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ŠðZV{g`ƒ@*ìZkÐøg~cxWßŠ{ƒg„
(ÔzZgøZzgQ}âg Brick Kiln ìXZAVÆ(Ÿ/õ EHO)

ŠzZƒVÆ»g{äÔÃ%Ð½zZáðÆ¸g~R,uZzg
Šzu}ðzwzem,wÐ½zZáfgZùÜzÜz){ÐƒZ
~CÙz‰ÜŠðZVZzgŠðw�áïƒCgSìX

CÙ‚w‚yßvÌ”VÃ»UÆˆ!*ª]Ã
°D�X‰e«ÔÈ=z){XZy!*ª]ÅlZg

ÑÅVHƒCìXZF,6,Š÷ÔŠ‹Ôº[
ZzgCÙc*:~t§i¬xìXZkÅzzÐ
c~ûZzgµŠðZVWßŠÏaZ™@*
ìXZiCÙ~™ZkŠðNÐaZ
ƒC�X~»g0ZzgnQÆW‚[+

àzV»ÑgŠ* 13 �áï�Xyz*yÆ
ÆƒÐic*Š{WßŠ{àzV~ƒ@*
ìXZy~Š‹ÔÃ2Zzg»zg�áï�Xt

yz*y»„X7ìXŠ*ÆŠzu}˜´ÌZk
¤ÐŠzeg�X

ƒZðWßŠÏÅzzÐZK̈yFFg-V»Dgƒg;
ìXX~Š)ÔpyÅ¶Ô%6Ôu¤yÜFgc*Vuz„

ÑÄ 12~2017 �XZq-ïÆ_.yz*y~
ZÛZŠƒZðWßŠÏÐaZFg-VÐhuƒñXÜs

ÑÄZÛZŠƒZðWßŠÏ»Dg 2.6~2017 ZF,6,Š÷~
ƒñX

XXXXWWWW!!!!WWWWßßßßŠŠŠŠÏÏÏÏ:::: III

CÙ‚wQ»g{âVÔ3âVZzgywš}Zzg†
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Toxic 0*ãÐ½ã‚hñŠHg{t³¤/Zx!Z!WßŠ»g)
(»ZŸ†ƒg;ìXtWßŠ»gg±âœ} Po l lu ta n ts

(Å^~W!fízVÃWßŠ{™D�Xt Effuents)
Šgc*ƒVÔ.ƒVZzgXRV~gZ{0*YD�XZk§b0*ãÂ
n{ƒ@*„ìÔ!-ö

HOÅig&~ÌMW,ƒCìX̧ò!
(ÅZq-ï National Green Tribunal R,'9)

Æ_.LLyzVZzg»g{âVÐ�†0*ã{g`ƒ@*ìZk
‚~8~î Oøg}0*ãÆfízVJ-VY@*ìXT 60»

Ðt0*ãËÌZEwÆÑë7gLX¹Ðßv
!*<mŠŒC´̧V~Zkn}0*ãÃZEw™Æ
Fg-V»Dgƒgì�X

Zq-@*i{F,+ïÆ_.LŠ*~ƒÐic*Š{
(ÅRÅ¤/Zz^Ñà Ground Water ik,i}0*ã)

yz*y~ƒg„ìÔtïyz*yÆ�gZzgf~z‡g
National Geo-physical Research ZŠZg}

(äÅìXZy»Iì
Zk´‘ NGRI)Institute

0*ã» 300 Cubic Kilometre ‚ßV~ 6 ~Ô
(Ð Ganga Basin ƒ[ìXÜsIÆ´‘)

10 Gigaton=1 Billion Metric µ1ºé
Y

GH) 100„
(0*ã»ƒZìXTÅðh~¹½0*ðâ²ã!*gl Ton

ÐƒYCìXZ+YWgWðÆ‚bŠZâV»ìwì

øDÆ´º~i²!ZzgŠzu~Zgèu¤/ñVÐÌ0*ãÁ
ƒg;ìX½ðZzgqgCyZ]~(,}(,}BÐ0*ã
ïÑY@*ìXÑàyz*yÐ@Š÷J-

³¢aÅi}6,™zhzVßv„��XRVÃ 2000 ½ã
§Z[™D�XZ(Z0+Zi{ì
W!RCÙ‚wŠkv

 (nYg„ìXZyÓxu¤/ñVÐ0*ãn{ 10 cm ¢a)
‚wI 10 Ìƒg;ìXZ+YWgWðÆeZ],I»Iì


f!XwZzg·gÆ¼´̧V~
(Ð0*ãiCÙÞƒg;åpZ[tÑw Arsenic Wg¬)

f[~Ì0*c*Yg;ìXtWg¬½Zð”VÃÌMW,™
g;ìTÅzzÐßÍVÅ¡Ãç{ìX

yz*y~ik,i}0*ãÅñ�Š{ßg]qwÆ
&4øFG

I
LÃÓ#ÖäZ+YWgWðÃ0*ãÆnfí}ˆl
™äÅ@Ze$Š~ìX

qgz!*Ñz�;]Å¯6,ŠgCz‚b»ç**uu
J-ÁZzgWßŠ{ƒYäÃ„âj1CZzoë�XWßŠÏÅ

zzÐ�Fgc*V’g„�Zzg�Šzu}vyƒgì�
ÑÄ™zh 4.5 ZyÐ½ãZq-ÑÄ™zhgz[Ðá™

gz[»‚Ñ:vyƒg;ìXâj1CÂZiy™äÐ
çÙZzg�Y)bÌaZƒgì�XŠgCz‚bÅ¶Zzg
WßŠÏÐ�)baZƒgì�ZyÅPVBfs~Š~
ˆ�:

GbW!*Š~zZáZÛiÔuZzgyz*yÆ¹ (1)     

(ÅR!~ Groun Water Ð´̧V~ik,i}0*ã)
ÐnYg„ìXYèŒV0*ã»ZEwZzgZkÅ',!*Š~
¹ic*Š{ìX
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F,¹5+k,”V~ÂZ**ðÆfgZùÁƒDYg� (2)      

TÐçÙF,¹MW,ƒg„ìX
(ŠðNZzgŠðw Ozone Layer Zzizy6,]) (3)     

Ð$zgƒCYg„ìXTÅzzÐ¬@Š~ZŸ†ƒg;
ìXÚÑwÅ',s£g„ìX�o(,}Šgc*ƒVÆ

(6,W!*Š�ZyÃc[» Delta )gzV)
ç{ìÔX~@Š÷Zzg^�áï
�XgLbk,{úo‰

(Ã¾tW[ƒä»ç{ Maldive â−-)
ìX

Z(Z0+Zi{ì
F,¹c*C˜´¬@  

‚ŠgCZgïZzg 2 5 W!*Š~Æ
‚¡ZâY6,ïGƒñ�Xtßv0*ã»Ì) 85

©à¥s™D�X}Z%M~°¾‚Ñ:
Y,-¢a0*ã»¥s 1500 Y,-¢aÔ)eZ~ 2300

Y,-¢a°¾ 40Ð20 ìZ#
F,¹5+k,”V~
‚Ñ:0*ã»ypìXF,¹c*C̃´~ðZzgŠzu~ZâY»
ZEwÌ¹ic*Š{ìX

‡‡‡‡....ÞÞÞÞ’’’’YYYYFFFF,,,,¹¹¹¹::::     

~-XZ+XZzäâj1]ZzgF,¹6,Zq-  1987

(¯c*åTÅZq-g7g^~¹ŠHì WCED ¬@z)

LLZ¤/ëçÙgëgZzg‚7$+BÐÂøgZâjw**‡&ÿEL

',ŠZ“uJ-™YñÇXóó
~Ã6;Ì»Ð÷~ZKZ¶k½k,~ 2009 Šc 

6,÷Wsz‚ä¹å
ZK̈yZ¤/‡&ÿEL’F,¹Z(g™}Â
aK ( R I O ) âj1]~ÂZiyzZ:WYìóóX§-

z,œ~~ 21 (~ƒ„˜´ä 1992 »Ð÷)
Agenda ‡.Þ’F,¹»§iZCä»êHåTÃ

ë�X 21

LL‡.Þ’F,¹óóÅ°p¬@     ç

~tÅ 1987 (ä W CED z)
¶:LLZ+F,¹T~ñ�Š{±ZK
¢zgÂVÃ7gZ™}pZkÐwÅ
YVÃZK¢zgc*]Ã7gZ™äÅZ3Ó43ð XGGVÃ
Ãðvy:ƒóóX

Zk§bLL‡.Þ’F,¹Ænfs~Š~ˆ@Zc*]»g¤/     

U*"$ƒ$Ë�X
ŠgCz‚b»¹ZôoÐZEwHYñ@*
 (1)     

wÅYVÃZK¢zg'7g~™ä~Š¢ïGOG:ƒX
çÙF,¹âjwZzg�`ÆnŠ (2)      

(ƒ:
#Ö: C o m p l i m e n t r y à{)
(X Antagonistic)

ÎZŅ̃ZòZ$ŠZzgZ·t‡ìƒTÐ”V~ (3)     

²:ZzgáZiy¬zy�áïƒX
~R›+R&éEM!*~Zq-@*g]ZÌÅqï 2015

J-‡.Þ’F,¹ 2030 ÎZŅ̃Zò»Ð÷ÂƒðT~
Å7Åˆ 2018 Æ¶KâVÃqÝ™ä»µ/¯c*ŠHX

J]ñrþ³Š8

~~~~----XXXXZZZZ++++XXXXZZZZzzzzääääââââjjjj1111]]]]  1987

ZZZZzzzzggggFFFF,,,,¹¹¹¹6666,,,,ZZZZqqqq----¬¬¬¬@@@@
((((¯̄̄̄cccc****ååååTTTTÅÅÅÅZZZZqqqq---- WCED zzzz))))
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”VZzg0*gkVäç@}6, 175 g7g^~Cc*ŠH

˜´Zzg-gzà 167)168 Š\™Šb�XT~Ð

äZCZC¬zy-XZ+XZz~Šg`™zZc*X (z

J-2 0 3 0 ZŠöZ!*!*»Ð÷~
(qÝ™ä»³xHŠHåXp G o a l s Z@Zs) 1 7

Åg7g^~0*c*ŠH
¾d$˜´~ic*Š{Ût7 2018

ƒZZ#
F,¹c*C˜´~4~ƒðìX}W`Ì
�ZÛZŠÈuZzgZ#kÐ6,.y 800 ¾d$”V~

(Zzg Reading �X¬@R6,ÛÐic*Š{a7,")
ˆ[~ÁÐÁRÅÌZq7gnpX

ñŠp=VÐ3ëÆnƒ„˜´ä
(6,Z·tH Paris Agreement 2015 ckç@})

åXpZk~Ì{§pZ{»x!7BXZ%MäZk
Æn� 2030 ç@}ÐZLÃ!*CÙ™1XZyqÑ]~

Z@ZsHgG‰Z̧yÃqÝ™**Â„ÃWg;ìX

‡‡‡‡....ÞÞÞÞ’’’’FFFF,,,,¹¹¹¹ÆÆÆÆnnnn¢¢¢¢zzzzgggg~~~~ZZZZŠŠŠŠZZZZxxxx::::XXXX  

ZÎZŅ̃Zò»Ð²V~fsÆZßwZzg  

ZŠZxÆn\glÅˆìX
ŠgCz‚b»ZEw.e$f)ŠZg~ (1)

ÐHYñXgzZîZzg**‡&ÿEL‰h+z‚b)}Ã́Ô%Ô0*ã
z){(»ZEwÁHYñXFÂZ**ðz){»ZEwic*Š{
ƒX

âjw»DZzgZÐZzoÐXäÅ (2)
f)ŠZg~u»gZzg¬xà-VƒÅìXâjw»DZq-
¬@XìpZk6,¿ŠgWæ£òR6,„ƒ@*ìX

ê‚i~Zzg0*Œ¯Dz‰ÜçÙ (3)
Zzgâj1CŠzâVUƒV6,̈g™äÅ¢zg]ìXÓ#Ö

¹Ðâj1C¸Z2¯CìpZyÆÎf~ñZzg
ZZ0+Zg~7ƒCXZÒÅZ0+7c*(ÏŠ!*ƒ~Z,
6,z�Ãàg~Š}Š~YCì�âjwÆnµƒD
�X

ßÍV~½znÆfg=âjwÆ (4)
ÏW’ZzgËZg~aZ™äÅ¢zg]ìX

z‚b»DZzg6z‚bÅðÆ (5)
µ"¯**e34/õ XG

JX].h+)ßYqÝ™ÆâjwÃ4¯ä
ÅÃÒ™**e34/õ XG

JX

(Billion t) 68 (Š*ÅW!*Š~�Zkz‰Ü 6)
tƒYä»Z0+Zi{ìX¾d$˜´Å 83J-2030ì

W!*Š~~ZŸ†ÅÑb¼ic*Š{„ìTÐz‚b6,Š!*ƒ
(,kìZzgZ#kZzgFg-V~ÌZŸ†ƒ@*ìXW!*Š~Æ

e~Zq-̧ò0*Œ¯äÅ¢zg]ìX

ZZZZ!!!!ðððð::::XXXX
ƒ„”VÃ‡.Þ’F,¹Æn!gëg~Ð

@sqÝ™ä J-2030 u¤/xƒäÅ¢zg]ìX
‚w„g{‰ 9 »�µ/¯c*ìZkÆnZ[Üs

�Xâj1CZzoÃgz1ZzgÁ™äÅCÙeÃÒ™**
e34/õ XG

JXYèZkÆ%‡&ÿEL’F,¹e7ìX
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Zsò@*gõÅÂ1V~?pÆ‚»f™,
Ðñ�ŠìX?pZkczs‚»**xì�iâU
˜ª~gpyZMguÆˆeÐ¬Î™@*åZzg
7g}²[~�gåXt!5Ïî G0?pŠkgziJ-ÔZzg‰

gzZc*]Æ_.ägziJ-ÔZq-zWz²!yZy~
Îc*Y@*å˜V:Š~²[»czsFZ³zZãW!*Š
ìXtzWz²!yZy¤`Ð½ãeÖ³¢aÆ
ÃA6,gc*ngzeÆŠZN§szZµìXñgðÆ
_.iâUYq~Zk‚»ZOx´ÙZzg®0

“5ÕäGÆ0*kåXZk‚~Zk,ZyÔ^Ô²ZtÔqyÔ

d+Ô^z){Ð@*̀Wc*™D¸X£òîg6,ŒÛ÷Ô

´ZÅÔ“‹¨é
EEyZzgŠv²[Dbz){ŒVW™ZLZL

+ÎDXZk@*g]‚~Óx²[˜´ÐZŠd$Ô
œZzg**ñgÄZY|Z]Ì=pÑDZzgZLZL

ZÃg7™D²$+zZL�}‹c*™D¸ZzgZL
DbÅ',F,~Zzg¤�DX

iâUYq~Š2gå
?pÆ‚~²[Æ
ÓxÄZ¦ƒD¸Zzg�gY‹�á²ZÜUZ¯ÒãÅ
œZg]~Àx²{¤/xƒC¶T~ÓxÄZYZC
¯x‹D¸XWy~÷x²ê‹@*å
Zk‚w

¾�á²»�{ƒÐZYg;XOçZk�á²Æ
�}ÃÎäÆ0*ãÐÉ™{U~~\dŠc*Y@*åX

Z,�{ÃLL!›Òªî OGóóª{U~~\dc*ƒZ�{ë

  2021 ZÆ',âx)Ô5Š‹ ‰^ñß‹ QgŠz 16

J]ñrþ³Š8

(2 )mX !*'i!*âVÅ

eZËpgæZDwÔ®



17   2021 ZÆ',âx)Ô5Š‹ ‰^ñß‹ QgŠz

¸X
LLOçZy"Ñg�á²zV~�iâUYq~
**ñgŒYD¸ÔWJÄZ»¯x?pÆ‚~ZÍw
Wä6,{:~~\dc*ŠHZzg¸H]Y‹�á²~Å
YyZzgZk»9ZzgZÝ%:�XZyÅ,øDfs
ì:

YÔi‹ 604 YÔZÜUZ¯Òãx 539 Z%îZÅ¨4ø
G

Gx
YZÑ_ 615 YÔ“2.çEG{0”ZŠZÅ›4gö Ex 631 0Z!>x

YÔ/z0ßx 552 YÔ§†0Z•x 629 ®x
Y680 YÔe+g�x 571x

|]&YgèZv�ÌCÙ‚w!*iZg?pÆZk

‚~Ñq-ƒ'XZ7ZKi!*yÆwç Mszè6,¾w
Šgz»ˆgqÝåz{Z¤/pÓxZ0½K~âCÙ‰p
%šÍð~z{ZC�Z[7gBb‰X!*iZg“¹é Np~Zy
ÆŠgzZi}6,Zq-}Z·ƒ@*åT6,tZÖp‘
ƒD¸X

]]]]ÖÖÖÖííííßßßßŠŠŠŠ^̂̂̂ðððð!!!!!!!!!!!!œœœœ…………$$$$oooo]]]]ÖÖÖÖÃÃÃÃ††††hhhh

ª²[ÅƒÐ(,~%šÍ&

Z#ZyÅWæƒCÂßvZk§sI^7,DZzgZy

ÆZz.$Æ¤/Š=ÍZeZw™%#/õ IG‹äÆnZÜZg
™DXZ#z{ZLË%šÆZÃg7,™54è

G
GÂßvÛo
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zDXt‚¥ÃyƒD gôzZÝÐŠJh,âgâg™g
¸?.e$pwZzgp+u$+z~§XÆnO

z¸g]¡Zq-öåX|]&YÆZÃgÍ™Zy

ÆŠw£YDZzg−Z—ZyÅW\VÐgzZV

ƒY@*Xt−Z—Zy~_.!îE0ZK̈+MaZ™ä»:L

áCX

**UZ¯ÒãÆnucg8-»Ð·HY@*�
‚g}‚~»Šƒ@*åXZkn
z{ZLŠzgÆ
�á²zV~!hÐê N…NZÉ43ðI‰E]Z*Šâ**Y@*åZzg(,}(,}

**òÄZYZÐZLZÃg‹ä~õCk™D¸X
Z#|]&YgèZv�«!*g!*iZ§“¹é Np~WN

ZzgZLZÃg**UÃ‹ñÂz{"Z(gågZVX
LLzZªÂúÂV~(,~�á²{ìZ¤/~ZkÐ
¬Z1ù)Z_(ÆZÃg:Í©8Â%ÃZkiâäÆ
ÓxÄZY6,¤ŠêZzgÈŠê
Â8èEEOzZ÷~ƒ

ÐZaF,+�á²{ìXóó
øg}9|]·~VÌZLR„k0
†ZÅ.ŒÒïEÆ‚BZk~?p~=pÑñ¸p
tzZã7
W\t]ÐI=pÑñ¸c*t]

Æˆ~~ñ�ŠÑ»YÃŠú]ZsxŠ¶Æn
=pÑñ¸XZk‚Ã**¥xz�;]Å¯6,

Y~Z÷l 2007 ‚wIÈ™Šc*ŠHåp 1300

PZŠ{{−ZÅ©3}ÿ
E

GäZkŠ*gzZe$ÃŠz!*g{i0+{HX
ZzgZ[t~QÐÑzqƒŠHìX

)Yg~(

J]ñrþ³Š8

����ZZZZ!!!!****]]]]::::ÛÛÛÛRRRR,,,,ÃÃÃÃ̂̂̂̂,,,,

(Virtual Reality) zgabg&Ó4-ö GGH )Š( -1

Zi+göÑí 16 )Z³( -2

(Address Lines) 

)Š(èÃg{!*ÑX -3

(Ctrl+D) )`(Nzwe~ -4

)Z³(6,ñŠ'X -5

(GBPS) Y!8Zö  )Š(  -6

Ãgñ!R,Z$hÓ4jè
E

GIE )Z³( -7

(Formula Translation)

(Linux) )`(Ñ"5½ø
JE

-8

ZÐuzg£ )Z³( -9

(Active Server Page) 

(Shakuntala Devi) Z³:KŠ-~ -10

(Sunder Pichai) [: g"ð
(Steve Jobs) `:Z-Y'

(Shiv Nadar) Š:^ðIL**Šg
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¯̄̄̄IIIIeeeeZZZZÑÑÑÑîîîî§§§§iiií´́́`̀̀̀
Š*~**ÓC6ÅZq-Zëzz(,f/Æ‚B‚B̀

(Age  Re la ted  Macu la r wg]»Zzo
ìXWçÆ6,Š{wg]Æ%œ/6, Degeneration) 

zZµtZ•ðˆkŠ™0îEO(,J9Æ‚B$zg7,Y@*ìZzg
-VZK̈yÅÓCðOW,ƒCìXÜsZ%M~ZkzzÐ

ÑÄÐic*Š{ìXZk 35 **ÓCƒäzZá%ÉVÅ®ZŠ
ZzoÅzzpyÅ!*gq-!*gq-**1V��/Æ‚B$zg
7,YC�ZzgZy~‰Z,ZbZÓf™**Ñzq™Šï��
6,Š{wg]ÃvyàD�XZ[J-Zk%n»Zq-„
´`ñ�Šåª9gÅ¤/xZzgHÃq�ZyFgÑc*âVÃ°
™»™ŠîìOçZyÐ'×h+vy»Z0+67gLX1
t́`%!ÆnZÚ„vyŠ{U*"$ƒ@*ìA
pŠz{
%nTÆnZÐZEwHŠHå!ª¸9g¡q

6,Š{wg]ÃÌZÚ„vyà$ËìA
pŠ
Fg~XXXZzg%!Åwg]~'×h+yZ!aZƒYCìX

Z[âCÙ+Z%Zn0ŠzæZg`6,ŒZq-6´`ª
(Photodynamic Therapy) ¯IeZÑî§&´`

6,ï™gì�XZk§j~Zq-gzÝÐOW,ƒäzZà
%!ÃZbÆ (Photosensitive Drug) ŠzZ

fg)Šï�XZkŠzZÆŠzpZmƒD�XZq-t
t
SîFgÑc*âV~Y™¦ƒYCì²KpyÅ
**CV~ZkÅlZgÁÐÁƒCìXŠzu}t
gzÝÅ
Ãq7,D„tu¤/x¿ƒYCìZzgFgpyÅ**CVÃ»
™ŠîìXZk§j~aèFgpyÅ**CVÃ9g7
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Y@*ìZzgZkÆ**xÆ‚B„Dñ]»¦gf‚~W@*
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E
G
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ZknZÐgz)Zq-**e‚¿0Y@*ìXW`ÐÁz#
‚w¬1VÆSgyhwÆ−Òß¡ 25Ô20

ätÃt (Dr. Judah Folkman) eZË�eZ¯u}
7Hå
u¤yÆúV»ç**ugëgÐ(,−Šg|
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E

G‰Z,÷Z‚ÛZ
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àäzZà5!*©!~Æ‚B(,−ZzgAlÑzq™Šî
��u¤yÆúVÃpyàCgS�XOçZy"»g
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E
Gp[ÍYs�XZy

»Ãttå
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ZkÃ(,"ÆnpgZuÅÛZbÈƒYñÏX

ZÌqw„~¯u}äŠzZ,âŠ}

u¤y~2aƒV6, Endostatin Zzg Angiostatin

ZEw™ÆŠAZzgZyÆ)©àîg6,j,Z‚ÛZ}ò',Wæ
ƒñXZyÅu¤yÅXV-V¸T$ƒNÍc*£™»
ƒ̂ƒVZzgÚZEwÆ‚BŠz!*g{7FX

Z¤/pZK̈ãu¤y»´`ZÌZÚW‚yÃ7W@*p
w~¸§iƒÐic*Š{¸W,ÁZzgZyZ‚ÛZCk

Z+ 29 ƒ@*ìXZkz‰ÜZ%MÆŠzÎîC%Zœ/~
ŠzZîV6,ïYg~ì�u¤ãúVÃpyàäzZà
Ñc*3“WÐgz1~æŠÇgU*"$ƒ$Ë�X‰
‚0ZVPŠgC%·]ÃZkÃbÐ6,Ägì�XZy
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Ð‰nÆu¤âV}YCÔŠârÔ6,ZÃZzgŠvÆ
u¤yÆ´`~ÌæŠàYnÏX

p¹ãD6,»7ƒYCX˜V‰âŠzVÅæŠ
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Fgc*V}Šw»Šzg{ÔÃÒÔ**ÓC6ÔZi+iZzgfc*ûz){�áï
�X

Zq-Š"ÆŠzgZyâCÙ+Z%ZnŠwäŠwÆ
Šzg}~2%!ÆŠw~pyÅ**CVÅ›ú™ä

ŠzZŠ}™Š¬X¥xƒZ
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ƒ̂XZÏ§bâCÙ+Z¡[ÃÒÆ%ÉV~ZÏ§b
ÅZŠzc*]6,Š!*]™ä~ẑs�@*
ŠârÃYä
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ZzgpyÅÛZbÁƒäÅzzÐÂÐ„qïƒD
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Æzp (Angiogenesis Foundation) 
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Æ6,ZäÑgzVÅi“M�X‚bÅo9LÐZ¬@ŠâVZzg‚bÅZXŠZ]ZzgÜð
J-XZ¤/Zy̧VÃŠ™1 2009Ð2003 uÐ0>ZyÑgzV~ñ�ŠƒVÏÅ̧5éEM
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{Ø”»ZEw“5pt¢zg¹YYì
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ÆZq-‚}Ð”»Zq-9£Ïî FOZzg',@',WæƒñXŒ
Y@*ì
”ÅµƒðtƒÐ«q,�X”Æ

Z’Zñy-g8 (Stannum) nÑHÂZ1ß
Æâœ}LZ1óªJÐÃìp÷Zìw (Pie) 

²!i!*yÆLÞóÐâpfìX"Wöl / ì
t‚ò
”ÂZq-.e$3,xŠJ]ìZzgZkÅtS¤ŠÙ

ƒñÑHÂ»Z:t¼Ð‚4ìXŠzu}t


',¤66,gzðŒÐ¹¬?@*̀ZL˜i»gâw

áYD¸ZzgQ”Ð½™:Zzg (Cornwal) 

œzyÅÈgÇƒVJ-àD¸X
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Ðjg+Zzg1gzyÆ (Magma) ”!Z!%æEN»ã!5À)é G
Y

‚BïÑŠHìX!5À)é G
Y
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Æn0*c*Y@*ìZzgT (Crust) "ãẽ½èEc*7&+

ÆQZƒYäÆˆ',»ã"3k&�Xjg+¯

)g8-»Zq-!Z!Zzg}KìZzg1gzyZq-k̂

nãKìX0*ãÆggZ]Æ‚BW3¿ÅzzÐ
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Zzg1gzy{g`ƒYD�X ìZzg6ðîg6,dwjg+
ÑÅV‚w”ZzgZkÆ%·]ä%Î[

Å̂Z(gÅZzgwÆ{xŠJ]Æ (Sediment) 

ìX (Cassetrite) f{],¶Xt{xŠJ]QZV$

”

Z„kZiwÔ›‰^ñß‹Ò1�Û^…æ7‰1



24   2021 ZÆ',âx)Ô5Š‹ ‰^ñß‹ QgŠz

ZÐ”ßÌë�X¸z{{mnyìTÐ¹
6,ZäiâäÐ”ïÑY@*g;ìXŠgZÝt”»$½hå O

ìX (SnO2)

¬@$©fõ
EG

6,”Æ{m&y5c*ÆbZ],�XZk
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W‚ãÐµY@*ìX”Å0*×&
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z{ŠJ'�X6, (Babbits) ”¢zg~ìX!**
g¥/c*
ð»ZW,¹Áƒ@*ìXZyÐ9¡ç FO}ZzgU8-

¯ñYD�XZy~”ZzgiÅlZg»ÚƒZµ

Zµƒ@*ìX
Zq-ŠN!*]tì
”Ô$g.-ô EGZzgi»Zq-Wö{

v95 » Q“0*ã~Ì£Y@*ìXZk»$©[î EG0Z$k5é E
Eu

¤/i+ìXp¸ZbZYZµZµƒVÂic*Š{Šg<îE0wZg]

317 Zzg]4hé G» 217 Ô$g.-ô EG
» 237 6,ÖZ�Xª”»

6,g±áCìXÇnZzgZ&+{Æ‚B”Æ�Wö}

‘W�XZy»Z$k5é E
EuZzgÌÁƒ@*ìXZq-Wö{ÂÜs
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e¤/~6,„Õ4ìXZk§b (10.6) ŠkZ(gtb
ÆnZEwƒD (Fuse) ÆWö}ðÆAi

�X
”Æ6z~%“¹zWeä6,&½3ð HEßY~

»xWD�X”Æ³gZ[+ÎCZzgg§À}6,åg8-
mJäÆ»xWD�XŠgCy¹ÑƒCìZzg
W‚ãÐg�7Y$ËpZy²ßV~e1äÐ

yÆg3V6,¦ƒY@*ìXZk Z_545ë HGE;[+gzW‚à
Ðg1»ziyÌ(,kìZzgZk~uuZ?ØÅS¤Ì

¯äÆ (Enamel) aZƒYCìXCgzµZzgZŒ

n”W‚[+Zq-Z(¬ïì�Z7)Ës¯ŠêìZzg
',àVÃic*Š{C~ŠêìXìèZzgjÃ−uqâbg8-

»−ZzŠZg8-ZEw™D (Cassius) Š¶Æn3
�Xt”³gZ[+ÃÎäÆ³gZ[+Æ²w~5äÐ0

(Mosaic Gold) Y@*ìXZ_545ë HGEÏ[+ªñiq-Í®
JäÆn»x~ÑD�XkB~ Z̄g8-m

¢zg]Æz‰Ü”³gZ[+ÐŠðN»½g¯Šï�X
ŠÔÐ$å3c*ZÐeZ{™ä»Zq-§itÌìXF
LL!*!*óótÓ˜Š3™ßÍVÃZKLLgzq+MóóÐ%ú[Ì

™fe�X
¼²á¬Zq-6n»hZXŠHŠHåÔ&

Îg`ÅgzÝÃñä»YwÌÈMh�XZk6,Z_545ë HGE

W‚[+ÅZq-!*gq-Ïµ)Š~YCì�Š3ð7
ŠîXj~ÐÎg`ÅÃÑW‚ãÐ¦/gÂ$Ë�

pwZg]!*CÙzZ:7W$ËXZk§bÆj¤/x
Æn¹»gWæ� (Hot Houses) {âV

YèŠy½Îg`Å™âVÐwZg]Z0+g¦ƒCgS
ìZzgaè!*CÙò7$ËZkngZ]ÃÌ‡ìgS
ìXZy6¤/x{âV~7Š}¹Zh§bgT�

n„YV 10 pZ{¤/x{âVÆ!*CÙŠgzwZg]#Ð»
:ƒYñX

”Åå!Æ:L‚0ZVZkÆÌZ^wÅˆl
~ÑgT�qÑèÞÆ6ZEwÌŠgc*Ä

YYYY(((( 1996 ))))ââââÞÞÞÞ ƒDgT�X
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]]]]ÂÂÂÂ¡¡¡¡áááá
yh+Zg|Z]ázƒV!

/yh+Zg~Æng¶ÜsJÆYg~

ZzgWyÑí (DD) ™Š{eZ&+egZÅ

Æfg= (Online Transfer) R,Zc

„JwÅYñÏX

Æfg=Èˆ (EMO) /79$4-ö
EHWgeg

g¶Jw7ÅYñÏX

‰^ñß‹Ò1�Û^…æ7‰1
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ÃðÎÛ,œ~{,Ðà:ZsòŠ*Æ
"¤]Ð0−Wgì�XZk²/~Z7¦
™äÔZyÅ~gk¯äZzgZ7dïÆfg)�áù
™ä~ẑs�XOçëZy"¤]»ˆ[W‚ã
ÐÎMh��-g8zZ%Õ´~ñ�Š�ÔYèZyÅ
§såŠ·yÆ´z{™«Å7g~Âzñ�ŠìX1Z[
Ì¼Ã{äZ,�X~ñ�Š"¤]Ååz„
‚i~7ƒm‰Ñ$k,~Ws»ôö~ñ�Š]
"¤]�Ãðel,|DÙZgÆµn�Ô7g}Æ7g}
z„~7WnX¸zzì
Zy"¤]ÅlZgÐ

09Z°ZŠzÑgZÌJ-‚t7WñX
²Z¹¬ÝÃgRúZŠÆZ0+Zi}Æ_.-g8̃´

ZzgÑàZ%M~‚JDÙZgÐÁZ,"¤]:ƒV
ä�̂[Îc*ìz{Zk (J.D. Pearson) ÐX"2.ç FGJÍ

Ðic*Š{ìXz{ë�
-g8̃´ZzgÑàZ%M~Z,
Zq-ÑÄÆµn²!"¤]�X

Y~gzÏàtL�zZZzgZkÆŠz„ 1982Í

{−zsä7g~Š*Æ²!"¤]Å~gkÅ"5Ò3ð EEG¤/Z°
¯Dz‰Üˆ[Îc*ÂZ7Ø`
Ãðel,|ÑÄÆŒÛd$
"¤]-g8̃´~ñ�Š�X1Zy»tuz}ózf
Ð{g`7ìXz{ÜsZy"¤]»ˆ[În�
XÅ~gk0_�Ô²ZÌJ-F£â]6,Ô6
Zz6,

ÉÀ£é
Y

ŠHìÔFù’<é Xñé%z„Æ7,}�XZy
ŠzâVfYÆuz}Æ_.Zy˜´~�Ã{ä

›âVÆ"¤]Æqï�ÔZy»Zq-eg^n&4øFG
I
L

}.#Öì:
ZZZZyyyy~~~~""""¤¤¤¤]]]]ÅÅÅÅ

®®®®ZZZZŠŠŠŠ
ÃÃÃÃ{{{{ââââVVVVÅÅÅÅ
®®®®ZZZZŠŠŠŠXXXX~~~~
""""¤¤¤¤]]]]ññññ����ŠŠŠŠ����

oooo

53000 7 gzk

20000 20 ',¤6
14000 5 -Íszt)‚—(
13000 32 �{Z%M
8000 9 ÛZ÷

Úþ³nþ³þ³þ³þ³þ³þ³þ³†]'

( 45 )mX z{DÆñCÂÁZLW!*YÅ

÷Z_

eZËZ£{y
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7500 16 ZO
7000 20 ̀*
4860 5 ;C

3000 15 ZÜ

3000 1 ,gt
3000 1 z&45½è G

H
GE)gzx(

3000 2 W],C

1500 2 W7c*
600 2 eúgu

600 4 ìszZÉ
500 3 Îi+y
320 2 Î…gC

200 2 gzâ6
200 3 –

100 1 -**y

84 1 ®C

70 1 **gz}
Zkeg^~W\ä5±Ûâc*ƒÇ
~gkÅæŠÐ

Z0+Zi{ÎäzZßVätZ°ZŠzÑggZî&+¡¾æ
EY

~Šñ��Ë
uJ-9ƒVÐ1åQÌ7�X´z{',,Zkeg^
~Óx-g8zZ%O˜´7�X~²!c*Zsò
"¤]Æ®Ó½jè

IEñ�Š�X@*ëèÃg{!*ÑŠzâVgzÏfY
Æuz}Æ_.ƒÐic*Š{"¤]gzk~Ô²
Šzu}�6,',¤6~¦�X-ÍsztÔT»Zq-zZa

[ìÔz{ZkËOqÆqïƒä~Š}�6,W@*ì
²�{Z%Ma�̧6,X
"¤]Æ¬ÝzÃåeZË&bZ−+Z.ÅZ:q

Æ_."¤]Æ~gkÅZ’ZÌ-g8̃´~ƒð
ìX²!"¤]ÅƒÐŠ*z„ÔT»Z[J-D

YÐ 1719 ƒeìÔz{-Š’y**ò\gZ<ØäÍ
YJ-ZO~z&45½è G

H
GEÃ{äÅeg¢zV~»gÅ 1728

¶XZÏgZ<ØäZq-Šzu}‚¶Ẑ‹¨éEyúZŠÅæŠÐZÏ
YÐ 1756 Ñ$k,~ÅŠzu~z„Ì»gÅ�gzx~

YJ-�áùƒð¶XŠ~z„�-g8˜´~ 1759

»gƒðZzg!3_ç EEL¬x6,WðÔz{Zjgc*wÑ$k,~)zge(Å
z„¶&Zq-Š}aãgZ<ØLbçk,~ä»gHÔ

YÆŠgxyzgeÐŠz¢zV~ 1770 YZzg 1760�

�áùƒðX
ZyÆˆ-g8˜´ÆFÃ{âVä²!
"¤]Å~gk‚i~Å§sSàÂzKzwÅZzgP
ˆŠv}FzZZVgz,ZzgZÞ,œ~~!3_ç EEL¬x6,
WIXZkyZy~Fà:ä}.â]uZ�xŠ~�Ô
�:Üs‡&ÿELŠg�Éˆ~WäzZáZ,ßÍVÆ
n!i›ÿ

I
LgZ{»»xÌŠî�X
Zy~gkÅ"5Ò3ð EEG¤/Z°¯äÅ§sƒÐ¬aã

Y(äÂzÅXZkä 1959 ¬Ý-ŠZÄŠZ¾)á°
Y~Zy]~gkÅ"5Ò3ð EEG¤/Z°»gÅ�Zkz‰Ü�áù 1947

Y1949 ƒ_¶XZkÆ̂ÛZúàtYg`zZh+Zä
YJ-F 1967 ~Zq-Z+„"5Ò3ð EEG¤/Z°%"ìGOEÅÔTÆˆ

Úþ³nþ³þ³þ³þ³þ³þ³þ³†]'
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Z+"5Ò3ð EEG¤/Z5V!3_ç EEL¬x6,WIXZkyZy~¯ZŠ©”ä
Å (Huisman) Ì»xHì�‡&ÿEL*öìXƒõ}
Les Manuscr i ts  Arabes Dans Le

Mo n d e :  U ne  B ib l i o g r a p h ie  D es

Y~L�zZ 1982 »°Yì¶X&éGRè Catalogues

Zzg{−zsÔŠzâVgzÏfYÅœuÃÒÆË~gzÏ
i!*y~ZkÐ¼(,~"5Ò3ð EEG¤/Z°�áùƒðX1gzÏi!*y~
ƒäÆ:Lic*Š{czs:ƒmXƒÐWy~ÃgR

ÊÊÊÊ`̀̀̀³³³³^̂̂̂…………ŒŒŒŒ]]]]ÖÖÖÖ³³³³ÛÛÛÛ³³³³íííí³³³³____³³³³çççç››››³³³³^̂̂̂llll]]]]ÖÖÖÖÃÃÃÃ††††eeeennnn³³³³ääääÊÊÊÊoooo úZŠä²!i!*y~LL
óóÆÄZyÐŠz¢zV~Zq-ic*Š{Yì"5Ò3ð EEG¤/Z°»g ]]]]ÖÖÖÖÃÃÃÃ^̂̂̂ÖÖÖÖÜÜÜÜ

)A$Ãe$~å(ä ÚÚÚÚ³³³³ÃÃÃÃ`̀̀̀³³³³‚‚‚‚]]]]ÖÖÖÖ³³³³ÛÛÛÛíííí____çççç››››^̂̂̂llll]]]]ÖÖÖÖÃÃÃÃ††††eeeennnnèèèè ÅÔ&
Y~�áùHXtz„Z[J-ƒZ+~gkÐå 1984

F,+ìwÅYCìX~7g~Š*~,·²!"¤]Å
~gkÐ0¥â]ñ�Š�Ôeìz{Š*ÅËi!*y~

’ƒVX1ZkZã(,}»xƒYäÆ!*�ŠZ[ÌZk
"5Ò3ð EEG¤/Z°Ãå™äÅRöñ�ŠìÔYèWñŠy"¤]

Å~gk¾g„�ZzgÕPg�ÏXOçÃgRúZŠÅ
z„ÅŠzZŸ†Æe~F&CÕä EO]~Z+~gkÅ

¬]ÃWCgS�X
-g8zZ%O˜´~àŸzZà"¤]Å~gk"
Ñg�ÔX»ùŒV**eìZzg:Zy,]~RöX
fs~¼Z+n{n{~gk»f™HYg;ìXÅw
ZÍAŠgzÅìc*Ë{mZÌÅqï�Ô@*
¼£â]
ZzgZy~ñ�Š²!"¤]Æ!*g}~Zq-Àò¦g‡g~

Æf‚~ZY¤/ƒnX

ggggzzzzkkkk
gzÏàtL�zZZzgZ÷!*¹{−zsÆqD

Z0+Zi}Æ_."kÐ‚JDÙZgJ-Zsò"¤]
)�{(gzk~ñ�Š�ÔX~X"¤]Å~gk7
µ�Xfs~»g”{P»f™HY@*ì:

Y~Âð 1877ä(V.Rosen) Xgziy 1

hvÐZq-¢~Zy"¤]Åz„¯ð¶�
~Zk (Institute of Oriental Languages)

z‰ÜJ-W`¸XZkÆˆZâ&ëHLñi*~ñ�Š²!
Y~ 1881 "¤]Å«¢Åz„ZÏàtä

%"ìGOEÅXˆZiZVZq-Šzu}àtiZÓy
äZkñi*Åz„‚]¢zV~å (Salemann)

YJ-ðhv„~’X 1905 YÐ 1902 Å�
XèÃg{!*ÑZXk^Æ'×h+"¤]Åz„ 2

ä»gÅ� ( G u n zb e r g ) Šzu}àt·.ç
YEE',v

Y~¾™©¬x6,WðX 1919

ÔZQ (Kratchkovsky) X™Z$h½ð
HIzm 3

Å (A.E. Schmidt) Zzgx (Ebermann)}
}.â]ZkyZy~Ë§bÃZ0+Zi7ÅY‰ZzgWy
~Z÷{−zsZzgZ&½k5å GEgL�zZÅœuz„Ô�&
¢zV~�áùƒðìÔZkK~Zq-plWÒ»xìXt

YÆâÎ�áùƒðìX 1965 YÐ 1960 z„
èÃg{!*Ñ|Z]Æ´z{FZzgfYäÌ}.â]
uZ�xŠ~�X~ª¥ÔggZÔ@*ÆÔŠz�á=Ôš¤/ZeZzg
ñj~ñ�Š²!"¤]Å~gkÆæÍ2�áï�X

)Yg~(

Úþ³nþ³þ³þ³þ³þ³þ³þ³†]'
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(1) ZZZZqqqq----
/ŒÛWyˆ»ƒÐ¬̀ði!*y~F,À

âgHßêäHX
/)±i!*âV~ƒÐ¬ŒÛWyˆ»F,À
ÛZ÷ÆgZ<ØBkR,Z$äÑHi!*y~HX

zZuoì˜VÎg`Æ (Panama) /Câ
~Zzg¾z[dZzªâk (Pacific Ocean) ƒqÃdZÃI

~ŠNMh�X (Atlantic Ocean)

/wxlzZu(ì˜VƒDg~YâgÔŠg|#

Zzg7Š}ƒôpzâñy�ÔZ7»RNqìX
/yz*y~1Š|ZzgåèZ<ØÆßvZq-

‚�X

/PZÑgc*„¸g]~½Zzg¡~Zzw

�6,ìX
Y~m�Æ 1526 /0*ã1$Å«±Zð

!*ã!*Š�á{!*',äyz*yÆZ',Z)ßŠSÅ¯�VÃ“

Š}™hxZâVÅãCŠeZàX
/QÅð OzZuYâgì�f[~W~ÅZzgæt

~è„Å´#ÖŒY@*ìX
/Š*»ƒÐª!*‡°{Zõ7w&ZŠ~‡ìƒZ

ZzgZk»**xLFg*yóg3ŠHX
/Îe*zZuŠJ]ì�0*ã~QìX

Z(Yâgì�ZLziyÆ (Locust) /Q+~

',Z',3™ÌÈ»gLìX

°Š~¥â]

eZË†Z+ß°ÔÍZŸñ8aþ³þ³^¨Œ
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/Z7ZÛ~Zq-Z(VìTÆÕ@ZkÆ
½6,ÑgT�X

/ezwƒÐ¬u~»“HŠHX
/YâgzV~ƒÐgK/w‹ÅƒCìX
/ÍóYâgigZ†Ã¹Y@*ìXZk»ç**u

ŠÔèìX
/gKÆÒpÐƒÐ(,ZZsòoOÛZÎy

%,³¢aì(X 27,24,900 ìX)gK
/W!*Š~~ƒÐ(,ZZsòoZ&+zkìX

ÑÄ( 50 ™zh 24 )W!*Š~

/gK~ƒÐgN*Zsòoâ−x$
%,³¢a(X 289 ì)

/**0c*zZuZsòoìTÅu»g~i!*y

Zôm,~ìX
/6.5ë XEY',ez*»ƒÐgN*YâgìÔúÅ

§sZh@*ìZzĝ7YXZk»ŸŒÛd$ŠzZõMZzgziy

¤/Zxƒ@*ìX 3

/ñŠ*~zZuVì�ƒÐic*Š{3c*
Y@*ìX

/‹Z°c*YYì»c*7YYX

/³g+zZu’ì�!~âbƒCìX
/Wí6íZ(‚0ZVå&%ËŠ/Æ

~(5X 1921 â.ÞZÅx)

/igZ†ìÐWzZi7ïwYX

/ñZV»bk,{d+Ãë�X
/õZñsiŠ*»¤/xF,+¸ìX

(IDIOMS) õõõõzzzzgggg}}}}       

Zq-WxÅŠzM-:       /
ŠzâVZq-„̂zßg]ÆX

/Zq-WçY¦ìÂŠzu~6,;BgÄfe�:
Zq-ŠiŠð»3™Š/ƒY@*ìX

/Zq-Wç~ØZq-Wç~}.Z»«:
ðh~Šk,~$!*ãðh~Šk,~**gZè

/Zq-!*]DÙZgì:
Zk(ë�Z#ËZ%6,CÙ¿5!*]

¾X
/Zq-Z**gœFg:

Zq-qÆn¹ÐpZéqƒVX
/Zq-!*iZgÈƒ**:

»**ƒ**X / Zq-0ƒ**
/Zq-0*8**îÃáezCì:

Zq-¿Å$+¼Ðy»y',!*Šƒ@*ìX
/Zq-0*îVg»[~ƒ**:

^ÆnÚgxX
/Zq-6,ÌÎ´`:

6,ÌÔ´`Ð4ìX

Ÿñ8aþ³þ³^¨Œ
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/Zq-èŠz»`:

Zq-D+Û~Šz»x™**X
/Zq-F,¿Æ¾�:

ƒ1„Š¶ / WgZxŠ¶zZÑÃð7
zZá�X

/Zq-x»–gZÌ¹ƒ@*ì:
**ŠZg~~ðhZ‚Ì–gZÔƒ@*ìX

/Zq-Âš/zZ™ÞŠzuZ4mJ:
Zq-Â',}¸Šzu}Ì',Zð»:L¶X

/Zq-YyŠz‡̈:
Z•ÅŠz4 / ¾wZ$Š

/Zq-k~Šzè7g{Mh:
Zq-*x~ŠzŒZg,7g{‰X

/Zq-g#DÙZgõ:
{ñlg3~(,ZõìX

/Zq-×x~ƒ·:
ƒZq-„qw~¤/ëg�X

/Zq-èâg@*ìÎß&×c*Vc*.h3D�:
ÈzZÑZK¾ðÐ¹ÐÁizgzVÅ6,zgl

™@*ìX
/Zq-¾eg•:

ËÃ',Z¼ÐÂ / :ËÃ',Z¼Ô:ËÅ!*]’
z{ic*Š{',Z¾ÇX

/Zq-:”Šz”:

Zq-ÆˆŠzu~Ð!*]zZµƒ**X
/el,|Z•MÅK¯**:

ËÅgZñÐ5:ƒ**ZzgZKZµgZñ
‡ì™**X

Ÿñ8aþ³þ³^¨Œ

((((329 YYYYÔÔÔÔÑÑÑÑgggg{{{{ 2021 ����ZZZZ!!!!****]]]]::::‚‚‚‚bbbbÃÃÃÃ̂̂̂̂,,,,))))####BBBB
&(b X1

í0+ (c X2

»Ñ¢5½ø
EEY

(b X3

µ} (d X4

È**uÔuŠgŠÔìÆZz6,~z (a X5

~({ŠÆ;n}~ŠgŠZzgÓCð~¶
ŠkDÙZg³¢a (d X6

(Troposphere) °æO{!3h.ç
GE

GO{ (a X7

tÓx (d X8

ZK̈ã¸] (a X9

1908(a X10

Ñwf!¸g] (d X11

MÅ (c X12

B‚w 28(c X13

(Neptunium) 04 (d X14

Zìu (d X15
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ZjwÆŠâ7ÔZ6sZzgZOðÃt„¶

kd$Zjw»ç¤ƒäzZÑìp)oV~¥Å
®ZŠ~DÙZgÃ@VÆÌ̂{§pZ{ZŸ†7ƒg;
åX¥Åq¢~»œ‚¶K:qÝ™**ŠØZgÃWg;
åXZjw¾d$Â~zZµåX®Z¥Zzgu6,„

|Z]Æ̃ZzgçÑC)b¼ic*Š{„¸XñµÅ
4,Z•Yy™Šâ7ZÅuäZ6sÆ‚Bu6,„

|Z]ZzgZOðÅ¯g~)ÔÅX¼ˆzm,
WNX‚b*yÆ!iç NLEuäÌZK?m,7ÅXP
u6,„|Z]äZk?m,ÃëwY**ÂZ6sÃ,
X™9t—ZäÎXZOðÆdgMZyäduÃ̃g

™ŠÙƒñ3YäzZàÃzVÐŠâ7™r#Ã
Š¬Xgc*èÔ'ZBÆZq-åZzg‚b*yÅZq-

{ZzgÛR,2äzZàZq-!ø LäËÅ6,zZ{:™D

ƒñizgÐ¹
LLtduÂÐWŠò�!åŠzgÅ
Ãh~ÑD�XHqÝZyÅ?m,»?pŠÂpŠŠzuzV

ÃÌpZ{(Z{6,.ã~eZs�‰‰‰!!óó
duÅ?m,¶
z{Óx¥Æ‚tCÙß

Gg{Šy~Zq-‚³Š/™,ÐX�¥~Zq-�l

Zzgzß!aZ™}ÇXZzg¥gziZ:ZLZjwWN
ÐXZ¹t}.˜ÑhƒÇ
7¥xdu¾ŠyZL
YŠzðŠ/»Z´y™Š,Zzgz{ZkŠ/ÃŠÚc*™ä

Ðøzxg{YN?
f7z,Šâ7ZÅuäçnÅ4,Z•

ZzgŠvZ‚E+{Å;]ÃBƒñduÅ?m,Ã
uZ;ÔZyÅÈZ‚ÛZðÅZzgZyªCÙÅ
ZyÅZk?m,

Ð)oVÅq¢~~¢zgZŸ†ƒÇX
QŠâ7uäÓxÑ»ñ)Ði!*ãZzg

Ÿñ8aþ³þ³^¨Œ
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Zq-âFÆfg=ŠgpZ„Å
z{duÅ?m,Å¯k

ÆZ0+gZzg!*CÙp[n™,Xkd$ZkßZjw»
ç¤áµìX]tÆ‚B)»ƒðX

ŠzŠy»ƒñpZk?m,ÅÃðÍô‹ð:
Š~X;VZÚƒZ
Z6säduÆp[»yQXp
duÆZEyZzgpŠZOŠ~~f¨{',Z',ÌÛt7
Wc*XZtZyÆn}Å®Zzg(,"ÐX)oVÅ
q¢~~ZŸ†Æ‚B‚B‚g}ZjwZzgD~
Zq-eÅc‡ìƒðXƒÅÃ,Z[duÅZq-
Zq-w•6,Iƒð‰XZzgƒIZiz‰ÜduÆŠ/
Å»g~Š9eT¸XZŠOdu(,}ZEyÐZL
ŠgkzD+göÆ»ñV~'w¸ZzgŠ/Å»g~Å
§sÐ‰Ã,¢à‰XPq‡åzVÐg;:
ŠHXZ,VäŠâ7uÐDe$Å
duÅŠ/Å
»g~Ã7Wg„ìX…egì
}ZkÐZjwÅ
$+**ò:ƒXZzg‰‰‰‰?tÈ™z{Z‚E+{−‰XZq-Šz
Z‚E+{äZOðÆ#³¤/z\ÐmgppzZá
PMZyÃZk!*"$Z‚c*XZ,VäW™Šâ7uÅ»g
™ŠÏ6,W™ÎZÑ]9}GXŠâ7uÃÌ¡÷
ƒðXZ,VäduÃZyÆWs]~ÔHZzgZy

ÅZ´y™Š{?m,Æ0Z6sÔZOðÆPMZy

ZzgZyÅpŠÅ¡÷»ZÖgHXÂduä(,}ZOŠÆ
‚BZ¹¢ŠÑc*
ZyÆZ´y™Š{Š/Ã™äÆ

nZ¹Ë{mnÅ»g~Å¢zg]7XzZãH

Š/yZy~ƒÇXƒaZk~$gx@{Î

Ñq-ƒÃÐXŠ/e»ÆÒpÐ (Observer)

Üseg0*õ4~»ƒYñÇXÓxZ6sÃe»
‡ìgppZzgZkz‰ÜŠ~ˆ@Zc*]6,ñÐ¿™äÆ
nÚgxƒÇXZ¤/~FgƒYîVc*÷}‚B}.Z:
™}Ãð**6ãqŠX7WYñA$ÌZy�áYZvŠ/
ƒ™gìÇX÷}&ƒ.g�á¤/Š¼®)ÔYzh+Zzg**Ü
~ÐËZq-¤̈DÃšNz{tŠ/íÐ4Z0+Zi

~™Š3ñÇXŠ/ÆWÑ]CÙz‰Üøg~ÙA~
gT�XtŠ/ëËÌz‰ÜZzg}Ì™ÆŠ3Mh

�XQduä—ZDƒñ¹:LLZ¤/W\…ZYi]

Š,ÂëW\Å×6,Ð„Š/ÆnŠg»gÃðqZV
B‰‰‰?óóŠâ7ZÅu—ZäÑZzgW~Æ!*CÙñ�Š

_è NE±è
YNEhezZá|Z]Ã‹ðŠ}Zk§bduÃ

eZcWÑXdu—ZñZzg!*CÙä3z‰ÜZKßg]

Ññ̂^gK™àX
duZq-ŠyZe7-ZÔ~âa-Æ‚t

WñÂÍc*‰ƒÃ‚,$ÎóŠHXƒázƒ‰XQ
duÅg−)ŠZgp\g~WzZiÍ̃:LL‚³Š/Zjw

ÆÑ†zgåe}ª',zil&WƒÇXŠ/ic*Š{
Ðic*Š{Gg{4~»ƒYñÇX¥ZLy~Zk
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ƒäzZà@*íÅZ:qŠ,XLZjwWæzgÄwóZzg

Šv~̂fgZùÅÌVZkmÐegZÇgZzgg¤gZV

|Z]*.çE>Eu6,„|Z]z){ÃIZiz‰ÜWÇ{

™,X]t!óó
Z6sÆZq-Šz‘Z‚E+{pF×V™ä

Ñ
tZ´y¾ÅZYi]ÐHŠH?Î6,zZ,̂guät
!*]ÍàZzg¹LLW\ƒÃtZ:qŠâ7uÆ¬Æ
_.Š~YCìXZk!*"$ƒÃâFïYñÏXóó

ZjwÅCÙ)®)ZKßŠZ*Å“{™g„
¶XZjwQÐZLâ.ßVÅ—ZVVZzgZyÅ-$
5ÑZgÂVÐ#pƒg;åXÓxZ‚E+{ÃÌZ[lÆ
Šy»ZOgåZzgduââ˜h}Ö@™Îgì¸X

}.Z}.Z™Æl»ŠyWc*Xdu»z„qw

åXPZq-4åiä¹Ì
H!*]ìdu¼
»g~Ã7Wg„ìXduäZLZy4Z‚E+{Ã

¢ŠÑc*
ƒ¼ÇìX'W\Z6sZzg”V6,Ã
gOXZyZ‚E+{ÃZLZkƒ.g�á¤/ŠåLduó6,7gZ
½z=åXduäZyÅW\V~&Š@XZyÆ
Š¬×Ü]•XZyÅÌW@½WNXZ,VäZC
gcñhZZzgQZq-½7gÂZ**ðzZEyè»Æ‚B
yZy~Wyq¢ƒñX

)®)ÛÔ2ZzgŠëÆ¥¸XƒÃŠÆ

Z±gÐyZy~Íw=ÍZ¯™9Zg3Æn
¹XgLŠÆ”VÃ‚tZzg(,}ŠÆ”VÃZy

Æú9ZHXduäÙAÐìÅZq-Íg~ïà
XZLƒ.g�á¤/Š¼®)ÐZÐ”VÆÍw=Í}Æ
Ö@gppÆn¹ZzgŠâ7uÅ§s—Z™ŠÙ

ƒñðZÏÐZyÆ×6,g¿0*ãÅ1LÞ|ð
X�á¤/ŠYzh+ÃZ�ág{HXZkäYŠz¤/zVÅ§b¥}

Š3DƒñZzg!*'™Dƒñ¥ÐLLZq-gzB»
]Âî OóóÔHXF”Vä¨ƒñZq-gzBÂËä
0*õgzB»]Âî OŠ¶ÅÃÒÅXYzh+ä¹z{0*õgzB»
]Âî OáÇZzge<3áÇXƒ©ÑXöŠ¶
zZá^ä!¹é OŠ3™¹LLe<á™ÂŠ3ñóóXƒ

ùñ™©ÑXZkÆd̂uÅ@Ze$Æ_.
Yzh+ä0*õgz9»]Âî OìÅÍg~~gÄŠc*X

du‚tWñZzgƒ”VÃ@Ze$Å
Z[

z{ðhZ‚tWNZzgÍg~~Æ]Âî OÃŠÙƒñ
W×W×úƒDYNZzgZk(¦ñ9}

ƒYN˜VÐ]Âî OZ¹!*ÇÃ7Wg;ƒXÃðËÅ
§s:ŠA'Íg~Å§sÃƒXÃðtìw:™}


÷ZÃ,Šzu}Æ',Z',7Xc*Šgìƒ”V»
Íg~ÐÃ,ZµZµƒÇXÃðËÃŠ.:Š}Xú
±0Ð¬ŠNB
czVÆnèz){:ƒVzg:¤/
YîÐX
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Z[duäizgÐ¹:LLHW\ƒÃÍg~

~ñ�Š]Âî OÃWg;ì?óóƒäZq-WzZi~¹
:LL7u!Xóó¼”Vä¹u…ÂÃWg;ìXÂd
uäZ¹Šz!*g{Íg~ÐŒÛd$ƒäÆn¹:ZzgQ
W×W×ú±0Å@Ze$ÅXZ[”Vä¹;V

uÔZ[…öÃ7Wg;ìXduäx̃™Óx”V6,

ÃeZàZzgZzgQZq-%û¹:LLHZ[ËÃÍg~~]Âî O

Š3ðŠ}g;ìXóóƒäZq-WzZiƒ™¹:LL7
u!XóóQ¹HÍg~~]Âî OÆ´z{¼Zzgì?ƒ

”VäQizgÐ¹LL7uóóX

A$du{ñÙÐÍg~Å§sWñX1LÞ
ÅàX0*ãÅWÅ§bZ»ÅXZzgQ,<£
Šƒ}ÐìÅÍg~~0*ãeZÜÑzqHXZ(™D
ƒñz{W×W×¼$+$+ZDƒñÍg~Æ¤/Š̃t
ÑÍc*
z{‰ÃðYŠzðÜ]ZŠZ™gìƒVX‚g}

aÔZ6sZzgŠâ7™r#X{ñl9}ŠNgì
¸
q-¤”VägpyÆ¹»e0+ÃWäÅ
§bØgîc*X

LLz{Šd]Âî OÃWg;ìXóó
LLz{Šd]Âî OZz6,ÃWg;ìXóó

ÖZq-WzZiZ½~:LLZ¤/]Âî OÅ(ÃðZzgq
g¿YñÂ‰‰‰?óó

ƒäZk5WzZiÅ§sŠ¬XŠâ7u

ZzgZ6sZq-ŠxÐ<ÍZ‰Xz{ZjwÅç¤™äzZà
šÆ**øèx]¸XZ,VäZ�ág{ÐƒÃgz»

ZzgŠÑ‚Šc*X¼®)WÐ(,JZzgZŠ[Ð¹LLu]Âî OÅ
(ÃðZzgqÌgÄMh�XóóZkäÍg~Ð]Âî OïÑ

ZzgZkÅ(Zq-¤/ZƒZØZV™gÄŠc*XCÙZCÙZØÌZz6,
ÃWäÎX**øèx]ä¼®)Ã�á!*ÏŠ~XŠv
”VÐÌ¼ÎZÑ]GX

**øèx]ÅZYi]ÐZjw9£4/õ FNHEÅp
OðˆXƒae»ÐygzZ:ƒñXŠâ7uZzg
Z6säZLZfZyÐç°e„XZfZyäZK
zWZÅ¨Í-ö

GE»bCÙ{™Dƒñ¹:LLW\Æ»gÁ

Ãøg}WäÅZ:qŠ¶Ðëä„IHåXë
ZLZjw~¸ÂŠ9eT�Xëä”VÃÔZy

ÆZìuÃÔZ‚E+{ZzgZyÆŠâ7XÆgzwÃ
Š¬XzZ¢š5é GGSW\ƒ|Z]‡.Þ°p�Xóó

Æ¬zy»]tZŠZ duäßW\VÐƒ

HX

ŠŠŠŠ////ÅÅÅÅzzzzŸŸŸŸssss####::::
”!ZkŠ/ÃKÆn…PZq-qzVÃ'

VÃë‚bÅi!*y~LLZ˜q]óó ƒÇXZyqz

ë�XW�Ñz¬]™D�X (Terminology)
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”!tŠ/âgÅZq-{¤LLZYsóó

�ZzgZYs 6,«ìXâggzÝÃë (Refraction)

Z5Ð¢CÔZCgZ3ps™** Æp�&×**ÔDÔZLg
z){X

t{¤Hì?âgZ#Zq-Ës

ÐŠzu}ËszZô~ŠZ4ƒ@* (Medium) zZô
ìÂZCgZ3ps™@*ìXZk{¤ÃZYsèâg

ë�XZY½âg (Refraction of Light)

ÃZAZsèâgÌë�X
Hì?zZôÃzaÌ ( M e d i u m ) zZô

ë�XŒVëZÚ™B
ƒZZq-zZôìX0*ã

Zq-zZôìXßÔe+ÔZÔÔhz){zZW
�XzZôÅ&9�:

(Transparent Media) ËszZW  (1)      

(Semi-Tranparent 4ËszZW  (2)      

Media)

X (Opaque Media) )ËszZW  (3)      

ËszZô£ë�?XzZTVÐgzÝ
W‚ãÐ¦/gCìZ¹ËszZôë�XªX
qzVÆWg0*gëW‚ãÐŠNMh�z{ËszZW
�X}ƒZÔËshÔ0*ãÔe+Ôßz){X

)ËszZô£ë�?XzZTVÐ
gzÝW‚ãÐ7¦/gCìZ¹)ËszZôë

Ÿñ8aþ³þ³^¨Œ

<

<

(Incident Ray) ÃqèzZµ

(Refracted Ray) Ãqè!3š‹ªî EE

(Normal) qŠ

ƒZ
)"zZô(

0*ã
)ûzZô(

(Incident Angle) iZztz̧q (i)

(Refracted Angle) iZzt!3š‹ªî EE
(r)

1 {{{{



����XXXX
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�XªXqzVÆWg0*gëW‚ãÐ7ŠNMhz{

)ËszZW�X}»½ÔÇ~ÔŠ-Zgz){X

³m,¥ZkŠ/~ëÜsËszZTV„
»_·™,ÐXZ[ËszZTVÅŠz9�:

( R a r e r "ËszZW   (1)   

XTransparent Media)

( D e n s e r ûËszZW   (2)         

Transparent Media)

ƒZZzgŠv™‰WxÔ;àgzXz){
"zZW�X0*ãÔßÔËshÔe+ÔZÔ

z){ûzZW�X”!ZyãCŠ~Z˜q]ÃKÆ
ˆ…Š/Ã'W‚yƒÇX

ËZq- ( L i g h t  R a y s ) âgÅÃÑ
~™̂C (Straight Line) zZW~åâè�

�XpZ#z{Zq-ËszZWÐŠzu}Ës

zZW~ŠZ4ƒC�ÂZCgZ3Zq-‡âyÆ�ps
™C�pCÙzZW~Zy»gZ3å8û EL�„ƒ@*
ìX

âgÆgZ3Åp~c*&×ä»‡âyHì?âg
ÅÃÑZ#Zq-"zZôÐŠzu}ûzZô~

Å§sN�X){
 (Normal) ŠZ4ƒC�ÂqŠ
(Š¶(ZzgZ#ûzZôÐ"zZô~ 1 �)

ŠZ4ƒC�ÂqŠÐ%æFM})Šzg(ª�X){

(Š¶(X 2 �)

Ÿñ8aþ³þ³^¨Œ
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����XXXX

>

>

ÃqèzZµ

Ãqè!3š‹ªî EE
qŠ

0*ã
)ûzZô(

ƒZ
)"zZô( (r)

iZzt!3š‹ªî
EE

iZztz̧q (i)
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Z[Z¤/Zkqª~Íg~~0*ãeZÑYñÂ
(Æ_.]Âî OÐFƒäzZàÃÑ 2 {
�)

¬ûzZô0*ãÐ¦/gC�Q"zZôƒZ~
ŠZ4ƒ™qŠÐŠzgª�XªZy»qînÅY+$
ƒY@*ìXŠzu}sV~Zy»qî0*ãÅRÅ
Y+$ƒ@*ìXZk§bt!3›½pî EÃÑŠz!*g{øg~Wç
J-B�Zzg]ÂîO…0*ãÅR~Z½ZƒZÃW@*

(Š¶X 4 (Zzg) 3 ìXfs»{
�)

ŠŠŠŠ////ÆÆÆÆnnnnŠŠŠŠgggg»»»»ggggWWWWÑÑÑÑ]]]]::::

³m,¥W\ÃtÎZwÌ*g;ƒÇ
LL‚³

Š/óó™äÆn{mnÆËWÑ]Šg»gƒD
ƒVÐ?‚³Š/™äÆnLL¸g~½ÁŠ/

óóÅ¢zg]ƒCƒÏ?‚³ ( L a b o r a t o r y ) Ç{
Š"Zjwc*Š/Ç{Ð!*CÙ)¼ÑZ_ÃÅpgnp

ƒñ(7GYMhƒVÐ?Š/™äÆn»°
yaW@*ƒÇ?)¼ÑZ_ÃÅpgnpƒñ(HZjà¥

ÌgLñL‚³Š"™Mh�?Š/Å»g~

Æn»°z‰Ü4ƒÇ?Š/™äÆnÌ»°z‰Ü
Šg»gƒ@*ƒÇ?z){z){XpZkŠ/ÐW\ƒÃ
Z0+Zi{ƒŠHƒÇZzgW\ÃW\Æ9ÎZßVÆ�Z[Ì

ï‰ƒVÐXZzg;V!ÃðZkŠ/ÆWÑ]Æ**xC
Yì?

**Üä(,|™Ô¼gu™ZzgÎ!ƒñ¹:

(]Âî OÔ 1 �)
(Íg~Zzg 2 �)
(0*ã‰‰‰‰‰‰‰X 3 �)

Zzg'Üs¸&uX
duä**ÜÃ�á!*ÙŠ~Zzg¹Z[C�Zk

L‚³Š/ó~ÃyÐËWÑ]ZEwG‰
�?ƒgzi'çO{i0+Ï~ZEw~WäzZàq,„
Â�X:¼…ÎÔ:z‰ÜÎÔ:¼6,.ãƒðÔ:iZZ+
ZÛZŠÅ¢zg]7,~Ô:™sÌðÅ¢zg]Ck

ƒðXÃZ+{t
Z#eìA$ZkŠ/Ã™ßZzg0Yî
ƒÆÑeáX

Qduä¥Ð¹
Š/Z¹™~WŠH
ƒÇXp”!W\Æf‚~¹ÐÎZÑ]Wgì
ƒVÐ‰:Íg~ÆOñHëeñÅ\àc*»õ
Æ†k»ZEw™Mh�?H]Âî OÆOñÃðZzgq

ZEw7ÅY$Ë?H]Âî OÃëeZ],lZz6,Ð7ŠN
Mh?]Âî OÃZ¤/nÐZz6,ŠBÂHz{…Ã7Wñ

(Å§bZ¤/\àc*Íg~~¬Ð0*ã 4 Ç?{
�)
Å¼lZgñ�ŠƒZzgQˆ~Zk~¼0*ãeZÑ
YñÂHƒÇ?H]Âî O0*ãÆ!*CÙÌÃWYì?Z,
¹ÐÎZÑ]ƒMh�XZyÆŠ!*]ËZzgz‰Ü
<!W\ÆZòZ&éEOW\»ZOg™gìƒVÐX³m,”

Z[}.Zqƒ!
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RËyZq-‚Š{‚W!ìXZq-È{:T~wZg]Ã
ÈZzgZq-6g3Y@*ìXZkÐÃ3**åäc*qzVÃ
Jqª~Ñä»6,zªåY@*ìX}ßìÅÅ
ŠJ]Ãßì~ZzgèÃuZd~ps™**X

WvÅŠgc*ÄǢgUẐ0+Zi{Î1ŠH
ZßzV
c*"âV~wZg]',ŒÛZggppc*v™äÆpZm0*ñ
YD�X¥x@*gõÐ¬ÆiââVÐt™1ŠHå

LLgzKóóZK̈ãpgZu»Zq-ZëzìXâCÙ+»ìwì

Z**`ÆŠZäc*ZyÆÕ@?Wv?ÈäYDp̧Qt
Šgc*ÄƒŠH
Z¤/ZyÃ0*ã~eZw™Wv?åc*YñÂÞ
ŠaÅßg]~W‚ãÐÇƒYD�XZK̈yäJ1

ßzVÃ¤/xHYñÂ»°z‰ÜJ-twZg]Ã',ŒÛZggnp
�XZzgZ#ÞŠaÃWvÆZgŠ¤/ŠgÇ‰¡ßzV?

Z&+ÞYñÂZk»0*ãggZ]0™ZhY@*ìX-VZ’Zðn
ÆLLàUóóc*–gz‹V»gƒNX

!*syZK̈âVäJ1
ŠDz){Z¤/ˆ~åäÆ
n7,Zg3Šc*YñÂPaZƒY@*ìc*PÅñ�ŠÏÐ
yZ[ƒY@*ìXaètßg]qwñizV7¶OçZq-
5Šgc*Ä‚tWð
ÇhJ�{&Ë^~eJÜW‚y
ƒ@*ìÔZÐP~gzKÅßg]~åc*YYìX)Ù~Å
ZÏgzKÐW`Àëââk�(X

^-VäP~gzK»Z’ZðZzg½7gZEwÑzq
I[~ZrVäPÅÂ~¬ïÆ 2600 HX½ã

îg6,ZEw™**J1Xz{opnñƒñWL»ðhZ‚
z@*i{nñƒñWL~5™ZK¢zg]ZzgpZéÆ
_.ZÐ»g™feX"5½5ë EGE

Y&»45»4è
GEGGZkŠ*:d$~p[

6,zZym³Zzg"kZnÅgz‹VåðYg„‰XX
~&Òð GLVZzgílÅ¯j+gz‹V�áï‰X
Oçtª]Å!*]7ì
¬ZzzyÅZXŠ»Z̃
^-VÆuìXt|Y+Æn…ic*Š{ŠzgJ-

Ÿñ8aþ³þ³^¨Œ ¤CÙµgÃgz¹

xZXŠZ] 100

ààààgggg / RRRRËËËËyyyy



47   2021 ZÆ',âx)Ô5Š‹ ‰^ñß‹ QgŠz

âè~ÄÝÅ¢zg]77,C}ZZlxÅèT
~Z•ð�gŠgc*ñBÅè�áï¶ÔZÐWv~å™

k̂uZd~psHY@*g;ìX̂-VänSƒðè
ÃZq-(,}Yg)c*Z,eðwúeJ‘(~eJÑTÅ
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