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�x
»Ñ]ÆZï[Ã‚bë�XŠg]ÅCÙ—ÅâÎÔS¤ZzgZÃŠe$ÃKÔYiZzg6,ppÃ‚bë

�XZsòEx~ZÐÐZÅ3¨4è GGGEë�˜VWçZzgŠ!*]ÐDqÝHY@*ìXQgŠzi!*y~ZkYõÅn»ªŠxu¦
äZVc*åÔMVäZ¥/|~‚4Î‚Ì‡ìÅ¶X°iâ:Zk»xÃWÐ(,JäÔ
ÛzrŠ¶ZzgQgŠzZŠ[Æ
Zä~
ZkD»ZŸ†™ä»Z̃eZË·ZÅ6,zm,™r#ÆuìÔMVäÔM‚wÐ‚bÅ¥â]ÃQgŠz6~¬x™ä

ÅîYg~g¿ìXZyÅu6,4~g‚!LL‚bóóÅZ�á®).e$„Zë»xìTÐQgŠzŠZV¡CÙ·Šg]Æ!gZiz
gñiÐWÇ{ƒg;ìXZkg‚!~o½Æ¢ŠârâCÙ‚bǢÐ&zŠNi!*y~Šg]Å»g™ŠÏÆz{ñC

1}YD��„ZK̈ãÅµÐQ½D�X
Zkg‚!ÅZq-{m!*]tì�ŒVñ�ŠZ]ªD‚bÆÇø»]6,ÎaÅŠú]Š~YCìX‚bZzg

Zß:~ģ�hZY@*ìX[V»Zq-ŠZ:vkÅZq-ìZkz‰ÜJ-z�Š~7WCZ#J-�i}Å‚g~̧ÂVÆ‚B
Wë[Å¤/òÌZÐx:ƒX‚bÆ6ðö~Šg]»(,Z;BìXŠg|#»CÙØ&+Z(>î GX�Zq-1~ì˜Vøg~n~
ƒZWx~$+wYCìX[V»Zq-ŠZ:gzK0™Ôù~pyÔpyÐÂZ**ðÔÂZ**ðÐ=zƒl~$+w™�»g™ŠÏ™@*
ìz{Šg]Æ™Ø�XCÙY0+ZgÅ‚÷~H‚bìÔâCÙ‚b„YäXg9êLâŠg~^ùeÛìÔz{

(»ßZìÔ1ZkÆg'×zgñiZß:~��Xtg‚!Zy!*ÂV6,̈g™äÅŠú]ŠêìXŠg]Z¤/ Embryology)
0*ã:Š}Â‚b~¹Vfì�Zq-¢{0*ãz�Š~Ññ?tKVÔt$z)zZºÔtÃ{zõZÔŠ“zŠgc*Ôdz',ÔtovÔ%r
â„Ô�‚bÆñç¬]�Ô¾äðÅ?

â´»Zˆy�LLâx)‚bóóÅZŠZg]™D™DeZË·ZÅ6,zm,™r#»f‚Zß:zg1šMÅ§sKzw
ìXZrVäZK"LLŒÛWyÔ›yZzg‚bóó~¹ì�ŒÛWyẐq-dÙZVìT~‚bZq-gN*‚bk,{ìX
‚bŠg]Æ™ËVÃK»ÜsZq-W!ìX‚b‡âÈŠg]Æ@*,ìXÎg`f[Ðƒq7ƒ@*XNhZK(
Ð?Ø7YXT0*ãÐ!*CÙg{7$ËXw‹»ZìuÔ}»ZEyÔZz.$»Z4wÔYwÅíÔmc*Å¯Ô‹}Å
šîÔƒZTÞ‡ây~«}ƒñ�Ô�$+w7MhX

‚bZyƒÅ=ôÆ´z{Zzg¼™7$ËXŠg|#Åa,i}Ågî"$Ãé™Šg|#Ãu!z�áŠZ[ÔYwZzg
(ÆnW\ÃŒÛWy Hardware (ìÔ1̄ÑŠ~W!) Software iZg¯Šî�ÔZkÅ,‚b~AÏ�3,xW!)

ˆÆ,]7,"7,,ÐXtg‚!ZyŠzâV!*ÂV»Z�ág{ŠêìX¢zg~ì�tg‚!ÌZ(„=w¬xƒT§bW`À
(=w¬xìX Mobile ñ!*b¯y)

!	Z ›g
â‚.zZõe·Ô¹gzÍZ-Eg; 2019 Z6,s &20
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(James Webb Space ¾zd$ÜðŠzgÎ
Æ**xÐ�gìÔZq- TWST �
 Telescope)

Zzg”+ (ESA) ÜðgœÇ{ìÔ&-gz8ZðZà
Æ¬zyÐ»gHŠHìXt**‚ (CSA) ZðZà

ÅƒÐ(,~Zzg¤!gÜðŠzgÎìZzgT (NASA) 

» (Hubble Space Telescope) ÜðŠzgÎ
ÃÛZúŠH** 2021 Šc25 Ã JWST YdìX

ÅÑH‚V$ÐÑõHŠHXZÐT ESA ÃgZî~
Ð4gm,zß×Zzĝ8LÛZë™äÆnem,ZíHŠH

kHic*Š{™sŠ¬YYìX 100 ìÔTÐZâYÃ
ÑÄ³¢a»^™äÆÔ̂tŠzgÎ 15 i}Ð

ÃZL»ÑC0*gåÅ(ÔŠzu} 2022  †g~ 24

6,àXt7Zzi}ÆŒÛd$ (L2) 7Zz Lagrange 

eZËiZ@@{yÔ5Š‹J]ñrŠ8

eZË;ÖŒ
Zq-‚0ZV»Z}XZ*X-XÐ**‚J-»^

eeeeZZZZËËËË;;;;ÖÖÖÖŒŒŒŒ
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Ü~æ…ÆÒpÐZq-L£xì�Îg`Æ
#³zZµìXtæZgŠzgÎÃÎg`Æ¤/Š¤/Šl™Dƒñ

ãCŠ~îg6,Ã JWST i}Æ‚BÑí~',ŒÛZgg‚rìX
WäzZàuÐ!*CÙZÐZgi+gzÝ»ØÎñÇ@*
ÜÆ

Æ(Big Bang) 7æ{´̧VÃŠ¬YnZzg&ëEL
Y

K
ˆ»Ñ]Å@*gõ»6,Š{ZVc*YnXtegZë‡V6,Âz
%Ãi™}ÇÔª»Ñ]~«gzÝÔZ’Zð»Ñ]~

KîV»¦ƒ**Ô*gzVÔ6,zI&Ó42.ç FGEH~bo-,çHEÔZzg(gzVÅ

aZöÔZzgi0+ÏÅZ’ZX
Ðic*Š{{ 1200 ¾zd$ÜðŠzgÎ¯ä~

14 q‚0ZVÔZbZzg&½5Àö
GEâCÙ+äz1ÔX»m
Ðic*Š{Z%Ogc*2V(ÐåX 2 7 ˜´)Zzg

ÆWNWZzgWÑ]ÅZÔZzgYõ**‚ÍeZge~ JWST

‚0ZâVZzg 43šJWST ƒðXÍeZgeZðWn~
Zbk6,ŒìÔTÅªŠ]â.ÞZÅxc*CâCÙƒ]

™gì�XeZË (John Mather) 6,zWYyóŠg
e÷6,z¤/Zx JWST ;ÖŒZkšÅZq-digÁ�Zzg

ÆnZ�mZzgê Astrophysics ‚&4h4iï
JEHHZzg

Wî^gÝ7ÆÇ}6,Ã,̂�Xe÷6,z¤/Zx‚×Æ
îg6,ÔZL™ŠZg~ÔeZËŒzd$"5Ó4h½ð

HGG\Æ‚b

6,z¤/ZxÅôZãZzgZOx6,»x™C�Xz{Zk!*]ÃD¯C
£œÆneZzgC ]‰9†m9rôÔ �
Zy»u**‚Æ

gìXZ7ZL�á0+ZgP*ÆŠzgZy!*z‡gZ-ZgeiZzgSc.ç I
FE

N A S A  H Q ~2 0 0 8 ÐâZiZŠHì‰

Zzg Exceptional Performance Award

~Dg^aÃ±gm,i+.$g^aZÁÏ 1983-1981

ÆŠzgZy»ðz&Í-ô GGS’X 1976-1973 Zf$Zzg
Sk*y~eZË;ÖŒÅ-Eg;ÆŠâVÐá
™**‚ÆŠÃZgR,J-Å»xçVÆ!*g}~Zq-¿¦k,
7ÅˆìÔ�zZãîg6,tCCì
pZ&¾§b‚b

~ZK'g]Š3$Ë�Zzg)]Ã»x!~$+w$Ë
�XtpZ&Zzg±YVÆnZq-xF,(»»x™}ÇÔ
{mîg6,z{ßv�‚bÃWÐ(,J**eT�ZzgçÑ}

ÑÑÑÑõõõõ))))ÑÑÑÑõõõõzzzz««««ZZZZqqqq----ZZZZkkkk,,,,++++
ggggZZZZ––––ììììXXXXÑÑÑÑõõõõ‚‚‚‚VVVV$$$$::::ÑÑÑÑõõõõ 5

»»»»
!!!!5555ÒÒÒÒ5555½½½½øøøø FFFFGGGGÔÔÔÔÃÃÃÃggggzzzzÔÔÔÔÛÛÛÛZZZZúúúúŠŠŠŠHHHH********((((

J]ñrŠ8

JWST
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ÅF,¹~ZKÑZ•eT�X
;ÖŒÅaZöyz*yÆà~~ƒð�RzŠ|
ÆâZ1VZzgZyÅy™Š{qgÂV»àìXZy»mZq-Zd
½c*CyZäÐìÔ�½ZzgpZ&Å)zZ]6,¢
g‚rìXZyÅzZ−{ÔpŠ»ÒÐÃgrZ−ƒäÆ**ð
Ñzq„Ð‚bZzggc*è~;ÖÅŠpÅj,Z‚ÛZð
™C‰Ô�
Zkiâä~)©à!*]¶X

 ÅZq-ZZ
Å{-

÷EZ# 1957 t!*]‡.Þf™ì
ZÆ',

W�y*gzVÐ½ZƒZåÔ;ÖÅ**ãä”VÉ

yZäÃ™sW�yÐ¦/gDƒñZ_545ë FNGE(g{Ã  7g}
ŠÚÆn¦HÔ&gzkäÑõHåXZkp̈©ä
‚]‚!`;ÖÆf‚6,Zq-ÑizZwîghZZzgZkä
Zq-ŠyÜð‚0ZV“W»pZ[Š¬X

;ÖÅZ’ZðZj#©ÆÂgA»â•M~ƒð
�
Üs±YVÆnºmåXqw„~Zjwä
ƒ.ģVÆn;ðZjw~‚b7,"»ñµÛZëH
åÔ;Öä‚b~ŠZ¼heÅ7g~»g~ÅZzgZk~
ZÐ»x!BXpZ˜tå
‚b7,JäÆn7~

åk»NÂåX¾ßg];Öä‚bZL¯kÅ
Šzu~±YVÆ‚Bï™-XZÏ§b;Öägc*èZL
¸ðÆÃgkÅÂ1VÐpŠ„-@*
»Ò~‚b~
ŠZ¼ïnX

ZjwÅ½ÆÔ̂;ÖŒÃZ&+g¤/�f$6,z¤/Zx~
‚bZzggc*èÅ½qÝ™äÆn~-Eg;~
ŠZ¼5Xz;VZyÅ4+»g™ŠÏ6,-Eg;äZ¹Í®

J]ñrŠ8

7777ZZZZzzzzXXXX (L2) ŠŠŠŠzzzzuuuuZZZZ9999ZZZZôôôô



~Z¥/| 1968 zwÐâZiZXZkÆˆ;ÖŒä
›-Eg;~‚Û¾~â7k6,z¤/Zx~ŠZ¼1Zzgz;V
Ìe¤/~qÝ™äÆ‚BÍ®zwƒX;ÖŒÆ

J-Z¥/|›-Eg;)Z} 1973Ð 1968 _.
XZ*X-(~¤̈dÅi0+Ï~IÆñZµZzg-Eg;
~qÝ™Š{(Z‹ŠÅZÌÅzzÐZ77†¤/�c
ÆF̂dizª`Æn7¿BXpZ,Vä»ð

»ZN[H@*
z{Wxge (1976-1973) z&Í-ô GGS×

-Eg;Ô',¤6~Eä¹g&41¹ÿ GHG‚Û¾~'×h+Zd½
~eZËf$Åe¤/~ 1976 qÝ™ÃXz;V;ÖŒä

qÝÅXyz*yzZ:Wä6,Z,VäN*N*ZXkŴs
(Zzg¸¸Zðîg^aWn T I F R -ZÕg^a)

(~»xHZzgZkÆẐ¹7**-Eg;~Ú BARC)

7icÆnÉHXZk²á~Zy»P*¹g&41¹ÿ GHG

Eä‚Û¾Zzgâj1C‚bÆŠgxỹxg;åX
~eZËŒZq-!*ÇZ%ÔÜð‚b 1985

ÆZð
"5Ó4h½ð
HGG\ZÔ USA ~ŠZ4ƒNT~Z¹

‚0ZVÅg^a7icÆnZq-‚Åz* (OTA)

™Å7¿BXZkÆ�Z¹**‚Æ45ÿ XMEÜðŠzgÎ
ZzgZkÆWÑ]Æn

d-.5Ó4jè GGGIE‚Åz*råXeZËŒ

8   2022 �yâx)Ô5Š‹ ‰^ñß‹ QgŠz

J]ñrþ³Š8
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(TIM) äZk7¿ÃJwHZzg"5Ó4h½ð
HGG\Zßâe#

‚Åz*–@*
ÑõÆˆTÅW:yZ!»‹tH
YnZzgZÐZüîwƒäJ-4+¯¾~g3YnX
eZËŒä¬Tuz�uÆŠzgZyZ&kW"5½ø FHÃ

ë]™äÐ¬ŠzgÎ6,Âz%Ãi™äÆnZq-î
‹tÌHX"5Ó4h½ð

HGG\W"5½ø FHÅ¡Ô¢43ï
EGEHWw"{~

7iÅÝàÔZzg¦k,~S:]Æ!*g}~Y+Æn
z{!*‡°ÏÐ£zk,ÅôZã™C‰XZ,VäZ&k

(Æ COSTAR W"5½ø FHZð
"5Ó4h½ð
HGG\Z&½k5ÿ GGg"5Ó4g.3ï GFGEH)

em,ZíZzgW::%µ~Ìz1X
ÅëCÐ¬Z7ŠzgÎ¯¾™äÅ COSTAR

ic*Š{Ðic*Š{&ŠiÃÒ™äÅZYi]Š~¶̂Ôp
Z,VäZÐÜsZq-„ÃÒ~qÝ™1Zzg

ÃozwÐ¬„ë]™Šc*ŠHXZŒŠz COSTAR

‚ßV~Z,VäTW"5½ø FH6,»xYg~g3Ô�
TÆ
nZq-ZdŠgzÆ"{»¦gåX

Ô(Ultraviolet) ~eZËŒäZßZzZ"5Ò3ï JGGH 1994

Zzg¤/-"54k5ÿ GHGIEZ7z‚Û¾ ( V i s i b l e ) zi"5ÿ GE

»Äe%Æ (Gravitational Astrophysics)

n**‚ŠÃZgR,~�gzi|_542.ç GEGJ‚×ËqZ(g
ÅXz;VZrVä#V$!n.ç IEEZzgg^a6,z¤/Z'×Ô¤/ZÛ
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J]ñrþ³Š8

ÆÆÆÆ''''çççç LLLLggggÆÆÆÆ¢¢¢¢»»»»ññññZZZZiiii::::XXXX (HST) ÆÆÆÆ6666,,,,ZZZZÎÎÎÎ~~~~''''çççç LLLLggggZZZZzzzzggggTTTTZZZZððððŠŠŠŠzzzzggggÎÎÎÎ JWST
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!54-A.3ï GEGEEHÔPÔ7ñ‹zgå¤/z:ÔZ7&4-Cë GHGEö)ÔÎ
ZŅ̃Zò„zïZzgzÃ¹Ó#ÖÆ»x™ä»§i5X
Z¤/pŠz‚w»»xåÔpeZËŒÃ**‚ŠÃZgR,~»x™**ZÚ
ŠNZzgÃZ+{qÎ
ZrVäz;V'×h+guYäZzg»x

~ZK«ª 1 9 9 5 ™ä»êHXZrVä
(ÑõŠ@ÂZy»j,Zzg(,JXZyÅŠzu~ª Shuttle)

1999 ~ƒðZ#z{6,z¤/Zx‚×‰X 1996 Ñõ
J-eZËŒä»°'g]ZzgŠ/qÝ™1åZzgZ¹T
Æn6,z¤/Zx‚×Æîg6,HgHŠHXZkÇ}6,z{

J-Ã,̂g�ZzgZ,Vä‚bÅWÑ]ÔzZ[+ì 2004

Å (STIS) ÔZzgZð
"5Ó4h½ð
HGG\Z!-B5ë GEEY†z¤/Zs 3 "{

‚³ôZãÛZëÅXZkŠzgZyZrVäF,¹ÃÑ†Zzg
ozwÆZ0+ggppÆnÕi6,FFŸnXZrV

~z1X S M 3 B Zzg S M 3 A äŠzuz�!n.ç IEEÔ

~(SESC D P) si+f$e-}6,z¤/Zx SE S

~**‚‘Z&¾æGEÐuzk 2003 R,“ÆˆZrVä
ÆnÃZcð™1X¾~zd$Zð

"5Ó4h½ð
HGG\ (SES)

~ÑzqƒðÔZ#t 1995 ~ZyÅËq (JWST)

(Next ¡Zq-¦gåÔœ¾cZð
"5Ó4h½ð
HGG\

¹ Generation Space Telescope, NGST)

6,z¤/Zx NGSTJ-1999-2001 Y@*åXeZËŒ

J]ñrþ³Š8

ÆÆÆÆ‚‚‚‚^̂̂̂,,,,~~~~ññññZZZZiiii:::: (JWST) ZZZZzzzzgggg¾¾¾¾zzzzdddd$$$$ZZZZððððŠŠŠŠzzzzggggÎÎÎÎ (HST) TTTTZZZZððððŠŠŠŠzzzzggggÎÎÎÎ
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6,z¤/x‚× JWSTJ-2011-2015 ‚×Zzg
‚bÆWÑ]Æ NGST Æîg6,HgƒNXZrVä

nZq-ˆg~‚bzgå¤/z\Å½g~ÅªŠ]ÅX
~ZyÅšäÑZ•ŠZgzVÔ-gz8ZðZà NASA

Æ‚BèZ™Z] (CSA) Zzg”+ZðZà (ESA)

( M i d - I n f r a r e d ÅÔ�$å LHZÐZgi+Z2z$43ïGEH

6,ÑZ•ŠZg~¶Ô&plZ|! Instrument, MIRI)

ÐiHŠHX
WÑ]ÆZOxÆn**‚Æ MIRI eZËŒä

çÃƒÐoƒ0*c*ZzgZkÆZN[ÆnÕi
ZzgŠvÓx‚³WÑ] MIRI »gÅÔTÆË~Z[

6,·�XTÅF,¹Ð¼‰ZòtÃ J W S T

ÅF,¹6,ÑÍHŠHìÔT~Y$jè
E

EZðç JWST

~Sàîg6,ps”{Ó~åW:: (JSC) 

Åqg]‡.ÞVwì˜V J W S T Ì�áïìX
‚0ZVÔZbiỖÅZzg)Z%OÜðZ+B54k5é GEGEGVZq-
‚BZ\ƒ™»x™gì�ZzgtY+ÆnÃ�áV�

¬*g}ZzgKNùaZƒñX

ÆnZ�mZzg (Astrophysics) Ûƒ43š5é EGG]

êWî^gÝ7ÅwÐeZËŒäZjwÆ”V
Zzg»ÒZzg-Eg-VÆCYÆn¼Š)kŠñ�X

J]ñrþ³Š8
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"NASA Flight Mission: JWST" Zy»Zq-¼
Æñçq6,YeÔ̄5Š‹ÆZpXKXÆXçÃg

ÃÂƒZÔTÅ 2013 †g~ 31 ZÎgÂ(ßY~
¼8X8XKs[+kfs~¥ÅYg„�XZKW

Ð**‚Å§sÐÑzqG‰ 1995 ~eZËŒä
Ûƒ43š5é EGG]Æ!n.ç IEE»Zq-Y,̂{7HÔT~ZrVä

Zq-æZg~˜tzZàZÐZgi+ J W S T zŸs#Å

W),zñ~ìÔ�TZð

"5Ó4h½ð
HGG\ÅŠgc*:VÃåZzgÂW

Š}ÏXîsîwñ`zd$ŠzgÎÃz‰ÜÆW¸iÆ¹
ŒÛd$ŠÚZzg«KîVÅ)x@{”{úÅÅ`

™äÆ‚BŠðwÆ!*ŠßVÆZ0+gŠÚÆ‡.Þ¯C
ìÔ˜VW`*gzVZzg(gzVÆÂx0gì�X
Šzg�VÆZg»YÅzŸs#™DƒñÔT6,',ÎVÐ
»xƒg;åÔeZËŒäZã(,}WNWzZàŠzgÎÅ

6,Z‚b9ßeiÅ¬] JWST ¢zg]ÃÒyHX
CDƒñZrVäZ!n.ç IEEÆ£œÃ¤‰Üzg.

(NIR Ô.ZÐZgi+Z†z¤/Zs (NIR Cam) ZÐZgi+"{
ÐÝHX (MIRI) Zg$å LHZÐZgi+S2z$43ïGEH Spec)

‚¥Ã»ÑC@*gõÆZq-ŠgÁ^6,áYDƒñÔ
!jè LIE»Ñ]ÃŠÚÆ JWST eZËŒäzŸs#Å


Z0+ZiÃù$+wYìXZrVätÌCc*
tZÐZgi+ÌjyÅ
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ŠðwÆ!*ŠßVÆZ0+gŠNYìÔ JWST ¤‰Üì

*gzVZzg6,zI&Ó42.ç FGEH~bo-,çHEÅaZöÃøg}Wt‚t
ÑYìÔZzgøg}ZLÂxFÅúÆ!*g}~øg~

™Ã4¯YìXZ[J-ëäZK»Ñ]~�ƒÐ
ic*Š{ŠzgŠ¬ìz{Tex$ìZÐZgi+"}Æfg)

�‚w(XZkÆ 480~ ì)--KÆˆÐ
…Ü~¹�Zð~ŠÚÅZYi] JWST £«

�‚w(XZk»È 200 Š}Ç)--KÆˆÐ
ì
ëŠ*F,+KîVÐ«gzÝŠNMh�XeZË

ŒäuÅ‚³Šgc*ÄÅ&¢A»ÌY,̂{7HÔ

ªŠzu}(gzV6,0*ãÅˆlÔ6aZƒäzZá
ÂxFÅÕ[¤ðÔKîVÆZg»YÅu‚i~Ô
¬*gzVZzgKîVÅˆlÔøg}ZLÂxF

É(gzVÆÂñVÅ8Zzg6ðS:]Å
eöÔZzgZyÂñV~i0+ÏÆZk**]ÅYyÎX

Üð˜iÅ JWST x6,eZËŒä ZL)ÆZ!
ëCÅZq-pzg]Z

&4-)4jè
GEGGIEŠ3ðT~ZkuÅP

Zzg‡.ÞëC_è MEÍ (Mirror) ZºZ¬]Ô‰¯®"5ÿ GE'ç Lg

Š3ñ‰X
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LLpy»¾hezZáÅ¢zg]ZzgŠ¶zZá
ÆnÚìóóX
MNZk¸wÃKÅÃÒ™,Xë

(Blood Donation) ƒä¤ezV

Æ0‹ìÔLŠc*ìZzgLZJVÆ
aZÐqÝ™äÅK-zŠzÌÅì1
ZkÅ,~L7‰XZK̈ãŸ»
Zq-Ñiòbzpyì�ŠwZzgÑc*âVÆ
fg=ŸÆZ¡IY~¤/Šl™@*gLìXË

ÌZK̈yÃ”h+Fg~Ôù~ZzgqŠU*C
ßg‹qw~pyÔöiâÔCŸ]Å
¢zg]7M$ËìX�7ZK̈ãYâVÃXäÆn
pyÆŠ]Z•ðZëZzg¢zg~�XeìpyÆ

Š]»Z¤/DƒY@*Â%iZ¸̈ÌZkÅZÃŠe$6,¢zg¼
ÈYDZzgLLgÍV~ŠzhDQäÆë7‡bóóÆ

ƒäÆ‚B‚BpyÆ¾ÅZÃŠe$6,
Ì¼ÈYDX

¬@ZŠZg{¡Æ�Š*½~
�yÃpyÆŠ]Š¶»Šy 14 CÙ‚w

oc*Y@*ì@*
ßÍV~py»¾Š¶»
µgDy(,ñXZkŠyÃoä»ê

~2005 Z̧Zx�{ÆZŠZg{',Z}¡ä
z,ƒZÔÆñµ6,HT»Ñ 58

ôpZÙwpyÃD¯**åX
Å (Karl Landsteiner) tŠy»gwCZæ

(ÐÌ™[HY@*ìMVä 1868 �y 14 ‚D{)

J]ñrþ³Š8

py»¾

ÔZ¥/| eZË†ZUÒ

¬¬¬¬@@@@ZZZZŠŠŠŠZZZZgggg{{{{¡¡¡¡ÆÆÆÆ����ŠŠŠŠ****½½½½~~~~CCCCÙÙÙÙ
����yyyyÃÃÃÃppppyyyyÆÆÆÆŠŠŠŠ]]]]ŠŠŠŠ¶¶¶¶»»»» 14 ‚‚‚‚wwww

ŠŠŠŠyyyyoooocccc****YYYY@@@@****ìììì@@@@****



ßßßßÍÍÍÍVVVV~~~~ppppyyyy
»»»»¾¾¾¾ŠŠŠŠ¶¶¶¶»»»»µµµµggggDDDDyyyy((((,,,,ññññXXXXZZZZkkkk
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¤¤/z\ÄZXŠHåTÅæŠÐ (A,B,O) Z}X!XZz
M`ÌpyZ•ðôp§jÐvHY@*ìX

�yÃtŠyM[z@*[Æ‚B 14 Zk‚wÌ
"Give ìX (Slogan) oc*YñÇZzgZk‚w»È{

ªLLpy blood and keep the world beating"

Š,ZzgŠ*ÅŠPÁ‡ìgOXóó
Zv¬\Å«™Š{ZylzV~ÐZq-(,~
Ú�øg}Ÿ~gzZVŠzZVìz{py„ÂìTÅ
gzZãi0+Ï',ŒÛZggppÆ‚B…dwÌgBbìËÌzz

ÐŸ~pyÅ¶zZµƒYñÂi0+ÏXäÆnpy
Å¢zg]7,Cì�¡¦îg6,»g™Š{!*iZg~7MZzg:
„Zk»�Šw„ñ�ŠìÉZq-@Šg„ZzgÂZ**ZK̈y„
pyÅºmlZg¾™ÆË¢zg]qÅYy

10 XYìX¬@ZŠZg{¡Æ_.Š*½~‚Ñ:
™zhÐiZZ+ZÛZŠpy»¾Šï�X

ppppyyyyHHHHìììì????
pyY0+ZgzVÆŸ~¤/Šl™äzZÑZq-_5éGOw

ƒ@*ìX�øg}Ÿ~ã~™ŠZgZŠZ™@*ìXZq-ÛŠÆ
(Bone °œpyA-VÆÍŠ} 9 5 Ÿ~½ã

~áCìÔZ#
®Ô&Ðö
GLOZzg°zŠpy»Âxdw Marrow)

(Stem Cell) gpp~çzyƒ@*ìXpy»ãCŠ~šu
A-V~0*c*Y@*ì�pyÆZZbZY}ucŸ]Ô

CŸ]Zzg&Ó4-ö FGHÅ54øGH¯@*ìXpy~ñ�Š_5éGOwÃ
öiâ¹Y@*ìXtZbZYZZñgZ"xŠï�:

Ð 400 Zq-¡qÛŠÆŸ~gziZ:½ã
B{pyáCì˜VÐt™spygKgK 2000

SVÆfg=7g}Ÿ~’™Šz!*g{Ñc*âVÆfg=
Šw~zZ:MY@*ì@*
ZEw”{pyT~»g0eZð

ìQÐŠz!*g{™sƒ™zgh+zV~Yn (CO2 ) M‚à

XZk§b±§iÐpy7g}Ÿ~Ú¤/Šl
™@*ìX

py»»xÜs¤/Šl™**„7ÉŸÆÓx
8{ð OVJ-½ZáÔzN*2Ô;gñ4,Ô¤]ÔZA!*em,ÔMxZzg
wZg]à**ZzgŸÆÓx”VÃÃ‡âœzVZzg»g0eZð
M‚àÐ™s™**ÌìXËÌÛŠÆŸ~gzZVpy

‚8~î Oƒ@*ìX 10 ZkÆziy»
1.2 ¬xîg6,Zq-!*Ú¡qÛŠÆŸ~½ã

_py0*c*Y@*ìXpy»âù8~î OöiâB@*ì 1.5Ð
T~Šz§bÆf¨Z])3(0*ñYD�Xuc

�µzVÐ7g}Ÿ~MxÛZë™D (RBC)

J]ñrŠ8



�Fg-VÆÜs±äÆ‚B̧] (WBC) �XC
æZf¢o¯D�XCŸ]ÅF9�ZzgZyÅ
lZgÌ].Z].ZƒCìX&Ó4-ö FGHÅ54øGHËÌzzÐŸÐÔ
pyÃgz1~çzyU*"$ƒD�X

pyÆaç NcúV~å‰00*c*Y@*ì
�M],yZzg‰0»%“ƒ@*ìXŒVt!*]c*ŠgDbe34/õ XG

J


Ÿ~pyÅ¶ÅYõå‰0„Æfg=eìX
ppppyyyyÅÅÅÅ¶¶¶¶ÅÅÅÅzzzz����;;;;]]]]::::

Ÿ~pyÅ¶ÅFz�;]�X}:
Šg„lZg~py»:àC *

ZnÆqŠU*] *

M6,c *

ic *

pyŸùƒY**c*pyÆÆf¨Z] *

ÆOñµf¨Z]àCz){X

ZZZZÙÙÙÙwwwwppppyyyyÅÅÅÅ@@@@****ggggõõõõ::::
iâ:Š*~(ŒZgÔ¾¾yZzg2zVÐ±~

YC‰T~ZÒY3pyÆŸùƒäÐYc*™C
‰XpyÆZÙw»¦gÌ7åX,ð,œ~ÆzZ‰

~ù~Å@*gõ~Zq-ÛZúeZËYy!*&4iï FHH 1667ª
eßä«!*gZÙwpy»»g**)uZ"xŠ}™¥ÅŠ*
~Zz[',0*™Šc*YèËÌqŠPÅßg]~py

ic*Š{ËYäÆ:L¹Ðßv¯]ƒYD¸XeZË
eßäƒÐ¬Zq-–~Æ+Aõ EFO»pyZK̈y~v

HZzgZkÆẐK̈âV~ZÙwpy»ŸÑzqƒŠHX
ZzgZyÆµzt ABO Zkz‰ÜJ-pyÆ¤/z:ª

ƒä»Ø:åpD¥ÅF,¹ÐgCgCZyƒúZï»
ZÏsƒ@*`ŠHX

~âj~ñ�Š̄ÎÅZXk^Ms 1930

çp‚bäZÙwpyÆjZáÐZq-Zâ3Š/HX
‚Æ 12 ‚!¿»py 60 Zq-qŠX~%äzZáZq-

Z0+gïw™Z,â�Zy~vHTäZKŠzâV¯×V
»^™pŠÉ»Zg‚[HåXZkÆp̂yñ!*bz+Æ
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fg=Zõ7ßV~àc*YäÎX
~ZÖÆeZËAäpy~ZA 1939

!*e~ÆñgzOîg6,vƒäÆ¿ÃŠgc*ÄHX
~eZËZi+zyÃ+äpyÆZ8{ð OV 1940

}öiâZzgucúVÃZµ™äZzgZ7ôp™ä»¿
Šgc*ÄHX

ä¤J (Red Cross) gi+™Zk ~1941

‡ìHX
~eZË0*w!ÍäŠgc*ÄH
pyÅ 1943

ÃÆ‚B‚BZk~ñ�ŠFgc*V‰˜45éGFN*QZzgZi+i
z){ÌvƒYD�X

~eZËzZßäpyÅÃÆn 1948

1ŒVÅ(ö8Å2V»ZEwÑzqHX

::::(Karl Landsteiner) ÃÃÃÃyyyy¸̧̧̧»»»»ggggwwwwCCCCZZZZææææ
ÃM7c* 1 8 6 8 �y 1 4 »gwCZæ

~aZƒñ¸XZ’Zð½zc***ÐqÝÅXzDÅ
½-Eg;Mszc***ÐqÝÅXŠzgZy¤̈d„
pgZuÆpy6,ZW,Z]ZzgpyÅ¯z^ÆjZ!Ð*y

~ZrVäpyÆ&¤/z\ 1900 –�=wƒZX‚w
Šgc*ÄGXZy»Iå
Zq-‰¤¤/z\ÃM: ABO 

n{7ƒDÉ (Blood Cell) ~5äÐpyÆ7Í/õ E
G

Z¤¤/z:ÃM:~5äÐpyÆ7Í/õ E
Gn{ƒYD

�X»gwÅZk¹g~Å¯6,Zq-„¤/z\ÆpyÃ5ä»
~Ec*guÆZõ7w~HŠHXŠ/»x[ƒZ 1907 Š/

Zzg»gwZq-‚bŠZVÐZK̈+MÆ}0‰XZyÅ
AB ¹g~ÅzzÐM`].h+‚bZkË6,âì

O ¤/z\ÆZK̈âVÃËÌ¤/z\»pyŠc*YYìZzg

t¤/z\ÆqïZÛZŠËÌZK̈yÃpyŠ}Mh�X
~â.ÞZÅx 1930 »gwÅZy»xçVÆZ‹Zs6,Z7
‚wÅ/~Ec*gu 75Ã 1943 �y 26 ÐâZiZŠHXZzgz{

~ZÙw™‰X

ppppyyyyÆÆÆÆ¾¾¾¾»»»»QQQQßßßßwwww))))££££gggg((((
ÃÃÃÃyyyyaaaaçççç NNNNccccúúúúVVVVÃÃÃÃ
JJJJwwww™™™™YYYYìììì

ÃÃÃÃyyyyaaaaçççç NNNNccccúúúúVVVV

»»»»¾¾¾¾™™™™YYYYìììì
ppppyyyyÅÅÅÅnnnn

O,O- O,A,B,AB O

O- Óxßv O-

A-,O,O- A,AB A

A-,O- A,A-,AB,AB- A-

B,B-,O,O- B,AB B

B-,O- B,B-,AB,AB- B-

Óxßv AB AB

AB-,A-,B-,O- AB,AB- AB-

ppppyyyyÅÅÅÅ¾¾¾¾§§§§bbbbYYYYõõõõ7777,,,,@@@@****wwwwÅÅÅÅYYYYCCCCìììì????
CÙpyÆ¾»<HY@*ì@*
¾à{Æ

bzX Rh ¤/z\Zzg ABO pyÆ¤/z\»ØÎc*Yn}
Z(ZknHY@*ì@*
ØÎc*Yn
¾à{ÆpyÅ
zßwà{Ð_“ìc*7X¾G‰pyÆZ$©5½jè

EE
GIE
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zZàFg-VÆ<GYD��
Zq-ZK̈yÐŠzu}
ZK̈y~’$ËìX

M® *

345é XGFN*! *

1 ÉðK−Å.©ðER,z<-zZ],kN*U$X *

2 ZzgZÝXMðXz~ 1 ZÝXMðXz~ *  

¾HŠHZ(py�
Z$¨½jè
EEIEÆQVÃ0*k7

™@*ZkÃZÙwÆn7ZEwHY@*X

ppppyyyy»»»»¾¾¾¾ÃÃÃÃyyyyŠŠŠŠ}}}}YYYYììììZZZZzzzzggggHHHHZZZZôôôôoooo'''',,,,ÚÚÚÚeeee33334444////õõõõ XXXXGGGG
JJJJ????

pyCÙÃð7Š}YÉZq-¡qZK̈y»„
py»xMYì:

‚wJ-Å/ÆZÛZŠ 60Ð16 py»¾ /
Š}Mh�

0*ƒ&+ 110 py¾™äzZá»ziyÁZiÁ /
ƒ**e34/õ XG

J

ŠyÐpy:Šc*ƒ 56 pyŠ¶zZá¿ä /
py»¾Š¶ÐIzZÛlZg~0*ãÁC /
¢zg~ì

pyŠ¶ÐIoƒ**¸Ñiòì@*
py /
~]»Úƒ',ŒÛZggìX

Z¤/¾à{!*‡°ÏÐpy»¾Šï� /
ßIZKpgZu~M],yÅ 2 ÂZKHg{@*gõÐ

qïZâY»ZŸ†™**ec‰Z&+}ÔÍ“Ô0*´
z){X

py¾™äÆˆP4_6,ge /
gxe34/õ XG

JX
Ñ½Zc*�kZEw™**e34/õ XG

JX /
ÁZiÁZq-Šy¸g~ziyZVäZzgzgilÐ /

6,Ì™**e34/õ XG
JX

ppppyyyy¾¾¾¾™™™™ääääÆÆÆǢ̄̄̄ZZZZZZZZ++++::::
M`Æ].h+Šzg~ÌZq-(,Z¡Z(ì�py

»¾Š¶Ð<ÍZ@*ìZzgvÆ·äZzg§jˆl
™@*ìX

…-ö LEOî]ÆjZáÐŠ¬YñÂpy¾
™äÆẐK̈ãŸpy¯ä»¿'×h+!F,™ŠêìZzg
Šb‰pyÅ¶¼„ŠâV~:Üs7g~ƒYCìÉ
¡Ì'×h+Zhƒä@ìXCÙZK̈yÆ$+y~&1LÞ
ZŸ°py»fí{ƒ@*ìÔCÙHg„ÛŠCÙŠ}¹pyÅ
Zq-1LÞ¾Š}YìTÐZkÅ¡6,'×h+4ZW,Z]
%A$ƒD�ZzgZk»Ã«zwÌ‡1~gLìX&â{
ÆZ0+g„*pyfí}~MY@*ìÔZke~Zq-Ãt
tÌì
*py“WÆ‚B‚B$+y~¢ðGO]æZfÆ
¿ÃÌ’q-QìXx@{ì
�¡qZÛZŠCÙŠ}
â{py»¾Šï�z{:ÂñN*9»DgƒD�Zzg:ZyÃ
7Óå ELÅÃðFg~ƒCìX

ZZZZkkkkÆÆÆÆ´́́́zzzz{{{{PPPP''''××××hhhh++++ppppÒÒÒÒVVVVZZZZzzzzgggḡ̄̄̄ZZZZZZZZ++++ZZZZëëëë����::::
ËZK̈yÃpy¾™äÐŠàjyqÝ /

ƒ@*ìX
Ÿ~M],yÅlZgpy¾™äÐáZiy /
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ƒCìX
py¾™äÐZ%Zn»ZzgŠw»Šzg{ /
7,äÆZk**]ÁƒYD�X

py¾™äÐŸZ�g^ZzgÂZ**gLìX /
py¾™äÆˆŸ~“WzZÑ*py /

n}Ã�áŠZ!«™@*ìX
!*‡°ÏÐpyŠ¶zZáã‰%nÐ /
¹uJ-ôpgT�X

py¾™äÐŸ~pyÆ_»¿¥u /
Y@*ìZzgpyÅ¤/ŠláZiygSìX

pyŠ¶Ð7Óå EL~ÚƒaZƒ@*ìZzgz‰Ü /
qÝƒCìX Ð¬7,äzZàL-VÐ"]

py¾™äÐŸ~Ã=zwÅlZg‡1 /
~gSìX

py¾™äÆˆ*pyŸÃ'×h+¤‰Ü /
¿ìX
$+sz‰ÜÆ‚B‚Bi0+ÏÆç5]ZzgP

èIQñg~Ìp~MC„ìXŠ*~ƒäzZàp~Ð
LLèZ<ØÆâ+zZßVÆ‚t)b9}ƒD
�X®Z�ßg"wÃæÃgnpƒñ6ï]6,̈g™D
�Zzg6èI¸Z2zä™D�@*
è<ØÆâ+
zZßVÃ9¥â]qÝƒnXZsxÌ$+sz‰ÜÆn
ç5]~ZLcz»gzVÅgÉð™@*ìaèM`ÆŠzg
~py»¾Zq-ZëçnìXZsò$©Mî EG

0ÃÐZ¤/Ë
%!ÃzZª~pyÅ¢zg]ƒÂZÐ¾HYYì
ÆªpyŠ¶zZáÃÃðvy:ƒX‚B„tÌc*Šgì


pyjŠc*YñÛz|#:HYñYèZsx~py
yh+**ZzgŠ)‡âãìXfY»zZãÒyì
%!Ãpy
Å¢zg]ìZzgZ¤/py:Šc*YñÂZk»%n(,|Yì
Zzgeì%!Åñ]zZµƒYñÂZ+ßg]~py
»¾ŠbY,̂„7ÑixƒY@*ìX

~Zv¬\Ûâ@*ì
: 32 Îg>ZÓZ+{ÅMe$�
LLTäZq-ZK̈yÅYyXðÍc*Zkä7g~ZK̈+MÅ
YyXðóóX

ZÜª]»Qßwì
ËÆ»xM**„ZÝi0+Ï
ìZzgZq-ZK̈yÅi0+ÏX**7g~ZK̈+MÃXä6ìX

¸zzì
øg}ŒVMÃ]zqŠU*]~
iPVÅ®ZŠÐic*Š{py¾™äzZßVÅ®ZŠƒCìX
ZK̈ãĝŠ~ÅcZ`Ì¸ìX
ëZ+q¾™,T

ÐŠzuzVÅi0+ÏXä~æŠƒZzgøg~¡ÆnÌ
ÆƒZÒ¤ezVHÌÎñYD�˜VlÙpy
»¾Š¶Æn�}â�Zyí�ZzgZK̈+MÃZL
py»jŠï�X¬@ZŠZg{¡ÅY+$Ð¡Ð´

ZZc*xoä»ÑÌçÑ}~gŸ»gZ:ãCŠzV6,py
¾™ä»ÅgaZ™**ZzgZÏ�xÃÛzrŠbì
¾py
Zq-Hg„z¡qÛŠÅY+$ÐË¢zg]qÆn

4+jÔ›Zzgji0+ÏìX
pyÆ¾ÆgDyÃÛzrŠbZiu¢zg~ì

@*
FZK̈ãi0+ŠHVŸùƒäÐXðYÃXpy»¾
ZknÌ¢zg~ì
ZÐZŠ~ÅZzgZ½¦îg6,Zq-K

çÑ{ú0*nX

J]ñrþ³Š8
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ÎaÌ(,~!!se$»ÂìX„ÔìwÔ̈gÔ
Š·yZzgÂzÂZkÆp~WD�ÔÎú1úÔ¡÷Ô
Z0+6ÔÇÔ=Ô™ÔŠzgZ0+7ÆÓx!š-ö

E
WÌÎa~7æ{

�XÎ|1|Z¤/1ÑYñÂ&bztg{Ô™ïƒ**ÔÎƒ**Ô
ÈznÔ4~Ô×ÔD+ÛZzg¥â]Ì¹~ZkÆ|x
~0*c*Y@*ìX

ÎWzZáŠZ›gzV~z{ZÛZŠ�¦gÅZzœZhZy
ªkZzgª†ÐzZhƒVÔZŠd$Ô�á²ÔWg<Zzgqgz){

ÆD Statistics »**x1Y@*ìX‚bZzĝ[ŠZVZzg
ÐÎaÆnZ0+Zi‚tWgì�X

Îaâè»Lz
Ììqw»ZÏsZzgw»iÜ
ÌXÎa»ZŠÌŠgz?W\VÐpZ[Š9Zzg"¿
pZ[ÅŠ*~Åc*gxÌìZzg¸ÎaZLZdŠgz~
ù]ZÛziÎaZzgpŠÎWÅù]0YCìXù]

ZÛzi~~Îa¡Wgizq~7ÉZq-„~gztc*

BCìXâèÐZ.Š{qwÅW’nƒñ Vision 

BCìÂt—„ Imagination wÅÎaZ#
ÇÔ!¸]Ô6,zZi„Zzģ‹ZºZq6,”ÎaƒYCìX
W`»(,Z½tì
wÃùÎeYñ�øg}
W`ÐZƒX�…Zq-Z"äz‰Ü~ŠZ4™nX
z‰Ü�…qwÆ%Íz−%zVÐ!*CÙÑnXtÎaqw

ÐIUZzg{ƒäÆnìT»Ãðð”{âewÂ
(ZkÐic*Š{ì
ëW` Vision 7¯c*YY1tzjy)

H�X$ÓÀö NÔ̧òÔ—ã¤/z7VÆjZáÐwÅÎa
WgizZzgÕÅQhZyÆ‚B‚B(,~�~se$Å!3¨é NGGè
ìXtz{Îaì�z].Zy™Zñ
ëW`H�Ôz{Z‹yaZ
™}
ëÀHƒMh�Xøg}Z§Zsz�Z+$ZzgZL
z‰ÜÅi0+{zVÅ(Að FXõXtË¸xÆ™[»áyÌìÔ
�„CÙZŠgZuÆ6,}ƒDƒñÌZk¢ÅŠ+ì�
CÙŠ"Ð¬f‚~Zk§bñ�Šgì
ZkÆ%

J]ñrþ³Š8

ÎaÆ‚³Z0+Zi

ZÜZDwÔ$Âî OZ½)
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Š/e:ƒXz{Îa�Zq-œ�̂ÅqÝƒCìX
‚g}¬Ý~Zkîg6,ÎWzZáaZ™äÅÃÒ

ƒg„ì�w»ìwgÄ™½zZáçÑzVÃaZ

™ÃXƒÐic*Š{‚tÆ!*]âj1]ÃWßŠ{ƒä
ÐXäÅìT~i}6,½QäzZáCÙ¿»z

ìXƒZÔ0*ãÔi}»Z0+gZzg!*CÙÔc»CÙCÙ6,]WßŠ{ìX¹
Yg;ì�Š*ÆÓxZjwÔ»œVÔ
ægÎVZzg-Eg-V~CÙŠzgÆ(
»[~w»ìwgppZzgw»
_·¼Š§hVÐŠgk½»¢zg~

z¯ä»»xÑzqƒ[ìXÑ

wÃÎWÅ¬Š]eZÜìX
Logical ÎaÅ«næÜÎac*

ìXtz{Îaì� Imagination 

ÔgD**]z Trends ñ�Š{gz-VgZò
~**]Zzg„~gpVÅZYÇVñVZzgyZçV6,c™Æ
6„~gD**]ÅgZ{ûZg™}X

(ÎaÅìXtigZZzg�~ Critical Šzu~nW~)

ÎaìT~!*gq-|ÔŠ6gÏ!3¸ç EOZ:Zzg!3�çGŸ:ÃÆ
‚Bñ�Š{ßg]qwÅãCŠ~$zg-VZzg{ñVÃZY¤/
™DƒñtCc*Y@*ì�xÅ¦k,7™ä~ñ�{
W’¹V¹V¶z�»DgìTÃŠzg™Šc*YñÂZq-*

w‚tƒX

(ÎaÅìX�ñ�Š{ Creative Š~n!)

ªc*gDy~ZŸ†ZzgÂWÔWölÔ¶�c*F,Šh+z

Â}6,FFÎa7ìÉñ�Š{¦gZ]Ã’ZDƒñ

!*Ç6ÑÅˆlZzgZq-6ŠzgÅÑz¬]ZâÇ„»
W¸i»**x!ÎaìX

!Îa*g}ƒñz‰Ü6,czû{Ð!*ÑÇƒ@*

ìXÅgÅ6,zZiZzgZ‹yÅ–D�z‰ÜÆŠJg}Ð!*CÙ

áWñXZ#Ö0ÃËZ+„ÎaÅ
¢zg]ì�ZK̈+M»"gìw$+wŠ}X

!ÎaÎWÆ‚³WÑ]Æ
ZEwÐÌaZÅY$ËìXT~

Å Calculus Zzg Statistics ìR,Ô

æŠÐZq-Ðic*Š{©**ó¯ñYMh

	XŠ*ÆÓx8‹ð EOV~T§bw

ÐzZh„ËZgÅYg„ìZzg¹Yg;ì�
Z#PZ�ÛZŠWäzZáÀ6,nŠÈî0ìw™ä$ÂZq-™Ï

{àgOXt™Ïøg~WäzZà±ÅìXZÐZLtgzV

~Ñq-gOÔ›Š*~ÌZLñ�Š{Z0+Zi„ÃwÅ
YVÆnZq-Ðic*Š{!h4©5Òð

GG
EVZzg!*Ñ

!h4©5Òð
GG
EVÃZ~.

™äÅgzl6,Ñ**ÔZq-¢zg~»x™ä»ìXwÆ
Zk**]»ÜsZÖgZzgE+™{™Š¶6,!*]»7ƒCX™[z

"ì»�á²Z:ZÖgZzgi0+{ZŠ[úŠ*»°7ìÉøg~

ñ�Š{ZzgWÒ{YVÃZk„Ðââk™**Ì¢zg~ìX:Üs
t�Ç¯**ìÔZÐŠzuzVJ-(Að FX™**Zzgd-�ð EVÃZkZ0+Zi„Å

Ñq-™** ZÃŠe$6,gZè™**ZzgIZ̈K+MÆ„~^~

J]ñrþ³Š8

‚‚‚‚gggg}}}}¬¬¬¬ÝÝÝÝ~~~~ZZZZkkkkîîîîgggg6666,,,,ÎÎÎÎWWWWzzzzZZZZáááá
aaaaZZZZ™™™™ääääÅÅÅÅÃÃÃÃÒÒÒÒƒƒƒƒgggg„„„„ìììì����wwww»»»»
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ââââjjjj1111]]]]ÃÃÃÃWWWWßßßßŠŠŠŠ{{{{ƒƒƒƒääääÐÐÐÐXXXXääääÅÅÅÅ
ììììTTTT~~~~iiii}}}}6666,,,,½½½½QQQQääääzzzzZZZZááááCCCCÙÙÙÙ
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Ì¢zg~ìX
ÎaÆ‚³Z0+ZiÆ!*ãŠZ›gzV»ìwì


øg}aZzgWÒ{h!*ÇAÚø~Zq-Ðic*Š{
�ŠwßgÂVÆZN[ZzggŠzJwÅWiZŠ~ZzgZ(gÆ
‚BÎWzZáFXËZq-ÎaZzgËZq-ßg‹qw
Æ¼Š’g�ZÏÃ]Zzg¬]ÃY+ÔKZzg$åLÃ
gppZzgZy¬]»ìwgnpƒñË
{mŸÆÓxZkãZW,Z]»Y,̂{á

Nh»„~gDyaZHYñXZÏn
Zq-wÅÎaÆOñZq-Ðic*Š{

e!h4©5Òð
GG

EVÅ!*]ÅYñ@*
tŠ3c*
Yn
W`ÆhV~fgZfgZp´V
Ñ™WäzZáz‰ÜÃIh+{}òJ-
(Að FXiÆnŠgxãæ]ÆZzgîsæCÑ’¿¾§b
¯ñYMh�X

PVßVÐZk§i»gÃŒc*YYìZq-Vw
@*i{Z$™ZäÅ2ÅìXe_™+~CÙ0*gKCÙCÙ
´º~Zq-Zq-ÃLÝ§ÆnÑÇ¿»g™CìÔìR,
ZzgZÎgÂ(ßYÐÓxzZgezV~zz^Š¶zZßVÃ

(£gÔ®ZŠÔZyÆfZCZzgZ½¦)bÔ½k,™ä
zZáÆnúZxÅŠBbgÍV6,ZigppÅ@Zc*]ZyÅ

ÕîVZzgWgizV6,7gZZF,äÔZyÆâàÔèI—ã„Æ
Wñ}fZ]0*]~!*.$™ÃZ+{qÝ™äÆZk**]Ô

ZK0*gKÅ$zgc*VZzģ]Ô#³0*gKÅ¸]Zzg$zg~
zZá7ZzƒìR,Æfg=Zzg‚4§hVÐ‚Å

zi+-Zzg T.V. zk,¯™(,}ZâÇZ0+Zi~zc*ÔZ3gÔ
Z¶g~WäzZàz̧VÅF,KMÃZk§bZ2Zg™**
Ð
z‰Ü6,0*³ZLh~<nz){z){X

ZÏ§bMZŠZ»gÔ(ÏiVZzgZ[Â�á²ZzgZŠd$
ÌZKúZò‚² îZzgêZß¯äÆn!*‡°{

µVÃ~Š¶Ñ Consulting 

�
¾§bLZhZzgL',~¸,
VZ™åz̧V~gxÔ66‚Å
zk,ÆZEwÐ¬xgZñZLh~

ûZg™Z**ÔgZñ¬)ûZg™äzZá
ZŠZg}0‰��(,~(,~7fe

�
¾§bËÃgzi%{ÅŸ’»
ñçq¯ñgppZzgâCÙ+®ÐW\Å»g™ŠÏ6,Zd
ŠgZÆW~p}VZ™ÔûzVÅ½âgÐW\»Š

—™**Ô**xWzg~»‚ây™**ZyZŠZgzVÅuz©�X
~ŠzDÙZgÐ Think Tank Industry Z%MÅ

ic*Š{ZŠZg}��Š*ÅW!*Š~ÔZ&+7~Ô½ZÅaZzZgÔW!*Š~Ô
�Öƒñz‚bÔi}6,…zZáZK̈âV~´‡ð
**',Z',~ÔâwÔŠzªÔz‚bÅ„ÔèIÔ—ãÔúgÂV%ŠzVÔ
”VÔ1hñÔ�ZâVÆZ°ZŠzÑgX5(ßYÔŠc¤/Š~
gzqã$+qàÔÑŠ´�d$»ÂizZwÔ5�'VÆZzg
ZsxÆ²z`ÆZk**]ÔÂZ**ðÆ6fgZùz){Ñ®ZŠ

6,FFôzV_¬GYgì Parameters Z°ZŠzÑgZzg

J]ñrþ³Š8
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~Z•ðyZ[z‰ÜŠAÏXÃð 2025 �XÃðHìŠ*
Hìç{ZÚŒÛd$7
9ˆ[Îc*YnÔ1ZÚŠzgÌ
7
"„ƒ™Æg�XZ¹Z°ZŠzÑgÃŠzu}Zzg
Š}§jÐF,KMŠ}™ÃðHì
Ãðç{7ÔŠ*
Zzg4ƒYñÏX1ic*Š{F,»ìwì
Š*FgpV6,ZK
uzŠÐˆzi™_ìZzgZ¤/ñ�Š{gztYg~g;Âøg}

¬@Šgâ0+Ï» Global Collapse ”VÅ/~„
‚oƒYñÇÔŠ*eƒƒYñÏÔtœgÏÓx¬Ý~Zq-
‚B7ƒÏÔZ´̧V~Zz!V~ZkÅÑz¬]
ƒÏX

ÀÅ„ìÂZkÆnW`¼™**ìXøg}Zqw
W�y6,YD�ZzgZkÆ_.ŸZF,D�XSì

W`»¿$+B@*
ZF,äzZáŸ$+BXtìwZzgt
@Ze$…ïŠ}XZCâjwWßŠ{ƒäÐXNÔWßŠÏ
ÆZW,Z]Ð(Að FXizZávy~øgZÌzìZzg
âjwÃWßŠ{™ä~ëÌÑq-�XZLZU*PX™
gOXâàZzg„~ZU*NVÃi8-:•Š,X

„~ZU*PXñgppÆn¢zg~ì
t„Ã
È;gYäzZáìßVÃµÎaV~$+sg/»
ZOx™DgxÔezH:VÃeáǵXZkÆnÎa
Å6,zZiÔ̧]+B5Ïî

GE
GÅZhZyÔŠzgq¢ÅzVÅzZ/Ô„~

ÎÂVÅW’Ô$+sƒñz‰ÜÅ!gëgp=VÐ!*~̧
Zzg5f;ÕVÃZkp~ÅgëgÐaZƒäzZàëÏÐ

3ëÆn»gǵXëíZÑ#Ö�Xøg~f)ŠZg~7g~
ZK̈+MÃe%ÅìXZK',F,~»Zˆkâ0+7,äÑÂ

ë�Rñ]%ä”�XZK',F,~ZzgZKf)ŠZg~»
Z´yZL„ŸazV6,GYäÐ¼7ƒÇÔŠ*ÐëZ**

ìX
iâ:0V»ìÔ¬xZK̈yÅ¸‹',ŠZ“Ã

Zg!*[Z(gÅ×!VÐ3ë»½ƒÐ(,ZìX
Îa¢zg~ìZzg¢zg~ì‚³Z0+Zi~].h+WÑ]
ÆZEw™DƒñÎaÆÓxZk**]»ª¬x
™**X

]]]]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

J]ñrþ³Š8
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Æ(Noon) z{ŠyìZ#Îg`ŠzP  Zq-L#‚tŠyó    

»Ãð‚t7¯@*XZ(Zkz‰Üƒ@* (Object) z‰ÜËÚ
ª!̀²z`6,ƒ@* (Zenith) ìZ#Îg`Ð\.ï MGZ°Zk

ìX
L#‚tŠyóÃL"‚tŠyóÌë�XL"‚t

Šyó‚w~Šz%ûzZµƒ@*ìXtŠgC1ìXtZy
Šgz²nZj -23.5° Zzg +23.5° £â]6,zZµƒ@*ì�

ÆŠgxyWD�Xª!*nKM8û EL ( L a t i t u d e )

(Tropic of Zzgâè7åEO~ (Tropic of Cancer) u¤y
ÆŠgxyƒD�Xt1Zkz‰ÜzZµƒ@* Capricorn)

#‚tŠy
{Zero Shadow Day (ZSD)}

¦ZºZÔ**0+l, J]ñrþ³Š8
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£ò²nZjÆ (Declination) ìZ#Îg`»Z1Zs
)z~ƒ@*ìXfsÅZDwŠ¶:

Zk1ÆzZµƒäÅÂZgõi}ÆZ
£â]6,ZƒCìXfsÅ̂Š¶:

Zq-L"‚tŠyóÆñµ6,Z#Îg`£òÛ

Ã̂g™@*ìA$ZkÅÃÑÚ6, (Meridian) ZÊ-<é EOXg

Zq-Šx¦SZzgÀŠUzZµƒC�ZzgÚ»‚tÐZkÆ
ŠñVÆnƒ@*ìXŠzu}/V~…Ú»‚tÃ

Ã (Celestial Phenomenon) 7W@*XZÏ�z~1
LL-xè#‚tóóë�XfsÅÕÿŠ¶:

fsÅ̂~Zq-Šzu}»;Bñ}Íw=ÍZ¯
™ßv9}�ẌgÐx@{<
ZyÓxÆ‚ñZy
ÆŠñVÒ�XZzgt‚tÌÍwŠZ],{¯@*ìXH
pzg]ìt©X4yZvXZv4:z¬\»Zq-Zq-1
ZkÅ�áyèºc*ðÃªCÙ™@*ìX

Šzu~^~Zq-‚¡»ŠNZzg**c*[‚t
Š3c*ŠHìX‚¡»‚tZq-âè�¯@*ìXŒÛ!*yYN
f¨{ÃWë[¯äzZáZv¬\ÅZq-Zq-ZŠZ6,!

J]ñrþ³Š8
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(Ebla Library) SSSSššššÑÑÑÑ$$$$kkkk,,,,~~~~
(**ò Ebla (ÆSš) Syria ~o�áx) 1968

£x~5ZðÆŠzgZyZ¤ß~âCÙ#èGELWU*gŠ`äZq-
èÅæVñ�Š‰X 20,000 Ñ$k,~',WæÅT~

txÅtÑ$k,~Z[J-Šø7[ƒäzZÑŠ*F,+ 2500

d�Z:ìXZë!*]tì
ZkÑ$k,~~ZyèÅÀV
Ã!*‡°{ŠgzÈ~™ÆZÓg-VÆZ{âV~g3ŠH
åXic*Š{F,ÀV~dZzgZŠ!ñZŠñ�ŠìXW`Ð

‚w¬Zâ!*‡°{Zzg±Ñ$k,~Åñ�ŠÏzZª 4500

ª]Z0ìX

ZZZZ¨̈̈̈KKKKãããã@@@@****ggggõõõõÅÅÅÅ««««����áááá²²²²{{{{::::PPPPZZZZŠŠŠŠ~~~~ZZZZ((((;;;;5555åååå EEEEXXXXGGGGzzzzZZZZ********
tx~Z—-VäSš6,ï™1ZzgZq- 2340

åX‚gÍy Sargon i',Š„�‡ìÅT»ª!*Š�á{
‚w(,}„�áyÆ‚BÓ#ÖÅXZkÅ 56 ä½ã

åX Enheduanna Zq-e¶T»**x

eZËpgæZDwÔ®

(9 )mX !*'i!*âVÅ

J]ñrþ³Š8



‚gÍyäZKeÃ�á„»ĤgHåXPZŠ~Z(;5å EXGzZ**
ZK̈ã¥x@*gõÅ«�á²{ìT»¯xZkÆ**xÆ
‚BôpìXZkäŠ-@*îVÆnoY'KX~
ZkiâäÆ@*g]zZu]»Ìf™ìXZkäŠ-~

oY'KX~ZkäZL 42 Æn Inanna

Z0+gzã_.!*CzZˆ‚]»Á™ZÖgHìX
»A$Z(;5å EXGzZ**Å̧VÅÜ™DZzgèÅæVƒc*
ÆÓxqgzV~(Að FX™Š~Y'XZk§~ZkÅoY'
7g}ƒc*~’‰̂ZzgtŸZ(;5å EXGzZ**Åñ]Æˆ

ÌYg~g;X
Z(;5å EXGzZ**Å�á²Z:ÑÆZ‹Zs~ZÐLLƒc*Å
Jùóó¹Y@*ìXp9ÂtƒÇZ¤/JùÃLLZôm,~»
Z(;5å EXGzZ**óó¹YñYèZzqÂ¾qwZ(;5å EXGzZ**Ã„qÝ

ìX
Z(;5å EXGzZ**äZK�á²~Æfg=ZL!*\‚gÍyÅ
�Ã;äZzgL™ä~(,~æŠÅX‚gÍyÐI

~(City-States) 7gZ›7N*ðgKgKà~ÓáV
ËåXÆŠ-~Š-@*ÌZ¸X‚gÍyäÓxà~
ÓáVÃ5™Zq-xZ—~�‡ìÅÂZ(;5å EXGzZ**äZK

**òZq-„Š-~ Inanna ¸VZzgoYÂVÆfg=úZxÃ
Å„Š]ÅF,(Š~TÐ�ÃZPxqÝƒZX

(Case-Study)

ZZZZØØØØggggµµµµ0000****wwwwÅÅÅÅÑÑÑÑ$$$$kkkk,,,,~~~~
(Library of Ashurbanipal)

t�á„Ã{:Ô�ZØgtÆ**ñgÛâ3,zZZØgµ
Y~âCÙ+ZgM]äqZ 1850 0*wäqZ~‡ìHåX

Æ£xÐZ›gµ0*wÆûÆôgZ]ÐZ+ŠkDÙZg
èÅæVŠgc*ÄXXÃYãÃgxgÌZ�~’k,HŠH
åX

tìwHY@*ì
Zk~ZßZbÅ®ZŠŠkÐæ
DÙZgÆŠgxy¶�èIZ©â]Zzg�á„ÛZ}Æ´z{
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gbţVÔñuÔ̧Z2Ôƒ]ÔYŠzZzgßuŠZ*âV6,
Œ‰X
ZkÃ{ä~ÛZbñZŠÆa�á„Z©â]Yg~
K‰Ô̧zŠZ]Æ”wÆaZ§jZ(gK
YD¸XƒÐ¬�á„»A$c*ÜâöZØgtZzg!*.Þ
ÆŠzgŠgZi´̧V»™̂DZzg�¼ñZŠ;BW@*ZkÅÝw
ZzgF,ZW™Æfí{~�áï™feXic*Š{F,zŠZ]6,:Üs
�á„$œ¶ÉZÒzŠZ]6,ZkÅzŸs#ƒC
t

zŠ{!*Š�á{»%A$”{ìX
Ã{ä~ñ�ŠñZŠÅF,KMp}ÆZ±gÐ

Å¶̂ZzgŒV6,vv‚i~»Zq-!*Ÿ‚ÂxgZòåX
T~ñçqÆ´z{Â[Æ£xZzg–~.Å¥â]
ÛZëÅYC‰XZkÃ{ä»Zq-Yìvv
qgY]Æ‚BÃ{äÆŠZ½ŠgzZi}6,Wzm,ZVåX
Zkd%œ/~ZâCÙ+ÅôZã~ZµZµˆ
ñ�Š¸X˜V6,F,ZWÔ"z@*;ZzgÜâ+»{§pZ{
ZOxñ�ŠåXZkÆ´z{%”wñZŠÌåX�á„zÅ
ôZã~¹Ð»A$ZzgÒZßZbÅF,KMzôZã6,âñg
¸X¼Æfó@*g]qÑ]zzZu]Ã̄È™**å²

¼»gÁu»g~ˆ[Â[Šg`™ä6,âñg¸XZkÆ
´z{ŠZgZnÀz@*;~Zñç¬]6,"z@*;»
»xŠygZ]Yg~gLåXjZ!Y]ÆnŠ*i!*âVÅ
¸]%zV',k6,ZãÀVÅäF,ÀÆnz;V6,
ñ�ŠÓxoÅëw9Z��Z:�á„ÐHg‰X

ZZZZØØØØggggµµµµ0000****wwww!!!!****÷÷÷÷ÅÅÅÅÖÖÖÖCCCCVVVV
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(Bamboo, Wood !!!!****÷÷÷÷ÔÔÔÔÇÇÇÇ~~~~cccc****êêêêVVVVÅÅÅÅÖÖÖÖCCCCVVVV
or leaf strips)

æ¹Z¨Æ̃´~Â1VÆnèÅÀVÆ
OñŠzu~ZâY»ZEwHY@*åXu~Â1VÅ
Ñz¬]!*÷ÅdVÐƒðX!*÷Å¡¡dV6,({
gzÙðÐ–Y@*åXìgÌZ�aèZz6,ÐnÅ§s

–Y@*ìZknKVÃZydV6,™~Ãð6,.ã
¹Y@*åX Chein 7ƒC¶X!*÷ÅZq-’k,”{÷Ã

ZydV~ÎgZc™ÆZ7g1c*l}ÆƒVÅæŠÐ
B@*åX¶̧ tse W:~!*0+|Šc*Y@*åXZ[t³w

Š*u~LÂ[óÅÑz¬]!
ÃZÒ�™gzwÅ̂Š}Š~YC¶Xc*Z7 tse 

µ™ÆÂ[Æ,]Åßg]~=Šc*Y@*åZzgZq-Ãg»

ZŸ{™Šc*Y@*åaèu~!*÷¹ic*Š{aZƒ@*ìZzgCÙ
((,~W‚ãÐŠø7[ƒY@*ìZknu~

Æîg6,!*÷»ZEwW‚yÌå Wtiting Medium

ZzglÌX!*÷Æ´z{Ç~ÅdV»ÌZEwZÏZ0+Zi
~ƒZ™@*åpÁX
!*÷Ã»^™ZkÆ!{ÃZµ™ÆWv6,2c*Y@*
QZkÐ¡¡ÖCV»^àYC‰XtÖCV&Z

ZõX 8 ZõÔZzg 2 ZõÔZq-Å 4Å2 ‚,̂Åƒ$Ë‰:
Â[»ñçqAZëƒ@*÷ÅMðZâ„ic*Š{ƒCX
ahZð½ãZq-ÏƒCXZâ
Zz6,ÐnZq-Sè
YnX

Z[J-9s#ÖŠø7[ƒäzZà!*÷ÅÂÁ
0*5,œ~I[Å�XpZyÂ1V~ñ�ŠjZßV

J]ñrþ³Š8
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ÐØ¸ì
!*÷ÅZyÂ1V»ZEwu~ÁZiÁ
txÐYg~åX;y{0+ZyÆŠzgÓ#Ö~!*÷ 1250

ÅÂ1V»ª¬xåXZkiâäÅ¹‚g~ÂÁŠø7[
ƒ_�XpZkÆˆÐZy»ªÁƒäÎXa¶
œ~{~~»½»ZEwƒäÎZzg!*÷ÅÂÁázu
ƒIX

»½ÅZXŠÐIÔyz*y~Â1VÅðÆ
(ii) @*hÅiCV (i) nŠzq,ZEwƒCg„�X

È`é
»ZEw ( P a l m  l e a v e s ) @*hÆêV

yz*yÆ´z{{CwÔu~]dÔxúgÔåðCÔZ&+zk

Zzgëec*z){~Ìƒ@*g;ìX@*hÆêVÅDD

ÖCV»^™Zy~ÎgZcHY@*å@*
Zk~ezg~eZw
™dVÃW:~ÝHYnXQZy6,Zq-âuŠZg

ÅæŠÐŠ!*îeZw™–Y@*åXêV6,7,ä Stylus

zZá¶K**]Zh§bŠ3ð7Šï¸ZknZy6,

»´Zzg%5™ÎŠc*Y@*åTÐwzszZãƒYD
¸XZÒÂ[Å™«ÆìwÐÇ~ÅŠzÖCV

(Cover) zŠ}ÆZz6,ZzgnÎŠ~YC‰�¢
»»x™C‰X

» (Birch Bark) @*hÆêVÆ´z{È`é
ZEwÌ¬xåXÈ`éŠgZÝZq-Šg|#ÅYw»**x

ë�X™ÆnZk Birch Tree ì&
Šg|#ÅYw»ZEwòZzgÑày~¬xåZ#
@*h
ÆêV»ZEw{mîgÐ†!y~ƒ@*åXÈ`é
ÅYwÃ»^™ZkÅ6,ÂVÃZµ™ä6,»½ÜÚ
qÝƒC¶T6,–Y@*åXZ7W:~˜™gzw
¯1Y@*c*-4gLgL,]6,É™Zq-‚B!*0+|

)Yg~( 1Y@*X

ÈÈÈÈ`̀̀̀éééé6666,,,,èèèèÂÂÂÂ[[[[

ââââxxxx))))‚‚‚‚bbbb

pŠ7,#

ZzgZLŠz2V
ÃÌ7,ðZ�X

J]ñrþ³Š8
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3ä~#ÅlZgª½)pZÌð½ƒC
ìX¼¸ßg]òÅÌìXtŠJ]Å~Îi
ìZkÐDÙZgkHic*Š{ZÌZkÆZ
ZEßVÅìXÅ2Ìgzi',zi(,f
Yg„ìXZkŠJ]Ã6,Zäiâä~
ÌßvY…¸YèŠzu~œ~I[
~ìny‚izVäòÔ@*ÆZzg
–D»Wö{¯c*åXZÐ<-¯8-ë
�F”V}z‰Z¨~$©Œé EGgt)!*ºÅ
gc*„~ZkÅâ8-¶Xz{ßvZkÐ]Áõ O¯D

tx»Zq-Z(]Âî O',ßñi*ßy~g3ƒZìX 235 ¸X
-g\zZáZknyÃÇz«¦/gäÆˆ„Ç

‚w¬J-z;VtŠJ]Ã$«çFE$¹ÿ
EL 400 ÐYy0*ñYè

ªLL@*=-yóó½YC¶Xt**x (Kupfer Nickle)

ZkÃ-V5
ZkiâäÆ_5½jè GE»y.VÃZÒZq-uc
g8-Å{xŠJ]ÃWC¶&z{@*Æ»
øB¸X¹ŠâVJ-z{ZÐ»™
@*=ï%Å‰wÃÒ™DgìXt
!*]¼Z+¶‰QkiâäÆ6¤/
0*gkßÅæŠÐYâgzVÆ%O[Ð
Î**¯**eT¸X_5½jè GEŠJ]¤/ZK
**»òÅzzY+ÆauâgDgìX

Wy»gz{ZkË6,ã
NhzVÅ-ãgzbT»**x
L&ëELóìßÆZ0+gùìZzg@*ÆÃ!*CÙ7WäŠî!A$

ÐZkŠJ]»**x@*=-y7,ŠHZzgQËä-yÃ
!*CÙï%ÅÃÒ7ÅX

$¹ÿ
EL

Z„kZiwÔ›‰^ñß‹Ò1�Û^…æ7‰1

3333ääää~~~~####ÅÅÅÅllllZZZZggggªªªª½½½½))))pppp
ZZZZÌÌÌÌðððð½½½½ƒƒƒƒCCCCììììXXXX¼¼¼¼¸̧̧̧ßßßßgggg]]]]
òòòòÅÅÅÅÌÌÌÌììììXXXXttttŠŠŠŠJJJJ]]]]ÅÅÅÅ~~~~ÎÎÎÎ
iiiiììììZZZZkkkkÐÐÐÐDDDDÙÙÙÙZZZZggggkkkkHHHHiiiicccc****ŠŠŠŠ{{{{ZZZZÌÌÌÌZZZZkkkk
ÆÆÆÆZZZZZZZZEEEEßßßßVVVVÅÅÅÅììììXXXXÅÅÅÅ2222ÌÌÌÌggggzzzziiii

'''',,,,zzzziiii((((,,,,ffffYYYYgggg„„„„ììììXXXX
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Âë6,4Z#ÁƒðÂÎi+yÆâCÙn*]Zzg
ä-yÐegäÆ (Kranstedt) 6ŠZV™Z$h4ï

EHH

Y~Zq-*KïÑT»**x 1715 OñZkÃ$«çFE$¹ÿ
ELÐ

$¹ÿ
ELg3X+k‚wZzg¦/g‰XQZq-̀ð‚0ZVg»

äZk¬xŠJ]~Ð×ic*Š{{Øò (Ritchter)

',WæHXte0+~Å§bCš!*ŠZò
g8-BZ+ŠJ]¶T»ËÓZzg@*gïÜ
W‚yåXpˆgCR6,ZkÅïÏZk
z‰Ü„eƒðZ#{xòÆ(,}
f{],†[dZÃI~ÛZ÷ÆZq-

Y~ 1 8 6 5 =2EûezÜ~
Šgc*ÄƒñXƒÐic*Š{òª¬@

(Canada) ‚�,œ~ÅZ’ZYÐ)eZ 86 aZzZg»
~å3ÎX)eZ~ˆk,~Æ£x6,�»3�ZyÅð
Æ!*g}~‚0ZVZµZµgZñgnp�pZk

ÐìX (Norite) 6,5�
Zyf{],»ģâgZV$
âgZV$Zq-ãCŠ~',»ã"yìZÐW>]ãòÌë

Å�ZðJ-0*ð 4000 �Xtˆk,~Å»âVÆ0*k
16 éMZzg 36 (Basin) YCìZzgT»@*kc*B

éahZì)eZÆ´z{W7´~ÌòMìXòÆ
W6Ï[+X»mãCŠ~',»ã"âVÐìZzg�̂k,~

(Pet Å»âVÐQQ�®C~2$‚ñ
Æ£x6,Q�XZ,f{],gzkZzg**gz}~Ì Samo)

X�1òÅ',WæÏÁlZg~ƒ0*CìXòÅ‚Ñ:

ïÏŠzÑÄHÆŒÛd$g„ìXøg}o~Šzu~)
W6ŠJÂVÅ§bòÌŠgc*Ä7ƒeìX

ZÞ,œ~ÅZ’ZYÐ„-g\Æny‚iË
Z,Wö}Åˆl~¸�3äÅWÆ?»ŒZzg

q-Vz){Æae0+~»�ŠwƒnXZkz‰ÜZyßÍV
ÃuÆg¯8-»ìwWc*&ãCŠ¯™@*ÆZzgòÆF

Wö}qÝK‰�ŠÚ~e0+~Å
§b”¸XZy~Zq-»**xZgXH

ªLLe0+~6óóg3Zzg (Argentan)

LL5e0+~óó¹ (Neusilber) ŠzuZE]Ô.ç LE

ŠHXZkÆF̂Wö}»gK‰�¬x
îg6,̀ð|gÆ**xÐYäYD�X

Y~�g‚0ZVâ¡9Ze} 1820

¯ÑŠ~ò5äÆFŠ"™[å1Zkz‰ÜÆ
¯ÑŠ‚izVäZk~ÃðŠp7Š3ðXZq-E²á
Æˆny‚izV†gjlîgm

ä¯ÑŠzVÆ‚BòÅWöl™ (Rzheshtorsky)

Æ(,}Zi}òqÝKZzgt¥xƒZ
Zk§b¯ÑŠÅ
ÃZyÃ {¯c*YYìXò»°œÚƒ$+%Ðª]

‚4Ð2 Z0îg6,ZWö}‘W�X}¯ÑŠ~
(T en s i l e ÆŠgxy5z^ƒÂ¯ÑŠÅ¸]>Ï

³¤/Zx°kZõ(,|YCì 2900 ½ã Strength)

ZzgZkÐµƒðqzV~íZzgi8-•ÆÜs
Ðic*Š{òƒÂ¯ÑŠQZƒä 10% æZf(,|YCìX

òÆ‚B 13% 6,J“WÆOñZzg3,xƒY@*ìX1

ZZZZÞÞÞÞ,,,,œœœœ~~~~ÅÅÅÅZZZZ’’’’ZZZZYYYYÐÐÐÐ„„„„----gggg\\\\
ÆÆÆÆnnnnyyyy‚‚‚‚iiiiËËËËZZZZ,,,,WWWWöööö}}}}ÅÅÅÅ
ˆ̂̂̂llll~~~~¸̧̧̧����3333ääääÅÅÅÅWWWWÆÆÆÆ????
»»»»ŒŒŒŒZZZZzzzzggggqqqq----VVVVzzzz)))){{{{ÆÆÆÆaaaa
eeee0000++++~~~~»»»»����ŠŠŠŠwwwwƒƒƒƒnnnnXXXX
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¯ÑŠZÚic*Š{JƒY@*ì
Zk»»RZzg',â**ŠzâVÂƒ
YD�X

ÐÁƒ.e$@*g>ZzgJ 7% Z,¯ÑŠX~ò
ƒD�XtñR,»gÔƒZð˜iÔ»g{âVÔ»y0Zzg
yZo)a(Å0VÔgw}Zzg',¹‚ây~»xWD�X

‚~òzZÑ¯ÑŠX~¼ 35Ð7

™z$4-êGJÌƒ@*ìwZg]Zzg‚îÐ
OW,7ƒ@*XZ,Wö}Zñ:
Z®6z~WÑ]ÔywZzgik,W[ð
Å©ÔR,!*íÆÏVZzg½Zð

ØV~ZEwƒD�òÅ
Å (Cast Iron) ðh~Ï5z^š

ñÔ¢ïÔi8-#¿eyðZzgÉð
Å&6V~ZŸ†™ŠîìXem,w
Z”Ô%ÌðÆ»g{âV~

&»43©/õ
GI

G
EJªÁ6,^Zzg|V~tòW‚ (Value) zZß

(,}»xÅqìX
òW‚ÅZïFÔ',¹ZzgwZgC&&òÅ

ò~Wö{)ïF 24% lZgÅp~6,«�}
6,',¹gzÃ¦/gäÐgz14ìX 32Ð24 0Y@*ìX

ZzgI7 (Coil) Z,Wö}',¹gi+~ZñÔwZg]0*l
ÄA�õ FO

~ZEwƒD�X)ïFWö}R,Z$i¨é
EEg%ÔñR,Zzg

%Ð 45 ¾ñz){Æ{¯ä~»xWD�X
òAWö}¹ic*Š{ïFƒYD�Zzgt6 80

eçVªW$+zi¯VÆv6,™«Å{§mJñ
YD�XZy»ZEwgi+-R,Z$i¨é

EEg%Ô8¯yZzg8¤/Zs
−zZà0VÆ6,izVÆaÌƒ@*ìX

‚~ò 45Ð35 ÁÌzZáWö}X~
ƒ@*ìXic*Š{¡Æ‚B»x™ä
zZáWÑ]‰eöÆ_êñZÃ

Nzwz){Å ( T h e r m o s ta t )

‚|#~¢zg~�XYè©àŠg<îE0

wZg]Åp=VÐt:Ë�:
iD�XZÏatWö}SâZg

(c*)!3¨Òï EGEBD�X Invar)

¯ÑŠÆ´z{Šzu~ŠJÂVÆ‚B
WölÆaÌò¹ZëU*"$ƒZX
W`:Üs&½3ð HEÑYÉgzi%{Å¢zgÂV

Zzgi-gZ]z){~ZkÆZWözVÆZEwÅ®ZŠ
ŠJ] (Monel) &DÙZgÐÌic*Š{ƒ_ìñ9

@*Æ»Wö{ìZK>ÏÅ¸] 68% òZzg 67%�
Æa6z~Z

+C42.ç
E

EEGJ8-Zzg˜i‚i~~=wìX@*Æ
Æ‚BòÆWö}¢oZzg‚ƒ#³ƒYD�XZy
Ð,ëk[Ôik,W[»x™äzZà�Ô',¹gzÅ
æZf™äzZá@*gZzggZòZß‰Ü]Áõ O‘W�XòÅzz

ÐPn¯äzZßVÅ(,~ÂƒYCìXYèZ-
]½ð OV~)ïF̀ð|gÅµ]Áõ OÆÖ@~ZzgZz6,~
(<4è
GXGòÅg¿YC�X',¹ïFS:]ÅzzÐZy

òòòò»»»»°°°°œœœœÚÚÚÚƒƒƒƒ$$$$++++%%%%ÐÐÐÐªªªª]]]]ZZZZ0000
îîîîgggg6666,,,,ZZZZWWWWöööö}}}}‘‘‘‘WWWW����XXXX}}}}
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(Tensile ƒƒƒƒÂÂÂÂ¯̄̄̄ÑÑÑÑŠŠŠŠÅÅÅÅ̧̧̧̧]]]]>>>>ÏÏÏÏ
³³³³¤¤¤¤////ZZZZxxxx°°°° 2900 ½½½½ãããã Strength)
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Æ‰P]Áõ O7¯ñYMhX
òÆ)W6WözV~ò',ô¬xZzgW!
Z
+C42.ç
E

EEGJ8-ŠzâV~ZEwƒD�@*ÆÔ8o/õ EG
(Marine)

ZzgòÆWözVÐ=z^Åq,‰e0+~Å0*×
mJñ',@z){‘W�XZ>4Æ
WözV~òÅðh~ÏlZgic*Š{Šgz
wZg]Ã',ŠZ“™äÅ¸]aZ™C
ìXZyWözVÐƒZð˜iZzgŠzu}

( I n t e r n a l Z0+gzãZ+Zt
zZáZ”~»x1 Combustion)

òÆWö}ƒD 25% Y@*ìXZyÆ›c*dÌ
�Xðzx@*g',¹wZg]0*lZzg',¹(£43ð EGHVc*»âV~Îñ
YD�X-K**V$äPö&4-ê

HGEÅ(áàìZzgjÅ
ZâY}ZbÅógc*VÔ¢z){ÃZkÐÈc*−

(HY@*ìXZwZâZgÐ{-VÆZ48-‘W Seal)

�X‰Wö}‰lÔZwæZzgZwã~ZZïF
S:]äZyÃ8¯yZzggi+-Z+C42.ç

E
EEGJ8-Æa¢zg~¯

Šc*ìX
ZÌÃðæM‚w¬ò»Zq-*Wö{æÏ¯c*ŠH

}Ãyƒ@*ìX 2% Ã!*«Zzg 4%ò94% T~
#g`¯ä~tZë™ŠZgZŠZ™@* (Ultra Sonic) ¯tßC

ìXZke~ƒÐic*Š{‚³ZzĝgCZÌ»Wö{
ZzgK"54-ê

HG
EJ

»Wö{ (53%) ìXtò (Nitinol) ‹âw
Y~Z%M~»gHŠHåXt−Ô¢oÔ@*gŠZg 1960

Zzgi8-Ð"*i0*c*ŠHpZq-Šyt¥xƒZ (Ductile)


Zk~ÂZLâèÃc*ŠgppÅZâ¿&¢AÌìXZq-
J- 150» {m¿Ð¦/gäÆ‹̂âwÆZq-Ã̂

¤/xHŠHQQZ™äÆˆZkÆZq-u}ÃziyÐ
!*0+|™\dŠc*ŠHXÄA î FW×W×�„™M@*g0ŠHXª]Å

J-QwZg] 95» !*]tƒð
Z#@*gÃ
Š~ˆÂz{Šz!*g{ÄA£é FO0ŠHXZkÐic*Š{
ŠNŠ/tg;
‹âwÆ@*gÃñhñh™
ZkÐÂ‹âw¯c*XZkÆẐÐ¤/x
ZzgQZ™ÆZk§b%zhŠc*ŠH
ZkÅ

ßg]!*Ç™ˆpZ#Zk~Ð
¤!g',¹gz¦/Zg~ˆÂt@*g¤/xƒD„

QÂ‹âwÅ̂~WŠHX
Zkz̧´ÅZÌJ-Ãð−j=ô7ƒmpZk
ÆZEwÅôzV?m,,Š~I†Zq-?m,ÆË~

¶�ËÌZ+‚|#~ (Rivet) ‹âwÆZ,g-^
ÎñYMh�X~'Zq-„§sÐ;BVYìX
¬Zq-Zœgeg-^¯c*Y@*ìTÅ^‹âwÆ
Wö}Ãc*Šǵ7,CìXQZk»Zq-uZÎgZc~ŠZ4
™Æg-^Æu}Ã¤/x™D�TÐÎgZcÆZ0+g
zZáu}»qCzZ:WY@*ìZzgg-^»ŠzuZuZ0Y@*

ìXZÏ§bŠzâV§sÐt�hg-^Ð±ø MY@*ìX
(Ar t i f i c ia l Zq-Šzu~?m,Å$+zª¡¦(gzV

ÌZÏŠJ]Ð¯ñ (Antenna)ÆSatellite)

YD�XÜY~YDz‰Ü¬ZkÅ̂Zq-gKÏt

ÐÐÐÐÁÁÁÁƒƒƒƒ 7% ZZZZ,,,,̄̄̄̄ÑÑÑÑŠŠŠŠXXXX~~~~òòòò
....eeee$$$$@@@@****gggg>>>>ZZZZzzzzggggJJJJƒƒƒƒDDDD����XXXXttttññññRRRR,,,,
»»»»ggggÔÔÔÔƒƒƒƒZZZZðððð˜̃̃̃iiiiÔÔÔÔ»»»»gggg{{{{ââââVVVVÔÔÔÔ»»»»yyyy0000ZZZZzzzzgggg
yyyyZZZZoooo))))aaaa((((ÅÅÅÅ0000VVVVÔÔÔÔggggwwww}}}}ZZZZzzzzgggg'''',,,,¹¹¹¹

‚‚‚‚ââââyyyy~~~~»»»»xxxxWWWWDDDD����XXXX
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Å§bƒCìX�~YäÆÎ̂g`ÅwZg]Ð¤/x
ƒ™‹âwÅttZKz„̂ágì�ZÐZ’ZY~Š~

¶̂XZkZßwÅãCŠ6,Z,gi+-"5Òø
HGÃ\¯äÅÃÒ

ìX»Z&4545é GEHGEZq-³¢aMƒÇX
ŠÃ¦ZzgmZÌY]~Ìò»ZEwZëìtZq-

Zh‰#³ŠJ]ìXZkÐŠzu~
(Finishing) ZâY6,.e$pzg]M

ÅYCìX',àVZzg�zgzVz){6,�®
ÃWCìz{òÅZq-¹!*gq-µÅ
%ƒy5ìXòÃËŠJ]6,mJäÅ

(Bi ther ) «ÃÒ̀ð‚0ZVç
Y~Å¶Xz{»x[7ƒeå 1842ä

YèZkz‰Ü�òŠø7[åÔz{{Ø7
åZzg',¹gzÃ',Z',»x™äÐgzÂåX{Øòic*Š{F,',¹

~c*Â7g~µÆîg6,c*™ (Electro Plating) 0*×
z$4-êGJÅf~RÆaZEwƒ@*ìXt¿6Š~Ô',¹Ô

Zzgðz@ÅØV~Ì»xW@*ìXòÆ (Dairy) ek,~
#Zw´zZàš-VÔgzéVZzg6z~·¶~ZEw

ƒD�X
(Sabatier) Y~ŠzÛZú6ŠZâVò#/õ GG 1890

äg±ÎVÐ̂kl (Senderens) Zzg‚VŠ}gZV
!¯äÆZ~ŠpàXZ,VätU*"$H
ZkÑÃ
qÝ™äÆa%ÆZq-‚ãÃ;àgzXÆ‚>V
Åºm®ZŠÆ‚B!*0+−ƒÇpU*"$™**Zzg™ÆŠ3**
ŠzZµZµ!*'�¬Âï™äzZßVä%~Ð

;àgzX¦/ZgäÅÃÒÅp’»%Æ‚BÃðgŠ¿
7ƒ@*åXQZk~¼ZzgZŸ±K‰p!*]QÌ
7µXWy»gZ#Z,VäZk~ò»`sÓÏ¬ï

Å§bŠZ4HÂ»x!ƒðXt¡¦l! (Catalyst)

�qÝƒðQkÐâg̀+¯ðˆXt**x
Zkag3ŠH
Zk~ñC‰ŠZä¸X
-**ãi!*y~âg̀ZyñàÃë��
pŠ²!Æ%Yy)ñC(ÐâpfìX
øg}ŒVz**~âÌZÏ§jÐ»g
HY@*ìZzg»g™äzZáZg1Vgz9»
o«CÙ‚w¾D�X

~òÅ( (Periodic Chart) ÁÜÅ].zw
Ã!*«ZzgßìÆ0*kìXZyÐV~FS:]
œu�ZkaZyÃßì»LL&»å EYHOxóóc*@yë�XÐ

ÁÜ~�Z[J-Šgc*Äƒñ� 104 !*]tì
Zy
ÜsßìÅZkF,~ñgC~¬xqÑ]~W6XïF
S:]0*ðYC�XtZŒÛ!*6,zg~ny‚izVÆa
Zq-¤9~™ŠîìYèÃ!*«ÃòÐc*K~].
zw~ZkÆŠzu}7,zÏ@*ÆÐe{™**W‚y»x7

ìXZq-.e$ë{ZzgF2!¿ìXZÏa$¹ÿ
EL¹P

(Crust) Zzg**c*[ŠJ]ªYCìqÑèi}ÅZz6,~µ
‚~òìª ( #Z(gt##WJ )0.008 Æn

Hò!ZÚ
7g}™{Zgn6,mJŠc*YñZzgQÌ 1015

@@@@****ÆÆÆÆÆÆÆÆ‚‚‚‚BBBBòòòòÆÆÆÆWWWWöööö}}}}
¢¢¢¢ooooZZZZzzzzgggg‚‚‚‚ƒƒƒƒ####³³³³ƒƒƒƒYYYYDDDD����XXXX
ZZZZyyyyÐÐÐÐ,,,,ëëëëkkkk[[[[ÔÔÔÔiiiikkkk,,,,WWWW[[[[»»»»xxxx™™™™

ääääzzzzZZZZàààà����ÔÔÔÔ'''',,,,¹¹¹¹ggggzzzzÅÅÅÅææææZZZZffff
™™™™ääääzzzzZZZZáááá@@@@****ggggZZZZzzzzggggggggZZZZòòòòZZZZßßßß‰‰‰‰ÜÜÜÜ]]]]ÁÁÁÁõõõõ OOOO

‘‘‘‘WWWW����XXXX
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(gzVÃeJÝÆa»° 2000 ZÚ$Yñ
Zzg
ƒZ!pXQz„{Øòï%»ìX

‚0ZâV»Z0+Zi{ì
òZK{Ø^~‰
Z�x�z~6,ñ�ŠìZ¤/ËZ,*g}Ãi}6,áW**e

WðÎI\M²pŠøg~ 80 ƒ@*Â�áh+Zk~ÐòX
8.9 i}6,t¯0*õW$ið

JI\~AÇXZgèòÅÑÄ
¤/Zxkv¢aìp(gzV6,˜Vâœ{Z•ðûì
)‰LLC1âVóó6,(Zq-kv¢aò»ziyûV~

¤/Zx 10D29 ƒÇ!t|ŠNì
»Ñ]ÅZz‰ÑÄ

°kv¢aÐÁìXZ¤/øg~i}ÅÌ¸ÑÄ
ƒCÂZk»ziyŠkB¤/Zxƒ@*X�z~òi}6,Zh{à
lZg~(ì‰‚0ZâV»ìwì
Þ[U*Ü̂

¤/Zxò°%,³¢aÆˆ[Ð«g 250 Æfg)

~¤/@*ìXtlZgz,Â(,~5&@ìp«g~0*ã
»gKaè¹zWìZzgZkÅ/Ì¹ƒ_ìZka
tŠJÂV»&+Z]pŠZq-¹(,Zfí{ƒ**e’X

¡¦(gzVÐqÝ™Š{¥â]Å¯6,t¹YY
ì
i}Æ{gYâjwc*c~‚Ñ:ŠkÑÄHÎ(g~

_.[ƒ@*gLìZzg (Inter Planetary Dust) ½g
I3@*gzVÅic*ŠCÆiâä~ZkÅlZgFÎkHic*Š{
ƒYCìZzgZk~ò»bz¹ic*Š{ƒ@*ìX‚bZzg

"5½3ð HGEÑYÆâCÙ+äòÆiF̂f{],~ZŸ†™äÆ
a�Š~Z�xÆZ¡wÅÎcìXz{ë�
ÑÅV

gLgL*g}�~˜RgT�XZyZ7Z[+
~ßìZzgòÆÁÜƒÐ(,~lZg (Asteroid)

~0*ñYD�XZy~Ð‰˜RvRøg~i}
ÆæZgÆŒÛd$WYD�XZ[Ë§bgZÍVÆfg)

ZyÃZLæZg~é1YñZzgQZy~Ðß;Zzgò',Wæ
™1YñX

Zq-öytÌì
ËZ7Z[+6,¼Z,pŠ»gWÑ]
ŸŠØYN�Îg`ÅŠÐZ7Z[+Æâœ}Ã»

ÃX~ÐCÙ (Ingots) Š,ZzgQZy(,}(,}iV
Zq-»ziy™zhzVHƒÇXgZ–Æfg)â|æZg6,áWc*
Yñ˜VÐZyÃi}6,Z@*gZYYìptƒƒÇ

ù?Zq-?m,ì
æZg„~ZkÃ»™Zk~’»
( F o a m ZbŠ}Šc*YñXZkÐŠJ]Äv

Æ(,}(,}šu0YNÐXÃ«g~ Metal)

¤/Z1YñÇZzgaèz{ÄvÅ^~ƒVÐZka
ezÁÐ7Ô¾Dg�ÐXˆ~ZyÃé™‚i6,Zk
(áYc*Yñ˜Vny‚i~Æ»g{ä¯ñ‰
�XW`ò»AyaìZkÃŠÙƒñZq-Z0+Zi}Æ

‚w 1250 _.Z7Z[+âœ}»Zq-k³¢aòWÒ{
J-Æa»°ƒÇX
W\}ÐH�¬ÅÏ!*]™gì�XÂ™r#
W\=¼ÌÈk~%æENZ7ââVÇpe0+6,îZzg
%õzœ~6,�Š~˜i−ÆĤW\‚0ZâVÃÌ�
7ÐöFO„}Ð?

((((1997 ))))ÛÛÛÛzzzzgggg~~~~
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èIp~ÔZ»Yz6,ÌÇg~ZzgF,¿Š*äÌ¹Ð
d�ZCÙ0*g}',!*Š́4/õ JJX¼fYäZKi0+ÏÆZ’Zð
{ÅÂÁÜsZkn°Š,
z{ŠzgZyÅÃ~
˜ª»Šzgåc*ZkÇÃz{eZ„6,úw™D¸X¸
qwF,¿Š*Zzg6,ÌÇg~»g;ìX‰fY»ŠwWy~/
~Z#ZkŠ*ÐZe^ƒŠHÂZrVäÂ1VÐ
½}ƒñy°™gZÄ™Šñ‰äZKÂÁŠgc*%æENŠ
™Š,Zzg‰äÂÂ1VÆ‚BÐz¾d$|uH

Z7NhzVÅÅƒV~È™Šc*@*
ZyÐÃð
Z.Š{:™nX

èIZ•I~Zzg"ZŠZàZyƒ6,'áˆX
Û‘zZgZ:ƒZzgèIßÃ~ä#³Û̧VZzg

èÖVÆduâñÃ',~§bPóHìX
ài~~™r#0„ŠäZq- {Ã{:‡ìH

å&ˆ~z¢ýGL¬x™Šc*ŠHZzg�²TJ-Zg!*ƒDz
|~úŠ0Gøäi~ 421 ŠZø»%U¯g;X1Z#

6,úHÂZÐ°Šc*ŠHXZkÅzztCðYCì
ZkÃ
{:~gzZ¢ú

ELE
ZzgZ3ÿXL$+®)uÂ#èE‰XÐÎy

úŠÃJ—¶XZkÃ{:Ån„Æ!*g}~Z1Zd

CD�:
F,À:i~~�Ã{:ìZk6,ZkWvÆ
¶K**]ZÌ!*¹��ÎyúŠGøäÏZð¶X~
äZkÃ{ä~_·HìXZkÅz„Šk
¢zV6,Œ¶XZ#ÎyúŠi~Wc*ÂZkÐ¹ŠH


Úþ³nþ³þ³þ³þ³þ³þ³þ³†]'

( 53 )mX øg}dzgPÅ',!*Š~

eZËZ£{y

÷Z_
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Zk~gŠZ6ZzgZI$+”îGÅÂÁ�XZkäZkÐ‘ÐêL

¯xÅÂÁïwBZzg!*¹Ã°ä»¬Š}Šc*(X
Œ0ïbäZèZ<ØẑZzgZyÆ<Z+z

Ût6,ÂÁ¦™g¿‰X́Z−+îÏäÌP‚w
ZkÃ{ä~»xHåXZ�“5ÒðGVZzg!*lVÆ!*g}

~¹‚ß$ŒVñ�ŠåXhÃ{Vä°LLZ>]óó6,
|~ïHÂZkäZkÅCÙÚ@*gZ`™ä»¬ 654

Šc*XZk~tÃ{:ÌåXhÃ{VÆzik,«o

�´äÔ�Zkuó~ñ�ŠåXZkÃ{äÐP
{ÅúLèIÂÁá™hÃ{VÆ‚t7™Dƒñ
¹
Zk~ÜsŒÛWyzŠvZsòÂÁ�ÔXÆ
°äÐi0+‘Zzg¬ÅØ@0:ƒÏXt!*]hÃ{VÅ
™~WˆZzgZkÆ¬ÐÔ«o�´́Z−+îÏ
ZzgPŠvfYÅZq-wHgƒðTäPâ{Åœ

ÆˆZkÃ{äÐ@*gõÔgc*èÔ,ZzgZyÐ
0ÂÁÂY.$™Zµ™BZzg!*¹Ã2+gW>™Šc*X

sÃZkÐ
ZknÆÃ{âVÆ°äÐ
ËÃH5ÔÃ̈K(ÏÃZ+{èIjyÔc*gzqãZEy
qÝƒZÔøg}4,Šq-tZZ%Z•ðZ\k**uìYè
Zq-(,}ËuâtÐŠ*øzxƒ̂X

|(ÆÃ{ä 366D302 Z0+Ö~Z¬U*ã)
ÅÑÆ!*g}~Ô~¼7C**eLYèX

|Z]ZkÐzZO�XZkÃ{äÅ,ZÅ.«çG~

äZKà{WÃtÂ[LLœZÅ‹3ïGEóó~Š~ìXZÇÆ
|( 393 |D 368 ˆÇZèyÛâ3,zZZ1¬%ZÅ.3{ð Eg)

äŠ¬
Š*ExÅ(].h+ExfeYgì�ZzgZk
§bŠZ#ÖIfY**gZnƒgì�ÂZkäZkÃ
{äÆZq-zÃÔ�].h+Ex»ÈåÔ5ZŠc*ÔZzg¡Zk

a5ZŠc*
Zk§bz{ŠZ#Ö6,2VÅ×e$qÝ™**
|402 eLåXZkÃ{ä6,ZzgÌF4WNX

|Æ²T~ŒÛ\Å{:mZzg',',-VÆ 424 @*
ŒÛ\~ŠZ¾Æ:LtÃ{:',~§bOW,ƒZXË

Æîg6,ZkÅ¼ÂÁÓxZ0+ÖZzgZÛi~’IX
Z’ZY~Z0+Ö~�áwè<ØÅ§sz;VÆfY
ZzgúZx»°âb¸X1ˆ~ZkÅ(âËè<Øäá
àXQZq-z‰ÜZ(Wc*
èIßÃ~Æ�Zq-
Ûâ3,zZÆ¬ÐZ0+ÖZzgÑàZÛi~Zâx�áwÅ'x
Â[ZÑxZzg�áwè<ØÅŠvÂÁƒUCÙà~ZCbÅ

IZzgQ5ZŠc*ŠHX
tZò[Z,¸X~pŠ|‹ZK̈y»ZgZŠ~¿
�áïåX}(Ïz�{‰}Š´ƒZzg}Z»Yz
F,uŠ*X1Z[ëZ,zZu]»f™™gì�X~
˜ªZzg**ŠZã»¿Š4ìXt!*]ÂƒÃ¥xì

ÎZz‡]**îZzÑŠzZ−+ÆduâtÃZK˜ªÅ
¯6,gœ~~Ûz|#™eZrìÔZkuâtÅŠg:Y+
Æ:LŠgc*%æENŠ™ŠîìÔc***ªÆ!*)̄ZÐŠ®™Šî
ìX

Úþ³nþ³þ³þ³þ³þ³þ³þ³†]'
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i+Z−+/0-y‚zYÔZk,ZyÆÛY~Ð
¸XZy»ZCâ¹ {åXZyÆfz¾däZq-Ã
{äÆªx6,6gHÔ�ˆ~z¢ýGL¬x™Šc*ŠHXZôƒD
zŠZøZkfí}ÐZ.Š}Æa4,Šq-zŠzgÐWc*

|~Zy»ZÙwƒZÂ´ºÆ 540 ™D¸X1Z#
**™ZzgYIßÍVäZkxfí}Ã2+gW>™Šc*X

1ZÑs~‰ßÍVÆ;V˜ªÆ!*)̄
ÂÁ-4i}6,7,~g�‚
Z7è3ˆXˆ~Zy
ÆWÃ1Æ.ƒVZzg1zV~NŠc*X

‰ŠiêÐZkŠgvyVY@*ìTÅˆ°
œ-VJ-e7ƒCXŠw~Zq-%ûWvÐ�&Šy
J-Qg„XZk~à»¹‚zVŠHXZÏ~Ît
ZÉ»454è

GEGEÌåXZk!*iZg~Zq-™r#ÒZ−+Z',Z#
Z4g~ÅŠ»y~gLgLg‚ßVÆ´z{Gg{DÙZg

ÂÁWv~ÒƒIXZkÐZ0+Zi{Î�
‚g}
!*iZg~¾Šgd�ZCÙ0*g}V™gZÄƒñƒVÐXZk
W>iŠÏ»:LÃð(Ï#¿c*Š´#.:¶É¡
Zq-WŠòÅê¶ÔTäZq-ÀZŠð™\dc*ZzgZkÃ

2äÆanÃ
VÅZmgÄŠ~Xz{Wv¬Zk
À}ÃÐQWyÅWy~‚gZyWvÅ�~WŠHZzg
Wy»gà»Zq-(,ZzV™gZÄƒŠHX

ZšyÆægVXg!*r~Zq- {Ã{:åÔ&
ZjâVÆŒÆˆZÏægVÆZq-ægkäZLy

Š[ v™1åXyÅ¿¤/7,~ZzgÃ{:ZkÆn
ŠHXWJâ‚wJ-ZÐËä:ïÑXWy»gZyÂ1V
Ãè3ˆX

Úþ³nþ³þ³þ³þ³þ³þ³þ³†]'

]]]]ÂÂÂÂ¡¡¡¡áááá
6,¼ (You Tube) eZË·ZÅ6,zm,Æ-k[

ŠÚÆnŠg•fsÅ5ë LEÃN*U$™,:

https://www.youtube.com/

user/maparvaiz/video 

c*QSkYWgÃeÃZL
¯yÐZÂ™Æ  Z�g^

-k[6,ŠB:
_________________

eZË·ZÅ6,zm,Æp}ZzgÂÁj7,"Zzg

eZîyße™äÆnŠg•fsÅ5ë LE

ÃN*U$™,: (Academia) 

https://independent.academia.edu/

maslamparvaizdrparvaiz

c*QSkYWgÃeÃZL
Z�g^¯yÐZÂ™Æ
ZO¸‚V$6,7,³c*
eZîyße™,X

https://www.youtube.com/c/MohammadAslamParvaiz
https://independent.academia.edu/MAslamParvaizDrParvaiz
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W`J-æÌÁÜÅŠgc*Äƒ_ì‰
Î**Ô
Periodic e0+~Ôß;Ô@*mÔWxÔ»g0z){‚g}øg~

~ñ�Š�XZk×~ZyÁÜ»**xÔ�Zzg Table 

Ìñ�Šƒ@*ìXZ7ÁÜÆW: Atomic Weight 

Æ¿zgŠ¿ÐZk»Ñ]ÅCÙZq-—»z�Šƒ@*ìXz{
¿zgŠ¿ŠgCƒMh�‰
øg}ŸÆZ0+gÆÂx
~Z6,z”zZ4,Zì»àCc*¡¦îg6,6ŠZâV»ZKŠ/
ÇƒV~ZÁÜÅ{mlZgÅWölÐ¢zg]Æ
_.55qzV»¯**X

W\tl!Y…�
Zq-!*zgc»§b§bÆ
fZBŠZg+Zy¯äÆnZk~7,äzZàZâÃ**\Âw
™eZÜ.e$¢zg~ƒ@*ìXZÏ§b6ŠZyÆnÌ

ZâÅ5½3ð GGwZzgÃgñá¯äÆnÁÜÅeö¢zg~

Ÿñ8aþ³þ³^¨Œ

(22 )mX Hd~ZâŠNÌƒ$Ëì?

{−†Zv{VÔZ%M

d~ÆÂwZzgñw
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ƒCìXZq-!*zgceöÆn¤/ZxÔú¤/ZxÔ7&+ÔZzgL
LeñÅjÔ”Ô2ÌÅ®ZŠz){»ZEw™D�
‰
ŠzúWN*ÔZq-ŠgXZ&+}ÔÎ¤/ZxæÔZq->#
z){X6ŠZVZÃgñáÃ¯äÆnTeö»

(ë�XT§bÐ Mole ZEw™D�ZÐñw)
Z&+zVÆp!*g{Z&+}ƒD�z,„Zq-  Zq-ŠgX

ñwZ&+zV»È
Z&+}ƒV 602200000000000000000000

zZá�ÆZEwÃW‚y™ä Digits ÐXZkaä
~˜ Scientific Notation ÆnZk�Ãå

c*Avogadro number �ZzgZke:ÃŠgXÅ(
ñwë�X

 Avogadro Number =6.022x 1023=1Mole

Z[tŠÙ�
Zk�»ZEwùƒ@*ìZzgZkÆ
ZEwÆHÃZ+}�XZq-¬xZK̈y»‚—Z7qzV

Ð7,@*ìÎz{¡W\VÐŠNYìc*Ck™Y
ìX1‚0ZâVÃZq-ZVZzgZkÐÌgLf¨zVÅ
Yõ™ãƒCìXZzgtf¨}ZãgLƒD�
ËZy
»${ð

G
Oge7ƒ@*XW\${ð

G
Og™,
Zq-;àgzX»ZVH

ZVp¡Zq-¤/Zx 6.022x1023 gN*ƒÇZ#
ZkÆ
Æ',Z',;àgzX¯D�XªZq-¤/Zx;àgzXÆn
b6,Ér«ç LEÆ',Z',;àgzXZVŠg»g�XeöÆn
ñw»ZEw¤/ZxÃñ²c*ñ²ÃZV~ps™äÅW‚ã
ÛZë™CìXZ¤/pW\fgZ]Ã7ŠNMh1Z#Zy
f¨Z]ÃZq-(,~®ZŠc*ñw~$+wŠï�A$ZklZg
Æ‚B|ÅŠ*~»x™**Ô'Zzg¬xZK̈âVÃŒ**
W‚yƒY@*ìXd~~ñwZq-£geöìT

Ðt¥xƒ@*ì
Ë—~âœ{ÅlZgXìX
Zz6,ëäŠ¬
Zq-¤/Zx;àgzXÆnÔZq-ñw

Æ',Z',;àgzXZVŠg»g�XtW\Ãc*Š (6.022x1023)

gppÅ¢zg]7ìËKÆZq-ñw~H¤/Zxâœ{
T»È Atomic Weight ƒ@*ìXCÙZq-K»

Periodic t' ZkKÆZq-ñw»ziyH¤/Zxì ' ì

(X Figure 2 ~–ƒ@*ì) Table 

;àgzXZk»Ñ]»ƒÐ−KìTÅVw
ÆZq-× Periodic Table Zz6,ëäŠ@XZ[ë

¸g~K‰
Í®ÅVwfe�XëŠÙ�
Zq-ñw
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ƒD�XÍ®Zq-¸g~âœ{ì Grams 197 Í®~
ER,zyƒD� 118 6,zIyZzg 79 TÆCÙZq-ZV~

Atomic W@*ì�
Í®» 197 Î�häÐ
197 ìXTÅzzÐÍ®ÆZq-ñw»ziy Weight 

áCìX;"5å GJHgzXÆZV~ÜsZq-6,zIyƒ@* Gram 

ìZzgZkÆZq-ñw»ziyZq-¤/Zxƒ@*ìXZ[J-W\Ã
¢zgZ0+Zi{ƒŠHƒÇ
YVëÍ®Ã¤/Zx~yh+D�Zzg
WxñwÆˆ[ÐX¬xîgCÙWx’Yg~

’ÅlZgñw~gSìXŒVŠ·ygì
Wx
’âÅ5½3ð GGwÅ^~ƒCì O2 YgÆZ0+gWxÔ

T~ŠzWxƒD�XZknZq-ñw’~Î!
7É32¤/Zx°ñwƒÇX
Zq-¯g~VwÐB�
ñ²Ð¤/ZxÔc*¤/ZxÃñ²

Å HCl ~ùpsHYYìXÛn™,øg}0*k
 ¤/ZxlZgìÔZzgZk»âÅ5½3ð GG°ziy 1 0

Periodic (ëä Hydrogen+Chlor ine)

¤/Zx&ñwìXZ[t 36.5 Ð¥x™1ì�
 Table 

~ÄñwƒVÐ HCL ¤/Zx 10 Y+Æn

¤/ZxÃZnâÅ5½3ð GG°ziyÐ„ŠbƒÇX 10…

No. of Moles in 10 gram HCL 

solution =10&36.5=0.27moles

~ÄñÅ5½3ð GGÖ�  0.27 molesÆHCL Z[

Ð¢[Š}™ Avogadro Number tW\ZÐ
qÝ™Mh�X

0.27x 6.022x 1023=1.626x1023

Molecules of HCL
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::::(Breast) ¬¬¬¬îîîîyyyy
tYC6,ñ�ŠZq-�h~UiƒD�XZ7¬îã

Ìë�XŠgZÝt (Mammary Glands) ¼zŠ
ƒD�Ô�±ÅÅÍ (Sweat Glands) ÄÆ¼zŠ

*º)ÑzqƒD„ÔÞŠZâVÐZÛZiƒgìZ7z½
Zzg6,z74k2.ç EGHGZyÆik,ZW,Zg»qÝ™Æ"¼zŠzV

Å^~%Zzg›zú (Milk-secreting glands)

0*YD�XZyÅZ‚ÛZö~Zi+g³»gLÐå3zZá
Z7z½Zzg6,z74k2.ç EGHGZy»Ìgzwƒ@*ìXt„zzì

±ÆÅÍ*º)ÅZ’Z~ÔZi+g³»gLÆZ7z½Zzg
6,z74k2.ç EGHGZyÆZW,Z]Æ�ÔZkÆ¬îâV~Ô"5Òø

EFÆ
nÃ^ÆÅÆ‚,̂Å¡PÜ‚|#z�Š~WYC
ìÔ�(,f/Æ‚BÔ&4k2.ç

HGHGEÐå3zZá̧ZgZyÆZW,
ÐW×W×¢»ƒYCìX%ŠÅi0+Ï~ZkÆ¬îã
¼zŠzV»Ãð»x7ìX%ŠÆ¬îã¼zŠ!*ªð

Z¡IYÅz„~WD�XqÑè!*e~ (Vestigeal)

¤gkZKYCZzg¬îâVÆW]ÃÍÚŠZg¯™ÔZy»
bCÙ{™Æp[zZ{zZ„LgD�X

¬îã¼zŠ‚|#ÆZ±gÐáî&+_5½3ð GG°
UiƒD�XCÙ¬îy (Compound Secular)

ë�ÔƒD�Ô (Lobes) {äÔÎß' 20 ~
CÙ{ä~¹‚g}ZùgÆrÅ§bŠƒñÔgL

ë�Ô½} (Lobules) gL{:ÎßçÖ
**1V�Å5¼-ö GH9k 20Ð15 ƒD�X¬îyÆy~
BC�Ôt�Xt (Lecti Ferous ducts) e„

**1VßçÖ~»gƒZŠzŠ|!*CÙáWC�X
¬îâVÅå%ÔZy~ŠzŠ|»»gƒäZzgZk»!*CÙ

B@*ìXt¿ÜIä (Lactation) å3»¿
Å5½54jè GHGIE

ÆˆÐz�Š~Wä4ìZzgÅ̂zÑŠ]ÐŠz&ß

IW×W×7g~F,¹6,VY@*ìX
Å5½54jè GHGIE»Zío¼

;gñ÷Zí*dR,~ÐZÛZiƒäzZÑ6,zÅ5»4è GHLE

Zzg7gk,dR,~ÐWäzZÑ;gñyW±h43ðGHÍ (Prolactin)

Ìë�(Ô (Pitocin) &0*ç_è LE (Oxytocin) 

“{5éECÂxZzgâVÆ_.!*CÁÜ)ZLèpZgaÃŠ9Ô
g**ÔZkÅÀ»g~ú7ÔŒVJ-
^Æ$+yÐWg„pÒ
c*QÀŠ¶Æ»̂ìwW**(Ðƒ@*ìXZÒtŠ¬ŠHì

Ÿñ8aþ³þ³^¨Œ
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ZyúZïÆ�ÔÜÆWy~ŠâV~c*QzÑŠ]Æ
Ô̂âVÆ"5Òø

EFÐŠzŠ|10+10+™ÆpŠ½u4ìÔLL
ÂŠJg,gh@*ìXZ(A$Ìƒ@*ìZ#^Æ;B
¬îâVÆc*Q̈"5Òø

EFÆg*~WD�X
âV»ŠzŠ|aÆnZq-"u¤‰Üzǵc*CŠgC
jìXtŠzŠ·ãn*])‰Îe*Ô7&4o-ê

HGIGÔyÔ
Å«10+,Ố4jè GE ( Fa t s ) Ã`gkz){(ÔlÒ]

6,z”Zzg (Lactin) **xÅ$Óë L6,z”ÔÅ5½54è GHGE (Casein)

**xÅ$Óë L–»Wö{ƒ@*ìXtŠzŠ| (Lactose)
Å5»43ð GHGk

aÆnå½ZìXZk»aÅËZzgŠzu~½ZÐ
£¨„7HYYìXt7g~§bÐ;#-C45ë JGEGE

ƒäÆ´z{ZK̈ãŸÆ',Z',»ŠgzwZg] (Hygienic) 

nƒñƒ@*ìXZyS:]Å¯6,zpeZËaÃÁZi
ÁZ’Zðb¹J-ÜsâV»ŠzŠ|„öäÅ:Üs
&bŠï�É@*N™D�X

¡]Å (Apocrine) ¬îã¼zŠZq-nÐZ7™Zí
Ui�Xtz{UiƒC�ÔX»»gHŠH6,ze–¼zŠ

8~î OÃÂh™ZL‚Bá™UiÐ (Apical) ÆZz6,~
!*CÙÀ_ìXªCÙì
âVÆŠzŠ|Æ‚B¬îã¼zŠzV
Æ7Í/õ E

G(,~®ZŠ~aÆù~í�XâVÆŸ
ÆtZK̈ã7Í/õ

E
GŠzŠ|ÃaÆn´c*Cîg6,ZzgÌ¤‰Ü

ÛZë™Šï�X
aÆÀŠ¶ÆˆZ’ZðPŠâVJ-Ô�ŠzŠ|

ë�X (Colostrum) ¬îâVÐÀ_ìÔQÐÃß7x
ñ�ŠƒC (Antibodies) Ãß7x~FnÅZA!*em,

�XtZA!*em,âiZG{~Z$©5½jè
EE

GIEZ%ZnÐ£¨™ä
aZ™äÆzZWi',Š„ (Immunity) ÆnZñ‹

»x™C�XYèÃß7xÉ)g8-»¼ÇhJŠzŠ|ƒ@*
ìÔZkzzÐ**zZOpZ&~tß.ì
aÅzÑŠ]
ÐI»Ä„àVÐ¬îâV~g»ƒZt!*ÏŠzŠ|ìÔ
�aÃvy™}ÇXz{Ãß7xaÃ:&ÕäFL™!*CÙNN
™Ÿù™C�XZzgZ#‚Š{ŠzŠ|Wä4ìÂQÐaÃ
ö**Ñzq™C�XÃß7xÐøzx"!¹¢~Z$©5½jè

EE
GIE

Z%ZnÅ¥~WY@*ìX¼pZ&ZKKã¢5¾æ
E

G
Y

‡ì
gppÅ+MÐZLaÃZCŠzŠ|öäÐÄZC�X²

|Âtì
',Æ88-ÐKã¢5¾æ
E

G
Y

~ÃðyZ!
7WCìÔÉ',ÆãÆZk**]ÁƒYD�X

ŠŠŠŠZZZZ¤¤¤¤////zzzz\\\\::::¬¬¬¬ggggèèèèUUUUiiii
(Temporary Glands) 

Zk¤/z\~Zq-g3ZzgZq-&Ó4k545é FGGEH�áï�XZ7
Y@*ìÔYèg3ÆZ0+gÅUiCÙ ¬gè¼zŠZkzzÐ¹

¹k/�ZzgQk„¹ÆZí~I^™ZCz�ŠÅŠî
�Ô²&Ó4k545é FGGEHÜIäÆ‚BáCìZzgaÅzÑŠ]
Æ»̂ƒY@*ìXtŠzâV¼zŠ~‚854è

EG
G@*i0+Ï‡ì

7gS�X

(Uterus) XXXXgggg3333 1

Ìë�XZq-[ (Womb) g3Ô&zz!ïE
v¢a(^Å$ƒ@*ìÔ�úg]Ædz 8x5x2)

ZzgV: ( R e c t u m )  ~ÔZkÆg&¼-ê GH

Ÿñ8aþ³þ³^¨Œ



ÆŠgxyzZµƒ@*ìXg3 (Urinary-Bladder) 

Å$ÆZz6,~Šz)gzV~Zq-Zq-Þ**àtìX
Zk$»"uZÛ`~•ìXg3~ãƒñÔ
Z4éÔÞ**CV~ŠZ4ƒ™ÔÞŠZyÐ†²g~
Q‚V$Å!*gWzg~™D�ÔÞ**à~„7½0î E

YGáCìZzg
z;V„<Z’ZðZ‚ÛZöqÝ™@*ìXZ’Zð‚|#
n<Ôg3~W™Zk~·ƒY@*ìÔ˜Vt½ã

åÅ̂̂Z(g™©8ìX â¹~
g3ÅŠ-Zg,&6,ÂVÅµƒC�X«6,]:ƒ

Z0+gzã6,]Ô�¹‚g}¼zŠzVÔ¤́45Îæ GFm,ÔÊ-.¨45ë GE
GH

SVZzg!*:VÅµƒCìÔZ&+z¢a* (Lymphatic)

BCìXÍ*º)ÑzqƒD„Ô (Endometrium)

Z7z½;gñyÆZW,ÐZ&+z¢a*ÔQÐZ‚ÛZöqÝ
™ä@ìXZVKŠâVÅ!54n.ç GEHzZw‚$¹ÿ

J
Æ0*v,

B¢añKƒYC 3Ð2 ÐaŠð,ŠyÆŠgxyt6,]
ìÔZk~¤́45Îæ GFm,ZzgÊ-.¨45ë GE

GHfV»zWYwZzg(,~
(»g Uterine Glands ®ZŠ~¼zŠ)-¢Zí¼zŠ:
ªdS (Tartuous) ƒYC�X-¢ZíUiN*gIRk

(Cork ©SZ×ƒðSVzZàƒC�Zzg»guZhz
Å̂Z(gGƒC�XZkÆ¼¼zŠD‚Y Screw)

ÔZq-nÅWg~(ÆŠZÕVÅ̂ÆƒD Hack Saw) 

�Zk§bXZ&+z¢a*ZLW\ÃZ’Zð<Ã·™ä
ÆzZW»g™gìX!54n.ç GEHzZw‚$¹ÿ

J
ÆÎÛ,Ð

ZV™,ŠâVÆÖ@Ô6,z74n.ç EGHZyÆ�ÔZ&+z¢a*ZzgÌ
B¢a(ágìXZk~¤́45Îæ GFm, 5 ic*Š{ñN*ð)½ã

ZzgÊ-.¨45ë GE
GHSVÅ®ZŠ~ZzgÌZŸ†ƒY@*ìXZkÆ

¼zŠZÁƒ™ŠzŠ|Æg8-»g±Ô&-¢Zí$Óë L

ë�Ô»ZÛZi™ä”�XZ’Zð (Uterine-milk)

<ÔZ&+z¢aì~·ƒäÐ¬Zk„g±ÐZK
½ZqÝ™@*ìXZÚƒ¼ƒäÆ!*z�ŠÔ²g~
Q‚"3ï JGHÅ!*gWzg~:ƒä6,ÔZ&+z¢aìI¦ìZzg¬Å̂

ŠâV~Û`ÆgZ5{g`ƒYCìXp 5Ð3~
!*gWzg~ƒYä6,Ôt„6,]&Ó4k545é FGGHE¯ä~Zëzg

ìX
Šzu~6,]:tŠgxã6,]ìZzg)XWCg3VÅ

ë (Myometrium) µƒCìXZk6,]Ãâ-¢aì
�XCÙ·Ô!54n.ç GEHzZw‚¡ÆZV™,ŠyÐ
6,z74k2.ç EGHGZyÅ)ñ�ŠÏÆ:LÔâ-¢aìÆW]ÔZŒ

ŠyJ-!*g!*giD�ÔTÐZ&+z¢aìÅ7g~R 5Ð3

¬Å̂Z(g™gìX^Æ¿zÑŠ]Ô&0*gkgc
ë�ÔÆŠzgZyÔtW]W±h43ðGHÍ (Parturition)

;gñyZzg¼Šzu}úZïÆZW,Z]ÐZq-{mðy~
ÔZz6,ÐnÅ§sÔØ,¯Dƒñ!*g!*g(,~¤‰ÜÐ

ƒCìX (Delivery) iD�ÔTÐÅ̂eCg~
ZyW]»i****‡.Þ',ŠZ“”h+ŠgŠ»!*)̄ƒ@*ìXt

B@*ìXLLW±h43ðGHÍc* (Labour Pain) ŠgŠzà
QgÂ;gñ÷Å¶ZzgLŠzu}¢zg~úZïÅÃ@*„Å
zzÐ**gïeCg~Š‰ÜÔc*Q**eƒYCìXZ,
~âVc*^c*QŠzâVÅYyYä»ç{0Y@*ìX
A$g3»uŠW6,c™ÆÃ̂!*CÙïÑY@*ìXW6,c
ÅæŠÐzÑŠ]qÝHƒZ^wk,+"!
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B@*ìX (Cesarean Baby)

â-¢aìÆW]ÅZq-ºm{¤tÌì

g3~%0*gì<Æ‚K~Šy/ŠyZŸ†ƒäÆ

Ð0.02 ‚B‚BÔZyÆg3VÅMð)**gïMð
B¢a($ÒhÿOW,ƒCìZzgtŠzgZyÜÔz‰Ü 0.05

kHJ-EƒYD�X 100 Ð10 BÔ�„™ Æ‚
eCg~Æˆtg8QZL**gï‚,̂6,WYD�X

(Perimetrium) Š~6,]:ZÐc~¢a*
ë�Xt‚Š{úVÐµg3ÅƒÐÛzã6,]ƒC
ìXtZq-nÐg3Å™~6,]ìX

::::(Placenta) XXXX&&&&ÓÓÓÓ4444kkkk555544445555éééé FFFFGGGGGGGGEEEEHHHH 2

g3ÅZ&+z¢aìÅ!*:VÐÔz;VZ‚ÛZöqÝ™gì
<»$½541¹ÿ GEGZzg‚Û-ßŠŒÛRmÔTÆfg=<â¹
J-ZK´c*CÔ[ZzgZyZY¢zgc*]7g~™@*ìÔ&Ó4k545é FGGEH

B@*ìXZ’ZðÔš:Ñ»g3~·ƒäÆ‚B„
&Ó4k545é FGGEHz�Š~Wä4ìXZ&+z¢aìZzgš:Ñ»R,z̄š†
ï™&Ó4k545é FGGEH»g™ä”�X&Ó4k545é FGGEHÔÜIäÆŠzu}

ß($À)ÿ O^~WY@*ìXWL 10 ¹ÆZíJ-)½ã
‹ƒÇ
Ç&45é JGEÃß¡eZËqnÃ¬&¹~¸g~»x
™äÐI™D�XZÐ)¢zg~½QäÔQà
á̂ÔŒVJ-
j¦~ÌZôo',ãÅ&bŠï�Ô
Yè&Ó4k545é FGHGEZÌik,yƒ@*ìX

;gñy»ZÛZi™@* HCG R,z̄š†Å§bÔ&Ó4k545é FGHGEÌ
ìXÜIäÆŠ}ß~)ª!*gWzg~ÆZq-ß

Wä4ìX%O[ÅYõ HCG ˆ(qnÆ%O[~
™ÆÜIäÅ¤&ÅY$ËìXÜIäÅt
YTZq-nÅZA!*e~±ƒC�XtZA!*em,qn

Åñ�ŠÏªCÙ™C�XW`À HCG Æ¤Zzg%O[~
!*iZg~6,&»454gö G

YEGE±ï LH)â\ÅgKe"öEOÆ‚,̂Å(ÌY
ÐìXqnÆ%O[»Zq-¢{±ï LH~eZs„³
qÝƒY@*ìX

&Ó4k545é FGGEH7g~æ]Üg3~‡ìgLìXZk»¼z
+Aõ EFOÅeCg~Æ‚BZzg!*¹zÑŠ]Æˆg3Ð!*CÙòY@*
ìXZk§bÜÐÃgrƒ™g3QZK6,ZãqªZ(g
™ä4ìXÜÆŠzgZy&Ó4k545é FGGEHqgzfs»xZ"xŠê
ì:

âVÆŸÐá™́t<Ãà@*ìX (a)

<ÃWxà@*ìZzg»g0eZðW‚[+ (b)

<Ð!*CÙÑ@*ìX
<~®ÅúƒäÐIÔ†rX» (c)

fí{™@*ìX†rXÔ‰ÃkÅS:g8-̂ƒCìX
&Ó4k545é FGGEHâVZzg<ÆŠgxyÔZq-Z+»x[ (d)

g»z^áCì
TÐƒ™vyàäzZàZâY<J-
 ÆzZ],kÔ^©5Ó4ø

E
GG AIDS 7V0*C�XZkÆ!*z�ŠÔ

( G e r m a n ÆÙc*Ồð$4hÒø G
(Syph i l is )

ÆzZ],kÔÚ~rf$ZzgÔÃÆæ”‰ Measles)

iCÙYÁÜZzgªeZwŠ¶zZàðgWzgŠzZN‰‹zSyÔ
ÃWz){Ô&Ó4k545é FGGEHÐ¦/gYD�XZyÐÜ~>Þgì
Ã̂¸g~vy(ìXZyÆ',}ZW,Z]Ðĝ3~
%Yìc*QzÑŠ]Æ¯gU»̂ƒY@*ìXZyúZïÐ
OW,^f6c*Kãc*QŠzâVnÐ$zgZzgŒVJ-
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’ÅŠzZ (Thaliomide) mzgaZƒ@*ìX2!545å GJGH

âVÆpyÐ&Ó4k545é FGGEHÐ¦/g™< (Sleeping Pills) 

J-VYCìXZ+âV»^¯Ã÷
ÚnaZƒ@*ìXZk~;ðVZzg (Phocomelia)

N*ùVÅAc*V700*C�X;BÆl+ðV6,ZzgczV
ÆÃÛV6,eZ],lÑƒD�X6,±454gö

YEGEÆŠzgZyqn
Å¢zg]Ðic*Š{pgZuhe6,Ì^̄Ã÷ A ÆzN*ð

ÚnƒñaZƒ@*ìZk„§bqnÃZ¤/̀ð$4hÒø G»
zZ],wZ

$©5½jè
EE

GIEƒY@*ìÔÂZkÆ^~Z3Ñ!*ð¡åEHZ
»ÚWY@*ìXZkÚ~gl,|Å (Spina-bifida)

(Spinal A~Å¼zg"2.ç HGE}:“WÆ:L£ðezg
»z{zîgLìXz;VÐmgppzZá Cord)

Z¡[OW,ƒYD�XtẐKŠzâVN*ùVÐ',~§b
Z0*åƒY@*ìX

&Ó4k545é FGGEHZq-ŠgzyZÛZi~¼zŠ»»xÌ™@*ìXZk (e)

HCG ÐZÛZiƒäzZá;gñ÷Z7z½6,z74k2.ç EGHGZyÔ
Ô‘ð&Òk545ÿ FGEH Human placental-Lactogen Zzg

Å5½3ð GHX�XtÜÃâ¹J-‡ìgpp~æŠÇgƒD�X
**xÅZA!*em,&Ó4k545é FGGEH AgG âVÆŸ~»gƒð (f)

Ð¦/g™<J-VYC�XtZA!*em,Ü~›zúqÝ
™gìÃ̂FnÆZ$©5½jè

EE
GIEÐôpgBb�X

%ŠzV»m;gñyÔ̧ZgZyÔ¤/ŠzV6,ZW,eZw™Zy
**ò;gñyÆ (Erythropoietin) ÐZgZ&4-¡ç

JGGz7"54è
JHGE

ZÛZiÃF,(ŠêìX�ZgZ&4-¡ç
JGGz7"54è

JGHE

“WÆ¿ÃF,¹ŠêìXTÐZy (Erythropoietin)

»Cw (Heamoglobin) »î.$Zzgå‰0 RBC~
(,|Y@*ìX̃gZ]Æm;gñyZ7z½c*6,z74k2.ç EGHGZyÔ
¤/ŠzV6,ÔZ(ÃðZW,7eZs�XÅ<å XEZZy~

»î.$Zzgå‰0»CwÔ%ŠzVÆ£Á̈gLìX RBC

Šzu}ÔZyÆŸÐCÙ¹¬Å^~¤{g`ƒ@*
ìXŠZÁz9Æ‚BZq-ÆˆZq-ZzÑŠÃÀŠ¶Ð
ÌpZ&~pyÅ¶WYCìXZyz�;]Å¯6,ÔCÙ

Æ%n~2gSìX (Anaemia) {Ây@*i0+ÏZ#-.0î EGG
ËqnÆÜÅ$À)ÿ O$åO]¾§b»î.$ÅYC

ì?zp‚b~Zk»�Z[W\Ãª]~eZwŠuX
ÜIäÆ¹~¦/¸¬Z#ÑzqƒZåZk@*gõ

¹Qkqn{Ây» 9 ŠyÆˆÅ@*gõÐZŒ 6Ð
$À)ÿ O6,±454gö

YEGEci+ƒ@*ìẌgÔì
¬Æ»ƒäÆ
ŠâVÆˆtƒYì
Zk²T~Þ**à~²g~ 6

Z‚V$Wc*„:ƒc*QZkÅ!*gWzg~:ƒðƒÔÂQZ†¬
ÑzqƒäJ-ÆŠy)qÑèÜIYäÆˆ¬È
ƒY@*ìÔŒVZ†¬Ñzqƒä»f™Üs»$h43ï

E
GFH

ä™äÆÑÐHŠHì(6,&»454gö G
YEGEÅ (Concept)

$åO]~YV�áïGYD�?Zkˆ[ÐÂ¬Ð
OW,CÙ�áŠ~”{ÔCÙ)�áŠ~”{{ÂyŒVJ-


Šy 22 ‚wÅ±Å�¬ÐŠzegƒg„ƒÔCÙ¹ 12-13

Æn6,&½543ï G
YEGEHâãY5!
¼ÇÑÃß¡ÔÜIäÆˆ*¬̧ÆZÍw

ŠyÁ™Æ6,&»454gö G
YEGE 6 ¹Ì™Zk~Ð 9 ŠyÐZŒ

ci+Å$åO]»î.$™D�XZk§iÐÂ¬ÐOW,
',kJ-ÅCÙ±ÅÔCÙ¹ 12-13 CÙ{ÂyZzg*º)qÝG

ŠâVÅ$åO]Æn6,&½543ï G
YEGEH´45¾æ GH

Y
~~�áïâã 28 ½ã

Y5!
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‚g~Š*~»kâkŠz4Ô̂!jè LIEÆ�yXŠXeZÑ
ÜðÅ̂»g~7g}izgØgÐƒg„¶X4å‰‚g~
Š*~Zq-‚B”V»ÃðqZgoc*Yg;ìXCÙo~Šy
ÆË:Ë8zõ O~KXz~6,ZLoÔZzgŠzu}”V~
Zk6,z¤/ZxÅ»g~»qw',Z',Š3c*Yg;åXX”VÆa
Zk^Æ‡¶~�áï¸z;VÐ{mîg6,Qy8/õ FNEƒñ
”VÐ5‡]Æ6,z¤/ZxíKYgì¸XCÙo~
”VÃZKi}ZzgyXŠXeZÑÆ!*g}~¥âC6,z¤/Zx
Š3ñYgì¸X7g~Š*~Kz~ÆKƒñYw~
Zq-Mm{mîg6,ÜsZ46,z¤/ZñVÆaHg™Šc*ŠH
åXZzgyz*y~c*Š*ÆËÃä~Ö™Ãð¿
',ZisÔEi~Cc*ËÌo»6,z¤/ZxW‚ãÐŠNYåX
‚B„‚BZh+6,Ti!*y~z{eìZk»F,À_è NEÌ
YåZzg–ƒZŠNÌYåX

yz*y~ÓxZjßVÅuŠ-VÅIVZk‚w
ŠkŠy¬„™Š~‰̂@*
ÓxaZLZLy~Ö™

ŠcÐÑzqƒäzZá^Å»g~ÃÔZzgˆ~^ 25

ZzgyXŠXeZÑ6,Zy¶âVÆîÆ©ÃŠNÃX¾wÃ
ŠcÃ„›šc*Y[åÔ˜VZÐZzg 1 0

ªXgó**ïÃÃÇZ6gƒTÞ 06:0002:IX:60: (LR)

~IZc*ŠHåXWy~!*g§b§bÆeZË~çÅVÔ
Z=VZzg¼Z+{mŠzZNîäöäÆÔ̂XÐ
Šzu}(g}6,V™Z¹ÃðFg~:µnÔZ[-ã
¢Æyz*ãZfQyÅZq-{mR,“™gì¸Xª
yXŠXeZÑV™Z¹ZLoZzgZKi}Æ!*g}~H
C**e’XZkÆa¬ZyŠzâVÃ7gZyz*yƒä»
6,z¤/ZxåXW`ÀZ¹¹!ƒZð˜iÆfg)ð
Îk,}„Ë(,}à~àŠc*Y@*å˜VÐtZq-!
gëgVÃð~Ö™ÎÎÔŠzŠzÎÎ³¢aŠzgÔZk´ºÅ
{m{mÇŠÚYDÔc*Z¤/ZF,ä»z‰Ü:ƒ@*ÂV
ÃðÃ¹náWc*Y@*ZzgZyÆ‚tÑZh+6,Qk
(Å¦k,,¹(,~Zzg™sÃWä|X

W�yÃgCƒðZyl2ßVzZàqg'Ô»g{âVÅ
^yX~Ð¼£V»ŠðZVÔegzV§s#tÐàÏ

Ÿñ8aþ³þ³^¨Œ

(8 )mX z‰Ü»)Û
Ýx©gÔ5Š‹

¦Ýx©gÝ~™r#”VÆYäâäZŠd$�W\äbÅ¹ãÔeZuÅ¹ãÔJÅ¹ãÔWiZŠ~Å
¹ãZ¶gzVÅi!*ãZzg¸gÐÑ;~J-Ô£g~ÂÁÉ™”VÆZŠ[~�7ZŸ†HìXW\»

ÐZÅxc*Cì�½ãM',k¬–ŠHåT~‡gMÃwÅ NCERT ’k,™Š{**zwz‰Ü»)Û
J¤VŠÚÃ�ÏXâx)W\»]¦/Zgì
W\äZÐŸzZg�áù™äÅZYi]%ØÛâðX
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Š®~!*ÇZµ¨¨c*8?ØâbÃW@*åÔZÏ~
qgzVÆÂÔKzVÆfgZzg¤/YyzVÅjVÆN*zg
Ì}}Š®áŠ"Š"ÐŠ3ðŠ}YD¸XZq-
Ç[+�CÙ̂~ZyÆ‚Bƒ@*åZyÃZk(Æ!*g}~
7g~,ÌC@*Y@*å&LLtZK‚c*ŠŠZ“~¦
™fe¸X
Zq-ŠyZ#Zy»˜i»°Zz™ð6,Qhg;åÂ9ÅÐ
nŠÙƒñXgó**ïä7YLLtŠð,6!*ŠwZkà
6,¹ic*Š{�ZYVÃWg;ì?

LL;VÔøg~Š*~Y0+ZgqzVÃXqzVÐƒÐ
ic*Š{ç{ìQy~ÐtŠðN6²=ç NXZX&L�vóë�X
tÌZq-qìXZÝ~ëZzgW\�t]Š}êƒñ�Ôc*
t45Ð.3ï XGGHÔtƒZÏ�vÐag/Æa�XZk(t
ZkaZq-�~eŠgÏÃWg„ì
Zkà~¹(,}(,}
»g{ä�X»ŠðZVÌZkŠðN~MgLìXóó

QZŒŠyVÃðÐZq-!*ÇKmyZy~Zq-
qg]ÃWðTÆegfgZzg÷Zz6,Ð(,}ˆzwZzg**iu
µgì¸X}}ZkÆ¼C8zõ OŠð\~®Ì
YD1̧ZkÆic*Š{F,ßaç Nqâbc*))Zzg}}
(„âbc*Èg}ƒ‰¸X((Ð#-¡ç FGOIÎ™̂QÌ
‰¸XVÃðÐŠÙƒñZ(4å
ZkÆegzV
§sLŠz&egŠ-Zgc*VÌg„ƒVÏXÆ¼IL
YL8zõ O}}Š3ðŠ}YD¸XZkqg]Æú
ge$»Zq-MyZy‚å�Mð~ŠzgJ-;ƒZÃWg;åX

LLtHqg]ì?óóXgó**ïä7YLLZ(4ì
t
Ëiâä~¹pzg]qg]g„ƒÏXóó
LLY;V!óóÇ[+äCc*LLëZÌW¤/{Ð¦/ggì�Xóó

QkäZh+6,ÎZq-ÅŠ!*Šc*ZzgZkqg]Å¦k,
zZ:W™Zh+6,WˆXLLW\ÂZkÆ!*g}~¼¢zg
Y…ƒVÐ?óóÇ[+ä¾wÐ7YX

¾wä¤/ŠyÆZ�ág}ÐZŒÛZgHZzg¼I„eLå

Ç[+äQ1ÜÑzqHX
LLZ[ÐÜs‚Jc.çGO‚w¬tqg]yz*yÅÂ
ƒÐpzg]qg]âã„YC¶ÔŠ*~ÌZÐP
pzg]qgÂV~kHY@*åZzgZÐŠ*Æ‚Â,Û"»
ŠgzqÝåXZk»**x@*û̀ìóóX

LLz„@*û̀TÅ¦k,,Ñ$k,-V~g¿ZK̈ebc*
~ÃWC�?óóXgó**ïäZq-Šxa7-™7YX
LL;VXXXXXXXz„@*û̀!óóÇ[+äCc*XLLz,t¹

Y~„ÔZ#W\ßv 2050 ic*Š{6,ZãÌ7ìXZ·tÐ
yXŠXeZÑ6,ƒVÐÔZkÅegÎz,‚D{»ŠyWñÇXZk»
ßÌc.çGOZÏ‚w¬J-ZÚCå‰ZÐË_54-£45ë GEG

GH§j
Ð¯c*ŠHƒXÂ1V~Mì
Qkiâä~e0+ãÌ¹
™sƒC¶Zzgtqg]ÌZâC¶
ßvZkÆegzV
§sÆgZ]gZ]½SÐŠÙgT¸Xóó

LL1QZã¢~ZÐƒHŠH?óóXgó**ïä
ª]Ð7YX

LLZkÆßzVÃWk0*kÆ»g{âVÔRylÇh-V
Ð†ƒñŠðNZzguVä!*ÇyZ[™Šc*Xóó
LLZzgtZkÆúge$»yZy÷ì?óóZkäQ

7YXóó
LLtèìX�‚Jc.çGO‚w¬J-Ñàyz*y~

Šzu}�»ƒÐ(,ZŠgc*â**Y@*åXÃðMe:‚w¬
Zk»0*ãvZZzgtZ[!*ÇÎÄŠHìXóó)Yg~(

Ÿñ8aþ³þ³^¨Œ
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¯â¤/Zs)W!ß]óg(ZyZXŠZ]~ÐZq-
ì�Zâ„{C�Î‡.Þ¿XtZXŠZkz‰Ücn
z�Š~WðZ#@*gõ',ª]Zzgß»]Åu¤/ñVÐ_m,
ŠzgÐ¦/gg„¶ZzgZ#Zq-Z+Îa6,zZym|_¶

¼Ì**e7XZkZXŠäQQZXŠZ]ÅZq-Z+
îs·g»W¸iH�WzZiZzg¦k,Å(ßYÃ!*ë%1oK
ƒñ‰ZzgÎZßÍVä¿Ð²T~zäHX

¯â¤/ZsÉWzZiaZ™äzZà0VÅð@*g]
Š*zm,Z]»g™äÆaÑzqƒðXp‰‰z‰Ü¦/g@*
ŠH‚psƒ̂XZzḡâ¤/Zs‰»gzVZzgWÑ]ñuÅ
WzZizVÃQÐaZ™äÆãCŠ~W!ÅwZ(g™ŠHX

gi+-Zzgñ×LiÅWæÐ¬‚zVJ-ZkägZ`
HXWzZigkge™äzZà«»x[áCye^e~

Y~»gÅXZkÃ̄âWI¤/Zs»**xŠc* 1855 âgHzZbä
ŠHXZk~Zq-âƒB5;gyZzgZq-GZq-6&Òø

J
Ð

%1oƒC�¤/Šl™äzZáZq-YgÆ¤/ŠaeŠðN
YÆW¸i~ 1859 Ð({K‰»½6,WzZigkge™CX

tW!WzZigkge™äzZàáÅwÐÛz|#ƒZXp

Zk~Zq-¹(,~{ò¶XtWzZiÃŠz!*g{_5é NE7YåX
Y~åéZwZZi+DäLLH¯Zbóó¯â¤/Zs 1877

ZXŠHXZK¼ŠŠvZXŠZ]Å§bz{ªñ].åTä
Z(‡.Þ¿âew»gH�ZkÅpZéÆ_.»x™äÅ
&¢Ag‚råX

Zi+Dä
+CÒ3©3ï
GE

GGGGZzg’)Ò3ïGGÃZLH¯Zb)²Æ
zgt(¯â¤/Zs~Š™DƒñâƒB5Å(g~
6,ze-uÎc*�.e$ˆkeZc*ÛZxåXZk~Zq-Üúegx
å�Zq-H¯Zb~e.ƒZezg~úZ&½hÿ G6,rJƒZåXZk

á~Zq-âƒB5Ìå�¤/ŠÙYg?WzZizV
Ã6&Òø

J
Æfg)îc*œ™@*XZi+~ÍÅZXŠÅ¯Et

¶
Zk~gkgeƒäzZàWzZiÃ‹YYåX
áÆŠ!*CbCÙ{~Zi+DäWzZigkge™ä

''Mary had a little lamb'' ÆaâƒB5~¹D
Z¤/pz{plå
Zk»Š/»x[g;pZÐZKÈWzZiÍ

™pÎZgLLœ)óóƒZXZi+DäZCŠ/‚"543¨ë JEHGEZ%k
G̃+ÆZLZq-Šz„Æ‚tŠCÙZŠc*XŠz„äZk

YÃ–XLL¹Y@*ì
 1877 âÞ 17 Æ}òÆ!*g}~

Ÿñ8aþ³þ³^¨Œ
 ¤CÙµgÃgz¹

xZXŠZ] 100

¯â¤/Zs
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‚bL«&7ƒ$ËXt=6,FFì_.!*]6,7X
pZkÐic*Š{�~«Æ!*g}~¦gÌ7HYY
�%äzZßVÅââkWzZi,Šz!*g{Í™aZƒ$ËìXZ[
‚bZ´y™Cì
Z(ƒYìXWzZi)Ããƒ̂ìXóó

Zi+~Íä«LL1%zZàáóóZXŠ™ä»Z³ZiÌ
qÝ™1X¸„bz~îg6,Zka
z{¹�gåZzgZk
Æ0*kÑözŠŠzª¶
ZzAâe²»g™ÆZKn™n
!*ÇZÏ§b‰:e-iZLZŠZ»gzVÆaZOò
Z-ZgeiÆñµ6,™D�X

p|tì
z{¯â¤/Zsá¯äzZÑª¿
7åX‡.ÞZEwªem,Zí»g™äzZÑ¿egÖ
™zkZq-0*gµåXe]½øZEw™äÆöyÆ‚B

Y1877 ZkäZKZXŠÛZúZOò',Zñ‚®ÃZ6,s
~7ÅXt»xZi+DÅ§sÐ¯â¤/ZsÆ¦g6,»x
Ñzq™äÐFâ{¬™Šc*ŠHåXZi+~ÍÃZk»ìw8
¤/Z°W!6,»x™DƒñWc*å�ñgkÃeWÃgkge
™äÆaem,Zí™g;åX

YÆŠzgZyZi+~ÍZL¯â¤/ZsÃp[Ð 1878

p[F,¯äÅ].z4~g;XßvZkÆŠ!*]ÐÌ
ZÂñCk:ƒñXZkä¹ÏWzZi,gkgeXT

~W™äÐá™3VJ-ÅWzZi,�áï‰ZzgQ

ËYŠzÅ§bZkäZ7Šz!*g{aZHX¼ŠñZµ6,
q¢+äZkÅZXŠÃ)ÇU*"$™äÅÃÒÅX}
Zq-ÛŠ̃h}Å§b‚c*@*
ŠA
Wc*ZkÅtWzZitá
Šz!*g{‹$Ëìc*7X

¯â¤/ZsÅ$+¬¶
ZÐF,¹Š¶ÅOñ
Y~„Zi+D»fgíf‚ËZzg§s`ŠHXZÐ 1878

gzÝ»¢¯äÅŠïÎZgƒ̂XZkä¯â¤/ZsÃZq-
§sg3XZzg$45Òð GE0*guÈÏ~ZkÅ§8gR,~~z{Zzg
ZkÆ‚¶ÑV$¢Æau¤/ŠZVƒ‰XOçZq-‚{
J-¯â¤/Zs~4~ÑäÆaÃð»x:ƒZX

YÆ‚{ÆZzZb 1880 YÆ‚{ÆWyZzg 1870

~ñZ&C(ßYÅ!F,7gÄZzg»x!ä¯â¤/Zs
6,'×h+ÂzŠ~XZ#Zi+DäZKŠpZk~bwÅÂZk»
ZÜZgå
̄â¤/Zs»ZEw̧ôÐ(,|™¼ƒ**ecX

Y~©¬x6,Wc*Â¯â¤/ZsÆ 1887 .Þ"2.ç HGE»¤/Zñ̄yóó
Y~ö 1891 Z’Zðâew~¼ã~4c*VÑðIX

eZ%Ð½zZá¯â¤/ZsŠ»âVZzgg¸gZâV~·
K‰Šz4ÅñuÆaZk~Zq-LLòóóeZÜ7,@*åX

#̄gkge8-Z&+7~Æ!*g}~¹Y@*ì
t
Y~ÑzqƒðXñ»g¼Š̄â¤/Z~6,Zq-z‰Ü 1890

~gkge8-™ZMh¸ZzgZ#J-¢zg]7g~™äÆ
a»°Ygiñ�ŠgTtŸ¸gLX

Y~Z’Z™Dƒñ¤/Zñ̄yväZµ 1901

Z�asZzcZÆeg2gzVÆfg)‚Jgkge»g
KXZkÆˆ¬@R6,Åz�Š~WˆZzgZ[J-ñ�Š

))))ÄÄÄÄttttZZZZggggŠŠŠŠzzzz‚‚‚‚bbbb1111ggggeeeeÔÔÔÔÑÑÑÑƒƒƒƒgggg(((( ìX YYYY1877 ååååééééZZZZiiii++++DDDD»»»»HHHH̄¯̄̄ZZZZbbbb¯̄̄̄ââââ¤¤¤¤////ZZZZssss
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(9) ââââ
»u@Ð].Z™Šc* (Cockroach) /Z¤/Ñwá

ŠyJ-i0+{g{YìXZkÆˆz{È»%Yñ 9 YñÂz{
ÇX

]›à™CìX 9 ]~ 24 /Çñ
/e0+åƒqƒÂZkÅgzÝWŠñe0+ÅgzÝ
kHic*Š{ƒCìX 9Ð

Æ(Rector Scale) /i²!Å”]gIZÏ

fg)**8YCìXW`J-ƒÐç**ui²!¬
5 Z(gt 9 Y~Wc*åÔTÅ”] 1960~(Chile)

ƒÂi}ÆŠz•}ƒYNX 12 ¶XZ¤/t”] (9.5)

‡~¹�X 9 À˜úg]Åæ]Ü /

»pì:ŠzPXÑH~ Noon Zôm,~Â /

XT»pì:â,{~Xt Nona ZkÅZÝì
Zkz‰ÜÅ!*]ìZ#ŠyÅZ’ZYð&WÐ
ƒC¶X

»°ŠìXW`ÀtŠHgƒZV 9 /â{âÞ~Ì
·ìXptZkz‰ÜâZV·åZ#‚wÅZ’ZY
âgaÐƒC¶X

Ã̀*Å',ÞŠ-ZgÃâx™Æ 1989Ô9 /âÞ
Ë̀*ÆŠz•}»™Šñ‰Xæ¹Zzgf!
̀*Zq-ƒ‰X

ÃyÆ4*Ãg^äZCZq- 2019Ô9 /âÞ
@*g]ê‹™gZxÀÈòqgZzg!*',~K»z{Úi·
»™Šc*�œ-VÐ`Wg;åXZkqgKÆÚi·
~ŠkDÙZgÐic*Š{›yLƒñZzgl)~I

™zhÐic*Š{g¶yaƒðX 13Å
õõõõzzzzgggg}}}}

/âŠzŠHg{ƒ**:−Y**X¸T$ƒY**X
/â¾{!*KCŠb:.jZá™**X
/â×:¾{ZŠJg:ŒÛnÆ¾{ÐâZYX
/:âð%ƒÇ:gZŠJ**dÏ::Ñ…7g~ƒV
Ï:»x™,ÐX
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ÃÃÃÃLLLL±±±±ððððOOOO}}}}ÆÆÆÆ̃̃̃̃‹‹‹‹~~~~YYYYVVVVZZZZ&&&&++++}}}}ŠŠŠŠîîîîìììì????
ÃbZCî̃7¯$ËZka6gUQÐŠzuzVÆ
ỸV~Z&+}Šb7,D�X¬xîg6,Ãb±ðO}Æ
˜‹~Z&+}ŠîìXZ&+}Š¶Æˆz{Zk˜‹
Ã̄gUghŠîìXâŠ{ÃéZSkÆZ&+zVÅ™«™CìÔ
ÉZ&+zVÐaå3ÆÃ̂bÆ”VÅZL”VÅ
§b™«Ì™CìXŠ*~ÜsÃb„zZu6,0+{7

ì�ŠzuzVÆỸV~Z&+}ŠîìÔÉZzgÌF
6,0+}��ŠzuzVÆỸV~Z&+}Šï�Ô}

(X Cow Bird Ã7ZzgÇñ6,0+{)

‚‚‚‚,,,,$$$$»»»»ŠŠŠŠÔÔÔÔ££££¹¹¹¹YYYY@@@@****ìììì????
‚,$»ŠÔEáÃ¹Y@*ìXEÑ‚,$»YãŠÔ

ìXZÐ˜V‚,$ÃWYñtZk6,ú™ŠêìXZzgZÒ

]ÞŠ^ñnÓ×çµn;m^

»Ñ]ÆgZi
mmmm@@@@****]]]]zzzz§§§§»»»»]]]]

ˆy¤gt



ZkÅÛAƒCìX¼Šk,Å±ZðÆˆEÑ‚,$ÆWÃ
ZLâ!ŠZÕVÐÄŠêìXtZq-ŠzŠ|öäzZÑYâg

ìXZkÅ!*g{ZlxƒC�X¬xîg6,½ãÓxèV~
0*c*Y@*ìÔpic*Š{F,-g\ÔZ¨ÔÑàZÛiZzgÑàZ%M~
0*c*Y@*ìXZkÅN*4gKgKƒC�Zzgg8-ÈgZƒ@*

ìXZkÅMðZq-ÅJ-ƒCìXZkÅpgZu~
gLgL6,0+}Ô�uZzgaìz){�áï�XEÑ
i}~.Þ¯™gLìZzgÀ˜gZ]ÃÀ_ìX

‚‚‚‚,,,,$$$$gggg}}}}‚‚‚‚,,,,$$$$
âCÙ+ë�
‚,$eZÅ‚giÆ\Ðmg‚r
ìXZkz‰ÜŠ*~‚zVÅ&DÙZgÐic*Š{Zlx�X
âCÙ+äZ7ŠHg{{0+ZâV~„HìX‚,$ÆŸÅ
¯z^=gÏÜƒCìÔ‚,$Ågl,|ÅA~~Šg†V
�hƒD�ÔZy�hzVÃ¤/c*V¹Y@*ìXZyÑ®ZŠ
�hzVÅzzÐ„‚,$ÆŸ~EƒCìX‚zV
~ƒÐic*Š{�g‚,$Ã',Z**vìÔtƒÐç**u
‚,$ÌìXZkÆ»UÐWŠòP„wV~huƒY

ÅJ-EƒD 38 @*ìX‚,$¬xî6,ŠzÅÐá™
�Xic*Š{E‚,$ZjŠ;¹Y@*ìXtiCÙY7ƒDX
‚,$uŠ-V»ñÌZL.Þ~Î™¦/ZgD�X¬xîg6,
¤/x´º‚zVÆa¹‚iÇgƒD�X‚,$Å
Ûzã¢(,~pzg]ƒCìXZÐÁë�X‚,$t

CÙ‚w$+s�XEÑ‚,$»6,Z**ŠÔìÔ¬xîg6,Eá ¢
Zzg‚,$Å±Zð~EÑ„›SìZzg‚,$ÃâgeZmìX
‚,$ÅâŠ{Z&+}ŠîìÔZy~Ðaä3�X$zg”V
ÃâŠ{pŠ„3YCìX‚,$ÅpgZu~Q}ch}Ô

@Ô�uÔaìz){�áï�XZq-ŠiDg™äÆˆ
‚,$Zq-‹J-¼73@*ZzgWgZx™@*gLìX

WWWWÍÍÍÍ::::zzzzssssTTTTZZZZzzzzggggŠŠŠŠzzzzuuuu~~~~((((,,,,~~~~ŠŠŠŠVVVVÐÐÐÐZZZZLLLLWWWW\\\\ÃÃÃÃ
ùùùùXXXX@@@@****ìììì????

Å25 WÍ:Zq-(,ZYâgƒ@*ìÔZkÅMð½ã
J-ƒCìXt�}«gzV~0*c*Y@*ìZkÅ̂¹
p+uƒCìXZÐWÍ:Zkn¹Y@*ìYèSkÅ
WJN*4ƒC�XZyN*ùV~¹EƒCìÔZyÅæŠ
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ÐtZLDgÃ¢ïÐ«©8ìXZkÅw•¹!
ƒCìX¬xîg6,tgKŠVZzgŠv«g~§]ÃDg
™@*ìXZÐZLÐ(,~�#ÖÆ«g~Yâg}zs
TÐ¹ç{gLìXZyÐvÆaZkÆŸÆ
Z0+gZCg8-$+%Å&¢AƒCì‰„tË(,~TÃ
Š8ìtZLZgŠ¤/ŠÅi}Æg8-Æ_.ZCg8-$+w
©8ìZzg-VZK™«™@*ìX

HHHHÆÆÆÆŠŠŠŠhhhh̃̃̃̃DDDDYYYYââââggggìììì????
ìÔt6,0+{Ë (Mammal) ;VÆŠhZq-̃DYâg

Ì§bÐ7ìXtzZu˜DYâgì�QhäÅ
&¢Ag‚rìXZkÆŸ~6,Â7ƒDpZkÆG
ŠZg!*iz6,0+zVÆ6,zV‰ƒD�XŠ*~Zkz‰ÜŠz
DÙZgZlxÅÆŠhñ�Š�XZyÅãCŠ~îg6,ŠzZlxƒC
�Zq-z{XÅW@!ƒC�ZzgtQ}chzVÃŠN™
Dg™C�Z#
Šzu~n~Z+aŠhÌƒC�ÔXÅ
W@$zgƒC�XtZLGgÅfÐZLgZ5Zzg
Dg»Z0+Zi{™C�XtZhDƒñZ•ð!*gq-ÏWzZiïr
�XZÏWzZiÅØ,Z#ËŠg|#Ô"yc*ËZzgg»z^c*

ËŠzu}YâgÆŸÐ”ZC�Â¯gUzZ:<™ÆŠh
Æ»y~ŠZ4ƒC�˜VÐtZkÆŠâr~v
ƒC�ZzgŠârZÐCŠêì
WÐHqìXZÏ§bÐ
ÆŠhZLDgÃ̂l™CìZzgQZkJ-V™ZÐÃ
gìX

¤¤¤¤////¡¡¡¡ZZZZCCCCgggg8888----ùùùù$$$$++++mmmmìììì????
Zv¬àäYâgzVÃ™«ÆaFnÅS:]
ÐâZiZìX}¹ÐYâgzV»g8-ZyÆZgŠ¤/ŠÆ
âjwÐx/ƒ@*ìÔTÅzzÐz{Dg~ÅW\VÐ

agT�X¤/¡~Ì{ÛZºäZq-Z•ðÐ

z¾d$&¢Ag¿ìTÅæŠÐz{ZK™«™@*ìXt
&¢AâjwÆg8-Æ_.ZK¢»g8-$+%ÅìX
ZÝ~¤/¡Å¢¹ËsƒCìÔZkËs¢Æ

nZgùVÅï~(<4è
GXGƒC�XZ#¤/¡Ãðç{

Ck™@*ìc*¹plƒ@*ìc*Q×Zzg6,.ãÅqª
~ƒ@*ìÂZyqV~p~aZƒCìTÐ¤/¡Å
¢»g8-$+wY@*ìX)Yg~(
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ŒŒŒŒÛÛÛÛWWWWyyyy»»»»ddddZZZZqqqq©©©©

ŒÛWyçŠ‹äŒÛWyÃdZ0+ZiÐZzgW‚y§jÐŒäÆnÕŒÛWy

**xÐZq-ŸÑzqHìXCÙ-Zzg‹ÅgZ]ÃeZË·ZÅ6,zm, (Simply Quran) 

4ÆƒD�XW\y 35-40 ™r#Å-k[Mm6,ŠzñR\ßeGYD��µn

Æ„ÜsŠzŠiÔLÌÔËÌN*ì6,ZKœªÐ-k[6,ZyÃŠN™ŸzZgŒÛWy™Mh

™,ZzgQp (Touch) ?›   �XnŠñ‰-k[Å5ë LEÃÅw™Qk6,

Æ¶KyÃÌ›™Š,XZk§bZ#Ì*zi+-R\ßeƒÇW\Ã
$4o-

÷ GGEWYñÇ@*
W\ (Bell) 

6,Z~é maparvaiz@gmail.com ŠNÃXW\ŒÛWyÆZy]4n.ç GIEEÐ0ÎZÑ]

6,zZFZx$™Mh�X̄y: 8506011070 ™Mh�c*ZLZzgZLàÆ**xÆ‚B

ÃŠñYN (Saturday) ™,XâZilƒÏXW\ÆÎZÑ]Æ�Z[CÙâ{ÆWy~‹

ÐXÎZÑ]ŒÛWyÆÜsQk8zõ OÐ0ƒVT6,Qkâ{WƒðƒX

You Tube Link : 

https://www.youtube.com/c/MohammadAslamParvaiz/playlists
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