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†ecRv cvewjK ¯‹zj I K‡jR, PÆMÖvg Bwc‡RW 

‡mkb-2021-22 

Z_¨ I †hvMv‡hvM cÖhyw³ 

1g Aa¨vq : Z_¨ I †hvMv‡hvM cÖhyw³: wek¦ I evsjv‡`k †cÖwÿZ-1g Ask 

g‡Wj cÖkœ:01 

DÏxcK-01| XvKv †evW© 2019 

ÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑ 

wgt †gvK‡jQ †ckvq grm¨we`| †`‡k gv‡Qi NvUwZ c~i‡Yi Rb¨ cÖhyw³ e¨envi K‡i bZzb bZzb cÖRvwZi gvQ Drcv`b 

K‡ib| Zvi Awd‡m cÖ‡e‡ki Rb¨ `iRvi mvg‡b ivLv GKwU †gwk‡b AvOz‡ji Qvc w`‡j `iRv Ly‡j hvq| AZtci Zvi 

K‡ÿ cÖ‡e‡ki Rb¨ `iRvi mvg‡b ivLv GKwU †gwk‡bi w`‡K ZvKv‡j `iRv Ly‡j hvq|  

K. †ivewU· Kx?  1 

L. cÖhyw³i e¨env‡i gUi WªvBwfs cÖwkÿY m¤¢e-K_vwU e¨vL¨v Ki| 2 

M. DÏxc‡Ki Av‡jv‡K gvQ Drcv`‡bi cÖhyw³wU eY©bv Ki| 3 

N. DÏxc‡Ki Av‡jv‡K Awd‡m cÖ‡ek I K‡ÿ cÖ‡e‡ki Rb¨ †K․kj ỳwUi g‡a¨ †KvbwU †ewk myweavRbK? 

    we‡kølY Ki| 4 

g‡Wj DËi 

K bs cÖ‡kœi DËi 

†iv‡evwU· n‡jv cÖhyw³i GKwU kvLv †hwU †iveU mg~‡ni wWRvBb, wbg©vY, Kvh©µg I cÖ‡qvM wb‡q KvR K‡i| 

L bs cÖ‡kœi DËi 

fvPz©qvj wi‡qwjwU e¨envi K‡i K…wÎg cwi‡e‡k wbivc‡` †gvUi WªvBwfs cÖwkÿY m¤¢e| wb‡P G 

welqwU e¨vL¨v Kiv n‡jv:- 

mvaviYZ D”Pgv‡bi WªvBwfs cÖwkÿ‡Y †h RvqMv I cwi‡ek cÖ‡qvRb Zv ev¯ÍweK †cÖÿvc‡U e¨qeûj, GgbwK cÖwkÿ‡Yi 

mgq cÖwkÿYv_©xi kvixwiKfv‡e AvNvZ cvIqvi Avk¼vI †ewk _v‡K| ZvB ev Í̄‡ei b¨vq cwi‡ek m„wó K‡i cÖwkÿYv_©x‡K 

mwVK I SzuwKnxbfv‡e cÖwkÿY w`‡Z fvPz©qvj wi‡qwjwU e¨eüZ nq| G cÖhyw³ cÖwkÿYv_©x‡K wfbœ wfbœ cwi‡e‡k I 

cwiw ’̄wZ‡Z Mvwo cwiPvjbv Kivi †K․k‡j AviI `ÿ Ki‡Z cv‡i| d‡j D”Pgv‡bi WªvBwfs cÖwkÿY GKwU †QvU K‡ÿi 

K…wÎg cwi‡e‡ki gva¨‡gB m¤úbœ Kiv hvq|  

M bs cÖ‡kœi DËi 

DÏxc‡Ki wg. †gvK‡jQ mv‡n‡ei gvQ Drcv`‡bi cÖhyw³wU n‡jv †R‡bwUK BwÄwbqvwis| wb‡P  †R‡bwUK BwÄwbqvwis 

cÖhyw³wU e¨vL¨v Kiv n‡jv|  

†R‡bwUK BwÄwbqvwis †K evsjvq ejv nq wRbZË¡ cÖ‡K․kj| †h we‡kl BwÄwbqvwis I †UK‡bvjwR e¨envi K‡i Rx‡ei 

•ewkó¨ cwieZ©b Kiv nq Zv‡K †R‡bwUK BwÄwbqvwis e‡j| wek`fv‡e ej‡Z †M‡j, cÖvYx I Dw™¢‡`i ÿz ª̀Zg GKK n‡jv 

†Kvl (Cell)| †Kv‡li cÖvY‡K› ª̀‡K ejv nq (Neocleus) |  GB wbDwK¬qv‡mi wfZ‡i we‡kl wKQz †cuPv‡bv e ‘̄ _v‡K 

hv‡K ejv nq †µv‡gv‡Rvg (Chromosome)| †µv‡gv‡Rvg Rx‡ei wewfbœ •ewkó¨ enb K‡i _v‡K| †µv‡gv‡Rv‡gi 

g‡a¨ Avevi †PB‡bi gZ †cuPv‡bv wKQz e¯‘ _v‡K hv‡K ejv nq (DNA-Deoxyribo Nucletic Acid) wWGbG| GB 

wWGbG A‡bK As‡k fvM Kiv _v‡K| Gi GK GKwU wbw ©̀ó Ask‡K e‡j Rxb (Gene)| Avgv‡`i kix‡i cÖvq 30000 

Rxb i‡q‡Q| GK †mU c~Y©v½ Rxb‡K Rx‡bvg (Genome) ejv nq| A_©vr ev‡qv‡UK‡bvjwRi gva¨‡g †Kv‡bv cÖvYxi 

wR‡bvg‡K (Genome) wb‡Ri myweavbyhvqx mvwR‡q †bqv ev gwWdvB Kiv‡KB †R‡bwUK BwÄwbqvwis e‡j| ms‡ÿ‡c ejv 

hvq, †Kv‡bv Rxe †_‡K GKwU wbw ©̀ó wRb enbKvix DNA LÛ c„_K K‡i wfbœ GKwU Rx‡e ¯’vbvšÍ‡ii †K․kj‡K 

†R‡bwUK BwÄwbqvwis ev wRbZË¡ cÖ‡K․kj e‡j| wRb cÖhyw³i g~j D‡Ïk¨ n‡”Q †Kv‡bv we‡kl wRb‡K †µv‡gv‡Rv‡gi 

wWGbG AYy ‡_‡K c„_K K‡i Zv‡K Kv‡R jvMv‡bv| GB c„_KxK…Z wRb‡K †Kv‡bv Rxe‡Kv‡l cÖ‡ek Kwi‡q ev †Kvl n‡Z 

mwi‡q D³ RxewUi •ewk‡ó¨i eskMwZ e`‡j †`Iqv m¤¢e| Gi d‡j:- 

(K) RxewU cÖ_‡g †h Kv‡R Af¨ Í̄ wQj bv, Zv Ki‡Z mÿg nq| 
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(L) µzwUc~Y© wRbhy³ GKwU Kg©ÿgZvwenxb Rx‡ei †Kv‡l Ab¨ Rxe †_‡K msM„nxZ Kg©ÿg ev fv‡jv wRb ’̄vbvšÍwiZ K‡i 

RxewU‡K Kg©ÿg Kiv hvq|  

(M) gvby‡li cÖ‡qvRbxq ni‡gvb ev GbRvB‡gi wbtmiY wbqš¿Ykvix wRb wb¤œ Í̄‡ii †Kv‡bv cÖvYx ev e¨vK‡Uwiqvi †`‡n 

cÖ‡ek Kwi‡q ª̀æZ I †ewk cwigv‡Y D³ ni‡gvb ev GbRvBg Drcbœ Kiv hvq| ÿwZKi wRb Acmvi‡Yi gva¨‡g †`‡ni 

†ivMevjvB ev †Kv‡bv Lvivc Af¨vm ~̀i Kiv m¤¢e|   

†R‡bwUK BwÄwbqvwis g~jZ UªvÝ‡RwbK Dw™¢` I cÖvYx m„wó‡Z f~wgKv iv‡L| d‡j D”P djbkxj we‡kl ¸YMZ 

•ewkó¨m¤úbœ I †ivM cÖwZ‡ivax DbœZ Rv‡Zi Dw™¢` cvIqv hvq| †R‡bwUK BwÄwbqvwis G †h †K․kj Aej¤̂b K‡i GK 

Rx‡ei †Kvl Ab¨ Rx‡e ’̄vbvšÍi Kiv nq Zv‡K wiKw¤̂‡bU DNA cÖhyw³ e‡j| G cÖhyw³ Kv‡R jvwM‡q DNA m~‡Îi 

Kvw•LZ LÛ ev Ask e¨vK‡Uwiqv †_‡K gvbe‡`‡n, Dw™¢`‡Kvl †_‡K cÖvYx‡`‡n Ges cÖvYx‡Kvl †_‡K Dw™¢` †`‡n ¯’vbvšÍi 

Kiv m¤¢e n‡q‡Q| Gi `iæY Kvw•LZ •ewkó¨mg~n RxeRMr cvIqv hvq|  

N bs cÖ‡kœi DËi 

DÏxc‡K wg. †gvK‡jQ mv‡n‡ei Awd‡m cÖ‡e‡ki Rb¨ e¨eüZ cÖhyw³ n‡jv wd½viwcÖ›U cÖhyw³| Avevi M‡elYv K‡ÿi 

we‡kl ’̄v‡b wKQzÿY ZvKv‡bvi `iRv Ly‡j hvIqvi e¨eüZ cÖhyw³ n‡jv AvBwik ev †iwUbv ¯‥¨vb cÖhyw³| KviY G 

cÖhyw³‡Z e¨w³ kbv³Ki‡Yi Rb¨ GKwU K¨v‡givm¤úbœ wWfvB‡mi mvg‡b ùvwo‡q wKQzÿY A‡cÿv Ki‡Z nq| G ỳwU 

cÖhyw³i g‡a¨ wd½viwcÖ›U cÖhyw³‡Z e¨enviKvixi nv‡Zi Av½y‡ji Qvc †WUv‡e‡m msiÿY Ki‡Z nq| cieZ©x‡Z GB 

wiWvi Av½y‡ji wb‡Pi As‡ki Z¡K‡K wiW K‡i msiwÿZ Qv‡ci mv‡_ Zzjbv K‡i| wiWviwU Z¡‡Ki wUmy¨ Ges Z¡‡Ki 

wb‡Pi i³ mÂvj‡bi Ici wfwË K‡i B‡jK‡Uªvg¨vM‡bwUK c×wZ‡Z KvR K‡i| GB c×wZ e¨env‡i LiP Zzjbvg~jK Kg 

nq Ges mdjZvi cwigvY cÖvq kZfvM| Aciw`‡K †iwUbv ¯‥¨vb c×wZ‡Z †Pv‡Li gwYi Pvicv‡k †ewóZ iwOb ejq 

we‡kølY K‡i e¨w³ kbv³Ki‡Yi KvR m¤úbœ Kiv nq| GB c×wZ‡Z †PvL I gv_v‡K w ’̄i K‡i GKwU wWfvB‡mi mvg‡b 

ùvov‡Z nq| G‡Z cÖvq 10 †_‡K 15 †m‡KÛ mgq jv‡M| e¨w³ kbv³Ki‡Yi †ÿ‡Î GB c×wZi ÿgZv †ewk| Z‡e GB 

c×wZ wd½viwcÖ›U c×wZi Zzjbvq †ek e¨qeûj| 

g‡Wj cÖkœ:02 

DÏxcK-02| ivRkvnx †evW© 2019 

ÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑ 

evsjv‡`‡ki ivRavbxi A ~̀‡i Z_¨ cÖhyw³ cÖ‡qv‡M GKwU wek¦gv‡bi wkí KviLvbv ¯’vcb Kivi cwiKíbv Kiv n‡q‡Q, 

†hLv‡‡b A¨vKPz‡qUi Gi mvnv‡h¨ `ÿ nv‡Z Kw¤úDUv‡ii cÖ‡qvRbxq hš¿cvwZ •Zwi Kivi gva¨‡g †`k‡K DbœZ I 

A_©‣bwZKfv‡e ¯̂vej¤̂x n‡Z mnvqZv Ki‡e| D³ cÖwZôv‡bi `ÿ †cÖvMÖvgviMY wmgy‡j‡UW cwi‡ek ’̄vcb K‡i N‡i e‡m 

`k©bv_©x‡`i kn‡ii wewfbœ `k©bxq ’̄vb †`Lvi e¨e¯’v Ki‡eb| 

K. n¨vwKs Kx?  1 

L. Z_¨ cÖhyw³ wbf©i wek¦B wek¦MÖvg-e¨vL¨v Ki| 2 

M. wkí KviLvbvq e¨eüZ cÖhyw³ wPwýZ K‡i e¨vL¨v Ki| 3 

N. †cÖvMÖvgvi‡`i •Zwi cÖhyw³i BwZnvm I HwZn¨ iÿvq KZUzKz f~wgKv iv‡L-g~j¨vqb Ki| 4 

g‡Wj DËi 

K bs cÖ‡kœi DËi 

n¨vwKs n‡”Q AbjvB‡b webv AbygwZ‡Z Kv‡iv wm‡÷‡g cÖ‡ek K‡i Zvi e¨w³MZ ev cÖvwZôvwbK Z_¨ cÖKvk Kiv ev Kv‡iv 

wm‡÷‡gi ¶wZ mvab Kiv| 

L bs cÖ‡kœi DËi 

†Møvvevj wf‡jR ev wek¦MÖvg n‡”Q Ggb GKwU mvgvwRK Ges mvs¯‥„wZK msMVb ev Kg¨wbwU †hLv‡b Kgy¨wbwUi mKj m`m¨ 

B›Uvi‡bU Z_¨ †hvMv‡hvM cÖhyw³i gva¨‡g mshy³| Z_¨ I †hvMv‡hvM cÖhyw³i µgea©gvb DbœwZi d‡j emevm‡hvM¨ c„w_ex 

µgk †QvU n‡q Avm‡Q, †hb GKwU MÖv‡g cwiYZ n‡”Q| Avi Gi cÖavb mnvqK kw³ n‡”Q Z_¨ cÖhyw³| myZivs ejv hvq 

Z_¨ cÖhyw³ wbf©i MÖvgB wek¦MÖvg| 

M bs cÖ‡kœi DËi 

DÏxc‡Ki wkíKviLvbvq e¨eüZ cÖhyw³ n‡jv †ivewUKm| †iv‡evwU· n‡jv †iveU †UK‡bvjwRi GKwU kvLv †hLv‡b 

†ive‡Ui MVb, KvR, •ewkó¨ wb‡q KvR Kiv nq| †iv‡evwU· ev †iveUweÁvb n‡jv Kw¤úDUvi wbqwš¿Z hš¿mg~n wWRvBb I 



                                                                                                                            c„ôv bs: 3 

 

wbg©vY msµvšÍ weÁvb| †iveUweÁvb B‡jKUªwb·, cÖ‡K․kj, ejwe`¨v, †gKvwb· I mdUIq¨vi †K․k‡ji mv‡_ 

m¤úK©hy³|  †iv‡evwU·-Gi mvaviY welq¸‡jv n‡jv K…wÎg eyw×gËv, BwÄwbqvwis Ges g‡bvwe`¨v| GB cÖh yw³wU 

Kw¤úDUvi eyw×gËv msewjZ Ges Kw¤úDUvi wbqwš¿Z †iveU †gwkb •Zwi K‡i †h¸‡jv AvK…wZMZ w`K †_‡K A‡bKUv 

gvby‡li g‡Zv nq Ges A‡bKUv gvby‡li g‡ZvB •`wnK ÿgZvm¤úbœ _v‡K| †iveU g~jZ Kw¤úDUvi wbqwš¿Z GKwU 

¯q̂swµq e¨e¯’v hv gvby‡li g‡Zv KvR Ki‡Z cv‡i| GwU AZ¨šÍ ª̀æZ, K¬vwšÍnxb I wbLyuZ Kg©ÿg hš¿| †h‡nZz †Kv‡bv 

†Kv¤úvwbi d¨v±wi D³ †Kv¤úvwbi cY¨ Drcv`b e¨e¯’vi mv‡_ RwoZ _v‡K, †m‡nZz cY¨ Drcv`‡b †ive‡Ui e¨envi †ek 

djcÖmy| Avi G Kvi‡YB eZ©gv‡b d¨v±wii cY¨ Drcv`b, ms‡hvRb, cvwK©s Ges cwien‡bi Rb¨ †iveU e¨eüZ n‡”Q| 

†ive‡Ui gva¨‡g G KvR¸‡jv m¤úbœ Kiv hv‡”Q e‡j gvby‡li SzwKuc~Y© I GK‡N‡qwg KvR¸‡jv K‡g †M‡Q Ges Kg©`ÿZv 

e„w× †c‡q‡Q| d‡j eZ©gv‡b wkí-KviLvbvi Drcv`bkxjZvi †iveU‡K Kg©x wn‡m‡e Ges gvbyl‡K wbqš¿K wn‡m‡e 

e¨env‡ii gva¨‡g Drcv`bkxjZv e„w× cvq|  

N bs cÖ‡kœi DËi 

DÏxc‡K †cÖvMÖvgvi‡`i ‣ZwiK…Z cÖhyw³ n‡jv fvPz©qvj wi‡qwjwU| GwU n‡jv Kw¤úDUvi wmgy‡jk‡b •Zwi Kiv, wÎgvwÎK 

RMr| †hLv‡b gvby‡li „̀wó, kÖeY Ges ¯ú‡k©i Abyf~~wZ‡K DÏxß Kiv nq| A_©©vr ÒcÖK…Z A‡_©© ev Í̄e bq wKš‘ ev Í̄‡ei 

†PZbv D‡ ª̀Kkvix weÁvb wbf©©i Kíbv‡K fvPz©qvj wi‡qwjwU ev Abyf‡e ev Í̄eZv wKsev Kíev Í̄eZv e‡‡j|Ó fvPz©qvj 

wi‡qwjwU g~~jZ Kw¤úDUvi cÖhyw³ I wmgy‡jkb Z‡Ë¡i Ici cÖwZwôZ| fvPz©qvj wi‡qwjwU‡Z wÎ-gvwÎK B‡gR •Zwii 

gva¨‡g AwZ Am¤¢e KvRI Kiv m¤¢e| fvPz©qvj wi‡qwjwU GKwU Kw¤úDUvi wbqwš¿Z cwi‡ek †hLv‡b e¨enviKvix H 

cwi‡e‡k gMœ n‡q, ev Í̄‡ei AbyKi‡Y m„ó „̀k¨ Dc‡fvM K‡i, †mB mv‡_ ev Í̄‡ei b¨vq kÖeYvbyf~wZ Ges •`wnK I gvbwmK 

fvev‡eM, D‡ËRbv Abyf~~wZ cÖf…wZwi AwfÁZv AR©©b Ki‡Z cv‡i| fvPz©qvj wi‡qwjwU‡Z wnDg¨vb gvwë‡mÝi Kw¤úDUvi 

Gi mv‡_ AšÍfz©©³ _v‡K hv gvbe e¨enviKvix‡`i‡K Kw¤úDUvi-wmgy‡j‡UW Ae‡R±, †¯úm, Kvh©µg ev Í̄‡ei g‡Zv 

AwfÁZv cÖ`v‡b mÿg K‡i †Zv‡j| fvPz©qvj wi‡qwjwU n‡jv †mB cÖhyw³ hv wÎ-gvwÎK wek¦ I RxešÍ „̀k¨ m„wó K‡i| GB 

cÖhyw³i gva¨‡g K„wÎgfv‡e ev¯Íe „̀wóMÖvn¨ RMr •Zwi Kiv nq hv Z_¨ wewbgq gva¨‡gi KvR K‡i|fvPz©qvj wi‡qwjwU‡Z 

AbyKiYK…Z cwi‡ek ûeû ev¯Íe c„w_exi g‡Zv n‡Z cv‡i| GRb¨ BwZnvm I HwZn¨ iÿvi Rb¨ Rv`N‡i fvP©yqvj 

wi‡qwjwU cÖ‡qvM m¤¢e n‡”Q| d‡j AvMZ `k©bv_©xiv Zv †`‡L gy» n‡”Q I wewfbœ welq m¤ú‡K©  ev¯Íe aviYv jvf 

Ki‡Qb| Gfv‡eB wmgy‡j‡UW cÖhyw³ BwZnvm I HwZn¨ iÿvq f~wgKv iv‡L|  

g‡Wj cÖkœ:03 

DÏxcK-03| h‡kvi †evW© 2019 

ÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑ 

m~h© covïbv †kl Kivi ci PvKwi bv †c‡q B›Uvi‡b‡Ui gva¨‡g N‡i e‡m KvR K‡i A_©  DcvR©‡bi c_ †e‡Q †bq| 

K‡qK eQ‡ii g‡a¨ †m A_©‣bwZKfv‡e ¯̂vej¤̂x nq Ges cÖPzi •e‡`wkK gy ª̀v AR©b K‡i| cieZ©x‡Z Zvi GjvKvi 

A‡b‡KB G c_ AbymiY K‡i ¯v̂ej¤̂x nq| Zvi fvB cÖZvc evwo‡Z †_‡K Av‡gwiKvi GKwU wek¦we`¨vj‡qi covïbv K‡i 

D”PZi wWwMÖ AR©b K‡i|  

K. †cøwRqvRg Kx?  1 

L. ev‡qvBbdig¨vwU· G e¨eüZ †WUv Kx? e¨vL¨v Ki| 2 

M. DÏxc‡K cÖZv‡ci D”PZi wWwMÖ AR©‡bB cÖwµqv Kx? e¨vL¨v Ki| 3 

N. evsjv‡`‡ki ev Í̄eZvq m~‡h©i Kvh©µ‡gi †h․w³KZv we‡kølY Ki| 4 

g‡Wj DËi 

K bs cÖ‡kœi DËi 

†cøwRqvwiRg n‡jv A‡b¨i †jLv ev M‡elYvj× Z_¨ wb‡Ri bv‡g Pvwj‡q †`Iqv| 

L bs cÖ‡kœi DËi 

ev‡qv‡gwUª‡· K…wÎg eyw×gËv, †WUv gvBwbs, mdU Kw¤úDwUs, B‡gR cÖ‡mwms, wmgy‡jkb A¨vjMwi`g BZ¨vw` e¨envi Kiv 

nq| mdUIq¨vi Uyjm wn‡m‡e G‡Z Java, C#, ‘XML, SQL, CUDA BZ¨vw` A¨vwcø‡Kkb e¨eüZ n‡q _v‡K| 

I‡cb‡mvm© ev‡qvBbdig¨vwUª· mdUIq¨vi wn‡m‡e Bioconductor, Bioperl, Biojava, UGENE BZ¨vw` Ges 

I‡qewfwËK mdUIq¨vi e¨envi Kiv nq|  

M bs cÖ‡kœi DËi 
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cÖZv‡ci wek¦we`¨vj‡qi wWwMÖ AR©b m¤¢e n‡q‡Q B-jvwb©s c×wZi `iæb| B&-jvwb©s GK ai‡bi ~̀~iwkÿY c×wZ (wWm‡UÝ 

jvwb©s)| A_©©vr B‡jKUªwb· cÖhyw³ wbf©©i wkÿv e¨e¯’v n‡”Q B-jvwb©s| mivmwi K¬v‡m Dcw ’̄Z bv n‡qI G e¨e¯’vq 

AbjvB‡b wb‡Ri myweavgZ mg‡q wkÿvjvf I cixÿvq AskMÖnY K‡i cÖvß b¤̂i AR©©b Kiv hvq| mvivw`b KvR †m‡i 

iv‡Z N‡i e‡mB L¨vZbvgv wek¦we`¨vj‡qi fvPz©qvj K¬v‡m AskMÖnY K‡i covïbv Kiv  m¤¢e| G wkÿv e¨e ’̄vq hy³& _vK‡Z 

ïayyy B›Uvi‡bUhy³ GKwU Kw¤úDUviB h‡_ó| Z_¨ I †hvMv‡hvM cÖhyw³i d‡j wkÿv‡ÿ‡Î cvV¨ welqe ‘̄, cvV`vb c×wZ, 

Dbœqb m¤¢e| cÖv_wgK †kÖwY¸‡jv‡Z KvUz©b wP‡Îi gva¨‡g eY© cwiPq, M‡íi gva¨‡g wkÿv`vb, D”PviY †kLv, cÖ‡kœvË‡ii 

gva¨‡g wkÿv BZ¨vw` cÖwµqv gvwëwgwWqv I Kw¤úDUvi e¨envi Kiv nq| wWwRUvj Kb‡U›U-Gi mvnv‡h¨ w ’̄i I Pjgvb 

wP‡Îi mvnv‡h¨ AZ¨šÍ djcÖmyfv‡e wewfbœ mgm¨vi mgvavb Dc ’̄vcb Kiv hvq|  cÖwZwU wefv‡Mi cÖwZwU K¬v‡mi wkÿK I 

Qv‡Îi Dcw ’̄wZ ch©‡eÿY Kiv, Kg©Pvix-Kg©KZ©v‡`i KvR e›Ub Kiv, K¬vm iæwUb I cixÿvi iæwUb BZ¨vw` •Zwi‡Z 

Kw¤úDUvi e¨envi Kiv nq| wewfbœ ai‡bi RwUj wel‡qi mgvavb B›Uvi‡b‡Ui gva¨‡g AwZ mn‡RB msMÖn Kiv hvq| 

GKwU wkÿv cÖwZôv‡bi hveZxq Z_¨vewj Kw¤úDUv‡ii ¯§„wZ‡Z gRy` ivLv nq| cieZ©x‡Z cÖ‡qvRb Abyhvqx ¯§„wZ †_‡K 

G mg Í̄ Z_¨vw` MÖnY Kiv n‡q _v‡K| Kw¤úDUvi mshy³ OMR c×wZ‡Z wWfvB‡mi gva¨‡g •be©¨w³K wel‡qi DËicÎ 

g~j¨vqb Kiv nq| cÖvß b¤̂i w`‡q djvdj •Zwi K‡i Zv †WUv‡e‡R msiÿY Kiv nqq| jvB‡eªwi g¨v‡bR‡g›UI 

Kw¤úDUv‡ii mvnv‡h¨ Kiv hvq| ZvQvov AbjvB‡b c„w_exi weL¨vZ jvB‡eªwi †_‡K eB msMÖn Kiv hvq|  B-K¬vmiæ‡gi 

gva¨‡g wkÿv_©xiv bvbv †`‡ki wkÿ‡Ki KvQ †_‡K wkÿv MÖnY Ki‡Z cvi‡Q| G‡K K_vq †kÖwYK‡ÿ cvV`vb, B›Uvi‡bU 

Gi cÖ‡qvM, jvB‡eªwi e¨e¯’vcbv, cixÿvi djvdj •Zwi ~̀~iwkÿv mn QvÎ-QvªÎx‡`i Z_¨ e¨¨e ’̄vcbvq Z_¨ I †hvMv‡hvM 

cÖhyw³i Ae`vb e¨vcK| m¤úªwZ B-jvwb©s wb‡q GwM‡q G‡m‡Q cÖavbgš¿xi Kvh©vj‡qi GK‡mm Uz Bbdi‡gkb (GUzAvB)| 

ÔwkLyb....... hLb †hLv‡b B‡”QÕ-GB †køvMvb‡K mvg‡b †i‡L Õgy³cvVÕ bv‡gi GKwU B-jvwb©©s cø¨vUdig Pvjy Kiv n‡q‡Q 

GB cÖK‡íi Aax‡b| gy³cvV ïiæ Kiv n‡q‡Q | evsjv fvlvq cÖ ‘̄yZK…Z GB †Kv‡m©i DcKi‡Yi mnvqZvq N‡i e‡m 

myweavRbK mg‡q webv cqmvq GB cÖwkÿY MÖnY Ki‡Z cvi‡eb| GB Dyb¥y³ B-jvwb©s cøvUdg©© †_‡K mvaviY wkÿv,  

KvwiMwi wkÿv, e„„wËg~jK wkÿv Gess Rxebe¨vcx wkÿvwelqK †Kvm©© webvg~‡j¨ MÖn‡Yi my‡hvM i‡q‡Q| I‡qemvBwUi 

wVKvbv www.muktapath.gov.bd | eZ©gv‡b †`‡ki evB‡i i‡q‡Q RbwcÖq B-jvwb©s cø¨vUdg©| Gi g‡a¨ Av‡Q wjWv, 

†Kv‡m©©iv, BD‡‡Wwg, BDfvwm©wU cÖf„wZ|  

N bs cÖ‡kœi DËi 

DÏxc‡K D‡jøwLZ m~h© Z_¨ I †hvMv‡hvM cÖhyw³ e¨envi K‡i AbjvB‡bi gva¨‡g AvDU‡mvwm©s‡qi mvnv‡h¨ N‡i e‡mB A_© 

DcvR©b K‡i| AvDU‡mvwm©s n‡”Q †Kvb cÖwZôv‡bi KvR wb‡Riv bv K‡i Z…Zxq †Kvb e¨w³ ev cÖwZôv‡bi mvnv‡h¨ Kwi‡q 

†bIqv| N‡i e‡m AbjvB‡b KvR Kivi wKQz I‡qemvBU n‡jv www.freelancer.com, 

www.upwork.com,www.fiverr.com,www.elance.com, www .peoplehour.com | Z‡e evsjv‡`wk 

wd«j¨vÝvi‡`i  g‡a¨ me‡P‡q RbwcÖq wZbwU gv‡K©U †cøm n‡jv, AvcIqvK©, wd«ªj¨vÝvi,  Bj¨vÝ| eZ©gvb we‡k¦ AvDU‡mvwm©s 

ZvwjKvq evsjv‡`k Z…Zxq Ae ’̄v‡b| GLv‡b cÖvq Qq jvL wd«j¨vÝvi  i‡q‡Q| evsjv‡`k g~jZ Data entry Ges 

Search Engine optinization (SEO), Search Engine Marketing (SEM), Social Media 

Marketing (SMM)-Gi KvR †ewk K‡i| GQvov `ÿZv Abyhvqx Web Development, Software 

Development, Content Writing, Graphic Design Ges Multimedia & Archiecture mn Ab¨vb¨ 

Kv‡Ri cwigvb Kg bv| I‡qe †W‡fjc‡g›U ev mdUIq¨vi †W‡fjc‡g›U msµvšÍ cÖK‡í e¨q †ewk| G ai‡bi  

KvR¸‡jv‡Z evsjv‡`wk wd«j¨vÝvi‡`i AviI †ewk m¤ú„³ n‡Z n‡e| †`Lv hvq, evsjv‡`wk GKRb mvP© BwÄb 

AcwUgvBRvi †hLv‡b cÖwZ N›Uvi Rb¨ 3 †_‡K 5 Wjvi g~~‡j¨ KvR K‡ib †mLv‡b hy³iv‡óªi GKRb I‡qe †W‡fjcvi 

cÖwZ NÈvi Rb¨ 30 †_‡K 100 Wjvi ch©šÍ PvR© K‡i _v‡Kb| †Kej Zuvi `ÿZvi Kvi‡YB GZ wecyi cwigvY wZwb PvR© 

Ki‡Z cvi‡Qb| G‡ÿ‡Î evsjv‡`wk wd«j¨vÝvi‡`i Av‡iv `ÿZv AR©b Kiv `iKvi| ZZ¨ cÖhyw³i e¨envii bZzb bZzb 

PvKwii m„wó K‡i‡Q Ges Drcv`bkxjZv evwo‡q‡Q| hviv AvDU‡mvwm©s K‡ib Zv‡`i ejv nq wd«j¨vÝvi| AvDU‡mvwm©s Gi 

gva¨‡g A_© DcvR©‡bi Rb¨ †h‡Kv‡bv GKwU †cÖvMÖv‡gi Dci `ÿ n‡Z nq Ges B›Uvi‡bU hy³ Kw¤úDUvi _vK‡Z nq| 

B›Uvi‡b‡Ui gva¨‡g wewfbœ †`‡ki wewfbœ Awd‡m Pzw³wfwËK KvR K‡i m~‡h©i A_© DcvR©b Kiv‡K AvDU‡mvwm©s e‡j| 

B›Uvi‡b‡Ui Kj¨v‡Y AvDU‡mvwm©s‡qi KvR †Kv‡bv wbw ©̀ó ¯’v‡bi mv‡_ m¤úK©hy³ bq| G‡`‡ki ev Í̄eZvq m~‡h©i Kvh©µg 

†h․w³K| KviY B›Uvi‡bU ms‡hvM _vK‡jB c„w_exi †h‡Kv‡bv cÖv‡šÍ e‡m AvDU‡mvwm©s‡qi KvR Kiv hvq| AvDU‡mvwm©s 

Z_v wd«j¨vwÝs G cÖ‡Z¨‡KB GK GKRb D‡`¨v³v| AvDU‡mvwm©s‡q KvR Kivi †ÿ‡Î †bB †Kvb mgqvbyewZ©Zvi Sv‡gjv| 

http://www.freelancer.com/
http://www.upwork.com/
http://www.fiverr.com/
http://www.peoplehour.com/
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eis w`b-iv‡Zi †h‡Kv‡bv mgq GLv‡b fv‡jv KvR K‡i fv‡jv A_© DcvR©b Kiv hvq| d‡j e¨w³MZ ¯̂vejw¤̂Zv I 

m”QjZv e„w× cvq| 

g‡Wj cÖkœ:04 

DÏxcK-04| Kzwgjøv †evW© 2019 
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wPc&m mevi Lye wcÖq| wPc&m c¨v‡KURvZKi‡Yi mgq GKwU we‡kl cÖhyw³ e¨envi Kiv n‡q _v‡K| wPc&m KviLvbvq 

wbivcËv wbwðZKi‡Yi Rb¨ cÖ‡e‡ki c‡_ AvOz‡ji Qvc †`qvi Rb¨ GKwU wWfvBm ¯’vcb Kiv n‡q‡Q| 

K. †ivewU· Kx?  1 

L. cÖhyw³ e¨envi K‡i ‡gvUi WªvBwfs ‡kLv m¤¢e-K_vwU e¨vL¨v Ki| 2 

M. DÏxc‡K KviLvbvq e¨eüZ wWfvBmwUi cÖhyw³wU e¨vL¨v Ki| 3 

N. wPc&‡mi †ÿ‡Î e¨eüZ cÖhyw³i myweav I Amyweav D‡jøLmn †Zvgvi gZvgZ we‡kølY Ki|  4 

g‡Wj DËi 

K bs cÖ‡kœi DËi 

†iv‡evwU· n‡jv cÖhyw³i GKwU kvLv †hwU †iveU mg~‡ni wWRvBb, wbg©vY, Kvh©µg I cÖ‡qvM wb‡q KvR K‡i| 

L bs cÖ‡kœi DËi 

fvPz©qvj wi‡qwjwU e¨envi K‡i K…wÎg cwi‡e‡k wbivc‡` †gvUi WªvBwfs cÖwkÿY m¤¢e| wb‡P G 

welqwU e¨vL¨v Kiv n‡jv:- 

mvaviYZ D”Pgv‡bi WªvBwfs cÖwkÿ‡Y †h RvqMv I cwi‡ek cÖ‡qvRb Zv ev¯ÍweK †cÖÿvc‡U e¨qeûj, GgbwK cÖwkÿ‡Yi 

mgq cÖwkÿYv_©xi kvixwiKfv‡e AvNvZ cvIqvi Avk¼vI †ewk _v‡K| ZvB ev Í̄‡ei b¨vq cwi‡ek m„wó K‡i cÖwkÿYv_©x‡K 

mwVK I SzuwKnxbfv‡e cÖwkÿY w`‡Z fvPz©qvj wi‡qwjwU e¨eüZ nq| G cÖhyw³ cÖwkÿYv_©x‡K wfbœ wfbœ cwi‡e‡k I 

cwiw ’̄wZ‡Z Mvwo cwiPvjbv Kivi †K․k‡j AviI `ÿ Ki‡Z cv‡i| d‡j D”Pgv‡bi WªvBwfs cÖwkÿY GKwU †QvU K‡ÿi 

K…wÎg cwi‡e‡ki gva¨‡gB m¤úbœ Kiv hvq|  

M bs cÖ‡kœi DËi 

DÏxc‡K KviLvbvq e¨eüZ cÖhyw³wU n‡jv ev‡qv‡gwUª· c Öhyw³|  

ev‡qv‡gwUª· n‡jv ev‡qvjwRK¨vj †WUv gvcv Ges we‡kølY Kivi •eÁvwbK cÖhyw³| wMÖK kã Bio (hvi A_© Rxeb) I 

Biometrics (hvi A_© cwigvc) †_‡K DrcwË n‡q‡Q ev‡qv‡gwUª·| ev‡qv‡gwUª· n‡”Q GK ai‡bi †K․kj ev cÖhyw³ hvi 

gva¨‡g gvby‡li kvixwiK KvVv‡gv, AvPvi-AvPiY, •ewkó¨, ¸Yv¸Y, e¨w³Z¡ cÖf…wZ Øviv wbw ©̀ó e¨w³‡K wPwýZ ev kbv³ 

Kiv hvq| ev‡qv‡gwUª· Gi g~j KvRB n‡”Q cÖwZwU gvby‡li †h Abb¨ •ewkó¨ Av‡Q Zv‡K Lyu‡R †ei Kiv Ges cÖwZwU 

gvbyl‡K †mB •ewk‡ó¨i Av‡jv‡K c„_K c„_Kfv‡e wPwýZ Ki‡Z mvnvh¨ Kiv| Kw¤úDUvi c×wZ‡Z wbLyuZ wbivcËvi Rb¨ 

ev‡qv‡gwUª· c×wZ e¨envi nq| G c×wZ‡Z gvby‡li ev‡qvjwRK¨vj †WUv Kw¤úDUv‡ii †WUv‡eB‡R msiwÿZ K‡i ivLv 

nq Ges ciewZ©‡Z Gme †WUv wb‡q ¯̂qswµqfv‡e wgwj‡q †`Lv nq| †WUv‡Z wgj †c‡j Zv •ea e‡j we‡ewPZ nq Ges 

AbygwZ cÖvß nq|  

wewfbœ cÖwZôvb Zv‡`i Awd‡mi wbivcËvi Rb¨ wewfbœ ai‡bi A¨vK‡mm K‡›Uªvj (cÖ‡ekvwaKvi) msiÿY K‡i _v‡K| GK 

GK Awd‡m GK GK ai‡bi †gwkb e¨envi K‡i cÖ‡ekvwaKvi wbqš¿Y K‡i| †Kv‡bv Awd‡m cÖw·‡g‡UW AvB‡Ww›U KvW©©, 

†Kv‡bv Awd‡‡m wd½vi wcÖ›U Avevi †Kv‡bv Awd‡m nv‡Zi Zvjy BZ¨vw` †gwk‡bi Dci †i‡L Zv‡`i Dcw ’̄wZmn gyf‡g›U 

†WUv‡e‡R msiÿY K‡i| Avevii Avgiv KLbI KLbI Kw¤úDUv‡ii wm‡÷g cvmIvW© wn‡m‡e gy‡Li Qwe, †Pv‡Li gwY, 

wd½vi wcÖ›U BZ¨vw`I K‡i _vwK| Avm‡j GmeB  n‡”Q ev‡qv‡gwUª· wm‡÷g| Kw¤úDUvi weÁv‡b ev‡qv‡gwUª·‡K e¨w³ 

kbv³KiY Ges †Kv‡bv wm‡÷‡g cÖ‡ekvwaKvi wbqš¿‡Yi †K․kj wn‡m‡e e¨envi Kiv nq| GB c×wZ‡Z gva¨‡g 

ev‡qv‡gwUª· wWfvBm¸‡jv e¨enviKvix‡`i †Kv‡bv †cÖvMÖvg, wm‡÷g ev Kÿ e¨env‡ii AbygwZ w`‡q _v‡K| G‡Z K‡i H 

e¨e¯’vi wbivcËv I †MvcbxqZv eRvq _v‡K| Avevi ev‡qv‡gwUª· cÖhyw³i mvnv‡h¨ Aby‡gvw`Z e¨w³i mwVK cÖ‡ekvwaKvi 

wbqš¿Y Kiv hvq| m‡›`nfvRb e¨w³‡`i GKwU `j n‡Z KvD‡K Avjv`vfv‡e wPwýZ Kivi Kv‡RI ev‡qv‡gwUª· c×wZ 

e¨envi Kiv nq|  

N. DÏxc‡K wPc‡mi †ÿ‡Î e¨eüZ cÖhyw³ n‡jv b¨v‡bv‡UK‡bvjwR| b¨v‡bv‡UK‡bvjwRi myweav Ges Amyweavmg~n wb‡P 

e¨vL¨v Kiv n‡jv- 
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myweav t 

1. GwU GKwU ¯̂qswµq c×wZ, hvi cÖfve i‡q‡Q B‡jKUªwb· Ges Kw¤úDwUs-Gi cY¨ Drcv`‡b|  

2. Zvrch©c~Y© ms‡kølY †K․kj| 

3. e„nr †¯‥‡j c‡Y¨i Drcv`b| 

4. PvKwii AevwiZ my‡hvM| 

5. Kvh©Kix Ges m¯Ívq kw³ Drcv`b| 

6. cvwb I evqy ỳlY Kgv‡bv| 

Amyweav t 

1. cÖvYNvZx kw³kvjx A ¿̄ •Zwi| 

2. b¨v‡bv wWfvBW RvwZ wn‡m‡e cwiwPZ (abx I Mix‡ei g‡a¨ cÖhyw³MZ I A_©‣bwZK cv_©K¨) 

3. cÖ_vMZ c×wZi wejywß| 

4. MYZ‡š¿i cwie‡Z© AvwfRv‡Z¨i cÖv ỳf©ve| 

5.  †gav cvPvi I evwY‡R¨ evav| 

6. b¨v‡bv cÖhyw³i Kv‡jvevRvwi| 

g‡Wj cÖkœ:05 

DÏxcK-05| PÆMÖvg †evW© 2019 
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kwdK mv‡ne Zvi M‡elYvMv‡i w`bvRcy‡ii HwZn¨ avi‡Yi j‡ÿ¨ wjPz wb‡q M‡elYv K‡i, Zvi djvdj msiÿY K‡ib| 

wZwb M‡elYvMv‡ii cÖ‡ekgy‡L Ggb GKwU hš¿ ewm‡q‡Qb †hwUi w`‡K wbw ©̀ó mgq ZvKv‡j Aby‡gvw`Z e¨w³MY wfZ‡i 

cÖ‡ek Ki‡Z cv‡ib| 

K. ¯§vU© †nvg Kx?  1 

L. Ôb~¨bZg aKj mwnòz kj¨wPwKrmv c×wZÓ-e¨vL¨v Ki| 2 

M. M‡elYvMv‡ii cÖ‡ekgy‡L e¨eüZ cÖhyw³wU e¨vL¨v Ki| 3 

N. DÏxc‡Ki M‡elYv Kvh©µ‡g Z_¨ I †hvMv‡hvM cÖhyw³i †h w`KwU cÖwZdwjZ n‡q‡Q, we‡kølYc~e©K †mwUi 

    cÖ‡qvM‡ÿÎ Av‡jvPbv Ki| 4 

g‡Wj DËi 

K bs cÖ‡kœi DËi 

¯§vU †nvg Ggb GKwU evm¯’vb e¨e¯’v, †hLv‡b wi‡gvU K‡›Uªvwjs ev †cÖvMÖvwgs wWfvB‡mi mvnv‡h¨ GKwU evwoi wnwUs 

wm‡÷g, Kzwjs wm‡÷g, jvBwUs wm‡÷g, wmwKDwiwU K‡›Uªvj wm‡÷g BZ¨vw`‡K wbqš¿Y Kiv hvq| 

L bs cÖ‡kœi DËi 

b~¨bZg aKj mwnòz kj¨wPwKrmv c×wZ n‡jv µ‡qvmvR©vwi| µ‡qvmvR©vwi n‡jv Ggb GKwU wPwKrmv c×wZ hvi gva¨‡g 

AZ¨šÍ wbgœ ZvcgvÎvq kix‡ii A¯̂vfvweK ev †ivMvµvšÍ †Kvl¸‡jv‡K aŸsm Kiv hvq| 

†h ZvcgvÎvq eid RgvU †eu‡a †`n‡Kv‡l Zvi PvB‡ZI wbgœ ZvcgvÎvq aŸsmvZ¥K kw³i myweav‡K MÖnY K‡i 

µ‡qvmvR©vwi ev µ‡qv‡_ivwc KvR K‡i| G‡Z wbgœ ZvcgvÎvq †`n‡Kv‡li Af¨šÍi¯’ wK¬÷vj¸‡jvi we‡kl AvKvi ev 

web¨vm‡K wQbœ K‡i ~̀‡i mwi‡q †`Iqv nq| d‡j µ‡qvmvR©vwi wPwKrmv c×wZ‡Z cÖPwjZ kj¨ wPwKrmvi g‡Zv AZUv KuvUv 

†Qov Kivi cÖ‡qvRb nq bv weavq i³cvZnxb Acv‡ikb m¤¢e|  

M bs cÖ‡kœi DËi 

DÏxc‡K D‡jøwLZ M‡elYvMv‡ii cÖ‡ekgy‡L e¨eüZ cÖhyw³ n‡jv †iwUbv ¯‥¨vb cÖhyw³|  

†iwUbvi †ÿ‡Î †Pv‡Li †cQ‡bi cÖv‡šÍ •KwkK bvwj we‡kølY K‡i kbv³KiY Kiv nq | AvBwi‡mi †ÿ‡Î †Pv‡Li gwYi 

Pvicv‡k iwOb ejq we‡kølb K‡i wbivcËvv †`Iqv| GUv GKwU D”P wbivcËvg~jK kbv³KiY c×wZ| Z‡e GB c×wZ‡Z 

†PvL I gv_v‡K w¯’i K‡i GKwU K¨v‡giv m¤úbœ wWfvB‡mi mvg‡b wVKg‡Zv ùvov‡Z nq hv A‡bK mgqB wVKgZ nq bv| 

 myweavmg~~n: 

1. gvby‡li †Pv‡Li AvBwim ¯̂”Q c ©̀v Qvov Av”Qvw`Z _v‡K, †Kv‡bv ÿq †bB| d‡j GwU kbv³KiY e¨e¯’v ’̄vqx I 

„̀k¨gvb| 
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2. kbv³Ki‡Yi my²Zv Av½y‡ji Qvc wcÖ›U †_‡K Zzjbvg~jK A‡bK †ewk|  

Amyweavmg~~n: GB c×wZ‡Z e¨eüZ wWfvB‡mi bvg I †g‡gvwi AZ¨vwaK| GB c×wZ‡Z Av‡jvK ¯̂íZv cy‡iv Kvh©µg‡K 

e¨vnZ Ki‡Z cv‡i| †Pv‡L Pkgv _vK‡j GB Kvh©µg e¨vnZ nq| †Pv‡Li ÿwZ nIqvi m¤¢vebv _v‡K| 

N bs cÖ‡kœi DËi 

DÏxc‡Ki M‡elYv Kvh©µ‡g Z_¨ I †hvMv‡hvM cÖhyw³i †h w`KwU cÖwZdwjZ n‡q‡Q Zv n‡jv †R‡bwUK BwÄwbqvwis| wb‡P  

†R‡bwUK BwÄwbqvwis cÖhyw³wU e¨vL¨v Kiv n‡jv|  

†R‡bwUK BwÄwbqvwis †K evsjvq ejv nq wRbZË¡ cÖ‡K․kj| †h we‡kl BwÄwbqvwis I †UK‡bvjwR e¨envi K‡i Rx‡ei 

•ewkó¨ cwieZ©b Kiv nq Zv‡K †R‡bwUK BwÄwbqvwis e‡j| wek`fv‡e ej‡Z †M‡j, cÖvYx I Dw™¢‡`i ÿz ª̀Zg GKK n‡jv 

†Kvl (Cell)| †Kv‡li cÖvY‡K› ª̀‡K ejv nq (Neocleus) |  GB wbDwK¬qv‡mi wfZ‡i we‡kl wKQz †cuPv‡bv e ‘̄ _v‡K 

hv‡K ejv nq †µv‡gv‡Rvg (Chromosome)| †µv‡gv‡Rvg Rx‡ei wewfbœ •ewkó¨ enb K‡i _v‡K| †µv‡gv‡Rv‡gi 

g‡a¨ Avevi †PB‡bi gZ †cuPv‡bv wKQz e¯‘ _v‡K hv‡K ejv nq (DNA-Deoxyribo Nucletic Acid) wWGbG| GB 

wWGbG A‡bK As‡k fvM Kiv _v‡K| Gi GK GKwU wbw ©̀ó Ask‡K e‡j Rxb (Gene)| Avgv‡`i kix‡i cÖvq 30000 

Rxb i‡q‡Q| GK †mU c~Y©v½ Rxb‡K Rx‡bvg (Genome) ejv nq| A_©vr ev‡qv‡UK‡bvjwRi gva¨‡g †Kv‡bv cÖvYxi 

wR‡bvg‡K (Genome) wb‡Ri myweavbyhvqx mvwR‡q †bqv ev gwWdvB Kiv‡KB †R‡bwUK BwÄwbqvwis e‡j| ms‡ÿ‡c ejv 

hvq, †Kv‡bv Rxe †_‡K GKwU wbw ©̀ó wRb enbKvix DNA LÛ c„_K K‡i wfbœ GKwU Rx‡e ¯’vbvšÍ‡ii †K․kj‡K 

†R‡bwUK BwÄwbqvwis ev wRbZË¡ cÖ‡K․kj e‡j| wRb cÖhyw³i g~j D‡Ïk¨ n‡”Q †Kv‡bv we‡kl wRb‡K †µv‡gv‡Rv‡gi 

wWGbG AYy ‡_‡K c„_K K‡i Zv‡K Kv‡R jvMv‡bv| GB c„_KxK…Z wRb‡K †Kv‡bv Rxe‡Kv‡l cÖ‡ek Kwi‡q ev †Kvl n‡Z 

mwi‡q D³ RxewUi •ewk‡ó¨i eskMwZ e`‡j †`Iqv m¤¢e| Gi d‡j:- 

(K) RxewU cÖ_‡g †h Kv‡R Af¨ Í̄ wQj bv, Zv Ki‡Z mÿg nq| 

(L) µzwUc~Y© wRbhy³ GKwU Kg©ÿgZvwenxb Rx‡ei †Kv‡l Ab¨ Rxe †_‡K msM„nxZ Kg©ÿg ev fv‡jv wRb ’̄vbvšÍwiZ K‡i 

RxewU‡K Kg©ÿg Kiv hvq|  

(M) gvby‡li cÖ‡qvRbxq ni‡gvb ev GbRvB‡gi wbtmiY wbqš¿Ykvix wRb wb¤œ Í̄‡ii †Kv‡bv cÖvYx ev e¨vK‡Uwiqvi †`‡n 

cÖ‡ek Kwi‡q ª̀æZ I †ewk cwigv‡Y D³ ni‡gvb ev GbRvBg Drcbœ Kiv hvq| ÿwZKi wRb Acmvi‡Yi gva¨‡g †`‡ni 

†ivMevjvB ev †Kv‡bv Lvivc Af¨vm ~̀i Kiv m¤¢e|   

†R‡bwUK BwÄwbqvwis g~jZ UªvÝ‡RwbK Dw™¢` I cÖvYx m„wó‡Z f~wgKv iv‡L| d‡j D”P djbkxj we‡kl ¸YMZ 

•ewkó¨m¤úbœ I †ivM cÖwZ‡ivax DbœZ Rv‡Zi Dw™¢` cvIqv hvq| †R‡bwUK BwÄwbqvwis G †h †K․kj Aej¤̂b K‡i GK 

Rx‡ei †Kvl Ab¨ Rx‡e ’̄vbvšÍi Kiv nq Zv‡K wiKw¤̂‡bU DNA cÖhyw³ e‡j| G cÖhyw³ Kv‡R jvwM‡q DNA m~‡Îi 

Kvw•LZ LÛ ev Ask e¨vK‡Uwiqv †_‡K gvbe‡`‡n, Dw™¢`‡Kvl †_‡K cÖvYx‡`‡n Ges cÖvYx‡Kvl †_‡K Dw™¢` †`‡n ¯’vbvšÍi 

Kiv m¤¢e n‡q‡Q| Gi `iæY Kvw•LZ •ewkó¨mg~n RxeRMr cvIqv hvq|  

g‡Wj cÖkœ:06 

DÏxcK-06| PÆMÖvg †evW© 2019 

ÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑ 

Wvt wbjq †eªBb K¨vÝvi wbivg‡q kxZj AvM©b M¨vm e¨env‡ii wPwKrmv c×wZ cÖ‡qv‡Mi Rb¨ AwfÁZv jv‡fi D‡Ï‡k¨ 

GKwU wjgy‡j‡UW Acv‡ikb m¤úbœ K‡ib|   

K. K…wÎg eyw×gËv Kx?  1 

L. AvPi‡Yi gva¨‡g e¨w³ kbv³Ki‡Yi c×wZ eywS‡q †jL| 2 

M. Wvt wbj‡qi wPwKrmv c×wZwU e¨vL¨v Ki| 3 

N.Wvt wbj‡qi Acv‡ik‡bi AwfÁZv jv‡fi cwi‡e‡ki cÖfve we‡kølY Ki| 4 

g‡Wj DËi 

K bs cÖ‡kœi DËi 

K…wÎg eyw×gËv n‡jv gvby‡li wPšÍvfvebv ¸‡jv‡K K…wÎg Dcv‡q Kw¤úDUvi ev Kw¤úDUvi cÖhyw³wbf©i h‡š¿i g‡a¨ iƒc 

†`Iqvi e¨e¯’v Kiv| 

L bs cÖ‡kœi DËi 
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AvPi‡Yi gva¨‡g e¨w³ kbv³Ki‡Yi cÖhyw³wU n‡jv ev‡qv‡gwUª· cÖhyw³| G cÖhyw³‡Z •`wnK MVb I AvPiYMZ •ewkó¨ 

cwigv‡ci wfwË‡Z †Kv‡bv e¨w³‡K AwØZxqfv‡e kbv³ Kiv hvq| G c×wZ‡Z gvby‡li ev‡qvjwRK¨vj †WUv Kw¤úDUv‡ii 

†WUv‡e‡m msiÿY K‡i ivLv nq Ges cieZ©x‡Z Gme †WUv wb‡q ¯̂qswµqfv‡e wgwj‡q †`Lv nq| †WUvi mvgÄm¨Zvq 

•eaZv wba©vwiZ nq| 

M bs cÖ‡kœi DËi 

DÏxc‡K Wv: wbj‡qi wPwKrmv c×wZ n‡jv µ‡qvmvR©vwi| wMÖK kã Cryo A_© Lye kxZj Ges Surgery A_© nv‡Z Kiv 

KvR| µ‡qvmvR©vwi n‡”Q Ggb GKwU wPwKrmv c×wZ hvi gva¨‡g AwZ VvÐv ZvcgvÎvq kix‡ii A¯̂vfvweK I Amy¯’ wUmy¨ 

(†Kvl) aŸsm Kiv nq| G‡ÿ‡Î Ziej bvB‡Uªv‡R (Liquid Nitrogen), Kve©bWvBA·vBW (Carbon-di-oxide), 

AvM©b (Argon) I WvB wg_vBj B_vi-‡cÖv‡cb (Dimethyl ether-propane) BZ¨vw` e¨envi Kiv nq|  G mKj 

c`v_©‡K GKwU †MvjvKvi b‡j wb‡qZzjvi mvnv‡h¨ †ivMvµvšÍ wUmy¨i Dci cÖ‡jc †`Iqv‡K µ‡qvcÖe (Cryoporbe) 

e‡j| wewfbœ †ivMvµvšÍ‡Kv‡li wPwKrmvq GwU e¨eüZ nq| we‡kl K‡i Amy¯’ Z¡‡Ki cwiPh©vq GwU †ewk e¨envi Kiv 

nq| ZvQvov wjfvi K¨vÝvi, cÖ‡÷U K¨vÝvi, dzmdzm K¨vÝvi, gyL ev Iivj K¨vÝvimn wewfbœ †iv‡M Amy¯’ Z¡K m‡ZR 

K‡i Zzj‡Z GwU e¨envi Kiv nq| Z¡‡Ki Amy¯’ †Kvl‡K AwZ kxZj Z¡‡Ki ZvcgvÎvq aŸs‡mi gva¨‡g µ‡qvmvR©vwi KvR 

K‡i| d‡j Amy¯’ Z¡‡Ki g‡a¨ i³ mÂvjb ¯v̂fvweK K‡i|  Z_¨ cÖhyw³ e¨envi K‡i Kw¤úDUvi wbqwš¿Z e¨e¯’vq 

µ‡qvMvb e¨envi K‡i eZ©gvb mg‡q wbLyuZev‡e µ‡qvmvwR©vwi Kiv nq|  

wPwKrmv c×wZt µ‡qv‡_ivwc‡Z wUDgvi wUmy¨i ZvcgvÎv 12 †m‡K‡Ûi wfZ‡i Kwg‡q 120-160
0
 †m. ZvcgvÎvq wb‡q 

Avmv nq| GB mgq GKwU my‡Pi cÖvšÍ Øviv wUDgvi wUmy¨i wfZ‡i Lye ª̀æZ AvM©b M¨v‡mi wbtmiY Kiv‡bv nq| ZvcgvÎvq 

AZ¨vwaK üªv‡mi d‡j †Kv‡li cvwb RgvUe× n‡q H wUmy¨wU GKwU eidwc‡Û cwiYZ nq| eig wc‡Ûi wfZ‡i wUDgvi 

wUmy¨wU AvUKv c‡o †M‡j G‡Z i³ I Aw·‡Rb mieivn eÜ n‡q hvq| KviY 165
0
 †m. ZvcgvÎvq i³ I Aw·‡Rb 

mieivn m¤¢e bq| Gi d‡j RgvUeÜ Ae ’̄vq wUDgvi ÿq m¤úbœ nq| Avevi my‡Pi cÖvšÍ w`‡q wUmy¨wUi wfZ‡i wnwjqvg 

M¨vm wbtmi‡Yi gva¨‡g wUmy¨wUi ZvcgvÎv 20
0
-40

0
 †m. G DVv‡bv nq| ZLb RgvUeÜ wUDgvi wUmy¨wUi eid M‡j hvq 

Ges wUmy¨wU aŸsm n‡q hvq|  µ‡qvmvR©vwi‡Z wPwKrmK wUDgvi ZvcgvÎvi üªvm-e„w× Ges eid L‡Ûi AvKvi AvK…wZ 

wbqš¿Y Ki‡Z cv‡ib| µ‡qvmvR©vwi‡Z ZvcgvÎv üªvme„w×i cÖwµqvwU AšÍZ ỳÕwU P‡µ m¤úbœ nq| kxZjxKiY cÖwµqvwU 

ZZÿY Pj‡Z _v‡K ZZÿY bv cy‡iv wUDgviwU Avkcv‡ki wUmy¨ 5-10 wg.wg. cyiæ eid Øviv fv‡jvfv‡e Ave„Z nq| eo 

wUDgv‡ii †ÿ‡Î GKvwaK kxZjxKiY myP e¨envi Ki‡Z nq| cÖ‡qvRb mv‡c‡ÿ GB cÖwµqvwU ỳB †_‡K wZbevi m¤úbœ 

Kiv nq| 

N bs cÖ‡kœi DËi 

DÏxc‡Ki weÁvbx‡`i ch©‡eÿ‡Y e¨eüZ cÖhyw³wU n‡jv fvPz©qvj wi‡qwjwU|  Kw¤úDUvi †Rbv‡i‡UW Iqvì© Z_v 

nvW©Iq¨vi I mdIq¨v‡ii mgš̂‡q †Kv‡bv GKwU cwi‡ek ev NUbvi ev Í̄ewfwËK wÎgvwÎK wPÎvqbB n‡jv fvPz©qvj 

wi‡qwjwU| †hLv‡b gvby‡li „̀wó, kÖeY Ges ¯ú‡k©i Abyf~~wZ‡K DÏxß Kiv nq| A_©©vr ÒcÖK…Z A‡_©© ev Í̄e bq wKš‘ ev¯Í‡ei 

†PZbv D‡ ª̀Kkvix weÁvb wbf©©i Kíbv‡K fvPz©qvj wi‡qwjwU ev Abyf‡e ev Í̄eZv wKsev Kíev Í̄eZv e‡‡j|Ó fvPz©qvj 

wi‡qwjwU g~~jZ Kw¤úDUvi cÖhyw³ I wmgy‡jkb Z‡Ë¡i Ici cÖwZwôZ| fvPz©qvj wi‡qwjwU‡Z wÎ-gvwÎK B‡gR •Zwii 

gva¨‡g AwZ Am¤¢e KvRI Kiv m¤¢e| fvPz©qvj wi‡qwjwU GKwU Kw¤úDUvi wbqwš¿Z cwi‡ek †hLv‡b e¨enviKvix H 

cwi‡e‡k gMœ n‡q, ev Í̄‡ei AbyKi‡Y m„ó „̀k¨ Dc‡fvM K‡i, †mB mv‡_ ev Í̄‡ei b¨vq kÖeYvbyf~wZ Ges •`wnK I gvbwmK 

fvev‡eM, D‡ËRbv Abyf~~wZ cÖf…wZwi AwfÁZv AR©©b Ki‡Z cv‡i| fvPz©qvj wi‡qwjwU‡Z wnDg¨vb gvwë‡mÝi Kw¤úDUvi 

Gi mv‡_ AšÍfz©©³ _v‡K hv gvbe e¨enviKvix‡`i‡K Kw¤úDUvi-wmgy‡j‡UW Ae‡R±, †¯úm, Kvh©µg ev Í̄‡ei g‡Zv 

AwfÁZv cÖ`v‡b mÿg K‡i †Zv‡j|  

wPwKrmv †ÿ‡Î fvPz©qvj wi‡qwjwU: wPwKrmv †ÿ‡Î fvPz©©qvj wi‡qwjwU e¨envi Kiv nq| Acv‡ik‡bi mgq †ivMxi Ae ’̄v 

ch©‡eÿY Ges †_iwc w`‡Z fvPz©qvj wi‡qwjwU e¨eüZ n‡”Q| wPwKrmv weÁv‡bi A‡bK †ÿ‡ÎB AvR fvPz©qvj wi‡qwjwUi 

e¨envi n‡”Q| DbœZ we‡k¦ Wv³vi‡`i AvaywbK cÖwkÿY cÖ`v‡b fvPz©qvj wi‡qwjwU e¨eüZ n‡”Q| eZ©gv‡b mvwR©K¨vj 

cÖwkÿ‡Y ÔGgAvBGmwUÕ (Minimally Invasive Surgical Trainer) fvP©yqvj wi‡qwjwU j¨vc‡iv‡¯‥vwcKÕ cÖwkÿY 

cÖ`vb Kiv nq| G c×wZ‡Z Kw¤úDUvi wmgy‡jkb e¨envi K‡i j¨vc‡iv‡¯‥wci cwiPvjbvi wewfbœ †K․kj †kLv‡bv nq| 

wkÿbexk Wv³viMY Gi d‡j AZ¨šÍ mn‡R I myweavRbK Dcv‡q ev Í̄e Acv‡ikb w_‡qUv‡i KvR Kivi AwfÁZv AR©b 

K‡ib|AvRKvj †ivMxiv m‡e©©vËg wPwKrmv †mev cÖZ¨vkv K‡ib| wkÿvbexk mvR©b‡`i Rb¨ AwfÁZv AR©‡bi mePvB‡Z 
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eo myweav n‡jv AwfÁ †Kv‡bv mvR©©‡bi KvQ †_‡K wkÿv MönY Kiv| G ai‡bi cÖwkÿ‡Yi Rb¨ †ivMxi cÖ‡qvRb nq| 

Gme Acv‡ikb cÖPzi mgq †bq| Avi ¸YMZ gvvb eûjvs‡kB wbf©©i K‡i AwfÁ Wv³vi‡`i wkÿvMZ `ÿZvi Dci|  

G‡ÿ‡Î †gwW‡‡Kj mvR©b QvÎiv fvPz©©qvj wi‡qwU‡K †gwWK¨vj †Uªwbs Uzj wn‡m‡e e¨envi Ki‡Z cv‡i| Gi d‡j Zviv 

G‡Kev‡i Acv‡ikb w_‡qUv‡i †ivMxi Acv‡ikb cwiPvjbvi g‡ZvB ev Í̄weK Abyf~~wZ I AwfÁZv †c‡q _v‡K| cvkvcvwk 

wPwKrmv †mevi gvbI DbœZ Kiv hvq| fvPz©qvj Acv‡iwUs K‡ÿ QvÎiv †K․kjMZ `ÿZv, Acv‡ikb I †ivM m¤úwK©Z 

ZvwË¡K welqvw`i Kvh©cÖYvwj Abykxjb Ki‡Z mÿg nb|  

g‡Wj cÖkœ:07 

DÏxcK-07| ewikvj †evW© 2019 

ÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑ 

W. Lwjj †`‡ki Lv`¨ NvUwZ c~i‡Yi AwaK dmj Drcv`bKvix exR Avwe¯‥v‡ii Rb¨ GKwU cÖhyw³i mvnv‡h¨ M‡elYv 

Ki‡Qb| Zuvi M‡elYv m¤úwK©Z Z_¨mg~n Zuvi mnKvix AbygwZ e¨ZxZ Kw¤úDUvi †_‡K †bqvi †Póv K‡i| 

K. ev‡qv‡gwU´ Kx?  1 

L. N‡ii g‡a¨B WªvBwfs †kLv m¤¢e-e¨vL¨v Ki| 2 

M. Wt Lwj‡ji M‡elvq e¨eüZ cÖhyw³wU e¨vL¨v Ki| 3 

N.Wt Lwj‡ji mnKvixi Kg©KvÛwU •bwZKZvi wePv‡i we‡kølY Ki| 4 

g‡Wj DËi 

K bs cÖ‡kœi DËi 

ev‡qv‡gwUª· n‡jv Ggb GKwU cÖhyw³ †hLv‡b †Kvb e¨w³i †`‡ni MVb I AvPiYMZ •ewk‡ó¨i Dci wfwË K‡i Zv‡K 

AwØZxqfA‡e wPwýZ Kiv nq| 

L bs cÖ‡kœi DËi 

fvPz©qvj wi‡qwjwU e¨envi K‡i K„wÎg cwi‡ek N‡ii g‡a¨B WªvBwfs cÖwkÿY m¤¢e| wb‡P G welqwU e¨vL¨v Kiv n‡jv:- 

mvaviYZ D”Pgv‡bi WªvBwfs cÖwkÿ‡Y †h RvqMv I cwi‡ek cÖ‡qvRb Zv ev¯ÍweK †cÖÿvc‡U e¨qeûj, GgbwK cÖwkÿ‡Yi 

mgq cÖwkÿYv_©xi kvixwiKfv‡e AvNvZ cvIqvi Avk¼vI †ewk _v‡K| ZvB ev Í̄‡ei b¨vq cwi‡ek m„wó K‡i cÖwkÿYv_©x‡K 

mwVK I SzuwKnxbfv‡e cÖwkÿY w`‡Z fvPz©qvj wi‡qwjwU e¨eüZ nq| G cÖhyw³ cÖwkÿYv_©x‡K wfbœ wfbœ cwi‡e‡k I 

cwiw ’̄wZ‡Z Mvwo cwiPvjbv Kivi †K․k‡j AviI `ÿ Ki‡Z cv‡i| d‡j D”Pgv‡bi WªvBwfs cÖwkÿY GKwU †QvU K‡ÿi 

K…wÎg cwi‡e‡ki gva¨‡gB m¤úbœ Kiv hvq|  

M bs cÖ‡kœi DËi 

DÏxc‡Ki Wt Lwj‡ji M‡elvq e¨eüZ cÖhyw³wU n‡jv †R‡bwUK BwÄwbqvwis| wb‡P  †R‡bwUK BwÄwbqvwis cÖhyw³wU e¨vL¨v 

Kiv n‡jv|  

†R‡bwUK BwÄwbqvwis †K evsjvq ejv nq wRbZË¡ cÖ‡K․kj| †h we‡kl BwÄwbqvwis I †UK‡bvjwR e¨envi K‡i Rx‡ei 

•ewkó¨ cwieZ©b Kiv nq Zv‡K †R‡bwUK BwÄwbqvwis e‡j| wek`fv‡e ej‡Z †M‡j, cÖvYx I Dw™¢‡`i ÿz ª̀Zg GKK n‡jv 

†Kvl (Cell)| †Kv‡li cÖvY‡K› ª̀‡K ejv nq (Neocleus) |  GB wbDwK¬qv‡mi wfZ‡i we‡kl wKQz †cuPv‡bv e ‘̄ _v‡K 

hv‡K ejv nq †µv‡gv‡Rvg (Chromosome)| †µv‡gv‡Rvg Rx‡ei wewfbœ •ewkó¨ enb K‡i _v‡K| †µv‡gv‡Rv‡gi 

g‡a¨ Avevi †PB‡bi gZ †cuPv‡bv wKQz e¯‘ _v‡K hv‡K ejv nq (DNA-Deoxyribo Nucletic Acid) wWGbG| GB 

wWGbG A‡bK As‡k fvM Kiv _v‡K| Gi GK GKwU wbw ©̀ó Ask‡K e‡j Rxb (Gene)| Avgv‡`i kix‡i cÖvq 30000 

Rxb i‡q‡Q| GK †mU c~Y©v½ Rxb‡K Rx‡bvg (Genome) ejv nq| A_©vr ev‡qv‡UK‡bvjwRi gva¨‡g †Kv‡bv cÖvYxi 

wR‡bvg‡K (Genome) wb‡Ri myweavbyhvqx mvwR‡q †bqv ev gwWdvB Kiv‡KB †R‡bwUK BwÄwbqvwis e‡j| ms‡ÿ‡c ejv 

hvq, †Kv‡bv Rxe †_‡K GKwU wbw ©̀ó wRb enbKvix DNA LÛ c„_K K‡i wfbœ GKwU Rx‡e ¯’vbvšÍ‡ii †K․kj‡K 

†R‡bwUK BwÄwbqvwis ev wRbZË¡ cÖ‡K․kj e‡j| wRb cÖhyw³i g~j D‡Ïk¨ n‡”Q †Kv‡bv we‡kl wRb‡K †µv‡gv‡Rv‡gi 

wWGbG AYy ‡_‡K c„_K K‡i Zv‡K Kv‡R jvMv‡bv| GB c„_KxK…Z wRb‡K †Kv‡bv Rxe‡Kv‡l cÖ‡ek Kwi‡q ev †Kvl n‡Z 

mwi‡q D³ RxewUi •ewk‡ó¨i eskMwZ e`‡j †`Iqv m¤¢e| Gi d‡j:- 

(K) RxewU cÖ_‡g †h Kv‡R Af¨ Í̄ wQj bv, Zv Ki‡Z mÿg nq| 
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(L) µzwUc~Y© wRbhy³ GKwU Kg©ÿgZvwenxb Rx‡ei †Kv‡l Ab¨ Rxe †_‡K msM„nxZ Kg©ÿg ev fv‡jv wRb ’̄vbvšÍwiZ K‡i 

RxewU‡K Kg©ÿg Kiv hvq|  

(M) gvby‡li cÖ‡qvRbxq ni‡gvb ev GbRvB‡gi wbtmiY wbqš¿Ykvix wRb wb¤œ Í̄‡ii †Kv‡bv cÖvYx ev e¨vK‡Uwiqvi †`‡n 

cÖ‡ek Kwi‡q ª̀æZ I †ewk cwigv‡Y D³ ni‡gvb ev GbRvBg Drcbœ Kiv hvq| ÿwZKi wRb Acmvi‡Yi gva¨‡g †`‡ni 

†ivMevjvB ev †Kv‡bv Lvivc Af¨vm ~̀i Kiv m¤¢e|   

†R‡bwUK BwÄwbqvwis g~jZ UªvÝ‡RwbK Dw™¢` I cÖvYx m„wó‡Z f~wgKv iv‡L| d‡j D”P djbkxj we‡kl ¸YMZ 

•ewkó¨m¤úbœ I †ivM cÖwZ‡ivax DbœZ Rv‡Zi Dw™¢` cvIqv hvq| †R‡bwUK BwÄwbqvwis G †h †K․kj Aej¤̂b K‡i GK 

Rx‡ei †Kvl Ab¨ Rx‡e ’̄vbvšÍi Kiv nq Zv‡K wiKw¤̂‡bU DNA cÖhyw³ e‡j| G cÖhyw³ Kv‡R jvwM‡q DNA m~‡Îi 

Kvw•LZ LÛ ev Ask e¨vK‡Uwiqv †_‡K gvbe‡`‡n, Dw™¢`‡Kvl †_‡K cÖvYx‡`‡n Ges cÖvYx‡Kvl †_‡K Dw™¢` †`‡n ¯’vbvšÍi 

Kiv m¤¢e n‡q‡Q| Gi `iæY Kvw•LZ •ewkó¨mg~n RxeRMr cvIqv hvq|  

N bs cÖ‡kœi DËi 

DÏxcK Abyhvqx mnKvixi Kg©KvÛ •bwZKZvi cwicš’x| KviY D³ e¨w³ W. Lwj‡ji M‡elYv‡K wb‡Ri Kiv M‡elYvKg© 

wn‡m‡e cÖwZwôZ Ki‡Z Pvb| Avi GB Kg©KvÛwU †cøRvwiRg wn‡m‡e cwiwPZ, hv KwcivBU AvBb j•Nb K‡i| mvaviYZ 

m„Rbkxj m„wóK‡g©i Kwc ev cybircv`b Ges A‣ea e¨envi e‡Üi Rb¨ AvB‡bi †h weavb •Zwi Kiv n‡q‡Q Zv‡K 

KwcivBU AvBb ev KwcivBU e‡j| m„Rbkxj †Kv‡bv m„wóKg© ev m„Rbkxj †Kv‡bv AR©b GKvšÍB e¨w³MZ n‡q _v‡K| 

KviI m„Rbkxj  †Kv‡bv m„wó‡K hw` †KD Kwc K‡i ev Pzwi K‡i wb‡Ri bv‡g Pvwj‡q †`q Zvn‡j †mB m„wói ¯ªóv cÖvc¨ 

m¤§vb Ges A_© ỳ‡Uv †_‡KB ewÂZ nq| d‡j m„Rbkxj e¨w³iv AvkvnZ n‡q c‡ob| G‡Z Zv‡`i m„RbkxjZv †_‡g 

†h‡Z cv‡i,hv Avgv‡`i Rb¨ myLKi cwi‡ek e‡q Av‡b bv| †h‡nZz DÏxc‡Ki Amr e¨w³wU A‡b¨i m„Rbkxj Kg©‡K 

wb‡Ri e‡j `vwe Ki‡Qb, †m‡nZz Zvi GB Kg©KvÛwU †cøRvwiR‡gi AšÍf©~³| we‡kl K‡i A‡b¨i a¨vb-aviYv, M‡elYv, 

†K․kj, †jLv, Mvb BZ¨vw` wb‡Ri bv‡g Pvwj‡q †`Iqv †cøRvwiR‡gi AšÍf©~³| GB †cøRvwiRg KwcivBU AvBb j•Nb 

K‡i‡Q| myZivs Dc‡iv³ Av‡jvPbvi cwi‡cÖwÿ‡Z ejv hvq †h, mnKvixi e¨w³i Kg©KvÛwU m¤ú~Y© A‣bwZK|  

g‡Wj cÖkœ:08 

DÏxcK-08| w`bvRcyi †evW© 2019 

ÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑ 

wg‡mm cvwcqvi Kcv‡j GKwU wUDgvi †`Lv †`Iqvq GKwU we‡klvwqZ nvmcvZv‡j mvR©vwii Rb¨ fwZ© n‡jb| D³ 

nvmcvZv‡ji Wv³viMY AvOz‡ji Qvc e¨envi K‡i nvmcvZv‡j cÖ‡ek K‡ib| mvR©vwi wefv‡Mi Wv³vi Zv‡K Acv‡ikb 

c~e©eZ©x wewfbœ †U÷ w`‡jb| †U‡÷ cvwcqvi AwZwi³ eøvW myMvi _vKvq Wv³vi Zv‡K Bbmywjb cÖ‡qv‡M Wvqv‡ewUm 

wbgš¿Y Kivi e¨e¯’v MÖnY Ki‡jb|  

K. B-Kgvm© Kx?  1 

L. Z_¨ I †hvMv‡hvM cÖhyw³ wek¦‡K nv‡Zi gy‡Vvq wb‡q G‡m‡Q-e¨vL¨v Ki| 2 

M. Wv³vi‡`i nvmcvZv‡j cÖ‡e‡ki cÖhyw³ wPwýZ K‡i e¨vL¨v Ki| 3 

N. wg‡mm cvwcqvi wPwKrmvq e¨eüZ Jla cÖhyw³ K…wl M‡elYvq mdjZv I Ae`vb iv‡L-gZvgZ `vI| 4 

g‡Wj DËi 

K bs cÖ‡kœi DËi 

B-Kgvm© n‡jv B‡jKUªwbK Kgvm© Z_v AbjvBb c×wZ‡Z e¨emvwqK †jb‡`b I cY¨ †ePv‡Kbv Kivi c×wZ|  

L bs cÖ‡kœi DËi 

Z_¨ I cÖhyw³i gva¨‡g MwVZ wek¦MÖvg Ggb GKwU kã, †hLv‡b †MvUv c„w_ex‡K GKwU MÖvg wn‡m‡e Kíbv Kiv nq| GKwU 

MÖv‡gi mKj gvbyl †hgb Lye mn‡RB Zv‡`i wewfbœ •`bw›`b cÖ‡qvR‡b G‡K Ac‡ii mv‡_ †hvMv‡hvM Ki‡Z cv‡i, †Zgwb 

eZ©gv‡b c„w_exi mKj gvbyl Lye mn‡RB cÖhyw³i e¨env‡ii gva¨‡g G‡K Ac‡ii mv‡_ †hvMv‡hvM Ki‡Z cvi‡Q Ges 

fvlv, ms¯‥…wZ, AvPvi-e¨envi BZ¨vw` wewbgq Ki‡Z cvi‡Q| d‡j gvbyl wewfbœ ~̀i‡Z¡ emevm K‡iI GKwU GKK 

KwgDwbwU‡Z cwiYZ n‡q‡Q| Gfv‡e Z_¨ I †hvMv‡hvM cÖhyw³ wek¦‡K nv‡Zi gy‡Vvq wb‡q G‡m‡Q|  

M bs cÖ‡kœi DËi 

DÏxc‡K Wv³vi‡`i nvmcvZv‡j cÖ‡e‡ki cÖhyw³wU n‡jv wd½viwcÖ›U cÖhyw³| †h ev‡qv‡gwUª· c×wZ‡Z Av½y‡ji Qvc 

BbcyU wn‡m‡e MÖnY K‡i c~‡e© msiwÿZ Av½y‡ji Qv‡ci †WUvi mv‡_ wgwj‡q wb‡q AwØZxqfv‡e kbv³KiY cÖwµqv‡K 
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wd½vi wcÖ›U wiWvi e‡j| ev‡qv‡gwUª· Gi g~j KvRB n‡”Q cÖwZwU gvby‡li †h Abb¨ •ewkó¨ Av‡Q Zv‡K Lyu‡R †ei Kiv 

Ges cÖwZwU gvbyl‡K †mB •ewk‡ó¨i Av‡jv‡K c„_K c„_Kfv‡e wPwýZ Ki‡Z mvnvh¨ Kiv| Kw¤úDUvi c×wZ‡Z wbLyuZ 

wbivcËvi Rb¨ ev‡qv‡gwUª· c×wZ e¨envi nq| G c×wZ‡Z gvby‡li ev‡qvjwRK¨vj †WUv Kw¤úDUv‡ii †WUv‡eB‡R 

msiwÿZ K‡i ivLv nq Ges ciewZ©‡Z Gme †WUv wb‡q ¯q̂swµqfv‡e wgwj‡q †`Lv nq| †WUv‡Z wgj †c‡j Zv •ea e‡j 

we‡ewPZ nq Ges AbygwZ cÖvß nq| eZ©gv‡b Awdm, Av`vjZ, wewfbœ ¯v̂qZ¡kvwmZ cÖwZôv‡b Kg©Pvix kbv³Ki‡Yi Rb¨ 

Zzjbvg~jK eûj e¨eüZ c×wZ n‡”Q wd½vi wcÖ›U wiWvi (Fingerprint Reader)| G c×wZ e¨envi K‡i GKRb 

e¨w³i nv‡Zi Av½y‡ji Qv‡ci B‡gR ÷¨v‡bi gva¨‡g MÖnY Kiv nq| Zvici Zv Kw¤úDUv‡i cÖwµqvKi‡Yii gva¨‡g 

†WUv‡e‡R (evBbvwi †KvW) msiÿY Kiv nq| cieZ©x‡Z wiWv‡ii gva¨‡g nv‡Zi Av½y‡ji wb‡Pi Qvc‡K wWwRUvj d‡g© 

iƒcvšÍi K‡i g¨vwPs c‡q›U¸‡jv Zzjbv K‡i e¨w³ kbv³ Kiv nq| ev‡qv‡gwUª· c×wZ¸‡jvi g‡a¨ wek¦Ry‡o wd½vi wcÖ‡›Ui 

RbwcÖqZv me©vwaK|  

myweav : 

1. wd½vi wcÖ›U c×wZ‡Z e¨eüZ wWfvB‡mi `vg Kg| 

2. GB c×wZ e¨env‡i LiP Zzjbvg~jK Kg| 

3. mdjZvi nvi cÖvq kZfvM| 

4. kbv³Ki‡Yi Rb¨ LyeB Kg mgq jv‡M| 

Amyweav : 

1. hviv kÖwg‡Ki KvR K‡i,we‡kl K‡i nvZzwi †cUv GB RvZxq †jvK‡`i Rb¨ GB wm‡÷g ev‡jv KvR K‡ibv| 

KviY nvZzwi †cUvi d‡j wd½vi wcÖ›U bó n‡q †h‡Z cv‡i|  

2. ï®‥Zv, Av½y‡j gqjv ev †Kv‡bv cÖKvi Av¯ÍiY jvMv‡bv _vK‡j mwVK e¨w³ kbv³KiY Kiv hvq bv| 

wd½vi wcÖ‡›Ui e¨envi (Use of Fingerprint): 

1. e¨w³i RvZxq cwiPq cÎ wbeÜ‡bi †ÿ‡Î| 

2. eW©vi wbqš¿‡Yi Rb¨ cvm‡cvU©© hvPvB‡qi †ÿ‡Î| 

3. Av`gïgvwii wi‡cvU©© •Zwii †ÿ‡Î| 

4. †ckvRxwe e¨w³‡`i cwiPqcÎ hvPvB‡qi †ÿ‡Î| 

N bs cÖ‡kœi DËi 

wg‡mm cvwcqvi wPwKrmvq e¨eüZ Bbmywjb •Zwi‡Z †R‡bwUK BwÄwbqvwis cÖhyw³ e¨eüZ nq| †R‡bwUK BwÄwbqvwis †K 

evsjvq ejv nq wRbZË¡ cÖ‡K․kj| †h we‡kl BwÄwbqvwis I †UK‡bvjwR e¨envi K‡i Rx‡ei •ewkó¨ cwieZ©b Kiv nq 

Zv‡K †R‡bwUK BwÄwbqvwis e‡j| wek`fv‡e ej‡Z †M‡j, cÖvYx I Dw™¢‡`i ÿz`ªZg GKK n‡jv †Kvl (Cell)| †Kv‡li 

cÖvY‡K› ª̀‡K ejv nq (Neocleus) |  GB wbDwK¬qv‡mi wfZ‡i we‡kl wKQz †cuPv‡bv e ‘̄ _v‡K hv‡K ejv nq 

†µv‡gv‡Rvg (Chromosome)| †µv‡gv‡Rvg Rx‡ei wewfbœ •ewkó¨ enb K‡i _v‡K| †µv‡gv‡Rv‡gi g‡a¨ Avevi 

†PB‡bi gZ †cuPv‡bv wKQz e¯‘ _v‡K hv‡K ejv nq (DNA-Deoxyribo Nucletic Acid) wWGbG| GB wWGbG 

A‡bK As‡k fvM Kiv _v‡K| Gi GK GKwU wbw ©̀ó Ask‡K e‡j Rxb (Gene)| Avgv‡`i kix‡i cÖvq 30000 Rxb 

i‡q‡Q| GK †mU c~Y©v½ Rxb‡K Rx‡bvg (Genome) ejv nq| A_©vr ev‡qv‡UK‡bvjwRi gva¨‡g †Kv‡bv cÖvYxi wR‡bvg‡K 

(Genome) wb‡Ri myweavbyhvqx mvwR‡q †bqv ev gwWdvB Kiv‡KB †R‡bwUK BwÄwbqvwis e‡j| 

eZ©gv‡b †R‡bwUK BwÄwbqvwis cÖ‡qvM K‡i e¨vcKnv‡i f¨vKwmb I wUKv Drcv`b Kiv n‡”Q †h¸‡jv †cvwjI, hÿv, nvg, 

emšÍmn wewfbœ msµvgK †iv‡Mi cÖwZ‡ivaK wn‡m‡e e¨eüZ n‡”Q| †R‡bwUK BwÄwbqvwis cÖ‡qvM K‡i evwYwR¨K Dcv‡q 

B›Uvi‡dib Drcv`b Kiv m¤¢e n‡q‡Q| GwU †ncvBUvBwUm Gi wPwKrmvq e¨eüZ nq| ÿz ª̀ ÿz`ª †cÖvwUb AYyi mgš̂‡q 

MwVZ G Dcv`vbvwU †`‡ni †ivM cÖwZ‡iva e¨e¯’vq AZ¨šÍ Kvh©Kix| †R‡bwUK BwÄwbqvwis cÖ‡qvM K‡i evwYwR¨K Dcv‡q 

B›Uvi‡dib  cÖ‡qvM K‡i K¨vÝvi wbqš¿‡Y ivLvi c`‡ÿc †bqv nq| wewfbœ ai‡bi ni‡gvb †hgb:- Wvqv‡ewUm, †iv‡Mi 

Bbmywjb, gvby‡li †`n e„w×i ni‡gvb BZ¨vw` Drcv`b †R‡bwUK BwÄwbqvwis Gi GKwU D‡jøL‡hvM¨ w`K| †R‡bwUK 

BwÄwbqvwis Gi gva¨‡g cÖ ‘̄ZK…Z ni‡gvb mnRmva¨ Ges `v‡gI Kg nq| Kg mg‡qi g‡a¨ wecyj cwigvY A¨vw›Uev‡qwUK 

Drcv`‡bi Rb¨ †R‡bwUK BwÄwbqvwis cÖ‡qvM K‡i eZ©gv‡b GK  nvRv‡iiI †ewk A¨vw›Uev‡qwUK Drcvw`Z n‡”Q| 

†hgb:- †c‡bwmwjb, †UUªvmvBwK¬b, cwjwgwµb, BZ¨vw`|  
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wUwf‡Z cÙv †mZzi weÁvc‡b ivwd †`Lj †mZz w`‡q Mvwo I †Uªb Pj‡Q| †m Zvi eo fvB Rvgv‡bi Kv‡Q Rvb‡Z PvB‡jv 

wbg©vY †kl bv n‡jI Gfv‡e †mZz w`‡q Mvwo Pjvi wfwWI †`Lv‡bv m¤¢e wKfv‡e? Rvgvb cÖhyw³wU e¨vL¨v Kij Ges ejj 

eZ©gv‡b KLb, †Kvb hvbevnb, †Kv_vq, †Kvb Ae ’̄v‡b Av‡Q ZvrÿwYK RvbvI m¤¢e| 

K. †iv‡evwU· Kx?  1 

L. Òmsev‡` AvR †h †KD †h‡Kv‡bv ’̄vb †_‡K hy³ n‡Z cv‡iÓ-eY©bv Ki| 2 

M. Rvgvb †Kvb cÖhyw³i e¨vL¨v Kij Zv eY©bv Ki| 3 

N. hvbevnb Ae ’̄v‡bi e¨vcviwU hvÎx I evn‡bi wbivcËvq †Rviv‡jv f~wgKv ivL‡Z cv‡i-G g‡Zi mc‡ÿ 

   †Zvgvi hyw³ `vI| 4 

g‡Wj DËi 

K bs cÖ‡kœi DËi 

†iv‡evwU· n‡jv cÖhyw³i GKwU kvLv †hwU †iveU mg~‡ni wWRvBb, wbg©vY, Kvh©µg I cÖ‡qvM wb‡q KvR K‡i| 

L bs cÖ‡kœi DËi 

wfwWI Kbdv‡iwÝs A_ev †UwjKÝdv‡iwÝs‡qi gva¨‡g msev‡` AvR †h †KD †h †Kv‡bv ’̄vb †_‡K hy³ n‡Z cv‡i| 

msev` gvby‡li Rxe‡b GK ¸iæZ¡c~Y© gva¨g| msev‡`i Ici wfwË K‡i gvbyl wewfbœ wm×všÍ MÖnY K‡i _v‡K| Z_¨ I 

†hvMv‡hvM cÖhyw³i Kj¨v‡Y Lye mn‡R Ges ª̀æZMwZ‡Z msev` msMÖn Kiv hvq| Gi d‡j gvby‡li RxebhvÎvi gvb A‡bK 

mnR I my›`i n‡q‡Q|         

M bs cÖ‡kœi DËi 

DÏxc‡K Rvgvb †h cÖhyw³wU e¨vL¨v Kij †mwU n‡j fvPz©qvj wi‡qwjwU| GwU n‡jv Kw¤úDUvi wmgy‡jk‡b •Zwi Kiv, 

wÎgvwÎK RMr| †hLv‡b gvby‡li „̀wó, kÖeY Ges ¯ú‡k©i Abyf~~wZ‡K DÏxß Kiv nq| A_©©vr ÒcÖK…Z A‡_©© ev¯Íe bq wKš‘ 

ev¯Í‡ei †PZbv D‡ ª̀Kkvix weÁvb wbf©©i Kíbv‡K fvPz©qvj wi‡qwjwU ev Abyf‡e ev Í̄eZv wKsev Kíev¯ÍeZv e‡‡j|Ó 

fvPz©qvj wi‡qwjwU g~~jZ Kw¤úDUvi cÖhyw³ I wmgy‡jkb Z‡Ë¡i Ici cÖwZwôZ| fvPz©qvj wi‡qwjwU‡Z wÎ-gvwÎK B‡gR 

•Zwii gva¨‡g AwZ Am¤¢e KvRI Kiv m¤¢e| fvPz©qvj wi‡qwjwU GKwU Kw¤úDUvi wbqwš¿Z cwi‡ek †hLv‡b e¨enviKvix 

H cwi‡e‡k gMœ n‡q, ev Í̄‡ei AbyKi‡Y m„ó „̀k¨ Dc‡fvM K‡i, †mB mv‡_ ev¯Í‡ei b¨vq kÖeYvbyf~wZ Ges •`wnK I 

gvbwmK fvev‡eM, D‡ËRbv Abyf~~wZ cÖf…wZwi AwfÁZv AR©©b Ki‡Z cv‡i| fvPz©qvj wi‡qwjwU‡Z wnDg¨vb gvwë‡mÝi 

Kw¤úDUvi Gi mv‡_ AšÍfz©©³ _v‡K hv gvbe e¨enviKvix‡`i‡K Kw¤úDUvi-wmgy‡j‡UW Ae‡R±, †¯úm, Kvh©µg ev¯Í‡ei 

g‡Zv AwfÁZv cÖ`v‡b mÿg K‡i †Zv‡j|  

wÎ-gvwÎK fvPz©qvj wi‡qwjwU-Gi cÖ‡qvM NwU‡q bMi Dbœqb iƒc‡iLv, hvZvqvZ e¨e¯’v wK ai‡bi n‡e Zvi eY©bv mnR I 

AvKl©Yxqfv‡e Kiv hvq|  wewfbœ feb wbg©v‡Yi †ejvq fvPz©qvj wi‡qwjwU ¸iæZ¡c~Y© f~wgKv cvjb K‡i _v‡K| eZ©gv‡b 

A‡bK AvwK©‡U± Zv‡`i cøvwbs fvPz©qvj g‡Wj evwb‡q _v‡Kb| K¬v‡q›Uiv mn‡RB Gme wewìs wKsev †mZzi AeKvVv‡gv 

†`L‡Z cv‡ib Ges cÖ‡qvR‡b †Kv‡bv wKQz cwieZ©‡bi e¨vcv‡i civgk© w`‡Z cv‡ib| Gqvov c‡Y¨i bKkv cÖYqb, 

Kw¤úDUvi wbf©i BwÄwbqvwis, WªBs, wewfbœ wÎ-gvwÎK Gwb‡gkb wm‡bgv •Zwii †ÿ‡Î fvPz©qvj wi‡qwjwUi e¨vcK cÖ‡qvM 

cwijwÿZ nq| 

N bs cÖ‡kœi DËi 

DÏxc‡Ki hvbevn‡bi Ae¯’vb Rvbvi Rb¨ e¨eüZ cÖhyw³wU n‡jv †Møvevj cwRkwbs wm‡÷g ev wRwcGm| wRwcGm 

(GPS-Global Positioning System): GKwU K…wÎg DcMÖn wfwËK †hvMv‡hvM e¨e ’̄v|  †h‡Kv‡bv AvenvIqv‡Z 

mg‡qi mv‡_ c„w_exi †h‡Kv‡bv w ’̄ii ev Pjgvb e¯‘i Ae ’̄vb wbY©©q Kiv Gi cÖavb KvR| GPS ev  Global 

Positioning System n‡”Q GKwU Trackingg System|  GPS Gi gva¨‡g ỳwU KvR Kiv hvq| 

cÖ_gZ, †Kvb e¯‘ ev e¨w³i Ae¯’vb m¤ú‡K© Rvb‡Z cviv hvq| Avgv‡`i †`‡ki wRwcGm w`‡q Mvwoi Ae¯’vb wbY©q GLb 

Lye mvaviY welq| 

wØZxqZ, wb‡Ri Ae ’̄vb †_‡K MšÍe¨ ¯’v‡bi ~̀~iZ¡ wbY©q Kiv hvq| Gi me‡P‡q fvj D`vvniY nj ¸Mj g¨vc| hvÎx I 

hvbevn‡bi wbivcËvq wRwcGm-Gi we‡md (bsafe) bv‡gi A¨vcmwU ¸iæZ¡c~Y©© f~wgKv cvjb K‡i| GB A¨vc‡mi 
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mvnv‡h¨ cQ›` g‡Zv hZRb Lywk ZZRb‡K mv‡_ wb‡q GKwwU †bUIqvK© M‡o Zzj‡Z cviv hvq Ges wb‡R‡`i g‡a¨ 

†jv‡Kkb †kqvi Ki‡Z cviv hvq| Z‡e GB A¨vcmwUi eo •ewkó¨ n‡jv wec‡`i mgq gvÎ GKwU A¨vjvg© evUb Pvc‡jB 

GwU mZK© evZ©v Qwo‡q †`‡e †bUIqv‡K© _vKv mKj‡K Ges Ae ’̄vbwUI mKj‡K Rvwb‡q †`‡e| ïay ZvB bq, GwU 

mvB‡i‡bi g‡Zv kã I •Zwi Ki‡Z cvi‡e, Avevi wVK IB mg‡q †dv‡bi cwicv‡k¦©i K_vevZ©v Ges wfwWI aviY K‡i 

A¨vcmwU Rgv ivL‡e we‡md A¨vc‡mi mvf©v‡i| c‡i †Kv‡bv ai‡bi cÖgvY jvM‡j †m¸‡jv mn‡RB e¨envi Ki‡Z cviv 

hv‡e hvbevnb ev †fwnK¨vj UªvwKs BDwbU h‡š¿i mvnv‡h¨ †Møvevj cwRkwbs wm‡÷g e¨envi K‡i ‡h‡Kv‡bv Pjgvb 

hvbevn‡bi wbf~©j Ae ’̄vb, MwZ‡eM, MwZc_ BZ¨vw` wbY©q Kiv hvq| Gi d‡j hvÎx I hvbevn‡bi wbivcËvq wRwcGm 

Gi f~wgKv e¨vcKfv‡e cwijwÿZ nq| eZ©gv‡b Mvwo, RvnvR, †cøb, j¨vcUc GgbwK bZzb g‡W‡ji †dv‡bI wRwcGm 

wiwmfvi e¨envi Kiv nq| 

 


