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j{kk izkS|ksfxdh
(Defence Technology)

Hkkjr ljdkj] ns'k ds çR;sd fgLls dh j{kk gsrq mÙkjnk;h gSA og bl f”kEesokjh dks j{kk ea=kky; ds ekè;e ls 
c[kwch fuHkkrh gSA j{kk ea=kky; ds varxZr fuEufyf[kr pkj foHkkx vkrs gSa%

1. j{kk foHkkx (Department of Defence)
2. j{kk mRiknu foHkkx (Department of Defence Production)
3. j{kk vuqlaèkku rFkk fodkl foHkkx (Department of Defence Research and  Development)
4. iwoZ lSfud dY;k.k foHkkx (Department of Ex-Servicemen Welfare)
jk"Vªh; fgrksa dh j{kk lacaèkh pqukSfr;ksa ls fuiVus ds fy;s izR;sd ns'k ds ikl ,d mUur lSU; {kerk ds lkFk&lkFk 

fodflr izfrj{kk izkS|ksfxdh dk gksuk Hkh vko';d gSA Hkkjr esa izfrj{kk izkS|ksfxdh vkSj mlls tqM+s fofHkUu igyqvksa dk 
vè;;u eq[;r% rhu fgLlksa esa fd;k tk ldrk gS&

1. izfrj{kk izkS|ksfxdh ds fofHkUu vk;keA

2. izfrj{kk uhfr vkSj izfrj{kk ls tqM+s vuqlaèkku laLFkkuA

3. izfrj{kk izkS|ksfxdh ls lacafèkr izeq[k varjkZ"Vªh; le>kSrs vkSj laxBuA

6.1 çfrj{kk çkS|ksfxdh ds fofHkUu vk;ke  
(Various Dimensions of Defence Technology)

bfrgkl (History)
Hkkjr }kjk izfrj{kk izkS|ksfxdh ds {ks=k esa orZeku esa v£tr {kerk fuf'pr gh nh?kZdkfyd iz;klksa dk urhtk gSA fofnr 

gS fd xkbMsM felkbyksa (V1, V2 osQ :i esa) osQ izFke liQy ijh{k.k osQ dkj.k teZuh dks vkèkqfud felkby izkS|ksfxdh 
dk iz.ksrk ekuk tkrk gSA

fczfV'kdkyhu Hkkjr esa JhjaxiV~Vue ds ;q¼ (1792) esa Vhiw lqYrku }kjk g”kkjksa dh la[;k eas jkWosQVuqek iz{ksikL=kksa 
ds iz;ksx ds lk{; feyrs gSaA ;s jkWosQVuqek lajpuk,¡ ck¡l ;k LVhy ds Hkkys osQ lkFk] xuikmMj] uksty vkSj bXukbVlZ 
;qDr vk;ju pSaclZ dks tksM+dj cukbZ xbZ FkhaA Vhiw lqYrku dh lsuk }kjk iz{ksikL=kksa ds :i esa iz;qDr bu jkWosQVksa dh ekjd 
nwjh yxHkx 1 fdeh- rd crkbZ tkrh gSA gkyk¡fd] bruh nwjh ij iz;ksx fd;s tkus ij ;s lVhd y{; dks Hksnus esa ,dne 
oqQ'ky ugha Fks] fdarq ;q¼ osQ nkSjku ?kkrd gfFk;kj osQ :i esa liQy fl¼ gksrs FksA

orZeku fLFkfr
Hkkjr esa izfrj{kk izkS|ksfxdh dh orZeku fodflr voLFkk Hkkjr ds ^lefUor funsZf'kr iz{ksikL=k fodkl dk;ZØe 

(Integrated Guided Missile Development Programme–IGMDP) dh nsu gSA Hkkjr us ?kjsyw felkby iz.kkfy;ksa dks 
fodflr vkSj fM”kkbu djus gsrq lexz :i ls viuh j.kuhfrd vko';drkvksa dks è;ku esa j[krs gq, o"kZ 1983 esa MkW- 
,-ih-ts- vCnqy dyke ds usr`Ro esa ,d egÙokdka{kh dk;ZØe ^lefUor funsZf'kr iz{ksikL=k fodkl dk;ZØe* (IGMDP) 
dh 'kq#vkr dhA bl dk;ZØe ds varxZr fd;s tkus okys fodkl] fofue; ,oa vuqlaèkku dh f”kEesnkjh j{kk vuqlaèkku 
,oa fodkl laxBu (DRDO) dks lkSaih xbZA

felkby izkS|ksfxdh esa Hkkjr dks vkRefuHkZj cukrs gq, Mh-vkj-Mh-vks- us o"kZ 2008 esa bl dk;ZØe dh lekfIr dh 
?kks"k.kk dhA bl dk;ZØe ds ekè;e ls gh Hkkjr j{kk {ks=k esa if'peh ns'kksa ds ncncs dks pqukSrh ns ldk] ftUgksaus ,d 

vè;k;
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33j{kk izkS|ksfxdh

ijh{kksi;ksxh egÙoiw.kZ rF;

zz Hkkjr rFkk Hkkjr ds çR;sd fgLls dh j{kk gsrq Hkkjr ljdkj mÙkjnk;h gSA Hkkjr ljdkj] j{kk ea=kky; ds ekè;e ls 
;g dk;Z djrh gSA j{kk ea=kky; ds varxZr& j{kk foHkkx] j{kk mRiknu foHkkx] j{kk vuqlaèkku foHkkx] iwoZlSfud 
dY;k.k foHkkx vkrs gSaA 

zz çfrj{kk çkS|ksfxdh gsrq vuqlaèkku rFkk mlds fodkl dk mÙkjnkf;Ro j{kk vuqlaèkku foHkkx dk gSA felkby] jMkj] 
oSekfudh] ukSogu ra=k] vU; vL=k&'kL=k] çfrj{kk çkS|ksfxdh ds egÙoiw.kZ vk;ke gSaA 

zz felkby ,d ik;yV jfgr] Lopkfyr] y{;&funsZf'kr gfFk;kj&ra=k gS] ftldk ç;ksx 'k=kq ds fBdkus ;k y{; dks u"V 
djus ds mís'; ls Hkkj dks ,d fuf'pr fcanq rd ogu djus ds fy;s fd;k tkrk gSA 

zz ç{ksi.k ekxZ ds vkèkkj ij felkbysa nks çdkj dh gksrh gSa&

z� cSfyfLVd felkby] jkWdsV batu }kjk ç.kksfnr gksrh gSA jkWdsV batu] b±èku rFkk vkWDlhdkjd nksuksa ogu djrk gSA 
vr% bls vkWDlhdkjd ds :i esa ok;qeaMyh; vkWDlhtu dh vko';drk ugha iM+rhA bl dkj.k bu felkbyksa 
dks i`Foh ds ok;qeaMy ds ikj Hkh ç{ksfir fd;k tk ldrk gSA bu felkbyksa dk ç{ksi.k ekxZ ijoy;kdkj gksrk 
gSA Hkkjr dh çeq[k cSfyfLVd felkbysa i`Foh] vfXu ifjokj dh felkbysa gSaA 

z� Øwwt felkby] tsV batu }kjk ç.kksfnr gksrh gSA tsV batu vkWDlhdkjd ds :i esa ok;qeaMyh; vkWDlhtu dk 
ç;ksx djrk gSA vr% bUgsa i`Foh ds ok;qeaMy ds varxZr gh ç{ksfir fd;k tk ldrk gSA ;s felkbysa dkiQh le; 
rd i`Foh ds lekukarj csgn de Å¡pkbZ ij mM+rh gSaA czãksl] fuHkZ; vkfn Hkkjr dh Øw”k felkbysa gSaA

zz bY;wf'ku IL-78 Hkkjrh; ok;q lsuk dk foeku gS tks gok&ls&gok esa iqu% b±èku Hkjus dk dk;Z djrk gSA

zz Hkkjr us ?kjsyw felkby ç.kkfy;ksa dks fodflr rFkk fM”kkbu djus gsrq 1983 esa lefUor funsZf'kr ç{ksikL=k fodkl 
dk;ZØe (IGMDP) dh 'kq#vkr dh FkhA felkby çkS|ksfxdh esa Hkkjr dks vkRefuHkZj cukdj 8 tuojh] 2008 dks 
DRDO us bldh liQyrkiwoZd lekfIr dh ?kks"k.kk dhA

zz jMkj (RADAR–Radio Detection and Ranging) jsfM;ks rjaxksa dks lHkh fn'kkvksa esa çlkfjr dj] Vdjkdj ykSVus 
okyh rjaxksa ds vkèkkj ij oLrqvksa dh fLFkfr] xfr] Å¡pkbZ] mM+us dh fn'kk vkfn dk irk yxkrh gSA Hkkjrh; MkWIyj 
jMkj (banz&I] banz&II)] jktsanz jMkj] jksfg.kh jMkj vkfn Hkkjr ds çeq[k jMkj ra=k gSaA

zz vokDl (AEWACS–Airborne Early Warning and Control System)] ok;q;ku }kjk ogu fd;k tkus okyk jMkj 
ra=k ls ;qDr flLVe gS tks eq[;r% ,;jØkÝV] iksr rFkk vU; foekuksa dk irk yxkus dk dk;Z djrk gSA Hkkjr dh 
bl ç.kkyh dks DRDO NETRA AEW&CS ra=k uke fn;k x;k gSA
zz vkèkqfud ukSlSU; iksrksa dks eq[;r% 7 oxks±& foeku okgd (Aircraft Carrier)] ;q¼iksr (Battleship)] Øw”kj (Cruisers)] 
foèoald (Destroyer)] fizQxsV (Frigate)] iuMqCch (Submarine)] dkWohZV~l (Corvettes) esa ck¡Vk tk ldrk gSA

zz Hkkjr esa fofHkUu laxBu rFkk daifu;k¡ çfrj{kk çkS|ksfxdh gsrq vuqlaèkku] fodkl rFkk çfrj{kk midj.kksa ds mRiknu esa 
yxh gSaA DRDO, HAL, BEL buesa çeq[k gSaA
zz f'ki;kMZ ,d ,slh txg gksrh gS tgk¡ tgk”kksa dk fuekZ.k rFkk mudh ejEer dh tkrh gSA e>xk¡o MkWd f'kifcYMlZ 
fyfeVsM] xksok f'kifcYMlZ fyfeVsM] xkMZu jhp f'kifcYMlZ ,aM bathfu;lZ fyfeVsM Hkkjr ds çeq[k f'ki;kMZ gSaA 

zz C-130J lqij gjD;wfyl Hkkjrh; ok;qlsuk }kjk iz;ksx esa fy;k tk jgk fo'o dk vR;fèkd mUur ,;j fyÝVj (ok;q;ku) 
gS] ;s ok;q;ku la;qDr jkT; vesfjdk }kjk cuk, tkrs gSaA 

zz vtZqu ,oa T-72 Hkkjrh; lsuk ds izeq[k ;q¼d VSad gSaA

zz jMkj dk vkfo"dkjd jkWcVZ okVlu FksA

zz vkbZ-,u-,l- vfjneu Hkkjr dh nwljh gksus okyh Lons'k fufeZr UkkfHkdh; iuMqCch gSA



34 foKku ,oa rduhdh (Hkkx&2)

1. jMkj dk vkfo"dkjd dkSu Fkk\  
48oha&52oha B.P.S.C. (Pre) 

(a) jkWcVZ okVlu (b) Ýysfeax
(c) cq'k oke (d) vkWfLVeu

2. fuEufyf[kr esa ls dkSu&ls ;q¼d VSad gSa\

(a) vtqZu o T-72
(b) vtqZu o AN-32
(c) egkjktk] o T-72
(d) egkjktk o AN-32

3. ijek.kq vkiwfrZdÙkkZ lewg esa fdrus ns'k gSa\

(a) 50 (b) 48
(c) 48 (d) 55

4. MhvkjMhvks dk xBu fd;k x;k Fkk\

(a) 1958 (b) 1960
(c) 1948 (d) 1956

5. Hkkjrh; ukSlsuk dk igyk foeku okgd iksr gSµ

(a) vkbZ,u,l foØekfnR;

(b) vkbZ,u,l foØkar

(c) vkbZ,u,l fojkV

(d) buesa ls dksbZ ugha

 6. vfXu&V dh ekjd {kerk fdruh gS\

 (a) 4000 fdeh- (b) 3000–6000 fdeh-

 (c) 5000–8000 fdeh- (d) 6000–8000 fdeh-

 7. fuEufyf[kr esa fdl felkby dks nkxks vkSj Hkwy tkvks 
ds uke ls tkuk tkrk gS\

 (a) vkdk'k (b) ukx
 (c) cãksl (d) f=k'kwy
 8. Hkkjr dk Lons'kh fufeZr igyk gYdk yM+kdw 

foeku gS&

 (a) lkjl (b) y{;
 (c) rstl (d) fu'kkar
 9. Hkkjr dh igyh Lons'kh ijek.kq iuMqCch gSA

 (a) vkbZ,u,l f'k'kqekj

 (b) vkbZ,u,l 'kkydh

 (c) vkbZ,u,l flèkqaèot

 (d) vkbZ,u,l vfjgar

 10. Hkkjr ds ok;q lsuk ds nf{k.k&if'pe {ks=k ds deku 
dk eq[;ky; gSA

 (a) caxyw: (b) ukxiqj
 (c) ubZ fnYyh (d) xkaèkh uxj

cgqfodYih; iz'u

mÙkjekyk

 1. (a) 2. (a) 3. (c) 4. (a) 5. (b) 6. (c) 7. (b) 8. (c) 9. (d) 10. (d)

nh?kZmÙkjh; iz'u

1. felkby izkS|ksfxdh ls vki D;k le>rs gaS\ felkbyksa 
dk oxhZdj.k fdl vkèkkj ij fd;k tkrk gS\ Hkkjr 
dh izeq[k felkbyksa dk mudh fo'ks"k {kerkvksa ds 
lacaèk esa o.kZu dhft;sA

2. Hkkjr dh j{kk lacaèkh ”k:jrks a dks iwjk djus esa 
Mh-vkj-Mh-vks- dh Hkwfedk dk o.kZu dhft;sA

 3. jklk;fud ,oa tSfod gfFk;kj D;k gksrs gSa\ vkf[kj 
D;ksa budks ekuo lH;rk ds fy;s fouk'kdkjh@?kkrd 
ekuk tkrk gS\ bu gfFk;kjksa ds izlkj ij fu;a=k.k ls 
lacafèkr izeq[k varjkZ"Vªh; le>kSrs dkSu&dkSu ls gSa\



uSuks izkS|ksfxdh
(Nano Technology)

1 ls 100 uSuks ehVj (10–9 ehVj) vkdkj okys inkFkks± ds vè;;u o muls tqM+h rduhdksa dks uSuks izkS|ksfxdh ds 

varxZr ekuk tkrk gS] ijarq oSKkfudksa dk ,d oxZ bls uSuks foKku dgrk gS rFkk uSuks izkS|ksfxdh dh vfèkd lw{e ifjHkk"kk 

izLrqr djrs gq, bls uSuks vkdkj ds d.kksa dks O;ofLFkr o fu;af=kr rjhds ls tksM+dj ,sfPNd vkdkj o dk;Z{kerk dh 

oLrq ds fuekZ.k ls lacafèkr rduhd ekurk gSA orZeku esa igyh ifjHkk"kk gh vfèkd Lohdk;Z gSA

fofHkUu mRiknksa ds fuekZ.k ds fy;s uSuks rduhd ds fodkl dk iz;kl dsoy vkdkjxr fHkUurk dk ekeyk ugha gS 

cfYd blds ewy esa xq.kkRed fHkUurk gSA uSuks Ldsy ij inkFkZ ds HkkSfrd] jklk;fud o tSfod xq.k ijek.kq ;k v.kq Lrj 

ij inkFkZ ds xq.kksa ;k inkFkZ dh O;kid ek=kk (Bulk Matter) ds xq.kksa ls fHkUu gksrs gSaA mnkgj.k ds fy;s& rkack tks fd 

vikjn'khZ gS] uSuks Lrj ij ikjn'khZ gks tkrk gS rFkk lksuk ftls lkekU;r% vfØ; èkkrq ekuk tkrk gS] uSuks Lrj ij vkn'kZ 

mRizsjd dh Hkwfedk fuHkkrk gSA

uSuks izkS|ksfxdh esa iz;qDr inkFkks± dk y?kq vkdkj rduhd ds Lrj ij vusd pqukSfr;k¡ izLrqr djrk gSA uSuks Lrj ij 

inkFkZ lhèks ekiu ds fy;s cgqr NksVs gSaA ikjek.kfod vkdkj ds inkFkks± ds ekiu ds fy;s xf.krh; fofèk;ksa dk lgkjk 

fy;k tkrk gS ijarq uSuks inkFkZ mu fofèk;ksa }kjk ekiu ds fy;s cgqr cM+s gSaA uSuks Lrj ds inkFkks± dk mRiknu] mu ij 

fu;a=k.k] uSuks inkFkZ dh bfPNr ek=kk dks ,d lrg ls mBkdj nwljh lrg ls tksM+uk vkfn uSuks mRiknksa ds fuekZ.k ls 

tqM+h eq[; leL;k,¡ gSaA

bu leL;kvksa ds lekèkku ds fy;s dbZ midj.kksa dk fodkl fd;k x;k gS rFkk dqN vU; midj.kksa dh vfHkdYiuk 

dh xbZ gSA ,VkWfed iQkslZ ekbØksLdksi rFkk LdSfuax Vufyax ekbØksLdksi ds fuekZ.k ls ijek.kq Lrj ij lrgksa dh besftax 

vklku gqbZ gSA uSuks Lrj ds inkFkks± dks bfPNr vkdkj nsus ds fy;s iSQfczdsVj rFkk vlsacyj dh vfHkdYiuk dh xbZ gS 

vkSj budk fodkl fd;k tk jgk gSA iSQfczdsVj Lora=k v.kqvksa dks bfPNr vkdkj iznku djsaxsA

7.1 uSuks izkS|ksfxdh dh fofèk (Method of Nano Technology)

^VkWi&Mkmu* o ^ckWVe&vi* rduhd (Top-Down and Bottom-up Technology)

uSuks izkS|ksfxdh ds varxZr inkFkks± ds uSuks Lrj ij fuekZ.k ds fy;s bfPNr vkdkj&izdkj okys visf{kr inkFkZ dh 

vko';drk gksrh gS] ftlds fy;s VkWi&Mkmu ,oa ckWVe&vi rduhdksa dk iz;ksx fd;k tkrk gSA 

VkWi&Mkmu rduhd ds varxZr ;kaf=kd izfØ;kvksa }kjk o`gr~ lajpukvksa ij uSuks Lrjh; mRiknksa dk fuekZ.k fd;k tkrk 

gS vkSj blds fy;s fdlh inkFkZ ds NksVs&NksVs VqdM+ksa dks fujh{k.k ;k izs{k.k ds ekè;e ls bfPNr vkdkj esa yk;k tkrk 

gSA bl rduhd dh lcls cM+h pqukSrh ;g gS fd uSuks Lrj ij lajpukvksa ds fuekZ.k esa i;kZIr lVhdrk dk è;ku j[kuk 

iM+rk gSA ogha ckWVe&vi rduhd esa uSuks Lrj ij tSo vkSj vtSo lajpukvksa dk fuekZ.k dk;Z fd;k tkrk gS rFkk blds 

fy;s rduhd ds ekè;e ls y?kqre mi&bdkb;ksa (v.kq ;k ijek.kq) dks ,d&,d djds tksM+dj ,d cM+h lajpuk dk 

fuekZ.k fd;k tkrk gSA

orZeku esa uSuks izkS|ksfxdh dk fodkl eq[;r% VkWi&Mkmu fØ;kfofèk ds }kjk gksrk gSA ckWVe&vi rduhd dh ppkZ 

vHkh lS¼kafrd Lrj ij gh gS ijarq vius iw.kZ fodkl Lrj ij ckWVe&vi rduhd uSuks mRiknksa ds Lopkfyr mRiknu esa 

l{ke gks tk,xhA

vè;k;
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foKku ds {ks=k esa Hkkjrh; oSKkfudksa dk ;ksxnku
(Contribution of Indian Scientists  

in the field of Science)

Hkkjr esa izkphudky ls gh egku foHkwfr;ksa ds }kjk foKku ,oa rduhdh {ks=k esa vf}rh; vkfo"dkjksa vkSj iz;ksxksa dk 
Øe gesa ns[kus dks feyrk gSA izkphudkyhu Hkkjrh; foHkwfr;k¡ fpfdRlk] jlk;u] vkS"kfèk] T;ksfr"k] varfj{k vkfn {ks=kksa ls 
lacafèkr FkhaA buds }kjk fn;s x, fl¼kar vkt Hkh loZekU; gSaA izkphudky ls ysdj vkt rd vusd Hkkjrh; oSKkfudksa 
us foKku ,oa rduhdh ds {ks=k esa egÙoiw.kZ ;ksxnku fn;k gSA buesa ls fuEufyf[kr oSKkfudksa dk ifjp; ,oa muds ;ksxnku 
ds ckjs esa fooj.k fn;k tk jgk gSµ

vk;ZHkV~V (Aryabhatta)
vk;ZHkV~V izkphu Hkkjr ds fo[;kr ,oa egku xf.krK] u{k=kfon~] T;ksfr"kfon~ ,oa HkkSfrd'kkL=kh FksA buds tUe ds 

okLrfod LFkku dks ysdj fookn gSA dqN fo}ku ekurs gSa fd budk tUe ueZnk vkSj xksnkojh ds eè; fLFkr {ks=k esa gqvk 
Fkk] ftls v'ekdk ds :i esa tkuk tkrk FkkA orZeku le; esa ;g {ks=k eè; izns'k vkSj egkjk"Vª esa 'kkfey gSA gkyk¡fd] 
dqN ckS¼ xzaFkksa esa bl izns'k dh vofLFkfr nf{k.k esa crkbZ xbZ gSA ,d uohu vè;;u ds vuqlkj vk;ZHkV~V dk tUe 
dsjy ds pkezoÙke esa gqvk Fkk] tcfd vk;ZHkV~V jfpr xzaFk ^vk;ZHkV~Vh;* esa mudk tUe dky 'kd laor~ 398 rFkk tUe 
LFkku dqlqeiqjk fy[kk gSA HkkLdj }kjk dqlqeiqjk dh igpku ikVfyiq=k (vkèkqfud iVuk) ds :i esa dh xbZ gSA

zz vk;ZHkV~V cgqeq[kh izfrHkk ds èkuh Fks] ftldk izek.k ek=k 23 o"kZ dh vk;q esa muds }kjk jfpr vk;ZHkV~Vh; uked 
xzaFk ls gesa irk pyrk gSA

zz vk;ZHkV~V }kjk jfpr xzaFk n'kxhfrdk rFkk vk;ZHkV~Vh; gesa vkt Hkh lqyHk gSaA

zz buds }kjk ?kuewy] oxZewy] lekarj Js.kh rFkk fofHkUu izdkj ds xf.krh; mi;ksx ds lehdj.kksa dh jpuk dh xb±A

zz buds }kjk fyf[kr vk;ZHkV~Vh; uked xzaFk esa xf.kr ds 'yksd rFkk u{k=k foKku ls lacafèkr fl¼karksa dks fn;k x;k gSA

zz buds }kjk jfpr vk;ZHkV~Vh; uked xzaFk esa [kxksy foKku ls lacafèkr ;a=kksa dk fooj.k Hkh fn;k x;k gSA

zz vk;ZHkV~V }kjk jfpr xzaFkksa esa ns'k&fons'k dh iwoZorhZ voèkkj.kkvksa dks Hkh LFkku fn;k x;k gSA

zz xf.kr fo"k; ds lacaèk esa fn;s x, fl¼kar vkt Hkh vfLrRo esa gSaA

zz vk;ZHkV~V ds le; Hkkjr esa xqIrdky py jgk FkkA bl dky esa dyk] lkfgR; vkSj foKku ds {ks=k esa vHkwriwoZ izxfr 
gksus ds dkj.k bls Hkkjr dk Lo.kZ ;qx dgk tkrk gSA

zz vk;ZHkV~V dk lokZfèkd izHkko fo'o vkSj Hkkjrh; T;ksfr"k fl¼karksa ij iM+kA

zz Hkkjr esa buds T;ksfr"k fl¼karksa dk lokZfèkd izHkko gesa dsjy izns'k dh T;ksfr"k ijaijk esa ns[kus dks feyrk gSA

zz vk;ZHkV~V us tgk¡ vkfdZfeMht ls Hkh vfèkd lgh rFkk lqfuf'pr ikbZ (p) ds eku dks izLrqr fd;k] ogha nwljh vksj 
[kxksy foKku esa mnkgj.k ds lkFk lcls igys ;g mn~?kkfVr fd;k fd i`Foh viuh èkqjh ij ?kwerh gSA

zz vk;ZHkV~V us lkSjeaMy ds ,d Hkwdsanzh; ekWMy dk o.kZu fd;k gS] ftlesa crk;k x;k fd lw;Z vkSj panzek xzgpØ 
}kjk xfr djrs gSaA

zz vk;ZHkV~V ds vuqlkj fdlh o`Ùk dh ifjfèk vkSj O;kl dk lacaèk 62,832 : 20,000 ds vuqikr esa vkrk gS] ;g n'keyo 
ds pkj LFkku rd 'kq¼ gksrk gSA

zz vk;ZHkV~V us cM+h la[;kvksa dks v{kjksa ds lewg ls fu:fir djus dh oSKkfud fofèk dk fodkl fd;kA

zz vk;ZHkV~V dh x.kuk ds vuqlkj i`Foh dh ifjfèk 39968.0582 fdyksehVj gS] tks blds okLrfod eku 40075.0167 
fdyksehVj ls dsoy 0.2 izfr'kr de gSA

vè;k;
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68 foKku ,oa rduhdh (Hkkx&2)ukfHkdh; rduhd
(Nuclear Technology)

ukfHkdh; rduhd ,slh rduhd gS] ftlds varxZr ukfHkd ds Lrj ij fo[kaMu ,oa layXu vfHkfØ;kvksa ds vuqiz;ksx 
lqfuf'pr fd;s tkrs gSaA ukfHkdh; rduhdh jsfM;ks,fDVfoVh (jsfM;ksèk£erk) ij vkèkkfjr gksrh gSA ukfHkdh; rduhdh ds 
izeq[k vuqiz;ksxksa esa ukfHkdh; fj,DVj] ukfHkdh; gfFk;kj rFkk ukfHkdh; vkS"kfèk bR;kfn 'kkfey gSaA ukfHkdh; mQtkZ ds 
vR;ar 'kfDr'kkyh gksus ds dkj.k ;g mQtkZ dk egÙoiw.kZ oSdfYid lzksr fl¼ gks ldrh gSA ;gh dkj.k gS fd oSf'od 
Lrj ij ukfHkdh; mQtkZ dks egÙo iznku fd;k x;k gSA fdarq] ogha blesa varfuZfgr [krjksa ds izfr lrdZrk blds mi;ksx 
dks lhfer djrh gSA

ukfHkdh; mQtkZ izkIr djus ds 2 lzksr gSa& igyk ukfHkdh; lay;u rFkk nwljk ukfHkdh; fo[kaMuA bu vfHkfØ;kvksa 
ds ifj.kkeLo:i ukfHkdh; b±èku ds {k; ds i'pkr~ ukfHkdh; mQtkZ dh fo'kky ek=kk mRiUu gksrh gSA bl izdkj ukfHkd 
dk nzO;eku ukfHkdh; mQtkZ esa ifjofrZr gks tkrk gSA

9.1 ukfHkdh; lay;u (Nuclear Fusion)
nks gYds ukfHkd feydj ,d vis{kkÑr cM+k ukfHkd cuk, rks ÅtkZ fueqZDr gksrh gS] bl izfØ;k dks ^ukfHkdh; 

lay;u* dgrs gSaA bl vfHkfØ;k ds varxZr nks gYds ukfHkd ijLij feydj ,d Hkkjh LFkk;h ukfHkd dk fuekZ.k djrs 
gSaA izfØ;k ds i'pkr~ mRiUu ukfHkd dk nzO;eku] lay;u esa 'kkfey ewy ukfHkdksa ds nzO;eku ds ;ksx ls de gksrk gSA 
nzO;eku esa gksus okyk ;g {k; fo'kky mQtkZ ds l`tu dk dkj.k curk gSA ukfHkdh; lay;u izfØ;k gh lw;Z ,oa vU; 
rkjksa esa mQtkZ dk lzksr gSA gkbMªkstu ce Hkh ukfHkdh; lay;u ds fl¼kar ij gh dk;Z djrk gSA

ukfHkdh; lay;u izfØ;k dk izfriknu o"kZ 1939 esa gsUl csFks us fd;k FkkA
mnkgj.k&
zz

1

1

1

1
H H+ → 

1

2
H + e+ + v + 0.42 Mev

M~;wVªkWuizksVkWuizksVkWu ikWftVªkWu

zz
1

2
H + 

1

2
H → 

2

3
He + n + 3.27 Mev

M~;wVªkWu M~;wVªkWu ghfy;e

lay;u ds fy;s nks ukfHkdksa dks brus ikl ykuk vko';d gS] ftlls fd muds chp vkdf"kZr y?kq&ijklh; ukfHkdh; 
cy dk;Z dj ldsA èkukosf'kr ukfHkdksa ds chp dwykWe izfrd"kZ.k yxrk gS] ftls ikj djus ds fy;s leqfpr ÅtkZ dh 
vko';drk gksrh gSA

;fn nzO; dk rki bruk c<+k;k tk, fd blds d.k ek=k viuh rkih; xfr ds dkj.k dwykWe vojksèk dks ikj dj 
tk,¡ rks lay;u laHko gks ikrk gS] bls ^rki ukfHkdh; lay;u* dgrs gSaA

rkjksa ds var%iVy eas fuxZr ÅtkZ dk lzksr rki ukfHkdh; lay;u gSA rkjksa ds vanj cgqr mPp rki vkSj mPp nkc 
dh fLFkfr;k¡ miyCèk gSa] ftlls rki ukfHkdh; lay;u }kjk ÅtkZ mRiUu gksrh gSA

lw;Z dh ÅtkZ dk lzksr lw;Z esa gksus okyh ukfHkdh; lay;u dh izfØ;k gSA ;g ,d cgqpj.kh izfØ;k gS] ftlesa 
gkbMªkstu] ghfy;e esa ifjofrZr gksrh gSA vr% lw;Z dk b±èku gkbMªkstu gSA 

gkbMªkstu ce (Hydrogen Bomb)
gkbMªkstu ce ukfHkdh; lay;u ij vkèkkfjr gksrk gSA ukfHkdh; lay;u ds fy;s mPp nkc rFkk mPp rki dh 

vko';drk gksrh gSA blfy;s gkbMªkstu ce esa ukfHkdh; lay;u izfØ;k djus gsrq igys ijek.kq foLiQksV djk;k tkrk gSA 
ijek.kq foLiQksV ds dkj.k og mPp rki vkSj nkc izkIr gks ikrk gS] ftlls ukfHkdh; lay;u gksA

vè;k;
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84 foKku ,oa rduhdh (Hkkx&2)fofoèk lelkef;d izkS|ksfxdh; fodkl
(Miscellaneous Current Technology  

Based Development)

10.1 Hkkjr esa foKku ,oa rduhdh dk Øfed fodkl 
(Progressive Development of Science &Technology in India)

foKku ,oa çkS|ksfxdh lnSo gh lekt ds fy;s fodkl ds vax jgs gSa] tks vkerkSj ij lH;rk ls lac¼ gSA blds 
ekè;e ls ckSf¼d ,oa oSKkfud mUu;u dks laLÑfr ds :i esa O;Dr fd;k tkrk gSA Hkkjr us foKku ,oa çkS|ksfxdh ds 
iz;ksx ls fofHkUu {ks=kksa esa] tSlsµ f'k{kk] LokLF;] Ñf"k] m|ksx] O;kikj] lapkj vkfn esa mYys[kuh; izxfr dh gS] bUgsa 
fuEufyf[kr fcanqvksa }kjk Li"V fd;k tk ldrk gS&

zz f'k{kk ds {ks=k esa % izkphu dky esa f'k{kk ds lkèku lhfer Fks rFkk f'k{kk ijaijkxr rjhdksa ls iznku dh tkrh Fkh] 
ysfdu orZeku lanHkZ esa nwjn'kZu] daI;wVj] baVjusV rFkk mixzg iz.kkyh dk vkfo"dkj gks tkus ls f'k{kk ds {ks=k esa 
Økafrdkjh cnyko vk;k gSA baVjusV tSls ekè;e ds fodflr gks tkus ls ge ?kj cSBs oSKkfud vuqlaèkkuksa rFkk 'kS{kf.kd 
tkudkfj;ksa dks izkIr dj ldrs gSaA daI;wVj rFkk dSydqysVj tSls midj.k fodflr gks tkus ls ge xf.kr ds dfBu 
iz'uksa dks lhfer le; esa gy dj ldrs gSaA

zz LokLF; ds {ks=k esa % LokLF; ds {ks=k esa foKku ,oa izkS|ksfxdh dk O;kid :i ls iz;ksx gksus yxk gSA blds ekè;e 
ls vkS"kfèk;ksa ,oa Vhds dh [kkst dh tkus yxh] ftlls gesa vusd [krjukd jksxksa (Lokbu Ýyw] cMZ Ýyw] pspd) ls 
NqVdkjk fey jgk gSA orZeku esa 'kjhj dh LdS¯ux] ekbØks ltZjh] VsyhesfMflu rFkk vkWuykbu rjhds ls ns'k&fons'k 
ls fpfdRlk ijke'kZ tSlh lqfoèkk,¡ miyCèk gSaA tho foKku dh ,d egÙoiw.kZ [kkst áweu thukse izkstsDV ds dkj.k 
vusd vkuqoaf'kd jksxksa ds bykt dh laHkkouk,¡ c<+ xbZ gSaA

zz Ñf"k ds {ks=k esa % Ñf"k ds {ks=k esa foKku ,oa çkS|ksfxdh ds }kjk fofHkUu iQlyksa dh vfèkd mit nsus okyh iztkfr;ksa 
dk fodkl] e`nk ,oa ty izcaèku] tSo moZjdksa dk vfèkdkfèkd iz;ksx] iQly lqj{kk] dhVuk'kd jlk;uksa dk iz;ksx 
vkfn esa mYys[kuh; izxfr gqbZ gSA

zz m|ksx ,oa O;kikj ds {ks=k esa % izkphu le; ls Hkkjr esa gLrf'kYi izeq[k m|ksx FkkA ml le; bl m|ksx esa fdlh 
Hkh izdkj dh izkS|ksfxdh dh vko';drk ugha FkhA ysfdu tSls&tSls ns'k esa foKku ,oa çkS|ksfxdh ds {ks=k eas mYys[kuh; 
izxfr gqbZ] oSls&oSls vkS|ksfxd {ks=k esa o`f¼ gksrh xbZA vkt ns'k eas cM+h&cM+h e'khuksa ds iz;ksx ls de&ls&de ykxr 
vkSj le; ij vfèkd ls vfèkd mRiknu fd;k tk jgk gSA orZeku esa lM+d ifjogu ds fodkl ls O;kikj ds {ks=k 
dks c<+kok fey jgk gSA vkt ns'k esa 50% ls vfèkd O;kikj daI;wVj ds }kjk gksus yxk gSA blds vykok bZ&dkWelZ 
us O;kikj ds {ks=k dks u;k vk;ke iznku fd;k gSA

zz lapkj ds {ks=k esa % orZeku lanHkZ esa foKku ,oa izkS|ksfxdh dk lokZfèkd izHkko lapkj ds {ks=k esa ns[kus dks fey jgk 
gSA orZeku esa lapkj izkS|ksfxdh ds dkj.k iwjk fo'o ,d xk¡o (Global Village) ds :i eas ifjo£rr gks x;k gSA 
Hkkjr esa lwpuk ds {ks=k esa nwjlapkj] daI;wVj] baVjusV] bZ&esy] eYVhehfM;k] lkbcj Lisl] ohfM;ks dkWUÚsal vkfn ds 
ekè;e ls Økafrdkjh cnyko vk;k gSA vkt ge fo'o ds fdlh Hkh dksus esa iyd >idrs gh ,d&nwljs ls tqM+ 
ldrs gSa rFkk ogk¡ ls fofHkUu oLrqvksa dk vknku&iznku dj ldrs gSaA

zz izfrj{kk ds {ks=k esa % Lora=krk ds le; ls gh Hkkjr vius iM+kslh eqYd ds lkFk lqj{kk [krjksa ls tw> jgk gSA ysfdu 
orZeku lanHkZ esa ckr djsa rks oSKkfud ,oa rduhdh fofèk;ksa ij fo'ks"k è;ku nsdj lqj{kk ds eqn~nksa ij mYys[kuh; 
liQyrk izkIr gqbZ gSA

vè;k;
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