czitf; fpopf;f Vw;w xU $u; 
nrhz;L mtu;fSf;F ,Uf;Fk;. 

gy vYk;Gfs; ,ize;jd my;yJ 
Fiwf;fg;gl;ld 
xU gwitapd; vYk;Gf;$L 
gwg;gjpw;Nfw;g tbtikf;fg;gl;Ls;sJ. 
me;j Nehf;fj;jpw;fhf gy vYk;Gfs; 
vYk;Gf;$l;bd; jpzpit Fiwg;gjd; 
%yk; ,izf;fg;gLfpd;wd 
my;yJ Fiwf;fg;gLfpd;wd. NkYk; 
clypd; ikaj;ij Nehf;fp jpzpit 
kWgfpu;T nra;fpd;wd. gwit 
vYk;Gf;$l;bd; Kf;fpa ,ize;j 

vYk;Gfs; rpd;Nrf;uk; vd;W 
miof;fg;gLfpd;wd filrp 
neQ;riw KJnfYk;Gfs;> 
,Lg;G KJnfYk;Gfs;> 
jpUntYk;Gf;Fupa KJnfYk;Gfs; 
kw;Wk; ,Lg;G tisak; 
Mfpatw;iw ,izg;gjd; %yk; 
jahupf;fg;gLfpwJ. 

fhw;wilj;j my;yJ fhw;W 
epug;gg;gl;l vYk;Gfs; 
xU gwitapd; clypy; cs;s 
gy vYk;Gfs; fhw;W epug;gg;gl;l 
epiyapy; fhzg;gLfpd;wd. 
mtw;wpy; Rthr mikg;Gld; 
,izf;fg;gl;Ls;s ngupa fhw;W 
igfs; cs;sd. vdNt gwit 
vYk;Gfs; kpfTk; Nyrhditahf 

fhzg;gLtJld;. fhw;W igfspd; 
rpwpa vYk;G %l;Lf;fs; typikia 
toq;Fk;. ntt;NtW tifahd 
gwitfs; fhw;wilj;j khWgl;l 
msitf; fhl;Lfpd;wd. rpwpa 
gwitfs; ngupa gwitfis tpl 
Fiwthd fhw;wilj;j epiyia 
fhl;Lfpd;wd. NkYk; ePupy; 
%o;Ftjw;F Vw;wthW gwitfspy; 
ve;jnthU fhw;wilj;j jd;ikAk; 
,y;iy. 

kpfTk; ikag;gLj;jg;gl;l cly; 
epiw 
vYk;Gfisj; jtpu> gwitfspd; 
,ioaq;fSk; cWg;GfSk; ghY}
l;bfspd; msTf;F rkkhdit. 
Mdhy; xU gwitapd; xl;Lnkhj;j 
jpzpthdJ mjd; clw;gFjpapy; 
fhzg;gLfpwJ. xU gwitapd; 
jpzpT ikak; ,wf;iffSf;F 
,ilapy; fhzg;gLfpwJ. xU 
nghJthd ghY}l;bAld; xg;gpLk;NghJ> 
iffhy;fs; kpfTk; Fiwthd 
jirfs; nfhz;lit. Kf;fpa gwf;Fk; 
jirfs; ,wf;iffs; kPJ my;yhky; 
khu;G gFjpapy; mike;Js;sd. 
gwitfSf;Fk; kpfr; rpwpa jiyfs; 
kw;Wk; FWfpa> nefpo;tw;w thy;fs; 
cs;sd. ,J Kidfspd; jpzpit 
Fiwf;f cjTfpwJ. 

mjpfupj;j tsu;rpij khw;w 
mOj;jj;ijj; jhq;Fk; jpwd; 
ve;jnthU KJnfYk;Gila 
tpyq;fpd; mstpw;F gwitfs; kpf 
cau;e;j tsu;rpij khw;w tpfpjj;ijf; 
nfhz;Ls;sd. mjpf tsu;rpij 
khw;w tpfpjk; mtu;fis jpwikahf 
gwf;f mDkjpf;fpwJ. rpl;L FUtpfs; 
Nghd;w kpfr;rpwpa gwitfs; kj;jpapy; 
kpf Ntfkhf tsu;rpij khw;w 
tpfpjq;fs; fhzg;gLfpd;wd. NkYk;> 
mjpf tsu;rpij khw;w tpfpjq;fs; 

rpy gwitfs; kpf cauj;jpy; gwf;f 
mDkjpf;fpd;wd. Mifahy;> mtu;fs; 
gwf;Fk; NghJ ky tp\aq;fis 
ntspapLfpwhu;fs;. ,J mtu;fspd; 
cly; viliaf; Fiwf;f cjTfpwJ. 

fhw;Wg; ngUk;igfSld; $ba 
jdpj;Jtkhd Rthr mikg;G 
gwit Rthr mikg;G Vidatw;iw 
Nghy fhzg;gltpy;iy. ,J 
EiuaPuy; Nghd;w xU gQ;R kw;Wk; gy 
rt;Tfis nfhz;l fhw;W igfshy; 
MdJ. EiuaPuypy;> fhw;W topfs; 
my;yJ %r;R rpWFoy;> Rw;Wk; 
,uj;jj;jpw;F FWf;F kpd;Ndhl;lj;ij 
,af;Ffpd;wd. Mf;rp[id 
fhw;wpypUe;J ,uj;jj;jpw;F khw;WtJ 
kpfTk; jpwikahdJ. NkYk; 
fhw;W mjd; topahf nry;Yk;NghJ 
EiuaPuy; tpuptilahjjhy;> gwf;Fk; 
gwitapd; fhw;wpaf;ftpaypy; ve;j 
khw;wKk; ,y;iy. ,ul;il Rthr 
Row;rpapy; fhw;W igfs; epug;gg;gl;L 
fhypahfp> EiuaPuy; topahf fhw;wpd; 
epiyahd Xl;lj;ij cWjp nra;fpwJ. 

,dg;ngUf;f mikg;G - xw;iw 
fUg;ig 
ngz; gwitfspy;> ,lJ gf;fj;jpd; 
xw;iw nray;ghl;L fUg;ig 
,Ug;gJ cly; viliaf; Fiwf;f 
toptFf;fpwJ> ,J gwg;gjw;F 

glk; 12: gwf;Fk; ,wFfs; 

glk; 13: gwitapd; $u; nrhz;L

glk; 15: gwitfspd; fhw;wilj;j 
vYk;Gfs; 

gwf;Fk; tpyq;fpdq;fs;

Fig 14 : Synsacrum of a Bird
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mtrpakhdJ. ,jdhy;> gwitfs; 
epyk;> kuk;rhu; kw;Wk; thd;top 
R+oy;fSf;F KOikahf 
cUthf;fg;gl;Ls;sd vd;gJ 
njspthfpwJ. 

tOf;F ,af;fk; kw;Wk; 
,wf;iffis mirj;J gwj;jy; 
tdg;gFjpfspy; rpwg;ghf thOk; gy 
ghY}l;bfs; kuq;fspy; tho jk;ik 
khw;wpaikj;Js;sd. mtu;fspd; 
tho;f;if Kiwf;F kuk;rhu; tho;f;if 
vd;W ngauplg;gl;Ls;sJ. kuk;rhu; 
ghY}l;bfs; kuq;fspy; Vwp> mtw;wpd; 
fpisfis neLQ;rhiyfshfg; 
gad;gLj;j KbfpwJ. thd;top 
,lg;ngau;r;rp my;yJ tpkhd-tOf;F 
,af;fk;> caug;gwj;jy; kw;Wk; 
,wf;iffis mirj;jy; Mfpa %d;W 

Kiwfs; cs;sd. tOf;F ,af;fk; 

vd;gJ rpy ghY}l;bfs;> gwf;Fk; 
nyKu; kw;Wk; mzpy;fshy; rpy ghY}
l;bfspilNa fhl;lg;gLk; mbg;gil 
gwf;Fk; gz;ghFk;. caug;gwj;jy; 
kw;Wk; ,wf;iffis mirj;jy; 
Mfpad kpfTk; tpidj;jpwdhf 
fhzg;gl NkYk; Mokhd 
cUttpay; kw;Wk; clypay; 
jOty;fs; Njit. rpy g;witfshy; 
cau gwf;f KbtJld; ,wf;iffis 
mbj;J gwf;f gwitfs; kw;Wk; 
ntsthy;fshy; KbfpwJ. 

tOf;F ,af;fk; nfhz;l  
ghY}l;bfs; 
nghJthd cjhuzq;fs;;: 
i. khu;Rgpahypahit: gwf;Fk; mzpy; 

kw;Wk; ,wF thy;fs; 
ii. nlu;Nkhg;nluh: gwf;Fk; ny%u; 
iii. Nuhnld;\pah: gwf;Fk; mzpy; 

tOf;F ,af;f jOty;fs; 
tOf;F ,af;fk; nfhz;l ghY}
l;bfs; ePskhd> jl;ilahd 
kw;Wk; newpg;gLj;jg;gl;l cliyf; 
nfhz;Ls;sd. mtw;wpd; iffhy;fs; 
ePskhfTk; rkkhfTk; ,Uf;Fk;. 
thy; ePskhdJ kw;Wk; gbg;gbahf 

FWfpaJ. Njhw;nrl;il vdg;gLk; 
cNuhkk; Njhypd; ,ul;il kbg;igf; 
fhzyhk; my;yJ fOj;J> iffhy;fs;> 
cly; kw;Wk; thy; Mfpatw;Wf;F 
,ilapy; gf;fthl;by; thd;Fil rt;T 
ePl;lg;gLfpwJ. ,J rpy Neuq;fspy; 
Koq;if my;yJ kzpf;fl;by; ,Ue;J 
cUthFk; xU FUj;njYk;G jbAld; 
toq;fg;gLfpwJ. tpyq;F Xa;tpy; 
,Uf;Fk;NghJ> thd;Fil rt;T 
mjd; nrhe;j nefpo;r;rpj;jd;ikahy; 
clYld; neUf;fkhf kbe;jpUf;Fk;. 
tOf;F ,af;f gwj;jypd; jd;ik 
tOf;F ,af;fk; xU cz;ikahd 

njhlu;r;rpahd gwj;jy; my;y> ,J 
ntWkNd mjpfgl;rkhf 10 Kjy; 
20 kPl;lu; tiu nry;Yk; xU ePz;l 
thd;top gha;r;ry; MFk;. ,e;j tif 
,af;fk; ghAk; Muk;g rf;jpiaj; 
jtpu NtW ve;j ce;JjiyAk; 
cs;slf;Ftjpy;iy. tOf;F ,af;fk; 
vd;gJ xU caukhd ,lj;jpypUe;J 
Fjpj;J my;yJ Fjpj;J> rpy ePbj;j 
cWg;Gfshy; gpbf;fg;gl;L> gpd;du; 
fPo; epiyf;Fr; nry;tjd; %yk; 
tifg;gLj;jg;gLfpwJ. ,jdhy;> <u;g;G 
tpiriaj; jtpu NtW ve;j ,lk;ngau; 
rf;jpAk; ,y;iy. 

tOf;F ,af;fk; nfhz;l ghY}
l;bfs; xU kuj;jpypUe;J ,d;ndhU 
kuj;jpw;F gha;e;J> nkd;ikahfTk; 
tpiuthfTk; fPo;Nehf;fp> ePl;lg;gl;l 
thd;Fil kw;Wk; iffhy;fshy; 
cjtg;gLfpd;wd. thd;top 
Kd;Ndw;wk; xU Neu; Nfhl;by; 
tpiuthf cauj;ij ,oe;J 
rpwpa tpidj;jpwDld; cs;sJ. 
,Ug;gpDk;> iffhy;fspd; epiyia 
khw;Wtjd; %yKk;> thd;Fil 
nkd;glyj;ij KWf;Ftjd; %yKk;> 
thy; gad;gLj;Jtjd; %yKk; 

glk; 16: EiuaPuy; kw;Wk; fhw;W igfis fhl;Lk; gwit

glk; 17: tOf;F ,af;fk; nfhz;l kw;Wk; gwf;Fk; 
ghY}l;bfs; 

glk; 18: tOf;F ,af;fk; nfhz;l  

ghY}l;bfs; 

Kf¥ò¡ f£Liu 2
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gwg;gjid XusTf;F topelj;j 
KbAk;. tpyq;F ,wq;Ftjw;F Kd; 
Ntfj;ij rupghu;f;fTk;> jiuapwq;Fk; 
,yf;fpy; mjd; jhf;fj;ij 
nkd;ikahf;fTk; Kd; cly; gFjpia 
vOg;GfpwJ. 

tOf;F ,af;fk; nfhz;l  
ghY}l;bfs; kw;Wk; jOty;fs; 
(ntsthy;fs;) 
rpNuhg;nluh vd;w tupirapy; 
ntsthy;fs; mlq;Fk;. ,wf;iffis 
mirj;J gwf;Fk; jd;ik nfhz;l 
xNu ghY}l;bfs; ntsthy;fs; kl;LNk. 
ntsthy;fs; gwe;jhYk;> mtw;wpd; 
clw;$wpay; gwitfis tpl 
kdpju;fSld; kpfTk; neUf;fkhd 
njhlu;GilaJ. 

ntsthy;fspd; gwf;Fk; jOty;fs; 
ntsthy;fs; vz;zw;w Mokhd 
gy jOty;fisf; nfhz;Ls;sd. 
khw;wq;fs; mtw;wpd; ntspg;Gw 
mk;rq;fspy; mt;tsT njspthf 
njuptjpy;iy. Mdhy; mtw;wpd; 
vYk;Gf;$L kw;Wk; jirehu; 
Mfpatw;wpy; jPtpukhd khw;wq;fs; 
Vw;gl;Ls;sd. 

,wf;iffs; - ntsthy;fspd; 
,wf;iffs; my;yJ gf;fkly;fs; 
xU fhfpjk; kw;Wk; nef;o;thd 
,Oglf;$ba rt;Tfisg; 
Nghy nky;ypajhf ,Uf;Fk;. 
ntsthy;fspd; ,wf;iffs; 
RahjPdkhd %l;Lfs; kw;Wk; 
mtw;iw cs;slf;fpa xU nky;ypa 
nefpo;thd rt;T Mfpatw;why; kpfTk; 
ntspg;gLj;jg;gLfpd;wd. mtw;wpd; 
,wf;iffs; kdpj if kw;Wk; iff;F 
fl;likg;ig xj;jit. 

Kd;if ngupJk; ePskhdJ kw;Wk; 5 
tpuy;fshyhd xU ifia Rkf;fpwJ. 
Kjy; tpuy; my;yJ ngUtpuy; 
cs;spl;l rpwpa G+r;rp cz;Zfpd;w 
Ez;zpa ifNuhg;l;Buhd;fs; FWfpa 
kw;Wk; $u;ikahd efk; nfhz;lit. 
kw;w 4 tpuy;fSk; efkw;witahf 

fhzg;gLfpd;w NghJk; ngupJk; 
ePskhditahfTk; mij Mjupf;f 
rpwF tiyapy; gjpf;fg;gl;Ls;sd. 
ngupa gok; cz;Zk; ntsthy;fs; 
my;yJ ghupa-ifNuhg;l;Buhd;fspd; 
2 tJ tpuYk; xU efj;jpy; 
KbfpwJ. 3 tJ tpuy; kpfg;ngupaJ> 
,J ,wf;if rt;tpd; Kd;dzp 
tpspk;gpw;F xj;jpUf;fpwJ. jirfs; 

kw;Wk; gpw cly; fl;likg;Gfs; 
rpwFfis Mjupf;fTk; nray;glTk; 
ntsthy;fspy; rpwg;ghf 
tbtikf;fg;gl;Ls;sd. %l;Lila 
khu;G vYk;G gwf;Fk; NghJ iffis 
jf;fitj;Jf;nfhs;Sk; ngupa khu;G 
jirfis ,izg;gjw;fhd ,lj;ij 
toq;FfpwJ. 

fhy;fs; - ntsthy;fspy; 
gpd;dq;fhy;fs; rpwpait> 
gytPdkhdit kw;Wk; fhy;tpuy;fs; 
$u;ikahd tise;j efq;fisf; 
nfhz;Ls;sd. Koq;fhy;-%l;Lfs; 
gpd;Ndhf;fp ,af;fg;gLfpd;wd. 
,J ,wf;if rt;Tfspd; mjpfgl;r 
gutYf;F cjTfpwj. Mdhy; kw;w 
,af;fq;fSf;F ,J ngupJk; cjthJ. 

thy; - ntsthy;fspy; thy; msT 
khWgLk;. ,J ngupajhfNth> 
rpwpajhfNth my;yJ mupjhfNt 
njupAk;. ed;F tsu;e;j NghJ> thy; 
,il-njhil rt;it Mjupf;fpwJ> 
,J gwf;Fk; NghJ jLg;gpahf nray;gl 
KbAk;. 

etPd thd; gaztpay; 
tpkhdq;fs; 
tpkhdq;fspd; tbtikg;gpd; 
ngUk;gFjp gwitfis mbg;gilahf 
nfhz;Nl mikf;fg;gl;Ls;sd. 
,g;NghJ kdpjdhy; cUthf;fg;gl;l 
gwf;Fk; ,ae;jpuq;fs; kw;Wk; 
gwitfs; Kd;ig tpl nghJthdit 
vd;W Njhd;WfpwJ. kf;fs; gy 
Mz;Lfshf gwitfisg; ghu;j;Jf; 
nfhz;bUf;fpwhu;fs;. mitNa 

kdpjid gwf;fj; J}z;bd. 
tpkhdq;fspy; gwitfs; Nghd;w 
,wf;iffs; cs;sd. mtw;wpd; 
viliaf; Fiwf;f xU ,yF uf 
vYk;Gf;$l;ilAk; itj;jpUf;fpwhu;fs;> 
NkYk; mit ,Oitiaf; Fiwf;f 
newpg;gLj;jg;gl;l tbtj;ijf; 
nfhz;Ls;sd. ngupa tpj;jpahrk; 
vd;dntd;why;> tpkhdq;fs; jq;fs; 
,wf;iffis klf;Ftjpy;iy. 
tpkhd ,wf;iffs; Nky; kw;Wk; fPo; 
klf;Ftijf; fhl;bYk; mOj;jj;ij 
khw;Wtjd; %yk; Vw;wk; cUthf;f 
tbtikf;fg;gl;Ls;sd. 

Mspy;yh gwf;Fk; tpkhd fUtpfs; 
tpQ;Qhdpfs; ,aw;ifahd cyfj;ij 
cj;Ntfj;jpw;fhfg; ghu;f;fpwhu;fs;. 
mtu;fs; fbdkhd R+o;epiyfspy; $l 
rpwFfs; nfhz;l tpyq;Ffs; fhw;wpd; 
topahf jpwikahf gwe;J nry;y 
mDkjpf;Fk; jOty;fis Muha;e;J 

Mspy;yh gwf;Fk; tpkhd fUtpfis 
cUthf;fpAs;sdu;. ,e;j thd;top 
l;Nuhd;fs; Kd;ndg;NghijAk; tpl 
mjpetPdkhditahf fhzg;gLfpd;w 
NghJk; tpQ;Qhdpfs; NkYk; G+r;rpfs;> 
ntsthy;fs; kw;Wk; gwitfspd; 
gwf;Fk; ntw;wpf;fhd gy ufrpaq;fis 
fz;Lgpbf;Fk; NghJ ,j;jifa 
Mspy;yh gwf;Fk; tpkhd fUtpfs; 
nray;jpwDk; Nkk;ghL milAk;. 

fyhepjp. b. vk;. #ujp];]
tpyq;fpay; kw;Wk; Rw;Wr;R+oy; 
mwptpay; Jiw
nfhOk;G gy;fiyf;fofk;> 
nfhOk;G 03

glk; 19: ntsthy;fspd; rpwFfs; 

glk; 19: gwitapd; rpwF kw;Wk; kw;Wk; 

ntsthypy; rpwF ,ilNaahd xg;gPL

gwf;Fk; tpyq;fpdq;fs;
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gwitfs; Nghd;Nw G+r;rpfSf;Fk; 

ed;whfg; gwf;f Kbfpd;wJ. gl;lq;fs; 

Nghd;Nw tsup fhw;wpy; kpje;J 

gwf;Fk;. gy;yhapuk; Mz;Lfshf 

kdpjd; Mfhaj;jpy; gwg;gjw;F 

Kaw;rp Nkw;nfhz;lhd;. MapDk; 

gwf;f Kbahj kdpjd; Nghd;Nw 

capupdq;fSf;F gwg;gjw;Fj; 

Njitahd NghJk; rpwFfs; kw;Wk; 

me;j rpwFfis ,af;Ftjw;Fj; 

Njitahd rf;jp ,y;yhjjd; 

fhuzkhf gwf;f KbahJ Nghapw;W. 

1903 brk;gu; 17 Mk; jpfjp xu;tpy; 

iul;bdhy; tlf;F nfNuhypdhtpy; 

fhw;Wld; $ba flw;fiuapid 

tpl 20 mb cauj;jpy; gwf;ff;$ba 

KjyhtJ Mfha tpkhdk; 

fz;Lgpbf;fg;gl;lJ. ,e;j Kjy; 

tpkhdk; 20 nrf;fd;fspy; 120 

mb J}uk; gwe;J nrd;wJ. ru;tNjr 

tpkhdg; Nghf;Ftuj;Jr; rq;fj;jpd; 

(International Air Transport Association 
(IATA) juTfspd; mbg;gilapy; 2016y; 

tpkhdg; gazpfspd; vz;zpf;if 

3.8 gpy;ypdhff; fhzg;gl;lJld; me;j 

vz;zpf;if 2035y; 7.2 gpy;ypadhf 

,uz;L klq;fpdhy; mjpfupf;Fk; 

vd vjpu;T $wg;gl;Ls;sJ. 2035y; 

mjpfupf;Fk; ,e;j tpkhdg; gazpfs; 

Mrpa gRgpf; tyaj;jpypUe;J (Mrpah> 

mT];jpNuypah kw;Wk; epA+rpyhe;J 

cs;slq;fshf) tUif jUthu;fs; 

vd vjpu;T$w KbAk;. mnkupf;fhtpd; 

20 nghapq; Mfha tpkhd 

cw;gj;jpr;rhiyfspy; vjpu;tUk; 20 

Mz;L fhyj;jpw;Fs; jdJ Mfha 

tpkhd cw;gj;jp vz;zpf;ifapid 

39>000 Mf mjpfupg;gjw;F 

jpl;lkplg;gl;Ls;sJld; me;j 

tpkhdq;fspy; 15>000 tpkhdq;fis 

tpw;gid nra;tjw;fhd re;ij Mrpa 

tyaj;jpypUe;J cUthFk; vd vjpu;T 

$wg;gl;Ls;sJ.

,t;thW tpkhdg; gazpfspd; 

vz;zpf;if mjpfupg;gpw;F  %d;W 

gpujhd fhuzpfs; VjthaiktJld; 

nkhj;j cyf nghUshjhu mgptpUj;jp> 

Mrpah kw;Wk; Mgpupf;fhtpd; 

tUkhdk; mjpfupj;jy;> tpidj;jpwd; 

kpf;f ,yFthfTk; Nghl;bj;jd;ik 

tha;e;j tpiyfspd; mbg;gilapyhd 

tpkhd Nritfs; Kf;fpakhf 

nry;thf;Fr; nrYj;JfpwJ. 

mt;thNw vjpu;fhyj;jpy; tpkhd 

Nritfs; %yk; fpilf;fg;ngWk; 

midj;J ed;ikfSf;Fk; 

Nkyjpfkhf tpkhdg; gazq;fs; 

%yk; Vw;gLk; rg;jk; kw;Wk; 

thA khriljy;> gaq;futhj 

eltbf;iffs; njhlu;ghfTk; Neha; 

guTjy; njhlu;ghfTk; mjpf ftdk; 

nrYj;jg;gLk;. gwj;jy; gw;wpa 

rpj;jhe;jq;fs;> thd; gpuahz tuyhW> 

tpkhd Nritf; ifj;njhopypd; 

jw;Nghija rthy;fs; kw;Wk; 

jhf;fq;fs;> tpkhd Nritj; Jiwapd; 

vjpu;fhy mgptpUj;jp njhlu;ghf 

,f;fl;Liu %yk; fye;Jiuahlg;gLk;. 

gwj;jy; gw;wpa rpj;jhe;jq;fs; 
Mfha tpkhdq;fs; Nghd;Nw gwf;Fk; 

gwitfSf;Fk; xNu rf;jp Kiwik 

nry;thf;Fr; nrYj;JfpwJ. gwf;Fk; 

NghJ ehd;F gpujhd mjpfhuq;fs; 

eilKiwg;gLj;jg;gLfpd;wd. me;j 

rf;jp gpujhdkhf ,uz;L gFjpfshf 

gpupf;fg;gLtJld; mit Gtp <u;g;Gr; 

rf;jp kw;Wk; fhw;W rhu;e;j rf;jp vd 

miof;fg;gLk;. gwf;Fk; Mw;wy; 

kPJ nry;thf;Fr; nrYj;Jk; ,uz;L 

GtpaPu;g;G rf;jpfshtd neupry; (Trust) 
kw;Wk; vil (Weight) MtJld; 

,uz;L fhw;W rhu;e;j rf;jpfshtd 

tpkhd Nritj; Jiwapd; vjpu;fhy njhopEl;g Gul;rp 
uP.re;jd gPup];

Fig : Forces affecting flight

Kf¥ò¡ f£Liu 3
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MNuhfzk; (Lift) 
kw;Wk; fhw;W ,il 

ePf;fk; (Drag) MFk;.

GtpaPu;g;G 

vdg;gLtJ Gtp 

Nkw;gug;gpid 

Nehf;fp 

nghUl;fis 

<u;f;ff; $ba rf;jp 

MFk;. mJ ghuk; 

vd miof;fg;gLk;. 

,e;jr; rf;jpf;F 

vjpuhf tpkhdk; 

%yk; cau;j;Jk; (Lift) rf;jp  xd;W 

nraw;gLj;jg;gly; Ntz;Lk;. 

gwitfs; Nghd;Nw gwf;f KbAkhd 

Vida tpyq;FfSk; Njitahd 

rf;jpapid jirfs; %yk; ngw;Wf; 

nfhs;fpd;wJ. Mfha tpkhdq;fs; 

mjdJ ,ae;jpuk; %yk; Njitahd 

rf;jpapidg; ngw;Wf; nfhs;fpd;wd. 

J}f;Fk; (Lift) rf;jpahdJ Mfha 

tpkhdj;jpd; tbtk;> Ntfk; kw;Wk; 

fhw;wpd; mlu;j;jp Mfpatw;wpy; 

jq;fpAs;sJ. thA ,Oitf;F (Drag) 
mg;ghy; J}f;Fk; (Lift) rf;jp xd;wpid 

nraw;gLj;Jjy; Ntz;Lk;. 

gwf;fpd;w nghUl;fs; vg;nghOJk; ghu 

rf;jpiaj; (Weight) jhz;b cau;j;Jk; 
(Lift) rf;jpiaAk;> thA ,Oj;jy; 

(Drag) rf;jpiaAk; jhz;b neWf;Fjy; 

(Trust) rf;jpiaAk; cw;gj;jp nra;jy; 

Ntz;Lk;. 

tpkhdg; gaz tuyhW
fp.K. 400 Mk; Mz;L fhw;wpy; 

gwf;ff; $ba gl;lk; rPdhtpdhy; 

cw;gj;jp tbtikf;fg;gl;lJ. rPdhtpd; 

kjuPjpahd nfhz;lhl;lq;fspd; 

NghJ gl;lk; gad;gLj;jg;gl;lJ. 

nghOJNghf;fpw;fhf gyjug;gl;l 

tu;zq;fisf; nfhz;l gl;lq;fis 

mtu;fs; tbtikj;jhu;fs;. 

mgptpUj;jpapidj; njhlu;e;J 

,g;gl;lq;fSld; thdpiy 

epiyikfis mstPL nra;a 

KbAkhd Kiwfisg; nghUj;jp 

thdpiy epiyikfis vjpu;T 

$Wtjw;fhf ,t;thwhd gl;lq;fs; 

gad;gLj;jg;gl;ld. gl;lk; %yk; 

ngw;Wf; nfhs;sg;gl;l mbg;gilr; 

nry;thf;fhdJ Mfha tpkhdq;fis 

tbtikg;gjw;F Kd;khjpupahf 

mike;jJ. 

1903 Mk; Mz;L brk;gu; khjk; 17 Mk; 

jpfjp tpy;gu; (Wilbur) kw;Wk; Xu;tpy; 

iul; (Orville Wright)rNfhjuu;fSf;F 

KjyhtJ cz;ikahd Mfha 

tpkhdj;ijg; gwf;ftpl;l nfsutk; 

fpilf;fg;ngWfpwJ. 

gpupj;jhdpa ehl;ltuhd 

gpNud;f; tpl;y; (Frank Whittle) 
1930 Mk; Mz;L n[l; 

vd;[pid cUthf;fpdhu;. 

1969 A+iy khjk; 20 Mk; 

jpfjp Kjd; Kiwahf 

tpd;ntsp tPuu;fshd 

ePy; Mk;];Nuhq; (Neil 
Armstrong) kw;Wk; g]; 

xy;l;upd; (“Buzz” Aldrin) 
re;jpudpd; Nkw;gug;gpy; fhy; 

gjpj;jhu;fs;. 

thA kz;lyj;jpy; 

gwg;gjw;F fdT fz;l 

Muk;g Afj;jpypUe;J 

tpd;ntspf;Fr; 

nry;Yk; etPd 

Gul;rpfukhd tsu;r;rp 

tiuahd gazj;jpd; 

re;ju;g;gq;fs; fPNo 

cs;s glk; %yk; 

tpsf;fg;gl;Ls;sJ.  

nluG+[pah (Terrafugia) 
epWtdj;jhy; 

ve;jnthU tpkhd epiyaj;jpypUe;Jk; 

gwf;f KbAkhd kw;Wk; ve;jnthU 

tpkhd epiyaj;jpYk; jiuapwf;f 

KbAkhd NjitahdNghJ 

rpwFfis xLf;fp ghijapy; gazpf;f 

KbAkhd xU tpkhdk; 2011 Mk; 

Mz;L tbtikf;fg;gl;lJ. 

Mfha tpkhd tpQ;Qhdk; vd;why; 
vd;d? 
Mfha tpkhd tpQ;Qhdk; vd;gJ 

nraw;ghL kw;Wk; Mfha tpkhdq;fs; 

njhlu;ghf cUthfpAs;s Jiwfs; 

gw;wpf; fw;wy; MFk;. Mfha tpkhdf; 

fl;Lg;ghL> tpkhd epiyaq;fis 

topelhj;jy;> tpkhd Nritfs; 

Kfhikj;Jtk;> guhkupj;jy; kw;Wk; 

tpkhdq;fis topelhj;jy; Nghd;w 

,w;F Kd; 1700s            1800s        1920s   

 1950s 1980s                     2010s

Fig : Roadable aircraft   

tpkhd Nritj; Jiwapd; vjpu;fhy njhopEl;g Gul;rp 
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tpkhdq;fisg; ghJfhg;ghfTk; 

nraw;jpwd; kw;Wk; Kiwahf gwf;f 

tpLtjw;Fj; Njitahd midj;J 

cjtp Kiwikfs; Mfha tpkhd 

tpQ;Qhdj;jpy; cs;slq;Fk;.

Mfha tpkhdq;fs; kw;Wk; mjNdhL 

njhlu;Gila Jiwfs; ,d;W 

ghupanjhU tsu;r;rpiaf; fhl;Lfpd;w 

xU Jiwahf khw;wk; ngw;Ws;sJ.

Mfha tpkhdq;fshy; fpilf;Fk; 
ed;ikfs; 
gy;NtW fz;lq;fspy; fyhrhu 

uPjpapYk; kj uPjpapYk; gpupe;J tho;fpd;w 

kdpju;fis xd;wpizg;gjw;Fk; 

tzpfj; Jiwapid G+Nfhs uPjpapy; 

,izj;J itg;gjw;Fk; tpkhdr; 

Nritfs; Xu; cd;dj gzpapid 

Nkw;nfhs;fpd;wd. cyfpd; kpf 

Ntfkhd Nghf;Ftuj;J Nritapid 

toq;Ffpd;w tpkhd Nrit 

tiyg;gpd;dy; ,d;W G+Nfhs tzpf 

eltbf;iffSf;F Xu; ,d;wpaikahj 

fhuzpahf khw;wkile;Js;sJ. 

,j;JiwahdJ ehLfspd; nghUshjhu 

mgptpUj;jpia Vw;gLj;Jtjw;fhfTk; 

ru;tNjr tu;j;jfj;ij mgptpUj;jp 

nra;tjw;fhfTk; Rw;Wyhf; 

ifj;njhopiy mgptpUj;jp 

nra;tjw;fhfTk; Kf;fpa 

gq;fspf;fpd;wJ. 

,d;W cyfyhtpa uPjpapy; Rkhu; 

62.4 kpy;ypad; Ntiytha;g;Gf;fis 

tpkhd Nritfs; Jiw 

toq;fpAs;sJ. 9.6 kpy;ypad; Neub 

Ntiytha;g;Gf;fis toq;fpAs;sJ. 

tpkhd Nritf; fk;gdpfs;> tpkhd 

Nrit toq;Fdu;fs; kw;Wk; 

tpkh epiyaq;fspy; jw;NghJ 

Rkhu; 3 kpy;ypad; Neubj; njhopy; 

tha;g;Gf;fs; Vw;gLj;jg;gl;Ls;sd. 

Mfha tpkhd Kiwik kw;Wk; 

vd;[pd; cw;gj;jp eltbf;iffspy; 

Rkhu; 1.1 kpy;ypad; vz;zpf;ifapdu; 

njhopy; Gupfpd;whu;fs;. mt;thNw 

tpkhd epiyaq;fis 

mz;bajhf NkYk; Rkhu; 5.5 

kpy;ypad; Ntiytha;g;Gf;fs; 

cUthfpAs;sJ. Rkhu; 52.8 

kpy;ypad; Rw;Wyh eltbf;iffs; 

kw;Wk; kiwKfj; njhopy; tha;g;Gf;fs; 

cUthf;fg;gl;Ls;sd.

tpkhdq;fSf;F vupnghUl;fis 

tpepNahfpf;Fk; epWtdq;fs;> 

tpkhd epiyaq;fis 

epu;khzpf;Fk; epWtdq;fs;> 

tpkhd cgfuzq;fis cw;gj;jp 

nra;Ak; epWtdq;fs;> tpkhd 

epiyaq;fspy; mikag; ngw;Ws;s 

tpahghu epiyaq;fs; Mfpatw;wpy; 

gy;NtW Ntiytha;g;Gf;fs; 

Vw;gLj;jg;gl;Ls;sd.

tpkhdq;fs; ehSf;Fehs; 

tsu;r;rpaile;J tUtJld; 

mJ Nghf;Ftuj;J Nritf;F 

,d;wpaikahj xd;whf khwpAs;sJ. 

tpkhdg; gazpfspd; vz;zpf;if 

15 Mz;LfSf;F xUKiw ,uz;L 

klq;fhf mjpfupg;gjhf mwpf;iffs; 

Rl;bf; fhl;Lfpd;wd. Vida 

midj;J JiwfisAk; tpl Ntfkhf 

tpkhdj; Jiw tsu;r;rpaile;J 

tUfpwJ. cyfk; G+uhf gue;Js;s 

tpkhdf; fk;gdpfs; %yk; 3.8 

kpy;ypad; tpkhdg; gazpfSf;F 

2016 Mk; Mz;L mtu;fspd; Nrit 

toq;fg;gl;Ls;sJ. mt;thNw 53 

nlhd; vilAs;s gz;lq;fisg; 

Nghf;Ftuj;J nra;tjw;fhd tpkhd 

Nritapid toq;fpAs;sJ.

tpkhdj; JiwahdJ Rw;Wyhj; 

Jiwf;F ghupa gq;fhw;Wfpd;wJ. 

Rw;Wyhj; Jiwia 

gyg;gLj;Jtjw;fhfTk; nghUshjhu 

tsu;r;rpf;fhfTk; tWikiaf; 

Fiwg;gjw;fhfTk; tpkhdj; 

JiwahdJ ghupa gq;fhw;Wfpd;wJ. 

1.2 gpy;ypd; Rw;Wyhg; gazpfs; ,d;W 

ehLfspd; vy;iyfspD}lhf tpkhd 

Nrifisg; gad;gLj;jp Rw;Wyhg; 

gazq;fis Nkw;nfhs;fpd;wdu;.

gy;NtW ehl;ltu;fis mtu;fsJ 

G+Nfhs miktplj;ij kwe;J 

kf;fisg; gyg;gLj;Jtjw;F tpkhdj; 

Jiw VJtha; mike;Js;sJ. 

tho;thjuj;ij cUthf;Ftjw;fhfTk; 

fy;tpj; Jiwapd; tsu;r;rpf;fhfTk; 

Rfhjhuj; Jiwapd; tsu;r;rpf;fhfTk; 

tpkhdj; Jiw ngupJk; Jiz 

Gupe;Js;sJ.

tpkhd Nritf; ifj;njhopy; 
,d;W vjpu;Nehf;Fk; rthy;fSk; 
jhf;fq;fSk; 
etPd G+Nfhskakhf;fiyj; njhlu;e;J 

Vw;gl;l tsu;r;rpf;F tpkhd Nritfs; 

VJtha; mike;Js;sJ. G+Nfhs 

mgptpUj;jpf;F tpkhdg; gpuazf; 

ifj;njhopy; Kf;fpa flikg; 

nghWg;gpid Nkw;nfhz;Ls;sJ. 

cyfk; G+uhfTk; Rkhu; 37000 tpkhd 

epiyaq;fs; fhzg;gLfpd;wd. 

Rkhu; 2000 tpkhdf; fk;gdpfs; 

fhzg;gLtJld; Rkhu; 23000 

tpkhdq;fs; Nritapy; <Lgl;Ls;sd. 

tpkhdg; gazq;fs; njhlu;r;rpahf 

tsr;rpaile;Js;sJld; vjpu;tUk; 

15 Mz;Lfspy; nkhj;j tpkhdg; 

gazj;jpd; vz;zpf;if ,ul;bg;G 

MFk; vd vjpu;T $wg;gLfpwJ. 

ghJfhg;Gj; NjitfSf;fhf ,j;Jiw 

kPJ Gjpa njhopEl;gk; ehSf;Fehs; 

xd;W Nru;f;fg;gl;L tUfpwJ. tpkhdg; 

gpuahzj; Jiw %yk; nghUshjhu 

uPjpahdJk; r%f uPjpahdJkhd 

gy;NtW ed;ikfs; fpilg;gJld; 

tsp khriljy;> gr;ir tPl;L thA 

#oYld; xd;W Nru;jy;> fhyepiy 

khw;wq;fis Vw;gLj;Jjy; kw;Wk; 

xyp khriljy; Nghd;w jPikfs; 

Vw;gLj;jg;gLfpd;wd. tpkhdg; gazj; 

Jiwapy; ,d;W jhf;fk; nrYj;jpAs;s 

midj;J #oy;> nghUshjhu 

kw;Wk; r%f uPjpapyhd rthy;fis 

ntw;wp nfhs;tjw;fhd rpwe;j jPu;T 

tpkhdq;fspd; vupnghUs; nraw;jpwd; 

Kiwikfisg; gad;gLj;Jjy; 

MFk;. tpkhdq;fSf;fhf Mff; 

$Ljyhd vupnghUs; nraw;jpwd; 

Kiwikfisg; gad;gLj;Jtjd; 

%yk; #oypy; xd;WNru;f;fg;gLk; 

thA tPjj;jpidf; Fiwf;f KbAk;. 

mt;thNw vupnghUs; nraw;jpwd; 

Kiwik %yk; tpkhdg; 

gazq;fSf;fhf nrythFk; 

fpuak; Fiwtiltjd; fhuzkhf 

tpkhdg; gazf; fl;lzq;fisf; 

Fiwj;Jf;nfhs;s KbAk;. 

tpkhdj; Jiwapd; tsu;r;rp kpfTk; 

cd;djkhdjhf fhzg;gl;l NghJk; 

tpkhdf; fk;gdpfs; gy rthy;fis 

vjpu;Nehf;fp cs;sd. tpkhd 

Nritfs; ifj;njhopypd; jw;Nghija 

rthy;fs; my;yJ gpur;rpidfshtd>

Mfhaj;jpDs; ghJfhg;ghd 
jd;ik: 
,f; ifj;njhopy; vjpu;Nehf;Fk; 

Kf;fpakhd rthy; Mfhaj;jpy; 

ghJfhg;ghf ,Ue;J nfhz;L 

ghJfhg;ghf Ngha;r;NrUk; ,lj;ij 

miltJ MFk;. tpkhd epiyaq;fs; 

Nghd;Nw tpkhdf; fk;gdpfs; 

mtu;fspd; ghJfhg;ig tpUj;jp nra;a 

KbAkhd Gjpa El;g Kiwfisg; 

gad;gLj;j Ntz;bAs;sJ.
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tpkhdq;fs; %yk; ,lk;ngWk; 
xyp khriljy;: 
xyp khriljy; tpkhdq;fspd; Muk;g 

fl;lq;fspy; ,Ue;Nj fhzg;gl;lJld; 

,J njhlu;ghf kf;fsJ mjpf ftdk; 

nrYj;jp tUfpd;wdu;. tpkhd 

epiyaq;fSf;F mz;ikapy; thOk; 

kf;fs; tpkhdq;fs; %yk; Vw;gLk; xyp 

khriljy; fhuzkhf Vw;gLk; ghjf 

tpisTfSf;F mjpfk; Mshfpd;wdu;. 

mt;thNw tpkhd epiyaq;fSf;F 

mz;ikapy; thOk; kf;fspd;  

J}f;fj;jpw;F Vw;gLk; jilfs;> fy;tp 

eltbf;iffSf;F Vw;gLk; jilfs;> 

,jak; kw;Wk; cly; ,af;fj;jpw;F 

Vw;gLk; jilfs; xyp khriltjhy; 

Vw;gLfpwJ. tpkhdg; gazq;fs; 

fhuzkhf njhlu;ghly; jilfSk; 

Vw;gLfpwJ. 

Efu;Nthu; jpUg;jp: 
ve;jnthU tzpfj;jpdJk; tsu;r;rpapy; 

gpujhdkhf me;j tzpfj;jpd; 

Nritfs; my;yJ nghUl;fs; kPJ 

thbf;ifahsu;fs; nfhz;Ls;s 

jpUg;jpapy; jq;fpAs;sJ. jw;Nghija 

r%fk; ,idaj;js trjpfisg; 

ghupasT gad;gLj;Jfpd;wJ. 

tpkhdf; fk;gdpfspdhy; 

toq;fg;gLk; Nritfs; kPJ jkJ 

thbf;ifahsu;fs; kfpo;r;rp my;yJ 

jpUg;jp my;yJ tpkhdf; fk;gdpfs; 

njhlu;ghf vjpu;fzpa uPjpapyhd gjpy; 

Fwpfs; gy;NtW r%f Clfq;fs; 

%yk; gug;Giu nra;ag;gLfpwJ. 

,t;thW ,lk;ngWk;NghJ tpkhdf; 

fk;gdpfspdhy; toq;fg;gLk; 

Nritfs; njhlu;ghd jpUg;jp kPJ $ba 

ftdk; nrYj;jg;gly; Ntz;Lk;. 

njhopEl;gk;: 
Vida tzpfq;fs; Nghd;Nw 

tpkhdf; ifj;njhopYk; njhopEl;g 

tsu;r;rpapidj; njhlu;e;J Kd;Ndhf;fp 

gazpf;f Ntz;bAs;sJ. tpkhdf; 

ifj;njhopYk; b[pl;ly; ka 

njhopEl;gj;ij Nehf;fp gazpf;f 

Ntz;bAs;sJ. 

Gjpa njhopEl;g Mfha 
tpkhdq;fs;: 
xt;nthU JiwapYk; fhzg;gLk; 

mjpAau; njhopEl;gj;ijg; 

gad;gLj;jp tpkhdq;fs; cw;gj;jp 

nra;ag;gLfpwJ. cw;gj;jpahsu;fshy; 

re;ijf;F mwpKfk; nra;ag;gLfpd;w 

etPd; uf tpkhdq;fs; %yk; 

jw;NghJs;s epiyik NkYk; rpf;fy; 

epiyikiaj; Njhw;Wtpj;Js;sJ. 

,d;W fhzg;gLk; tpkhdq;fspd; 

vupnghUs; nraw;jpwd; 20¤-

30¤ ,ilapy; fhzg;gLfpwJ. 

jw;NghJ kpfTk; nraw;jpwd; tha;e;j 

tpkhdq;fis cw;gj;jp nra;tjw;fhd 

Kaw;rpfs; Nkw;nfhs;sg;gl;L tUfpwJ. 

,d;W cw;gj;jp nra;ag;gLfpd;w 

tpkhdq;fspd; nraw;jpwd; 1960 

Mk; Mz;Lfspy; gad;gLj;jg;gl;l 

tpkhdq;fspd; nraw;jpwid tpl 

Rkhu; 80¤ cau;e;j epiyapy; 

fhzg;gLfpwJ. 

fly; kl;lj;jpypUe;J Rkhu; 11km 

cauk; tiu gil kz;lyk; 

(Troposphere) vd miof;fg;gLk;. 

gil kz;lyj;jpd; (Troposphere) 
Muk;gg;gFjp mjhtJ fly; kl;lj;jpy; 

,Ue;J Rkhu; 1km cauk; khwd; 

kz;lyk; (Planetary boundary layer) vd 

miof;fg;gLk;. gil kz;lyj;jpy; 

(Troposphere) ,Ue;J Rkhu; 50km 

caukhd gFjp mad; kz;lyk; 
(Stratosphere) vd miof;fg;gLk;.

tpkhd vd;[pd;fs; %yk; ntspahFk; 

ghjfkhd thAthdJ ngUk;ghYk; 

ehk; thOk; G+kpf;F mz;ikapy; 

cs;s tsp kz;lyg; gilahd 

epiykhWk; glyj;jpd; kPjk; (Planetary 
boundary layer) gil kz;lyj;jpw;Fupa 

(Troposphere) tspkz;lyg; gil 

kw;Wk; mad; kz;lyj;jpw;Fupa 

(Stratosphere) tsp kz;lyg; gil 

kPJk; jhf;fk; nrYj;Jk;. xt;nthU 

thdpiyr; nraw;ghLk; (kiotPo;r;rp> 

tpkhd Nritj; Jiwapd; vjpu;fhy njhopEl;g Gul;rp 
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Kfpy;fs; cUthFjy; Nghd;wd) 

gil kz;lyj;jpNyNa (Troposphere) 
cUthfpwJ. kj;jpa Nfhl;Lf;F 

mz;ikapy; gil kz;lyk; 
(Troposphere)fly; kl;lj;jpy; ,Ue;J 

Rkhu; 15km cauk; tiu tpupe;J 

nry;fpwJ. JUtg; gpuNjrj;jpw;F 

mz;ikapy; gil kz;lyk; 

(Troposphere) fly; kl;lj;jpy; ,Ue;J 

Rkhu; 8km cauk; tiu tpupe;J 

nry;fpwJ. thdpiyr; nraw;ghLfs; 

fhuzkhf gil kz;lyj;jpy; 
(Troposphere) thA xd;Wld; xd;W  

fyf;fpwJ. MfNt Mfha tpkhdq;fs; 

%yk; Vw;gLk; tsp khriljy; gil 

kz;lyj;jpy; (Troposphere) vy;yh 

,lq;fSf;Fk; guTfpwJ. mad; 

kz;lyj;jpy; (Stratosphere) fhw;Wf;fs; 

xd;Wld; xd;W fyj;jy; Fiwthf 

,lk;ngWfpwJ. 

fhyepiy khw;wq;fSf;F tpkhdq;fs; 

%yk; ntspahFk; gpd;tUk; thAf;fs; 

ngUk;ghYk; fhuzkha; mikfpd;wd. 

• fupakpy thA - Carbon dioxide 

(CO2) ,e;j thA tsp kz;lyj;jpy; 

ePz;l fhyk; epiyj;jpUg;gJld; 

Gtp ntg;gkiltjpy; ngupJk; 

nry;thf;Fr; nrYj;JfpwJ. 

• iejurd; xf;irl; - Nitrogen 
oxides (NOx)-ve;jnthU vupjypd; 

NghJk; ,e;j thA ntspahtJld; 

tsp kz;lyj;jpy; Rkhu; 70¤ ,e;j 

thA cs;slq;fpAs;sJ. XNrhd; 

gilapd; nraw;ghl;bd; kPJ ,e;j 

thA nry;thf;Fr; nrYj;JtJld; 

mkpy kio Vw;gLtjw;Fk; 

fhuzkha; mikfpwJ. Gtp 

ntg;gkiltjpYk; ,e;j thA 

nry;thf;Fr; nrYj;JfpwJ. 

• ePuhtp - vupf;fg;gLk; NghJ ePuhtp 

Xu; cg tpisthf ntspahtJld; 

Kfpy;fs; Vw;gLtjw;F ,J Jiz 

GupfpwJ. 

• Gif kw;Wk; Vida fopTfs;- 
vupf;fg;gLk; NghJ ntspahFk; Gif 

kw;Wk; Vida fopTfs; Kfpy;fs; 

Vw;gLtjw;F Jiz GupfpwJ. 

tpkhd Nritj; Jiwapd; vjpu;fhy 
mgptpUj;jp 
mjp $ba vupnghUs; tpidj;jpwd; 

cs;s> Ntfkhf gazk; nra;a 

KbAkhd> #upa rf;jp %yk; 

,aq;Fk; ghupasT [d;dy;fs; 

kw;Wk; myq;fhuq;fSf;Fs; 

njhiyNehf;Fld; $ba tpkhdq;fs; 

ehSf;F ehs; xd;W Nru;fpd;wd. 

njhopEl;gj;jpd; njhlu;r;rpahd 

mgptpUj;jpiaj; njhlu;e;J 

kpfTk; tpidj;jpwd; tha;e;j 

#oy; Nea tpkhdq;fs; cw;gj;jp 

nra;ag;gLfpd;wd. 

tpkhdj; JiwahdJ 

njhlu;e;Njh;r;rpahd Xu; mgptpUj;jpapd; 

Clhf epiyNgwhd mgptpUj;jp 

,f;Ffis Nehf;fpr; nry;tjw;fhd 

Neu;ikahd mu;g;gzpg;gpid 

Mw;wp tUfpwJ. cyfpy; kpf etPd 

tbtikg;Gld; Kd;Ndhf;fpg; 

gazpg;gjw;F tpkhd Nrit jpwik 

ngw;Ws;sJ. 

Gjpa njhopEl;gj;Jld; $ba 

cl;fl;likg;G trjpfisf; nfhz;l 

tpkhd epiyaq;fs; epu;khzpf;fg;gl;L 

tUfpwJ.

gpd;tUk; Jiwfspd; Clhf 

Muha;r;rpfis Nkw;nfhz;L tpkhdj; 

Jiwapid epiyNgwhd Xu; 

mgptpUj;jp ,yf;Ffs; Nehf;fp ,l;Lr; 

nry;y vjpu;ghu;f;fg;gLfpwJ. 

(i) gRik epw vjpu;fhyk; 
jw;NghJ gad;gLj;jg;gLk; 

njhopEl;gq;fs; gy #oy; 

Neak;kpf;fit my;y. tpkhdq;fs; 

%yk; ntspahFk; ngUk;ghyhd 

nghUl;fs; %yk; gy;NtW #oy; 

gpur;rpidfs; cUthfpwJ. #oy; 

Neak; kpf;f njhopEl;gq;fs; kPJ 

jw;Nghija tpkhd cw;gj;jpahsu;fs; 

$Ljyhd vjpu;ghu;g;Gld; cs;shu;fs;. 

vjpu;fhyj;jpy; ,yj;jpudpay; kpd;rf;jp 

%yk; ,aq;ff; $ba tpkhdq;fis 

cw;gj;jp nra;tJ njhlu;ghd 

Muha;r;rpfs; Muk;gpf;fg;gl;Ls;sJld; 

mjd; %yk; Rw;whlypy; xd;WNrUk; 

ghjf thAthd Mfpad 

tpkhdg; gazq;fs; fhuzkhf 

fhgdPnuhf;irl; (Carbon dioxide 
(CO2))> iejurd; xf;irl; (Nitrogen 
oxides(NOx)) Nghd;wd njhlu;e;Jk; 

Rw;whlYld; xd;W fyf;f khl;lhJ.

fhyepiy khw;wq;fs; njhlu;ghd 

ru;tNjr FOtpd; (IPCC) 
Gs;sptpguq;fSf;F mika 

kdpj eltbf;iffs; fhuzkhf 

#w;whlYld; xd;W fyf;Fk; 

fhgdPnuhf;irl; (Carbon dioxide (CO2)) 

%yk:; ehrh         %yk;: ehrh{ Nghapq;      %yk; - ehrh$nyhf;`Pl; khu;bd;      %yk; - ehrh nfy; nghyp

Fig : NASA/Northrop Grumman / NASA/Lockheed Martin / Plans to build planes with virtual windows
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fspy; 2¤ cs;ehl;L kw;Wk; ru;tNjr 

tpkhdg; gazq;fs; %yk; xd;W 

Nru;fpwJ. G+Nfhs fhgdPnuhf;irl; 

(Carbon dioxide (CO2)) fspy; 1.3¤ 

ru;tNjr tpkhdg; gazq;fs; %yk; 

xd;W Nru;fpwJ. fPNo Fwpg;gplg;gLk; 

njhopy;El;gj;jpidj; njhlu;e;J 

vjpu;fhyj;jpy; tpkhdj; Jiw 

mgptpUj;jp milAk;.

mz;kpj;j vjpu;fhyj;jpy; ehrh 

epWtdk; 1998 Mk; Mz;L 

gad;gLj;jpa tpkhdq;fis tpl 50¤ 

vupnghUl;fs; Fiwthf tpuakhff; 

$bathwhd tpidj;jpwd; tha;e;j 

tpkhdq;fisg; gad;gLj;Jtjw;fhd 

Muha;r;rpfis Nkw;nfhs;fpwJ. 

,e;j tpkhdq;fs; %yk; Vw;gLk; 

Rw;whlYf;F ghjf tpistpid 

Vw;gLj;jf; $ba thA tPjk; 75¤ 

,w;Ff; FiwthFk;. mt;thNw 

,e;j tpkhdq;fs; %yk; tpkhd 

epiyaq;fSf;F mz;ikapy; 

cUthFk; xyp khriljy; 83¤ ,w;F 

FiwthdjhFk;.

nghapq; epWtdj;jpdhy; Kiwahd 

thA uPjpapyhd tpidj;jpwid 

Vw;gLj;jp thA neupriy Fiwg;gjw;F 

Gjpa tbtikg;Gf;fSld; $ba 

tpkhdq;fs; njhlu;ghf Muhag;gl;L 

tUfpwJ. nrq;Fj;jhd rpwFfisf; 

nfhz;l tpkhdq;fs; %ykhf 

tpkhdq;fspdhy; Vw;gLk; 

xyp khriljiyf; Fiwf;Fk; 

tbtikg;Gf;fs; gw;wpAk; Muhag;gl;L 

tUfpwJ. Gjpa njhopEl;gq;fisj; 

njhlu;e;J thA neupry; Fiwe;j> 

xyp khriljy; Fiwe;j> mjp $ba 

vupnghUs; nraw;jpwd; nfhz;l 

tpkhdq;fs; 2025y; mwpKfk; 

nra;tjw;F vjpu;ghu;f;fg;gLfpwJ.

thA neupriyf; Fiwg;gjw;fhf 

tpkhdq;fspd; rpwFfis ghuk; 

Fiwe;j cNyhfq;fspdhy; 

ngl;b tbtpy; cUthf;Ftjw;F 

jpl;lkplg;gl;Ls;sJ. vd;[pidr; 

Rw;wp thA neupriy Kiwahf 

fl;Lg;gLj;Jtjd; %yk; lu;NghNgd; 

(Turbofan) 
njhopEl;gj;ijg; 

gad;gLj;Jtjd; 

%yk; nraw;jpwid 

Ie;J klq;fpdhy; 

mjpfupg;gjw;F 

Muha;r;rpfs; 

Nkw;nfhs;sg;gl;L 

tUfpwJ. 

fyg;G 

rpwFfSld; $ba tpkhdq;fis 

tbtikg;gjw;Fk; jpl;lkplg;gl;Ls;sJ. 

FWfpa J}uk; gazk; nra;J 

Njitahd cauj;jpw;F 

NkYau;j;Jjy; Nghd;Nw 

fPopwf;Ftjw;fhd Mw;wy; ,g;Gjpa 

tpkhdq;fSf;F cz;L 

kpfTk; nraw;jpwd; tha;e;j nghUs; 

Nghf;Ftuj;Jf;fhf ,e;j tpkhdj;ij 

tbtikg;gjw;F vjpu;ghu;f;fg;gLfpwJ. 

rJu tbtj;jpid cila ,ul;il 

rpwFfSld; $ba thA nrupriyf; 

Fiwe;j kl;lj;jpy; Ngzp nraw;jpwd; 

$ba tifapy; vjpu;fhyg; GjpanjhU 

tbtikg;ghf ,jid mwpKfg;gLj;j 

KbAk;. 

mjpNtfj;jpy; gazk; nra;af; 

$bathW ,e;j tpkhdj;ij 

tbtikg;gjw;F vjpu;ghu;f;fg;gLfpwJ. 

thA neupriyf; Fiwj;J 

nraw;jpwid cau;e;j kl;lj;jpy; 

Ngzpr; nry;yy; tpNrl mk;rk; MFk;. 

tpkhdj;jpd; midj;J 

[d;dy;fisAk; mfw;wp tpkhdg; 

gazpfSf;F GjpanjhU mDgtj;ij 

toq;Ftjw;fhfTk; Gjpa 

tbtikg;Gf;fs; gw;wp Muhag;gl;L 

tUfpwJ. ,e;j tpkhdk; gwf;Fk; 

NghJ tpkhdj;jpd; Rw;Wg;Gwr; #oypd; 

cz;ikahd glq;fs; tpkhdj;jpd; 

Rtu;fspy; b[pl;ly; tiuglk; %yk; 

tpkhdj;jpd; Rtu;fs; capNuhl;lk; 

cs;sjhf myq;fupf;;fg;gl;Ls;sJ. 

tpkhdg; gazpfSf;F Mfhaj;jpy; 

gazk; nra;Ak; Xu; czu;tpid 

toq;Fk;. vjpu;tUk; 10 Mz;Lfspy; 

,t;thwhd tpkhdq;fs; gad;ghl;bw;F 

tuTs;sJ. 

tpNrl epGzj;Jtu;fs; 

vz;Zfpd;wthW #oYf;F ghjpg;ig 

Vw;gLj;Jk; Giffisf; Fiwthd 

msT ntspNaw;Wk; tpkhdq;fis 

cw;gj;jp nra;tJ njhlu;ghfNt 

Kjyhtjhf ftdk; nrYj;Jjy; 

Ntz;Lk;. mt;thNw vd;[pd;fspd; 

nraw;jpwid mjpfupj;jy;> khw;W 

vupnghUl;fisg; gad;gLj;jy;> 

fhgdPnuhf;irl; kw;Wk; fopTg; nghUs; 

Giffis Fiwj;jy; njhlu;gpYk; 

ftdk; nrYj;jg;gly; Ntz;Lk;. 

khw;W vupnghUl;fshf nghrpy> 

vy;`p my;yJ Vida jhtuq;fspy; 

,Ue;J ngw;Wf;nfhs;sg;gLk; 

#oy; el;GwT vupnghUl;fs; kPJ 

mtjhdk; nrYj;jg;gl Ntz;b 

cs;sJ. kpd;tY  %yk; ,aq;Fk; 

tpkhdq;fis cw;gj;jp nra;Ak; NghJ 

jw;NghJ kpd;tYit Nrkpg;gjw;F 

gad;gLj;jg;gLk; gw;wwpfspd; vilAk; 

Fwpg;gplj;jf;f xU rthyhf cs;sJ. 

(ii) jd;dpa vjpu;fhyk;
mz;ika jrhg;jj;jpy; Mfha 

tpkhdf; ifj;njhopy; Xu; cWjpahd 

mgptpUj;jpia mile;Js;sJ. G+Nfhs 

tu;j;jf tpkhdf; ifj;njhopYf;F 

vjpu;tUk; 20 Mz;Lfspy; 20>000 

tpkhdpfs; Njitg;gLtjhf 

vjpu;T $wg;gl;Ls;sJ. jddpaf;f 

tpkhdpfs; mw;w tpkhdq;fs; 

,jw;fhd khw;Wtopahf jpl;lkplg;gl;L 

tUfpwJ. vt;thwhapDk; 

ngUk;ghyhd khw;wq;fs; njhlu;ghf 

ftdk; nrYj;jg;gl;L tpkhdq;fs; 

gwf;f Ntz;b cs;sikahy; 

midj;J nraw;ghLfisAk; 

jw;NghJ Xu; ,ae;jpuj;jplk; 

Fig : Conception of a supersonic 
plane

tpkhd Nritj; Jiwapd; vjpu;fhy njhopEl;g Gul;rp 
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xg;gilf;f KbahJs;sJ. MfNt 

vjpu;ghuhj xU re;ju;g;gj;jpy; 

cjTtjw;fhf ghJfhg;ghdnjhU 

tpkhdpapd; cjtpiag; ngWtjw;F 

jpl;lkplg;gl;Ls;sJ. nraw;if 

mwpTld; khDl mwpTk; 

xd;wpize;j gFjpasT jd;dpaf;f 

tpkhdq;fs; mz;ika vjpu;fhyj;jpy; 

cUthFk;. 

jd;dpaf;f tpkhdq;fs;

(iii)  Ntfkhd Xu; vjpu;fhyk; 

mjpf Neuk; nry;Yk; ePz;l gpuahz 

KbTfs; tpkhdg; gazpfSf;F 

kd cisr;riy Vw;gLj;Jk;. 

gpuahz Neuj;ijf; Fiwg;gjw;fhf 

kpf Ntfkhf gazk; nra;af; $ba 

Rgu; nrhdpf; kw;Wk; i`gu;nrhdpf; 

tpkhd vz;zf;fUtpid 

mwpKfg;gLj;Jtjw;F 

jpl;lkplg;gl;Ls;sJ. ,j; 

njhopEl;gj;ij njhlu;e;J cUthFk; 

xyp khriljiy Fiwg;gJ gw;wpAk; 

Muha;r;rpfs; Nkw;nfhs;sg;gl;L 

tUfpwJ. xypapd; Ntfj;jpy; gwf;Fk; 

Fiwe;j xypnaOg;Gk; tpkhdq;fs; 

2021y; mwpKfg;gLj;jg;glTs;sJ. 

2003y; Rgu; nrhdpf; gazpfs; 

Nghf;Ftuj;J n[l; tpkhdq;fs; 

nfhq;Nfhl; fk;gdpapdhy; 

NritapypUe;J mfw;wg;gl;Ls;sd. 

ngUk;ghyhd fk;gdpfs; 

xypapd; Ntfj;ij tpl Ntfkhf 

gazpf;Fk; Rgu; nrhdpf; 

njhopEl;gj;ij mgptpUj;jp nra;J 

xypnaOg;gg;gLtijf; Fiwg;gjw;F 

Kaw;rpj;J tUfpwJ. xypapd; Ntfj;ij 

tpl Ntfkhf gazpf;Fk; tpkhdq;fs; 

2020y; nraw;gLj;jg;glTs;sJld; 

yz;ldpy; ,Ue;J ept;Nahf; tiu 

%d;W kzpj;jpahyq;fspy; gwf;f 

tplg;glTs;sJ. 

(iv) nrsfupakhd Xu; vjpu;fhyk; 
Gjpa njhopEl;gj;Jld; $ba 

tpkhdq;fis mwpKfk; nra;tjd; 

gpujhd Nehf;fk; nrsfupakhd 

mDgtj;Jld; $ba xU gaz 

KbT tiu gwj;jy; MFk;. Vw;fdNt 

fk;gpj; njhlu;Gfs; mw;w ,izaj;js 

njhlu;Gfs; %yk; tpkhdg; 

gazpfspd; jdpg;gl;l njhlu;Gfs; 

Mfhaj;jpy; mDgtpg;gjw;fhd 

re;ju;g;gj;jpid toq;Ftjd; 

%yk; nrsfupakhdnjhU #oy; 

cUthf;fg;gl;Ls;sJ. mz;ika 

vjpu;fhyj;jpy; tpkhdg; gazq;fs; 

NkYk; NtfkhdJk; #oy; 

el;GwthdJkhd nrsfupakhdnjhU 

eltbf;ifahf mikAk;. 

(v) 2050 jdpahu; tpkhdq;fs;
nghJg; Nghf;Ftuj;J Nritapy; 

epyTk; mjpfupj;j thfd neuprYf;fhd 

jPu;thf jdpahu; tpkhd vz;zf;fU 

Kd;itf;fg;gl;Ls;sJ. nghJg; 

Nghf;Ftuj;J Nritapidj; njhlu;e;J 

eilKiwg;gLj;j KbAkhd jdpahu; 

tpkhd Nritfis Muk;gpg;gjw;F 

eltbf;if vLf;fg;gl;Ls;sJ. 

kpd;tY %yk; ,aq;Fk; tpkhd 

nlf;rp tiyg;gpd;dy; %yk; 

jw;NghJs;s ,uz;L gpur;rpidfSf;F 

xNu jlitapy; jPu;T fpilf;Fk;. 

tpkhd nlf;rpfSf;Fj; Njitahd 

gw;wwpapid kpd;Ndw;wk; 

nra;tjw;fhf fdpa vz;nza;apid 

gad;gLj;Jtjd; %yk; Rw;whlYld; 

xd;W NrUk; fhgdPnuhf;irl;bid  

Fwpg;gplj;jf;f msT Fiwf;f 

KbAk;. mt;thNw tpkhd nlf;rp 

tiyg;gpd;dy; %ykhf tPjpapy; 

epyTk; neupriyf; Fiwf;f KbAk;. 

“tpkhd nlf;rp” vz;zf;fUthdJ 

NkYk; Xu; vjpu;fhy fdT my;y 

vd;gJld; Vw;fdNt fu;y;RU\; 

(Karlsruhe) epWtdj;jpdhy; 2011 Mk; 

Mz;L nrhNyhnfhg;lu; VCI (Volocopter 
VCI)  vd kpd;rf;jp %yk; njhopw;gLk; 

jdpahu; tpkhdk; xd;W cw;gj;jp 

nra;ag;gl;L xj;jpif ghu;f;fg;gl;Ls;sJ. 

,e;j tpkhdk; Lghapy; xU jd;dpaf;f 

tpkhd nlf;rpahf Muha;r;rpfs; 

Nkw;nfhs;sg;gl;Ls;sJ. 

kpd;rf;jp %yk; njhopw;gLk; ypypak; 

n[l; (Lilium Jet) vd;w ngaupy; tpkhdk; 

xd;W cw;gj;jp nra;ag;gl;Ls;sJld; 

,e;j tpkhdj;jpw;F 300km gwf;f 

KbAk; vd;gJld; tpkhdj;ij 

nrq;Fj;jhf Nky; Nehf;fp cau;j;jTk; 

jiuapwf;Ftjw;Fk; KbAk; vd;gJld; 

,jpy; tpkhdg; gazpfs; ItUf;F 

gazk; nra;a KbAk;. ,e;j tpkhd 

Nrit 2025 Mk; Mz;L Muk;gpf;f 

cj;Njrpf;fg;gl;Ls;sJ. ,e;j 

tpkhdq;fis tPLfspd; $iu kPJk; 

jiuapwf;f KbAkhapUg;gJ xU tpNrl 

mk;rk; MFk;. 

nghapq; (Boeing) vdg;gLtJ cyfpy; 

kpfg; ngupa tpkhdq;fis cw;gj;jp 

nra;Ak; xU epWtdk; MFk;. ,e;j 

epWtdk; tu;j;jf n[l; tpkhdq;fs; 

Nghd;Nw tpd;ntsp kw;Wk; ghJfhg;G 

Kiwikfis cw;gj;jp nra;Ak; xU 

Kd;dzp epWtdk; MFk;. mt;thNw 

,e;j epWtdk; tu;j;jf kw;Wk; Aj;j 

eltbf;iffSf;fhf gad;gLj;jg;gLk; 

tpkhdq;fs;> nra;kjpaia ,af;Fk; 

Kiwik> ,yj;jpudpay; ghJfhg;G 

Kiwik kw;Wk; etPd jfty; kw;Wk; 

njhlu;ghly; Kiwikfis cw;gj;jp 

nra;Ak; Kd;dzp epWtdk; MFk;.

uP.re;jd gPup]; 
Muha;r;rp tpQ;Qhdp>

etPd njhopEl;gk; njhlu;ghd Mju; rP 

fpshf; epWtdk;>

fl;Lngj;j> nkhul;Lt>

kpd;dQ;ry; :chandanaaccimt@gmail.com,
ifalf;fj; njhiyNgrp : 0774188847

Fig : The e-volo Volocopter V2X may 
soon be revolutionising personal air 
travel

glk;: nrq;Fj;jhf Nky; 
Nehf;fp cau;j;JtijAk; 
jiuapwf;FtijAk; Nkw;nfhs;s 
KbAkhd Mfha tpkhdq;fs; 
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etPd cyfpy; l;Nuhd; (Mspy;yh 

,ae;jpu) njhopy;El;gk; xU Kf;fpa 

cgfuzkhf khwpAss;J. 1920fspd; 

Muk;g gFjpapNyNa l;Nuhd; (Mspy;yh 

thfd) njhopy;El;gk;> mnkupf;f 

,uhZtj;jhy; Kjd;Kjypy; 

tpUj;jpahdJ.Mdhy; mJ 1980 

gpw;gl;l gFjp tiu nghJkf;fs; 

gad;ghl;by; ,Uf;ftpy;iy. 

,yj;jpudpay; kw;Wk; fzpdp 

njhopw;Jiwapd; mgptpUj;jp 

fhuzkhf l;Nuhd; (Mspy;yh 

,ae;jpu) njhopy;El;gk; kpf Ntfkhf 

tsu;r;rp fz;lJ. ,yF epiwnfhz;l> 

Jy;ypakhd kw;Wk; kypthd  

,yj;jpudpay;  czup  nfhz;l 

l;Nuhd;- Mspy;yh ,ae;jpuq;fNs 

Muk;gj;jpy; jahupf;fg;gl;ld. 

,d;W  vjpup  epiyfis  NtT 

ghu;j;jy; kw;Wk;  fz;fhzpg;G 

gzpfSf;fhf mgptpUj;jpaile;j 

ehLfspd; mur gilfs; l;Nuhd;- 

Mspy;yh ,ae;jpuq;fis 

jahupf;fpd;wd. mNjNtis tu;j;jf 

Nehf;fq;fSf;fhf rPd jahupg;ghd 

DJI Nghd;w ,ae;jpuq;fSk; 

ntspte;Js;sd. ,J Nghd;w 

jdpg;gl;l NjitfSf;Fk; 

nghJj;Njitf;Fk; vd ,yF 

epiw rpwpa l;Nuhd; ,ae;jpuq;fSk; 

cUthfp tUfpd;wd.

ek;gpf;ifahd kw;Wk; ghJfhg;ghd 

l;Nuhd; gazq;fSk; jw;rkak; 

,lk;ngWtjhy;> mit gy;NtW 

epGzj;Jt nraw;ghLfSf;Fk; 

gad;gLj;jg;gLfpd;wd.

l;Nuhd; njhFjp tbtikg;G 

l;Nuhd; (Mspy;yh ,ae;jpuq;fs;) 

jd;dpaf;f gwf;Fk; thfdq;fshFk;. 

mtwwpw;F jd;dpiy Fwpj;j 

tpguKk; Kd;Ndhf;fp nry;Yk; 

epiy kw;Wk; Ntfk; njhlu;ghd 

Jupj Ntf czupfs; mtrpak;. 

,e;j czupfs; ,yj;jpudpy; ,yF 

uf cgfuzq;fshFk;. l;Nuhd; 

(Mspy;yh ,ae;jpuq;fs;) gwg;G 

fl;Lg;gLj;jp> czup nfhz;l rpwpa 

fzdp> tpkhdk; Xl;Lk; njhFjp 

Nghd;wtw;iw nfhz;bUf;fpwJ. 

l;Nuhd; ,ae;jpuq;fs; rhjhuzkhf 

nfhz;bUf;Fk; BLDC Nkhl;lhu;fs;> 

,yj;jpudpay; Ntf fl;Lg;gLj;jp %yk; 

fl;Lg;gLj;jg;gLfpd;wd. NkYk; ,it 

,j;jifa gwg;ig fl;Lg;gLj;Jk; 

cgfuzq;fisAk; nfhz;lit.

nghJthd tif l;Nuhd; (Mspy;yh 

,ae;jpuj;jpd;;) tpsf;f tiuglk; fPNo 

fhz;gpf;fg;gl;Ls;sJ.

Xt;nthU l;Nuhd; (Mspy;yh 

,ae;jpuk;;) ck;  

J}u fl;Lg;ghl;L fUtpAld; 

njhlu;GilaJ. ,J Njit Vw;gLk; 

re;ju;g;gj;jpy;> fl;Lg;gLj;jYf;F 

tpkhd Xl;Ldupd; jiyaPl;;il 

ngw;Wf;nfhLf;Fk;. J}u fl;Lg;ghl;L 

fUtp nghJthf jpwe;j thd; 

mitupirfspd; cjtp nfhz;L 

nraw;gLfpwJ. l;Nuhd; (Mspy;yh 

,ae;jpuk;;) gwg;gpy; cs;s midj;J 

tpguq;fisAk; thdiy thapyhf 

jiuapy; cs;s fl;Lg;ghl;L 

epiyaj;jpw;F mDg;gp itf;Fk;. 

l;Nuhd; (Mspy;yh ,ae;jpuk;) kw;Wk; 

jiuia njhlu;GgLj;Jk; nghJthd 

miytupirfshf 433Mhz,915Mhz 

Ntfkhf tpUj;jpailAk; l;Nuhd; njhopy;El;gk;

glk; 1 : l;Nuhd; njhFjp

Ntfkhf tpUj;jpailAk; l;Nuhd; njhopy;El;gk;

Nguhrpupau;. nuh`hd; Kdrpq;f
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kw;Wk; 2.4 GHz mikfpd;wd.

l;Nuhd; (Mspy;yh ,ae;jpuq;fspd;) 

fl;Lg;ghL

gwg;G fl;lg;gLj;jpahdJ jpirkhdp> 

Ntfkhdp kw;Wk; fhe;jkhdpfis 

nfhz;l xU mikg;ghFk;. 

jpirkhdpAk; NtfkhdpAk; 

thdj;jpy; l;Nuhd; ,ae;jpuj;jpd; 

jpir Nfhz Ntfj;ij jPu;khdpf;f 

ty;yd. ,ae;jpu gz;Grhu; 

kjpg;gPLfs; gwg;G fl;LgLj;jp 

%ykhd Nkw;nfhs;sg;gLfpd;wd. 

mJ gy; czup cjtpnfhz;L 

Nkw;nfhs;sg;gLfpwJ. fhe;jkhdpAk; 

jpirkhdpAk; NghFk; ghij gw;wpa 

jfty;fis toq;Fk;. l;Nuhd; 

,ae;jpuk; gwf;Fk; NghJ GPS %yk; 

gwg;G jpir jPu;khdpf;fg;gLfpwJ. ,J 

tplak; njhlu;gpy; nrf;fDf;F 50-300 

fzpg;gPLfs; Nkw;nfhs;sg;gLfpd;wd. 

mjw;Nfw;g cupa fl;lisj; njhFjpfs; 

jahupf;fg;gLfpd;wd. ,j;jifa 

njhopy;El;gq;fs; 1990 gpw;gFjp 

,Uf;fhj fhuzj;jpdhNyNa> 

l;Nuhd; ,ae;jpuq;fs; mJtiu fhyk; 

gad;ghl;by; ,Uf;ftpy;iy.

l;Nuhd; ,ae;jpuj;ij ,af;f> Kjypy; 

mjd; tyJ Gw ,uz;L ce;jpfspd; 

Ntfj;ij> gwg;G fl;Lg;ghl;lhsu; 

mjpfupf;Fk; mNj Ntis> 

,ae;jpuj;jpd; ,lJ Gw ,uz;L 

ce;jpfspd; Ntfk; Fiwf;fg;gLk;.me;j 

tifapy; l;nuhd; ,ae;jpuk; jdJ ,lJ 

Gwkhf jpUk;gp gwf;f Muk;gpf;Fk;.

mNj Ntis> l;Nuhd; ,ae;jpuk; 

tyJ Gwk; jpUk;g Ntz;Lkhapd;> 

Nkw;Fwpg;gpl;l Kiwf;F rup Kuzhd 

,af;fj;ij Nkw;nfhs;s Ntz;Lk;. 

tyJ> ,lJ gf;f jpUg;g ,af;fj;ij 

cUSk; my;yJ RoYk; ,af;fk; 

glk; 2: l;Nuhd; fl;Lg;ghl;L njhFjp

Fig 03 : Multi spectral drone camera (Green 550nm, Red 660nm, red-edge 
735nm, Near Infra Red 790nm)Fig : LiDaR Lite v3 sensor (905nm 

laser)

Fig : DJI Agras MG-1S drone 
spraying over crops

Fig : Autonomous package delivery 
drone of the University of Moratuwa 
delivering a package of 1kg
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vd;W Fwpg;gpLtu;. mjd; gl tpsf;fk; 

glk; 1 ,y; fhz;gpf;fg;gl;Ls;sJ. mNj 

Nghd;W gwg;G fl;Lg;ghl;lhsu; l;Nuhd; 

,ae;jpuj;jpd; Kd;. gpd; mirTfs;> 

Nky;-fPo;> jpUg;gk;> epiyf;Fj;J-fpil 

Nghd;w ,af;fq;fSf;F Njitahd 

tifapy; ce;jpfspd; Ntfj;ij 

newpg;gLj;Jthu;. epue;jpu ,wf;if 

nghUj;jg;gl;l l;Nuhd; ,ae;jpuj;jpd; 

fl;Lg;ghl;Lj; njhFjpia glk; 2 

fhz;gpf;fpwJ.

l;Nuhd; ,ae;jpuj;jpd; Mw;wy;

l;Nuhd; ,aq;jpuq;fs; rpwe;j gwg;G 

tpidj;jpwidAk; vil  Vw;wpr; 

nry;Yk; Mw;wiyAk; nfhz;bUf;f 

Ntz;Lk;.Vw;fdNt tu;j;jf uPjpahd 

l;Nuhd; ,aq;jpuq;fs; 1 njhlf;fk; 

5 fpNyhfpuhk; vil nfhz;lJk; 

mjptpNrl tpidj;jpwid 

nfhz;lJkhf mike;Js;sd. 

jd;dpaf;fkhf Nky; vOjYk;> 

jiuapwq;FjYk;> xU Fwpg;gpl;l 

cauj;jpy; gwj;jy;> jd;dpiyia 

Ngzy; kw;Wk; xU Gs;spia Rw;wp 

tl;lkhf tyk; tUjy; Nghd;wit 

rpwpa uf l;Nuhd; ,aq;jpuq;fspd; rpwg;G 

gz;Gfshf mike;Js;sd.jilfis 

milahsk; fhZjy;> Nkjkiy 

jtpu;j;jy; kw;Wk; Jy;ypa ghu;it 

nfhz;l gazKk; jiuapwf;fYk; 

Nghd;w njhopy;El;gq;fs; tpUj;jp 

nra;ag;gl Ntz;bait. ,e;j 

,ae;jpuq;fs; gy ghJfhg;G 

eltbf;iffisAk; jd;dpaf;fkhf 

nra;a ty;yd. kpd;fyj;jpd; Vw;wk; 

FiwAk;NghJ jd;dpaf;fkhf 

jupg;gplj;jpw;F jpUk;Gjy; Nghd;w 

gz;Gfis nfhz;Ls;sJ. Mdhy; 

,e;j ,ae;jpuq;fSf;F 

cUSjy; kw;Wk; 

Fwpg;gpl;l ,lj;ij 

Nehf;Fjy; njhlu;ghd 

njhopy;El;g 

tiuaiwfs; cz;L. 

gwg;G fl;Lg;ghl;lhsu; 

gwg;gpw;F Kd;du;> 

midj;J 

czupfSk; rupahf 

njhopy;gLfpd;wdth 

vd;gJ Fwpj;J 

Muha;thu;. 

,e;j ehl;fspy; 

ghJfhg;ghd gwg;ig 

Nkw;nfhs;sf;$ba 

l;Nuhd; ,aq;jpuq;fs; 

cUthfpAs;sd.

l;Nuhd; ,ae;jpu gad;ghLfs; 

Fwpg;gpl;l gpuNahfj;jpw;F l;Nuhd; 

,ae;jpuj;jpw;F gy czupfs; mtrpak;. 

cjhuzkhf> Ma;T l;Nuhd; ,ae;jpuk; 

mjprf;jp tha;e;j xspg;glf;fUtpia 

jhq;fp nry;Yk;. xU tptrha 

Jiwrhu; l;Nuhd; ,ae;jpuk; gy;Nfhz 

xspg;glf;fUtpia nfhz;bUf;Fk;. 

(glk; 3 ,y; fhz;gpf;fg;gl;Ls;sJ). 

nghjp Rkf;Fk; l;Nuhd; ,ae;jpuk; Rkhu; 

200- 1500 fpuhk; vil nfhz;l rpwpa 

nghjpia fhtpr; nry;Yk;. gapu; tprpUk; 

l;Nuhd; ,ae;jpuk; jput fisehrpdp 

FLitiaAk; mjid tprpUk; $u; 

fUtpiaAk; fhtpr; nry;Yk;. jiu 

fl;likg;ig Ma;T nra;Ak; l;Nuhd; 

,ae;jpuk; Kg;gupkhz ,yF xsp 

mikg;G J}u czupia jd;dfj;Nj 

nfhz;bUf;Fk;.

l;Nuhd; ,ae;jpu tiffs; 

l;Nuhd; ,ae;jpuq;fspy; 3 tiffs; 

cz;L. gy;-ce;jp> epue;jpu ,wf;if 

kw;Wk; fyg;G Kiw l;Nuhd; 

,ae;jpu tiffs; cz;L. glk; 

1 ,y; fhz;gpf;fg;gl;lJ Nghd;W 

gy;-ce;jp l;Nuhd; ,ae;jpuj;ij 

,af;FtJ ,yF. Vnddpy; mit 

Nky; vOtJk; jiuapwq;FtJk; 

,yFthf epiyf;Fj;jhf Nkw;nfhs;s 

ty;yit. vdNt mtw;wpw;F ghupa 

jpwe;jntsp Njitg;glhJ. glk; 

2 ,y; fhz;gpf;fg;gl;lJ Nghd;W 

epue;jpu ,wf;if ,ae;jpuk; Fiwe;j 

vuprf;jpAld; ,aq;f ty;yJ. 

jdJ vilapYk; Fiwthd rpwpa 

mKf;fj;Jld;$l thdj;jpy; gwf;f 

$ba ty;yik gilj;jit ,it. 

,Ug;gpDk; mtw;wpw;F Nky; voTk; 

jiu ,wq;fTk; ghupa jpwe;j ntspfs; 

mtrpak;. mJ xU FiwghlhfNt 

fhzg;gLfpwJ.

l;Nuhd; ,ae;jpuq;fspd; 3tJ tif> 

glk; 3 ,y; fhz;gpf;fg;gl;Ls;sJ. 

,jw;F gy;-Royp kw;Wk; nghUj;jg;gl;l 

,wf;ifAk; cz;L. mjdhy; ,jw;F 

epiyf;Fj;jhf Nky; voTk; fPo; 

,wq;fTk; KbAk;. nghUj;jg;gl;l 

,wf;if nfhz;l tpkhdk; Nghd;W 

,aq;f KbAk;. ,J Kjy; ,uz;L 

tiffistpl rw;W rpf;fyhd 

mikg;ig nfhz;lJ. ,Ug;gpDk; 

,jd; ek;gfukhd ,af;fj;jpw;fhd 

njhopy;El;gk; mz;ikapNyNa 

tpUj;jp nra;ag;gl;lJ. tpiutpy; 

,JNghd;w gy ePz;l J}u kw;Wk; 

ePz;l Neu gzaj;ij nfhz;l 

,ae;jpuq;fs; tpUj;jp nra;ag;gLk;.

G+Nfhs l;Nuhd; re;ij

etPd fhy mgptpUj;jpAld; 

gwg;G Mw;wYk; Nkk;gl;ljhy;> 

ghJfhg;G mk;rq;fs;> ,yF ,af;f 

nraw;ghLfs;> vil Vw;wj;ij 

rkhspj;jy;> czupfspd; nraw;ghL 

Nghd;w mk;rq;fSf;fhf> tu;j;jf 

uPjpahf ,e;j ,ae;jpuq;fspd; Nfs;tp 

mjpfupj;Js;sJ.Ma;T> tptrhak;> 

fz;fhzpj;jy;> thd; glg;gpbg;G> 

nghjp tpepNahfk;> epu;khd Ntiy 

fz;fhzpg;G> thA-ePu;-kpd;tY 

Nrhjid Nghd;w tplaq;fSf;Fk; 

jw;rkak; gad;gLj;jg;gLfpwJ. 

2020k; Mz;lstpy; G+Nfhs re;ij 

2 gpy;ypad; nlhyiu vl;Lk; vd 

vjpu;ghu;f;fg;gLfpwJ.

mnkupf;fhtpy; l;Nuhd; ,ae;jpuq;fspd; 

glk; 4: CeyHawk, 11 fpNyhfpuhk; vil nfhz;l  

vQ;rpd; ePz;l tPr;R tY nfhz;l l;Nuhd; ,ae;jpuk;- 

nkhul;Lt gy;fiyf;fofj;jpd; jahupg;G.

glk; 5: ehd;F ,wf;if l;Nuhd; 

,ae;jpuk; - nkhul;Lt gy;fiyf;fof 

jahupg;G (cyf tq;fp kw;Wk; Njrpa 

Muha;r;rp Nguit Mfpatw;wpd; 

epjpAjtpj;jpl;lk; - AHEAD nraw;jpl;lk;)

Ntfkhf tpUj;jpailAk; l;Nuhd; njhopy;El;gk;
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tsu;r;rp kw;Wk; gad;ghl;il glk; 6 

fhz;gpf;fpwJ.

,yq;ifapy; l;Nuhd; njhopy;El;gk;

gy njhopy;El;g mgptpUj;jprhu; 

MSikia nfhz;l ehlhf 

,yq;if mike;Js;sJ. ,Ug;gpDk; 

cs;@u; jahupg;Gf;fs; rpwe;j 

Kiwapy; tu;j;jfkag;gLj;jg;glhj 

xU ehlhfNt ,yq;if 

fhzg;gLfpwJ. cs;@u; jahupg;gpw;F 

mj;Jiz fpuhf;fp  ,y;yhj epiy 

fhzg;gLfpwJ.,yq;if xU 

fUj;jhf;f jpwd;nfhz;l ehlhf 

miktjw;F fle;j fhyq;fspy; 

fpilj;j gy re;ju;g;gq;fis ,yq;if 

jtwtpl;Ls;sJ. ,e;j epiyapy; 

cs;@u; l;Nuhd; njhopy;El;gk; tpUj;jp 

nra;ag;gl;L Njrpa mgptpUj;jpf;F 

gad;gLj;jg;gLtJ mtrpak; vd 

czug;gl;Ls;sJ.Fwpg;ghf> cs;@u; 

l;Nuhd; jahupg;Gf;fis tptrhaj; 

Jiwf;F gad;gLj;jyhk;. ,ae;jpuj;jpy; 

gy;-Nfhz czupfs; ,Ug;gjdhy;> 

gapu; epyq;fSf;F Nky; gwf;Fk;NghJ 

gapu;fspd; MNuhf;fpak;> fisfs; 

kw;Wk; G+r;rpfs; gpur;rpidfisAk; 

,yFtpy; milahsk; 

fz;Lnfhs;syhk;. mjw;fhd khw;W 

jPu;TfisAk; mKy;gLj;jyhk;. 

,t;thW gapu;fis rpwe;j Kiwapy; 

guhkupf;Fk;NghJ $Ljyhd 

tpisr;riy ngw KbAk;. l;Nuhd; 

,ae;jpuq;fs; %yk; ,urhaz fis 

ehrpdpfis msthf> rupahd msT 

gad;gLj;Jtij cWjpg;gLj;jyhk;. 

,jd; %yk; $Ljyhd gad;ghl;il 

jtpu;j;J> kz; er;Rj;jd;ikailjy;> 

ePu; khriljy; Nghd;wtw;iw jLj;J> 

kdpjd; $Ljyhd ,urhaz 

gad;ghl;bw;F Mshtij jLf;fyhk;. 

cs;@u; l;Nuhd; ,ae;jpuq;fis 

rpy ,aw;if mdu;j;jk; Vw;glf;$ba 

epyg;gug;Gf;fis Nkw;ghu;it nra;a 

gad;gLj;jyhk;. ,jd; %yk; VNjDk; 

mrhjhuz epiyikfs; kw;Wk; 

kz;rupT mghaq;fis Kd;$l;bNa 

mwpaf;$bajhf ,Uf;Fk;.fyg;G 

l;Nuhd; ,ae;jpuq;fs; fg;gy;fspy; 

,Ue;J NknyOe;J fiuNahu 

gpuNjrq;fis fz;fhzpf;f 

gad;gLj;j KbAk;. ,jd; %yk; 

VNjDk; Nghijg;nghUs; flj;jy; 

kw;Wk; Vida rl;l tpNuhjr; 

nray;fisAk; jLf;f KbAk;. glk; 

3 ,y; fhz;gpf;fg;gl;lJ Nghd;W 

nghjp Rkf;Fk; l;Nuhd;  ,ae;jpuq;fs; 

mtrukhf ,uj;j khjpupfis 

itj;jparhiyfSf;fpilapy; 

gupkhwpf;nfhs;s my;yJ vLj;Jr; 

nry;y cjTfpwJ. ,t;thW Nritg; 

gl;bay; ePz;L nry;Yk;. vdNt. 

,g;NghJ ,yq;ifapy; fhyk; 

fdpe;Js;sJ> ,j;jifa Kaw;rpfis 

edthf;Ftjw;F.

Nguhrpupau;. nuh`hd; Kdrpq;f

,yj;jpudpay; kw;Wk; 

njhiyj;njhlu;ghly;; nghwpapay;

nkhul;Lt gy;fiyf;fofk;

glk;.6 gad;ghl;bd; mbg;gilapy; tl mnkupf;f tu;j;jf l;Nuhd; re;ij nfhs;ssT 2012-2023 (kpy;ypad; nlhyu;)
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jpU. [df;f gpupae;j jahuj;d

rpWguhaj;jpy; ehk; gy fw;gidf; 

fijfis nrtpkLj;Js;Nshk;. 

mtw;iw vkf;Fr; nrhy;ypj; je;j 

KjpNahu;fs; mit midj;Jklt; 

cz;ik my;y vd;w ek;gpf;ifAld; 

vk;ik Mw;Wg;gLj;Jk; Nehf;fpy; 

mt;thW nra;jhu;fs; vd;gij ehk; 

gpd;du; Gupe;J nfhz;Nlhk;. md;W 

kpfTk; Mu;tj;Jld; me;jf; fijfisr; 

nrtpkLj;j ehk; ,d;W mit Nghypf; 

fijfs; vdf; $wp vkJ KjpNahu;fis 

jl;bf; fopf;f Kw;gl;Ls;sNshk;. 

,t;thwhd fijfSs; ,uhkd;-

,uhtzd; fijfs; Kd;dzp 

tfpf;fpd;wd. mjpy; tUfpd;wthW 

,uhkhdpd; ntw;wpapidj; njhlu;e;J 

ehk; ,uhkd; jug;gpw;F MjuT njuptpj;j 

tpjk; vkJ Qhgfj;jpw;F tUfpwJ. 

,uhkd; tp\;Dtpd; mtjhuk; vd;gjd; 

fhuzkhf ,e;J Ntj ek;gpf;iffSf;F 

kjpg;gspj;J nkd;NkYk; ,uhkdpd; 

gf;fj;jpy; ,Ue;Jnfhz;L me;jr; 

nra;jpiag; gw;wp ehk; tpsf;fpa me;j 

tuyhW rpwpjsT vkJ epidtpy; 

cs;sJ. mq;F Fwpg;gplg;gl;l Vida 

jfty;fs; vt;thW ,Ue;jNghJk; 

,uhkhazj;jpy; tUfpd;w G\;gf 

tpkhdk; vdg;gLk; Mfha tpkhdk; 

gw;wpa jfty;fs; epr;rakhfNt fw;gid 

nra;ag;gl;l Gidf;fij vd;gNj vkJ 

fUj;jhff; fhzg;gl;lJ. 

k`hahdh ,yf;fpaj;jpy; tUfpd;w 

“yq;fhtjhu #j;jpu”j;jpYk; ,uhtzd; 

gw;wpAk; Mfhaj;jpy; gazk; 

nra;tjw;Fg; gad;gLj;jg;gl;l mtuJ 

G\;gf tpkhdk; gw;wpa  jfty;fSk; 

kjk; rhu;e;j fUj;jpid xU Gwk; xJf;fp 

Nehf;Ffpd;w xU Njitg;ghL vkf;F 

,Uf;ftpy;iy. 1932 Mk; Mz;Lfspy; 

khu;l;bd; tpf;ukrpq;ftpdhYk; 

jdJ rpWtu; fijj; njhFg;gpy; 

kapy;thfdk; njhlu;ghd xU 

Gifg;glk; cs;slf;fg;gl;L fij xd;W 

vOjg;gl;lJ. ,uhkd; - ,uhtzd; 

gw;wp rk];fpUj nkhopapy; vOjg;gl;l 

thy;kpfp ,uhkhazk; kw;Wk; mjNdhL 

,ize;jjhf vkJ ftpQu;fSs; 

xUtuhd FkhujhrtpdhYk; rk];fpUj 

nkhopapy; vOjg;gl;l “[hdfP`uza” 

jfty;fs; gy vkf;Fj; njhFj;J 

toq;fg;gl;Ls;sd. mjpy; vt;tsT 

jhd; kpifg;gLj;jpf; $wg;gl;l NghJk; 

mbg;gilf; fUj;jpid tpsf;Ftjw;F 

mJ xU rpwe;j %ykhff; fhzg;gLtij 

Vw;Wf; nfhs;sy; Ntz;Lk;. gz;bju; 

rq;iff;Fupa jk;kj;t[ ehaf;fNjuu; 

mtu;fspdhy; rpq;fs nkhopapy; 

nkhopngau;f;fg;gl;l ‘[hdfP`uz’ 

nkhopngau;g;G> 

Gfo;ngw;w 

rk];fpUj ehlff; fiyQuhd gpajhr  

ep\;\q;ftpdhy; rpq;fsf; ftpijaha; 

tbf;fg;gl;l ‘[hdfP`uz’ ‘nguYt’ 

kw;Wk; ‘rpTgj’ ftpijahf tbf;fg;gl;l 

‘uTYtj;j’ ftpij  

E}y; Mfpad ,q;F Qhgfj;jpw;F 

tUfpwJ. muPrd; m`_GJtpd; 

‘rf;tpj;jp ,uhtzh’ ehlfKk; Gjpa 

Afj;jpw;F ,r;nra;jpia nfhz;L 

tUtjpy; ghupasT nry;thf;F 

nrYj;jpAs;sJ vdf; Fwpg;gpLjy; 

Ntz;Lk;. ,d;iwa ehl;fspy; 

njhiyf;fhl;rp miytupirfspy; 

xspgug;ghFk; ,uhtzh vDk; njhlu; 

ehlfKk; ahu; vt;tsT J}uk; Fiw 

fz;l NghJk; ,r; nra;jp njhlu;ghd 

$u;ikahd ,lq;fs; gw;wpf; $Wfpd;w 

Xu; cd;djkhd Kaw;rp vd;gjid 

,q;F typAWj;Jjy; Ntz;Lk;. 

mz;ikf; fhykhf ghupastpy; 

Ngrg;gl;L tUk; ‘mq;fk;- ,yq;fk;’ fiy 

gw;wpa Guhjd E}y;fs; MfpadTk; 

,r; nra;jp gw;wpf; Fwpg;gpLfpd;w NghJ 

cgNahfg;gLj;jg;gly; Ntz;Lk;. 

mt;thW ,Ug;gpDk; $l vt;thwhd 

,yf;fpa %yq;fis Ma;Tf;Fl;gLj;jp 

gpuNtrj;ijf; fl;bnaOg;gpaNghJk; 

mjid Nkw;fj;jpa tpQ;Qhd 
(SCIENTIFIC) Kiwf;F Vw;g gFg;gha;T 

nra;ahJ etPd Vw;Gilikf;F Vw;g 

jug;gLj;jg;gly; 

,yFthdJ 

md;W. me;j 

mu;j;jj;jpy; 

Guhjd Mfha tpkhdf; fiy vd;gJ ntWk; fw;gid my;y
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Nehf;fpdhYk;$l ,uhtzdpd; G\;gf 

tpkhdk; gw;wp ,Jtiuapy; Ma;Tf;F 

cl;gLj;jg;gl;Ls;s njhopy;El;g 

(TECHNICAL) tplaq;fis njhFj;jy; 

mtrpakhf cs;sjdhy; jw;NghJ ehk; 

mJgw;wp Nehf;FNthk;. 

gpuNahf Nkw;fj;jpa ngsjPf 

tpQ;;Qhdj;jpw;F mika Mfhatpkhdk; 

xd;iw thdj;jpy; gwf;f tpLfpd;w 

NghJ Gtp <u;g;Gf;F khw;wkhdnjhU 

gzp Nkw;nfhs;sg;gl Ntz;bAs;sJ. 

mjd;NghJ tpkhdj;jpd; vil> mjpy; 

gazk; nra;gtu;fspd; vil> mjw;F 

Nkyjpfkhf tspj;jil cUthFk; 

tpkhdj;jpd; Ntfj;jpw;Fr; rkhe;jukhd 

jhf;fj;jpw;F vjpuhf tpkhdj;jpy; ,Ue;J 

xU rf;jp xd;W Nru;f;fg;gly; Ntz;Lk;. 

mJ NkYk; ‘Ngu;D}ypapd; rkd;ghL’ 

Clhf cau; ngsjPf tpQ;Qhdj;jpy; 

tpsf;fg;gl;Ls;sJ. mJ ehk; fw;w 

eLj;ju fhy (epA+l;ld;) Nkw;fj;jpa 

tpQ;Qhdj;jpy; tUk; rk;gtq;fSld; 

xg;G Nehf;Fjy; mj;jpahtrpak; MFk;. 

mjd;NghJ tpkhdj;ij jahupg;gjw;fhd 

%yg;nghUl;fs; gw;wpa tpNrl gz;Gfs; 

ftdj;jpw; nfhs;sg;gl Ntz;baJ 

Vnddpy; tspj;jilapidj; jhq;fpf; 

nfhs;sf; $ba msT tYthdJk; 

kpfTk; vil Fiwthff; fhzg;gly; 

mj;jpatrpakhdJ vd;gjdhy; MFk;. 

epiyik mt;thW fhzg;gl;l 

NghJk; 1911{12 fhyg;gFjpapy; ‘thA 

,lk;’ njhlu;ghf Nkw;fj;jpa tpQ;Qhd 

uPjpapyhd Muha;r;rpapid Muk;gpj;j 

tpf;lu; N`]; vDk; tpQ;Qhdpapdhy; 

cyfj;jpypUe;J vkf;F fpilf;Fk; 

tspkz;lyg; (COSMIC) gyk; njhlu;ghd 

mwpT cyfj;jpw;F Ma;T uPjpahf 

cWjpnra;ag;gl;L toq;fg;gl;lJ. mJ 

njhlu;ghf Nkw;Fyf ehLfspdhy; 

njhlu;r;rpahf 

Nkw;nfhs;sg;gl;l 

Muha;r;rpfspd; 

tpisthf KO khDl #oYf;Fk; 

,e;j tspkz;lyj;jpd; gyj;jpd; 

Njitg;ghL vt;thwhdJ vd;gJ 

jw;NghJ njspthfpAs;sJ. ,e;j 

tspkz;lyj;jpd; gyk; Muk;g fl;lj;jpy; 

kdpj clk;gpw;Fk; mjd; ,Ug;Gf;Fk; 

mJ nfhz;Ls;s GJikahd Mw;wy; 

kPJ ghupasT jhf;fk; nrYj;JtJld; 

mjw;F Nkyjpfkhf Vida ngsjPf-

nghUs; uPjpahd epfo;Tfs; kPJk; 

ghupasT jhf;fk; nrYj;JtjhfTk; 

typAWj;jg;gl Ntz;bAs;sJ. 

Nkw;fj;jpa tpQ;Qhd uPjpapyhd 

Muha;r;rpfs; kw;Wk; gFg;gha;Tfs; 

Nkw;nfhs;sg;gLtjw;F gy;yhapuk; 

Mz;LfSf;F Kd;du; 

epu;khzpf;fg;glJ vdf; fUjg;gLk; 

gpukpl; (PYRAMIDS) njhlu;ghf 

gpw;fhyj;jpy; Nkw;nfhs;sg;gl;l 

Muha;r;rpfs; %yk; ngwg;gl;l KbTfs; 

%yk; vkf;F Mr;rupak; epiwe;j 

jfty;fs; gytw;iw vLj;Jiug;gJ 

Gyg;gLfpwJ. ,e;j gpukpl;fspy; ehk; 

Kd;du; Fwpg;gpl;l ‘mz;l rf;jp’ kw;Wk; 

mspg;G gw;wp epidj;Jg; ghu;f;f Kbahj 

Mw;wy;fis Muha;tjdhy; mit 

‘mz;l rf;jp’apid gfpUk; xU kj;jpa 

epiyakhfTk; nraw;gl;l kw;Wk; 

nraw;gl KbAk; vdTk; vz;zf; 

$bajhf cs;sJ. 

,e;j rf;jp njhlu;ghf ghlrhiy 

khztu;fSf;F tPl;by; ,Ue;jthNw 

gy;NtW Muha;r;rpfis Nkw;nfhs;s 

KbAk;. mjw;fhf xU jbj;j fhfpjj;ij 

vLj;J mjpy; vy;yhg; gf;fq;fSk; 

xj;j ehd;F Kf;Nfhzq;fis 

ntl;b mjpy; xd;Wld; xd;wpid 

xl;b ,yFthd xU gpukpl;bid 

jahu; nra;J nfhs;s KbAk;. me;j 

gpukpl;bd; eL cauj;jpd; %d;wpy; 

xU gFjpidf; nfhz;L gy;NtW 

tifahdtw;iw itg;gjd; %ykhf 

Mr;rupakhd KbTfis mtu;fSf;F 

fhzf;$bajhf ,Uf;Fk;. mj;Jld; 

kPir ntl;Ltjw;fhf gad;gLj;jg;gLk; 

Nuru; my;yJ Nurupd; Nkw;gug;gpid 

itf;fpd;wNghJ mJ jhdhfNt 

$u;ikahfpd;wJ vd;gjidAk; 

xUehs; $l gOjhfhky; itj;jpUf;f 

Kbahj gRg;ghy; fpz;zk; xd;iw 

gyehl;fSf;F gOjhfhky; gpukpl;bDs; 

itj;jpUf;f KbAk; vd;gjidAk; 

fhzf; $bajhf ,Uf;Fk;. Njq;fha;g; 

ghypid mjDs; itj;jhy; epr;rakhf 

%d;W ehl;fs; fle;jJk; Njq;fha;g; ghy; 

jhdhfNt Njq;fha; vz;nza;ahf 

khw;wkiltjid vkf;F tpQ;Qhd 

uPjpahd fl;ll Muha;r;rp epWtdj;jpdhy; 

Nkw;nfhs;sg;gl;l Muha;r;rp KbTfspd; 

gFg;gha;tpd; mbg;gilapy; ed;F 

mtjhdpf;ff; $bajhf cs;sJ. 

,g;gupNrhid ehk; tpQ;Qhdg; ghlj;jpy; 

Nkw;nfhs;Sk; tpjkhd fl;Lg;ghl;L 

gupNrhjidahf gpukpl;bw;F ntspapYk; 

mNjtpjkhf nghUl;fis mikj;J 

mjNdhL xg;GNehf;Fjy; Nkw;nfhs;Sk; 

tpjkhfNt Nkw;nfhs;sg;gly; Ntz;Lk; 

vd;gijf; Fwpg;gply; Ntz;Lk;. mjd; 

NghJ gpukpl;bw;F ntspapy; itf;fg;gl;l 

Nurupd; Nkw;gug;G JUg;gpbg;gjidAk; 

gRg;ghy; Jupjfjpapy; gOjiltjidAk; 

Njq;fha;g; ghy; ehWtjidAk; 

mtu;fshy; mtjhdpf;f $bajha; 

,Uf;Fk;. 

,q;F ehk; vy;yhg; gf;fq;fSk; xj;j 

ehd;F Kf;Nfhzq;fisf; nfhz;L 

gpukpl; xd;iwj; jahu; nra;AkhW 

$wpaNghJk; cau;e;jgl;r tpistpidj; 
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jUk; mstPL ahnjdpy; gpukpl;bd; 

eLg;gFjpapd; cauj;ijg; Nghd;W 

1.47 tPjkhf mikAk; tz;zk; 

gpukpl;bd; ehd;F rha;T Xuq;fSk; 

1.57 Mf mikAk; tz;zk; 

gpukpl;bd; mbapy; Xuq;fspd; ePskhd 

gpukpl;bd; tbtk; MFk;. Gfo;ngw;w 

vfpg;jpd; gpukpl;fs; ,e;j tbtj;jpd; 

gpufhuk; mikf;fg;gl;Ls;sJ 

vd;gJ njspthfpwJ. mjd;NghJ 

ehk; gad;gLj;jpa ehd;F 

Kf;Nfhzq;fisAk; Ntwhff; nfhz;L 

Nehf;Fk;NghJ me;j Kf;Nfhzq;fspd; 

cauj;ij gPlj;jpd; miuthrpahff; 

nfhz;L gpupf;Fk; NghJ 1.618 ,id 

mz;kpg;gjhf njd;gLk;. ,J Nkw;Fyf 

ehLfshy; ‘nghd; tpfpjhrhuk;’ (GOLDEN 
RATIO) vd miof;fg;gLfpwJ. NkYk; 

vkJ Gtp kj;jpa Nfhl;bd; kPJ 

gpukpl;bd; gPlKk; Gtpapd; MiuapdJk; 

re;jpudpd; MiuapdJk; nkhj;jk; 

rkkhd cauj;ijf; nfhz;l 

fw;gid tbtj;ijAila gpukpl; 

xd;iw xj;jthW vfpg;jpa gpukpl; 

Mr;rupakhdjhf mikf;fg;gl;Ls;sJ 

vd;gjid ,q;F mtjhdpj;jy; 

Ntz;Lk;. 

,e;j ‘nghd; tpfpjhrhuj;ij’ (GOLDEN 
RATIO) mz;ika cyfj;jpw;F 

mwpKfg;gLj;jpa egu;fSs; ypadhNlh 

lhtpd;rp xU Kf;fpa eguhff; 

fUjg;gLfpd;whu;. mJ kdpj clk;gpd; 

tbt tpfpjhrhuj;jpd; mbg;gilapy; 

Kd;itj;j mtu; mJ ve;jnthU 

,aw;if clk;gpidf; nfhz;l 

kdpjdpd; cauk; mtuJ njhg;Gspy; 

(NAVEL) ,Ue;J ghjj;jpd; me;jj;jpw;F 

cs;s cauj;jpdhy; gpupf;fpd;w NghJ 

njhg;Gspy; ,Ue;J ghjj;jpd; me;jj;jpw;F 

cs;s cauj;jpdhy; gpupf;Fk; NghJk;> 

njhg;Gspy; ,Ue;J ghjj;jpd; me;jj;jpw;F 

cs;s cauk; jiykapu; Ezpapd; jdJ 

njhg;GSf;F cs;s cauj;jhy; gpupf;Fk; 

NghJk; fpilg;gjhf cWjpg;gLj;jg;gl;L 

Rl;bf; fhl;lg;gl;Ls;sJ. ,g;ngWkjp 

cau; fzpjj;jpy; tUk; ‘$l;Lj;njhlu;’ 

xd;wpd; (0>1>1>2>3>5>8>13>21>34>55>

89>.....) ve;jnthU Nky; tupapid 

mjw;F Kd;du; cs;s tupapdhy; 

gpupf;Fk; NghJk; fpl;bajhf 

fpilg;gjhfTk; njspthfg; Gyg;gLfpwJ. 

,e;j tpfpjhrhuk; etPd thfd 

cw;gj;jpapd; NghJ ngUkstpy; 

gad;gLj;jg;gLtJld; mjd; 

vy;iyfis kPwp rpy thfd cw;gj;jp 

epWtdq;fs; mtu;fsJ cj;jpNahfG+u;t 

,yl;rpidia tbtikf;Fk; 

NghJ$l ,e;j ‘nghd; tpfpjhrhuj;ij’ 

gad;gLj;JtJ Gyg;gLfpwJ. 

mt;thNw jw;NghJ kdpj clk;igr; 

Rw;wp ,yj;jpudpay; fhe;jk; 

fhzg;gLtjhf fpupypad; (KIRLIAN) 
nfkuh xd;wpd; Gifg;glk; %yKk; 

vk;khy; mtjhdpf;f $bajhf cs;sJ. 

cyfj;jpy; ,Ue;J vkf;F fpilf;Fk; 

Kd;du; Fwpg;gplg;gl;l ‘mz;l rf;jp’ 

fhuzkhf ,q;F ek;ikr; Rw;wpAs;s 

,yj;jpudpay; fhe;jj;jpy; (AURA) 
gy;NtW khw;wq;fs; Vw;gLtJk; ,q;F 

njspthfpwJ. gpukpl;bDs; Fwpg;gpl;l 

rpyfhyk; ntw;Wg; ghu;itAld; ,Uf;Fk; 

egu; xUtUf;F jdJ clk;igr; 

Rw;wpAs;s Kd;du; Fwpg;gplg;gl;l rf;jp 

clk;ig kpfTk; tpupthd kw;Wk; 

njspthd jd;ikAld; vLf;Fk; 

tpjj;jpid kpf ,yFthf ,dk; fhz 

KbAkhf cs;sJ. #oypy; mad nrwpT 

kiwg; ngWkhdk; 

nfhs;tjidAk; mtjhdpf; KbAk;. 

,t;thW gyk; clk;G khw;wkilAk; 

tpjj;jpid cgfuzj;jpd; Clhfg; 

Gupe;J nfhs;Sk; xUtUf;F mJ ‘mz;l 

rf;jp’ jPtpuj; jd;ik $Ljyhf cs;s 

xU #oypy; mJ kpfTk; tpupthd kw;Wk; 

njspthf miktjidAk; mtjhdpf;f 

Kbfpd;wJ. 

,t;thwhd epiyikfis etPd 

Nkw;fj;jpa tpQ;Qhd uPjpapyhd 

fUtpfs; %yk; mtjhdpj;J cWjp 

nra;tjd; %ykhf epytpa rk;gpujha 

G+u;tkhd gyk; njhlu;ghd tpsf;fj;jpd; 

mbthdk; tpuptile;J Kd;ida 

%l ek;gpf;iffshf Nkw;fj;jpa 

tpQ;Qhdk; epuhfupj;j fUj;Jf;fs; 

etPd tpQ;Qhdf; fUj;Jf;fshf 

khw;wkile;J tUtij Gupe;J nfhs;s 

KbAk;. mjd; gpufhuk; ngsjPf t];J 

kw;Wk; nrad;KiwfSf;F Md;kPf 

rpe;jid kw;Wk; ‘mz;l rf;jpapd;’ %yk; 

jhf;fk; nrYj;j KbAk; vd;gjid kpfj; 

njspthf Vw;Wf;nfhs;s NeupLfpwJ. 

,t;thwhd epiyikfspd; fPo; 

rk;gpujha 

G+u;tkhd 
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Kf¥ò¡ f£Liu 5

Guhjd Nkw;fj;jpa 

tpQ;Qhdj;jpdhy; 

Gwe;js;sg;gl;l Md;kPf 

El;gf; fiyfs;> 

ke;jpuq;fs; Nghd;wd $l 

Ma;Tf;Fl;gLj;jg;gl Ntz;ba 

xU epiyg;ghl;il Nehf;fp 

Muha;r;rp Nkw;nfhs;s Neupl;Ls;sik 

ju;f;f uPjpahdJ MFk;. 

,t;thwhd xU gpd;dzpapy; 

kPz;Lk; ehk; Guhjd Mfha tpkhdj; 

njhopy;El;gk; njhlu;ghf fhl;lg;gl;Ls;s 

rpj;jhe;jq;fs; gw;wp Muha;tJ GjpanjhU 

Nfhzj;jpy; Guhjd fhyj;ij 

Nehf;Ftjhf 

mikAk;. ,J 

njhlu;ghd rpq;fs 

thrfu;fs; kj;jpapy; 

fhzg;gl;l 

ku;kkhd ,yf;fpag; 

gpuNtrkhdJ 

ngupJk; tuyhw;wpid mbg;gilahff; 

nfhz;L mikag; ngw;w fyhepjp 

#upa FzNrfu vOjpa “,yq;if 

tuyhw;wpy; rpq;fs Afk;” vDk; E}y; kpf 

Kf;fpakhdJ vd ehk; fUJfpd;Nwhk;.

 

,e;j tuyhw;W E}ypy; gy ,lq;fspy; 

Fwpg;gplg;gl;Ls;s “itkhdpf;f #j;jpuk;” 

vDk; E}y; njhlu;ghfTk; mjNdhL 

,ize;jjhf NkYk; gy E}y;fSk; 

cs;slf;fg;gl;Ls;s tplaq;fs; gw;wp 

ehk; ftdk; nrYj;j Ntz;bajw;F 

fhuzk;> mit ,g;NghJ Nkw;fj;jpa 

tpQ;Qhdk; gpuahzk; nra;Js;s J}

uj;jpd; mbg;gilapy; Gidf;fij 

tiff;F cl;gLj;jg;gl;L tpsf;f KbahJ 

vd;gjdhy; MFk;. 

“itkhdpf;f #j;jpuk;” vdg;gLk; 

tpkhdk; (Mfha tpkhd) njhlu;ghd 

rpj;jhe;jq;fs; gw;wp Nehf;Fk; NghJ 

xLf;Ftjw;Fk; ePl;Ltjw;Fk; KbAkhd 

rpwFfs; Nghd;w xd;iwj; jd;dfj;Nj 

nfhz;l “rf;Fz tpkhdq;fs;” 

tl;l tbtj;jpidf; nfhz;l “Re;ju 

tpkhdq;fs;” %d;W khbfisf; 

nfhz;l Rkhu; ,UgJ rpy;Yfisf; 

nfhz;l “jpupGu tpkhdq;fs;” jq;f 

tu;zj;jpdhy; Md “Uf;k tpkhdq;fs;” 

vd ehd;F tifahd Mfha 

tpkhdq;fs; 

fhzg;gl;lik 

Gyg;gLfpwJ. 

mt;thNw 

,t;thwhd xU 

tpkhdj;ij ,af;Fgtu; njupe;J 

itj;jpUf;f Ntz;baitfs; 

Kg;gj;jpuz;L tpjkhdit vd;gJ 

fhl;lg;gl;Ls;sJ. mitahtd ke;jpuk;> 

je;jpuk;> fpuPlk;> me;juhy> Fl> fl;Gy> 

fl;Gydw;w> gNuhf;\> mg;gNuhf;\> 

rq;Nfhr;r> tp];fPuz> tp&gfuz> 

&ghd;ju> R&g;g> N[hjpu;ght> 

jNkhkhah> G+ya> tpKf;j> jhuh> 

kfh\g;jtpNkhr;rd> yq;fhd> ru;g-

fkd> rhg;gy> &g;gfu;z> ru;tNjhKf;j> 

gu\g;j fhdf;f> fpupahf;u`d> 

jpf;gpuju;\d> Mfh\hfu> [yj&g;g> 

];jk;jf;f> fu;\z Nghd;wd MFk;. 

,it xt;nthd;whf tptupf;Fk; Njit 

fhzg;glhj NghJk; etPd Nkw;fj;jpa 

tpQ;Qhdj;jpy; ehk; fUJk; mdy;> 

ntg;gk;> Ntfk;> ftu;r;rp> j;tdpa> rf;jp 

Nghd;w tof;fpy; cs;s gjq;fs; %yk; 

tptupf;fg;gLk; gy vz;zf;fUf;fs; 

mtw;wpd; cs;slq;fpAs;sJ vd;gJ 

gw;wpf; Fwpg;gply; Ntz;Lk;. 

mt;thNw tpkhdk; vdg;gLk; Mfha 

tpkhdk; xd;wpy; fhzg;gl Ntz;ba 

31 ghfq;fs; mjpy; fhl;lg;gl;Ls;sJ. 

mtw;Ws; gy;NtW fz;zhb tiffs;> 

gy;NtW ,ae;jpu tiffs; kw;Wk; 

fUtp tiffSk; cs;slq;Fk;. mit 

xd;Wld; xd;W nghUe;Jtjw;Fj; 

Njitahd fl;likg;G uPjpahd 

tpsf;fTiu xd;Wk; mjpy; cs;slq;fp 

cs;sikahy; ,J ntWk; fw;gidf;F 

mg;ghy; nry;tJ njspthfpwJ. 

,e;j El;gf;fiyapd; ek;gfj; 

jd;ikapid cWjp nra;Ak; kz; 

gjhif xd;W vfpg;J gpukpl; xd;wpypUe;J 

fz;nlLf;fg;gl;Ls;sJ. mq;F 

fhzg;gLk; ngUk;ghyhd tpkhdq;fs; 

etPd Mfha tpkhdq;fspd; tbtj;ij 

xj;jjhf cs;sd. MapDk; me;j 

ehfupfk; 
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mtu;fSf;FupaJ my;y vd;gJk; mJ 

thdj;jpypUe;J tUif je;j “rpq;f 

kdpju;” fspdhy; jiuapwf;fg;gl;lJ 

vdf; Fwpg;gplg;gLtjd; fhuzkhf 

Mfha tpkhdk; njhlu;ghd 

vz;zf;fU my;yJ fhzg;gl;l 

xNu ,dk; Fwpj;j rpq;f kdpju;fs; 

rpq;fstu;fs; vd vz;Ztjw;F ehk; 

RakhfNt ce;jg;gLfpd;Nwhk;. mjid 

cWjp nra;tjpy; mtruk; fhzg;gl;l 

NghJk; mJ NtW xU ,df; FOtpdu; 

my;y vd;gJ ed;F njspthfpwJ. 

,e;j ‘itkhdpf;f #j;jpuq;fspy;’ 

tpkhdj;jpd; jd;ikf;F Nkyjpfkhf 

mjid cUthf;Ftjw;Fj; Njitahd 

cNyhf tiffSk; fhl;lg;gl;Ls;sd. 

mt; midj;J nghUl;fspd; %yKk; 

,yFthf ntg;gj;ij cupQ;rf; 

$bathW gad;gLj;jg;gl;Ls;sik 

Gyg;gLfpwJ. 

mt;thNw ,t;thwhd tpkhdk; 

xd;wpy; (Mfha tpkhdk;) cs;slq;Fk; 

07 tifahd fz;zhbfs; 

fhl;lg;gl;Ls;sJ. Fwpj;j fz;zhbfs; 

%yk; epfOk; gzpfSk; ntt;Ntwhf 

fhl;lg;gl;Ls;sJ. Xu; cjhuzj;ij 

tpsf;Ftjhapd; “Fe;jpdP fz;zhb” 

%yk; vjpu;ghu;f;fg;gLtJ> fPo; fhw;W 

kz;lyj;ij tpl Nky; 

thdj;jpy; #upa ntg;g 

,yj;jpuzpay; miyfs; 

thapyhf kdpj ,uj;jk;> 

nfhOg;G> jir> vd;G 

kr;ir> vOk;Gfs;> Njhy; 

kw;Wk; cs;sj;ij Neha; 

tha;g;gLtjpypUe;J 

ghJfhg;gJ MFk;. ,t;thW 

Vida fz;zhb gw;wpa 

tpguq;fSk; tpupthf 

fhl;lg;gl;Ls;sJ. 

mjd; gpd;du; 

tpkhdq;fis (Mfha 

tpkhdk;) ,af;Fk; tpjk; 

gw;wpAk; fhl;lg;gl;Ls;sJ. 

mjw;fhd VO tifahd 

rf;jpfs; gw;wpa tpsf;fk; 

,q;F jug;gl;Ls;sd. 

mitahtd> cj;fhk> 

gQ;rh> #u;arf;jpahgfu;\

dP> gurf;jpahgfu;\dP> njhnyh]; rf;jp> 

Fe;jpdP> %y rf;jp MfpadthFk;. ,e;j 

rf;jpfis cw;gj;jp nra;tjw;fhf etPd 

fUj;Jf;F mika Nkhl;lhu; Nghd;w 

7 tifahd fUtpfs; tpkhdj;jpd; 

me;je;j ,lq;fspy; jhgpf;fg;gLk;. 

,e;j VO Nkhl;lu;fSk; Je;jpy> 

gQ;ru> mk;Rgh> mgfu;\f> rhe;jdpf;f> 

jhu;gdpf> rf;jp gpurhtf vd mq;F 

fhl;lg;gl;Ls;sJ. me;j Nkhl;lu;fspd; 

gzp gw;wp ,q;F tpupthf tpsf;fp ,e;j 

fl;Liuf;F mjw;fhf ,lk; xJf;Fk; Xu; 

mj;jpatrpa Njitg;ghL ,y;iy vdf; 

fUJfpd;Nwhk;. 

,jw;F Nkyjpfkhf tpkhdj;ij 

jahupf;Fk; gzpapd; Muk;gk; Kjy; 

fl;lk; fl;lkhf msTfs; kw;Wk; 

tbtq;fs; gw;wpf; Fwpg;gpl;L kpf 

tupthf “itkhdpf rh];jpu”j;jpy; 

fhl;lg;gl;Ls;sJld; mt;te;j 

fl;lq;fspd; ,Wjp tbtj;jpw;F 

Nkw;nfhs;Sk; gq;fspg;G 

tpsf;fg;gl;Ls;sJ. cjhuzkhf 

‘rf;Fd’ tpkhdj;jpy; fhl;lg;gl;Ls;s 

28 ghfq;fspdhy; Nkw;nfhs;sg;gLk; 

gzpfs; fhl;lg;gl;Ls;sJld; mjpy; 

xd;W ntg;g ,ae;jpuk; (STEAM) vdf; 

fUj KbAkhd tplaq;fis cs;slf;fp 

cs;sJ.

 

mjpy; cs;slq;fpAs;s tpNrl ghfq;fs; 

mikf;fg;gl Ntz;ba cNyhfKk; 

fhl;lg;gl;Ls;sJ. mjd; gpufhuk; J}

z; vdg;gLk; etPd mu;j;jk; nfhz;l 

gha;kuj;ij mikg;gjw;F “ghjfhrpa” 

vDk; tpNrl cNyhfk; gupe;Jiu 

nra;ag;gl;Ls;sJ. Fwpj;j fyg;G 

cNyhfj;ij jahu; nra;Ak; tpjk; 

etPd Nkw;fj;jpa tpQ;Qhd uPjpapyhd 

El;gf; fiyfSld; nghUe;Jfpd;wthW 

fhl;lg;gl;Ls;sik Mr;rupakhf cs;sJ. 

,Jtiu tptupf;fg;gl;l Guhjd El;g 

rpj;jhe;jq;fs; ntWk; fw;gidfs; 

my;y vd;gij tpsf;Ftjw;fhfNt kfh 

up\p ‘ghuj;th[‘ vOjpa “itkhdpf” 

rh];jpu tpkhdk; vdg;gLk; md;W 

fg;gy; Mfha tpkhdq;fspy; 

gad;gLj;jg;gl;l vupnghUshd ,urk; 

njhlu;ghd fUj;J If;fpa mnkupf;fh 

tpkhdg; gilapdhy; ,dk; fhzg;gl;L 

MERCCURY VORTEX ,ae;jpuk; xd;iw 

epu;khzpj;J mjidg; gad;gLj;jpa 

rpwpanjhU Mfha tpkhdj;ij jahu; 

nra;J 1998y; mJ ntw;wpfukhf 

gwf;f tplg;gl;Ls;sJ vd ehk; 

Fwpg;gpLfpd;Nwhk;. vk;khy; ,q;F kpfTk; 

RWf;fkhf rku;g;gpf;fg;gl;l tplaq;fs; 

tpupthd tpsf;fq;fSld; fyhepjp #upa 

FzNrfutpd; Mtzq;fspy; fhzf; 

$bajhf cs;sjhf mtuJ ,g;gzpf;F 

nfsutkspf;Fk; Kfkhf ,Wjpahf ehk; 

typAWj;Jfpd;Nwhk;. 

[df;f gpupae;j jahuj;d
rptpy; ve;jputpayhsu; 

gy;fiyf;fof gFjpNeu tpupTiuahsu; 

tpQ;Qhd fl;llf;fiy Muha;r;rp 

epWtdj;jpd; gpujhd Muha;r;rpahsu; 

0717072700> 0766917313
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nfhOk;G - b.v];.Nrdhdhaf;f 
fy;Y}upapd; thdpay; gwg;GJiw 
rq;fj;jhy; tUlhe;jk; xOq;F 
nra;ag;gLk; J}u fl;Lg;ghl;L thd; gwg;G 
fz;fhl;rpNa “Vtpnahdpf;];” MFk;. 
b.v];.Nrdhdhaf;f fy;Y}upapd; ,sk; 
khztu;fs; kj;jpapy; ,J tplak; 
njhlu;gpy; Mu;tj;ij Vw;gLj;JtNj 
,jd; Kf;fpa Nehf;fkhFk;.

glk; 1: ,q;F u`hy; tPurpq;f vDk; 

khztd; jdJ jahupg;ghd rpwpa uf 

tpkhdj;Jld; fhl;rp jUfpwhu;.

Vtpnahdpf;]; ‘19 

glk; 2:

glk; 3:

glk; 4:

glk; 5: FPV tif l;Nuhd; ,ae;jpuk;> 
Mspy;yh ,ae;jpu Xl;Ldu; etPd; 
uzrpq;ftpdhy; newpg;gLj;jg;gLfpwJ.

glk; 7: nrayku;tpy; fye;Jnfhz;l xU 
khztd;> nrayku;tpd;NghJ jahupj;j 
,yF uf tpkhdj;Jld; fhzg;gLfpwhu;.

glk; 6:

glk;8: fy;Y}up mjpgu; jpU. rhdf;f 

gGDMur;rpaplkpUe;J Mu;rp gy;fd;]; (RC Falcons) 
FOtpdu; ghuhl;L gupRfis ngWfpd;wdu;. 

glk; 9: Jiwrhu; nghWg;ghrpupia 
jpUkjp.rkpe;jpfh [ayj; kw;Wk; 
Vw;ghl;Lf; FO mq;fj;jtu;fs; 

mNjNtis mj;jifa khztu;fspd; 
gilg;Gf;fis ntspf; fhz;gpg;gJk; 
,jd; kw;WnkhU Nehf;fkhFk;. 

,e;j tUlk;> VtpNahdpf;]; 
fz;fhl;rpapd; 4k; gjpg;G fle;j 
khu;r; khjk; 21k; jpfjp ntw;wpfukhf 
epiwtile;jJ. fy;Y}up ikjhdj;jpy; 
,lk;ngw;w ,e;j epfo;tpy; fy;Y}up 
mjpgu; rhdf;f gGDMur;rp kw;Wk; 
rptpy; tpkhdj;Jiw mjpfhu rigapd; 
mjpfhupfSk; fye;J nfhz;ldu;.
jdpg;gl;l gwg;G fiyQu;fshd Mu;rp 
g;yfd;]> etPd; uzrpq;f kw;Wk;  
X]j rgukJ cl;gl gy gwg;G Jiwrhu; 
fofq;fs; ,jpy; fye;Jnfhz;L> 
jkJ jpwikfis fhz;gpj;jd.,e;j 
epfo;tpd; ntw;wpfukhd epiwtpw;Fk; 
,e;j fiyQu;fs; gq;fspg;G nra;jdu;. 

VtpNahdpf;];’19 MdJ ,uz;L 
gFjpfis nfhz;bUe;jJ. KjyhtJ 
mku;T md;iwa jpdk; fhiy 10.15 
Kjy; 11 kzptiu ,lk;ngw;wJ. 
,e;j mku;tpy; khztu;fSf;F> 
Mu;rp tpkhdq;fisAk; l;Nuhd; 
,ae;jpuq;fis ,af;FtJ njhlu;ghd 
gapw;rpfs; toq;fg;gl;ld. ,e;j Mu;rp 
vdg;gLk; J}u fl;Lg;ghl;L rpwpa 
uf tpkhdq;fs; khztu;fspd; 
gilg;ghFk; vd;gJ ,q;F 
Fwpg;gplj;jf;fJ. ,e;j epfo;tpy; 
vkJ gwg;G fiyQu;fs; rpwg;G 
mjpjpfshfTk; fye;Jnfhz;ldu;.
 
khztu;fshy; jahupf;fg;gl;l Mu;rp 
tif gilg;Gf;fs; kw;Wk; me;j epfo;T 
njhlu;ghd rpy Gifg;glq;fs; ,j;Jld; 
,izf;fg;gl;Ls;sd. 
 
gpw;gfy; mku;T Mu;rp gy;fd;]; (RC 
Falcons) FOtpduhy; ,j;Jiwapy; 
Mu;tKs;s khztu;fSf;fhf Vw;ghL 
nra;ag;gl;l xU nrayku;thFk;. Mu; 
rp tif ,yF uf tpkhdq;fis 
vt;thW jahupg;gJ vd;gJ gw;wpa 
tpsf;fk; toq;fg;gl;lJ. mJjtpu 
NkYk; gy tplaq;fs; Fwpj;Jk; ,q;F 
fye;jiuahlg;gl;lJ. 

,e;j epfo;T njhlu;ghd 
Nkyjpf Gifg;glq;fis ,e;j 
,izaj;jsj;jpy; fhzyhk;. www.
facebook.com/DS.Photographic

epkhyp n[ath;jd
Mrphpah;
b.v];.Nrdhdhaf;f fy;Y}hp 
nfhOk;G 07
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xU ehl;bd; r%f nghUshjhu mgptpUj;jpapy; 

Muha;r;rpAk; Gj;jhf;fKk; gpujhd gq;if tfpf;fpd;wd. 

,sk; re;jjpapdhpd; Gj;jhf;f kw;Wk; Ma;Tj; jpwd;fspd; 

tpUj;jpahdJ mwpTj;jpwDs;s re;jjpf; $l;lj;ij 

cUthf;f toptFf;fpd;wJ. ,jd; %yk; njhlh;e;J 

epiyf;ff;$ba> Nkk;gl;l nghUshjhu mgptpUj;jpia 

ehl;by;  va;j KbAk;. xOq;fhd Kiwrhh; tpQ;Qhdf; 

fy;tp kl;Lk; khw;wkile;J nfhz;bUf;Fk; cyfj;jpd; 

mjpfhpf;Fk; Njitfisg; G+h;j;jp nra;ag; NghjhJ. 

tpQ;Qhdj;jpy; ,th;fspd; nkd; jpwd;fis milahsk; 

fz;L> gyg;gLj;JtJ mth;fspd; ,sk; kdq;fspy; 

Gj;jhf;f> jh;f;f hPjpahd rpe;jidfis tpijj;J 

mth;fis tpQ;Qhdj;jpy; ey;y tpsf;fKs;s rpwe;j 

Muha;r;rpahsh;fshf my;yJ tpQ;Qhdpfshf my;yJ 

rpwe;j gpui[fshf cUthf;Fk;. vdNt ghlrhiy 

khzth;fSf;F jpl;lq;fis mKy;gLj;jp> mth;fis 

,dq;fz;L> jpwd;fis tpUj;jpailar; nra;Ak; 

tpQ;Qhdj;ij mbg;gilahff; nfhz;l gapw;rpfs;; 

nra;Kiw Nehf;Ffisg; ngw;Wf; nfhLj;J> mth;fspd; 

mwpit tphptilar; nra;J> mth;fspd; Ghpjiyg; 

gyg;gLj;jp> vjph;fhyj;jpy; mth;fs; Kfk; nfhLf;Fk; 

rthy;fis ntw;wpfukhf vjph;Nehf;ff;$ba jpwid 

tsh;f;f Ntz;Lk;.

Njrpa tpQ;Qhd epWtdk; (NSF) ehl;bd; nghUshjhu> 

r%f vOr;rpf;fhf tpQ;Qhd> njhopy;El;g> Gj;jhf;f 

tpUj;jpia J}z;Lk; gpujhd ce;J rf;jpahf 

njhopw;gLfpd;wJ. ,e;epWtdk; rfy ,yq;ifapdhpdJk; 

tho;f;ifj; jpwid NkYah;j;Jtjw;fhf tpQ;Qhd 

mwpit tpUj;jp nra;tjw;Fk;> gug;Gtjw;Fk;> ghpkhw;wk; 

nra;tjw;Fk; cUthf;fg;gl;l epwtdkhf cs;sJ. 

,e;j Nehf;fq;fis epiwNtw;w NSF ntt;NtW 

rKjhaq;fis ,yf;Fitj;J gue;j tPr;Rs;s epfo;r;rp 

epuy;fis elj;Jfpd;wJ> ,jdbg;gilapy; tpQ;Qhd 

gpurpj;jp gphptpdhy; elj;jg;gLfpd;w tpQ;Qhd Muha;r;rp 

nraw;wpl;lq;fspd; Nghl;b Kf;fpakhd tUlhe;j epfo;thFk; 

(SRPC). SRPCd; gpujhd Fwpf;Nfhs; tpQ;Qhd rpe;jid> 

Ma;Tj;jpwd; kw;Wk; gilg;ghw;wy; Mfpatw;iw ghlrhiyg; 

gps;isfspy; fz;Lgpbj;J mth;fis ,sk; mUk;Gfpd;w 

Muha;r;rpahsh;fshf khWtjw;Fhpa cs;shh;tj;ij 

J}z;LtjhFk;. ,J <w;wpy; mth;fs; xU jpwd;kpF 

Muha;r;rpahsuhf jkJ njhopiyj; Njh;T nra;Ak; 

Mh;tj;ij mth;fspy; Vw;gLj;Jk;.

,sk; tpQ;Qhd jiyth;fSf;F topfhl;Lk; NSF

glk; 2: fSj;Jiw QhNdhja kfh 

tpj;jpahyaj;jpd; Muha;r;rpf;FO

,sk; tpQ;Qhd jiyth;fSf;F topfhl;Lk; NSF

NSF ,y; gjpT nra;Js;s ghlrhiyfspy; juk; 09 - 13 

tiuAs;s khzth;fs; Nkw;Fwpg;gpLk; Nghl;bf;F 

jFjpAilath;fshth;. ,th;fs; ,e;jg; Nghl;bf;F 

Eiotjw;F mth;fspd; Mh;tj;jpw;Fhpa Gyj;jpy; Xh; 

Ma;Tj; jpl;lj;jpy; rkh;g;gpf;f Ntz;Lk;. Njh;e;njLf;fg;gl;l 

nraw;wpl;lq;fs; njhlh;r;rpahf Fwpg;gpl;l Gyj;jpy; 

epGzh;fshf cs;s gpujhd Nkw;ghh;itahsh;fspd; 

topfhl;;lYld; Kd;ndLf;fg;gl;L Fwpg;gpl;l ,il 

ntspfspy; NSFdhy; mth;fspd; Kd;Ndw;wk; fz; 

fhzpf;fg;gLk;.

SRPCapd; ghlrhiy tpQ;Qhd fofq;fSf;fpilapyh 

Nghl;bapypUe;J rpwe;j gj;J nraw;wpl;lq;fs; 

Njh;e;njLf;fg;gl;L  “,yq;if tpQ;Qhd> nghwpapaw; 

fz;fhl;rpapy;” (SLSEF) gq;Fgw;w re;jh;g;gk; toq;fg;gLk;. 
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Kf¥ò¡ f£Liu 6

2019 - ,yq;if tpQ;Qhd nghwpapay; fz;fhl;rpapd; kj;jpa];jh;fspdJk; gq;Fgw;WNthhpdJk; FO.

,th;fs; ,yq;if nghwpapayhsh;fs; epWtdj;jpdhy; 

(IESL) elj;jg;gLk; Nghl;bapy; njhpT nra;ag;gl;l Kjy; 

gj;J “tUlj;jpd; fdp\;l fz;Lgpbg;ghsh;” cld; 

Nghl;bapy; gq;Fgw;Wth;. Njh;e;njLf;fg;gl;l rpwe;j Kjy; 

gj;J nraw;wpl;lq;fspd; tpguq;fs; ml;ltiz 01y; 

cs;slf;fg;gl;Ls;sJ. SLSEF ,id NSF MdJ IESL 
cld; ,ize;J xOq;FgLj;Jk;. ,jDld; Intelk; fy;tp 

mikr;Rk; gq;F gw;Wk; ,tw;Ws; Kjy; %d;W SLSEFd; 

ntw;wpahsh;fs; ,d;nuy; rh;tNjr tpQ;Qhd nghwpapay;; 

fz;fhl;rpapy; (Intel ISEF) ,yq;ifia gpujpepjpj;Jtg;gLj;jp 

gq;Fgw;w jFjpAilatuhth;.

Intel ISEF cyfj;jpy; kpfg;nghpa tUlhe;j Kd; -  

fy;Y}hp tpQ;Qhdg; Nghl;bahFk;. ,J USAd; tpQ;Qhd> 

nghJkf;fs; fofj;jpdhy; xOq;FgLj;jg;gLfpd;wJ. 

tUlhe;jk; mz;zsthf 75f;F Nkw;gl;l ehLfs; 

gpuhe;jpaq;fspypUe;J 1800 cah; ghlrhiy khzth;fs; 

gq;Fgw;Wth;. ,th;fs; jkJ RahjPd tpQ;Qhd Muha;r;rpia 

rkh;g;gpj;J Intel ISEFy; Nghl;bapl re;jh;g;gk; toq;fg;gLk;.

SLSEF  2019  ,e;j  tUlk; ngg;uthp khjk; 11k; Njjp 

nfhOk;gpy; ,yq;if nghwpapayhsh; epWtdj;jpd; 

(IESL) tpkyRe;ju muq;fpy; ntw;wpfukhf eilngw;wJ. 

“Njh;e;njLf;fg;gl;l ney; tiffspd; tpj;J Kisj;jypy; 

mkpyj;jd;ikapd; tpisT” vd;w jiyg;Gila xU 

SPRCapy; Nghl;bapl;l nraw;wpl;lk; SLSEF 2019d; %d;W 

rpwe;j nraw;wpl;lq;fspy; xd;whf Njh;e;njLf;fg;gl;L Intel ISEF 

2019y; gq;F ngWtjw;Fhpa re;jh;g;gj;ij ntd;wJ.

,e;j nraw;wpl;lkhdJ fSj;Jiw QhNdhja kfh 

tpj;jpahya khzth;fshd jpU. R.S.R. nrdtpuj;d> jpU. 

H.L.C.D. f];nfy kw;Wk; jpU. S.S.R. B rpy;th MfpNahuhy; 

Nkw;nfhs;sg;gl;L mth;fspdJ tpQ;Qhd Mrphpauhd 

jpUkjp. rQ;[Ptdp cltj;ij vd;gthpd; topfhl;ly; %yk; 

Nkw;nfhs;sg;gl;lJ. ,e;j nraw;wpl;lkhdJ Nguhrpupah; 

Rj;fPuh ,uz;ty vd;gtuhy; topfhl;lg;gl;L Nkw;ghh;it 

nra;ag;gl;lJ. ,th; jhtu tpQ;Qhdq;fspYk; fhyepiy 

khw;wj;jpYk; rpwe;j ty;Ydh;. ,th; jw;nghOJ nfhOk;G 

gy;fiyf;fofj;jpy; tpQ;Qhd gPlj;jpd; jhtu tpQ;Qhdq;fs; 

Jiwapy; gzpGhpfpd;whh;.
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,y.    khzthpd; ngah;            ghlrhiy             Muha;r;rpapd; jiyg;G

A.U. eplh ghw;wpd;

N. Md; jhufh 
P. mfd;ah

T. jpNdh[d;

K. mgpeah

K. gjQ;ryp

J. ,e;Jruh jh;kuj;d

M.C.M. tpJkzp rpy;th

M.D. Rrphpth;j;jd

W.A.B.G. Fzjpyf;f

D.M.H.S. jprhehaf;f

S. vygl Muha;r;rpNf

Nf\hdp G+Nrh>

nfydp ghy#hpa> 

tpd;kh ntw;w rpq;f

,Rkp nfl;bahuhr;rp

Kj;Jky;fp gpufduj;d

R.M.U. ,\hd; uj;ehaf;f

M.S. Jy;rhd; gpujPg;

S.S. utpehj; B rpy;th

H.L.C. nlDthd; f];nfyh

R.S. uz;rpfh nrdptpuj;d

Gdpj rprpypah]; ngz;fs; 

fy;Y}hp> kl;lf;fsg;G

kl;/gl;bUg;G k.kh.tp> Njrpa 

ghlrhiy  fSthQ;rpf;Fb

ehye;jh fy;Y}hp

kfhkhah ghypf tpj;jpahyak; 

ehye;jh fy;Y}hp

kpArpa]; fy;Y}hp nfhOk;G 07

kpArpa]; fy;Y}hp nfhOk;G 07

rpwpkhNth gz;lhuehaf;f 

tpj;jpahyak;> nfhOk;G 07

jk;Gjpfk kj;jpa fy;Y}hp>  

jk;Gjpfk

QhNdhja kfh tpj;jpahyak;> 

fSj;Jiw

ePhpy; fl;kpak; mad;fis mfw;Wtjw;fhd ,Uk;G 

xl;irl;bd; Jzpf;iffspd; grpaj; njhFg;G

,yq;ifapd; Njh;e;njLf;fg;gl;l mhprp tiffspy; ePhpopT - 

vjph; njhlh;ghd MNuhf;fpa cztpd; ,ay;Gfs;

khT (Mealy) G+r;rpfis mopj;jy;

Asparagus Falcatus jhtuj;jpd; Nth;> ,iyfs; rhw;wpd; 

gw;wphpa vjph; ,ay;Gfis fz;lwpjy;

caph; gphpiff;Fl;gLk; nghypjPdpd; gphpifahf;fj;ij 

$l;Ltjw;fhd Ez;zq;fpfspd; gq;fspg;G

,yq;ifapd; ghlrhiyg; gps;isfspy; njhw;wh Neha;fs; 

gPbf;Fk; mgha kjpg;gPl;L nghwpKiwia cUthf;Fjy;

fopT gpshj;jpf;if gad;gLj;jp ghuk; Fiwe;j #oy; 

Neakhd nrq;fl;bfis cw;gj;jp nra;jy;

nre;epw %Q;rpf;Fhpa njd;dk; tz;bd; (Rhynchophorous 
Ferrugineus Oliver) njhopw;ghl;ilf; fl;Lg;gLj;Jk; jpwd; 

kjpg;gPL

Njh;e;njLf;fg;gl;l ney; tiffspd; tpj;J Kisj;jypd; 

mkpyj;jd;ikapd; tpisT

01

02

03

04

05

06

07

08

09

10

tpQ;Qhd Muha;r;rp nraw;wpl;lq;fspd; Nghl;b - 2018

,yq;ifapd; tpQ;Qhd kw;Wk; nghwpapaw; fz;fhl;rpf;fhf Njh;e;njLf;fg;gl;l Nghl;bahsh;fs;

,sk; tpQ;Qhd jiyth;fSf;F topfhl;Lk; NSF

,e;j nraw;wpl;lFO 2019 Nk 12k; jpfjpapypUe;J 17k; jpfjp 

tiu USAapd; mhpNrhdhtpd; gPdpf;]py; eilngWk;. Intel 
ISEF gq;Fgw;Wth;. ,th;fs; cyfj;jpd; 75 ntt;NtW 

ehLfspypUe;J tUif jUk; 1800 khzth;fSld; 

Nghl;bapLth;.

NSF MdJ jw;nghOJ SRPC 2019f;F ghlrhiy fspypUe;J 

tpz;zg;gq;fis NfhhpAs;sJ. ,jd; %yk; ehl;bd; 

,sk; Muha;r;rpj; jiyth;fis tYg;gLj;jy; njhlh;fpd;wJ. 

,Jtiu “tpQ;Qhd Muha;r;rp nraw;jpl;l” Nghl;bfspy; 

gq;Fgw;whj ghlrhiyfs; Nkyjpf jfty;fisg; ngWtjw;F 

NSF ,d; tpQ;Qhd gpurpj;jp gphpitj; njhlh;G nfhs;sTk;. 

(www.nsf.gov.lk).

SLSEFd; ntd;nwLf;Fk; %d;W nraw;wpl;lq;fSf;F 

Intel ISEFy; gq;Fgw;w re;jh;g;gk; fpilf;Fk;. Njrpa 

tpQ;Qhd epWtdKk; rh;tNjr hPjpapy; khzth;fspd; 

Muha;r;rp nraw;wpl;lj;ij ntspf;fhl;Ltjw;Fhpa NkYk; 

re;jh;g;gq;fis Vw;gLj;Jtjw;Fhpa eltbf;iffis 

Nkw;nfhs;fpwJ.

mNgh;\h N`uj;

tpQ;Qhd cj;jpNahfj;jh;

tpQ;Qhd gpurpj;jp gphpT

Njrpa tpQ;Qhd epWtdk;

apeksha@nsf.gov.lk
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thD}u;jpapay;
2019k; Mz;bd; Vg;gpuy; - [_d; ,jopy; ntspte;j 

fl;Liufspy; nghjpe;Js;s tplaq;fis ePq;fs; ve;jsT 

cs;thq;fpAsPu;fs;? 

cq;fs; Qhgfrf;jpf;fhd tpdhf;fSk; tpilfSk; 

xt;nthU jiyg;gpd; fPo; jug;gl;Ls;s xt;nthU $w;Wk; 

rupahdjh? jtwhdjh? vdf; $wTk;!  

(I)  kpf ke;jfjp? ,dpNky; ,y;iy!

1. thD}u;jpapaypy; gad;gLj;jg;gLk; juk;> ghJfhg;G> 

Jy;ypak; Nghd;w ngUQ;nrhw;fs; midj;Jk; ,Wjpapy; 

“$ba tpiuit” milAk; Nehf;fj;jpd; mbg;gilapy; 

gad;gLj;jg;gLgitNa! 

 (m) rhpahdJ  (M) jtwhdJ

2. ,aw;ifj; jilfis Kwpabf;f KbAk; vdf; fUJtJ 

rhj;jpakhd xU tplaky;y! 

 (m) rhpahdJ  (M) jtwhdJ

3. kPnahyp> mjpnahyp>> jho;nthyp Kjypad tpkhd 

,ae;jpuj;jpypUe;J ntspNaw;wg;gLk; fhw;Wj;jhiuapd; 

Ntfj;Jld; njhlu;ghd thu;j;ijfs;. 

 (m) rhpahdJ  (M) jtwhdJ

4. nfhd;Nfhu;l; vdg;gLk; kPnahyp tpkhdj;jpd; Nrit 

2000k; Mz;by; KbTf;F nfhz;Ltug;gl;lJ. 

 (m) rhpahdJ  (M) jtwhdJ

5. xU nghUs; xypapd; Ntfj;ijtplf; Fiwthd 

Ntfj;jpy; ,aq;Fk;NghJ Vw;gLj;jg;gLk; mjpu;Tfs; 

“mjpu;r;rpaiyfs;” vd miof;fg;gLk;. 

 (m) rhpahdJ  (M) jtwhdJ

(II)  gwf;Fk; tpyq;fpdq;fs;

1. rfy rWf;F thD}u;jpfSk; ,wf;iffisf; nfhz;bUg; 

gjpy;iy. Mdhy; mtw;wpd; clypdJ gf;fthl;by; 

Njhy; kbg;gile;J Kd; kw;Wk; gpd; fhy;fSld; 

,ize;Js;sd.

 (m) rhpahdJ  (M) jtwhdJ

2. GijAz;l vd;G tbtq;fshf fpilj;j rhd;Wfs; 

%yk; KjyhtJ ];nlNuhru;fs; capupdq;fspd; 

fhyk;> Gtpapd; epyg;gug;Gfs; midj;Jk; xd;wpize; 

jpUe;jjhff; fUjg;gLk; jpiuNarpf; fhyj;jpd; eLg;gFjp 

Kjy; ,Wjpf; fhyk; tiu vdf; fUjg;gLfpwJ. 

 (m) rhpahdJ  (M) jtwhdJ

 

3. Cu;tdtw;Wf;Fk; gwitfSf;Fk; ,ilNa gupkhw;w 

kile;j ,ilepiy capupdq;fs; ,Ue;jd. mjdhy;> 

gwitfspd; Njhw;wk; gw;wpa tpthjq;fs; Nfhl;ghL 

fshf cUthf;fkilatpy;iy. 

 (m) rhpahdJ  (M) jtwhdJ

4. gwitfSf;F gw;fs; ,Ug;gjpy;iy. Vnddpy;> 

gwg;gjw;F VJthd ,Nyrhd KidfSld; $ba 

ikag;gLj;jg;gl;l clw;jpzpT mtrpakhFk;. 

 (m) rhpahdJ  (M) jtwhdJ

5. KiyA+l;b tiffSld; xg;gpLifapy; gwitfspd; 

mtatq;fs; $ba jirahf;fk; mile;Js;sd.

 (m) rhpahdJ  (M) jtwhdJ

(III) tpkhdNritj; Jiuapd; vjpu;fhy njhopDl;g  

Gul;rp

1. gwf;Fk; nghUnshd;wpy;> epiwf;F vjpuhd NkYe;jy;> 

,Oitf;F vjpuhd cijg;G Nghd;w tpirfs; 

njhlu;e;J njhopw;gl;Lf; nfhz;bUf;Fk;.

 (m) rhpahdJ  (M) jtwhdJ

2. thD}u;jpapay; tpQ;Qhdk; vd;gJ thD}u;jpj;Jiwapy; 

njhopy;tha;g;igg; ngWtjw;F Njitahd mbg;gil 

fisf; fw;Wf;nfhs;Sk; fw;ifnewpahf cs;sJ> 

 (m) rhpahdJ  (M) jtwhdJ

3. Rw;Wyhj; JiwahdJ tpkdhNritj; Jiwapy; 

ngupJk; jq;fpapUg;gjpy;iy. 

 (m) rhpahdJ  (M) jtwhdJ



36

4. cau; vupnghUs; tpidj;jpwDila tpkhdq;fs; 

gr;irtPl;L thAf;fis mjpfstpy; ntspg;gLj;JtJld;> 

ehsiltpy; gazpfSf;Fk; tpkhd epWtdq;fSf;Fk; 

$ba nrytPdq;fis Vw;gLj;Jk;. 

 (m) rhpahdJ  (M) jtwhdJ

5. R+uparf;jpapy; ,af;fk;> cau; vupnghUs; tpidj; 

jpwDld; ,af;fk;> mfykhd rhsuq;fs;> myq;fhu 

cs;sikg;Gfs; Nghd;w ,ay;Gfisf; nfhz;l 

tpkhdq;fs; vjpu;fhyj;jpy; rhj;jpakhfyhk;.

 (m) rhpahdJ  (M) jtwhdJ

(IV)  Ntfkhf tpUj;jpailAk; l;Nuhd; njhopDl;gk;

1. l;Nuhd; vdg;gLk; jhdpaq;fp tpkhdj;jpw;F> mjdJ 

cauk;> fjp> tpz;ntspapy; jd;dpiy> gazpf;Fk; 

ghijapy; ,Uf;ff;$ba jilfs; Nghd;wtw;iw 

czuf;$ba Jupj czupfs; mtrpakhFk;. 

 (m) rhpahdJ  (M) jtwhdJ

2. l;Nuhdpd; gwg;Gf; fl;Lg;gLj;jpahdJ gy R+ow;fhl;bfs;> 

KLf;fpkhdpfs;> fhe;jkhdpfs; Nghd;wtw;iwf; 

nfhz;bUf;Fk;. 

 (m) rhpahdJ  (M) jtwhdJ

3. l;Nuhd; ghJfhg;ghf gazpg;gjw;Fk; ,wq;Ftjw;Fk; 

vt;tpj vy;iyfSk; ,y;iy vd;gJld;> l;Nuhd; 

gwg;gjw;F Kd;gjhf l;Nuhdpd; gwg;Gf; fl;Lg;gLj;jp 

ahdJ rfy czupfspd; rPupa njhopw;ghl;il jhNd 

cWjpg;gLj;Jk;. 

 (m) rhpahdJ  (M) jtwhdJ

4. epiyahd ,wf;iffisAila l;Nuhd;fs; rf;jp 

tpidj;jpwdw;wit MFk;. Vnddpy;> mtw;wpd; 

epiwia tplf; Fiwthd NkYijg;Gld; mit 

fhw;wpy; kpjf;fkhl;lh. 

 (m) rhpahdJ  (M) jtwhdJ

5. Njitahd msT grisia cupa ,lq;fspy; 

tprpWtjw;F l;Nuhd;fs; gad;gLj;jg;glyhk;. ,jdhy;> 

kz;> epyj;jb ePu; vd;gd khriltJ Fiwf;fg;gLk;.

 (m) rhpahdJ  (M) jtwhdJ

(V) Guhjd Mfha tpkhdf; fiy vd;gJ ntWk; 

fw;giday;y

1. ,uhkhazk; Nghd;w ,jpfhrq;fspy; ,yq;if Nte;jd; 

,uhtzd; G];gf tpkhdj;jpy; gwe;J nrd;wjhf 

Fwpg;Gs;sJ. 

 (m) rhpahdJ  (M) jtwhdJ

2. ,jpfhrfhy tpkhdk; cUthf;f gad;gLj;jpa 

jputpaq;fs; tsp cuha;it jhq;FksTf;F nkd;ik 

ahdjhfTk; mjpf jpzpTilajhfTk; ,Ue;jpUf;f 

Ntz;Lk;. 

 (m) rhpahdJ  (M) jtwhdJ

3. gpugQ;r rf;jp gw;wp njhlu;r;rpahf Ma;Tfisr; nra;Ak; 

Nkw;Fyf ehLfs;> KO kdpj R+oYf;Fk; ,r;rf;jp 

mtrpak; vdf; fhl;bAs;sd. 

 (m) rhpahdJ  (M) jtwhdJ

4. gpukpl;bDs; Njq;fha;g; ghiy itj;jhy;> mJ 3 

jpdq;fspy; jhdhfNt Njq;fha; vz;izahf 

khWtij tpQ;Qhd th];J Ma;T ikak; 

Nkw;nfhz;l Ma;Tfs; njspthf ntspg;gLj;jpAs;sd.

 (m) rhpahdJ  (M) jtwhdJ

5. Nkw;Fy tpQ;Qhd cgfuzq;fisAk; El;gq;fisAk; 

gad;gLj;jp rk;gpujha rf;jpfis Ma;T nra;tjpy; Xu; 

vy;iyf;F Nky; nry;y Kbatpy;iy.

 (m) rhpahdJ  (M) jtwhdJ

rhpahd tpilfs;

(I) 1. rhpahdJ 2. jtwhdJ 3. rhpahdJ 4. jtwhdJ 5. jtwhdJ

(II) 1. rhpahdJ 2. rhpahdJ 3. jtwhdJ 4. rhpahdJ 5. jtwhdJ

(III) 1. rhpahdJ 2. rhpahdJ 3. jtwhdJ 4. jtwhdJ 5. rhpahdJ

(IV) 1. rhpahdJ 2. rhpahdJ 3. jtwhdJ 4. jtwhdJ 5. rhpahdJ

(V) 1. rhpahdJ 2. jtwhdJ 3. rhpahdJ 4. rhpahdJ 5. jtwhdJ
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