
    SCIENCE, ENVIRONMENT AND COMPUTER  

                                      विज्ञान ,पर्ाािरण और कंप्र्ूटर  

                                                             PREFACE 

Science, Environment, and Computers are integral subjects in 
competitive exams, testing a candidate’s knowledge of 
technological advancements, environmental awareness, and 
digital literacy. To provide a comprehensive resource, Kothari 
Group of Institutions has specially edited this book for aspirants 
preparing for MP Top 40 Government Jobs, including MP S.I., 
Patwari, and other state-level exams. 

This book covers a wide syllabus, including General Science 
(Physics, Chemistry, Biology), Environmental Studies, and 
Computer Knowledge. It provides detailed explanations, recent 
developments, key concepts, and practical applications to enhance 
understanding. Additionally, it features previous years' question 
papers, model papers, and practice exercises to ensure exam 
readiness. 

Designed as a one-stop resource, this book aligns with the latest 
exam patterns and syllabus, making it an invaluable tool for 
aspirants. We hope it serves as a stepping stone to success. 

Best Wishes & Happy Learning! 

Kothari Group of Institutions 

 



2KOTHARI PUBLICATION LLP., INDORE

KOTHARI IN
STITUTE

GENERAL SCIENCE & COMPUTER MPSI (POLICE) - 2021
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‰ãŠ. ãäÌãÓã¾ã

1. ½ãÖ¦Ìã¹ãî¥ãÃ ¦ã©¾ã (Important facts)

2. ¼ããõãä¦ã‡ãŠ ãäÌã—ãã¶ã (Physics)

4. ÀÔãã¾ã¶ã ãäÌã—ãã¶ã (Chemistry)

5. •ããèÌã ãäÌã—ãã¶ã (Biology)

6. ãäÞããä‡ãŠ¦Ôãã ãäÌã—ãã¶ã (Medical Science)

7. ‡ãðŠãäÓã ãäÌã—ãã¶ã (Agriculture Science)

8. ¹ãÍãì¹ããÊã¶ã ( Animal Husbandry)

9. ãäÌããäÌã£ã (Miscellaneous)

10. ¹ã¾ããÃÌãÀ¥ã (Environment)

11. ‡ãŠ½¹¾ãî›À (Computer
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ÊããñÖã (Iron)
 ÊããñÖã †‡ãŠ ¹ãÆ‡ãŠãÀ ‡ãŠã ÀãÔãã¾ããä¶ã‡ãŠ ¦ã¦Ìã Öõý
 ÊããñÖñ ‡ãŠã ÀãÔãã¾ããä¶ã‡ãŠ ãäÞã¶Ö ̀ Fe' Öõý
 ƒÔã‡ãŠãè ¹ãÀ½ãã¥ãì ÔãâŒ¾ã ̀ 26' Öõý
 ƒÔã‡ãŠãè ÀãÔãã¾ããä¶ã‡ãŠ ÑãâðŒãÊãã ̀ Ôãâ‰ãŠ½ã¥ã' £ãã¦ãì Öõý
 ¾ãÖ ‚ããÌã¦ãÃ ÔããÀ¥ããè ‡ãñŠ 8Ìãò Ôã½ãîÖ ‡ãŠã ¹ãÖÊãã ¦ã¦Ìã Öõý
 ÊããñÖã ¹ãð©Ìããè ½ãò ¹ãã¾ãñ •ãã¶ãñ ÌããÊãñ ¹ãªã©ããô ½ãò Þããõ©ãã ¦ã¦Ìã Öõý
 ÊããñÖñ ‡ãŠã Êãõãä›¶ã ¶ãã½ã ̀ ¹ãñŠÀÔã' Öõý
 ¼ããÀ¦ã ½ãò ¢ããÀŒã¥¡ (ãäÔãâÖ¼ãîãä½ã), œ¦¦ããèÔãØãü¤ (ªìØãÃ), „ü¡ãèÔãã

(½ã¾ãîÀ¼ãâ•ã), ‡ãŠ¶ããÃ›‡ãŠ (Þã½ãìâ¡ãè) ½ãò ÊããñÖñ ‡ãŠãè ½ãìŒ¾ã Œãã¶ãñ Ööý

À¹ãŠ ÊããñÖã
 ¾ãÖ ÊããñÖñ ‡ãŠã Íãì®¦ã½ã Â¹ã Öãñ¦ãã Öõý
 ƒÔã½ãò 90% ¾ãã ƒÔãÔãñ ‚ããä£ã‡ãŠ ÊããñÖã Öãñ¦ãã Öõý

¶ããñ›- ƒÔ¹ãã¦ã ½ãò ÊããñÖã ÔãºãÔãñ ‡ãŠ½ã ½ãã¨ãã ½ãò ¹ãã¾ãã •ãã¦ãã Öõý

†â›ãè†â›ãè¡ãƒÃ¾ãîÀñãä›‡ãŠ Öã½ããó¶ã (ADH) (ÌãÔããñ¹ãÆÔãñ¶ã)
 †â›ãè†â›ãè¡ãƒÃ¾ãîÀñãä›‡ãŠ Öã½ããó¶ã ‡ãŠã ãä¶ã½ããÃ¥ã Öãƒ¹ããñ©ãõÊãñ½ãÔã ¶ãã½ã‡ãŠ

½ããäÔ¦ãÓ‡ãŠ ‡ãñŠ †‡ãŠ àãñ¨ã ́ ãÀã ãä‡ãŠ¾ãã •ãã¦ãã Öõý
 ƒÔã Öã½ããó¶ã ‡ãŠãñ ãä¹ã›¾ãî›Àãè ØãÆâãä©ã Ôãñ Ô¨ãããäÌã¦ã ¾ãã ºãÞãã¾ãã •ãã¦ãã Öõý
 ½ã¶ãìÓ¾ã ÍãÀãèÀ ½ãò ¹ãã¶ããè ‡ãñŠ Ô¦ãÀ ‡ãŠãñ ºã¶ãã† ÀŒã¶ãñ ‚ããõÀ ºããÖÀ ‡ãŠÀ¶ãñ

‡ãŠã ‡ãŠã½ã †â›ãè†â›ãè¡ãƒÃ¾ãîÀñãä›‡ãŠ Öã½ããó¶ã ãä¶ã¾ãâãä̈ ã¦ã ‡ãŠÀ¦ãã Öõý

¹ãÆãÞããè¶ã ‚ããØ¶ãñ¾ã ÍãõÊã
 ÔÌã¥ãÃ Ìã ¦ããâºãñ •ãõÔããè £ãã¦ãì‚ããò ‡ãŠãè ¹ãÆÞãìÀ¦ãã ¹ãÆãÞããè¶ã ‚ããØ¶ãñ¾ã ÍãõÊããñ ½ãò

¹ããƒÃ •ãã¦ããè Öõý
 ÍãõÊããñ ‡ãŠã ãä¶ã½ããÃ¥ã ãä¹ãÜãÊããè ÖìƒÃ £ãã¦ãì‚ããò ‚ããõÀ Øã½ãÃ ÊããÌãã Ôãñ Öì‚ãã

Öõý ‚ã¦ã: ƒ¶ã‡ãñŠ ãä¶ãÓ‡ãŠÓãÃ¥ã ´ãÀã £ãã¦ãì ‡ãŠãñ ¹ãÆã¹¦ã ãä‡ãŠ¾ãã •ãã¦ãã Öõý
ƒÔãñ ¹ãÆãÞããè¶ã ‚ããØ¶ãñ¾ã ÍãõÊã ‡ãŠÖ¦ãñ Ööý

‚ãã¾ããä¶ã‡ãŠ ãäÌãÊãã¾ã‡ãŠ
 •ãÊã ‡ãñŠ H+ ¦ã©ãã OH--  ‡ãñŠ ‡ãŠãÀ¥ã ƒÔã‡ãŠã ãä́ £ãÆìÌã ‚ãã£ãî¥ãÃ „ÞÞã

Öãñ¦ãã Öõý
 ‚ã¦ã: ¾ãÖ Ôã½ãÔ¦ã ‚ãã¾ããä¶ã‡ãŠ ÊãÌã¥ã ‡ãñŠ ãäÊã† ‚ãÞœã ãäÌãÊãã¾ã‡ãŠ Öõý

ƒÔãñ ‚ãã¾ããä¶ã‡ãŠ ãäÌãÊãã¾ã‡ãŠ ¼ããè ‡ãŠÖã •ãã¦ãã Öõý
³ãäÌã¦ã ¹ãñ›ÈãñãäÊã¾ã½ã ØãõÔã

Liquefied Petroleum Gas (LPG)
 ¾ãÖ ‡ãŠƒÃ Öãƒ¡Èãñ‡ãŠãºãÃ¶ã ØãõÔããò ‡ãŠã ãä½ãÑã¥ã Öõý

¶ããñ›- ¾ãÖ ‡ãŠãºãÃãä¶ã‡ãŠ ¾ããõãäØã‡ãŠ Öãñ¦ãñ Öö •ããñ Öãƒ¡Èãñ•ã¶ã ‚ããõÀ ‡ãŠãºãÃ¶ã
‡ãñŠ ¹ãÀ½ãã¥ãì‚ããò Ôãñ ãä½ãÊã‡ãŠÀ ºã¶ãñ Öãñ¦ãñ Ööý

½ãÖ¦Ìã¹ãî¥ãÃ ¦ã©¾ã (Important facts)
 ¾ãñ ¹ãÆã‡ãðŠãä¦ã‡ãŠ ØãõÔã ½ãò ¼ããè ¹ãã† •ãã¦ãñ Ööý Öãƒ¡Èãñ‡ãŠãºãÃ¶ã Ôãâ¦ãð¹¦ã ¦ã©ãã

‚ãÔãâ¦ãð¹¦ã ªãñ ¹ãÆ‡ãŠãÀ ‡ãñŠ Öãñ¦ãñ Ööý
 ¾ãÖ †‡ãŠ Íããè¦ãÊã‡ãŠ (Àñãä¹ãÆŠãä•ãÀñ¶›) ‡ãñŠ Â¹ã ½ãò ‡ã‹ÊããñÀãñ¹ã‹ÊããñÀãñ ‡ãŠãºãÃ¶ã

‡ãñŠ Ô©ãã¶ã ¹ãÀ ‰ãŠ½ãÍã: ‚ããä£ã‡ãŠããä£ã‡ãŠ ¹ãÆ¾ãì‡ã‹¦ã Öãñ¶ãñ ÊãØããè Öõ ‡ã‹¾ããòãä‡ãŠ
ƒÔã‡ãñŠ ¹ãÆ¾ããñØã Ôãñ ‚ããñ•ããñ¶ã ¹ãÀ¦ã ¹ãÀ ‡ãŠãñƒÃ ¶ãì‡ãŠãÔãã¶ã ¶ãÖãé Öãñ¦ããý

 LPG ½ãò ½ãìŒ¾ã¦ã: ¹ãÆãñ¹ãñ¶ã ‚ããõÀ º¾ãîÖñ¶ã ØãõÔãñ Öãñ¦ããè Öö (¹ãÆã‡ãðŠãä¦ã‡ãŠ
ØãõÔã ½ãò ½ãìŒ¾ã¦ã: ãä½ã©ãñ¶ã ‚ããõÀ ƒ©ãñ¶ã ØãõÔãñ Öãñ¦ããè Öö)

 ¾ãñ ØãõÔãñ ¹ãî¥ãÃ ªÖ¶ã ́ ãÀã ¶ããèÊããè Êããõ ‡ãñŠ Ôãã©ã •ãÊã¦ããè Öõ ¦ãºã ‚ããä£ã‡ãŠ
…•ããÃ ªñ¦ããè Öõý

Ôããñ¶ãã (Gold)
 Ôããñ¶ãã ‚ããÌã¦ãÃ ÔããÀ¥ããè ‡ãñŠ ¹ãÆ©ã½ã ‚ãâ¦ãÌãÃÌã¦ããê Ôã½ãîÖ (Transition

Group) ½ãò ¦ãã½ãÆ (Copper) ¦ã©ãã À•ã¦ã (Silver) ‡ãñŠ
Ôãã©ã ãäÔ©ã¦ã Öõý

 Ôããñ¶ãã †‡ãŠ £ãã¦ãì †Ìãâ ¦ã¦Ìã Öõý Íãì® Ôããñ¶ãã Þã½ã‡ãŠªãÀ ¹ããèÊãñ ÀâØã ‡ãŠã
Öãñ¦ãã Öõý

 ƒÔã‡ãŠã ¹ãÆ¦ããè‡ãŠ (Symbol) `Au' Öõý
 ƒÔã‡ãŠã ¹ãÀ½ãã¥ãì ‰ãŠ½ããâ‡ãŠ 71 Öõý
 ÔãâŒ¾ãã - 79, ¼ããÀ 196, 97
 ¼ããÀ¦ã ½ãò ãäÌãÍÌã ‡ãŠã ÊãØã¼ãØã 2% ÔÌã¥ãÃ ¹ãÆã¹¦ã Öãñ¦ãã Öõý
 ‡ãŠ¶ããÃ›‡ãŠ ‡ãñŠ ½ãõÔãîÀ ‡ãŠãè `‡ãŠãñÊããÀ' ‡ãŠãè Œãã¶ããò ½ãò Ôããñ¶ãã ãä¶ã‡ãŠãÊãã

•ãã¦ãã Öõý
 ÔÌã¥ãÃ ¶ããƒãä›È‡ãŠ, ÔãÊ¹ã‹¾ãîãäÀ‡ãŠ ‚ã©ãÌãã Öãƒ¡Èãñ‡ã‹ÊããñãäÀ‡ãŠ ‚ã½Êã Ôãñ

¹ãÆ¼ãããäÌã¦ã ¶ãÖãé Öãñ¦ãã Öõ ¹ãÀ¶¦ãì ‚ã½ÊããÀã•ã (aqua regia) ½ãò
ÜãìÊã‡ãŠÀ  ‡ã‹ÊããñÀãñ‚ããùãäÀ‡ãŠ ‚ã½Êã ºã¶ãã¦ãã Öõý

 ƒÔã‡ãñŠ ‚ããä¦ããäÀ‡ã‹¦ã ØãÀ½ã ÔãñÊããèãä¶ã½ã ‚ã½Êã, àããÀãè¾ã ÔãÊ¹ãŠãƒ¡ ‚ã©ãÌãã
Ôããñãä¡¾ã½ã ©ããƒÀãñÔãÊ¹ãñŠ› ½ãò ãäÌãÊã¾ã Öõý

 Ôããñ¶ãã ‡ãŠã 24 ‡ãñŠÀñ› Öãñ¶ãã Ôããñ¶ãã 100% Íãì® Öãñ¦ãã Öõý ‚ã¦ã:
18 ‡ã ñ ŠÀ ñ› ½ã ò  ¹ ã Æ ã ä ¦ ãÍã¦ã ½ãã¨ ã ã

24 18 600100 75%
24 24


   ‚ã©ããÃ¦ãá 18 ‡ãñŠÀñ› ½ãò

75% Ôããñ¶ãñ ‡ãŠãè ½ãã¨ãã Öõý

¹ãÆãä¦ã•ãõãäÌã‡ãŠ ‚ããõÓããä£ã
 ¹ãÆãä¦ã•ãõãäÌã‡ãŠ ‚ããõÓããä£ã (†â›ãèºãã¾ããñãä›‡ãŠ) †‡ãŠ ¹ãªã©ãÃ ¾ãã ¾ããõãäØã‡ãŠ Öõ,

•ããñ •ããèÌãã¥ãì ‡ãŠãñ ½ããÀ ¡ãÊã¦ãã Öõý
 ƒÔã‡ãŠã „¹ã¾ããñØã ‡ãŠÌã‡ãŠ ‚ããõÀ ¹ãÆãñ›ãñ•ããñ‚ãã ÔããäÖ¦ã Ôãîà½ãªÍããê ´ãÀã

ªñŒãñ •ãã¶ãñ ÌããÊãñ •ããèÌãã¥ãì‚ããò ‡ãñŠ ‡ãŠãÀ¥ã Öì† Ôãâ‰ãŠ½ã¥ã ‡ãñŠ ƒÊãã•ã ‡ãñŠ
ãäÊã† Öãñ¦ãã Öõý
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 †â›ãèºãã¾ããñãä‡ãŠ Íãºª ‡ãŠã ¹ãÆ¾ããñØã 1942 ½ãò ÔãñÊã½ãõ¶ã Ìãã‡ã‹Ôã½ãõ¶ã ́ ãÀã

ãä‡ãŠ¾ãã Øã¾ãã ©ããý
 Íããõ£ã ‡ãŠãè ¹ãÆñÀ¥ãã 1939 ½ãò ¹ãÖÊããè ºããÀ ¹ã‹ÊããñÀñ ‚ããõÀ Þãõ¶ã ‡ãñŠ ¹ãÆ¾ããÔããò

‡ãñŠ ºããª Ôãñ ãä½ãÊããèý

Ôããñ¡ã •ãÊã
 ¾ãÖ Ìãããä¦ãÊã •ãÊã (Aerated water) ‚ã©ãÌãã ‡ãŠãºããó¶ãñ›Êã

•ãÊã (Carbonatal water)  ¾ãã ¹ãñãä¶ãÊã ¹ãñ¾ã ÌãÔ¦ãì¦ã:
½ã£ãÀãäÖ¦ã ¹ãñ¾ã Öãñ¦ãñ Öö, ãä•ãÔãñ ãäÌããä¼ã¸ã ªãÌã ¹ãÀ ‡ãŠãºããóãä¶ã‡ãŠ ØãõÔã ¾ãã
‡ãŠãºãÃ¶ã ¡ãƒ‚ããù‡ã‹Ôããƒ¡ Ôãñ ‡ãðŠãä̈ ã½ã Â¹ã ½ãò Ôãâ¦ãð¹¦ã ãä‡ãŠ¾ãã •ãã¦ãã Öõý

¡¿ãîÀñÊãìãä½ã¶ã
 ¾ãÖ †‡ãŠ ¹ãÆ½ãìŒã ãä½ãÑã £ãã¦ãì Öõý
 ¡¿ãîÀñÊãìãä½ã¶ã ‡ãŠãñ •ã½ãÃ¶ã £ãã¦ãìãäÌãª ‚ãÊ¹ãÆñŠ¡ ãäÌãÊ½ã ´ãÀã ¡ìÀñ¶ãÀ

½ãñ›ÊãÌãñ‡ãóŠ †Ø•ããè ́ ãÀã ãäÌã‡ãŠãäÔã¦ã ãä‡ãŠ¾ãã Øã¾ãã ©ããý
 ãä•ãÔã ¡ÀãäÊããä¾ããä¶ã¾ã½ã, ¡¿ãîÊã½ã ¾ãã ¡îÀÊã ¼ããè ‡ãŠÖã •ãã¦ãã Öõý
 ƒÔã½ãò ãä½ãÑã¥ã †Ê¾ãì½ããèãä¶ã¾ã½ã (98%), ¦ããúºãã (4%), ½ãõØ¶ããèãäÍã¾ã½ã

(0.5%) ‡ãŠãè ¹ãÀ¦ã ‚ããõÀ ½ãõØã¶ããè•ã (0.5%) ‡ãŠã Öõý
 ¾ãÖ Ìãã¾ãì¾ãã¶ã ¦ã©ãã ÖÊ‡ãñŠ ‚ããõ•ããÀãò ‡ãŠãñ ºã¶ãã¶ãñ ½ãò ƒÔã‡ãŠã „¹ã¾ããñØã

Öãñ¦ãã Öõý

•ãÊã Þã‰ãŠ
 ½ãÖãÔããØãÀ Ôãñ ÌããÓ¹ããè‡ãŠÀ¥ã ́ ãÀã •ãÊãÌããÓ¹ã ‡ãñŠ Â¹ã ½ãò •ãÊã Ìãã¾ãì½ãâ¡Êã

½ãò …¹ãÀ „Ÿ¦ãã Öõý
 •ãÖãú •ãÊã ÌããÓ¹ã ‡ãñŠ ÔãâÜã¶ã¶ã Ôãñ ºããªÊã ºã¶ã¦ãñ Öö, ¦ã©ãã ÜãÓãÃ¥ã ́ ãÀã

•ãÊãÌãÓããÃ ‚ã©ãÌãã ãäÖ½ã ÌãÓããÃ ‡ãñŠ Â¹ã ½ãò ¹ãì¶ã: ÔãÖãÔããØãÀãò ½ãò Ìãã¹ãÔã
Êããõ›‡ãŠÀ ‚ãã¶ãñ ‡ãŠã Þã‰ãŠ, •ãÊã Þã‰ãŠ ‡ãŠÖÊãã¦ãã Öõý

‚ãã¶ãìÌãâãäÍã‡ãŠãè (•ãñ¶ãñãä›‡ã‹Ôã)
 ‚ãã¶ãìÌãâãäÍã‡ãŠãè (•ãñ¶ãñãä›‡ã‹Ôã) •ããèÌã ãäÌã—ãã¶ã ‡ãŠãè ÌãÖ ÍããŒãã Öõ ãä•ãÔã‡ãñŠ

‚ã¶¦ãØãÃ¦ã ‚ãã¶ãìÌãâãäÍã‡ãŠ¦ãã (ÖñÀñãä¡›ãè) ¦ã©ãã •ããèÌããò ‡ãŠãè ãäÌããä¼ã¸ã¦ãã‚ããò
‡ãŠã ‚ã£¾ã¾ã¶ã ãä‡ãŠ¾ãã •ãã¦ãã Öõý

 ‡ãìŠœ ÀãñØã †ñÔãñ ¼ããè Öãñ¦ãñ Öö ãä•ã¶ã‡ãŠã ‡ãŠãÀ¥ã ½ãã¦ãã-ãä¹ã¦ãã Ôãñ •ã¶½ã¶ãã
¹ãÆã¹¦ã ‡ãŠãñƒÃ ªãñÓã Öãñ¦ãã Öõý

 ‚ãã¶ãìÌãâãäÍã‡ãŠ ÀãñØããò ‡ãñŠ ãä¶ã½¶ã „ªãÖÀ¥ã Öö- ÞãàãìÀãñØã, Þã½ãÃÀãñØã,
ãäÌã‡ãðŠ¦ããâØã, À‡ã‹¦ãªãñÓã, Þã¾ãã¹ãÞã¾ã ÀãñØã Ìã ½ãã¶ããäÔã‡ãŠ ÀãñØãý

ÞãàãìÀãñØã
ãä¦ãÀãñ£ãã¾ã‡ãŠ ªãñÓã ‡ãñŠ ‡ãŠãÀ¥ã-

 ½ããñãä¦ã¾ãããäºã¶ª- ‚ããâŒã ‡ãñŠ ¦ããÊã ‡ãŠã ‚ã¹ããÀªÍãÃ‡ãŠ Öãñ •ãã¶ããý
 ‚ããä¦ã ãä¶ã‡ãŠ›ÒãäÓ›- (ªîÀ ‡ãŠãè ÌãÔ¦ãì ‡ãŠã Ô¹ãÓ› ¶ã ãäªŒããƒÃ ªñ¶ããý
 ØÊããù‡ãŠ‡ãŠãñ½ãã- ‚ããâŒããò ‡ãñŠ ¼ããè¦ãÀ ‚ããä£ã‡ãŠ ªãºã ‚ããõÀ „ÔãÔãñ Öãñ¶ãñ

ÌããÊãñ ‚ãâ£ã¦ããý
 ªãèÜãÃÒãäÓ›- ¹ããÔã ‡ãŠãè ÌãÔ¦ãì ‡ãŠã Ô¹ãÓ› ¶ã ãäªŒããƒÃ ¹ãü¡¶ããý

ãä¦ãÀãñãäÖ¦ã ªãñÓã ‡ãñŠ ‡ãŠãÀ¥ã

 ãäÌãÌã¥ãÃ¦ãã- ÍãÀãèÀ ‡ãñŠ Þã½ãû¡ñ ¦ã©ãã ºããÊããò ‡ãŠã ÍÌãñ¦ã Öãñ •ãã¶ããý
 †ñãäÔ›Ø½ãõãä›•½ã- †‡ãŠ ãäªÍãã ‡ãŠãè ÀñŒãã†ú Ô¹ãÓ› ãäªŒããƒÃ ¹ãü¡¶ãã

‚ããõÀ Êãâºã ãäªÍãã ‡ãŠãè ÀñŒãã†â ‚ãÔ¹ãÓ›ý
 ‡ãñŠÀã›ãñ‡ãŠãñ¶ãÔã- ‚ããâŒã ‡ãñŠ ¡ãÊãñ ‡ãŠã Íãâ‡ãìŠÂ¹ã Öãñ¶ããý

ãäÊãØãØãÆãä¼ã¦ã •ããè¶ã ‡ãñŠ ªãñÓã ‡ãŠãÀ¥ã

 Ìã¥ããÃ£ã¦ãã- ãäÌãÍãñÓã‡ãŠÀ ÊããÊã ‚ããõÀ ÖÀñ ÀâØããò ½ãò ¼ãñª ¶ã —ãã¦ã ¶ã
Öãñ¶ããý

 ãäª¶ããâ£ã¦ãã- ãäª¶ã ½ãò ¶ã ãäªŒããƒÃ ªñ¶ããý
 À¦ããö£ããè- Àã¦ã ‡ãŠãñ ¶ã ãäªŒããƒÃ ªñ¶ããý

ÞãÀ½ãÀãñØã
ƒ¶ã½ãò †‡ãŠ Ôããõ Ôãñ ‚ããä£ã‡ãŠ ‚ãã¶ãìÌãâãäÍã‡ãŠ ÀãñØããò ‡ãŠãè Øã¥ã¶ãã ‡ãŠãè ØãƒÃ Öõý
 ÔããñãäÀ†ãäÔãÔã- •ããè¥ãÃ Þã½ãÃÀãñØã ãä•ãÔã½ãò ÍÌãñ¦ã ÂÔããè œãñü¡¶ãñ ÌããÊãñ

ÊããÊã Þã‡ãŠ¦¦ãñ ¹ãü¡ •ãã¦ãñ Ööý
 ƒãä‡ã‹©ã‚ãããäÔãÔã- ãä•ãÔã½ãò Þã½ãü¡ãè ½ãò ½ãœÊããè ‡ãñŠ ãäœÊã‡ãŠãò ‡ãñŠ Ôã½ãã¶ã

¹ã¹ãü¡ãè ¹ãü¡ •ãã¦ããè Öõý
 ‡ãñŠÀã›ãñãäÔãÔã-   ãä•ãÔã½ãò Þã½ãü¡ãè ÔããéØã ‡ãñŠ Ôã½ãã¶ã ‡ãŠü¡ãè Öãñ •ãã¦ããè Öõý

ãäÌã‡ãðŠ¦ããâØã
 ‚ããä£ã‡ãŠãâØãìÊã¦ãã- ‚ããâØãìãäÊã¾ããò ‡ãŠã œÖ ¾ãã ƒÔãÔãñ ‚ããä£ã‡ãŠ Öãñ¶ããý
 ¾ãì‡ã‹¦ããâØãìÊã¦ãã- ‡ãìŠœ ‚ããâØãìãäÊã¾ããò ‡ãŠã ‚ãã¹ãÔã ½ãò •ãìü¡ã Öãñ¶ããý
 ‡ãŠƒÃ ¹ãÆ‡ãŠãÀ ‡ãŠã ºããõ¶ãã¹ã¶ã, ‚ããäÔ©ã¾ããò ‡ãŠã „ãäÞã¦ã Àãèãä¦ã Ôãñ ¶ã ãäÌã‡ãŠãäÔã¦ã

Öãñ¶ãã, •ã¶½ã Ôãñ Öãè ãä¶ã¦ãâºãããäÔ©ã ‡ãŠã „Œãü¡ã ÀÖ¶ãã ƒ¦¾ãããäªý

À‡ã‹¦ãªãñÓã
 Öñ½ããñ¹ãŠãèãä¦ã¾ãã- À‡ã‹¦ãÕããÌã ‡ãŠã ¶ã Â‡ãŠ¶ããý
 ãäÌãÍãñÓã ¹ãÆ‡ãŠãÀ ‡ãŠãè À‡ã‹¦ã Öãè¶ã¦ãã ƒ¦¾ãããäªý

Þã¾ãã¹ãÞã¾ã ÀãñØã
 ½ã£ãì½ãñÖ- ½ãî¨ã ½ãò Íã‡ãÃŠÀã ‡ãŠã ãä¶ã‡ãŠÊã¶ãã, ¡ã¾ããäºã›ãè•ãý
 ØããäŸ¾ãã- ÞãñÖÀñ ‡ãŠã ãäÌã‡ãðŠ¦ã ¦ã©ãã ¼ã¾ããÌãÖ Öãñ •ãã¶ãã ƒ¦¾ãããäªý

½ãã¶ããäÔã‡ãŠ ÀãñØã
 Ôã¶ã‡ãŠ, ãä½ãØããèÃ, ‚ãÊ¹ãºãìãä®¦ãã ƒ¦¾ãããäª ‡ãŠã ¼ããè ‡ãŠãÀ¥ã ‚ãã¶ãìÌãâãäÍã‡ãŠ¦ãã

Öãñ Ôã‡ãŠ¦ããè Öõý
 ãäÌããäÌã£ã ÀãñØã, •ãõÔãñ ºãÖÀã¹ã¶ã, ØãîâØãã¹ã¶ã, ‡ãŠ›ã ÖãòâŸ (Öñ¾ãÀãäÊããä¹ã),

ãäÌãªãè¥ãÃ ¦ããÊãì (‡ã‹Êãñ¹ã› ¹ãõÊãñ›) ‚ãããäª ¼ããè ‚ãã¶ãìÌãâãäÍã‡ãŠ¦ãã ÜãòÜãã,
„ÞÞã À‡ã‹¦ãÞãã¹ã ‡ãŠ‡ãÃŠ› (‡ãöŠÔãÀ) ƒ¦¾ãããäª ÀãñØããò ‡ãŠãè ‚ããõÀ ¢ãì‡ãŠãÌã
„¦¹ã¸ã ‡ãŠÀ ªñ¦ããè Öõý
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„Ó½ããàãñ¹ããè
 ÌãÖ ÀãÔãã¾ããä¶ã‡ãŠ ‚ããä¼ããä‰ãŠ¾ãã ãä•ãÔã½ãò „Ó½ãã ‡ãñŠ Â¹ã ½ãò …•ããÃ ¹ãÆã¹¦ã

Öãñ¦ããè Öõý „Ó½ããàããñ¹ããè ‡ãŠÖÊãã¦ããè Öõý

£ãÆã¥ã Ôãâ‡ãñŠ¦ã‡ãŠ
 †ñÔãñ ‡ãìŠœ ¹ãªã©ãÃ ãä•ã¶ã‡ãŠãè Øãâ£ã ‚ã½Êããè¾ã àããÀãè¾ã ½ãò ºãªÊã •ãã¦ããè Öõý

£ãÆã¥ã Ôãâ‡ãñŠ¦ã‡ãŠ ‡ãŠÖÊãã¦ãñ Ööý

¹ÊããÔ›À ‚ããù¹ãŠ ¹ãñãäÀÔã
 ¾ãÖ ãä¶ã•ãÃãäÊã¦ã ãä•ã¹Ôã½ã Öõ •ããñ ¹ãÆã¾ã: ÍÌãñ¦ã Þãî¥ãÃ ‡ãñŠ Â¹ã ½ãò ãä½ãÊã¦ãã

Öõý
 ¾ããäª ãäÌãÍãì® ãä•ã¹Ôã½ã (Ôãî¨ã- Caso

4
 - 2H

2
O) ‡ãŠãñ 1000

Ôãñ 1900 Ôãòãä›Øãñ› ¦ã‡ãŠ ØãÀ½ã ãä‡ãŠ¾ãã •ãã¾ãñ ¦ããñ •ãÊããâÍã ‡ãŠã ¦ããè¶ã
Þããõ©ããƒÃ ¼ããØã ãä¶ã‡ãŠÊã •ãã¦ãã Öõý ‚ããõÀ ¹ããäÀ¥ãã½ããè ¹ãªã©ãÃ ¹ããäÀÔã ¹ÊããÔ›À
(CaSO4.1/2 H2O) ‡ãŠÖÊãã¦ãã Öõý

¹ÊããÔ›À Ôãñ ¦ããè¶ã ¹ãªã©ããô ‡ãŠã ºããñ£ã Öãñ¦ãã Öõý
 ãä•ã¹Ôã½ã ¹ÊããÔ›À
 Þãî¶ãã ¹ÊããÔ›À
 Ôããè½ãò› ¹ÊããÔ›À
 „¹ã¾ããñØã- ãä¶ã½ããÃ¥ã, ãä½ã›á›ãè ‡ãñŠ ºã¦ãÃ¶ã, ãäÔãÀñãä½ã‡ãŠ ‚ããõÀ ‚ã¶ãì¹ãÆ¾ããñØããñ

‡ãñŠ ãäÊã† ãäÌããä¼ã¸ã ØãÆñ¡ •ãñ ¹ãñãäÀÔã ‡ãñŠ ¹ÊããÔ›À ½ãò Œãªã¶ã Ôãñ ãä¶ã‡ãŠÊãã
ãä•ã¹Ôã½ã, Ôã½ãì³ãè ãä•ã¹Ôã½ã, ¹ãŠãÔ‡ãŠãñ ãä•ã¹Ôã½ã ‡ãŠã ãä¶ãÍÞãî¥ãÃ¶ãý

ƒ‡ãŠãñãäÔãÔ›½ã (¹ãããäÀãäÔ©ããä¦ã‡ãŠãè ¦ãâ¨ã)
 ¹ãããäÀ¦ãâ̈ ã †‡ãŠ ¹ãÆã‡ãðŠãä¦ã‡ãŠ ƒ‡ãŠãƒÃ Öõ ãä•ãÔã½ãò †‡ãŠ àãñ̈ ã ãäÌãÍãñÓã ‡ãñŠ Ôã¼ããè

•ããèÌãã£ããÀãè, ‚ã©ããÃ¦ãá ¹ããõ£ãñ, •ãã¶ãÌãÀ ‚ããõÀ ‚ã¥ãì•ããèÌã Íãããä½ãÊã Öö •ããñ
ãä‡ãŠ ‚ã¹ã¶ãñ ‚ã•ãóÌã ¹ã¾ããÃÌãÀ¥ã ‡ãñŠ Ôãã©ã ‚ãâ¦ã:ãä‰ãŠ¾ãã ‡ãŠÀ‡ãñŠ †‡ãŠ Ôã½¹ãî¥ãÃ
•ãõãäÌã‡ãŠ ƒ‡ãŠãƒÃ ºã¶ãã¦ãñ Ööý ãä•ãÔã½ãò Ìãñ ‚ã¹ã¶ãñ ‚ããÌããÔã, ¼ããñ•ã¶ã Ìã
‚ã¶¾ã •ãõãäÌã‡ãŠ ãä‰ãŠ¾ãããò ‡ãñŠ ãäÊã† †‡ãŠ ªîÔãÀñ ¹ãÀ ãä¶ã¼ãÃÀ ÀÖ¦ãñ Ööý

¹ãããäÀãäÔ©ããä¦ã ãäÌã—ãã¶ã ÍããÔ¨ããè
 Àãñ¾ã ‡ã‹Êãã¹ãŠã½ã ¶ãñ ¹ãÆ©ã½ã ºããÀ ¹ãããäÀãäÔ©ããä¦ã ‡ãŠãè ¦ãâ̈ ã Íãºª ‡ãŠãñ 1930

½ãò †‡ãŠ ¹ã¾ããÃÌãÀ¥ã ‡ãñŠ Ôãâ¾ãì‡ã‹¦ã ÍããÀãèãäÀ‡ãŠ ‚ããõÀ •ãõãäÌã‡ãŠ Üã›‡ãŠãò ‡ãŠãñ
ãä¶ãÂãä¹ã¦ã ‡ãŠÀ¶ãñ ‡ãñŠ ãäÊã† ºã¶ãã¾ãã Øã¾ããý

 ‚ãã©ãÃÀ ›ã¶ÔãÊãñ (ãäºãÆãä›Íã) ¶ãñ ƒÔã Íãºª ‡ãŠãñ ¹ããäÀÓ‡ãðŠ¦ã ‡ãŠÀ¦ãñ Öì†
¾ãÖ Ìã¥ãÃ¶ã ãäª¾ãã ``¾ãÖ ¹ãîÀãè ¹ãÆ¥ããÊããè ¶ã ‡ãñŠÌãÊã •ããèÌã-¹ããäÀÔãÀ Öõ,
Êãñãä‡ãŠ¶ã ÌãÖ Ôã¼ããè ¼ããõãä¦ã‡ãŠ ‡ãŠãÀ‡ãŠãò ‡ãŠã ¹ãîÀã ¹ããäÀÔãÀ Íãããä½ãÊã Öõý
ãä•ãÔãñ ¹ã¾ããÃÌãÀ¥ã ‡ãŠÖ¦ãñ Ööý''

 ƒ¶Öãò¶ãñ ƒÔãñ ½ãã¶ããäÔã‡ãŠ ‚ããƒÔããñÊãñ›áÔã ¼ããè ‡ãŠÖãý
 ¹ãããäÀãäÔ©ããä¦ã‡ãŠãè ¦ãâ¨ã Ôãñ ƒÃ‡ãŠãñ›ãñ¹ã Ìã ºãã¾ããñ›ãñ¹ã Ôãñ ¼ããè Ôãâºãâ£ã Öõý

¹ãããäÀ¦ãâ̈ ã ‡ãñŠ „ªãÖÀ¥ã-

 ¹ãÌãÃ¦ããè¾ã ¹ãããäÀ¦ãâ̈ ã, •ãÊããè¾ã ¹ãããäÀãäÔ©ããä¦ã‡ãŠãè ¦ãâ̈ ã, ¹ãÆÌããÊã ãä¼ããä¦¦ã, ÌãÓããÃÌã¶ã,
›õØãã, ›ìâ¡ã, ƒ¦¾ãããäª Öõý

Ìãðãä® ‚ãÌãÀãñ£ã‡ãŠ
 †ÌããäÔããäÔã‡ãŠ ‚ã½Êã (ABA), Ôãâ¾ãâ¨ã Öã½ããó¶ã ½ãò Ôãñ †‡ãŠ Öõ, •ããñ

¹ããõ£ããñ ‡ãñŠ ãäÌã‡ãŠãÔã ‚ããõÀ ãäÌã‡ãŠãÔã ‡ãñŠ ‡ãŠã¾ãÃ ¹ãÖÊãì‚ããò ‡ãŠãñ ãä¶ã¾ãâãä¨ã¦ã
‡ãŠÀ¦ãã Öõý

ØÊããñºãÊã Ìãããä½ãÄØã
 ¹ãð©Ìããè ‡ãñŠ Ìãã¦ããÌãÀ¥ã ‡ãñŠ ¦ãã¹ã½ãã¶ã ½ãò ÊãØãã¦ããÀ Öãñ ÀÖãè ãäÌãÍÌãÌ¾ãã¹ããè

ºãü¤ãñ¦¦ãÀãè ‡ãŠãñ ØÊããñºãÊã Ìãããä½ãÄØã ‡ãŠÖ¦ãñ Ööý
 ¾ãÖ ºãü¤ãñ¦¦ãÀãè ‡ãŠã ½ãìŒ¾ã ‡ãŠãÀ¥ã ½ã¶ãìÓ¾ã ´ãÀã ãä¶ããä½ãÃ¦ã ØãÆãè¶ãÖã„Ôã

ØãõÔãñ Ööý ãä•ãÔã½ãò ÔãºãÔãñ ½ãìŒ¾ã ̀ `‡ãŠãºãÃ¶ã ¡ãƒ‚ããù‡ã‹Ôããƒ¡'' ØãõÔã Öõý

¹ÊããÔã½ããñãä•¾ã½ã
 ¹ÊããÔ½ããñãä•¾ã½ã ½ãò ‡ãŠƒÃ ãäÌãŒãâ¡¶ã Öãñ¦ãñ Öö ¾ãÖ †‡ãŠ ½ãÊãñãäÀ¾ãã ¹ãÀ•ããèÌããè

Ööý
 •ããñ ‡ãŠãñãäÍã‡ãŠã‚ããò ‡ãñŠ „¦¹ããª¶ã ‡ãñŠ ãäÊã† ‡ãŠƒÃ ãäÌãŒã¥¡¶ã ¹ãÆ•ã¶ã¶ã ‡ãñŠ

‚ãÊã½ããÌã¦½ã‡ãŠ ½ããñü¡ ‡ãŠã Þã¾ã¶ã ‡ãŠÀ¦ãã Öõý

ÞããÊÔãÃ ºãñºãñ•ã
 ƒ¶Öò ‡ãŠ½¹¾ãî›À ‡ãŠã ãä¹ã¦ãã ‡ãŠÖã •ãã¦ãã Öõý
 ºãñºãñ•ã ‡ãñŠ ́ ãÀã ãä¶ããä½ãÃ¦ã ‚ã¹ãî¥ãÃ ¦ãâ̈ ã ‡ãñŠ ‡ãìŠœ ãäÖÔÔããò ‡ãŠãñ Êãâª¶ã ÔããƒâÔã

½¾ãîãä•ã¾ã½ã ½ãò ¹ãÆªÍãÃ¶ããè ‡ãñŠ ãäÊã† ÀŒãã Øã¾ãã Öõý
 1991 ½ãò, †‡ãŠ ¹ãîÀãè ¦ãÀÖ Ôãñ ‡ãŠã¾ãÃ ‡ãŠÀ ÀÖã ‚ãâ¦ãÀ ƒâ•ã¶ã ºãñºãñ•ã

‡ãŠãè ½ãîÊã ¾ããñ•ã¶ãã Ôãñ ãä¶ã½ããÃ¥ã ãä‡ãŠ¾ãã Øã¾ãã ©ããý

¹ã‹Êããñ¾ã½ã
 ¹ãÆ‡ãŠãÍã ÔãâÍÊãñÓã¥ã ‡ãŠãè ¹ãÆãä‰ãŠ¾ãã ½ãò ¹ããä¦¦ã¾ããò ́ ãÀã ¦ãõ¾ããÀ ¼ããñ•ã¶ã ‡ãŠãñ

¹ããõ£ãñ ‡ãñŠ ãäÌããä¼ã¸ã ãäÖÔÔããò ¦ã‡ãŠ ¹ãÖìâÞãã¶ãñ ‡ãŠã ‡ãŠã¾ãÃ †‡ãŠ ãäÌãÍãñÓã ¹ãÆ‡ãŠãÀ
‡ãŠãè ¶ãÊããè ́ ãÀã Öãñ¦ãã Öõý ãä•ãÔãñ ¹ã‹Êããñ¾ã½ã ‡ãŠÖ¦ãñ Ööý

Ô¹ãõ‡ã‹›È½ã
 •ãºã ãä‡ãŠÔããè ÍÌãñ¦ã ¹ãÆ‡ãŠãÍã ‡ãŠãñ ãä‡ãŠÔããè ãä¹ãÆ•½ã Ôãñ Øãì•ããÀã •ãã¦ãã Öõ, ¦ããñ

ÌãÖ Ôãã¦ã ÀâØããò ½ãò ãäÌã¼ã‡ã‹¦ã Öãñ •ãã¦ãã Öõ, ¹ãÆã¹¦ã ƒÔã ÀâØããè¶ã ºãõ¥¡ ‡ãŠãñ
Ô¹ãõ‡ã‹›È½ã ‡ãŠÖã •ãã¦ãã Öõý

†â©ãÆñ‡ãŠÔã
 †â©ãÆñ‡ãŠÔã †‡ãŠ Üãã¦ã‡ãŠ ºããè½ããÀãè Öõ •ããñ ãä‡ãŠ ºãõ‡ã‹›ãèãäÀ¾ãã Ôãñ Öãñ¦ããè Öõý
 ¾ãÖ •ããèÌãã¥ãì ºã¶ãã¶ãñ ÌããÊãñ ºãõ‡ã‹›ãèãäÀ¾ãã ‡ãñŠ ‡ãŠãÀ¥ã Öãñ¦ãã Öõ, ¾ãÖ ½ãìŒ¾ã

Â¹ã Ôãñ •ãã¶ãÌãÀãò ¹ãÀ ‚ãÔãÀ ‡ãŠÀ¦ãã Öõý
 ½ã¶ãìÓ¾ã Ôãâ‰ãŠãä½ã¦ã •ãã¶ãÌãÀ ‡ãñŠ Ôãã©ã Ôã½¹ã‡ãÃŠ ‡ãñŠ ½ãã£¾ã½ã Ôãñ ¾ãã ºããè•ãã¥ãì‚ããò

‡ãŠãñ ÔããâÔã ‡ãñŠ Ôãã©ã ÍãÀãèÀ ½ãò Êãñ¶ãñ Ôãñ Ôãâ‰ãŠãä½ã¦ã Öãñ Ôã‡ãŠ¦ãñ Ööý
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Ìãõ²ãì¦ã ÀãÔãã¾ããä¶ã‡ãŠ ÔãñÊã

 „¶ã Ôã¼ããè ¾ãìãä‡ã‹¦ã¾ããò ‡ãŠãñ Ìãõ²ãì¦ã ÀãÔãã¾ããä¶ã‡ãŠ ÔãñÊã ‡ãŠÖ¦ãñ Öö, •ããñ
ÀãÔãã¾ããä¶ã‡ãŠ ‚ããä¼ããä‰ãŠ¾ãã ‡ãñŠ ½ãã£¾ã½ã Ôãñ ãäÌã²ãì¦ã „¦¹ã¸ã ‡ãŠÀ¦ãñ Öö ¾ãã
ãä•ã¶ã½ãò ãäÌã²ãì¦ã …•ããÃ ªñ¶ãñ Ôãñ „¶ã‡ãñŠ ‚ã¶ªÀ ÀãÔãã¾ããä¶ã‡ãŠ ‚ããä¼ããä‰ãŠ¾ãã
Öãñ¶ãñ ÊãØã¦ããè Öõý

 1.5 V (ÌããñÊ›À) ‡ãŠã ÍãìÊ‡ãŠ ÔãñÊã ƒÔã‡ãŠã †‡ãŠ ÔãÌãÃ½ãã¶¾ã „ªãÖÀ¥ã
Öõý

‚ã½ãÀÌãñÊã
 ¾ãÖ †‡ãŠ ¹ãÆ‡ãŠãÀ ‡ãŠãè Êã¦ãã Öõ, •ããñ ãä‡ãŠ ºãºãîÊã, ¹ãŠãè‡ãŠÀ, ºãñÀ ¹ãÀ †‡ãŠ

¹ããèÊãñ •ããÊã ‡ãñŠ Â¹ã ½ãò ãäÊã¹ã›ãè ÀÖ¦ããè Öõý
 ¹ãÆã¾ã: ¾ãÖ Œãñ¦ããò ½ãò ¼ããè ãä½ãÊã¦ããè Öõ, •ããñ ãä‡ãŠ †‡ãŠÍãã‡ãŠãè¾ã ¹ãÀ•ããèÌããè Öõ

ãä•ãÔã½ãò ¹ããä¦¦ã¾ããò ‚ããõÀ ¹ã¥ãÃÖãäÀ¦ã ‡ãŠã ¹ãî¥ãÃ¦ã: ‚ã¼ããÌã Öãñ¦ãã Öõý

½ããèãä›È‡ãŠ ¹ãÆ¥ããÊããè
 ¾ãÖ ¹ãÆ¥ããÊããè ÔãÌãÃ¹ãÆ©ã½ã ¹ãÆŠãâÔã ªñÍã ½ãò ¹ãÆÔ¦ãããäÌã¦ã ‡ãŠãè ØãƒÃý
 ¹ãÆŠãâÔããèÔããè ‰ãŠãâãä¦ã ‡ãñŠ ªãõÀã¶ã ½ããèãä›È‡ãŠ ¹ãÆ¥ããÊããè ‡ãŠãñ ¹ãÖÊããè ºããÀ Ì¾ãÌãÖããäÀ‡ãŠ

‚ã£¾ãã¾ã ‡ãñŠ Â¹ã ½ãò 1799 ½ãò ‚ãã¾ããè ©ããèý
 •ãºã ½ããõ•ãîªã „¹ãã¾ããò •ããñ Ì¾ãã¹ããÀ ‡ãñŠ ãäÊã† ‚ãÌ¾ãÌãÖããäÀ‡ãŠ Öãñ Øã†

©ãñý ƒÔã‡ãŠãñ ãä‡ãŠÊããñØãÆã½ã ‚ããõÀ ½ããè›À ‡ãñŠ ‚ãã£ããÀ ¹ãÀ †‡ãŠ ªÍã½ãÊãÌã
¹ãÆ¥ããÊããè ́ ãÀã Ô©ãããä¹ã¦ã ãä‡ãŠ¾ãã Øã¾ãã ©ããý

‚ãâ¦ã: Ô¨ãÌã¥ã
 ãä½ã›á›ãè ‡ãŠãè ØãÖÀãè ¹ãÀ¦ããò ½ãò ¹ãã¶ããè ‡ãŠãè Øããä¦ã ‡ãŠãè ¹ãÆãä‰ãŠ¾ãã ‚ãâ¦ã: Ô¨ãÌã¥ã

‡ãŠÖÊãã¦ããè Öõý

ÔãñÀãè‡ãŠÊÞãÀ
 ÀñÍã½ã ¹ãÆã¹¦ã ‡ãŠÀ¶ãñ ‡ãñŠ ãäÊã† ÀñÍã½ã ‡ãŠãè›ãò ‡ãŠã ¹ããÊã¶ã-¹ããñÓã¥ã

ÔãñÀãè‡ãŠÊÞãÀ ‡ãŠÖÊãã¦ãã Öõý

‚ããâ¹ã‡ãŠ (Siudge)
 †‡ãŠ Ô‰ãõŠ¹ãÀ ‡ãñŠ Ôãã©ã ‚ã¹ããäÍãÓ› •ãÊããñ¹ãÞããÀ ½ãò Ö›ã† Øã† ãäÔ©ãÀ

ŸãñÔã ‡ãŠã ‚ããâ¹ã‡ãŠ ‡ãŠÖã •ãã¦ãã Öõý

‡ãŠãñãäÍã‡ãŠã ãä¢ãÊÊããè
 ‡ãŠãñãäÍã‡ãŠã ãä¢ãÊÊããè ‡ãŠãñãäÍã‡ãŠã ‡ãŠã ÌãÖ ¼ããØã Öõ, •ããñ ‡ãŠãñãäÍã‡ãŠã ‡ãñŠ

ãäÊã† ‚ãâªÀ ‚ããõÀ ºããÖÀ ‡ãñŠ ¹ãªã©ããô ‡ãŠãè Øããä¦ãÍããèÊã¦ãã ‡ãŠãñ ãä¶ã¾ãâ¨ã¥ã
‡ãŠÀ¦ãã Öõý

‡ãŠãºãÃ¶ããè‡ãŠÀ¥ã
 ½ãð¦ã Ìã¶ãÔ¹ããä¦ã¾ããò ‡ãñŠ ‡ãŠãñ¾ãÊãñ ½ãò Â¹ããâ¦ãÀ¥ã ‡ãŠãè £ããè½ããè ¹ãÆãä‰ãŠ¾ãã ‡ãŠãñ

‡ãŠãºãÃ¶ããè‡ãŠÀ¥ã ‡ãŠÖ¦ãñ Ööý

IUCD ¾ãã Êãî¹ã ¾ãã ¦ããúºã ‡ãŠãùƒÊã
 IUCD ‡ãŠã ¹ãî¥ãÃ Â¹ã

(Intra Uterine Cantraceptive devices)

 ¾ãÖ †‡ãŠ œãñ›ã-›ãè-‚ãã‡ãŠãÀ ‡ãŠã  Øã¼ãÃ ãä¶ãÀãñ£ã‡ãŠ „¹ã‡ãŠÀ¥ã Öõ •ããñ
†‡ãŠ ½ããäÖÊãã ‡ãñŠ Øã¼ããÃÍã¾ã ½ãò ÀŒãã •ãã¦ãã Öõý

 ƒÔãñ IUCD  Êãî¹ã ¾ãã ¦ããúºã ‡ãŠãñƒÊã ¼ããè ‡ãŠÖã •ãã¦ãã Öõý
 ƒÔãñ IUCD ‚ãâ¡ñ ¹ãÖìâÞã¶ãñ ÌããÊãñ Íãì‰ãŠã¥ãì ‡ãŠãñ Àãñ‡ãŠ¶ãñ ‡ãŠã ‡ãŠã½ã

‡ãŠÀ¦ãã Öõý

‚ããù‡ã‹Ôããè•ã¶ã
 ‚ããù‡ã‹Ôããè‡ãŠÀ¥ã ÌãÖ ¹ãÆãä‰ãŠ¾ãã Öõ ãä•ãÔã½ãò ¹ãªã©ãÃ ‚ããù‡ã‹Ôããè‡ãŠÀ¥ã

Ôãñ ãä½ãÊã •ãã¦ãã Öõ ‚ã©ãÌãã „Ôã‡ãŠãè Öãƒ¡Èãñ•ã¶ã ãä¶ã‡ãŠÊã •ãã¦ãã
Öõý ‚ã©ãÌãã ‚ããù‡ã‹Ôããè•ã¶ã ÌãÖ ¹ãÆ‰ãŠ½ã Öõ ãä•ãÔã½ãò ¹ãªã©ãÃ ‡ãñŠ
ƒÊãñ‡ã‹›Èãù¶ã Öãñ •ãã¦ãñ Ööý

Ôãî¾ãÃ
 Ôãî¾ãÃ ÔããõÀ½ãâ¡Êã ‡ãñŠ ‡ãñŠ¶³ ½ãò ãäÔ©ã¦ã †‡ãŠ ¦ããÀã Öõ, ãä•ãÔã‡ãñŠ ÞããÀãò

¦ãÀ¹ãŠ ¹ãð©Ìããè ‚ããõÀ ÔããõÀ½ãâ¡Êã ‡ãñŠ ‚ã¶¾ã ‚ãÌã¾ãÌã Üãî½ã¦ãñ Öõý

 Ôãî¾ãÃ ÔããõÀ½ãâ¡Êã ‡ãŠã ÔãºãÔãñ ºãü¡ã ãä¹ãâ¡ Öõý

 Ôãî¾ãÃ ‡ãŠã Ì¾ããÔã ÊãØã¼ãØã ̀ `13 ÊããŒã 90 Ö•ããÀ ãä½ãÊããñ½ããè›À Öõý''

 Ôãî¾ãÃ Ôãñ ¹ãð©Ìããè ‡ãŠãè ‚ããõÔã¦ã ªîÀãè 1.496þ108 ãä‡ãŠ.½ããè. Öõý

 Ôãî¾ãÃ ‡ãŠãè Ôã¦ãÖ ‡ãŠã ãä¶ã½ããÃ¥ã Öãƒ›Èãñ•ã¶ã (73.46%), ÖãèãäÊã¾ã½ã
(24.85%), ‚ããù‡ã‹Ôããè•ã¶ã (0.77%), ‡ãŠãºãÃ¶ã (0.29%),
ÊããñÖã (0.16%), Øãâ£ã‡ãŠ (0.129), ãä¶ã¾ããù¶ã (0.12%),
¶ããƒ›Èãñ•ã¶ã (0.09%), ãäÔããäÊã‡ãŠãù¶ã (0.071%) Ìã ½ãõØ¶ãñãäÍã¾ã½ã
(0.05%) ¦ã¦Ìããò Ôãñ Öì‚ãã Öõý

 Ôãî¾ãÃ ¹ãîÀºã Ôãñ ¹ããäÍÞã½ã ‡ãŠãè ‚ããñÀ 27 ãäª¶ããò ½ãò ‚ã¹ã¶ãñ ‚ãàã ¹ãÀ †‡ãŠ
¹ããäÀ‰ãŠ½ãã ‡ãŠÀ¦ãã Öõý (Ôãî¾ãÃ ¼ããè ‚ãã‡ãŠãÍã ØãâØãã ‡ãñŠ ‡ãñŠ¶³ ‡ãŠãè ¹ããäÀ‰ãŠ½ãã
‡ãŠÀ¦ãã Öõý)

 Ôãî¾ãÃ ‡ãŠãè Ôã¦ãÖ ‡ãŠã ¦ãã¹ã½ãã¶ã ÊãØã¼ãØã 5800 ‡ãñŠãäÊÌã¶ã Öõý

¹ãŠã¾ã›ãñ‰ãŠãñ½ã
 ¾ãÖ ‚ããÌãð¦ãºããè•ããè Öõý
 ¾ãÖ ¹ãŠãñ›ãñãäÀÔãñ¹›À ‡ãŠãè †‡ãŠ Ñãñ¥ããè Öõ ƒÔã‡ãŠã „¹ã¾ããñØã ¹ããõ£ãñ ¹ãÆ‡ãŠãÍã

‡ãŠã ¹ã¦ãã ÊãØãã¶ãñ ‡ãñŠ ãäÊã† ‡ãŠÀ¦ãñ Ööý
 ¾ãÖ ¹ããõ£ãñ ‡ãñŠ ãäÌã‡ãŠãÔã ‡ãñŠ ¹ãÖÊãì‚ããò ‡ãŠãñ ãä¶ã¾ãâãä̈ ã¦ã ‡ãŠÀ¦ãñ Ööý

ãäÊãØããè¾ã ¹ãîŠÊã

ãä‡ãŠÔããè ¹ãîŠÊã ‡ãñŠ ¦ããè¶ã ãäÖÔÔãñ Öãñ¦ãñ Öö-

(i) ¶ãÀ ¹ãÆ•ã¶ã¶ã ‚ãâØã ãä•ãÔãñ ¹ãì‡ãñŠÔãÀ ¾ãã Ô›ã½ãñ¶ã ‡ãŠÖ¦ãñ Ööý

(ii) ½ããªã ¹ãÆ•ã¶ã¶ã ‚ãâØã ãä•ãÔãñ ‡ãŠã¹ãóÊã ‡ãŠÖ¦ãñ Ööý

(iii) ¹ãâŒãìü¡ãè •ããñ ƒ¶ã‡ãŠãè ÔãìÀàãã ‡ãñŠ ãäÊã† †‡ãŠ ÜãñÀã ‡ãñŠ Â¹ã ½ãò Öãñ¦ãã Öõý
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 ¾ãÖ †‡ãŠ ¹ãÆ‡ãŠãÍããè¾ã ¾ãìãä‡ã‹¦ã Öõ •ããñ ¹ãÆ‡ãŠãÍã ‡ãŠã ‚ã¹ãÌã¦ãÃ¶ã ‡ãñŠ ãäÔã®ã¶¦ã
¹ãÀ ‡ãŠã½ã ‡ãŠÀ¦ãã Öõý

 ¾ãÖ †‡ãŠ ¹ãÆ‡ãŠãÍããè¾ã ¾ãìãä‡ã‹¦ã Öõ •ããñ ¹ãÆ‡ãŠãÍã ‡ãñŠ ‚ã¹ãÌã¦ãÃ¶ã ‡ãñŠ ãäÔã®ã¶¦ã
¹ãÀ ‡ãŠã½ã ‡ãŠÀ¦ãã Öõý

 ÊãöÔã †‡ãŠ ¾ãã †‡ãŠ Ôãñ ‚ããä£ã‡ãŠ ¹ããÀªÍããê ½ãã£¾ã½ããò Ôãñ ãä½ãÊã‡ãŠÀ
ºã¶ã¦ãã Öõý

ÊãöÔã ‡ãñŠ ªãñ ¹ãÆ‡ãŠãÀ Öãñ¦ãñ Öö-

„¦¦ãÊã ÊãöÔã

 ¾ãÖ ÊãöÔã ºããèÞã ½ãò ½ããñ›ã ¦ã©ãã ãä‡ãŠ¶ããÀãò ¹ãÀ ¹ã¦ãÊãã Öãñ¦ãã Öõý
 ¾ãÖ ƒÔã ¹ãÀ ‚ãããä¹ã¦¦ã Öãñ¶ãñ ÌããÊããè Ôã½ããâ¦ãÀ ãä‡ãŠÀ¥ããò ‡ãŠãñ †‡ãŠ ãäºãâªì ¹ãÀ

†‡ãŠãä¨ã¦ã ‡ãŠÀ¦ãã Öõ ƒÔããäÊã† ƒÔãñ ‚ããä¼ãÔããÀãè ÊãöÔã ‡ãŠÖ¦ãñ Öö.
 ¾ãÖ ÊãöÔã ¦ããè¶ã ¹ãÆ‡ãŠãÀ ‡ãŠã Öãñ¦ãã Öõ- „¼ã¾ããñ¦¦ãÊã ÊãöÔã, Ôã½ã¦ãÊããñ¦¦ãÊã

ÊãöÔã Ìã ‚ãÌã¦ãÊããñ¦¦ãÊã ÊãöÔãý

‚ãÌã¦ãÊã ÊãöÔã

 ¾ãÖ ÊãöÔã ÌãÖ ÊãöÔã Öãñ¦ãã Öõ •ããñ ºããèÞã ½ãò ¹ã¦ãÊãã ¦ã©ãã ãä‡ãŠ¶ããÀãò ¹ãÀ
½ããñ›ã Öãñ¦ãã Öõý

 ¾ãÖ ‚ãããä¹ã¦¦ã ¹ãÆ‡ãŠãÍã ‡ãŠãè ãä‡ãŠÀ¥ããò ‡ãŠãñ ¹ãõŠÊãã ªñ¦ãã Öõ ƒÔããäÊã¾ãñ ƒÔãñ
‚ã¹ãÔããÀãè ÊãöÔã ‡ãŠÖ¦ãñ Ööý

 ¾ãÖ ÊãöÔã ¼ããè ¦ããè¶ã ¹ãÆ‡ãŠãÀ ‡ãñŠ Öãñ¦ãñ Öö-  „¼ã¾ããÌã¦ãÊã ÊãöÔã, Ôã½ã¦ãÊã
‚ãÌã¦ãÊã ÊãöÔã Ìã „¦¦ããÌãÊã ÊãöÔãý

ÊãöÔã ‡ãŠãè àã½ã¦ãã
 ƒÔã‡ãŠãè àã½ã¦ãã „Ôã‡ãñŠ ´ãÀã ½ããè›À ½ãò ¶ãã¹ããè ØãƒÃ ¹ãŠãñ‡ãŠÔã ªîÀãè ‡ãñŠ

¹ãÆãä¦ãÊããñ½ã ‡ãñŠ ºãÀãºãÀ Öãñ¦ããè Öõý
 ƒÔãñ ̀ P' Ôãñ Ì¾ã‡ã‹¦ã ‡ãŠÀ¦ãñ Ööý
 ÊãöÔã ‡ãŠãè àã½ã¦ãã = P 1/F

 ÊãöÔã ‡ãŠãè àã½ã¦ãã ‡ãŠã ½ãã¨ã‡ãŠ ̀ `¡ã¾ã¹›À'' Öãñ¦ãã Öõý

ÊãöÔã ‡ãŠãè ¹ãŠãñ‡ãŠÔã ªîÀãè ‡ãŠã Ôãî¨ã- 
1 1 1
V U F
 

¶ããñ›:- „¦¦ãÊã ÊãöÔã ‡ãŠãè ¹ãŠãñ‡ãŠÔã ªîÀãè Üã¶ãã¦½ã‡ãŠ ‚ããõÀ ‚ãÌã¦ãÊã
ÊãöÔã ‡ãŠãè ¹ãŠãñ‡ãŠÔã ªîÀãè ‡ãŠãñ ̈ ãÉ¥ãã¦½ã‡ãŠ ãäÊã¾ãã •ãã¦ãã Öõý

ãä¹ãÆ•½ã
 ãä¹ãÆ•½ã „Ôã ¹ããÀªÍããê ½ãã£¾ã½ã ‡ãŠãñ ‡ãŠÖã •ãã¦ãã Öõ, •ããñ ãä‡ãŠÔããè ‡ãŠãñ¥ã

¹ãÀ ¢ãì‡ãñŠ ªãñ Ôã½ã¦ãÊã ¹ãðÓŸãò ‡ãñŠ ºããèÞã ½ãò ãäÔ©ã¦ã Öãñ¦ãã Öõý
 ‚ã©ããÃ¦ãá ãä¹ãÆ•½ã ãä‡ãŠÔããè ‡ãŠãñ¥ã ¹ãÀ ¢ãì‡ãñŠ Ôã½ã¦ãÊã ¹ãðÓŸãò ‡ãñŠ ºããèÞã ‡ãŠã

¹ããÀªÍããê ½ãã£¾ã½ã Öãñ¦ãã Öõý

 ‚ã¹ãÌã¦ãÃ¶ã Ôã¦ãÖãò ‡ãñŠ ºããèÞã ‡ãŠã ‡ãŠãñ¥ã ãä¹ãÆ•½ã ‡ãŠÖÊãã¦ãã Öõ ¦ã©ãã ªãñ¶ããò
¹ãðÓŸãò ‡ãŠãñ ãä½ãÊãã¶ãñ ÌããÊããè ÀñŒãã ‚ã¹ãÌã¦ãÃ‡ãŠ ‡ãŠãñÀ ‡ãŠÖÊãã¦ããè Öõý

ãäÌãÞãÊã¶ã ‡ãŠãñ¥ã
 ãä¹ãÆ•½ã ¹ãÀ ‚ãã¹ããä¦¦ã Öãñ¶ãñ ÌããÊããè ãä‡ãŠÀ¥ãò ‚ã¹ã¶ãñ ½ããØãÃ Ôãñ ãäÌãÞããäÊã¦ã Öãñ

•ãã¦ããè Ööý ƒÔã ¹ãÆ‡ãŠãÀ ‚ãã¹ããä¦¦ã ãä‡ãŠÀ¥ã ‚ããõÀ ãä¶ãØãÃ¦ã ãä‡ãŠÀ¥ã ‡ãñŠ ºããèÞã
ºã¶ã¶ãñ ÌããÊãñ ‡ãŠãñ¥ã ‡ãŠãñ ¹ãÆ‡ãŠãÍã ãä‡ãŠÀ¥ã ‡ãŠã ãäÌãÞãÊã¶ã ‡ãŠãñ¥ã ‡ãŠÖÊãã¦ãã
Öõý

 ãäÌãÞãÊã¶ã ‡ãŠãñ¥ã ‡ãŠã ½ãã¶ã ‚ãã¹ã¦ã¶ã ‡ãŠãñ¥ã, ãä¹ãÆ•½ã ‡ãñŠ ¹ãªã©ãÃ, ¦ãã¹ã
¦ã©ãã ¹ãÆ‡ãŠãÍã ‡ãñŠ ¦ãÀâØã ªõ£¾ãÃ ¹ãÀ ãä¶ã¼ãÃÀ ‡ãŠÀ¦ãã Öõý

 ¾ããäª ãä‡ãŠÔããè ãä¹ãÆ•½ã ‡ãŠã ãä¹ãÆ•ã½ã ‡ãŠãñ¥ã A  ¦ã©ãã ‚ãÊ¹ã¦ã½ã ãäÌãÞãÊã¶ã
‡ãŠãñ¥ã ¡ñÊ›ã †½ã Öãñ ¦ããñ ãä¹ãÆ•½ã ‡ãñŠ ¹ãªã©ãÃ ‡ãŠã ‚ã¹ãÌã¦ãÃ¶ããâ‡ãŠ

sin (A + M)n = Asin 2



¹ãÆ‡ãŠãÍã ‡ãŠã ãäÌãàãñ¹ã¥ã
 •ãºã ÍÌãñ¦ã ¹ãÆ‡ãŠãÍã ãä‡ãŠÔããè ‚ã¹ããÀªÍããê ½ãã£¾ã½ã Ôãñ Öãñ‡ãŠÀ Øãì•ãÀ¦ãã Öõ

¦ããñ ÌãÖ ‚ã¹ã¶ãñ ‚ãÌã¾ãÌããè ÀâØããò ½ãò ãäÌã¼ã‡ã‹¦ã Öãñ •ãã¦ãã Öõ ƒÔã Üã›¶ãã ‡ãŠãñ
Ìã¥ãÃ ãäÌãàãñ¹ã¥ã ‡ãŠÖã •ãã¦ãã Öõý

 †ñÔãã ¹ãÆ‡ãŠãÍã ‡ãñŠ ‚ãÌã¾ãÌããè ÀâØããò ‡ãñŠ ¦ãÀâØãªõ£¾ãÃ ½ãò ‚ã¶¦ãÀ ‡ãñŠ ‡ãŠãÀ¥ã
Öãñ¦ãã Öõý

 ãä¹ãÆ•½ã Ôãñ ãä¶ã‡ãŠÊã¶ãñ ¹ãÀ ÍÌãñ¦ã ¹ãÆ‡ãŠãÍã ‡ãñŠ Ôãã¦ã ÀâØã Öãñ¦ãñ Ööý
 •ããñ ‰ãŠ½ãÍã: ºãõØã¶ããè, ‚ããÔã½ãã¶ããè, ¶ããèÊãã, ÖÀã, ¹ããèÊãã, ¶ããÀâØããè ¦ã©ãã

ÊããÊã ÀâØã ¹ãÆã¹¦ã Öãñ¦ãñ Ööý

¹ãÆ‡ãŠãÍã ‡ãñŠ ‚ãÌã¾ãÌããè ÀâØããò ‡ãŠãè ¦ãÀâØãªõ£¾ãÃ
 ãä¹ãÆ•½ã ́ ãÀã ¹ãÆã¹¦ã Ìã¥ãÃ‰ãŠ½ã ½ãò ºãöØã¶ããè ÀâØã ‡ãŠãè ¦ãÀâØãªõ£¾ãÃ ÔãºãÔãñ ‡ãŠ½ã

¦ã©ãã ÊããÊã ÀâØã ‡ãŠãè ¦ãÀâØãªõ£¾ãÃ ÔãºãÔãñ ‚ããä£ã‡ãŠ Öãñ¦ããè Öõý
 ãä•ãÔã½ãò Ìã¥ãÃ‰ãŠ½ã ½ãö ºãõØã¶ããè ÀâØã ÔãºãÔãñ …¹ãÀ ¦ã©ãã ÊããÊã ÀâØã ÔãºãÔãñ

¶ããèÞãñ ‚ãã¦ãã Öõý

½ãîÊã ¾ãã ¹ãÆã©ããä½ã‡ãŠ ÀâØã
 ½ãîÊã ÀâØã Ìãñ ÀâØã Öãñ¦ãñ Öö •ããñ ãä‡ãŠ¶Öãè ‚ã¶¾ã ÀâØããò ‡ãŠãè ÔãÖã¾ã¦ãã Ôãñ ¹ãÆã¹¦ã

¶ãÖãé ãä‡ãŠ¾ãã •ãã¦ãñ ¾ãñ ½ãîÊã ÀâØã Öãñ¦ãñ Ööý
 ƒ¶Öò ãäÌããä¼ã¸ã ‚ã¶ãì¹ãã¦ã ½ãò ãä½ãÊãã‡ãŠÀ ‚ã¶¾ã ÀâØã ¹ãÆã¹¦ã ãä‡ãŠ¾ãñ •ãã¦ãñ Ööý
 ¶ããèÊãã, ÖÀã ¦ã©ãã ÊããÊã ÀâØã ‡ãŠãñ ½ãîÊã ÀâØã ‡ãŠãè Ôãâ—ãã ªãè ØãƒÃ Öõý
 ƒ¶ã ¦ããè¶ããò ¹ãÆã©ããä½ã‡ãŠ ÀâØããò ‡ãŠãñ ãä½ãÊãã¶ãñ ¹ãÀ ÍÌãñ¦ã ¹ãÆ‡ãŠãÍã ãä½ãÊã¦ãã Öõ -

•ãõÔãñ - ÊããÊã + ÖÀã = ¹ããèÊãã
ÊããÊã + ¶ããèÊãã = ºãöØã¶ããè
¶ããèÊãã + ÖÀã = ½ã¾ãîÀ¶ããèÊãã
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ãä´ãä¦ã¾ã‡ãŠ ÀâØã

 ªãñ ¾ãã ªãñ Ôãñ ‚ããä£ã‡ãŠ ¹ãÆã©ããä½ã‡ãŠ ÀâØããò ‡ãŠãñ ãä½ãÊãã¶ãñ Ôãñ ãä´ãä¦ã¾ã‡ãŠ ÀâØã
¹ãÆã¹¦ã Öãñ¦ãñ Ööý

Ôã½¹ãîÀ‡ãŠ ÀâØã
 Ôã½¹ãîÀ‡ãŠ ÀâØã Ìãñ ÀâØã Öãñ¦ãñ Öö ãä•ã¶ã‡ãŠãñ ‚ãã¹ãÔã ½ãò ãä½ãÊãã¶ãñ Ôãñ Ö½ãò ÍÌãñ¦ã

ÀâØã ¹ãÆã¹¦ã Öãñ¦ãã Öõý

ÒãäÓ› ªãñÓã
 Ôã½ã¾ã ‡ãñŠ Ôãã©ã ‚ããúŒããò ‡ãŠãè Ôãã½ãâ•ã¶ã àã½ã¦ãã ‡ãŠ½ã Öãñ¦ããè •ãã¦ããè Öõ

ãä•ãÔãÔãñ ÌãÔ¦ãì†ú Ô¹ãÓ› ãäªŒããƒÃ ¶ãÖãé ªñ¦ããè ¦ã©ãã £ãìâ£ãÊããè ãäªŒããƒÃ ªñ¦ããè
Öõý ãä•ãÔãñ ÒãäÓ› ‡ãŠã ªãñÓã ‡ãŠÖ¦ãñ Ööý

 ƒÔã‡ãŠã ãä¶ãÌããÀ¥ã ÞãÍ½ãã ÊãØãã‡ãŠÀ ãä‡ãŠ¾ãã •ãã¦ãã Öõý

‚ããúŒããò ½ãò Öãñ¶ãñ ÌããÊãñ ‡ãìŠœ ¹ãÆ½ãìŒã ªãñÓã ãä¶ã½¶ã Öö-

ãä¶ã‡ãŠ› ÒãäÓ› ªãñÓã

 ƒÔã½ãò Ì¾ããä‡ã‹¦ã ¹ããÔã ‡ãŠãè Þããè•ããò ‡ãŠãñ ¦ããñ Ô¹ãÓ› Â¹ã Ôãñ ªñŒã Ôã‡ãŠ¦ãã Öõ
ãä‡ãŠ¶¦ãì ªîÀ ãäÔ©ã¦ã ÌãÔ¦ãì‚ããò ‡ãŠãñ ªñŒã¶ãñ ½ãò „Ôãñ ‡ãŠãäŸ¶ããƒÃ Öãñ¦ããè Öõý

 ƒÔã‡ãñŠ ãä¶ãÌããÀ¥ã ‡ãñŠ ãäÊã¾ãñ ̀ `‚ãÌã¦ãÊã ÊãöÔã'' ‡ãŠã ¹ãÆ¾ããñØã ãä‡ãŠ¾ãã •ãã¦ãã
Öõý

ªîÀ ÒãäÓ› ‡ãŠãñ¥ã

 ƒÔã½ãò Ì¾ããä‡ã‹¦ã ªîÀ ‡ãŠãè ÌãÔ¦ãì‚ããò ‡ãŠãñ Ôãã¹ãŠ Ôãñ ªñŒã Êãñ¦ãã Öõ, Êãñãä‡ãŠ¶ã
ÌãÖ ¹ããÔã ãäÔ©ã¦ã ÌãÔ¦ãì‚ããò ‡ãŠãñ ªñŒã¶ãñ ½ãò ¹ãÀñÍãã¶ããè Öãñ¦ããè Öõý

 ƒÔã‡ãñŠ ãä¶ãÌããÀ¥ã ‡ãñŠ ãäÊã¾ãñ „¦¦ãÊã ÊãòÔã ‡ãŠã ¹ãÆ¾ããñØã ‡ãŠÀ¶ãñ ‡ãŠãè ÔãÊããÖ
ªãè •ãã¦ããè Öõý

•ãÀã ÒãäÓ› ªãñÓã

 •ãºã ãä‡ãŠÔããè Ì¾ããä‡ã‹¦ã ‡ãŠãñ ªîÀ ÒãäÓ› ªãñÓã ¦ã©ãã ãä¶ã‡ãŠ› ÒãäÓ› ªãñÓã †‡ãŠ
Ôãã©ã Öãñ¦ãñ Öö ¦ã©ãã ÌãÖ ãä¶ã‡ãŠ› ‚ããõÀ ªîÀ ‡ãŠãè ÌãÔ¦ãì‚ããò ‡ãŠãñ ªñŒã¶ãñ ½ãò
‚ãÔãÖ•ã¦ãã ½ãÖÔãîÔã ‡ãŠÀ¦ãã Öõ ¦ããñ „Ôãñ •ãÀã ÒãäÓ› ªãñÓã ‡ãŠÖã •ãã¦ãã
Öõý

 ¾ãÖ „½ãÆ ºãü¤¶ãñ ‡ãñŠ Ôãã©ã Öãñ¦ãã Öõý  ƒÔã‡ãñŠ ãä¶ãÌããÀ¥ã ‡ãñŠ ãäÊã¾ãñ
ãä́ ¹ãŠãñ‡ãŠÔããè Êãñ¶Ôã ‡ãŠã ¹ãÆ¾ããñØã ãä‡ãŠ¾ãã •ãã¦ãã Öõý

‚ããäºã¶ªì‡ãŠ¦ãã

 ¾ãÖ ªãñÓã ØããñãäÊã¾ã ãäÌã¹ã©ã¶ã ‡ãñŠ •ãõÔãã Öãñ¦ãã Öõ ãä•ãÔã½ãò ¹ããèãäü¡¦ã Ì¾ããä‡ã‹¦ã
‡ãŠãñ àãõãä¦ã•ã ‚ã©ãÌãã „£ÌããÃ£ãÀ ãäªÍãã ½ãò ÌãÔ¦ãì £ãìâ£ãÊããè ãäªŒããƒÃ ªñ¦ããè
Öõý

 ƒÔã ªãñÓã ‡ãŠã ‡ãŠãÀ¥ã ‡ãŠããä¶ãÃ¾ãã ‡ãŠã ¹ãî¥ãÃ¦ã: ØããñÊã ¶ã Öãñ¶ãã Öãñ¦ãã Öõý
 ºãñÊã¶ãã‡ãŠãÀ ÊãòÔã ¹ãÆ¾ããñØã ‡ãŠÀ‡ãñŠ ƒÔã ªãñÓã ‡ãŠãñ ªîÀ ãä‡ãŠ¾ãã •ãã¦ãã Öõý

Ìã¥ããÃ¶£ã¦ãã

 ¾ãÖ †‡ãŠ ‚ã¶ãìÌããâãäÍã‡ãŠ ºããè½ããÀãè Öãñ¦ããè Öõý Ì¾ããä‡ã‹¦ã ‡ãŠãñ ÊããÊã ¦ã©ãã ÖÀñ
ÀâØã ½ãò ‚ã¶¦ãÀ ‡ãŠÀ¶ãñ ½ãò „¶Öò ¹ãÖÞãã¶ã¶ãñ ½ãò ‡ãŠãäŸ¶ããƒÃ Öãñ¦ããè Öõý

 ƒÔã ªãñÓã ‡ãŠã ‡ãŠãÀ¥ã Íã‡ã‹Ìãã‡ãŠãÀ ‡ãŠã ‡ãŠ½ã Öãñ¶ãã Öãñ¦ãã Öõý
 ¾ãÖ ªãñÓã 0.5% ãäÔ¨ã¾ããò ½ãò ¦ã©ãã 4% ¹ãìÁÓããò ½ãò ¹ãã¾ãã •ãã¦ãã Öõý

½ãñãä©ãÊã ‚ãÊ‡ãŠãñÖÊã, ‡ãŠãÓŸ ¶ãõ¹ã‹¾ãã, ‡ãŠãÓŸ ãäÔ¹ããäÀ›
 ¾ãÖ †‡ãŠ ‡ãŠãºãÃãä¶ã‡ãŠ ¾ããõãäØã‡ãŠ Öõ, ãä•ãÔã‡ãŠã ‚ã¥ãìÔãì¨ã CH2OH2

Öõý¾ãÖ ÖÊ‡ãŠã, ÌããÓ¹ãÍããèÊã, ÀâØãÖãè¶ã, •ÌãÊã¶ãÍããèÊã ³Ìã Öõý ƒÔã‡ãŠã
„¹ã¾ããñØã, †¶›Èãè¹ãÆŠãè•ã ãäÌãÊãã¾ã‡ãŠ ƒÄ£ã¶ã ‚ãããäª ‡ãñŠ Â¹ã ½ãò Öãñ¦ãã Öõý
¾ãÖ ºãã¾ããñ¡ãè•ãÊã ‡ãñŠ „¦¹ããª¶ã ½ãò ¼ããè „¹ã¾ããñØããè Öõ, ¹ãÀâ¦ãì ¾ãÖ •ããèÌããÍ½ã
ƒÄ£ã¶ã ¶ãÖãé Öõý

‡ãŠãò‡ãŠ ‡ãŠãñ¾ãÊãñ
 ‡ãŠãò‡ãŠ ‡ãŠãñ¾ãÊãñ Ôãñ ¦ãõ¾ããÀ ãä‡ãŠ† •ãã¶ãñ ÌããÊãã ŸãñÔã ƒÄ£ã¶ã Öõ, ¾ãÖ ‡ãŠ½ã

ÀãŒã ÌããÊãñ, ‡ãŠ½ã ÔãÊ¹ãŠÀ¾ãì‡ã‹¦ã ãäºã›ìãä½ã¶ãÔã ‡ãŠãñ¾ãÊãñ ‡ãñŠ ¹ãÆ¼ãâ•ã‡ãŠ
‚ããÔãÌã¶ã Ôãñ ¹ãÆã¹¦ã Öãñ¦ãã Öõ, •ããñ ‡ãŠãñ¾ãÊãã ØãÀ½ã ‡ãŠÀ¶ãñ Ôãñ ‡ãŠãñ½ãÊã Öãñ
•ãã† ‚ããõÀ ãä¹ãŠÀ ¶¾ãî¶ãããä£ã‡ãŠ ŸãñÔã ãä¹ãâ¡ ½ãò ºãªÊã •ãã† „Ôãñ ‡ãŠãñ‡ãŠ
ºã¶ã¶ãñ ÌããÊãã ‡ãŠãñ¾ãÊãã ‡ãŠÖã •ãã¦ãã Öõý

Íã‡ãÃŠÀã ¾ãã Þããè¶ããè
 ¾ãÖ †‡ãŠ ãä‰ãŠÔ›Êããè¾ã Œãã²ã ¹ãªã©ãÃ Öõý
 ƒÔã½ãò ½ãìŒ¾ã¦ã: Ôãì‰ãŠãñ•ã, Êãõ‡ã‹›ãñ•ã †Ìãâ ¹ãÆŠ‡ã‹›ãñ•ã „¹ããäÔ©ã¦ã Öãñ¦ãã

Öõý
 ¾ãÖ †‡ãŠ ¾ããõãäØã‡ãŠ ¹ãªã©ãÃ Öõý •ããñ Øã¸ãã, ƒÃŒã ¾ãã Þãì‡ãŠ¶ªÀ Ôãñ ¹ãÆã¹¦ã

Öãñ¦ããè Öõý
 ¼ããÀ¦ã ½ãò Þããè¶ããè ‡ãŠãè ÔãÌããÃãä£ã‡ãŠ Œã¹ã¦ã Öãñ¦ããè Öõý

Êããƒ› †ãä½ããä›âØã ¡ã¾ããñ¡ (LCD)
 ãäÖ¶ªãè ½ãò ¹ãÆ‡ãŠãÍã „¦Ôã•ãÃ¶ã ¡ã¾ããñ¡ †‡ãŠ ‚ã£ãÃ-ÞããÊã‡ãŠ ¡ã¾ããñ¡

Öãñ¦ãã Öõ ãä•ãÔã½ãò ãäÌã²ãì¦ã £ããÀã ¹ãÆÌãããäÖ¦ã ‡ãŠÀ¶ãñ ¹ãÀ ¾ãÖ ¹ãÆ‡ãŠãÍã „¦Ôããä•ãÃ¦ã
‡ãŠÀ¦ãã Öõý

 ƒÔã‡ãŠãè ºã¶ããÌã› ‚ã¶ãìÔããÀ ¹ãÆ‡ãŠãÍã ãä‡ãŠÔããè ¼ããè ÀâØã ‡ãŠã Öãñ Ôã‡ãŠ¦ãã Öõý

Öãƒ¡Èãñ¹ã‹Êãì‚ããñãäÀ‡ãŠ †ãäÔã¡
 ¾ãÖ †‡ãŠ ºãÖì¦ã ½ã•ãºãî¦ã ¹ãÆãä¦ããä‰ãŠ¾ããÍããèÊã ‚ããõÀ ÔãâàããÀ‡ãŠ †ãäÔã¡ Öõý
 ƒÔã‡ãŠãè ÔãºãÔãñ ‚ãÞœãè ¹ãÆãä¦ããä‰ãŠ¾ãã‚ããò ½ãò Ôãñ †‡ãŠ ‡ãŠãúÞã (ØÊããÔã) ‚ããõÀ

ãä½ã›á›ãè ‡ãñŠ ºã¦ãÃ¶ã Öõý
 ƒÔãñ ¹ÊãããäÔ›‡ãŠ ‡ãñŠ ‡ãâŠ›ñ¶ãÀ ½ãò ÀŒãã •ãã¦ãã Öõý
 ƒÔã‡ãŠã „¹ã¾ããñØã ‡ãŠãúÞã (ØÊããÔã) ‡ãŠãè ¶ã‡ã‹‡ãŠãÍããè ‡ãñŠ ãäÊã† ¼ããè ãä‡ãŠ¾ãã

•ãã¦ãã Öõý
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 ¾ãÖ †‡ãŠ ÀÔãã¾ããä¶ã‡ãŠ ¦ã¦Ìã Öõ, •ããñ Ôãâ‰ãŠ½ã¥ã £ãã¦ãì Ôã½ãîÖ ‡ãŠã ÔãªÔ¾ã
Öõý

 ¾ãÖ †‡ãŠ Þã½ã‡ãŠãèÊãã ÔÊãñ›ãè-¼ãîÀñ ÀâØã ‡ãŠã ÔãŒ¦ã £ãã¦ãì Öõý
 ¾ãÖ ‚ããÔãã¶ããè Ôãñ ›î› •ãã¶ãñ ÌããÊãã £ãã¦ãì Öõý
 ¾ãÖ ãä½ãÑã £ãã¦ãì ¶ãÖãé Öõý

‡ãŠãºãÃ¶ã½ããñ¶ããñ ‚ããù‡ã‹Ôããƒ¡
 ¾ãÖ †‡ãŠ ÀâØãÖãè¶ã ØãõÔã Öõý ¾ãÖ ØãõÔã ÖÌãã ½ãò ©ããñü¡ãè ÖÊ‡ãŠãè Öãñ¦ããè Öõý
 …âÞããè Ôããâ³¦ãã ½ãò ¾ãÖ ½ã¶ãìÓ¾ããò ‚ããõÀ •ãã¶ãÌãÀãò ‡ãñŠ ãäÊã† ãäÌãÓãã¾ãì‡ã‹¦ã

Öãñ¦ããè Öõý

ãä‡ã‹Ìã‡ãŠ ãäÔãÊÌãÀ
ãä‡ã‹Ìã‡ãŠ ãäÔãÊÌãÀ ‚ã©ããÃ¦ãá ¹ããÀã ¾ãã ¹ããÀª ‚ããÌã¦ãÃ ÔããÀ¥ããè ‡ãñŠ ¡ãè-

ºÊããù‡ãŠ ‡ãŠã ‚ãâãä¦ã½ã ¦ã¦Ìã Öõý ƒÔã‡ãŠã ¹ãÀ½ãã¥ãì ‰ãŠ½ããâ‡ãŠ 80 Öãñ¦ãã Öõý
ÀãÔãã¾ããä¶ã‡ãŠ •ãØã¦ã ½ãò ‡ãñŠÌãÊã ÌãÖãè £ãã¦ãì Ôãã£ããÀ¥ã ¦ãã¹ã ‚ããõÀ ªãºã ¹ãÀ
³Ìã Â¹ã ½ãò Öãñ¦ããè Öõý

‡ãŠãúÞã (Glass)
 ‡ãŠãúÞã ‚ããä‰ãŠÔ›Êããè¾ã ŸãñÔã ¹ãªã©ãÃ Öõý „¶ã Ôã¼ããè ŸãñÔããò ‡ãŠãñ ‡ãŠãúÞã

‡ãŠÖ¦ãñ Ööý •ããñ ³Ìã ‚ãÌãÔ©ãã Ôãñ Ÿâ¡ã Öãñ‡ãŠÀ ŸãñÔã ‚ãÌãÔ©ãã ½ãò ‚ãã¶ãñ
¹ãÀ ãä‰ãŠÔ›Êããè¾ã ÔãâÀÞã¶ãã ¶ãÖãé ¹ãÆã¹¦ã ‡ãŠÀ¦ãñ ý

¹ãÌã¶ã
 ¹ãð©Ìããè ‡ãñŠ £ãÀã¦ãÊã ¹ãÀ Ìãã¾ãìªãºã ½ãò àãõãä¦ã•ã ãäÌãÓã½ã¦ãã‚ããò ‡ãñŠ ‡ãŠãÀ¥ã

ÖÌãã „ÞÞã Ìãã¾ãìªãºã àãñ¨ã Ôãñ ãä¶ã½¶ã Ìãã¾ãìªãºã àãñ¨ã ‡ãŠãè ‚ããñÀ ºãü¤¦ããè
Öõý

 àãõãä¦ã•ã Â¹ã Ôãñ Øããä¦ãÍããèÊã ÖÌãã ‡ãŠãñ ¹ãÌã¶ã ‡ãŠÖ¦ãñ Ööý
 ¹ãÌã¶ã ÔãâÞãÊã¶ã ‡ãŠã ½ãìŒ¾ã ‡ãŠãÀ¥ã ¹ãð©Ìããè ‡ãŠã ‚ãÔã½ãã¶ã ¦ãã¹ã¶ã

Öãñ¦ãã Öõý

¹ãÆ½ãìŒã Ô¨ããñ¦ã Ìã „¶ã‡ãñŠ ‚ã½Êã
 Þããè›ãè ‡ãŠã ¡â‡ãŠ Ô¨ããñ¦ã ‡ãŠã ‡ãŠããä½ãÃ‡ãŠ ‚ã½Êã ‡ãñŠ Â¹ã ½ãò „¹ã¾ããñØã ãä‡ãŠ¾ãã

•ãã¦ãã Öõý
 ãäÔããäÀ‡ãŠã Ô¨ããñ¦ã ‡ãŠã †ñÔããèãä›‡ãŠ ‚ã½Êã ‡ãñŠ Â¹ã ½ãò „¹ã¾ããñØã ãä‡ãŠ¾ãã •ãã¦ãã

Öõý
 £ããñÌã¶ã Ôããñ¡ã ‡ãŠã Ôããñãä¡¾ã½ã ‡ãŠãºããó¶ãñ› ‡ãñŠ Â¹ã ½ãò „¹ã¾ããñØã ãä‡ãŠ¾ãã

•ãã¦ãã Öõý
 Œãã¶ãñ ‡ãŠã Ôããñ¡ã ºããƒ‡ãŠãºããó¶ãñ› ‡ãñŠ Â¹ã ½ãò „¹ã¾ããñØã ãä‡ãŠ¾ãã •ãã¦ãã Öõý

›âØãÔ›¶ã
 ›âØãÔ›¶ã ‚ã©ãÌãã ÌããñÊ¹ãÆŠã½ã ‚ããÌã¦ãÃ ÔããÀ¥ããè ‡ãñŠ œŸñ ‚ãâ¦ãÌãÃ¦ããè Ôã½ãîÖ

‡ãŠã ¦ã¦Ìã Öõý
 ¹ãÆã‡ãðŠãä¦ã‡ãŠ ‚ãÌãÔ©ãã ½ãò ƒÔã‡ãñŠ ¹ããúÞã Ô©ãã¾ããè  Ôã½ãÔ©ãããä¶ã‡ãŠ ¹ãã† •ãã¦ãñ

Öö, ãä•ã¶ã‡ãŠãè ³Ì¾ã½ãã¶ã ÔãâŒ¾ãã†ú 180, 182, 183, 184 ¦ã©ãã
816 Öõý

 ƒÔã‡ãŠã ¹ãÀ½ãã¥ãì ÔãâŒ¾ãã 74 Öõý
 Ôã¶ã 1781 ½ãò ÍãñÊãñ ¶ãã½ã‡ãŠ Ìãõ—ãããä¶ã‡ãŠ ¶ãñ ¾ãÖ ãäÔã® ãä‡ãŠ¾ãã ãä‡ãŠ

ƒÔã‡ãñŠ ‚ã¾ãÔ‡ãŠ ¶ãÌããè¶ã ‚ã½Êã Ìã¦ãÃ½ãã¶ã Öõý
 ƒÔã‡ãñŠ ¹ãÆ½ãìŒã „¦¹ããª‡ãŠ ªñÍããò ½ãñ ºã½ããÃ, Þããè¶ã, •ãã¹ãã¶ã, ºããñãäÊããäÌã¾ãã,

USA ‚ããõÀ ‚ããùÔ›ÈñãäÊã¾ãã Öõý
 ãäºã•ãÊããè ºãÊºã ‡ãŠã ¦ãâ¦ãì ›âØãÔ›¶ã ‡ãŠã ºã¶ãã Öãñ¦ãã Öõý
 ¾ãÖ ¦ãâ¦ãì ãäÌã²ãì¦ã ‚ãã¹ãîãä¦ãÃ Öãñ¶ãñ ¹ãÀ „ÞÞã ¦ãã¹ã ¹ãÀ ØãÀ½ã Öãñ •ãã¦ãã Öõ

‚ããõÀ ºãÊºã •ãÊã¶ãã ÍãìÁ ‡ãŠÀ¦ãã Öõý

Ôããè.†¶ã.•ããè. (CNG)
 Ôãâ¹ããè¡ãè¦ã ¹ãÆã‡ãðŠãä¦ã ØãõÔã (CNG) Öãƒ¡Èãñ‡ãŠãºãÃ¶ããò ‡ãŠã ãä½ãÑã¥ã Öõý
 ãä•ãÔã½ãò 80-90% ½ãã¨ãã ½ãò ãä½ã©ãñ¶ã ØãõÔã Öãñ¦ããè Öõý
 CNG ‡ãŠãñ ÌããÖ¶ããò ½ãò ƒâ£ã¶ããò ‡ãñŠ Â¹ã ½ãò „¹ã¾ããñØã ãä‡ãŠ¾ãã •ãã¦ãã Öõý

ãä¡È¹ã ãäÔãâÞããƒÃ
 ¾ãÖ ãäÔãâÞããƒÃ ‡ãŠã ÔãºãÔãñ ‡ãŠãÀãØããÀ Ìã Êãã¼ãªã¾ã‡ãŠ ¦ãÀãè‡ãŠã ãä¡È¹ã ãäÔãâÞããƒÃ

Öõý
 ƒÔã ¦ã‡ãŠ¶ããèãä‡ãŠ ½ãò ¹ãã¶ããè ‡ãŠãè ºãºããÃªãè ºãÖì¦ã Öãè ‡ãŠ½ã ½ãã¨ãã ½ãò Öãñ¦ããè Öõý
 ¹ãÀâ¦ãì ¾ãÖ ãäÔãâÞããƒÃ ‡ãŠã ½ãÖúØãã ¦ãÀãè‡ãŠã Öõý

„¹ã‡ãŠÀ¥ã Ìã „¶ã‡ãŠã „¹ã¾ããñØã
 ½ãõ¶ããñ½ããè›À „¹ã‡ãŠÀ¥ã ‡ãŠã „¹ã¾ããñØã ØãõÔããò, ¦ãÀÊã ªºããÌã ‡ãŠãñ ½ãã¹ã¶ãñ

‡ãñŠ ãäÊã† ãä‡ãŠ¾ãã •ãã¦ãã Öõý
 ªìØ£ã½ãã¹ããè „¹ã‡ãŠÀ¥ã ‡ãŠã „¹ã¾ããñØã ªî£ã ‡ãŠãè Íãì®¦ãã ½ãã¹ã¶ãñ ‡ãñŠ ãäÊã†

ãä‡ãŠ¾ãã •ãã¦ãã Öõý
 Öãƒ¡Èãñ½ããè›À „¹ã‡ãŠÀ¥ã ‡ãŠã „¹ã¾ããñØã ³Ìããò ‡ãŠã ‚ãã¹ãñãäàã‡ãŠ Üã¶ã¦Ìã

½ãã¹ã¶ãñ ‡ãñŠ ãäÊã† ãä‡ãŠ¾ãã •ãã¦ãã Öõý

¡òØãî
 ¡òØãî ÀãñØã ãäÌãÓãã¥ãì (Ìãã¾ãÀÔã) ‡ãñŠ ‡ãŠãÀ¥ã Öãñ¦ãã Öõý
 ƒÔã ÀãñØã ‡ãŠã ÌããÖ‡ãŠ ½ããªã †¡ãè•ã ½ãÞœÀ Öõý
 ƒÔã ÀãñØã ½ãò ‚ãÞãã¶ã‡ãŠ ¦ãñ•ã ºãìŒããÀ ‚ãã •ãã¦ãã Öõý
 ƒÔã ‡ãñŠ Êãà¥ããò ½ãò ºãìŒããÀ, ãäÔãÀªªÃ, Þã‡ãŠ¦¦ãñ ‚ããõÀ ½ããâÔã¹ãñãäÍã¾ããú

‚ããõÀ •ããñü¡ãñ ‡ãŠã ªªÃ Íãããä½ãÊã Öõý
 „¹ãÞããÀ ½ãò ¦ãÀÊã ¹ãªã©ãÃ ‚ããõÀ ªªÃ ãä¶ãÌããÀ‡ãŠ ¼ããè Íãããä½ãÊã Öãñ¦ãã Öõý

†¶•ããƒ½ã
 †¶•ããƒ½ã ‡ãŠãè ÔãÌããÃãä£ã‡ãŠ ÔãâŒ¾ãã ÔãÌããÃÖãÀãè ½ãò Öãñ¦ããè Öõý
 †¶•ããƒ½ã ÀãÔãã¾ããä¶ã‡ãŠ ãä‰ãŠ¾ãã‚ããò ‡ãŠãñ „¦¹ãÆñãäÀ¦ã ‡ãŠÀ¶ãñ ÌããÊãñ ¹ãÆãñ›ãè¶ã

‡ãŠãñ ‡ãŠÖ¦ãñ Ööý
 ƒÔã Íãºª ‡ãŠã ÔãÌãÃ¹ãÆ©ã½ã ¹ãÆ¾ããñØã ‡ãìŠ¶Öñ ¶ãñ 1979 ½ãò ãä‡ãŠ¾ããý
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 ÔãâÌãÖ¶ããè ¹ããª¹ããò ½ãò •ããƒÊã½ã „¦ã‡ãŠ ́ ãÀã •ãÊã ‡ãŠã ÔãâÞãÀ¥ã Öãñ¦ãã Öõý
 •ããƒÊã½ã †‡ãŠ †ñÔãã •ããä›Êã Ô©ããƒÃ „¦ã‡ãŠ Öõ ¾ãÖ ÔãâÌãÖ¶ã Ìãâ¡Êã ‡ãñŠ

‚ã¶ªÀ ¹ãã¾ãã •ãã¦ãã Öõý
 ÀÔããÀãñÖ¥ã ‡ãŠãè ãä‰ãŠ¾ãã •ããƒÊã½ã ‡ãŠñ ¼ããè¦ãÀ Ôãñ Öãñ¦ããè Öõý

¼ã•ãÃ¶ã ãä‰ãŠ¾ãã
 ¼ã•ãÃ¶ã ãä‰ãŠ¾ãã ÔãÊ¹ãŠãƒ¡ Ôãããä¶³¦ã ‚ã¾ãÔ‡ãŠãñâ ‡ãñŠ ãäÊã† ¹ãÆ¾ããñØã ½ãò Êãã¾ããè

•ãã¦ããè Öõý
 ƒÔã ãä‰ãŠ¾ãã ½ãò ¹ããäÀÌã¦ãÃãä¶ã¾ããú ¼ã›á›ãè ‡ãŠã ¹ãÆ¾ããñØã ãä‡ãŠ¾ãã •ãã¦ãã Öõý

¹ãŠã½ããÃãäÊ¡Öãƒ¡
 ¾ãÖ ¹ãÆã‡ãðŠãä¦ã‡ãŠ Â¹ã Ôãñ ¹ãã¾ãã •ãã¶ãñ ÌããÊãã †‡ãŠ ‡ãŠãºãÃãä¶ã‡ãŠ ¾ããõãäØã‡ãŠ Öõý
 ãä•ãÔã‡ãŠã ‚ã¥ãìÔãì¨ã CH

2
O Öõý

 ¾ãÖ ÔãºãÔãñ ÔãÀÊã †ãäÊ¡Öãƒ¡ Öõý
 ƒÔã‡ãŠã „¹ã¾ããñØã ºãñ‡ãñŠÊããƒ› ¾ãîãäÀ¾ãã ¦ã©ãã ½ãñÊãã½ããè¶ã Àñãä•ã¶ã ¦ã©ãã

‚ããõ²ããõãäØã‡ãŠ Àñãä•ã¶ã ½ãò ãä‡ãŠ¾ãã •ãã¦ãã Öõý

ØãîªñªãÀ ¹ããõ£ãñ
 ¹ããª¹ã •ããñ ÊãÌã¥ã¾ãì‡ã‹¦ã ½ãðªã ‡ãñŠ ‚ã¶ã‡ãîŠÊã Öãñ¦ãñ Öö, „¶Öò ØãîªñªãÀ

¹ããõ£ãñ ‡ãŠÖ¦ãñ Ööý
 ãä•ã¶ã‡ãŠã ‡ãŠãñƒÃ ¼ããØã Ôãã£ããÀ¥ã Ôãñ ‚ããä£ã‡ãŠ ½ããñ›ã ¾ãã ½ããùÔã ÌããÊãã Öãñý
 ¾ãÖ ‚ã‡ã‹ÔãÀ ÍãìÓ‡ãŠ ¾ãã ÀñãäØãÔ¦ãã¶ããè àãñ̈ ããò ½ãò ¹ãã¶ããè ÀŒã¶ãñ ‡ãñŠ ãäÊã†

ªñŒãã •ãã¦ãã Öõý
 ‡ãõŠ‡ã‹›Ôã ƒÔã‡ãŠã „ªãÖÀ¥ã Öõý

¹ãÀ½ãã¥ãì ¼ããÀ
 ¹ãÀ½ãã¥ãì ¼ããÀ ¦ã¦Ìã ‡ãŠã ÌãÖ Øãì¥ã Öõ, •ããñ ‚ã¹ããäÀÌã¦ãÃ¶ããè¾ã Öõý
 ¹ãÀ½ãã¥ãì ¼ããÀ ¦ã¦Ìã ‡ãŠãè ÌãÖ ÔãâŒ¾ãã Öõ, •ããñ ¾ãÖ ¹ãÆªãäÍãÃ¦ã ‡ãŠÀ¦ãã Öõ

ãä‡ãŠ ¦ã¦Ìã ‡ãŠã †‡ãŠ ¹ãÀ½ãã¥ãì ‡ãŠãºãÃ¶ã ‡ãñŠ 12 ¹ãÀ½ãã¥ãì ‡ãñŠ 1
2  ¼ããØã

³Ì¾ã½ãã¶ã Ôãñ ãä‡ãŠ¦ã¶ãã Øãì¶ãã ¼ããÀãè Öõý

ÊããèÌãÀ - ãäÔãÀãñãäÔãÔã
 ‚ã¦¾ããä£ã‡ãŠ ½ãã¨ãã ½ãò ÍãÀãºã ÔãñÌã¶ã ‡ãŠÀ¶ãñ Ôãñ ÊããèÌãÀ- ãäÔãÀãñãäÔãÔã ¶ãã½ã‡ãŠ

ÀãñØã Öãñ¦ãã Öõý
 ƒÔã½ãò ¾ã‡ãðŠ¦ã ¹ãÆ¼ãããäÌã¦ã Öãñ¦ãã Öõý

ãäÔãÊ‡ãŠ -
 ãäÔãÊ‡ãŠ ‡ãŠã „¦¹ããª¶ã ÊããÌããÃ ́ ãÀã ãä‡ãŠ¾ãã •ãã¦ãã Öõý
 ãäÔãÊ‡ãŠ (ÀñÍã½ã) ¹ãÆã‡ãðŠãä¦ã‡ãŠ ¹ãÆãñ›ãè¶ã Ôãñ ºã¶ãã ÀñÍãã Öõý
 ¾ãñ ¹ãÆãñ›ãè¶ã ÀñÍããò ½ãò ½ãìŒ¾ã¦ã: ãä‰ãŠºãÆãñƒ¶ã Öãñ¦ãã Öõý
 ¾ãñ ÀñÍãñ ‡ãìŠœ ‡ãŠãèü¡ãò ‡ãñŠ ÊããÌããÃ ́ ãÀã ºã¶ãã¾ãã •ãã¦ãã Öõý

‡ã‹¾ãîãä›¶ã
 ‚ããä¼ãÞã½ããê¾ã ‡ãŠãñãäÍã‡ãŠãè¾ã ãä¼ããä¦¦ã¾ããò ½ãò ¹ãã¾ãã •ãã¶ãñ ÌããÊãã ÌãÔããè¾ã ¹ãªã©ãÃ

‡ã‹¾ãîãä›¶ã Öõý

‚ãã¼ããÔããè ãäºã½ºã
 ‚ãã¼ããÔããè ãäºã½ºã ‡ãŠãñ Ô‰ãŠãè¶ã ¹ãÀ ¹ãÆã¹¦ã ¶ãÖãé ãä‡ãŠ¾ãã •ãã¦ãã Öõý
 ¾ãÖ ‚ãã¼ããÔããè¾ã (Virtual) œãäÌã Öãñ¦ããè Öõ ¶ã ãä‡ãŠ ÌãããäÔ¦ãÌã‡ãŠ

œãäÌãý

¹ããõ£ãã
 ¹ããõ£ããò ½ãò ¼ããñ•ã¶ã ‡ãŠã ÔãâÍÊãñÓã¥ã ¹ããä¦¦ã¾ããò ½ãò Öãñ¦ãã Öõý
 ¹ããõ£ãñ ‚ã¹ã¶ãã ¼ããñ•ã¶ã ÔÌã¾ãâ ºã¶ãã¦ãñ Ööý
 Ôãî¾ãÃ ‡ãŠãè „¹ããäÔ©ããä¦ã ¹ãŠãñ›ãñãäÔã¶©ãõãäÔã½ã ‚ã©ããÃ¦ãá ¹ãÆ‡ãŠãÍã ÔãâÍÊãñÓã¥ã ‡ãŠãè

ãä‰ãŠ¾ãã ‡ãŠÀ¦ãñ Ööý

Ô›ãñ½ãñ›ã ¾ãã Àâ£ãÆ
 ¾ãÖ ¹ããä¦¦ã¾ããò ‡ãŠãè Ôã¦ãÖ ¹ãÀ ºã¶ãñ ÊãÜãì ãäœ³ Öãñ¦ãñ Ööý
 ãä•ãÔã‡ãñŠ ½ãã£¾ã½ã Ôãñ ¹ããõ£ãñ ‡ãŠãºãÃ¶ã ¡ãƒÃ ‚ããù‡ã‹Ôããƒ¡ ØãÆÖ¥ã ‡ãŠÀ¦ãñ Ööý

¹ã‹¾ãî•ã
 ãäÌã²ãì¦ã ¹ãÆãõ²ããõãäØã‡ãŠãè †Ìãâ ƒÊãñ‡ã‹›Èãùãä¶ã‡ãŠãè ¹ã‹¾ãî•ã, ¹ããäÀ¹ã©ã ‡ãŠã †‡ãŠ

ÔãâÀàãã¦½ã‡ãŠ ‚ãÌã¾ãÌã Öõý •ããñ †‡ãŠ ãä¶ã¾ã¦ã ½ãã¨ãã Ôãñ ‚ããä£ã‡ãŠ £ããÀã
ºãÖ¶ãñ ¹ãÀ ¹ããäÀ¹ã©ã ‡ãŠãñ ¦ããñü¡ ªñ¦ãã Öõý

 ¹ã‹¾ãî•ã Íãºª ¹ã‹¾ãîãä•ãºãÊã ãäÊãâ‡ãŠ ‡ãŠã ÊãÜãì Â¹ã Öõý
 ¹ã‹¾ãî•ã ‡ãñŠ ‡ãŠã¾ãÃ ‡ãŠÀ¶ãñ ‡ãŠã ãäÔã®ãâ¦ã Öõ ãä‡ãŠ ÌãÖ ºãÖì¦ã •ãÊªãè Øã½ãÃ Öãñ

•ãã¦ãã Öõ ‚ããõÀ ãä¹ãÜãÊã •ãã¦ãã Öõý

‚ããØãÃ¶ã
 ‚ããØãÃ¶ã †‡ãŠ ÀãÔãã¾ããä¶ã‡ãŠ ¦ã¦Ìã Öõý
 ¾ãÖ †‡ãŠ ãä¶ããäÓ‰ãŠ¾ã ØãõÔã Öõý
 ƒÔã‡ãŠãè ¹ãÀ½ãã¥ãì ÔãâŒ¾ãã 18 Öõý
 ¾ãÖ ¶ããƒ›Èãñ•ã¶ã ‚ããõÀ ‚ããù‡ã‹Ôããè•ã¶ã ‡ãñŠ ºããª ¾ãÖ ¹ãð©Ìããè ‡ãñŠ Ìãã¾ãì½ãâ¡Êã

‡ãŠãè ¦ããèÔãÀãè ÔãºãÔãñ ‚ããä£ã‡ãŠ ½ãã¨ãã ‡ãŠãè ØãõÔã Öõý
 ¹ãð©Ìããè ‡ãŠãè Ìãã¾ãì ‡ãŠã ‚ããõÔã¦ã¶ã 0.93% Öõý
 ãäºã•ãÊããè ‡ãñŠ ºãÊºã ½ãò ¦ãâ¦ãì ‡ãŠã ‚ããù‡ã‹Ôããè•ã¶ã Àãñ‡ãŠ¶ãñ ‡ãñŠ ãäÊã† ƒÔã½ãò

†‡ãŠ ØãõÀ ¹ãÆãä¦ããä‰ãŠ¾ããÍããèÊã ØãõÔã ‚ããùØãÃ¶ã ¼ãÀãè •ãã¦ããè Öõý

¼ããõãä¦ã‡ãŠ ¹ããäÀÌã¦ãÃ¶ã
 ¼ããõãä¦ã‡ãŠ ¹ããäÀÌã¦ãÃ¶ã ‡ãñŠ ‚ã¶¦ãØãÃ¦ã Ìãñ Ôã¼ããè ¹ããäÀÌã¦ãÃ¶ã ‚ãã¦ãñ Öö, ãä•ã¶ã½ãò

¹ãªã©ãÃ ‡ãŠãè ÀãÔãã¾ããä¶ã‡ãŠ ¹ãÆ‡ãðŠãä¦ã ¾ãã ÀãÔãã¾ããä¶ã‡ãŠ ¹ãÖÞãã¶ã ½ãò ‡ãŠãñƒÃ
¹ããäÀÌã¦ãÃ¶ã ¶ãÖãé Öãñ¦ãã Öõý
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 ¼ããõãä¦ã‡ãŠ ¹ããäÀÌã¦ãÃ¶ã Ì¾ãì¦‰ãŠ½ã¥ããè¾ã Öãñ¦ãã Öõý
 ‚ã¦ã: ‡ãŠãØã•ã ‡ãŠã •ãÊã¶ãã ¼ããõãä¦ã‡ãŠ ¹ããäÀÌã¦ãÃ¶ã ¶ãÖãé Öõý
 ‚ã©ããÃ¦ãá ºã¹ãÃŠ ‡ãŠã ³Ìã ½ãò ºãªÊã¶ãã †‡ãŠ Öõý

Ôã¹ãñŠª / ÍÌãñ¦ã À‡ã‹¦ã ‡ãŠãñãäÍã‡ãŠã¾ãò (WBC)
 ÍÌãñ¦ã À‡ã‹¦ã ‡ãŠãñãäÍã‡ãŠã‚ããò ‡ãŠã ãä¶ã½ããÃ¥ã ‚ããäÔ©ã ½ã••ãã ½ãò Öãñ¦ãã Öõý
  ƒ¶ã‡ãŠã ½ãìŒ¾ã ‡ãŠã¾ãÃ ÍãÀãèÀ ‡ãŠãñ ÀãñØããò Ôãâ‰ãŠ½ã¥ã Ôãñ  ºãÞãã¶ãã Öõý
 ÍÌãñ¦ã À‡ã‹¦ã ‡ãŠãñãäÍã‡ãŠã‚ããò ‡ãŠã •ããèÌã¶ã‡ãŠãÊã 2-4 ãäª¶ã ‡ãŠã Öãñ¦ãã Öõý
 ‚ãã½ã¦ããõÀ ¹ãÀ À‡ã‹¦ã ‡ãŠãè †‡ãŠ Êããè›À ½ãã¨ãã ½ãò 4þ109 Ôãñ Êãñ‡ãŠÀ

1.1 þ 1010 ‡ãñŠ ºããèÞã ÍÌãñ¦ã À‡ã‹¦ã ‡ãŠãñãäÍã‡ãŠã†ò Öãñ¦ããè Öö, •ããñ ãä‡ãŠÔããè
ÔÌãÔ©ã Ì¾ãÔ‡ãŠ ½ãò À‡ã‹¦ã ‡ãŠã ÊãØã¼ãØã 1% Öãñ¦ãã Öõý

Ô›ñ©ããñÔ‡ãŠãñ¹ã
 Ô›ñ©ããñÔ‡ãŠãñ¹ã ×ª¾ã ¦ã©ãã ¹ãñŠ¹ãŠü¡ãò ‡ãŠãè ‚ããÌãã•ã Ôãì¶ã¶ãñ ‡ãŠã ¾ãâ¨ã Öõý
 ƒÔã‡ãñŠ ́ ãÀã ×ª¾ã Ô¹ãâª ‡ãŠãè £Ìããä¶ã ‡ãŠãñ ¹ããäÀÌããä£ãÃ¦ã ãä‡ãŠ¾ãã •ãã¦ãã Öõý
 ¡ãù‡ã‹›À ́ ãÀã Öã›Ã-ºããè› ªÀ —ãã¦ã ‡ãŠÀ¶ãñ ‡ãñŠ ãäÊã† ƒÔã‡ãŠã „¹ã¾ããñØã

ãä‡ãŠ¾ãã •ãã¦ãã Öõý

ãä¶ãÓ¹ãÆ¼ããÌã¶ã ‚ããä¼ããä‰ãŠ¾ãã
 ãä¶ãÓ¹ãÆ¼ããÌã¶ã ‚ããä¼ããä‰ãŠ¾ãã ½ãò ÊãÌã¥ã ºã¶ã¦ãã Öõý
 ‚ã½Êã ‚ããõÀ àããÀ ‡ãŠãè ¹ãÆãä¦ããä‰ãŠ¾ãã ‡ãñŠ ¹ãŠÊãÔÌãÂ¹ã ÊãÌã¥ã †Ìãâ •ãÊã

‡ãŠã ãä¶ã½ããÃ¥ã Öãñ¦ãã Öõý

¹ããÍÌãÃ ¹ããäÀÌã¦ãÃ¶ã
 •ãºã Ö½ã ¡ÈñãäÔãâØã ›ñºãÊã ¹ãÀ ‚ã¹ã¶ãñ ºããÊããò ½ãò ‡ãâŠÜããè ‡ãŠÀ¶ãñ ‡ãñŠ ãäÊã†

Œãü¡ñ Öãñ¦ãñ Öö, ¦ããñ œãäÌã ½ãò Ö½ããÀã ºãã¾ããú Öã©ã ªã†ú ¦ãÀ¹ãŠ ãäªŒã¦ãã Öõ,
¦ã©ãã ªã¾ããú ¦ãÀ¹ãŠ ãäªŒã¦ãã Öõý ¾ãñ ¹ãÆãä‰ãŠ¾ãã ¹ããÍÌãÃ ¹ããäÀÌã¦ãÃ¶ã ‡ãŠÖÊãã¦ããè
Öõý

Öãè½ããñØÊããñãäºã¶ã
 Âãä£ãÌããä¥ãÃ‡ãŠã ¾ãã Öãè½ããñØÊããñãäºã¶ã ¹ãðÓŸÌããäÍã¾ããò ‡ãŠãè ÊããÊã À‡ã‹¦ã

‡ãŠãñãäÍã‡ãŠã‚ããò ‚ããõÀ ‡ãìŠœ ‚ã¹ãðÓŸÌããäÍã¾ããò ‡ãñŠ „¦ã‡ãŠãò ½ãò ¹ãã¾ãã •ãã¶ãñ
ÌããÊãã ÊããñÖã-¾ãì‡ã‹¦ã ‚ããù‡ã‹Ôããè•ã¶ã ‡ãŠã ¹ããäÀÌãÖ¶ã ‡ãŠÀ¶ãñ ÌããÊãã

Íãì‰ãŠÌãããäÖ‡ãŠã (Vas differens)
 Íãì‰ãŠã¥ãì‚ããò ‡ãŠãñ ½ãî̈ ã½ããØãÃ ¦ã‡ãŠ Êãñ •ãã¶ãñ ÌããÊããè ›¿ãîºã ‡ãŠãñ Íãì‰ãŠÌãããäÖ‡ãŠã

‡ãŠÖã •ãã¦ãã Öõý
 ¾ãÖ †‡ãŠ ¹ã¦ãÊããè ¶ããäÊã‡ãŠã Öãñ¦ããè Öõý
 ãä•ãÔã‡ãŠãè ãä¼ããä¦¦ã¾ããú ½ããâÔã¹ãñãäÍã¾ããò ‡ãŠãè ºã¶ããè Öãñ¦ããè Öõý
 ‚ããä£ãÌãðÓã¥ã Ôãñ Íãì‰ãŠã¥ãì Íãì‰ãŠÌãããäÖ‡ãŠã ½ãò ¹ãÖìâÞã¦ãñ Ööý
 Íãì‰ãŠÌãããäÖ‡ãŠã ‚ããä£ãÌãðÓã¥ã ‡ãŠãñ Íãì‰ãŠãÍã¾ã Ôãñ •ããñü¡¦ããè Öõý

Íããä¶ã ØãÆãÖ
 ¾ãÖ ‚ãã‡ãŠãÀ ½ãò ÔããõÀ½ã¥¡Êã ‡ãŠã ªîÔãÀã ÔãºãÔãñ ºãü¡ã ØãÆÖ Öõý
 ƒÔã‡ãñŠ ¦ãÊã ‡ãñŠ ÞããÀãò ‚ããõÀ £ãîÊã ‚ããõÀ Þã›á›ã¶ããò ‡ãñŠ ãäÌããäÍãÓ› œÊÊãñ

½ãò ÌãÊã¾ã Öõ,
 ƒÔãñ œÊÊããè¾ã (Ringed) ØãÆÖ ¼ããè ‡ãŠÖ¦ãñ Ööý
 ƒ¶ã ÌãÊã¾ããò ‡ãŠãè ÔãâŒ¾ãã 7 Öõý

ºãñÊÊã¶ã ÜãÓãÃ¥ã
 •ãºã †‡ãŠ ÌãÔ¦ãì ãä‡ãŠÔããè ªîÔãÀãè ÌãÔ¦ãì ‡ãŠãè Ôã¦ãÖ ¹ãÀ Êãìü¤‡ãŠ¦ããè Öõ ¦ããñ

ƒ¶ã ªãñ¶ããò ÌãÔ¦ãì‚ããò ‡ãŠãè Ôã¦ãÖãò ‡ãñŠ ºããèÞã ÊãØã¶ãñ ÌããÊãã ºãÊã ºãñÊÊã¶ã
ÜãÓãÃ¥ã (Rolling Frication) ºãÊã ‡ãŠÖÊãã¦ãã Öõý

 Ôã¦ãÖ ¹ãÀ ÞãÊã¦ããè ÖìƒÃ Øãòª ƒÔããè ÜãÓãÃ¥ã ºãÊã ‡ãŠã „ªãÖÀ¥ã Öõý

¹ÊãããäÔ›‡ãŠ
 ¹ÊãããäÔ›‡ãŠ ãäºã•ãÊããè ‡ãñŠ ÞããÊã‡ãŠ ¶ãÖãé Öãñ¦ãñ Ööý
 ƒÔãÔãñ ãäÌã²ãì¦ã ‚ããÌãñÍã ‡ãŠã ¹ãÆÌããÖ ¶ãÖãé Öãñ¦ãã Öõý
 ãäºã•ãÊããè ‡ãñŠ ¦ããÀãò ‚ããõÀ ¡ãñãäÀ¾ããò ‡ãŠãñ ¤ú‡ãŠ¶ãñ ‡ãñŠ ãäÊã† ¹ÊãããäÔ›‡ãŠ ‡ãŠÌãÀ

‡ãŠã ƒÔ¦ãñ½ããÊã ãä‡ãŠ¾ãã •ãã¦ãã Öõý
 •ãºã †‡ãŠ ¹ÊãããäÔ›‡ãŠ Ô›Èãù ‡ãŠãñ ¹ããùãäÊã©ããè¶ã ‡ãñŠ Ôãã©ã ÀØãü¡ã •ãã¦ãã Öõ,

¦ããñ ¹ÊãããäÔ›‡ãŠ Ô›Èãù ½ãò ̈ ãÉ¥ãã¦½ã‡ãŠ Þãã•ãÃ „¦¹ã¸ã ÖãñØããý
 Ê¾ãî‡ãŠãñ¹ÊããÔ› ¼ããñ•ã¶ã ÔãâØãÆÖ ‡ãŠÀ¶ãñ ÌããÊãã ÌãÖ ¹ÊãããäÔ›‡ãŠ Öõ, ãä•ãÔã‡ãŠã

‡ãŠãñƒÃ ÀâØã ¶ãÖãé Öãñ¦ããý

¦ãìÊãÔããè
 ¦ãìÊãÔããè †‡ãŠ ¹ãÆ‡ãŠãÀ Ôãñ ªñÌ¾ã ‚ããõÓããä£ã ¹ããõ£ãã Öõý
 ƒÔã‡ãŠã „¹ã¾ããñØã •ãü¡ãè-ºãìãä›¾ããò ‡ãñŠ Â¹ã ½ãò ãä‡ãŠ¾ãã •ãã¦ãã Öõý

¹ãÆ‡ãŠãÍã ÔãâÍÊãñÓã¥ã
 ¹ãÆ‡ãŠãÍã ÔãâÍÊãñÓã¥ã ¹ãÆ‡ãŠãÍã ÀãÔãã¾ããä¶ã‡ãŠ ‚ããä¼ããä‰ãŠ¾ãã ‡ãŠã †‡ãŠ ‚ãÞœã

„ªãÖÀ¥ã Öõý
 ƒÔã½ãò ÔããõÀ …•ããÃ ‡ãŠãñ ÀãÔãã¾ããä¶ã‡ãŠ …•ããÃ ½ãò ¹ããäÀÌããä¦ãÃ¦ã ãä‡ãŠ¾ãã •ãã¦ãã

Öõý
 Ôãî¾ãÃ ‡ãñŠ ¹ãÆ‡ãŠãÍã ‡ãŠãè „¹ããäÔ©ããä¦ã ½ãò ÖÀñ-¹ããõ£ãñ ¹ãÆ‡ãŠãÍã ÔãâÍÊãñÓã¥ã ¹ãÆãä‰ãŠ¾ãã

´ãÀã ¼ããñ•ã¶ã ‡ãŠã ãä¶ã½ããÃ¥ã ‡ãŠÀ¦ãñ Ööý

¹ããè¾ãîÓã ØãÆãâãä©ã
 ¾ãÖ ‚ãâ¦ã: Ô¨ããÌããè ØãÆâãä©ã Öõý
 ƒÔãñ ½ããÔ›À ØãÆâãä©ã ¼ããè ‡ãŠÖã •ãã¦ãã Öõý
 ‡ã‹¾ããòãä‡ãŠ ¾ãÖ ‚ã¶¾ã ‚ãâ¦ã: Ô¨ããÌããè ØãÆãä¶©ã¾ããò ‡ãñŠ Ô¨ããÌã ‡ãŠãñ ãä¶ã¾ãâãä¨ã¦ã

‡ãŠÀ¦ããè Öõý
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ƒÔãÔãñ ãä¶ã½¶ã Öã½ããó¶ããò ‡ãŠã Ô¨ããÌã Öãñ¦ãã Öõ-
1. Ìãðãä® ‡ãŠã Öã½ããó¶ã
2. ©ããƒÀãñ›ãùãä¹ã‡ãŠ Öã½ããó¶ã
3. †ãä¡È¶ããñ‡ãŠãùãä›‡ãŠãè ›ãùãä¹ã‡ãŠ Öã½ããó¶ã
4. Øããñ¶ãñ¡ãñ›Èãùãä¹ã‡ãŠ Öã½ããó¶ã

¹ããÀã
 ¾ãÖ Ôãã£ããÀ¥ã ¦ãã¹ã ¹ãÀ ³Ì¾ã ‚ãÌãÔ©ãã ½ãò ãäÌã²ã½ãã¶ã ÀÖ¦ãã Öõý
 ¾ãÖ ãäÌã²ãì¦ã Ìã „Ó½ãã ‡ãŠã ÔãìÞããÊã‡ãŠ Öãñ¦ãã Öõý
 ©ã½ããÃ½ããè›À Ìã ºãõÀãñ½ããè›À ºã¶ãã¶ãñ ¹ããÀñ ‡ãŠã „¹ã¾ããñØã ãä‡ãŠ¾ãã •ãã¦ãã Öõý

ÔãñÊãìÊããñ•ã
 ÔãñÊãìÊããñ•ã †‡ãŠ ‡ãŠãºãÃãä¶ã‡ãŠ ¾ããõãäØã‡ãŠ Öõý
 ƒÔã‡ãŠã ÀãÔãã¾ããä¶ã‡ãŠ Ôãî¨ã C

6
H

10
O

5 
Öõý

 ¾ãÖ †‡ãŠ ¹ããÊããèÔãõ‡ãñŠÀãƒ¡ Öõý
 ãä•ãÔã½ãò †‡ãŠ Öãè ¹ãÆ‡ãŠãÀ ‡ãŠã ‚ã¥ãì ÊãØãã¦ããÀ •ãìü¡¶ãñ Ôãñ †‡ãŠ Ö•ããÀãò

‚ã¥ãì‚ããò ÌããÊãã ¹ããÊããè½ãÀ ºã¶ã •ãã¦ãã Öõý

¾ã‡ãðŠ¦ã
 ¾ã‡ãðŠ¦ã ÍãÀãèÀ ‡ãŠãè ÔãºãÔãñ ºãü¡ãè ØãÆâãä©ã Öõý
 •ããñ ãä¹ã¦¦ã ‡ãŠã ãä¶ã½ããÃ¥ã ‡ãŠÀ¦ããè Öõý
 ¾ãÖ ¹ãÞãñ Öì† ¼ããñ•ã¶ã ½ãò ÌãÔãã‚ããò ‚ããõÀ ¹ãÆãñ›ãè¶ããò ‡ãŠãñ ÔãâÔãããä£ã¦ã ‡ãŠÀ¶ãñ

½ãò ½ãªª ‡ãŠÀ¦ãã Öõý

¹ãÀ•ããèÌããè
 Ìãñ •ããèÌã •ããñ ªîÔãÀñ •ããèÌããò ¹ãÀ ‚ãããäÑã¦ã •ããèÌããò ‡ãŠãñ ½ããÀñ ãäºã¶ãã „¶ãÔãñ

¹ããñÓã¥ã ¹ãÆã¹¦ã ‡ãŠÀ¦ãñ Öö, ¹ãÀ•ããèÌããè ‡ãŠÖÊãã¦ãñ Ööý
 ‡ãŠÔ‡ãìŠ›ã ƒÔããè Ñãñ¥ããè ½ãò ‚ãã¦ãñ Ööý

¹ãÆÌããÔããè ¹ãàããè
 •ããñ ãä‡ãŠÔããè ªîÔãÀñ Ô©ãã¶ã Ôãñ ©ããñü¡ñ Ôã½ã¾ã ‡ãñŠ ãäÊã† Ìãã¦ããÌãÀ¥ã, ãäÌãÞããÀ¥ã

¾ãã ‚ã¶¾ã ‡ãŠãÀ¥ããò Ôãñ ‚ãã¦ãñ Ööý
 „¶ã‡ãŠã Ôã½ã¾ã ÖÀ ÌãÓãÃ ãä¶ã¾ã¦ã ÀÖ¦ãã Öõý
 11 ½ãƒÃ ‡ãŠãñ ¹ãÆãä¦ãÌãÓãÃ ãäÌãÍÌã ¹ãÆÌããÔããè ¹ãàããè ãäªÌãÔã ½ã¶ãã¾ãã •ãã¦ãã Öõý
 ƒÔã‡ãŠã „­ñÍ¾ã ¹ãÆÌããÔããè ¹ããäàã¾ããò Ôãñ Ôãâºãâãä£ã¦ã ½ãì­ãò ‡ãñŠ ºããÀñ ½ãò ãäÞãâ¦ã¶ã

‡ãŠÀ¶ãã Öõ ¦ã©ãã „¶ã‡ãñŠ ÔãâÀàã¥ã ‡ãñŠ ãäÊã† ‡ãŠª½ã „Ÿã¶ãã Öõý
 ƒÔã ÌãÓãÃ ¹ãÆÌããÔããè ¹ãàããè ãäªÌãÔã ‡ãŠãè ©ããè½ã ©ããè- ``¹ããäàã¾ããò ‡ãŠãè Ààãã

‡ãŠÀãñ, ¹ÊãããäÔ›‡ãŠ ¹ãÆªîÓã¥ã ‡ãŠã Ôã½ãã£ãã¶ã ºã¶ããò'' Öõý

‚ã¹ãÀª¶ã
 ‚ã¹ãÀª¶ã ÌãÖ ¹ãÆã‡ãðŠãä¦ã‡ãŠ ¹ãÆãä‰ãŠ¾ãã Öõ, ãä•ãÔã½ãò Þã›á›ã¶ããò ‡ãŠã ãäÌãŒãâ¡¶ã

‚ããõÀ ¹ããäÀ¥ãã½ãÔÌãÂ¹ã ãä¶ã‡ãŠÊãñ ¤ãèÊãñ ¹ãªã©ãÃ ‡ãñŠ •ãÊã, ¹ãÌã¶ã ƒ¦¾ãããäª
¹ãÆ‰ãŠ½ããò ́ ãÀã Ô©ãã¶ãã¶¦ãÀ¥ã Öãñ¦ãã Öõý

 ‚ã¹ãÀª¶ã ‡ãñŠ ¹ãÆ‰ãŠ½ããò ½ãò Ìãã¾ãì, •ãÊã ¦ã©ãã ãäÖ½ã¶ãª ‚ããõÀ ÔããØãÀãè¾ã
ÊãÖÀò ¹ãÆ½ãìŒã Ööý

‚ãã¾ãã½ã ¾ãã ¡ãƒ½ãòÍã¶ã
 ‚ãã¾ãã½ã ãä•ãÔã ¹ãÆ‡ãŠãÀ ¦ãã¹ã½ãã¶ã ‡ãŠãñ ‡ãñŠãäÊÌã¶ã ½ãò, Êã½ºããƒÃ ‡ãŠãñ ½ããè›À

½ãò, Ôã½ã¾ã ‡ãŠãñ Üãâ›ñ ½ãò ½ãã¹ã¦ãñ Ööý
 „Ôããè ¹ãÆ‡ãŠãÀ ºãÆÚãã¥¡ ½ãò Öãñ ÀÖãè ÔããÀãè Üã›¶ãã‚ããò ‡ãŠãñ ‚ãã¾ãã½ã ½ãò

½ãã¹ã¦ãñ Ööý

ãä¶ã¾ããä½ã¦ã ¹ããäÀÌã¦ãÃ¶ã
 †ñÔããè ¹ããäÀÜã›¶ãã ãä•ãÔã‡ãñŠ ‡ãŠãÀ¥ã ãä‡ãŠÔããè ½ãã£¾ã½ã ½ãò Ôãñ •ãã¦ãã Öì‚ãã

†‡ãŠ Ôã½ãã¶¦ãÀ ¹ãÆ‡ãŠãÍã ¹ãìú•ã †‡ãŠ ãäÞã‡ãŠ¶ããè ¹ããùãäÊãÍããè ‡ãŠãè Øã¾ããè Ôã¦ãÖ
¹ãÀ ›‡ãŠÀã¶ãñ ‡ãñŠ ºããª ƒÔã½ãò †‡ãŠ Ôã½ãã¶¦ãÀ ¹ãìú•ã ‡ãñŠ Â¹ã ½ãò ãä‡ãŠÔããè
ªîÔãÀãè ãä¶ããäÍÞã¦ã ãäªÍãã ½ãò ãä¶ã‡ãŠÊã¦ãã Öõý ƒÔãñ ãä¶ã¾ããä½ã¦ã ¹ãÀãÌã¦ãÃ¶ã
‡ãŠÖ¦ãñ Ööý

‚ããäªÍã ÀããäÍã
 ãä•ã¶ã ÀããäÍã¾ããò ½ãò ãäÔã¹ãÃŠ ¹ããäÀ½ãã¥ã Öãñ¦ãã Öõ, „¶Öò ‚ããäªÍã ÀããäÍã

‡ãŠÖ¦ãñ Ööý •ãõÔãñ- ÞããÊã, ªîÀãè, ³Ì¾ã½ãã¶ã, ‚ãã¾ã¦ã¶ã ‚ãããäªý

‚ãÊ›ÈãÔãã„â¡ „¹ã‡ãŠÀ¥ã
 ‚ãÊ›ÈãÔãã„â¡ „¹ã‡ãŠÀ¥ã ‡ãŠã „¹ã¾ããñØã ãäÞããä‡ãŠ¦Ôãã Ôã½ãÔ¾ãã‚ããò ‡ãŠãè

•ããúÞã ‡ãñŠ ãäÊã† ƒÔ¦ãñ½ããÊã ãä‡ãŠ† •ãã¶ãñ ÌããÊãã „¹ã‡ãŠÀ¥ã Öõý
 ¾ãÖ „¹ã‡ãŠÀ¥ã 20,000Hz (Öãù›á•ã) ‚ããÌãðãä¦ã¾ããò ¹ãÀ ‡ãŠã½ã ‡ãŠÀ¦ãã

Öõý

Âàã ¹ã¦©ãÀ
 ‡ãöŠÞããè ‡ãñŠ ºÊãñ¡ãò ‡ãŠãñ ¦ãñ•ã ‡ãŠÀ¶ãñ ‡ãñŠ ãäÊã† ÔãºãÔãñ „¹ã¾ãì‡ã‹¦ã Ôã¦ãÖ Âàã

(Rough Stone) ÖãñØããý

‡ãñŠÊãã¡ãñÔ‡ãŠãñ¹ã
 ¾ãÖ †‡ãŠ ¹ãÆ‡ãŠãÀ ‡ãŠã ¹ãÆ‡ãŠããäÍã‡ãŠ ¾ãâ̈ ã •ããñ ºãÖìãäÊã¦ã ¹ãÀãÌã¦ãÃ¶ã ‡ãñŠ ãäÔã®ã¶¦ã

¹ãÀ ‡ãŠã¾ãÃ ‡ãŠÀ¦ãã Öõý
 ¾ãÖ †‡ãŠ ºãÖìÂ¹ãªÍãÃ‡ãŠ †‡ãŠ ‚ããùãä¹›‡ãŠÊã „¹ã‡ãŠÀ¥ã Öõý
 ãä•ãÔã½ãò ªãñ ¾ãã ‚ããä£ã‡ãŠ ¹ãÀãÌã¦ãÃ‡ãŠ Ôã¦ãÖ †‡ãŠ ‡ãŠãñ¥ã ½ãò †‡ãŠ-ªîÔãÀñ Ôãñ

¢ãì‡ãŠãè Öãñ¦ããè Öõý ¦ãããä‡ãŠ ª¹ãÃ¥ã ‡ãñŠ †‡ãŠ œãñÀ ¹ãÀ †‡ãŠ ¾ãã †‡ãŠ Ôãñ
‚ããä£ã‡ãŠ ÌãÔ¦ãì‚ããò ‡ãŠãñ †‡ãŠ ãä¶ã¾ããä½ã¦ã Ôã½ããä½ã¦ããè¾ã ¹ãõ›¶ãÃ ‡ãñŠ Â¹ã ½ãò
ªñŒãã •ãã† •ãºã ªîÔãÀñ œãñÀ Ôãñ ªñŒãã •ãã†, ºããÀ-ºããÀ ¹ãÆãä¦ããäºãâºã ‡ãñŠ
‡ãŠãÀ¥ãý

ÔÌã¦ã: ªÖ¶ã
 ‡ãŠàã ¦ãã¹ã ¹ãÀ Ôã¹ãñŠª ¹ãŠãùÔ¹ãŠãñÀÔã ÔÌã¦ã: Öãè ‚ããØã ¹ã‡ãŠü¡ Êãñ¦ãã Öõý
 ƒÔã ¹ãÆ‡ãŠãÀ ‡ãŠã ªÖ¶ã ÔÌã¦ã: ªÖ¶ã ‡ãŠÖÊãã¦ãã Öõý
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 ¹ãõ¶ã ‚ããõÀ ‚ã¶¾ã ºã¦ãÃ¶ããò ½ãò ›ñ¹ã‹Êããù¶ã ‡ãŠãñãä›âØã ‡ãŠã ƒÔ¦ãñ½ããÊã ƒÔããäÊã†
ãä‡ãŠ¾ãã •ãã¦ãã Öõ ‡ã‹¾ããòãä‡ãŠ ›ñ¹ã‹Êããù¶ã ‡ãŠã ØãÊã¶ããâ‡ãŠ ‚ããä£ã‡ãŠ Öõ •ããñ Þããè•ããò
Þããè¹ã‡ãŠã¶ãñ ‚ããõÀ •ãÊã¶ãñ Ôãñ Àãñ‡ãŠ¦ãã Öõý

›ñÔ›ãñÔ›ñÀã¶ã Öã½ããô¶ã
 ›ñÔ›ãñÔ›ñÀã¶ã Öã½ããô¶ã Êãü¡‡ãŠãò ½ãò ‚ããÌãã•ã ‡ãñŠ ºãªÊããÌã, ÞãñÖÀñ ¹ãÀ

ºããÊã, ‡ãâŠ£ããò ‡ãñŠ Þããõü¡ñ Öãñ¶ãñ ‡ãñŠ ãäÊã† ãä•ã½½ãñªãÀ Öõý

¹ããùÊããè¹ãÆãñ¹ããèÊããè¶ã
 ÀãäÔÔã¾ããú ¦ã©ãã ØãÊããèÞãñ ºã¶ãã¶ãñ Öñ¦ãì ¹ããùÊããè¹ãÆãñ¹ããèÊããè¶ã ‡ãŠã „¹ã¾ããñØã ‡ãŠÀ¦ãñ

Ööý
 ¹ããùÊããè¹ãÆãñ¹ããèÊããè¶ã †‡ãŠ ÀãÔãã¾ããä¶ã‡ãŠ ¾ããõãäØã‡ãŠ Öõý
 ¾ãÖ ©ã½ããó¹ÊãããäÔ›‡ãŠ ¹ããùÊããè½ãÀ Öõý

ãä´ºããè•ã¹ã¨ããè
 ãä´ºããè•ã¹ã¨ããè ¹ããõ£ãñ Ìãñ ¹ããõ£ãñ Öãñ¦ãñ Öö, ãä•ã¶ã‡ãñŠ ¹ããõ£ãñ ‡ãñŠ ºããè•ããò ½ãò ªãñ ¹ã¨ã

Öãñ¦ãñ Ööý
 ƒ¶ã‡ãñŠ ‡ãìŠÊã ½ãò ‰ãîŠÔããè¹ãñŠÀãè, ½ããÊãÌãñÔããè, Â›ñÔããè, ‡ãìŠ‡ãìŠÀãäÌã›ñÔããè ‚ãããäª

Öõý

‡ãõŠ‡ã‹›Ôã
 ‡ãõŠ‡ã‹›Ôã ‡ãñŠ ‡ãŠãú›ñ ÌããÔ¦ãÌã ½ãò ãäÌã‡ãŠãäÔã¦ã ¹ã¦¦ãñ Ööý
 ‡ãõŠ‡ã‹›Ôã Ôã¹ãìÓ¹ã‡ãŠ Ìã¶ãÔ¹ããä¦ã¾ãããò ‡ãŠã †‡ãŠ •ããèÌã Ìãõ—ãããä¶ã‡ãŠ ‡ãìŠÊã Öõ,

•ããñ ‚ã¹ã¶ãñ ½ããñ›ñ ¹ãîÊãñ Öì† ¦ã¶ããò ½ãò ¹ãã¶ããè ºã›ãñÀ‡ãŠÀ ÍãìÓ‡ãŠ Ìã ÀñãäØãÔ¦ãã¶ããè
¹ããäÀãäÔ©ããä¦ã¾ããò ½ãò •ããèãäÌã¦ã ÀÖ¶ãñ ‚ããõÀ ‚ã¹ã¶ãñ ‡ãŠãú›ãò Ôãñ ¼ãÀñ Öì† Â¹ã ‡ãñŠ
ãäÊã† •ãã¶ãã •ãã¦ãã Öõý

Ìãã¾ãì½ã¥¡Êã
 ¹ãð©Ìããè ‡ãŠãñ ÜãñÀ¦ããè ÖìƒÃ ãä•ã¦ã¶ãñ Ô©ãã¶ã Ôãñ Ìãã¾ãì ÀÖ¦ããè Öõ, „Ôãñ Ìãã¾ãì½ã¥¡Êã

‡ãŠÖ¦ãñ Ööý
 ¾ããäª Ìãã¾ãì½ã¥¡Êã ¶ãÖãé Öãñ ¦ããñ ¹ãð©Ìããè ‡ãŠãè Ôã¦ãÖ ‡ãŠã ‚ããõÔã¦ã ¦ãã¹ã½ãã¶ã

ãä¶ã½¶ã Öãñ •ãã†Øããý

ãä¶ã¾ããñãä¹ãÆ¶ã
 ãä¶ã¾ããñãä¹ãÆ¶ã †‡ãŠ Öñ‡ã‹Ôãã½ãñãä©ããäÊã¶ã ¡ãƒÃ †ñãä½ã¶ã- †ãä¡ãä¹ã‡ãŠ ‚ã½Êã ‡ãŠã

ÔãÖºãÖìÊã‡ãŠ Öõý
 ƒÔã‡ãŠã „¹ã¾ããñØã Íããè›ãò, ºãÆÍããò ‡ãñŠ Íãì‡ãŠãò ½ãò ¦ã©ãã ÌãÔ¨ã ãä¶ã½ããÃ¥ã ½ãò

ãä‡ãŠ¾ãã •ãã¦ãã Öõý

Ô¹ãâ•ã
 Ô¹ãâ•ã †‡ãŠ ‚ã½ãñÂª¥¡ãè ¹ããñãäÀ¹ãñŠÀã ÔãâÜã ‡ãŠã Ôã½ãì³ãè •ããèÌã Öõý
 ¾ãÖ ½ããèŸñ †Ìãâ ŒããÀñ ¹ãã¶ããè ½ãò ¹ãã¾ãã •ãã¦ãã Öõý
 ƒ¶ã‡ãñŠ ÍãÀãèÀ ¹ãÀ œãñ›ñ-œãñ›ñ ãäœ³ Öãñ¦ãñ Öö, ãä•ãÔãÔãñ •ãÊã ƒ¶ã‡ãñŠ

ÍãÀãèÀ ½ãò ¹ãÆÌãñÍã ‡ãŠÀ¦ãã Öõý

ÞãñÞã‡ãŠ
 ÞãñÞã‡ãŠ †‡ãŠ ãäÌãÓãã¥ãì •ããä¶ã¦ã ÀãñØã Öõý
 ƒÔã‡ãŠã ¹ãÆÔããÀ ‡ãñŠÌãÊã ½ã¶ãìÓ¾ã ½ãò Öãñ¦ãã Öõý
 ƒÔã‡ãñŠ ãäÊã† ªãñ ãäÌãÓãã¥ãì „¦¦ãÀªã¾ããè Öãñ¦ãñ Öö -

 Ìãã¾ãÀãñÊãã ½ãñ•ãÀ ‚ããõÀ ½ããƒ¶ãÀ

ãä‡ãŠ¥Ìã¶ã
 ãä‡ãŠ¥Ìã¶ã †‡ãŠ •ãõÌã - ÀãÔãã¾ããä¶ã‡ãŠ ãä‰ãŠ¾ãã Öõý
 ƒÔã½ãò •ããä›Êã ‡ãŠãºãÃãä¶ã‡ãŠ ¾ããõãäØã‡ãŠ Ôãîà½ã Ôã•ããèÌããò ‡ãŠãè ÔãÖã¾ã¦ãã Ôãñ

ÔãÀÊã ‡ãŠãºãÃãä¶ã‡ãŠ ¾ããõãäØã‡ãŠ ½ãò ãäÌãÜããä›¦ã Öãñ¦ãñ Ööý
 ƒÔã ãä‰ãŠ¾ãã ½ãò ‚ããù‡ã‹Ôããè•ã¶ã ‡ãŠãè ‚ããÌãÍ¾ã‡ãŠ¦ãã ¶ãÖãé ¹ãü¡¦ããè Öõý

ØÊãî‡ãŠãñ•ã
 ØÊãî‡ãŠãñ•ã ¾ãã ³ãàã Íã‡ãÃŠÀã ÔãºãÔãñ ÔãÀÊã ‡ãŠãºããóÖãƒ¡Èñ› Öõý
 ƒÔã‡ãŠã ÀãÔãã¾ããä¶ã‡ãŠ Ôãî¨ã- C

6
H

12
O

6
 Öõý

 ¾ãÖ Ôã•ããèÌããò ‡ãŠãè ‡ãŠãñãäÍã‡ãŠã‚ããò ‡ãñŠ ãäÊã† …•ããÃ ‡ãŠã ÔãºãÔãñ ¹ãÆ½ãìŒã
Ô¨ããñ¦ã Öõý

¹ãŠ¹ãîâŠª ¾ãã ‡ãŠÌã‡ãŠ
 ¾ãÖ †‡ãŠ ¹ãÆ‡ãŠãÀ ‡ãñŠ ¹ããõ£ãñ Ööý
 •ããñ ‚ã¹ã¶ãã ¼ããñ•ã¶ã Ôãü¡ñ-ØãÊãñ ½ãð¦ã ‡ãŠãºãÃãä¶ã‡ãŠ ¹ãªã©ããô Ôãñ ¹ãÆã¹¦ã ‡ãŠÀ¦ãñ

Ööý

£ã½ã¶ããè
 ×ª¾ã Ôãñ ÍãÀãèÀ ‡ãŠãè ‚ããñÀ À‡ã‹¦ã Êãñ •ãã¶ãñ ÌããÊããè À‡ã‹¦ãÌãããäÖ¶ããè ‡ãŠãñ

£ã½ã¶ããè ‡ãŠÖã •ãã¦ãã Öõý
 £ã½ããä¶ã¾ããú Íãì® À‡ã‹¦ã ‚ã©ããÃ¦ãá ‚ããù‡ã‹Ôããè•ã¶ã ¾ãì‡ã‹¦ã À‡ã‹¦ã ×ª¾ã Ôãñ ÍãÀãèÀ

‡ãñŠ ãäÌããä¼ã¸ã ãäÖÔÔããò ½ãò Êãñ •ãã¶ãñ ‡ãŠã ‡ãŠã¾ãÃ ‡ãŠÀ¦ããè Öö •ãºããä‡ãŠ ãäÍãÀã ½ãò
‚ãÍãì® À‡ã‹¦ã Öãñ¦ãã Öõý

¹ãñãäÀÔ‡ãŠãñ¹ã ¾ãâ¨ã
 ƒÔã ¾ãâ¨ã ‡ãŠã „¹ã¾ããñØã ¹ã¶ã¡ìãäººã¾ããò ½ãò ãä‡ãŠ¾ãã •ãã¦ãã Öõý
 ƒÔã ¾ãâ¨ã ‡ãŠãè ÔãÖã¾ã¦ãã Ôãñ ¹ãã¶ããè ½ãò ¡ìºãñ Öì† ‡ãŠãñ ¹ãã¶ããè ‡ãñŠ …¹ãÀ ‡ãŠã

ÒÍ¾ã ãäªŒããƒÃ ¹ãü¡¦ãã Öõý

‚ãâ¦ã:Ô¹ãâª¶ã (Infiltration)
 ¼ãî•ãÊã ‡ãŠã ‚ãâ¦ã: Ô¹ãâª¶ã ¹ãÆãä‰ãŠ¾ãã ́ ãÀã ¹ãì¶ã¼ãÃÀ¥ã Öãñ •ãã¦ãã Öõý
 ƒÔã ¹ãÆãä‰ãŠ¾ãã ´ãÀã ¼ãî•ãÊã Ô¦ãÀ ½ãò Öãñ¶ãñ ÌããÊããè ãäØãÀãÌã› ‡ãŠãñ ‡ãŠ½ã

ãä‡ãŠ¾ãã •ãã¦ãã Öõý

£ãî½ã‡ãìŠÖÀã/‡ãŠãñÖÀã
 £ãì†ú ‚ããõÀ ‡ãŠãñÖÀñ ‡ãñŠ Ôãâ¾ããñ•ã¶ã ‡ãŠãñ £ãî½ã‡ãìŠÖÀã ‡ãŠÖ¦ãñ Ööý
 Ìãã¾ãì½ã¥¡Êã ‡ãŠãè ãä¶ãÞãÊããè ¹ãÀ¦ããò ½ãò  †‡ãŠãä¨ã¦ã £ãìÊã, ‡ãŠ¥ã Ìã £ãì†ú

†Ìãâ ÔãâÜããä¶ã¦ã •ãÊã ãä¹ã¥¡ãò ‡ãŠãñ ‡ãŠãñÖÀã ‡ãŠÖ¦ãñ Ööý
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 Ôãã½ãã¶¾ã¦ã: Ôãî¾ãÃ ‡ãñŠ ¹ãÆ‡ãŠãÍã ½ãò Œãã²ã ÌãÔ¦ãì‚ããò •ãõÔãñ ‚ã¶ãã•ã ‚ããõÀ
ªãÊããò ‡ãŠãñ ÔãìŒãã‡ãŠÀ ÔãâÀãäàã¦ã ‡ãŠÀ¶ãñ ‡ãŠãè ãäÌããä£ã ‡ãŠãñ ãä¶ã•ãÃÊããè‡ãŠÀ¥ã
‡ãŠÖ¦ãñ Ööý

¹ãÆã‡ãðŠãä¦ã‡ãŠ Ô¨ããñ¦ããòâ ‡ãŠã ‚ã½Êã
 ‚ããâÌãÊãã ‡ãŠã †Ô‡ãŠãùãäºãÃ‡ãŠ ‚ã½Êã ‡ãŠã ¹ãÆã‡ãðŠãä¦ã‡ãŠ Ô¨ããñ¦ã Öõý
 ¶ããèºãî/Ôãâ¦ãÀã ‡ãŠã ãäÔããä›È‡ãŠ ‚ã½Êã ‡ãŠã ¹ãÆã‡ãðŠãä¦ã‡ãŠ Ô¨ããñ¦ã Öõý
 ãäÔãÀ‡ãŠã ‡ãŠã †ãäÔããä›‡ãŠ ‚ã½Êã ‡ãŠã ¹ãÆã‡ãðŠãä¦ã‡ãŠ Ô¨ããñ¦ã Öõý
 ƒ½ãÊããè ‡ãŠã ›ã›ÃãäÀ‡ãŠ ‚ã½Êã ‡ãŠã ¹ãÆã‡ãðŠãä¦ã‡ãŠ Ô¨ããñ¦ã Öõý
 ›½ãã›À ‡ãŠã ‚ããù‡ã‹ÔãõãäÊã‡ãŠ ‚ã½Êã ‡ãŠã ¹ãÆã‡ãðŠãä¦ã‡ãŠ Ô¨ããñ¦ã Öõý
 Ôãñºã ‡ãŠã ½ããõãäÊã‡ãŠ ‚ã½Êã ‡ãŠã ¹ãÆã‡ãðŠãä¦ã‡ãŠ Ô¨ããñ¦ã Öõý

Êãõãä‡ã‹›‡ãŠ †ãäÔã¡
 ¼ããÀãè Ì¾ãã¾ãã½ã ‡ãñŠ ªãõÀã¶ã Ö½ã Êãõãä‡ã‹›‡ãŠ ‚ã½Êã ‡ãŠãè ÔãâÞã¾ã¶ã ‡ãñŠ

‡ãŠãÀ¥ã Ö½ã ½ããúÔã¹ãñãäÍã¾ããò ½ãò †ñŸ¶ã ½ãÖÔãîÔã ‡ãŠÀ¦ãñ Ööý
 Êãõãä‡ã‹›‡ãŠ †ãäÔã¡ †‡ãŠ ‡ãŠãºãÃãä¶ã‡ãŠ ¾ããõãäØã‡ãŠ Öõý
 ƒÔã‡ãŠã ÀãÔãã¾ããä¶ã‡ãŠ Ôãî¨ã C

3
H

6
O

3
 Öõý

 ªÖãè ½ãò Êãõãä‡ã‹›‡ãŠ ‚ã½Êã ¹ãã¾ãã •ãã¦ãã Öõý

¹ãŠãÊ›Ôã
 ¹ãŠãÊ›Ôã †‡ãŠ ¹ãããäÀ¼ãããäÓã‡ãŠ Íãºª Öõ, •ããñ ãäÌãÌã¦ãÃãä¶ã‡ãŠ ¹ããä›á›‡ãŠã‚ããò

‡ãŠãè Ôããè½ãã‚ããò ‡ãñŠ Ôãã©ã ‡ãŠ½ã•ããñÀ ãäºã¶ªì‚ããò ‡ãñŠ ãäÊã† Öãñ¦ãã Öõý
 ¾ãÖ ¹Êãñ› ãäÌãÌã¦ãÃãä¶ã‡ãŠ ãäÔã®ã¶¦ã ¹ãÀ ‚ãã£ãããäÀ¦ã Öõý

Âãä£ãÀ ãäºãâºãã¥ãì‚ããò
 Âãä£ãÀ ãäºãâºãã¥ãì‚ããò ‡ãŠã ¹ãÆ½ãìŒã ‡ãŠã¾ãÃ À‡ã‹¦ã ‡ãŠã ©ã‡ã‹‡ãŠã •ã½ã¶ãñ ½ãò ÔãÖã¾ã¦ãã

‡ãŠÀ¶ãã Öõý
 ƒÔã½ãò ‡ãñŠ¶³‡ãŠ ¶ãÖãé Öãñ¦ãã Öõý
 ƒÔã‡ãŠã ãä¶ã½ããÃ¥ã ‚ããäÔ©ã½ã••ãã ½ãò Öãñ¦ãã Öõý

‚ãâ¦ãØãÆÃ©ã¶ã
 ªãñ ¦ããâãä̈ ã‡ãŠã‚ããò ‡ãñŠ ºããèÞã ‡ãŠãè Ôããä¶£ã ‚ãâ¦ãØãÆÃ©ã¶ã ‡ãŠÖÊãã¦ããè Öõý
 ½ããäÔ¦ãÓ‡ãŠ, ½ãñÂÀ••ãî ¦ã©ãã Ôã¼ããè ¦ãâãä̈ ã‡ãŠã†ú ãä½ãÊã‡ãŠÀ ¦ãâãä̈ ã‡ãŠã ¦ãâ̈ ã ‡ãŠã

ãä¶ã½ããÃ¥ã ‡ãŠÀ¦ããè Ööý

ºããÖã ÍÌãÔã¶ã
 ºããÖã ÍÌãÔã¶ã Íãºª ‡ãŠã ½ã¦ãÊãºã ÌãÊÔã¾ãÃ ÖÌãã ‚ããõÀ ‡ãŠãñãäÍã‡ãŠã À‡ã‹¦ã

‡ãñŠ  ºããèÞã ØãõÔããò ‡ãŠã ãäÌããä¶ã½ã¾ã Öãñ¦ãã Öõý

Üãî¥ãÃ¶ã Øããä¦ã
 †‡ãŠ Ìã‰ãŠ ¹ã©ã ½ãò †‡ãŠ ãäÔ©ãÀ ‚ãàã ‡ãñŠ ãäØãªÃ †‡ãŠ ÌãÔ¦ãì ‡ãŠãè Øããä¦ã

Üãî¥ãÃ¶ã Øããä¦ã ‡ãŠÖÊãã¦ããè Öõý
•ãõÔãñ- ¹ãð©Ìããè ‚ã¹ã¶ãñ ‚ãàã ¹ãÀ Üãî¥ãÃ¶ã ‡ãŠÀ¦ããè Öõý

Öì‡ãŠ ‡ãŠã ãä¶ã¾ã½ã
 Öì‡ãŠ ‡ãñŠ ãä¶ã¾ã½ãã¶ãìÔããÀ ÊããñÞãªãÀ Ôããè½ãã ½ãò ¹ãÆãä¦ãºãÊã (Stress)

ãäÌã‡ãðŠãä¦ã (Strain) ‡ãñŠ Ôã½ãã¶ãì¹ãã¦ããè Öãñ¦ãã Öõý

¦ÌãÞãã (Skin)
 ½ãã¶ãÌã ÍãÀãèÀ ‡ãŠã ÔãºãÔãñ ºãü¡ã ‚ãâØã ¦ÌãÞãã Öõý
 ¦ÌãÞãã ‡ãñŠ ½ãã£¾ã½ã Ôãñ ¦ãõÊããè¾ã ØãÆâãä©ã¾ããú †Ìãâ ÔÌãñª ØãÆâãä©ã¾ããú ‰ãŠ½ãÍã:

Ôããèºã½ã †Ìãâ ¹ãÔããè¶ãñ ‡ãŠã Ô¨ãÌã¥ã ‡ãŠÀ¦ããè Ööý

¾ãîãä¶ãÌãÔãÃÊã ¡ãñ¶ãÀ
 À‡ã‹¦ã Ôã½ãîÖ ̀ 'O'' ‡ãŠãñ ¾ãîãä¶ãÌãÔãÃÊã ¡ãñ¶ãÀ ‡ãŠÖã •ãã¦ãã Öõý
 ¾ãÖ ãä‡ãŠÔããè ¼ããè À‡ã‹¦ã Ôã½ãîÖ ÌããÊãñ Ì¾ããä‡ã‹¦ã ‡ãŠãñ À‡ã‹¦ã ªñ Ôã‡ãŠ¦ãã Öõý
 ƒÔã‡ãŠã ¹ãÆ½ãìŒã ‡ãŠãÀ¥ã ƒÔã½ãò ‡ãŠãñƒÃ ¼ããè †¥›ãè•ã¶ã ¶ãÖãé Öãñ¦ãã Öõý

ãäÔ¹ããä¶ãâØã •ãñ¶ããè
 ãäÔ¹ããä¶ãâØã •ãñ¶ããè ‡ãñŠ ‚ãããäÌãÓ‡ãŠãÀ‡ãŠ ̀ `•ãñ½Ôã ÖãØãÆãê¹Ôã'' ©ãñý
 ƒÔãÔãñ ÌãÔ¨ã „²ããñØã ½ãò ‰ãŠããä¶¦ã ‚ãã ØãƒÃ Öõý
 ƒÔããè ¦ãÀÖ ãäÀÞã¡Ã ‚ãã‡ãÃŠÀãƒÃ› ¶ãñ ¹ãã¶ããè ‡ãŠãè Íããä‡ã‹¦ã Ôãñ ÞããäÊã¦ã ãäÔ¹ããä¶ãâØã

•ãõ¶ããè ‡ãŠã ãä¶ã½ããÃ¥ã ¦ã©ãã Ôãñ¹ã‹›ãè Êãõ¹ã‹›ãè Êãõ½¹ã Ö½¹ãÆŠãè ¡ñÌããè ¶ãñ ºã¶ãã¾ãã
©ããý

Œããñ•ã‡ãŠ¦ããÃ ‚ããõÀ Ìãõ—ãããä¶ã‡ãŠ
 ºãõÀãñ½ããè›À ‡ãŠãè Œããñ•ã ƒÃ. ›ãõÀÔãñÊããè ¶ãñ ‡ãŠãè ©ããèý
 Àñãä¡¾ããñ ›ñÊãØãÆã¹ãŠãè ‡ãŠãè Œããñ•ã •ããè. ½ãã‡ãŠãó¶ããè ¶ãñ ‡ãŠãè ©ããèý
 ãäÌã²ãì¦ã ‚ãã‡ãŠÓãÃ¥ã ‡ãñŠ ãä¶ã¾ã½ã ‡ãŠã ¹ãÆãä¦ã¹ããª¶ã ‡ãîŠÊã½ºã ¶ãñ ãä‡ãŠ¾ããý
 ºãñ¦ããÀ ‡ãŠ¦ããÀ ‡ãŠãè Œããñ•ã ½ãã‡ãŠãó¶ããè ¶ãñ ‡ãŠãè ©ããèý

¹ãÆ¦¾ããÔ©ã¦ãã
 ãä‡ãŠÔããè ÌãÔ¦ãì ‡ãñŠ ÊãÞããèÊãñ¹ã¶ã †Ìãâ ‚ããÜãã¦ãÌã£ãÃ¶ããè¾ã¦ãã ‡ãŠã Øãì¥ã ¹ãÆ¦¾ããÔ©ã¦ãã

‡ãŠÖÊãã¦ãã Öõý
 ãä‡ãŠ¶¦ãì ¶ã ¦ããñ ‡ãŠãñƒÃ ÌãÔ¦ãì ¹ãî¥ãÃ ¹ãÆ¦¾ããÔ©ã¦ãã Öãñ¦ããè Öõ ¶ã Öãè ¹ãî¥ãÃ Â¹ã Ôãñ

½ãâØãìÀ, ‚ã¦ã: ¹ãÆ¦¾ããÔ©ã¦ãã ‡ãŠãè Ôããè½ãã ‡ãñŠ …¹ãÀ ŸãñÔã ¼ãâØãìÀ Öãñ •ãã¦ãã
Öõý

¡ãè. ºãÆãùØÊããè
 ¡ãè ºãÆãùØÊããè ¶ãñ 1924 ½ãò ¹ãÆÔ¦ãããäÌã¦ã ãä‡ãŠ¾ãã ãä‡ãŠ ãäŸ‡ãŠ ¹ãÆ‡ãðŠãä¦ã ‡ãŠã

ãäÔã®ãâ¦ã ‡ãñŠÌãÊã ãäÌããä‡ãŠÀ¥ããò ‡ãñŠ ãäÊã† Öãè ¶ãÖãé ãäºÊã‡ãŠ ãä‡ãŠÔããè ¼ããè Øããä¦ãÍããèÊã
‡ãŠ¥ã ‡ãñŠ ãäÊã† ½ãã¶¾ã Öõý

 ‚ã¦ã: ¡ãè ºãÆãùØÊããè ¦ãÀâØãªõ£¾ãÃ 
h h
mv p

  

¹ãð©Ìããè ¦ã¶ããÌã
 †‡ãŠ Ôããºãî¶ã ‡ãñŠ ºãìÊãºãìÊãñ ‡ãŠãñ ¨ãÉ¥ã ‚ããÌãñÍã ãäª¾ãã Øã¾ãã Öõ, ¦ããñ

„Ôã‡ãŠãè ãä̈ ã•¾ãã ºãü¤ •ãã¦ããè Öõ ‡ã‹¾ããòãä‡ãŠ „Ôã ºãìÊãºãìÊãñ ‡ãŠã ¹ãðÓŸ ¦ã¶ããÌã
ºãü¤ •ãã¦ãã Öõ ¦ã©ãã „Ôã‡ãŠã ‚ãã‡ãŠãÀ ºãü¤ •ãã¦ãã Öõý

½ãñÊ¹ããèãä•ã¾ã¶ã ‡ãŠãñãäÍã‡ãŠã
 ½ãñÊ¹ããèãä•ã¾ã¶ã ‡ãŠãñãäÍã‡ãŠã ½ãñ‰ãŠãñÔ‡ã‹ÊããèãäÀ¡ ‡ãñŠ ¶ãã½ã Ôãñ •ãã¶ããè •ãã¦ããè Öõý


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Yeeweflekeâ efJe%eeve

Yeeweflekeâ jeefMe SJeb ceeheve
jeefMe (Quantity) - efpemes mebKÙee kesâ ™he ceW Øekeâš efkeâÙee

pee mekesâ, Gmes jeefMe keânles nQ~ pewmes - pevemebKÙee, DeeÙeg, cespe keâer
uebyeeF&, Jemleg keâe Yeej FlÙeeefo~

Yeezeflekeâ jeefMeÙeeB (Physical Quantities) - Jewmeer
jeefMeÙeeB, efpevnW ceehee pee mekesâ, Yeeweflekeâ jeefMeÙeeB keânueeleer  nQ pewmes
- uecyeeF&, õJÙeceeve, meceÙe Deeefo~

DeefoMe jeefMeÙeeB (Scalar Quantities) - Jes jeefMeÙeeB,
efpeveceW kesâJeue heefjceehe nes, hejvleg efoMee veneR, DeefoMe jeefMeÙeeB
keânueeleer nQ, DeefoMe jeefMeÙeeB efvecve nw~ otjer, õJÙeceeve, DeeÙeleve,
Ûeeue, IevelJe, T<cee, #es$eheâue, efJeÅegle Oeeje, leehe, keâeÙe&, Tpee&,
Meefòeâ FlÙeeefo~

meefoMe jeefMeÙeBe: (Vector Quantities) : Jes jeefMeÙeeB,
efpeveceW heefjceeCe kesâ meeLe-meeLe efoMee Yeer nes, meefoMe jeefMeÙeeB
keânueeleer nQ~ kegâÚ meefoMe jeefMeÙeeB efvecve nQ: efJemLeeheve, Jesie,
lJejCe, yeue, mebJesie, yeue-DeeIetCe&, efJeÅegle-leer›elee, Oeeje IevelJe,
ÛegbyekeâerÙe #es$e, Ûegcyekeâve leer›elee, ÛegcyekeâerÙe ØesjCe, efJeÅegle OegÇJe
DeeIetCe&, keâesCeer efJemLeeheve, keâesCeerÙe Jesie, keâesCeerÙe lJejCe, keâesCeerÙe
mebJesie, Yeej FlÙeeefo~

cee$ekeâ (Units) : efkeâmeer Yeer Yeeweflekeâ jeefMe keâes ceeheves kesâ
efueS Skeâ ceevekeâ ceehe keâer DeeJeMÙekeâlee nesleer nw, efpemes cee$ekeâ
keânles nQ~ pewmes-uecyeeF& keâe cee$ekeâ ceeršj, õJÙeceeve keâe cee$ekeâ
efkeâuees«eece, meceÙe keâe cee$ekeâ meskesâC[ FlÙeeefo~

cee$ekeâ oes Øekeâej kesâ nesles nQ-
(1) cetue cee$ekeâ (Fundamental Units) - Jewmes cee$ekeâ,

pees mJeleb$e nesles nQ, DeLee&led DevÙe cee$ekeâ hej efveYe&j veneR keâjles
nwb, cetue cee$ekeâ keânueeles nQ~ pewmes - õJÙeceeve keâe cee$ekeâ
efkeâuees«eece, uecyeeF& keâe cee$ekeâ ceeršj, meceÙe keâe cee$ekeâ
meskesâC[ FlÙeeefo~

(2) JÙeglheVe cee$ekeâ (Derived Units): Jewmes cee$ekeâ pees
cetue cee$ekeâ hej efveYe&j keâjlee nw, JÙeglheVe cee$ekeâ keânueelee
nw~ pewmes - Ûeeue keâe cee$ekeâ ceeršj/meskeâC[, lJejCe keâe
cee$ekeâ ceeršj/meskeâC[2 FlÙeeefo~

cee$ekeâ heæefleÙeeB
Yeeweflekeâ jeefMeÙeeW keâes ceeheves kesâ efueS Ûeej heæefleÙeeB

ØeÛeefuele nQ—
(1) CGS heæefle- Fmes øebsâÛe Ùee ceerefš̂keâ heæefle Yeer keânles nQ,

otjer keâe cee$ekeâ meWšerceeršj, õJÙeceeve keâe cee$ekeâ «eece leLee
meceÙe keâe cee$ekeâ meskesâC[ nw~

(2) FPS heæefle- Fmes efyeÇefšMe heæefle Yeer keânles nQ, otjer keâe
cee$ekeâ ‘hegâš’, õJÙeceeve keâe cee$ekeâ heeGC[ leLee meceÙe keâe
cee$ekeâ meskesâC[  nw~

(3) MKS heæefle- otjer keâe cee$ekeâ ceeršj, õJÙeceeve keâe
cee$ekeâ efkeâuees«eece leLee meceÙe keâe cee$ekeâ meskesâC[ nw~

(4) S.I. heæefle- Fmes meved 1967 ceW pesvesJee kesâ ceehe-leesue
ceneefOeJesMeve ceW mJeerkeâej efkeâÙee ieÙee~

Fme heæefle ceW cetue cee$ekeâ leLee meneÙekeâ cee$ekeâ nesles nQ—
(1) ceevekeâ ceeršj (Standard Metre) - Skeâ ceevekeâ

ceeršj, hesefjme kesâ efvekeâš mesyejs ceW Jesšdme SC[ cespeme& kesâ
Devleje&°^erÙe yÙetjes ceW jKeer ngF& huesefšvece-F&jeref[Ùece keâer ÚÌ[
kesâ oes efÛeÖeW kesâ ceOÙe keâer otjer nw, peyeefkeâ ÚÌ[ keâe leehe
0OC nw~ 1983 F&. ceW ceehe-leewue kesâ Skeâ keâevøebsâme ceW ceeršj
keâes hegve: heefjYeeef<ele efkeâÙee ieÙee nw~ Fmekesâ Devegmeej ‘ceeršj’
Jen uecyeeF& nw~

(2) ceevekeâ efkeâuees«eece (Standard Kilogram) - hesjme
efmLele ceeue-leewue kesâ Devleje&°^erÙe yÙetjeW kesâ keâeÙee&ueÙe ceW
huesefšvece-Fjeref[Ùece efceße Oeeleg keâe yevee ngDee Skeâ yesueve
jKee nw, efpemekeâe JÙeeme SJeb TBÛeeF& oesveeW 39 efceceer. nw, Fme
yesueve kesâ õJÙeceeve keâes ceevekeâ efkeâuees«eece ceevee ieÙee nw~

(3) ceevekeâ meskesâC[ (Standard Second) - 1967 F&.
ceW Devleje&°^erÙe efJe%eeve meccesueve ves leÙe efkeâÙee efkeâ ceevekeâ
meskesâC[ Jen meceÙe Devlejeue nw, efpemeceW hejceeCeg IeÌ[er ceW
meerefpeÙece - 133 (cesium - 133) keâe hejceeCeg 9, 192,
631, 770 yeej keâcheVe keâjlee nw~

(4) SsefcheÙej (Ampere) - Ùen efJeÅegle Oeeje keâe cee$ekeâ nw~
Skeâ SsefcheÙej efJeÅegle Oeeje, Jen Oeeje nw, pees efkeâ efveJee&le ceW
Skeâ ceeršj keâer otjer hej efmLele oes meerOes, uecyes Je meceeveevlej
leejeW ceW ØeJeeefnle nesves hej, ØelÙeskeâ leej keâer Øeefleceeršj uecyeeF&
hej leejeW kesâ yeerÛe 2×10-7 vÙetšve keâe yeue GlheVe keâjleer nw~

(5) kesâefuJeve (Kelvin) - Ùen leehe keâe cee$ekeâ nw~ Skeâ
kesâefuJeve meeceevÙe JeeÙegceb[ueerÙe oeye hej ieueles yehe&â kesâ leehe
leLee Gyeueles peue kesâ leehe kesâ Deblej keâe meewJeeB Yeeie nw~

(6) kewâv[suee(Candela)- Ùen pÙeesefle-leer›elee keâe cee$ekeâ nw~
Skeâ kewâv[suee, ceevekeâ œeesle kesâ Kegues cegKe kesâ 1 mesceer.2

#es$eheâue keâer pÙeesefle-leer›elee keâe 1/60 Yeeie nw, peyeefkeâ œeesle
keâe leehe huesefšvece kesâ ieueveebkeâ kesâ yejeyej nes~

(7) ceesue (Mole) - Jen heoeLe& keâer cee$ee keâe cee$ekeâ nw~ Skeâ
ceesue efkeâmeer heoeLe& keâer Jen cee$ee nw, efpemeceW DeJeÙeJeeW
(Entities) keâer Jener mebKÙee nw, efpeleveer C12 kesâ 0.012
efkeâ«ee. ceW hejceeCegDeeW keâer mebKÙee nesleer nw~
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S.I.heæefle ceW cetue cee$ekeâeW kesâ Deefleefjòeâ meneÙekeâ

cetue cee$ekeâ efvecve nQ-
(De) jsef[Ùeve (Radian) - Skeâ jsef[Ùeve Jen keâesCe nw, pees

Je=òe keâer ef$epÙee kesâ yejeyej keâe Ûeehe, Je=òe kesâ kesâvõ hej
Debleefjle keâjlee nw~

(ye) mšsjsef[Ùeve (Steradian)- Skeâ mšsjsef[Ùeve Jen Oeve
keâesCe nw pees ieesues kesâ he=‰ keâe Jen Yeeie, efpemekeâe #es$eheâue
ieesues kesâ ef$epÙee kesâ Jeie& kesâ yejeyej neslee nw,ieesues kesâ kesâvõ hej
Debleefjle keâjlee nw~

ØecegKe cee$ekeâ
uecyeeF& kesâ cee$ekeâ

(De) yeÌ[s cee$ekeâ —
1 efkeâueesceeršj (Km) = 1000 Ùee 103 ceeršj (m)
1 mesCšerceeršj (cm) = 1/100 Ùee 10-2 ceeršj (m)
1 efceueerceeršj (mm) = 1/1000 Ùee 10-3 ceeršj (m)
1 FbÛe = 2.54 mesCšerceeršj
1 ceerue = 1.609 efkeâueesceeršj
1 veeefJekeâ ceerue (nautical mile) = 1.852 efkeâueesceeršj
1 ØekeâeMe Je<e& (llight year) = efveJee&le ceW ØekeâeMe Éeje 1

Je<e& ceW Ûeueer ieF& otjer
1 KeieesueerÙe cee$ekeâ (astronomical unit) = 1 Je<e& ceW

he=LJeer leLee metÙe& kesâ yeerÛe keâer Deewmele otjer = 1.496 × 1011 ceeršj
(ye) Úesšs cee$ekeâ —

1 efceue (mil) = 2.54 × 10-3 mesceer
1 ceeF›eâesceeršj = 1m = 1 ceeF›eâe@ve = 10-6 ceeršj
1 vewveesceeršj = 1 nm =  10-9 ceeršj 1 efceueer ceeF›eâe@ve
1 SWimš^e@ce = 1A = 10-10 ceeršj
1 heâceea = 1fm = 10-15 ceeršj

õJÙeceeve kesâ cee$ekeâ

1 hejceeCJeerÙe mebnefle cee$ekeâ
1

12 × keâeye&ve-12 hejceeCeg keâe õJÙeceeve

= 1.66 × 10-27 efkeâuees«eece
1 ceerefš^keâ šve (t) = 1000 efkeâuees«eece
1 DeeGvme (oz) = 28.35 «eece
1 heeGC[ (lb) = 16 DeeGvme = 453.52 «eece
1 «eece (gram-g) = 1/1000 efkeâuees«eece (kg)
1 efceueer«eece (mg) =  1/1000 «eece 10-6 efkeâuees«eece
1 efkeâuees«eece = 2.205 heeGC[
1 kewâjsš = 205.3 efkeâueer«eece

veesš- (1) efceueer FbÛe keâes keânles nQ~ Fme cee$ekeâ keâe ØeÙeesie
Integrated Circuits (IC) keâer Chips yeveeves ceW efkeâÙee peelee
nw~ (2) Deepekeâue amu kesâ mLeeve hej kesâJeue u efueKee peelee nw
pees Unified atomic mass unit keâe mebkesâle nw~
meceÙe kesâ cee$ekeâ

meewj efoJeme (Solar  day) - peye metÙe& DeekeâeMe ceW Ûeueles
ngS meyemes TbÛes efyevog hej neslee nw lees Gme meceÙe keâes ceOÙeeÖ
(noon) keânles nQ~ oes ›eâceeiele(successive) ceOÙeeÖeW kesâ yeerÛe
kesâ meceÙe-Devlejeue keâes meewj efoJeme keânles nQ~

ceeOÙe meewj efoJeme (Mean solar day)- keâF& keâejCeeW
mes meewj efoJeme Øeefleefove kegâÚ yeouelee jnlee nw~ Dele: Skeâ Je<e& lekeâ
%eele efkeâS ieS meYeer meewj efoJemeeW keâe Deewmele uesves hej ceeOÙe meewj
efoJeme Øeehle neslee nw~

1 meskeâC[ = ceeOÙe meewj efoJeme keâe 1
86400 Jeeb Yeeie

1 ueerhe Je<e&  = 366 efove
meeOeejCe Je<e& = 365 efove = 3.1536 × 107 meskeâC[

#es$eheâue kesâ cee$ekeâ

1 SkeâÌ[ = 4840 Jeie& iepe
= 43560 Jeie&heâerš
= 4046.94 Jeie&ceeršj
= (63.6 ceeršj × 63.6 ceeršj) keâe Jeie&

640 SkeâÌ[ = 1 Jeie& ceerue= (1 ceerue×1 ceerue) keâe Jeie&
1 SDej (are) = 100 Jeie&ceeršj
100 SDej =  1 nskeäšsDej = 2.471 Skeâ
100 nskeäšsDej = 1 Jeie& efkeâueesceeršj

= (1 efkeâceer × efkeâceer) keâe Jeie&

DeeÙeleve kesâ cee$ekeâ

1 ueeršj = 1000 Ieve mesceer (cc)
= (10 mesceer × 10mesceer × 10 mesceer) keâe Ieve

1 iewueve = 231 Ieve FvÛe
= 3785.4 Ieve mesceer = 3.785 ueeršj

1 ueeršj = 0.2642 iewueve

meeceevÙe peevekeâejer

1 ueeKe = 105 = 100 npeej
1 keâjesÌ[ = 107 = 100 ueeKe 10 efceefueÙeve
1 Dejye = 109 = 100 keâjesÌ[
20 FkeâeF& = 1 mkeâesj (score) Ùee 1 keâesÌ[er
veesš - Deepekeâue ceeršj/meskeâC[ kesâ efueS ceeršj meskeâC[-1 efueKee

peelee nw~ Fmeer Øekeâej/kesâ mLeeve hej Ieele -1 ueieeF& peeleer nw~
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 efJeceeSB (Dimensions) - Ùeeefv$ekeâer ceW õJÙeceeve, uecyeeF&

Je meceÙe keâer cetue jeefMeÙeeW keâes Øekeâš keâjves kesâ efueS ›eâceMe: M,L
Je T mebkesâleeW keâe ØeÙeesie efkeâÙee peelee nw~ Ùeeefv$ekeâer ceW ØeÙegòeâ efJeefYeVe
JÙeglheVe jeefMeÙeeW keâes M,L,T keâer efJeefYeVe IeeleeW kesâ ™he ceW efueKee
pee mekeâlee nw, pewmes
#es$eheâue= uecyeeF& × ÛeewÌ[eF& = L × = L2

DeeÙeleve = uecyeeF& × ÛeewÌ[eF& TbÛeeF& = L × L × L = L3

IevelJe = õJÙeceeve/DeeÙeleve = ML-3 Deeefo
Jesie = efJemLeeheve/meceÙe = LT-1

lJejCe = Jesie-heefjJele&ve/meceÙe = LT-1/T = LT-2

yeue = õJÙeceeve × lJejCe = MLT-2

Ùeneb hej MLT-2 ceW yeue keâer efJeceeSb M,L leLee T ceW ›eâceMe:
1, 1 Je -2 nQ~ Dele: Fve IeeleeW keâes ner efJeceeSb keânles nQ~ Ùeefo
efkeâmeer jeefMe keâer efJeceeSb %eele nQ lees Gmekeâe cetue cee$ekeâ efueKee pee
mekeâlee nw, pewmes yeue keâe SI cee$ekeâ nesiee efkeâ«ee. ceeršj meskeâC[-

2 efpemes vÙetšve keâne peelee nw~

efJejece Deewj ieefle
efJejece (Rest): peye efkeâmeer efheC[ keâer efmLeefle efkeâmeer efveefo&°

efyevog kesâ meehes#e meceÙe kesâ meeLe veneR yeoueleer nw, leye Jen efheC[
efmLej Ùee efJejece ceW keânueelee nw~

ieefle (Motion): peye efkeâmeer efheC[ keâer efmLeefle efkeâmeer efveefo&°
efyevog kesâ meehes#e meceÙe kesâ meeLe yeoueleer nw, leye Jen efheC[
ieefleceeve Ùee ieefle ceW keânueelee nw~

otjer (Distance): Jemleg Éeje efkeâmeer efoS ieS meceÙe Deblejeue
ceW leÙe efkeâS ieS ceeie& keâer mebhetCe& uebyeeF& keâes Ûeueer ieF& otjer keânles
nQ~ Ùen meowJe Oeveelcekeâ nesleer nw~ Fmekeâe S.I. cee$ekeâ ceeršj nw~

efJemLeeheve (Displacement): Jemleg keâer Debeflece efmLeefle
leLee ØeejbefYekeâ efmLeefle kesâ yeerÛe keâer vÙetvelece otjer keâes Jemleg keâe
efJemLeeheve keânles nQ~ Fmekeâe S.I. cee$ekeâ ceeršj nw~

Ùen Oeveelcekeâ, $e+Ceelcekeâ Ùee MetvÙe Yeer nes mekeâlee nw, efJemLeeheve
Skeâ meefoMe jeefMe nw~

Ûeeue (Speed): FkeâeF& meceÙe ceW leÙe keâer ieF& otjer keâes Ûeeue
keânles nQ~

DeLee&led 
leÙe keâe r ieF & otje rÛeeue

meceÙeeblejeue
FmeceW efoMee hej efJeÛeej veneR efkeâÙee peelee nw~ Dele: Ùen

DeefoMe jeefMe nw Deewj Fmekeâe S.I. cee$ekeâ ceer./mes. nw leLee Ùen
Oeveelcekeâ neslee nw~

Jesie (Velocity): FkeâeF& meceÙe ceW efveef§ele efoMee ceW leÙe
keâer ieF& otjer keâes Jesie keânles nQ~

DeLee&led 
efJemLeeheve Jesie
meceÙeelb ejeue Ùen meefoMe jeefMe nw Deewj Fmekeâe

cee$ekeâ ceer/mes. nw~
Ùen Oeveelcekeâ, $e+Ceelcekeâ leLee MetvÙe Yeer nes mekeâlee nw~
Deehesef#ekeâ Ùee meehesef#ekeâ Jesie (Relative velocity)

: oes JesieeW kesâ meefoMe Devlej keâes Deehesef#ekeâ Jesie keânles nQ~

Ùeefo oes JemlegSB A Deewj B ›eâceMe: Jesie VA  leLee VB  mes

ieefleMeerue nw, lees A keâe Deehesef#ekeâ Jesie B kesâ meehes#e 
VAB  Éeje

leLee B keâe Deehesef#ekeâ Jesie A kesâ meehes#e 


VBA  Éeje JÙeòeâ efkeâÙee
peelee nw~

efmLeefleÙeeB

Ùeefo oesveeW JemlegSB Skeâ ner mejue jsKee ceW Skeâ ner efoMee ceW Ûeue
jner nw, lees

V km h V km hA B

 
    15 15/ /

 
 


5km/h

BAAB VVV V V VBA B A
km h

  

   5 /

 Ùeefo oesveeW JemlegSB Skeâ ner mejue jsKee ceW efJehejerle
efoMeeDeeW ceW Ûeue jner nw, lees

   


15km/hV15km/hV BA

h/km251510BVAVABVBAV 











mebJesie Deewj DeeJesie (Momentum and Impulse) :
mebJesie (Momentum) : efkeâmeer Jemleg keâe õJÙeceeve (M)

Deewj Gmekesâ Jesie (v) kesâ iegCeveheâue keâes mebJesie keânles nQ, DeLee&led
mebJesie (p) = mv
 Ùen meefoMe jeefMe nw, Fmekeâe SI cee$ekeâ efkeâ«ee-ceer./mes. nw

keâesCeerÙe mebJesie (Angular Momentum): IetCe&ve ieefle
keâjves Jeeues efkeâmeer efheb[ kesâ keâesCeerÙe Jesie Je peÌ[lJe DeeIetCe& (i)
kesâ iegCeveheâue keâes keâesCeerÙe mebJesie keânles nQ~
keâesCeerÙe mebJesie (L) = I

 Ùen Skeâ meefoMe jeefMe nw~ S.I. ceW keâesCeerÙe mebJesie keâe cee$ekeâ nw
mebJesie mebj#eCe efmeæevle (Principle of conservation of

Momentum): peye oes Ùee oes mes DeefOekeâ JemlegDeeW ceW kesâJeue heejmheefjkeâ
ef›eâÙeeSB nesleer nQ Deewj Gve hej keâesF& yeenjer yeue veneR ueielee nw, lees efkeâmeer Yeer
efoMee ceW Gvekesâ mebJesie keâe yeerpeerÙe Ùeesie efveÙele jnlee nw~

GoenjCe- je@kesâš keâe GÌ[vee, yebotkeâ mes ieesueer efvekeâuevee
Deeefo Fmeer efmeæevle hej DeeOeeefjle nw~



18KOTHARI PUBLICATION LLP., INDORE

KOTHARI IN
STITUTE

GENERAL SCIENCE & COMPUTER MPSI (POLICE) - 2021
peÌ[lJe DeeIetCe& (Moment of Inertia)- efpeme Øekeâej

jwefKekeâ ieefle ceW õJÙeceeve ner Jemleg kesâ peÌ[lJe keâer ceehe neslee nw, Gmeer
Øekeâej IetCeea ieefle ceW peÌ[lJe DeeIetCe& Gmekesâ peÌ[lJe keâer ceehe neslee
nw~
 Ùeefo keâesF& õJÙeceeve m efkeâmeer IetCe&ve De#e r mes otjer hej efmLele

nw, lees Gme De#e kesâ heefjle: Gmekeâe peÌ[lJe DeeIetCe& I = mr2

neslee nw~
 peÌ[lJe DeeIetCe& keâe cee$ekeâ Kg m2 nw~ Ùen Skeâ meefoMe

jeefMe nw~
DeeJesie (Impulse)- peye keâesF& yeue efkeâmeer Jemleg hej LeesÌ[s

meceÙe kesâ efueS keâeÙe&jle jns, lees yeue leLee meceÙeeblejeue kesâ iegCeveheâue
keâes Gme yeue keâe DeeJesie keâne peelee nw~ Ùeefo m õJÙeceeve kesâ efkeâmeer
efheb[ hej F yeue t meceÙe lekeâ ef›eâÙeeMeerue nes, lees

DeeJesie = F×t = 



 

t
mumv

×t = mv - mu







 


t
uvmmaF

Dele: yeue keâe DeeJesie mebJesie ceW heefjJele&ve
 DeeJesie Skeâ meefoMe jeefMe nw Deewj Fmekeâe cee$ekeâ vÙetšve-mes.

(Kgms-1) nw~
 Fmekeâer efoMee yeue keâer efoMee ceW nesleer nw~
yeue-DeeIetCe& (Torque) : efkeâmeer efheb[ hej ueies yeue Éeje efheb[

keâes Skeâ De#e kesâ heefjle: Iegceeves keâer ØeJe=efòe keâes yeue-DeeIetCe&
keânles nQ~

 yeue-DeeIetCe& yeue yeue kesâ heefjceeCe leLee yeue keâer ef›eâÙee-jsKee
kesâ yeerÛe keâer uecyeJeled otjer kesâ iegCeveheâue kesâ yejeyej neslee nw~

DeLee&led yeue DeeIetCe& yeue () = (F) × DeeIetCe& Yegpee (d)
 Ùen meefoMe jeefMe nw Deewj Fmekeâe cee$ekeâ vÙetšve ceeršj nw~
Je=òeerÙe Deewj Øe#eshÙe ieefle (Circular and Projectile

Motions) : Je=òeerÙe ieefle (Circular Motion)- peye keâesF&
Jemleg Je=òeekeâej heLe hej YeüceCe keâjleer nw, lees Gmes Gme Jemleg keâes
Je=òeerÙe ieefle keânles nQ~

 Ùeefo Jemleg mece™he Je=òeerÙe ieefle mes Ûeue jner nw, lees Gmekeâe Jesie
nj efyebog hej yeoue peelee nw, keäÙeeWefkeâ Jesie keâer efoMee yeoue jner
nw, uesefkeâve Ûeeue efveÙele jnleer nw~
veesš: Je=òe kesâ efkeâmeer efyevog hej KeeRÛeer ieF& mheMe&-jsKee keâer

efoMee ner Gme efyevog hej Jesie keâer efoMee nesleer nw~
keâesCeerÙe Jesie (Angular velocity): mece™he Je=òeerÙe

ieefle ceW efheb[ Éeje kesâvõ hej yeveeS ieS keâesCe keâer oj keâes
keâesCeerÙe Jesie keâne peelee nw, Fmes  (Deescesiee) Éeje efve™efhele
efkeâÙee peelee nw-

DeLee&led  = /t
jsKeerÙe Jesie = keâesCeerÙe Jesie × ef$epÙee  V = .r
 Fmekeâe cee$ekeâ jsef[Ùeve/mes. nw~
keâesCeerÙe lJejCe (Angular acceleration): keâesCeerÙe Jesie kesâ

heefjJele&ve keâer oj keâes keâesCeerÙe lJejCe keânles nQ~
 keâesCeerÙe lJejCe () = keâesCeerÙe Jesie () ceW heefjJele&ve/

meceÙeeblejeue (t)
 Fmekeâe SI cee$ekeâ jsef[Ùeve/mes.2 nw~
DeefYekesâvõ lJejCe (Centripetal acceleration) :

Ùeefo efheC[ r ef$epÙee kesâ Je=òeekeâej ceeie& hej Skeâ meceeve Ûeeue v mes

Ûeuelee nw, lees Gme hej kesâvõ keâer efoMee ceW 
r

2v  heefjceeCe keâe lJejCe

keâeÙe& keâjlee nw, Fmes DeefYekesâvõer lJejCe keânles nQ~ Fmes keâesCeerÙe
lJejCe Yeer keâne peelee nw~

 DeefYekesâvõer lJejCe = 
r

2v

 Fmekeâe cee$ekeâ ceer./mes.2 nw~
DeefYekesâvõerÙe yeue (Centripetal force) - peye keâesF&

efheb[ efkeâmeer Je=òeerÙe ceeie& hej Ûeuelee nw lees Gmekeâer ieefle keâes yeveeS
jKeves kesâ efueS kesâvõ keâer Deesj Skeâ yeue ueielee nw~ Fmeer yeue keâes
DeefYekesâvõer yeue keâne peelee nw~

 Ùeefo m õJÙeceeve keâe efheb[ Skeâ meceeve v Ûeeue mes ef$epÙee
r kesâ Je=òeerÙe ceeie& hej ieefleMeerue nes lees, DeefYekesâvõer yeue = õJÙeceeve
× DeefYekesâvõer lJejCe

F = m×
r

2v      F = 
r

2mv

DehekesâvõerÙe yeue (Centrifugal force)- peye keâesF&
efheb[ efkeâmeer Je=òeerÙe ceeie& hej Ûeuelee nw, lees Gmekeâer ieefle keâes yeveeS
jKeves kesâ efueS kesâvõ mes yeenj keâer Deesj Skeâ yeue ueielee nw~ Fmeer
yeue keâes DehekesâvõerÙe yeue keâne peelee nw~

pewmes -  DehekesâvõerÙe yeue = - DeefYekesâvõerÙe yeue

-
r

2mv

Øe#eshÙe ieefle (Projectile Motion) : peye keâesF& efheC[
he=LJeer keâer melen mes #eweflepe efoMee ceW heWâkeâe peelee nw, lees Gmekeâer ieefle
Øe#eshÙe ieefle keânueeleer nw, ieefleheLe hejJeefueÙekeâ neslee nw, efpemes Øe#eshÙe
heLe keâne peelee nw~

Ùen meceeve Jesie mes #eweflepe ieefle leLee meceeve lJejCe mes TOJee&Oej
ieefle keâe heefjceeehe nw~

GñÙeve keâeue (Time of Flight)-efheC[ keâes heWâkeâves leLee
Jeeheme he=LJeer hej efiejves lekeâ kesâ meceÙe keâes GñÙeve keâeue keânles nQ~
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T = g
sinu2 

peneB u = ØeejefcYekeâ Jesie
     = #eweflepe mes Øesef#ehle keâesCe

Øe#eshÙe keâer cenòece TBÛeeF& 
g2

2sin2uh 


hejeme (Range) - efheb[ Deheves GñÙeve keâeue ceW efpeleveer
#eweflepe otjer leÙe keâjlee nw, Gmes hejeme keânles nQ~

g
2sin2uR 



Ùeefo  = 450

lees
g

2u
g

090sin2u
maxR 

Øe#eshÙe keâesCe  leLee  oesveeW kesâ efueS #eweflepe hejeme keâe
ceeve meceeve nesiee, DeLee&led

Fve oesveeW ceeveeW kesâ efueS  g
2sin2uR 



 450 kesâ keâesCe hej efkeâmeer Jemleg keâes Øe#esefhele keâjves hej
DeefOekeâlece otjer leÙe keâjsiee~

 900 kesâ keâesCe hej efkeâmeer Jemleg keâes Øe#esefhele keâjves hej
DeefOekeâlece TbÛeeF& leÙe keâjsiee

vÙetšve kesâ ieefle kesâ efveÙece
ØeLece efveÙece

 Fme efveÙece kesâ Devegmeej, ‘‘Ùeefo keâesF& Jemleg efJejece DeJemLee
ceW nw lees Jen efJejece DeJemLee ceW ner jnsieer Deewj Ùeefo Jen Skeâmeceeve
Ûeeue mes meerOeer jsKee ceW Ûeue jner nw lees Jewmes ner Ûeueleer jnsieer, peye
lekeâ efkeâ Gme hej keâesF& yee¢e yeue ueieekeâj Gmekeâer Jele&ceeve DeJemLee
ceW heefjJele&ve ve efkeâÙee peeS~’’ Fmes ‘iewueerefueÙees keâe efveÙece’ Yeer keânles
nQ~
 JemlegDeeW keâer Fme ØeJe=efòe keâes efkeâ Jes mJele: (efyevee yee¢e yeue

ueieeS) Deheveer efJejece DeJemLee ieefle keâer DeJemLee keâes veneR yeoue
mekeâleeR, ‘peÌ[lJe’ (inertia) keânles nQ~ Fmeer keâejCe iewueerefueÙees kesâ
efveÙece keâes -peÌ[lJe keâe efveÙece’ (law of inertia) Yeer keânles nQ~

peÌ[lJe oes Øekeâej keâe neslee nw:
(1) efJejece keâe peÌ[lJe (2) ieefle keâe peÌ[lJe
efJejece keâe peÌ[lJe (Inertia of Rest) - Ùeefo keâesF&

Jemleg efJejece DeJemLee ceW nw lees Jen meowJe efJejece ceW ner jnsieer peye
lekeâ efkeâ Gme hej keâesF& yee¢e yeue ueieekeâj Gmekeâer efJejece keâer
DeJemLee keâes yeoue veneR efoÙee peelee~

ieefle keâe peÌ[lJe (Inertia of Motion) - Ùeefo keâesF&

Jemleg Skeâmeceeve Ûeeue mes meerOeer jsKee ceW Ûeue jner nw lees Jen Jewmes
ner Ûeueleer jnsieer peye lekeâ efkeâ Gme hej keâesF& yee¢e yeue ueieekeâj
Gmekeâer ieefle keâer DeJemLee keâes yeoue veneR efoÙee peelee~

otmeje efveÙece

 ‘‘efkeâmeer Jemleg kesâ mebJebie-heefjJele&ve keâer oj Gme Jemleg hej
Deejesefhele yeue kesâ Deveg›eâceevegheeleer nesleer nw leLee mebJesie-heefjJele&ve
Deejesefhele yeue keâer efoMee ceW ner neslee nw~’’ Fme efveÙece keâes Skeâ
DevÙe ™he ceW Yeer JÙeòeâ efkeâÙee pee mekeâlee nw: ‘‘efkeâmeer Jemleg hej
Deejesefhele yeue Gme Jemleg kesâ õJÙeceeve leLee Gme Jemleg ceW yeue keâer
efoMee ceW GlheVe lJejCe kesâ iegCeveheâue kesâ yejeyej neslee nw, DeLee&led

yeue = õJÙeceeve × lJejCe  DeLeJee F = ma
 Fme meceerkeâjCe ceW Ùeefo F = 0 nes, lees a = 0 (keäÙeeWefkeâ m

MetvÙe veneR nw), DeLee&led Ùeefo Jemleg hej yee¢e yeue ve ueieeÙee peeS
lees Jemleg ceW lJejCe Yeer GlheVe veneR nesiee~ lJejCe kesâ MetvÙe nesves keâe
DeLe& nw efkeâ Jemleg Ùee lees efJejece DeJemLee ceW ner jnsieer Ùee ‘efveÙele’
Jesie mes Ûeueleer jnsieer~ Fme Øekeâej vÙetšve keâe henuee efveÙece
(iewueerefueÙees keâe efveÙece) otmejs efveÙece keâe ner Skeâ Debie nw~

le=leerÙe efveÙece

 Fme efveÙece kesâ Devegmeej ‘‘ØelÙeskeâ efkeâ«ee kesâ yejeyej, hejvleg
efJehejerle efoMee ceW, Øeefleef›eâÙee nesleer nw~’’ Fmes ef›eâÙee-Øeefleef›eâÙee
efveÙece Yeer keânles nQ~ Ùeefo F1 ef›eâÙee-yeue leLee F2 Øeefleef›eâÙee yeue
nes lees F2 = -F1 ~

Fme efveÙece kesâ mecyevOe ceW oes yeeleW cenlJehetCe& nQ-
Skeâ lees Ùen efkeâ nce veneR keân mekeâles efkeâ keâewve yeue efkeâ«ee nw

Deewj keâewve Øeefleef›eâÙee~ Flevee ner keâne pee mekeâlee nw efkeâ Skeâ efkeâ«ee
nw lees otmeje Øeefleef›eâÙee~ otmejs efkeâ«ee leLee Øeefleef›eâÙee yeue meowJe oes
efYeVe-efYeVe JemlegDeeW hej keâeÙe& keâjles nQ, Skeâ hej veneR~ FmeefueS Jes
Skeâ-otmejs keâes efvejmle veneR keâj mekeâles nQ~

GoenjCe-
(1) yevotkeâ mes ieesueer Ûeueeves hej, Ûeueeves Jeeues keâes heerÚs keâer

Deesj Oekeäkeâe ueielee nw~ (2) veeJe mes efkeâveejs hej ketâovee (3) IeesÌ[s
keâe ieeÌ[er KeeRÛevee

keâeÙe&, meeceLÙe& (Meefòeâ) Deewj Tpee&
 meeceevÙe Yee<ee ceW keâeÙe& keâe DeLe& ‘efkeâmeer ef›eâÙee keâe efkeâÙee

peevee’’ neslee nw, pewmes Kesle ceW nue Ûeueevee, hegmlekeâ heÌ{vee, ieevee
ieevee, Deeefo ‘keâeÙe&’ nw~ hejvleg Yeeweflekeâer ceW ‘keâeÙe&’ Meyo keâe efJeMes<e
DeLe& nw, pees efvecveJeled nw:
 ‘peye yeue ueieekeâj efkeâmeer Jemleg keâes yeue keâer efoMee ceW

efJemLeeefhele keâj efoÙee peelee nw lees nce keânles nQ efkeâ yeue Éeje keâeÙe&
efkeâÙee ieÙee nw~’’
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keâeÙe& = yeue × yeue keâer efoMee ceW Jemleg keâe efJemLeeheve
 keâeÙe& Skeâ DeefoMe jeefMe nw~ Fmekeâe SI cee$ekeâ vÙetšve

ceeršj neslee nw efpemes Jew%eeefvekeâ pescme Øesmkeâe@š petue (1818-89) kesâ
mecceeve ceW petue (Joule) keâne peelee nw Deewj mebkesâle J Éeje JÙeòeâ
efkeâÙee peelee nw~
 1 petue keâeÙe& = 1 vÙetšue yeue × 1 ceeršj efJemLeeheve

   (yeue keâer efoMee ceW)

  Ùeefo yeue F  leLee efJemLeeheve s  Skeâ ner efoMee ceW veneR

nw, yeefukeâ oesveeW keâer efoMeeDeeW kesâ ceOÙe  keâesCe yevelee nw lees
keâeÙe& W = Fs Cos

meeceLÙe& DeLeJee Meefòeâ
heefjYee<ee- keâeÙe& efkeâS peeves keâer meceÙe oj keâes meeceLÙe& Ùee

Meefòeâ keânles nQ~ Ùeefo efkeâmeer ceMeerve Ùee keâlee& Éeje W keâeÙe& t meceÙe
ceW efkeâÙee peelee nw lees Gme keâlee& Ùee ceMeerve keâer meeceLÙe& (Meefòeâ)

= 
t

W  = keâeÙe&/meceÙe

cee$ekeâ- meeceLÙe& (Meefòeâ) keâe SI cee$ekeâ Jeeš (W) nw, efpemes
Jew%eeefvekeâ pescmeJeeš (Yeehe FËpeve kesâ efmeæevle keâe DeeefJe<keâejkeâ)
(1736-1819) kesâ mecceeve ceW jKee ieÙee nw~

1 Jeeš meeceLÙe& =
1

1
 petue

 meskeâC[ = 1 petue/meskeâC[

1 efkeâueesJeeš (KW) = 1000 Jeeš
1 cesieeJeeš (1 MW) = 106 Jeeš ome ueeKe Jeeš ceMeerveeW

keâer meeceLÙe& keâes DeÕe meeceLÙe& (horse
power - h.p.) ceW Yeer JÙeòeâ efkeâÙee
peelee nw:

1 DeMJe meeceLÙe& (h.p.) = 746 Jeeš (ueieYeie)
Jeeš meskeâC[ (Ws)

1 Jeeš meskeâC[ = 1 Jeeš×1 meskeâC[ = 1 petue
Jeeš IeCše (Wh) - Ùen keâeÙe& DeLeJee Tpee& keâe cee$ekeâ nw,
1 Jeeš IeCše (Wh) = 3600 petue
efkeâueesJeeš IeCše (kWh)- Ùen Yeer Tpee& (keâeÙe&) keâe cee$ekeâ nw~
1 efkeâueesJeeš IeCše (kWh) = 1000 Jeeš IeCše

= 1000 Jeeš × 1 IeCše
= 1000 Jeeš × 3600 meskeâC[
= 3.6 × 106 Jeeš meskeâC[
= 3.6 × 106 petue

ieeflepe Tpee&

efkeâmeer Jemleg ceW Gmekeâer ieefle kesâ keâejCe keâeÙe& keâjves keâer pees #ecelee

Dee peeleer nw Gmes Gme Jemleg keâer ieeflepe Tpee& keânles nQ~
GheÙeg&òeâ GoenjCe ceW ieesueer ceW Tpee& Gmekeâer ieefle kesâ keâejCe

nesleer nw, Dele: Jen ieeflepe Tpee& keâe Skeâ GoenjCe nw~ Ùeefo m
õJÙeceeve keâer Jemleg v Jesie mes Ûeue jner nw lees Gmekeâer

ieeflepe Tpee&  2mv
2
1

kE 

efmLeeflepe Gpee&

efkeâmeer Jemleg keâer efmLeefle Ùee Deekeâej ceW heefjJele&ve kesâ keâejCe pees
keâeÙe& keâjves keâer #ecelee Dee peeleer nw, Gmes Gme Jemleg keâer efmLeeflepe
Tpee& keânles nQ~ Ùeefo m õJÙeceeve kesâ efkeâmeer Jemleg keâes he=LJeer leue
mes h TBÛeeF& lekeâ G"eÙee peelee nw, lees efmLeeflepe Tpee&
efmLeeflepe Tpee&= õJÙeceeve×ieg®lJeerÙe lJejCe×TBÛeeF& (=m×g×h)

Tpee& mebj#eCe keâe efveÙece

Tpee& ve lees GlheVe keâer pee mekeâleer nw Deewj ve ve° keâer peemekeâleer
nw~ DeLee&led efJeÕe keâer mebhetCe& Tpee& keâe heefjceeCe efmLej jnlee nw~ efmehe&â
Skeâ ™he mes otmejs ™he ceW heefjJeefle&le keâer pee mekeâleer nw~

ieg™lJeekeâ<e&Ce
ieg®lJeekeâ<e&Ce yeue (Gravitational force) - yeÇÿeeC[ ceW

DeJeefmLele oes keâCeeW kesâ ceOÙe keâeÙe&jle Jen yeue, efpememes oesveeW keâCe
Skeâ-otmejs keâes Deheveer Deesj Deekeâef<e&le keâjles nQ~ ieg™lJeekeâ<e&Ce yeue
keânueelee nw~
 Ùeefo oesveeW keâCeeW keâe õJÙeceeve m1 SJeb m2 nes leLee oesveeW

Skeâ-otmejs mes r otjer hej DeJeefmLele neW, lees ieg®lJeekeâ<e&Ce yeue

2r
2m1m

GF 

peneB  G = 6.67 × 10-11Nm2/Kg2

= meeJe&ef$ekeâ ieg®lJeekeâ<e&Ce efveÙeleebkeâ
 G keâe ceeve meYeer peien meceeve neslee nw~ Fmekeâe ceeve

kesâJesefv[Me ves %eele efkeâÙee~

ieg®lJe yeue

he=LJeer efkeâmeer Jemleg keâes efpeme yeue mes Deheveer Deesj KeeRÛeleer nw Gme
yeue keâes ieg™lJe yeue keânles nQ~

ieg®lJeerÙe lJejCe

ieg®lJe yeue kesâ keâejCe pees lJejCe GlheVe neslee nw, Gmes ieg®lJeerÙe
lJejCe keânles nQ~

Fmes g mes metefÛele efkeâÙee peelee nw-
 g keâe ceeve he=LJeer kesâ YetceOÙe jsKee (efJe<egJele jsKee) hej vÙetvelece

neslee nw~
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 g keâe ceeve he=LJeer kesâ OegÇJe hej cenòece neslee nw~
 he=LJeer keâer melen mes Thej Ùee veerÛes peeves hej g keâe ceeve Iešlee

nw~
 he=LJeer keâer IetCe&ve ieefle yeÌ{ves hej 'g' keâe ceeve keâce nes peelee nw~
 he=LJeer keâer IetCe&ve ieefle Iešves hej 'g' keâe ceeve yeÌ{ peelee nw~
 he=LJeer kesâ kesâvõ hej g keâe ceeve MetvÙe neslee nw~

Yeej

efpeme yeue Éeje he=LJeer efkeâmeer Jemleg keâes Deheves kesâvõ keâer Deesj
KeeRÛeleer  nw, Gme yeue keâes Jemleg keâe Yeej keâne peelee nw~ Yeej (W)
= F = mg
 he=LJeer kesâ kesâvõ hej Yeej MetvÙe neslee nw~
 Yeej Skeâ meefoMe jeefMe nw~ Yeej keâes keâceeveeroej leguee  mes ceehee

peelee nw~ (veesš: Ûebõcee hej efkeâmeer efheb[ keâe Yeej he=LJeer hej
Gmekesâ Yeej keâe 1/6 iegCee neslee nw)~

 he=LJeer keâe õJÙeceeve Ûevõcee kesâ õJÙeceeve mes 81.5 iegveer
(ueieYeie) DeefOekeâ nw~

 he=LJeer keâer ef$epÙee Ûevõcee keâer ef$epÙee mes ueieYeie Ûeej iegveer
DeefOekeâ nw~

efueheäš ceW efheC[ keâe Yeej

 peye efueheäš lJejCe a kesâ meeLe Thej keâer Deesj peeleer nw, lees
efueheäš ceW efmLele efheb[ keâe Yeej yeÌ{e ngDee Øeleerle neslee nw~

 peye efueheäš lJejCe a kesâ meeLe veerÛes keâer Deesj peeleer nw, lees
efueheäš ceW efmLele efheb[ keâe Yeej Ieše ngDee Øeleerle neslee nw~

 peye efueheäš Skeâ meceeve Jesie (a = 0) mes Thej Ùee veerÛes peeleer
nw, lees efueheäš ceW efmLele efheb[ kesâ Yeej ceW keâesF& heefjJele&ve veneR
Øeleerle neslee nw~

 Ùeefo veerÛes Glejles meceÙe efueheäš keâer [esjer štš peeS lees Jen cegòeâ
efheC[ keâer YeeBefle veerÛes efiejleer nw

 Ùeefo efueheäš kesâ veerÛes efiejles meceÙe efueheäš keâe lJejCe ieg®lJeerÙe
lJejCe mes DeefOekeâ nes, lees efueheäš ceW efmLele efheC[ heâMe& mes
G"keâj Gmekeâer Úle mes škeâje peeÙesiee~

Ghe«en
 efkeâmeer «en kesâ ÛeejeW Deesj heefj›eâcee keâjves Jeeues efheC[ keâes Gme «en

keâe Ghe«en keânles nQ~ GoenjCe kesâ efueS Ûevõcee, he=LJeer keâe
Skeâ Øeeke=âeflekeâ Ghe«en nw~ Fmekesâ Deefleefjòeâ ceveg<Ùe ves Deveskeâ
ke=âef$ece Ghe«en Yeer DeekeâeMe ceW ÚesÌ[s ngS nQ pees ueieeleej he=LJeer
keâer heefj›eâcee keâj jns nQ~

oeye
oeye yeue/#es$eheâue Ùee P = F/A

  Dele: oeye keâe S.I.  cee$ekeâ nw: vÙetšve ceeršj.-2 efpemes Deye

‘heemkeâue’ (pascal, Pa) keânles nQ~ Ùen cee$ekeâ õJÙeeW keâe efJemle=le
DeOÙeÙeve keâjves Jeeues Jew%eeefvekeâ yueemeer heemkeâue (Blaise Pas-
cal) (1623-62) kesâ mecceeve ceW jKee ieÙee nw~ oeye Skeâ DeefoMe
jeefMe nw~
  õJeeW ceW oeye neslee nw- õJe kesâ Devoj õJe kesâ DeCeg

efJeefYeVe efoMeeDeeW ceW DeefveÙeefcele ieefle (random motion) keâjles
jnles nQ~ Fme Øekeâej DeCeg hejmhej leLee yele&ve keâer oerJeejeW mes škeâjeles
jnles nQ~ yele&ve keâer oerJeejW leLee leueer DeCegDeeW keâer škeäkeâj mes yeue
keâe DevegYeJe keâjleer nw~ oerJeej DeLeJee leueer kesâ Øeefle Skeâebkeâ #es$eheâue
hej ueieves Jeeues yeue keâes õJe keâe oeye keânles nQ~

õJeeW ceW oeye efveÙece

(1) efmLej õJe ceW Skeâ ner #eweflepe leue ceW efmLele meYeer efyevogDeeW hej
oeye meceeve neslee nw~

(2) eqmLej õJe kesâ Yeerlej efkeâmeer efyevog hej oeye ØelÙeskeâ efoMee ceW
yejeyej neslee nw~

(3) õJe kesâ Yeerlej efkeâmeer efyevog hej oeye mJelev$e leue mes efyevog keâer
ienjeF& kesâ Deveg›eâceevegheeleer neslee nw~

(4) efkeâmeer efyevog hej õJe keâe oeye kesâ IevelJe hej efveYe&j keâjlee nw~
õJe-oeye mecyevOeer heemkeâue keâe efveÙece

 ØeLece keâLeve: ‘‘Ùeefo ieg®lJeerÙe ØeYeeJe keâes veieCÙe ceevee peeS
lees mevlegueve keâer DeJemLee ceW õJe kesâ Yeerlej ØelÙeskeâ efyevog hej
oyeeJe meceeve neslee nw~ Ùeefo ieg®lJeerÙe ØeYeeJe keâes veieCÙe ve
ceevee peeS lees meceeve ienjeF& hej efmLele meYeer efyevogDeeW hej õJe
keâe oeye meceeve neslee nw~’’

 heemkeâue kesâ efveÙece keâe otmeje keâLeve- ‘‘efkeâmeer yele&ve ceW
yevo õJe kesâ efkeâmeer Yeeie hej Deejesefhele yeue, õJe Éeje meYeer
efoMeeDeeW ceW meceeve heefjceeCe ceW mebÛeefjle keâj efoÙee peelee nw~’’

 yele&ve keâe Deekeâej õJe kesâ oeye keâes ØeYeeefJele veneR keâjlee nw~
 heemkeâue kesâ efveÙece hej DeeOeeefjle kegâÚ Ùev$e nw:
 neF[̂esefuekeâ efueheäš, neF[̂esefuekeâ Øesme Ùee yeÇeÿee Øesme, neF[̂esefuekeâ

yeÇskeâ, Deeefo~
ieueveebkeâ Deewj keäJeLeveebkeâ hej oeye keâe ØeYeeJe
ieueveebkeâ hej ØeYeeJe

 iejce keâjves hej efpeve heoeLeeX keâe DeeÙeleve yeÌ{lee nw, oeye yeÌ{eves
hej Gvekeâe ieueveebkeâ Yeer yeÌ{ peelee nw, pewmes- ceesce, Ieer Deeefo~

 iejce keâjves hej efpeve heoeLeeX keâe DeeÙeleve Iešlee nw, oeye yeÌ{eves
hej Gvekeâe ieueveebkeâ Yeer keâce nes peelee nw, pewmes-yehe&â Deeefo~

keäJeLeveebkeâ hej ØeYeeJe

meYeer õJeeW keâe keäJeLeveebkeâ oeye yeÌ{eves mes yeÌ{ peelee nw~
 JeeÙegceb[ueerÙe oeye (Atmospheric pressure):
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JeeÙegceb[ueerÙe oeye Jen oeye neslee nw, pees heejs kesâ Jeeues Skeâ keâe@uece
kesâ Éeje 00C hej 450 De#eebMe hej mecegõleue hej ueieeÙee peelee nw~
Ùen Skeâ Jeie& mesceer. DevegØemLe keâeš Jeeues heejs kesâ 76cm uecyes
keâe@uece kesâ Yeej kesâ yejeyej neslee nw~ JeeÙegceb[ueerÙe oeye keâe S.I.
cee$ekeâ yeej (Bar) neslee nw~

hueJeve
GlhueeJekeâlee (Buoyancy) - õJe keâe Jen iegCe, efpemekesâ

keâejCe Jen JemlegDeeW hej Thej keâer Deesj Skeâ yeue ueieelee nw,
‘GlhueeJekeâ yeue’ (Buoyant) keânueelee nw~
 Fmekeâe meJe&ØeLece DeOÙeÙeve Deeefke&âceeref[pe ves efkeâÙee Lee~

Deeefke&âceeref[pe keâe efmeæeble

Deiej keâesF& Jemleg efkeâmeer Meevle Deewj efmLej lejue ceW DebMele: Ùee
hetCe&le: [tyeleer nw, lees Fmekesâ Yeej ceW DeeYeemeer keâceer Deeleer nw, pees
keâceer Jemleg kesâ Éeje efJemLeeefhele lejue kesâ Yeej kesâ yejeyej nesleer nw~

hueJeve keâe efveÙece: Fmekesâ oes efveÙece nQ-

1) lewjvesJeeueer Jemleg keâe Jepeve Fmekesâ Éeje efJemLeeefhele õJe kesâ Jepeve
kesâ yejeyej nesvee ÛeeefnS

2) Jemleg keâe ieg®lJe-kesâvõ Deewj Jemleg kesâ Éeje efJemLeeefhele õJe keâe
ieg®lJe kesâvõ Skeâ ner Go«e jsKee (Vertical line) hej nesvee
ÛeeefnS~
IevelJe (Density) : efkeâmeer heoeLe& kesâ Skeâebkeâ DeeÙeleve ceW
GheefmLele heoeLe& kesâ heefjCeece keâes IevelJe keânles nQ

IevelJe
oÇ JÙeceeve
DeeÙeleve

=

 Fmekeâe S.I. cee$ekeâ efkeâ«ee/ceer.3 neslee nw leLee Ùen DeefoMe jeefMe nw~

Deehesef#ekeâ IevelJe

 Deehesef#ekeâ IevelJe = IevelJe
Jemleg keâe IevelJe
 hej heeveer keâes IevelJe

=
4 C0

 Fmekeâe keâesF& cee$ekeâ veneR neslee nw~ Deehesef#ekeâ IevelJe keâes
neF[^esceeršj mes ceehee peelee nw~

 Ùeefo Jemleg keâe IevelJe õJe kesâ IevelJe mes keâce nw, lees Jen Gme
õJe ceW lewjleer nw~

 ueesne heejs hej lewjlee nw, keâejCe efkeâ ueesns keâe IevelJe heejs keâer
Dehes#ee keâce neslee nw~
lewjves kesâ efveÙece- (1) peye Jemleg õJe hej lewjleer nw lees Gmekeâe

Yeej Gmekesâ Éeje nšeS ieS õJe kesâ Yeej kesâ yejeyej neslee nw ~(2)
"esme keâe ieg®lJe-kesâvõ leLee nšeS ieS õJe keâe ieg®lJe kesâvõ oesveeW
Skeâ ner TOJee&Oej jsKee ceW nesves ÛeeefnS~

efcele kesâvõ (Meta centre) - lewjleer ngF& Jemleg Éeje

efJemLeeefhele õJe kesâ ieg®lJe-kesâvõ keâes GlhueeJeve kesâvõ keânles nQ~
GlhueeJeve kesâvõ mes peeves Jeeueer TOJe& jsKee efpeme efyevog hej Jemleg
kesâ ieg®lJe kesâvõ mes peeves Jeeueer ØeejefcYekeâ TOJe& jsKee keâes keâešleer
nw Gmes efcele kesâvõ keânles nQ~

he=‰ leveeJe
memebpekeâ yeue (Cohesive Force) : Skeâ ner heoeLe& kesâ

DeCegDeeW kesâ ceOÙe ueieves Jeeues Deekeâ<e&Ce yeue keâes mebmepe&keâ yeue
keânles nQ~
 "esmeeW keâe memebpekeâ yeue DeefOekeâ leLee õJeeW keâe memebpekeâ yeue

keâce neslee nw~
Deemebpekeâ yeue (Adhesive Force) : oes efYeVe heoeLeeX

kesâ DeCegDeeW kesâ ceOÙe ueieves Jeeues Deekeâ<e&Ce yeue keâes Deemebpekeâ yeue
keânles nQ~
Deemebpekeâ yeue kesâ keâejCe:-
 heeveer keâeBÛe keâes efYeieeslee nw, yuewkeâ yees[& hej Ûee@keâ mes efueKeves hej

De#ej GYej Deeles nQ~
 heerleue kesâ yele&veeW hej efvekesâue keâer heeefueMe keâer peeleer nw~

veesš- peye efkeâmeer õJe-"esme Ùegice kesâ efueS Deemebpekeâ yeue keâe
ceeve õJe kesâ memebpekeâ yeue kesâ ceeve mes DeefOekeâ neslee nw, lees Jen
"esme keâes ieeruee keâj oslee nw~
pewmes- heeveer keâeBÛe hej efÛehekeâlee nw~ heeveer Debiegueer mes efÛehekeâ
peelee nw Deeefo

 peye Deemebpekeâ yeue keâe ceeve õJe kesâ memebpekeâ yeue kesâ ceeve mes
keâce neslee nw, lees Jen "esme keâes ieeruee veneR keâj heelee nw pewmes-
heeje kesâ melen hejn lesue hewâue peelee nw, Lecee&ceeršj ceW heeje veneR
efÛehekeâlee nw~

he=‰ leveeJe (Surface Tension) : õJe keâe Jen iegCe, efpemekesâ
keâejCe keâce mes keâce #es$eheâue Øeehle keâjves keâer ØeJe=efòe nesleer nw leLee
mJeleb$e he=‰ (Surface) meowJe leveeJe keâer efmLeefle ceW jnlee nw~ õJe
kesâ he=‰ keâe Ùen leveeJe ner he=‰-leveeJe keânueelee nw~
 efkeâmeer õJe keâe he=‰-leveeJe õJe kesâ he=‰ hej KeeRÛeer ieF&

keâeuheefvekeâ jsKee keâer FkeâeF& uebyeeF& hej jsKee kesâ uecyeJeled keâeÙe&
keâjlee nw~

 Ùeefo jsKee keâer uebyeeF& (l) hej yeue (F) keâeÙe& keâjlee nw, lees he=‰
leveeJe T = E/l

 Fmekeâe cee$ekeâ vÙetšve/ceeršj SJeb efkeâuees«eece mes.-2 Yeer neslee nw~
 Ùeefo efkeâmeer õJe kesâ he=‰ keâe #es$eheâue A, yeÌ{eves kesâ efueS w

keâeÙe& keâjvee heÌ[bs lees õJe keâe he=‰ leveeJe T = W/A keâeÙe&/
#es$eheâue Je=efæ~ Dele: Fmekeâe cee$ekeâ petue/ceer.2 Yeer nes mekeâlee nw~

 õJe keâe leehe yeÌ{eves hej he=‰-leveeJe keâce nes peelee nw Deewj
›eâeefvlekeâ leehe hej Ùen MetvÙe nes peelee nw~
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MÙeevelee
MÙeevelee
 lejue keâe Jen iegCe, efpemekesâ keâejCe lejue keâer efJeefYeVe hejleeW kesâ

yeerÛe Deehesef#ekeâ ieefle keâe efJejesOe neslee nw, MÙeevelee keânueelee nw~
MÙeeve yeue

lejue keâer oes ›eâceeiele hejleeW kesâ yeerÛe Gvekeâer Deehesef#ekeâ ieefle keâe
efJejesOe keâjves Jeeuee yeue MÙeeve-yeue keânueelee nw~
 õJeeW ceW MÙeevelee DeCegDeeW kesâ ceOÙe ueieves Jeeues memebpekeâ yeueeW

kesâ keâejCe nesleer nw~
 iewmeeW ceW MÙeevelee Fmekeâer Skeâ hele& mes otmejer hele& ceW DeCegDeebs kesâ

mLeeveeblejCe kesâ keâejCe nesleer nw~
 pees õJe efpeleves DeefOekeâ ieeÌ[s nesles nQ, Jes Gleves ner DeefOekeâ MÙeeve

nesles nQ~
 JeeÙeg keâer MÙeevelee heeveer keâer MÙeevelee mes keâce nesleer nw~
 Skeâ DeeoMe& lejue keâer MÙeevelee MetvÙe nesleer nw~
 leehe yeÌ{eves hej õJe keâer MÙeevelee Ieš peeleer nw~ uesefkeâve iewmeeW

keâer yeÌ{ peeleer nw~

mejue DeeJele& ieefle
DeeJeòe& ieefle
keâesF& keâCe Skeâ efveef§ele meceÙeeblejeue ceW Skeâ efveef§ele heLe hej yeej-

yeej Deheveer ieefle keâes ognjelee nw lees, Fme ieefle keâes DeeJele&ve ieefle
keâne peelee nw, Fmekeâe cee$ekeâ meskesâC[ nw~
oesueve ieefle
peye DeeJele& ieefle Skeâ ner heLe hej Skeâ efveef§ele efyevog kesâ efieo& Deeies-
heerÚs (to and fro) nesleer nw, lees Gmes oesueve ieefle keâne peelee nw~
 meYeer oesueve ieefle DeeJele& ieefle nesleer nw uesefkeâve meYeer DeeJele& ieefle

oesueve ieefle veneR nesleer nw~
Skeâ oesueve
oesefuele keâCe keâe ceeOÙe efmLeefle A mes B lekeâ peevee,
 hegve: B mes C lekeâ leLee C mes A lekeâ Deevee Skeâ oesueve

keânueelee nw~
DeeJeòe&keâeue

 Skeâ oesueve hetje keâjves ceW ueiee meceÙe DeeJeòe&keâeue keânueelee
nw~ Fmes T mes metefÛele efkeâÙee peelee nw~ Fmekeâe cee$ekeâ meskesâC[ nw~
DeeJe=efòe

oesueve keâjves Jeeueer Jemleg Skeâ meskeâC[ ceW efpelevee keâcheve keâjleer
nw, Gmes oesueve keâer DeeJe=efòe keâne peelee nw~

Ùeefo DeeJeòe&keâeue T nes lees DeeJe=efòe 
T
1n   Fmekeâe S.I.

cee$ekeâ nš&dpe (Hertz) neslee nw~

mejue DeeJeòe& ieefle

Ùeefo keâesF& keâCe Skeâ mejue jsKee hej ceeOÙe efmLele kesâ FOej-
GOej Fme Øekeâej ieefle keâjW efkeâ Jemleg keâe lJejCe ceeOÙe efmLeefle mes
Jemleg kesâ efJemLeeheve kesâ meceevegheeleer neslee nw leLee lJejCe keâer efoMee
ceeOÙe efmLeefle keâer Deesj nes lees Gmekeâer ieefle keâes ‘mejue DeeJele& ieefle’
keâne peelee nw~ Fmes meb#eshe ceW S.H.M. keânles nQ~

S.H.M. keâjvesJeeuee keâCe peye ceeOÙe efmLeefle mes iegpejlee
nw, lees-
 Gmekeâe lJejCe MetvÙe SJeb Jesie DeefOekeâlece neslee nw~
 efmLeeflepe Tpee& MetvÙe SJeb ieeflepe Tpee& DeefOekeâlece nesleer nw~
 Gme hej keâesF& yeue veneR keâeÙe& keâjlee nw~
 S.H.M. keâjvesJeeuee keâCe peye Deheves ieefle kesâ Deble efyevog mes

iegpejlee nw, lees-
 Gmekeâe lJejCe DeefOekeâlece SJeb Jesie MetvÙe neslee nw
 ieeflepe Tpee& MetvÙe SJeb efmLeeflepe Tpee& DeefOekeâlece nesleer nw~
 Gme hej keâeÙe&jle ØelÙeeveÙeve yeue DeefOekeâlece neslee nw~

mejue ueesuekeâ (Simple pendulum) : Jewmeer JÙeJemLee
efpemeceW Skeâ [esjer kesâ Skeâ efmejs ÂÌ{ DeeOeej mes yeBOee neslee nw leLee Gmekesâ
otmejs efmejs hej "esme ieesues keâes ueškeâe efoÙee peelee nw ~ Fmeer JÙeJemLee
keâes mejue ueesuekeâ keâne peelee nw~

lejbie
lejbie (Wave) : Ùen Skeâ Øekeâej keâe efJe#eesYe nw, efpemeceW

ceeOÙece kesâ keâCe mLeeveebleefjle veneR nesles nQ, yeefukeâ Skeâ ner peien
keâcheve keâjles nQ~

lejbie cegKÙele: oes Øekeâej kesâ nesles nQ-
(1) ØelÙeemLe lejbie (Elastic Waves) : Jes lejbies,

efpevnW ieceve kesâ efueS ceeOÙece keâer DeeJeMÙekeâlee nesleer nw, Fvekesâ oes
Yeeie nQ-
(De) DevegowOÙe& lejbie (Longitudinal waves)- peye

lejbie ieefle keâer efoMee ceeOÙece kesâ keâCeeW kesâ kebâheve keâjves keâer
efoMee ceW nesleer nw, lees Fme lejbie keâes DevegowOÙe& lejbie keânles nQ~

(ye) DevegØemLe lejbie (Transverse waves) - peye
lejbie ieefle keâer efoMee ceeOÙece kesâ keâCeeW kesâ kebâheve keâjves keâer
efoMee ceW uecyeJele nesleer nw, lees Fme lejbie keâes DevegØemLe lejbie
keânles nQ~ DevegØemLe lejbie ceW Meer<e& SJeb ieòe& yeveles nQ~

(2) efJeÅegle ÛegbyekeâerÙe lejbie (Electromagnetic
Waves)- Jewmes lejbies, efpevekesâ ieceve kesâ efueS ceeOÙece keâer DeeJeMÙekeâlee
veneR nesleer nw, efJeÅegle ÛegcyekeâerÙe lejbie keânueelee nw~
 Fmekeâer Ûeeue ØekeâeMe keâer Ûeeue kesâ yejeyej nesleer nw~ DeeJesMe

MetvÙe neslee nw~
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 efJeÅegle ÛegcyekeâerÙe lejbies heâesše@ve keâer yeveer nesleer nw~
 Fmekeâe lejbieowOÙe& heefjmej 10-14 ceer. mes 104 ceer. lekeâ neslee nw~
 Ùen Goemeerve nesleer nw~ Ùen DevegØemLe nesleer nw~ Fmekesâ heeme

Tpee& SJeb mebJesie nesles nQ~
 Fmekeâer DeJeOeejCee cewkeämeJesue kesâ Éeje Øeefleheeefole keâer ieÙeer~
OJeefve lejbie

OJeefve lejbie (Sound wave) : Jen DevegowOÙe& lejbie, efpemekeâer
DeeJe=efòe 20Hz mes 20000Hz kesâ yeerÛe nesleer nw OJeefve lejbie
keânueelee nw~ Fmekeâer DevegYetefle nceW Deheves keâeveeW Éeje nesleer nw~
DeLee&led Fmes ceveg<Ùe megve mekeâlee nw~ Dele: OJeefve Meyo keâe ØeÙeesie
kesâJeue GvneR lejbieeW kesâ efueS efkeâÙee peelee nw, efpevekeâer DevegYetefle nceW
Deheves keâeveeW Éeje nesleer nw~

OJeefve keâer Ûeeue (Speed of sound) : efkeâmeer ceeOÙece ceW
OJeefve keâer Ûeeue kesâJeue ceeOÙece kesâ iegCeeW hej efveYe&j keâjleer nw, OJeefve
lejbie kesâ DeeÙeece DeLeJee oue (shape) hej veneR, ceeOÙece kesâ Jes iegCe,
efpevekesâ Éeje lejbie keâer Ûeeue efveÙebef$ele nesleer nw, ØelÙeemLelee (Elastic-
ity) leLee peÌ[lJe (Inertia) nw~

lejbie keâer leer›elee
OJeefve œeesle leer›elee ([smeeryeue ceW)
meeOeejCe yeeleÛeerle 30-40
peesj mes yeeleÛeerle 50-60
hegâmehegâmeenš 15-20
Deekexâmšê 110
pesš-efJeceeve 140-150
meeFjve 110-120
efcemeeFue 180

[e@huej ØeYeeJe (Doppler's effect) - peye efkeâmeer OJeefve
œeesle Deewj ßeeslee kesâ yeerÛe Deehesef#ekeâ ieefle nesleer nw, lees OJeefve keâer
DeeYeemeer DeeJe=efòe yeoueer ngF& Øeleerle nesleer nw, Fmes ner [e@huej keâe
ØeYeeJe keânles nQ~

OJeefve keâe hejeJele&ve (Reflection of sound) - OJeefve
peye Skeâ ceeOÙece mes Ûeuekeâj otmejs ceeOÙece kesâ he=‰ mes škeâjeves hej
henues ceeOÙece ceW Jeeheme ueewš Deeleer nw, Fme Øeef›eâÙee keâes OJeefve keâe
hejeJele&ve keânles nQ~ OJeefve keâe lejbieowOÙe& DeefOekeâ nesves kesâ keâejCe
Fmekeâe hejeJele&ve yeÌ[s Deekeâej kesâ he=‰eW mes neslee nw~ FmeerefueS OJeefve
keâe hejeJele&ve oerJeejeW, heneÌ[eW leLee he=LJeer leue meYeer mes nes peelee nw~

OJeefve keâe DeheJele&ve (Refraction of Sound)- OJeefve
lejbies peye Skeâ ceeOÙece mes otmejs ceeOÙece ceW peeleer nw, lees Gvekeâe
DeheJele&ve nes peelee nw, DeLee&led Jes Deheves heLe mes efJeÛeefuele nes peeleer nw~

OJeefve lejbieeW keâe DeheJele&ve JeeÙeg keâer efYeVe-efYeVe hejleeW keâe leehe
efYeVe-efYeVe nesves kesâ keâejCe neslee nw~ FmeerefueS OJeefve lejbies peye iece&
JeeÙeg mes "b[er JeeÙeg ceW Ùee "b[er JeeÙeg mes iece& JeeÙeg ceW mebÛeefjle nesleer

nw, lees Deheves ceeie& mes efJeÛeefuele nes peeleer nw~
OJeefve keâe efJeJele&ve (Deffraction of Sound): OJeefve

keâe lejbieowOÙe& 1 ceer. keâer keâesefš keâe neslee nw~ peye Fmeer keâesefš keâe
keâesF& DeJejesOe OJeefve kesâ ceeie& ceW Deelee nw, lees OJeefve DeJejesOe kesâ
efkeâveejs mes cegÌ[keâj Deeies yeÌ{ peeleer nw~ Fme Iešvee keâes OJeefve keâe
efJeJele&ve keânles nQ~

OJeefve keâe JÙeeflekeâjCe (Interference of sound):
peye meceeve DeeJe=efòe Ùee DeeÙeele keâer oes OJeefve-lejbies Skeâ meeLe efkeâmeer
efyevog hej hengBÛeleer nQ, lees Gme efyebog hej OJeefve Tpee& keâe hegve:
efJelejCe nes peelee nw~ Fme Iešvee keâes OJeefve keâe JÙeeflekeâjCe keânles
nQ~ Ùeefo oesveeW lejbies efJehejerle keâuee ceW hengBÛeleer nw, lees JeneB hej
leer›elee vÙetvelece nesleer nw, Fmes efJeveeMeer (Destructive) JÙeeflekeâjCe
keânles nQ~

T<cee
T<cee keâer Øeke=âefle (Nature of Heat) - Tâ<cee Tpee&

keâe ner Skeâ ™he nw, hejvleg Ùen Jen Tpee& nw pees Skeâ Jemleg mes otmejer
Jemleg ceW kesâJeue leeheevlej (temperature difference) kesâ keâejCe
mLeeveevleefjle nesleer nw~

ØelÙeskeâ heoeLe& DeCegDeeW mes yevee neslee nw leLee DeCeg hejmhej yeue
Yeer ueieeles nQ~ Dele: GveceW efmLeeflepe Tpee& nesleer nw~ DeCeg DeefveÙeefcele
ieefle Yeer keâjles jnles nQ~ Fmemes GveceW ieeflepe Tpee& Yeer nesleer nw~
heoeLe& kesâ DeCegDeeW keâer mechetCe& efmLeeflepe Tpee& Je ieeflepe Tpee& kesâ
Ùeesie keâes Gmekeâer Deevleefjkeâ Tpee& (internal energy) keânles nQ~

Ùeefo yehe&â kesâ oes šgkeâÌ[eW keâes Deeheme ceW jieÌ[e peeS lees yehe&â efheIeue
peeleer nw~ Fmekeâe DeeMeÙe Ùen nw efkeâ jieÌ[ves ceW nce pees keâeÙe& keâjles nQ
GmeceW yehe&â kesâ DeCegDeeW keâer ieeflepe Tpee& yeÌ{ peeleer nw~ Ùen yeÌ{er ngF&
ieeflepe Tpee& ner yehe&â keâes efheIeueves ceW ØeÙegòeâ ngF& T<cee nw~ Ùeneb hej
yehe&â kesâ šgkeâÌ[eW keâes jieÌ[ves ceW efkeâÙee ieÙee keâeÙe& T<ceerÙe Tpee& ceW yeoue
ieÙee nw~
T<cee kesâ cee$ekeâ
 Fmekeâe S.I. cee$ekeâ petue nw~
 kewâueesjer (Calorie) - 1 «eece peue keâe leehe 10C yeÌ{eves kesâ

efueS DeeJeMÙekeâ T<cee keâer cee$ee keâes kewâueesjer keâne peelee nw~
 Devleje&°^erÙe kewâueesjer (International calorie) - 1 «eece

Megæ peue keâe leehe 14.50C mes 15.50C lekeâ yeÌ{eves kesâ efueS
DeeJeMÙekeâ T<cee keâer cee$ee keâes 1 Debleje&°^erÙe kewâueesjer keâne
peelee nw~

 efyeÇefšMe Lece&ue Ùetefveš (B.Th.U.) : Skeâ heewC[ peue keâe leehe
10 heâejsveneFš (10F) yeÌ{eves kesâ efueS DeeJeMÙekeâ T<cee keâer
cee$ee keâes 1 B.Th.U. keânles nQ~

 1 B.Th.U. = 252 kewâueesjer/1 = kewâueesjer 4.186 petue 1
heewC[ = 453 «eece
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leehe (Temperature): Jen keâejCe efpememes T<ceerÙe Tpee&

keâe mLeeveeblejCe neslee nw, leehe keânueelee nw~
T<ceeieeflekeâer keâe MetvÙeJeeB efveÙece (Zeroth law of

thermodynamics): efkeâmeer efheC[ keâe leehe efheb[ keâer Jen
DeJemLee nw, pees efveOee&efjle keâjlee nw efkeâ efheb[ efkeâmeer otmejs efheb[ kesâ
meeLe leeheerÙe meblegueve ceW nw Ùee veneR~

leeheceeheer (Thermometer): efkeâmeer efheC[ keâe leehe efpeme
Ùeb$e kesâ Éeje ceehee peelee nw, Gmes leeheceeheer Ùee Lecee&ceeršj keânles nQ~

efnceebkeâ (Ice Point) : pecelesie ngS yehe&â kesâ leehe keâes efnceebkeâ
keânles nQ~

Yeehe-efyevog (Steam point): heejs kesâ 760 efceceer oeye hej
Gyeueles ngS Megæ peue kesâ leehe keâes Yeehe-efyevog keânles nQ~

ØekeâeMe
ØekeâeMe Skeâ Øekeâej Tpee& nw, efpemes ieceve kesâ efueS ceeOÙece keâer

DeeJeMÙekeâlee veneR nesleer nw~
 Ùen efJeÅegled ÛegbyekeâerÙe lejbie kesâ ™he ceW mebÛeefjle neslee nw~
 Fmekeâe lejbie owOÙe& 3900Å mes 7800Å kesâ yeerÛe neslee nw
 ØekeâeMe kesâ heâesše@ve efmeæevle kesâ Devegmeej, ØekeâeMe Tpee& kesâ

Úesšs-Úesšs yeb[ueeW kesâ ™he ceW Ûeuelee nw, Fmes heâesše@ve keânles nQ~
 ØekeâeMe lejbie DevegØemLe nesleer nw~
 JeeÙeg Ùee efveJee&le ceW ØekeâeMe keâer Ûeeue meyemes DeefOekeâ 3×108 m/

s nesleer nw~
 Ùen meerOeer jsKee ceW ieceve keâjlee nw~
 metÙe& mes ØekeâeMe keâes he=LJeer lekeâ Deeves ceW 8 efceveš 19 meskesâC[

keâe meceÙe ueielee nw~
 Ûebõcee mes hejeJeefle&le ØekeâeMe keâes he=LJeer lekeâ Deeves ceW 1.28

meskesâC[ keâe meceÙe ueielee nw~
ØekeâeMe keâer Ûeeue : ØekeâeMe keâer Ûeeue ceeOÙeceeW kesâ DeheJele&veebkeâ

hej efveYe&j keâjleer nw~ ceeOÙece keâe DeheJele&veebkeâ DeefOekeâ nesves hej
ØekeâeMe keâer Ûeeue keâce nesieer~

Øeoerhle JemlegSB (Luminous bodies) : mJeÙeb ØekeâeMeceeve
JemlegSB Øeoerhle JemlegSB keânueeleer nw~ pewmes- metÙe&, efJeÅegled yeuye,
keQâef[ue, pegievet  FlÙeeefo~

DeØeoerhle JemlegSB (Non luminous bodies) : otmejs kesâ
ØekeâeMe mes ØekeâeMeceeve JemlegSB DeØeoerhle JemlegSB keânueeleer nw~ pewmes:
uekeâÌ[er, efkeâleeye, šsyegue Deeefo~

heejoMe&keâ JemlegSB (Transparent bodies) : Jes JemlegSB
efpevemes neskeâj ØekeâeMe keâer meYeer efkeâjCeW efvekeâue peeleer nw, pewmes-
keâeBÛe, peue Deeefo

heejYee<eer JemlegSB (Translucent bodies) : Jes JemlegSB,
efpevemes neskeâj ØekeâeMe keâer kegâÚ efkeâjCeW efvekeâue heeleer nQ, pewmes- lesue
ueiee ngDee keâeiepe, Leerve heshej, efIemee ngDee keâeBÛe~

DeheejoMe&keâ JemlegSB (Opaque bodies) : Jes JemlegSB
efpevemes neskeâj ØekeâeMe keâer efkeâjCeW yeenj veneR efvekeâue heeleer nQ, pewmes-
Oeeleg, uekeâÌ[er Deeefo~

jbie
ØeeLeefcekeâ jbie (Primary Colour) : ueeue (Red),

veeruee (Blue), nje (Green)
efÉleerÙekeâ jbie (Secondary colour) : heeruee (Yel-

low) , cewpesCše (Magenta), mÙeeve (Cyan)
mebhetjkeâ jbie (Complementary colours)
ueeue + mÙeeve = mehesâo
nje  + cewpesvše = mehesâo
veeruee + heeruee = mehesâo
jbieerve šer.Jeer. ceW ueeue, nje SJeb veeruee jbie keâe GheÙeesie

efkeâÙee peelee nw~ keâeueer Jemleg: Ùen Jemleg meYeer jbieeW keâes
DeJeMeesef<ele keâj uesleer nw~ FmeefueS keâeueer efoKeeF& osleer nw~ DeLee&led
Jemleg efpeme jbie keâes hejeJeefle&le keâjleer nw, Jemleg keâe Jener jbie neslee nw~

Âef° oes<e
oes<e efoKeeF& osves efoKeeF& veneR keâejCe efveJeejCe

keâer efmLeefle osves keâer efmLeefle
efvekeâšÂef° oes<e (Myopia) vepeoerkeâ otj 1. ieesueeF& keâe yeÌ{ peevee DeJeleue ueQme

2. heâeskeâme otjer Ieš peevee
otjÂef° oes<e (Hypermetropia) otj vepeoerkeâ 1. ieesueeF& keâe Ieš peevee Gòeue ueQme

2. heâeskeâme otjer yeÌ{ peevee
pejeÂef° oes<e (Presbyopia) 00 otj Je vepeoerkeâ meecebpeve #ecelee Ieš peevee yeeFheâeskeâue ueWme
Deefyevogkeâlee Ùee TOJe& keâe@efve&Ùee kesâ Skeâ yesueveekeâej ueQme leue ceW pÙeeoe
Âef° Jew<ecÙe #eweflepe Je›eâ SJeb Skeâ
(Astigmatism). (-) leue ceW keâce Je›eâ
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1. ºãõÀãñ½ããè›À ½ãò •ãÊã ‡ãñŠ Ô©ãã¶ã ¹ãÀ ¹ããÀñ ‡ãŠã „¹ã¾ããñØã
ãä‡ãŠ¾ãã •ãã¦ãã Öõý ‡ã‹¾ããòãä‡ãŠ?

1. ¹ããÀã Íãì® ‚ãÌãÔ©ãã ½ãò ¹ãÆã¹¦ã Öãñ¦ãã Öõý
2. ¹ããÀñ ‡ãŠã Üã¶ã¦Ìã ‚ããä£ã‡ãŠ Ìã ÌããÓ¹ã ªãºã ‡ãŠ½ã Öãñ¦ãã

Öãñ¦ãã Öõý
3. ¹ããÀñ ½ãò Þã½ã‡ãŠ Öãñ¦ããè Öõ ƒÔããäÊã† ƒÔã‡ãŠã Ô¦ãÀ ‚ããÔãã¶ããè

Ôãñ ¹ãü¤ã •ãã Ôã‡ãŠ¦ãã Öõý
4. ¹ããÀñ ‡ãŠã Üã¶ã¦Ìã ‚ããä£ã‡ãŠ Ìã ÌããÓ¹ã ªãºã ‡ãŠ½ã Öãñ¦ãã Öõ

„¦¦ãÀ ¹ããÀñ ‡ãŠã Üã¶ã¦Ìã ‚ããä£ã‡ãŠ Ìã ÌããÓ¹ã ªãºã ‡ãŠ½ã
Öãñ¦ãã Öãñ¦ãã Öõý

2. Ôã½ãì³ ‡ãŠãè ØãÖÀãƒÃ ½ãã¹ã¶ãñ ‡ãñŠ ãäÊã† „¹ã¾ããñØã
ãä‡ãŠ¾ãã •ãã¶ãñ ÌããÊãã ¾ãâ¨ã ‡ãŠÖÊãã¦ãã Öõý

1. ¹ãñŠ©ããñ½ããè›À
2. Öãƒ¡Èãñ½ããè›À
3. ½ãõ¶ããñ½ããè›À
4. †Ê›ãè½ããè›À

„¦¦ãÀ ¹ãñŠ©ããñ½ããè›À

3. †‡ãŠ ¹ãìŠ›ºããùÊã •ãºã •ã½ããè¶ã ¹ãÀ ãäØãÀ¦ããè Öõ ¦ããñ ÌãÖ
…¹ãÀ ‚ãã¦ããè Öõý ‡ã‹¾ããòãä‡ãŠ ?

1. ¾ãÖ ‚ãâªÀ Ôãñ ŒããÊããè Öãñ¦ããè Öõý
2. ¾ãÖ ÀºãÀ ‡ãŠãè ºã¶ããè Öãñ¦ããè Öõý
3. ¾ãÖ ºãÖì¦ã ÖÊ‡ãŠãè Öãñ¦ããè Öõ ‚ããõÀ Ìãã¾ãì ‡ãñŠ ¹ãÆãä¦ãÀãñ£ã

‡ãŠãñ ‡ãŠ½ã ‡ãŠÀ¶ãñ ½ãò Ôãàã½ã Öãñ¦ããè Öõý
4. ƒÔã½ãò ¹ãÆ¦¾ãÔ¦ã¦ãã ‡ãŠã Øãì¥ã Öãñ¦ãã Öõý

„¦¦ãÀ ƒÔã½ãò ¹ãÆ¦¾ãÔ¦ã¦ãã ‡ãŠã Øãì¥ã Öãñ¦ãã Öõý

4. £Ìããä¶ã ¦ãÀâØããò ‡ãŠãè ¦ããèÌãÆ¦ãã ãä‡ãŠÔãÔãñ ãä¶ã£ããÃãäÀ¦ã Öãñ¦ããè
Öõý

1. Øããä¦ã ¹ãÀ
2. ‚ãã¾ãã½ã ¹ãÀ
3. ¦ãÀâØã ¹ãÀ
4. ‚ããÌãðãä¦ã ¹ãÀ

„¦¦ãÀ ‚ãã¾ãã½ã ¹ãÀ

5. ØãÆãèÓ½ã ¨ãÉ¦ãì ½ãò Ö½ãò ¹ãâŒãñ ‡ãñŠ ãä¶ãÞãñ ‚ãÞœã ÊãØã¦ãã
Öõý ‡ã‹¾ããòãä‡ãŠ?

1. Ö½ããÀñ …¹ãÀ Ÿâ¡ãè ÖÌãã ¹ãõŠ‡ãŠ¦ãã Öõý
2. ¾ãÖ ÖÌãã „¦¹ã¸ã ‡ãŠÀ¦ãã Öõ •ããñ ÍãÀãèÀ Ôãñ „Ó½ãã ‡ãŠãñ ªîÀ

‡ãŠÀ ªñ¦ãã Öõý
3. ¾ãÖ ÔãâÌãÖ¶ã ¹ãÌã¶ã „¦¹ã¸ã ‡ãŠÀ¦ãã Öõý
4. ÖÌãã ‡ãŠãè Øããä¦ã ‡ãŠãñ ºã¶ãã† ÀŒã¦ãã Öõý ãä•ãÔãÔãñ ÔÌãñª

(¹ãÔããè¶ãñ) ‡ãŠã ÌããÓ¹ããè‡ãŠÀ¥ã ºãü¤ •ãã¦ãã Öõý
„¦¦ãÀ ÖÌãã ‡ãŠãè Øããä¦ã ‡ãŠãñ ºã¶ãã† ÀŒã¦ãã Öõý ãä•ãÔãÔãñ

ÔÌãñª (¹ãÔããè¶ãñ) ‡ãŠã ÌããÓ¹ããè‡ãŠÀ¥ã ºãü¤ •ãã¦ãã
Öõý

(†½ã¹ããè†Ôã‚ããƒÃ -2017)

6. ÌããÖ¶ããò ´ãÀã ¦ã¾ã ‡ãŠãè ØãƒÃ ªîÀãè ‡ãŠãñ ½ãã¹ã¶ãñ ½ãò
............. „¹ã‡ãŠÀ¥ã ‡ãŠã „¹ã¾ããñØã
ãä‡ãŠ¾ãã •ãã¦ãã Öõý

1. ÞããÊã½ãã¹ããè
2. ¹ã©ã½ãã¹ããè
3. ‚ãã³Ã¦ãã½ãã¹ããè
4. ÖãƒÃ¡Èãñ½ããè›À

„¦¦ãÀ ¹ã©ã½ãã¹ããè

7. ¹ãÆ©ã½ã ¹ãÆãä¦ãºãâ£ã¶ã †¶ã•ããƒ½ã ãä•ãÔãñ ‚ãÊãØã
ãä‡ãŠ¾ãã Øã¾ãã ©ãã ............. ý

1. ƒÃ‡ãŠãñ ‚ããÀ‚ããƒÃ 2. ãäÖ¶ª - ýý
3. ‚ãÊãî - ý 4. ºãõ½ã †Þã‚ããƒÃ

„¦¦ãÀ ãäÖ¶ª - ýý

8. £Ìããä¶ã ãä‡ãŠÔã Ô©ãã¶ã Ôãñ Øããä¦ã ¶ãÖãé ‡ãŠÀ Ôã‡ãŠ¦ããè ?
1. ãä¶ãÌããÃ¦ã
2. Ô›ãèÊã
3. Öãƒ¡Èãñ•ã¶ã ØãõÔã
4. •ãÊã

„¦¦ãÀ ãä¶ãÌããÃ¦ã
(†½ã¹ããè†Ôã‚ããƒÃ -2016)

ãä¹ãœÊããè ¹ãÀãèàãã‚ããò ½ãò ¹ãîœñ ¹ãÆÍ¶ã
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ÀÔãã¾ã¶ã ãäÌã—ãã¶ã (Chemistry)
jmeeÙeve–efJe%eeve keâer Jen MeeKee nw efpemekesâ Debleie&le

heoeLeeX kesâ iegCeeW, mebie"ve, mebjÛevee SJeb GmeceW nesves Jeeues
jemeeÙeefvekeâ SJeb Yeeweflekeâ heefjJele&veeW keâe DeOÙeÙeve efkeâÙee
peelee nw~ CHEMISTRY Meyo keâer Glheefòe efceœe kesâ
ØeeÛeerve veece keâerefceÙee mes ngF& nw~

jmeeÙeve efJe%eeve keâer ØecegKe MeeKeeSB
 Yeeweflekeâ jmeeÙeve- Yeeweflekeâ jmeeÙeve, jmeeÙeve Meem$e keâer

Jen MeeKee nw, efpemekesâ Debleie&le DeefYekeâejkeâeW kesâ Yeeweflekeâ iegCe leLee
Deece ef›eâÙeeDeesb hej Yeeweflekeâ heefjJele&ve kesâ ØeYeeJe Éeje Gve efmeæevleeW
keâe DeOÙeÙeve efkeâÙee peelee nw, efpeve hej õJÙe kesâ Jes heefjJele&ve
DeeOeeefjle nesles nQ, efpevekeâes jemeeÙeefvekeâ DeefYeef›eâÙee keâne peelee nw~
 Dekeâeye&efvekeâ jmeeÙeve- Fmekesâ Debleie&le keâeye&ve kesâ DeueeJee

DevÙe meYeer lelJeeW SJeb Gvekesâ ÙeewefiekeâeW kesâ yeejs ceW DeOÙeÙeve efkeâÙee
peelee nw~
 keâeye&efvekeâ jmeeÙeve- Fmekesâ Debleie&le keâeye&ve kesâ ÙeewefiekeâeW

kesâ yeejs ceW DeOÙeÙeve efkeâÙee peelee nw~
 JewMuesef<ekeâ jmeeÙeve- Fmekesâ Devleie&le õJÙe SJeb ÙeewefiekeâeW

kesâ mebie"ve kesâ yeejs ceW DeOÙeÙeve efkeâÙee peelee nw~
 pewJe jmeeÙeve- Fmekesâ Debleie&le peerJeOeeefjÙeeW ceW nesves Jeeueer

jemeeÙeefvekeâ DeefYeef›eâÙeeDeesb leLee JevemheefleÙeeW leLee peblegDeesb mes Øeehle
heoeLeeX keâe DeOÙeÙeve efkeâÙee peelee nw~
 DeewÅeesefiekeâ jmeeÙeve- Fmekesâ Debleie&le heoeLeeX kesâ Je=no

efvecee&Ce keâjves mecyevOeer efveÙeceeW, efmeæevleeW SJeb efJeefOeÙeeW keâe DeOÙeÙeve
efkeâÙee peelee nw~
 ke=âef<e jmeeÙeve- Fmekesâ Debleie&le ke=âef<e mes mecyeefvOele jmeeÙeve

SJeb ke=âef<e ceW Gvekesâ ØeYeeJeeW leLee ce=oe kesâ mebie"ve, peerJeeCegveeMekeâeW
Deeefo kesâ yeejs ceW DeOÙeÙeve efkeâÙee peelee nw~

hejceeCeg
hejceeCeg Keespe meved 1803 F&. pee@ve [e@ušve ves keâer Leer~
hejceeCeg Goemeerve nesles nQ~
hejceeCeg efJeYeepÙe neslee nw~
hejceeCeg kesâ meg#ce keâCe ØecegKe nQ- Fueskeäš^e@ve, Øeesše@ve Deewj

vÙetš^e@ve~
Fueskeäš^e@ve keâer Keespe pes.pes. Lee@cmeve ves keâer Leer~
Øeesše@ve keâer Keespe ieesu[mšerve ves keâer Leer~
vÙetš^e@ve keâer Keespe ÛeskeâefJe[ ves keâer Leer~
veeefYekeâerÙe efmeæeble keâe Øeefleheeove joj Heâes[& ves efkeâÙee~
hejceeCeg kesâ Øekeâej efceßeCe, lelJe Deewj Ùeewefiekeâ nQ~

efceßeCe keâe meg$e veneR neslee nw- pewmes Ûeerveer- C11H22O11,
  iuetkeâespe C6H12O6 ,
lelJe Skeâ pewmes nesles nQ pewmes - H+H = H2

Ùeewefiekeâ keâe met$e neslee nw, Ùeewefiekeâ keâe Deueie-Deueie hejceeCeg mes
efvecee&Ce neslee nw~ pewmes peue- H2O,

   Ûeerveer - C11H22O11 , iuetkeâespe C6H12O6 ,
hejceeCeg kesâ yeerÛeeW-yeerÛe veeefYekeâ neslee nw SJeb veeefYekeâ kesâ Devoj

Øeesše@ve Je vÙetš^e@ve neslee nw Deewj keâ#ee ceW Fueskeäš^e@ve neslee nw~
veeefYekeâ ceW Øeesše@veeW Deewj vÙetš̂veeW kesâ Ùeesie keâes vÙetefkeäueDee@ve keânles

nQ~
efkeâmeer lelJe kesâ hejceeCeg kesâ veeefYekeâ ceW GheefmLele Øeesše@ve Deewj

vÙetš^e@ve keâer mebKÙeeDeeW kesâ ÙeesieHeâue keâes Gme hejceeCeg keâe
õJÙeceeve mebKÙee keânles nQ~

vÙetš^e@ve Skeâ Goemeerve keâCe nw~

neFš^espeve iewme
neFš^espeve nukeâe lelJe / DeeJeeje lelJe neslee nw~
neFš^espeve JeeÙeg Ùee Dee@efkeämepeve ceW peuelee nw~
meyemes pÙeeoe neFš^espeve iewme yeÇÿeeCe ceW nesleer nw~
neFš^espeve meJee&efOekeâ G<ceerÙe ceeve Jeeuee FËOeve nw~
neFš^espeve iewme keâe GheÙeesie GSLV ÙeeveeW ceW efkeâÙee peelee nw~
Ùen DeeJele& meejCeer keâe meyemes henuee lelJe nw~
leejeW leLee metÙe& keâe DeefOekeâebMe õJÙeceeve mes yevee nw~

Dees]peesve hejle
JeeÙeg ceC[ue ceW Fmekeâer meIevelee Dehes#eeke=âle DeefOekeâ nesleer nw~

Fmes O3 kesâ mebkesâle mes ØeoefMe&le keâjles nQ~
Ùen hejle metÙe& kesâ GÛÛe DeeJe=efòe kesâ hejeJesie ØekeâeMe keâer 93-

99% cee$ee keâes DeJeMeesef<ele keâj uesleer nw~ pees he=LJeer hej peerJeve
kesâ efueS neefvekeâejkeâ nw~

he=LJeer kesâ JeeÙeg ceC[ue keâe 91% mes DeefOekeâ Dees]peesve  ÙeneB
ceewpeto nw~

Ùen cegKÙeleŠ mš̂sšesefmHeâÙej kesâ efveÛeues Yeeie ceW he=LJeer keâer melen kesâ
Thej ueieYeie 10 efkeâceer mes 50 efkeâceer keâer otjer lekeâ efmLele nw~

Dees]peesve keâer Keespe meve 1913 ceW øeâebmeerme Jew%eeefvekeâ Hewâyejer
Ûeeume& Deewj nwvejer yegmeesve ves keâer Leer~

Fmekesâ iegCeeW keâe efJemleej mes DeOÙeÙeve efyeÇefšMe Jew%eeefvekeâ S.yeer.
[e@yemeve ves efkeâÙee Lee~

Dees]peesve kesâ ceeheves keâer FkeâeF& keâes [e@yemeve FkeâeF& keânles nQ~
Dees]peesve hejle mebj#eCe efoJeme 16 efomecyej keâes ceveeÙee peelee nw~
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keäueesjesHeäueesjes keâeye&ve

Ùen Skeâ keâeye&efvekeâ Ùeewefiekeâ nw~ pees kesâJeue keâeye&ve, keäueesjerve,
neF[êspeve Deewj Heäueesjerve hejceeCeg mes yevelee nw~ Fmekeâ GheÙeesie
jseføeâpejsšj ØeCeesokeâ Deewj efJeueeÙekeâ kesâ leewj hej JÙeehekeâ ¤he
ceW neslee nw~

Fmekeâe efvecee&Ce cee@efvš^Ùeue Øeesšeskeâe@ue kesâ lenle ÛejCeyeæ lejerkesâ
mes yebo keâj efoÙee ieÙee~

jemeeÙeefvekeâ lelJe SJeb Gvekesâ Øeleerkeâ

lelJe Øeleerkeâ
hejceeCeg

lelJe Øeleerkeâ
hejceeCeg

›eâceebkeâ ›eâceebkeâ
neF[ ^ e s pe v e H 1 yeÇe scee rve Br 3 5
ne r e fu eÙec e He 2 e f› e âhše @v e Kr 3 6
e fue e fL eÙec e Li 3 ¤e f y e e f[Ù ec e Rb 3 7
ye w e fje fueÙece Be 4 mš^e b e fMeÙece Sr 3 8
yee sjeve B 5 efpejkeâe s e f veÙece Zr 4 0
keâeye &v e C 6 cee s e fuee f y[vece Mo 4 2
veeFš ^ e speve N 7 he wue s e f[Ùec e Pd 4 6
Dee @ k e ämee rpeve O 8 Ûee Boe r Ag 4 7
He äuee sje rve F 9 ke w â[e fceÙece Cd 4 8
e fv eÙe ev e Ne 1 0 e fšve Sn 5 0
mee s e f[Ùec e Na 1 1 Svše rc ev e e r Sb 5 1
ce wivee r e fMeÙece Mg 1 8 pee r ve e @ v e Xe 5 4
SuÙe t c e e r e f v eÙece Al 1 3 mee r e fp eÙec e Cs 5 5
e fmee fueke âeve Si 1 4 ye w e fjÙece Ba 5 6
HeâemHeâ e sjme P 1 5 š b i emšv e W 7 4
meuH e â j S 1 6 Dee w e f mc eÙec e OS 7 6
ke äuee sje rve Cl 1 7 hue s e fšvec e Pt 7 8
Deei e & v e Ar 1 8 mee s v e e Au 7 9
hee sš s e fMeÙece K 1 9 cejkeâje r Hg 8 0
ke w â e fuMeÙece Ca 2 0 mee rm ee (ue w[) Pb 8 1
mke W â e f[Ùece Sc 2 1 e fy emc eL e Bi 8 3
Je wve s e f[Ùece V 2 3 hee suee s e f v eÙece Po 8 4
›eâe s e f c eÙece Cr 2 4 j s[ev e Rn 8 6
ce wivee rpe Mn 2 5 j se f[Ùec e Rg 8 8
ue e sn e Fe 2 6 Ùe tj s e f veÙece U 9 4
keâ e s y e euš CO 2 7 hue tše s e f v eÙece Pu 9 4
e fvee f ke âue Ni 2 8

keâe @ hej (leecyee)Cu 2 9
pemle (e Epeke â) Zn 3 0
Deeme w e f v ek e â As 3 8

õJÙe Ùee heoeLe& SJeb Gmekeâer Øeke=âefle- õJÙe keâer jÛevee kesâ
yeejs ceW meYeer osMeeW ceW ØeeÛeervekeâeue mes ner Keespe nesleer ........ $e+ef<e
ves yengle henues ner DeCeg leLee hejceeCeg MeyoeW keâe ØeÙeesie efkeâÙee Lee~
Ùetveeve kesâ ........ keâer jÛevee keâe DeOÙeÙeve efkeâÙee~ Fmeer lejn
uÙetkeâerhees<e, Deveekeämeesieesjme ves õJÙe kesâ yeejs ceW Deheves ... efoS
hejvleg Fve efJeÛeejeW keâe keâesF& Jew%eeefvekeâ DeeOeej ve Lee~ heoeLe& keâer
Øeke=âefle kesâ yeejs ceW Jew%eeefvekeâ mebkeâuhevee meJe&ØeLece .... Jew%eeefvekeâ pee@ve
[eušve ves 1808 ceW Deheves efJeÛeej efoS pees efkeâ DeeOegefvekeâ
jmeeÙeve efJe%eeve keâer DeeOeejefMeuee nw~

[eušve kesâ Devegmeej-
(1) meYeer heoeLe& Deefle met#ce keâCeeW mes efceuekeâj yeves nesles nQ, efpevnW

hejceeCeg keânles nQ~ Ùes hejceeCeg efkeâmeer Yeer Yeeweflekeâ Ùee jemeeÙeefvekeâ
efJeefOe Éeje efJeYeeefpele veneR efkeâS pee mekeâles nQ~

(2) Skeâ ner lelJe kesâ meYeer hejceeCeg Skeâ-otmejs mes Yeej, Deekeâej
leLee mecemle iegCeeW ceW meceeve nesles nQ~

(3) efJeefYeVe lelJeeW kesâ hejceeCeg mecemle iegCeeW ceW efYeVe nesles nQ~
(4) hejceeCeg ve lees GlheVe efkeâS pee mekeâles nQ Deewj ve ner Gvekeâe

efJekeâeme efkeâÙee pee mekeâlee nw~
(5) hejceeCeg Úesšer-Úesšer hetCe& mebKÙeeDeesb kesâ mejue Devegheele ceW

mebÙeesie keâjkesâ Ùeewefiekeâ yeveeles nQ~

kegâÚ Meeefyokeâ heefjYee<eeSB
 õJÙe Ùee heoeLe&- Jen Jemleg efpemeceW Yeej neslee nw, pees

mLeeve Iesjleer nw, efpemekeâe %eeve nceW FbefõÙeeW Éeje neslee nw, pees
heefjJele&ve keâe efJejesOe keâjleer nw leLee ieefle heefjJele&ve keâj mekeâleer nw,
`heoeLe&' keânueeleer nw~

õJÙe keâe JeieeakeâjCe-
meeJe&Yeewefcekeâ yeÇÿeeC[ - 1. heoeLe&   2. efJeefkeâjCe

heoeLe&- Yeeweflekeâ JeieeakeâjCe, jemeeÙeefvekeâ JeieeakeâjCe
Yeeweflekeâ JeieeakeâjCe- "esme, õJe, iewme
iewme— Megæ heoeLe&, efceßeCe
Megæ heoeLe&- lelJeeW keâe JeieeakeâjCe, Ùeewefiekeâ
Ùeewefiekeâ- Dekeâeye&efvekeâ JeieeakeâjCe, keâeye&efvekeâ Ùeewefiekeâ
GoenjCe- JeeÙeg, heeveer, ueesne, ÛeeBoer, meesvee, uekeâÌ[er FlÙeeefo
õJÙe keâes efvecve leerve ßesefCeÙeeW ceW Jeieeake=âle efkeâÙee pee mekeâlee nw~
 lelJe- Jen heoeLe& pees DevÙe JemlegDeeW mes ve yeves leLee ve ner

DevÙe JemlegDeesb ceW efJeIeefšle efkeâÙee pee mekesâ, lelJe keânueelee nw~
GoenjCe- meesvee Ûeeboer, heeje Deeefo DeYeer lekeâ kegâue 206 lelJe
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%eele nQ~
 Ùeewefiekeâ- Jen heoeLe& pees oes Ùee oes mes DeefOekeâ lelJeeW kesâ

Skeâ efveefMÛele Devegheele ceW mebÙeesie keâjves hej yevelee nw Ùeewefiekeâ
keânueelee nw~ GoenjCe- vecekeâ, Mekeäkeâj FlÙeeefo~
 efceßeCe- Jen heoeLe& pees oes mes DeefOekeâ heoeLeeX (lelJe

DeLeJee Ùeewefiekeâ) keâes efkeâmeer Yeer Devegheele ceW efceuee osves hej Øeehle neslee
nw, efceßeCe keânueelee nw~

efceßeCeeW kesâ Øekeâej
efceßeCe keâe Øekeâej GoenjCe
1. iewme ceW iewme JeeÙeg
2. õJe ceW iewme mees[e Jeešj, peue efpemeceW

Dee@keämeerpeve leLee keâeye&ve [eF&
Dee@keämeeF[ Iegueer nes~

3. õJe ceW õJe veeRyet keâe jme SJeb peue, heeveer
SJeb Sukeâesnue

4. õJe ceW "esme mecegõer peue, Ûeerveer keâe SJeb
vecekeâ keâe peueerÙe efJeueÙeve

5. "esme ceW "esme cemeeueeW keâe efceßeCe, efceße
Oeeleg, efceóer FlÙeeefo~

 hejceeCeg- efkeâmeer lelJe keâe Jen Úesše mes Úesše keâCe pees
jemeeÙeefvekeâ DeefYeef›eâÙeeDeesb ceW Yeeie ueslee nw, efkeâvleg mJeleb$e DeJemLee
ceW ve jn mekesâ hejceeCeg keânueelee nw~ hejceeCegDeesb keâe Deekeâej Deefle
met#ce SJeb JeemleefJekeâ õJÙeceeve yengle keâce neslee nw~
 DeCeg- efkeâmeer lelJe DeLeJee Ùeewefiekeâ keâe Jen Úesše mes Úesše

keâCe pees mJeleb$e DeJemLee ceW jn mekeâlee nw leLee efpemeceW lelJe Ùeewefiekeâ
kesâ meye iegCe efJeÅeceeve nes DeCeg keânueelee nw~
 DeCeg Yeej- efkeâmeer heoeLe& keâe DeCeg Yeej Jen mebKÙee nw,

efpememes Ùen %eele neslee nw efkeâ Gme Jemleg keâe Skeâ DeCeg Dee@keämeerpeve
kesâ Skeâ hejceeCeg Yeej kesâ 16 JeW Yeeie mes efkeâlevee iegvee Yeejer nw~
 heoeLe& keâe DeCegYeej = lelJe kesâ Skeâ hejceeCeg keâe Yeej/

Dee@keämeerpeve kesâ hejceeCeg Yeeie keâe 1/16 Yeeie
 «eece DeCegYeej = peye DeCegYeej keâes «eeceeW ceW Øeoe|Mele

efkeâÙee peeS lees Jen «eece DeCeg DeLeJee «eece DeCegYeej keânueelee nw~
pewmes veeFš^espeve keâe DeCegYeej 28 nw Dele: «eece DeCegYeej 28
«eece~
 Oeeleg- efpeve lelJeeW ceW efvecveefueefKele iegCe nesles nQ, Oeeleg

keânueeles nQ- (1) OeeeflJekeâ Ûecekeâ, (2) GÛÛe T<cee Ûeeuekeâlee,
(3) GÛÛe efJeÅegle Ûeeuekeâlee, (4) levÙelee (KeeRÛekeâj leej yeveeÙee
pee mekesâ), (5) DeeIeeleJeOe&veerÙelee (heerš keâj Ûeöj yeveeÙee pee
mekesâ), 6. Dee@keämeeF[eW keâer #eejerÙe Øeke=âefle~ GoenjCe meesvee,
ÛeeBoer, ueesne, meesef[Ùece, keâehej, pemlee Deeefo "esme Oeeleg nQ~

meeOeejCe leehe hej heeje, meerefpeÙece SJeb iesefueÙece OeelegSB õJe ¤he
ceW jnleer nw~
 DeOeeleg- efpeve OeelegDeesb ceW OeelegDeesb kesâ iegCe veneR nesles

DeOeeleg keânueeles nQ SJeb Ùes Yebiegj nesles nQ~ DeOeelegDeesb kesâ Dee@keämeeF[
DecueerÙe hej Goemeerve nesles nQ~ GoenjCe- Dee@keämeerpeve, veeFš̂espeve,
keâeye&ve, yeÇesceerve, DeeÙees[erve FlÙeeefo~
 GheOeeleg- pees lelJe kegâÚ heefjefmLeefleÙeeW ceW Oeeleg kesâ iegCe leLee

kegâÚ heefjefmLeefleÙeeW ceW DeOeeleg kesâ iegCe Øeoe|Mele keâjles nQ, GheOeeleg
keânueeles nQ~ pecexefveÙece, Deemexefvekeâ, Svšerceveer GheOeeleg nQ~
 Dekeâeye&efvekeâ Ùeewefiekeâ- keâeye&ve kesâ ÙeewefiekeâeW keâes ÚesÌ[keâj

meYeer Ùeewefiekeâ Dekeâeye&efvekeâ nesles nQ~
 keâeye&efvekeâ Ùeewefiekeâ- keâeye&efvekeâ Ùeewefiekeâ keâeye&ve kesâ meeLe,

neF[̂espeve, Dee@keämeerpeve, veeFš̂espeve, meuHeâj nwueespeve Deewj HeâemHeâesjme
kesâ mebÙeesie mes yeveles nQ~ Fvekeâe cegKÙe œeesle JevemheefleÙeeB SJeb pebleg nQ~
 hejceeCeg Yeej- efkeâmeer lelJe keâe hejceeCeg Yeej Jen mebKÙee

nw~ efpememes %eele neslee nw efkeâ Fme lelJe keâe Skeâ hejceeCeg Dee@keämeerpeve
kesâ hejceeCeg kesâ 16JeW Yeeie Ùee keâeye&ve-12 DeeFmeesšeshe kesâ Skeâ
hejceeCeg kesâ 12JeW Yeeie mes efkeâlevee iegvee Yeejer nw~

= lelJe keâs  Skeâ hejceeCeg keâe Yeej  
Dele : lelJe keâe hejceeCeg Yeej 

Deek@ eämeepr eve kesâ hejceeCeg Yeej keâe  1/16 Yeeie

lelJe keâs  Skeâ hejceeCeg keâe Yeej
DeLeJee 

keâeye & ve kesâ hejceeCeg keâe 1/ 12 Yeeie
=

 «eece hejceeCeg Yeej- «eeceeW ceW Øeoe|Mele hejceeCeg Yeej keâes
«eece hejceeCeg Yeej keânles nQ, pewmes meuHeâj keâe hejceeCeg Yeej 32
Deewj «eece hejceeCeg Yeej 82 «eece nw~
 leguÙeebkeâer Yeej- efkeâmeer lelJe keâe leguÙeebkeâer Yeej Jen Yeej

nw pees Yeej keâer Âef„ mes neF[^espeve kesâ 1.008 Yeeie, Dee@keämeerpeve
kesâ 8 Yeeie Ùee keäueesjerve 35.5, Yeeie kesâ meeLe mebÙeesie keâjlee nw Ùee
Gvekeâes Fvekesâ ÙeewefiekeâeW ceW mes efJemLeeefhele keâjlee nw~
 «eece leguÙeebkeâer Yeej- «eeceeW ceW efueKes ieS leguÙeebkeâer Yeej

keâes «eece leguÙeebkeâer Yeej keânles nQ~
 hejceeCeg ›eâceebkeâ- hejceeCeg ceW GheefmLele Øeesše@veeW keâer

mebKÙee keâes Gmekeâe hejceeCeg ›eâceebkeâ keânles nQ~
 hejceeCeg õJÙeceeve- keâeye&ve-12 FkeâeFÙeeW ceW efkeâmeer

hejceeCeg keâe Yeej Gme hejceeCeg keâe hejceeCeg, õJÙeceeve keânueelee nw~
Ùen lelJe kesâ hejceeCeg ceW GheefmLele, vÙetšê@veeW SJeb Øeesše@veeW keâer mebKÙee
kesâ Ùeesie kesâ yejeyej neslee nw~
 hejceeCeg mebjÛevee- hejceeCeg efJeefYeVe Øekeâej kesâ Deefle met#ce

keâCeeW mes efceuekeâj yeves nesles nQ, efpevnW cetue keâCe keânles nQ~ cetue
keâCeeW ceW kegâÚ mLeeÙeer nesles nQ leLee kegâÚ DemLeeÙeer nesles nQ~ Fueskeäš̂e@ve,
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Øeesše@ve SJeb vÙetš^e@ve mLeeÙeer cetue keâCe keânueeles nQ leLee heesueerš^e@ve,
vÙetš̂erveeW SJeb cesmeeve DemLeeÙeer keâCe keânueeles nQ~ Fueskeäš̂e@ve, Øeesše@ve
SJeb vÙetš^e@ve hejceeCegDeesb kesâ cegKÙe Ieškeâ nw~
 kewâLees[ efkeâjCeW : (Fueskeäš^e@ve keâer Keespe)- Fve

efkeâjCeeW keâe DeOÙeÙeve meJe&ØeLece kegâkeäme leLee pes.pes. še@cemeve ves
1897 ceW efkeâÙee~ GvneWves Skeâ yebo veueer (efJemeie& veueer) ceW yengle
keâce oeye hej efJeÅegle Oeeje ØeJeeefnle keâer, lees kewâLees[ mes Skeâ Øekeâej
keâer efkeâjCeW efvekeâueleer ngF& Øeleerle ngF&, efpevnW kewâLees[ keâne ieÙee~
 Oeveelcekeâ efkeâjCeW Ùee Svees[ efkeâjCeW Ùee Øeesše@ve keâer

Keespe- ÛetBefkeâ hejceeCeg efJeÅegle Âef„ mes Goemeerve neslee nw Dele:
Fueskeäš^e@veeW kesâ $e+Ce DeeJesMeeW keâes Goemeerve keâjves kesâ efueS Oeve
efJeÅegle DeeJesefMele keâCe Yeer nesvee ÛeeefnS~ 1886 ceW ieesu[mšerve
ves %eele efkeâÙee efkeâ peye efJemepe&ve veueer ceW Deuhe oeye hej iewmeeW ceW
efJeÅegle efJemepe&ve keâjeÙee peelee nw lees kewâLees[ kesâ heerÚs oerefhle GlheVe
nesleer nw, pees efkeâ Skeâ Øekeâej keâer efkeâjCeeW kesâ keâejCe nesleer nw~ Fve
efkeâjCeeW keâes Svees[ efkeâjCeW keâne ieÙee nw~
 vÙetš^eve keâer Keespe- meved 1933 ceW Ûew[efJekeâ ves

yesjsefueÙece hej keâCeeW keâes škeâje keâj Skeâ veÙes Øekeâej kesâ keâCeeW keâe
helee ueieeÙee~ Ùes keâCe DeeJesMe jefnle Les leLee Fvekeâe õJÙeceeve keâjerye
neF[^espeve hejceeCeg kesâ yejeyej Lee~ Fve keâCeeW keâes Goemeerve Øeke=âefle
kesâ keâejCe vÙetš^e@ve keâne ieÙee~ Fvekeâe Yeej 1.0089 Øeesše@ve kesâ
Yeej (1.0075) mes kegâÚ DeefOekeâ neslee nw~ GoenjCe- keäueesjerve
kesâ oes mecemLeeefvekeâ nQ Cl35 Cl37 Fme Øekeâej hejceeCeg ceW Fueskeäš̂e@ve,
Øeesše@ve leLee vÙetš^e@ve, leerve Øekeâej kesâ keâCe heeS peeles nQ~ hejceeCeg
kesâ veeefYekeâ ceW Oeve DeeJesefMele Øeesše@ve leLee Goemeerve vÙetš^e@ve heeS
peeles nQ~ veeefYekeâ kesâ ÛeejeW Deesj $e+Ce DeeJesefMele Fueskeäš^e@ve Ûekeäkeâj
ueieeles jnles nQ~ hejceeCeg kesâ veeefYekeâ ceW GheefmLele Øeesše@ve keâer mebKÙee
Fmekesâ hejceeCeg ›eâceebkeâ (Z) kesâ yejeyej nesleer nw leLee Fueskeäš̂e@ve keâer
mebKÙee Yeer (Z) kesâ yejeyej nw~ Dele:

hejceeCeg Yeej = Z + vÙetš^e@ve keâer mebKÙee
hejceeCegDeesb kesâ ØecegKe cetue keâCeeW kesâ

DeefYeue#eCe

cetuekeâCe Øeleerkeâ DeeJesMe õJÙeceeve Keespekeâlee&
Fueskeäš^e@ve e FkeâeF& $e+Ce DeeJesMe 9.107 X 10-28 pes.pes. še@cemeve

(-1.602 X 10-19) 1897)
Øeesše@ve P FkeâeF& Oeve DeeJesMe 1.672 X 10-24 jojHeâes[&

+ 1.602 X 10-19 (1919)
vÙetš^e@ve n efJeÅegle Goemeerve 1.675 X 10-24 Ûew[efJekeâ

(1932)
X- efkeâjCeeW keâer Glheefòe- peye kewâLees[ efkeâjCeW GÛÛe ieueveebkeâ kesâ efkeâmeer lelJe hej efiejleer nQ lees X- efkeâjCeW GlheVe nesleer nQ~

X- efkeâjCeeW kesâ mheskeäš^ce ceW jsKeeDeesb kesâ mecetn nesles nQ, efpevekeâer Iešleer ngF& DeeJe=efòe keâes ›eâce mes K,L,M, Deeefo mecetn keânles nQ~
mecemLeeefvekeâ- Fme Meyo keâe ØeÙeesie meJe&ØeLece mee[er ves meved 1913 F&. ceW efkeâÙee Lee~ mecemLeeefvekeâ efkeâmeer lelJe kesâ Jes hejceeCeg

nQ, efpevekeâer hejceeCeg mebKÙee meceeve nesleer nw, eEkeâleg hejceeCeg Yeej efYeVe-efYeVe neslee nw~ Dele: veeefYekeâ ceW Øeesše@veeW keâer mebKÙee yejeyej nesleer
nw, hejbleg vÙetš^e@veeW keâer mebKÙee efYeVe-efYeVe nesleer nw~ Fvekesâ jemeeÙeefvekeâ iegCe meceeve nesles nQ~

meceYeeefjkeâ- efpeve hejceeCegDeesb kesâ hejceeCeg Yeej meceeve nesles nQ, uesefkeâve Gvekesâ hejceeCeg ›eâceebkeâ efYeVe-efYeVe nesles nQ Jes meceYeeefjkeâ
keânueeles nQ~ GoenjCe- Deeieve&, heesšsefMeÙece leLee kewâefuMeÙece keâe hejceeCeg Yeej 40 nw, peyeefkeâ hejceeCeg ›eâceebkeâ ›eâceMe: 18, 19 leLee
20 nw~ 

18
Ar40, 

19
K40, 

20
Ca40

mecevÙetš^eefvekeâ- efpeve hejceeCegDeesb ceW vÙetš^e@veeW keâer mebKÙee meceeve nesleer nw, GvnW mecevÙetš^eefvekeâ keânles nQ~ GoenjCe 
14

S130,

75
P31, 

16
S32

mece-Fueskeäš^e@efvekeâ- efpeve DeeÙeveeW Deewj hejceeCegDeesb kesâ Fueskeäš^e@efvekeâ efJevÙeeme meceeve nesles nQ, Gmes mece-Fueskeäš̂e@efvekeâ keânles nQ~
Fueskeäš^e@ve keâer Éwefle Øeke=âefle- 1924 ceW øeâWÛe Jew%eeefvekeâ [er-yeÇeieueer ves Skeâ meceerkeâjCe Øemlegle keâer, efpemes [er-yeÇeieueer meceerkeâjCe

keânles nQ~ yeÇeieueer ves Øeefleheeefole efkeâÙee efkeâ ieefleMeerue met#cekeâCe, keâCeeW kesâ meeLe-meeLe lejbieeW kesâ iegCe Yeer Øeoe|Mele keâjles nQ~ Ùeefo õJÙe
ceevekeâ keâe Skeâ met#cekeâCe v Jesie mes ieefleceeve nw lees Gmekesâ lejbie owOÙe& Deewj mebJesie ceW efvecveefueefKele mebyebOe neslee nw-
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
h

mv  peneB n hueebkeâ efveÙeleebkeâ nw~

Fueskeäš^e@ve- efkeâjCe hegbpe efJeJele&ve SJeb JÙeeflekeâjCe ef›eâÙee
Øeoe|Mele keâjles nQ~ Ùes lejbie kesâ iegCe nQ leLee FveceW õJÙeceeve neslee
nw Ùen keâesCe kesâ iegCe nQ~

hejceeCeg Deee|yešue- hejceeCeg Deee|yešue hejceeCeg veeefYekeâ
kesâ ÛeejeW Deesj #es$e ceW Jen Deeke=âefle nw, efpemeceW Fueskeäš^e@ve kesâ heeÙes
peeves keâer mebYeeJevee DeefOekeâlece nesleer nw~

SJeesiew[̂es mebKÙee- keâeye&ve-12 DeeFmeesšeshe kesâ «eece hejceeCeg
Yeej ceW GheefmLele hejceeCegDeesb keâer mebKÙee keâes SJeesiew[^es mebKÙee keânles
nQ~ keâeye&ve-12 kesâ Skeâ «eece hejceeCeg Yeej ceW Gmekesâ 6.023 X
1023 hejceeCeg nesles nQ~ ØelÙeskeâ heoeLe& kesâ Skeâ «eece DeCegYeej ceW 6.023
X 1023 hejceeCeg nesles nQ~ efkeâmeer heoeLe& kesâ Skeâ ceesue ceW GheefmLele
keâCeeW keâer mebKÙee keâes SJeesiew[ês mebKÙee keânles nQ~ Fmekeâe ceeve efveÙele
neslee nw~

SJeesiew[ês mebKÙee = 6.023 X 1023 Øeefle ceesue
ceesue- efkeâmeer heoeLe& keâer Jen cee$ee efpemeceW Gme heoeLe& kesâ

6.023X10023 keâCe nesles nQ heoeLe& keâe Skeâ ceesue keânueelee nw~
«eece DeCeg DeeÙeleve- meeceevÙe leehe Deewj oeye hej ØelÙeskeâ

iewme keâe Skeâ ceesue DeLee&led Skeâ «eece DeCeg 22.4 ueeršj DeeÙeleve
Iesjlee nw~ Fme DeeÙeleve keâes efveÙele leehe Je oeye hej iewme keâe «eece
DeCeg DeeÙeleve keânles nQ~

heoeLe& keâer Yeeweflekeâ DeJemLeeSB- heoeLe& keâer leerve Yeeweflekeâ
DeJemLeeSB nesleer nQ- "esme, õJe SJeb iewme~

"esme- heoeLe& keâer Jen DeJemLee efpemeceW Deeke=âefle SJeb DeeÙeleve
neslee nw~

õJe- heoeLe& keâer Jen DeJemLee efpemeceW ve lees efveefMÛele Deeke=âefle
nesleer nw Deewj ve ner efveefMÛele DeeÙeleve~

JeeÙeg keâe mebie"ve- he=LJeer kesâ iewmeerÙe DeeJejCe keâes JeeÙegceb[ue
keânles nQ~ Ùen ueieYeie 40 efkeâ.ceer. lekeâ Hewâuee nw, JeeÙegceb[ue ceW
GheefmLele meYeer iewmeeW keâe ueieYeie 99 ØeefleMele-40 efkeâ.ceer. TBÛeeF&
lekeâ meerefcele nw~

he=LJeer keâer melen hej JeeÙegceb[ue ceW cegKÙele: veeFš^espeve SJeb
Dee@keämeerpeve nQ~ Fvekesâ Deefleefjkeäle LeesÌ[er cee$ee ceW keâeye&ve-[eF&-Dee@keämeeF[
(CO

2
) ogue&Ye iewmeW Deeie&ve, ef›eâhševe leLee peervee@ve SJeb Oetue kesâ

met#ce keâCe keâer cee$ee ceW GheefmLele nw~ 10 efkeâ.ceer. mes 12 efkeâ.ceer.
mes Thej JeeÙeg ceW peue Jee<he veneR nesleer nw~ he=LJeer mes otjer yeÌ{ves kesâ
meeLe-meeLe JeeÙeg keâe IevelJe Yeer keâce neslee peelee nw~

he=LJeer keâer melen kesâ efvekeâš JeeÙegceb[ue ceW mLeeÙeer IeškeâeW keâe
mebie"ve-

iewme jemeeÙeefvekeâ Devegheele
mebkesâle (ØeefleMele)

veeFš^espeve N
2

78.084
Dee@keämeerpeve O

2
20.946

Deeie&ve Ar 0.934
keâeye&ve-[eF&-Dee@keämeeF[ CO

2
0.03

efveÙee@ve Ne 0.000018
nerefueÙece He 0.000052
efceLesve CH

4
0.0000020

ef›eâhševe Kr 0.0000014
neF[^espeve H

2
0.000005

peervee@ve Xe 0.00000008
efceßeCe- efpeve heoeLeeX ceW oes mes DeefOekeâ hejmhej DeefYeef›eâÙee

ve keâjves Ùee jemeeÙeefvekeâ heoeLeeX kesâ efceueeS peeves hej efceßeCe yevelee
nw~ JeeÙeg Skeâ efceßeCe nw~

efJeueÙeve- Ùeefo efceßeCe kesâ keâCe 10-7 mes.ceer. kesâ neW lees
GvnW efJeueÙeve keâne peelee nw efJeueÙeve Skeâ meceebieer efceßeCe nw~

meceebie efceßeCe- efpeve efceßeCeeW ceW ØelÙeskeâ keâeceeve Skeâ
meceeve neslee nw leLee efpeveceW mebIeškeâ heoeLe& kesâ keâCe efyevee met#ceoMeea
kesâ veneR osKes pee mekeâles nQ, meceebie efceßeCe keânueeles nQ~ GoenjCe-
nJee, iewmeeW kesâ efceßeCe, heeveer ceW vecekeâ Je Ûeerveer keâe Ieesue~

efJe<eceebie efceßeCe- efpeve efceßeCeeW kesâ mebIeškeâ heoeLe& kesâ
keâCe DeeBKeeW mes osKes pee mekeâles nQ, efJe<eceebie efceßeCe keânueeles nQ~
GoenjCe- peue Deewj yeHe&â keâe efceßeCe, heeveer Deewj efceóer keâe
efceßeCe, yee¤o FlÙeeefo~

jsef[Ùees SsefkeäšJelee- jsef[Ùees SefkeäšJelee Ssmee iegCe nw,
efpemeceW jsef[Ùees-SefkeäšJe lelJeeW kesâ hejceeCegDeesb keâe efJeIešve neslee jnlee
nw Deewj Ùes hejceeCeg Skeâ-otmejs kesâ hejceeCegDeesb ceW heefjJee|lele nesles nQ
DeLee&led Skeâ lelJe mes otmeje efYeVe iegCeeW Jeeuee lelJe yeve peelee nw~
Ssmes lelJe pees Ghejeskeäle iegCe Øeoe|Mele keâjles nQ jsef[Ùees SefkeäšJe lelJe
keânueeles nQ~ GoenjCe ÙetjsefveÙece, LeesefjÙece FlÙeeefo~ 1896 ceW
ØeesHesâmej nsvejer yeskeäJesjue ves Fmekeâer Keespe keâer leLee meved 1902 ceW
jojHeâes[ ves Fvekeâe ienve DeOÙeÙeve efkeâÙee~

jsef[Ùees SefkeäšJelee keâe ØecegKe keâejCe efkeâjCeeW keâe Gme lelJe
mes efvekeâuevee nw~

efkeâjCeW (DeuHeâe efkeâjCeW)- Ùes OeveeefJe„ keâCe nesles nQ, Ùes
JeemleJe ceW nerefueÙece veeefYekeâ nesles nQ~ ØelÙeskeâ DeuHeâe keâCe hej oes
Fueskeäš̂e@ve kesâ yejeyej Oeve DeeJesMe neslee nw~ Fvekeâe Yeej neF[êspeve
hejceeCeg keâe Ûeej iegvee neslee nw~
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iegCe- Fvekeâe Jesie ØekeâeMe kesâ Jesie keâe 1/10 Yeeie neslee

nw leLee jsef[Ùees SsefkeäšJe heoeLe& keâer Øeke=âefle hej efveYe&j keâjlee nw~
Fvekeâer ieeflepe Tpee& DelÙeefOekeâ nesleer nw~ (0.1 efce.ceer. ceesšer

SuÙetceerefveÙece keâer Ûeeoj Éeje jeskeâer pee mekeâleer nw~
iewme keâes DeeÙeefvele keâj osleer nw~
Heâesšes«eeHeâer huesš, eEpekeâ meuHeâeF[ huesš keâes ØeYeeefJele

keâjleer nw~
yeerše efkeâjCeW DeLeJee keâCe- efkeâjCeW jsef[Ùees SsefkeäšJe

heoeLeeX kesâ efJeIešve kesâ meceÙe efvekeâueleer nQ~ Ùes leerJeÇ ieefle kesâ
Fueskeäš̂eve nQ leLee Fueskeäš̂e@ve mes yeveer nQ~ Fvekeâe õJÙeceeve neF[êspeve
kesâ õJÙeceeve keâe 1/1845 neslee nw~

iegCe- (1) Ùes $e+Ce DeeJesefMele keâCe nQ~
(2) Fvekeâe Jesie keâCeeW kesâ Jesie mes yengle DeefOekeâ neslee nw~ Fvekeâe

Jesie ueieYeie ØekeâeMe kesâ Jesie kesâ meceeve nw~
(3) Fvekeâer JesOeve #ecelee keâCeeW keâer Dehes#ee DeefOekeâ nw, Ùes 5

efce.ceer. ceesšer SuÙetceerefveÙece keâer Ûeöj Éeje jeskeâer pee mekeâleer
nw~

(4) iewmeeW kesâ Deheveeves keâer #ecelee keâce nesleer nw~
(5) Heâesšes«eeHeâer huesš hej Fvekeâe ØeYeeJe keâCeeW mes DeefOekeâ nw,

hejvleg eEpekeâ meuHeâeF[ keâer huesš hej keâce nw~
ieecee efkeâjCeW- efkeâjCeW DeeJesMe jefnle nesleer nQ~
iegCe- (1) ØekeâeMe kesâ Jesie mes Ûeueleer nw~

(2) JesOeve #ecelee DeuHeâe SJeb yeerše keâCeeW keâer Dehes#ee DelÙeefOekeâ
nesleer nw~ 8 mes.ceer. meermes keâer huesš leLee 20 mes.ceer. ueesns
keâer huesš keâes JesOe mekeâleer nw~

(3) Ùes iewmeeW keâe DeeÙeleve yengle keâce keâjleer nw~
(4) Ùes efkeâjCeW eEpekeâ meuHeâeF[ huesš SJeb Heâesšes«eeHeâer huesš keâes

yengle keâce ØeYeeefJele keâjleer nw~
DeOe&DeeÙegkeâeue- efkeâmeer jsef[Ùees SsefkeäšJe lelJe kesâ efueS Gmekeâe

DeOe&-DeeÙeg keâeue Jen meceÙe nw, efpemeceW efkeâmeer efoS ieS lelJe kesâ
vecetves keâer DeeOeer cee$ee efJeIeefšle nes peeleer nw~ Ùen ceeve ØelÙeskeâ
jsef[Ùees SsefkeäšJe lelJe kesâ efueS efmLej neslee nw~

veeefYekeâerÙe efJeKeb[ve- peye efkeâmeer Yeejer veeefYekeâ kesâ efJeKeb[ve mes
ceOÙeJeleea hejceeCeg kesâ veeefYekeâ yeveles nQ lees Fme Øeef›eâÙee keâes veeefYekeâerÙe
efJeKeb[ve keânles nQ~ Fme Øeef›eâÙee ceW DelÙeefOekeâ cee$ee ceW Tpee& efvekeâueleer
nw~ Dele: veeefYekeâ keâe Úesšs DeJeÙeJeeW ceW štšvee leLee DelÙeefOekeâ Tpee&
keâe Glmepe&ve nesvee veeefYekeâerÙe efJeKeb[ve keânueelee nw~

hejceeCeg yece- peye vÙetš^eve Éeje ÙetjsefveÙece keâe efJeKeb[ve
efkeâÙee peelee nw lees efJeefYeVe hejceeCeg ›eâceebkeâ Jeeues lelJe yeveles nQ leLee

Tpee& keâer Demeerefcele cee$ee efvekeâueleer nw~ GoenjCeeLe&- ÙetjsefveÙece keâe
hejceeCeg Yeej 235 nw~ Fmekeâes Skeâ vÙetš^eve Éeje efJeKebef[le keâjves
hej Fmekeâe õJÙeceeve 236 nes peelee nw leLee 300 Sce.F.Jner.
Tpee& efvekeâueleer nw leLee Fmekesâ efJeKeb[ve mes JesefjÙece, ef›eâhševe leLee
leerve vÙetš̂eve yeveles nQ~ Ùes vÙetš̂e@ve kegâÚ Tpee& ceW yeoue peeles nQ leLee
kegâÚ hegve: ÙetjsefveÙece kesâ efJeKeb[ve ceW ØeÙegkeäle nesles nQ~ Fme Øekeâej
efvejblej Øeef›eâÙeeOeerve Skeâ veeefYekeâerÙe ße=bKeuee ef›eâÙee ØeejbYe nes peeleer
nw~ Fme ef›eâÙee mes Demeerefcele Tpee& efvekeâueleer nw leLee Ùen DeefveÙebef$ele
ef›eâÙee nesleer nw, efpememes npeejeW ÙetjsefveÙece kesâ veeefYekeâ efJeKebef[le neskeâj
Demeerefcele Tpee& keâe efve<keâemeve keâjles nQ, pees efkeâ ceeveJe peerJeve kesâ
meeLe meYeer JemlegDeesb keâe veeMe keâj osleer nw~ pewmee efkeâ 1945 ceW
efnjesefMecee leLee veeieemeekeâer ceW hejceeCeg yece efiejves hej ngDee Lee~

veeefYekeâerÙe efjSkeäšj (hejceeCeg Yeóer)- Ùeefo jsef[Ùees SsefkeäšJe
lelJe kesâ efJeKeb[ve mes Øeehle vÙetš^eveeW ceW mes kesâJeue Skeâ vÙetš^eve
ße=bKeuee keâes efJemle=le keâjves efoÙee peeS leLee DevÙe keâes ve„ keâj efoÙee
peeS (Ùee DevÙe$e GheÙeesie ceW ues efueÙee peeS) lees pees vÙetš̂eve ße=bKeuee
keâes efJemce=le keâjlee nw Jen cebokeâ keânueelee nw, Ùen Skeâ efJeMes<e
hejceeCeg Yeóer, efpemes vÙetefkeäueÙej efjSkeäšj keânles nQ, ceW keâer peeleer nw~
Fme Øekeâej keâe ØeLece efjSkeäšj Heâceea ves efMekeâeiees ceW yeveeÙee~ Yeejle
ves Dehevee hejceeCeg efjSkeäšj š̂ecyes ceW meved 1952 ceW mLeeefhele efkeâÙee
leLee ceF& 1974 ceW jepemLeeve ceW Yetefceiele vÙetefkeäueÙej efJemHeâesš mes
veeefYekeâerÙe efJeKeb[ve Tpee& kesâ MeebefleefØeÙe GheÙeesie keâer efoMee ceW Øeieefle
keâer~

Skeâ heeGb[ Ùet-235 kesâ veeefYekeâerÙe efJeKeb[ve Éeje Fleveer Tpee&
efvekeâueleer nw, efpeleveer efkeâ Skeâ npeej šve keâesÙeues keâes peueeves hej
GlheVe nesleer nw~

veeefYekeâerÙe mebueÙeve- nukesâ veeefYekeâeW keâe mebieueve keâjkesâ
Yeejer yeveeves ceW Yeer Tpee& keâer Demeerefcele cee$ee Øeehle nesleer nw~
Dele: nukesâ veeefYekeâeW mes Yeejer veeefYekeâ keâer ef›eâÙee keâes veeefYekeâerÙe
mebueÙeve keânles nQ~ JesMe kesâ Devegmeej metÙe& keâer Tpee& keâe keâejCe
neF[^espeve hejceeCegDeesb keâe hejmhej mebÙegkeäle neskeâj nerefueÙece hejceeCeg
keâe yeveevee nw~

neF[^espeve yece- neF[^espeve yece veeefYekeâerÙe mebueÙeve kesâ
efmeæevle hej ner keâeÙe& keâjlee nw~ FmeceW neF[̂espeve kesâ oes mecemLeeefvekeâ
š^eFefšÙece leLee FÙetšerefjÙece mebÙegkeäle neskeâj Skeâ nerefueÙece hejceeCeg
leLee Skeâ vÙetš̂e@ve oslee nw Deewj Demeerefcele Tpee& GlheVe nesleer nw~ Fme
Øekeâej keâer Øeef›eâÙee keâes ØeejbYe keâjves kesâ efueS DelÙeefOekeâ Tpee& keâer
DeeJeMÙekeâlee nesleer nw~ keâejCe neF[êspeve yece kesâ meeLe hejceeCeg yece
jkeâe peelee nw, efpemekesâ efJeKeb[ve hej DeefOekeâ leehe Øeehle neslee nw,

efpememes Fmeer neF[^espeve keâe efJemHeâesš nes peelee nw~
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DeÙemkeâ SJeb Oeeleg

Yethehe&šer keâe mebIešve- Yethehe&šer keâe cegKÙe Godiece nw
lelJeeW keâe~ FmeceW DeOeelegDeeW ceW Dee@keämeerpeve Deewj OeelegDeeW ceW SuÙegefceefveÙece
meJee&efOekeâ cee$ee ceW heeÙes peeles nQ~

OeelegDeesb keâer GheefmLele- he=LJeer ceW OeelegSB oes ¤heeW ceW
efceueleer nQ-
(De) cegkeäle DeJemLee ceW DeLee&led mejue heoeLeeX kesâ ¤he ceW~
(ye) mebÙegkeäle DeJemLee ceW DeLee&led ÙeewefiekeâeW kesâ ¤he ceW~

Keefvepe- Oeeleg leLee Gvekesâ Ùeewefiekeâ he=LJeer ceW efpeme ¤he ceW
efceueles nQ, Keefvepe keânles nQ~
DeÙemkeâ- Gve KeefvepeeW keâes efpevemes Oeeleg efvekeâeuevee Deee|Lekeâ
Âef„ mes ueeYeoeÙekeâ neslee nw, DeÙemkeâ keânueelee nw~
ieQie Ùee DeOee$eer- ØeeÙe: KeefvepeeW ceW efceóer, keâbkeâÌ[-helLej
Deeefo JÙeLe& DeheõJÙe efceues nesles nQ, efpevnW ieQie Ùee DeOee$eer
keânles nQ~

hesš^esefueÙece
he=LJeer keâer melen kesâ veerÛes kegâÚ efJeMes<e mLeeveeW hej Skeâ

efJeMes<e Øekeâej keâe pJeueveMeerue efJeMes<e iebOe Jeeuee ieeÌ{e õJe Øeehle
neslee nw~ Ùen õJe Sukesâve SJeb neÙe[^eskeâeye&ve keâe efceßeCe neslee nQ~
Ùen õJÙe heoeLe& jsCeg efMeueeDeesb kesâ veerÛes heeÙee peelee nw~ he=LJeer kesâ
Deboj heeÙes peeves kesâ keâejCe Fmes OeeeflJekeâ lesue Yeer keânles nQ~

mebie"ve- hesš^esefueÙece efJeefYeVe Øekeâej kesâ neF[^eskeâeye&ve kesâ
efceßeCe nesles nQ, efpemeceW kegâÚ meuHeâjÙegkeäle keâeye&efvekeâ Ùeewefiekeâ veeFš̂espeve
Ùegkeäle keâeye&efvekeâ Ùeewefiekeâ Yeer nesles nQ leLee Dee@keämeerpeve keâer cee$ee
veieCÙe nesleer nw~ hesš^esefueÙece ceW 80-85 ØeefleMele keâeye&ve- 10-
14 ØeefleMele neÙe[̂espeve leLee 0.2-0.5 ØeefleMele meuHeâj neslee nQ~

hesš^esefueÙece kesâ Øekeâej- hesš^esefueÙece keâes ØeYeeJeer neF[^es
keâeye&ve kesâ DeeOeej hej ÚŠ YeeieeW ceW yeeBše pee mekeâlee nQ-

(1) efceLewefvekeâ, (2) efceLewefvekeâ + vewhLewefvekeâ, (3) vewhLewefvekeâ,
(4) efceLewefvekeâ + vewhLesefvekeâ + Sjecewefškeâ, (5) vewhLewefvekeâ-
Sjescewefškeâ, (6) Sjescewefškeâ + hesš^esefueÙece

Øeeefhle- hesš̂esefueÙece efvecve osMeeW ceW heeÙee peelee nw leLee heeÙes
peeves keâe ØeefleMele veerÛes efoÙes ieÙee nw-
 Decesefjkeâe 36 ØeefleMele,
 Ùetjeshe 16 ØeefleMele,
 oef#eCe Decesefjkeâe 15 ØeefleMele
 SefMeÙee (F&jekeâ, F&jeve, kegâJewle leLee meToer Dejye)
33 ØeefleMele

hesš^esefueÙece lesue keâe meyemes henuee kegâDeeB 1859 F&. ceW
hesveefmeueJesefveÙee kesâ ÙeFšmeer veecekeâ mLeeve hej Keesoe ieÙee Lee,

efpemekeâer Keespe keâve&ue [^eskeâ ves keâer Leer~ ØeejbYe ceW keâÛÛes lesue kesâ
DeemeJeve Éeje kesâJeue kewâjesefmeve lesue efvekeâeuee peelee Lee DevÙe heoeLe&
peueekeâj ve„ keâj efoÙes peeles Les~

Ùen efJeMJeeme efkeâÙee peelee nw efkeâ hesš^esefueÙece keâe efvecee&Ce
mecegõer peblegDeeW keâes Tpee& SJeb Yeejer oeye hej jnves kesâ keâejCe Gvekesâ
ef[keâcheesefpeMeve Éeje ngDee nw~

hesš^esefueÙece keâe MeesOeve- hesš^esefueÙece õJe efJeuesÙe pewmes
õJeeW SJeb DeOe& "esmeeW keâe efceßeCe neslee nw~ hesš̂esefueÙece õJeeW Ùee keâÛÛes
lesue mes Fve DeJeÙeJeeW keâes ØeYeeJeer DeemeJeve Éeje he=Lekeâ keâjves keâer
efJeefOe keâes MeesOeve keâne peelee nw~ keâÛÛes lesue keâe ØeYeepeer DeemeJeve
Skeâ ØeYeepekeâ mlecYe ceW efkeâÙee peelee nw~ keâÛÛes lesue keâes henues 375
ef[«eer mes. hej iece& efkeâÙee peelee nw efHeâj Fmes ØeYeepekeâ mlecYe kesâ ceOÙe
ceW hengBÛeeÙee peelee nw~ Fme Yeeie ceW DeefOekeâ keäJeLeveebkeâ Jeeues DeJeÙeJe
veerÛes Deewj keâce keäJeLeveebkeâ Jeeues DeJeÙeJe Thej mebIeefvele nes peeles nQ~
DemebIeefvele iewmeW mlecYe kesâ meyemes Thej mes he=Lekeâ nes peeleer nQ, efpevnW
Deueie mes Skeâef$ele keâj efueÙee peelee nw~ ØeYeepekeâ mlecYe ceW keâesueieš
Mes<e jn peelee nw, efpemes efheÛe keâne peelee nw~

hesš^esue keâe MeesOeve- hesš^esue keâe MeesOeve, Fmekesâ jbie,
Jegšer iebOe meuHeâj ÙeewefiekeâeW leLee Demeble=hle neF[^eskeâeye&ve keâes Deueie
keâjves kesâ efueS efkeâÙee peelee nw~ DeMegæ hesš̂esue keâes meevõ H

2
SO

4
Ùee NaOH efJeueÙeve mes Oeeskeâj Yeehees-Sukeâesnue he=Lekeâ keâj osles
nQ~

Yebpeve- DeefOekeâ keäJeLeveebkeâ Jeeues mebkeâerCe& neF[^es keâeye&ve
ÙeewefiekeâeW keâes T<cee Éeje keâce keäJeLeveebkeâ Jeeues mejue neF[^eskeâeye&ve
ÙeewefiekeâeW ceW yeoueves keâer Øeef›eâÙee keâes Yebpeve keânles nQ Fmekeâe Øe›eâce
DeefveefMÛele neslee nw~ DeCeg efJeefYeVe mLeeveeW mes štškeâj efYeVe Glheeo
os mekeâles nQ~

efceóer kesâ lesue keâe MeesOeve- Fmes ›eâceMeŠ meevõ meuHeäÙegefjkeâ
Decue, meesef[Ùece neF[^eskeämeeF[ leLee peue mes Oeeskeâj Megæ efkeâÙee
peelee nw~

Yebpeve Éeje lesue iewme yeveevee- Yebpeve Éeje lesue iewme
Yeer yeveeF& peeleer nw, efpemekeâe GheÙeesie ØeÙeesieMeeueeDeesb ceWs yeve&jeW keâes
peueeves ceW neslee nw~ lesue iewme meeOeejCeleŠ efceóer kesâ lesue mes yeveeF&
peeleer nw~ Fmekeâer heleueer Oeej nJee keâer DevegheefmLeefle ceW Skeâ jkeäle
lelJe ueesns kesâ efjše[& ceW efiejeF& peeleer nw~ ieceea kesâ ØeYeeJe mes õJe lesue
iewmeerÙe DeJemLee ceW Dee peelee nw~ efpemeceW efceLesve; FLesve SJeb mejue
neF[^eskeâeye&ve efceßeCe neslee nw~ Fmekeâes nJee keâer GheefmLeefle ceW
peueekeâj Deeie Øeehle keâer peeleer nw~

hewjeefHeâve ceesce- hesš^esefueÙece mes Øeehle nesves Jeeuee ceesce
Gmekeâe kesâJeue 2 ØeefleMele Yeeie neslee nw~ Ùen Skeâ jbieerve SJeb
efÛekeâvee "esme heoeLe& neslee nw~ FmeceW meer. 10 SÛe. 58 lekeâ meble=hle
neF[̂eskeâeye&ve heeS peeles nQ~ Ùen ceesceyeòeer yeveeves kesâ keâece Deelee nw~
Fmekeâe GheÙeesie efoÙeemeueeF& GÅeesie ceW, ÛeceÌ[s keâes efÛekeâvee keâjves,
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yeekeämeeW ceW ueshe keâjves SJeb uekeâÌ[er keâes Sefme[ mes yeÛeeves kesâ efueS
ØeÙeesieMeeueeDeeW Deeefo ceW neslee nw~

iewmeerÙe FËOeve- pees heoeLe& peueves hej G<cee GlheVe keâjles
nQ, GvnW FËOeve keâne peelee nw~ FËOeve keâes peueekeâj efJeefYeVe keâeÙeeX
pewmes GÅeesieeW ceW, Iej ceW Keevee yeveeves kesâ efueS leLee Keevee Øeehle
keâjves kesâ efueS efkeâÙee peelee nQ,

FËOeve keâer efJeMes<eleeSB- (1) FËOeve mejlee SJeb Deemeeveer
mes Øeehle nes mekesâ~

(2) GÛÛe kewâueesjer ceeve nesvee ÛeeefnS~ Skeâ «eece FËOeve keâes
peueeves hej GlheVe G<cee keâes FËOeve keâe keâewueesjer ceeve keâne peelee nw~
kewâueesjer ceeve efkeâuees kewâueesjer Øeefle «eece ceW JÙekeäle efkeâÙee peelee nw~

(3) FËOeve kesâ peueves hej neefvekeâejkeâ Deewj efJe<ewueer iewmeW
veneR efvekeâueveer ÛeeefnS leLee DeheefMe„ heoeLe& veneR yeÛevee ÛeeefnS~

FËOeve kesâ Øekeâej- FËOeve leerve Øekeâej kesâ nesles nQ~
 "esme FËOeveŠ GoenjCe-uekeâÌ[er, keâesÙeuee Deeefo~
 õJe FËOeveŠ GoenjCe-hesš^esue, kewâjesmeerve lesue, [erpeue Deeefo,
 iewme FËOeveŠ GoenjCe-hesš^esue iewme, Øees[dÙetmej iewme, Yeehe
   Debieej iewme, keâesÙeuee iewme Deeefo~

Yeehe Debieej iewme- Ùen neF[̂espeve SJeb keâeye&ve ceesveesDee@keämeeF[
iewme keâe efceßeCe neslee nw~ Yeehe keâes lehle keâeskeâ hej ØeJeeefnle keâjves
hej neF[êspeve Je keâeye&ve ceesveesDee@keämeeF[ keâe efceßeCe Øeehle neslee nw,
efpemes Yeehe Debieej iewmes keânles nQ~ Yeehe Debieej iewme ceW 50 ØeefleMele
CO SJeb 50 ØeefleMele H

2
 iewme nesleer nw~

Øees[Ÿetmej iewme- veeFš^espeve SJeb keâeye&ve ceesveesDee@keämeeF[
iewmeeW kesâ efceßeCe keâes Øees[dÙetmej iewme keânles nQ~ Fmes Øeehle keâjve kesâ
efueS iece& JeeÙeg keâes jkeäle lehle keâeskeâ hej ØeJeeefnle keâjles nQ~ Megæ
Øees[dÙetmej iewme ceW 2.5 mes 5 ØeefleMele lekeâ keâeye&ve [eÙe-Dee@keämeeF[
Megefæ kesâ ¤he cebs jnleer nw~ Øees[dÙetmej iewme keâe kewâueesjer ceeve DevÙe
iewmeerÙe FËOeve keâer Dehes#ee meyemes DeefOekeâ neslee nw~

keâesÙeuee iewme- Ùen iewme cegKÙeleŠ efceLesve, neF[^espeve,
SJeb keâeye&ve ceesvees Dee@keämeeF[ iewmeeW keâe efceßeCe neslee nw~ FmeceW
neF[^espeve 55 ØeefleMele, efceLesve 30 ØeefleMele, keâeye&ve ceesvees-
Dee@keämeeF[ 4 ØeefleMele, SLeeFve Je SLeerve 3 ØeefleMele neF[êspeve,
Deekeämeerpeve Je keâeye&ve-[eF-Dee@keämeeF[ 8 ØeefleMele nesleer nw~ keâesÙeuee
iewme FËOeve SJeb Øekeâerhej kesâ ¤he ceW GheÙeesie ces ueeÙee peelee nw~
peueeves hej ØekeâeMe Øeehle neslee nw~

hesš^esue iewme- hesš^esue keâer Jee<he SJeb JeeÙeg keâs efceßeCe keâes
hesš^esue iewme keânles nQ~ hesš^esue iewme Skeâ efJeMes<e Øekeâej kesâ mebÙeb$e mes
yeveeF& peeleer nw~ JeeÙeg SJeb hesš̂esue kesâ Jee<he keâer efceßeCe keâes iewme Yejves
keâer šbkeâer ceW Skeâef$ele keâj efueÙee peelee nw~ Fmekeâe GheÙeesie ØeÙeesie
MeeueeDeeW ceW yeve&jeW keâes peueeves ceW efkeâÙee peelee nw~

keâeršveeMekeâ

heewOeeW ceWs jesie GlheVe keâjves Jeeues peerJeeW pewmes yewkeäšerefjÙee, keâJekeâ leLee
keâeršeW mes megj#ee kesâ efueS kegâÚ jemeeÙeefvekeâ oJeeFÙeeW keâe efvecee&Ce
efkeâÙee ieÙee, efpevnW keâeršveeMeer Ùee heerÌ[keâveeMeer keâne peelee nw~
[er.[er.šer., yeWpeerve, nwkeämee keäueesjeF[, cesefLeue hewjeefceLeeve, nshšekeäueesj,
[eÙeSefu[^ve Deewj keäueesjesef[ve Deeefo jmeeÙeveeW keâes keâeršveeMeer keâne
peelee nw~

yenguekeâ hueeefmškeâ –  Ùes meeceevÙeleŠ keâeye&efvekeâ Ùeewefiekeâ
nesles nQ~ heewOeeW keâer keâesefMekeâe efYeefòe ceW heeÙee peeves Jeeuee mesuegueespe
Skeâ yenguekeâ neslee nw~ petš leLee keâheeme yenguekeâ kesâ DevÙe GoenjCe
nQ~ jsMece leLee Tve DevÙe Øeeke=âeflekeâ yenguekeâ kesâ GoenjCe nQ~
Øeesšerve DeCegDeeW keâer uecyeer ßeb=KeueeDeeW kesâ yeves nesves kesâ keâejCe
keâ"esj leLee Øeyeue nesles nQ~ leeheueeve heesueerLeerve, jsÙeeve nsHeäueeve,
heesefueSmšj ceeveJe Éeje efvee|cele yenguekeâ nQ~ Fvekeâe mebMues<eCe
jemeeÙeefvekeâ efJeefOeÙeeW Éeje efpevnW heesueercejeFpesMeve keânles nQ, kesâ
Éeje efkeâÙee peelee nw~ DeCegDeesb kesâ yebOe Éeje peesÌ[keâj jemeeÙeefvekeâ
DeeyebOe Éeje peesÌ[keâj yenguekeâ yeveeves kesâ keâejCe Ùes DelÙeefOekeâ
Øeyeue nesles nQ~ heesueerLeerve Skeâ-Skeâ keâjles ueieeleej pegÌ[er SLeerve
CH2-CH2 DeCegDeesb keâer Skeâ uecyeer ßeb=Keuee nesleer nw~ Ùen keâ"esj,
cepeyetle Deewj ueÛeeruee neslee Ùen leehe megbOejCe neslee nw~ DeleŠ Fmemes
heleueer ÛeöjW yeveeF& pee mekeâleer nQ leLee FefÛÚle DeekeâejeW ceW Yeer
{euee pee mekeâlee nw Ùen iece& keâjves hej vece& nes peelee nw leLee "b[e
nesves hej keâÌ[e nes peelee nw Deewj Deheves cetue iegCeeW keâes hegveŠ Øeehle
keâj ueslee nw Fmeer iegCe keâes megIešdÙelee keânles nQ~ Ùen jemeeÙeefvekeâ
DeefYeef›eâÙee veneR keâjlee nw~ peuejesOeer leLee efJeÅegle keâe kegâÛeeuekeâ
nesleer nw~

heesueerefyeveeF&ue keäueesjeF[- Ùen Skeâ DevÙe megIešdÙe
yenguekeâ nw, Fmekeâe GheÙeesie yeesleueeW, HeâMe& keâes {keâves, yejmeeleer
keâesšeW, petleeW kesâ leueW, meQef[ueeW leLee ÛeceÌ[s pewmes heoeLeeX kesâ efvecee&Ce
ceW neslee nw~ heeueer mšeFjerve Skeâ hueeefmškeâ nw pees heeueerLeerve keâer
Dehes#ee DeefOekeâ nukeâe neslee nw Deewj mejuelee mes meebÛeeW ceW {euee pee
mekeâlee nw~ Fme iegCe kesâ keâejCe Fmes Peeie kesâ ¤he ceW HewâueeÙee pee
mekeâlee nw~ Fme ¤he ceW Fmes Leceexkeâeskeâ keânles nQ~ Fmekeâe GheÙeesie
keâesceue SJeb Yebiegj JemlegDeesb keâes megjef#ele jKeves kesâ efueS hewkeâ keâjves
Jeeueer Jemleg kesâ ¤he ceW neslee nw~ Fmes ØeMeerlekeâeW leLee ketâuejeW ceW
T<ceejesOeer kesâ ¤he ceW Yeer GheÙeesie ceW efueÙee peelee nw~

S›eâerefuekeâ Ùee heme&heskeäme- Ùen mhe„ heejoMeea hueeefmškeâ
nw, efpemekeâe keâF& heefjefmLeefleÙeeW ceW keâeBÛe kesâ mLeeve hej ØeÙeesie efkeâÙee
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peelee nw~ keâesceue nesves kesâ keâejCe FmeceW Deemeeveer mes KejeWÛe Dee
peeleer nw leLee keâeye&efvekeâ efJeueeÙekeâeW ceW Deemeeveer mes efJeuesÙe nes peelee
nw~

nsHeäueeve Yeer Skeâ hueeefmškeâ yenguekeâ nw, efpemekeâe hetje veece
heeueer šsš^e HeäuetDeesjes SLeerueerve nw, efpemes (CF

2
-CF

2
) Éeje

Øeoe|Mele keâjles nQ~ Fme yenguekeâ ceW CF
2
 DeCegDeesb keâer uecyeer

ßeb=Keuee nesleer nw~ Fmekeâe GÛÛe veebkeâ neslee nw leLee efveef<›eâÙe neslee nw~
Fme iegCe kesâ keâejCe Ùen FbpeerefveÙeeEjie kesâ efueS meJe&ßes‰ heoeLe& ceevee
peelee nw~ Ùen efJeÅegle keâe kegâÛeeuekeâ neslee nw FmeefueS Fmekeâe GheÙeesie
efJeÅegle GhekeâjCe yeveeves ceW efkeâÙee peelee nw~ Heâecee&Fkeâe leLee cesueeceeFve
leej ÂÌ{ hueeefmškeâ nw, efpevekeâe GheÙeesie cespeeW keâer Thejer melen,
hÙeeues Je ›eâekeâjer kesâ efvecee&Ce ceW efkeâÙee peelee nw~ mebefMue„ lebleg Yeer
Skeâ Øekeâej kesâ yenguekeâ nesles nQ, efpevekeâe GheÙeesie Øeeke=âeflekeâ jsMeeW
pewmes Tve Deewj jsMece kesâ mLeeve hej efkeâÙee peelee nw~

jsÙeeve- Ùen Skeâ Ssmee jsMee Ùee lebleg nw, efpemes ¤F& Ùee
uekeâÌ[er kesâ ieg[s keâes efkeâmeer jemeeÙeefvekeâ efJeueeÙekeâ cebs Ieesue hej Øeehle
heoeLe& ceW yeveeÙee peelee nw~ jsÙeeve ceW jsMece pewmeer efJeÙee nesleer nw leLee
metleer jsMee pewmee ner Øeleerle neslee nw~

veeÙeuee@ve- jemeeÙeefvekeâ Âef„ mes veeÙeueeve jsMece mes efceueles-
pegueles nQ Ùes keâ"esj Øeyeue SJeb peuejesOeer nesles nQ~ Fvekeâe GheÙeesie
henveves kesâ keâheÌ[s, jefmmeÙeeB, yeÇMe, keâbIes, ngkeâ leLee ceMeervees kesâ hegpeeX
kesâ efvecee&Ce ceW neslee nw~

heesefueSmšj jsMes- FvnW nsjerukeâerve, Ss›eâeve leLee šsjerve
hesš̂esefueÙece heoeLeeX mes yeveeÙee peelee nw~ Fmekeâe GheÙeesie Jem$e yeveeves
ceW pewmes keâceerpe, heWš, meeÌ[er, heox hej efkeâÙee peelee nw~ efJeefYeVe Øekeâej
kesâ jsMeeW keâer henÛeeve Gvekeâes peueekeâj leLee peueves hej efkeâS ieS
JÙeJenej kesâ Éeje keâer peeleer nw~

lesue Deewj Jemee
lesue Deewj Jemee Jevemheefle Je peblegDeeW mes Øeehle nesves Jeeues

heoeLe& nQ~ Ùes JeemleJe cebs TBÛes JemeerÙe DecueeW leLee kegâÚ Demebleghle
DecueeW kesâ efiuemeje@ue cebs efceuee Smšj nw~ Ùes Smšj efiuemejeF[
keânueeles nQ~ DeleŠ nce lesue Deewj Jemee keâes efiuemejeF[ keâe efceßeCe
keân mekeâles nQ~
 lesue- pebleg ceW heeS peeves Jeeues lesue, Jnsue keâe lesue, nñer keâe

lesue Deeefo~
 Jemee- pebleg Jemee-keâe[&, šwuees Deeefo~
 JevemheefleÙeeW mes Øeehle Jemee- veeefjÙeue keâe lesue, Jevemheefle

Ieer Deeefo
 lesueeW keâe JeieeakeâjCe- lesueeW keâe JeieeakeâjCe Gvekesâ Fme iegCe

kesâ DeeOeej hej efvecve Øekeâej mes efkeâÙee peelee nw-
(1) metKeves Jeeues lesue (2) keâce metKeves Jeeues lesue
(3) veneR metKeves Jeeues lesue
1. metKeves Jeeues lesue- Fve lesueeW ceW Demeble=hle efiuemejeF[eW

keâe Devegheele DeefOekeâ neslee nw~
2. keâce metKeves Jeeues lesue- Jes lesue pees Oeerjs-Oeerjs

Dee@keämeerpeve keâe MeesOeve keâjles nQ Deewj Oeerjs-Oeerjs ieeÌ{s heÌ[les peeles nQ,
keâce metKeves Jeeues lesue keânueeles nQ~ GoenjCe kesâ efueS efyeveewues keâe
lesue Fme Jeie& ceW Deelee nw~ Fme Jeie& kesâ lesueeW ceW Demeble=hle efiuemejeF[eW
keâe Devegheele henues Jeeues Jeie& kesâ lesueeW mes keâce neslee nw~

3. veneR metKeves Jeeues lesue- Jes lesue, pees nJee mes
Dee@keämeerpeve keâe Mees<eCe veneR keâjles Deewj ieeÌ{s veneR nesles, veneR metKeves
Jeeues lesue keânueeles nQ~ Fve lesueeW ceW Demeble=hle efiuemejeF[eW keâe
Devegheele yengle ner keâce neslee nw~ veeefjÙeue keâe lesue, pewletve keâe lesue
Fmeer Jeie& ceW Deeles nQ~

lesue Deewj Jemee kesâ GheÙeesie- lesue Deewj Jemee kesâ cegKÙe
GheÙeesie efvecve nQ-
(1) meeyegve leLee ceepe&jerve yeveeves ceW Fmekeâe yengle DeefOekeâ GheÙeesie

neslee nw~
(2) efiuemejeue leLee ceesceyeefòeÙeeB yeveeves ceW~
(3) Deuemeer keâe lesue leLee DevÙe metKeves Jeeues lesue yeveeves ceW keâece

Deelee nw~
(4) ØekeâeMe Glhevve keâjves cebs GheÙeesie Deelee nw~
(5) pewletve Deewj jsÌ[er keâe lesue oJeeDeeW ceW keâece Deelee nw~

meeyegve- lesue Deewj Jemee keâe #eejeW Éeje peue DeheIešve
keâjves hej Jemee DecueeW kesâ ueJeCe Øeehle nesles nw~ Jemee DecueeW kesâ Ùes
ueJeCe meeyegve keânueeles nQ~ Ùen DeefYeef›eâÙee meeyegveerkeâjCe keânueeleer
nw DeleŠ JemeerÙe DecueeW, heeceeefškeâ, DeesefueFkeâ Deeefo kesâ meesef[Ùece
Deewj heesšsefMeÙece ueJeCe meeyegve keânueeles nQ~ JemeerÙe DecueeW kesâ
meesef[Ùece ueJeCe keâ"esj nesles nQ~ FmeerefueÙes FvnW keâ"esj, meeyegve
keâne peelee nw leLee heesšsefMeÙece ueJeCe cegueeÙece nesles nQ, FmeefueÙes
FvnW cegueeÙece meeyegve keânles nQ~

ceesce- lesue leLee Jemee kesâ meceeve ceesce Yeer Øeke=âefle ceW heeÙee
peeves Jeeuee Smšj nw hejbleg Ùes Smšj efiuemejeF[ mes efYeVe nw~ FmeceW
TBÛes JemeerÙe DecueeW kesâ efiuemejeue kesâ mLeeve hej TBÛes ceesvees-
neFef[^keâ Ssukeâesnue mes mebÙegkeäle neskeâj Smšj yeveeles nQ~

kegâÚ ceesce kesâ Øekeâej efvecve nQ-
1. Meno keâer cekeäKeer keâe ceesceŠ (Bee’s Wax)
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15
H

31
 COOC

30
 H

61
)

FmeceW cegKÙe ¤he mes efcejerefmeue heeefcešsš meer
15
 SÛe

31
 meerDeesDeesmeer

30

SÛe
61
 jnlee nw~ Ùen efceefjefmeue Ssnue meer 30 SÛe 6 Dees SÛe Deewj

heeefceefškeâ Decue meer 15 SÛe 31 meerDeesSÛe keâe Smšj nw~
2. keâeveexyee ceesce Š (C

15
 C

31
 COOC

36
 H

13
)

Ùen mhece& Jnsue mes Øeehle neslee nw~ FmeceW cegKÙe ¤he mes mesefšue
heeefcešsš meer 15C31 meerDeesDeesmeer

36
                     SÛe

13

jnlee nw~ Ùen mesefšue Sukeâesnue meer
16
 SÛe

33
 DeesSÛe Deewj heeefceefškeâ

Decue meer
15
 SÛe

31
 meerDeesDeesSÛe keâe Smšj nw~ ceesce keâe yengle

DeefOekeâ GheÙeesie uekeâÌ[er Je petles keâer heeefueMe, Jeee|veMe Deeefo yeveeves
ceW neslee nw~ Fmekeâe DevÙe GheÙeesie ues[ heQefmeue yeveeves ceW Yeer neslee
nw~



ãä¹ãœÊããè ¹ãÀãèàãã‚ããò ½ãò ¹ãîœñ ¹ãÆÍ¶ã
1. †‡ãŠ •ããè†½ã ‡ãŠã„â›À ‡ãŠãñ ãä‡ãŠÔã‡ãŠãñ —ãã¦ã ‡ãŠÀ¶ãñ ½ãò

„¹ã¾ããñØã ãä‡ãŠ¾ãã •ãã¦ãã Öõ:
1. ¶ãããä¼ã‡ãŠãè¾ãÔããä‰ãŠ¾ã¦ãã
2. ¼ãîãä½ãØã¦ã •ãÊã
3. ¼ãîãä½ãØã¦ã ¦ãñÊã
4. ‡ãŠãñ¾ãÊãã

„¦¦ãÀ ¶ãããä¼ã‡ãŠãè¾ãÔããä‰ãŠ¾ã¦ãã

2. ãä¶ã½¶ã ½ãò Ôãñ ‡ãŠãõ¶ã Ôãñ ¦ãÀÊã ‡ãŠãñ Íããè¦ãÊã‡ãŠ ‡ãŠãè
¦ãÀÖ ¹ãÆŠãè•ã ½ãò „¹ã¾ããñØã ãä‡ãŠ¾ãã •ãã¦ãã Öõ?

1. ‡ãŠãºãÃ¶ã ¡ãƒ ‚ããù‡ã‹ÔããƒÃ¡
2. ¹ã‹Êãì‚ããñÀãñ‡ãŠãºãÃ¶ã
3. ‚ã½ããñãä¶ã¾ãã
4. ‚ããù‡ã‹Ôããè•ã¶ã

„¦¦ãÀ ‚ã½ããñãä¶ã¾ãã

3. ÔÌã¥ãÃ ‡ãŠãè Íãì®¦ãã ‡ã‹¾ãã Öãñ¦ããè Öõ?
1. 24 ‡ãõŠÀñ›
2. 22 ‡ãõŠÀñ›
3. 19 ‡ã‹Ìãã›Ãá•ã
4. 32 ‡ãõŠÀñ›

„¦¦ãÀ 24 ‡ãõŠÀñ›

4. ¹ÊãããäÔ›‡ãŠ ›ñ¹ã ãäÀ‡ãŠãù¡ÃÀ ¹ãÀ ‡ãŠãõ¶ã-Ôãñ ¹ãªã©ãÃ ‡ãŠã
‚ããÌãÀ¥ã ÊãØãã Öãñ¦ãã Öõ?

1. ãä•ãâ‡ãŠ ‚ããù‡ã‹ÔããƒÃ¡
2. ½ãõãäØ¶ããäÍã¾ã½ã ‚ããù‡ã‹ÔããƒÃ¡
3. ‚ãã¾ãÀ¶ã ÔãÊ¹ãñŠ›
4. ‚ãã¾ãÀ¶ã ‚ããù‡ã‹ÔããƒÃ¡

„¦¦ãÀ ‚ãã¾ãÀ¶ã ‚ããù‡ã‹ÔããƒÃ¡
(†½ã¹ããè†Ôã‚ããƒÃ 2017)

5. 440 K  ¹ãÀ †©ãñ¶ãðÊã ‚ããõÀ Ôããâãä³¦ã ÔãÊ¹ã‹¾ãîãäÀ‡ãŠ
‚ã½Êã ‡ãñŠ ºããèÞã ‡ãŠãè ‚ããä¼ããä‰ãŠ¾ãã, †ãä©ãÊããè¶ã
ØãõÔã ªñ¦ããè Öõý ƒÔãñ ‡ãŠÖã •ãã¦ãã Öõ?

1. ¹ãÆãä¦ãÔ©ãã¹ã¶ã ‚ããä¼ããä‰ãŠ¾ãã
2. •ãÊã ‚ã¹ãÜã›¶ã
3. ãäÌãÖãƒ¡Èãñ•ã¶ã¶ã ‚ããä¼ããä‰ãŠ¾ãã
4. ãä¶ã•ãÃÊããè‡ãŠÀ¥ã ‚ããä¼ããä‰ãŠ¾ãã

„¦¦ãÀ ãä¶ã•ãÃÊããè‡ãŠÀ¥ã ‚ããä¼ããä‰ãŠ¾ãã

6. ›È‡ãŠ •ãõÔãñ ¼ããÀãè ½ããñ›À ÌããÖ¶ããò ‡ãñŠ ãäÊã† ........
ƒâ£ã¶ã ‡ãŠãñ ÌãÀãè¾ã¦ãã ªãè •ãã¦ããè Öõý

1. ¹ãõ›ÈãñÊã 2. ¡ãè•ãÊã
3. ØãõÔããñÊããè¶ã 4. ‡ãŠÞÞãã ¦ãñÊã

„¦¦ãÀ ¡ãè•ãÊã

7. ¼ãÀñ Öì† ¹ãñ›ÈãñÊã ›ö‡ãŠÀ ‡ãŠãè ‚ã¹ãñàãã ¦ã¦‡ãŠãÊã ŒããÊããè
ãä‡ãŠ¾ãñ •ãã¶ãñ ÌããÊãñ ›ö‡ãŠÀ ‚ããä£ã‡ãŠ Œã¦ãÀ¶ãã‡ãŠ
Öãñ¦ãñ Ööý ‡ã‹¾ããòãä‡ãŠ ?

1. „¶ã‡ãñŠ ¼ããè¦ãÀ ¹ãñ›ÈãñÊã ‡ãŠãè ÌããÓ¹ã Öãñ¦ããè Öõ ãä•ãÔãñ ‚ããÔãã¶ããè
Ôãñ ‚ããØã ÊãØã Ôã‡ãŠ¦ããè Öõý

2. „¶ã½ãò ‡ãŠãºãÃ¶ã ‡ãñŠ ‡ãŠ¥ã Öãñ¦ãñ Ööâý ãä•ã¶ã½ãò ‚ããØã ÊãØã
Ôã‡ãŠ¦ããè Öõý

3. ‚ããù‡ã‹Ôããè•ã¶ã ‡ãŠãè ‚ãã¹ãîãä¦ãÃ ºãâª Öãñ¶ãñ ‡ãñŠ ‡ãŠãÀ¥ã ›ö‡ãŠÀ
¹ãŠ› Ôã‡ãŠ¦ãñ Ööý

4. ªãºã ‡ãñŠ ‡ãŠãÀ¥ã ãäÌãÔ¹ãŠãñ› Öãñ Ôã‡ãŠ¦ãã Öõý
„¦¦ãÀ „¶ã‡ãñŠ ¼ããè¦ãÀ ¹ãñ›ÈãñÊã ‡ãŠãè ÌããÓ¹ã Öãñ¦ããè Öõ ãä•ãÔãñ

‚ããÔãã¶ããè Ôãñ ‚ããØã ÊãØã Ôã‡ãŠ¦ããè Öõý

(†½ã¹ããè†Ôã‚ããƒÃ 2016)
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•ããèÌã£ãããäÀ¾ããò ‡ãŠã ÌãØããê‡ãŠÀ¥ã
 •ããèÌã ãäÌã—ãã¶ã ‡ãŠãè ÌãÖ ÔããŒãã Öõ ãä•ãÔã‡ãñŠ ‚ã¶¦ãØãÃ¦ã •ããèÌã£ãããäÀ¾ããò ‡ãŠã

‚ã£¾ã¾ã¶ã ãä‡ãŠ¾ãã •ãã¦ãã Öõý
 ºãã¾ããñÊããù•ããè ½ãò Bio ‡ãŠã ½ã¦ãÊãºã Öãñ¦ãã Öõ- •ããèÌã¶ã ‚ããõÀ ºãã¾ããñÊããù•ããè

½ãò Logy ‡ãŠã ½ã¦ãÊãºã Öãñ¦ãã Öõ ‚ã£¾ã¾ã¶ã ý
‚ã©ããÃ¦ã ºãã¾ããñÊããù•ããè ‡ãŠã ½ã¦ãÊãºã Öõ •ããèÌã¶ã ‡ãŠã ‚ã£¾ã¾ã¶ã ‡ãŠÀ¶ããý

ãäÌãÞããÀ‡ãŠ
•ããù¶ã-Àñ (1627-1705)-
 •ããù¶ã-Àñ ¹ãÆ©ã½ã Ì¾ããä‡ã‹¦ã Öõ, ãä•ã¶Öãò¶ãñ •ãããä¦ã (Species) ‚ããõÀ

ÌãâÍã (Genus) ½ãò ‚ãâ¦ãÀ Ô¹ãÓ› ãä‡ãŠ¾ããý
 ¾ãñ ¹ãÆãÞããè¶ã Ìãõ—ãããä¶ã‡ãŠãò ½ãò ¹ãÆ©ã½ã ©ãñ ãä•ã¶Öãò¶ãñ „ÞÞã¦ãÀ ¹ãÆã‡ãðŠãä¦ã‡ãŠ

ÌãØããê‡ãŠÀ¥ã ãä‡ãŠ¾ããý
Êãõ½ãã‡ãÃŠ (1744-1829)

 ¾ãñ ¹ãÆãäÔã® ¹ãÆŠãâÔããèÔã •ãõÌããäÌã—ãã¶ããè ©ãñý
 ƒ¶Öãò¶ãñ ºãã¾ããñÊããù•ããè Íãºª ‡ãŠã ¹ãÆ¾ããñØã ÔãÌãÃ¹ãÆ©ã½ã 1801 ½ãò ãä‡ãŠ¾ãã

©ããý
 ƒ¶Öãò¶ãñ ‡ãŠÍãñÂ‡ãŠãè ‚ããõÀ ‚ã‡ãŠÍãñÂ‡ãŠãè •ããèÌããò ½ãò ¼ãñª ãä‡ãŠ¾ãã ¦ã©ãã

ÔãÌãÃ¹ãÆ©ã½ã ƒ¶ãÌã›ãêºãÆñ› Íãºª ‡ãŠã „¹ã¾ããñØã ãä‡ãŠ¾ããý
 Êãõ½ãã‡ãÃŠ ¶ãñ ½ããõÔã½ã ãäÌã—ãã¶ã ‚ããõÀ ½ããõÔã½ã ‡ãŠãè ¹ãîÌãÃÔãîÞã¶ãã‚ããò Ôãñ Ôãâºãâãä£ã¦ã

ÌãããäÓãÃ‡ãŠ ãäÀ¹ããñ›ãô ‡ãŠã ¼ããè ¹ãÆ‡ãŠãÍã¶ã ãä‡ãŠ¾ããý
 ¾ãñ ãäÌã‡ãŠãÔãÌããª ‡ãñŠ •ã¶½ãªã¦ãã Ööý
 ƒ¶ã‡ãŠãè ¹ãìÔ¦ã‡ãŠ ̀ `¹ã‹ÊããñÀ ¹ãÆöŠÍããƒ•ã'' Öõý

›ÈãäÌãÀñ¶ãÔã
 ¾ãñ ¹ãÆãäÔã® •ã½ãÃ¶ã •ãõÌããäÌã—ãã¶ããè ©ãñý
 ƒ¶Öãò¶ãñ ºãã¾ããñÊããù•ããè Íãºª ‡ãŠã ¹ãÆ¾ããñØã ÔãÌãÃ¹ãÆ©ã½ã 1801 ½ãò Êãõ½ãã‡ãÃŠ

‡ãñŠ Ôãã©ã ãä½ãÊã‡ãŠÀ ãä‡ãŠ¾ãã ©ããý
‚ãÀÔ¦ãî (384 - 322 ƒÃ.¹ãî.)

 ¾ãñ ¾ãî¶ãã¶ããè ‡ãñŠ ¹ãÆãäÔã® (¹ããäÍÞã½ããè ªÍãÃ¶ãÍããÔ¨ã ‡ãñŠ ½ãÖã¶ã) ªãÍãÃãä¶ã‡ãŠ
©ãñý

 Ìãñ ¹Êãñ›ãñ ‡ãñŠ ãäÍãÓ¾ã Ìã ½ãÖã¶ã ãäÔã‡ãâŠªÀ ‡ãñŠ ØãìÁ ©ãñý
 ‚ãÀÔ¦ãî ‡ãŠã Àã•ã¶ããèãä¦ã ¹ãÀ ¹ãÆãäÔã® ØãÆâ©ã ̀ `¹ããñãäÊããä›‡ã‹Ôã'' Öõý
 ‚ãÀÔ¦ãî ‡ãñŠ ¹ãÆãäÔã® ØãÆâ©ã ‡ãŠã ¶ãã½ã ̀ `¹ãñãäÀ¹ããñƒ†ãä¦ã‡ãñŠÔã'' Öõý
 ‚ã¶¾ã ØãÆâ©ã - ãä¶ã‡ãŠãñ½ãÞãó †ãä©ã‡ã‹Ôã, ¾ãîªñãä½ã¾ã¶ã †ãä©ã‡ã‹Ôã, ÀÖñ¦ããñãäÀ‡ãŠ,

¹ããñ†ãä›‡ã‹Ôã, ãäÖÔ›Èãè ‚ããù¹ãŠ †ãä¶ã½ãÊÔã, ‚ããù¶ã ½ãñ½ããñÀãè
 ƒ¶Öò •ããèÌã ãäÌã—ãã¶ã ‡ãŠã •ã¶ã‡ãŠ (Father of Zoology) ¼ããè

‡ãŠÖã •ãã¦ãã Öõý
 ƒ¶Öãò¶ãñ ‚ã¹ã¶ããè ¹ãìÔ¦ã‡ãŠ ``Historia Animalium''  ½ãò

ÊãØã¼ãØã 500 •ãâ¦ãì‚ããò ‡ãŠã Ìã¥ãÃ¶ã ãä‡ãŠ¾ãã Öõý

ãä©ã¾ããñ¹ãÆõŠÔ›Ôã (372-227 ƒÃ.¹ãî.)
 ¾ãñ ØãÆãèÔã ‡ãñŠ ¹ãÆãäÔã® ªãÍãÃãä¶ã‡ãŠ †Ìãâ ¹ãÆ‡ãðŠãä¦ãÌããªãè ©ãñý
 ƒ¶Öò Ìã¶ãÔ¹ããä¦ã ãäÌã—ãã¶ã (Father of Botany) ‡ãŠã •ã¶ã‡ãŠ

¼ããè ‡ãŠÖã •ãã¦ãã Öõý
 ƒ¶Öãò¶ãñ ‚ã¹ã¶ããè ¹ãìÔ¦ã‡ãŠ ``Historia Plantarum'' ½ãò

Ìã¶ãÔ¹ããä¦ã ãäÌã—ãã¶ã ‡ãŠã ãäÌãÔ¦ãð¦ã „ÊÊãñŒã ãä‡ãŠ¾ãã Öõý
 ƒ¶ã‡ãŠãè ªîÔãÀãè ¹ãÆãäÔã® ¹ãìÔ¦ã‡ãŠ ̀ `¹ããõ£ããñ ‡ãñŠ ¹ãÆÌã¦ãÃ‡ãŠ'' Öõý

Àãùºã›Ã ãäÌÖ›ñ‡ãŠÀ
 ¾ãÖ †‡ãŠ ¹ãÆãä¦ããäÓŸ¦ã ‚ã½ãñãäÀ‡ãŠãè Ôãâ¾ãâ̈ ã ¹ãããäÀãäÔ©ããä¦ã‡ãŠãèãäÌãªá ©ãñý
 ƒ¶Öãò¶ãñ 1969 ½ãò •ãØã¦ã (Kingdom) ¶ãã½ã‡ãŠ ‡ãñŠ ¹ããâÞã Àã•¾ã

›õ‡ã‹Ôããñ¶ããùãä½ã‡ãŠ ÌãØããê‡ãŠÀ¥ã ‡ãŠãñ †ãä¶ããä½ã¾ãã, ¹Êããâ›ñ, ¹ãâŠØããè, ¹ãÆãñãä›Ô›ã
‚ããõÀ ½ããñ¶ãñÀã ½ãò ¹ãÆÔ¦ãããäÌã¦ã ‡ãŠÀ¶ãñ ‡ãŠã ¹ãÆÔ¦ããÌã ãäª¾ãã ©ããý

‡ãõŠÀãñÊãÔã Êããèãä¶ã¾ãÔã
 ¾ãñ †‡ãŠ ¹ãÆãäÔã® ÔÌããèãä¡Íã Ìã¶ãÔ¹ããä¦ãÍããÔ¨ããè, ãäÞããä‡ãŠ¦Ôã‡ãŠ ‚ããõÀ •ããèÌã

ãäÌã—ãã¶ããè ©ãñý
 ãä•ã¶Öãò¶ãñ ãä´¹ãª ¶ãã½ã‡ãŠÀ¥ã ‡ãŠãè ‚ãã£ãìãä¶ã‡ãŠ ‚ãÌã£ããÀ¥ãã ‡ãŠãè ¶ããéÌã

ÀŒããè ©ããèý
 ƒ¶Öãò¶ãñ ‚ãã£ãìãä¶ã‡ãŠ ÌããäØãÃ‡ãŠãè (ÌãØããê‡ãŠÀ¥ã) ‡ãñŠ ãä¹ã¦ãã ‡ãñŠ Â¹ã ½ãò •ãã¶ãã

•ãã¦ãã Öõý Ôãã©ã Öãè ¾ãÖ ‚ãã£ãìãä¶ã‡ãŠ ¹ãããäÔ©ããä¦ã‡ãŠãè ‡ãñŠ ¹ãÆ¥ãñ¦ãã‚ããò ½ãò Ôãñ
¼ããè †‡ãŠ Öõý

 ƒ¶ã‡ãŠãè ¹ãÆãäÔã® ¹ãìÔ¦ã‡ãŠ ̀ `ãäÔãÔ›ñ½ãã ¶ãñÞãìÀãè'' Öõý

•ãØã¦ã
 ‚ãã£ãìãä¶ã‡ãŠ •ããèÌã ãäÌã—ãã¶ã ½ãò ÔãÌããÃãä£ã‡ãŠ ½ãã¶¾ã¦ãã ``R.H.

Whittaker ‡ãñŠ ¹ããâÞã •ãØã¦ã ÌãØããê‡ãŠÀ¥ã'' ‡ãŠãñ ªãè •ãã¦ããè Öõý
 „¶Öãò¶ãñ •ããèÌããò ‡ãŠãñ •ãØã¦ã (Kingdom) ¶ãã½ã‡ãŠ ¹ããâÞã ºãü¡ñ ÌãØããô

½ãò ºããâ›ãý
¾ãñ ¹ããâÞã •ãØã¦ã Öö -
(1) ½ããñ¶ãñÀã (2) ¹ãÆãñãä›Ô›À
(3) ‡ãŠÌã‡ãŠ (4) ¹ããª¹ã  (5) •ãâ¦ãì

½ããñ¶ãñÀã ( Monera Kingdoms)
 ¾ãÖ †‡ãŠ‡ãŠãñãäÍã‡ãŠãè¾ã ¹ãÆãñ‡ãõŠãäÀÌããñãä›‡ãŠ •ããèÌããò ‡ãŠã Ôã½ãîÖ Öõ ‚ã©ããÃ¦ã

ƒ¶ã½ãò ¶ã ¦ããñ ÔãâØããäŸ¦ã ‡ãñŠ¶³‡ãŠ Öãñ¦ãã Öõ ¶ã Öãè ãäÌã‡ãŠãäÔã¦ã ‡ãŠãõãäÍã‡ãŠãâØã
Öãñ¦ãñ Ööý

 ƒÔã½ãò ‡ãŠãñãäÍã‡ãŠã ãä¢ãÊÊããè ‡ãŠã ‚ã¼ããÌã Öãñ¦ãã Öõý
 ƒÔã½ãò Ôãñ ‡ãìŠœ ½ãò ‡ãŠãñãäÍã‡ãŠã ãä¼ããä¦¦ã ¹ããƒÃ •ãã¦ããè Öõ ¦ã©ãã ‡ãìŠœ ½ãò ¶ãÖãéý
 ¹ããñÓã¥ã ‡ãñŠ Ô¦ãÀ ¹ãÀ ¾ãñ ÔÌã¹ããñÓããè ÀÔãã¾ã¶ã ÔãâÍÊãñÓããè/¹ãÆ‡ãŠãÍã ÔãâÍÊãñÓããè

‚ã©ãÌãã ãäÌãÓã½ã¹ããñÓããè ½ãð¦ã•ããèÌããò/¹ãÀ•ããèÌããò ªãñ¶ããò Öãñ Ôã‡ãŠ¦ããè Ööý

•ããèÌã ãäÌã—ãã¶ã (Biology)
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½ããñ¶ãñÀã •ãØã¦ã ‡ãŠã ãäÌã¼ãã•ã¶ã ¾ãã ÌãØããê‡ãŠÀ¥ã-

½ããñ¶ãñÀã •ãØã¦ã ‡ãŠãñ ½ãìŒ¾ã Â¹ã Ôãñ 4 ¼ããØããò ½ãò ºããâ›ã Øã¾ãã Öõ-

(i) •ããèÌãã¥ãì ¾ãã ºãõ‡ã‹›ãèãäÀ¾ãã
 •ããèÌãã¥ãì‚ããò ‡ãŠã ‚ã£¾ã¾ã¶ã ̀ `ºãõãä‡ã‹›ãäÀ¾ããñÊããù•ããè'' ‡ãñŠ ‚ã¶¦ãØãÃ¦ã ãä‡ãŠ¾ãã

•ãã¦ãã Öõý
 ¾ãñ ‚ã‡ãñŠãä¶³‡ãŠ, ‡ãŠãñãäÍã‡ãŠã ãä¼ããä¦¦ã¾ãì‡ã‹¦ã, †‡ãŠ‡ãŠãñÍã‡ãŠãè¾ã ÔãÀÊã •ããèÌã

Öõý
 ¾ãñ ¹ãð©Ìããè ¹ãÀ ãä½ã›á›ãè ½ãò, ‚ã½Êããè¾ã Øã½ãÃ •ãÊã-£ããÀã‚ããò ½ãò, ¶ãããä¼ã‡ãŠãè¾ã

¹ãªã©ããô ½ãò, •ãÊã ½ãò, ¾ãÖãâ ¦ã‡ãŠ ‡ãŠãè ‡ãŠãºãÃãä¶ã‡ãŠ ¹ãªã©ããô ½ãò ¦ã©ãã ¹ããõ£ããò
†Ìãâ •ã¶¦ãì‚ããò ‡ãñŠ ÍãÀãèÀ ‡ãñŠ ¼ããè¦ãÀ ¼ããè ¹ãã¾ãñ •ãã¦ãñ Ööý

 ¾ãñ ‡ãŠƒÃ ¦ã¦Ìããò ‡ãñŠ Þã‰ãŠ ½ãò ºãÖì¦ã ½ãÖ¦Ìã¹ãî¥ãÃ ¼ãîãä½ã‡ãŠã ‚ãªã ‡ãŠÀ¦ãñ Öö,
•ãõÔãñ ãä‡ãŠ Ìãã¾ãì½ãâ¡Êããè¾ã ¶ããƒ›Èãñ•ã¶ã ‡ãñŠ Ô©ãÀãè‡ãŠÀ¥ã ½ãòý

 ƒ¶ã½ãò Ôãñ ‚ããä£ã‡ãŠãâÍã •ããèÌãã¥ãì ¦ÌãÞãã ¦ã©ãã ‚ãÖãÀ- ¶ããÊã ½ãò ¹ãã†
•ãã¦ãñ Ööý

•ããèÌãã¥ãì‚ããò •ã¶ããè¦ã ÀãñØã ãä¶ã½¶ã Öõ-
•ãõÔãñ - Öõ•ãã, ãä½ã¾ããªãè ºãìŒããÀ, ãä¶ã½ããñãä¶ã¾ãã, ¦ã¹ãñãäª‡ãŠ ¾ãã àã¾ãÀãñØã,

¹ÊãñØã, ãä››¶ãñÔã, ãäÔã¹ãŠãäÊãÔã, ãä¡¹©ããèãäÀ¾ãã, ‡ãŠãÊããè ŒããúÔããè, ‡ãŠãùÊãÀã,
Øããñ¶ããñãäÀ¾ãã ‚ãããäªý

Öõ•ãã (‡ãŠãùÊãñÀãè)- ãäÌããäºãÆ‚ããñ ‡ãŠãùÊãñÀãè •ããèÌãã¥ãì †‡ãŠ ¹ãÆ½ãìŒã ‡ãŠãÀ‡ãŠ Öõý
 ¾ãÖ ºãõãä‡ã‹›ãäÀ¾ãã Ôãñ Öãñ¶ãñ ÌããÊãã †‡ãŠ ÀãñØã Öõ •ããñ ¹ãã¶ããè Ôãñ ¹ãõŠÊã¦ãã

Öõ ‚ããõÀ ãä•ãÔã½ãò Øãâ¼ããèÀ ªÔ¦ã ‚ããõÀ ÍãÀãèÀ ½ãò ¹ãã¶ããè ‡ãŠãè ‡ãŠ½ããè Öãñ
•ãã¦ããè Öõý

Êãà¥ã- ªÔ¦ã ‚ããõÀ ÍãÀãèÀ ½ãò ¹ãã¶ããè ‡ãŠãè ‡ãŠ½ããè ƒÔã‡ãñŠ ¹ãÆ½ãìŒã Êãà¥ã Öõý
ƒÊãã•ã- ƒÔã ½ãò ÍãÀãèÀ ½ãò ¹ãã¶ããè ‡ãŠãè ‡ãŠ½ããè ‡ãŠãñ ¹ãîÀã ‡ãŠÀ¶ãã (ÀãèÖãƒ¡ÈñÍã¶ã),

ãäÍãÀã (¶ãÔã) Ôãñ ãäª† •ãã¶ãñ ÌããÊãñ ¦ãÀÊã ¹ãªã©ãÃ (‚ããƒÃÌããè ¹ã‹Êãîƒ¡)
‚ããõÀ †â›ãèºãã¾ããñãä›‡ãŠ Íãããä½ãÊã Öõý

ãä½ã¾ããªãè ºãìŒããÀ (›ãƒ¹ãŠãƒ¡)

 ƒÔã‡ãŠã ¹ãÆ½ãìŒã ‡ãŠãÀ‡ãŠ ÔããÊ½ããñ¶ããñÊãã ›ãƒ¹ãŠãè •ããèÌãã¥ãì Öõý
 ›ãƒ¹ãŠãƒ¡ ºãìŒããÀ †‡ãŠ Ôãâ‰ãŠ½ã¥ã Öõ •ããñ ªîãäÓã¦ã ¼ããñ•ã¶ã ‚ããõÀ ¹ãã¶ããè

‡ãñŠ ½ãã£¾ã½ã Ôãñ ¹ãõŠÊã¦ãã Öõý
 Êãàã¥ããò ½ãò ¦ãñ•ã ºãìŒããÀ, ãäÔãÀ ªªÃ, ‡ãŠ½ã•ããñÀãè, ¹ãñ› ½ãò ªªÃ,

„Ê›ãè ‚ããõÀ ¹ãñãäÞãÍã Íãããä½ãÊã Öõý

ãä¶ã½ããñãä¶ã¾ãã ¾ãã ¹ãìŠ¹ã‹¹ãìŠÔãÍããñ£ã

 ¾ãÖ ¹ãñŠ¹ãŠü¡ñ ½ãò Ôãî•ã¶ã ÌããÊããè †‡ãŠ ¹ããäÀãäÔ©ããä¦ã Öõ - •ããñ ¹ãÆã©ããä½ã‡ãŠ Â¹ã
Ôãñ ‚ããäÊÌã¾ããñÊããè (‡ãîŠãä¹ã‡ãŠã) ‡ãŠÖñ •ãã¶ãñ ÌããÊãñ ºãñÖª Ôãîà½ã
(½ããƒ‰ãŠãñÔ‡ãŠãñãä¹ã‡ãŠ) Ìãã¾ãì ‡ãîŠ¹ããò ‡ãŠãñ ¹ãÆ¼ãããäÌã¦ã ‡ãŠÀ¦ããè Öõý

 ¾ãÖ ½ãìŒ¾ã Â¹ã Ôãñ ãäÌãÓãã¥ãì (Ìãã¾ãÀÔã) ¾ãã •ããèÌãã¥ãì (ºãõ‡ã‹›ãèãäÀ¾ãã)
‚ããõÀ ‡ãŠ½ã ‚ãã½ã ¦ããõÀ ¹ãÀ Ôãîà½ã•ããèÌã, ‡ãìŠœ ªÌãã‚ããò ‚ããõÀ ‚ã¶¾ã
¹ããäÀãäÔ©ããä¦ã •ãõÔãñ ÔÌã¹ãÆãä¦ãÀãäàã¦ã ÀãñØããò ́ ãÀã Ôãâ‰ãŠ½ã¥ã ́ ãÀã Öãñ¦ããè Öõý

 Êãà¥ããò ½ã ò ŒããÔãã è (79-91%), ©ã‡ãŠã¶ã (90%),
ºãìŒããÀ (71-75%) ÔããâÔã ‡ãŠãè ¦ã‡ãŠÊããè ¹ãŠ (67-75%),
ºãÊãØã½ã (60-65%), Ìã Ôããè¶ãñ ‡ãŠã ªªÃ Íãããä½ãÊã Öõý

 ãäÌãÍÌã ãä¶ã½ããñãä¶ã¾ãã ãäªÌãÔã 12 ¶ãÌã½ºãÀ ‡ãŠãñ ½ã¶ãã¾ãã •ãã¦ãã Öõý

¦ã¹ãñãäª‡ãŠ ¾ãã àã¾ãÀãñØã ¾ãã TB

 ¾ãÖ †‡ãŠ Øãâ¼ããèÀ, Ôãâ‰ãŠã½ã‡ãŠ ‚ããõÀ ºãõ‡ã‹›ãèãäÀ¾ãã Ôãñ Öãñ¶ãñ ÌããÊããè ºããè½ããÀãè
Öõ •ããñ ½ãìŒ¾ã Â¹ã Ôãñ ¹ãñŠ¹ãŠü¡ãò ‡ãŠãñ ¹ãÆ¼ãããäÌã¦ã ‡ãŠÀ¦ããè Öõ ‚ããõÀ •ãã¶ãÊãñÌãã
Öãñ Ôã‡ãŠ¦ããè Öõý

 TB Ôãñ ¹ãÆ¼ãããäÌã¦ã Ì¾ããä‡ã‹¦ã ‡ãñŠ ŒããâÔã¶ãñ ¾ãã œãè‡ãŠ¶ãñ Ôãñ ¼ããè ¹ãõŠÊã¦ããè Öõý
 ºãõ‡ã‹›ãèãäÀ¾ãã ‡ãñŠ ‡ãŠãÀ¥ã Öãñ¶ãñ ÌããÊããè T.B. ‡ãñŠ Êãà¥ã ƒÔãÔãñ ¹ãÆ¼ãããäÌã¦ã

•¾ããªã¦ãÀ ÊããñØããò ½ãò ãäªŒããƒÃ ¶ãÖãé ªñ¦ãñ Ööý
 T.B. ‡ãñŠ Êãà¥ã ‚ãã¶ãñ ¹ãÀ „¶ã½ãò ŒããâÔããè (‡ãŠƒÃ ºããÀ Œãî¶ã ‡ãŠãè)

Ìã•ã¶ã ‡ãŠ½ã Öãñ¶ãã, Àã¦ã ‡ãŠãñ ¹ãÔããè¶ãã ‚ãã¶ãã ‚ããõÀ ºãìŒããÀ Íãããä½ãÊã Ööý
 „¹ãÞããÀ ½ãò ÜãÀ ‡ãñŠ ‡ãŠ½ãÀãò ‡ãŠãñ ÔÌãÞœ †Ìãâ Ìãã¾ãì, Ôãì¾ãÃ ‡ãñŠ ¹ãÆ‡ãŠãÍã

‡ãŠãè Ôã½ãìãäÞã¦ã Ì¾ãÌãÔ©ãã ÀŒã¶ããý ÀãñØããè ‡ãñŠ Ôãâ¹ã‡ãÃŠ Ôãñ ºãÞã¶ãã ºãÞÞããò
‡ãŠãñ B.C.G. ‡ãŠã ›ãè‡ãŠã ÊãØãÌãã¶ããý

¹ÊãñØã
 ¾ãÖ ºããè½ããÀãè ¾ãñÀÔããèãä¶ã¾ãã ¹ãñãäÔ›Ôã ¶ãã½ã‡ãŠ †‡ãŠ ºãõ‡ã‹›ãèãäÀ¾ãã ‡ãñŠ Ôãâ‰ãŠ½ã¥ã

Ôãñ Öãñ¦ãã Öõý
 ¾ãÖ ºããè½ããÀãè ÞãîÖãò ‡ãñŠ ÍãÀãèÀ ¹ãÀ ¹ãÊã¶ãñ ÌããÊãñ ãä¹ãÔÔãì‚ããò ‡ãŠãè Ìã•ãÖ Ôãñ

¼ããè ¹ãõŠÊã¦ããè Öõý
¾ãÖ ªãñ ¦ãÀÖ ‡ãñŠ Öãñ¦ãñ Öö- ¶¾ãî½ããùãä¶ã‡ãŠ Ìã º¾ãîºããùãä¶ã‡ãŠ

 Êãà¥ããò ½ãò º¾ãîºããùãä¶ã‡ãŠ ¹ÊãñØã ‡ãñŠ ºãõ‡ã‹›ãèãäÀ¾ãã ‡ãñŠ ÍãÀãèÀ ½ãò Ôãâ‰ãŠ½ã¥ã
Öãñ¶ãñ Ôãñ ãäÊã½¹ãŠ ØãÆãä¶©ã¾ããò ½ãò Ôãî•ã¶ã ‚ãã •ãã¦ããè Öõ ‚ããõÀ ºãìŒããÀ ‚ãã
•ãã¦ãã Öõý

 ¶¾ãî½ããùãä¶ã‡ãŠ ¹ÊãñØã ‡ãŠãè ÌããÀªã¦ãò ‚ã¹ãñàã‡ãðŠ¦ã ‡ãŠ½ã Öãñ¦ããè Öö Êãñãä‡ãŠ¶ã ƒÔã
ºããè½ããÀãè ½ãò ÔããâÔã Êãñ¶ãñ ½ãò ‡ãŠãäŸ¶ããƒÃ Öãñ¦ããè Öõ ‚ããõÀ ŒããâÔããè ‚ãã¦ããè Öõý

 ¼ããÀ¦ã ½ãò 1994 ½ãò ¶¾ãî½ããùãä¶ã‡ãŠ ¹ÊãñØã ¹ãõŠÊã Øã¾ãã ©ããý
 ƒÊãã•ã ½ãò Ô›Èñ¹›ãñ½ããƒãäÔã¶ã ‚ããõÀ ›ñ›ÈãÔãã¾ã‡ã‹Êããƒ¶ã •ãõÔããè ªÌããƒ¾ããò

Ôãñ ¹ÊãñØã ‡ãŠã ¹ãÆ¼ããÌããè ¤âØã Ôãñ ƒÊãã•ã ãä‡ãŠ¾ãã Ôã‡ãŠ¦ãã Öõý

ãä››¶ãñÔã

 ãä››¶ãñÔã ‡ãñŠ ‡ãŠãÀ‡ãŠ ½ãò ‡ã‹ÊããñÔ›Èãèãä¡¾ã½ã ãä››ñ¶ããè •ããèÌãã¥ãì ¹ãÆ½ãìŒã Ööý
 Êãà¥ã- ¦ãñ•ã ºãìŒããÀ ‚ããõÀ ÍãÀãèÀ ½ãò †ñŸ¶ã Öãñ¦ããè Öõý •ãºãü¡ñ ‡ãŠãè

½ããâÔã-¹ãñãäÍã¾ããâ ãäÔã‡ãìŠ¡ãè ÖìƒÃ ‚ãÌãÔ©ãã ½ãò •ã‡ãŠü¡ •ãã¦ããè Öö, •ãºãü¡ñ ºãâª
Öãñ •ãã¦ãñ Ööý
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 „¹ãÞããÀ ½ãò - ãä››¶ãñÔã Ìãõ‡ã‹Ôããè¶ã, ¹ãñãä¶ÔãÊããè¶ã ¦ã©ãã †â›ãèÔããèÀ½ã

ƒâ•ãñ‡ã‹Íã¶ã ÊãØãÌãã¶ããý ºãÞÞããò ½ãò DPT ‡ãŠã ›ãè‡ãŠã ÊãØãÌãã¶ãã ÞãããäÖ†ý

ãäÔã¹ãŠãäÊãÔã

 ãäÔã¹ãŠãäÊãÔã ‡ãñŠ ¹ãÆ½ãìŒã ‡ãŠãÀ‡ãŠãò ½ãò ›Èñ¹ããñ¶ãñ½ãã ¹ãõãäÊã¡½ã •ããèÌãã¥ãì Öõý
 ãäÍãÍã¶ã †Ìãâ ¾ããñãä¶ã ½ãò ÊããÊã ÀâØã ‡ãñŠ ªã¶ãñ, ºããª ½ãò ÍãÀãèÀ ¹ãÀ Þã‡ãŠ¦¦ãñ

¦ã©ãã ‚ãâ¦ã ½ãò ×ª¾ã, ¾ã‡ãðŠ¦ã Ìã ½ããäÔ¦ãÓ‡ãŠ ¼ããè ¹ãÆ¼ãããäÌã¦ã  Öãñ¦ãã Öõý
 „¹ãÞããÀãò ½ãò ¹ãñãä¶ããäÔãÊããè¶ã ‡ãŠã ÔãñÌã¶ã ý

ãä¡¹©ããèãäÀ¾ãã

 ƒÔã‡ãñŠ ‡ãŠãÀ‡ãŠãò ½ãò ¹ãÆ½ãìŒã ‡ãŠãñÀãñ¶ããè- ºãõ‡ã‹›ãèãäÀ¾ãã ãä¡¹©ããèÀãè •ããèèÌãã¥ãì
¹ãÆ½ãìŒã Ööý

 Êãàã¥ããò ½ãò •ããèÌãã¥ãì ØãÊãñ ½ãò †‡ãŠ Ôã¹ãñŠª ãä¢ãÊÊããè ºã¶ãã‡ãŠÀ ÍÌããÔã
¶ããäÊã‡ãŠã ‡ãŠãñ Â® ‡ãŠÀ ªñ¦ãñ Öö, ¦ãñ•ã ºãìŒããÀ ¾ãã ×ª¾ã Ìã ½ããäÔ¦ãÓ‡ãŠ
àããä¦ãØãÆÔ¦ã Öãñ •ãã¦ãñ Ööý

 „¹ãÞããÀãò ½ãò ÀãñØããè ‡ãŠãñ ‚ãÊãØã ‡ãŠ½ãÀò ½ãò ÀŒã¶ãã ‚ããõÀ †â›ãèÔããèÀ½ã ‡ãŠã
ƒâ•ãñ‡ã‹Íã¶ã ÊãØãÌãã¶ããý ¾ãã ºãÞÞããò ‡ãŠãñ DPT ¶ãã½ã‡ãŠ ›ãè‡ãŠã ÊãØãÌãã¶ããý

‡ãŠãÊããè ŒããúÔããè

 ƒÔã½ãò ‡ãŠãÀ‡ãŠãò ½ãò ¹ãÆ½ãìŒã ºããñ¡ó›ñÊãã ¹ã›ìÃãäÔãÔã •ããèÌãã¥ãì Öõý
 Êãàã¥ããò ½ãò ÊãØãã¦ããÀ ŒããâÔããè ‡ãŠã ‚ãã¶ãã Öõý
 „¹ãÞããÀãò ½ãò ‡ãŠãÊããè ŒããúÔããè ‡ãŠã ›ãè‡ãŠã (DPT) ÊãØãÌãã¶ããý

Øããñ¶ããñãäÀ¾ãã

 ƒÔã½ãò ‡ãŠãÀ‡ãŠãò ½ãò ¹ãÆ½ãìŒã ¶ããƒÔããñãäÀ¾ãã Øããñ‚ããñÀãè •ããèÌãã¥ãì Öõý
 Êãàã¥ããò ½ãò ½ãî¨ã-•ã¶ã¶ã ¹ã©ã ‡ãŠãè ½¾ãî‡ãŠÔã ‡ãŠã Ôãâ‰ãŠ½ã¥ã •ããñü¡ãò ½ãò

ªªÃ †Ìãâ ¹ãÆ•ã¶ã¶ã àã½ã¦ãã ¹ãÆ¼ãããäÌã¦ã Öãñ¦ããè Öõý
 „¹ãÞããÀãò ½ãò ÀãñØããè Ì¾ããä‡ã‹¦ã ‡ãñŠ Ôãã©ã Ôãâ¼ããñØã Ôãñ ºãÞã¶ããý
 ƒÔã½ãò †â›ãèºãã¾ããñãä›‡ãŠ ‚ããõÓããä£ã¾ããò ‡ãŠã ¹ãÆ¾ããñØã ‡ãŠÀ¶ããý

(ii) †ãä‡ã‹›Ìããñ½ããƒÃãäÔã›ãè•ã¶ã
 ¹ãÖÊãñ ƒÔãñ ‡ãŠÌã‡ãŠ ½ãã¶ãã •ãã¦ãã ©ãã, ãä‡ãŠ¶¦ãì ƒÔã‡ãŠãè ‡ãŠãñãäÍã‡ãŠãè¾ã ÔãâÀÞã¶ãã

‡ãñŠ ‡ãŠãÀ¥ã ƒÔãñ •ããèÌãã¥ãì ½ãã¶ãã •ãã¶ãñ ÊãØããý
 ‚ã¦ã: ‡ãŠƒÃ ºããÀ ƒÔãñ ‡ãŠÌã‡ãŠÔã½ã ºãõ‡ã‹›ãèãäÀ¾ãã ‡ãŠÖ‡ãŠÀ ¼ããè ¹ãì‡ãŠãÀã

•ãã¦ãã Öõý
 ƒ¶ã‡ãŠãè ‡ãìŠœ ¹ãÆ•ãããä¦ã¾ããò †ñÔããè Öõ ãä•ã¶ã½ãò ¹ãÆãä¦ã•ãõãäÌã‡ãŠ ¼ããè ¹ãÆã¹¦ã ãä‡ãŠ¾ãñ

•ãã Ôã‡ãŠ¦ãñ Ööý

(iii) ‚ãã‡ãŠãê ºãõ‡ã‹›ãèãäÀ¾ãã
 ¾ãñ ºãõ‡ã‹›ãèãäÀ¾ãã Øã½ãÃ •ãØãÖãò, ‚ããù‡ã‹Ôããè•ã¶ã ‡ãŠãè ‡ãŠ½ããè ÌããÊãñ àãñ̈ ããò, ½ãÊã

‚ãããäª Ô©ãã¶ããò ¹ãÀ ¹ãã† •ãã¦ãñ Ööý

 ãä½ã©ãñ¶ããõ•ãõãä¶ã‡ãŠ •ããèÌãã¥ãì, ©ã½ããó†ãäÔã¡ãñãä¹ãŠãäÊã‡ãŠ †Ìãâ Öñ½ããñãä¹ãŠãäÊã‡ãŠ ‚ãããäª
ƒÔã ¹ãÆ‡ãŠãÀ ‡ãñŠ •ããèÌãã¥ãì (ºãõ‡ã‹›ãèãäÀ¾ãã) ‡ãñŠ „ªãÖÀ¥ã Ööý

(iv) Ôããƒ¶ããñ ºãõ‡ã‹›ãèãäÀ¾ãã
 ‚ããä£ã‡ãŠãâÍã¦ã: Ôããƒ¶ããñ ºãõ‡ã‹›ãèãäÀ¾ãã ¹ãÆ‡ãŠãÍã-ÔãâÍÊãñÓããè ãä‰ãŠ¾ãã ½ãò ½ãããäÖÀ

Öãñ¦ãñ Öö †Ìãâ „Ôããè Ôãñ ‚ã¹ã¶ãã ¹ããÊã¶ã-¹ããñÓã¥ã ‡ãŠÀ¦ãñ Öö, ƒ¶Öò Öãè ¶ããèÊã
ÖãäÀ¦ã ÍãõÌããÊã ¼ããè ‡ãŠÖã •ãã¦ãã Öõý

 ãä‡ãŠ¶¦ãì ¾ãñ ÍãõÌããÊã ‡ãŠãè ‚ã¹ãñàãã •ããèÌãã¥ãì Ôã½ã •¾ããªã „ãäÞã¦ã ½ããÊãî½ã
¹ãü¡¦ãñ Ööý

¹ãÆãñãä›Ô›ã
 ƒ¶ã½ãò †‡ãŠ‡ãŠãñãäÍã‡ãŠãè¾ã ¾ãî‡ãñŠãäÀ¾ããñãä›‡ãŠ •ããèÌã ‚ãã¦ãñ Ööý
 ƒÔã ÌãØãÃ ‡ãñŠ ‡ãìŠœ •ããèÌããò ½ãò Øã½ã¶ã ‡ãñŠ ãäÊã¾ãñ ÔããèãäÊã¾ãã, ¹ã‹Êãõ•ãñÊãã

¶ãã½ã‡ãŠ ÔãâÀÞã¶ãã†ú ¼ããè ¹ããƒÃ •ãã¦ããè Ööý
 ¾ãñ ÔÌã¹ããñÓããè ‚ããõÀ ãäÌãÓã½ã¹ããñÓããè ªãñ¶ããò ¦ãÀÖ ‡ãñŠ Öãñ¦ãñ Ööý
 ¾ãñ ¹ãÖÊãñ 1866 ½ãò ‚ã¶ãóÔ› †Þ‡ãñŠÊã ́ ãÀã ƒÔ¦ãñ½ããÊã ãä‡ãŠ¾ãã Øã¾ããý
 ƒÔãñ †‡ãŠ‡ãŠãñãäÍã‡ãŠãè¾ã ÍãõÌããÊã, ¡ãƒ†›½ã, ¹ãÆãñ›ãñ•ããñ‚ãã, ¾ãîØÊããè¶ãã,

¹ãõÀã½ããèãäÀ¾ã½ã, ‡ã‹ÊããñÀñÊãã, ‚ã½ããèºãã ‚ãããäª ƒÔã •ãØã¦ã ‡ãñŠ ÔãªÔ¾ã Ööý

ÍãõÌããÊã (Algae)

 ¾ãÖ ¹ã¥ãÃÖãäÀ¦ã ¾ãì‡ã‹¦ã ÔãÀÊã, ÔãâÌãÖ¶ã „¦¦ã‡ãŠ ÀãäÖ¦ã ©ãõÊããñ¹ãŠãƒ›áÔã
Öõý

 ƒ¶ã½ãò ÌããÔ¦ããäÌã‡ãŠ •ãü¡, ¦ã¶ãã, ¹ããä¦¦ã¾ããò ‡ãŠã ‚ã¼ããÌã Öãñ¦ãã Öõý
 ¾ãñ ãä¶ã½¶ã Ô©ãã¶ããò ¹ãÀ ¹ãã¾ããè •ãã¦ããè Öö- ÊãÌã¥ããè¾ã ¾ãã ‚ãÊãÌã¥ããè¾ã •ãÊã

½ãò, ¶ã½ããè¾ãì‡ã‹¦ã ªãèÌããÀãò, ØããèÊããè ãä½ã›á›ãè, Êã‡ãŠü¡ãè Ìã ‡ãŠãèÞãü¡ ¾ãì‡ã‹¦ã
¦ãÊããºããò ½ãòý

 ƒ¶ã‡ãŠã è ÔãâÀÞã¶ãã ©ã õÊãÔã ‡ã ñŠ Â¹ã ½ã ò †‡ãŠ ‡ãŠã ñã äÍã‡ãŠã è¾ã
(‡ã‹Êãñ½ããƒ¡ãñ½ããñ¶ãã¡) ¾ãã ºãÖì ‡ãŠãõãäÍã‡ãŠãè¾ã (ÌããñÊÌããñ‡ã‹Ôã), ¦ã¶¦ãì½ã¾ã

 ºãü¡ñ ÍãõÌãÊããò ½ãò ‚ãÊãöãäØã‡ãŠ ¦ã©ãã ÊãöãäØã‡ãŠ ªãñ¶ããò ¹ãÆ‡ãŠãÀ ‡ãñŠ •ã¶ã¶ã Öãñ¦ãñ
Ööý

 ‚ãÊãöãäØã‡ãŠ ÍãõÌããÊããò ½ãò ÞãÊãºããè•ãã¥ãì‚ããò (Zoospores) ‡ãŠãè
„¦¹ããä¦¦ã Öãñ¦ããè Ööý

‡ãŠÌã‡ãŠ (Rungi)
 ƒ¶ã½ãò ºãÖì‡ãŠãñãäÍã‡ãŠãè¾ã ¾ãî‡ãŠõãäÀ¾ããñãä›‡ãŠ •ããèÌã Öõý
 ¾ãñ ãäÌãÓã½ã¹ããñÓããè Öãñ¦ãñ Öõ •ããñ ¹ããñÓã¥ã ‡ãñŠ ãäÊã¾ãñ Ôãü¡ñ-ØãÊãñ ‡ãŠãºãÃãä¶ã‡ãŠ

¹ãªã©ããô ¹ãÀ ãä¶ã¼ãÃÀ ÀÖ¦ãñ Ööý
 ‚ã¦ã: ƒ¶Öò ½ãð¦ã•ããèÌããè ¼ããè ‡ãŠÖ ãäª¾ãã •ãã¦ãã Öõý
 ƒ¶ã½ãò Ôãñ ‡ãŠƒÃ ‚ã¹ã¶ãñ •ããèÌã¶ã ‡ãŠãè †‡ãŠ ãäÌãÍãñÓã ‚ãÌãÔ©ãã ½ãò ºãÖì‡ãŠãñãäÍã‡ãŠãè¾ã

àã½ã¦ãã ¹ãÆã¹¦ã ‡ãŠÀ Êãñ¦ãñ Ööý
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 ƒ¶ã ‡ãŠÌã‡ãŠãò ½ãò ‡ãŠãƒãä›¶ã (Chitin) ¶ãã½ã‡ãŠ •ããä›Êã Íã‡ãÃŠÀã ‡ãŠãè

ºã¶ããè ÖìƒÃ ‡ãŠãñãäÍã‡ãŠã ãä¼ããä¦¦ã (ÔãñÊ¾ãìÊããñÔã ‚ã¶ãì¹ããäÔ©ã¦ã) ¹ã¥ãÃ •ãã¦ããè Öõ
 ƒÔã‡ãñŠ ãä¶ã½¶ã ÔãªÔãá Öö- ¾ããèÔ›, ¹ãòÔããèãäÊã¾ã½ã, ½ãÍãÂ½ã ‚ãããäªý

¹ããª‡ãŠ (Plantae)

 ¾ãÖ ÔãñÊ¾ãìÊããñÔã Ôãñ ºã¶ãñ ‡ãŠãñãäÍã‡ãŠã ãä¼ããä¦¦ã ÌããÊãñ ºãÖì‡ãŠãñãäÍã‡ãŠãè¾ã
¾ãî‡ãõŠãäÀ¾ããñãä›‡ãŠ •ããèÌããò ‡ãŠã Ôã½ãîÖ Öõý

 ¾ãÖ ÔÌã¹ããñÓããè Öãñ¦ãñ Ööý
 ¾ãñ ‚ã¹ã¶ãã ¼ããñ•ã¶ã ¹ãÆ‡ãŠãÍã ÔãâÍÊãñÓã¥ã ¹ãÆãä‰ãŠ¾ãã ́ ãÀã ÔÌã¾ãâ ‡ãŠã ¼ããñ•ã¶ã

ºã¶ãã¦ãñ Ööý
 ‚ã¦ã: ‡ã‹ÊããñÀãñãä¹ãŠÊã£ããÀ‡ãŠ Ôã¼ããè ¹ããõ£ãñ ƒÔããè ÌãØãÃ ‡ãñŠ ÔãªÔ¾ã Öãñ¦ãñ Ööý
 ƒ¶ã‡ãñŠ ÍãÀãèÀ ‡ãŠã ãä¶ã½ããÃ¥ã „¦ã‡ãŠãò †Ìãâ ‚ãâØããò Ôãñ Öãñ¦ãã Öõý
 ¹ããª¹ããò ‡ãŠãñ ãä¶ã½¶ã „¹ãÌãØããô ½ãò ºããú›ã Øã¾ãã Öõ- ©ãõÊããñ¹ãŠãƒ›ã,

ºãÆã¾ããñ¹ãŠãƒ›ã, ›ñãäÀ¡ãñ¹ãŠãƒ›ã, ãä•ã½¶ããñÔ¹ã½ãÃ Ìã ‡ãâŠãä•ã¾ããñÔ¹ã½ãÃý

©ãõÊããñ¹ãŠãƒ›

 ƒ¶ã ¹ããõ£ããò ‡ãñŠ ÍãÀãèÀ ‡ãñŠ Ôã¼ããè Üã›‡ãŠ ¹ãî¥ãÃÂ¹ãñ¥ã ãäÌã¼ãñãäª¦ã ¶ãÖãé
Öãñ¦ãñ Öö

 ‚ã©ããÃ¦ã ƒ¶ã‡ãŠãè ÔãâÀÞã¶ãã ½ãîÊã, ¦ã¶ãã ¦ã©ãã ¹ããä¦¦ã¾ããò ½ãò ãäÌã¼ãããä•ã¦ã ¶ãÖãé
Öãñ¦ããè Öõý

 ƒÔã ÌãØãÃ ‡ãñŠ ¹ããõ£ããò ‡ãŠãñ Ôãã½ãã¶¾ã¦ã: ÍãõÌããÊã ‡ãŠÖã •ãã¦ãã Öõý
 ¾ãñ ½ãìŒ¾ã¦ã: •ãÊããè¾ã ¹ããª¹ã Öãñ¦ãñ Ööý

•ãõÔãñ- ¾ãîÊããñãä©ãÆ‡ã‹Ôã, Ô¹ããƒÀãñØããƒÀã, ‡ãŠÀã ƒ¦¾ãããäªý

ºãÆã¾ããñ¹ãŠãƒ›ã

 ƒÔã ÌãØãÃ ‡ãñŠ ¹ããª¹ããò ½ãò •ãÊã †Ìãâ ‚ã¶¾ã •ããèÞããò ‡ãŠã ÍãÀãèÀ ‡ãñŠ ñ‡ãŠ ¼ããØã
Ôãñ ªîÔãÀñ ¼ããØã ½ãò ÔãâÌãÖ¶ã ‡ãñŠ ãäÊã¾ãñ ãäÌããäÍãÓ› ÔãâØãÆÖ¶ããè …¦ã‡ãŠãè ¶ãÖãé
¹ãã† •ãã¦ãñ Ööý

 ¾ãñ ¹ããª¹ã ¦ã¶ãã ‚ããõÀ ¹ã¦¦ããò •ãõÔããè ÔãâÀÞã¶ãã ½ãò ãäÌã¼ãããä•ã¦ã Öãñ¦ãñ Ööý
 ƒÔã ÌãØãÃ ‡ãñŠ ¹ããõ£ããò ‡ãŠãñ ¹ããª¹ã ÌãØãÃ ‡ãŠã „¼ã¾ãÞãÀ ‡ãŠÖã •ãã¦ãã Öõ

•ãõÔãñ - ½ããâÔã (¹¾ãî¶ãñãäÀ¾ãã), ½ãã‡ãóŠãäÍã¾ãã ƒ¦¾ãããäªý

›ñãäÀ¾ããñ¹ãŠãƒ¡ã

 ƒ¶ã ¹ããõ£ããò ‡ãŠã ÍãÀãèÀ •ãü¡, ¦ã¶ãã ¦ã©ãã ¹ããä¦¦ã¾ããò ½ãò ãäÌã¼ãããä•ã¦ã
Öãñ¦ãã Öõý

 ƒ¶ã½ãò ÔãâÌãÖ¶ã …¦ã‡ãŠ ¼ããè „¹ããäÔ©ã¦ã Öãñ¦ãñ Ööý
 „¹ã¾ãì‡ã‹¦ã ¦ããè¶ããò ÌãØããô ‡ãñŠ ¹ããª¹ããò ½ãò •ã¶ãã½ããâØã ‚ã¹ãÆ¦¾ãàã Öãñ¦ãñ Ööý
 ƒ¶ã½ãò ºããè•ã „¦¹ã¸ã ‡ãŠÀ¶ãñ ‡ãŠãè àã½ã¦ãã ¶ãÖãé Öãñ¦ããè Öõý

ãä•ã½¶ããñÔ¹ã½ãÃ

 ¾ãñ ¹ããõ£ãñ ¶ãØ¶ãºããè•ããè Öãñ¦ãñ Ööý
 ƒ¶ã½ãò ºããè•ã ¹ãŠÊããò ‡ãñŠ ‚ãâªÀ ¶ãÖãé Öãñ¦ãñ Ööý
 ¾ãñ ¹ããõ£ãñ ºãÖìÌãÓããê, ÔãªãºãÖãÀ ¦ã©ãã ‡ãŠãÓ›ãè¾ã Öãñ¦ãñ Ööý

•ãõÔãñ - ¹ããƒ¶ãÔã, Ôããƒ‡ãŠÔã

†âãä•ã¾ããñÔ¹ã½ãÃ

 ƒ¶ã ¹ããõ£ããò ‡ãñŠ ºããèÞã ¹ãŠÊããò ‡ãñŠ ‚ãâªÀ ºãâª Öãñ¦ãñ Ööý
 ƒ¶ã‡ãñŠ ºããè•ããò ‡ãŠã ãäÌã‡ãŠãÔã ‚ãâ¡ãÍã¾ã ‡ãñŠ ‚ãâªÀ Öãñ¦ãã Öõ •ããñ ºããª ½ãò

¹ãŠÊã ºã¶ã •ãã¦ãñ Ööý
 ƒÔãñ ¹ãìÓ¹ããè ¹ããª¹ã ¼ããè ‡ãŠÖã •ãã¦ãã Öõý

ºããè•ã¹ã¨ããò ‡ãŠãè ÔãâŒ¾ãã ‡ãñŠ ‚ãã£ããÀ ¹ãÀ †âãä•ã¾ããñÔ¹ã½ãÃ ÌãØãÃ
‡ãŠãñ ªãñ ¼ããØããò ½ãò ºããâ›ã •ãã¦ãã Öõ-
1. †‡ãŠ ºããè•ã¹ã¨ããè ãä•ã¶ã½ãò †‡ãŠ ºããè•ã¹ã¨ã Öãñ¦ãã Öõý
2. ãä´ºããè•ã¹ã¨ããè ãä•ã¶ã½ãò ªãñ ºããè•ã¹ã¨ã Öãñ¦ãã Öõý

•ã¶¦ãì (Animalia)
 ¾ãÖ ¾ãî‡ãõŠãäÀ¾ããñãä›‡ãŠ, ºãÖì‡ãŠãñãäÍã‡ãŠãè¾ã, ãäÌãÓã½ã¹ããñÓããè ¹ãÆããä¥ã¾ããò ‡ãŠã

ÌãØãÃ Öõ •ããñ ‡ãŠãñãäÍã‡ãŠã ãä¼ããä¦¦ã ÀãäÖ¦ã ‡ãŠãñãäÍã‡ãŠã‚ããò Ôãñ ºã¶ããè
Öãñ¦ããè Öõý

 ¹ãÆããä¥ã¾ããò ‡ãŠãè ÔãâÀÞã¶ãã †Ìãâ ‚ãã‡ãŠãÀ ½ãò ãä¼ã¸ã¦ãã Öãñ¦ãñ Öì† ¼ããè
„¶ã‡ãŠãè ‡ãŠãñãäÍã‡ãŠã Ì¾ãÌãÔ©ãã, ÍããÀãèãäÀ‡ãŠ Ôã½ããä½ããä¦ã, ¹ããÞã¶ã ¦ãâ¨ã,
¹ããäÀÔãâÞãÀ¥ã ¦ãâ¨ã †Ìãâ •ã¶ã¶ã ¦ãâ¨ã ‡ãŠãè ÀÞã¶ãã ½ãò ‡ãìŠœ ‚ãã£ããÀ¼ãî¦ã
Ôã½ãã¶ã¦ãã†ú ¹ããƒÃ •ãã¦ããè Ööý

•ã¶¦ãì •ãØã¦ã ‡ãñŠ ÌãØããê‡ãŠÀ¥ã ‡ãñŠ ãä¶ã½¶ããäÊããäŒã¦ã ‚ãã£ããÀ Öö-
1. ÔãâØãŸ¶ã ‡ãñŠ Ô¦ãÀ (Levels of organisation)
2. Ôã½ããä½ããä¦ã (Sysmmetry)
3. ãä́ ‡ãŠãñãäÀ‡ãŠãè ¦ã©ãã ãä̈ ã‡ãŠãñÀ‡ãŠãè ÔãâØãŸ¶ã

(Piploblastic and Triplo Blastic)
4. ÍãÀãèÀ ‡ãŠãè ØãìÖã ¾ãã ¹ãÆØãìÖã ¾ãã ÔããèÊããñ½ã ( Coelom)
5. Œãâ¡ãè‡ãŠÀ¥ã (Segmentation)
6. ¹ãðÓŸÀ••ãî (Notochord)

1. ÔãâØãŸ¶ã ‡ãñŠ Ô¦ãÀ (Levels of Organisatgion

 ‡ãìŠœ ‡ãŠãñãäÍã‡ãŠãè¾ã Ô¦ãÀ ‡ãŠã ÔãâØãŸ¶ã ãäªŒã¦ãã Öõ ¦ããñ ‡ãìŠœ ½ãò „¦ã‡ãŠ
Ô¦ãÀ ‡ãŠã ÔãâØãŸ¶ã ãäªŒããƒÃ ¹ãü¡¦ãã Öõý

 ¹Êãñ›ãñÖñãäÊ½ã©ããè•ã ¦ã©ãã ‚ã¶¾ã „ÞÞã ÔãâÜããò ½ãò ‚ãâØã Ô¦ãÀ ‡ãŠã ÔãâØãŸ¶ã
ãäªŒã¦ãã Öõý
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 †ñ¶ãñãäÊã¡, ‚ãã©ããó¹ããñ¡, ½ããñÊãÔ‡ãŠ, †‡ãŠãƒ¶ããñ¡½ãÃ ¦ã©ãã À••ãì‡ãŠãè ½ãò

‚ãâØã ãä½ãÊã‡ãŠÀ ¦ãâ̈ ã ‡ãñŠ Â¹ã ½ãò ÍããÀãèãäÀ‡ãŠ ‡ãŠã¾ãÃ ‡ãŠÀ¦ãñ Öö •ããñ ‚ãâØã¦ãâ̈ ã
‡ãñŠ Ô¦ãÀ ‡ãŠã ÔãâØãŸ¶ã ‡ãŠÖÊãã¦ãã Öõý

2. Ôã½ããä¦ããä¦ã (Sysmmetry)

 ¹ãÆã¥ããè ‡ãŠãñ Ôã½ããä½ããä¦ã ‡ãñŠ ‚ãã£ããÀ ¹ãÀ ¼ããè Ñãñ¥ããèºã® ãä‡ãŠ¾ãã •ãã¦ãã Öõý
 Ôãã èÊã ò›Àñ›, ›ãè¶ãã ñ ¹ãŠã ñÀ ¦ã©ãã †‡ãŠãƒ¶ãã ñ¡½ã Ã ½ã ò ‚ãÀã è¾ã

Ôã½ããä½ããä¦ã ¹ããƒÃ •ãã¦ããè Öõ ãä•ãÔã½ãò ãä‡ãŠÔããè ¼ããè ‡ãñŠ¶³ãè¾ã ‚ãàã Ôãñ
Øãì•ãÀ¶ãñ ÌããÊããè ÀñŒãã ¹ãÆã¥ããè ‡ãñŠ ÍãÀãèÀ ‡ãŠãñ ªãñ Ôã½ãÂ¹ã ¼ããØããò
½ã ò ã äÌã¼ãããä•ã¦ã ‡ãŠÀ¦ããè Öõý

3. ãä´‡ãŠãñãäÍã‡ãŠ ¾ãã ãä̈ ã‡ãŠãñÀ‡ãŠãè ÔãâØãŸ¶ã (Diploblastic
and Triploplastic Organisation)

 ãäÔãÊãò›Àñ› •ãõÔãñ ¹ãÆããä¥ã¾ããò ½ãò ‡ãŠãñãäÍã‡ãŠã†ú ªãñ ¼ãÆî¥ããè¾ã Ô¦ãÀãò •ãõÔãñ-
ºããÛã †‡ãŠ›ãñ¡½ãÃ (ºããÛã ¦ÌãÞãã) †Ìãâ ‚ããâ¦ããäÀ‡ãŠ †‡ãŠ›ãñ¡½ãÃ (‚ãâ¦ã:
¦ÌãÞãã) ½ãò Ì¾ãÌããäÔ©ã¦ã Öãñ¦ããè Öõ, ¾ããñ ¹ãÆã¥ããè ãä´‡ãŠãñãäÀ‡ãŠ ‡ãŠÖÊãã¦ãñ
Ööý

 Ìãñ ¹ãÆã¥ããè ãä•ã¶ã‡ãñŠ ãäÌã‡ãŠãäÔã¦ã ¼ãÆî¥ã ½ãò ¦ãð¦ããè¾ã ¼ãÆî¥ãÔ¦ãÀ ‚ã©ããÃ¦ãá
½ããèÔããñ¡½ãÃ „¹ããäÔ©ã¦ã Öãñ¦ãã Öõ, ãä¨ã‡ãŠãñÀ‡ãŠãè ‡ãŠÖÊãã¦ãñ Ööý
•ãõÔãñ - ¹Êãñ›ãèÖõãäÊ½ãâ©ããè•ã Ôãñ À••ãì‡ãŠãè ¦ã‡ãŠ ‡ãñŠ ¹ãÆã¥ããèý

4. ÍãÀãèÀ ‡ãŠãè ØãìÖã ¾ãã ¹ãÆØãìÖã ¾ãã ÔããèÊããñ½ã (Coelom)

 ÍãÀãèÀ ãä¼ããä¦¦ã (Body Wall) ¦ã©ãã ‚ããÖãÀ ¶ããÊã (gut
wall) ‡ãñŠ ºããèÞã ½ãò ØãìÖã (Cavity) ‡ãŠãè „¹ããäÔ©ããä¦ã ‚ã©ãÌãã
‚ã¶ãì¹ããäÔ©ããä¦ã ÌãØããê‡ãŠÀ¥ã ‡ãŠã ½ãÖ¦Ìã¹ãî¥ãÃ ‚ãã£ããÀ Öõý

 ½ã£¾ã ¦ÌãÞãã (Mesoderm) Ôãñ ‚ããÞœããäª¦ã ÍãÀãèÀ ØãìÖã
(Body Cavity) ‡ãŠãñ ªñÖØãìÖã ¾ãã ¹ãÆØãìÖã (Coelom)
‡ãŠÖ¦ãñ Ööý

 ƒÔãÔãñ ¾ãì‡ã‹¦ã ¹ãÆã¥ããè ‡ãŠãñ ¹ãÆØãìÖãè ¹ãÆã¥ããè ‡ãŠÖ¦ãñ Ööý
•ãõÔãñ- ¹Êãñ›ãèÖòãäÊãââ¼ã©ããè•ã Ôãñ À••ãì‡ãŠãè ¦ã‡ãŠ ‡ãñŠ ¹ãÆã¥ããèý

5. Œãâ¡ãè‡ãŠÀ¥ã

 ‡ãìŠœ ¹ãÆããä¥ã¾ããò ½ãò ÍãÀãèÀ ºããÛã ¦ã©ãã ‚ããâ¦ããäÀ‡ãŠ Â¹ã Ôãñ Ñãñ¥ããèºã®
Œãâ¡ãò ½ãò ãäÌã¼ãããä•ã¦ã Öõý

 ãä•ã¶ã½ãò ‡ãìŠœ ‚ãâØããò ‡ãŠãè ¹ãì¶ãÀãÌãðãä¦¦ã Öãñ¦ããè Öõý

6. ¹ãðÓŸÀ••ãì

 ¹ãðÓŸÀ••ãì (Natochord) ½ã£¾ã ¦ÌãÞãã (½ããèÔããñ¡½ãÃ) Ôãñ „¦¹ã¸ã
Öãñ¦ããè Öõ •ããñ ¼ãÆî¥ã ãäÌã‡ãŠãÔã ‡ãñŠ Ôã½ã¾ã ¹ãðÓŸ Ôã¦ãÖ ½ãò ºã¶ã¦ããè Öõý

 ¹ãðÓŸÀ••ãì ¾ãì‡ã‹¦ã ¹ãÆã¥ããè ‡ãŠãñ À••ãì ‡ãŠãè (Chordate) ¦ã©ãã ¹ãðÓŸÀ••ãì
ÀãäÖ¦ã ¹ãÆã¥ããè ‡ãŠãñ ‚ãÀ••ãì‡ãŠãè (Non Chordate) ‡ãŠÖ¦ãñ Ööý

‡ãŠãñãäÍã‡ãŠã (Cells)
 ‡ãŠãñãäÍã‡ãŠã †‡ãŠ ÔãâÀÞã¶ãã Öõ, •ããñ Ôã¼ããè •ããèÌããò ‡ãñŠ ÍãÀãèÀ ½ãò ¹ããƒÃ •ãã¦ããè

Öõý ‚ã©ããÃ¦ãá Ö½ããÀã ÍãÀãèÀ ‡ãŠãñãäÍã‡ãŠã‚ããò Ôãñ ãä½ãÊã‡ãŠÀ ºã¶ãã Öãñ¦ãã Öõý
 ‡ãŠãñãäÍã‡ãŠã Öãè ÍãÀãèÀ ‡ãŠã ãä¶ã½ããÃ¥ã ‡ãŠÀ¦ããè Öõ ¦ã©ãã ÍãÀãèÀ ½ãò Öãñ¶ãñ ÌããÊããè

Ôã½ãÔ¦ã ãä‰ãŠ¾ãã‚ããò ‡ãŠã ÔãâÞããÊã¶ã ¼ããè ‡ãŠãñãäÍã‡ãŠã‚ããò ́ ãÀã Öãè Öãñ¦ãã Öõý

¹ããäÀ¼ããÓãã

‡ãŠãñãäÍã‡ãŠã Ôã¼ããè •ããèÌããò ‡ãŠãè ÔãâÀÞã¶ãã¦½ã‡ãŠ Ìã ãä‰ãŠ¾ãã¦½ã‡ãŠ ƒÃ‡ãŠãƒÃ Öõý
``Cell is the Stractural and Functional
Unit of Life"

 Øãì¥ãÔãî¨ã DNA Ìã ãäÖÔ›ãñ¶ã ¹ãÆãñ›ãè¶ã ‡ãŠã ºã¶ãã Öãñ¦ãã Öõý

¹ãÆ‡ãŠãÀ-

‡ãŠãñãäÍã‡ãŠã ªãñ ¹ãÆ‡ãŠãÀ ‡ãŠãè Öãñ¦ããè Öõ-
1. ¾ãî‡ãõŠãäÀ¾ããñãä›‡ãŠ  2. ¹ãÆãñ‡ãõŠãäÀ¾ããñãä›‡ãŠ

1. ¾ãî‡ãõŠãäÀ¾ããñãä›‡ãŠ

 ƒÔã½ãò ¹ãî¥ãÃ ãäÌã‡ãŠãäÔã¦ã ‡ãñŠ¶³ ¹ãã¾ãã •ãã¦ãã Öõý
 ƒÔã½ãò ‡ãñŠ¶³‡ãŠ ãä¢ãÊÊããè ‚ããõÀ ‡ãòŠãä³‡ãŠã „¹ããäÔ©ã¦ã Öãñ¦ãñ Ööý
 ‡ãŠãñãäÍã‡ãŠã ³Ì¾ã ½ãò ãä¢ãÊÊããè ¾ãì‡ã‹¦ã Ôã¼ããè ‡ãŠãñãäÍã‡ãŠãâØã (Cell

Organelles) „¹ããäÔ©ã¦ã Öãñ¦ãñ Ööý
 ƒ¶ã½ãò †‡ãŠ Ôãñ ‚ããä£ã‡ãŠ Øãì¥ãÔãî¨ã ¹ãã† •ãã¦ãñ Ööý
 ƒÔã½ãò DNA  ¹ãÆãñ›ãè¶ã ‡ãñŠ Ôãã©ã •ãìü¡ã Öì‚ãã Öõý
 ãäÌãÓãã¥ãì †Ìãâ •ããèÌãã¥ãì ‡ãŠãñ œãñü¡‡ãŠÀ ¾ãñ ‡ãŠãñãäÍã‡ãŠã†ú Ôã¼ããè ¹ããõ£ãñ ¦ã©ãã

•ãâ¦ãì ½ãò ¹ããƒÃ •ãã¦ããè Öõý

(¶ãããä¼ã‡ãŠ) (ÍÌããÔã¶ã)

(ãäÀãä‡ã‹¦ã‡ãŠã)

(‡ãŠãñãäÍã‡ãŠã
ãä¢ãÊÊããè)(‡ãŠãñãäÍã‡ãŠã ãä¼ããä¦¦ã)

(‡ãŠãñãäÍã‡ãŠã
³Ì¾ã)

80s
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2. ¹ãÆãõ‡ãõŠãäÀ¾ããñãä›‡ãŠ-

 ¹ãÆãõ‡ãõŠãäÀ¾ããñãä›‡ãŠ ‡ãŠãñãäÍã‡ãŠã ‡ãŠã ‚ã©ãÃ Öõ Pro = (¹ãÆãÞããè¶ã) Ìã Keroyn = ‡ãñŠ¶³‡ãŠý
 ƒÔã½ãò ‡ãñŠ¶³‡ãŠ ¶ãÖãé Öãñ¦ãã Öõý
 ƒÔã½ãò ‡ãñŠ¶³‡ãŠ ãä¢ãÊÊããè (Nuclear Membrane) ‚ããõÀ ‡ãòŠãä³‡ãŠã ‚ã¶ãì¹ããäÔ©ã¦ã Öãñ¦ãñ Ööý
 ‡ãŠãñãäÍã‡ãŠã ³Ì¾ã ½ãò ãä¢ãÊÊããè ¾ãì‡ã‹¦ã ‡ãŠãñãäÍã‡ãŠãâØã •ãõÔã - ½ããƒ›ãñ‡ãŠãùãä¡È¾ãã ÖãäÀ¦ã ÊãÌã‡ãŠ, ØããÊã•ããè‡ãŠã¾ã, ÊããƒÔããñÔããñ½ã ‚ã¶ãì¹ããäÔ©ã¦ã Öãñ¦ãñ Ööý
 ƒ¶ã½ãò DNA ¹ãÆãñ›ãè¶ã ‡ãñŠ Ôãã©ã •ãìü¡ã ¶ãÖãé Öãñ¦ãã †Ìãâ ãäÖÔ›ãñ¶ã ¹ãÆãñ›ãè¶ã ¹ãî¥ãÃ¦ã: ‚ã¼ããÌã Öãñ¦ãã Öõý

(‡ãŠãñãäÍã‡ãŠã
ãä¼ããä¦¦ã)

ÍÌãÔã¶ã 70s

(‡ãŠãñãäÍã‡ãŠã ³Ì¾ã)

pevleg peiele keâe JeieeakeâjCe
pevleg peiele keâes DeOÙeÙeve keâer megefJeOee mes oes YeeieeW ceW

efJeYeeefpele efkeâÙee ieÙee nw-
(1) DekeâMes®keâer (2) keâMes®keâer

DekeâMes®keâ ØeeefCeÙeeW keâes efvecveefueefKele mecetneW Ùee mebIeeW ceW efJeYeeefpele
efkeâÙee ieÙee nw-
1. mebIeŠ ØeesšespeesDee- i egCe-  (keâ) ØeeCeer met#ceoMeea, Skeâ

keâesMeerÙe DeLeJee DekeâesefMeÙe nesles nQ (Ke) ØeeÙeŠ peueerÙe, kegâÚ
hejpeerJeer~ (ie) heeoeYe, keâMeeefYekeâe Ùee he#ceeefYekeâeSB heeÙeer
peeleer nQ~ ieefle kesâ DebieeW keâe DeYeeJe~
GoenjCe- Deceeryee, SCš Deceeryee efnmšesefueefškeâe, Ùegefiuevee~

2. mebIeŠ heesjerHesâje- iegCe-
(keâ) mejue, Deuhe efJekeâefmele, yengkeâesefMekeâerÙe ØeeCeer nesles nQ~
(Ke) Fvekesâ Mejerj hej DemebKÙe efÚõ heeS peeles nQ~
(ie) ØeeCeerÙe efÉmlejerÙe nesles nQ~
(Ie) Fvekeâe keâbkeâeue CaCO3 keâe yevee neslee nw~
GoenjCe- mhebpe, meeFkeâeve, ÙetmheeefvpeÙee~

3. mebIeŠ meeruesvš^še-iegCe-
(keâ) Mejerj iegneÙegkeäle, efpemes meeruesCš^eve keânles nQ~

(Ke) ØeeCeerÙe peueerÙe efÉmlejerÙe nesleer nw~
GoenjCe- neF[^e, keâeF&mesefueÙee, DeesjsefueÙee~

4. mebIeŠ huesšer nwuceerefvLeme-iegCe-
(keâ) Mejerj Ûeheše neslee nw~
(Ke) ØeeÙe: DevleŠ hejpeerJeer nesles nQ~
(ie) ØeeCeer ef$emlejerÙe nesles nQ~
GoenjCe- nerefveÙee huesvesefjÙee efMe„esmeescee~

5. mebIeŠ vewcesšnwuceerveLeerpe- iegCe-
(keâ) Mejerj ieesueekeâej neslee nw~
(Ke) Mejerj hej keâ"esj keäÙetefškeâue keâe DeeJejCe

  heeÙee peelee nw~
(ie) ØeeCeer Deble hejpeerJeer nesles nQ~
GoenjCe- Ssmkesâefjme (ceveg<Ùe keâer Deeble hej hejpeerJeer)

6. mebIe Ssvesefue[e- iegCe-
(keâ) Mejerj Úuueekeâej neslee nw~
(Ke) lebef$ekeâe jppeg GheefmLele nesleer nw~
(ie) ieefle kesâ efueS Meg›eâ Je Ûet<ekeâ nesles nQ~
GoenjCe- vesefjme, kesâÛegDeeb, peeWkeâ~

7. mebIeŠ ceesuemkeâe- iegCe-
(keâ) Mejerj yengle ner keâesceue neslee nw~
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(Ke) Mejerj CaCO3 kesâ keâJeÛe mes {Bkeâe jnlee nw~
(ie) keâF& ØeeCeer GYeÙeÛeejer nesles nQ~
GoenjCe- IeeWIee, meerhe, Mebkeâ, keâewefÌ[ÙeeB~

8. mebIeŠ DeeLeexshees[e-iegCe-
(keâ) ØeeefCeÙeeW ceW mebefOeÙegkeäle hewj heeÙes peeles nQ~
(Ke) Ùen pevleg peiele keâe meyemes yeÌ[e mebIe nw~
(ie) Fmekesâ pevleg peue, Leue Deewj JeeÙeg leerveeW JeeleeJejCeeW ceW
heeÙes peeles nQ~
GoenjCe- PeeRiee, efyeÛÚg, keâveKepetje, keâe@keâjesÛe~

9. mebIe FkeâeFvees[cexše- iegCe-
(keâ) ØeeCeer ØeeÙe: mecegõer nesles nQ~
(Ke) Fvekeâer MetueceÙe lJeÛee nesleer nw~
GoenjCe- leeje ceÚueer, efyemšue mšej, meer Deee|Ûeve~

10. mebIeŠ keâe[xše- iegCe-
(keâ) he=‰ jppeg GheefmLele neslee nw~
(Ke) he=‰ veeueekeâej kesâvõerÙe lebef$ekeâe leb$e GheefmLele neslee nw~
(ie) Fvekeâe ®efOej ncesMee yebo ¤efOej JeeefnefveÙeeW ceW yenlee
nw~

mebIe keâe[xše ceW ØemeJe (yeÛÛee hewoe keâjves) kesâ Devegmeej
leerve Øekeâej kesâ ØeeCeer heeÙes peeles nQ~
 mebIe keâe[xše keâe Skeâ ØecegKe mecetn Ješeayesše neslee nw efpemeceW

oes GhemebIe heeÙes peeles nQ (1) SsivewLee (2) ivewLeesmšercesše~
 Ghemebie SsivewLee ceW oes Jeie& heeÙes peeles nQ- (1) Deemš̂skeâes[cee&F&

(2) meeFkeäuees mšescesše
 Fmeer Øekeâej GhemebIe ivewLeesmšercesše ceW oes DeefOeJeie& nesles nQ- (1)

efhemeerpe Ùee celmÙe Jeie& (2) š̂sšeshees[e Ùee Ûeleg<heeoer DeefOeJeie&~

Ghejeskeäle GhemebIeeW kesâ SJeb JeieeX kesâ ØecegKe ue#eCe
efvecveefueefKele nQ-

1. meeFkeäueesmšescesše- Ùen GhemebIe SsivewLee keâe Skeâ Jeie& nw~
Ùes mecegõ ceW heeÙes peeles nQ~ Fvekeâer Deeke=âefle ceÚueervegcee nesleer
nw~ Fvekesâ ùoÙe ceW kesâJeue oes keâes‰ nesles nQ~
GoenjCe- cewkeämeerve, hewš^esceeFpeesve~

2. keâewefv[^keäLeerme- Ùen heermeerpe GheJeie& keâe Skeâ Jeie& nw~ Ùen
Yeer mecegõer ØeeCeer nw~ Gvekeâer lJeÛee hej Meukeâ heeÙes peeles nQ~
ieefle kesâ efueS hebKe nesles nQ~
GoenjCe- kegâòee, ceÚueer, šejheer[es~

3. Deemš^erkeäLeerpe- Ùen Yeer heermeerpe GheJeie& keâe Skeâ Jeie& nw~
Ùes kesâJeue peueerÙe ØeeCeer nesles nQ~ SÙej yuew[j heeÙee peelee nw
leLee ùoÙe ceW keâes‰ nesles nQ~

GoenjCe- SsmeerheWmej, SefceDee, uesefyeÙee~

4. ScHeâerefyeÙee- Ùen šsš̂eshees[e DeefOeJeie& keâe Skeâ Jeie& nw~ Ùen
ØeeCeer DeueJeCeerÙe peue ceW heeÙes peeles nQ~ Fvekeâe Mejerj efmej,
OeÌ[ leLee hetBÚ ceW efJeYekeäle neslee nw~ ùoÙe leerve keâes‰eW keâe
neslee nw~
GoenjCe- ÙetefjÙees efškeâueme, veskeäšdÙetjme, ceW{keâ, mewuesceQ[j~

5. jshšefueÙee- Ùen Yeer šsš^ehees[dme nw~ Ùes ØeeCeer peue Je Leue
oesveeW ceW jn mekeâles nQ~ Ùes jWiekeâj Ûeueles nQ, DeC[s osles nQ
leLee leerve keâes‰erÙe ùoÙe nesles nQ~
GoenjCe- keâÚgS, efÚhekeâueer, efiejefieš~

6. Ssyeerpe (he#eer Jeie&)- Ùes Yeer šsš^eshees[e DeefOeJeie& ceW
meefcceefuele nw~ Fvekesâ efmej hej ÛeeWÛe nesles nw~ ùoÙe ceW Ûeej
keâes‰ nesles nQ~ ØeeCeer DeC[s osles nQ~
mleveOeejer- mleveOeejer mecetn ceW ØeeefCeÙeeW kesâ mleve heeÙes peeles

nQ~ Mejerj efmej, OeÌ[, hetBÚ Deeefo ceW efJeYekeäle neslee nw~ ùoÙe kesâ
Ûeej keâes‰ nesles nQ~ Mejerj hej yeeue heeÙes peeles nQ~ DeefOekeâebMe ØeeCeer
mechetCe& efJekeâefmele yeÛÛes keâes pevce osles nQ~ ØeeCeer meceheeleer nesles nw~
cewcesefueÙee mecetn keâes efvecveevegmeej Jeieeake=âle keâjles nQ-

cewcesefueÙee
cewcesefueÙee cegKÙeleŠ leerve Øekeâej kesâ nesles nQ-
ØeesšesLeerefjÙee, cesšeLeerefjÙee, ÙetLeerefjÙee
1. ØeesšesLeerefjÙee- ØeesšesLeerefjÙee DeC[s osles nQ~ FveceW mleve«ebefLeÙeeB

lees nesleer nQ, ÛetÛekeâ veneR heeÙes peeles nQ~
2. cesšeLeerefjÙee- cesšeLeerefjÙee mecetn kesâ peerJe yeÛÛes osles nQ~

cesšeLeerefjÙee pevleg DeheefjhekeäJe yeÛÛes keâes pevce osles nQ~ Fve
yeÛÛeeW keâe efJekeâeme ceeoe kesâ Goj ceW heeÙeer peeves Jeeueer Skeâ
Lewueer ceW hetje neslee nw~

3. ÙetLeerefjÙee- Fme mecetn kesâ pevlegDeesb keâer ceeoe heefjhekeäJe
efMeMegDeesb keâes pevce osleer nw~ efMeMegDeesb keâe efJekeâeme ieYee&MeÙe
ceW neslee nw~ ceueÉej leLee peveve Éej Deueie-Deueie nesles nQ~
Fme Jeie& keâes keâF& GheJeieeX ceW efJeYeeefpele efkeâÙee ieÙee nw, pees
efvecveefueefKele nw-

GheJeie& GoenjCe
(1) FvmesefkeäšJeesje PeeTÛetne
(2) keâeFjeshšsje ÛeceieeoÌ[
(3) keâee|veJeesje meerue, heQLej
(4) hesefjmees [skeäšeFuee FkeäJeme (IeesÌ[e)
(5) Deee|šÙees[skeäšeFuee YeQme, YesÌ[, yekeâjer, veerueieeÙe
(6) eEmešefMeÙee Jnsue ceÚueer
(7) Øeeryeesmeeref[Ùee neLeer
(8) meeFvesefjÙee mecegõer ieeÙe
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(9) jes[sefMeÙee efieuenjer, Ûetne
(10) uesieesceeske&â Kejne, KejieesMe
(11) F[sCšsše Deecexef[uees
(12) ØeeFcesšdme Jeve ceveg<Ùe, ceveg<Ùe
GoenjCe- Meglegjcegie&, keâewDee, keâesÙeue, keâyetlej Deeefo~

…¦ã‡ãŠ (Tissue)
…¦ã‡ãŠ Íãºª ‡ãŠã ¹ãÆ¾ããñØã ÔãÌãÃ¹ãÆ©ã½ã ãäºãÞã› (Bichat)

¶ãñ ãä‡ãŠ¾ãã ©ããý …¦ã‡ãŠ ‡ãŠãñãäÍã‡ãŠã‚ããò ‡ãŠã †ñÔãã Ôã½ãîÖ Öãñ¦ãã Öõ
ãä•ãÔã½ãò ‡ãŠãñãäÍã‡ãŠã‚ããò ‡ãŠãè „¦¹ããä¦¦ã, ÔãâÀÞã¶ãã ¦ã©ãã ‡ãŠã¾ãÃ †‡ãŠ
Ôã½ãã¶ã Öãñ¦ãã Öõý
 •ãºã †‡ãŠ ¾ãã †‡ãŠ Ôãñ ‚ããä£ã‡ãŠ …¦ã‡ãŠ ãä½ãÊã‡ãŠÀ ãä‡ãŠÔããè ‡ãŠã¾ãÃ ‡ãŠãñ

Ôãâ¹ã¸ã ‡ãŠÀ¦ãñ Öö ¦ããñ …¦ã‡ãŠãò ‡ãñŠ ƒÔã Ôã½ãîÖ ‡ãŠãñ …¦ã‡ãŠ ¦ãâ̈ ã ‡ãŠÖ¦ãñ Ööý
 ¹ããõ£ããò ½ãò ¦ããè¶ã ¹ãÆ‡ãŠãÀ ‡ãñŠ …¦ã‡ãŠ ¦ãâ¨ã ¹ãã† •ãã¦ãñ Ööý

1. ºãü¡ã ¦ÌãÞããè¾ã …¦ã‡ãŠ ‡ãŠã ‡ãŠã¾ãÃ
2. ¼ãÀ¥ã …¦ã‡ãŠ ‡ãŠã¾ãÃ
3. ÔãâÌãÖ¶ã …¦ã‡ãŠ ‡ãŠã ‡ãŠã¾ãÃ

•ã¶¦ãì …¦ã‡ãŠ (Animal Tissue)
Ôã¼ããè ºãÖì‡ãŠãñÍã‡ãŠãè¾ã ¹ãÆããä¥ã¾ããò ½ãò ÞããÀ ¹ãÆ‡ãŠãÀ ‡ãñŠ …¦ã‡ãŠ

¹ãã† •ãã¦ãñ Öö-
1. „¹ã‡ãŠÊãã …¦ã‡ãŠ (Epithelial Tissue)
2. Ôãâ¾ããñ•ããè …¦ã‡ãŠ (Connective Tissue)
3. ¹ãñÍããè …¦ã‡ãŠ (Muscular Tissue)
4. ¦ãâãä¨ã‡ãŠã …¦ã‡ãŠ (Neural Tissue)

„¹ã‡ãŠÊãã …¦ã‡ãŠ (Epithelial Tissue)
„¹ã‡ãŠÊãã …¦ã‡ãŠ ‡ãŠã ‡ãŠã¾ãÃ ÍãÀãèÀ ‡ãŠãñ ºããÛã ‚ããÌãÀ¥ã ¾ãã

Ààãã ¹ãÆªã¶ã ‡ãŠÀ¶ãã, Ôãã©ã Öãè ÕãÌã¥ã ¾ãã „¦Ôã•ãÃ¶ã, ÔãâÌãñª¶ã
¦ã©ãã ‚ãÌãÍããñÓã¥ã ‡ãŠãè ãä‰ãŠ¾ãã ¹ãî¥ãÃ ‡ãŠÀ¶ãã Öõý
 ¾ãÖ ÍãÀãèÀ ‡ãñŠ ‡ãìŠœ ‚ããâ¦ããäÀ‡ãŠ ‚ãâØããò ‡ãŠãñ ü¤‡ãŠ¶ãñ ‡ãŠã ‡ãŠã¾ãÃ ‡ãŠÀ¦ãã Öõý

Ôãâ¾ããñ•ããè …¦ã‡ãŠ
 ¾ãÖ …¦ã‡ãŠ ÍãÀãèÀ ‡ãñŠ Ôã¼ããè …¦ã‡ãŠãòâ ¦ã©ãã ‚ãâØããò ‡ãŠãñ ‚ãã¹ãÔã ½ãò •ããñü¡¶ãñ,

‚ãâØããò ¦ã©ãã ÍãÀãèÀ ‡ãŠãñ ‚ãã‡ãŠãÀ ¹ãÆªã¶ã ‡ãŠÀ¶ãñ ¦ã©ãã „Ôãñ ºã¶ãã† ÀŒã¶ãñ
‡ãñŠ ‡ãŠã¾ãÃ ‡ãŠÀ¦ãã Öõý

¾ãñ ½ãìŒ¾ã¦ã: ¦ããè¶ã ¹ãÆ‡ãŠãÀ ‡ãñŠ Öãñ¦ãñ Öö -
1. ÌããÔ¦ããäÌã‡ãŠ Ôãâ¾ããñ•ã …¦ã‡ãŠ
2. ‡ãâŠ‡ãŠãÊã …¦ã‡ãŠ

3. ¦ãÀÊã …¦ãÀÊã

¹ãñÍããè …¦ã‡ãŠ
 ¹ãÆÞããÊã¶ã ¦ã©ãã ãäÌããä¼ã¸ã ¹ãÆ‡ãŠãÀ ‡ãŠãè Øããä¦ã¾ããò ‡ãñŠ ãäÊã¾ãñ ¹ãñÍããè …¦ã‡ãŠãò ‡ãŠãè

‚ããÌãÍ¾ã‡ãŠ¦ãã Öãñ¦ããè Öõý
 Øããä¦ãÍããèÊã¦ãã †Ìãâ Ôãâ‡ãìŠÞã¶ãÍããèÊã¦ãã •ããèÌããò ‡ãñŠ ÍãÀãèÀ ‡ãñŠ ½ãÖ¦Ìã¹ãî¥ãÃ

Êãàã¥ã Öãñ¦ãñ Ööý

ƒÔã Øããä¦ãÍããèÊã¦ãã †Ìãâ Ôãâ‡ãìŠÞã¶ãÍããèÊã¦ãã ½ãò ½ãã¾ããñãäÔã¶ã
(Myosin) ¦ã©ãã † ñã ä ‡ã ‹›¶ã (Actin) ¶ãã½ã‡ãŠ
Ôãâ‡ãìŠÞã¶ãÍããèÊã¦ãã ¹ãÆãñ›ãè¶ã ½ãÖ¦Ìã¹ãî¥ãÃ ¼ãîãä½ã‡ãŠã ãä¶ã¼ãã¦ãñ Ööý
 ½ãã¶ãÌã ÍãÀãèÀ ½ãò ÔãºãÔãñ ½ã•ãºãî¦ã ½ããâÔã¹ãñÍããè •ãºãü¡ñ ‡ãŠãè Öãñ¦ããè Öõý
 ¹ãñÍããè …¦ã‡ãŠ ¦ããè¶ã ¹ãÆ‡ãŠãÀ ‡ãñŠ Öãñ¦ãñ Öö-

1. ‚ããÀñãäŒã¦ã ¾ãã ‚ã¶ãõãäÞœ‡ãŠ
2. ÀñãäŒã¦ã ¾ãã †ñãäÞœ‡ãŠ
3. ×ª ¹ãñÍããè

¦ãâãä¨ã‡ãŠã …¦ã‡ãŠ

 ¦ãâãä¨ã‡ãŠã …¦ã‡ãŠ †‡ãŠ ãäÌãÍãñÓã ¹ãÆ‡ãŠãÀ ‡ãŠãè ‡ãŠãñãäÍã‡ãŠã Ôãñ ºã¶ãñ Öãñ¦ãñ Ööý
ãä•ã¶ò ¦ãâãä̈ ã‡ãŠã …¦ã‡ãŠ ‡ãŠãñãäÍã‡ãŠã ¾ãã ¶¾ãîÀãù¶ã ‡ãŠÖ¦ãñ Ööý

 ½ããäÔ¦ãÓ‡ãŠ, ½ãñÂÀ••ãì ‚ããõÀ ¦ãâãä̈ ã‡ãŠã†ú Ôã¼ããè ¦ãâãä̈ ã‡ãŠã …¦ã‡ãŠãò ‡ãŠãè ºã¶ããè
Öãñ¦ããè Ööý

 ÍãÀãèÀ ‡ãñŠ Ôã½ãÔ¦ã ‚ãâØããò Ìã ‡ãŠã¾ããô ½ãò Ôãã½ãâ•ãÔ¾ã Ô©ãããä¹ã¦ã ‡ãŠÀ¶ãã
ƒÔã‡ãŠãè ãäÌãÍãñÓã¦ãã Öõý

 ¦ãâãä¨ã‡ãŠã ‡ãŠãñãäÍã‡ãŠã ÔãâÌãñª¶ãã ‡ãŠãñ ÍãÀãèÀ ‡ãñŠ †‡ãŠ ¼ããØã Ôãñ ªîÔãÀñ ¼ããØã
½ãò ¼ãñ•ã¶ãñ ‡ãŠã ‡ãŠã¾ãÃ ‡ãŠÀ¦ããè Öõý

 ¶¾ãî›Èãù¶ã ½ãò †‡ãŠ Êãâºãã ¹ãÆÌã£ãÃ ¼ããè Öãñ¦ãñ Öö ãä•ã¶Öñâ ¡ñ¡Èãƒ›ÈÔã ‡ãŠÖ¦ãñ Ööý

 †‡ãŠ ¦ãâãä̈ ã‡ãŠã ‡ãŠãñãäÍã‡ãŠã 1 ½ããè›À ¦ã‡ãŠ Êãâºããè Öãñ Ôã‡ãŠ¦ããè Öõý

 ¦ãâãä̈ ã‡ãŠã …¦ã‡ãŠ Ôãñ ½ããäÔ¦ãÓ‡ãŠ †Ìãâ ½ãñÂÀ••ãì ºã¶ã¦ãñ Öõý

 †‡ãŠ ¶¾ãî›Èãù¶ã ‡ãñŠ †‡ã‹Ôããù¶ã ‡ãñŠ ‚ãâãä¦ã½ã œãñÀ ‡ãŠãè ÍããŒãã†ú ªîÔãÀñ ¶¾ãî›Èãù¶ã
‡ãñŠ ¡ñ¡Èãƒ›ÈÔã Ôãñ •ãìü¡‡ãŠÀ ãäÔã¶ãõ¹Ôã ºã¶ã¦ããè Öõý

(‚ãàã¦ãâ¦ãì ›ãä½ãÃ¶ãÊããñ)

(½ããƒãäÊã¶ã ‚ããÌãÀ¥ã)

(‚ãàã¦ãâ¦ãì)
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‡ãŠãñãäÍã‡ãŠã Ö½ããÀñ ÍãÀãèÀ ‡ãŠãè ÔãºãÔãñ œãñ›ãè ƒ‡ãŠãƒÃ Öãñ¦ããè Öõý
•ãõÔãñ:- ‡ãŠãñãäÍã‡ãŠã-> …¦ã‡ãŠ -> ‚ãâØã -> ¦ãâ¨ã -> ÍãÀãèÀ

½ãã¶ãÌã ¦ãâ¨ã
‚ãâØã ¦ãâ¨ã ‚ãâØããò ‡ãŠã Ôã½ãîÖ Öõ, •ããñ †‡ãŠ ‡ãŠã¾ãÃ ãäÌãÍãñÓã ‡ãŠãñ

‚ã‡ãñŠÊãñ ¾ãã Ôãã½ãîãäÖ‡ãŠ Â¹ã Ôãñ ãä½ãÊã‡ãŠÀ ‡ãŠÀ¦ãñ Ööý
½ãã¶ãÌã ÍãÀãèÀ ‡ãñŠ ãäÌããä¼ã¸ã ¦ãâ¨ã Öö-

¹ããÞã¶ã ¦ãâ¨ã  ¹ããäÀÔãâÀÞã¶ãã ¦ãâ¨ã
‚ãâ¦ã: Ô¨ããÌããè ¦ãâ¨ã „¦Ôã•ãÃ¶ã ¦ãâ¨ã
¹ãÆ•ã¶ã¶ã ¦ãâ¨ã, ¦ãâãä̈ ã‡ãŠã ¦ãâ¨ã, ÍÌãÔã¶ã ¦ãâ̈ ã
‡ãâŠ‡ãŠãÊã ¦ãâ̈ ã ‚ããõÀ ½ããâÔã¹ãñÍããè ¦ãâ̈ ãý

¹ããÞã¶ã ¦ãâ¨ã
¹ããäÀ¼ããÓãã- ¼ããñ•ã¶ã ‡ãñŠ •ããä›Êã ¹ããñÓã¥ã ¹ãªã©ããô ‡ãŠãñ ÀãÔãã¾ããä¶ã‡ãŠ ãä‰ãŠ¾ãã

†â•ããƒÃ½ã ́ ãÀã ÔãÀÊã ‚ã¥ãì‚ããò ½ãò ãäÌã¼ãããä•ã¦ã ‡ãŠÀ¶ããý
¶ããñ›- †â•ããƒÃ½ã Ìãñ ¹ãÆãñ›ãè¶ã Öãñ¦ãñ Öö, •ããñ „¦¹ãÆñÀ‡ãŠ ‡ãŠãè ¦ãÀÖ ‡ãŠã¾ãÃ

‡ãŠÀ¦ãñ Öö ¦ã©ãã •ãõÌã ÀãÔãã¾ããä¶ã‡ãŠ ãä‰ãŠ¾ãã‚ããò ‡ãŠãñ Ôã½¹ã¸ã ‡ãŠÀ¶ãñ ½ãò ½ãªª
‡ãŠÀ¦ãñ Ööý

‚ãâØã

¶ãã¶ãã ¹ãÆ‡ãŠãÀ ‡ãñŠ …¦ã‡ãŠ (Tissue) ãä½ãÊã‡ãŠÀ ÍãÀãèÀ ‡ãñŠ ãäÌããä¼ã¸ã
‚ãâØããò (Organs) ‡ãŠã ãä¶ã½ããÃ¥ã ‡ãŠÀ¦ãñ Ööý ƒÔããè ¹ãÆ‡ãŠãÀ †‡ãŠ, ¹ãÆ‡ãŠãÀ
‡ãñŠ ‡ãŠã¾ãÃ ‡ãŠÀ¶ãñ ÌããÊãñ ãäÌããä¼ã¸ã ‚ãâØã ãä½ãÊã‡ãŠÀ †‡ãŠ ‚ãâØã ¦ãâ¨ã ‡ãŠã ãä¶ã½ããÃ¥ã
‡ãŠÀ¦ãñ Ööý
‚ãâØããò ‡ãñŠ Ôãã¦ã ‚ãâØã Öõ- ½ãìŒã, ØãÆãÔã¶ããè, ØãÆãÔã¶ãÊããè, ‚ãã½ããÍã¾ã,

œãñ›ãè ‚ããâ¦ã, ºãü¡ãè ‚ããâ¦ã ‚ããõÀ ½ãÊã´ãÀ ý
ÊããÀ ØãÆãä¶©ã, ¾ã‡ãðŠ¦ã ØãÆãä¶©ã Ìã ‚ãØ¶ããÍã¾ã ØãÆãä¶©ã¾ããò ÍãÀãèÀ ‡ãñŠ Ôã¼ããè

‚ãâØããò ‡ãŠãè ÔãÖã¾ã¦ãã Ôãñ ¼ããñ•ã¶ã ‡ãŠãñ ¹ãÞãã¶ãñ ½ãò ½ãªª ‡ãŠÀ¦ããè Öõý ƒ¶Öò
¹ããÞã¶ã ØãÆãä¶©ã¾ããú ¼ããè ‡ãŠÖ¦ãñ Ööý

‚ããÖãÀ ¶ããÊã

ƒÔã‡ãŠãè Êã½ºããƒÃ 10-30 ½ããè›À Öãñ¦ããè Öõý
ƒÔã‡ãŠã ‡ãŠã¾ãÃ ¼ããñ•ã¶ã ‡ãŠãñ ¹ãÞãã¶ããý

¼ããñ•ã¶ã ‡ãŠãñ ‚ãÌãÍããñãäÓã¦ã ‡ãŠÀ¶ããý
‚ã¹ããäÍãÓ› ¹ãªã©ããô ‡ãŠãñ ½ãÊã´ãÀ ¦ã‡ãŠ ¦ã‡ãŠ Êãñ •ãã¶ããý

ƒÔã‡ãñŠ ¼ããØã- ½ãìŒãØãìÖã, ØãÆÔã¶ããè, ØãÆãÔã¶ãÊããè, ‚ãã½ããÍã¾ã, œãñ›ãè
‚ããâ¦ã Ìã ºãü¡ãè ‚ããâ¦ãý

½ãìŒã-

¾ãÖ ‚ããÖãÀ ¶ãÊããè ‡ãŠã ¹ãÖÊãã ¼ããØã Öõý
ƒÔã½ãò •ããè¼ã ¦ã©ãã ªãâ¦ã Ôããä½½ããäÊã¦ã ¼ããØã Öõý
•ããè¼ã ‡ãŠãè …¹ãÀãè Ôã¦ãÖ ¹ãÀ ̀ `ÔÌããª ‡ãŠãäÊã‡ãŠã†ú'' (Test + Buds)

¹ãõŠÊã¦ãã Öõ, ¾ãÖ †‡ãŠ ¹ãÆ‡ãŠãÀ ‡ãŠãè ºããè½ããÀãè Öõý ãä•ãÔã½ãò (¹ãÆõÀããä›‡ãŠ ØãÆâãä©ã
½ãò Ôãî•ã¶ã, •ãÊã¶ã Ìã ªªÃ Öãñ¶ãñ ÊãØã¦ãã Öõý

ÊããÀ ØãÆâãä©ã

 ½ãã¶ãÌã ‡ãñŠ ÍãÀãèÀ ½ãò 98% ¹ãã¶ããè ÊããÀ ‡ãñŠ Â¹ã ½ãò Öãñ¦ãã Öõý
 •ãºããä‡ãŠ ƒÔã‡ãŠã ÍãñÓã 2% ‚ã¶¾ã ¾ããõãäØã‡ãŠ •ãõÔãñ- ƒÊãñ‡ã‹›ÈãñÊããƒÃ›,

ºãÊãØã½ã, •ããèÌãã¥ãì‚ããò Àãñ£ããè ¾ããõãäØã‡ãŠãè ¦ã©ãã †â•ããƒÃ½ã Öãñ¦ãã Öõý
 ÊããÀ ½ãò ½ãìŒ¾ã¦ã: ªãñ ¹ãÆ‡ãŠãÀ ‡ãñŠ ¹ããÞã‡ãŠ †â•ããƒÃ½ã Öãñ¦ãñ Öö-

(1) ›ãƒãäÊã¶ã     (2) ÊããƒÔããñ•ããƒ½ã
 ½ãò¤‡ãŠ ‚ããõÀ ÌÖñÊã ½ãœÊããè ½ãò ÊããÀ ØãÆãä¶©¾ããú ¶ãÖãé ¹ããƒÃ •ãã¦ããè Ööý
 ÊããÀ ½ãò ›ã¾ããäÊã¶ã ¶ãã½ã‡ãŠ †â•ããƒÃ½ã „¹ããäÔ©ã¦ã Öãñ¦ãã Öõ •ããñ ¼ããñ•ã¶ã ‡ãñŠ

Ô›ã›Ã ‡ãŠãñ ¡ãƒÔãõ‡ãŠÀãƒ¡ ½ããÊ›ãñÔã ½ãò ¦ããñü¡ ªñ¦ãã Öõý
 ¼ããñ•ã¶ã ‡ãŠãñ ¦ããñü¡¶ãñ ‡ãŠã ‰ãŠ½ã- Ô›ãÞãÃ -> ›ãƒãäÊã¶ã -> ½ããÊ›ãñÔã
 ¼ããñ•ã¶ã ½ãò „¹ããäÔ©ã¦ã ÊãØã¼ãØã 30% ÔÞãã›Ã ‡ãŠã ¹ããÞã¶ã ½ãìŒã ½ãò Öãè

Öãñ •ãã¦ãã Öõý

½ãã¶ãÌã ÍãÀãèÀ ‡ãñŠ ¦ãâ¨ã
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‡ãŠã¾ãÃ-

ÊããÀ ½ãò †â•ããƒÃ½ã †ñ½ããèÊãñÔã Öãñ¦ãã Öõý (ãä•ãÔãñ ¹Êã¾ãããäÊã¶ã ¼ããè ‡ãŠÖã
•ãã¦ãã Öõ) •ããñ Ô›ãÞãÃ ‡ãŠãñ Íã‡ãÃŠÀã ½ãò ¦ããñü¡¦ãã Öõý

 ¾ãÖ †‡ãŠ ÔãìÀàãã¦½ã‡ãŠ ‡ãŠã¾ãÃ ¼ããè Öõ, ªãú¦ããò ‡ãñŠ ¹ãÀ …¹ãÀ ºãõ‡ã‹›ãèãäÀ¾ãã
•ã½ããÌã Àãñ‡ãŠ¶ãñ ½ãò ½ãªª ‡ãŠÀ¶ãã ‚ããõÀ ãäÞã¹ã‡ãñŠ Öì† Œãã²ã ‡ãŠ¥ããò ‡ãŠãñ
£ããñ¶ããý

ÊããÀ ØããäÔ›¶ã Öã½ããô¶ã ‡ãŠã Ô¨ããÌã ‡ãŠÀ¦ããè Öõý •ããñ ½ãã¶ãã •ãã¦ãã Öõ, ãä‡ãŠ
ÔÌããª ‡ãŠãäÊã¾ããò ‡ãñŠ ãäÌã‡ãŠãÔã ½ãò †‡ãŠ ¼ãîãä½ã‡ãŠã ãä¶ã¼ãã¦ããè Öõý

 ÊããÀ ‡ãŠãñÖÀã ãäÌãÀãñ£ããè ‡ãŠã ‡ãŠã¾ãÃ ¼ããè ‡ãŠÀ¦ããè Öõý
 ¹ããõãäÓ›‡ãŠ¦ãã Ôãâºãâ£ããè, ‚ããù‡ã‹Ôããè•ã¶ã Àãñ£ããè ‚ããõÀ ‡ãŠãñãäÍã‡ãŠã ãäÌãÜã›¶ã

¹ãÆÌã¦ãÃ¶ãý •ãõÔãñ ‡ãŠã¾ããô ‚ããõÀ Ôãâ¼ãããäÌã¦ã ›¿ãî½ãÀ ãäÌãÀãñ£ããè Øããä¦ã ãäÌããä£ã¾ããò
‡ãñŠ ‡ãŠãÀ¥ã ‚ãÊ¹ãŠãñ¡ãƒ¡ •ããõãäŒã½ã ‚ããõÀ ÊããÀ ØãÆãä¶©ã ÀãñØããò ‡ãŠãè Àãñ‡ãŠ©ãã½ã
‡ãñŠ ãäÊã† ½ãÖ¦Ìã¹ãî¥ãÃ Öãñ Ôã‡ãŠ¦ãã Öõý

ÍÌãÔã¶ã ¦ãâ¨ã
 Œãã²ã ¹ãªã©ããô ‡ãñŠ ‚ããù‡ã‹Ôããè‡ãŠÀ¥ã ‡ãŠãñ Öãè ÍÌãÔã¶ã Öãè ‡ãŠÖ¦ãñ Ööý
 ÍÌãÔã¶ã †‡ãŠ ¦ãñÊã ÀãÔãã¾ããä¶ã‡ãŠ ¹ãÆãä‰ãŠ¾ãã Öõ ãä•ãÔã‡ãñŠ ¹ãŠÊãÔÌãÂ¹ã …•ããÃ

†Ìãâ ‡ãŠãºãÃ¶ã+¡ãƒ ‚ããù‡ã‹Ôããƒ¡ ‡ãŠã ãä¶ã½ããÃ¥ã Öãñ¦ãã Öõý
ÍÌãÔã¶ã ‡ãñŠ ¦ããè¶ã ½ãìŒ¾ã ¼ããØã Öö-

(1) …¹ãÀãè ÍÌãÔã¶ã
(2) ãä¶ãÞãÊãã ÍÌãÔã¶ã
(3) ½ãìŒã ½ããâÔã

‚ãã‡ãðŠãä¦ã

(1) …¹ãÀãè ÍÌãÔã¶ã

¾ãÖ ¼ããØã ‡ãñŠ ãä¶ã½¶ã ‚ããâØã Öö- ¶ãã‡ãŠ, ½ãìŒã, ØãÆÔã¶ããè Ìã ‡ãâŠ¡ Öãñ¦ãñ Ööý

¶ãã‡ãŠ-

 ¶ãããäÔã‡ãŠ ¹ãÆ©ã½ã ÍÌãÔã¶ã ‚ãâØã Ööý
 ƒÔã½ãò Ìãã¾ãì Øã½ãÃ †Ìãâ ¶ã½ã Öãñ¦ããè Öõý

½ãìŒã-

 ½ãìŒã ãä´¦ããè¾ã‡ãŠ ÍÌãÔã¶ã ‚ãâØã Ööý
½ãìŒã Ôãñ Êããè ØãƒÃ ÍÌããÔã ¶ãã‡ãŠ Ôãñ Êããè ØãƒÃ ãä•ã¦ã¶ããè Íãì® ¶ãÖãé Öãñ¦ããè Öõý

¹ãñŠ¹ãŠü¡ñ (Lungs)

 ÌãàãØãìÖã ½ãò ªãñ¶ããò ¦ãÀ¹ãŠ †‡ãŠ-†‡ãŠ Ô¹ãâ•ããè, ØãìÊããºããè ‚ããõÀ ÊãØã¼ãØã
Íãâ‡ã‹Ìãã‡ãŠãÀ ¹ãñŠ¹ãŠü¡ã ¹ãã¾ãã •ãã¦ãã Öõý

 ºãã†ú ¹ãñŠ¹ãŠü¡ñ ‡ãŠãè ‚ãÌãÆ¦ãÊããè ŒããúÞã ‡ãŠãñ ×ª¾ããè ŒããúÞã (Cardiac
Natch) ‡ãŠÖ¦ãñ Öö, ãä•ãÔã½ãò ×ª¾ã (Heart) ãäÔ©ã¦ã ÀÖ¦ãã Öõý

 ¾ãÖ ½ãã¶ãÌã ÍãÀãèÀ ‡ãŠãè †‡ãŠ½ãã¨ã £ã½ã¶ããè Öõ ãä•ãÔã½ãò ‚ãÍãì® À‡ã‹¦ã
ºãÖ¦ãã Öõý

 ¾ãÖ ½ãã¶ãÌã ÍãÀãèÀ ‡ãŠã †‡ãŠ ½ãã¨ã ãäÍãÀã Öõ ãä•ãÔã½ãò Íãì® À‡ã‹¦ã
ºãÖ¦ãã Öõý

ÍÌãÔã¶ã

 ÍÌãÔã¶ã †‡ãŠ ½ãÖ¦Ìã¹ãî¥ãÃ ¹ãÆãä‰ãŠ¾ãã Öõ ãä•ãÔã½ãò …•ããÃ ‡ãŠã „¦¹ããª¶ã
Öãñ¦ãã Öõý

 ƒÔã ¹ãÆãä‰ãŠ¾ãã ½ãò Ôãã½ãã¶¾ã ãäÔ©ããä¦ã¾ããò ½ãò ØÊãî‡ãŠãñ•ã ‡ãŠã ‚ããù‡ã‹Ôããè•ã¶ã
‡ãŠãè „¹ããäÔ©ããä¦ã ½ãò ‚ããù‡ã‹Ôããè•ã¶ã Öãñ¦ãã Öõ ¦ã©ãã …•ããÃ ãäÌã½ãì‡ã‹¦ã
Öãñ¦ããè Öõý

 ƒÔããè ‡ãŠãÀ¥ã ØÊãî‡ãŠãñ•ã (Glucose) ‡ãŠãñ ‡ãŠãñãäÍã‡ãŠãè¾ã ƒÄ£ã¶ã
(Celluler Fuel) ‡ãŠÖã •ãã¦ãã Öõý

 ÍÌãÔã¶ã ãä‰ãŠ¾ãã ‡ãŠãñ ãä¶ã½¶ã Ôã½ããè‡ãŠÀ¥ã ́ ãÀã Ì¾ã‡ã‹¦ã ãä‡ãŠ¾ãã •ãã¦ãã Öõ-
ØÊãî‡ãŠãñ•ã + ‚ããù‡ã‹Ôããè•ã¶ã - ‡ãŠãºãÃ¶ã ¡ãƒ‚ããù‡ã‹Ôããƒ¡ + •ãÊã +
…•ããÃ (C
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  -> + (6CO

2
 )+6H

2
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+ 673 Kcal

 Ìãã¦ããÌãÀ¥ã Ôãñ ¹ãÆã¹¦ã Ìãã¾ãì ½ãò ‚ããù‡ã‹Ôããè•ã¶ã (21%), ‡ãŠãºãÃ¶ã
¡ãƒ‚ããù‡ã‹Ôããƒ¡ (0.3%), Öãñ¦ãã Öõý

 Ìãã¦ããÌãÀ¥ã ½ãò œãñü¡ãè Ìãã¾ãì ½ãò ‚ããù‡ã‹Ôããè•ã¶ã 16%, ‡ãŠãºãÃ¶ã ¡ãƒ
‚ããù‡ã‹Ôããƒ¡ 3.6% Öãñ¦ãã Öõý

 ÍÌãÔã¶ã ‡ãŠãè ªÀ Ìã¾ãÔ‡ãŠ ½ã¶ãìÓ¾ããò ½ãò 12-15 ºããÀ ¹ãÆãä¦ã ãä½ã¶ã› ¦ã©ãã
ãäÍãÍãì‚ããò ½ãò ÊãØã¼ãØã 44 ºããÀ ¹ãÆãä¦ã ãä½ã¶ã› Öãñ¦ããè Öõý
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¹ããäÀÔãâÞãÀ¥ã ¦ãâ¨ã
ºãÖì‡ãŠãñãäÍã‡ãŠãè¾ã •ãâ¦ãì‚ããò ‡ãñŠ ÍãÀãèÀ ½ãò ãäÌããä¼ã¸ã ¹ããñÓã‡ãŠ

¹ãªã©ããô, ØãõÔããò, „¦Ôã•ããê ¹ãªã©ããô ‚ãããäª ‡ãñŠ ¹ããäÀÌãÖ¶ã ‡ãñŠ ãäÊã¾ãñ
†‡ãŠ ¦ãâ¨ã Öãñ¦ãã Öõ ãä•ãÔãñ ¹ããäÀÔãâÞãÀ¥ã ¦ãâ¨ã ‡ãŠÖã •ãã¦ãã Öõý
 ÍãÀãèÀ ½ãò Âãä£ãÀ ‡ãŠã ¹ããäÀÔãâÞãÀ¥ã ÔãªõÌã †‡ãŠ ãä¶ããäÍÞã¦ã ãäªÍãã ½ãò

Öãñ¦ãã Öõ ‚ããõÀ Âãä£ãÀ ¹ããäÀÔãâÞãÀ¥ã ‡ãŠã ‡ãŠã¾ãÃ ×ª¾ã ́ ãÀã ÔãâÞãããä¾ã¦ã
ãä‡ãŠ¾ãã •ãã¦ãã Öõý

 Âãä£ãÀ ¹ããäÀÔãâÞãÀ¥ã ‡ãŠãè Œããñ•ã ãäÌããäÊã¾ã½ã ÖãÊãó ¶ãñ ‡ãŠãè ©ããèý
 ½ã¶ãìÓ¾ããò ½ãò Âãä£ãÀ ¦ã©ãã ÊããäÔã‡ãŠã ́ ãÀã ¹ãÞãñ Öì† ¼ããñ•ã¶ã, ‚ããù‡ã‹Ôããè•ã¶ã,

Öã½ããó¶Ôã, ‚ã¹ããäÍãÓ› „¦¹ããª •ãõÔãñ ãäÌããäÌã£ã ¹ãªã©ãÃ Ôãâºãâãä£ã¦ã ‚ãâØããò
†Ìãâ …¦ã‡ãŠãò ¦ã‡ãŠ ¹ãÖìâÞãã† •ãã¦ãñ Ööý

 À‡ã‹¦ã ¹ããäÀÔãâÞãÀ¥ã ¦ãâ¨ã ×ª¾ã, Âãä£ãÀ †Ìãâ Âãä£ãÀ ÌãããäÖ‡ãŠã‚ããò Ôãñ
ãä½ãÊã‡ãŠÀ ºã¶ãã Öãñ¦ãã Öõý

×ª¾ã (Heart)

 ×ª¾ã ºãâª ½ãì›áŸãè ‡ãñŠ ‚ãã‡ãŠãÀ ‡ãŠã Öãñ¦ãã Öõ •ããñ ªãñ¶ããò ¹ãñŠ¹ãŠü¡ãò ‡ãñŠ
½ã£¾ã ÌãàãØãìÖã ½ãò ãäÔ©ã¦ã ÀÖ¦ãã Öõ ¦ã©ãã ©ããñü¡ã-Ôãã ºããƒÃ ¦ãÀ¹ãŠ ¢ãì‡ãŠã
Öãñ¦ãã ÀÖ¦ãã Öõý

 ¾ãÖ †‡ãŠ ªãñÖÀãè ãä¢ãÊÊããè ¹ãñÀãè‡ãŠããä¡Ã¾ã½ã Ôãñ ãäÜãÀã ÀÖ¦ãã Öõý
 ×ª¾ã ½ãò ÞããÀ ‡ãŠàã Öãñ¦ãñ Öö, ãä•ã¶ã½ãò ªãñ ‡ãŠàã ‚ã¹ãñàãã‡ãðŠ¦ã œãñ›ñ ¦ã©ãã

…¹ãÀ ‡ãŠãñ ¹ãã† •ãã¦ãñ Öö ãä•ã¶Öò ‚ããäÊã¶ª (Atrium) ‡ãŠÖ¦ãñ Ööý
¦ã©ãã ªãñ ‡ãŠàã ‚ã¹ãñàãã‡ãðŠ¦ã ºãü¡ñ Öãñ¦ãñ Öö ãä•ã¶Öò ãä¶ãÊã¾ã (Ventricle)
‡ãŠÖ¦ãñ Ööý

 Ôãã½ãã¶¾ã ½ã¶ãìÓ¾ã ‡ãñŠ ×ª¾ã ‡ãŠã Ìã•ã¶ã ÊãØã¼ãØã 300 ØãÆã½ã Öãñ¦ãã Öõý
 ¾ãÖ ¹ãÆãä¦ã ãä½ã¶ã› 70 Ôãñ 80 ºããÀ £ãü¡‡ãŠ¦ãã Öõý
 †‡ãŠ Ì¾ãÔ‡ãŠ Ì¾ããä‡ã‹¦ã ‡ãŠã À‡ã‹¦ãÞãã¹ã ÊãØã¼ãØã 120/80 Öãñ¦ãã Öõý
 ¾ãÖ À‡ã‹¦ãÞãã¹ã Ìãã¾ãì½ãâ¡Êããè¾ã ªãºã Ôãñ ‚ããä£ã‡ãŠ Öãñ¦ãã Öõý
 ×ª¾ã ÊãØã¼ãØã 5 Êããè›À À‡ã‹¦ã ¹ãÆãä¦ã ãä½ã¶ã› ¹ãâ¹ã ‡ãŠÀ¦ãã Öõý
 Â½ãõãä›‡ãŠ ×ª¾ã ÀãñØã ‡ãŠã ƒÊãã•ã †ãäÔ¹ããäÀ¶ã ‡ãŠãè ½ãªª Ôãñ ãä‡ãŠ¾ãã

•ãã¦ãã Öõý
 E.C.G. (ƒÊãñ‡ã‹›Èãñ‡ãŠããä¡Ã¾ããñØãÆã½ã) †‡ãŠ ¹ãÆ‡ãŠãÀ ‡ãŠã ãäÞããä‡ãŠ¦Ôã‡ãŠãè¾ã

¹ãÀãèàã¥ã Öõý

Âãä£ãÀ ÌãããäÖ‡ãŠã†ú (Blood vessels)

 À‡ã‹¦ã Âãä£ãÀ ÌãããäÖ‡ãŠã‚ããò ½ãò ¹ãÆÌãããäÖ¦ã Öãñ¦ãã Öõý
Âãä£ãÀ ÌãããäÖ‡ãŠã†ú ¦ããè¶ã ¹ãÆ‡ãŠãÀ ‡ãŠãè Öãñ¦ããè Öõ-

(1) £ã½ããä¶ã¾ããú
(2) ãäÍãÀã†ú
(3) ‡ãŠãñãäÍã‡ãŠã†ú

 ¾ãñ ºãÖì¦ã Öãè ½ãÖãè¶ã Âãä£ãÀ ÌãããäÖãä¶ã¾ããú Öãñ¦ããè Ööý
 ƒ¶ã‡ãŠãè ãä¼ããä¦¦ã ‡ãŠãè ½ããñ›ãƒÃ ‡ãñŠÌãÊã †‡ãŠ ‡ãŠãñãäÍã‡ãŠã (Capillaries)

‡ãñŠ Ô¦ãÀ ‡ãŠãè Öãñ¦ããè Ööý

Âãä£ãÀ

 Âãä£ãÀ †‡ãŠ ¦ãÀÊã Ôãâ¾ããñ•ããè …¦ã‡ãŠ ¦ã©ãã ¹ãÆã‡ãðŠãä¦ã‡ãŠ ‡ãŠãñÊããƒ¡ Öõý
•ããñ ½ãìŒ¾ã¦ã: ªãñ ‚ãÌã¾ãÌããò Ôãñ ãä½ãÊã‡ãŠÀ ºã¶ãã Öãñ¦ãã Öõý
(1) ¹Êãã•ã½ãã (Plasma)
(2) Âãä£ãÀ ‡ãŠãñãäÍã‡ãŠã†ú (Blood Cells)

(1) ¹Êãã•½ãã (Plasma)
 ½ãã¶ãÌã ‡ãñŠ ‡ãìŠÊã À‡ã‹¦ã ‚ãã¾ã¦ã¶ã ½ãò ¹Êãã•ã½ãã ÊãØã¼ãØã 55% Öãñ¦ãã

Öõý
 ¾ãÖ ÀâØãÖãè¶ã ¦ãÀÊã Öõ †Ìãâ ƒÔã‡ãŠã ‚ããä£ã‡ãŠããä£ã‡ãŠ ¼ããØã (ÊãØã¼ãØã

90%) Öãñ¦ãã Öõý
 ØÊããñº¾ãîãäÊã¶ã, †Êº¾ãîãä½ã¶ã †Ìãâ ¹ãŠãƒãäºãÆ¶ããñ•ã¶ã ¾ã‡ãðŠ¦ã ½ãò ºã¶ã¶ãñ ÌããÊãñ

¹Êãã•ã½ãã ¹ãÆãñ›ãè¶ã Öõý
(2) À‡ã‹¦ã ‡ãŠãñãäÍã‡ãŠã†ú (Blood Cell)
 ¾ãñ ½ãìŒ¾ã¦ã: ¦ããè¶ã ¹ãÆ‡ãŠãÀ ‡ãŠãè Öãñ¦ããè Öö-

(1) ÊããÊã À‡ã‹¦ã ‡ãŠãñãäÍã‡ãŠã†ú
(2) ÍÌãñ¦ã À‡ã‹¦ã ‡ãŠãñãäÍã‡ãŠã†ú
(3) ¹Êãñ›Êãñ›áÔã

(1) ÊããÊã À‡ã‹¦ã ‡ãŠãñãäÍã‡ãŠã†ú (RBGs)
 ¾ãñ ÊããÊã ‡ãŠãñãäÍã‡ãŠã†ú ØããñÊãã‡ãŠãÀ Öãñ¦ããè Öö †Ìãâ ƒ½ãò ‡ãñŠ¶³‡ãŠ ‚ã¶ãì¹ããäÔ©ã¦ã

Öãñ¦ãã Öõý
 Öãè½ããñØÊããñãäºã¶ã ¶ãã½ã‡ãŠ ÊããÊã Ìã¥ãÃ‡ãŠ ‡ãñŠ ‡ãŠãÀ¥ã Âãä£ãÀ ‡ãŠã ÀâØã ÊããÊã

Öãñ¦ãã Öõý
 ¾ãñ O2 ‡ãñŠ ÌãÖ¶ã ‡ãŠã ‡ãŠã¾ãÃ ‡ãŠÀ¦ããè Öõý
 ƒ¶ã‡ãŠã •ããèÌã¶ã ‡ãŠãÊã ÊãØã¼ãØã 120 ãäª¶ããò ‡ãŠã Öãñ¦ãã Öõý
 À‡ã‹¦ã ‡ãŠã Ôãã½ãã¶¾ã PH Ô¦ãÀ 7.35 Ôãñ 7.45 ‡ãñŠ ºããèÞã Öãñ¦ãã Öõý
(2) ÍÌãñ¦ã Âãä£ãÀ ‡ãŠãñãäÍã‡ãŠã†ú (WBCs)
 ¾ãñ ‚ããä¶ã¾ããä½ã¦ã ‚ãã‡ãŠãÀ ‡ãŠãè Ìã ‡ãñŠ¶³‡ãŠ ¾ãì‡ã‹¦ã Öãñ¦ããè Öõý
 Âãä£ãÀ ½ãò ÊããÊã À‡ã‹¦ã ‡ãŠãä¥ã‡ãŠã‚ããò ‡ãŠãè ‚ã¹ãñàãã ÍÌãñ¦ã À‡ã‹¦ã ‡ãŠãä¥ã‡ãŠã‚ããò

‡ãŠãè ÔãâŒ¾ãã ‡ãŠ½ã Öãñ¦ããè Öõý
 ¾ãñ Ôãâ‰ãŠ½ã¥ã Ôãñ ÍãÀãèÀ ‡ãŠãè Ààãã ‡ãŠÀ¦ããè Öõý
 ¾ãñ À‡ã‹¦ã ‡ãŠãñãäÍã‡ãŠã‚ããò ½ãò ÔãºãÔãñ ºãü¡ãè Öãñ¦ããè Öõý
 WBCs ‡ãŠã •ããèÌã¶ã‡ãŠãÊã ‡ãŠ½ã Ôãñ ‡ãŠ½ã 10-13 ãäª¶ããò ‡ãŠã

Öãñ¦ãã Öõý
 ½ããñ¶ããñÔããƒ› ¾ãã ‡ãñŠ¶³‡ãŠã¥ãì ÔãºãÔãñ ºãü¡ã ÍÌãñ¦ã À‡ã‹¦ã ‡ãŠ¥ã Öõý
 ÊãÔããè‡ãŠã ‡ãŠãñãäÍã‡ãŠã†ú (Lymphocyte cells) ÍÌãñ¦ã Âãä£ãÀ
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‡ãŠãä¥ã‡ãŠã‚ããò ‡ãñŠ ½ãÖ¦¹ãî¥ãÃ Üã›‡ãŠ Öö †Ìãâ ¾ãñ ÔãºãÔãñ œãñ›ãè
WBCs Öõý

 ¾ãñ ªãñ ¹ãÆ‡ãŠãÀ ‡ãŠãè Öãñ¦ããè Öõ-
1. B-ãäÊã½¹ãŠãñÔããƒ›   2. T-ãäÊã½¹ãŠãñÔããƒ›

 ƒÔã‡ãŠã ãä¶ã½ããÃ¥ã ÊãÔããè‡ãŠã ØããúŸãò, ¹ÊããèÖã (Spleen), ©ããƒ½ãÔã
ØãÆâãä©ã ¦ã©ãã ‚ããäÔ©ã ½ã••ãã ́ ãÀã ãä‡ãŠ¾ãã •ãã¦ãã Öõý

 ¾ãñ †â›ãèºããù¡ãè ¾ãã ¹ãÆãä¦ãÀàããè ¹ãÆãñ›ãè¶ã ‡ãŠã ãä¶ã½ããÃ¥ã ‡ãŠÀ¦ããè Öõ ‚ããõÀ ÍãÀãèÀ
‡ãŠãè ¹ãÆãä¦ãÀàããè ¦ãâ̈ ã ½ãò ½ãÖ¦Ìã¹ãî¥ãÃ ¼ãîãä½ã‡ãŠã ãä¶ã¼ãã¦ããè Öõý

 Aids Öãñ¶ãñ ¹ãÀ ƒ¶ã‡ãŠãè ÔãâŒ¾ãã ºãÖì¦ã ‡ãŠ½ã Öãñ •ãã¦ããè Öõý

¹Êãñ›Êãñ›áÔã (Platelets)
 ¾ãñ Ôãîà½ã †Ìãâ ÀâØãÖãè¶ã Öãñ¦ããè Öõý
 ƒ¶ã½ãò ‡ãñŠ¶³‡ãŠ ¶ãÖãé ¹ãã¾ãã •ãã¦ãã Öõý
 ¾ãñ Âãä£ãÀ Ô‡ãŠ¶ª¶ã (Blood Cloting) À‡ã‹¦ã ÌãããäÖ‡ãŠã‚ããò

‡ãŠãè ½ãÀ½½ã¦ã ¦ã©ãã Ôãâ‰ãŠ½ã¥ã Ôãñ ÍãÀãèÀ ‡ãŠãè Ààãã ½ãò ÔãÖã¾ã‡ãŠ Öãñ¦ãñ Ööý

Âãä£ãÀ ‡ãñŠ ‡ãŠã¾ãÃ
 ¹ããäÀÌãÖ¶ã, O2, Co2, Öã½ããó¶Ôã †Ìãâ ‚ã¹ããäÍãÓ›ãò ‡ãŠã ¹ããäÀÌãÖ¶ã

‡ãŠÀ¶ããý
 ÍãÀãèÀ ‡ãŠãè Ôã¹ãŠãƒÃ - ›î›ãè-¹ãîŠ›ãè, ½ãð¦ã ‡ãŠãñãäÍã‡ãŠã‚ããò ‡ãñŠ ‡ãŠÞãÀñ ¾ãã

½ãÊãºãñ ‚ãããäª ‡ãŠã WBCs ¼ãàã¥ã ‡ãŠÀ ¶ãÓ› ‡ãŠÀ¦ãñ Ööý
 ©ã‡ã‹‡ãŠã •ã½ã¶ãã, ÜããÌã ¹ãÀ Âãä£ãÀ ‡ãñŠ ©ã‡ã‹‡ãŠã •ã½ã¶ãñ Ôãñ Âãä£ãÀ ‡ãŠã

ºãÖãÌã ºãâª Öãñ¦ãã Öõý

Âãä£ãÀ ‡ãŠã ©ã‡ã‹‡ãŠã •ã½ã¶ãã
(Coagulation of Blood)

 Ôãã½ãã¶¾ã¦ã: Âãä£ãÀ, Âãä£ãÀ ÌãããäÖ¶ããè ½ãò ¶ãÖãé •ã½ã¦ãã ¹ãÀâ¦ãì •ãºã
àããä¦ãØãÆÔ¦ã Âãä£ãÀ ÌãããäÖ‡ãŠã Ôãñ À‡ã‹¦ã ºãÖ¶ãñ ÊãØã¦ãã Öõ ¦ããñ „Ôã½ãò „¹ããäÔ©ã¦ã
¹Êãñ›Êãñ›áÔã ©ãÆãñ½ºããñ¹ÊãããäÔ›¶ã ¶ãã½ã‡ãŠ ¹ãªã©ãÃ ÕããÌã ‡ãŠÀ¦ããè Öõý

Âãä£ãÀ ÌãØãÃ
 ÔãÌãÃ¹ãÆ©ã½ã ‡ãŠãÊãÃ Êãö¡Ô›ãè¶ãÀ ¶ãñ —ãã¦ã ãä‡ãŠ¾ãã ãä‡ãŠ Ôã¼ããè ½ã¶ãìÓ¾ããò ½ãò

Âãä£ãÀ †‡ãŠ Ôã½ãã¶ã ¶ãÖãé Öãñ¦ããý

 ½ã¶ãìÓ¾ã ‡ãŠã Âãä£ãÀ, ÊããÊã Âãä£ãÀ ‡ãŠãä¥ã‡ãŠã‚ããò ½ãò ¹ãã† •ãã¶ãñ ÌããÊãñ
†‡ãŠ ãäÌãÍãñÓã ¹ãÆ‡ãŠãÀ ‡ãñŠ ¹ãÆãõ›ãè¶ã, †â›ãè•ã¶Ôã ‡ãñŠ ‡ãŠãÀ¥ã ãä¼ã¸ã Öãñ¦ãã Öõý

 À‡ã‹¦ãªãºã ‡ãŠã ½ãã¹ã‡ãŠ ¾ãâ¨ã = ãäÔ¹ãŠØ½ããõ ½ããõ¶ããñ ½ããè›À Öõý

 ½ãã¶ãÌãÍãÀãèÀ ‡ãŠã À‡ã‹¦ãªãºã Ìãã¾ãì½ãâ¡Êããè¾ã ªãºã Ôãñ ‚ããä£ã‡ãŠ Öãñ¦ãã Öõý

 Ì¾ããä‡ã‹¦ã ‡ãñŠ Ìãð® Öãñ¶ãñ ¹ãÀ Ôãã½ãã¶¾ã¦ã¾ãã „Ôã‡ãŠã À‡ã‹¦ãÞãã¹ã ºãü¤
•ãã¦ãã Öõý

¹ãÆãä¦ã•ã¶ã/†â›ãè•ã¶Ôã
¹ãÆãä¦ã•ã¶ã/†â›ãè•ã¶Ôã Ìãñ ¹ãªã©ãÃ Öö •ããñ ¹ãÆãä¦ããä¹ãâ¡ ¾ãã ¹ãÆãä¦ãÀàããè

(Antiblood) ‡ãñŠ ãä¶ã½ããÃ¥ã ‡ãŠãñ „­ãè¹¦ã ‡ãŠÀ¦ãñ Öö ¦ã©ãã
¹ãÆãä¦ãÀàãã ¦ãâ¨ã ‡ãŠãñ ¹ãÆÌããä¦ãÃ¦ã ‡ãŠÀ¦ãñ Ööý
 ½ã¶ãìÓ¾ã ½ãò †â›ãè•ã¶ã ªãñ ¹ãÆ‡ãŠãÀ ‡ãñŠ Öãñ¦ãñ Öö

†â›ãè•ã¶ã - A
†â›ãè•ã¶ã - B
†â›ãèºããù¡ãè•ã- ƒ¶Öò †ñØÊãìãä›ãä¶ã¶Ôã ¼ããè ‡ãŠÖ¦ãñ Ööý ¾ãñ Âãä£ãÀ ¹Êãã•½ãã
¾ãã ÔããèÀ½ã ½ãò ¹ãã† •ãã¦ãñ Ööý

 â›ãèºããù¡ãè ¼ããè ªãñ ¹ãÆ‡ãŠãÀ ‡ãñŠ Öãñ¦ãñ Öö -
Anti A or a Anti B or b

½ã¶ãìÓ¾ã ½ãò Âãä£ãÀ ÌãØãÃ ¾ãã ABO ãäÔãÔ›½ã
 Êãö¡Ô›ãè¶ãÀ ‡ãñŠ ‚ã¶ãìÔããÀ ABO Âãä£ãÀ ÌãØãÃ ãäÔãÔ›½ã ‡ãñŠ ‚ãâ¦ãØãÃ¦ã

ØÊããƒ‡ãŠãñ ¹ãÆãñ›ãè¶ããò ‡ãŠãè „¹ããäÔ©ããä¦ã ‡ãñŠ ‚ãã£ããÀ ¹ãÀ ½ã¶ãìÓ¾ã ½ãò ÞããÀ
Âãä£ãÀ ÌãØãÃ (Blood Group) ¹ãã† •ãã¦ãñ Ööý
1. Âãä£ãÀ ÌãØãÃ - A

2. Âãä£ãÀ ÌãØãÃ - B

3. Âãä£ãÀ ÌãØãÃ - AB

4. Âãä£ãÀ ÌãØãÃ - O

„¦Ôã•ãÃ¶ã ¦ãâ¨ã
½ãã¶ãÌã ‡ãñŠ „¦Ôã•ããê ¦ãâ̈ ã ‡ãŠã ½ãìŒ¾ã ‡ãŠã¾ãÃ ‚ã¹ããäÍãÓ› ‡ãŠãñ

ÍãÀãèÀ Ôãñ ºããÖÀ ãä¶ã‡ãŠãÊã¶ãã Öõý
½ã¶ãìÓ¾ã ‡ãñŠ „¦Ôã•ãÃ¶ã ¦ãâ¨ã ½ãò ãä¶ã½¶ããäÊããäŒã¦ã ‚ãâØã ‚ãã¦ãñ Öö-
(1) Ìãð‡ã‹‡ãŠ (Kidney)
(2) ¹ãñŠ¹ãŠü¡ã (Lung)
(3) ¦ÌãÞãã (Skin)
(4) ¾ã‡ãðŠ¦ã (Liver)
(5) ºãü¡ãè ‚ããâ¦ã (Large Intestine)

1. Ìãð‡ã‹‡ãŠ (Kidney)

½ã¶ãìÓ¾ã ½ãò Ìãð‡ã‹‡ãŠ Ôãñ½ã ‡ãñŠ ºããè•ã ‡ãŠãè ‚ãã‡ãðŠãä¦ã ‡ãñŠ ØãÖÀñ ¼ãîÀñ
ÊããÊã ÀâØã ‡ãñŠ Öãñ¦ãñ Ööý ¹ãÆ¦¾ãñ‡ãŠ Ìãð‡ã‹‡ãŠ ½ãò ÊãØã¼ãØã 10 ÊããŒã
Ôãîà½ã †Ìãâ Êãâºããè Ìã ‡ãìâŠ¡ãäÊã‡ãŠ ¶ããäÊã‡ãŠã†ú ¹ããƒÃ •ãã¦ããè Ööý
ãä•ã¶Öò Ìãð‡ã‹‡ãŠã¥ãì (¶ãñ¹ãÆŠã¶ã) ‡ãŠÖ¦ãñ Ööý
 Ìãð‡ã‹‡ãŠ ½ãò ¹ã©ãÀãè, ¾ãîãäÀ‡ãŠ ‚ã½Êã, ‡ãõŠãäÊÍã¾ã½ã ‚ãã‡ã‹ÔãÊãñ› ¦ã©ãã

‡ãõŠãäÊÍã¾ã½ã ¹ãŠãùÔ¹ãñŠ› ‡ãñŠ ‡ãŠãÀ¥ã ºã¶ã¦ããè Öõý
 ½ãî̈ ã ‡ãñŠ ÕããÌã¥ã ‡ãŠãñ ¡ãƒ¾ãîÀñãä›‡ãŠ ‚ããõÓããä£ã ́ ãÀã ºãü¤ã¾ãã •ãã¦ãã Öõý
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2. ¾ã‡ãðŠ¦ã (Liver)

¾ã‡ãðŠ¦ã ãäÌãÍãñÓã †â•ããƒ½ããò ‡ãŠãè ÔãÖã¾ã¦ãã Ôãñ ‚ããÌãÍ¾ã‡ãŠ¦ãã Ôãñ ‚ããä£ã‡ãŠ
‚ã½ããñãä¶ã¾ãã (NH3) ‡ãŠãñ ¾ãîãäÀ¾ãã ½ãò ¹ããäÀÌããä¦ãÃ¦ã ‡ãŠÀ ªñ¦ãã Öõ •ããñ ‚ã½ããñãä¶ã¾ãã
Ôãñ ‡ãŠ½ã Öããä¶ã‡ãŠãÀ‡ãŠ Öãñ¦ãã Öõý
 ¾ã‡ãðŠ¦ã ½ãò ½ãð¦ã‡ãŠ RBCs ‡ãñŠ Öãè½ããñØÊããñãäºã¶ã ‡ãñŠ ›î›¶ãñ ‡ãñŠ ‡ãŠãÀ¥ã

ãä¹ã¦¦ã Ìã¥ãÃ‡ãŠ (Bile Pigment) ‡ãŠã ãä¶ã½ããÃ¥ã Öãñ¦ãã Öõý

¦ãâãä¨ã‡ãŠã ¦ãâ¨ã (Nervous System)
½ãã¶ãÌã ÍãÀãèÀ ½ãò Ôã¼ããè ‚ãâØããò ‡ãñŠ ‡ãŠã¾ããô ‡ãŠã ãä¶ã¾ãâ¨ã¥ã,

ÔãâÞããÊã¶ã Ìã Ôã½ã¶Ìã¾ã ̀ ¦ãâãä̈ ã‡ãŠã ¦ãâ̈ ã' ¦ã©ãã ‚ãâ¦ã Ô¨ããÌããè ́ ãÀã
ãä‡ãŠ¾ãã •ãã¦ãã Öõý ½ãã¶ãÌã ‡ãŠã ¦ãâãä̈ ã‡ãŠã ¦ãâ̈ ã ªãñ ¼ããØããò ½ãò ãäÌã¼ãããä•ã¦ã
Öãñ¦ãã Öõý  ‡ãñŠ¶³ãè¾ã ¦ãâãä¨ã‡ãŠã ¦ãâ¨ã ‚ããõÀ ¹ããäÀ£ããè¾ã ¦ãâãä̈ ã‡ãŠã ¦ãâ̈ ãý
 ‡ãñŠ¶³ãè¾ã ¦ãâãä̈ ã‡ãŠã ¦ãâ̈ ã
 ¾ãÖ ¦ãâ¨ã ÍãÀãèÀ ‡ãŠãè ãäÌããäÌã£ã ãä‰ãŠ¾ãã‚ããò ‡ãŠã ãä¶ã¾ãâ̈ ã¥ã †Ìãâ ãä¶ã¾ã½ã¶ã

‡ãŠÀ¦ãã Öõý
 ¾ãÖ ¼ããè ªãñ ¼ããØããò Ôãñ ãä½ãÊã‡ãŠÀ ºã¶ãã Öãñ¦ãã Öõ- ½ããäÔ¦ãÓ‡ãŠ †Ìãâ ½ãñÂÀ••ãìý

½ããäÔ¦ãÓ‡ãŠ
 ¾ãÖ †‡ãŠ Ì¾ãÔ‡ãŠ ½ã¶ãìÓ¾ã ‡ãñŠ ½ããäÔ¦ãÓ‡ãŠ ‡ãŠã ¼ããØã ÊãØã¼ãØã 3 ¹ãã„â¡

¾ãã 1300-1400 ØãÆã½ã Öãñ¦ãã Öõ ¦ã©ãã ¾ãÖ „Ôã‡ãñŠ Ôã½¹ãî¥ãÃ ¼ããÀ ‡ãŠã
ÊãØã¼ãØã 2% Öãñ¦ãã Öõý

 ½ããäÔ¦ãÓ‡ãŠ ‡ãŠãñ ¦ããè¶ã ½ãìŒ¾ã ¼ããØããò ½ãò ãäÌã¼ãããä•ã¦ã ãä‡ãŠ¾ãã •ãã¦ãã Öõ- ‚ãØãÆ
½ããäÔ¦ãÓ‡ãŠ, ½ã£¾ã ½ããäÔ¦ãÓ‡ãŠ ‚ããõÀ ¹ãÍÞã ½ããäÔ¦ãÓ‡ãŠ ¾ãã ‚ã¶ãì½ããäÔ¦ãÓ‡ãŠý

½ãñÂÀ••ãì (Spiral cord)

½ãñ¡¿ãîÊãã ‚ããùºÊããØãö›ã ‡ãñŠ ½ãÖãÀâ£ãÆ Ôãñ ãä¶ã‡ãŠÊã‡ãŠÀ ¦ãâãä̈ ã‡ãŠã
¶ããÊã Ôãñ Öãñ¦ãã Öì‚ãã ‚ãâ¦ã ¦ã‡ãŠ ¹ãõŠÊãã ÀÖ¦ãã Öõ, ãä•ãÔãñ Àãèü¤,
À••ãì ¾ãã ½ãñÂÀ••ãî ‡ãŠÖ¦ãñ Ööý
‡ãŠã¾ãÃ- ¾ãÖ ¹ãÆãä¦ãÌã¦ããê ãä‰ãŠ¾ãã‚ããò (Reflex Actions) ‡ãŠã ½ãìŒ¾ã

‡ãñŠ¶³ Öõý
 ¾ãÖ ‚ã¶ãõãäÞœ‡ãŠ ãä‰ãŠ¾ãã‚ããò ‡ãŠãñ Ôãâ¦ãìãäÊã¦ã ‡ãŠÀ¦ãã Öõý

‡ãâŠ‡ãŠãÊã ¦ãâ¨ã
 ‡ãâŠ‡ãŠãÊã ¦ãâ¨ã ‡ãŠãè ÍãÀãèÀ ‡ãŠãè Øããä¦ã ½ãò ½ãÖ¦Ìã¹ãî¥ãÃ ¼ãîãä½ã‡ãŠã Öãñ¦ããè Öõý
 ¾ãÖ ‚ããäÔ©ã¾ããò †Ìãâ „¹ããäÔ©ã¾ããò ‡ãŠã ¤ãúÞãã Öãñ¦ãã Öãñ¦ãã Öõý
 ‡ãâŠ‡ãŠãÊã ¦ãâ̈ ã ‡ãñŠ ½ãìŒ¾ã¦ã: ªãñ ¼ããØã Öãñ¦ãñ Öö - ºããÖ ‡ãâŠ‡ãŠãÊã ¦ãâ̈ ã †Ìãâ

‚ãâ¦ã: ‡ãâŠ‡ãŠãÊã ¦ãâ¨ã ý

ºããÖ ‡ãâŠ‡ãŠãÊã ¦ãâ¨ã (Exoskeleton System)

ƒÔã½ãò Ö½ããÀñ ºããÊã ‚ããõÀ ¶ããŒãî¶ã ‚ãã¦ãñ Ööý ¶ããŒãî¶ã ‡ãŠã ‚ãØãÊãã ãäÖÔÔãã
½ãð¦ã ‡ãŠãñãäÍã‡ãŠã‚ããò Ôãñ ºã¶ãñ ÀÖ¦ãñ Ööý ƒ¶ã½ãò À‡ã‹¦ã ÔãâÀÞã¶ãã ¶ãÖãé Öãñ¦ããè Öõý

‚ãâ¦ã: ‡ãâŠ‡ãŠãÊã ¦ãâ¨ã (Endoskeleton System)

ƒÔã½ãò Ö½ããÀñ ÍãÀãèÀ ‡ãñŠ ¼ããè¦ãÀ ‚ããäÔ©ã ¹ãâ•ãÀ ‚ãã¦ããã Öõý ¾ãÖ ‚ããäÔ©ã †Ìãâ
„¹ãããäÔ©ã ‡ãŠã ºã¶ãã Öãñ¦ãã Öõý

‚ããäÔ©ã (Bone)

 Ì¾ãÔ‡ãŠ ½ã¶ãìÓ¾ã ½ãò 206 Öãä¡á¡¾ããú Öãñ¦ããè Ööý
 •ã¶½ã ‡ãñŠ Ôã½ã¾ã ãäÍãÍãì‚ããò ½ãò ÊãØã¼ãØã 300 Öãä¡á¡¾ããú Öãñ¦ããè Ööý
 ½ãã¶ãÌã ÍãÀãèÀ ½ãò ÔãºãÔãñ ºãü¡ãè ‚ããäÔ©ã ¹ãŠãè½ãÀ (•ããúÜã ‡ãŠãè ‚ããäÔ©ã) ¦ã©ãã

ÔãºãÔãñ œãñ›ãè Ô›ñ¹Ôã ‡ãŠã¶ã ‡ãŠãè Ö¡á¡ãè) Öãñ¦ããè Öõý
 ‚ããäÔ©ã Ôãñ ‚ããäÔ©ã ‡ãñŠ •ããñü¡ ‡ãŠã ãäÊãØãã½ãò›áÔã ¦ã©ãã ½ããÔã¹ãñÍããè †Ìãâ

‚ããäÔ©ã ‡ãñŠ •ããñü¡ ‡ãŠã ›ò¡¶ã ‡ãŠÖ¦ãñ Ööý
 ÀãñØã- ØããäŸ¾ãã, ‚ãã©ãÃÀãƒãä›Ôã, ‚ãããäÔ›¾ããñ¹ããñÀãñãäÔã¾ããý

efJešeefcevme
ÌãÔãã ½ãò ÜãìÊã¶ãÍããèÊã ãäÌã›ããä½ã¶ã

ãäÌã›ããä½ã¶ã (A)- Àñãä›¶ããùÊã

Õããñ¦ã- •ã¶¦ãì Õããñ¦ã: ªì£ã, ‚ã¶¡ã, ½ã‡ã‹Œã¶ã, ½ãœÊããè ‡ãŠã ¦ãñÊã,
¾ã‡ãðŠ¦ãý ¹ããª¹ã Õããñ¦ã : Øãã•ãÀ, Ôã½ãì³ãè ÍãñÌããÊãý

‡ãŠã¾ãÃ- ÒãäÓ›Ìã¥ãÃ‡ãŠãò ‡ãŠã ÔãâÍÊãñÓã¥ãý ¾ãÖ Àãñ¡ãñ¹Ôããè¶ã ‡ãŠã
¹ãîÌãÃ¹ã¦ããê Öõý

ÀãñØã- •ããèÀãñ¹©ãñãäÊ½ã¾ãã, ÍãìÓ‡ãŠ ‡ãŠããä¶ãÃ¾ãã, À¦ããö£ããè

ãäÌã›ããä½ã¶ã (D)-  ‡ãŠõãäÊãÔã¹ãŠñÀãùÊã

Õããñ¦ã- ½ãœÊããè ‡ãŠã ¦ãñÊã, ØãìªãÃ, Ôãî¾ãÃ ‡ãŠã ¹ãÆ‡ãŠãÍã, ªî£ã
‡ãŠã¾ãÃ- ‡ãõŠãäÊÍã¾ã½ã Ìã ¹ãŠãùÔ¹ãñŠ›Ôã ‡ãñŠ „¹ãã¹ãÞã¾ã ‡ãŠã ãä¶ã¾ã½ã¶ãý

‚ãããäÔ©ã¾ããò Ìã ªãâ¦ããò ‡ãŠãè Ôãã½ãã¶¾ã Ìãðãä®ý
ÀãñØã- ºãÞÞããò ½ãò ãäÀ‡ãñŠ›áÔã Ì¾ãÔ‡ãŠãò ½ãò ‚ãããäÔ›¾ããñ½ãñÊãñãäÔã¾ãã

ãäÌã›ããä½ã¶ã (E)- ›ãñ‡ãŠãñ¹ãñŠÀãùÊã

Õããñ¦ã- ¦ãñÊã¾ãì‡ã‹¦ã ºããè•ããò ½ãò, ÖÀãè ¹ããä¦¦ã¾ããò, ãäºã¶ããõÊãã, ¦ãñÊã Ôããñ¾ããºããè¶ãý
‡ãŠã¾ãÃ- •ã¶ã¶ã, „¹ãã¹ãÞã¾ã Ìã ¹ãñãäÍã¾ããò ‡ãŠãè Ìãðãä®ý
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ÀãñØã- ¹ãñãäÍã¾ããú ‡ãŠ½ã•ããñÀ, ¶ã¹ãìâÔã‡ãŠ¦ããý

ãäÌã›ããä½ã¶ã (K)- ¶ãõ¹ã‹©ããñãä‡ã‹Ìã¶ããñ½ã

Õããñ¦ã- ÖÀãè ¹ããä¦¦ã¾ããú, ¹ã¶ããèÀ, ‚ã¥¡ã, ãä•ãØãÀ, ½ã‡ã‹Œã¶ã
‡ãŠã¾ãÃ- ¾ã‡ãðŠ¦ã (ËãèÌãÀ) ½ãò ¹ãÆãñ©ããñãä½ºã¶ã ‡ãŠã •ãõÌã ÔãâÍÊãñÓã¥ã ‡ãŠÀ‡ãñŠ

À‡ã‹¦ã Ô‡ãâŠª¶ã ½ãò ÔãÖã¾ã‡ãŠý
ÀãñØã- À‡ã‹¦ã ‡ãŠã £ã‡ã‹‡ãŠã ¶ãÖãé •ã½ã¶ãã

•ãÊã ½ãò ÜãìÊã¶ãÍããèÊã ãäÌã›ããä½ã¶ã
ãäÌã›ããä½ã¶ã (B1)- ©ãã¾ããä½ã¶ã

Õããñ¦ã- ‚ã¶ãã•ã, ¹ãŠãäÊã¾ããâ, ¾ããèÔ›, ‚ã¥¡ã, ½ããâÔã
‡ãŠã¾ãÃ- Íã‡ãÃŠÀã „¹ãã¹ãÞã¾ã Ìã ½ããäÔ¦ãÓ‡ãŠ …¦ã‡ãŠ ‡ãñŠ O

2
 ‡ãñŠ ãäÊã†

‚ããÌãÍ¾ã‡ãŠ
ÀãñØã- ºãÞÞããñ ½ãò ºãñÀãè ºãñÀãè

ãäÌã›ããä½ã¶ã (B2)- Àããäºããñ¹ã‹ÊãñãäÌã¶ãá

Õããñ¦ã- ¹ã¶ããèÀ, ‚ã¥¡ã, ½ããúÔã, ãä•ãØãÀ, ØãñÖîú, ¹ã¦¦ããèªãÀ Ôãº•ããè
‡ãŠã¾ãÃ- „¹ãã¹ãÞã¾ã FMN Ìã FAD ‡ãŠã ¼ããØã,
ÀãñØã- ‡ãŠãñÊããñÔããèÔã, ‡ãŠ½ã•ããñÀ ¹ããÞã¶ã Íããä‡ã‹¦ã

ãäÌã›ããä½ã¶ã (B4)- ãä¶ã¾ããÔããè¶ãá

Õããñ¦ã- ½ãîúØã¹ãŠÊããè, ÖÀãè Ôãº•ããè, ½ããâÔã, ½ãœÊããè,
‡ãŠã¾ãÃ- NAD Ìã NADP ‡ãŠã ¼ããØã
ÀãñØã- ‡ãŠ½ã•ããñÀ ¹ããÞã¶ã Íããä‡ã‹¦ã, ¹ÊãñØã

ãäÌã›ããä½ã¶ã (B12)- Ôãã¾ã¶ããñ‡ãŠãñºããÊããä½ã¶ã

Õããñ¦ã- ½ããúÔã, ½ãœÊããè, ªî£ã, ‚ã¥¡ã †Ìãâ ¹ãŠÊã
‡ãŠã¾ãÃ- Ìãðãä® ‡ãŠãÀ‡ãŠ Ìã RBC ãä¶ã½ããÃ¥ã
ÀãñØã- ‚ãÀ‡ã‹¦ã¦ãã, ÊããÊã À‡ã‹¦ã ‡ãŠãñãäÍã‡ãŠã‚ããò ¾ãã Öãè½ããñØÊããñºããè¶ã ‡ãŠãè

‡ãŠ½ããè

ãäÌã›ããä½ã¶ã (H)- ºãã¾ããñ›ãè¶ã

Õããñ¦ã- ¾ããèÔ›, ØãñÖîú, ‚ã¥¡ã, ½ãîâØã¹ãŠÊããè, Ôãº•ããè, ¹ãŠÊã
‡ãŠã¾ãÃ- ‡ãŠãºããóãä‡ã‹ÔãÊãñÍã¶ã Ìã ãä¡‡ãŠãºããóãä‡ã‹ÔãÊãñÍã¶ã ãä‰ãŠ¾ãã‚ããò
ÀãñØã- Þã½ãÃÀãñØã †Ìãâ ºããÊããò ‡ãŠã ¢ãü¡¶ãã
- ãäÌã›ããä½ã¶ã (C)- Ô‡ãŠãùãäºãÃ‡ãŠ ‚ã½Êã
Õããñ¦ã- ¶ããéºãî, ›½ãã›À, Ôãâ¦ãÀã, ‚ããúÌãÊãã, ‚ã½ãÂª
‡ãŠã¾ãÃ- ªãâ¦ããò ‡ãŠã ¡ñ¶›ãè¶ã Ìã Öãä¡á¡¾ããò ‡ãŠã ½ãõãä›È‡ã‹Ôã
ÀãñØã- Ô‡ãŠÌããê ÀãñØã, ¹ãîŠÊãñ Öì¾ãñ ½ãÔãî¡ñ

ceeveJe Mejerj kesâ cenlJehetCe& leLÙe
1. nefñÙeeW keâer kegâue mebKÙee : 206
2. keâMes®keâeW keâer mebKÙee : 33

3. meyemes Úesšer DeefmLe : mšsheme (Steps) ceOÙekeâCe& ceW
4. meyemes yeÌ[er DeefmLele : heâercej (Femur) - Thigh bone

5. hemeefueÙeeW keâer mebKÙee : 12 peesÌ[er
6. kegâue oebleeW keâer mebKÙee : 32 JeÙemkeâ ceW, 20yeÛÛeeW ceW
 mLeeÙeer oeble : 12

 DemLeeÙeer oeble : 20

7. Mejerj ceW hesefMeÙeeW keâer kegâue mebKÙee : 639

8. meyemes yeÌ[er hesMeer : iuetefšÙeme cesefkeämecece
9. meyemes uecyeer hesMeer : meešexefjÙeme
12. RBC keâe peerJevekeâeue : 120 efove
16. ùoÙe OeÌ[keâve : Øeefle efceefveš 72 yeej
18. meeceevÙe jòeâ oeye : 120/80 mm Hg

19. meyemes yeÌ[er Oeceveer : GojerÙe ceneOeceveer
20. meyemes yeÌ[er efMeje : heMÛe ceneefMeje
23. meyemes uecyeer leefv$ekeâe : MeeÙeefškeâ
24. meyemes yeÌ[er «evLeer : Ùeke=âle
26. meyemes yeÌ[er Devle:œeeJeer «eefvLe : LeeÙeje@F[
27. Skeâ ùoÙeer Ûe›eâ keâe mebhetCe& keâeue : 0.8 mewkeâC[
29. Meg›eâ peveve ceW ueieves Jeeuee meceÙe :  74 efove
34. Mejerj keâe meeceevÙe leehe : 98.70F Ùee 370C

39. huesmesvše : keâesefjÙees SuesvšeFkeâ huesmesvše
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‚ããÌãð¦¦ãºããèãä•ã¾ããò ‡ãŠã ‚ãã‡ãŠããäÀ‡ãŠãè

mepeerJe nesves kesâ he#e ceW leke&â- (1) Deheves hees<ekeâ kesâ Devoj
Deheveer mebKÙee yeÌ{eves keâer ØeJe=efòe keâe heeÙee peevee~ (2) DeevegJeebefMekeâ
heoeLe& [er.Sve.S. SJeb Deej.Sve.S. keâe heeÙee peevee~ (3) FmeceW
GlheefjJele&veve keâer ef›eâÙee nesleer nw~

efvepeeaJe nesves kesâ he#e ceW leke&â- (1) Fmekesâ ef›eâmšue Øeehle
efkeâÙes pee mekeâles nQ~ (2) FveceW GheeheÛeÙe keâer ef›eâÙee nesleer nw~ (3)
Ùes hees<ekeâ kesâ Mejerj kesâ yeenj Øepeveve veneR keâj heeles nQ~

jemeeÙeefvekeâ ¤he mes JeeÙejme Øeesšerve SJeb [er.Sve.S. Ùee
Deej.Sve.S. keâe yevee neslee nw~ Dele: Ùen veeefYekeâer Øeesšerve keâCe kesâ
¤he ceW heefjYeeef<ele efkeâÙee peelee nw~

heg<heerÙe heeoheeW kesâ Debie- Jevemheefle peiele ceW yeerpeeW Éeje ner
heg<heerÙe heeoheeW keâer Glheefòe nesleer nw~ heg<heerÙe heeoheeW kesâ DevÙe Debie
nQ- peÌ[, levee, heòeer, heg<he SJeb Heâue~

yeerpe- Ùen DeOÙeeJejCeer cesieemheesjsefvpeÙece keâe heefjhekeäJe ¤he
nw~ ØelÙeskeâ yeerpe keâe yeerpeeJejCe, yeerpeeC[ kesâ DeOÙeeJejCeeW kesâ
¤heevlejCe mes yevelee nw~ yeerpeeJejCe ØeeÙe: oes heleeX-yeenjer yeerpeÛeesue
SJeb Deebleefjkeâ yeerpeÛeesue keâe yevee neslee nw~ peÌ[ SJeb leves keâe efvecee&Ce
›eâceMe: yeerpe kesâ cetueekeâj SJeb Øeebkegâj mes neslee nw~ yeerpe kesâ DebkegâjCe
kesâ efueS yee¢e (veceer, GefÛele leeheceeve, ØekeâeMe, Dee@keämeerpeve) SJeb
Deebleefjkeâ heefjefmLeefleÙeeB DeeJeMÙekeâ nQ-

yeerpeeW keâe DebkegâjCe oes Øekeâej mes neslee nw- (1) GheefjYetefcekeâ
GoenjCe- mejmeeW, mesce, DejC[er (2) DeOeesYetefcekeâ GoenjCe-
cešj, Ûevee, cekeäkeâe, ÛeeJeue Deeefo~

peÌ[- Ùen heewOes kesâ cegKÙe De#e keâe Yetefce keâer lejHeâ yeÌ{ves Jeeuee
DeJejesner Yeeie nw~ Ùen leves kesâ efJehejerle, ØekeâeMe mes otj, ieg®lJeekeâ<e&Ce
Meefkeäle keâer lejHeâ yeÌ{lee nw~ Ùen ØeeÙe: cetueebkeâj mes GlheVe nesleer nw~
hejvleg keâYeer-keâYeer heewOes kesâ DevÙe YeeieeW mes Yeer peÌ[ efvekeâueleer nw FvnW
DehemLeeefvekeâ peÌ[W keânles nQ~ cetueebkeâj mes efvekeâueer peÌ[ cemetuee peÌ[
keânueeleer nw~ peÌ[eW ceW leves keâer lejn heJe& Je heJe& mebefOeÙeeW keâe DeYeeJe
neslee nw~
peÌ[eW kesâ kegâÚ Øekeâej SJeb GoenjCe efvecveefueefKele nQ-

jsMesoej peÌ[ hÙeepe kesâ heJe& Ùee heJe& mebefOe mes
mJeebieerke=âle peÌ[W efšveesmheesje
JeeÙeJeerÙe peÌ[W Dee@jkeâer[
MJemeve peÌ[W petefmeÙee
Ûet<ekeâ peÌ[W Decej yesue
yešjme peÌ[W šjefceveesefueÙee
Deejesner peÌ[W heeve, heesLeesme
heòeerÙe peÌ[W Ûechee

YeespÙe heoeLe& pecee keâjves kesâ GösMÙe mes kegâÚ peÌ[eW ceW ¤heevlejCe
neslee nw~ Jes peÌ[W nQ-
legke&â¤he  cetueer
kegâcYeer ¤he Meuepece
keâesCeerÙe ¤he ieepej
hetueerÙe [nefueÙee
ieeB"oej nuoer~
levee- Ùen Øeebkegâj mes efJekeâefmele neslee nw SJeb metÙe& keâer jesMeveer keâer

efoMee ceW yeÌ{lee nw~ FmeceW heJe& SJeb heJe&mebefOe hetCe& efJekeâefmele
nesleer nw~ FmeceW MeeKeeSB, heefòeÙeeB, Hetâue SJeb Heâue ueieles nQ~
efJeefYeVe keâeÙeeX nsleg leveeW keâe ¤heevlejCe neslee nw~

leves keâe ¤heevlejCe
1. JeeÙeJeerÙe ¤heevlejCe- Fme Øekeâej keâe ¤heevlejCe efJeefYeVe

GösMÙeeW kesâ efueS neslee nw-
heCe&Øeleeve ÛeÌ{ves kesâ GösMÙe mes- Debietj
leveekeâbškeâ yeÛeeJe kesâ efueS- efvecyet
keäues[es[ ØekeâeMe mebMues<eCe kesâ efueS- Smhewjsieme

2. DeOe&JeeÙeJeerÙe ¤heevlejCe- Fme Øekeâej keâe ¤heevlejCe
Je=efæ kesâ GösMÙe mes neslee nw-

jWieves Jeeues leves Deekeäpesefueme
Øejesnkeâ Dejyeer
Yetmleeefjkeâe peuekegbâYeeR
mekeâj mesJevleer
3. Yetefceiele ¤heevlejCe- Ùen ¤heevlejCe peue mebJenve SJeb

KeeÅe heoeLeeX kesâ meb«en kesâ GösMÙe mes neslee nw~ Ùes ¤heevlejCe
efvecve nQ-

Oevekeâvo Deesue
yeuye hÙeepe
levee keâvo Deeuet
Øekeâvo nuoer
heòeer- heòeer heewOes keâe cenlJehetCe& Yeeie nw~ Ùen ØekeâeMe mebMues<eCe

ceW meneÙekeâ nw~ heòeer kesâ yeieue ceW efveÛeues Yeeie mes Skeâ Úesšer-
meer mebjÛevee efvekeâueleer nw, Fmes DevegheCe& keâne peelee nw~ Úesšs
DevegheCe& keâes Deveghee|Cekeâe keânles nQ~

heefòeÙeeW keâe ¤heevlejCe
Øekeâej mebjÛevee GoenjCe
keâbškeâ efkeâveejs hej keâeBšs veeRyet, yesue
Øeleeve leej keâer lejn IegceeJeoej cešj
DebkegâMe ngkeâ kesâ meceeve jÛevee efyeieveesefveÙee

Debefiemekeâešer
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IešheCe& IeÌ[s pewmee Deekeâej efvehewefvLeme
yuew[j heefòeÙeeB yuew[j kesâ Ùetš̂erkegâuesefjÙee

Deekeâej keâer nesleer nQ~
heg<he- heg<he Skeâ efJeMes<e Øekeâej keâe ¤heevleefjle Øejesn nw pees leves

SJeb MeeKeeDeesb kesâ efMeKee«e leLee heòeer kesâ keâ#e ceW GlheVe neslee nw~
Fmekeâe keâeÙe& Øepeveve ceW meneÙelee keâjvee nw~ meeceevÙele: Fmekesâ oes
Yeeie nesles nQ, DeveeJeMÙekeâ Yeeie, efpemekesâ lenle yee¢e oue hegbpe SJeb
oue hegbpe Deeles nQ~ hegcebie Je peeÙeebie heg<he kesâ DeeJeMÙekeâ Debie nQ~
heg<he kesâ yeejs ceW kegâÚ Meyo mcejCe keâjvee DeeJeMÙekeâ nw-

Skeâ eEueieer- peye heg<he ceW hegcebie DeLeJee peeÙeebie ceW mes Skeâ
GheefmLele neslee nw lees Gmes Skeâ eEueieer keânles nQ~

GYeÙeeEueieeßeÙeer- peye Skeâ ner heewOes hej oesveeW Øekeâej kesâ heg<he
heeÙes peeles nQ lees Gmes GYeÙeeEueieeßeÙeer keânles nQ~

Skeâ eEueieeßeÙeer- peye Skeâ heewOes hej Skeâ ner Øekeâej keâe heg<he
heeÙee peelee nw lees Gmes SkeâeEueieeßeÙeer keânles nQ~

menhe$e- peye heòeer njer ve jnkeâj jbieerve nes peeleer nw lees menhe$e
keâne peelee nw~

heg<heemeve- heg<he keâe Ûeheše Yeeie efpemekesâ Thej heg<he kesâ efJeefYeVe
Debie ueies jnles nQ~

GYeÙeeEueieer- hegcebie SJeb peeÙeebie Ùegkeäle heg<he~
ef$epÙee meceefcele- pees heg<he keâF& yeej keWâõ mes neskeâj keâešves hej

oes meceeve YeeieeW ceW yeBš peelee nw, ef$epÙee meceefcele keânueelee nw~
pewmes-mejmeeW, iegueeye, ieg[nue FlÙeeefo~

Skeâ JÙeeme meceefcele- pees heg<he kesâJeue Skeâ yeej keWâõ mes
keâešves hej oes meceeve YeeieeW ceW yeBš peeÙes, otmejer Ùee leermejer yeej
veneR, Skeâ JÙeeme meceefcele keânueeles nQ, pewmes cešj~ peeÙeebie keâer
FkeâeF& DeC[he (keâjhesue) nesleer nw, peyeefkeâ hegcebie keâer FkeâeF& hegbkesâMej
nesleer nw~

hegcebie ceW hejeiekeâes<e heeÙes peeles nQ pees mhece& keâe DeeJeeme nesles nQ~
peeÙeebie kesâ leerve Yeeie nesles nQ- DeC[eMeÙe, Metefkeâkeâe, Jee|lekeâe«e~
hegbkesâMejeW keâer efmLeefle Je jÛevee kesâ DeeOeej hej heg<he keâF& Øekeâej kesâ
nesles nQ~

Ùegkeäle keâesMeer- Fmekesâ lenle hegbkesâmejeW kesâ hejeie-keâes<e pegÌ[keâj
Ú$e keâe ¤he OeejCe keâj uesles nQ SJeb heglevleg mJeleb$e jnles nQ~
GoenjCe metÙe&cegKeer~

Ùegkeäle hebgkesâmejer- peye hegbkesâmejeW kesâ heglevleg SJeb hejeie keâes<e
oesveeW Deeheme ceW pegÌ[ peeles nQ lees Ùes Ùegkeäle hegbkesâmejer keânueeles nQ~ pewmes-
ueewkeâer~

Skeâ mebefOe- peye hegbkesâmejeW kesâ mšsceve efceuekeâj Skeâ hegbpe yeveeles
neW leLee hejeiekeâes<e mJeleb$e jnles neW lees Ùes heg<he Skeâ mebefOe keânueeles
nQ~ pewmesefkeâ- ieg[nue, keâheeme, eEYe[er Deeefo~

efÉmebefOe- FmeceW hegbkesâmejeW kesâ levleg pegÌ[keâj oes hegbpe yeveeles nQ~
pewmes efkeâ cešj, mesce Deeefo~

yengefmebOe- FmeceW hegbkesâmejeW kesâ levleg pegÌ[keâj leerve Ùee leerve mes
DeefOekeâ hegbpe yeveeles nQ~ pewmes- efkeâ mesceue, jW[er, veeRyet Deeefo~

heefjoue ueive- peye hegbkesâmej heefjoue hegbpe mes pegÌ[s nesles nQ lees
FvnW heefjoue ueive keânles nQ~ pewmes efkeâ- Oeletje~

heg<he ›eâce- heg<he leves leLee MeeKeeDeesb ceW efpeme ›eâce Ùee efpeme
DeeOeej hej ueies jnles nQ, Gmes heg<he ›eâce keânles nQ, efpeme heòeer kesâ
keâ#e mes heg<he GlheVe neslee nw, Gme heòeer keâes menhe$e keânles nQ~

ØelÙeskeâ heg<he kesâ Je=ble keâes heg<he Je=ble keânles nQ~ heg<he Je=ble keâer
GheefmLeefle DeLeJee DevegheefmLeefle kesâ DeeOeej hej heg<he keâes ›eâceMe:
mebJeb=lekeâ Deewj DeJe=<lekeâ keâne peelee nw~ heg<he ›eâce keâF& Øekeâej kesâ nesles
nQ-
1. Demeercee#eer- Ssmes heg<he›eâce De«eDeefYemeejer ›eâce ceW DeefveefMÛele

uecyeeF& ceW yeÌ{les nQ~ Fmekesâ efvecveefueefKele Øekeâej nQ-
1. Demeercee#e GoenjCe- mesce, cetueer, mejmeeW Deeefo~
2. mheeFkeâ GoenjCe- SkeâeFjsvLeme
3. mhesef[keäme GoenjCe- Dejyeer, kesâuee
4. mheeFkeâuesš GoenjCe- Oeeve, cekeäkeâe Deeefo~
5. kewâškeâerve GoenjCe- Menletle~
6. meceefMeKe GoenjCe- kewâefmeÙee
7. heg<he Ú$e GoenjCe- yeÇeÿeer, Ûesjer Deeefo~
8. mecegb[ GoenjCe- metÙe&cegKeer~
2. memeercee#eer- FmeceW cegKÙe De#e Skeâ efveefMÛele uecyeeF& lekeâ

ner yeÌ{les nQ leLee Fmekesâ heeMJe& Yeeie mes MeeKeeSB efvekeâueleer nQ~
Fmekesâ efvecve Øekeâej heeÙes peeles nQ-

1. Skeâue GoenjCe-ieg[nue~
2. Skeâue MeeKeer GoenjCe-cekeâesÙee, efyeieesefveÙee Deeefo~
3. Ùegice MeeKeer GoenjCe- Ûecesueer, yesuee~
4. yeng MeeKeer GoenjCe- uÙetkeâme, uesefceÙece~

efceefßele heg<he ›eâce- kegâÚ heewOeeW ceW cegKÙe De#e SJeb MeeKeeDeesb
ceW efYeVe Øekeâej kesâ heg<he ›eâce nesles nQ~ Dele: FvnW efceefßele heg<he ›eâce
keânles nQ~ pewmes- kesâuee SJeb efueiegmš^ce Jeueiesj Deeefo~

hejeieCe- hejeiekeâes<e mes hejeiekeâCe efvekeâuekeâj peye Gmeer peeefle
Ùee Gmeer peeefle kesâ heg<heeW kesâ Jee|lekeâe«e lekeâ hengBÛeles nQ lees Ùen ef›eâÙee
hejeieCe keânueeleer nw~

Ùen oes Øekeâej keâe neslee nw-
1. mJeÙeb hejeieCe - peye Skeâ ner heg<he kesâ hejeiekeâCe Gmeer heg<he

kesâ Jee|lekeâe«e nQ lees Ssmes hejeieCe keâes mJeÙeb hejeieCe keânles
nQ~Goe- yeeuemece, cetBieHeâueer Deeefo~

2. hejhejeieCe- peye Skeâ ner heg<he kesâ hejeiekeâCe otmejs heewOes
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kesâ efkeâmeer heg<he kesâ Jee|lekeâe«e lekeâ hengBÛeles nQ lees Ssmes hejeieCe keâes hej
hejeieCe keânles nQ~ GoenjCe- cešj Deeefo~

3. ke=âef$ece hejeieCe- peye FÛÚevegmeej heeoheeW keâes lewÙeej
keâjves kesâ efueS FefÛÚle hejeie keâCeeW keâes FefÛÚle Jee|lekeâe«e hej hengBÛee
keâj hejeieCe keâjJeeÙee peelee nw lees Fme Øekeâej kesâ hejeieCe keâes ke=âef$ece
hejeieCe keânles nQ~ Fme Øekeâej kesâ hejeieCe mes veF& vemueeW keâe
DeeefJe<keâej neslee nw~

efve<esÛeve- vej SJeb ceeoe ÙegicekeâeW kesâ Deeheme ceW mebÙegiceve keâer
pewJe ef›eâÙee keâes efve<esÛeve keânles nQ~

efÉefve<esÛeve- Fme Øekeâej kesâ efve<esÛeve ceW efÉleerÙekeâ keWâõkeâ Deewj
vej Ùegicekeâ efceuekeâj YeÇtCe hees<e keâe efvecee&Ce keâjles nQ~

Heâue- efve<esÛeve kesâ heMÛeeled DeC[eMeÙeeW kesâ hetCe& efJekeâeme mes
Heâue keâe efvecee&Ce neslee nw~ peye Heâue DeC[eMeÙe mes efJekeâefmele neslee
nw lees Jen melÙe Heâue keânueelee nQ~ peye Heâue keâe efvecee&Ce DeC[eMeÙe
keâes ÚesÌ[keâj efkeâmeer DevÙe heg<he Debie mes neslee nw lees Jen ketâšHeâue
keânueelee nw~ ketâšHeâue keâe DeÛÚe GoenjCe mesye nw~ HeâueeW kesâ
efvecveefueefKele Debie nesles nQ- yee¢e HeâueefYeefòe, ceOÙe HeâueefYeefòe SJeb
Deble: HeâueefYeefòe~

kegâÚ ØecegKe Heâue SJeb Gvekesâ KeeÙes peeves Jeeues Yeeie

HeâueeW kesâ veece Keeves ÙeesiÙe Yeeie

Deece ceOÙe efYeefòe

veejbieer jmeoej yeeue

Dece¤o yee¢e SJeb ceOÙe efYeefòe

Deveej yeerpe Ûeesue

mesye heg<heemeve

kesâuee ceOÙe efYeefòe~

heewOeeW ceW efJeefYeVe pewefJekeâ Øeef›eâÙeeSB
DeJeMees<eCe- Yetefce peue SJeb Dekeâeye&efvekeâ hees<ekeâ lelJeeW keâe

DeJeMees<eCe peue kesâ jesceeW Éeje neslee nw, pees peÌ[ kesâ Tòekeâ oe¤
ceW hengBÛelee nw~

ØekeâeMe mebMues<eCe- keäueesjesefHeâue Ùegkeäle njs heewOes metÙe& kesâ
ØekeâeMe keâer GheefmLeefle ceW Dekeâeye&efvekeâ heoeLe& CO2 SJeb H2O
ueskeâj Dehevee Yeespeve iuetkeâespe yeveeles nQ leLee Deekeämeerpeve JeeÙegceb[ue
ceW ÚesÌ[les nbQ~ Fme Øeef›eâÙee keâes ØekeâeMe mebMues<eCe keânles nQ~

MJemeve- MJemeve Skeâ Tpee& Glheeokeâ ef›eâÙee nw, efpemeceW
Yeespeve keâe jemeeÙeefvekeâ efJeIešve neslee nw leLee Tpee& DeesSšerheer kesâ
¤he ceW mebefÛele nesleer nw~ iuetkeâespe Ùee mšeÛe& pewmes keâeye&efvekeâ heoeLeeX
keâe Dee@keämeerkeâjCe keâesefMekeâe keâer ceeFšes keâewefv[Ù̂ee ceW Dee@keämeerpeve keâer
GheefmLeefle Ùee DevegheefmLeefle ceW neslee nw~ heewOeeW ceW Deekeämeerpeve heefòeÙeeW
kesâ ceeOÙece mes hengBÛeleer nw leLee Fme ef›eâÙee ceW otef<ele keâeye&ve-[eF-
Dee@keämeeF[ Yeer efvekeâueleer nw~ Tpee& S.šer.heer. veecekeâ DeCeg kesâ ¤he
ceW mebefÛele nesleer nw~ Fme Tpee& keâe DeeJeMÙekeâleevegmeej GheÙeesie efkeâÙee
pee mekeâlee nw~ keâesefMekeâerÙe MJemeve oes Øekeâej mes neslee nw-
(1) Dee@keämeer MJemeve (O

2
 keâer GheefmLeefle ceW) leLee

(2) Deveekeämeer MJemeve (O
2
 keâer DevegheefmLeefle ceW) nes mekeâlee nw~

Glmepe&ve- GheeheÛeÙe kesâ HeâuemJe¤he Mejerj ceW yeves JepÙe& heoeLeeX
keâes yeenj efvekeâeueves keâer ef›eâÙee Glmepe&ve keânueeleer nw~ heewOeeW
ceW cegKÙe Glmepeea heoeLe& keâeye&ve-[eÙe-Dee@keämeeF[, Dee@keämeerpeve
Je peue Jee<he nQ~ œeJeCe Yeer keâesefMekeâe keâer Glmepe&ve Øeef›eâÙee
nw~ hejvleg FmeceW ueeYeoeÙekeâ heoeLe& ner GlheVe nesles nQ~ kegâÚ
DeheefMe„ Ùee Glmepeea heoeLe& efvecveefueefKele nw- kegâvewve (efmevekeâesvee
ceW), efvekeâesefšve (lecyeeketâ ceW), kewâHeâerve (keâe@Heâer kesâ HeâueeW ceW),
ceejHeâerve (heesmle ceW), [sšdÙetefjve (Oeletje ceW) leLee šsefveve,
ieeWo, jyeÌ[, uesšskeäme Deeefo ceW~

Je=efæ- Je=efæ Skeâ peefšue Øeef›eâÙee nw pees heewOes kesâ DebieeW ceW
mLeeefÙelJe, DeheefjJele&veMeerue DeeÙeleve, Meg<keâ Yeej SJeb Deekeâej
osleer nw~ Je=efæ keâF& keâejkeâeW pewmes neceexve Éeje efveÙebef$ele nesleer
nw~ Je=efæ efveÙeb$ekeâ heoeLe& pewmes Dee@keämeerpeve, efpeyejueerve,
meeFšeskeâeFveerve FLeerueerve Deeefo Je=efæ keâes efveÙebef$ele keâjles nQ~

ieefle- pevlegDeeW keâer lejn heewOeeW ceW mhe„ ieefle veneR nesleer nw efHeâj Yeer
heewOeeW kesâ DebieeW ceW keâF& Øekeâej keâer ieefleÙeeB pewmes Ûeueve ieefle Je
Je›eâlee ieefleÙeeB heeÙeer peeleer nQ~ leves keâe ØekeâeMe keâer Deesj leLee
peÌ[ keâe DebOekeâej keâer Deesj ieceve Skeâ Øekeâej keâer ieefle keâe
GoenjCe nw~

œeeJekeâ heoeLe&-

1. SvpeeFcme- Ùes Skeâ Øekeâej kesâ Øeesšerve nesles nQ~ jemeeÙeefvekeâ
ef›eâÙeeDeeW ceW GlØesjkeâ keâer lejn keâeÙe& keâjles nQ~

2. neceexve- Ùes keâF& Øekeâej kesâ nesles nQ-
(De) Deekeämeerve- Ùes Je=efækeâejkeâ neceexve nQ~ FmeceW FC[esue
Smeerefškeâ Decue Je=efæ keâejkeâ nesles nQ~
(ye) efpeyejueerve- Fme neceexve keâer meneÙelee mes yeerpe
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jefnle Heâue yeveeÙes peeles nQ~
(me) meye FšeskeâeFveerve- Ùen keâesefMekeâe efJeYeepeve keâer
oj keâes lespe keâjlee nw~

3. efJešeefceve- Ùes heewOeeW ceW efJeefYeVe keâeye&efvekeâ heoeLeeX kesâ ¤he ceW
nesles nQ, pewmes ieepej ceW efJešeefceve S, Deece ceW yeer-keâechueskeäme,
veeRyet, veejbieer ceW efJešeefceve-meer~

keâesefMekeâe- peerJeve keâer mebjÛeveelcekeâ SJeb ef›eâÙeelcekeâ FkeâeF&
keâesefMekeâe keânueeleer nw~ heewOeeW SJeb peblegDeeW ceW Fvekeâer Deeke=âefle, ceehe
SJeb mebKÙeeSB efYeVe-efYeVe nesleer nQ~ DeefOekeâlej keâesMeeDeesb keâe JÙeeme
0.5 mes 20 lekeâ neslee nw~ ceeFkeâeshueepce iewefuemesefhškeâce Deye lekeâ
keâer %eele meyemes Úesšer keâesefMekeâe nw~ Dee@efmš^Ûe DeC[s keâer keâesefMekeâe
meyemes yeÌ[er nesleer nw~
efkeâmeer efJekeâefmele keâesefMekeâe ceW efvecve leerve Yeeie nesles nQ-
(1) peerJeõJÙe (2) efjefkeälekeâe (3) keâesefMekeâe efYeefòe
keâesefMekeâe kesâ efJeefYeVe Yeeie efvecveefueefKele nQ-
1. hueepcee efPeuueer- Ùen keâesMee kesâ ÛeejeW lejHeâ leLee efPeuueervegcee

nesleer nw~ Ùen efPeuueer heoeLeeX kesâ Yeerlej Ùee yeenj peeves hej
efveÙeb$eCe jKeleer nw~ Ùen Øeesšerve SJeb efueefhe[ keâer yeveer nesleer
nw~

2. keâesefMekeâe efYeefòe- Ùen hueepcee efPeuueer kesâ yeenj keâer hele&
nesleer nw~ Ùen mesuegueespe keâer yeveer nesleer nw leLee heeoheeW ceW heeÙeer
peeleer nw~

3. keâesefMekeâe õJÙe- Ùen keâesefMekeâe kesâ Devoj keâe lejue heoeLe&
neslee nw~ Ùen Skeâ heejoMeea efÛeheefÛehee heoeLe& nw, efpemeceW
yengle-meer mebjÛeveeSB, efpevnW Debiekeâ keânles nQ, heeÙeer peeleer nQ~
keâesefMekeâe ceW Skeâ keWâõkeâ neslee nw~ Fmekesâ ÛeejeW Deesj Skeâ
efPeuueer nesleer nw, efpemes keWâõkeâ efPeuueer keânles nQ~ keWâõkeâ ceW
keWâefõkeâe leLee ›eâescesefšve nesles nQ~ ›eâescesefšve keâesefMekeâe efJeYeepeve
kesâ meceÙe ›eâesceesmeesce ceW ¤heevleefjle nes peeleer nw~ ›eâesceesmeesce
ceW yengle mes peerve nesles nQ~
keWâõkeâ kesâ yeenj peeue ¤heer mebjÛeveeSB nesleer nQ, efpevnW Deblej
ØeõJÙeer peeefuekeâe keâne peelee nw~ F&.Deej. kesâ efkeâveejeW hej
jeFyeesmeesce heeÙes peeles nQ, pees keâesefMekeâe ceW Øeesšerve mebMues<eCe
keâe keâeÙe& keâjles nQ~ keâesefMekeâe ceW ueeFmeesmeesce veecekeâ Skeâ
Debiekeâ neslee nw~ Ùen heeÛekeâ Debiekeâ neslee nw DeLee&led FmeceW
keâesefMekeâe kesâ otmejs Debiekeâ Deekeâj cejles nQ~ Dele: Fmes
``DeelcenlÙee keâer Lewueer'' Yeer keânles nQ~

heeohe keâesefMekeâe ceW keäueesjeshueemš Yeer neslee nw, efpemeceW ØekeâeMe
mebMues<eCe neslee nw~ ̀ `ceeFšeskeâesefv[Ù̂ee'' keâesefMekeâe keâe hee@Jej neTme
Ùee Tpee& ie=n keânueelee nw~ FmeceW Yeespeve keâe mechetCe& Dee@keämeerkeâjCe
neslee nw, efpememes keâesMee keâes Tpee& Øeehle nesleer nw~

keâesefMekeâe keâe Glmepe&ve Debiekeâ ieeupeerkeâe@Ùe keâes keânles nQ~
Fme lejn ØelÙeskeâ keâesefMekeâe kesâ ØelÙeskeâ Debiekeâ mJeÙeb keâe keâeÙe& mebheVe
keâjles nQ~ Ùes meYeer mebieef"le neskeâj Skeâ mepeerJe FkeâeF& keâe efvecee&Ce
keâjles nQ~ Fmes keâesefMekeâe keâe veece efoÙee peelee nw~

keâesefMekeâe efJeYeepeve- efpeme ef›eâÙee Éeje keâesefMekeâeSB iegCeve
keâjleer nQ leLee Deheveer pewmeer keâesMeeDeesb keâe efvecee&Ce keâjleer nQ~
keâesefMekeâerÙe Øepeveve Ùee efJeYeepeve keânueeleer nw~ keâesefMekeâe efJeYeepeve
keâes meJe&ØeLece HeäueseEceie ves osKee leLee Gmekeâe efJemle=le DeOÙeÙeve yesuej
ves efkeâÙee~

keâesefMekeâe efJeYeepeve leerve Øekeâej mes neslee nw-
(De) mecemet$eer efJeYeepeve
(ye) Deæ&met$eer efJeYeepeve
(me) Demet$eer efJeYeepeve~

(De) mecemet$eer efJeYeepeve-

Ùen heeBÛe DeJemLeeDeeW ceW hetje neslee nw-
1. Fvšj Hesâpe- FmeceW ›eâesceesmeesce Oeeies kesâ meceeve efoKeeF& osves

ueieles nQ, efpevnW ›eâescesefš[ keâne peelee nw~ ›eâesceesmeesce keâer
mebKÙee efJeYeepeve kesâ yeeo meceeve jnleer nw~ Fme DeJemLee keâes
DevlejeJemLee keânles nQ~

2. ØeesHesâpe- Ùen DevlejeJemLee kesâ yeeo keâer DeJemLee nw~ Fme
DeJemLee ceW keWâõkeâ efPeuueer ueghle nes peeleer nw~ ØelÙeskeâ ›eâesceesmeesce
mhe„ ¤he mes oes YeeieeW ceW yeBš peelee nw~ FvnW ›eâescesefš[ keâne
peelee nw~ ØelÙeskeâ ›eâescesefš[ Skeâ ›eâesceesmeesce keâe efvecee&Ce keâjlee
nw~ oes leejkeâ keWâõ Yeer keâesefMekeâe kesâ oes OeÇgJeeW hej efJeYeepeve
kesâ heMÛeeled heeÙes peeves ueieles nQ~

3. cesšeHesâpe- leejkeâ keWâõ mes kegâÚ levleg efvekeâuekeâj ›eâesceesmeesce
kesâ mesvš^erceerÙej mes pegÌ[ peeles nQ~ Fmes legke&â keâne peelee nw~
ØelÙeskeâ ›eâesceesmeesce mes oes ›eâescesefš[ Deueie nesvee ØeejbYe keâj
osles nQ~

4. SveeHesâpe- ›eâescesefš[ kesâ Deueie nesves keâer ef›eâÙee meceehle nes
peeleer nw~ legke&â lebleg iegCemet$eeW keâes efJehejerle OeÇgJeeW keâer Deesj
Deekeâe|<ele keâjles nQ~

5. šerueesHesâpes- keWâõkeâ efPeuueer hegve: yeve peeleer nw Deewj oes
keWâõkeâeW keâes Deueie-Deueie keâj osleer nw~ Fmekesâ yeeo keâesefMekeâe
kesâ yeerÛe KeeBÛe yeveleer nw SJeb Ùen oes keâesefMekeâe ceW yeBš peeleer
nw~

(ye) Deæ&met$eer efJeYeepeve-

Ùen efJeYeepeve oes Hesâpe ceW hetje neslee nw~ FveceW Skeâ (2 Sve)
›eâesceesmeesce Jeeueer keâesefMekeâe keâe efJeYeepeve ØeesHesâpe-1 ceW Meg¤ neslee
nw~ met#ceoMeea mes osKeves hej ›eâesceesmeesce Skeâ Oeeies kesâ meceeve



55KOTHARI PUBLICATION LLP., INDORE

KOTHARI IN
STITUTE

GENERAL SCIENCE & COMPUTER MPSI (POLICE) - 2021
efoKeeÙeer oslee nw~ ØeesHesâpe-1 keâF& Hesâpe ceW hetje neslee nw~ pewmes-
ueshšesšerve, peeÙeieesšerve, hewkeâeršerve, ef[hueesšerve SJeb [̂eFkeâeFvesefmeme~
ceeFšesefmeme Øeef›eâÙee kesâ efJehejerle efpemeceW oesveeW ›eâesceesmeesce Skeâ-otmejs
mes Debie nes peeles nQ~ efceDeeefmeme kesâ ueshšesšerve DeJemLee ceW oesveeW
›eâesceesmeesce Skeâ-otmejs kesâ heeme Deekeâj mepeeleerÙe ›eâesceesmeesce kesâ oes
›eâescesefš[ efoKeeF& heÌ[les nQ~ hewkeâesefšve DeJemLee ceW keâeÙepcee Jeeues
Yeeie kesâ Deefleefjkeäle ›eâescesefš[ kesâ oes peesÌ[s Deueie nesves ueieles nQ~
Fme #es$e ceW ›eâescesefš[ JeemleJe ceW Deheves YeeieeW keâe Deeoeve-Øeoeve Ùee
›eâeeEmeie DeesJej keâjles nQ~ ef[hueesšerve DeJemLee ceW ›eâem[ DeesJej
›eâesceesmeesce keâe keâeÙepcee efmejs keâer Deesj peeves ueielee nw~ efpemes
še|ceveueeFpesMeve keâne peelee nw~ [eÙeHeâeÙevesefmeme DeJemLee ceW keWâõkeâ
efPeuueer keâe ueeshe neslee nw~

Deye lekeâ legke&â keâe efvecee&Ce nes peelee nw SJeb nesceesueesieme
›eâesceesmeesce keWâõ kesâ ceOÙe mLeue hej Dee peeles nQ~ Fmekesâ heMÛeeled
›eâesceesmeesce efJehejerle OeÇgJeeW hej Ûeues peeles nQ leLee Deheves Deeoeve-Øeoeve
efkeâÙes Yeeie Yeer meeLe ues peeles nQ~ efÉiegCeve Ùee ›eâescesefš[ kesâ Deueie
nesves kesâ keâejCe Fme keâesefMekeâe ceW (Sve) ›eâesceesmeesce nesles nQ~ ØeLece
efceÙeesefmeme efJeYeepeve ÙeneB meceehle nes peelee nw leLee otmeje efJeYeepeve-
11 Meg¤ nes peelee nw~ Ùen efJeYeepeve mecemet$eer efJeYeepeve keâer lejn
ner neslee nw~ FvnW cesšeHesâpe-1, SveeHesâpe-2 leLee šerueesHesâpe-2 keâer
DeJemLee mes iegpejvee heÌ[lee nw~ efceDeesefmeme kesâ Devlej ceW Ûeej
keâesefMekeâeSB yeve peeleer nQ~

ceeFšesefmeme SJeb efceDeeefmeme ceW Deblej

ceeFšesefmeme efceDeeefmeme
1. Ùen efJeYeepeve kesâJeue 1. Ùen efJeYeepeve peveve keâesMee

keâeefÙekeâ keâesMee ceW neslee nw ceW neslee nw
2. Fmemes oes keâesMeeDeeW keâe 2. Ûeej keâesMeeDeeW keâe efvecee&Ce

efvecee&Ce neslee nw neslee nw~
3. Ùen peuoer nes peelee nw 3. Ùen DeefOekeâ meceÙe ceW neslee

nw~
4. ›eâesceesmeesce keâer mebKäÙee 4. ›eâesceesmeesce keâer mebKÙee DeeOeer

DeheefjJee|lele jnleer nw jnleer nw~

(me) Demet$eer efJeYeepeve-

FmeceW efJeYeepeve kesâ hetJe& kesâvõkeâ kegâÚ uecyee nes peelee nw leLee
ceOÙe Ùee efkeâmeer Skeâ efmejs kesâ heeme mebkegâÛeve yeve peelee nw~ kegâÚ
meceÙe heMÛeeled kesâvõkeâ oes YeeieeW ceW efJeYeeefpele nes peelee nw~ pewmes-
keâJekeâ, MewJeeue Deeefo~

Tlekeâ leb$e- Tlekeâ Gve keâesefMekeâeDeeW keâe mecetn nw efpevekeâer
Glheefòe, Deeke=âefle leLee keâeÙe& Skeâ meceeve nesles nQ~ TlekeâeW keâes
efJekeâeme kesâ DeeOeej hej oes YeeieeW ceW yeeBše ieÙee nw-

(De) efJeYepÙeeslekeâer Tlekeâ (ye) mLeeÙeer Tlekeâ~
efJeYepÙeeslekeâer TlekeâeW ceW efJeYeeefpele nesves Jeeueer efJeYeepeve keâer #ecelee
jKeves Jeeueer keâesefMekeâeDeeW kesâ mecetn nesles nQ~ Ùes heewOeeW keâer Je=efæ ceW
meneÙekeâ nesles nQ~
mLeeÙeer TlekeâeW ceW efJeYeepeve keâer #ecelee veneR nesleer nw~

mebJenveer Tlekeâ- Ssmes Tlekeâ pees heewOeeW ceW heoeLeeX keâes Skeâ
mLeeve mes otmejs mLeeve lekeâ ues peeves keâe keâeÙe& keâjles nQ, mebJenveer
Tlekeâ keânueeles nQ~ Ùes ØecegKe ¤he mes oes Øekeâej kesâ nesles nQ-

oe¤- Ùen peue keâes peÌ[ mes leves kesâ efJeefYeVe YeeieeW ceW hengBÛeeves
keâe keâeÙe& keâjlee nw~

HeâueesSce- Fme Tlekeâ kesâ Éeje heewOes keâer heefòeÙeeW ceW yevee YeespÙe
heoeLe& heewOes kesâ otmejs YeeieeW ceW hengBÛelee nw~

efÉleerÙekeâ Je=efæ- peye heewOeeW ceW efÉleerÙekeâ TlekeâeW kesâ efvecee&Ce
kesâ keâejCe leves leLee peÌ[ keâer ceesšeF& ceW Je=efæ nesleer nw lees Fmes
efÉleerÙekeâ Je=efæ keânles nQ~

heewOeeW keâer DeeÙeg- yengJe<eeaÙe heewOeeW kesâ leves ceW efÉleerÙekeâ
peeÙeuece keâer heleX Skeâ keWâõerÙe ¤he ceW yeveleer nQ~ Ùes heleX DevegØemLe
keâeš kesâ JeueÙe kesâ ¤he ceW efoKeeÙeer osleer nQ~ Ùes JeueÙe Skeâ Je<e& ceW
Skeâ yeveles nQ~ Fve JeueÙeeW keâes efievekeâj heewOeeW keâer DeeÙeg helee ueieeÙeer
pee mekeâleer nw~

Keefvepe ueJeCe- heewOeeW keâer meeceevÙe Je=efæ kesâ efueS DeeJeMÙekeâ
nw efkeâ GvnW mener cee$ee ceW DeeJeMÙekeâ Keefvepe ueJeCe Øeehle nes~ Fve
KeefvepeeW keâer DevegheefmLeefle kesâ keâejCe heewOeeW ceW keâF& jesie nes peeles nQ~

heewOeeW ceW ueJeCeeW keâer cee$ee keâes DeeJeMÙekeâleevegmeej Keefvepe
ueJeCeeW kesâ oes YeeieeW ceW yeeBše ieÙee nw-
 Je=no hees<ekeâ Ùee DelÙeeJeMÙekeâ ueJeCe
 met#ce hees<ekeâ Ùee met#ce DeeJeMÙekeâ ueJeCe~
1. Je=no hees<ekeâ lelJe- Ùes heewOeeW keâes DeefOekeâ cee$ee ceW ÛeeefnÙes

leLee Ùes heewOeeW kesâ efueS DeeJeMÙekeâ nesles nQ~ FveceW keâeye&ve,
neF[̂espeve, Dee@keämeerpeve, veeFš̂espeve, Heâe@mHeâesjme, heesšsefMeÙece,
iebOekeâ, kewâefuMeÙece, cewiveerefMeÙece Deeefo neslee nw~

2. met#ce hees<ekeâ lelJe- Fmekeâer DeeJeMÙekeâlee heewOeeW keâes keâce
cee$ee ceW nesleer nw~ pewmes- eEpekeâ, keâesyeeuš, keäueesjerve, DeeÙejve,
ceQiveerpe Deeefo~

heewOes veeFš^espeve, efceóer SJeb nJee mes, keâeye&ve-[eÙe-Dee@keämeeF[
mes SJeb neF[^espeve peue mes Øeehle keâjles nQ~
heeohe jesie- efkeâmeer heeohe kesâ Mejerj DeLeJee Gmekesâ efkeâmeer Debie keâer

jÛevee Ùee keâeÙe& ceW DemeeceevÙelee keâe GlheVe nesvee ner heeohe
jesie keânueelee nw~ jesieeW keâer henÛeeve Gvekesâ ue#eCeeW Éeje keâer
pee mekeâleer nw~ ue#eCe keâF& Øekeâej kesâ nesles nQ, pewmes- mhee@š,
keWâkeâj, šdÙetcej, heefòeÙeeW keâe jbie-efyejbiee nesvee, heefòeÙeeW keâe
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cegjPeevee, heefòeÙeeW Je heg<heeW Deeefo keâe PeÌ[vee Deeefo~

yeerceejer keâe keâejCe- heewOeeW ceW yeerceeefjÙeeB oes keâejCeeW mes nesleer nQ-
DepewefJekeâ keâejCe- FmeceW GÛÛe Je efvecve leehe›eâce, keâce Ùee

pÙeeoe heeveer, nJee keâe ØeYeeJe, hees<ekeâ lelJeeW keâe ØeYeeJe Deeefo
meefcceefuele nQ~

pewefJekeâ keâejCe- FmeceW JeeÙejme, ceeFkeâeshueepcee, yewkeäšerefjÙee,
ØeesšespeesDee, MewJeeue (Suieer) Je keâJekeâ leLee GÛÛe hejpeerJeer
heeohe meefcceefuele nQ~

heeefjefmLeeflekeâ leb$e- peerJe meowJe mecetneW ceW jnles nQ~ Ùes peerJe
Deheves heÙee&JejCe (yeenjer DeeJeJeCe) kesâ efJeefYeVe IeškeâeW mes
ØelÙe#e Ùee DeØelÙe#e ¤he mes pegÌ[s jnles nQ~ mecegoeÙe ceW Deveskeâ
mlej kesâ peerJe nesles nQ~ Ùes meYeer Deheves hees<eCe nsleg cetue
Glheeokeâ (heewOes) hej efveYe&j jnles nQ~ heeefjefmLeeflekeâ leb$e keâer
efJeÛeejOeeje meJe&ØeLece S.peer. šsumeues 1945 ceW oer~
mebjÛeveelcekeâ ¤he mes heeefjefmLeeflekeâ leb$e oes IeškeâeW keâe yevee
neslee nw~ peerJeerÙe Ieškeâ ceW Glheeokeâ, GheYeeskeälee SJeb DeheIeškeâ
Deeefo nesles nQ~ peyeefkeâ DepeerJeerÙe IeškeâeW ceW peueJeeÙeJeerÙe,
Dekeâeye&efvekeâ heoeLe& SJeb keâeye&efvekeâ heoeLe& Deeefo nesles nQ~

KeeÅe ßeb=Keuee- Ùen efJeefYeVe Øekeâej kesâ peerJeOeeefjÙeeW keâe Skeâ ›eâce
nw, efpemekesâ Éeje Skeâ heeefjefmLeeflekeâ leb$e ceW KeeÅe Tpee& keâe
ØeJeen neslee nw~ KeeÅe ße=bKeuee keâe ØelÙeskeâ mlej Tpee& mlej
keânueelee nw~ GoenjCe- heewOes, keâerš, ceW{keâ, mehe&, Ûeerue~
Ùes meye Tpee& kesâ yeÌ{les ›eâce ceW JÙeJeefmLele nQ~

heeefjefmLeeflekeâ Mebkegâ- Fmekesâ efmemšce ceW ceewpeto efJeefJeOe mecyevOeeW
keâes DeejsKe Éeje yeleeves keâes Fkeâes efmemšce keâe efhejeefce[ keânles
nQ~
le=leerÙekeâ GheYeeskeälee pewmes- Mesj
efÉleerÙekeâ GheYeeskeälee pewmes- ueesceÌ[er
ØeeLeefcekeâ GheYeeskeälee pewmes- KejieesMe
Glheeokeâ pewmes- njs heewOes

heeefjefmLeeflekeâ Devegketâueve- heewOes heÙee&JejCe kesâ Devegmeej
Deheves DebieeW ceW yeoueeJe keâjles nQ~ heÙee&JejCe kesâ Øeefle Devegketâefuele
nesves kesâ DeeOeej hej heewOeeW keâes efvecve ßesefCeÙeeW ceW yeeBš mekeâles nQ-
1. peueesoefYeo- FveceW peÌ[eW keâe DeYeeJe neslee nw Ùee peÌ[W

Dehes#eeke=âle keâce efJekeâefmele nesleer nQ~ heefòeÙeeB Úesšer nesleer nQ
leLee Fvekesâ Thej ceesce pewmes heoeLeeX keâer hele& ÛeÌ{er ngF& jnleer
nw~ leves JeeÙeJeerÙe nesles nQ leeefkeâ heeveer ceW lewj mekeWâ~ Ùeebef$ekeâ
TlekeâeW keâe DeYeeJe neslee nw~

2. meceesoefYeo- FveceW cetue leb$e Je Øejesn leb$e efJekeâefmele nesles nQ~
mebJenve Tlekeâ Je Ùeebef$ekeâ Tlekeâ efJekeâefmele nesles nQ~

3. ce¤oefYeo- Fvekeâe cetueleb$e megefJekeâefmele Je uecyee neslee nw~
FveceW heefòeÙeeB veneR nesleer~ heefòeÙeeW kesâ ve nesves mes Jee<heeslmepe&ve
Éeje heeveer keâer neefve keâce nesleer nw~

4. ueJeCeesoefYeo- Ùes ueJeCe Ùegkeäle oueoueer [suše Jeeues YeeieeW
ceW nesles nQ~ Fvekeâer peÌ[eW ceW MJemeve peÌ[W, heefòeÙeeB ceesšer,
ceebmeue Je keäÙegefškeâue Ùegkeäle nesleer nQ~ kegâÚ ceW yeerpe keâe ceele=
heewOes hej DebkegâjCe neslee nw~ Ùes mejme nesles nQ leLee keâesefMekeâe
õJe keâe hejemejCe oeye yengle DeefOekeâ neslee nw~

DeevegJeebefMekeâer
DeevegJeebefMekeâer keâe GheÙeesie yesšmeve Éeje 1906 ceW efkeâÙee ieÙee~

DeevegJebefMekeâer kesâ Debleie&le Ssmes iegCeeW keâe DeOÙeÙeve efkeâÙee peelee nw pees iegCe
heerÌ{er oj heerÌ{er JebMepeeW ceW Fvekesâ hetJe&peeW Éeje peeles jnles nQ~

peeve «esiej cesC[ue Skeâ DeevegJebefMekeâ Jew%eeefvekeâ Les~ FvneWves
DeevegJebefMekeâlee keâe meJe&ØeLece DeOÙeÙeve efkeâÙee Lee Dele: FvnW DeevegJeebefMekeâer
keâe efhelee keâne peelee nw~ FvneWves cešj kesâ heewOes hej mebkeâjCe kesâ ØeÙeesie
efkeâÙes~ ØeejcYe ceW ueesie Fvekesâ ØeÙeesieeW mes DeveefYe%e jns, hejbleg yeeo
ceW peye keâF& Jew%eeefvekeâeW ves Jener efve<keâ<e& efvekeâeues pees cesC[ue ves
efvekeâeues Les lees cesC[ue kesâ keâeÙe& keâes keâeHeâer mejenvee efceueer~

DeevegJeebefMekeâer kesâ #es$e ceW ceeie&ve, cetuej, mešve, yeer[ue Deewj
šsšce SJeb Yeejle ceW pevces [e. njieesefJevo Kegjevee kesâ Ùeesieoeve
DeefJemceCeerÙe nQ~

DeevegJeeefMekeâer keâes mecePeves kesâ efueS FmeceW ØeÙegkeäle kegâÚ MeyoeW
Ùee šcme& keâes peevevee pe¤jer neslee nw~ Ùes Meyo efvecveefueefKele nQ-
 mebkeâjCe- peye oes efYeVe iegCeeW Ùee efYeVe peeefleÙeeW kesâ vej SJeb

ceeoe keâes ueQefiekeâ ¤he mes efceueeles nQ lees Fmes mebkeâjCe keânles
nQ~

 peerveesšeFhe- pevleg SJeb heeohe ceW GheefmLele peerve keâe Øekeâej
peerveesšeFhe Éeje JÙekeäle efkeâÙee peelee nw~

 meceÙegicepeer- peye Skeâ peesÌ[s kesâ oesveeW peerve Skeâ meceeve neW
lees Ssmes peesÌ[eW keâes meceÙegicepeer keânles nQ~

 efJe<eceÙegicepeer- peye Skeâ peesÌ[s kesâ oesveeW peerve Deueie-
Deueie nesles nQ lees Ssmes peesÌ[s efJe<eceÙegicepeer keânueeles nQ

 Sueerue- Ssmes peerve pees ue#eCeeW keâes efveÙebef$ele keâjles nQ,
Sueerue keânueeles nQ~ Ùes meowJe Ùegice kesâ ¤he ceW nesles nQ SJeb
ØelÙeskeâ peerve Skeâ-otmejs kesâ Sueerue keânueeles nQ~

 ØeYeeJeer peerve- Sueerue Ùegice ceW mes peye kesâJeue Skeâ peerve
ner Deheves iegCeeW keâes DeefYeJÙekeäle keâj heelee nw leLee otmeje oyee
Ùee efÚhee jnlee lees DeefYeJÙekeäle nesves Jeeues peerve keâes ØeYeeJeer
peerve keânles nQ~

 DeØeYeeJeer peerve- Sueerue Ùegice ceW mes pees peerve oyee Ùee
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efÚhee jnlee nw, Gmes DeØeYeeJeer peerve keânles nQ~

 cesC[ue kesâ efve<keâ<e&- cesC[ue ves Deheves ØeÙeesieeW kesâ DeeOeej
hej kegâÚ efve<keâ<e& efoÙes, efpevnW cesC[ue kesâ DeevegJebefMekeâlee kesâ
efveÙece keânles nQ~

1. ØeYeeefJelee keâe efveÙece- Fme efveÙeceevegmeej mebleeveeW ceW GheefmLele
keâejkeâeW kesâ peesÌ[s ceW Skeâ peerve vej keâe SJeb Skeâ ceeoe keâe neslee nw~
peye Fve efJehejerle ue#eCe Jeeues peerveeW ceW mebkeâjCe keâjeÙee peelee nw lees
ØeLece heerÌ{er ceW efmeHe&â Skeâ ØeYeeJeer ue#eCe ner Øekeâš neslee nw~ pewmes
cešj kesâ uecyes SJeb yeewves heewOeeW ceW mebkeâjCe keâjeves hej GlheVe ØeLece
heerÌ{er kesâ meYeer heewOes uecyes ner nesles nQ~ Dele: uecyesheve keâe iegCe
ØeYeeJeer neslee nw~
2. he=LekeäkeâjCe keâe efveÙece- Fme efveÙece kesâ Devegmeej ÙegicekeâeW
kesâ efvecee&Ce kesâ meceÙe peerve kesâ peesÌ[s Deueie-Deueie nes peeles nQ Deewj
FveceW mes kesâJeue Skeâ peerve ner Ùegicekeâ ceW hengBÛelee nw~ oesveeW Ùegicekeâ
Skeâ Ùegicekeâ ceW Skeâ meeLe veneR peeles nQ~ Fme efveÙece keâes ÙegicekeâeW keâer
Megælee keâe efveÙece keânles nQ~
3. mJeleb$e DeheJÙetnve keâe efveÙece- Fme efveÙece kesâ Devegmeej
Ùegice kesâ efYeVe-efYeVe keâejkeâ Skeâ-otmejs keâes ØeYeeefJele efkeâÙes efyevee
mJeleb$e ¤he mes mebleeveeW ceW peeles nQ~ keâejkeâeW kesâ mJeleb$e ¤he mes he=Lekeâ
nesves keâes mJeleb$e DeheJÙetnve keâe efveÙece keânles nQ~ cesC[ue ves Deheves
Skeâ ØeÙeesie ceW oes Megæ cešj kesâ heewOes efpeveceW Skeâ uecyee Je ueeue
HetâueeW Jeeuee leLee otmeje yeewvee SJeb meHesâo HeâtueeW Jeeuee Lee, Gmekesâ
yeerÛe ›eâeme keâjeves hej yee¢e ue#eCe Devegheele 9 : 3 : 3 : 1
DeeÙee~ keânves keâe leelheÙe& nw efkeâ keâejkeâ mJeleb$e ¤he mes ieceve keâjles
nQ leLee Skeâ-otmejs keâes ØeYeeefJele veneR keâjles nQ~

menueivelee- Ùeefo heewOes ceW Sueerue Skeâ ner mecepeele iegCemet$e
hej efmLele nes lees Fmekeâe mJeleb$e he=LekeäkeâjCe mebYeJe veneR nesiee yeefukeâ
Ùes oesveeW Skeâ ner Ùegicekeâ ceW ØeJesMe keâjWies, Fme Øeef›eâÙee keâes
menueivelee keânles nQ~

DeevegJebefMekeâ FbpeerefveÙeeEjie- Ùen Skeâ pesvesefškeâ lekeâveerkeâ nw~
FmeceW peerJeeW kesâ peerve keâe heefjÛeeueve (mLeeveeblejCe) keâjles nQ efpememes
Gmekesâ pesvesefškeâ keâes[ yeoue peeles nQ~ Ùen Deeheme ceW pegÌ[ves, Deueie
nesves, ›eâeme keâjves Ùee Deheveer peien yeoueves kesâ keâejCe neslee nw~
FmeceW meJee&efOekeâ cenlJehetCe& ›eâeme keâjeves keâer lekeâveerkeâ nw~ FmeceW
efkeâmeer FefÛÚle [er.Sve.S. kesâ šgkeâÌ[s keâes DevÙe peerve kesâ [er.Sve.S.
ceW FefÛÚle peien hej peesÌ[keâj Gmekeâer pesvesefškeâ mebjÛevee yeoue oer
peeleer nw~ heefjJee|lele mebjÛevee Jeeues [er.Sve.S. keâes jerkeâe@cyeervesvš
[er.Sve.S. keânles nQ~ [er.Sve.S. hueeefpce[ SJeb kegâÚ SbpeeFceeW kesâ
ØeÙeesie mes Ùen lekeâveerkeâ megmeeOÙe ngF& nw~

Fmekesâ Éeje keâF& ueeYeoeÙekeâ KeespeW ngF& nQ~ pewmes- efÛeefkeâlmee
Ùegkeäle Øeesšerve, Fvšj Hesâje@ve, Fbmegefueve nejceesve Deeefo~

ãäÌã—ãã¶ã †Ìãâ ¦ã‡ãŠ¶ããèãä‡ãŠ
¼ããÀ¦ããè¾ã ‚ãâ¦ããäÀàã ‚ã¶ãìÔãâ£ãã¶ã ÔãâØãŸ¶ã

¼ããÀ¦ããè¾ã ÀãÓ›Èãè¾ã ‚ãâ¦ããäÀàã ‚ã¶ãìÔãâ£ãã¶ã Ôããä½ããä¦ã

 ƒÔã‡ãŠã ØãŸ¶ã 1962 ½ãò ¹ãÆãäÔã® ‚ãâ¦ããäÀàã Ìãõ—ãããä¶ã‡ãŠ ¡ãù. ãäÌã‰ãŠ½ã
ÔããÀã¼ããƒÃ ‡ãŠãè ‚ã£¾ãàã¦ãã ½ãò ãä‡ãŠ¾ãã Øã¾ãã ©ããý
 ¡ãù. ãäÌã‰ãŠ½ã ÔããÀã¼ããƒÃ ‡ãŠãñ ¼ããÀ¦ããè¾ã ‚ãâ¦ããäÀàã ‡ãŠã •ã¶½ã ‡ãŠÖã

•ãã¦ãã Öõý  ƒÔã Ôããä½ããä¦ã ¶ãñ ¹ãÀ½ãã¥ãì …•ããÃ ãäÌã¼ããØã ‡ãñŠ ‚ãâ¦ãØãÃ¦ã ‡ãŠã¾ãÃ
‡ãŠÀ¶ãã ¹ãÆãÀ½¼ã ãä‡ãŠ¾ããý

¼ããÀ¦ããè¾ã ÀãÓ›Èãè¾ã ‚ãâ¦ããäÀàã ‚ã¶ãìÔãâ£ãã¶ã Ôããä½ããä¦ã ‡ãŠã
¹ãì¶ãÃØãŸ¶ã

 Ô©ãã¹ã¶ãã- 15 ‚ãØãÔ¦ã 1969 ‡ãŠãñ ‡ãŠãè ØãƒÃý
 ¶ã¾ãã ¶ãã½ã - ¼ããÀ¦ããè¾ã ‚ãâ¦ããäÀàã ‚ã¶ãìÔãâ£ãã¶ã ÔãâØãŸ¶ã

‚ãâ¦ããäÀàã ‚ãã¾ããñØã, ‚ãâ¦ããäÀàã ãäÌã¼ããØã

 ØãŸ¶ã- 1972 ‡ãŠãñ ãä‡ãŠ¾ãã Øã¾ããý
 „­ñÍ¾ã- ¼ããÀ¦ããè¾ã ‚ãâ¦ããäÀàã ‡ãŠã¾ãÃ‰ãŠ½ããò ‡ãŠãñ ÔãìÞããÂ Â¹ã Ôãñ ÔãâÞãããäÊã¦ã

‡ãŠÀ¶ãñ ‡ãñŠ ãäÊã†ý
 ƒÔãÀãñ ‡ãŠãñ ‚ãâ¦ããäÀàã ãäÌã¼ããØã ‡ãñŠ ãä¶ã¾ãâ̈ ã¥ã ½ãò ÀŒãã¾ã Øã¾ããý
 21 ¶ãÌã½ºãÀ, 1963 ‡ãŠãñ ªñÍã ‡ãŠã ¹ãÖÊãã Ôãã„âãä¡âØã Àãù‡ãñŠ›

¶ããƒ‡ãŠ †¹ããÍã ‡ãŠãñ ©ãì½ºãã ¼ãî½ã£¾ã ÀñŒããè¾ã Àãù‡ãñŠ› ¹ãÆàãñ¹ã¥ã ‡ãñŠ¶³ TERLS
Ôãñ ¹ãÆàãñãä¹ã¦ã ãä‡ãŠ¾ãã Øã¾ããý

‚ãâ¦ããäÀàã ‡ãñŠ¶³ ‚ããõÀ ƒ‡ãŠãƒÃ¾ããú
 ãäÌã‰ãŠ½ã ÔããÀã¼ããƒÃ ‚ãâ¦ããäÀàã ‡ãñŠ¶³, ãä¦ãÁÌã¶ãâ¦ã¹ãìÀ½ã
 ƒÔãÀãñ „¹ãØãÆÖ ‡ãñŠ¶³, ºãâØãÊãìÁ
 ‚ãâ¦ããäÀàã „¹ã¾ããñØã ‡ãñŠ¶³, ‚ãÖ½ãªãºããª
 ÍããÀ SHAR) ‡ãñŠ¶³, ÑããèÖãäÀ‡ãŠãñ›ã
 ƒÔãÀãñ •ãü¡¦Ìã ¹ãÆ¥ããÊããè ƒ‡ãŠãƒÃ, ãä¦ãÂÌã¶ãâ¦ã¹ãìÀ½ã
 ¼ããõãä¦ã‡ãŠ ‚ã¶ãìÔãâ£ãã¶ã ¹ãÆ¾ããñØãÍããÊãã, ‚ãÖ½ãªãºããª
 ÀãÓ›Èãè¾ã ªîÀÔãâÌãñªãè †•ãòÔããè, ÖõªÀãºããª

¹ãÆ½ãìŒã ¼ããÀ¦ããè¾ã „¹ãØãÆÖ
‚ãã¾ãÃ¼ã›á›- ÔÌãªñÍããè ¦ã‡ãŠ¶ããè‡ãŠ Ôãñ ãä¶ããä½ãÃ¦ã ¹ãÆ©ã½ã ¼ããÀ¦ããè¾ã

„¹ãØãÆÖ ã¾ãÃ¼ã›á› ‡ãŠãñ 19 ‚ã¹ãÆõÊã, 1975 ‡ãŠãñ ¹ãîÌãÃ ÔããñãäÌã¾ã¦ã ÔãâÜã ‡ãñŠ
(¹ãÆàãñ¹ã¥ã ‡ãñŠ¶³ Ôãñ Ô©ãããä¹ã¦ã ãä‡ãŠ¾ãã Øã¾ãã)ý

Êãà¾ã- Ìãã¾ãì ãäÌã—ãã¶ã ¹ãÆ¾ããñØã, Íããñ£ã ¼ããõãä¦ã‡ãŠ ¹ãÆ¾ããñØã ¦ã©ãã †‡ã‹Ôã
ãä‡ãŠÀ¥ã ŒãØããñãäÊã‡ãŠ ¹ãÆ¾ããñØã
¼ããÔ‡ãŠÀ - I: 7 •ãî¶ã 1979 ‡ãŠãñ ¹ãîÌãÃ ÔãâãäÌã¾ã¦ã ÔãâÜã ‡ãñŠ

¹ãÆàãñ¹ã¥ã ‡ãñŠ¶³ Ôãñ Ô©ãããä¹ã¦ã ãä‡ãŠ¾ãã Øã¾ããý
Êãà¾ã- •ãÊã ãäÌã—ãã¶ã, Ôã½ãì³ ãäÌã—ãã¶ã †Ìãâ Ìãããä¶ã‡ãŠãè ‡ãñŠ àãñ̈ ã ½ãò ¼ãî-
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¹ã¾ãÃÌãñàã¥ã ‚ã¶ãìÔãâ£ãã¶ã ‡ãŠÀ¶ãã ©ããý
ÀãñãäÖ¥ããè-  18 •ãìÊããƒÃ 1980 ‡ãŠãñ Ôã¹ãŠÊã¦ãã ¹ãîÌãÃ‡ãŠ ¹ãÆàãñãä¹ã¦ã

ãä‡ãŠ¾ããý ÀãñãäÖ¥ããè  R-S-¹ãÆ©ã½ã ‡ãŠãñ ¼ããÀ¦ããè¾ã ¼ãîãä½ã Ôãñ ¼ããÀ¦ããè¾ã ¹ãÆàãñ¹ã¥ã
¾ãã¶ã ́ ãÀã ¹ãÆàãñãä¹ã¦ã ¼ããÀ¦ããè¾ã „¹ãØãÆÖ ºã¶ããý

¼ããÀ¦ããè¾ã ÀãÓ›Èãè¾ã „¹ãØãÆÖ (ƒ¶ãÔãñ›) ¹ãÆ¥ããÊããè- †‡ãŠ ºãÖí­ñÍããè¾ã
‡ãŠã¾ãÃÀ¦ã ‡ãŠã¾ãÃ‰ãŠ½ã „¹ãØãÆÖ Öõý •ããñ †ãäÍã¾ãã ¹ãÆÍããâ¦ã àãñ¨ã ½ãò ÔãºãÔãñ ºãü¡ãè
ÜãÀñÊãî ÔãâÞããÀ „¹ãØãÆÖ ¹ãÆ¥ããÊããè ½ãò Ôãñ †‡ãŠ Öõý
ƒÔã‡ãŠã „¹ã¾ããñØã Êã½ºããè ªîÀãè ‡ãñŠ ÜãÀñÊãî ªîÀ ÔãâÞããÀ, ØãÆã½ããè¥ã àãñ̈ ããò

½ãò „¹ãØãÆÖ ‡ãñŠ ½ãã£¾ã½ã Ôãñ Ôãã½ãîªããä¾ã‡ãŠ ¹ãÆàãñ¹ã¥ã ‡ãŠÀ¶ããý
¼ããÀ¦ããè¾ã ªîÀÔãâÌãñªãè „¹ãØãÆÖ ¹ãÆ¥ããÊããè- ¼ããÀ¦ã ½ãò ÀãÓ›Èãè¾ã ¹ãÆ‡ãðŠãä¦ã‡ãŠ

ÔãâÔãã£ã¶ã ¹ãÆºãâ£ã¶ã ¹ãÆ¥ããÊããè ‡ãŠãè ÔãÖã¾ã¦ãã ‡ãñŠ ãäÊã† ƒÔã‡ãŠã ãäÌã‡ãŠãÔã ãä‡ãŠ¾ãã
Øã¾ãã Öõý

„­ñÍ¾ã- ¹ãÆã‡ãðŠãä¦ã‡ãŠ ÔãâÔãã£ã¶ããò (½ãðªã, •ãÊã, ¼ãî-•ãÊã, ÔããØãÀ,
Ìã¶ã ‚ãããäª) ‡ãŠã ÔãÌãóàã¥ã ‚ããõÀ Ôã¦ã¦ã ãä¶ãØãÀã¶ããè ‡ãŠÀ¶ãã Öõý

‚ãâ¦ããäÀàã ½ãò ¹ãÆ©ã½ã ¼ããÀ¦ããè¾ã
 3 ‚ã¹ãÆõÊã 1984 ‡ãŠãñ Ô‡ã‹Ìãã¡È¶ã Êããè¡À Àã‡ãñŠÍã Íã½ããÃ ‚ãâ¦ããäÀàã

½ãò •ãã¶ãñ ÌããÊãñ ¹ãÆ©ã½ã ¼ããÀ¦ããè¾ã ºã¶ãñý
 ¦ã¦‡ãŠãÊããè¶ã ¹ãÆ£ãã¶ã½ãâ¨ããè Ñããè½ã¦ããè ƒâãäªÀã Øããú£ããè ¶ãñ „¶ãÔãñ ¹ãîœã

‚ãâ¦ããäÀàã Ôãñ ¼ããÀ¦ã ‡ãõŠÔãã ãäªŒã¦ãã Öõ? Íã½ããÃ ‡ãŠã „¦¦ãÀ ©ãã ÔããÀñ •ãÖãú Ôãñ
‚ãÞœãý

 ‚ãâ¦ããäÀàã ½ãò •ãã¶ãñ ÌããÊããè ¼ããÀ¦ããè¾ã ½ãîÊã ‡ãŠãè ¹ãÖÊããè ½ããäÖÊãã
‡ãŠÊ¹ã¶ãã ÞããâÌãÊãã ©ããèý

 ƒ¶ã‡ãŠãè ½ãð¦¾ãì 1 ¹ãŠÀÌãÀãè 2003 ‡ãŠãñ ‚ãâ¦ããäÀàã ¾ãã¶ã ‡ãŠãñÊãâãäºã¾ãã
‡ãñŠ ãä½ãÍã¶ã STS-107 ‡ãñŠ Ìãã¦ããÌãÀ¥ã ½ãò ¹ãì¶ã: ¹ãÆÌãñÍã ‡ãñŠ ‡ãìŠœ ªñÀ
¹ãÍÞãã¦ã ¶ãÓ› Öãñ •ãã¶ãñ Ôãñ Öãñ ØãƒÃ ©ããèý
  Þãâ³¾ãã¶ã-I  - Þãâ³¾ãã¶ã ‡ãñŠ ãäÊã¾ãñ ¼ããÀ¦ã ‡ãŠã ¹ãÖÊãã ãä½ãÍã¶ã

Þãâ³¾ãã¶ã-I  Öõý ¾ãÖ ãäÌãÍÌã ‡ãŠã 68Ìããú Þã¶³ ‚ããä¼ã¾ãã¶ã Öõý ¼ããÀ¦ã ¶ãñ
¹ãÖÊãñ Þãâ³¾ãã¶ã ‡ãŠã ¹ãÆàãñ¹ã¥ã ÑããèÖãäÀ‡ãŠãñ›ã ‡ãñŠ Ôã¦ããèÍã £ãÌã¶ã ‚ãâ¦ããäÀàã
‡ãñŠ¶³ Ôãñ 22 ‚ã‡ã‹›îºãÀ 2008 ‡ãŠãñ £ãÆìÌããè¾ã „¹ãØãÆÖ ¹ãÆàãñ¹ã¥ã ÌããÖ¶ã
(PSLV-C11) ‡ãñŠ û•ããäÀ¾ãñ ãä‡ãŠ¾ããý

 ƒÔãÀãñ ́ ãÀã ½ãâØãÊã¾ãã¶ã ¶ãã½ã‡ãŠ ‚ã¹ã¶ããè ‚ãâ¦ããäÀàã ¹ããäÀ¾ããñ•ã¶ãã
‡ãñŠ ‚ãâ¦ãØãÃ¦ã 5 ¶ãÌãâºãÀ 2013 ‡ãŠãñ ½ãâØãÊã ØãÆÖ  ‡ãŠãè ¹ããäÀ‰ãŠ½ãã ‡ãŠÀ¶ãñ Öñ¦ãì
†‡ãŠ „¹ãØãÆÖ ‚ããâ£ãÆ¹ãÆªñÍã ‡ãñŠ ÑããèÖãäÀ‡ãŠãñ›ã ãäÔ©ã¦ã Ôã¦ããèÍã £ãÌã¶ã ‚ãâ¦ããäÀàã
‡ãñŠ¶³ Ôãñ £ãÆìÌããè¾ã „¹ãØãÆÖ ¹ãÆàãñ¹ã¥ã¾ãã¶ã PSLV-C25) ‡ãñŠ ´ãÀã
Ôã¹ãŠÊã¦ãã ¹ãîÌãÃ‡ãŠ œãñü¡ã Øã¾ãã ©ããý

¼ããÀ¦ã ‡ãŠã ½ãâØãÊã ãä½ãÍã¶ã- ¼ããÀ¦ããè¾ã Ìãõ—ãããä¶ã‡ãŠãò ́ ãÀã ¹ãî¥ãÃ Â¹ã Ôãñ
¦ãõ¾ããÀ ½ãâØãÊã ãä½ãÍã¶ã ãä•ãÔãñ ½ãâØãÊã¾ãã¶ã ¶ãã½ã ãäª¾ãã Øã¾ãã Öõý 24 ãäÔã¦ã½ºãÀ
2014 ‡ãŠãñ ÔãìºãÖ 8 ºã•ãñ ½ãâØãÊã ‡ãŠãè ‡ãŠàãã ½ãò ¹ãÆÌãñÍã ‡ãŠÀ Øã¾ããý

 ‚ã½ãñãäÀ‡ãŠã, ÂÔã ‚ããõÀ ¾ãîÀãñãä¹ã¾ã ÔãâÜã ‡ãñŠ ºããª ¼ããÀ¦ã ½ãâØãÊã
‡ãŠãè ‡ãŠàãã ½ãò ¹ãÆÌãñÍã ‡ãŠÀ¶ãñ ÌããÊãã ¹ãÖÊãã ªñÍã ºã¶ã Øã¾ããý

  Þãâ³¾ãã¶ã-II  - Þãâ³¾ãã¶ã -I ‡ãñŠ ºããª ¼ããÀ¦ã ‡ãŠã ªîÔãÀã Þãâ³
‚ã¶ÌãñÓã¥ã ‚ããä¼ã¾ãã¶ã Öõý ãä•ãÔãñ ¼ããÀ¦ããè¾ã ‚ãâ¦ããäÀàã ‚ã¶ãìÔãâ£ãã¶ã ÔãâØãŸ¶ã
(ISRO) ¶ãñ ãäÌã‡ãŠãäÔã¦ã ãä‡ãŠ¾ãã Öõý ƒÔã ‚ããä¼ã¾ãã¶ã ‡ãŠãñ GSLV
ÔãâÔ‡ãŠÀ¥ã 3 ¹ãÆàãñ¹ã¥ã ¾ãã¶ã ́ ãÀã ¹ãÆàãñãä¹ã¦ã ãä‡ãŠ¾ãã Øã¾ããý ƒÔã ‚ããä¼ã¾ãã¶ã ½ãò
ãä¶ããä½ãÃ¦ã †‡ãŠ Þãâ³ ‡ãŠàã ¾ãã¶ã, †‡ãŠ ÀãñÌãÀ †Ìãâ †‡ãŠ Êãö¡À Íãããä½ãÊã Öõý
¼ããÀ¦ã ½ãò Þãâ³¾ãã¶ã-II ‡ãŠãñ 22 •ãìÊããƒÃ 2019 ‡ãŠãñ Ñããè ÖãäÀ‡ãŠãñ›ã ›Èñ¶ã Ôãñ
Ôã¹ãŠÊã¦ãã ¹ãîÌãÃ‡ãŠ ¹ãÆàãñãä¹ã¦ã ãä‡ãŠ¾ããý

 ‚ãã‡ãðŠãä¦ã Þãâ³¾ãã¶ã-II

(Êãö¡À †Ìãâ ‚ããùãäºãÃ›À ‡ãŠã Ôããä½½ããäÊã¦ã Â¹ã)


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yeerceeefjÙeeW SJeb Fmekesâ efveoeve mes mecyeefvOele ›eâceyeæ
DeOÙeÙeve efÛeefkeâlmee efJe%eeve keânueelee nw~ Fme efJe%eeve ceW
ØeÙegkeäle ØecegKe Meyo efvecveefueefKele nQ-
1. SkeäÙeghebkeäÛej- Ûeerve ceW DeeefJe<ke=âle Fme efÛeefkeâlmee ØeCeeueer ceW

efJeefYeVe jesieeW keâe GheÛeej ceeveJe Mejerj ceW lJeÛee hej megF&
ÛegYeeskeâj efkeâÙee peelee nw~

2. SveeyeeÙeesefmeme- peerJeeW ceW heeÙeer peeves Jeeueer Jen DeJemLee
efpemeceW peceves Jeeues leehe›eâce kesâ keâejCe peerJeve keâer DeeJeMÙekeâlee
ef›eâÙeeSB ®keâ peeleer nQ DeLeJee Oeerceer heÌ[ peeleer nQ, SveeyeeÙeesefmeme
keânueeleer nw~

3. SvesmLesefškeäme- Jes oJeeSB pees Dee@hejsMeve mes hetJe& jesieer keâes
yesnesMe keâjves Ùee Debie keâes metVe keâjves kesâ efueS oer peeleer nQ~
GoenjCe- keäueesjesHeâece&~

4. SCšeryeeÙeesefškeäme- Ssmeer Deew<eefOeÙeeB pees peerJeeCegDeesb keâes
ve„ keâjleer nQ Deewj meb›eâceCe keâes jeskeâleer nQ, SCšeryeeÙeesefškeäme
keânueeleer nQ~ hesefveefmeueerve, mšŝhšesceeFmeerve, šwjeceeFmeerve
Deeefo ØecegKe SCšeryeeÙeesefškeäme nQ~

5. SCšermesefhškeâ- IeeJeeW hej meb›eâceCe keâes jeskeâves kesâ efueS leLee
peerJeeCegDeesb keâes ve„ keâjves kesâ efueS ueieeÙeer peeves Jeeueer
oJeeFÙeeB SCšermesefhškeâ keânueeleer nQ~

6. Sefmhejerve- Mejerj ceW oo& keâes keâce keâjves kesâ efueS oer peeves
Jeeueer Deew<eefOeÙeeB Sefmhejerve keânueeleer nQ~

7. SCšer[esme- efJe<e Ùee jesieeW kesâ Øeeflekeâej kesâ ¤he ceW oer peeves
Jeeueer Deew<eefOeÙeeB SCšer[esme keânueeleer nQ~

8. ke=âef$ece JeerÙe& mesÛeve- heMegDeesb ceW vemue megOeej kesâ efueS
ke=âef$ece ieYee&Oeeve kesâ Devleie&le ke=âef$ece meeOeveeW mes Meg›eâeCegDeesb
keâes DeC[eMeÙe ceW hengBÛeeves keâer ef›eâÙee ke=âef$ece JeerÙe& mesÛeve
keânueeleer nw~

9. ke=âef$ece MJemeve- jesieer Éeje Øeeke=âeflekeâ {bie mes MJemeve ve keâj
mekeâves keâer efmLeefle ceW Dee@keämeerpeve efmeuesC[j SJeb MJemeve leb$eeW
Éeje MJemeve keâjeves keâer ef›eâÙee ke=âef$ece MJemeve keânueeleer nw~

10. Dee@šeshmeer- ce=lÙeeshejevle Mejerj keâer peeBÛe DeLeJee heesmšceeš&ce
keâes Dee@šeshmeer keânles nQ~

11. kesâš mkesâvej- Ùen jesie efveoeve keâe DeeOegefvekeâlece GhekeâjCe
nw~ kesâš Meyo keâchÙetšjeFp[ SefkeämeDeue šescees«eeHeâer keâe
mebef#ehle ¤he nw~ kesâš mkesâvej Skeäme efkeâjCeeW Éeje peeBÛe keâjves
keâer ØeCeeueer keâe DelÙevle efJekeâefmele ¤he nw~ Ùes oes Øekeâej kesâ
nesles nQ- nw[ mkesâvej Deewj yee@[er mkewâvej/ns[ mkesâvej Éeje
ceefmle<keâ mebyebOeer jesieeW pewmes šdÙetcej, yeÇsve nscejspe, ceefmle<keâ
keâer veefuekeâeDeesb ceW ®keâeJeš Deeefo keâe helee ueieeÙee peelee nw~

yee@[er mkesâvej mes hesš, efpeiej Úeleer Deeefo jesieeW keâe helee
ueieeÙee peelee nw~

12. ef[me Fvkesâkeäšsvšdme- Ùes Jes jemeeÙeefvekeâ heoeLe& nQ efpevemes
jesieeW keâe meb›eâceCe jeskeâe peelee nw DeLee&led jesieeCegDeesb keâes ve„
efkeâÙee peelee nw~ pewmeer [er.[er.šer., efHeâveeFue, [sše@ue, mesJeuee@ve
Deeefo~

13. [eÙeefueefmeme- Jen ke=âef$ece JÙeJemLee efpemekesâ Éeje Je=keäkeâ kesâ
keâece ve keâjves keâer efmLeefle ceW jkeäle mes ÙetefjÙee DeJeefMe„ heoeLeeX
keâes he=Lekeâ keâjves keâe keâeÙe& mecheVe neslee nw~

14. [eÙeeLeceea- Mejerj ceW Skeâ efJeMes<e Øekeâej keâer TlekeâeW ceW
T<cee GlheVe keâjves keâer efJeefOe keâes [eÙeeLeceea keânles nQ~

15. Fueskeäš^es keâee|[Ùees«eeHeâ- Fme GhekeâjCe mes ùoÙe keâer ieefle
kesâ keâcheveeW keâes «eeHeâ efÛe$e kesâ ¤he ceW Debefkeâle efkeâÙee peelee nw~

16. Fueskeäš^es keâee|[Ùees«eece- Fme GhekeâjCe mes ùoÙe keâer ieleer
kesâ keâbheveeW keâes «eeHeâ efÛe$e, efpemekeâe ØeÙeesie ùoÙe jesie kesâ
efveoeve kesâ efueS efkeâÙee peelee nw, veehee peelee nw~

17. SvpeeFcme- Mejerj ceW yeveves Jeeues Ùes keâeye&efvekeâ Ùeewefiekeâ
Mejerj ceW nesves Jeeueer meYeer jemeeÙeefvekeâ ef›eâÙeeDeesb keâes efveÙebef$ele
keâjles nQ~

18. SC[sefcekeâ jesie- Jen efJeMes<e yeerceejer pees efkeâmeer #es$e efJeMes<e
ceW yeej-yeej nesleer nw~ Fmes ceneceejer Yeer keânles nQ~ Ssmes jesie
Skeâ meeLe Hewâuekeâj efkeâmeer #es$e ceW DeefOekeâeefOekeâ JÙeefkeäleÙeeW keâes
jesieer yeveeles nQ~

19. Fueskeäš^esceeÙees«eece- ceeBme-hesefMeÙeeW mes mecyeefvOele jesieeW keâe
efveoeve keâjves kesâ efueS ceeBme-hesefMeÙeeW kesâ efmekegâÌ[les SJeb Gòesefpele
nesles meceÙe GlheVe nesves Jeeues efJeÅegle mhevoeW keâe Skeâ GhekeâjCe
keâer meneÙelee mes yeveeÙee ieÙee DeejsKe efÛe$e Fueskeäš^esceeÙees«eece
keânueelee nw~ Fme efJeefOe keâes Fueskeäš^esceeÙees«eeHeâer keânles nQ~

20. Fueskeäš^es jsefšvees «eeHeâ- kegâÚ ves$e jesieeW kesâ efveoeve kesâ efueS
DeeBKe kesâ jsefšvee hej ØekeâeMe heÌ[ves kesâ keâejCe DeeBKe ceW nesves
Jeeues efmLeeflepe heefjJele&veeW keâes Debefkeâle keâjvee Fueskeäš^es jsefšvee
«eeHeâ keânueelee nw leLee Fme DeejsKe keâes Fueskeäš^es jsefšvees«eeHeâ
keânles nQ~

21. Oetceer keâjCe- yewkeäšerefjÙee, JeeÙejme SJeb keâeršeCegDeesb Deeefo
keâes ceejves kesâ efueS penjerueer iewmeeW kesâ efÚÌ[keâeJe keâes OetceerkeâjCe
keânles nQ~

22. keâeršeCegveeMekeâ- Jes jmeeÙeve efpevnW keâeršeCegDeesb keâes ceejves
kesâ efueS ØeÙegkeäle efkeâÙee peelee nw~ pewmes DeeÙees[erve, keâeyeexefuekeâ
Sefme[ õJe~

ãäÞããä‡ãŠ¦Ôãã ãäÌã—ãã¶ã (Medical Science)
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23. ceee|HeâÙee- DeHeâerce mes efveefce&le Fme SvesmLesefškeâ keâe ØeÙeesie

megVe keâjves Ùee yesnesMeer ueeves kesâ efueS FvpeskeäMeve Éeje efkeâÙee
peelee nw~

24. hesme ceskeâj- ùoÙe keâer efvejblej Deewj efveÙece-yeæ OeÌ[keâve
keâe efveÙeb$eCe hesme ceskeâj Éeje efkeâÙee peelee nw~ hesme ceskeâj Éeje
ùoÙe keâes DeeJeMÙekeâ efJeÅegle mevosMe Øeehle nesles nQ, efpememes
ùoÙe keâer OeÌ[keâve efveÙeefcele ¤he mes Ûeueleer nw~

25. hejpeerJeer- Jes peerJe Ùee heewOes pees Dehevee Yeespeve otmejs peerJeeW
Ùee heewOeeW mes Øeehle keâjles nQ~ pewmes- yewkeäšerefjÙee, Decejyesue~

26. heeMÛegjerkeâjCe- Ùen uegF& heeMÛej Éeje DeeefJe<ke=âle KeeÅe
heoeLeeX keâes megjef#ele jKeves keâer efJeefOe nw~ Fme efJeefOe ceW
efkeâmeer õJe heoeLe& keâes Gmekesâ keäJeLeveebkeâ hej DeÛÚer lejn
Gyeeue keâj Gmekesâ peerJeeCegDeesb keâes ve„ keâj efoÙee peelee nw~
Fme Øekeâej Gme heoeLe& keâes keâeHeâer efove lekeâ efyevee meÌ[s ngS
jKe mekeâles nQ~

27. hesveerefmeueerve- SueskeäpeW[j HeäueseEceie Éej DeeefJe<ke=âle Skeâ
cenlJehetCe& ØeeflepewefJekeâ Deew<eefOe nw~ Fmekeâe GheÙeesie vÙetceesefveÙee,
ef[hLeerefjÙee, efmeHeâefueme, pegkeâece, HeâesÌ[s-Hegbâmeer Je IeeJe Deeefo kesâ
GheÛeej kesâ efueS efkeâÙee peelee nw~

28. hueeefmškeâ mepe&jer- IeeÙeue nesves Ùee peue-keâš peeves hej
GlheVe yeometjleer keâes "erkeâ keâjves kesâ efueS efkeâmeer otmejs Debie
mes lJeÛee ueskeâj Kejeye ngS Debie Ùee mLeeve hej hegve:mLeeefhele
keâjves keâer ef›eâÙee keâes hueeefmškeâ mepe&jer keânles nQ~ FmeceW
DeveeJeMÙekeâ lJeÛee keâes nšeÙee DeLeJee veÙes TlekeâeW keâes peesÌ[e
pee mekeâlee nw~

29. meeFkesâ[sefuekeâ Deew<eefOeÙeeB- Jes Øeeke=âeflekeâ Deew<eefOeÙeeB efpevekesâ
mesJeve mes ceeveefmekeâ Meebefle efceueleer nw~

30. hejKeveueer efMeMeg- ceeoe kesâ DeC[s SJeb vej kesâ Meg›eâeCeg Éeje
ieYe& mes yeenj hejKeveueer ceW ieYee&Oeeve ef›eâÙee keâjekesâ YeÇtCe keâe efJekeâeme
keâjves hej GlheVe efMeMeg keâes hejKeveueer efMeMeg keânles nQ~ Fme
lekeâveerkeâer ceW hejKeveueer ceW ieYee&Oeeve (efve<esÛeve) ef›eâÙee keâjeves kesâ
yeeo efve<esefÛele Deb[s keâes m$eer kesâ ieYee&MeÙe ceW ØeefJe„ keâje osles nQ~
YeÇtCe keâe heefjJele&ve ieYee&MeÙe ceW ner neslee nw~

31. šdÙetyeskeäše@ceer- heefjJeej efveÙeespeve kesâ GösMÙe mes keâer peeves
Jeeueer m$eer vemeyeboer keâes šdÙetyeskeäše@ceer keânles nQ~ FmeceW MeuÙe
ef›eâÙee Éeje HewâueeefheÙeve veefuekeâe keâes keâeškeâj yeeBOe osles nQ~

32. Jeemeskeäše@ceer- heg®<e vemeyevoer keâes Jeemeskeäše@ceer keânles nQ~
FmeceW MeuÙe ef›eâÙee Éeje Meg›eâJeeefnkeâe keâes keâeš efoÙee peelee
nw efpememes Meg›eâeCeg JeerÙe& ceW veneR hengBÛe heeles nQ~

33. JeCee&vOelee- Ùen jesie vej ceW ceeoe keâer Dehes#ee DeefOekeâ neslee
nw~ Ùen jesie ØeYeeJeer peerve kesâ Éeje mebÛeeefuele neslee nw~ Fme

jesie kesâ keâejCe ceveg<Ùe keâer ueeue Deewj njs jbie ceW Yeso keâjves
keâer #ecelee meceehle nes peeleer nw~

34. [eGvme efmev[êsce- Fme jesie kesâ keâejCe ceveg<Ùe keâe ceeveefmekeâ
efJekeâeme ®keâ peelee nw DeYeer lekeâ Fmekeâe efveoeve mebYeJe veneR
nes mekeâe nw~ FmeceW 21JeW ›eâesceesmeesce kesâ peesÌ[s ceW š^eFmeesmeer
nes peeleer nw~ ØelÙeskeâ 500 mes 600 yeÛÛeeW ceW Skeâ yeÛÛee
[eGvme efmev[^esce mes ØeYeeefJele jnlee nw~

35. Suyeerefvepce- Fme jesie ceW lJeÛee ceW lJeÛee JeCe&keâeW keâe yevevee
®keâ peelee nw~ Ùen Dee@šesmeesce ceW GheefmLele DeØeyeue peerve kesâ
keâejCe neslee nw~

ceveg<Ùe ceW GlheVe nesves Jeeues ØecegKe jesie SJeb Gvekesâ GheÛeej-

ceveg<Ùe ceW nesves Jeeueer yeerceeefjÙeeW keâes Deeceleewj hej oes
YeeieeW ceW yeeBše pee mekeâlee nw-
1. meb›eâecekeâ- Jes jesie pees jesieer JÙeefkeäle mes mJemLe JÙeefkeäle lekeâ

hengBÛe mekeâles nQ~
2. Demeb›eâecekeâ- Jes jesie pees Skeâ JÙeefkeäle mes otmejs ceW mebÛeeefjle

veneR nesles nQ~
Demeb›eâceekeâ jesie efJe<eeCegDeesb, peerJeeCegDeesb, ØeesšespeesDee, keâJekeâeW Je
nsefucevLeeW kesâ Éeje meb›eâefcele nesves mes nesles nQ~ jesieeW keâe efvecveefueefKele
ceeOÙeceeW Éeje meb›eâceCe mebYeJe nw-
(1) nJee Éeje (2) peue Éeje
(3) Yeespeve Éeje (4) mecheke&â Éeje
(5) DevÙe peerJeeW pewmes ceÛÚjeW Éeje~
efJe<eeCegDeesb Éeje GlheVe jesie -
1. neF[^esHeâesefyeÙee- Ùen heeieue kegâòes DeLeJee DevÙe peeveJejeW kesâ
keâešves kesâ keâejCe jsyeerpe JeeFjme kesâ meb›eâceCe mes neslee nw~ Fmekesâ
keâejCe jesieer heeieuemee nes peelee nw leLee Gmes heeveer mes [j ueielee nw~
2. keâeueer KeeBmeer- Ùen jesie yeesj [sšsuee hejšgefmeme veecekeâ
JeeÙejme mes GlheVe neslee nw~ Fmekesâ keâejCe jesieer keâes ueieeleej KeeBmeer
nesleer nw~ GheÛeej [er.heer.šer. kesâ šerkesâ~
3. S[dme- Fmekeâe veece SkeäJeeÙe[& FcÙetvees ef[efHeâefmeSbMeer efmev[^esce
nw~ Ùen SÛe.DeeÙe.Jner. JeeÙejme mes GlheVe neslee nw~ meb›eâceCe keâe
cegKÙe keâejCe meceueQefiekeâ Je efJe<ece ueQefiekeâ mecyevOe, jkeäle DeeOeeve
Deeefo nw~ Fmekesâ keâejCe Mejerj keâer ØeeflejesOekeâ #ecelee meceehle nes
peeleer nw~ Deblele: jesieer cej peelee nw~
jesie kesâ ue#eCe- Mejerj kesâ Yeej ceW efiejeJeš, keâF& jesieeW keâe Skeâ
meeLe nesvee~
GheÛeej- keâesF& Yeer ØeYeeJeer GheÛeej veneR~
DevÙe jesie efvecve nQ-
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jesie keâe veece ØeYeeefJele Debie

SvmeskesâueeFefšme lebef$ekeâe leb$e
Kemeje mechetCe& Mejerj
heesefueÙees lebef$ekeâe leb$e
ÛesÛekeâ mechetCe& Mejerj
SvHeäÙetuesSvpee MJemeve leb$e
ieuemegDee hewjesefš[ «ebefLeÙeeB

Øeesšerve keâer keâceer mes nesves Jeeueer yeerceeefjÙeeB-

(1) keäJeeefMeÙeesjkeâ- yeÛÛeeW ceW Øeesšerve keâer keâceer mes nesves Jeeueer
Ùen Deece yeerceejer nw~ Fmekesâ keâejCe yeÛÛeeW kesâ Jepeve ceW keâceer,
metpeve leLee ceefmle<keâ keâe efJekeâeme veneR neslee leLee ueerJej Kejeye nes
peelee nw~
(2) cesjemceme- Ùen yeerceejer Gve Úesšs yeÛÛeeW keâes nesleer nw, efpevnW
ceeB kesâ otOe kesâ yepeeÙe pees Deenej efoÙee peeÙes GmeceW Øeesšerve leLee
keâeyeexneF[ŝ[ keâer keâceer nes~ jesie kesâ keâejCe yeÛÛes kesâ Jepeve ceW keâceer
nes peeleer nw leLee neLe-heeBJe heleues nes peeles nQ~
Keefvepe ueJeCeeW keâer keâceer mes nesves Jeeues jesie
1. SveerefceÙee- ueesns keâer keâceer mes ceveg<Ùe kesâ jkeäle ceW nerceesiueesyeerve
leLee ueeue jkeäle keâefCekeâeDeesb keâer keâceer nes peeleer nw~ ØeYeeefJele JÙeefkeäle
heeruee mee efoKeves ueielee nw leLee Gmekeâer YetKe keâce nes peeleer nw leLee
Jen peuoer Lekeâ peelee nw~ GheÛeej nsleg ueewn Ùegkeäle še@efvekeâ pewmes-
mesye, heeuekeâ Deeefo keâe mesJeve keâjvee ÛeeefnS~
2. ieeÙešj- ieues keâe Ùen jesie DeeÙees[erve keâer keâceer kesâ keâejCe
neslee nw~ DeeÙees[erve keâer keâceer kesâ keâejCe LeeFje@keämeerve nejceesve keâe
DeheÙee&hle Glheeove neslee nw~ HeâuemJe¤he Lee@ÙejeF[ «eefvLe yeÌ{
peeleer nw leLee ieues ceW metpeve nes peeleer nw~ Fmeer jesie keâe GheÛeej
DeeÙees[eFp[ vecekeâ leLee LeeÙees Ùetjsefmeue Deew<eefOe nw~
3. neFheeskesâefueefceÙee- Fme yeerceejer keâe keâejCe Mejerj ceW heesšsefMeÙece
keâer keâceer nesvee nw~ jesie kesâ keâejCe ùoÙe keâer OeÌ[keâve yeÌ{ peeleer
nw leLee ceeBmehesefMeÙeeb keâcepeesj nes peeleer nQ~
4. neFhees vesefš^efceÙee- meesef[Ùece keâer keâceer mes Ùen jesie neslee nw~
jesie kesâ keâejCe jkeäle oeye ceW keâceer nesvee, Mejerj keâe Jepeve keâce
nesvee, Gušer-omle nesvee Deeefo yeerceeefjÙeeB nes peeleer nQ~
DevÙe jesie- 1 hesefÛeMe- keâejCe-Sbš Deceeryee efnmšesefueefškeâe~
Fme jesie ceW Yeespeve heÛelee veneR nw~ Dele: DeebJe Je jkeäle mes Yejer omleW
ueie peeleer nQ~
2. eEjie Jece&- Ùen yeerceejer ceeF›eâesmheesjce š^eÙekeâeshesÙeše@ve HebâpeeF&
kesâ keâejCe nesleer nw~ Ùen yeerceejer mecheke&â mes yeÌ{leer nw~ Fme yeerceejer
ceW oeÌ{er, veeKetveeW leLee lJeÛee hej eEjie yeve peeleer nw~ Fmekesâ GheÛeej
kesâ efueS eEjie keâes heesšsefMeÙece hejcesievesš mes Oeesvee ÛeeefnS~
3. heLejer- jesieer kesâ cet$eeMeÙe ceW Dee@keäpesefuekeâ Decue keâer DeefOekeâlee
mes kewâefuMeÙece keâeyeexvesš kesâ keâCe Fkeâªs nesles jnles nQ pees helLej kesâ

¤he ceW heefjJee|lele nes peeles nQ efpememes cet$e lÙeeie ceW ®keâeJeš Deeleer
nw~ Fmekeâe GheÛeej MeuÙe efÛeefkeâlmee Je uespej efkeâjCeeW Éeje efkeâÙee
pee mekeâlee nw~
4. ceOegcesn- Ùen DeivÙeeMeÙe «ebefLe Éeje œeeefJele Fvmegefueve nejceesve
keâer keâceer mes neslee nw~ Fmekesâ keâejCe ®efOej ceW iuetkeâespe keâer cee$ee
yeÌ{ peeleer nw leLee iuetkeâespe cet$e kesâ meeLe yeenj Deeves ueielee nw leLee
IeeJe keâes Yejves ceW yengle meceÙe ueielee nw~ Fmekesâ GheÛeej kesâ efueS
ke=âef$ece Fvmegefueve efueÙee peelee nw~
5. [Wiet yegKeej- nukeâer "b[, DeeBleeWs ceW oo&, YetKe keâer keâceer
Deeefo Fme yeerceejer kesâ ue#eCe nQ~
6. heeruee yegKeej- Ùen yegKeej JeeÙejme mes neslee nw~ Fme jesie ceW
YetKe keâer keâceer, ef[ØesMej, GÛÛe pJej, hetjs Mejerj ceW oo& Deeefo
neslee nw~ Fmekesâ keâejCe jesieer cej Yeer mekeâlee nw~
7. cesefveve peeFefšme- ceefmle<keâ leLee ces®jppeg keâes {Bkeâves Jeeueer
efPeuueer keâes cesefveve peme keânles nQ~ FmeceW metpeve Je oo& keâes cesefveve
peeFefšme keânles nQ~ Ùen cesefveiees Heâeskeâme Je keâF& Øekeâej kesâ JeeÙejme
mes neslee nw~ Fmekesâ ØeYeeJeeW ceW Keóe ieuee, yegKeej, lespe efmej oo&,
ueieeleej GefušÙeeB, ieo&ve ceW oo& leLee ceeveefmekeâ Ûesleve ceW keâceer
Deeefo ØecegKe nQ~
8. kewâvmej- keQâmej Mejerj kesâ efkeâmeer Debie ceW, ieeB"eW kesâ ¤he ceW
keâesefMekeâeDeesb kesâ DeefveÙeefcele SJeb leerJeÇ ieefle mes efJeYeeefpele nesves kesâ
keâejCe neslee nw~ ®efOej keQâmej ceW MJesle ®efOej keâefCekeâeDeesb keâer mebKÙee
yeÌ{ peeleer nw~ keQâmej kesâ efveefMÛele keâejCe SJeb GheÛeej keâer Keespe
DeYeer lekeâ veneR nes heeF& nQ~ efHeâj Yeer ØeejbefYekeâ DeJemLee ceW Fmes "erkeâ
efkeâÙee pee mekeâlee nw~
9. ShesC[er meeFšdme- Mejerj ceW Úesšer DeeBle Je yeÌ[er DeeBle kesâ efceueves
keâer peien hej efmLele Shesefv[keäme ceW metpeve Dee peeves mes Ùen jesie neslee
nw~ Fme jesie ceW hesš ceW oo& neslee nw~ jesie keâe GheÛeej MeuÙe ef›eâÙee
Éeje mebYeJe nw~
10. ocee- ocee MJeeme veueer leLee HegâHeäHegâme keâer yeerceejer nw~ Ùen
yeerceejer Mejerj ceW FDeesefmeveeW efHeâume kesâ yeÌ{ peeves kesâ keâejCe nesleer
nw~ jesieer meebme uesves ceW hejsMeeveer DevegYeJe keâjlee nw Deewj neBHeâlee
jnlee nw~
11. mebefOeJeele- Fme jesie ceW Mejerj kesâ DebieeW keâes peesÌ[ves Jeeues
TlekeâeW ceW metpeve mes Deefle heerÌ[e nesleer nw~mebefOeJeele keâF& keâejCeeW mes
nesles nQ~ Fme jesie kesâ Fueepe nsleg SefmØeve Ùegkeäle oo& efveJeejkeâ
Deew<eefOeÙeeW kesâ meeLe keâF& Øekeâej kesâ JÙeeÙeece, ceeefueMe, lejbieeW kesâ
mebÛejCe Deeefo keâe ØeÙeesie efkeâÙee peelee nw~ Fme jesie ceW Ùeesie SJeb
Øeeke=âeflekeâ efÛeefkeâlmee ueeYeØeo nesleer nw~
12. uesLeerefjpce- heeveer ceW IegueveMeerue vÙetjesše@keämeerve kesâ keâejCe
Ùen yeerceejer nesleer nQ~ ce.Øe. Je efyenej ceW peneB Kesmejer oeue Keeles nQ
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JeneB Ùen yeerceejer nes peeleer nQ~ yeerceej keâes uekeâJee nes mekeâlee nw~
13. efvekeâš Âef„ oes<e- Fme jesie ceW DeeBKe ceW ueQme Je jsefšvee
kesâ ceOÙe otjer yeÌ{ peeleer nw~ Fmekesâ keâejCe otj keâer JemlegSB Demhe„
efoKeleer nQ~ Fmekeâe efveJeejCe DeJeleue ueQme kesâ ÛeMceW keâes ueieekeâj
efkeâÙee pee mekeâlee nw~
14. otj Âef„ oes<e- Fme jesie ceW DeeBKe ceW ueQme Je jsefšvee kesâ
ceOÙe otjer Ieš peeleer nw~ Fmekesâ keâejCe heeme keâer JemlegSB Demhe„
efoKeleer nQ Fmekeâe efveJeejCe Gòeue ueQme kesâ ÛeMceW keâes ueieekeâj efkeâÙee
peelee nw~
15. Sefmšicesefšpce- Fme jesie kesâ keâejCe jesieer DeeÌ[er Je eflejÚer
jsKeeDeesb keâes Skeâ meeLe veneR osKe heelee~ Fmekesâ efveJeejCe kesâ efueS
yesueveekeâej ueQmeeW keâe ØeÙeesie neslee nw~
16. šŝkeâescee- Fme jesie ceW DeeBKeeW ceW Kegpeueer nesleer nw leLee DeeBKe
ueeue nes peeleer nw~
17. iuetkeâescee- DeeBKe kesâ ueQme ceW õJe keâe ØeJeen ®keâ peelee nw
DeleŠ GmeceW metpeve Dee peeleer nw~ jesieer DebOee Yeer nes peelee nw~
18. DeeFefjefšme- FmeceW DeeBKe keâer hegleueer ceW peueve nesleer nw~
19. Suepeea- efkeâmeer Jemleg efJeMes<e pewmes Oetue, oJeeFÙeeW kesâ mesJeve
Ùee mecheke&â mes Mejerj ceW Øeefleef›eâÙee mJe¤he Kegpeueer, metpeve, yesnesMeer
Ùee ocee nes peelee nw~ Fme jesie kesâ GheÛeej ceW Gme Jemleg efJeMes<e keâe

helee ueieekeâj mecyeefvOele SCšer Suee|pekeâ oJeeF& ueer peeleer nw~
20. ieef"Ùee- ceeveJe Mejerj ceW Ùetefjkeâ Decue keâer DeefOekeâlee mes peesÌ[eW
ceW oo& neslee nw~ Fmes ieef"Ùee keânles nQ~

ùoÙe mes mecyeefvOele jesie
1. SsLejesmkeâuesjesefmeme- JemeeÙegkeäle heoeLeeX kesâ DeefOekeâ mesJeve mes
keâe@uesmšsjeue veecekeâ heoeLe& keâer ®efOej ceW DeefOekeâlee nes peeleer nw~ Ùen
OeceefveÙeeW keâer Deebleefjkeâ oerJeejeW hej pecee neskeâj Gvekeâe JÙeeme keâce
keâj oslee nw~ HeâueleŠ ®efOej kesâ DeefOekeâ Jesie mes Deeves hej OeceefveÙeeB
Heâš mekeâleer nQ Deewj jesieer keâer ce=lÙeg nes mekeâleer nw~
2. GÛÛe jkeäle Ûeehe- ceeveefmekeâ leveeJe Je DeefOekeâ YeeJeeJesMe kesâ
keâejCe ®efOej oeye yeÌ{ peelee nw~ ®efOej oeye kesâ yeÌ{ves mes GÛÛe
jkeäle Ûeehe veecekeâ jesie nes peelee nw, efpemeceW ùoÙe hej DeefOekeâ Yeej
heÌ[lee nw~
3. keâesjesvejer ùoÙe jesie- ùoÙe mJeÙeb SJeb ceebmehesMeer nw, efpemes
jkeäle keâer DeeJeMÙekeâlee nesleer nw~ ùoÙe keâes jkeäle osves Jeeueer OeceefveÙeeB
keâesjesvejer OeceefveÙeeB keânueeleer nQ~ Fve OeceefveÙeeW ceW efkeâmeer keâejCeJeMe
metpeve Ùee ®keâeJeš Dee peeves mes ùoÙe kesâ Gme efJeMes<e efnmmes ceW jkeäle
keâe mebÛeej veneR nes heelee leLee Gme efnmmes keâer ce=lÙeg nes peeleer nw leLee
efoue keâe oewje heÌ[lee nw~

ceveg<Ùe ceW hejpeerefJeÙeeW Éeje GlheVe nesves Jeeues ØecegKe jesie
jesie keâe veece ØeYeeefJele Debie hejpeerJeer keâe veece

heeÙeefjÙee cemetÌ[s SCš Deceeryee efpevpeerJesefueme
omle yeÌ[er DeeBle š̂eFkeâesceesveeme nesefceefveme
Deceer yeeÙeefmeme yeÌ[er DeeBle Sbš Deceeryee efnmšesefueefškeâe
Deeflemeej DeeBle keâe Deieuee Yeeie efpeÙeee|oÙee uewcyeefueÙee
megpeekeâ Je MJesle Øeoj cet$e ceeie& š̂eFkeâesceesveeme Jespeervesefueme
keâeuee peej ®efOej, hueerne, DeefmLe ceppee ueerMeceeefveÙee oesveesJeeveer
efveõe jesie ®efOej, keWâõerÙe lebef$ekeâe leb$e efš^hesveesmeescee iewefcyeÙevme
ceuesefjÙee ueeue jkeäle keâCe hueepceesef[Ùece
vÙetceesefveÙee HesâHeâÌ[e ef[hueeskeâeskeâme vÙetceesveer
efššvesme lebef$ekeâe leb$e, ceeBmehesMeer keäueemš̂eref[Ùece efššwveer
Yeespeve efJe<eekeälelee keäueemš̂eref[Ùece yeeštefuevece
šeÙeHeâeF[ DeeBle meeuceesvesuee šêÙekeâesmee
kegâ‰ jesie lJeÛee, lebef$ekeâeSB ceeFkeâes yewefkeäšefjÙece uewØeer
#eÙe jesie HesâHeâÌ[e ceeF›eâes yewefkeäšefjÙece šdÙetyejkegâueesefmeme
nwpee DeeBle, Deenejveeue efJeefyeÇDees keâewcee
ef[hLeerefjÙee MJeeme veueer keâesjervees yewkeäšerefjÙece ef[hLesjer
keâeueer KeeBmeer MJemeve leb$e nesceesefHeâueme hejštefmeme
efmeHeâefueme peveve Debie efš̂vescee hee@efueef[Ùece
huesie HesâHeâÌ[s hesjsefmeefveÙee hesefmšme
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‡ãðŠãäÓã ãäÌã—ãã¶ã (Agriculture Science)
Yetefce hej Heâmeue Glheeove mes mebyebefOele keâeÙe& ke=âef<e keânueelee

nw leLee ke=âef<e keâe efJemle=le ØeÙeesieelcekeâ DeOÙeÙeve ke=âef<e efJe%eeve
keânueelee nw~ ØeejbYe ceW ceveg<Ùe IegcekeäkeâÌ[ Lee~ veJe hee<eeCekeâeue kesâ
DeejbYe nesves hej ceveg<Ùe ves ke=âef<e cetuekeâ DeLe&JÙeJemLee keâes DeheveeÙee
Jen Iej yeveekeâj jnves ueiee leLee Deheves Deeme-heÌ[esme kesâ pebieue
meeHeâ keâjkesâ Gmeves ke=âef<e keâjvee ØeejbYe efkeâÙee~ ØeejbYe ceW ke=âef<e Deewpeej
efJekeâefmele veneR Les, hejbleg 1000 F&mee hetJe& Gmes ueesns keâe %eeve
ngDee, efpememes ke=âef<e keâe lespeer mes efJekeâeme ngDee~ uekeâÌ[er kesâ nue,
ieesyej keâer Keeo leLee ouenveer HeâmeueeW keâe Yetefce kesâ GhepeeTheve Ùee
ØeYeeJe keâe %eeve ceveg<Ùe keâes 2000 F&mee hetJe& ner nes ieÙee Lee~
lekeâveerkeâer efJekeâeme nesves kesâ meeLe Deepe ke=âef<e ØeÙeesieMeeuee kesâ ceeOÙece
mes Yeer keâer peeves ueieer nw~
ke=âef<e kesâ Øekeâej- efJeMJe kesâ efJeefYeVe YeeieeW ceW keâF& lejn mes HeâmeueeW
keâe Glheeove efkeâÙee peelee nw~ pees efkeâ efvecve nw:-
1. mLeeveeblejer ke=âef<e- Fme Øekeâej keâer ke=âef<e cegKÙeleŠ ceOÙe

Deøeâerkeâe Je oef#eCe hetJe& SefMeÙee kesâ keâF& YeeieeW cebs keâer peeleer nw~
mLeeveevlejer ke=âef<e ceW ke=â<ekeâ efkeâmeer efJeMes<e YetKeb[ mes pegÌ[keâj
ke=âef<e veneR keâjlee Deefheleg 2-3 Je<e& yeeo Gmes yeoue oslee nw~
Fme Kesleer ceW GJe&jkeâ keâe GheÙeesie veneR efkeâÙee peelee, Deefheleg Yetefce
keâes ner ÚesÌ[ efoÙee peelee nw~ FmeceW ke=â<ekeâ Skeâ YetKeb[ Úebškeâj
Gmekesâ meejs Je=#e keâeškeâj peuee oslee nw leLee Gmekeâer jeKe Kesle
ceW efyeKesj oslee nw~ Je<ee& nesves hej yeerpe efyeKesj efoS peeles nQ~
meceÙe Deeves hej Heâmeue Deheves Deehe lewÙeej nes peeleer nw~ 2-3
Je<e& yeeo Fme YetKeb[ keâer GJe&jkeâlee meceehle nes peeves hej efkeâmeeve
Deeies keâer Yetefce hej yeÌ{ peelee nQ leLee 7-8 Je<eeX yeeo hegveŠ Fme
Yetefce hej ueewšlee nw~ ceOÙeØeosMe ceW Ùen Kesleer oerhee (Jemlej),
yesyeej, oefnÙee (yebgosueKeb[) kesâ veece mes peeveer peeleer nw~

2. mLeeveyeæ Ùee mLeeÙeer ke=âef<e- Fme ke=âef<e ceW efkeâmeer Skeâ mLeeve
hej mLeeF& ¤he mes efveJeeme keâjves Jeeuee efkeâmeeve Deewj Gmekeâe
heefjJeej efceue-peguekeâj Kesleer keâjlee nw~ Ssmeer Kesleer ceW efkeâmeeve
HeâmeueeW keâe heefjJele&ve GJe&jlee yeveeÙes jKeves kesâ efueS keâjlee nw,
meeLe ner Jen veF& lekeâveerkeâeW keâe ØeÙeesie Yeer keâjlee nw~

3 jesheCe ke=âef<e- G<Ce keâefšyebOeerÙe ØeosMeeW ceW cegKÙeleŠ vekeâoer
HeâmeueeW nsleg jesheCe ke=âef<e keâer peeleer nw~ Ùen Skeâ efJeMes<e Øekeâej
keâer JÙeehekeâ ke=âef<e nw, efpemeceW yeÌ[s-yeÌ[s yeeieeveeW ceW cegKÙele:
efkeâmeer Skeâ vekeâoer Heâmeue keâe Glheeove keâejKeeves keâer lejn yeÌ[s
hewceeves hej efkeâÙee peelee nw~ jesheCe ke=âef<e keâer cegKÙe HeâmeueW
keânJee, jyeÌ[, ÛeeÙe, keâšnue, hešmeve, DeveVeeme, kesâuee leLee
ieVee Deeefo nw~ Ùes Kesle cegKÙeleŠ keâce pevemebKÙee Jeeues #es$eeW ceW
heeÙes peeles nQ~

4. efceefßele ke=âef<e- meeceevÙeleŠ efceefßele Kesleer mes leelheÙe& ke=âef<e Je

heMegheeueve meeLe-meeLe keâjvee nw~ DeeOegefvekeâ DeLe& ceW oes HeâmeueW Skeâ
meeLe Gieevee Yeer efceefßele Kesleer kesâ Debleie&le Deelee nw~ pewmes oes
Deueie-Deueie heefjhekeäJelee Jeeueer HeâmeueeW keâes Skeâ meeLe yeesvee~

ce=oe Ùee efceóer
ce=oe Meyo keâer Glheefòe uewefšve Meyo meesuece mes ngF& nQ~ efpemekeâe

DeLe& HeâMe& neslee nw~ ce=oe he=LJeer kesâ Thej keâer Jen efMeefLeue hejle nw,
efpemeceW heewOes leLee HeâmeueW Gie mekeâleer nQ~ ce=oe ceW cegKÙeleŠ Keefvepe
heoeLe& (45.5 ØeefleMele), ce=oe peue (25 ØeefleMele), keâeye&efvekeâ
heoeLe& (5 ØeefleMele) leLee ce=oe JeeÙeg heeÙeer peeleer nw ce=oe kesâ veerÛes keâer
melen pees keâce GhepeeT nesleer nw, DeJece=oe keânueeleer nw~

ce=oe keâCeeW keâer uebyeeF& Iešves kesâ meeLe-meeLe Yetefce keâer peueOeejCe
#ecelee yeÌ{ peeleer nw Deewj efÛekeâveer efceóer ØeOeeve Yeejer efceóer keânueeleer
nw~ yeuegF& efceóer ceW mechetCe&lee keâer DeefOekeâlee leLee megIešdÙelee Deewj
memebpeve keâe DeYeeJe neslee nw~
2. ce=oe jbie- ce=oe keâe jbie, FmeceW GheefmLele pewJe heoeLeeX keâer
cee$ee, peue efvekeâeme keâer oMee leLee JeeleeJejCe keâer mJeleb$elee hej
efveYe&j keâjlee nw~ DeefOekeâ pewJe heoeLe& nesves hej ce=oe keâeueer nes peeleer
nw~ uewšsjeFš efceóer keâe ueeue Ùee Yetje jbie GmeceW heÙee&hle Jeeleve leLee
GefÛele peue efvekeâeme kesâ keâejCe ueesns kesâ Ùeewefiekeâ yeveves kesâ HeâuemJe¤he
neslee nw~ peue efvekeâeme kesâ DeYeeJe ceW ueewn Dee@keämeeF[ yeveves kesâ
keâejCe ce=oe keâe jbie heeruee nes peelee nw~ #eejerÙe ueJeCeeW kesâ Skeâef$ele
nes peeves mes Yetefce #eejeW kesâ Devegmeej keâeueer Ùee meHesâo nes peeleer nw~
ce=oe mebjÛevee- yengle mes cetue Yetefce keâCeeW keâes efceueekeâj Pegb[ kesâ
¤he ceW mLeeefhele nesves kesâ ce=oe mebjÛevee keânles nQ~ Yetefce keâCeeW keâer
Deehemeer JÙeJemLee kesâ DeeOeej hej ner keâCeeW kesâ yeerÛe keâe Keeueer mLeeve
efveYe&j keâjlee nw, efpemes jbOeÇekeâeMe Ùee heesš mhesMe keânles nQ~ Yetefce keâe
jbOeÇekeâeMe ce=oe mebie"ve, ce=oe mebjÛevee Deewj ce=oe keâCeeW keâer DeeJe=efòe
hej efveYe&j keâjlee nw~ jbOeÇekeâeMe oes Øekeâej kesâ nesles nQ- Jeeleve jbOeÇ
leLee keâesefMekeâ jbOeÇ~ pegleeF&-ieg[eF& FlÙeeefo keâeÙeeX mes Jeeleve jbOeÇ ceW
Je=efæ nesleer nw leLee Ûetves kesâ ØeÙeesie Je pewJe Keej mes keâesefMekeâe jbOeÇ ceW
Je=efæ nesleer nw~ Keeo kesâ ØeÙeesie mes Fmeer keâejCe yeuegF& ceW peueOeejCe
#ecelee yeÌ{leer nw~ keâesefMekeâe jbOeÇ Éeje heewOeeW keâes peue GheueyOe nes
peelee nw~ heewOeeW keâe cetue jesce jbOeÇekeâeMe ceW ØeJesMe keâj peelee nw Deewj
pees kegâÚ KeeÅe heoeLe& keâesefMekeâe peue ceW Ieguee jnlee nw, Gmes
hejemejCe Éeje «enCe keâj ueslee nw~ peÌ[eW kesâ MJemeve kesâ efueS Jeeleve
jbOeÇeW Éeje JeeÙeg GheueyOe nesleer nw~ efYeVe peerJeeCegDeesb kesâ efueS JeeÙeg
leLee peue keâer Deehete|le Yeer jbOeÇkeâesMeeW Éeje nesleer nw~ Yetefce keâe leehe
hetCe&Meeruelee jbOeÇlee hej efveYe&j keâjlee nw~
ce=oe peue- ce=oe peue Yetefce ceW nesves Jeeueer Yeeweflekeâ, jemeeÙeefvekeâ
SJeb pewefJekeâ ef›eâÙeeDeesb keâes ØeYeeefJele keâjlee nw~ ce=oe peue keâes efvecve
YeeieeW ceW efJeYekeäle efkeâÙee pee mekeâlee nw-
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(De) Deeõ&lee«eener peue- metKeer efceóer JeeÙegceb[ue mes peue Jee<he

kesâ ¤he ceW peue DeJeMeesef<ele keâj uesleer nw~ Ùen peue heewOeeW kesâ
Éeje GheÙeesie veneR efkeâÙee peelee nw~

(ye) keâesefMekeâe peue- Deemebpeve Je peue-leue leveeJe kesâ keâejCe
peue ieg®lJeekeâ<e&Ce kesâ efJe®æ ®kesâ jnlee nw, efpemekeâe GheÙeesie
Heâmeue keâjleer nw~ mewæebeflekeâ ¤he mes mJeleb$e peue mes ceesšer
yeeuet Éeje 47.72 mesceer. leLee efÛekeâveer efceóer Éeje 3.81
ceeršj keâer TBÛeeF& lekeâ keâesefMekeâe ef›eâÙee Éeje peue G"eÙee pee
mekeâlee nw~

(me) ieg®lJeerÙe peue- Ùen mJeleb$e peue neslee nw, pees Yet-melen
kesâ veerÛes ieg®lJeekeâ<e&Ce yeue kesâ keâejCe yenlee nw~ Yetefce ceW Ssmes
peue keâer cee$ee DeefOekeâ nesves hej ce=oe JeeÙeg keâer keâceer nesves
ueieleer nw, efpememes heewOeeW keâer peÌ[W meÌ[ves ueieleer nQ~

(o) mebÙegkeäle peue- jemeeÙeefvekeâ MeefkeäleÙeeW Éeje ce=oe keâCeeW mes
ueiee ngDee peue, mebÙegkeäle peue keânueelee nw~ Ùen peue heewOeeW
kesâ Éeje GheÙeesie ceW veneR ueeÙee pee mekeâlee nw~

cueeefve eEyeog- peue keâer keâceer nesves kesâ keâejCe Ssmeer DeJemLee,
efpemeceW keâesefMekeâe efYeefòe veneR heeÙeer peeleer nw, efpememes heewOes metKeves
ueieles nQ, cueeefve eEyeog keâner peeleer nw~ efJeefYeVe ce=oeDeesb keâe cueeefve
eEyeog Deueie-Deueie neslee nw~

Deeõ&lee leguÙeebkeâ- ieg®lJe keâer Skeâ npeej iegveer Meefkeäle kesâ efJe®æ
efkeâmeer Yetefce Éeje OeejCe efkeâS ieS peue keâer cee$ee keâe ØeefleMele Gme Yetefce
keâe Deeõ&lee-leguÙeebkeâ keânueelee nw~ efkeâmeer Yetefce kesâ cueeefve eEyeog Deewj
Deeõ&lee leguÙeebkeâ ceW 11.84 keâe Devegheele neslee nw~

keâesefMekeâe #ecelee- ieg®lJeerÙe peue Yetefce mes efvekeâue peeves kesâ
heMÛeeled heeveer keâer pees cee$ee Yetefce kesâ Éeje jeskeâ ueer peeleer nw, Gmes keâesefMekeâe
#ecelee keânles nQ~

ce=oemejCe Ùee ce=oe Dehejove- heeveer Deewj JeeÙeg kesâ meeLe
efceóer kesâ keâšeJe, yeneJe DeLeJee GÌ[ves kesâ {bie keâes ce=oe Dehejove
keânles nQ~ efceóer keâer Thejer melen efpemeceW hees<ekeâ lelJe jnles nQ, Gvekesâ
efvekeâue peeves mes GJe&jlee ceW keâceer Dee peeleer nw~ Dehejove hej Je<ee&,
Yetefce keâer {eue, Jevemheefle, pegleeF& Je HeâmeueeW keâe DeYeeJe, ÛejeF&
Deeefo keâe keâeHeâer ØeYeeJe heÌ[lee nw~

Yetefce mebj#eCe- Yetefce keâes efJeefJeOe #ejCe MeefkeäleÙeeW Éeje keâšves-
yenves mes yeÛeeves Deewj GJe&jlee yeÌ{eves keâes Yetefce mebj#eCe keânles nQ~

Yetefce mebj#eCe kesâ GheeÙe-
(1) Je=#eejesheCe mes peue keâer yetBo meerOeer Yetefce hej veneR heÌ[leer Deewj

Yetefce-#ejCe keâes jeskeâleer nw~ Fmeer Øekeâej nJee Yeer peceerve keâer
melen hej keâce neefve keâj heeleer nw~

(2) DeÛÚer Ieeme Yetefce keâes {Bkeâ uesleer nw leLee Fmekeâer peÌ[W Yetefce keâes
pekeâÌ[keâj Dehejove mes yeÛeeleer nQ~ Fve IeemeeW keâes Ûejeieen ve
yeveekeâj Gmekeâer Ieeme keâeškeâj efKeueevee ÛeeefnS, keäÙeeWefkeâ heMegDeesb
kesâ Kegj mes Yeer Yetefce keâer Thejer melen nukeâer nes peeleer nw~

(3) cesÌ[ yeveekeâj Je<ee& mes nesves Jeeues Yet-Dehejove keâes jeskeâe pee
mekeâlee nw~

(4) Yetefce keâes meceleue yeveekeâj peue ØeJeen keâes jeskeâvee~
(5) Yetefce kesâ efJeefYeVe TBÛeeF& Jeeues YeeieeW keâes Skeâ meeLe keâjkesâ Kesleer

keâjveer ÛeeefnS~
(6) heewOeeW keâer hebefkeäleÙeeB {eue kesâ efJehejerle leLee JeeÙeg keâer efoMee kesâ efJehejerle

neW~
(7) Kesle kesâ Heâeuelet heeveer keâes Fme Øekeâej efvekeâeuee peeS efkeâ Gmemes

keâšeJe vÙetvelece nes~
(8) {euet peceerve hej meerÌ{er keâer lejn Kesle yeveekeâj peue ØeJeen keâes

jeskeâe pee mekeâlee nw~
ce=oe keâer Decuelee- efpeme ce=oe keâe heer SÛe 7 mes keâce neslee

nw, Gmes DecueerÙe keânles nQ, hejbleg JÙeJeneefjkeâ ¤he mes efpemekeâe heerSÛe
5.5 Ùee Fmemes keâce neslee nw, Gmes DecueerÙe ceevee peelee nw~ DeefOekeâ
Je<ee& Jeeues #es$e ceW peue kesâ meeLe IegueveMeerue ueJeCe Ieguekeâj veerÛes
Ûeuee peelee nw Deewj neF[êspeve DeeÙeve keâer Thejer hejle cebs DeefOekeâlee
mes Yetefce DecueerÙe nes peeleer nw~ DecueerÙe ce=oe yeveves kesâ DevÙe keâejCe
met#ce peerJeeCegDeesb keâer ef›eâÙee, Decuepevekeâ ceewefuekeâ heoeLeeX mes DecueerÙe
ce=oeDeesb keâer Glheefòe, HeâmeueeW Éeje #eejkeâeW keâe efvejekeâjCe, Decuepevekeâ
GJe&jkeâeW keâe efvejblej GheÙeesie nes mekeâlee nw~ DecueerÙe ce=oe ceW megOeej
kesâ efueS Ûetvee heoeLeeX keâe GheÙeesie efkeâÙee peelee nw~ meeOeejCe
JÙeJenej ceW Deeves Jeeues Ûetvee heoeLeeX ceW kewâefuMeÙece Ûetvee-helLej,
leerJeÇ Ûetvee, mueQie, uekeâÌ[er keâer jeKe,meerhe Keesue keâe Ûetvee Deeefo nQ~

ce=oe kesâ jemeeÙeefvekeâ iegCe- ce=oe ceW cegKÙe ¤he mes efmeefuekeâve
ÛetCee&leg kewâefuMeÙece YeÇepeeleg cewiveerefMeÙece, ueesne, oneled heesšeefMeÙece,
#eejeleg meesef[Ùece SJeb SuÙetceerefveÙece SJeb ieewCe ¤he mes yeesjeve
ueesnkeâ ceQieveerpe, mebJeCee&leg ceewefuey[svece, pemlee, leebyee, keâesyeeuš,
DeeÙees[erve, HeäuetDeesjerve Deeefo kesâ Ùeewefiekeâ ceewpeto jnles nQ~ efkeâmeer
ce=oe cebs GheÙe&gkeäle lelJeeW ceW mes yeÇsve efkeâleveer cee$ee ceW jnsiee, Ùen Fme
yeele hej efveYe&j keâjlee nw efkeâ efkeâme Øekeâej kesâ cetue õJÙe mes Gme ce=oe
keâe efvecee&Ce ngDee nw SJeb cetue õJÙe keâe Dehe#eÙe efkeâme ieefle mes ngDee~

yeuegF& efceefóÙeeW (pees efkeâ keäJeeš^pe& mes yeveer nesleer nQ) ceW efmeefuekeâe
DeeefOekeäÙe jnlee nw, peyeefkeâ ceefšÙeej efceefóÙeeW (ce=efòekeâe KeefvepeeW mes
efvee|cele) cebs SuÙegefcevee, ueesne, ceQieveerpe, kewâefuMeÙece SJeb cewiveerefMeÙece
keâer cee$ee DeefOekeâ jnleer nQ~ DeleŠ GheÙe&gkeäle lelJeeW kesâ ueJeCe ce=oe
peue ceW IegueveMeerue nesles nQ~ DelÙeefOekeâ Je<ee& Jeeues #es$eeW ceW DeefOekeâebMe
ueJeCeeW keâe efve#eueve nes peelee nw~ kewâefuMeÙece Deewj cewiveerefMeÙece keâe
efve#eeueve nes peeves kesâ keâejCe ce=oe Ieesue SJeb efJeefveceÙe meceef„ ceW
neF[^espeve DeeÙeve keâer Øeyeuelee nes peeleer nw Deewj ce=oe DecueerÙe nes
peeleer nw~ keâce Je<ee& Jeeues #es$eeW ceW kewâefuMeÙece, cewiveerefMeÙece SJeb
meesef[Ùece kesâ ueJeCeeW keâe ce=oe keâer melen hej peceeJe nes peelee nw~
heefjCeecemJe¤he ce=oe ueJeCeerÙe SJeb #eejerÙe nes peeleer nw~ Je<ee& kesâ
ØeYeeJe mes ve kesâJeue efJeefYeVe ce=oeDeesb kesâ jemeeÙeefvekeâ iegCeeW ceW Deblej
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Deelee nw, yeefukeâ Skeâ ner ce=oe kesâ efJeefYeVe mebmlejeW kesâ iegCeeW ceW Yeer
Deblej Dee peelee nw~

efceefóÙeeW ceW heeÙes peeves Jeeues meYeer KeefvepeeW ceW ce=eflekeâe Keefvepe keâe
meyemes pÙeeoe ØeYeeJe Yeeweflekeâ SJeb jemeeÙeefvekeâ iegCeeW hej heÌ[lee nw~
ce=eflekeâe KeefvepeeW ceW kesâDeesefueveeFš SJeb SueeFš meyemes cenlJehetCe& nQ
Deewj Gve leerveeW ceW henues oesveeW DeefOekeâ cenlJehetCe& nQ~ Fve ce=eflekeâe
KeefvepeeW keâer cee$ee ceW efJeefYeVelee Deeves mes ce=oe kesâ jemeeÙeefvekeâ iegCeeW
ceW Deblej Dee peelee nw~

ce=oe keâer heer.SÛe.ceeve- ce=oe Ieesue keâer Øeefleef›eâÙee ce=oe keâe
yengle ner cenlJehetCe& jemeeÙeefvekeâ iegCe nw~ ce=oe Ieesue keâer Øeefleef›eâÙee
keâes Gmekesâ heer.SÛe.ceeve Éeje JÙekeäle keâjles nQ, pees ce=oe ceW neF[êspeve
DeeÙeve keâer DeefYeef›eâÙee kesâ ueIeg ieCekeâ keâe JÙegl›eâce neslee nw~
DecueerÙe efceefóÙeeW keâe heer.SÛe.ceeve 7 mes keâce neslee nw 6.5 mes 7.5
heer.SÛe.ceeve Jeeueer efceefóÙeeB Goemeerve nesleer nQ Deewj 7.5 mes DeefOekeâ
heer.SÛe.ceeve Jeeueer #eejerÙe~

ke=âef<e ÙeesiÙe DeefOekeâebMe ce=oe keâe heer.SÛe.ceeve 5 SJeb 8.5 kesâ
yeerÛe jnlee nw, hej mebYeJe nw efkeâ Øeyeue DecueerÙe DeLeJee Øeyeue
#eejerÙe efceefóÙeeB efceueW, efpevekeâe heer.SÛe.ceeve ›eâceMeŠ 4 Ùee 10 nes~
heer.SÛe.ceeve keâe ienje ØeYeeJe hees<ekeâ lelJeeW keâer GheueyOelee SJeb
heewOeeW keâer Je=efæ hej heÌ[lee nw~
DecueerÙelee ce=oe keâe og<ØeYeeJe-
(1) heewOeeW kesâ peÌ[ TlekeâeW hej DeeÙevme keâe efJe<ewuee ØeYeeJe heÌ[lee nw~
(2) heewOeeW keâer efPeuueerÙeeW Éeje OeveeÙevme keâer heejiecÙelee keâce nes

peeleer nw~
(3) heewOeeW keâer peÌ[eW ceW ceeefmekeâ leLee DecueerÙe cetueeW kesâ yeerÛe Demeblegueve
(4) SbpeeFceeW keâer meef›eâÙelee keâce neskeâj heewOeeW Éeje hees<ekeâeW keâer

«ee¢elee hej efJehejerle ØeYeeJe heÌ[lee nw~
(5) SuÙetefceefveÙece, ueesne DeefOekeâ efJeueÙe neskeâj heewOeeW kesâ efueS

neefvekeâejkeâ cee$ee ceW GheueyOe nesves ueielee nw~
(6) ueeYekeâejer ce=oe kesâ met#ce peerJeeCeg ØeeÙeŠ efveef<›eâÙe nes peeles nQ~
(7) Deveskeâ ueIeg hees<ekeâ lelJe GheueyOe veneR nes heeles nQ~
#eejerÙe leLee ueJeCeerÙe ce=oeSB- 1. ueJeCeerÙe ce=oeSB efpeme ce=oe ceW
IegueveMeerue ueJeCe keâer meevõlee efJe<ewues mlej lekeâ ceewpeto nes, Ùeeefve efpeme
ce=oe kesâ efueS efJeÅegle Ûeeuekeâlee nes, efpemeceW mLeeveeheVe meesef[Ùece 15
ØeefleMele mes keâce leLee P H-8.5 mes keâce nes, ueJeCeerÙe ce=oe nesleer nw~
IegueveMeerue ueJeCeeW ceW DeefOekeâlej meesef[Ùece,kewâefuMeÙece Je cewiveerefMeÙece
kesâ keäueesjeF[ Je meuHesâš nesles nQ~
2. #eejerÙe ce=oeSB- FveceW IegueveMeerue ueJeCe keâer DelÙeefOekeâ
meevõlee veneR nesleer Deewj Fmekeâer efJeÅegle Ûeeuekeâlee 4.00 Sce.Sme.
JÙeeme mesceer. mes keâce nesleer nw~ FmeceW mLeeveeheVe meesef[Ùece 15
ØeefleMele mes DeefOekeâ leLee P H 8.5 mes DeefOekeâ neslee nw~
3. ueJeCe-#eejÙegkeäle ce=oeSB- FveceW efJeÅegle Ûeeuekeâlee 4.0
Sce.Sce. yeeÙe mesceer. mes DeefOekeâ mLeeveeheVe 15 ØeefleMele mes DeefOekeâ
Deewj P.H. 8.5 mes keâce neslee nw~

Heâmeue Devegketâuelece Heâmeue Devegketâuelece
 heer.SÛe heer.SÛe.

cekeäkeâe 6.0-7.5 yejmeerce, 6.0-7.5
Oeeve 5.0-6.5 cetBieHeâueer 5.3-6.6
pJeej 6.0-7.5 meesÙeeyeerve 5.5-7.0
iesngB 6.0-7.5 cešj 5.5-7.0
peew 6.0-7.5 Ûevee 5.5-7.0
peF& 5.0-7.7 ieVee 6.0-7.5
mesce 5.5-7.0 keâheeme 5.0-6.5
ce=oeueJeCeerÙelee leLee #eejkeâerÙelee keâe og<ØeYeeJe- (1)
Ssmeer ce=oe mebjÛevee meIeve nes peeleer nw efpememes peue keâer heejiecÙelee
keâce nes peeleer nw leLee JeeÙeg mebÛeej keâce nes peelee nw~ JeeÙeg mebÛeej
keâce nesves mes peerJeeCeg ef›eâÙee ceW yeeOee Deeleer nw~ (2) heÙee&hle eEmeÛeeF&,
(3) efpehmece keâe ØeÙeesie, (4) ievOekeâ keâe ØeÙeesie, (5) meuHeäÙetefjkeâ
Decue keâe GheÙeesie, (6) ueeF&ce ievOekeâ keâe GheÙeesie, (7) Meesjs keâe
GheÙeesie, (8) ueJeCenerve eEmeÛeeF& peue, (9) he=‰ ce=oe mes heeveer keâe
Jee<heerkeâjCe keâce keâjvee, (10) ueJeCejesOeer HeâmeueW Gieevee, (11)
heeveer Gieekeâj njer mueieer ueieevee~
ce=oe kesâ pewefJekeâ iegCe- ce=oe keâesF& efvepeeaJe veneR nw, Jejved Fmekeâer
mepeerJe ØeeJemLee nesleer nw, efpemeceW yengle mes met#cepeerJeer heewOes SJeb ØeeCeer
Deewj Dehes#eeke=âle yeÌ[s Deekeâej kesâ ØeeCeer leLee heewOeeW keâer peÌ[W jnleer
nQ~ met#cepeerefJeÙeeW ceWs yewkeäšerefjÙee, HeâHebtâo, meWJeeue, Suieer SJeb
SkeäšerveesceeFmesšdme Deeles nQ~ efceóer kesâ Yeerlej jnves Jeeues ØeeefCeÙeeW ceW
keâF& Øekeâej kesâ ke=âefce, keâerÌ[s,efvecewšs[, Ûetns Deeefo ØecegKe nQ~
Fve meyekeâer Yetefcekeâe yeÌ[er cenlJehetCe& nw~ yeÌ[s Deekeâej kesâ ØeeCeer peneB
efceóer mes efyeue yeveekeâj SJeb FOej-GOej Ietcekeâj ce=oe keâer mejbOeÇlee
yeÌ{eles nQ leLee ce=oe mebjÛevee ceW megOeej ueeles nQ, JeneB met#cepeerefJeÙeeW
kesâ keâejCe pewJe heoeLeeX cebs DeheIešve leLee pewefJekeâ veeFš^espeve kesâ
ÙeewefiekeâerkeâjCe pewmeer hejceeJeMÙekeâ ef›eâÙeeSB mecheVe nesleer nw~

met#cepeerefJeÙeeW ceW meyemes cenlJehetCe& yewkeäšerefjÙee nw~ yewkeäšerefjÙee
mJeheesef<ele SJeb hejheesef<ele oesveeW Øekeâej kesâ nesles nQ mJeheesef<ele yewkeäšerefjÙee,
DeceesefveÙece, ievOekeâ SJeb ueesns kesâ Dee@keämeerkeâjCe kesâ keâejCe Tpee&
SJeb keâeye&ve-[eF&-Dee@keämeeF[ mes keâeye&ve Øeehle keâjles nQ~ Fme Jeie& kesâ
yewkeäšerefjÙee keâer mebKÙee keâce nw, hejvleg veeFš̂sšerkeâjCe SJeb iebOekeâ kesâ
Dee@keämeerkeâjCe pewmeer ef›eâÙeeDeeW mes mecyeæ jnves kesâ keâejCe Fvekeâe
yengle cenlJe nw~ hejheesef<ele Jeie& kesâ yewkeäšerefjÙee, ce=oe ceW GheefmLele
pewJe heoeLeeX mes Tpee& SJeb keâeye&ve oesveeW ner Øeehle keâjles nQ~ Fvekeâer
mebKÙee mJeheesef<ele yewkeäšerefjÙee keâer Dehes#ee yengle DeefOekeâ nesleer nw~
hejheesef<ele Jeie& kesâ yewkeäšerefjÙee mesuÙetueespe SJeb DevÙe keâeyeexneF[ŝš,
Øeesšerve, Jemee Deewj ceesce kesâ DeheIešve mes mecyeæ nesles nw~ peue-
DeheIešve SJeb Dee@keämeerkeâjCe pewmeer ef›eâÙeeDeeW Éeje Ùes pewJe heoeLeeX keâe
DeheIešve keâjles nQ SJeb veeFš^espeve HeâemHeâesjme leLee DevÙe hees<ekeâ
lelJeeW kesâ heewOeeW kesâ efueS GheueyOe ¤he ceW heefjJee|lele keâjles nQ~
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hejheesef<ele yewkeäšerefjÙee JeeÙegpeerJeeW SJeb DeJeeÙegpeerJeer oesveeW Øekeâej kesâ
nesles nQ~

veeFš^espeve kesâ pewefJekeâ ÙeewefiekeâerkeâjCe keâe keâeÙe& jeFpeesefJeÙece,
Speesšes yewkeäšj SJeb DevÙe hejheesef<ele yewkeäšerefjÙee keâjles nQ~ jeFvepeesefJeÙece
Jeie& kesâ yewkeäšerefjÙee ouenve HeâmeueeW keâer «eefvLeÙeeW ceW jnles nQ leLee
JeeÙegceC[ue mes veeFš^espeve ueskeâj heewOeeW keâes peÌ[eW ceW ÙeewefiekeâerkeâjCe
menpeerJeer veeFš^espeve ÙeewefiekeâerkeâjCe keânueelee nw~ Speesšesyewkeäšj
JeeÙegpeerJeer nesles nQ leLee keâeyees&neF[^sš SJeb DevÙe keâeye&ve œeesleeW keâes
Dee@keämeerke=âle keâjkesâ keâeye&ve-[eF&-Dee@keämeeF[ SJeb peue ceW heefjJee|lele
keâjles nQ~ keäueemš̂eref[Ùece DeJeeÙegpeerJeer peerJeeCeg nesles nQ~ keâeyeexneF[̂sš
keâer Øeefle«eece cee$ee hej Speesyewkeäšj 15.20 efceueer«eece SJeb
keâueesmšêref[Ùece 2-3 efce. «eece veeFšêspeve keâe ÙeesefiekeâerkeâjCe keâjles
nQ~ HeâHebtâo ce=lepeerJeer SJeb oesveeW ner Øekeâej kesâ nesles nQ~ ce=lepeerJeer
HeâHebtâo pewJe efJekeâeme heoeLeeX kesâ DeheIešve Éeje Tpee& Øeehle keâjles nQ~
hejpeerJeer HeâHebtâo heewOeeW keâes Dee›eâevle keâjles nQ SJeb keâF& Øekeâej kesâ jesie
GlheVe keâjles nQ~ ce=lepeerJeer HeâHebtâo pewJe heoeLeeX, efJeMes<ekeâj mesuÙetueespe
efueiveerve Deeefo kesâ DeheIešve ceW cenlJehetCe& Yetefcekeâe efveYeeles nQ~
SkeäšerveesceeFmesšdme hejheesef<ele met#cepeerJeer nesles nQ Deewj mesuÙetueespe kesâ
DeheIešve ceW cenlJehetCe& keâeÙe& keâjles nQ~ Suieer Ssmes met#cepeerJeer heewOes
nesles nQ, efpeveceW keäueesjesefHeâue jnlee nw~ Ùes Deece leewj mes Oeeve kesâ Kesle
keâer ieerueer efceóer keâer Thejer melen hej heeÙes peeles nQ~ Ùes njs, veerues-
njs SJeb heerues jbie kesâ nesles nQ~ veerues-njs jbie kesâ Suieer DemenpeerJeer
veeFšêspeve ÙeewefiekeâerkeâjCe keâe keâeÙe& keâjles nQ~ Jewmes meYeer Suieer ce=oe
keâes pees pewJe heoeLe& osles nQ SJeb GmeceW JeeÙeg mebÛeej yeÌ{eles nQ~
Deuhe ueJeCejesOeer HeâmeueW- yetueer, yeerve Deeefo~
Deewmele ueJeCejesOeer HeâmeueW- iesntB, Oeeve, cekeäkeâe, šceešj~
meuHeâe- meuHeâe, heòee ieesYeer, Hetâue ieesYeer Deeefo~
DeefOekeâ ueJeCejesOeer HeâmeueW- Ûegkeâvoj, keâheeme Deeefo~
HeâmeueeW keâe JeieeakeâjCe -
(keâ) peerJeve Ûe›eâ kesâ DeeOeej hej-
1. Skeâ Je<eea-pees Dehevee peerJeve Skeâ meeue ceW hetje keâj uesles nQ~

pewmes iesntB, Oeeve, cekeäkeâe, yeepeje FlÙeeefo~
2. efÉ Je<eea- HeâmeueW pees Dehevee peerJeve Ûe›eâ oes meeue ceW hetje

keâj uesleer nQ pewmes Ûegkeâvoj~
3. yeng Je<eea- HeâmeueW pees Dehevee peerJeve oes meeue mes DeefOekeâ

ceW hetje keâjleer nQ~ pewmes vesefheÙej Ieeme, efjpekeâe FlÙeeefo~
(Ke) $e+legDeesb kesâ DeeOeej hej-
1. KejerHeâ- petve-pegueeF& ceW yeesF& peeves Jeeueer HeâmeueW, efpemekesâ

efueS TBÛee leehe›eâce Je Deeõ&lee keâer DeeJeMÙekeâlee nesleer nw,
pewmes Oeeve,cekeäkeâe, pJeej, cetBieHeâueer, keâheeme, GÌ[o FlÙeeefo~

2. jyeer- Fve HeâmeueeW kesâ DebkegâjCe Je ØeejefcYekeâ Je=efæ kesâ efueS

keâce leLee hekeâves kesâ efueS GÛÛe leehe keâer DeeJeMÙekeâlee nesleer
nw, Ùes Dekeäštyej mes veJecyej-efomecyej lekeâ yeesF& peeleer nw~
pewmes iesntB, peew,peF&, Ûevee, cešj, cemetj, ueener, mejmeeW,
yejmeerce, uegF&ve, Deeuet, Deeefo~

3. peeÙeo- Fmekesâ efueS DeefOekeâ leehe›eâce leLee DeefOekeâ ØekeâeMe
keâeue keâer DeeJeMÙekeâlee nesleer nw~ Fmekeâer yegDeeF& HeâjJejer-
ceeÛe& ceW keâjles nQ~ pewmes Kejyetpee, lejyetpe, keâkeâÌ[er, cetBie Je
ueesefyeÙee Deeefo~
Fmekesâ DeueeJee iejce HeâmeueW pewmes Oeeve, cetBie Deeefo ceeÛe&-
DeØewue ceW ueieeF& peeleer nQ~

(ie) Deee|Lekeâ cenlJe kesâ DeeOeej hej-
1. OeevÙe Ùee Deveepe keâer HeâmeueW- Fve HeâmeueeW kesâ oeves

Deveepe kesâ ¤he ceW Keeves kesâ keâece Deeles nQ~ pewmes Oeeve, iesntB,
cekeäkeâe, peew, pJeej, yeepeje Deeefo~

2. ouenveer HeâmeueW- Fve HeâmeueeW kesâ yeerpeeW keâe ØecegKe ¤he mes
Øeesšerve kesâ œeesleeW kesâ ¤he ceW (oeue) ØeÙeesie efkeâÙee peelee nw~
pewmes- cetbie, Go&, Ûevee, cešj, cemetj, meesÙeeyeerve Deeefo~

3. efleuenveer HeâmeueW- Fme Jeie& ceW ouenveer Je Deouenveer
meYeer HeâmeueW Deeleer nQ efpevekesâ yeerpeeW mes lesue Øeehle efkeâÙee peelee
nw~ pewmes mejmeeW, jeF&, leesefjÙeeb, metjpecetKeer, efleue Deeefo~

4.  jsMesoej HeâmeueWs- Fve HeâmeueeW mes jsMes Øeehle nesles nQ~
efpememes keâheÌ[e, yeesjs, šeš Je jmmee Deeefo lewÙeej neslee nw~
pewmes- keâheeme, petš, hešmeve, meveF& FlÙeeefo~

5. Ûeejs keâer HeâmeueW- Fve HeâmeueeW ceW heMegDeesb kesâ efueS Ûeeje
Øeehle neslee nw, pewmes yeepeje, kegâuLeer, pJeeje, ueesefyeÙee,
meeW", cekeäkeâe, yejmeerce, peF&, peew, vesefheÙej Ieeme, efieveerIeeme,
met[eve, mespeer Deeefo~

6. Meke&âje keâer HeâmeueW- efpevemes Meke&âje Øeehle efkeâÙee peelee nw~
7. peÌ[ leLee keâvoJeeueer HeâmeueW- Fvekeâer heefjJee|lele peÌ[eW

leLee leveeW keâes Keeves kesâ efueS ØeÙeesie keâjles nQ~ pewmes Deeuet,
Mekeâjkeâvo, Ûegkeâvoj, ieepej, cetueer Deeefo~

8. Göerhekeâ HeâmeueW- ÛeeÙe, lecyeeketâ, heesmle Je keâe@Heâer Fme Jeie&
keâer HeâmeueW nQ, efpememes Gòespevee efceueleer nw~

9. cemeeues keâer HeâmeueW- KegMeyet Je mJeeo kesâ efueS Fvekeâe
ØeÙeesie neslee nw~ pewmes peerje, OeefveÙee, DepeJeeFve, meeQHeâ,
heesoervee, nuoer, DeojKe, cesLeer, hÙeepe, efceÛe&, uenmegve,
lespeheòee Deeefo~

10. Hetâue Jeeueer HeâmeueW- Kejyetpee, lejyetpe, keâkeâÌ[er, Keerje,
eEmeIeeÌ[e, celeerjeJe, keâÛeje Deeefo Hetâue Jeeueer HeâmeueW nQ~

11. Deew<eefOe Jeeueer HeâmeueW- Fvekeâe ØeÙeesie Deew<eefOe kesâ ¤he ceW
neslee nw~ pewmes-leguemeer, cesLeer, heesoervee, Deeefo~
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12. jeshemLeueer HeâmeueW- Fve Jeie& ceW ÛeeÙe, keâe@Heâer ØecegKe Heâmeues nQ~
13. meypeer Jeeueer HeâmeueW- efpevekeâe ØeÙeesie meypeer kesâ ¤he ceW

neslee nw~ pewmes Ûegkeâvoj, efYeC[er, mesce, ieesYeer, yeQieve,
keâjsuee, cetueer, cešj, Meuepece, meueeo, hÙeepe Deeefo~

(Ie) Jevemheefle heefjJeej kesâ DeeOeej hej-
1. Ieeme heefjJeej- Oeeve, iesntB, peew, pJeej, yeepeje, cekeäkeâe,

ieVee Deeefo~
2. ouenve heefjJeej- cešj, Ûevee, cetbie, cemetj, Dejnj,

meesÙeeyeerve, meveF&, {QÛee, ueesefyeÙee~
3. mejmeeW heefjJeej- jeF&, leesjer~
4. keâheeme heefjJeej- keâheeme, hešmeve~
5. Deeuet heefjJeej- Deeuet, šceešj
6. petš heefjJeej- petš~
7. leermeer heefjJeej- leermeer~
8. metjpecegKeer- metjpecegKeer~
9. Deb[er heefjJeej- DeC[er~
10 Ûegkeâvoj heefjJeej- Ûegkeâvoj, yeLegDee~
11 keâöt, Keerje, keâkeâÌ[er, Kejyetpee, lejyetpee-
(*) HeâmeueeW kesâ efJeMes<e GheÙeesie kesâ DeeOeej hej-
1. vekeâoer HeâmeueW- FvnW yesÛekeâj efkeâmeeve DevÙe DeeJeMÙekeâleeDeesb

kesâ efueS Oeve pegšelee nw~ pewmes-Deeuet, ieVee, keâheeme, lecyeeketâ,
efceÛe& Deeefo~

2. DevleJe&leea HeâmeueW- oes HeâmeueeW kesâ yeerÛe kesâ Keeueer meceÙe
ceW GieeÙeer peeves Jeeueer HeâmeueW, pewmes- cetbie, peerje Deeefo~

3. keâerš Deekeâ<e&keâ HeâmeueW- cegKÙe Heâmeue keâes keâeršeW mes
yeÛeeves kesâ efueS Gmekesâ ÛeejeW lejHeâ Ssmeer HeâmeueW ueieeF& peeleer
nQ~ pewmes-keâheeme kesâ Kesle ceW ÛeejeW lejHeâ efYeC[er keâer Heâmeue
keâheeme keâes ueeue keâerš mes yeÛeeves kesâ efueS ueieeF& peeleer nw~

4. DeeJejCe HeâmeueW- Fme Jeie& keâer HeâmeueW Yetefce keâes DeeÛÚeefole
Dehejove mes yeÛeeleer nQ~ pewmes-cetbie,Go&t,ueesefyeÙee Deeefo~

5. njer Keeo- ce=oe ceW keâeye&efvekeâ heoeLe& yeÌ{eves kesâ efueS Fve
HeâmeueeW keâes Gieekeâj peceerve ceW oyee efoÙee peelee nw~ pewmes-
meveF&, {QÛee, Go&t, ueesefyeÙee, cees", yejmeerce Deeefo~

Keeo SJeb GJe&jkeâ- DeÛÚer Heâmeue uesves kesâ efueS heewOeeW keâes
Gvekesâ DeeJeMÙekeâ hees<ekeâ lelJeeW keâer Deehete|le keâjvee DeeJeMÙekeâ neslee
nw~ Yetefce hej pÙeeW-pÙeeW Kesleer keâer peeleer nw~ Gmekeâer GJe&jlee ceW keâceer
Deeleer peeleer nw Deewj FmeefueS GmeceW yeenj mes Keeo Deewj GJe&jkeâ osves
keâer pe¤jle nesleer nw~ 1950-51 kesâ oewjeve osMe ceW GJe&jkeâeW
keâer Kehele 0.07 efceefueÙeve šve hees<ekeâlJe (Sve.heer.kesâ.) kesâ mlej
mes yeÌ{keâj 1989-90 kesâ oewjeve hetJee&vegceeefvele Kehele ueieYeie
12.69 efceefueÙeve šve hees<ekeâ lelJe nQ~

Keeo- Jes meye heoeLe& pees Yetefce ceW efceueeÙes peeves hej Gmekeâer
GJe&jlee keâes yeÌ{eles nQ, Keeo keânueeles nQ~ Ùes Yetefce ceW heewOeeW keâer

efJeefYeVe hees<ekeâlelJeeW keâer cee$ee ceW Je=efæ keâjkesâ Yetefce keâer Yeeweflekeâ oMee
ceW megOeej keâjkesâ, Yetefce keâer peueOeejCe #ecelee ceW Je=efæ keâjkesâ leLee
Yetefce pewJe heoeLeeX keâes GheueyOe keâjkesâ GJe&jlee keâes yeÌ{eles nQ~ FmeceW
pewJe heoeLeeX keâer cee$ee DeefOekeâ, hej hees<ekeâlelJe keâce neslee nw~ pewmes
ieesyej keâer Keeo, keâcheesmš Deeefo~ FveceW ueieYeie meYeer hees<ekeâ lelJe
LeesÌ[er-LeesÌ[er cee$ee ceW GheueyOe nes peeles nQ~

veeFš^espeve, Heâe@mHeâesjme leLee heesšeMe keâes ØeeLeefcekeâ hees<ekeâ,
cesiveerefMeÙece, kewâefuMeÙece leLee iebOekeâ keâes efÉleerÙekeâ hees<ekeâ leLee
ueesne, ceQiveerpe, pemlee, yeesjesve, ceesefueefy[vece Je keäueesjeF[ Deeefo
keâes met#ce hees<ekeâ keânles nQ~

veeFš^espeve- heewOeeW keâer Jevemheefle Je=efæ keâjlee nw leLee njs jbie
keâes yeÌ{elee nw~ Ùen Heâe@mHeâesjme leLee heesšeMe kesâ ØeÙeesie keâe efveÙeb$eCe
keâjlee nw~ Fmekeâer keâceer mes Je=efæ ®keâ peeleer nw, heewOee heeruee nesves
ueielee nw leLee Glheeove keâce nes peelee nw~

HeâemHeâesjme- heewOes keâes cepeyetle yeveelee nw~ Ùen Heâmeue kesâ iegCe
keâes yeÌ{elee nw~ Ùen veF& keâesefMekeâeDeesb keâe efvecee&Ce keâjlee nw Deewj peÌ[
keâer Je=efæ keâjlee nw~ ouenveer HeâmeueeW kesâ efueS Fmekeâer efJeMes<e ¤he
mes DeeJeMÙekeâlee nesleer nw, keäÙeeWefkeâ menpeerJeer peerJeeCegDeesb kesâ efueS Ùen
lelJe efveleevle DeeJeMÙekeâ nw~

heesšsefMeÙece- Fve heewOeeW ceW keâeye&ve mJeebieerkeâjCe ef›eâÙee nesleer nw~
Fmekeâer keâceer mes ieVes, Ûegkeâvoj Deewj Deeuet ceW mšeÛe& keâce yeveelee
nw~ hetCe& nefjle yeveves kesâ efueS heesšsefMeÙece keâer DeeJeMÙekeâlee nesleer nw~

kewâefuMeÙece- Fmekeâer keâceer Deewj heewOeeW keâer peÌ[ Úesj mes cejves
ueieleer nQ Ùee Fmekeâer Je=efæ veneR nes heeleer nw~ cewiveerefMeÙece yeveeves ceW
keâece Deelee nw~ FmeefueS Fmekeâer keâceer mes hegjeves heòes heerues nesves ueieles
nQ~ cekeäkesâ ceW cewiveerefMeÙece keâer keâceer mes heòeeW hej meHesâo OeeefjÙeeB
efoKeleer nQ~ iebOekeâ heewOes kesâ leveeW keâes cepeyetleer oslee nw~ hÙeepe,
uenmegve, ieesYeer, cetueer, nuoer leLee cetbieHeâueer, Ûevee Deeefo ceW Fmekeâer
DeeJeMÙekeâlee nesleer nw~ Fmekeâer keâceer mes veÙes heòes heerues nesves ueieles
nQ~ peÌ[ leLee levee DemeeOeejCe ¤he mes uebyes nes peeles nQ~

cewiveerefMeÙece- Fmekeâer DevegheefmLeefle ceW heCe&nefjle veneR yevelee
nw~ efleuenveeW ceW Fmekeâer efJeMes<e ¤he mes DeeJeMÙekeâlee nesleer nw~
Fmekeâer keâceer mes HeâmeueeW kesâ Devegmeej heòeeW hej Oeyyes nes peeles nQ~
pewmes-keâheeme kesâ heòeeW ceW iegueeyeer, ueeue OeeefjÙeeB, meesÙeeyeerve ceW heerueer
OeeefjÙeeB leLee DeebJeues ceW Yetjs Oeyyes Deeles nQ~ ueesns keâer Deuhecee$ee keâer
DeeJeMÙekeâlee nesleer nw, heCe&nefjle kesâ yeveves kesâ meceÙe Fvekeâer GheefmLele
DeeJeMÙekeâ nw~
GJe&jkeâ osves keâer efJeefOeÙeeB-
(1) Keeo keâes Kesle ceW Úerškeâj efHeâj nue Deewj heeše ÛeueeÙee peelee

nw~ Fme efJeefOe mes Keeo keâe hetCe& ¤he mes Heâmeue Éeje GheÙeesie
veneR nes heelee nw~

(2) DeeOeeefjle Keeo osvee~ Heâmeue yeesves mes henues Keeo osves keâes
yesmeue [ŝeEmeie keânles nQ~
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(3) KeÌ[er Heâmeue ceW Keeo osvee KeÌ[er Heâmeue keâes ÚeRškeâj Keeo

efyeKesjvee~
(4) efveOee&efjle mLeeve hej GJe&jkeâ osvee-
(keâ) ef[^ue huesmeceWš- veeF& Ùee heesje Éeje GJe&jkeâ keâes kegâC[es

ceW [euee peelee nw~ yeerpe kesâ meeLe Keeo keâes GefÛele mLeeve hej
[eueves kesâ efueS meer[ keâce Heâe|šueeFpej ef[^ue keâe ØeÙeesie
keâjles nQ~

(Ke) yeQ[ huesmceWš- Heâmeue keâer hebefkeäle kesâ yeieue ceW Skeâ heóer
kesâ ¤he ceW GJe&jkeâ [euee peelee nw~

(ie) Ieesue kesâ ¤he cebs heCeeaÙe efÚÌ[keâeJe- peue ceW IegueveMeerue
GJe&jkeâ kesâ Ieesue yeveekeâj mØes Éeje heòeeW hej efÚÌ[keâles nQ~
ÙetefjÙee keâe heCeeaÙe efÚÌ[keâeJe keâeHeâer ueeYeØeo meeefyele ngDee nw~

Kej-heleJeej- pees heewOes efyevee yeesÙes KesleeW ceW Gie peeles nQ leLee
HeâmeueeW kesâ efueS meeOeejCeleÙee DeJeebÚveerÙe leLee neefvekeâejkeâ nesles nQ,
GvnW Kej-heleJeej keânles nQ~ Kej-heleJeej cegKÙe Heâmeue keâes keâF&
Øekeâej mes neefve hengBÛeeles nQ~ Kej-heleJeej keâe efveÙeb$eCe yengle ner
keâef"ve neslee nw keäÙeeWefkeâ keâF& Ssmes Kej-heleJeej nQ efpememes DelÙeefOekeâ
cee$ee ceW yeerpe yeveles nQ~ pewmes ÛeewueeF& kesâ Øeefle heewOee Skeâ ueeKe 80
npeej yeerpe yeveles nQ~ yeLegDee yeerpe 25-40 Je<e& yeeo Yeer Gie
mekeâlee nw~ keâeme keâer ueÌ[s 6 ceeršj lekeâ ienjer pee mekeâleer nQ~ kegâÚ
Kej-heleJeejeW keâes cegKÙe Heâmeue ceW henÛeevevee Yeer cegefMkeâue neslee nw~
pewmes- iesntB keâe ceecee~

KejheleJeej efveÙeb$eCe- KejheleJeej kesâ yeerpeeW keâes cegKÙe Heâmeue
yeerpe mes Deueie keâj osvee ÛeeefnS~ heMegDeeW keâes Kej-heleJeej kesâ yeerpe
jefnle Ûeeje efKeueevee ÛeeefnS~ Kesle mes KejheleJeej keâes Gmekeâe peerJeve
Ûe›eâ hetje nesves mes henues neLe mes GKeeÌ[keâj Deueie keâjvee ÛeeefnS~
ieceea kesâ efoveeW ceW pegleeF&, KesleeW ceW heeveer Yejvee, Kej-heleJeejeW keâes
peueevee, heleJeej, Heâmeue Ûe›eâ Deheveevee, ØeefleÙeesieer HeâmeueW ueieevee,
meceÙe ceW yegDeeF&, yeerpe, otye leLee keâleejeW keâer otjer keâe efJeMes<e OÙeeve
jKevee Deeefo kegâÚ GheeÙe nQ, efpememes Kej-heleJeejeW keâes yengle no
lekeâ efveÙebef$ele efkeâÙee pee mekeâlee nw~

yeerpe- DeÛÚer Heâmeue Glheeove kesâ efueS DeÛÚs yeerpe keâer
DeeJeMÙekeâlee nesleer nw~ yeerpe kesâ keâF& iegCekeâ nQ-
1. Øepevekeâ yeerpe- Ùen Megælece yeerpe neslee nw, efpemes heeohe

Øepevekeâ Kego Glhevve keâjles nQ~
2. DeeOeej yeerpe- Øepevekeâ yeerpe mes hewoe Fve yeerpeeW ceW ceevekeâeW

kesâ Devegmeej DeevegJebefMekeâ leLee Yeeweflekeâ Megælee yeveer jnleer nw~
3. hebpeerke=âle yeerpe- DeeOeej yeerpe mes Glhevve Fve yeerpeeW ceW Yeer

ceevekeâeW kesâ Devegmeej Megælee jKeer peeleer nw~
4. ØeceeefCele yeerpe-Ùes DeeOeej yeerpe Ùee hebpeerke=âle yeerpe mes lewÙeej

efkeâÙes peeles nQ Deewj efkeâmeeveeW keâes yeesDeeF& kesâ efueS efoÙes peeles nQ~
yeerpe efJekeâeme keâer Skeâ veerefle henueer Dekeäštyej, 1988 ueeiet

keâer ieF& efpemeceW Fme yeele hej peesj efoÙee ieÙee nw efkeâ Glheeove keâes

DeefOekeâlece keâjves kesâ efueS GÛÛe iegCeJeòee kesâ yeerpe ogefveÙee ceW peneB
mes Yeer GheueyOe neW, ueeS peeS~ 1980-90 ceW ØeceeefCele leLee
GÛÛekeâesefš kesâ 57.04 ueeKe eEkeäJešue yeerpeeW keâe efJelejCe efkeâÙee
ieÙee~ yeerpe heefjJenve hej ueieer ueeiele keâes keâce keâjves kesâ efueS
heefjJenve jepe meneÙelee Ùeespevee kesâ Devleie&le Oeve DeeJebefšle efkeâÙee
ieÙee~ JeejeCemeer ceW je°^erÙe yeerpe ØeefMe#eCe kesâvõ Keesuee ieÙee~

yeerpe DeefOeefveÙece, 1966 Deewj Fmekesâ lenle yeveeÙes ieÙes
efveÙeceeW ceW yeerpeeW keâer iegCeJeòee megefveefMÛele keâjves kesâ efueS ØeeJeOeeve
henues mes ner ceewpeto nQ~ je°^erÙe yeerpe efveiece keâer mLeehevee 1993
ceW keâer ieF& pees yeerpe keâer iegCeJeòee keâes efveÙebef$ele keâjleer nw~ YeejleerÙe
jepÙe Heâece& efveiece keâer mLeehevee kebâheveer DeefOeefveÙece, 1956 kesâ
lenle ke=âef<e Heâece& mLeeefhele keâjves Deewj Ûeueeves kesâ efueS Je<e& 1969
ceW keâer ieF& Leer~ efpemekeâe GösMÙe KeeÅeevvees, jsMesoej HeâmeueeW,
yeeieJeeveer HeâmeueeW, efleuenveeW, meefypeÙeeW Deewj HeâueeW kesâ yeerpe osMe kesâ
efJeefYevve YeeieeW ceW GheueyOe keâjvee Lee~

heeohe mebj#eCe- Heâmeue keâes neefve hengbÛeeves Jeeues Deveskeâ keâerš
nesles nQ~ efJeefYevve HeâmeueeW hej efJeefYevve Øekeâej kesâ keâerš ueieles nQ~
pewmes Ûevee, Dejnj, Deeuet Deewj meefypeÙeeW hej nsefueÙeesefhele keâerš,
Oeeve hej mšsce ueesjj, ueerHeâ Heâesu[j, keâeršW, ievvee hej yeesjme&,
mkesâue Fvmeskeäš Deewj heeFefjuee, keâheeme hej yeuesJeecme& FlÙeeefo~
Fvekesâ efveÙeb$eCe kesâ efueS je°^erÙe mlej hej ØeÙeeme peejer nw~ iÙeejn
keWâõerÙe pewefJekeâerÙe efveÙeb$eCe mšsMeveeW Deewj Skeâ hejpeerJeer mebJeOe&ve
FkeâeF& ceW yeÌ[s hewceeves hej efJeosMeer SJeb mJeosMeer hejpeerefJeÙeeW, hejYeef#eÙeeW
Deewj ke=âefce jesie pevekeâeW keâer 20 ØepeeefleÙeeW keâe 1990-91 kesâ
oewjeve heeueve keâj Gvekesâ ØeYeeJeeW keâe DeOÙeÙeve efkeâÙee ieÙee~
keâeršveeefMeÙeeW kesâ Glheeove leLee efveÙeb$eCe kesâ efueS keâeršveeMeer DeefOeefveÙece
1978 keâer Oeeje 9 (3) kesâ Devleie&le 12 keâeršveeefMeÙeeW keâe
1990-91 ceW hebpeerkeâjCe efkeâÙee ieÙee~
efšñer efveÙeb$eCe- kegâÚ Je<e& hetJe& efšñer keâe Øekeâeshe efpeme Heâmeue hej
neslee Lee Jen hetjer keâer hetjer ve° nes peeÙee keâjleer Leer~ efšñer kesâ
efveÙeb$eCe kesâ efueS jemeeÙeefvekeâ keâeršveeefMeÙeeW keâe ØeÙeesie DeefOekeâ
ØeYeeJeMeeueer veneR efmeæ ngDee, FmeefueS Fmekesâ pewefJekeâ efveÙeb$eCe hej
peesj efoÙee ieÙee nw~ Yeejle mejkeâej ves efšñer ÛesleeJeveer mebie"ve keâer
mLeehevee keâer nw pees jepemLeeve, iegpejele Deewj nefjÙeeCee ceW Fme hej
efveÙeb$eCe jKelee nw~ efšñer GhekeWâõ peesOehegj ceW Skeâ otj mebJesove
ØeÙeesieMeeuee Ûeeuet keâer ieÙeer nw~ peneB efveOee&efjle jsefiemleeveer #es$eeW ceW
efšefñÙeeW kesâ Øepeveve DeeJeemeeW mes otj mebJesove SpeWmeer nwojeyeeo mes
metÛevee Øeehle keâj Fmekeâe otj mebJesove keWâõ peesOehegj keâer meneÙelee mes
efJeMues<eCe efkeâÙee peelee nw Deewj efšefñÙeeW kesâ Øekeâeshe keâe Devegceeve
ueieeÙee peelee nw~


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heMegDeeW mes ceeveJe Deenej kesâ efueS otOe, ceebme leLee Deb[s efceueles
nQ~ Fmekesâ DeueeJee Tve, KeeueW, heMeg ceue-cet$e mes Keeo, ieesyej leLee
peueeJeve Yeer efceueles nQ~ heMegheeueve osMe keâer DeefOekeâebMe pevemebKÙee keâes
Skeâ jespeieej Øeoeve keâjlee nw~ osMe ceW ieewheMegDeeW keâer 26 vemueeW mes
DeefOekeâ Deewj YeQmeeW keâer meele vemueW ceevÙelee Øeehle nQ~ 1982 keâer heMeg
ieCevee kesâ Devegmeej nceejs osMe ceW 2620 ueeKe ieew peeleerÙe 1440
ueeKe YesÌ[e peeleerÙe heMeg, 2080 ueeKe peeleerÙe he#eer, 100 ueeKe
megDej leLee 30 ueeKe YeejJeener heMeg nQ~ osMe ceW otOe keâe Glheeove
1984-85 kesâ 145 ueeKe ceeršj šve mes yeÌ{keâj 1989 ceW
DevegceeveleÙee 514 ueeKe efcešefjkeâ šve nes ieÙee~

heMeg vemue efJekeâeme leLee DeefOekeâ Glheeove kesâ efueS Gvvele pece&
hueepce keâe Øemeej keâjves kesâ efueS ienve ieesheMeg efJekeâeme keâeÙe&›eâce
Dee@hejsMeve Heäue[ FueekeâeW mes yeenj efnefcele JeerÙe& ØeewÅeesefiekeâer veecekeâ
Ùeespevee ÛeueeÙeer pee jner nw~ heMeg efÛeefkeâlmee mebmLeeveeW Deewj heMeg
efÛeefkeâlmee meneÙelee kesâvõeW ceW ke=âef$ece ieYee&Oeeve Ùee efnefcele JeerÙe& ØeewÅeesefiekeâer
veecekeâ Ùeespevee ÛeueeÙeer pee jner nw~ heMeg efÛeefkeâlmee mebmLeeveeW Deewj heMeg
efÛeefkeâlmee meneÙelee kesâvõeW ceW ke=âef$ece ieYee&Oeeve Ùee efnefcele keâeÙe& ØeewÅeesefiekeâer
keâe Fmlesceeue efkeâÙee pee jne nw~ 1989-90 kesâ oewjeve efJeosMeer meeb[
kesâ JeerÙe& Éeje 122 ueeKe ke=âef$ece ieYee&Oeeve efkeâÙes ieÙes~ kegâÚskeâ mJeosMeer
efJeosMeer vemueeW kesâ Glke=â° meeb[eW kesâ Glheeove kesâ efueS osMe ceW meele
kesâvõerÙe heMeg Øepeveve Heâece& keâeÙe& keâj jns nQ~ Ùes Heâece& metjleieÌ{
(jepemLeeve), Oeecejes[ (iegpejele), efÛeheueercee Deewj efmeceueerieg[e (GÌ[ermee)
DeeueJeÌ{er (leefceuevee[g), DebosMehegj (GòejØeosMe) Deewj nmmej heóe
(keâvee&škeâ) ceW efmLele nw~ heMegheeueve ceW efJekeâeme Deewj Øeeslmeenve kesâ efueS
Jeeruespe mkeâerce ØeLece hebÛeJe<eeaÙe Ùeespevee ceW FbšWefmeJe kewâšue [sJeueheceWš
mkeâerce ÛeewLeer hebÛeJe<eeaÙe Ùeespevee ceW Dee@ue Fbef[Ùee keâes-Deejef[vesšs[
Øeespeskeäš Heâe@j [sJeueheceWš heeBÛeJeer hebÛeJe<eeaÙe Ùeespevee ceW ÛeueeÙeer ieF& nw~

ieeÙe

YeejleerÙe vemue keâes Ùetjeshe leLee oef#eCe Decesefjkeâe ceW
pesyeg leLee ÙetveeFšs[ mšsšdme ceW yeÇÿee Ùee yeÇeÿeCe keânles nQ~

ceejJeeÌ[er vemue- Dece=lecenue (cewmetj), meerleeceÌ{er yeeÛeewj (efyenej)
yejiej (keâesÙebyeštj), PeeCieer (Dekeâesuee, Decenoveiej, veeefmekeâ),
nwefuekeâj (yegbosueKeb[, yeeboe G.Øe.) veeieewj, veerkeâejer, efmeefj~

ogOee¤ vemueW- osJeueer (Gòej heefMÛece, DeebOeÇØeosMe, 700-
1000 ueeršj otOe 30 efoveeW kesâ Skeâ yÙeele ceW efiejer oef#eCe
keâeef"ÙeeJee[ Deewj petveeieÌ{ 1100 ueeršj) meenerJeeue Ùee
ceevšieescejer (ceesvšieescejer heeefkeâmleeve, 1350-3200 ueeršj)
Deeefo~

efÉkeâepeer vemueW- (otOe leLee YeejJeejer oesveeW) iegDeeueeJe (JeOee&,
efÚvoJeeÌ[e, ceOÙeØeosMe) nefjÙeeCee (iegÌ[ieeBJe Deewj efouueer)
keâebkeâjspe (keâÛÚ) ke=â<Ce Ieešer vemue ke=â<Cee veoer keâer Ieešer,
ceneje°^ Deewj keâvee&škeâ cesJeeÌ[ Ùee keâesmeer ceLegje DebieesefueÙee
vesueewj (DeebOeÇØeosMe) je"er Leejheekeâj Deeefo~

efJeosMeer vemueW- pemeea (pemeÉerhe Fbieefueme Ûewveue, 13,296
ueeršj otOe, 365 efoveeW ceW ne@uemšerve) (ne@ueQ[ 1995)
yeÇeGve mJeerMe (mJeeršdpeueQ[ 1580 ueeršj) js[ [sve ([sveceeke&â)
pemeea~

YeQme keâer vemueW- peeHeâjJeeoea (keâeef"ÙeeJeeÌ[ keâe ieerjyeve cesnmeevee)
yeÌ[ewoe (cegje&, hebpeeye, nefjÙeeCee, efouueer), veeiehegjer-ceOÙe
leLee oef#eCeer Yeejle veerueer ceevšieescejer heeefkeâmleeve, efHeâjespehegj
(hebpeeye), metjleer (iegpejele)~

ogOee¤ heMeg Deenej-Ûeeje- ouenveer HeâmeueeW keâe Je Deouenveer
HeâmeueeW keâe Yetmee, cekeäkeâe, pJeej leLee Fmekesâ meeF&uespe
(DeÛeeS) yejmeerce, peF&, peew, neLeerIeeme Deeefo~

oevee- cekeäkesâ keâe oevee, pJeej (74 ØeefleMele heÛeveerÙe Øeesšerve)
keâheeme yeerpe (80 ØeefleMele heÛeveerÙe Øeesšerve Dejnj 29
ØeefleMele heeÛeveMeerue Øeesšerve) iesntB keâer Yetmeer, ÛeeJeue keâer Yetmeer
(959 ØeefleMele) Meerje Deeefo~

efJešeefceve, Keefvepe ueJeCe leLee peue keâer mecegefÛele cee$ee keâe Deenej
ceW nesvee DeeJeMÙekeâ nw~ Fvekeâer keâceer mes Fvekeâer nervelee kesâ
efJeefMe° ue#eCe Glhevve nesles nQ~

heMeg keâe iece& nesvee- peye ceeoe heMeg, vej heMeg mes efceueves kesâ
ue#eCe efoKeeleer nw lees Gme DeJemLee keâes heMeg keâe iece& nesvee
keânles nQ~ ieeÙe ceW 6 mes 36 Iebšs Ùee Deewmeleve 18 Iebšs leLee
yeefÚÙee ceW 15 iece& keâeue neslee nw~ meeb[ mes efceueeves keâe
GefÛele meceÙe Gme keâeue kesâ ceOÙe mes Devle lekeâ neslee nw~
ceeoe YeQme 21-23 efoveeW yeeo Fmes oesnjeleer nw Deewj Ùen
keâeue 18 mes 36 Iebšs keâe neslee nw~ efpeleves efoveeW yeeo iece&
keâeue ognjeÙee peelee nw Gmes penleg keâeue keânles nQ~

¹ãÍãì¹ããÊã¶ã ( Animal Husbandry)
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ieeÙeeW ceW JeÙemkeâlee Deeves keâe meceÙe Gmekeâer vemue, Deenej, mJeemLÙe,

JeeleeJejCe Deeefo hej efveYe&j keâjlee nw~ Yeejle ceW leerve Je<e& keâer
Gceü ceW Ùen DeJemLee Deeleer nw peyeefkeâ DeefOekeâebMe efJeosMeer
vemueeW ceW Ùes 18 cenerves mes 2 Je<e& keâer Gceü mes Dee peeleer nw~

ieYe&keâeue- ieYe&OeejCe mes yeÛÛee osves keâer DeJeefOe keâes ieYe&keâeue
keânles nQ~ ieeÙe kesâ efueS Ùen keâeue 280 efoveeW keâe nw,
peyeefkeâ YeQme kesâ efueS Ùen 310 + 5 efoveeW keâe neslee nw~

ke=âef$ece ieYee&Oeeve-

meeb[ kesâ JeerÙe& keâes ieeÙe keâer Ùeesefve ceW ØeeflemLeeefhele keâjves keâes
ke=âef$ece ieYee&Oeeve keânles nQ~ Gòece vemue kesâ meeb[ keâe JeerÙe&
Gmes ke=âef$ece ¤he mes Gòesefpele keâj meb«en efkeâÙee peelee nw,
efpemes efnefcele keâjkesâ megjef#ele jKee peelee nw~ ieeÙe kesâ iece&
nesves hej ke=âef$ece ieYe&OeejCe keâer ef›eâÙee keâer peeleer nw~
YeütCe ØelÙeejesheCe- DeÛÚer vemue kesâ ieeÙe Ùee YeQme mes Deb[e Øeehle

keâj Gmes Gòece vemue kesâ meeb[ kesâ JeerÙe& mes ke=âef$ece ceeOÙece mes
efve<esefÛele efkeâÙee peelee nw Deewj YeütCe kesâ ¤he ceW Fmekesâ ØelÙeejesheCe
kesâ efueS lewÙeej efkeâÙes ieÙes efkeâmeer ieeÙe, YeQme cebs ØelÙeejesefhele keâj
efoÙee peelee nw~ Ùen Øeef›eâÙee Deemeeve veneR nw, keäÙeeWefkeâ efpeme
ieeÙe ceW ØelÙeejesheCe keâjvee neslee nw Gmekesâ neceexve mlej keâes
henues mes efveÙebef$ele keâj ieYee&Oeeve kesâ ueeÙekeâ yeveevee neslee nw~
ke=âef$ece ceeOÙece ceW YeütCe lewÙeej keâjvee Yeer keâeHeâer cenBiee neslee
nw, FmeefueS Ùen MeesOe keâeÙe& lekeâ meerefcele nw~ DeÛÚer vemue
kesâ heMegDeeW kesâ Glheeove kesâ efueS Ùen yengle GheÙegkeäle Øeef›eâÙee
nw~

yeÚÌ[s-yeefÚÙeeW keâer osKeYeeue- yeÚÌ[s kesâ pevce kesâ yeeo ieeÙe
mes pees ØeLece otOe efvekeâuelee nw Gmes Keerme keânles nQ~ Fmes yeÛÛes
keâes osvee keâeHeâer ueeYeØeo neslee nw~ Fmemes yeÛÛes ceW jesiejesOeer
#ecelee Deeleer nw~ FmeceW efJešeefceve keâer Yeer heÙee&hle cee$ee nesleer
nw~ yeÛÛeeW keâes otOe efheueeves kesâ oes lejerkesâ nes mekeâles nQ-

(1) ceeB mes meerOee otOe efheueevee leLee
(2) yeÛÛes keâes ceeB mes Deueie jKekeâj otOe efheueevee~
yeÛÛes keâes ceeB mes otj jKekeâj otOe efheueeves mes yeÛÛes kesâ cej peeves hej
ceeB kesâ otOe ve osves keâer hejsMeeveer pees Dekeämej henueer efJeefOe ceW Deeleer
nw, Jener nesleer nw leLee yeÛÛes keâes otmejer heewef°keâ KeeÅe Yeer Deemeeveer
mes oer pee mekeâleer nw~ Skeâ efveefMÛele Gceü kesâ yeeo yeÛÛes keâes "esme
Deenej osvee ÛeeefnÙes~
meeRiejesOeve- meeRie keâes nševes keâes meeRie-jesOeve Ùee ef[yeeE[ie keânles

nQ~ meeRie keâueer keâes keâce Gceü ceW ner ve° keâj osvee ef[yeeE[ie
keânueelee nw~ Fmekesâ keâF& lejerkesâ nQ~ pewmes Deejer mes keâeškeâj
Ùee ef[yeeE[ie kesâ efueS keâe@efmškeâ mšerue efJeefOe, ne@š DeeÙejve
efJeefOe Deeefo ef[yeeE[ie pevce kesâ 10 efove yeeo keâjles nQ~

yeefOeÙeekeâjCe- vej yeÚÌ[s keâes Øepeveve #ecelee mes cegkeäle keâjves kesâ
efueS yeefOeÙee efkeâÙee peelee nw~ Fmekesâ keâF& lejerkesâ nQ-

(1) DeC[keâesMe keâes nLeewÌ[s Ùee helLej mes Ûeesš ceejkeâj yeefOeÙee
keâjvee keâeHeâer hegjevee Deewj ›etâj lejerkeâe nw~

(2) Fueemš̂sšj jyej kesâ meKle Úuues keâes DeC[keâesMe hej ÛeÌ{e osles
nQ~

(3) yege|[peeW keâe mšŝšj Fme GhekeâjCe Éeje mhejceesefškeâ keâe[& keâes
keâeš efoÙee peelee nw~

(4) Dee@hejsMeve Éeje~
eEšmej yegue- ieeÙeeW kesâ iece& nesves hej helee ueieeves kesâ efueS Fvekeâe

GheÙeesie neslee nw~ Ùes Jes meeb[ nesles nQ, efpevekeâer Øepeveve-#ecelee
ve° keâj oer peeleer nw, hejbleg keâecesÛÚe yeveer jnleer nw Fvekeâer
Úeleer hej jbie ueiee efoÙee peelee nw, efpememes Ùen efpeme ieeÙe
hej Heâebolee nw, GmeceW jbie ueie peeves mes Gmes henÛeevee pee
mekesâ~

iees heMegDeeW kesâ hejpeerJeer (1) yee¢e hejpeerJeer-m›etâ Jece&, «eJe, pebt,
efjbie Jece&, cekeäKeer, nesve&HeäueeF&, mšyeueHeäueeF&, ceÛÚj, šerkeâme
leLee ceeFšme (2) DevleŠ hejpeerJeer keâe@keämeerefjÙee, yeJesmeerÙee,
ueerJej Heäuetkeâ Deeefo~

meb›eâecekeâ yeerceeefjÙeeB-

efjv[j hesmš- efJe<eeCeg jesieeW ceW Ùen ØeeCeIeelekeâ neslee nw~ FmeceW
GÛÛe leehe, nes"eW, cemetÌ[eW Deewj peerYe keâer efveÛeueer melen hej
Deumej leLee yeoyetoej omle neslee nw~ Fmekesâ efueS Jewkeämeerve
GheueyOe nw~

nsceesjsefpekeâ meshšermeerefceÙee- GÛÛe leehe, ØeeCeIeelekeâ jesie nw~
keâesF& keâejiej oJee veneR~

yuewkeâ keäJeešj- peerJeeCeg mes nesves Jeeuee ØeeCeIeelekeâ jesie, pees 6
cenerves mes 2 Je<e& kesâ iees heMeg ceW neslee nw~ leeheceeve ceW Skeâe-
Skeâ Je=efæ oo& kesâ meeLe metpeve, keâesF& ØeYeeJeer oJee veneR, hej
Jewkeämeerve GheueyOe nw~

ÛesÛekeâ- efJe<eeCeg jesie, nukeâe yegKeej, lJeÛee hej oeves, yeÛeeves kesâ
efueS Jewkeämeerve GheueyOe nw~

yeÇtMesueesMeerme- pevce mes Skeâ mehleen lekeâ kesâ heMegDeeW ceW yegKeej,
peerJeeCeg jesie, ieYe&heele Yeer nes mekeâlee nw~

#eÙe jesie- peerJeeCeg jesie, Yeejnervelee, peesÌ[eW keâer metpeve, metKeer
Keebmeer~ Ùen jesie ceveg<Ùe ceW Yeer nes mekeâlee nw~

SvLeÇskeäme- Fme jesie ceW DeÛeevekeâ ce=lÙeg, yegKeej veekeâ mes Ketve leLee
iegoe Deevee, Jewkeämeerve GheueyOe nw~ Fmekesâ peerJeeCeg mheesj
yeveekeâj 60 Je<eeX lekeâ peerefJele jn mekeâles nQ~ FmeefueS FmeceW
cejs heMeg keâe heesmšceeš&ce veneR efkeâÙee peelee nw~ Ùen jesie
ceveg<Ùe ceW Yeer nes mekeâlee nw~
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cesmšeFšerme- peerJeeCeg jesie, Leve ceW metpeve leLee oo& SCšeryeeÙeesefškeâ

kesâ ØeÙeesie mes Fueepe efkeâÙee peelee nw~
Kegj hekeâe cegBn hekeâe- DelÙeefOekeâ meb›eâecekeâ jesie~ peerYe, neW",

ieuee leLee Kegj kesâ heeme lJeÛee hej Úeues Leve hej Yeer ØeYeeJe
osKee peelee nw~ Jewkeämeerve GheueyOe nw~

Jeeš&me- efJe<eeCeg jesie, ieo&ve leLee efmej hej HeâesÌ[s Jewkeämeerve GheueyOe
nw~

keâeHeâ mkeâe@j- veÙes pevces yeÚÌ[eW kesâ efueS Ieelekeâ jesie~
Demeb›eâecekeâ jesie- efJe<ewues heewOes- metKes kesâ ceewmece kesâ kegâÚ heewOeeW

ceW Je=efæ ®keâ peeleer nw Deewj FmeceW Øetefmekeâ Decue pecee nesves
mes Ùen heMeg kesâ efueS efJe<ewuee neslee nw~

efceukeâ yeerJej : kewâefuMeÙece keâer keâceer mes, efkeâšesMeermeŠ yuesš,
šerchewveeFefšMe~

YesÌ[

YesÌ[eW keâer mebKÙee ceW Yeejle keâe efJeMJe ceW Ú"e mLeeve
nw~ 1984-85 kesâ oewjeve 30 efceefueÙeve efkeâ.«ee. Tve
Glheeove keâe Devegceeve Lee, pees 1989-90 kesâ oewjeve
41.7 efceefueÙeve efkeâ.«ee. lekeâ hengBÛeves keâer DeeMee nw~
efheÚues 30 Je<eeX ceW 28000 mes DeefOekeâ jeÙeyeesuesš,
¤meer cesjervees, DeemšŝefueÙee cesjervees, keâesjer[sue leLee HeâeueoeLe&
YesÌ[eW keâe Decesefjkeâe, ¤me leLee Deemš^sefueÙee mes DeeÙeele
efkeâÙee ieÙee~ 1990 ceW Glheeove, hejer#eCe Deewj Gòece
Glheeove meece«eer kesâ efJemleej kesâ efueS 1350 YesÌ[eW keâes
Decesefjkeâe mes DeeÙeele efkeâÙee ieÙee~ kesâvõerÙe YesÌ[ Øepeveve
Heâece& efnmeej ceW efmLele nw~
YesÌ[ keâer vemueW- YeeKejJeeue, iegjspe, keâ®Cee, ieöer Ùee ceojJeen,

jecehegj yeMeerj, ueesner, yeerkeâevesjer, ceejJeejer, kegâÛeer, keâef"ÙeeJeejer,
okeäkeâveer, vesueewjer, yesuuejer Deeefo~

ieYe&keâeue- ieYe&keâeue Jen keâeue nw peye JeÙemkeâ ceeoe YesÌ[ vej
YesÌ[ mes efceueves keâe ue#eCe efoKeeleer nw Fmekeâer DeJeefOe 1 mes 3
efove nesleer nw pees 17 mes 19 efoveeW yeeo ognjeF& peeleer nw~ YesÌ[
cegKÙele: meeue ceW leerve yeej ceeÛe&, DeØewue, petve-pegueeF& leLee

Dekeäštyej-veJecyej ceW ieYe&OeejCe keâjleer nw~ YesÌ[ ceW ieYe&keâeue Ùee
ieYee&JeefOe 142 mes 152 efoveeW keâe Ùee Deewmelece 147 efoveeW
keâe neslee nw~

YesÌ[ ceW šQieeRie DeLee&led Øepeveve keâeue mes henves Tve nševee, DeeF&ie
DeLee&led DeeBKe kesâ heeme mes Tve keâes nševee, jerieeRie DeLee&led vej
YesÌ[ kesâ hesš leLee peveve Debie kesâ heeme mes Tve nševes keâe keâeÙe&
efkeâÙee peevee pe¤jer neslee nw~ Fmekesâ yebOÙeekeâjCe kesâ Jener lejerkesâ
DeheveeÙes peeles nQ pees DevÙe ieesheMegDeesb ceW keâjles nQ~ [e@ieerkeâ Ùee
hetbo keâešves keâe keâeÙe& yebOÙeekeâjCe kesâ yeeo Ûeeketâ mes, iece& ueesns
mes Ùee jyej kesâ Úuues Ùee Fcemkegâuesšj mes keâjles nQ~ YesÌ[eW keâes
efÛeefvnle keâjves kesâ efueS jbie, Oeeleg lewie, FÙej yeÇesÛe keâe ØeÙeesie
keâjles nQ~ YesÌ[eW kesâ meb›eâecekeâ jesie-hewj keâe meÌ[vee, SÛe.Sme.
SvLeÇskeäme, eEj[jhesmš, yuewkeâ keäJeeš&j, ÛesÛekeâ Deeefo nQ~

Demeb›eâecekeâ jesie- cÙetceesefveÙee, vesJeue Fve, yueeš omle Deeefo~
YesÌ[ mes Øeehle Tve kesâ Øekeâej- peesMeerÙee Š meHesâo, ienje,

nukeâe heeruee, nukeâe Yetje~
nveeF&- meHesâo Yetje jepehetlevee- meHesâo, heeruee, Yetje~
yeerkeâevesjer- DelÙeefOekeâ meHesâo, nukeâe heeruee, ienje heeruee efyeÇefÛeceŠ

meHesâo Yetje~
ceejJeej- meHesâo, heeruee, YetjeKeeRÛeer ngF& TveŠ meHesâo, Yetje~
yeerJej- meHesâo, heeruee, Yetje~

yekeâjer

ØecegKe vemueW- peceveeheejer (Éerkeâepeer), yejyejer (ogOee¤, yeerleue
Ùee Dece=lemej vemue, metjleer (ogOee¤), keâMceerjer, ieæer, Ûecyee,
heMceervee (heMceervee Tve Fme mes efceuelee nw~) ceejJeejer, ceeueeJeejer,
yebieeue, yekeâjer, osMeer~
yekeâjer ceW ieYe&keâeue- Ùen oes mes leerve efoveeW keâe neslee nw, pees
12-13 efoveeW kesâ yeeo ognjeF& peeleer nw~ ieYee&JeefOe 145-152
efove Ùee Deewmeleve 150 efoveeW keâer nesleer nw~
meb›eâecekeâ jesie- peerJeeCeg jesie, SvLeÇskeäme, yeÇtMeueesmeme Ùee ceeuše
yegKeje, efJeefyeÇDeesefMeme, cesmešeFefšMe omle Deeefo~
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efJe<eeCeg jesie- SHeâ.Sce.[er., ÛesÛekeâ, efj[hesmš~
hejpeerJeer- šerkeâ petB, ceeFšme, keâeskeämeeref[Deesefmeme, š^eFkeâesceesjer
Deeefmeme Deeefo~
Demeb›eâecekeâ jesie- efceukeâ efHeâJej, yeesve Ûesyeerie, yueewš
(šerchewveeFšerMe) Ûeewkeâ Deeefo~

IeesÌ[e

IeesÌ[eW keâer YeejleerÙe vemueW keâebefšÙeeJeeÌ[er, ceejJeeÌ[er, YetefleÙee, ceveerhegjer,
mheerš leLee yuetÛeer, efnpeeF& Deewj Deveceesue heeefkeâmleeveer vemueW nQ~
IeesÌ[s ceW JeÙemkeâlee 15 mes 18cenerveeW ceW Dee peeleer nw~ ieYe&keâeue 7
mes 9 efoveeW lekeâ jnlee nw Deewj 15 mes 18 efoveeW yeeo ognjeÙee peelee
nw~ ieYee&JeefOe 340 efoveeW keâer nesleer nw~

ieOee

 ØecegKe vemue FefpehšerÙeve meHesâo, ocewmkeâce, hejefMeÙeve, Dejye,
øeâebme keâe heesDeeFše@ve Deeefo nQ~ FmeceW JeÙemkeâlee {eF& ceW leerve Je<eeX
ceW Deeleer nw~ ieYe&keâeue 3 mes 7 efoveeW keâe neslee nw pees 21 mes 28
efoveeW lekeâ ognjeÙee peelee nw~ peyeefkeâ Skeâ ieOee 16 mes 17 Je<eeX
lekeâ keâece keâjlee nw~

TBš
TBšeW keâer oes peeefleÙeeB nesleer nQ-
1. yewkeäš^erÙeve, efpemeceW oes nche nesles nQ leLee
2. DejefyeÙeve Ùee [êsces[jer TBš, efpemeceW Skeâ nche neslee nw~ Fmekeâer
YeejleerÙe vemue cewoeveer TBš, heneÌ[er TBš nesles nQ~ cewoeveer TBš ceW
ce¤mLeueer TBš Deeles nQ~
Skeâ ceeoe TBš Ûeej Je<e& ceW JeÙemkeâ Øeehle keâjleer nw~ vej TBš meeue
ceW efmeHe&â veJecyej mes HeâjJejer lekeâ ner Øepeveve keâeÙe& keâjlee nw~ (Skeâ
ceewmece ceW 30-50 ceeoe mes) ieYee&JeefOe 375 mes 392 efoveeW keâer
nesleer nw~ Skeâ yeej ceW Skeâ ner yeÛÛee osleer nw~

megDej
ØecegKe vemue- keâvš^er heerie, ueepe& neFš, Ùeeke&âMeeÙej, ceer[ue
Ùeeke&âMeeÙej, Jeke&âMeeÙej Deeefo YeejleerÙe leLee Ûesme neFš, šdÙetje@keâ,
[sefveMe, nwcheMeeÙej Deeefo heesuewC[, Ûeerve leLee še@ceJeLe&, JesMeskeäme
meñue yeQkeâ Deeefo efJeosMeer vemues nQ~ Fvekeâe Øepeveve ceewmece Deiemle-
efmelecyej leLee HeâjJejer-ceeÛe& neslee nw~ ieYe&keâeue, 40-50 IebšeW keâe
neslee nw Deewj ieYee&JeefOe 112 mes 115 efoveeW keâer nesleer nw~
megDej kesâ jesie- nece& keâeueje (mheeFve efHeâJej), mJeeFve Fefjefmehewueme,
yeÇtmesueesefMeme, mJeeF& heeskeäme (ÛesÛekeâ) SHeâ.Sce.[er. mJeeFve Heäuewie
(SÛe.Sme.) vesJeue Fue. efheieuesš FbHeäÙetSpee, SvLeÇskeäme, šer.yeer.~
hejpeerJeer- ieesueke=âefce, uebieJece&, ceWpe leLee petb~
kegâkeäkegâš- Fmekesâ Devleie&le cegieea, yeleKe, škeâea, ieerveer heeGue
Deeefo Deeleer nQ~ osMe ceW Deb[eW keâe Glheeove pees efkeâ 1984-85
ceW ueieYeie 14 efyeefueÙeve Lee~ meeleJeeR hebÛeJe<eeaÙe Ùeespevee ceW keâjerye
43 ØeefleMele Je=efæ kesâ meeLe, 1989-90 kesâ oewjeve 20 efyeefueÙeve
hengBÛe ieÙee nw~ nsmmej heóe, cegcyeF&, YegJevesMJej Deewj Ûeb[erieÌ{ ceW
Ûeej kegâkeäkegâš Øepeveve Heâece& Deeefo Deb[e leLee ceebme Gleeheove Jeeues
vemueeW kesâ efueS keâeÙe& keâj jns nQ~ kesâvõerÙe yeleKe Øepeveve Heâece&
nwmmeejÚóe (keâvee&škeâ) ceW efmLele nw~
cege|ieÙeeW keâer vemueW- osMeerŠ- Smeue, Ûeeróeieebiee, vÙet nwcheeMeeÙej,
neFš uesieneve, keâese|veÙe, mšeueehe&, ueeFšmemeskeäme, neFšje@keâ leLee
neFš keâese|veMe~
jesie- meeueceesvesyuesefMeme, keâeskeämeermeef[DeesefMeme, uÙet kewâmšueef[meerme
Ùee jeveer MJesle ef[meerpe, meb›eâecekeâ keâesjeFpee, yeÇeskeâeFefšme, ›eâesefvekeâ
jsmšheeFjs šjer ef[meerpe~ uewefjieeš̂s[šerMe, efuecheewjsšesefMeme Ùee SJeerÙeve
uÙetkeâesefMeme keâchueskeäme HeâeGve heekeäme Ùee meesj ns[, HeâeFue keâeueje,
šer.Jeer. nemšesceesveerSefMeme, meke&âme ef[meerpe Deeefo~
hejpeerJeerŠ ueepe& jeGv[Jece&, meerkeâue Jece&, Heâerleeke=âefce, petb, ceeFšdme
leLee šerkeäme Deeefo~


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efJeefJeOe

Jew%eeefvekeâ Ùeb$e
Deeušerceeršj Fmemes efJeceeveeW keâer TBÛeeF& veeheer peeleer nw~
Sceeršj Fmemes ScheerÙeme& ceW efJeÅegle Oeeje keâes veehee peelee nw~
Sefveceesceeršj Fmemes JeeÙeg keâer Meefkeäle leLee ieefle keâes veehee peelee nw~
Deeef[Ùeesceeršj Ùen ceveg<Ùe Éeje OJeefve kesâ megveves keâer #ecelee keâes ceeheves Jeeuee Ùev$e nw~
Deesef[ÙeesHeâesve Fmes ueesie megveves ceW meneÙelee ceW efueS keâeve kesâ ueieeles nQ~
yesjes«eeHeâ Ùen JeeÙegceC[ue ceW oeye ceW nesves Jeeues heefjJele&ve keâes veehelee nw Deewj mJeleŠ ner Fmekeâe «eeHeâ yevee oslee nw~
yeeFveeskegâueme& Fmemes otj efmLele JemlegSB mhe„ osKeer pee mekeâleer nQ~
kewâueerheme& Fmemes ieesue JemlegDeeW kesâ Yeerlejer leLee yeenjer JÙeeme keâes veehee pee mekeâlee nw~ Fmemes ceesšeF& Yeer veeheer pee mekeâleer nw~
kewâueesjerceeršj Fmemes T<cee keâer cee$ee ceeheer peeleer nw~
keâejef[Ùees«eece Fmemes ùoÙe jesie mes «eefmele JÙeefkeäle keâer ùoÙe ieefle keâer peeBÛe keâer peeleer nw~
Sheer[eÙemkeâeshe Fme Ùeb$e kesâ Éeje DeheejoMe&keâ efÛe$e heox hej efoKeeS pee mekeâles nQ~
Ùetef[Deesceeršj Fmekesâ Éeje iewmeeW ceW jemeeÙeefvekeâ ef›eâÙee kesâ keâejCe nesves Jeeues DeeÙeleve kesâ heefjJele&veeW keâes veehee peelee nw~
Hesâoesceeršj Fmemes mecegõ keâer ienjeF& veeheer peeleer nw~
«eeceesHeâesve Fme GhekeâjCe kesâ Éeje efjkeâe[& hej Debefkeâle OJeefve lejbieeW keâes hegveŠGlheeefole efkeâÙee pee mekeâlee nw Deewj megvee pee mekeâlee nw~
neF«eesceeršj Fmemes JeeÙegceC[ue ceW JÙeehle Deeõ&lee veeheer peeleer nw~
neF[êsHeâesve Fmemes heeveer ceW OJeefve keâes Debefkeâle efkeâÙee peelee nw~
uewkeâdDeesceeršj Fmemes iewmeeW keâe oeye %eele keâjles nQ~
ceeF›eâesmkeâeshe yengle ner met#ce JemlegDeeW keâes Fme GhekeâjCe Éeje DeeJeOe&ve keâjkesâ osKee peelee nw~
ceeF›eâesšesce Fmes efkeâmeer Jemleg keâes yengle heleues-heleues YeeieeW ceW keâešves kesâ keâece ceW ueeÙee peelee nw~
hesefjmkeâeshe Fmekesâ Éeje peye heve[gyyeer heeveer kesâ Devoj nesleer nw lees heeveer keâer melen keâe DeJeueeskeâve keâj mekeâles nQ Deewj FmeceW

yew"s ueesie efyevee efkeâmeer kesâ peeves ngS, efyevee efkeâmeer yeeOee kesâ yeenjer nueÛeueW %eele keâj mekeâles nQ~
Heâesvees«eece Fmemes OJeefve keâer lejbieeW keâes hegve: OJeefve ceW heefjJee|lele efkeâÙee peelee nw~
Heâesšes kewâceje Fmemes Heâesšes«eeHeâ ueskeâj kewâefcekeâume keâer meneÙelee mes Fmes [sJeuehe efkeâÙee peelee nw~ leeefkeâ mener efÛe$e-yevekeâj efvekeâues~
heesšesefvMeÙeesceeršj Ùen efkeâmeer mesue kesâ efJeÅegle Jeenkeâ yeue leLee leej kesâ efmejeW kesâ efJeYeJeevlej keâer veehe keâjlee nw~
jsef[Ùesšj Ùen keâejeW leLee ieeefÌ[ÙeeW kesâ FbpeveeW keâes "C[e keâjves Jeeuee GhekeâjCe nw~
jsveiespe Fmemes efkeâmeer efJeMes<e mLeeve hej ngF& Je<ee& keâer cee$ee veeheer peeleer nw~
jsef[Ùeesceeršj Fme Ùeb$e Éeje efJeefkeâjCe Tpee& keâer leerJeÇlee keâes veehee peelee nw~
efmemcees«eeHeâ Fme Ùeb$e mes he=LJeer keâer melen hej Deeves Jeeues Yetkeâche kesâ PeškeâeW keâe mJele: ner «eeHeâ efÛeef$ele neslee nw~
mheskeäš̂erceeršj Fme Ùeb$e kesâ ceeOÙece mes mheskeäš̂ce keâer Glheefòe keâer peeleer nw~ efpememes efkeâ efJeefYeVe efkeâjCeeW kesâ lejbie owOÙe& keâes veehee pee mekesâ~
mheer[esceeršj Fmemes efkeâmeer ceesšj ieeÌ[er keâer Ûeeueve ieefle %eele keâer peeleer nw~
mHewâjesceeršj Fmemes Oejeleue keâer Je›eâlee veeheer peeleer nw~
efmHeâiceescesveerceeršj Fmemes OeceefveÙeeW ceW yenves Jeeues jkeäle keâe oeye veehee peelee nw~
mšerefjÙeesmkeâeshe Ùen Skeâ Øekeâej keâe Gòece yeeFveeskegâuej nw~ Fmemes efkeâmeer efÉefJeceerÙe efÛe$e keâes Yeueer-YeeBefle osKee pee mekeâlee nw~
mšsLesmkeâeshe Fmemes ùoÙe leLee HesâHeâÌ[eW keâer DeeJeepe keâes megvee pee mekeâlee nw Deewj jesie kesâ ue#eCe %eele efkeâS pee mekeâles nQ~
šwkeâesceeršj Fmemes JeeÙegÙeeveeW leLee ceesšj yeesšeW keâer ieefle veeheer peeleer nw~
šsefuemkeâeshe Fmekeâer meneÙelee mes otj efmLele JemlegSB mhe„ osKeer pee mekeâleer nQ~
šsefuemšej 10 pegueeF&, 1962 keâes kewâhe kewâves[er mes ÚesÌ[e ieÙee Ùen Debleefj#e keâe mebÛeej Ghe«en nw~ Fmekesâ Éeje Skeâ

osMe kesâ efveJeemeer otmejs osMe kesâ efveJeeefmeÙeeW mes šsueerHeâesve hej yeeleÛeerle keâj mekeâles nQ~ Fmekesâ Deefleefjkeäle
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šsueerefJepeve mebÛeej Yeer efJeefYeVe osMeeW ceW Fmekesâ Éeje mebYeJe nes mekeâe nw~

LÙees[esueeFš Ùen meJex#eCe keâjves keâe Ùeb$e nw pees #eweflepe leLee GOJee&Oej keâesCeeW mes veehekeâj otjer keâes %eele keâjlee nw~
Leceexkeâheue peye efYeVe-efYeVe OeelegDeeW kesâ leejeW keâes efmejeW hej peesÌ[e peeS Deewj GveceW mes Skeâ Deesj mes efmejeW keâes iece& efkeâÙee

peeS leLee otmejer Deesj efmejeW keâes Skeâ keâce efmLej leehe hej jKee peeS lees heefjheLe ceW Skeâ efJeÅegle Oeeje yenves
ueieleer nw~ Fme Øekeâej kesâ efYeVe OeelegDeeW kesâ peesÌ[s kesâ Leceexkeâheue keânles nQ~

ueeFHeâ yeesš leLee peye keâesF& penepe [tyelee nw lees Fvekeâes GheÙeesie ceW ueekeâj Ùeeef$eÙeeW keâes yeÛeeÙee ueeFHeâ Jesmš peelee nw~
š̂ebmeHeâece&j Fmekesâ Éeje S.meer. efJeÅegle keâer Jeesušspe keâes keâce DeefOekeâ efkeâÙee pee mekeâlee nw~
SÙejesceeršj JeeÙeg Deewj iewmeeW kesâ Yeej Deewj IevelJe keâes ceeheves keâe Ùeb$e~
SefkeäšDeesceeršj metÙe& efkeâjCeeW keâer leerJeÇlee veeheves keâe Ùeb$e~
Sefkeämeuejesceeršj nJeeF& penepe keâer Ûeeue keâer Je=efæ veeheves keâe Ùeb$e~
Smš̂esceeršj leejeW kesâ ØekeâeMe keâer leerJeÇlee keâer leguevee keâjves Jeeuee Ùeb$e~
SCšer SÙej ›eâeHeäš Ùeb$e ieesuee ceejkeâj nJeeF& penepeeW keâes efiejeves Jeeuee Ùeb$e~
yewjes«eeHeâ JeeÙeg ceC[e kesâ oyeeJe keâes mJeleŠ ner «eeHeâ hej efÛeef$ele keâjves Jeeuee Ùeb$e~
keâuejerceeršj oes jbieeW keâer ienvelee keâer leguevee keâjves Jeeuee Ùeb$e~
keâcÙetšsšj Fmemes efkeâmeer heefjheLe ceW efJeÅegle Oeeje yeoueleer peeleer nw~
Fueskeäš̂esmkeâeshe efJeÅegle DeeJesMe keâer GheefmLeefle peeveves Jeeuee Ùeb$e~
Fueskeäš̂esceeršj efJeÅegleerÙe efJeYeJe kesâ ØeYeeJe keâe efveOee&jCe keâjves Jeeuee Ùeb$e~
Heâesveesceeršj ØekeâeMe keâer Ûecekeâ Meefkeäle %eele keâjves keâe Ùeb$e~
neF«eesmkeâeshe JeeÙegceC[ue keâer Deeõ&lee kesâ heefjJele&ve keâes veeheves Jeeuee GhekeâjCe~
neFhmeesceeršj heJe&lejesefnÙeeW Éeje mecegõ leue mes TBÛeeF& veeheves ceW ØeÙegkeäle GhekeâjCe~
ueskeäšesceeršj otOe keâer Megælee veeheves keâe Ùeb$e~
cewivesšê@ve efJeMes<e Øekeâej keâer jsef[Ùees šdÙetye pees yengle Úesšer lejbie-owOÙe& GlheVe keâjleer nw~
šsueerceeršj otj mLeeveeW hej nesves Jeeueer Yeeweflekeâ IešveeDeeW keâes ceeheves Jeeuee Ùeb$e~

efJe%eeve keâer MeeKeeSB
Skeâesefmškeâ Ùen OJeefve mes mecyeefvOele efJe%eeve nw~
Sveešesceer Ùen peerJe efJe%eeve keâer Jen MeeKee nw, pees Mejerj keâer Deebleefjkeâ mebjÛevee mes mecyeefvOele nw~
SvLjesheesuee@peer Ùen efJe%eeve keâer Jen MeeKee nw efpemeceW ceeveJe kesâ efJekeâeme, jerefle-efjJeepe, Fefleneme,

hejchejeDeeW mes mecyeefvOele efJe<eÙeeW keâe DeOÙeÙeve efkeâÙee peelee nw~
Smš̂esuee@peer Ùen efJe%eeve ceeveJe kesâ peerJeve hej efJeefYeVe ve#e$eeW kesâ ØeYeeJeeW keâe DeOÙeÙeve keâjlee nw, Fmes pÙeesefle<e Meem$e Yeer keânles nQ~
Smš̂esveesefškeäme Ùen Debleefj#e ceW Ùee$ee keâjves mes mecyeefvOele efJe%eeve keâer MeeKee nw~
Smš̂esveesceer Ùen KeieesueerÙe efheC[eW keâe DeOÙeÙeve keâjves Jeeuee efJe%eeve nw~
yewkeäšerefjÙeesuee@peer FmeceW peerJeeCegDeeW keâe DeOÙeÙeve efkeâÙee peelee nw Deewj Gmemes mecyeefvOele jesieeW keâe efveoeve leLee GheÛeej neslee nw~
yee@Ùeesuee@peer Ùen peerJeeW mes mecyeefvOele efJe%eeve nw efpemeceW JevemheefleÙeeW leLee peerJe-peblegDeeW keâe DeOÙeÙeve efkeâÙee peelee nw~
yee@šveer Ùen peerJe efJe%eeve keâer Jen MeeKee nw, pees Jevemheefle Meem$e keânueeleer nw Deewj FmeceW

JevemheefleÙeeW keâe JÙeehekeâ DeOÙeÙeve efkeâÙee peelee nw~
efmejsefcekeäme Ùen šskeäveesuee@peer keâer Jen MeeKee nw pees Ûeerveer kesâ yele&ve lewÙeej keâjves mes mecyeefvOele nw~
keâerceesefLejsheer Ùen efÛeefkeâlmee efJe%eeve keâer MeeKee nw, efpemeceW jemeeÙeefvekeâ ÙeewefiekeâeW mes GheÛeej efkeâÙee peelee nw~
keâesmceesuee@peer mecemle yeÇÿeeC[ keâe DeOÙeÙeve keâjves Jeeueer efJe%eeve keâer Ùen Skeâ MeeKee nw~
meeFšesuee@peer Ùen efJe%eeve peerJe keâesefMekeâe keâe DeOÙeÙeve keâjlee nw~
meeFšespesvesefškeäme Ùen efJe%eeve peerJe keâesefMekeâe leLee Gmekesâ DeevegJeebefMekeâ ue#eCeeW keâe DeOÙeÙeve keâjlee nw~
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Fkeâesuee@peer Ùen efJe%eeve JevemheefleÙeeW leLee ØeeefCeÙeeW kesâ heÙee&JejCe Ùee Øeke=âefle mes mecyevOeeW keâe DeOÙeÙeve keâjlee nw~
Sheer[erefceÙeesuee@peer efÛeefkeâlmee efJe%eeve keâer Ùen MeeKee ceneceejer Deewj Deveskeâ GheÛeej mes mecyeefvOele nw~
Ùetpesefvekeäme Ùen efJe%eeve ceeveJe peeefle kesâ SsefÛÚkeâ Øekeâej mes GlLeeve keâjves kesâ GösMÙe mes ceveg<Ùe keâer

JebMe hejcheje hej efveÙeb$eCe keâjves keâe DeOÙeÙeve keâjlee nw~
Skeäme-yeeÙeesuee@peer he=LJeer keâes ÚesÌ[keâj DevÙe «eneW Je Ghe«eneW hej peerJeve keâer mebYeeJeveeDeeW keâe DeOÙeÙeve Fme

efJe%eeve kesâ Éeje efkeâÙee peelee nw~
pesvesefškeäme Ùen efJe%eeve peerJeeW keâer JebMe hejcheje keâe DeOÙeÙeve keâjlee nw, Fmes DeevegJeebefMekeâer keânles nQ~
efpeÙeesuee@peer YetieYe& mecyevOeer DeOÙeÙeve, Gmekeâer yeveeJeš, mebjÛevee Deeefo keâe DeOÙeÙeve efkeâÙee peelee nw~
efpejesvšesuee@peer Je=æeJemLee mes mecyeefvOele leLÙeeW keâe DeOÙeÙeve Fme efJe%eeve kesâ Éeje efkeâÙee peelee nw~
nešeakeâuÛej Heâue-Hetâue Je meeie-meypeer Gieeves, yeeie ueieeves, heg<he Glheeove keâe DeOÙeÙeve Fme efJe%eeve kesâ Éeje efkeâÙee peelee nw~
nesjesuee@peer Ùen meceÙe ceeheves Jeeuee efJe%eeve nw~
cewcees«eeHeâer Ùen efm$eÙeeW ceW heeS peeves Jeeues yeÇsmš kewâvmej keâer peeBÛe keâjves Jeeueer efÛeefkeâlmee efJe%eeve keâer MeeKee nw~
ceerefš̂Ùeesuee@peer ceewmece keâer oMeeDeeW ceW nesves Jeeueer ef›eâÙeeDeesb leLee heefjJele&veeW keâe DeOÙeÙeve Fme efJe%eeve Éeje efkeâÙee peelee nw~
ceewjHeâewuee@peer he=LJeer hej heeÙespeeves Jeeues ØeeefCeÙeeW leLee heewOeeW keâer mebjÛevee ¤he, Øekeâej Deeefo keâe DeOÙeÙeve

Fme efJe%eeve kesâ Éeje efkeâÙee peelee nw~
ceeFkeâe@uee@peer Fme efJe%eeve ceW keâJekeâeW keâe DeOÙeÙeve efkeâÙee peelee nw Deewj Ùen Jevemheefle efJe%eeve keâer Skeâ

MeeKee nw~ Deveskeâ hejpeerJeer keâJekeâ, heewOeeW, pevlegDeeW, ceveg<Ùe ceW yengle mes jesie GlheVe keâjles nQ~
vÙetjesuee@peer ceeveJe Mejerj keâer veeefÌ[ÙeeW Ùee leebef$ekeâeDeesb keâe DeOÙeÙeve leLee GheÛeej Fme efJe%eeve kesâ Éeje efkeâÙee peelee nw~
Dee@efhškeäme ØekeâeMe kesâ Øekeâej Je iegCeeW keâe DeOÙeÙeve keâjves Jeeueer Yeeweflekeâ Meem$e keâer Ùen Skeâ MeeKee nw~
Dee@efmšÙeesuee@peer ØeeCeer efJe%eeve keâer Skeâ MeeKee efpemeceW nefñÙeeW keâe DeOÙeÙeve efkeâÙee peelee nw~
hewefueDee@všeuee@peer Ùen efJe%eeve peerJeeMceeW (Heâesefmeume) keâe DeOÙeÙeve keâjlee nQ~ Fmekeâer oes MeeKeeSB
hewefueÙeesuee@peer leLee ›eâceMe: pevleg leLee Jevemheefle peerJeeMceeW keâe DeOÙeÙeve keâjleer nw~
hewefueÙeesyee@šveer
øeâsveesuee@peer efÛeefkeâlmee efJe%eeve keâer Ùen MeeKee ceeveJe ceefmle<keâ leLee efmej keâe DeOÙeÙeve keâjleer nw~
efHeâefpekeäme Fmes Yeeweflekeâ efJe%eeve keânles nQ~ FmeceW heoeLe& leLee Tpee& kesâ iegCeOeceeW keâe DeOÙeÙeve efkeâÙee peelee nw~
efHeâefpeÙees«eeHeâer Ùen efJe%eeve Øeeke=âeflekeâ ÂMÙeeW Je ef›eâÙeeDeeW keâe DeOÙeÙeve efkeâÙee keâjlee nw~
hesceesuee@peer Ùen efJe%eeve HeâueeW kesâ DeOÙeÙeve mes mebyebefOele nw~
jsef[Ùeesuee@peer ØekeâeMe keâer efkeâjCeeW kesâ ØeYeeJe keâe DeOÙeÙeve Fme efJe%eeve ceW neslee nw~
efmemceesuee@peer efJe%eeve keâer Fme MeeKee Éeje YetkeâcheeW keâe DeOÙeÙeve efkeâÙee peelee nw~
LewjehÙegefškeäme Ùen jesieeW kesâ GheÛeej leLee mJeemLÙe mes mebyebefOele ie=n efÛeefkeâlmee efJe%eeve keâer Skeâ MeeKee nw~
JeeFjesuee@peer Ùen efJe%eeve JeeÙejme keâe DeOÙeÙeve keâjlee nw Deewj efÛeefkeâlmee efJe%eeve keâer Ùen cenlJehetCe& MeeKee nw~
petuee@peer Ùen peerJe efJe%eeve keâer Skeâ MeeKee nw efpemeceW peerJe-pevlegDeeW keâe DeOÙeÙeve efkeâÙee peelee nw~
Sjes[evesefcekeäme Fme efJe%eeve kesâ Devleie&le JeeÙegieefle leLee iewmeeW kesâ ØeJeen keâe DeOÙeÙeve efkeâÙee nw~ Ùen Yeeweflekeâer keâer Skeâ MeeKee nw~
Sjesveesefškeäme Fme efJe%eeve keâer MeeKee kesâ Devleie&le JeeÙegÙeeve mebyebOeer leLÙeeW keâe DeOÙeÙeve neslee nw~
SmLesefškeäme Fme MeeKee kesâ Devleie&le meewvoÙe& (ueefuele keâuee) Meem$e keâe DeOÙeÙeve neslee nw~
SefšDeesuee@peer Ùen jesieeW kesâ efveoeve kesâ %eeve mes mebyebefOele efJe%eeve nw~
S«eesyeeÙeesuee@peer Ùen hesÌ[-heewOeeW kesâ hees<eCe mebyebOeer efJe%eeve nw~
S«eesveesceer Fme MeeKee kesâ Devleie&le meYeer HeâmeueeW keâe DeOÙeÙeve efkeâÙee peelee nw
S«eesmšesuee@peer Ùen IeemeeW mes mebyebefOele efJe%eeve keâer MeeKee nw~
Suekesâceer Ùen jmeeÙeve mebyebOeer efJe%eeve keâer MeeKee nw~
DejyeesjerkeâuÛej Ùen Je=#e Glheeove mebyebOeer efJe%eeve keâer MeeKee nw~
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DeejefkeâÙeesuee@peer Ùen hegjelelJe mebyebOeer efJe%eeve keâer MeeKee nw~
yeeÙeeskesâefcemš̂er Fme MeeKee kesâ Devleie&le pewJe-jmeeÙeve efJe%eeve keâe DeOÙeÙeve neslee nw~
yeeÙeesveesefcekeäme Fme MeeKee kesâ Devleie&le pewJe-Fueskeäš^eefvekeâer (pewJeefvekeâer) efJe%eeve keâe DeOÙeÙeve neslee nw~
yeeÙeesefHeâefpekeäme Fme MeeKee kesâ Devleie&le peerJe-Yeeweflekeâer efJe%eeve keâe DeOÙeÙeve neslee nw~
›eâesveesyeeÙeesuee@peer Ùen peerJeve keâer DeJeefOe mebyebOeer peerJe efJe%eeve keâer MeeKee nw~
›eâesveesuee@peer meceÙe keâer DeJeefOe kesâ efJeYeepeve mebyebOeer %eeve Dee|pele keâjves Jeeueer Ùen efJe%eeve keâer MeeKee keânueeleer nw~
keâemceesieesveer Fme MeeKee kesâ Devleie&le yeÇÿeeC[eslheefòe efmeæevle keâe DeOÙeÙeve neslee nw~
keâemcees«eeHeâer Fme MeeKee kesâ Devleie&le efJeMJe jÛevee mebyebOeer %eeve keâe DeOÙeÙeve neslee nw~
ef›eâefceveesuee@peer Fme MeeKee kesâ Devleie&le efJeefYeVe DehejeOeeW SJeb DehejeOeer mebyebOeer %eeve keâe DeOÙeÙeve neslee nw~
ef›eâhšes«eeHeâer Fme MeeKee kesâ Devleie&le ietÌ{uesKeve Ùee yeerpeuesKeve mebyebOeer %eeve keâe DeOÙeÙeve neslee nw~
efkeâmšuees«eeHeâer Fme MeeKee kesâ Devleie&le ef›eâmšue efJe%eeve Ê.....

DeeefJe<keâej / KeespeW
DeeefJe<keâej Je<e& DeeefJe<keâejkeâ osMe
Fueskeäš^e@efvekeâ keâchÙetšj 1824 [e.Sueve Sce šteEjie  efyeÇšsve
Fuesefkeäš^keâ Fmlejer 1882 SÛe.[yuÙet meerueer Decesefjkeâe
Fuesefkeäš^keâ yueQkeâš 1883 efJeÙevee ØeoMe&veer ceW Øeoe|Mele -
Fmheele keâe Glheeove 1885 nsvejer yesmescej efyeÇšsve
Skeäme-js 1895 efJeuensuhe ces je@vepeve pece&veer
keâleeF& øeâsce 1769 mej efjÛe[& Deeke&âjeFš efyeÇšsve
keâleeF& ceMeerve 1779 meecegSue ›eâe@hešve efyeÇšsve
keâleeF& pesveer 1764 pescme nej«eerJme efyeÇšsve
keâueeF& keâer IeÌ[er 1462 yeeLe&ueescÙet cesveøeâs[er Fšueer
keâeBÛe (jbieerve) ue. 1080 Deeiemeyeie& pece&veer
keâeBÛe keâe meceeve ue. 1500 F&.het. - efcem$e Je cesmeesheesšeefceÙee
keâeiepe 105 F&.het. - Ûeerve
keâej (Jee<he) 1769 efvekeâesueme kegâieveeš øeâebme
keâej (hesš^esue) 1888 keâeue&pe yesvpe pece&veer
keâehexš mJeerhej 1876 cesueefJeue Deej efyemesue Decesefjkeâe
keâeyeexjsšj 1876. ieešueerye [sceuej pece&veer
keâeueceeheer (›eâesveesceeršj) 1735 peeve nwjermeve efyeÇšsve
ieieveÛegcyeer YeJeve 1882 [yuÙet ues yewjve peesveer Decesefjkeâe
iewuJeveesceeršj 1834 Deebõ cesjer ScheerÙej øeâebme
iewme ueeFeEšie 1792 Lee@ceme SuJee S[ermeve Decesefjkeâe
iueeF[j 1853 mej peepe& kesâÙeueer efyeÇšsve
IeÌ[er (Ùeebef$ekeâ) 1725 ef›eâefMÛeÙeve neFievme veerojueQ[med
IeÌ[er (heQ[guece) 1656 ef›eâefMÛeÙeve neFievme veerojueQ[med- mecegefjÙeve meYÙelee
Ûece&he$e (heeÛe&ceWš) 1797 S.peer. ieeve&efjve øeâebme
ÛeMcee (Gòeue) 1289 Jesefveme Fšueer
Ûeekeâ (heešdme& Jnerue) ue. 6500 F&.het. - SefMeÙeeceeFvej
penepe (mecegõer) ue. 7250 F&.het. - Ùetveeveer penepe



77KOTHARI PUBLICATION LLP., INDORE

KOTHARI IN
STITUTE

GENERAL SCIENCE & COMPUTER MPSI (POLICE) - 2021
penepe (Jee<he) 1775 pes.meer. hesefjÙej øeâebme
penepe (šjyeeFve) 1894 ceeve mej.meer. heejmevme efyeÇšsve
ieeFjes efoimetÛekeâ 1911 Suecej S.mhesjer Decesefjkeâe
efpehe 1891 [yuÙet.S. pe[meve Decesefjkeâe
pesš Fbpeve 1937 mej øeâbkeâ efJnšue efyeÇšsve
peesÌ[Ùeb$e 1623 efJeunsce efmkeâkeâe[& pece&veer
šeFhejeFšj 1808 hesueefieve šwjer Fšueer
šsefjefueve 1941 pes.Deej. efJeveHeâeru[, pes.šer ef[keämeve efyeÇšsve
šsueerHeâesve 1849 DevleesefveÙes cÙetÛeer Fšueer
šsueerHeâesve 1876 SueQkeäpeW[j «eeÿe yesue Decesefjkeâe
šsueerefJepeve (Ùeebef$ekeâ) 1926 peeveuesieer yesÙe[& efyeÇšsve
šsueerefJepeve (Fueskeäš̂e@efvekeâ) 1927 heer.šer. HeâebmeJeLe& Decesefjkeâe
šQkeâ 1914 mej Deve&mš eEmJeiešve efyeÇšsve
š̂ebefpemšj 1948 yee[eave, Meekeäueer Je yewšeFve  Decesefjkeâe
š̂ebmeHeâece&j 1831 ceeFkesâue Hewâjs[s efyeÇšsve
[eFvecees 1832 neFheesueeFš efhekeämeer øeâebme
ef[mkeâ yeÇskeâ 1902 [e@. SHeâ. uesÛesmšj efyeÇšsve
[erpeue Fbpeve 1895 ¤[eu[ [erpeue pece&veer
leefÌ[le Ûeeuekeâ 1752 yeWpeefceve øeâWkeâefueve Decesefjkeâe
leebyes keâe keâece ue. 4500 F&.het. - -
leej mebÛeej 1787 Sue.ueceeve øeâebme
leej mebÛeej keâes[ 1837 meecegSue SHeâ.yeer. ceesme& Decesefjkeâe
Lecee&ceeršj 1593 iesueerefueÙees iesueerueer Fšueer
otjyeerve 1608 nwvme efuehešMes veerojueQ[
efÉHeâeskeâmeer ueWme 1780 yeWpeeefceve øeâWkeâefueve Decesefjkeâe
OegueeF& keâer ceMeerve (efyepeueer) 1907 nueex ceMeerve keâcheveer Decesefjkeâe
efveÙeeve ueQhe 1910 peepe&me keäuee[ øeâebme
veeFueeve 1937 - Decesefjkeâe
heve[gyyeer 1776 [e@.Jeer.SÛe. keâjesLeme& [er yeMevesue  Decesefjkeâe
heJeve Ûekeäkeâer 3300 F&.het. - mecegefjÙeve meYÙelee
hee@Jej uetce 1785 F&. keâeš&jeFš efyeÇšsve
heeMÛegjerkeâjCe 1867 uegF& heeMÛej øeâebme
heee\keâie ceeršj 1935 keâeue&šve meer cewieer Decesefjkeâe
efhejeefce[ ue. 2685 F&.het. - -
hewjeMetš (nJeeF& Úlejer) 1779 S.peer. ieeve&efjve øeâebme
heesmeuesve 1851 meyemes henues Ûeerve ceW ØeÛeefuele Lee -
Øeeshesuej (penepe) 1837 øeâWefmeme efmceLe efyeÇšsve
HeâeGbšsve hesve 1884 uesefJeme F&. Jee@šjcewve Decesefjkeâe
efHeâuce (cetkeâ ÛeueefÛe$e) 1885 uegF& eEØeme øeâebme
efHeâuce (yeesueheš) 1922 pes.Sbieue. pes. cegmeesueer Je SÛeJeeieš pece&veer
efHeâuce (mebieerle OJeefveÙegkeäle) 1923 [e@. ueer.os. Heâejmš Decesefjkeâe
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Heâesšes«eeHeâer (Oeeleg hej) 1826 pes. Sve. veerhme øeâebme
Heâesšes«eeHeâer (keâeiepe hej) 1835 [yuÙet SÛe.Heâekeäme šeueyeesš Decesefjkeâe
Heâesšes«eeHeâer (efHeâuce hej) 1888 peeve keâejyeš Decesefjkeâe
yevemeve yeve&j 1855 Deej. efJeunsuce Jeeve yevemeve pece&veer
efyepeueer keâe ueQhe 1879 Lee@ceme SuJee S[ermeve Decesefjkeâe
efyepeueer keâer ceesšj ([ermeer) 1873 pesveeyes «eeces yesueefpeÙece
efyepeueer keâer ceesšj (Smeer) 1888 efvekeâesuees šsmeuee Decesefjkeâe
yeskeâueeFš 1907 efueÙees SÛe.yeQkeâueQ[ yesueefpeÙece
yewjesceeršj 1644 FbJeepeefuemše šeefjmesueer Fšueer
yewuetve (iegyyeeje) 1783 peskeâme Je peesmeHeâ ceebšieesuHeâj yesueefpeÙece
Yeehe keâe Fbpeve 1698 Leece mesyejer efyeÇšsve
Yeehe keâe Fbpeve (efhemšve) 1712 Lee@ceme vÙegkeâecesve  efyeÇšsve
Yeehe keâe Fbpeve (keâb[svmej) 1765 pescme Jee@š efyeÇšsve
ceMeerveieve 1718 pescme hekeâue efyeÇšsve
ceeF›eâesØeesmesmej 1971 jeyeš& veesÙeme Je iee[&ve cetj Decesefjkeâe
ceeF›eâesHeâesve 1876 SueskeäpeW[j «eeÿe yesue Decesefjkeâe
ceeveefÛe$e ue.3800F&.het. - megcesefjÙee
ceeiejeFve (ke=âef$ece cekeäKeve) 1869 efnheeueeFš Sce. cetefjme øeâebme
cegõCe Ùeb$e ue. 1455 peesneve iegšveJeie& pece&veer
cegõCe Ùeb$e (jesšjer) 1846 efjpe[& nes Decesefjkeâe
ceesšj meeFefkeâue 1885 peer [wceuej keâevmešeše kesâ.  pece&veer
jyeÌ[ (uewškeäme Heâesce) 1928 [veuehe jyej keâcheveer efyeÇšsve
jyeÌ[ (šeÙej) 1846 Leece nevekeâekeâ efyeÇšsve
jyeÌ[ (Jeukeâerveerke=âle) 1841 Ûeeume& ieg[FÙej Decesefjkeâe
sjyeÌ[ (peuemen) 1823 Ûeeume& ceefkeâvešesMe efyeÇšsve
efjkeâe[& (ueebiehuesFbie) 1948 [e@. heeršj ieesu[ceeke&â Decesefjkeâe
¤efyekeâ keäÙetye 1975 Øees. Svees ¤efyekeâ nbiejer
js]pej (efyepeueer keâe) 1931 keâve&ue peskeâye efmkeâkeâ Decesefjkeâe
js]pej (mesHeäšer) 1895 eEkeâie meer efpeuesš Decesefjkeâe
je[ej 1922 SÛe.SÛe.šsÙeuej Je efueÙees meer.Ùebie Decesefjkeâe
jsef[Ùees leej mebÛeej 1864 [e@. cenueesve uetefceme Decesefjkeâe
jsef[Ùees (heejDešueebefškeâ) 1901 peer. ceekeâexveer Fšueer
jsøeâerpejsšj 1850 pewcme nwjermeve Je SueskeäpeW[keâ kewâšueerve Decesefjkeâe
jsÙeeve 1883 mej peesmeHeâ mJesve efyeÇšsve
jsMece Glheeove ue. 50 F&.het. - Ûeerve
ueeG[ mheerkeâj 1900 nesjsme Meeš& efyeÇšsve
ueeb[ŝš 1934 pes.SHeâ.keâbš̂sue Decesefjkeâe
efueHeäš (Ùeebef$ekeâ) 1852 SefueMee peer Deesefšme Decesefjkeâe
efueveesefueÙece 1860 øeâs[efjkeâ Jeeuešve efyeÇšsve
uesKeve 3500F&.het. cetiesefjÙeve meYÙelee -
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uesmej 1960 [e@. Ûeeume& SÛe.šesvme Decesefjkeâe
ueeskeâesceesefšJe 1804 efjÛe[& š^JeefLekeâ efyeÇšsve
ueesns keâe keâece (keâeye&jeFp[) ue. 1200F&.het. - -
JeeÙegÙeeve 1903 DeesefjefJeue Je efkeäueyej jeFš Decesefjkeâe
JeeÙegÙeeve (DeÂÌ{) 1852 nsvejer efpeHeâe[& øeâebme
JeeÙegÙeeve (ÂÌ{) 1900 peer.SHeâ. Jeeve peshesefueve pece&veer
efJeÅegle Ûegcyekeâ 1824 efJeefueÙece mšpe&ve efyeÇšsve
Jesu[j (efyepeueer) 1877 SueerMee Lee@cemeve Decesefjkeâe
MeewÛeIej 1589 pes. nweEjiešve Éeje efvee|cele efyeÇšsve
meeFefkeâue 1839-40 efkeâke&â hewefš^keâ cewkeâefceueve efyeÇšsve
meeFefkeâue šeÙej (JeeÙeJeerÙe) 1888 peeve JeeÙe[ [veuehe efyeÇšsve
efmevescee 1895 efvekeâesueme Je peerve uegefceÙejer øeâebme
efmeueeF& keâer ceMeerve 1829 yeLe&ueceer efLeceesefveÙej øeâebme
meercesvš (heesš&ueQ[) 1824 peesmeHeâ Deemheef[ve efyeÇšsve
mesHeäšer efheve 1849 Jeeušj nbš Decesefjkeâe
met#ceoMeea (ceeF›eâesmkeâeshe) 1590 pes[ pewvemeve veerojueQ[
mesHeäšer cewefÛeme 1826 peeveJeekeâj efyeÇšsve
mesueesHesâve 1908 [e@. pes.yew[veyewie&j efmJešpejueQ[
mesuetueeF[ 1861 SueskeäpeW[j heeJeme& efyeÇšsve
mesuHeâ mšeš&j 1911 Ûeeume& SHeâ kesâšeEjie Decesefjkeâe
mkeâeÛe Heâerlee 1930 efjÛe[& [t Decesefjkeâe
mšerue Glheeove 1855 nsvejer yesmescej efyeÇšsve
mšsveuesme mšerue 1913 nwjer yeÇsÙejues efyeÇšsve
mueeF[ ¤ue 1621 efJeefueÙece DeeHeâšŝ[ efyeÇšsve
nsueerkeâehšj 1924 Sšerve DeesnefceMesve øeâebme
nesJej ›eâeHeäš 1955 meer.Sme. keâekeâjerue efyeÇšsve

efÛeefkeâlmee Meem$e kesâ #es$e ceW Ssefleneefmekeâ IešveeSB
ØeCeeueer/DeeefJe<keâej efleefLe DeeefJe<keâlee&/uesKekeâ osMe
DeeÙegJexo 2000-1000F&.het. Dee$esÙe Yeejle
heeMÛeelÙe Jew%eeefvekeâ heæefle 460-370F&.het. efnhees›eâsšme Ùetveeve
Ùeesie 200-100F&.het. helebpeefue Yeejle
De„ebie ùoÙe 550F&.het. JeeiYeš Yeejle
efmeæÙeesie heg.750F&. Je=ogkeâbš Yeejle
Mejerj-efJe%eeve keâerefceÙees 1316 ceesef[vees Fšueer
jmeeÙeve efÛeefkeâlmee 1493-1541 hejemeslmeme efmJešpejueQ[
jkeäle keâe heefjmebÛejCe 1628 efJeefueÙece neJex efyeÇšsve
yeeÙeeskesâefcemš̂er 1648 peeve Jeehešermee Jeeve nsueceebš yesefupeÙece
yewkeäšerefjÙee (peerJeeCeg) 1683 ueerJeve ne@keâ ne@ueQ[
vÙetjesuee@peer (lebef$ekeâeleb$e) 1758-1828 øeâebpe peesmeHeâ ieeue pece&veer
Mejerj efJe%eeve 1757-66 SueyeÇÛš Jeeve neuej SueyeÇÛš, Jeeve neuej

(efmJešdpejueQ[)
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šerkeâe ueieevee 1796 S[Je[& pesvej efyeÇšsve
Tlekeâ efJe%eeve 1771-1802 cesjer efyeÛeele øeâebme
mšsLesmkeâeshe 1819 jsves uewvekeâ øeâebme
YeÇtCe efJe%eeve 1792-1896 keâeue& Deve&mšJeeve yesDej SmšesefveÙee (meesme)
ceeHeâeave 1805 øeâw[efjkeâ meš&ve&j pece&veer
keäueesjesHeâece& 1847 pescme efmecmeve efyeÇšsve
jsyeerpe šerkeâe 1860 uegF& heeMÛej øeâebme
peerJeeCeg efJe%eeve 1872 Heâe|oveebo keâesnve pece&veer
kegâ‰ kesâ yewefmeueme 1873 nvemeve veeJex
nwpes Deewj lehesefokeâ kesâ jesieeCeg 1877 jeyeš& keâesÛe pece&veer
ceuesefjÙee jesieeCeg 1880 ueeJesjeve (jesveeu[) øeâebme
ef[hLeerefjÙee jesieeCeg 1883-84 keäuesyeme Deewj yepejefvekeâ  pece&veer
SmØeerve 1883 [ŝmej pece&veer
efJe<eeCeg efJe%eeve 1892 FJeeveesJemkeâer, yepejefvekeâ ¤me ne@ueQ[
ceveesefJeMues<eCe 1895 efmeiceb[ øeâeÙe[ Dee@efmš̂Ùee
meerjce efJe%eeve 1884-1915 heeue SjefueKe pece&veer
Øeefle DeeefJe<e (Sbefššeefkeämeve) 1890 yesneEjie Deewj efkeâleemeelees pece&veer, peeheeve
Sef[v̂eueerve 1894 MeeHeâj Deewj DeeefueJej efyeÇšsve
Deble:m$eeJe efJe%eeve 1902 yesefueme Deewj mše|ueie efyeÇšsve
Fueskeäšês keâee|[Ùees«eeHeâ 1906 DeeFvÙeesJeve ne@ueQ[
šeFHeâme šerkeâe 1909 pes. efvekeâesues øeâebme
eEueie nejceesve 1910 FÙetieve mšsveeÛe Dee@efmš̂Ùee
efJešeefceve 1912 mej SHeâ.peer. neheeEkeâme efyeÇšsve
efJešeefceve-meer 1912 øeâesefueKe nesumeš veeJex
efJešeefceve-S 1913 cewkeâ keâesuece Deewj Sce. [sefJeme Decesefjkeâe
efJešeefceve-yeer 1916 cewkeâ keâesuece Decesefjkeâe
mebefMue„ Øeeflepeve (Sbšerpeve) 1917 ueQ[mšervej Decesefjkeâe
LeeF&je@efkeämeve 1919 S[Je[& keâeefuJeve kesâv[eue Decesefjkeâe
ceOegcesn keâer Fbmegefueve 1921 yeweEšie Deewj yesmš keâvee[e
efJešeefceve-[er 1922 cewkeâkeâesueve Decesefjkeâe
efJešeefceve-yeer-1 1926 efceveeš Deewj cejHeâer Decesefjkeâe
hesveerefmeefueve 1928 SueskeäpeW[j HeäueseEceie efyeÇšsve
keâee|šmeesve 1936 S[Je[& keâeefuJeve kesâv[eue Decesefjkeâe
[er.[er.šer. ([eFkeäueesjes) 1939 heeue cetueve pece&veer
š^eFkeäueesjes FLesve)
Deej.SÛe.keâejkeâ 1940 keâeue& ueQ[mšervej Decesefjkeâe
mš̂shšesceeFefmeve 1944 mesueceve Jeekeämecewve Decesefjkeâe
SC[er (ueeFmee|pekeâ Sefme[ 1943 neHeâcewve efmJešpejueQ[
[eFSefLeuee (ceeF[)



81KOTHARI PUBLICATION LLP., INDORE

KOTHARI IN
STITUTE

GENERAL SCIENCE & COMPUTER MPSI (POLICE) - 2021
efkeâ[veer ceMeerve 1944 keâesuHeâ ne@ueQ[
keäueesjesceeFefmeve 1947 Jeke&â nesu[j Decesefjkeâe
DeeefjDeesceeFefmeve 1948 [iiej Decesefjkeâe
efjmee|heve 1949 petue Jeeefkeâue Yeejle
šwjeceeFefmeve 1950 efHeâveues Deewj DevÙe Decesefjkeâe
efvecve leeheerÙe MeuÙe efÛeefkeâlmee 1953 nsvejer mJewve Decesefjkeâe
Deesheve neš& mepe&jer 1953 yeeušve efueuesnue Decesefjkeâe
heesefueÙees ceeFefueefšme šerkeâe 1954 peesveme meeukeâ Decesefjkeâe
heesefueÙees ceeFefueefšme šerkeâe 1954 Sueyeš& mewefyeve Decesefjkeâe
(cegKeerÙe)
ieYe& efvejesOekeâ ieesefueÙeeB 1955 efhevekeâme Decesefjkeâe
MeuÙe efÛeefkeâlmee kesâ oewjeve 1963 ceeFkesâue [er.yeekesâ Decesefjkeâe
ke=âef$ece ùoÙe keâe ØeÙeesie
ùoÙe ØeeflejesheCe 1967 ef›eâMÛeÙeve yevee&[& oef#eCe Deøeâerkeâe
MeuÙe efÛeefkeâlmee
ØeLece hejKeveueer efMeMeg 1978 mšshšes Deewj S[Je[&me efyeÇšsve
peerve efÛeefkeâlmee ceeveJe hej 1980 ceee|šve keäueeFJe Decesefjkeâe
ÛesÛekeâ keâe Gvcetueve 1980 efJeMJe mJeemLÙe mebie"ve keâer Iees<eCee
keQâmej mes pegÌ[s peerve 1982 jeyeš& JeerveJeie& Deewj DevÙe  Decesefjkeâe

ØeeCeer peiele kesâ cenlJehetCe& leLÙe
meyemes yeÌ[e

1. meyemes yeÌ[e Je meyemes Yeejer mleveOeejer yuet Jnsue (Blue Whale)
2. meiemes yeÌ[e mLeueerÙe mleveOeejer Deøeâerkeâve neLeer (African elephant)
3. meyemes TBÛee (Tallest) mleveOeejer Deøeâerkeâve efpejeheâ (African Giraffe)
4. meyemes yeÌ[e peerefJele mejerme=he mecegvõerÙe keâÚgS (Marine turtle)
5. meyemes yeÌ[e meebhe (Snake) Depeiej (Python)
6. meyemes yeÌ[er efÚhekeâueer (Lizard) Jesjsveme (Varanus)
7. meyemes yeÌ[e he#eer (Bird) Melegjcegie& (Ostrich or struthio)
8. meyemes yeÌ[e DeC[e (Egg) Melegjcegie& (Ostrich)
9. meyemes yeÌ[e Sshe (a[e) ieesefjuee (Gorilla)
10. meyemes yeÌ[e nwuceervLe (Helminth) huevesefjÙee
11. meyemes yeÌ[e ceebmeenejer (Carnivore) Sueemkeâe keâe keâesef[Ùekeâ Yeeuet (Kodiac Bear of Alaska)
12. meyemes yeÌ[e mecegvõerÙe he#eer Suyesš^esme (Albatros)
13. meyemes yeÌ[e ceewuemkeâ owlÙe mkegâF[ (Gaint Squid- heâerš)
14. meyemes yeÌ[e JeeÙejme heeskeäme JeeÙejme (Pox Virus)
15. meyemes yeÌ[e ceW{keâ jevee ieesefueSbLe (Rana golianth of Africa)
16. meyemes yeÌ[e Debie lJeÛee (Skin)
17. meyemes yeÌ[er «evLeer Ùeke=âle (liver)
18. meyemes yeÌ[er DeefmLe heâercej (Femur)
19. meyemes yeÌ[er hesMeer iuetšerÙeme cewkeämeerheme (Gluteus maximus) (OeÌ[ ceW heeÙeer peeleer nw)
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20. meyemes yeÌ[e ØeeFcesš ieewefjuee (Gorilla)
21. meyemes yeÌ[er ceÛÚueer jervees[esve efšheme (Rhinodon typus)
22. meyemes yeÌ[er efMeje FvheâerefjÙej ceneefMeje (Inferior Vena Cava)
23. meyemes yeÌ[er leefv$ekeâe Jesieme (Vagus)
24. meyemes yeÌ[er R.B.C. keâeviees F&ue Ùee ScheâerÙetcee (Congo Eal or Emphyma--)
25. Yeejle keâe meyemes yeÌ[e ceÚueer Iej leejehegj, cegbyeF&
26. meyemes yeÌ[e he#eer DeYeÙeejCe Ievee he#eer efJenej, Yejlehegj
27. Yeejle keâe meyemes yeÌ[e efÛeefÌ[ÙeeIej (Zoo) Deueerhegj (keâuekeâòee)
28. Yeejle keâe meyemes efJe<ewuee meebhe efkebâie keâesyeje (King Kobra)
29. meyemes yeÌ[e ùoÙe neLeer (Elephant) keâe
30. meyemes yeÌ[e mebIe (Phyllum) DeeLeexheesÌ[e (Arthopoda)
31. meyemes yeÌ[er ueefmekeâe «evLeer hueerne (Spleen)
32. meyemes yeÌ[er keâesefMekeâe leefv$ekeâe keâesefMekeâe (Neutrone)

meyemes Úesše
33. meyemes Úesše he#eer keäÙetyee keâer nefcyebie he#eer (Humfbing bird of cuba)

(De«eieeceer Je he§eieeceer (Foreward and backward)
GÌ[eve heeÙeer peeleer nw)

34. meyemes Úesše mleveOeejer ÚÚtboj (Shrew)
35. meyemes Úesšer DeefmLe mšsheerpe ceOÙekeâCe& ceW efmLele (Stapes)
36. meyemes Úesšer keâesefMekeâe ceeFkeâeshuewpcee iesefuemesefhšÙece (mycoplasma)
37. meyemes Úesše ØeeFcesš uewcetj (Lemur)
38. meyemes Úesšer RBC keâmletjer efnjve (Musk Deer)
39. meyemes Úesšer mecegõer ceÚueer ieesyeer (Goby)
40. meyemes Úesšer DeueJeCe ceÚueer hesv[skeâe (Pandaka)
41. meyemes Úesšer hesMeer (muscle) mšsefheef[Ùeme (Stapedius)
42. meyemes Úesše JeeÙejme ceJesefMeÙeeW kesâ heebJe Je cegKe ceW heeÙee peeves Jeeuee JeeÙejme
43. meyemes Úesše mebIe (Phyllum) hee@jerhesâje (Porifera)
44. meyemes Úesše Jeie& GYeÙeÛej (Amphibia)

pejeÙegpe (Viviparous) /DeC[pe (Oviparous) /DeC[pejeÙegpe (Ovoviviparous)
45. pejeÙegpe efÚhekeâueer (Viviparous lizard) øeâeFveesmeescee Je kesâcesefueÙeesve (Phrynosoma and chameleon)
46. pejeÙegpe meebhe (Viviparous snake) ™meue JeeFhej Je mecegõerÙe meebhe (Russel Vipper and sea snake)
47. pejeÙegpe ceÚueer (Viviparous fish) kegâòee ceÚueer (Scoliodon)
48. pejeÙegpe DeeLeexhees[e (Viviparous arthropod) efyeÛÚg (Scorpion)
49. pejeÙegpe GYeÙeÛej (Viviparous amphibian) mesueecesv[^e Sš^e (Salamandera atra)
50. DeC[pe mleveOeejer (Ovipairous mammals) Skeâef[vee Je huesšerheme (Echidna and Platypus)
51. DeC[pejeÙegòeâ mleveOeejer kebâiee™, Deesheesmece (Ovoviviparous mammals)

meboerhleMeerue pevleg (Biolumincscence)
52. meboerhleMeerue ØeesšespeesDee veesefkeäšuÙe=keâe
53. meboerhleMeerue meeruesvšjsš hesvesšÙetuee (mecegõerÙe hesve Ùee keâuece)
54. meboerheleMeerue Svesefue[e keâeršeshšsjme (chaetopterus)
55. meboerhleMeerue ceewuemkeâ heâesueeme (Pholas), ueesefueiees
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56. meboerhleMeerue FkeâeFvees[cexš ScheâerÙetje (Amphiura)
57. meboerhleMeerue keâe@[xšme yesuesveesiueesmeme, mesuhee (Salpa), [esefueÙeeuece (Dokio..,

Spebuej ceÚueer (Angler ffish)
efJe<ewues pevleg (Poisonous Animal)

58. Skeâ cee$e efJe<ewueer efÚhekeâueer nsuees[cee& (Heloderma)
59. Yeejle keâe meJee&efOekeâ efJe<ewuee meebhe efkebâie keâesyeje (King Kobra)
60. efJe<ewueer ceÚueer mšesve efheâMe (Stone fish)
61. efJe<ewuee Sjskeâefve[ ueskeäšes[skeäšme (Lectodecuts) ~ Ùen Skeâ cekeâÌ[er nw~

ceeveJe Mejerj kesâ cenlJehetCe& leLÙe
1. DeefmLeÙeeW keâer kegâue mebKÙee (Total No.of bones) 206
2. keâMes®keâeW keâer mebKÙee (No. of vertebrae) 33
3. meyemes Úesšer DeefmLe (smallest bone) mšsheme (Steps) ceOÙekeâCe& ceW
4. meyemes yeÌ[er DeefmLele (Longest bone) heâercej (Femur) - Thigh bone
5. hemeefueÙeeW keâer mebKÙee (Number of Ribs) 12 peesÌ[er
6. kegâue oebleeW keâer mebKÙee 32 (JeÙemkeâ ceW)C 20 (yeÛÛeeW ceW)
 mLeeÙeer oeble (Permanent teeth) = 12
 (meYeer Øeerceesueme& + 3rd ceesueme&)
 ceesvees[Ùetkeâme (Monoducous) = 0021/0021
 DemLeeÙeer oeble (Temporary teeth) = 20
 otefOeÙee oeble Ùee efÉJeej ovleer = 2102/2102
7. Mejerj ceW hesefMeÙeeW keâer kegâue mebKÙee (Total  Muscles) 639
8. meyemes yeÌ[er hesMeer (Largest muscle) iuetefšÙeme cesefkeämecece (efvelecye hesMeer) (Glutes maxims

Buttock muscle)
9. meyemes uecyeer hesMeer (longest muscle) meešexefjÙeme (Sartorius)
10. Mejerj ceW jòeâ keâer kegâue cee$ee (Total amount of blood) Mejerj kesâ Yeej keâe Dee" ØeefleMele
11. ueeue jòeâ keâefCekeâeDeeW keâer mebKÙee (RBC Count) vej-5×106/Ieve efce.efce. ceeoe- 4.5×106 Ieve efce.efce.
12. RBC keâe peerJevekeâeue (Life span of RBC)  120 efove
13. MeJesle jòeâ keâefCekeâeDeeW keâer mebKÙee (WBC count) 5,000 - 10,000/Ieve efce.efce.
14. nerceesiueesefyeve keâer Deewmele cee$ee 14-15 «eece/100 efce.ueer. ®efOej

(AVerage amount of Haemoglobin)
15. ®efOej mkebâove keâeue (Blood clothing time) 3-6 efceefveš
16. ùoÙe OeÌ[keâve (Heart beat) 72/efceefveš
17. F&.Sme.Deej. (meeceevÙe jòeâeCeg DeJemeeove oj) 4-10 efce.ceer./IeCše

(ESR (Erythiocyte Sedimentation Rate)
18. meeceevÙe jòeâ oeye (Normal blood pressure) 120/80 mm Hg
19. meyemes yeÌ[er Oeceveer (Largest vein) GojerÙe ceneOeceveer (Abodominal aorta)
20. meyemes yeÌ[er efMeje ((Largest vein) he§e ceneefMeje (Post caval)
21. TheeefueÙe leefv$ekeâeDeeW keâer mebKÙee (cranial nerves) 12 peesÌ[er
22. ces® leefv$ekeâeDeeW keâer mebKÙee (Spinal nerves) 31 peesÌ[er
23. meyemes uecyeer leefv$ekeâe (Longest nerve) MeeÙeefškeâ (Sciatic)
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24. meyemes yeÌ[er «evLeer (Largest gland) Ùeke=âle (liver)
25. Skeâ efove ceW Mejerj mes yeenj efvekeâueves Jeeues 1,000 - 1,800 efce.ueer.

cet$e keâer cee$ee (Amount of urine passed in a day)
26. meyemes yeÌ[er Devle:œeeJeer «eefvLe (Endocrine gland) LeeÙeje@F[ (Thyroid)
27. Skeâ ùoÙeer Ûe›eâ keâe mebhetCe& keâeue 0.8 mewkeâC[

(Total time in a cardiac cycle)
28. ceveg<Ùe kesâ keâeve keâer #ecelee (Hearing capacity) 20-20,000 CPS lejbieW
29. Meg›eâpeveve ceW ueieves Jeeuee meceÙe (Spermatogenesis) 74 efove
30. ceveg<Ùe ceW Meg›eâeCegDeeW keâer ieefle (Speed of Sperms) 1-3 mes.ceer./mewkeâC[
31. hejKeveueer efMeMeg keâe ceeoe ieYee&MeÙe ceW DeejesheCe 16 keâesefMekeâe DeJemLee ceW

keâe meceÙe (Implantation of test tube babby)
32. ceveg<Ùe kesâ JeerÙe& keâe pH (pH of Semen) 7.4
33. meeceevÙeleÙee Meg›eâeCegDeeW keâer mebKÙee (Sperm Count) 100 efceefueÙeve/efce.ueer.
34. Mejerj keâe meeceevÙe leehe (Normal body temperature) 98.40F Ùee 370C
35. Dee@keämeerpeve KeÛe& (oxygen consumption) 0.2 efce.efue./«eece Mejerj Yeej/Iebše
36. yeer.Sce.Deej. (Basal metabolicrate) vej 1000-2000 efkeâ.kewâueesjer/efove ceeoe 1000-1700 efkeâ.
37. ceefnueeDeeW ceW ceeefmekeâ œeeJe keâeue 28 efove

(Duration of menstruation cycle)
38. le®CeeJemLee Gceü (Puberty age) (ceeoe) ceW 12-14 Je<e&
39. huesmesvše (Placenta) keâesefjÙees SuesvšeFkeâ huesmesvše
40. YeügCeerÙe keâueeSB (Foetal membranes) keâesefjÙeesve, SuesvšeFme, SefcveDeesve, Ùeesie mewkeâ
41. ØemeJe keâeue (Gestation Period) 9 cenerves
42. jppe efveJe=efòe (menopause) 45-55 Je<e&

Yeejle kesâ ØecegKe MeesOe mebmLeeve
(Important Research Institute of India)

1. vesMeveue [sÙejer efjmeÛe& FvmšeršŸetš (NDRI) - keâjveeue (nefjÙeeCee)
2. heâe@jsmš efjmeÛe& FvmšeršŸetš (FRI) - osnjeotve
3. vesMeveue FvmšeršŸetš Dee@heâ JeeÙejesueespeer (NIV) - hetves (ceneje°^)
4. vesMeveue FvmšeršŸetš Dee@heâ vÙetš^erMeve  - nwojeyeeo (DeevOeÇØeosMe)
5. vesMeveue FvmšeršŸetš Dee@heâ keâescÙetefvekesâyeue ef[efpepe (NICD) - efouueer
6. vesMeveue šÙetyejkeäÙetueesefmeme FvmšeršŸetš (NTBI) - yeQieueesj (keâvee&škeâ)
7. vesMeveue kewâceue efjmeÛe& FvmšeršŸetš (NCRI) - yeerkeâevesj (jepemLeeve)
8. meWš^ue [^ie efjmeÛe& FvmšeršŸetš (CDRI) - ueKeveT (GòejØeosMe)
9. ne@heâefkeâve efjmeÛe& FvmšeršŸetš Deeheâ heâecexkeâesueespeer - cegbyeF& (ceneje°^)
10. mesvšj heâesj mewuÙetuej Je ceesefuekeäÙetuej yeeÙeesueespeer - nwojeyeeo (DeebOeÇØeosMe)
11. mesvš^ue heefyuekeâ nsuLe FefvpeefveÙeefjbie efjmeÛe& FvmšeršŸetš - ueKeveT (GòejØeosMe)
12. keâewueje (nwpee) efjmeÛe& mesvšj keâuekeâòee (heef§ece yebieeue)
13. kesâvmej FvmšeršŸetš - ÛewVeF& (leefceuevee[g)
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14. mesvš^ue Sefj[ peesve SC[ efjmeÛe& FvmšeršŸetš (CAZRI) - peesOehegj (jepemLeeve)
15. FefC[Ùeve S«eerkeâuÛej efjmeÛe& FvmšeršŸetš (IARI) - efouueer
16. mesvš^ue cesjerve efjmeÛe& FvmšeršŸetš - ÛewVeF& (leefceuevee[g)
17. hee§ej FvmšeršŸetš - kegâvetj (kesâjue)
18. vesMeveue yeesšsefvekeâue FvmšeršŸetš (IBRI) ueKeveT (GòejØeosMe)
19. yee@cyes vesÛegjue efnmšesefjkeâue meesmeeÙešer (BNHS) cegbyeF& (ceneje°^)
20. FC[efmš^Ùeue še@keämeerkeâesueespeer efjmeÛe& FvmšeršŸetš  - ueKeveT (GòejØeosMe)

ØecegKe efoJeme

1. uesØeesmeer-jesOeer efoJeme 30 peveJejer
2. efJeÕe mJeemLÙe efoJeme 28 peveJejer
3. efJeÕe heÙee&JejCe efoJeme 5 petve
4. ceuesefjÙee efoJeme 20 Deiemle
5. efJeÕe ØeeCeer efoJeme 3 Dekeäštyej
6. efJeÕe S[dme efoJeme 1 efomecyej
7. je°^erÙe pevemebKÙee efveÙev$eCe efoJeme 2 efomecyej

ãä¹ãœÊããè ¹ãÀãèàãã‚ããò
½ãò ¹ãîœñ ¹ãÆÍ¶ã

1. ½ãã¶ãÌã ½ãò Öãñ¶ãñ ÌããÊããè Öñ½ããñ¹ãŠãèãäÊã¾ãã ãäºã½ããÀãè
‡ãŠã ‡ãŠãÀ¥ã Öõ

1. •ããèÌãã¥ãì Ôãâ‰ãŠ½ã¥ã
2. ãäÌãÓãã¥ãì Ôãâ‰ãŠ½ã¥ã
3. ‡ãŠÌã‡ãŠ Ôãâ‰ãŠ½ã¥ã
4. „¦ã¹ããäÀÌããä¦ãÃ¦ã •ããè¶ã

„¦¦ãÀ „¦ã¹ããäÀÌããä¦ãÃ¦ã •ããè¶ã

2. ‡ãŠãñÊãñÔ›ÈãñÊã Öõ †‡ãŠ-
1. ‡ã‹ÊããñÀãñãä¹ãŠÊã ‡ãŠã ¹ãÆ‡ãŠãÀ
2. •ã¶¦ãì ÌãÔãã ½ãò ¹ãã¾ãã •ãã¶ãñ ÌããÊãã ÌãÔããè¾ã ‚ãÊ‡ãŠãñÖÊã
3. ‡ã‹ÊããñÀãñ¹ãŠãù½ãÃ ‡ãŠã Ì¾ãì¦¹ã¸ã
4. ‰ãŠãñãä½ã¾ã½ã ¶ã½ã‡ãŠ

„¦¦ãÀ •ã¶¦ãì ÌãÔãã ½ãò ¹ãã¾ãã •ãã¶ãñ ÌããÊãã ÌãÔããè¾ã
‚ãÊ‡ãŠãñÖÊã

3. ãä¶ã½¶ã ½ãò ‚ããõ¹ããä¶ãÌãñãäÍã‡ãŠ ‡ãŠãè› Öõ?
1. Êããñ‡ãŠÔ› 2. Øãã¾ã
3. Þããèãä›¾ããú 4. ½ãÞœÀ

„¦¦ãÀ Þããèãä›¾ããú
(MPSI 2017)

4. Œã½ããèÀ ãä‡ãŠÔã ¹ãÆ‡ãŠãÀ ‡ãŠã •ããèÌã Öõ?
1. ‡ãŠÌã‡ãŠ 2. •ããèÌãã¥ãì
3. ¹ãÆãñãä›Ô›ã 4. ¶ããèÊã ÖãäÀ¦ã ÍãõÌããÊã

„¦¦ãÀ ‡ãŠÌã‡ãŠ

5. ¦ÌãÞãã ½ãò ÔÌãñª (¹ãÔããè¶ãã) ØãÆâãä©ã ‡ãŠãè „¹ããäÔ©ããä¦ã
. ....... ‡ãŠãè ‚ã¶ã¶¾ã ãäÌãÍãñÓã¦ãã Öõý

1. Ô¦ã¶ã¹ãã¾ããè 2.ÔãÀãèÔãð¹ã
3. „¼ã¾ãÞãÀ 4. ¹ããñÊ›Èãè

„¦¦ãÀ Ô¦ã¶ã¹ãã¾ããè
6. ¡ã¾ã¹ãÆŠã½ã ãä‡ãŠÔã …¦ã‡ãŠ Ôãñ ºã¶ãã Öõ.......

1. ¹ãñÍããè¾ã 2. Ö¡á¡ãè
3. „¹ããäÔ©ã 4. Ôãâ¾ããñ•ããè

„¦¦ãÀ ¹ãñÍããè¾ã
(MPSI 2016)
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¹ã¾ããÃÌãÀ¥ã (Environment)
`¹ããäÀ' †Ìãâ `‚ããÌãÀ¥ã' Ôãñ ãä½ãÊã‡ãŠÀ ¹ã¾ããÃÌãÀ¥ã ‡ãñŠ Íãããäºª‡ãŠ

‚ã©ãÃ Öãñ¦ãã Öõ - `ÜãñÀã'ý ƒÔã ¹ãÆ‡ãŠãÀ Ô¹ãÓ› Öõ ãä‡ãŠ ¹ãÆ‡ãðŠãä¦ã ‡ãŠã
Ö½ããÀñ ÞããÀãò ‚ããñÀ ÜãñÀã Öãè ¹ã¾ããÃÌãÀ¥ã Öõ ‚ããõÀ ƒÔã‡ãñŠ ‚ãâ¦ãØãÃ¦ã
‚ãã¶ãñ ÌããÊãñ ¹ããª¹ã, ¹ãÆã¥ããè, ½ãðªã, •ãÊã, Ìãã¾ãì ‚ãããäª Ôã¼ããè  ¹ã¾ããÃÌãÀ¥ã
‡ãñŠ ‚ããä¼ã¸ã ‚ãâØã Ööý ƒ¶Öãè Ôãñ ãä½ãÊã‡ãŠÀ ¹ã¾ããÃÌãÀ¥ã ‡ãŠã Ôãð•ã¶ã
Öãñ¦ãã Öõý ¹ã¾ããÃÌãÀ¥ã  ¼ããõãä¦ã‡ãŠ (‚ã•ãõãäÌã‡ãŠ) ¦ã©ãã •ããèãäÌã¦ã
(•ãõãäÌã‡ãŠ) ªãñ¶ããñ Öãè ‡ãŠãÀ‡ãŠãò ‡ãŠãñ ‚ã¹ã¶ãñ ‚ãâªÀ Ôã½ãããäÖ¦ã ‡ãŠÀ¦ãã
Öõý ‚ã•ãõãäÌã‡ãŠ ‡ãŠãÀ‡ãŠãò ‡ãñŠ ‚ãâ¦ãØãÃ¦ã ‚ãã¦ãñ Öö- ½ãðªã, •ãÊã, Ìãã¾ãì
¦ã©ãã ÀÔãã¾ã¶ã ‚ãããäª ¦ã©ãã •ãõãäÌã‡ãŠ ‡ãŠãÀ‡ãŠãò ‡ãñŠ ‚ãâ¦ãØãÃ¦ã ‚ãã¦ãñ
Öö- ¹ããõ£ãñ, ¹ãÍãì Ìã Ôãîà½ã •ããèÌãã¥ãì ‚ãããäªý

¹ã¾ããÃÌãÀ¥ã ‡ãŠãè ¹ããäÀ¼ããÓãã†ú
ƒ¶ãÔããƒ‡ã‹Êããñ¹ããèãä¡¾ãã ãäºãÆ›ñãä¶ã‡ãŠã ‡ãñŠ ‚ã¶ãìÔããÀ- ̀ ¹ã¾ããÃÌãÀ¥ã

„¶ã Ôã¼ããè ºããÛã ¹ãÆ¼ããÌããò ‡ãŠã Ôã½ãîÖ Öõ, •ããñ •ããèÌããò ‡ãŠãñ ¼ããõãä¦ã‡ãŠ
†Ìãâ •ãõãäÌã‡ãŠ Íããä‡ã‹¦ã Ôãñ ¹ãÆ¼ãããäÌã¦ã ‡ãŠÀ¦ãñ ÀÖ¦ãñ Öö ¦ã©ãã ¹ãÆ¦¾ãñ‡ãŠ
•ããèÌã¶ã ‡ãŠãñ ‚ããÌãð¦¦ã ãä‡ãŠ† ÀÖ¦ãñ Ööý

 ¾ãîãä¶ãÌãÔãÃÊã ãäÌãÍÌã‡ãŠãñÓã ‡ãñŠ ‚ã¶ãìÔããÀ- `¹ã¾ããÃÌãÀ¥ã ‡ãñŠ
‚ãâ¦ãØãÃ¦ã „¶ã Ôã¼ããè ªÍãã‚ããò, ÔãâØãŸ¶ã †Ìãâ ¹ãÆ¼ããÌããò ‡ãŠãñ Ôããä½½ããäÊã¦ã
ãä‡ãŠ¾ãã •ãã¦ãã Öõ, •ããñ ãä‡ãŠÔããè •ããèÌã ‚ã©ãÌãã ¹ãÆ•ãããä¦ã ‡ãñŠ „ªáá¼ãÌã
(Birth), ãäÌã‡ãŠãÔã (Development) †Ìãâ ½ãð¦¾ãì (Death) ‡ãŠãñ
¹ãÆ¼ãããäÌã¦ã ‡ãŠÀ¦ãñ Ööý

 ÖÔãÃ‡ãŠãñãäÌã›á áÔã ‡ãñŠ ‚ã¶ãìÔããÀ- `¹ã¾ããÃÌãÀ¥ã Ôã½ãÔ¦ã
¹ããäÀãäÔ©ããä¦ã¾ããò ‚ããõÀ „Ôã‡ãŠã •ããèÌã£ãããäÀ¾ããò ¹ãÀ ¹ãü¡¶ãñ ÌããÊãã ¹ãÆ¼ããÌã
Öõ, •ããñ •ãõÌã •ãØã¦ã ‡ãñŠ ãäÌã‡ãŠãÔã Þã‰ãŠ ‡ãŠã ãä¶ã¾ãã½ã‡ãŠ Öõý'

¡ñãäÌãÔã ‡ãñŠ ‚ã¶ãìÔããÀ- `½ã¶ãìÓ¾ã ‡ãñŠ Ôãâºãâ£ã ½ãò ¹ã¾ããÃÌãÀ¥ã Ôãñ
‚ã©ãÃ ¼ãî¦ãÊã ¹ãÀ ½ã¶ãìÓ¾ããò ‡ãñŠ ÞããÀãñ ‚ããñÀ ¹ãõŠÊãñ „¶ã Ôã¼ããè ¼ããõãä¦ã‡ãŠ
Â¹ããò Ôãñ Öõ, ãä•ã¶ãÔãñ ÌãÖ ãä¶ãÀâ¦ãÀ ¹ãÆ¼ãããäÌã¦ã Öãñ¦ãã ÀÖ¦ãã Öõý'

›ãâÔãÊãñ ‡ãñŠ ‚ã¶ãìÔããÀ- ̀ ¹ãÆ¼ããÌã‡ãŠãÀãè ªÍãã‚ããò ‡ãŠã ÌãÖ Ôãâ¹ãî¥ãÃ
¾ããñØã, ãä•ãÔã½ãò •ããèÌã ÀÖ¦ãñ Öö, ¹ã¾ããÃÌãÀ¥ã ‡ãŠÖÊãã¦ãã Öõý

•ããèÌã½ãâ¡Êã
•ããèÌã½ãâ¡Êã Ôãñ ‚ããÍã¾ã „Ôã Ô©ãã¶ã Ôãñ Öãñ¦ãã Öõ, •ãÖãâ •ããèÌã¶ã

‚ã¹ã¶ãñ ãäÌããäÌã£ã ÔÌãÂ¹ããò ½ãò ãäÌã²ã½ãã¶ã ÀÖ¦ãã Öõý ÌãÔ¦ãì¦ã: ¹ããñÓã‡ãŠ
¦ã¦Ìããò ‡ãñŠ Þã‰ãŠãè¾ã ¹ãÆÌããÖ ¹ãÀ ‡ãñŠãä¶³¦ã ¾ãÖ †‡ãŠ ¹ãÆ‡ãŠãÀ ‡ãŠã •ãõÌã
¦ãâ¨ã Öãñ¦ãã Öõý ƒÔã‡ãñŠ ½ãìŒ¾ã Üã›‡ãŠ Öö - (1) •ãÊã½ãâ¡Êã
(Hydrosphere),  (2) Ìãã¾ãì½ãâ¡Êã (Atmosphere)  ¦ã©ãã
(3) Ô©ãÊã½ãâ¡Êã (Lithosphere)ý

(1) •ãÊã½ãâ¡Êã (Hydrosphere) :  ãäÌããäª¦ã Öãñ ãä‡ãŠ ¹ãð©Ìããè
‡ãŠã ÊãØã¼ãØã ¦ããè¶ã Þããõ©ããƒÃ ¼ããØã •ãÊããÞœããäª¦ã Öõ, ãä•ãÔã‡ãŠã ÔãºãÔãñ
ºãü¡ã ¼ããØã Ôã½ãì³ãè ¹ããäÀ¦ãâ̈ ã ‡ãñŠ Â¹ã ½ãò ãäÌã²ã½ãã¶ã Öõý •ãÊã½ãâ¡Êã

‡ãŠãñ •ããèÌã¶ã ‡ãŠã ‚ãã£ããÀ ‡ãŠÖã •ãã Ôã‡ãŠ¦ãã Öõ, ‡ã‹¾ããòãä‡ãŠ ƒÔã‡ãñŠ
ºãØãõÀ ¹ãð©Ìããè ¹ãÀ •ããèÌã¶ã Ôãâ¼ãÌã ¶ãÖãé Öõý Ôã½ãì³ ¦ã©ãã ½ããèŸñ Ìã
¦ãã•ãñ ¹ãã¶ããè ‡ãñŠ ‚ã¶¾ã Ôã¼ããè Ô¨ããñ¦ã •ãÊã½ãâ¡Êã ‡ãñŠ ‚ãâØã Öãñ¦ãñ Ööý

(2) Ìãã¾ãì½ãâ¡Êã (Atmosphere) : ¹ãð©Ìããè ‡ãŠãè Ôã¦ãÖ ‡ãŠã
…¹ãÀãè ¼ããØã Ìãã¾ãì½ãâ¡Êã ‡ãŠÖÊãã¦ãã Öõý Ôã½ãì³ Ôãñ 500 ãä‡ãŠÊããñ½ããè›À
‡ãŠãè …âÞããƒÃ ¦ã‡ãŠ ãäÌããä¼ã¸ã Ô¦ãÀãò ¹ãÀ Ìãã¾ãì½ãâ¡Êã ãäÌã²ãã½ãã¶ã Öõý
ƒÔã‡ãŠã ãä¶ãÞãÊãã ¼ããØã àããñ¼ã½ãâ¡Êã (Troposphere) ¦ã©ãã …¹ãÀ
‡ãŠã ¼ããØã, •ããñ ãä‡ãŠ ãäÔ©ãÀ ¼ããØã Öãñ¦ãã Öõ, Ôã½ã¦ãã ¹ã½ãâ¡Êã
(Stratosphere) ‡ãŠÖÊãã¦ãã Öõý

(3) Ô©ãÊã½ãâ¡Êã (Lithosphere) :  Ô©ãÊã½ãâ¡Êã Ôãñ ‚ããÍã¾ã
¹ãð©Ìããè ‡ãŠãè „Ôã …¹ãÀãè ¹ãÀ¦ã Ôãñ Öõ, ãä•ãÔã½ãò ãä½ã›á›ãè, Àñ¦ã, ¹ã¦©ãÀ
Ìã ãäÌããä¼ã¸ã ¹ãÆ‡ãŠãÀ ‡ãñŠ Œããä¶ã•ã ¹ãªã©ãÃ ¹ãã† •ãã¦ãñ Ööý •ããèÌã¶ã ‡ãŠãñ
ºã¶ãã† ÀŒã¶ãñ ‡ãŠãè ÒãäÓ› Ôãñ Ô©ãÊã½ãâ¡Êã ‡ãŠã ¼ããè ãäÌãÍãñÓã ½ãÖ¦Ìã
Öõ, ‡ã‹¾ããòãä‡ãŠ Ö½ãò Œãã²ãã¸ã ¹ãÆªã¶ã ‡ãŠÀ¶ãñ ÌããÊããè ‡ãðŠãäÓã ‡ãŠã ‚ãã£ããÀ
Ô©ãÊã½ãâ¡Êã ¹ãÀ ¹ããƒÃ •ãã¶ãñ ÌããÊããè ãä½ã›á›ãè Öãè Öõý Ô©ãÊã½ãâ¡Êã
ƒÔããäÊã† ¼ããè ½ãÖ¦Ìã¹ãî¥ãÃ Öõ, ‡ã‹¾ããòãä‡ãŠ ƒÔã½ãò •ãÊã ‚ããõÀ Ìãã¾ãì ªãñ¶ããñ
Öãè Ôã½ãããäÖ¦ã ÀÖ¦ãñ Ööý

¹ã¾ããÃÌãÀ¥ã ‡ãñŠ Üã›‡ãŠ
¹ã¾ããÃÌãÀ¥ã ½ãò ‚ã•ããèãäÌã¦ã ‚ã©ãÌãã ‚ã•ãõãäÌã‡ãŠ †Ìãâ •ããèãäÌã¦ã ‚ã©ãÌãã

•ãõãäÌã‡ãŠ ªãñ¶ããò ¹ãÆ‡ãŠãÀ ‡ãñŠ Üã›‡ãŠ Ôããä½½ããäÊã¦ã Öãñ¦ãñ Ööý ¾ãñ Ôã½ãÔ¦ã
Üã›‡ãŠ ãä‡ãŠÔããè ¼ããè ‚ãÌã¾ãÌã ‡ãŠãè Øããä¦ããäÌããä£ã¾ããò ‡ãŠãñ ¹ãÆ¦¾ãñàã ¾ãã
¹ãÀãñàã Â¹ã Ôãñ ‚ãÌãÍ¾ã ¹ãÆ¼ãããäÌã¦ã ‡ãŠÀ¦ãñ Ööý ƒ¶ã ‡ãŠãÀ‡ãŠãò ‡ãŠãè 4
Ñãñãä¥ã¾ããâ ãä¶ã£ããÃãäÀ¦ã ‡ãŠãè ØãƒÃ Öõ -

1. •ãÊãÌãã¾ãì Ôãâºãâ£ããè ‡ãŠãÀ‡ãŠ (Climatic Factors) :
ƒÔã‡ãñŠ ‚ãâ¦ãØãÃ¦ã ‚ãã¦ãñ Öö - (‡ãŠ) ¹ãÆ‡ãŠãÍã, (Œã) ¦ãã¹ã½ãã¶ã, (Øã)
ÌãÓããÃ, (Üã) ‚ãã³Ã¦ãã, (¡) Ìãã¾ãìý

2. Ô©ãÊãã‡ãðŠãä¦ã‡ãŠ ‡ãŠãÀ‡ãŠ (Topographic Factors) :
ƒÔã‡ãñŠ ‚ãâ¦ãØãÃ¦ã ‚ãã¦ãñ Öö - (‡ãŠ) …âÞããƒÃ, (Œã) ¹ãÌãÃ¦ããò ‡ãŠãè ãäªÍãã†â,
(Øã) ¤ãÊããò ‡ãŠãè ¦ããèÌãÆ¦ããý

3. ½ãðªãè¾ã ‡ãŠãÀ‡ãŠ (Edaphic Factors) : ƒÔã‡ãñŠ ‚ãâ¦ãØãÃ¦ã
‚ãã¦ãñ Öö- (‡ãŠ) ½ãðªã „¦¹ããª‡ãŠ ‡ãŠãÀ‡ãŠ, (Œã) ½ãðªã ‡ãŠãè ¼ããõãä¦ã‡ãŠ,
ÀÔãã¾ããä¶ã‡ãŠ ¦ã©ãã •ãõãäÌã‡ãŠ ãäÌãÍãñÓã¦ãã†âý

4. •ãõãäÌã‡ãŠ ‡ãŠãÀ‡ãŠ (Biotic Factors) : Ôã½ãÔ¦ã ¹ããõ£ãñ,
¹ãÍãì, Ôãîà½ã •ããèÌãã¥ãì ‚ããõÀ „¶ã‡ãñŠ ½ã£¾ã Öãñ¶ãñ ÌããÊããè ¹ãÀÔ¹ãÀ
‚ãâ¦ã:ãä‰ãŠ¾ãã†â ƒÔã‡ãñŠ ‚ãâØã¦ãÃ¦ã ‚ãã¦ããè Ööý

¹ã¾ããÃÌãÀ¥ã ‚ããõÀ •ãÊã
•ãÊã ¹ã¾ããÃÌãÀ¥ã ‡ãŠã ‚ã¦¾ãâ¦ã ½ãÖ¦Ìã¹ãî¥ãÃ Üã›‡ãŠ Öõý ¾ãÖ

¹ããäÀãäÔ©ããä¦ã‡ãŠãè¦ãâ¨ã ‡ãŠãè Øããä¦ããäÌããä£ã¾ããò ‡ãŠãñ ¹ãÆ¦¾ãàã Ìã ‚ã¹ãÆ¦¾ãàã
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Â¹ã Ôãñ ãä¶ã¾ãâãä̈ ã¦ã ‡ãŠÀ¶ãñ ½ãò ½ãÖ¦Ìã¹ãî¥ãÃ ¼ãîãä½ã‡ãŠã ãä¶ã¼ãã¦ãã Öõý ¾ãÖ
ÔããÌãÃ¼ããõãä½ã‡ãŠ ÜãìÊã¶ãÍããèÊã (ãäÌãÊã¾ã‡ãŠ) Öãñ¦ãã Öõý ÜãìÊã¶ãÍããèÊã
Œããä¶ã•ããò ‡ãŠãñ ¹ããõ£ãñ ¹ãÆ‡ãŠãÍã ÔãâÍÊãñÓã¥ã ãä‰ãŠ¾ãã Öñ¦ãì ‚ãÌãÍããñãäÓã¦ã
‡ãŠÀ¦ãñ Ööý ƒÔãÔãñ ‚ã¦ãâ: ‡ãŠãñãäÓã‡ãŠãè¾ã Ôãî•ã¶ã, ãä¶ãÓãñÞã¶ã, ¹ãÀãØã¥ã,
ºããèÞã ‚ãâ‡ãìŠÀ¥ã, ãäÌã‡ãŠãÔã, ÌããÓ¹ããñ¦Ôã•ãÃ¶ã †Ìãâ ÍÌãÔã¶ã ‚ãããäª ‡ãŠãñ
ºã¶ãã† ÀŒã¶ãñ ½ãò ÔãÖã¾ã¦ãã ¹ãÆã¹¦ã Öãñ¦ããè Öõý

¹ãÆ‡ãðŠãä¦ã ½ãò •ãÊã ãä•ã¶ã ¹ããâÞã ½ãìŒ¾ã Â¹ããò ½ãò ¹ãã¾ãã •ãã¦ãã Öõ-
1. Ìãã¦ããÌãÀ¥ããè¾ã ¶ã½ããè (atmospheric moisture): ¾ãÖ

Ìãã¾ãì ½ãò Ôã½ãããäÖ¦ã •ãÊã ‡ãŠã ‚ãÒÍ¾ã Â¹ã Öãñ¦ãã Öõý
2. ÌãÓãÃ¥ã (Precipitation): ÌãÓããÃ, ãäÖ½ã¹ãã¦ã, ‚ããñÊããò Ìã

¦ãìÓããÀãè ÌãÓããÃ ƒÔã‡ãñŠ ‚ãâ¦ãØãÃ¦ã ‚ãã¦ããè Öõý
3. ½ãðªã •ãÊã (Surface Water): ¾ãÖ ãä½ã›á›ãè ½ãò ½ããõ•ãîª

•ãÊã ‡ãŠãè ÌãÖ ½ãã¨ãã Öãñ¦ããè Öõ, •ããñ ¹ããõ£ããò ´ãÀã ÔããñŒããè •ãã¦ããè Öõý
4. Ôã¦ãÖãè •ãÊã (Surface Water): ¢ããèÊããò, ÔãÀãñÌãÀãò,

¶ããäª¾ããò Ìã ÔããØãÀãò ‡ãñŠ Â¹ã ½ãò ¹ãã¾ãã •ãã¶ãñ ÌããÊãñ •ãÊã Ôã¦ãÖãè
•ãÊã ‡ãŠÖÊãã¦ãã Öõý

5. ¼ãîãä½ãØã¦ã •ãÊã (Ground Water) : ¾ãÖ •ãÊã ãä½ã›á›ãè
‡ãŠãè ãä¶ãÞãÊããè ¹ã¦ããô ½ãò ÔãâÀãäàã¦ã ÀÖ¦ãã Öõý

¹ã¾ããÃÌãÀ¥ã ‚ããõÀ ÌãõãäÍÌã‡ãŠ ¹ãÆã©ããä½ã‡ãŠ¦ãã‚ããò ‡ãŠãè ÒãäÓ› Ôãñ •ãìü¡ñ
ªãñ ¹ãÖÊãî ‚ãã•ã ºãñÖª ½ãÖ¦Ìã¹ãî¥ãÃ Öãñ Þãì‡ãñŠ Ööý ¾ãñ Öö- (1) ãäÌãÍÌã
‡ãŠãè •ãÊãÌãã¾ãì ½ãò Öãñ¶ãñ ÌããÊãñ ¹ããäÀÌã¦ãÃ¶ã, (2) •ãõÌã ãäÌããäÌã£ã¦ãã ‡ãŠã
ÔãâÀàã¥ãý

(1) ãäÌãÍÌã ‡ãŠãè •ãÊãÌãã¾ãì ½ãò Öãñ¶ãñ ÌããÊãñ ¹ããäÀÌã¦ãÃ¶ã (Changes
in the Climate of the World): •ãÊãÌãã¾ãì ¹ããäÀÌã¦ãÃ¶ã
¹ã¾ããÃÌãÀ¥ã àãÀ¥ã ‡ãŠãè ªñ¶ã Öõý ¾ãÖ †‡ãŠ ÌãõãäÍÌã‡ãŠ Ôã½ãÔ¾ãã Öõ,
ƒÔããèãäÊã† Ôã½ãîÞãã ÌãõãäÍÌã‡ãŠ Ôã½ãìªã¾ã ƒÔãñ †‡ãŠ Þãì¶ããõ¦ããè ‡ãñŠ Â¹ã
½ãò ªñŒã ÀÖã Öõý ‚ã¶ãñ‡ãŠ ¹ãÆ‡ãŠãÀ ‡ãŠãè ¹ãÆã‡ãðŠãä¦ã‡ãŠ ‚ãã¹ãªã†â ¹ãð©Ìããè
¹ãÀ Öãñ¶ãñ ÌããÊãñ •ãÊãÌãã¾ãì ¹ããäÀÌã¦ãÃ¶ã ‡ãŠã Öãè ¹ããäÀ¥ãã½ã Öõý
‚ãÊã¶ããè¶ããñ, ÔãîŒãã, Þã‰ãŠÌãã¦ã, ‚ããä¶ã¾ããä½ã¦ã ÌãÓããÃ Þã‰ãŠ, ¼ãîÔŒãÊã¶ã
‚ãããäª ‡ãñŠ Â¹ã ½ãò ¾ãñ ¹ãÆã‡ãðŠãä¦ã‡ãŠ ‚ãã¹ãªã†â ºããÀ-ºããÀ Ö½ããÀñ Ôãã½ã¶ãñ
‚ãã ÀÖãè Ööý ‡ãŠãºãÃ¶ã ¡ãƒÃ‚ããù‡ã‹Ôããƒ¡, ãä½ã©ãñ¶ã Ìã ‚ã¶¾ã ØãÆãè¶ã Öã„Ôã
ØãõÔããò ‡ãŠãè ½ãã¨ãã ºãÀãºãÀ Ìãã¦ããÌãÀ¥ã ½ãò ºãü¤ ÀÖãè Öõý ¹ãŠÊãÔÌãÂ¹ã
‚ãã¶ãñ ÌããÊãñ Ôã½ã¾ã ½ãò ¹ãð©Ìããè ‡ãñŠ ‚ããõÔã¦ã ¦ãã¹ã½ãã¶ã ½ãò 20 ÔãñãäÊÔã¾ãÔã
‡ãŠãè Ìãðãä® Ôãâ¼ãããäÌã¦ã Öõý

(2) •ãõÌã ãäÌããäÌã£ã¦ãã ‡ãŠã ÔãâÀàã¥ã (Conservation of
Biodiversity) : ¾ãÖ ÌãõãäÍÌã‡ãŠ Ôã½ãìªã¾ã ‡ãŠãè ªîÔãÀãè ¹ãÆã©ããä½ã‡ãŠ¦ãã
Öõý Ìãðàããò ‡ãŠãè ‚ãâ£ãã£ãìâ£ã ‡ãŠ›ãƒÃ, ‡ãðŠãäÓã ‡ãŠã¾ããô ½ãò ‚ãã£ãìãä¶ã‡ãŠ
¦ã‡ãŠ¶ããè‡ãŠãò ‡ãŠã ¹ãÆ¾ããñØã, ¢ããèÊããò ‡ãŠãñ ¹ãã›ã •ãã¶ãã, ‚ããõ²ããñãäØã‡ãŠ Ìã
¶ãØãÀãè¾ã ¹ãÆªîÓã¥ã ‚ãããäª ‚ã¶ãñ‡ãŠ †ñÔãñ ‡ãŠãÀ¥ã Öõ, ãä•ã¶ãÔãñ
•ãõÌããäÌããäÌã£ã¦ãã ‡ãŠãñ àããä¦ã ¹ãÖìâÞããè Öõý •ããèÌã¶ã ‡ãŠãñ ºãÞãã¶ãñ ‡ãñŠ ãäÊã†

•ãõÌããäÌããäÌã£ã¦ãã ‡ãñŠ ÙãÔã ‡ãŠãñ Àãñ‡ãŠ¶ãã ÖãñØããý
¹ã¾ããÃÌãÀ¥ã ¹ãÀ ‚ãããä©ãÃ‡ãŠ ãäÌã‡ãŠãÔã ‡ãñŠ ¹ãÆ¼ããÌã
‚ãããä©ãÃ‡ãŠ ãäÌã‡ãŠãÔã ‡ãñŠ ¶ãã½ã ¹ãÀ ½ãã¶ãÌããè¾ã Øããä¦ããäÌããä£ã¾ããò ‡ãñŠ

¹ãÆ¼ããÌã ãä¶ã½¶ã Â¹ããò ½ãò Ôãã½ã¶ãñ ‚ãã† Öõ-
1. ‚ããñ•ããñ¶ã ¹ã¦ãÃ ‡ãŠã ¶ãÓ› Öãñ¶ãã
2. ¹ãÆã‡ãðŠãä¦ã‡ãŠ ‚ããÌããÔã ‡ãŠã ¹ããäÀÌã¦ãÃ¶ã :
3. ºããâ£ããò ‡ãŠã ªìÓ¹ãÆ¼ããÌã :
4. •ãõÌããäÌããäÌã£ã¦ãã ‡ãŠã ÙãÔã :
5. ‚ãããä©ãÃ‡ãŠ ãäÌã‡ãŠãÔã ‡ãñŠ ‡ãŠãÀ¥ã Öãñ¶ãñ ÌããÊãã •ãÊã ¹ãÆªìÓã¥ã
6. ½ãðªã ¹ãÆªîÓã¥ã
7. ÍãõÌããÊããò ‡ãñŠ Öããä¶ã‡ãŠãÀ‡ãŠ ¹ãÆ¼ããÌã :
8. £ãî½ã ‡ãŠãñÖÀñ ‡ãŠãè Ôã½ãÔ¾ãã :
9. ¹ãÆã‡ãðŠãä¦ã‡ãŠ ÔãâÔãã£ã¶ããò ‡ãŠã ãäÌã¶ããÍã :

Ìãã¦ããÌãÀ¥ã
¹ãð©Ìããè ‡ãñŠ ÞããÀãò ‚ããñÀ Ôãñ ÜãñÀ¶ãñ ÌããÊãã Ìãã¾ãì ‡ãŠã ‚ããÌãÀ¥ã Ìãã¦ããÌãÀ¥ã
‡ãŠÖÊãã¦ãã Öõý Ìãã¦ããÌãÀ¥ã ½ãò 78% ¶ããƒ›Èãñ•ã¶ã, 21% ‚ããù‡ã‹Ôããè•ã¶ã,
0.3% ‡ãŠãºãÃ¶ã ¡ãƒ‚ããù‡ã‹Ôããƒ¡ ¦ã©ãã 0.07% ‚ã¶¾ã ØãõÔãñ Öãñ¦ããè Ööý
Ìãã¦ããÌãÀ¥ã ‡ãñŠ ãäÌããä¼ã¸ã ¹ãÆ‡ãŠãÀ Öö- ¹ããäÀÌã¦ãÃ¶ã½ãâ¡Êã, Ôã½ã¦ãã¹ã½ãâ¡Êã,
½ã£¾ã½ãâ¡Êã, ¦ãã¹ã½ãâ¡Êã ¦ã©ãã ‚ãã¾ã¶ã ½ãâ¡Êãý Ìãã¦ããÌãÀ¥ã ‡ãŠã ¼ããÀ
ÊãØã¼ãØã 10.3 ›¶ã ¹ãÆãä¦ã ÌãØãÃ ½ããè›À Öãñ¦ãã Öõý

¹ããäÀÌã¦ãÃ¶ã½ãâ¡Êã: ¹ãð©Ìããè ‡ãñŠ Ôã½ããè¹ã ‡ãŠã Ìãã¾ãì àãñ̈ ã •ããñ ÊãØã¼ãØã
10 ãä‡ãŠ½ããè. ‡ãŠãè …âÞããƒÃ ¦ã‡ãŠ ¹ãõŠÊãã Öãñ¦ãã Öõ, ¹ããäÀÌã¦ãÃ¶ã½ãâ¡Êã
‡ãŠÖÊãã¦ãã Öõý ƒÔã½ãò •ãÊãÌããÓ¹ã, £ãîÊã‡ãŠ¥ã, ‚ããù‡ã‹Ôããè•ã¶ã,
¶ããƒ›Èãñ•ã¶ã, ‡ãŠãºãÃ¶ã ¡ãƒ‚ããù‡ã‹Ôããƒ¡ ¦ã©ãã ºããªÊã ƒ¦¾ãããäª ‚ãã¦ãñ
Ööý ¦ã©ãã ƒÔã‡ãŠã •ããèÌã½ãâ¡Êã Ôãñ ¹ãÆ¦¾ãàã Ôãâºãâ£ã Öãñ¦ãã Öõý

Ôã½ã¦ãã¹ã½ãâ¡Êã: ¹ããäÀÌã¦ãÃ¶ã½ãâ¡Êã ‡ãñŠ …¹ãÀ ‡ãŠã àãñ̈ ã Ôã½ã¦ãã¹ã½ãâ¡Êã
‡ãŠÖÊãã¦ãã Öõ, ãä•ãÔã‡ãñŠ …¹ãÀãè ¼ããØã ½ãò ¹ãÆÞãìÀ ½ãã¨ãã ½ãò ‚ããñ•ããñ¶ã ãäÔ©ã¦ã
Öãñ¦ããè Öõý ¾ãÖ ¹ãð©Ìããè ‡ãñŠ …¹ãÀ 10 Ôãñ 40 ãä‡ãŠ½ããè. ¦ã‡ãŠ ¹ãõŠÊãã Öãñ¦ãã
Öõý ‚ããñ•ããñ¶ã Ôãî¾ãÃ ´ãÀã ãä¶ãÓ‡ãŠããäÔã¦ã ¹ãÀãºãöØã¶ããè ãäÌããä‡ãŠÀ¥ããò ‡ãñŠ
‚ããä£ã‡ãŠãâÍã ¼ããØã ‡ãŠãñ ÔããñŒã Êãñ¦ããè Öõ ¦ã©ãã ¹ãð©Ìããè ‡ãŠãñ ƒÔã‡ãñŠ Œã¦ãÀ¶ãã‡ãŠ
ãäÌããä‡ãŠÀ¥ã Ôãñ ºãÞãã† ÀŒã¦ããè Öõý

½ã£¾ã½ãâ¡Êã : ¾ãÖ ¹ãð©Ìããè ‡ãñŠ Ôã½ã¦ãã¹ã½ãâ¡Êã ‡ãñŠ …¹ãÀ ¦ã©ãã
¦ãã¹ã½ãâ¡Êã ‡ãñŠ ¶ããèÞãñ ‡ãñŠ ºããèÞã ‡ãŠã Ìãã¦ããÌãÀ¥ã Öãñ¦ãã Öõý ¾ãÖ £ãÀ¦ããè
Ôãñ 50 Ôãñ 80 ãä‡ãŠ½ããè. …¹ãÀ ãäÔ©ã¦ã Öãñ¦ãã Öõý

¦ãã¹ã½ãâ¡Êã : ¦ãã¹ã½ãâ¡Êã ¹ãð©Ìããè ‡ãñŠ Ìãã¦ããÌãÀ¥ã ‡ãŠãè ÌãÖ ¹ã¦ãÃ
Öãñ¦ããè Öõ •ããñ ½ã£¾ã½ãâ¡Êã ‡ãñŠ …¹ãÀ ¦ã©ãã ‚ãã¾ã¶ã ½ãâ¡Êã ‡ãñŠ ¶ããèÞãñ
ãäÔ©ã¦ã Öãñ¦ããè Öõý ƒÔã‡ãŠã ãä¶ã½¶ã Ô¦ãÀ £ãÀ¦ããè Ôãñ 30 ãä‡ãŠ½ããè. …¹ãÀ
Öãñ¦ãã Öõ, ¹ãÀâ¦ãì ƒÔã‡ãŠãè …¹ãÀãè Ôããè½ãã ‚ã¼ããè ¦ã‡ãŠ ¹ããäÀ¼ãããäÓã¦ã ¶ãÖãé
‡ãŠãè •ãã Ôã‡ãŠãè Öõý

‚ãã¾ã¶ã½ãâ¡Êã: ¾ãÖ ¹ãð©Ìããè ‡ãñŠ Ìãã¦ããÌãÀ¥ã ‡ãŠãè ÔãºãÔãñ …¹ãÀãè ¹ã¦ãÃ
Öãñ¦ããè Öõ ¦ã©ãã ‚ã¼ããè ¦ã‡ãŠ ƒÔã‡ãŠãè Ôã½ãìãäÞã¦ã ¹ããäÀ¼ããÓãã ¶ãÖãé ªãè •ãã
Ôã‡ãŠãè Öõý ¾ãÖ ¦ãã¹ã½ãâ¡Êã Ôãñ ÍãìÁ Öãñ‡ãŠÀ ‚ãâ¦ããäÀàã ½ãò Íãî¶¾ã ¦ã‡ãŠ
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¹ãõŠÊãã Öãñ¦ãã Öõý Öãƒ¡Èãñ•ã¶ã ƒ¶ã‡ãŠã ½ãìŒ¾ã Üã›‡ãŠ Öãñ¦ãã Öõý
‚ã¶¾ã ¦ã©¾ã

¹ããäÀÌã¦ãÃ¶ã½ãâ¡Êã- ÒÍ¾ã ¹ãÆ‡ãŠãÍã, ‚ãÌãÀ‡ã‹¦ã †Ìãâ Àñãä¡¾ããñ ¦ãÀâØããò
‡ãŠã ÊãØã¼ãØã 34% ¹ããäÀÌã¦ãÃ¶ã½ãâ¡Êã ‡ãñŠ ´ãÀã ºããÖÀãè ‚ãâ¦ããäÀàã ½ãò
¹ãÀãÌããä¦ãÃ¦ã ‡ãŠÀ ãäª¾ãã •ãã¦ãã Öõý ¾ãÖ ¹ãð©Ìããè ‡ãñŠ Ìãã¦ããÌãÀ¥ã ‡ãŠã
ÔãºãÔãñ ãä¶ãÞãÊãã ¼ããØã Öãñ¦ãã Öõý

ÔããõÀ ãäÌããä‡ãŠÀ¥ã- ÔããõÀ ãäÌããä‡ãŠÀ¥ã ‡ãŠã 19% ¼ãØãã •ãÊã ÌããÓ¹ã,
‡ãŠãºãÃ¶ã ¡ãƒ‚ããù‡ã‹Ôããƒ¡ ¦ã©ãã ‚ã¶¾ã Ìãã¦ããÌãÀ¥ããè¾ã Üã›‡ãŠãò ‡ãñŠ
´ãÀã ‚ãÌãÍããñãäÓã¦ã ‡ãŠÀ ãäÊã¾ãã •ãã¦ãã Öõý …•ããÃ ‡ãŠã ½ãã¨ã 47%
¼ããØã Öãè ¹ãð©Ìããè ¹ãÀ ¹ãÖìâÞã ¹ãã¦ãã Öõý

ºãÆÚãã¥¡- †ñÔãã ‚ã¶ãì½ãã¶ã ÊãØãã¾ãã Øã¾ãã Öõ ãä‡ãŠ ºãÆÚãã¥¡ ‡ãñŠ
‡ãìŠÊã ¹ãªã©ããô ‡ãŠã ÊãØã¼ãØã 99% ¼ããØã Öãƒ¡Èãñ•ã¶ã ¦ã©ãã ÖãèãäÊã¾ã½ã
‡ãñŠ Ôãâ¾ããñØã Ôãñ ãä¶ããä½ãÃ¦ã Öõý ºãÆÚãã¥¡ ½ãò ÖãèãäÊã¾ã½ã ‡ãñŠ ¹ãÆ¦¾ãñ‡ãŠ ‚ã¥ãì‚ããò
‡ãñŠ ãäÊã† ÊãØã¼ãØã 10,000 Öãƒ¡Èãñ•ã¶ã ‚ã¥ãì‚ããò ¦ã©ãã ‚ã¶¾ã Üã›‡ãŠãò
‡ãñŠ ‡ãŠ½ã Ôãñ ‡ãŠ½ã †‡ãŠ ‚ã¥ãì ‡ãŠãè ‚ããÌãÍ¾ã‡ãŠ¦ãã Öãñ¦ããè Öõý

¹ãð©Ìããè- ¹ãð©Ìããè ‡ãŠãè ¹ã¹ãÃ›ãè ‡ãŠã ÊãØã¼ãØã 99% ¼ããØã 9 ¦ã¦Ìããò
‡ãŠãñ ãä½ãÊãã‡ãŠÀ ºã¶ãã Öõý ¾ãñ ¦ã¦Ìã Öö- ‚ããù‡ã‹Ôããè•ã¶ã 46.6%
ãäÔããäÊã‡ãŠãù¶ã 27.7%, †Ê¾ãì½ããèãä¶ã¾ã½ã 8.1%, ÊããñÖã 5%,
‡ãõŠãäÊÍã¾ã½ã 3.6% Ôããñãä¡¾ã½ã 2.8%, ¹ããñ›õãäÍã¾ã½ã 2.6%,
½ãõØ¶ããèãäÍã¾ã½ã  2.1% ¦ã©ãã ›ãƒ›ãèãä¶ã¾ã½ã 0.44%ý †ñÔ›ã›ãƒ¶ã
¹ãð©Ìããè ‡ãŠãè ¹ã¹ãÃ›ãè ¹ãÀ ¹ãÆã‡ãðŠãä¦ã‡ãŠ Â¹ã Ôãñ „¦¹ã¸ã Öãñ¶ãñ ÌããÊãã
ÔãÌããÃãä£ã‡ãŠ ªìÊãÃ¼ã ¦ã¦Ìã Öãñ¦ãã Öõý

Ôã½ãì³ãè •ãÊã- Ôã½ãì³ãè •ãÊã ‡ãñŠ 99% ¼ããØã ½ãò ½ãìŒ¾ã¦ã: ¹ããâÞã
¦ã¦Ìã Öãñ¦ãñ Öö •ãõÔãñ ‚ããù‡ã‹Ôããè•ã¶ã 85.7%, Öãƒ¡Èãñ•ã¶ã 10.7%,
‡ã‹ÊããñÀãè¶ã 1.94%, Ôããñãä¡¾ã½ã 1.08% ¦ã©ãã ½ãõØ¶ããèãäÍã¾ã½ã
0.13%ý

¹ãî¥ãÃ •ããèãäÌã¦ã ¹ãÆã¥ããè-  Ôã½ãÔ¦ã •ããèãäÌã¦ã ¹ãÆããä¥ã¾ããò ‡ãŠã 99%
¼ããØã ½ãìŒ¾ã¦ã: 9 ¦ã¦Ìããò ‡ãñŠ Ôãâ¾ããñ•ã¶ã Ôãñ ãä¶ããä½ãÃ¦ã Öãñ¦ãã Öõý ¾ãñ
¦ã¦Ìã Öõ- ‚ããù‡ã‹Ôããè•ã¶ã 62%, ‡ãŠãºãÃ¶ã 20%, Öãƒ¡Èãñ•ã¶ã 10%,
¶ããƒ›Èãñ•ã¶ã 3%, ‡ãõŠãäÊÍã¾ã½ã 2.5%, ¹ãŠãùÔ¹ãñŠ› 1.14%,
‡ã‹ÊããñÀãè¶ã 0.16%, ÔãÊ¹ãŠÀ 0.14% ¦ã©ãã ¹ããñ›ñãäÍã¾ã½ã 0.011%ý

„¼ã¾ãÞãÀ- †ñÔãñ •ããèãäÌã¦ã ‚ãÌã¾ãÌã •ããñ •ãÊã ¦ã©ãã ¼ãîãä½ã ªãñ¶ããñ
¹ãÀ Öãè •ããèãäÌã¦ã ÀÖ Ôã‡ãŠ¦ãñ Öö, „¼ã¾ãÞãÀ ‡ãŠÖÊãã¦ãñ Ööý Ôãã½ãã¶¾ã
¦ããõÀ ¹ãÀ ¾ãÖ ‚ã¹ã¶ãñ •ã¶½ã ‡ãŠãè ÊããÀÌãã ‚ãÌãÔ©ãã ‡ãŠãñ •ãÊã ½ãò Ì¾ã¦ããè¦ã
‡ãŠÀ¦ãñ Öö ãä•ãÔãñ ¹ããäÀ¹ã‡ã‹Ìã Öãñ¶ãñ ¹ãÀ ¼ãîãä½ã ¹ãÀ Ô©ãã¶ãã¶¦ããäÀ¦ã ‡ãŠÀ ªñ¦ãñ
Ööý „ªãÖÀ¥ãã©ãÃ ½ãò¤‡ãŠ, ›ãñ¡, ¶¾ãî› ¦ã©ãã ÔãÊãã½ãò¡ÔãÃý ÔãÌãÃ¹ãÆ©ã½ã
„¼ã¾ãÞãÀ Ôãâ¼ãÌã¦ã: 350 ãä½ããäÊã¾ã¶ã ÌãÓãÃ ¹ãîÌãÃ •ããèãäÌã¦ã ©ãñý

ãäª¶ãÞãÀ ¦ã©ãã Àããä̈ ãÞãÀ ¹ãÍãì-  †ñÔãñ ¹ãÍãì •ããñ ½ãã¨ã ãäª¶ã ‡ãñŠ
Ôã½ã¾ã Ôããä‰ãŠ¾ã ÀÖ¦ãñ Öö, ãä•ã¶ãÞãÀ ‡ãŠÖÊãã¦ãñ Ööý •ãõÔãñ- Øãã¾ã,
Üããñü¡ã ƒ¦¾ãããäªý ƒÔã‡ãñŠ ãäÌã¹ãÀãè¦ã Àããä̈ ã ‡ãñŠ Ôã½ã¾ã Ôããä‰ãŠ¾ã ÀÖ¶ãñ
ÌããÊãñ ¹ãÍãì‚ããò ‡ãŠãñ Àããä̈ ãÞãÀ ‡ãŠÖã •ãã¦ãã Öõý ƒÔã‡ãñŠ „ªãÖÀ¥ã Öõ-
„ÊÊãî ¦ã©ãã Þã½ãØããªü¡ý ¾ãñ ¹ãÍãì Àããä̈ ã ½ãò Üãî½ã¦ãñ Öö ¦ã©ãã ãäª¶ã ½ãò

Ôããñ¦ãñ Ööý
‡ãðŠãäÓã ‰ãŠãâãä¦ã- 1970 ½ãò †‡ãŠ ‚ããâªãñÊã¶ã ‡ãŠã Ôãî̈ ã¹ãã¦ã Öì‚ãã

ãä•ãÔã‡ãŠã „­ñÍ¾ã ‚ããä£ã‡ãŠ ¹ããäÀÓ‡ãðŠ¦ã ¹ãÆ¥ãããäÊã¾ããò ‡ãŠã „¹ã¾ããñØã ¦ã©ãã
‡ãŠãºãÃãä¶ã‡ãŠ Œãñ¦ããè ‡ãŠã ãäÌã‡ãŠãÔã ‡ãŠÀ¶ãã ©ãã •ããñ ãäºã¶ãã †ñÔãñ
ÀãÔãã¾ããä¶ã‡ãŠ ãäœü¡‡ãŠãÌã †Ìãâ „ÌãÃÀ‡ãŠãò ‡ãñŠ „¹ã¾ããñØã ‡ãñŠ ãäÊã† ‡ãŠãè
•ãã¦ããè Öõ, ãä•ã¶ã‡ãñŠ ãä¶ãÀâ¦ãÀ „¹ã¾ããñØã ‡ãñŠ ‡ãŠãÀ¥ã ¼ãîãä½ã ‡ãŠãè „¹ã•ãã…
Íããä‡ã‹¦ã ãä¶ãÀâ¦ãÀ ‡ãŠ½ã Öãñ¦ããè •ãã ÀÖãè Öõý 1980 ½ãò •ãõÌã‡ãŠãè¾ã
‚ããä¼ã¾ãâ¨ã¥ã ¹ãÆ¥ãããäÊã¾ããò ‡ãñŠ ãäÌã‡ãŠãÔã †Ìãâ ¹ãÆãÀâ¼ã Ôãñ Ìã¥ãÃ
Ôãâ‡ãŠÀãè‡ãŠÀ¥ã ‡ãŠã ¹ãÆãÀâ¼ã Öì‚ããý

¹ã¾ããÃÌãÀ¥ã Þã‰ãŠ
‡ãŠãºãÃ¶ã Þã‰ãŠ- ‡ãŠãºãÃ¶ã Þã‰ãŠ ¹ãÆ‡ãðŠãä¦ã ½ãò ‡ãŠãºãÃ¶ã ‚ã¥ãì‚ããò ‡ãŠã

¹ãÆÔãÀ¥ã Öãñ¦ãã Öõý ¹ããõ£ãñ ÖÌãã Ôãñ ‡ãŠãºãÃ¶ã ¡ãƒ‚ããù‡ã‹Ôããƒ¡ ØãÆÖ¥ã
‡ãŠÀ‡ãñŠ ‚ã¹ã¶ãã ¼ããñ•ã¶ã ¹ãÆã¹¦ã ‡ãŠÀ¦ãñ Ööý ¹ãÍãì-¹ããõ£ããò ‡ãŠãñ Œãã¦ãñ Öö
¦ã©ãã ƒ¶Öò ¹ãÍãì …¦ã‡ãŠãò ½ãò ¹ããäÀÌããä¦ãÃ¦ã ‡ãŠÀ ªñ¦ãñ Ööý ¹ããõ£ãñ ¦ã©ãã
¹ãÍãì ªãñ¶ããñ Öãè ‚ã¹ã¶ããè ÍÌããÔã ÊãñÊãñ ‡ãñŠ ªãõÀã¶ã ‡ãŠãºãÃ¶ã ¡ãƒ‚ããù‡ã‹Ôããƒ¡
ºããÖÀ ãä¶ã‡ãŠãÊã¦ãñ Ööý ¹ãÍãì ¦ã©ãã ¹ããõ£ããò ‡ãñŠ ½ãð¦ã Öãñ¶ãñ ¹ãÀ •ããèÌãã¥ãì
¦ã©ãã ¹ãìâŠØããè ƒ¶ã‡ãñŠ ½ãð¦ã …¦ã‡ãŠãò ‡ãŠãñ ‚ã¹ã¶ãñ ¼ããñ•ã¶ã ‡ãñŠ Â¹ã ½ãò
ØãÆÖ¥ã ‡ãŠÀ¦ãñ Öö ¦ã©ãã ƒÔãÔãñ ¹ãÆã¹¦ã ‡ãŠãºãÃ¶ã ‡ãŠãñ ¹ãì¶ã: ‡ãŠãºãÃ¶ã
¡ãƒ‚ããù‡ã‹Ôããƒ¡ ‡ãñŠ Â¹ã ½ãò Ìãã¾ãì ½ãò œãñü¡ ªñ¦ãñ Ööý ‚ãã•ã ‡ãŠãºãÃ¶ã
Þã‰ãŠ Œã¦ãÀñ ½ãò Öõ ‡ã‹¾ããòãä‡ãŠ Ìã¶ããò ‡ãŠãñ ºãü¡ñ ¹ãõ½ãã¶ãñ ¹ãÀ ‡ãŠã›ã •ãã
ÀÖã Öõ ¦ã©ãã •ããèÌããÍ½ã ƒÄ£ã¶ã ‡ãŠã „¹ã¾ããñØã †Ìãâ „Ôãñ •ãÊãã¾ãã
•ãã¶ãã ºãü¤¦ãã •ãã ÀÖã Öõý

¶ããƒ›Èãñ•ã¶ã Þã‰ãŠ- Ìãã¦ããÌãÀ¥ã Ôãñ ãä¶ã‡ãŠÊã‡ãŠÀ ½ãðªã, •ãÊã,
Ìãã¾ãì †Ìãâ ‚ã¶¾ã •ããèãäÌã¦ã ‚ãÌã¾ããò Ôãñ ¹ãì¶ã: Ìãã¦ããÌãÀ¥ã ‡ãñŠ ºããèÞã
ãä¶ãÀâ¦ãÀ ¹ãÆÌãããäÖ¦ã Öãñ¦ãñ ÀÖ¶ãñ ÌããÊãã Ìãã¦ããÌãÀ¥ããè¾ã ¶ããƒ›Èãñ•ã¶ã
¹ãÆÔãÀ¥ã ¶ããƒ›Èãñ•ã¶ãÞã‰ãŠ ‡ãŠÖÊãã¦ãã Öõý ¾ã²ããä¹ã Ìãã¦ããÌãÀ¥ã ‡ãŠã
ÊãØã¼ãØã 78% ¼ããØã ¶ããƒ›Èãñ•ã¶ã Öãñ¦ãã Öõ ¹ãÀâ¦ãì ƒÔãñ ‚ããä£ã‡ãŠãâÍã
‚ãÌã¾ãÌããò ´ãÀã Ôããè£ãñ „¹ã¾ããñØã ¶ãÖãé ãä‡ãŠ¾ãã •ãã Ôã‡ãŠ¦ããý

‚ããù‡ã‹Ôããè•ã¶ã Þã‰ãŠ- ¹ãð©Ìããè ¹ãÀ •ããèÌã¶ã ‡ãŠã ‚ããÀâ¼ã ‚ããù‡ã‹Ôããè•ã¶ã
‡ãñŠ „¹ã¾ããñØã ‡ãñŠ Ôãã©ã Öì‚ãã •ããñ ¹ããõ£ããò ‡ãñŠ ´ãÀã ãä‡ãŠ† •ãã¶ãñ ÌããÊãñ
¹ãÆ‡ãŠãÍã ÔãâÍÊãñÓã¥ã ‡ãŠã †‡ãŠ ÔãÖã¾ã‡ãŠ „¦¹ããª Öãñ¦ããè Öõ ¦ã©ãã ¹ããõ£ããò
†Ìãâ ¹ãÍãì‚ããò ‡ãñŠ ÍÌããÔã Êãñ¶ãñ ‡ãŠã ¼ããè ‚ãã£ããÀ Öãñ¦ããè Öõý ƒÔã ¹ãÆ‡ãŠãÀ
Àã¦ããÌãÀ¥ã ½ãò ƒÔã‡ãŠã ‚ãâÍã ÔãªõÌã ãäÔ©ã¦ã ÀÖ¦ãã Öõý

Öãƒ¡Èãñ•ã¶ã Þã‰ãŠ- Ôã½ãì³ •ãÊã Ôãñ ãä½ãÊã¶ãñ ÌããÊããè Öãƒ¡Èãñ•ã¶ã
¹ãì¶ã: ‚ããù‡ã‹Ôããè•ã¶ã ½ãò ãä½ãÊã •ãã¦ããè Öõ ¦ã©ãã ãä•ãÔãÔãñ •ãÊã ÌããÓ¹ã
ºã¶ã¦ãã Öõ ‚ããõÀ ‚ãâ¦ã ½ãò ¹ãì¶ã: Ôã½ãì³ ½ãò Êããõ› •ãã¦ãã Öõý ƒÔã ¹ãÆãä‰ãŠ¾ãã
‡ãŠãñ Öãƒ¡Èãñ•ã¶ã Þã‰ãŠ ‡ãŠÖ¦ãñ Ööý

¹ã¾ããÃÌãÀ¥ã Ôãâºãâãä£ã¦ã ãäÌã—ãã¶ã
ÌããäØãÃ‡ãŠãè (Taxonomy)- ¹ããõ£ããò †Ìãâ ¹ãÍãì‚ããò ‡ãñŠ ÌãØããê‡ãŠÀ¥ã

ãäÌã—ãã¶ã ‡ãŠãñ ÌããäØãÃ‡ãŠãè (Taxonomy) ‡ãŠÖ¦ãñ Ööý ƒÔã‡ãñŠ ‚ãâ¦ãØãÃ¦ã
¹ããõ£ããò †Ìãâ ¹ãÍãì‚ããò ‡ãŠãñ ÌãâÍãã¶ãì‰ãŠ½ã ‡ãñŠ ‚ãã£ããÀ ¹ãÀ Ôã½ãîÖãò ½ãò
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•ãõÌã ¦ãâ¨ã (Bio-sytematics)- ‚ããä¼ã•ã¶ã¶ã ¹ãÆ¥ããÊããè,
Ôãâ¦ãã¶ããñ¦¹ããª¶ã •ããèÌããäÌã—ãã¶ããè †Ìãâ „ªáá¼ãÌã ‡ãŠãñ •ã¶ãÔãâŒ¾ãã ‡ãñŠ
•ããèÌããäÌã—ãã¶ã ‡ãñŠ Ôãâª¼ãÃ ½ãò •ãõÌã½ãâ̈ ã ‡ãŠÖã •ãã¦ãã Öõý

¹ã‹ÊããñÀãñÊããù•ããè (Florology)- ãäÌããä¼ã¸ã Ìãã¶ãÔ¹ããä¦ã‡ãŠ ÔÌãÂ¹ããò
‡ãŠãè ÔãðãäÓ›, ãäÌã‡ãŠãÔã †Ìãâ •ããèÌã¶ã ‡ãñŠ ‚ã£ã¾ã¾ã¶ã ‡ãŠãñ ¹ã‹ÊããñÀãñÊããù•ããè
‡ãŠÖ¦ãñ Ööý

½ããõÔã½ã ãäÌã—ãã¶ã (Meterology)- Ìãã¦ããÌãÀ¥ã, ƒÔã‡ãŠãè
ÔãâÀÞã¶ãã, ÔãâÜã›¶ã †Ìãâ ¹ãÆÌãðãä¦¦ã ‡ãñŠ ‚ã£¾ã¾ã¶ã ‡ãŠãñ ½ããõÔã½ã ãäÌã—
ãã¶ã ‡ãŠÖã •ãã¦ãã Öõý ½ããõÔã½ã ãäÌã—ãã¶ããè ÀÔãã¾ã¶ã, ¼ããõãä¦ã‡ãŠãè †Ìãâ
Øããä¥ã¦ã ÍããÔ¨ããò ‡ãŠã ‚ã¹ã¶ãñ ‡ãŠã¾ãÃ ‡ãñŠ ãäÊã† „¹ã¾ããñØã ‡ãŠÀ¦ãñ Ööý

•ãõãäÌã‡ãŠ Üãü¡ãè (Biological Clock)- Ôã½ãÔ¦ã ¹ãÆ‡ãŠãÀ ‡ãñŠ
¹ããõ£ããò †Ìãâ ¹ãÍãì‚ããò ½ãò ¹ãã† •ãã¶ãñ ÌããÊãñ †‡ãŠ †ñÔãñ ¦ãâ̈ ã ‡ãŠãñ •ãõãäÌã‡ãŠ
Üãü¡ãè ‡ãŠÖã •ãã¦ãã Öõ, ãä•ãÔã‡ãñŠ ´ãÀã ƒ¶ã ¹ããõ£ããò †Ìãâ ¹ãÍãì‚ããò ‡ãŠãè
Øããä¦ããäÌããä£ã¾ããò ‡ãñŠ ‚ããâ¦ããäÀ‡ãŠ Ôãã½ãâ•ãÔ¾ã ‡ãŠã ãä¶ã¾ãâ̈ ã¥ã ãä‡ãŠ¾ãã •ãã¦ãã
Öõý ¾ãÖ ¦ãâ̈ ã ‚ã—ãã¦ã Â¹ã Ôãñ „¦¹ã¸ã Öãñ¦ãã Öõ ¦ã©ãã ãä‡ãŠÔããè ºããÖÀãè
Ôã½ã¾ã Ôãâ‡ãñŠ¦ããò ¹ãÀ ãä¶ã¼ãÃÀ ¶ãÖãé ‡ãŠÀ¦ããý

¹ãããäÀãäÔ©ããä¦ã‡ãŠãè ¦ãâ¨ã
¹ãããäÀãäÔ©ããä¦ã‡ãŠãè Ôãñ ‚ããÍã¾ã ¹ã¾ããÃÌãÀ¥ã Ôãñ Öõ ¦ã©ãã `¦ãâ̈ ã' ‡ãŠã

‚ã©ãÃ ƒÔã‡ãñŠ ãäÌããä¼ã¸ã Üã›‡ãŠãò ‡ãñŠ ½ã£¾ã Öãñ¶ãñ ÌããÊããè ‚ãâ¦ã: ãä‰ãŠ¾ãã‚ããò
Ôãñ Öãñ¦ãã Öõý

¹ãããäÀãäÔ©ããä¦ã‡ãŠãè ¦ãâ¨ã ‡ãŠãè ¹ããäÀ¼ããÓãã†â (Definitions of
Ecosystem): ¹ãããäÀãäÔ©ããä¦ã‡ãŠãè ¦ãâ̈ ã ‡ãŠãñ ¹ããäÀ¼ãããäÓã¦ã ‡ãŠÀ¦ãñ Öì†
¹ããè›À ÖñØãñ› ‡ãŠÖ¦ãñ Öö- `¹ãããäÀãäÔ©ããä¦ã‡ãŠãè ¦ãâ̈ ã ÌãÖ ¹ãããäÀãäÔ©ããä¦ã‡ãŠãè
Ì¾ãÌãÔ©ãã Öõ, ãä•ãÔã½ãò ¹ããª¹ã ‚ããõÀ •ããèÌã-•ãâ¦ãì ‚ã¹ã¶ãñ ¹ã¾ããÃÌãÀ¥ã
Ôãñ ¹ããñÓã‡ãŠ ÑãâðŒãÊãã ´ãÀã Ôãâ¾ãì‡ã‹¦ã ÀÖ¦ãñ Ööý'

¹ãã‡ãÃŠ ‡ãñŠ ‚ã¶ãìÔããÀ- `¹ãããäÀãäÔ©ããä¦ã‡ãŠãè ¦ãâ̈ ã †‡ãŠ àãñ̈ ã ‡ãñŠ ‚ãâªÀ
Ôã½ãÔ¦ã ¹ãÆã‡ãðŠãä¦ã‡ãŠ •ããèÌãâ ¦ã©ãã ¦ã¦Ìããò ‡ãŠã Ôã‡ãŠÊã ¾ããñØã Öãñ¦ãã Öõ
‚ããõÀ ƒÔãñ ¼ããõãä¦ã‡ãŠ ¼ãîØããñÊã ½ãò †‡ãŠ „¶½ãì‡ã‹¦ã ¦ãâ̈ ã ‡ãñŠ ‚ãã£ããÀ¼ãî¦ã
„ªãÖÀ¥ã ‡ãñŠ Â¹ã ½ãò ªñŒãã •ãã Ôã‡ãŠ¦ãã Öõý'

¹ãããäÀãäÔ©ããä¦ã‡ãŠãè ¦ãâ̈ ã ‡ãñŠ ¹ãÆ‡ãŠãÀ ãä¶ã½¶ã Öö-
1. ¹ã Æã‡ã ðŠã ä¦ã‡ãŠ ¹ããã äÀã äÔ©ãã ä¦ã‡ãŠã è  ¦ã â¨ã (Natural

Ecosystem): ¹ãÆã‡ãðŠãä¦ã‡ãŠ ¹ãããäÀãäÔ©ããä¦ã‡ãŠãè ¦ãâ̈ ã Ôãñ ‚ããÍã¾ã „¶ã
¹ãããäÀãäÔ©ããä¦ã‡ãŠãè ¦ãâ¨ããò Ôãñ Öõ •ããñ ¹ãÆã‡ãðŠãä¦ã‡ãŠ Â¹ã Ôãñ ÔãâÞãããäÊã¦ã
Öãñ¦ãñ Öö ¦ã©ãã ƒ¶ã ¹ãÀ ¶ã ¦ããñ ½ãã¶ãÌããè¾ã ãä¶ã¾ãâ̈ ã¥ã Öãñ¦ãã Öõ ‚ããõÀ ¶ã
Öãè ½ãã¶ãÌã•ããä¶ã¦ã ¹ãÆ¼ããÌãý

(‡ãŠ) Ô©ãÊããè¾ã ¹ããäÀ¦ãâ¨ã : ¾ãÖ Ô©ãÊããè¾ã ‚ã©ããÃ¦ãá ¹ãããä©ãÃÌã
¹ãããäÀãäÔ©ããä¦ã‡ãŠãè ¦ãâ̈ ã Öãñ¦ãã Öõý ƒÔã½ãò Ôããä½½ããäÊã¦ã Öõ- ÜããÔã ¼ãîãä½ã,
Ìã¶ã, ½ãÂÔ©ãÊã ‚ãããäªý

(Œã) •ãÊããè¾ã ¹ããäÀ¦ãâ¨ã : •ãÊããè¾ã ¹ãããäÀãäÔ©ããä¦ã‡ãŠãè ¦ãâ¨ã ‡ãñŠ
‚ãâ¦ãØãÃ¦ã ‚ãÊãÌã¥ããè¾ã •ãÊã (Fresh water), Ôã½ãì³ãè •ãÊã ¦ã©ãã
•ÌããÀ¶ãª½ãìŒã (Estuarine) ‚ãããäª ‚ãã¦ãñ Ööý ƒÔã‡ãñŠ ÔãºãÔãñ ºãü¡ã
ãäÖÔÔãã Ôã½ãì³ãè ¹ããäÀ¦ãâ̈ ã Öõ, ãä•ãÔã¶ãñ ¹ãð©Ìããè ‡ãñŠ ÊãØã¼ãØã 70 ¹ãÆãä¦ãÍã¦ã
¼ããØã ‡ãŠãñ •ãÊããÞœããäª¦ã ‡ãŠÀ ÀŒãã Öõý

(Øã) ‚ãã‡ãŠãÍããè¾ã ¹ããäÀ¦ãâ̈ ã : Ìãã¾ãì½ãâ¡Êã ‡ãñŠ Â¹ã ½ãò ¾ãÖ ¼ããè
¹ãÆã‡ãðŠãä¦ã‡ãŠ ¹ãããäÀãäÔ©ããä¦ã‡ãŠãè ¦ãâ̈ ã ‡ãŠã †‡ãŠ Üã›‡ãŠ Öõ, ãä•ãÔã½ãò ‡ãŠƒÃ
¹ããäÀ¦ãâ̈ ã Ôããä½½ããäÊã¦ã Ööý

2. ½ãã¶ãÌã ‚ããä¼ã¾ãâãä¨ã¦ã ¹ãããäÀãäÔ©ããä¦ã‡ãŠãè ¦ãâ¨ã (Man
Engineered Ecosystem) :  ¾ãÖ ÌãÖ ¹ãããäÀãäÔ©ããä¦ã‡ãŠãè ¦ãâ̈ ã
Öãñ¦ãã Öõ, ãä•ãÔã ¹ãÀ ½ãã¶ãÌããè¾ã ãä¶ã¾ãâ̈ ã¥ã Ìã ¹ãÆ¼ããÌã ªñŒã¶ãñ ‡ãŠãñ
ãä½ãÊã¦ãã Öõý ƒÔãñ „¶ã ½ãã¶ãÌããè¾ã Øããä¦ããäÌããä£ã¾ããò ‡ãŠã ¹ããäÀ¥ãã½ã ½ãã¶ãã
•ãã Ôã‡ãŠ¦ãã Öõ, ãä•ã¶ã‡ãñŠ ¹ããèœñ ½ãã¶ãÌããè¾ã ºãìãä® ‚ããõÀ ÍããÀãèãäÀ‡ãŠ
Ñã½ã Ìã ¦ã‡ãŠ¶ããè‡ãŠ ‡ãŠã ¾ããñØãªã¶ã Öãñ¦ãã Öõ ý

¹ãããäÀãäÔ©ããä¦ã‡ãŠãè ¦ãâ̈ ã ‡ãŠã ãä¶ã¾ãâ̈ ã¥ã (Regulation of the
Ecosystem): ¹ãããäÀãäÔ©ããä¦ã‡ãŠãè ¦ãâ̈ ã ‡ãŠã ¹ãÆ¦¾ãñ‡ãŠ ÞãÀ¥ã ªîÔãÀñ
ÞãÀ¥ã ‡ãñŠ Ôãã©ã •ãìü¡ã ÀÖ¦ãã Öõ ¦ã©ãã ÑãâŒãÊããºã® ¤âØã Ôãñ †‡ãŠ
ãä¶ããäÍÞã¦ã ‰ãŠ½ã ½ãò ¾ãÖ ÔãªõÌã Üããä›¦ã Öãñ¦ãã ÀÖ¦ãã Öõý ƒÔã‡ãñŠ
ãäÌããä¼ã¸ã ÞãÀ¥ã ãä¶ã½¶ããäÊããäŒã¦ã Öö-

(‡ãŠ) …•ããÃ ‡ãŠã ÔãâØãÆÖ¥ã
(Œã) „¦¹ããª‡ãŠãò ´ãÀã ¼ããñ•ã¶ã ‡ãŠã „¦¹ããª¶ã
(Øã) ¼ããñ•ã¶ã ‡ãñŠ Â¹ã ½ãò „¹ã¼ããñ‡ã‹¦ãã‚ããò ́ ãÀã …•ããÃ ‡ãŠã ÔãâØãÆÖ¥ã
(Üã) ãäÌããä¼ã¸ã •ãõãäÌã‡ãŠ ‚ãÌã¾ãÌããò ‡ãŠã ½ãÊã ¦¾ããØã, ãä¶ãÓ‡ãŠãÔã¶ã,

½ãð¦¾ãì •ãõÔããè Øããä¦ããäÌããä£ã¾ããò ‡ãñŠ ´ãÀã ‚ã•ãõãäÌã‡ãŠ Üã›‡ãŠãò ‡ãñŠ Â¹ã ½ãò
Â¹ããâ¦ãÀ¥ãý

(¡) ¹ããõ£ããò ´ãÀã ¼ããñ•ã¶ã „¦¹ã¸ã ‡ãŠÀ¶ãñ Öñ¦ãì †ññÔã ãäÌããä¼ã¸ã
ãäÌãÜããä›¦ã ‡ãŠãºãÃãä¶ã‡ãŠ †Ìãâ ‚ã‡ãŠãºãÃãä¶ã‡ãŠ Üã›‡ãŠãò ‡ãŠã ¹ãì¶ã: ØãÆÖ¥ã
ãä‡ãŠ¾ãã •ãã¶ããý

¹ãããäÀãäÔ©ããä¦ã‡ãŠãè ¦ãâ¨ã ‡ãñŠ Üã›‡ãŠ
½ãìŒ¾ã Â¹ã Ôãñ ƒÔã‡ãñŠ ªãñ Üã›‡ãŠãò ‡ãŠã ãä¶ã£ããÃÀ¥ã ƒÔã ¹ãÆ‡ãŠãÀ

ãä‡ãŠ¾ãã Øã¾ãã Öõ- (1) ‚ã•ãõãäÌã‡ãŠ Üã›‡ãŠ (Abiotic Component)
(2) •ãõãäÌã‡ãŠ Üã›‡ãŠ (Biotic Component)>

(1) ‚ã•ãõãäÌã‡ãŠ Üã›‡ãŠ  (Abiotic Compnent): ƒÔã‡ãñŠ
‚ãâ¦ãØãÃ¦ã ãäÌããä¼ã¸ã  ‚ã•ããèãäÌã¦ã ¹ãªã©ãÃ •ãõÔãñ- •ãÊã, ‡ãŠãºãÃ¶ã
¡ãƒ‚ããù‡ã‹Ôããƒ¡, ‚ããù‡ã‹Ôããè•ã¶ã, ¶ããƒ›Èãñ•ã¶ã ¦ã©ãã ƒÔã‡ãñŠ ãäÌããä¼ã¸ã
Ôãâ¾ããñØã ‚ãããäª Ôããä½½ããäÊã¦ã ãä‡ãŠ† •ãã¦ãñ Ööý ƒ¶ã‡ãŠã ¹ãÀÔ¹ãÀ ¦ã©ãã
•ããèÌããò ½ãò ÔãâÞãÀ¥ã Öãñ¦ãã ÀÖ¦ãã Öõý

(2) •ãõãäÌã‡ãŠ Üã›‡ãŠ  (Biotic Component): ƒÔã‡ãñŠ ‚ãâ¦ãØãÃ¦ã
‚ãã¦ãñ Öö - (‡ãŠ) „¦¹ããª‡ãŠ (Producers) (Œã) „¹ã¼ããñ‡ã‹¦ãã
(Consumers)  Ìã (Øã) ‚ã¹ãÜã›‡ãŠ (Decomposers)ý
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(‡ãŠ) „¦¹ããª‡ãŠ (Producers) : Ìãñ ÖÀñ ¹ããõ£ãñ, •ããñ ãäÌããä¼ã¸ã

‚ã‡ãŠãºãÃãä¶ã‡ãŠ ¹ãªã©ããô ‡ãñŠ „¹ã¾ããñØã ́ ãÀã ¼ããñ•ã¶ã „¦¹ã¸ã ‡ãŠÀ Ôã‡ãŠ¦ãñ
Öö, ƒÔããè Ñãñ¥ããè ½ãò Ôããä½½ããäÊã¦ã ãä‡ãŠ† •ãã¦ãñ Ööý ƒÔã½ãò Ôãîà½ã ¹ããª¹ã
¹ÊãÌã‡ãŠ (Minute Phytoplanktons), ÍãõÌããÊã, •ãÊããè¾ã
‚ã©ãÌãã ¹ãããä©ãÃÌã ¹ããõ£ããò ‡ãñŠ ãäÌããä¼ã¸ã ¹ãÆ‡ãŠãÀ •ãõÔãñ- Íãã‡ãŠ, ¢ãããäü¡¾ããú
Ìã Ìãðàã ‚ãããäª Ôããä½½ããäÊã¦ã Ööý

(Œã) „¹ã¼ããñ‡ã‹¦ãã (Consumers):  •ããñ ÔÌã¾ãâ ‚ã¹ã¶ãñ ãäÊã†
¼ããñ•ã¶ã ¹ãõªã ¶ãÖãé ‡ãŠÀ Ôã‡ãŠ¦ãñ ¦ã©ãã ¼ããñ•ã¶ã Öñ¦ãì ‚ã¶¾ã ‚ãÌã¾ãÌããò
¹ãÀ ãä¶ã¼ãÃÀ ‡ãŠÀ¦ãñ Öö, „¹ã¼ããñ‡ã‹¦ãã ‡ãŠÖÊãã¦ãñ Ööý ¹ãÍãì ƒÔããè Ñãñ¥ããè
‡ãñŠ ‚ãâ¦ãØãÃ¦ã ‚ãã¦ãñ Ööý

¼ããñ•ã¶ã Ôãâºãâ£ããè ‚ããª¦ããò ‡ãñŠ ‚ãã£ããÀ ¹ãÀ ƒ¶Öò ãä¶ã½¶ã Ñãñãä¥ã¾ããò
½ãò ãäÌã¼ãããä•ã¦ã ãä‡ãŠ¾ãã Øã¾ãã Öõ -

1. ¹ãÆã©ããä½ã‡ãŠ „¹ã¼ããñ‡ã‹¦ãã (Íãã‡ãŠãÖãÀãè) : ¹ãÆã©ããä½ã‡ãŠ „¹ã¼ããñ‡ã‹¦ãã
(Íãã‡ãŠãÖãÀãè)  ‡ãñŠ ‚ãâ¦ãØãÃ¦ã Ìãñ ¹ãÍãì ‚ãã¦ãñ Öö, •ããñ ‚ã¹ã¶ãã ¼ããñ•ã¶ã
¹ããõ£ããò ¾ãã ¹ããõ£ããò ‡ãñŠ „¦¹ããªãò ‡ãŠãñ Œãã‡ãŠÀ ¹ãÆã¹¦ã ‡ãŠÀ¦ãñ Ööý •ãõÔãñ -
Øãã¾ã, ãäÖÀ¶ã ‚ãããäªý

2. ãä́ ¦ããè¾ã‡ãŠ „¹ã¼ããñ‡ã‹¦ãã (½ããâÔããÖãÀãè) : ƒÔã Ñãñ¥ããè ½ãò Ìãñ
¹ãÍãì ‚ãã¦ãñ Öö, •ããñ ¹ãÆã©ããä½ã‡ãŠ „¹ã¼ããñ‡ã‹¦ãã ‡ãŠãññ Œãã‡ãŠÀ •ããèãäÌã¦ã
ÀÖ¦ãñ Ööý •ãõÔãñ- Êããñ½ãü¡ãè, ½ãò¤‡ãŠ ‚ãããäªý

3. ¦ãð¦ããè¾ã‡ãŠ „¹ã¼ããñ‡ã‹¦ãã („ÞÞã ½ããâÔããÖãÀãè) : •ããñ ãä́ ¦ããè¾ã‡ãŠ
„¹ã¼ããñ‡ã‹¦ãã‚ããò ‡ãŠãñ ¼ããè ‚ã¹ã¶ãã ¼ããñ•ã¶ã ºã¶ãã Êãñ¦ãñ Öö, ¦ãð¦ããè¾ã‡ãŠ
„¹ã¼ããñ‡ã‹¦ãã ‡ãŠãè Ñãñ¥ããè ½ãò ‚ãã¦ãñ Ööý •ãõÔãñ- Þããè¦ãã, ÍãñÀ ‚ãããäªý

(Øã) ‚ã¹ãÜã›‡ãŠ (Decomposers):  ƒ¶Öò ãäÌãÜã›¶ã‡ãŠ¦ããÃ
¼ããè ‡ãŠÖã •ãã¦ãã Öõý Ìãñ ‚ãÌã¾ãÌã, •ããñ ½ãð¦ã ‚ãÌã¾ãÌããò ‡ãŠãñ Ôãã£ããÀ¥ã
‚ã•ãõãäÌã‡ãŠ Üã›‡ãŠãò ½ãò ãäÌãÜããä›¦ã ‡ãŠÀ ªñ¦ãñ Öö ¦ã©ãã ƒÔã ¹ãÆãä‰ãŠ¾ãã Ôãñ
‚ã¹ã¶ããè …•ããÃ ¹ãÆã¹¦ã ‡ãŠÀ¦ãñ Öö, ‚ã¹ãÜã›‡ãŠ ‡ãŠÖÊãã¦ãñ Ööý •ãõÔãñ-
¹ãâŠ¹ãîŠª, •ããèÌãã¥ãì ‚ãããäªý

¼ããñ•ã¶ã ÑãâðŒãÊãã
ãä‡ãŠÔããè ãäÌããäÍãÓ› ¹ãããäÀãäÔ©ããä¦ã‡ãŠãè ¦ãâ¨ã ‡ãñŠ ‚ãâ¦ãØãÃ¦ã ãäÌããä¼ã¸ã

‚ãÌã¾ãÌããò ‡ãñŠ ½ã£¾ã ‡ãñŠ Ôãâºãâ£ããò ‡ãñŠ Ôãìãä¶ããäÍÞã¦ã ‰ãŠ½ã ‡ãŠãñ ¼ããñ•ã¶ã
ÏãðâŒãÊãã ‡ãŠÖã •ãã¦ãã Öõý ƒ¶ã½ãò ¹ãÆ¦¾ãñ‡ãŠ ‚ãÌã¾ãÌã ‚ã¹ã¶ããè ÏãðâŒãÊãã
½ãò ‚ã¹ã¶ãñ Ôãñ ¶ããèÞãñ ‰ãŠ½ã ‡ãñŠ ÔãªÔ¾ã ¹ãÀ ‚ã¹ã¶ãñ ¼ããñ•ã¶ã ‡ãñŠ ãäÊã†
ãä¶ã¼ãÃÀ ‡ãŠÀ¦ãã Öõý „ªãÖÀ¥ã ‡ãñŠ ãäÊã† ÜããÔã ‡ãŠãñ ãäÖÀ¥ã Œãã¦ãã Öõ
‚ããõÀ ÍãñÀ ãäÖÀ¥ã ‡ãŠãñ Œãã¦ãã Öõý

¼ããñ•ã¶ã ÏãðâŒãÊãã†¦ããè¶ã ¹ãÆ‡ãŠãÀ ‡ãŠãè ¹ããƒÃ •ãã¦ããè Öõ ¾ãñ Öö-
(1) ¹ãÀ¼ãàããè ¼ããñ•ã¶ã ÏãðâŒãÊãã (Predator Food Chain)

(2) ¹ãÀ•ããèÌããè ¼ããñ•ã¶ã ÏãðâŒãÊãã (Parasitic Food Chain)
(3) ½ãð¦ã•ããèÌãã è ¼ããñ•ã¶ã Ïãð âŒãÊãã (Saprophytic Food
Chain).

†‡ãŠ ¦ããÊããºã ‡ãŠã ¹ãããäÀãäÔ©ããä¦ã‡ãŠãè ¦ãâ¨ã
ƒÔã‡ãñŠ ½ãìŒ¾ã Üã›‡ãŠ ãä¶ã½¶ãÌã¦ãá Öö -

1. „¦¹ããª‡ãŠ (Producer )
2. „¹ã¼ããñ‡ã‹¦ãã (Consumers)
3. ãäÌãÜã›¶ã‡ãŠ¦ããÃ (Decomposers)
4. ‚ã•ãõãäÌã‡ãŠ ¹ãªã©ãÃ (Abiotic Materials)

Ìã¶ã ‡ãŠã ¹ãããäÀãäÔ©ããä¦ã‡ãŠãè ¦ãâ̈ ã
¼ããÀ¦ã ½ãò ÌãÓããÃ ‡ãŠãè ½ãã¨ãã Ìã Ìãã¶ãÔ¹ããä¦ã‡ãŠ ¹ãÆãÂ¹ã ¹ãÀ Ìã¶ããò

‡ãñŠ ¦ããè¶ã ¹ãÆ‡ãŠãÀ ãä¶ã£ããÃãäÀ¦ã ãä‡ãŠ† Øã† Öö, ãä•ã¶Öò ¾ãÖãâ ‰ãŠ½ãÌããÀ
Ô¹ãÓ› ãä‡ãŠ¾ãã •ãã ÀÖã Öõý
 ÔãªãºãÖãÀ Ìã¶ã (Evergreen Forests)
¹ã¥ãÃ¹ãã¦ããè ½ãã¶ãÔãî¶ã Ìã¶ã (Deciduous Monsoon Forest)
 ÍãìÓ‡ãŠ ¹ã¥ãÃ¹ãã¦ããè Ìã¶ã (Dry Deciduous Forests)

Ìã¶ã ‡ãñŠ Üã›‡ãŠ
Ìã¶ã ‡ãñŠ ½ãìŒ¾ã Üã›‡ãŠ ãä¶ã½¶ããäÊããäŒã¦ã Öö -
1. ‚ã•ãõãäÌã‡ãŠ Üã›‡ãŠ (A biotic Component) :

Ìãã¦ããÌãÀ¥ã ½ãò ãäÔ©ã¦ã ãäÌããä¼ã¸ã ØãõÔãò, •ãõÔãñ- ‡ãŠãºãÃ¶ã ¡ãƒ‚ããù‡ã‹Ôããƒ¡,
‚ããù‡ã‹Ôããè•ã¶ã, ¶ããƒ›Èãñ•ã¶ã, ìãäÌããä¼ã¸ã Œããä¶ã•ã, •ãÊã Ìã ½ãðªã ‡ãñŠ
Ôãîà½ã •ããèÌãã¥ãì ƒÔã‡ãñŠ ‚ãâ¦ãØãÃ¦ã ‚ãã¦ãñ Ööý ãäÌãÜããä›¦ã ¹ããõ£ããò †Ìãâ
¹ãÍãì‚ããò •ãõÔãñ ‡ãŠãºãÃãä¶ã‡ãŠ ¹ãªã©ããô Ôãñ Ìã¶ã ‡ãŠãè ½ãðªã Ôãâ¹ã¸ã Öãñ¦ããè
Öõý ƒÔãñ •ããèÌããâÍã ‡ãñŠ ¶ãã½ã Ôãñ •ãã¶ãã •ãã¦ãã Öõý

2. „¦¹ããª‡ãŠ (Producers) : …âÞãñ ‚ãã‡ãŠãÀ ÌããÊãñ ¦ã©ãã
ºããèÞã „¦¹ã¸ã ‡ãŠÀ¶ãñ ÌããÊãñ ¹ããõ£ãñ „¦¹ããª‡ãŠ ‡ãŠÖÊãã¦ãñ Ööý ƒ¶ã‡ãŠãè
ãä¶ã½¶ããâãä‡ãŠ¦ã ¦ããè¶ã Ñãñãä¥ã¾ããâ Öö-

(‡ãŠ) ºãü¡ñ Ìãðàã (Big Trees)
(Œã) ºããõ¶ãñ Ìãðàã (Dwarf Trees)
(Øã) Íãã‡ãŠ †Ìãâ ¢ãããäü¡¾ããú (Herbs and Shrubs)
3. ¹ãÆã©ããä½ã‡ãŠ „¹ã¼ããñ‡ã‹¦ãã (Primary Consumers)
4. ãä́ ¦ããè¾ã‡ãŠ „¹ã¼ããñ‡ã‹¦ãã (Secondary Consumers)
5. ¦ãð¦ããè¾ã‡ãŠ „¹ã¼ããñ‡ã‹¦ãã (Tertiary Consumers)
6. ãäÌãÜã›¶ã‡ãŠ¦ããÃ (Decomposers)

Ìã¶ã ‡ãŠãè ‚ããªÍãÃ ¼ããñ•ã¶ã ÏãðâŒãÊãã
Ìã¶ã ‡ãŠãè ‚ããªÍãÃ ¼ããñ•ã¶ã ÏãðâŒãÊãã ‡ãŠãñ ƒÔã ¹ãÆ‡ãŠãÀ ¹ãÆªãäÍãÃ¦ã

ãä‡ãŠ¾ãã •ãã Ôã‡ãŠ¦ãã Öõ - œãñ›ñ ÖÀñ ¹ããõ£ãñ („¦¹ããª‡ãŠ) - ãäÌããä¼ã¸ã
¹ãÆ‡ãŠãÀ ‡ãñŠ ‡ãŠãèü¡ñ-½ã‡ãŠãñü¡ñ •ããñ ƒ¶ã ¹ããõ£ããò Ôãñ ¹ããñÓã¥ã ¹ãÆã¹¦ã ‡ãŠÀ¦ãñ Öö(
¹ãÆã©ããä½ã‡ãŠ „¹ã¼ããñ‡ã‹¦ãã)- œãñ›ñ ¹ãàããè •ããñ ƒ¶ã ‡ãŠãèü¡ñ-½ã‡ãŠãñü¡ãò ‡ãŠãñ
‚ã¹ã¶ãñ ¼ããñ•ã¶ã ‡ãñŠ Â¹ã ½ãò ØãÆÖ¥ã ‡ãŠÀ¦ãñ Öö (ãä́ ¦ããè¾ã‡ãŠ „¹ã¼ããñ‡ã‹¦ãã)-
ºãã•ã •ãõÔãñ ¹ãàããè •ããñ ƒ¶ã œãñ›ñ ¹ããäàã¾ããò ‡ãŠã ¼ããñ•ã¶ã ‡ãŠÀ¦ãñ Öö
(¦ãð¦ããè¾ã‡ãŠ „¹ã¼ããñ‡ã‹¦ãã)ý

†‡ãŠ Ôã½ãì³ãè ¹ãããäÀãäÔ©ããä¦ã‡ãŠãè ¦ãâ¨ã
†‡ãŠ Ôã½ãì³ãè ¹ãããäÀãäÔ©ã‡ãŠãè ¦ãâ̈ ã ‡ãŠãè ‡ãìŠœ ãäÌãÍãñÓã¦ãã†â Öãñ¦ããè
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Öõ, •ããñ ãä‡ãŠ ãä¶ã½¶ããäÊããäŒã¦ã Öö -
 ãäÌãÍÌã ‡ãñŠ Ôã½ãì³ Ìã ½ãÖãÔããØãÀ †‡ãŠ-ªîÔãÀñ Ôãñ •ãìü¡ñ Öì† Ööý

ÖãÊããâãä‡ãŠ ‚ãÊãØã-‚ãÊãØã Ô©ãã¶ããò ¹ãÀ ƒ¶ã‡ãŠãè ØãÖÀãƒÃ, Üã¶ã¦Ìã,
ÊãÌã¥ã¦ãã ¦ã©ãã •ãÊã ‡ãñŠ ¦ãã¹ã½ãã¶ã ½ãò ãä¼ã¸ã¦ãã Öãñ Ôã‡ãŠ¦ããè Öõý

 ¹ãð©Ìããè ‡ãñŠ £ãÆìÌããò †Ìãâ ¼ãî½ã£¾ã ÀñŒãã ‡ãñŠ ºããèÞã ¦ãã¹ã½ãã¶ã ½ãò ‚ãâ¦ãÀ
‡ãñŠ ‡ãŠãÀ¥ã Ôã½ãì³ãè •ãÊã ÔãªõÌã Øããä¦ãÍããèÊã ÀÖ¦ãã Öõý ƒÔã½ãò
ŸÖÀãÌã ¶ãÖãé ¹ãã¾ãã •ãã¦ãã Öõý

 Þãâ³½ãã †Ìãâ Ôãî¾ãÃ ‡ãñŠ ØãìÁ¦Ìãã‡ãŠÓãÃ¥ã ºãÊã ‡ãñŠ ‡ãŠãÀ¥ã Ôã½ãì³ ½ãò
•ÌããÀ-¼ãã›ã „¦¹ã¸ã Öãñ¦ãã Öõý

 Ôã½ãì³ãè •ãÊã ŒããÀã Öãñ¦ãã Öõý Ôãã½ãã¶¾ã¦ã: ¾ãÖ ŒããÀã¹ã¶ã
3.5% (35 ‚ãâÍã ¹ãÆãä¦ã Ö•ããÀ) Öãñ¦ãã Öõý ƒÔã‡ãñŠ ÊãÌã¥ããò ½ãò
Ôããñãä¡¾ã½ã, ‡ãõŠãäÊÍã¾ã½ã, ¹ããõ›õãäÍã¾ã½ã ¦ã©ãã ƒ¶ã‡ãñŠ ‡ã‹ÊããñÀãƒ¡,
ÔãÊ¹ãõŠ› †Ìãâ ºããƒ‡ãŠãºããó¶ãñ› ¾ããõãäØã‡ãŠ ¹ãã† •ãã¦ãñ Ööý

Ôã½ãì³ãè ‚ãÌã¾ãÌã
Ôã½ãì³ãè ‚ãÌã¾ãÌããò ‡ãŠã ÌãØããê‡ãŠÀ¥ã ãä¶ã½¶ã ¹ãÆ‡ãŠãÀ ãä‡ãŠ¾ãã Øã¾ãã Öõ-

1. „¦¹ããª‡ãŠ (Producers) : ƒÔã‡ãñŠ ‚ãâ¦ãØãÃ¦ã ‚ãã¦ãñ Öö ãäÌããä¼ã¸ã
Ôãîà½ã †‡ãŠ ‡ãŠãñÍã‡ãŠãè¾ã ÍãõÌããÊã, ÀñÍãñªãÀ ÊããÊã, ¼ãîÀã †Ìãâ ÖÀã
ÍãõÌããÊã, ãäÌããä¼ã¸ã ¹ãÆ‡ãŠãÀ ‡ãŠãè ÜããÔãò ¦ã©ãã ãäÔãÌããÀ (Kelps) ‚ãããäªý

2. „¹ã¼ããñ‡ã‹¦ãã (Consumers): ƒ¶ã‡ãŠãè ãä¶ã½¶ããäÊããäŒã¦ã ¦ããè¶ã
Ñãñãä¥ã¾ããâ Öõ-

(‡ãŠ) ¹ã Æãã ä¥ã ¹ÊãÌã‡ãŠ (Zooplankton) : ‡ãŠã ñ¹ã ñ¹ãã ù¡,
‰ãŠÔ›ñãäÍã¾ãã, ¹ãÆãñ›ãñ•ããñ‚ãã •ãõÔãñ Ôãîà½ã ¹ãÍãì •ããñ Ôã½ãì³ ‡ãŠãè Ôã¦ãÖ
¹ãÀ ¦ãõÀ¦ãñ Öö, ¹ãÆããä¥ã ¹ÊãÌã‡ãŠ ‡ãŠÖÊãã¦ãñ Ööý

(Œã) ¦ãÀ¥ã‡ãŠ (Neton): ½ãœãäÊã¾ããâ, ÌÖñÊã Ìã ‡ãŠœì† •ãõÔãñ
ÔÌã¦ãâ̈ ã Â¹ã Ôãñ ¦ãõÀ¶ãñ ÌããÊãñ ¹ãÍãì ƒÔã Ñãñ¥ããè ½ãò ‚ãã¦ãñ Ööý

(Øã) ãä¶ã¦ãÊã •ããèÌã•ãã¦ã ( Benthos) : ƒÔã Ñãñ¥ããè ½ãò ãäÌããä¼ã¸ã
¹ãÆ‡ãŠãÀ ‡ãñŠ ºã¶ããÃ‡ãŠãÊã, ½ãÔãÊÔã, ‡ãŠãñÀÊã ¦ã©ãã Ôã½ãì³ãè †¶ããè½ããñ½Ôã
‚ãããäª ‚ãã¦ãñ Ööý ¾ãñ ÊãØã¼ãØã ãä¶ããäÓ‰ãŠ¾ã ¹ãÍãì Öãñ¦ãñ Ööý

3. ãäÌãÜã›¶ã‡ãŠ¦ããÃ (Decomposers) : ¾ãñ Ôã½ãì³ ‡ãŠãè
ãä½ã›á›ãè¾ãì‡ã‹¦ã Ôã¦ãÖ ½ãò ¹ãã† •ãã¦ãñ Öö ý ãäÌããä¼ã¸ã ¹ãÆ‡ãŠãÀ ‡ãŠãè •ããèÌãã¥ãì
†Ìãâ ¹ãìâŠØããè Ôãâ¾ãì‡ã‹¦ã Â¹ã Ôãñ Ôã½ãì³ ‡ãñŠ ãäÌãÜã›¶ã‡ãŠ¦ããÃ ‚ãÌã¾ãÌããò ‡ãŠã
ØãŸ¶ã ‡ãŠÀ¦ãñ Ööý

†‡ãŠ ¢ããèÊã ‡ãŠã ¹ãããäÀãäÔ©ããä¦ã‡ãŠãè ¦ãâ¨ã
¢ããèÊãò ªãñ ¹ãÆ‡ãŠãÀ ‡ãŠãè Öãñ¦ããè Öö- (1) ŒããÀñ ¹ãã¶ããè ‡ãŠãè ¢ããèÊãò (2)

¦ãã•ãñ ¹ãã¶ããè ‡ãŠãè ¢ããèÊãòý •ãÊããè¾ã ¹ãããäÀãäÔ©ããä¦ã‡ãŠãè ¦ãâ̈ ã ½ãò ¢ããèÊããò
‡ãñŠ ¹ãããäÀãäÔ©ããä¦ã‡ãŠãè ¦ãâ̈ ã ‡ãŠãñ ½ãÖ¦Ìã¹ãî¥ãÃ ½ãã¶ãã •ãã¦ãã Öõý ‚ã¶¾ã
•ãÊããè¾ã ¹ãããäÀãäÔ©ããä¦ã‡ãŠãè ¦ãâ̈ ã ‡ãŠãè ¦ãÀÖ ƒÔã‡ãñŠ ½ãìŒ¾ã Üã›‡ãŠãò ½ãò
¼ããè Íãããä½ãÊã Öö-

(‡ãŠ) „¦¹ããª‡ãŠ (Production), (Œã) „¹ã¼ãã ñ‡ã ‹¦ãã
(Consumers) Ìã (Øã) ãäÌãÜã›¶ã‡ãŠ¦ããÃ (Decomposers)ý

¢ããèÊã ‡ãñŠ ¦ããè¶ã Ô¦ãÀ ãä¶ã£ããÃãäÀ¦ã ãä‡ãŠ† Øã¾ãñ Ööý ¾ãñ Öö - (i)
¦ã›ãè¾ã ½ãâ¡Êã (Littoral Zone) ãäœœÊãñ •ãÊã ‡ãŠã Õããñ¦ã (ii)
„¹ã¦ã›ãè¾ã ‚ã©ãÌãã ÔãÀãñÌãÀãè ½ãâ¡Êã (Sublittoral or limnetic
Zone) ¾ãÖ ¹ãÆ‡ãŠãÍã ‡ãñŠ ¹ãÆ¼ããÌããè ãäÌã¼ãñª¶ã ‡ãŠãè ØãÖÀãƒÃ ¦ã‡ãŠ ãäÌãÔ¦ãð¦ã
Öãñ¦ãã Öõý (iii) ØãÖÀã ½ãâ¡Êã (Profoundal Zone) ¾ãÖ ¢ããèÊã
‡ãŠãè ÔãÌããÃãä£ã‡ãŠ ØãÖÀãƒÃ ÌããÊãã ¼ããØã Öãñ¦ãã Öõý

ºãã¾ããñ½ã (Biomes)
ºãã¾ããñ½ã †‡ãŠ ÌãðÖªá ¼ãîãä½ã Ôã½ãìªã¾ã ƒ‡ãŠãƒÃ Öãñ¦ãã Öõ, ãä•ãÔã‡ãŠãè

¹ãÖÞãã¶ã ƒÔã‡ãŠãè Ìã¶ãÔ¹ããä¦ã¾ããò †Ìãâ ¹ãÆããä¥ã¾ããò ‡ãŠãè ãäÌãÍãñÓã¦ãã‚ããò
´ãÀã ÔãÀÊã¦ãã¹ãîÌãÃ‡ãŠ ‡ãŠãè •ãã Ôã‡ãŠ¦ããè Öõý ÌãÖãâ ‡ãñŠ ¦ãã¹ã½ãã¶ã,
‚ãã³Ã¦ãã, Ôãî¾ãÃ ‡ãñŠ ¹ãÆ‡ãŠãÍã ¦ã©ãã ÌãÓããÃ ‚ãããäª ‡ãŠãè ½ãã¨ãã ‡ãŠãñ
Ôããä½½ããäÊã¦ã ãä‡ãŠ¾ãã •ãã¦ãã Öõý ‚ãÊãØã-‚ãÊãØã Ô©ãã¶ããò ¹ãÀ ½ãðªã
ÔãâÀÞã¶ãã ½ãò ¼ããè ãä¼ã¸ã¦ãã ¹ããƒÃ •ãã¦ããè Öõý ¹ã¾ããÃÌãÀ¥ããè¾ã ¹ããäÀãäÔ©ããä¦ã¾ããâ
‚ã¹ã¶ãñ àãñ̈ ã ‡ãñŠ ¹ãÍãì Ôã½ãìªã¾ããò ‡ãñŠ ãäÌããäÍãÓ› ¹ãÆ‡ãŠãÀãò ‡ãŠã ¼ããè ãä¶ã¾ãâ̈ ã¥ã
‡ãŠÀ¦ããè Öõý „¹ãÀãñ‡ã‹¦ã Ôã¼ããè ºãã¦ãò ãä½ãÊã‡ãŠÀ ãä‡ãŠÔããè ãäÌããäÍãÓ›
¼ããõØããñãäÊã‡ãŠ àãñ̈ ã ‡ãŠãè ¹ãÖÞãã¶ã ‡ãŠãñ ãä¶ã£ããÃãäÀ¦ã ‡ãŠÀ¦ãñ Öö, •ããñ ãä‡ãŠÔããè
¼ããè ¹ããäÀãäÔ©ããä¦ã‡ãŠãè ¦ãâ̈ ã ‡ãŠã ¦ã©ãã ãäÌãÍãñÓã Â¹ã Ôãñ ãä‡ãŠÔããè ºãã¾ããñ½ã
‡ãŠã †‡ãŠ ¹ãÆ½ãìŒã ‡ãŠãÀ‡ãŠ Öãñ¦ãã Öõý ÖãÊããâãä‡ãŠ ¹ãÆ¦¾ãñ‡ãŠ ºãã¾ããñ½ã ‡ãŠãè
‚ã¹ã¶ããè ¼ããõØããñãäÊã‡ãŠ †Ìãâ •ãõãäÌã‡ãŠ ãäÌãÍãñÓã¦ãã‚ããò ‡ãñŠ Ôãã©ã-Ôãã©ã
‚ã¹ã¶ããè †‡ãŠ ãäÌããäÍãÓ› •ãÊãÌãã¾ãì Öãñ¦ããè Öõ, ãä¹ãŠÀ ¼ããè ãä‡ãŠÔããè ºãã¾ããñ½ã
‡ãñŠ ÔÌãÂ¹ã ØãÆÖ¥ã ‡ãŠÀ¶ãñ ‡ãñŠ ¹ããèœñ ÔãÌããÃãä£ã‡ãŠ ½ãÖ¦Ìã¹ãî¥ãÃ ãä¶ã£ããÃÀ‡ãŠ
‡ãŠãÀ‡ãŠ Ôãâºãâãä£ã¦ã  Ô©ãã¶ã ‡ãŠã ¦ãã¹ã½ãã¶ã Ìã ÌãÖãâ ‡ãŠãè ‡ãìŠÊã ÌãÓããÃ
‡ãŠãè ½ãã¨ãã Öãñ¦ããè Öõý ºãã¾ããñ½ã ‡ãŠãñ ãä•ã¶ã ÞããÀ ¼ããØããò ½ãò ºããâ›ã Øã¾ãã
Öõ, Ìãñ Öö- (1) ›ìâ¡Èã ºãã¾ããñ½ã (Tundra Biome)  (2) Ìã¶ã ºãã¾ããñ½ã
(Forest Biome)  (3) ÜããÔã ¼ãîãä½ã ºãã¾ããñ½ã (Grass and
Biome) (4) ½ãÂÔ©ãÊã ºãã¾ããñ½ã (Desert Biome)ý

¹ãããäÀãäÔ©ããä¦ã‡ãŠãè ¦ãâ¨ã ½ãò Þã‰ãŠãè‡ãŠÀ¥ã
Þã‰ãŠãè‡ãŠÀ¥ã ‡ãñŠ ‡ãŠãÀ¥ã Öãè ¹ãªã©ããô ‡ãŠã ¹ãÆã‡ãðŠãä¦ã‡ãŠ Â¹ã Ôãñ

†‡ãŠ ‚ãÌãÔ©ãã Ôãñ ªîÔãÀãè ‚ãÌãÔ©ãã ½ãò Â¹ããâ¦ãÀ¥ã Öãñ¦ãã ÀÖ¦ãã Öõý
1. …•ããÃ ¹ãÆÌããÖ (Energy Flow) : …•ããÃ ¹ãÆÌããÖ †‡ãŠ ¦ãÀÖ

Ôãñ ¹ãããäÀãäÔ©ããä¦ã‡ãŠãè ¦ãâ̈ ã ‡ãŠã ãä¶ã¾ãâ̈ ã‡ãŠ Öãñ¦ãã Öõ, ‡ã‹¾ããòãä‡ãŠ ƒÔã‡ãñŠ
‚ãâ¦ãØãÃ¦ã Ôã¼ããè •ããèÌã Ôãî¾ãÃ Ôãñ …•ããÃ ¹ãÆã¹¦ã ‡ãŠÀ¦ãñ Öö, •ããñ „¶ã‡ãñŠ
´ãÀã ‡ãŠãè •ãã¶ãñ ÌããÊããè ãäÌããä¼ã¸ã ãä‰ãŠ¾ãã‚ããò ½ãò ÔãÖã¾ã‡ãŠ Öãñ¦ããè Öõý
¹ãÆã©ããä½ã‡ãŠ „¹ã¼ããñ‡ã‹¦ãã •ãºã ƒ¶ã‡ãŠã „¹ã¼ããñØã ‡ãŠÀ¦ãñ Öö, ¦ããñ Ìãñ Ôãâ¹ãî¥ãÃ
…•ããÃ ‡ãŠãñ ‚ã¹ã¶ãñ ‚ãâªÀ ¼ãâ¡ããäÀ¦ã ¶ãÖãé ‡ãŠÀ Ôã‡ãŠ¦ãñ ‚ããõÀ ¦ãã¹ã
…•ããÃ ‡ãñŠ „¦¹ããª¶ã ¦ã©ãã „¶ã‡ãŠãè ãäÌããä¼ã¸ã ½ãÊã ¦¾ããØã †Ìãâ
Þã¾ãã¹ãÞã¾ããè (Metabolic) Ôãâºãâ£ããè Øããä¦ããäÌããä£ã¾ããò ½ãò ƒÔã‡ãŠã †‡ãŠ
ºãû¡ã ¼ããØã ¶ãÓ› Öãñ •ãã¦ãã Öõ ý ƒÔã ¹ãÆ‡ãŠãÀ ‚ã¶ãìÌã¦ããê Ô¦ãÀ ¹ãÀ
…•ããÃ ‡ãŠãè ½ãã¨ãã ‡ãŠ½ã Öãñ¦ããè •ãã¦ããè Öõý ãä‡ãŠÔããè ¹ãããäÀãäÔ©ããä¦ã‡ãŠãè
¦ãâ̈ ã ½ãò …•ããÃ ‡ãŠã ¾ãÖ ¹ãÆÌããÖ ÔãªõÌã †‡ãŠ Öãè ãäªÍãã ‡ãŠãè ‚ããñÀ Öãñ¦ãã
Öõ, ‡ã‹¾ããòãä‡ãŠ Ôãî¾ãÃ Ôãñ ¹ãÆã¹¦ã …•ããÃ ‡ãŠãñ ‡ãŠ¼ããè ¼ããè Ôãî¾ãÃ ‡ãŠãñ Öãè
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ãäÊãâ¡½ãõ¶ã ‡ãñŠ ‚ã¶ãìÔããÀ ¹ãÆ¦¾ãñ‡ãŠ ¹ããñÓã¥ã Ô¦ãÀ ¹ãÀ …•ããÃ ‡ãŠã
¹ãÆÌããÖ 10% ‡ãŠãè ªÀ Ôãñ „¦¹ã¸ã Öãñ¦ãã Öõý ¾ãÖ ‚ã¶ãì¹ãã¦ã ãäÊãâ¡½ãõ¶ã
‡ãñŠ 10 ¹ãÆãä¦ãÍã¦ã ãä¶ã¾ã½ã ‡ãñŠ ¶ãã½ã Ôãñ •ãã¶ãã •ãã¦ãã Öõý

2. •ãÊããè¾ã Þã‰ãŠ (Hydrological Cycle): ¹ã¾ããÃÌãÀ¥ããè¾ã
Þã‰ãŠãò ½ãò •ãÊã Þã‰ãŠ ‡ãŠã ãäÌãÍãñÓã ½ãÖ¦Ìã Öãñ¦ãã Öõý ¹ãð©Ìããè ¹ãÀ Öãñ¶ãñ
ÌããÊããè ÌãÓããÃ •ãÊã Þã‰ãŠãò ‡ãŠã Öãè ¹ããäÀ¥ãã½ã Öãñ¦ããè Öõý •ãÊã Þã‰ãŠ
‡ãŠ¼ããè Ôã½ãã¹¦ã ¶ãÖãé Öãñ¦ãã Öõý ¾ãÖ Ôã¦ã¦ãá ÞãÊãã ‡ãŠÀ¦ãã Öõý •ãÊã
Þã‰ãŠ ‡ãñŠ Â¹ã ½ãò ¶ã½ããè ‡ãŠã Ôã½ãì³ Ôãñ ‚ãã‡ãŠãÍã, ‚ãã‡ãŠãÍã Ôãñ ¼ãîãä½ã
‚ããõÀ ¼ãîãä½ã Ôãñ ¹ãì¶ã: Ôã½ãì³ ½ãò ãä¶ãÀâ¦ãÀ Þã‰ãŠãè‡ãŠÀ¥ã •ããÀãè ÀÖ¦ãã
Öõý •ãÊã Þã‰ãŠ ‡ãñŠ ¹ããäÀ¥ãã½ãÔÌãÂ¹ã ¹ãð©Ìããè ¹ãÀ ãäØãÀ¶ãñ ÌããÊããè ÌãÓããÃ
‡ãŠã ‡ãìŠœ ¼ããØã •ãÖãâ ¼ãîãä½ã ‚ããõÀ ¹ãñû¡-¹ããõ£ãñ ‚ãÌãÍããñãäÓã¦ã ‡ãŠÀ Êãñ¦ãñ
Öö, ÌãÖãé ƒÔã‡ãŠã ‡ãìŠœ ¼ããØã ¶ãªãè-¶ããÊããò ‚ãããäª ½ãò ÞãÊãã •ãã¦ãã Öõ,
ãä•ãÔãñ ‚ã¹ãÌããÖ •ãÊã (Run off-Water) ‡ãŠÖ¦ãñ Ööý ÌãÓããÃ •ãÊã
‡ãŠãè ‡ãìŠœ ½ãã¨ãã ¼ãîãä½ã ‚ããõÀ ¹ãñû¡-¹ããõ£ãñ ‚ãÌãÍããñãäÓã¦ã ‡ãŠÀ Êãñ¦ãñ Öö,
ÌãÖãé ƒÔã‡ãŠã ‡ãìŠœ ¼ããØã ¶ãªãè-¶ããÊããò ‚ãããäª ½ãò ÞãÊãã •ãã¦ãã Öõ,
ãä•ãÔãñ ‚ã¹ãÌããÖ •ãÊã (Run off-water) ‡ãŠÖ¦ãñ Ööý ÌãÓããÃ •ãÊã
‡ãŠãè ‡ãìŠœ ½ãã¨ãã ¼ãîãä½ã ‡ãŠãè ãä¶ãÞãÊããè Ôã¦ãÖ ½ãò •ãã‡ãŠÀ ¼ãîØã¼ããê¾ã
•ãÊã (Ground Water) ‡ãŠãñ Ôã½ãð® ºã¶ãã¦ããè Öõý

3. ‡ãŠãºãÃ¶ã Þã‰ãŠ (Carbon Cycle) : ‡ãŠãºãÃ¶ã Þã‰ãŠ Ôãñ ‚ããÍã¾ã
¹ãÆ‡ãðŠãä¦ã ½ãò ‡ãŠãºãÃ¶ã ‚ã¥ãì‚ããò ‡ãñŠ ¹ãÆÔããÀ¥ã Ôãñ Öõý ¹ããõ£ãñ ÖÌãã Ôãñ
‡ãŠãºãÃ¶ã ¡ãƒ‚ããù‡ã‹Ôããƒ¡ ØãÆÖ¥ã ‡ãŠÀ‡ãñŠ ‚ã¹ã¶ãã ¼ããñ•ã¶ã ¹ãÆã¹¦ã ‡ãŠÀ¦ãñ
Ööý ¹ãÍãì ¹ããõ£ããò ‡ãŠãñ Œãã¦ãñ Öö ¦ã©ãã ƒ¶Öò ¹ãÍãì …¦ã‡ãŠãò ½ãò ¹ããäÀÌããä¦ãÃ¦ã
‡ãŠÀ ªñ¦ãñ Öõý ¹ããõ£ãñ ¦ã©ãã ¹ãÍãì ªãñ¶ããñ Öãè ÍÌãÔã¶ã ‡ãñŠ ªãõÀã¶ã ‡ãŠãºãÃ¶ã
¡ãƒ‚ããù‡ã‹Ôããƒ¡ ºããÖÀ ãä¶ã‡ãŠãÊã¦ãñ Ööý ¹ãÍãì ¦ã©ãã ¹ããõ£ããò ‡ãñŠ ½ãð¦ã
Öãñ¶ãñ ¹ãÀ •ããèÌãã¥ãì ¦ã©ãã ¹ãìâŠØããè ƒ¶ã‡ãñŠ ½ãð¦ã …¦ã‡ãŠãò ‡ãŠãñ ‚ã¹ã¶ãñ
¼ããñ•ã¶ã ‡ãñŠ Â¹ã ½ãò ØãÆÖ¥ã ‡ãŠÀ¦ãñ Öö ¦ã©ãã ƒÔãÔãñ ¹ãÆã¹¦ã ‡ãŠãºãÃ¶ã ‡ãŠãñ
¹ãì¶ã: ‡ãŠãºãÃ¶ã ¡ãƒ‚ããù‡ã‹Ôããƒ¡ ‡ãñŠ Â¹ã ½ãò Ìãã¾ãì ½ãò œãñ¡ ªñ¦ãñ Ööý
ƒÔã ¹ãÆ‡ãŠãÀ Þã‰ãŠãè‡ãŠÀ¥ã ‡ãŠãè ¹ãÆãä‰ãŠ¾ãã ÞãÊã¦ããè ÀÖ¦ããè Öõý

4. ‚ããù‡ã‹Ôããè•ã¶ã Þã‰ãŠ (Oxygen Cycle) : Ìãã¾ãì½ãâ¡Êã ½ãò
ÊãØã¼ãØã 21 ¹ãÆãä¦ãÍã¦ã ‚ããù‡ã‹Ôããè•ã¶ã ãäÌã²ã½ãã¶ã Öõý ‚ããù‡ã‹Ôããè•ã¶ã
¹ãð©Ìããè ¹ãÀ •ããèÌã¶ã ‡ãŠã ‚ãã£ããÀ Öõ, ‡ã‹¾ããòãä‡ãŠ ¹ãð©Ìããè ¹ãÀ •ããèÌã¶ã ‡ãŠã
‚ããÀâ¼ã Öãè ‚ããù‡ã‹Ôããè•ã¶ã ‡ãñŠ „¹ã¾ããñØã ‡ãñŠ Ôãã©ã Öì‚ãã, •ããñ ¹ããõ£ããò ‡ãñŠ
´ãÀã ãä‡ãŠ† •ãã¶ãñ ÌããÊãñ ¹ãÆ‡ãŠãÍã ÔãâÍÊãñÓã¥ã ‡ãŠã †‡ãŠ ÔãÖã¾ã‡ãŠ
„¦¹ããª Öãñ¦ããè Öõý ƒ¦ã¶ãã Öãè ¶ãÖãé, ¾ãÖ ¹ããõ£ããò ‚ããõÀ ¹ãÍãì‚ããò ‡ãñŠ
ÍÌããÔã Êãñ¶ãñ ‡ãŠã ‚ãã£ããÀ ¼ããè Öãñ¦ããè Öõý ‚ããù‡ã‹Ôããè•ã¶ã Êãñ‡ãŠÀ ¾ãñ
‡ãŠãºãÃ¶ã ¡ãƒ‚ããù‡ã‹Ôããƒ¡ œãñü¡¦ãñ Öö, ãä•ãÔãñ ¹ãñü¡-¹ããõ£ãñ ‚ãÌãÍããñãäÓã¦ã
‡ãŠÀ Êãñ¦ãñ Ööý ¹ãÆ‡ãŠãÍã ÔãâÍÊãñÓã¥ã ‡ãŠãè ¹ãÆãä‰ãŠ¾ãã ‡ãñŠ ªãõÀã¶ã ‡ãŠãõ£ãñ
‡ãŠãºããóÖãƒ¡Èñ¡ ºã¶ãã¦ãñ Öö ‚ããõÀ ‚ããù‡ã‹Ôããè•ã¶ã ØãõÔã Ìãã¾ãì½ãâ¡Êã ½ãò
œãñü¡ ªñ¦ãñ Ööý ƒÔã ¹ãÆ‡ãŠãÀ ‚ããù‡ã‹Ôããè•ã¶ã ‡ãŠã Þã‰ãŠãè‡ãŠÀ¥ã Öãñ¦ãã
ÀÖ¦ãã Öõ ‚ããõÀ Ìãã¦ããÌãÀ¥ã ½ãò ‚ããù‡ã‹Ôããè•ã¶ã ‡ãŠã ‚ãâÍã ÔãªõÌã ãäÔ©ãÀ
ºã¶ãã ÀÖ¦ãã Öõý ‚ããù‡ã‹Ôããè•ã¶ã ½ãì‡ã‹¦ã ‡ãŠÀ¶ãñ ½ãò ÔãÌããÃãä£ã‡ãŠ ½ãÖ¦Ìã¹ãî¥ãÃ
¼ãîãä½ã‡ãŠã Ôã½ãì³ãè ¹ããª¹ããò (ÍãõÌããÊããò) ‡ãŠãè Öãñ¦ããè Öõý

5. ¶ããƒ›Èãñ•ã¶ã Þã‰ãŠ (Nitrogen Cycle) : Ìãã¦ããÌãÀ¥ã Ôãñ
ãä¶ã‡ãŠÊã ‡ãŠÀ ½ãðªã, •ãÊã, Ìãã¾ãì †Ìãâ ‚ã¶¾ã •ããèãäÌã¦ã ‚ãÌã¾ãÌããò Ôãñ
¹ãì¶ã: Ìãã¦ããÌãÀ¥ã ‡ãñŠ ºããèÞã ãä¶ãÀâ¦ãÀ ¹ãÆÌãããäÖ¦ã Öãñ¦ãã ÀÖ¶ãñ ÌããÊãã
Ìãã¦ããÌãÀ¥ããè¾ã ¶ããƒ›Èãñ•ã¶ã ¹ãÆÔãÀ¥ã ¶ããƒ›Èãñ•ã¶ã Þã‰ãŠ ‡ãŠÖÊãã¦ãã
Öõý ¾ã²ããä¹ã Ìãã¦ããÌãÀ¥ã ½ãò ÊãØã¼ãØã 78% ¶ããƒ›Èãñ•ã¶ã Öãñ¦ããè Öõ ,
ãä‡ãŠ¶¦ãì ƒÔãñ ‚ããä£ã‡ãŠãâÍã ‚ãÌã¾ãÌããò ´ãÀã Ôããè£ãñ „¹ã¾ããñØã ½ãò ¶ãÖãé
Êãã¾ãã •ãã¦ããý ¶ããƒ›Èãñ•ã¶ã Þã‰ãŠ ‡ãñŠ ¹ãÖÊãñ ÞãÀ¥ã ½ãò ¶ããƒ›Èãñ•ã¶ã
‡ãñŠ ¾ããõãäØã‡ãŠ ãä½ã›á›ãè ‚ããõÀ ¹ãã¶ããè ½ãò ÞãÊãñ •ãã¦ãñ Öö, ªîÔãÀñ ÞãÀ¥ã ½ãò
•ããèÌãã¥ãì ‚ããõÀ ‡ãŠãºãÃãä¶ã‡ãŠ ¶ããƒ›Èãñ•ã¶ã ¾ããõãäØã‡ãŠãò ‡ãŠãñ ¦ããñü¡¶ãã ÍãìÂ
‡ãŠÀ¦ãñ Ööý ¹ããäÀ¥ãã½ãÔÌãÂ¹ã ‡ãŠãºãÃãä¶ã‡ãŠ ¶ããƒ›Èãñ•ã¶ã ‚ã½ããñãä¶ã¾ãã
½ãò Â¹ããâ¦ããäÀ¦ã Öãñ •ãã¦ããè Öõý ¦ããèÔãÀñ ÞãÀ¥ã ½ãò ƒÔã ‚ã½ããñãä¶ã¾ãã ‡ãŠãñ
¶ããƒ›Èãƒ› ½ãò Â¹ããâ¦ããäÀ¦ã ‡ãŠÀ ªñ¦ãñ Ööý ƒÔã‡ãñŠ ºããª ¹ããâÞãÌããè Ìã
‚ãâãä¦ã½ã ‚ãÌãÔ©ãã ½ãò ÜãìÊã¶ãÍããèÊã ¶ããƒ›Èñ› ½ãðªã ¾ãì‡ã‹¦ã •ãÊã Ôãñ
ÜãìÊã •ãã¦ããè Öõý ƒÔã‡ãñŠ ºããª ¹ããõ£ãñ ƒÔãñ ‚ãÌãÍããñãäÓã¦ã ‡ãŠÀ Êãñ¦ãñ Ööý
ƒÔã ¹ãÆ‡ãŠãÀ ¶ããƒ›Èãñ•ã¶ã Þã‰ãŠ ÞãÊã¦ãã ÀÖ¦ãã Öõý

6.‡ãõŠãäÊÍã¾ã½ã Þã‰ãŠ (Calcium Cycle) : ‡ãõŠãäÊÍã¾ã½ã Þã‰ãŠ
‡ãñŠ ¦ãÖ¦ã ¹ãÖÊãñ ½ããõÔã½ã ‡ãñŠ ¹ãÆ¼ããÌã ‡ãñŠ ‡ãŠãÀ¥ã „¶ã ‡ãõŠãäÊÍã¾ã½ã
¾ããõãäØã‡ãŠãò ‡ãŠã ‚ã¹ãàã¾ã Öãñ¦ãã Öõ, •ããñ Þã›á›ã¶ããò ‚ãããäª ½ãò ¹ãÆÞãìÀ
½ãã¨ãã ½ãò ¹ãã† •ãã¦ãñ Ööý ƒÔã‡ãñŠ ºããª •ãÊã ¹ãÆÌããÖ ‡ãñŠ ´ãÀã ½ãõªã¶ããè
½ãðªã ¦ã‡ãŠ ƒ¶ã ‚ã¹ãàããä¾ã¦ã ¾ããõãäØã‡ãŠãò ‡ãŠãè ¹ãÖìâÞã ºã¶ã¦ããè Öõ, ãä•ã¶Öò
¼ããñ•ã¶ã ‡ãñŠ Â¹ã ½ãò ¹ãñü¡-¹ããõ£ãñ ØãÆÖ¥ã ‡ãŠÀ¦ãñ Ööý ¼ããñ•ã¶ã ÏãðâŒãÊãã
‡ãñŠ Â¹ã ½ãò Íãã‡ãŠãÖãÀãè •ããèÌã-•ãâ¦ãì ¹ããõ£ããò ‡ãŠã ¼ãàã¥ã ‡ãŠÀ¦ãñ Öö Ìã
½ããâÔããÖãÀãè ¹ãÍãì Íãã‡ãŠãÖãÀãè •ããèÌã-•ãâ¦ãì‚ããò ‡ãŠãñ ‚ã¹ã¶ãã ‚ããÖãÀ
ºã¶ãã¦ãñ Ööý ƒÔã ¹ãÆ‡ãŠãÀ ‡ãõŠãäÊÍã¾ã½ã ‡ãŠãè ¹ãÖìâÞã ¹ããõ£ããò Ôãñ Öãñ¦ãñ Öì†
•ããèÌã-•ãâ¦ãì‚ããò ¦ã‡ãŠ ºã¶ã¦ããè Öõý •ããèÌã¶ã-•ãâ¦ãì‚ããò ‡ãñŠ ½ãÀ¶ãñ ¹ãÀ „¶ã‡ãŠãè
½ãð¦ã ªñÖ ‡ãŠã ãäÌãÜã›¶ã Öãñ¦ãã Öõ, ãä•ãÔã‡ãñŠ ¹ãŠÊãÔÌãÂ¹ã ‡ãõŠãäÊÍã¾ã½ã
ªãñºããÀã ¼ãîãä½ã ½ãò ÞãÊãã •ãã¦ãã Öõý †‡ãŠ Êãâºããè ¹ãÆãä‰ãŠ¾ãã ‡ãñŠ ºããª ¾ãñ
‡ãõŠãäÊÍ¾ã½ã ¾ããõãäØã‡ãŠ ªãñºããÀã Þã›á›ã¶ããò ‡ãŠã Â¹ã £ããÀ¥ã ‡ãŠÀ¦ãñ Öö
‚ããõÀ ãä¹ãŠÀ ÌãÓããÃ •ãÊã ‡ãñŠ ½ãã£¾ã½ã Ôãñ ¾ãñ ‚ã¹ãàããä¾ã¦ã Öãñ¦ãñ õÖâý ƒÔã
¹ãÆ‡ãŠãÀ ‡ãõŠãäÊÍã¾ã½ã Þã‰ãŠ ‚ã¶ãÌãÀ¦ã ÞãÊã¦ãã ÀÖ¦ãã Öõý

7. ÔãÊ¹ãŠÀ Þã‰ãŠ (Sulphur Cycle) ÔãÊ¹ãŠÀ ‡ãñŠ ¾ããõãäØã‡ãŠ
(‡ãŠãºãÃãä¶ã‡ãŠ Ìã ‚ã‡ãŠãºãÃãä¶ã‡ãŠ) ãä½ã›á›ãè ½ãò ãäÌã²ãõã½ãã¶ã ÀÖ¦ãñ õÖâý
•ããèÌãã¥ãì‚ããò ‡ãñŠ ¹ãÆ¼ããÌã Ôãñ ƒ¶ã‡ãŠã Â¹ããâ¦ãÀ¥ã Œããä¶ã•ã ½ãò Öãñ •ãã¦ãã
Öõý ƒ¶Öò •ãÊãã¶ãñ ¹ãÀ ‚ã¹ãî¥ãÃ •ÌãÊã¶ã ‡ãñŠ ‡ãŠãÀ¥ã ÔãÊ¹ãŠÀ
¡ãƒ‚ããù‡ã‹Ôããƒ¡ ØãõÔã „¦¹ã¸ã Öãñ¦ããè Öõý ¾ãÖ Ìãã¾ãì½ãâ¡Êã ½ãò ÜãìÊã
•ãã¦ããè Öõý ªîÔãÀãè ¦ãÀ¹ãŠ •ãºã ªÊãªÊããè ¹ãÆ¼ããÌã ‡ãñŠ ‡ãŠãÀ½ã
Ìã¶ãÔ¹ããä¦ã¾ããò Ìã •ããèÌããò ‡ãñŠ Ôãü¡¶ãñ ‡ãŠãè ¹ãÆãä‰ãŠ¾ãã ÍãìÁ Öãñ¦ããè Öõý ¦ããñ
ÔãÊ¹ãŠÀ ¡ãƒ‚ããù‡ã‹Ôããƒ¡ ºã¶ã¦ããè Öõ, ãä•ãÔã‡ãŠã ãäÌãÊã¾ã ÌãÓããÃ •ãÊã
Ôãñ Öãñ¶ãñ ¹ãÀ ÔãÊ¹ã‹¾ãîãäÀ‡ãŠ ‚ã½Êã ‡ãŠãè „¦¹ããä¦¦ã Öãñ¦ããè Öõý •ãºã
ÔãÊ¹ã‹¾ãîãäÀ‡ãŠ ‚ã½Êã ãä½ã›á›ãè ‡ãñŠ Ôãâ¹ã‡ãÃŠ ½ãò ‚ãã¦ãã Öõ, ¦ããñ ¾ãÖ ÔãÊ¹ãñŠ›
ºã¶ãã¦ãã Öõý ¹ãÆãñ›ãè¶ã ‚ããõÀ ‚ã½ããè¶ããò ‚ã½Êã ºã¶ãã¶ãñ ‡ãñŠ ãäÊã† ¹ããõ£ãñ Ìã
•ããèÌã£ããÀãè ÔãÊ¹ãñŠ› ‡ãŠã „¹ã¾ããñØã ‡ãŠÀ¦ãñ Ööý •ããèÌãã¥ãì ÔãÊ¹ãŠÀ ‡ãñŠ
¾ããõãäØã‡ãŠãò ‡ãŠãñ ªãñºããÀã ãäÌãÜããä›¦ã ‡ãŠÀ¦ãñ Öö ‚ããõÀ ƒÔã ¹ãÆ‡ãŠãÀ ÔãÊ¹ãŠÀ
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‡ãŠã Þã‰ãŠãè‡ãŠÀ¥ã ÞãÊã¦ãã ÀÖ¦ãã Öõý

8. ¹ãŠãùÔ¹ãŠãñÀÔã Þã‰ãŠ (Phosphorus Cycle) : ¹ãŠãùÔ¹ãŠãñÀÔã
Þã‰ãŠ ‡ãŠãè ¹ãÆãä‰ãŠ¾ãã ‚ããõÀ ÞãÀ¥ã ÊãØã¼ãØã ÌãõÔãñ Öãè Öö, •ãõÔãñ ‡ãõŠãäÊÍã¾ã½ã
Þã‰ãŠ ‡ãñŠý ¹ãŠãùÔ¹ãŠãñÀÔã Þã›á›ã¶ããò ½ãò ¹ãã¾ãã •ãã¦ãã Öõ ‚ããõÀ ¾ãÖ
½ããõÔã½ããè ‡ãŠãÀ¥ããò Ôãñ ‡ãìŠªÀ¦ããè Â¹ã Ôãñ ‚ã¹ãàããä¾ã¦ã Öãñ¦ãã ÀÖ¦ãã
Öõý •ãÊã ¹ãÆÌããÖ (ÌãÓããÃ •ãÊã) ‡ãñŠ •ããäÀ¾ãñ ‚ã¹ãàããä¾ã¦ã ¹ãŠãùÔ¹ãŠãñÀÔã
ºãÖ‡ãŠÀ ãä½ã›á›ãè ½ãò ãä½ãÊã •ãã¦ãã Öõý ¼ããñ•ã¶ã ‡ãñŠ Â¹ã ½ãò ¾ãÖ ¹ãñü¡-
¹ããõ£ããò  ½ãò ¹ãÖìâÞã¦ãã Öõ, ãä•ã¶Öò ¹ãÍãì ‚ã¹ã¶ãã ‚ããÖãÀ ºã¶ãã¦ãñ Ööý ƒÔã
¹ãÆ‡ãŠãÀ ¾ãÖ ¹ãÍãì‚ããò ñ½ãâ ¹ãÖìÞãâ¦ãã Öõ ‚ããõÀ •ãºã Ìãñ ½ãÀ¦ãñ Öö ¦ããñ „¶ã‡ãñŠ
½ãð¦ã ªñÖ ‡ãñŠ ãäÌãÜã›¶ã ‡ãñŠ ¹ãŠÊãÔÌãÂ¹ã ¾ãÖ ªãñºããÀã ãä½ã›á›áãè ½ãò
ãä½ãÊã •ãã¦ãñ Ööý ãä¹ãŠÀ •ãÊã ½ãã£¾ã½ããò Ôãñ ¾ãñ Ôã½ãì³ ½ãò ¹ãÖìâÞã‡ãŠÀ
•ã½ã •ãã¦ãñ Ööý †‡ãŠ Êãâºããè ‚ãÌããä£ã ‡ãñŠ ºããª ¼ãîØã¼ããê¾ã ÖÊãÞãÊããò ‡ãñŠ
‡ãŠãÀ¥ã ¾ãñ ãä¹ãŠÀ Þã›á›ã¶ããò ¹ãÀ ¹ãÖâìÞã¦ãñ Öö ‚ããõÀ ¹ãÆã‡ãðŠãä¦ã‡ãŠ Â¹ã Ôãñ
¹ãì¶ã: ‚ã¹ãàããä¾ã¦ã Öãñ¦ãñ Ööý ƒÔã ¹ãÆ‡ãŠãÀ ¹ãŠãùÔ¹ãŠãñÀÔã ‡ãŠã Þã‰ãŠãè‡ãŠÀ¥ã
Öãñ¦ãã ÀÖ¦ãã Öõý

9. Öãƒ¡Èãñ•ã¶ã Þã‰ãŠ (Hydrozen Cycle) : Ôã½ãì³ Ôãñ „Ÿ¶ãñ
ÌããÊããè Öãƒ¡Èãñ•ã¶ã, ‚ããù‡ã‹Ôããè•ã¶ã Ôãñ ãä½ãÊã ‡ãŠÀ •ãÊã ÌããÓ¹ã ºã¶ãã¦ããè
Öõ, •ããñ ¹ãì¶ã: Ôã½ãì³ ½ãò Êããõ› •ãã¦ããè Öõý ¾ãÖ ¹ãÆãä‰ãŠ¾ãã Öãƒ¡Èãñ•ã¶ã
Þã‰ãŠ ‡ãŠÖÊãã¦ããè Öõý

¹ã¾ããÃÌãÀ¥ã ¹ãÆªîÓã¥ã
ãäÌãÍÌã ÔÌããÔ©¾ã ÔãâØãŸ¶ã (WHO) ‡ãñŠ ‚ã¶ãìÔããÀ- ãäÌãÍÌã ‡ãñŠ

¦ã‡ãŠÀãèºã¶ã ‚ãã£ãñ ÍãÖÀãò ½ãò ‡ãŠãºãÃ¶ã ½ããñ¶ããñ‚ãã‡ã‹Ôããƒ¡ ‡ãŠãè ½ãã¨ãã
ÔÌããÔ©¾ã ‡ãŠãè ÒãäÓ› Ôãñ Öããä¶ã‡ãŠãÀ‡ãŠ Ô¦ãÀ ¹ãÀ ¹ãÖìâÞã Þãì‡ãŠãè Öõ ,
•ãºããä‡ãŠ ÔããèÔãã (Êãñ¡) †‡ãŠ- ãä¦ãÖãƒÃ ÍãÖÀãò ½ãò ƒÔã Œã¦ãÀ¶ãã‡ãŠ
Ô¦ãÀ ¹ãÀ ¹ãÖìâÞã Þãì‡ãŠã Öõý

¹ãÆªîÓã¥ã ‡ãŠãè ¹ããäÀ¼ããÓãã (Definition) :  ¹ãÆã‡ãðŠãä¦ã‡ãŠ ¹ã¾ããÃÌãÀ¥ã
½ãò ‚ãÌããâãäœ¦ã (Undesirable) Ìã ‚ã‡ãŠãºãÃãä¶ã‡ãŠ ºããÛã ¹ãªã©ããô
(Exogenous Materials) ‡ãŠã Ôã½ããñÌãÍã,  •ããñ ¹ã¾ããÃÌãÀ¥ã ‡ãñŠ
¼ããõãä¦ã‡ãŠ, ÀãÔãã¾ããä¶ã‡ãŠ †Ìãâ •ãõãäÌã‡ãŠ ‚ããä¼ãÊãàã¥ããò ½ãò ¹ããäÀÌã¦ãÃ¶ã
„¦¦ã¹ã¸ã ‡ãŠÀ ªñ, ¹ãÆªîÓã¥ã ‡ãŠÖÊãã¦ãã Öõ ý"

¹ãÆªîÓã¥ã ‡ãñŠ ½ãìŒ¾ã Â¹ã Ôãñ ªãñ ¹ãÆ‡ãŠãÀ ºã¦ãã† Øã† Öö ý ¾ãñ Öö -
(1) ¹ãÆã‡ãðŠãä¦ã‡ãŠ ¹ãÆªîÓã¥ã (2) ½ãã¶ãÌã•ããä¶ã¦ã ¹ãÆªîÓã¥ã

1. ¹ãÆã‡ãðŠãä¦ã‡ãŠ ¹ãÆªîÓã¥ã : ¹ãÆ‡ãðŠãä¦ã Ôãñ •ãìü¡ãè †ñÔããè ãä‰ãŠ¾ãã†â , •ããñ
¹ãÆªîÓã¥ã ‡ãŠã ‡ãŠãÀ¥ã ºã¶ã¦ããè Öõ, ¹ãÆã‡ãðŠãä¦ã‡ãŠ ¹ãÆªîÓã¥ã ‡ãñŠ ‚ã¶¦ãØãÃ¦ã
‚ãã¦ããè Öõ ý ¾ã©ãã - •ÌããÊãã½ãìŒããè ãäÌãÔ¹ãŠãñ›, £ãã¶ã ‡ãŠãè Œãñ¦ããè ¦ã©ãã
•ãã¶ãÌãÀãò ‡ãŠãè •ãìØããÊããè ´ãÀã ½ããè©ãñ¶ã ‡ãŠã ãä¶ã½ããÃ¥ã, •ããèÌããò ´ãÀã
‡ãŠãºãÃ¶ã ¡ãƒÃ‚ããù‡ã‹Ôããƒ¡ ‡ãŠã „¦Ôã•ãÃ¶ã ¦ã©ãã ½ãðªãàãÀ¥ã ‚ãããäª
¹ãÆã‡ãðŠãä¦ã‡ãŠ ¹ãÆªîÓã¥ã ‡ãŠÖÊãã¦ãñ Öö ý

½ãã¶ãÌã•ããä¶ã¦ã ¹ãÆªîÓã¥ã : •ãºã ½ãã¶ãÌããè¾ã Øããä¦ããäÌã£ã¾ããâ ¹ãÆªîÓã¥ã
‡ãŠã ‡ãŠãÀ¥ã ºã¶ã¦ããè Öö , ¦ããñ ¾ãÖ ½ãã¶ãÌã•ããä¶ã¦ã ¹ãÆªîÓã¥ã ‡ãŠÖÊãã¦ãã
Öõ ý ½ãã¶ãÌããè¾ã Øããä¦ããäÌã£ã¾ããâ ¾ã©ãã - Œããä¶ã•ã ¦ãñÊããò ‡ãŠãñ •ãÊãã¶ãã ,
Ìã¶ããò ‡ãŠãñ ¶ãÓ› ‡ãŠÀ¶ãã, Œã¶ã¶ã ‡ãŠã¾ãÃ, ÔããèÌãñ•ã (Sewage),

‚ããõ²ããñãäØã‡ãŠ Ì¾ã©ãÃ ¹ãªã©ãÃ, ‡ãŠãè› ¦ã©ãã ŒãÀ¹ã¦ãÌããÀ ¶ããÍã‡ãŠãò ‡ãñŠ
¹ãÆ¾ããñØã ‚ãããäª ½ãã¶ãÌã•ããä¶ã¦ã ¹ãÆªîÓã¥ã ‡ãŠÖÊãã¦ãñ Öõ âý

¹ãÆªîÓã‡ãŠ (Pollutants) : •ããñ ‡ãŠãÀ‡ãŠ ¹ã¾ããÃÌãÀ¥ã ‡ãŠãñ ¹ãÆªîãäÓã¦ã
‡ãŠÀ¦ãñ Öö „¶Öò ¹ãÆªîÓã‡ãŠ (Pollutants) ‡ãŠÖã •ãã¦ãã Öõ ý ¾ãñ ŸãñÔã,
³Ìã †Ìãâ ØãõÔã, Ôã¼ããè Á¹ããò ½ãò ¹ãã† •ãã¦ãñ Ööý Ö½ããÀñ ¹ããäÀÌãñÍã ½ãò
¹ãã† •ãã¶ãñ ÌããÊãñ ¹ãÆªîÓã‡ãŠãò ‡ãŠã ãä¶ã½¶ããâãä‡ãŠ¦ã ¦ããè¶ã Ñãñãä¥ã¾ããò ½ãò
ÌãØããê‡ãðŠ¦ã ãä‡ãŠ¾ãã Øã¾ãã Öõ -

(1)  àãÀ¥ããè¾ã ¾ãã ‚ãÔ©ããƒÃ ¹ãÆªîÓã‡ãŠ  (Degradable or
non- presistent Pollutants)

(2)  ½ãâª Øããä¦ã Ôãñ àãÀ¥ããè¾ã ‚ã©ãÌãã Ô©ãã¾ããè ¹ãÆªîÓã‡ãŠ  (Slowly
Degradable of Presistent Pollutants)

(3) ‚ãàãÀ¥ãã è¾ã ¹ã Æª îÓã‡ãŠ  (Non-degradable
Pollutants)

¹ãÆªîÓã‡ãŠ ‡ãñŠ ‡ãŠãÀ¥ã (Causes of Pollution)
1. Ìã¶ããò ‡ãŠã àãÀ¥ã :
2. •ã¶ãÔãâŒ¾ãã Ìãðãä® :
3. ÍãÖÀãè‡ãŠÀ¥ã
4.‚ããõ²ããñãäØã‡ãŠãè‡ãŠÀ¥ã
5. ÀãÔãã¾ããä¶ã‡ãŠ Œããªãò Ìã ‡ãŠãè›¶ããÍã‡ãŠãò ‡ãŠã ºãü¤¦ãã ¹ãÆ¾ããñØã
6. ¾ãã¦ãã¾ãã¦ã
7.¾ãì® :
8. ¹ãÍãì :
¹ãÆªîÓã¥ã ‡ãŠãñ ½ãìŒ¾ã Â¹ã Ôãñ ãä•ã¶ã Ñãñãä¥ã¾ããò ½ãò ÌãØããê‡ãðŠ¦ã ãä‡ãŠ¾ãã

Øã¾ãã Öõ , Ìãñ Öö - (1) Ìãã¾ãì ¹ãÆªîÓã¥ã (2) •ãÊã ¹ãÆªîÓã¥ã (3) ½ãðªã
¹ãÆªîÓã¥ã (4) Ôã½ãì³ãè ¹ãÆªîÓã¥ã (5) £Ìããä¶ã ¹ãÆªîÓã¥ã (6) ¦ãã¹ã ¹ãÆªîÓã¥ã
(7) Àñãä¡¾ããñ†ñãä‡ã‹›Ìã ¹ãÆªîÓã¥ã (8) ¹ÊãããäÔ›‡ãŠ ¹ãÆªîÓã¥ãý ¾ãÖãâ Ö½ã
ãäÔãÊããäÔãÊãñÌããÀ ¹ãÆªîÓã¥ã ‡ãñŠ ƒ¶ã ¹ãÆ‡ãŠãÀãò ¹ãÀ ÞãÞããÃ ‡ãŠÀ ÀÖñ Öö ý

Ìãã¾ãì  ¹ãÆªîÓã¥ã (Air Pollution)
¾ãÖ †‡ãŠ ãäÌãÍÌã Ì¾ãã¹ããè Ôã½ãÔ¾ãã Öõ ‚ããõÀ Ìãã¾ãì ¹ãÆªîÓã¥ã ãä‡ãŠÔããè

¼ããè ªñÍã ‡ãŠãè Ôããè½ãã ‡ãŠãñ ¹ããÀ ‡ãŠÀ Ôã‡ãŠ¦ãã Öõ ý
Öñ¶ãÀãè ¹ãÀãä‡ãŠ¶Ôã ‡ãñŠ ‚ã¶ãìÔããÀ- ÌããÛã ¹ã¾ããÃÌãÀ¥ã ½ãò £ãìÊã ,

£ãì‚ããâ, ØãõÔã, ¦ãìÓããÀ, Øãâ£ã †Ìãâ ÌããÓ¹ã ½ãò Ôãñ †‡ãŠ ¾ãã †‡ãŠ Ôãñ ‚ããä£ã‡ãŠ
¹ãÆªîÓã‡ãŠãò ‡ãŠãè Öããä¶ã‡ãŠãÀ‡ãŠ ½ãã¨ãã †Àâ ªãèÜãÃ ‚ãÌããä£ã ¦ã‡ãŠ „¹ããäÔ©ããä¦ã,
•ããñ ½ã¶ãìÓ¾ã , •ãã¶ãÌãÀãò , ¹ãñü¡ - ¹ããõ£ããò †Ìãâ Ôã½¹ããä¦¦ã ‡ãñŠ ãäÊã†
Üãã¦ã‡ãŠ Öãñ ‚ã©ãÌãã ¦ã‡ãÃŠÖãè¶ã ¤âØã Ôãñ •ããèÌã¶ã ‚ããõÀ Ôã½¹ããä¦¦ã ‡ãñŠ
‚ãã¶ãâª½ã¾ã „¹ã¼ããñØã ½ãò ºãã£ã‡ãŠ Öãñ, Ìãã¾ãì ¹ãÆªîÓã¥ã ‡ãŠÖÊãã¦ãã Öõý

ãäÌãÍÌã ÔÌããÔ©¾ã ÔãâØãŸ¶ã ‡ãñŠ ‚ã¶ãìÔããÀ- Ìãã¾ãì ¹ãÆªîÓã¥ã †‡ãŠ
†ñÔããè ¹ããäÀãäÔ©ããä¦ã Öõ ãä•ãÔã½ãò ÌããÛã Ìãã¾ãì½ãâ¡Êã ½ãò †ñÔãñ ¹ãªã©ãÃ
†‡ãŠ¨ã Öãñ •ãã¦ãñ Öö •ããñ ½ã¶ãìÓ¾ã ‚ããõÀ „Ôã‡ãñŠ ¹ã¾ããÃÌãÀ¥ã ‡ãñŠ ãäÊã†
Öããä¶ã‡ãŠãÀ‡ãŠ Öãñ •ãã¦ãñ Ööý
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Ìãã¾ã ì½ã â¡Êã ‡ãŠã è Ôã âÀÞã¶ãã (Structure of the

atmosphere)- ÔãâÀÞã¶ãã¦½ã‡ãŠ Ô¦ãÀ ¹ãÀ ¹ãð©Ìããè ‡ãñŠ Ìãã¾ãì½ãâ¡Êã
½ãò 78.03 ¹ãÆãä¦ãÍã¦ã ¶ããƒ›Èãñ•ã¶ã, 20.99 ¹ãÆãä¦ãÍã¦ã ‚ããù‡ã‹Ôããè•ã¶ã,
0.94 ¹ãÆãä¦ãÍã¦ã ‚ããØãÃ¶ã, 0.03 ¹ãÆãä¦ãÍã¦ã ‡ãŠãºãÃ¶ã¡ãƒ‚ããù‡ã‹Ôããƒ¡
Öõ ý ƒ¶Öò ¼ããÀãè ØãõÔãò (Heavy Gases) ‡ãŠÖã •ãã¦ãã Öõ ý ÍãñÓã
0.01 ¹ãÆãä¦ãÍã¦ã ½ãò Öãƒ¡Èãñ•ã¶ã, ‚ããñ•ããñ¶ã, ãä¶ã¾ãã¶ã, ÖãèãäÊã¾ã½ã,
ãä‰ãŠ¹›ã¶ã ‚ãããäª ØãõÔãò Öö ãä•ã¶ã‡ãŠãñ ÖÊ‡ãŠãè ØãõÔãò ‡ãŠÖã •ãã¦ãã Öõ ý
Ìãã¾ã ì½ã â¡Êã ¦ã©ãã ‚ã¶¾ã ½ã â¡Êãã ò  ½ã ò  ã äÌãã ä¼ã¸ã Øã õÔãã ò  -
‡ãŠãºãÃ¶ã¡ãƒ‚ããù‡ã‹Ôããƒ¡, ¶ããƒ›Èãñ•ã¶ã, ÔãÊ¹ãŠÀ ¦ã©ãã ÌããÓ¹ã ‚ãããäª
‡ãŠã ‚ããªã¶ã ¹ãÆªã¶ã Þã‰ãŠãè‡ãŠÀ¥ã (Cycling) ´ãÀã Öãñ¦ãã Öõý

¦ãã¹ã‰ãŠ½ã ¦ã©ãã Ìãã¾ãìªãºã ‡ãñŠ ‚ãã£ããÀ ¹ãÀ Ìãã¾ãì½ãâ¡Êã ‡ãŠãñ
¶ããèÞãñ Ôãñ  …¹ãÀ ‡ãŠãè ‚ããñÀ ãä•ã¶ã ¹ããâÞã ½ãâ¡Êããò ½ãò ãäÌã¼ãããä•ã¦ã ãä‡ãŠ¾ãã
Øã¾ãã Öõ, Ìãñ ãä¶ã½¶ãÌã¦ãá Ööý

(1) àããñ¼ã ½ãâ¡Êã (Troposphere) : ¾ãÖ Ìãã¾ãì½ãâ¡Êã ‡ãŠã
ÔãºãÔãñ ãä¶ãÞãÊãã Ô¦ãÀ Öõ, ãä•ãÔã½ãò Ìãã¾ãì½ãâü¡Êã ‡ãŠãè 75 ¹ãÆãä¦ãÍã¦ã
½ãã¨ãã Ôã½ãããäÖ¦ã ÀÖ¦ããè Öõ ý ƒÔã‡ãŠãè …âÞããƒÃ £ãÆìÌããò ¹ãÀ 8 ãä‡ãŠ½ããè,
¦ã©ãã ãäÌãÓãìÌã¦ã ÀñŒã ¹ãÀ 12 ãä‡ãŠ½ããè Öõ ý ƒÔã‡ãŠãñ ¹ããäÀÌã¦ãÃ¶ã ½ãâ¡Êã
¼ããè ‡ãŠÖ¦ãñ Öö , ‡ã‹¾ããòãä‡ãŠ ½ããõÔã½ã ¹ããäÀÌã¦ãÃ¶ã Ôãâºãâ£ããè Üã›¶ãã†â •ãõÔãñ-
ºããªÊã ‡ãŠã ºã¶ã¶ãã, ãäºã•ãÊããè ‡ãŠã Þã½ã‡ãŠ¶ãã, ‚ããâ£ããè ¦ãî¹ãŠã¶ã ‚ãããäª
ƒÔããè ½ãò Öãñ¦ãñ Ööý àããñ¼ã½ãâ¡Êã ½ãò …âÞããƒÃ ºãü¤¶ãñ ¹ãÀ ¦ãã¹ã½ãã¶ã ãäØãÀ¦ãã
•ãã¦ãã Öõ ý

(2) Ôã½ã¦ãã¹ã ½ãâ¡Êã (Stratosphere) : àããñ¼ã½ãâ¡Êã ‡ãñŠ …¹ãÀ
Ôã½ã¦ãã¹ã ½ãâü¡Êã Öõ ý ¹ãð©Ìããè ‡ãŠãè Ôã¦ãÖ Ôãñ ƒÔã‡ãŠãè „âÞããƒÃ 50
ãä‡ãŠ½ããè Öõ ý ƒÔã ½ãâ¡Êã ½ãò ¦ãã¹ã ÊãØã¼ãØã ãäÔ©ãÀ ÀÖ¦ãã Öõ ¦ã©ãã
Ìãã¾ãì½ãâ¡Êã ‚ã¹ãñàãã‡ãðŠ¦ã ãäÌãÀÊã ÀÖ¦ãã Öõ ý ÔãîÀ•ã ‡ãŠãè Öããä¶ã‡ãŠãÀ‡ãŠ
¹ãÀãºãöØã¶ããè ãä‡ãŠÀ¥ããò Ôãñ Ààãã ‡ãŠÀ¶ãñ ÌããÊããè ‚ããñ•ããñ¶ã ¹ãÀ¦ã ¼ããè
ƒÔããè ½ãâ¡Êã ½ãò ¹ããƒÃ •ãã¦ããè Öõ, •ããñ ãä‡ãŠ ¹ããÀºãöØã¶ããè ãä‡ãŠÀ¥ããò ‡ãŠã
99 ¹ãÆãä¦ãÍã¦ã ¼ããØã  ‡ãŠãñ ¹ãð©Ìããè ¦ã‡ãŠ ¹ãÖìâÞã¶ãñ Ôãñ Àãñ‡ãŠ¦ããè Öõ ý

 (3) ½ã£¾ã½ãâ¡Êã (mesosphere) : Ôã½ã¦ãã¹ã ½ãâ¡Êã ‡ãñŠ ºããª
½ã£¾ã½ãâ¡Êã ‡ãŠã ‰ãŠ½ã Öõ, ¹ãð©Ìããè ‡ãŠãè Ôã¦ãÖ Ôãñ ƒÔã‡ãŠãè ‚ããä£ã‡ãŠ¦ã½ã
…âÞããƒÃ 80 ãä‡ãŠ½ããè Öõ ý ƒÍã ½ãâ¡Êã ½ãò …âÞããƒÃ ‡ãñŠ Ôãã©ã- Ôãã©ã ¦ãã¹ã
½ãò „¦¦ãÀãñ¦¦ãÀ ‡ãŠ½ããè ‚ãã¦ããè •ãã¦ããè Öõ ý

(4) ‚ãã¾ã¶ã½ãâ¡Êã (Ionosphere) : ¾ãÖ Ìãã¾ãì½ãâ¡Êã ‡ãŠã Þããõ©ãã
Ô¦ãÀ Öõý ÔããõÀ ãäÌããä‡ãŠÀ¥ã ‡ãñŠ ‡ãŠãÀ¥ã ƒÔã ½ã¥¡Êã ½ãò ‚ãã¾ã¶ããò
‚ããõÀ ½ãì‡ã‹¦ã ƒÊãñ‡ã‹›Èã¶ããò ‡ãŠãè ‚ããä£ã‡ãŠ¦ãã Öãñ¦ããè Öõ ý ƒÔã‡ãŠãè ¹ãð©Ìããè
‡ãŠãè Ôã¦ãÖ Ôãñ ‚ããä£ã‡ãŠ¦ã½ã …âÞããƒÃ 400 ãä‡ãŠ½ããè Öõ ý ¾ãÖãè ½ãâ¡Êã
Ôãî¾ãÃ ‡ãŠãè ‡ãŠããäÔ½ã‡ãŠ ãä‡ãŠÀ¥ããò ‡ãŠãñ Àãñ‡ãŠ¶ãñ ‡ãŠã ‡ãŠã¾ãÃ ‡ãŠÀ¦ãã Öõ ý
¹ãŠÊãÔÌãÂ¹ã „¦¦ãÀ £ãÆìÌããè¾ã ¹ãÆ‡ãŠãÍã (Aurora Borealis) ¦ã©ãã
ªãäàã¥ã £ãÆìÌããè¾ã ¹ãÆ‡ãŠãÍã (Aurora Australis) •ãõÔã ½ã¶ããñÖãÀãè
ÒÍ¾ã ãäªŒããƒÃ ªñ¦ãñ Ööý ¾ãÖ ½ãâ¡Êã ‚ããä£ã‡ãŠãâÍã ªõ£¾ãÃ ÌããÊããè ¦ãÀâØããò
, •ãõÔãñ Àñãä¡¾ããñ ¦ããñ ¹ãð©Ìããè ¹ãÀ ¹ãÀãÌããä¦ãÃ¦ã ‡ãŠÀ¶ãñ ‡ãŠã ¼ããè ‡ãŠã¾ãÃ
‡ãŠÀ¦ããè Öö ¹ãŠÊã¦ã: Ö½ã ãäºã¶ãã ãä‡ãŠÔããè „¹ãØãÆÖ ‡ãñŠ „¹ã¾ããñØã ‡ãñŠ Àñãä¡¾ããñ

â¹ãÆÔããÀ¥ã ‚ãããäª Ôãì¶ã Ôã‡ãŠ¦ãñ Öö ý
(5) ÌããÛã ½ãâ¡Êã (Exosphere) : ¾ãÖ ÔãºãÔãñ ºããÖÀãè ½ãâ¡Êã

Öõ ý¹ãð©Ìããè ‡ãŠãè Ôã¦ãÖ Ôãñ 400  ãä‡ãŠ½ããè. ‡ãñŠ …¹ãÀ ‡ãŠã àãñ̈ ã ƒÔããè ‡ãñŠ
‚ãâ¦ãØãÃ¦ã ‚ãã¦ãã Öõ ý
‚ã½Êã ÌãÓããÃ (Acid Rain)

Ìãã¾ãì ¹ãÆªîÓã¥ã ¶ãñ ‚ã½Êã ÌãÓããÃ •ãõÔããè Ôã½ãÔ¾ãã†â ¹ãõªã ‡ãŠãè Öõ ý
Ìãã¾ãì ¹ãÆªîÓã¥ã ‡ãñŠ ƒÔã ¹ãÆ¼ããÌã ¹ãÀ ÞãÞããÃ ‡ãŠÀ¶ãñ Ôãñ ¹ãîÌãÃ ¾ãÖ •ãã¶ã
Êãñ¶ãã ‚ããÌãÍ¾ã‡ãŠ Öãñ Øãã ãä‡ãŠ ‚ã½Êã ÌãÓããÃ Öõ ‡ã‹¾ãã ? ãä‡ãŠÔããè ¼ããè
Þããè•ã ‡ãŠãè ‚ã½Êããè¾ã¦ãã  ‡ãŠãè  ½ãã¹ã   ¹ããè. †Þã. ½ãã¶ã (p# Value)
‡ãñŠ ‚ãã£ããÀ ¹ãÀ ‡ãŠãè •ãã¦ããè Öõ ý7 ¹ããè. †Þã. ½ãã¶ã ÌããÊãã ½ãã£¾ã½ã
ãä¶ãÓãä‰ãŠ¾ã Öãñ¦ãã Öõ •ãºããä‡ãŠ 7 Ôãñ ‚ããä£ã‡ãŠ ¹ããè. †. ½ãã¶ã ÌããÊãã
àããÀãè¾ã ý 7 Ôãñ ‡ãŠ½ã ¹ããè. †Þã. ½ãã¶ã ÌããÊãã ½ãã£¾ã½ã ‚ã½Êããè¾ã
Öãñ¦ãã Öõ ý Ôãã½ãã¶¾ã ÌãÓããÃ ‡ãŠã ¹ããè. †Þã. ½ãã¶ã ¼ããè 7 Ôãñ ‡ãŠ½ã Öãñ¦ãã
Öõ, ‚ã©ããÃ¦ãá Ôãã½ãã¶¾ã ÌãÓããÃ ¼ããè ©ããñü¡ãè Ôããè ‚ã½Êããè¾ã Öãñ¦ããè Öõ ý 5.0
¹ããè. †Þã. ½ãã¶ã ÌãÓããÃ ‡ãñŠ Ôãâª¼ãÃ ½ãò ‰ãŠãâãä¦ã‡ãŠ ½ãã¶ã Öãñ¦ãã Öõ ý 5.0
¹ããè. †Þã. ½ãã¶ã Ôãñ ‡ãŠ½ã ÌããÊããè ÌãÓããÃ ‚ã½Êããè¾ã ÌãÓããÃ (Acid Rain)
‡ãŠÖÊãã¦ããè Öõ, ãä•ãÔãñ ‚ã½Êããè¾ã ‚ãÌãÔããª (Acid Deposition)
¼ããè ‡ãŠÖã •ãã¦ãã Öõ ý

ÔããèÔãã ¹ãÆªîÓã¥ã Ôãñ ºãÞÞããò ‡ãŠã ãä¶ã½¶ã ºããõãä®‡ãŠ Ô¦ãÀ
‚ã½ãñãäÀ‡ãŠã ÌãÓããÃ ½ãñ ãä‡ãŠ¾ãñ Øã¾ãñ Íããñ£ããò ½ãò ¾ãÖ ¹ãã¾ãã Øã¾ãã Öõ

ãä‡ãŠ •ããñ ºãÞÞãñ ÔããèÔãã ¹ãÆªîãäÓã¦ã Ìãã¦ããÌãÀ¥ã ½ãò ÀÖ¦ãñ Öö , „¶ã‡ãŠã
ºããõãä®‡ãŠ Ô¦ãÀ ‡ãŠ½ã Öãñ •ãã¦ãã Öõý ÌãÖãú ÖÀ ¦ããèÔã ºãÞÞããò ½ãò Ôãñ
†‡ãŠ ºãÞÞãã ÔããèÔãñ ‡ãŠãè „¹ããäÔ©ããä¦ã ‡ãŠãñ ÔãìÀãäàã¦ã ½ãã¶ãã •ãã¦ãã Öõ,
ãä‡ãŠ¶¦ãì ‚ã½ãñãäÀ‡ãŠã ½ãò Íããñ£ã ‡ãñŠ ´ãÀã ¾ãÖ ¹ãã¾ãã Øã¾ãã ãä‡ãŠ ãä•ã¶ã
ºãÞÞããò ‡ãñŠ À‡ã‹¦ã ½ãò 10 ½ããƒ‰ãŠãñØãÆã½ã (¹ãÆãä¦ã ¡ñÔããèÊããè›À À‡ã‹¦ã ½ãò)
Ôãñ ‡ãŠ½ã ÔããèÔãã ©ãã „¶ã‡ãŠã ¼ããè  ºããõãä®‡ãŠ Ô¦ãÀ Ôãã½ãã¶¾ã ºãÞÞããò Ôãñ
‡ãŠã¹ãŠãè ‡ãŠ½ã ©ãã ý ‚ã¦ã: ‚ãºã ¾ãÖ ½ãã¶ãã •ãã¶ãñ ÊãØãã ãä‡ãŠ ÔããèÔãñ
‡ãŠã ‡ãŠãñƒÃ ÔãìÀãäàã¦ã Ô¦ãÀ ¶ãÖãé Öõ, ƒÔã‡ãŠãè ‚ãÊ¹ã ½ãã¨ãã ¼ããè
Öããä¶ã‡ãŠãÀ‡ãŠ Öõ ý

ãäÔã¶ªîÀ ‚ããõÀ ‡ãìŠ½ã‡ãìŠ½ã ãäÌãÓãã‡ã‹¦ã Öö !
½ãì½ºãƒÃ ãäÔ©ã¦ã ‡ãŠ¶•¾ãî½ãÀ Øããƒ¡òÔã ÔããñÔãã¾ã›ãè ‚ããù¹ãŠ ƒãä¶¡¾ãã

(Consumer Guidance Society of India)  ‡ãñŠ ‚ã¶ãìÔããÀ
ãäÔã¶ªìÀ ‚ããõÀ ‡ãìŠ½ã‡ãìŠ½ã ½ãò ãäÌãÓãã‡ã‹¦ã ¹ãªã©ãÃ Öö ý ãäÔã¶ªìÀ ½ãò ÔããèÔãñ
‡ãŠã ‚ãã‡ã‹Ôããƒ¡ (Laed Oxide) ‚ããõÀ ‡ãìŠ½ã‡ãìŠ½ã ½ãò ¹ããÀñ ‡ãŠã
ÔãÊ¹ãŠãƒ¡ (Mercury Sulphide) Öõý ƒ¶ã ªãñ¶ããò ¹ãªã©ããô (ÔããèÔãã
‚ããõÀ ¹ããÀã) ‡ãŠãè £ãîÊã •ãºã ¶ãã‡ãŠ ¾ãã ½ãìúÖ ‡ãñŠ ½ãã£¾ã½ã Ôãñ ÍãÀãèÀ ‡ãñŠ
‚ã¶ªÀ ¹ãÖìúÞã¦ããè Öõ ¦ããñ ãäÌãÓãã‡ã‹¦ã ¹ãÆ¼ããÌã œãñü¡¦ããè Öõý ¹ããÀñ Ôãñ ‚ãâØããò
‡ãŠãè Ôãì̧ ã¦ãã , ÒãäÓ› ‡ãŠã £ãìú£ãÊãã¹ã¶ã ‚ããõÀ ½ããäÔ¦ãÓ‡ãŠ ‡ãŠãñ ¼ããÀãè
¶ãì‡ãŠÔãã¶ã ¹ãÖìúÞãã¦ãã Öõý ¹ããÀñ ‡ãŠãè ‚ããä£ã‡ãŠ ½ãã¨ãã ½ãð¦¾ãì‡ãŠãÀ‡ãŠ ¼ããè
Öãñ¦ããè Öõ, •ãºããä‡ãŠ ÔããèÔãñ Ôãñ ¼ãÆ½ã, ¹ããØãÊã¹ã¶ã, Øãìªãô ‡ãŠãè àããä¦ã
‚ããõÀ ‚ã¶¦ãØããñØã¦Ìãã ½ãð¦¾ãì ¦ã‡ãŠ Öãñ Ôã‡ãŠ¦ããè Öõ ý
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Ìãã¾ãì½ãâ¡Êã ‡ãŠãè ¹ãÆ½ãìŒã ØãõÔãò

Ìãã¾ãì½ãâ¡Êã ½ãò ãäÌããä¼ã¸ã ¹ãÆ‡ãŠãÀ ‡ãŠãè ØãõÔãò ¹ããƒÃ •ãã¦ããè Öö ý ƒ¶Öãé Ôãñ ãä½ãÊã‡ãŠÀ
Ìãã¾ãì ‡ãŠã ÔãâØãŸ¶ã ãä¶ããä½ãÃ¦ã Öãñ¦ãã Öõ ý Ìãã¾ãì ‡ãñŠ ƒÔã ÔãâØãŸ¶ã ‡ãŠãñ ¾ãÖãâ ãäª¾ãñ •ãã
ÀÖñ ºããù‡ã‹Ôã Ôãñ Ôã½ã¢ãã •ãã Ôã‡ãŠ¦ãã Öõ , ãä•ãÔã½ãò ØãõÔããò ‡ãñŠ Ôãã©ã ‚ãã¾ã¦ã¶ã ‡ãŠãè
ÒãäÓ› Ôãñ „¶ã‡ãŠã ¹ãÆãä¦ãÍã¦ã ¼ããè ãäª¾ãã Øã¾ãã Öõ -
‰ãŠ.Ôã. Üã›‡ãŠ ‚ãã¾ã¦ã¶ã ‡ãŠãè ÒãäÓ› Ôãñ %
i ¶ããƒ›Èãñ•ã¶ã (N2) 78.084
ii ‚ããù‡ã‹Ôããè•ã¶ã (O2) 20.946
iii ‚ããØãÃ¶ã (Ar) 0.934
iv ‡ãŠãºãÃ¶ã ¡ãƒ‚ããù‡ã‹Ôããƒ¡ (CO2) 0.0321
v ãä¶ã‚ããù¶ã (Ne) 0.00182
vi ÖãèãäÊã¾ã½ã (He) 0.00052
vii Öãƒ¡Èãñ•ã¶ã (H2) 0.0005
viii ¶ããƒ›ÈÔã ‚ããù‡ã‹Ôããƒ¡ (N2O) 0.00025
ix ½ããè©ãñ¶ã (CH4) 0.0001225
x ãä‰ãŠ¹›ãù¶ã (kr) 0.00011
xi ‡ãŠãºãÃ¶ã ½ããñ¶ããñ‚ãã‡ã‹Ôããƒ¡ (CO) 0.00010
xii •ããè¶ããù¶ã (Xe) 0.000008
xiii ‚ããñ•ããñ¶ã (O3) 0.000002
xiv ‚ã½ããñãä¶ã¾ãã (NH3) 0.000001
xv ¶ããƒ›Èãñ•ã¶ã ¡ãƒ‚ããù‡ã‹Ôããƒ¡ (N2O) 0.0000001
xvi ÔãÊ¹ãŠÀ ¡ãƒ‚ããù‡ã‹Ôããƒ¡ (SO2) 0.00000002

¹ãÆ½ãìŒã Ìãã¾ãì ¹ãÆªîÓã‡ãŠ †Ìãâ
„¶ãÔãñ ¹ãÆ¼ãããäÌã¦ã ½ãã¶ãÌã ‚ãâØã

1. ‡ãŠãºãÃ¶ã ½ããñ¶ããñ‚ããù‡ã‹Ôããƒ¡ (CO) : ‡ãìŠÊã Ìãã¾ãì ¹ãÆªîÓã‡ãŠãò ‡ãñŠ
50% ¹ãÆãä¦ãÍã¦ã ‡ãŠã ¹ãÆãä¦ããä¶ããä£ã¦Ìã ‡ãŠÀ¶ãñ ÌããÊããè ƒÔã ØãõÔã ‡ãŠãñ
ª½ãÜããò›î ØãõÔã ‡ãŠÖã •ãã¦ãã Öõ, ‡ã‹¾ããòãä‡ãŠ ¾ãÖ ÍÌãÔã¶ã ‡ãñŠ •ããäÀ¾ãñ
ÍãÀãèÀ ½ãò ¹ãÖìâÞã ‡ãŠÀ À‡ã‹¦ã ½ãò ½ããõ•ãîª Öãè½ããñØÊããñãäºã¶ã ‡ãŠãè ‚ããù‡ã‹Ôããè•ã¶ã
ÌãÖ¶ããè¾ã¦ãã ‡ãŠã ÊãØã¼ãØã Ôã½ãã¹¦ã ‡ãŠÀ ªñ¦ããè Öõ ý ãä•ãÔãÔãñ ª½ã
Üãì›¶ãñ ÊãØã¦ãã Öõ ‚ããõÀ ½ããõ¦ã ¼ããè Öãñ Ôã‡ãŠ¦ããè Öõ ý

2. ¶ããƒ›Èãñ•ã¶ã ‡ãñŠ ‚ããù‡ã‹Ôããƒ¡ (NOx) : Ìãã¾ãì½ãâ¡Êã ‡ãŠãè ¶ã½ããè
Ôãñ ¹ãÆãä¦ããä‰ãŠ¾ãã ‡ãŠÀ ¶ããƒãä›ÈÔã ‚ã½Êã (HNO2) ºã¶ãã¦ãñ Öö •ããñ ‚ã½Êã
ÌãÓããÃ ‡ãŠãñ •ã¶½ã ªñ¦ãã Öõý ƒ¶ãÔãñ ØãÊãñ ½ãò ¹ããèü¡ã, ¹ãñŠ¹ãŠü¡ãò ‡ãñŠ ÀãñØã,
¦ã©ãã ÒÍ¾ã¦ãã Ôãñ •ãìü¡ãè Ôã½ãÔ¾ãã†â ¼ããè ¹ãõªã Öãñ¦ããè Öõý

3.ÔãÊ¹ãŠÀ ‡ãñŠ ‚ããù‡ã‹Ôããƒ¡ (SO2) : ƒÔãñ ªîÔãÀãè Ñãñ¥ããè ‡ãŠã
ÔãºãÔãñ ºãü¡ã Ìãã¾ãì ¹ãÆªîÓã‡ãŠ ½ãã¶ãã •ãã¦ãã Öõ ý ÔãÊ¹ãŠÀ ¡ãƒ‚ããù‡ã‹Ôããƒ¡
‡ãñŠ ½ãìŒ¾ã Ô¨ããñ¦ã Öö- ‡ãŠãñ¾ãÊãñ Ôãñ ÞãÊã¶ãñ ÌããÊãñ ¦ãã¹ã Íããä‡ã‹¦ã ØãðÖ,
‚ããù¾ãÊã ãäÀ¹ãŠãƒ¶ãÀãè ¦ã©ãã ‚ãã›ãñ½ãõãä›‡ãŠ ÌããÖ¶ã ‚ãããäªý ƒÔãÔãñ
Öãñ¶ãñ ÌããÊããè ºããè½ãããäÀ¾ããâ Öö - ‚ããâŒã , ¶ãã‡ãŠ, ØãÊãñ ½ãò •ãÊã¶ã, ÍÌãÔã¶ã
½ãò ãäª‡ã‹‡ãŠ¦ã ‚ãããäª ý ¾ãñ ¹ãñü¡ ¹ããõ£ããò ‡ãŠãè ‡ãŠãñãäÍã‡ãŠã‚ããò ‡ãŠãñ ¼ããè
àããä¦ãØãÆÔ¦ã ‡ãŠÀ¦ããè Öö ãä•ãÔãÔãñ Ìãñ ÔãîŒã •ãã¦ãñ Öö ý

4. ‡ã ‹Êãã ñÀã ñ ¹ã ‹Êãã ñÀã ñ‡ãŠãºã Ã¶ã (CFC) : ¾ãÖ ¹ã Æª îÓã‡ãŠ

†¾ãÀ‡ãâŠ¡ãèÍã¶ãÀ, Àñ¹ãÆŠãè•ãÀñ›À , ‚ããäØ¶ãÍãã½ã‡ãŠãò ‚ãããäª Ôãñ
„¦Ôããä•ãÃ¦ã Öãñ¦ãã Öõ ¦ã©ãã Ìãã¾ãì½ãâ¡Êã ½ãò ¹ãÖìâÞã‡ãŠÀ ‚ããñ•ããñ¶ã ØãõÔã
‡ãŠãñ àããä¦ãØãÆÔ¦ã ‡ãŠÀ¦ãã Öõ ý ƒÔãÔãñ ¹ãÀãºãöØã¶ããè ãä‡ãŠÀ¥ãò ‚ããä£ã‡ãŠ
½ãã¨ãã ½ãò ¹ãð©Ìããè ¹ãÀ ¹ãü¡¶ãñ ÊãØã¦ããè Öö ý ¶ã¦ããè•ã¦ã¶ã ¦ÌãÞãã Ôãâºãâ£ããè
ºããè½ãããäÀ¾ããâ ¦ããñ ºãü¤¦ããè Öãè Öö , ‡ãöŠÔãÀ ‚ããõÀ ½ããñãä¦ã¾ãããäºã¶ª •ãõÔããè
ºããè½ãããäÀ¾ããò ‡ãŠã ¹ãÆ‡ãŠãñ¹ã ºãü¤¦ãã Öõ ý

5.‡ãŠãºãÃ¶ã ¡ãƒ‚ããù‡ã‹Ôããƒ¡ (CO2) : ¦ãã¹ã½ãã¶ã ‡ãŠãñ ºãü¤ã¶ãñ ÌããÊãñ
ÖãäÀ¦ãØãðÖ ¹ãÆ¼ããÌã (Green House Effect)  ‡ãŠãñ ºãü¤ã¶ãñ ½ãò
ƒÔã‡ãŠãè ÔãºãÔãñ •¾ããªã ½ãÖ¦Ìã¹ãî¥ãÃ ¼ãîãä½ã‡ãŠã Öãñ¦ããè Öõ ý …Ó½ãã
ÍããñÓããè Öãñ¶ãñ ‡ãñŠ ‡ãŠãÀ¥ã ¾ãÖ ¦ãã¹ã ½ãò Ìãðãä® ‡ãŠÀ¦ããè Öõ, ãä•ãÔãÔãñ
ÌãÓããÃ ½ãò ‡ãŠ½ããè ‚ãã¦ããè Öõ , ãä½ã›á›ãè ‡ãŠãè ¶ã½ããè ‡ãŠ½ã Öãñ¦ããè Öõ, •ãÊã
‡ãŠãè ‚ã½Êã¦ãã ºãü¤¦ããè Öõ ¦ã©ãã ØÊãñãäÍã¾ãÀ ‡ãñŠ ãä¹ãÜãÊã¶ãñ ‡ãŠãè Üã›¶ãã†â
Öãñ¶ãñ ÊãØã¦ããè Öö ý

6. ½ããè©ãñ¶ã (Ch4) : ÖãäÀ¦ã ØãðÖ ¹ãÆ¼ããÌã (Green House
Effect)  ‡ãŠãñ ºãü¤ã¶ãñ ½ãò ƒÔã‡ãŠã 20% ¾ããñØãªã¶ã Öõ ý •ãã¶ãÌãÀãò
‡ãŠãè •ãìØããÊããè, £ãã¶ã ‡ãñŠ Œãñ¦ã ¦ã©ãã ‡ãŠãñ¾ãÊãã Œãã¶ãò ƒÔã‡ãñŠ „¦Ôã•ãÃ¶ã
‡ãñŠ ¹ãÆ½ãìŒã Ô¨ããñ¦ã Öö ý ƒÔã‡ãñŠ ¹ãÆã‡ãðŠãä¦ã‡ãŠ Ô¨ããñ¦ã Öö,- Öãƒ¡Èñ›áÔã
Ôã½ãì³ Ìã ‚ãã³Ã ¼ãîãä½ã ý

7. ÔããèÔãã (Lead) : ¾ãÖ ‚ããõ²ããñãäØã‡ãŠ Øããä¦ããäÌããä£ã¾ããò Ôãñ •ãìü¡ã
¹ãÆªîÓã‡ãŠ Öõ, •ããñ ‚ããù‡ã‹Ôããè•ã¶ã ‡ãñŠ Ôã½¹ã‡ãÃŠ ½ãò ‚ãã¶ãñ ¹ãÀ Êãñ¡
‚ããù‡ã‹Ôããƒ¡ ºã¶ãã¦ãã Öõ •ããñ ÍÌããÔã ‡ãñŠ ½ãã£¾ã½ã Ôãñ ÍãÀãèÀ ½ãò
¹ãÖìâÞã‡ãŠÀ ¦ãâãä̈ ã‡ãŠã ¦ãâ¨ã (Nervous System)) ‡ãŠãñ ¹ãÆãä¦ã‡ãîŠÊã
Â¹ã Ôãñ ¹ãÆ¼ãããäÌã¦ã ‡ãŠÀ¦ãã Öõ ý Øãìªãô Ìã ½ããäÔ¦ãÓ‡ãŠ Ôãñ •ãìü¡ãè ºããè½ãããäÀ¾ããâ
¦ããñ ƒÔãÔãñ Öãñ¦ããè Öãè Öõ , ÔãâÞã¾ããè ÔããèÔãã ãäÌãÓãã‡ã‹¦ã¦ãã Öãññ Ôãñ Êã‡ãŠÌãã
¼ããè  ½ããÀ •ãã¦ãã Öõ ý

8. ‡ãõŠ¡ãä½ã¾ã½ã : ƒÔã‡ãñŠ ‡ãŠ¥ã ÍÌãÔã¶ã ãäÌãÓã (Respiratory
Poison)) ‡ãñŠ Â¹ã ½ãò ÔÌããÔ©¾ã ¹ãÀ ªìÓ¹ãÆ¼ããÌã ¡ãÊã¦ãñ Öö ý À‡ã‹¦ã
Þãã¹ã ¦ã©ãã ×ª¾ã Ôãâºãâ£ããè Ì¾ãããä£ã¾ããâ ºãü¤¦ããè Öö ý

9. ºãñ¶•ããè¶ã : ¾ãÖ ¹ãÆªîÓã‡ãŠ À‡ã‹¦ã ‡ãöŠÔãÀ ‡ãŠã ‡ãŠãÀ¥ã  ºã¶ã¦ãã
Öõ ý ¾ãÖ ¹ãñ›ÈãñÊã ‡ãñŠ ªÖ¶ã ‡ãñŠ ¹ãŠÊãÔÌãÂ¹ã Ìãã¾ãì½ãâ¡Êã ‡ãŠãñ ¹ãÆªîãäÓã¦ã
‡ãŠÀ¦ãã Öõ ¦ã©ãã ÍÌãÔã¶ã ‡ãñŠ •ããäÀ¾ãñ ‚ãâªÀ ¹ãÖìâÞã ‡ãŠÀ ‡ãöŠÔãÀ •ãõÔããè
Øãâ¼ããèÀ ºããè½ããÀãè ‡ãŠãñ •ã¶½ã ªñ¦ãã Öõ ý

10. Öãƒ¡Èãñ•ã¶ã ÔãÊ¹ãŠãƒ¡ : ¦ããèÌãÆ ‚ããä¹ãÆ¾ã ªìØãÄ£ã ¶ãã‡ãŠ, ØãÊãñ
†Ìãâ ‚ããâŒã ½ãò •ãÊã¶ã „¦¹ã¸ã ‡ãŠÀ¦ããè Öõ ý ‚ããä£ã‡ãŠ¦ãã Ôãñ ¹ãàããÜãã¦ã
¼ããè Öãñ Ôã‡ãŠ¦ãã Öõ, ¼ãÌã¶ããò ¹ãÀ Êãñ¡ (Pb) ¹ãñ¶› ãä‡ãŠ¾ãã Øã¾ãã Öãñ
¦ãã ÌãÖ ‡ãŠãÊãã ¹ãü¡ •ãã¦ãã Öõý Þããâªãè ‡ãñŠ ºã¦ãÃ¶ã ¼ããè ‡ãŠãÊãñ ¹ãü¡
•ãã¦ãñ Öõâ, ÔãâàããÀ¥ã ¼ããè Öãñ¶ãñ ÊãØã¦ãã Öõ ý

11. ‚ããù‡ã‹Ôããè‡ãŠãÀ‡ãŠ (‚ããñ•ããñ¶ã, PAN) : ‚ããâŒã, ¶ãã‡ãŠ, ØãÊãñ
½ãò •ãÊã¶ã,ª½ãã ÀãñØãã, Ìã¶ãÔ¹ããä¦ã ¶ãÓ› Öãñ¶ãã, ÀºãÀ ‡ãŠãè ÌãÔ¦ãì‚ããò
(›ã¾ãÀ , ‡ãñŠºãÊã ‚ãããäª) ½ãò ãäÌã‡ãðŠãä¦ã ‚ãã¶ãã, Ìãã¦ããÌãÀ¥ã ½ãò £ãî½ãÆ
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‡ãìŠÖãÔãã ºã¶ã¶ãã ‚ãããäª ƒÔã‡ãñŠ ¹ãÆ¼ããÌã Öõ ý

12. ‡ã‹ÊããñÀãè¶ã : ‚ããâŒã , ¶ãã‡ãŠ , ØãÊãñ ‡ãŠãè ºããè½ããÀãè ,ÍÌããÔã
ÀãñØã ¦ã©ãã ¹ãŠÔãÊããò ‡ãŠã ¶ãÓ› Öãñ¶ãã ƒÔã‡ãñŠ ¹ãÆ¼ããÌã Öö ý

13. Öãƒ¡Èãñ•ã¶ã ¹ã‹ÊããñÀãƒ¡ : ªãâ¦ããò ‡ãñŠ ÀãñØã , ºãÞÞããò ‡ãŠãè ÍããÀãèãäÀ‡ãŠ
ÔãâÀÞã¶ãã ½ãò ãäÌã‡ãðŠãä¦ã, ¹ãŠÔãÊããò ‡ãŠã ¶ãÓ› Öãñ¶ãã, •ãã¶ãÌãÀãò ½ãò ¹ã‹ÊããñÀãñãäÔãÔã
(fluorosis)  ÀãñØã Öãñ¶ãã ‚ãããäª ƒÔã‡ãñŠ ¹ãÆ¼ããÌã Ööý

14. Àñãä¡¾ããñ£ã½ããê ¹ãªã©ãÃ : ‡ãöŠÔãÀ , ¦ÌãÞãã ÀãñØã, ›¿ãî½ãÀ ,
‚ã¶ãìÌããâãäÍã‡ãŠ ÀãñØã, ¹ãàããÜãã¦ã , Ôãâ¦ãã¶ããò ½ãò ãäÌã‡ãðŠãä¦ã, ‚ãã¾ãì Üã›¶ãã
‚ãããäªý

15. ¹ããÀñ ‡ãŠãè ÌããÓ¹ã : •ãÖÀ ¹ãõŠÊã¶ãã, ª¶¦ãàã¾ã ‚ãããäª ƒÔã‡ãñŠ
¹ãÆ¼ããÌã Öö ý

16. £ãîÊã : ª½ãã †Ìãâ †Êã•ããê „¦¹ã¸ã Öãñ¶ãã, Àñ¦ã ‡ãŠãè ‚ããä£ã‡ãŠ¦ãã
Ôãñ ãäÔããäÊã‡ãŠãñãäÔãÔã (Silicosis)  ÀãñØã Öãñ¶ãã, ¼ãÌã¶ããò ¹ãÀ ãä½ã›á›ãè
•ã½ãã •ãã¶ãã, ¼ãÌã¶ããò ‡ãŠã ÔãâàããÀ¥ã ‚ãããäª ƒÔã‡ãñŠ ¹ãÆ¼ããÌã Öõ âý

17. †½ºãñÔ›ãùÔã £ãîÊã : †ÔºãñÔ›ãñãäÔãÔã ÀãñØã Öãñ¶ãã, ¹ãñŠ¹ãŠü¡ãò
‡ãŠã ‡ãöŠÔãÀ ‚ãããäª ƒÔã‡ãñŠ ¹ãÆ¼ããÌã Öõ âý

18. ½ãõØ¶ããè•ã £ãîÊã : ãä¶ã½ããñãä¶ã¾ãã ¦ã©ãã ÔããâÔã ‡ãŠãè ºããè½ããÀãè
‚ãããäª ƒÔã‡ãñŠ Ôã½¹ã‡ãÃŠ ½ãò ‚ãã¶ãñ Ôãñ Öãñ¦ããè Öõ ý

•ãÊã ¹ãÆªîÓã¥ã  (Water Pollution)
•ãÊã ¾ããäª ƒÔããè ¦ãÀÖ Ôãñ ¹ãÆªîãäÓã¦ã Öãñ¦ãã ÀÖã , ¦ããñ •ããèÌã¶ã

‡ãŠã ‚ãã£ããÀ Öãè ãäŒãÔã‡ãŠ •ãã†Øãã  ‚ããõÀ ÌãÖ ãäÔ©ããä¦ã ãä‡ãŠ¦ã¶ãã
¨ããÔãª ÖãñØããè, ‚ã¶ãì½ãã¶ã ÊãØãã¾ãã •ãã Ôã‡ãŠ¦ãã Öõ ý

•ãÊã ¹ãÆªîÓã¥ã ‡ãŠãè ¹ããäÀ¼ããÓãã : •ãÊã ¹ãÆªîÓã¥ã ‡ãŠãñ ƒÔã ¹ãÆ‡ãŠãÀ
¹ããäÀ¼ãããäÓã¦ã ãä‡ãŠ¾ãã Øã¾ãã Öõ - " ¹ãÆªîÓã‡ãŠãò ‡ãŠãè „¹ããäÔ©ããä¦ã ‡ãñŠ ‡ãŠãÀ¥ã
•ãºã •ãÊã ‡ãñŠ ½ãîÊã ¼ããõãä¦ã‡ãŠ, ÀãÔãã¾ããä¶ã‡ãŠ Ìã •ãõãäÌã‡ãŠ Øãì¥ããò ½ãò
¹ããäÀÌã¦ãÃ¶ã Öãñ¦ãã Öõ, ¦ããñ ¾ãÖ ¹ããäÀÌã¦ãÃ¶ã •ãÊã ¹ãÆªîÓã¥ã ‡ãŠÖÊãã¦ãã
Öõý"  ÌãÔ¦ãì¦ã : ½ãã¶ãÌããè¾ã Øããä¦ããäÌããä£ã¾ããâ ‚ã‡ã‹ÔãÀ ¹ãÆ¦¾ãàã ‚ã©ãÌãã
‚ã¹ãÆ¦¾ãàã Â¹ã Ôãñ •ãÊã ‡ãŠãè Øãì¥ãÌã¦¦ãã ‚ããõÀ ÔãâÀÞã¶ãã ‡ãŠãñ ƒÔã
Öª ¦ã‡ãŠ ¹ãÆ¼ãããäÌã¦ã ‡ãŠÀ¦ããè Öõ ãä‡ãŠ ÌãÖ ¹ãÆªîÓã¥ã ‡ãñŠ ‡ãŠãÀ¥ã ãä‡ãŠÔããè
‡ãŠã½ã ‡ãŠã ¶ãÖãé ÀÖ •ãã¦ããý ¾ãÖ ¹ãÆªîãäÓã¦ã •ãÊã ‚ã¹ã¶ãã ½ãîÊã
ÀãÔãã¾ããä¶ã‡ãŠ Ìã •ãõãäÌã‡ãŠ Øãì¥ã Œããñ ªñ¶ãñ ‡ãñŠ ‡ãŠãÀ¥ã ãä‡ãŠÔããè ‡ãŠã½ã
‡ãŠã ¶ãÖãé ÀÖ •ãã¦ãã Öõ ý

Øãì¥ãÌã¦¦ãã ‡ãñŠ ‚ãã£ããÀ ¹ãÀ •ãÊã ‡ãŠãè •ããñ ÞããÀ Ñãñãä¥ã¾ããâ
ãä¶ã£ããÃãäÀ¦ã ‡ãŠãè ØãƒÃ Öö, Ìãñ ãä¶ã½¶ããâãä‡ãŠ¦ã Öö-

1. Íãì® •ãÊã (Clean Water) : ƒÔã ¹ãÆ‡ãŠãÀ ‡ãñŠ •ãÊã ‡ãŠãñ
¹ãÆã‡ãðŠãä¦ã‡ãŠ •ãÊã ‡ãŠÖ¦ãñ Ööý ‚ãÌããâœ¶ããè¾ã ¹ãªã©ããô ºãõ‡ã‹›ãèãäÀ¾ãã †Ìãâ
‚ãÜãìÊã¶ãÍããèÊã ¹ãªã©ããô ‡ãŠãè ‚ã¶ãì¹ããäÔ©ããä¦ã Ìã ƒ¶ã½ãò ½ãì‡ã‹¦ã ÀÖ¶ãñ ‡ãñŠ
‡ãŠãÀ¥ã ¾ãÖ •ãÊã ÔÌããÔ©¾ã¹ãÆª Öãñ¦ãã Öõ ‚ããõÀ ÔÌããÔ©¾ã ‡ãŠãñ ‡ãŠãñƒÃ
àããä¦ã ¶ãÖãé ¹ãÖìâÞãã¦ãã Öõý

2. ÔãìÀãäàã¦ã •ãÊã (Safe Water): †ñÔãã •ãÊã ÀâØãÖãè¶ã Ìã

ÔÌããªÖãè¶ã Öãñ¦ãã Öõ ¦ã©ãã ¹ãÆªîãäÓã¦ã ¹ãªã©ããô Ôãñ ¹ãî¥ãÃ¦ã: ½ãì‡ã‹¦ã ÀÖ¶ãñ
‡ãñŠ ‡ãŠãÀ¥ã ¾ãÖ ÔÌããÔ©¾ã Ìã£ãÃ‡ãŠ ½ãã¶ãã •ãã¦ãã Öõý

3. ¹ãÆªîãäÓã¦ã •ãÊã (Polluted Water): ¹ãÆªîãäÓã¦ã •ãÊã
ÔÌããÔ©¾ã ‡ãñŠ ãäÊã† ‚ããäÖ¦ã‡ãŠÀ Öãñ¦ãã Öõý Øãâªã Ìã ºãªºãî ªñ¶ãñ ÌããÊãã
¾ãÖ •ãÊã ¹ãñãäÞãÍã, Öõ•ãã, ‚ããâ̈ ãÍããñ£ã ¦ã©ãã ¾ã‡ãðŠ¦ã Íããñ£ã •ãõÔããè
ºããè½ãããäÀ¾ããò ‡ãŠã ‡ãŠãÀ¥ã ºã¶ã¦ãã Öõý ¹ãÆªîãäÓã¦ã •ãÊã ½ãò ÌãããäÖ¦ã ½ãÊã
(Sewage), ÜãÀñÊãî ºããäÖ:ÕããÌã (Industrial Effluent) ½ãò ¹ãã†
•ãã¶ãñ ÌããÊãñ ãäÌãÓãã‡ã‹¦ã ¹ãªã©ãÃ ãä½ãÊãñ Öãñ¦ãñ Ööý

4. ÔãâªîãäÓã¦ã •ãÊã (Contaminated Water): ÔãâªîãäÓã¦ã
•ãÊã Ôãñ ‚ããÍã¾ã „Ôã •ãÊã Ôãñ Öõ, ãä•ãÔã½ãò Ôãîà½ã ‡ãŠãè›ã¥ãì ¹ãã¾ãñ
•ãã¦ãñ Ööý ãäÌãÓãã‡ã‹¦ã ÀãÔãã¾ããä¶ã‡ãŠ ¹ãªã©ããô ‡ãŠãè „¹ããäÔ©ããä¦ã ¼ããè †ñÔãñ
•ãÊã ½ãò Öãñ¦ããè Öõý ƒ¶ã‡ãŠãè „¹ããäÔ©ããä¦ã ‡ãñŠ ‡ãŠãÀ¥ã ¹ãã¶ããè ‡ãŠã ÀâØã
‚ããõÀ ÔÌããª ªãñ¶ããñ ºãªÊã •ãã¦ãñ Ööý ¦ã©ãã †ñÔãñ ¹ãã¶ããè ‡ãŠã „¹ã¾ããñØã
ÔÌããÔ©¾ã ‡ãŠãñ ¹ãÆãä¦ã‡ãîŠÊã Â¹ã Ôãñ ¹ãÆ¼ãããäÌã¦ã ‡ãŠÀ¦ãã Öõý

ãä½ã¶ããè½ãã¦ãã ÀãñØã : ¹ããÀñ ‡ãŠã ãäÌãÓãõÊãã ¹ãÆ¼ããÌã
¾ãÖ ºããè½ããÀãè ½ãã¶ãÌã ÍãÀãèÀ ½ãò ¹ããÀñ ‡ãñŠ ‡ãŠãÀ¥ã Öãñ¦ããè Öõ ãä•ãÔã‡ãŠãè

¹ããäÀ¥ããä¦ã ‚ã¹ãâØã¦ãã ¾ãã ½ãð¦¾ãì ½ãò Öãñ¦ããè Öõý ãä½ã¶ããè½ãã¦ãã ºããè½ããÀãè
‡ãŠã ¹ãÆãÀãä½¼ã‡ãŠ Êãàã¥ã Öõ ÖãòŸ ‚ããõÀ ‚ãâØããò ‚ããõÀ ãä•ãÌÖã ‡ãŠãè Ôãì̧ ã¦ãã
(Numbness of Lips, Limbs and Tongue)ý ƒÔã‡ãñŠ
‚ããä¦ããäÀ‡ã‹¦ã ÒãäÓ› ‡ãŠãè £ãìâ£ã¦ãã (Blurred vision) ¼ããè Öãñ •ãã¦ããè
Öõý ‚ã¶¦ã¦ããñØã¦Ìãã ¾ãÖ ºããè½ããÀãè ½ããäÔ¦ãÓ‡ãŠ ‡ãŠãñ ¶ãÓ› ‡ãŠÀ ªñ¦ããè Öõ
ãä•ãÔãÔãñ ½ãð¦¾ãì Öãñ •ãã¦ããè Öõý

¾ãÖ ºããè½ããÀãè ÔãºãÔãñ ¹ãÖÊãñ 1950 ½ãò ¹ãÆ‡ãŠãÍã ½ãò ‚ããƒÃý ƒÔã
ºããè½ããÀãè ‡ãŠã ½ãîÊã ‡ãŠãÀ¥ã •ãã¹ãã¶ã ‡ãŠã ¹ÊãããäÔ›‡ãŠ „²ããñØã ©ãã •ããñ
•ãã¹ãã¶ã ‡ãñŠ Ôã½ãì³ ¦ã› ¹ãÀ 1905 ½ãò Ô©ãããä¹ã¦ã ãä‡ãŠ¾ãã Øã¾ãã ©ãã ý
ƒÔã „²ããñØã ‡ãŠã Øããõ¥ã „¦¹ããª¶ã (Bio-Product) ¹ããÀã ©ãã •ããñ
Ôã½ãì³ •ãÊã ½ãò ãä½ãÊã •ãã¾ãã ‡ãŠÀ¦ãã ©ããý £ããèÀñ-£ããèÀñ ¾ãÖ  ¹ããÀã
Ôã½ãì³ •ããèÌããò ‡ãñŠ ÍãÀãèÀ ½ãò ÔãâØãÆãäÖ¦ã Öãñ¦ãã Øã¾ãã, ºããª ½ãò ‡ãìŠ¦¦ãñ,
ãäºãÊÊããè, ¹ãàããè ãä•ãÔã¶ãñ ¼ããè Ôã½ãì³ãè •ããèÌããò ‡ãŠã ¼ãàã¥ã ãä‡ãŠ¾ãã Ìãñ
¹ãÖÊãñ ‚ã¹ãâØã¦ãã ‚ããõÀ ‚ã¶¦ã¦ã: ½ãð¦¾ãì ‡ãŠã ãäÍã‡ãŠãÀ Öì† ãä¹ãŠÀ •ãºã
½ã¶ãìÓ¾ããò ¶ãñ ½ãœÊããè ‚ãããäª Ôã½ãì³ãè •ããèÌããò ‡ãŠã ¼ãàã¥ã ãä‡ãŠ¾ãã ¦ããñ Ìãñ
¼ããè ‚ã¹ãâØã¦ãã ‚ããõÀ ½ãð¦¾ãì ‡ãŠã ãäÍã‡ãŠãÀ Öì†ý

½ãðªã ¹ãÆªîÓã¥ã (Soil Pollution)
•ããèÌã£ãããäÀ¾ããò ‚ã©ããÃ¦ãá ¹ããª¹ããò ‚ããñÀ •ãâ¦ãì‚ããò ‡ãŠãñ ¹ããñÓã¥ã ¹ãÆªã¶ã ‡ãŠÀñ

ÌããÊããè ½ãðªã (ãä½ã›á›ãè) ¼ããè ¹ãÆªîÓã¥ã ‡ãŠã ãäÍã‡ãŠãÀ Öãñ ÀÖãè Öõý ¹ãÆªîÓã¥ã ‡ãñŠ
¹ãÆ¼ããÌã ‡ãñŠ ‡ãŠãÀ¥ã ½ãðªã ‡ãñŠ ¹ããñÓã¥ããè¾ã ¦ã¦Ìã ‡ãŠã ÙãÔã Öãñ¦ãã Öõ ‚ããõÀ ½ãðªã
¹ããñÓã¥ã ¹ãÆªã¶ã ‡ãŠÀ¶ãñ ½ãò ¾ãã ¦ããñ ‡ãŠ½ã Ôãàã½ã Öãñ •ãã¦ããè Öõ ‚ã©ãÌãã ãä¶ã¦ããâ¦ã
‚ãàã½ã Öãñ •ãã¦ããè Öõý •ãÊã ‡ãŠãè ¦ãÀÖ ½ãðªã ¼ããè •ããèÌã¶ã ‡ãŠã ‚ãã£ããÀ Öõ
‚ããõÀ ¹ãÆªîÓã¥ã ‡ãñŠ ‡ãŠãÀ¥ã ƒÔã‡ãŠãè àã½ã¦ãã ½ãò Öãñ ÀÖã ÙãÔã Ö½ããÀñ ãäÊã†
†‡ãŠ Øãâ¼ããèÀ Þãñ¦ããÌã¶ããè Öõý ¾ããäª ãä½ã›á›ãè ‡ãŠã àãÀ¥ã ãä¶ãÀâ¦ãÀ ºãü¤¦ãã Øã¾ãã,
¦ããñ ‚ãã¶ãñ ÌããÊãñ ãäª¶ããò ½ãò ¶ã ãäÔã¹ãÃŠ ½ãã¶ãÌã ‚ããäÔã¦Ìã ‡ãñŠ ãäÊã† Ôãâ‡ãŠ› ¹ãõªã Öãñ
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Ôã‡ãŠ¦ãã Öõ, ºããäÊ‡ãŠ Ôã½ãÔ¦ã •ããèÌã½ãâ¡Êã ‡ãŠã Öãè ‚ããäÔã¦ã¦Ìã Œã¦ãÀñ ½ãò ¹ãü¡
Ôã‡ãŠ¦ãã Öõý

½ãðªã ¹ãÆªîÓã¥ã ‡ãŠãè ¹ããäÀ¼ããÓãã (Defination of Soil
Polution) : ½ãðªã ¹ãÆªîÓã¥ã ‡ãŠãñ ƒÔã ¹ãÆ‡ãŠãÀ ¹ããäÀ¼ãããäÓã¦ã ãä‡ãŠ¾ãã
Øã¾ãã Öõ- `¹ãÆã‡ãðŠãä¦ã‡ãŠ ‚ã©ãÌãã ½ãã¶ãÌã•ããä¶ã¦ã ‡ãŠãÀ¥ããò ‚ã©ãÌãã ªãñ¶ããñ
‡ãŠãÀ¥ããò Ôãñ ½ãðªã ‡ãŠãè Øãì¥ãÌã¦¦ãã ½ãò Öì† ÙãÔã ‡ãŠãñ ½ãðªã ¹ãÆªîÓã¥ã
‡ãŠÖ¦ãñ Ööý

ƒÔã‡ãñŠ ãä¶ã½¶ã ‡ãŠãÀ¥ã Öö-  (1) ¹ãÆã‡ãðŠãä¦ã‡ãŠ Ìã (2) ½ãã¶ãÌã•ããä¶ã¦ã
Ôãñ ½ãðªã ¹ãÆªîÓã¥ã Öãñ¦ããè Öõý ‚ã¦ã: ¾ãÖãâ ƒ¶ã‡ãñŠ ºããÀñ ½ãò •ãã¶ã Êãñ¶ãã
‚ããÌãÍ¾ã‡ãŠ ÖãñØããý

(1) ¹ãÆã‡ãðŠãä¦ã‡ãŠ ‡ãŠãÀ¥ã (Natural Causes) :  ãä•ã¶ã
¹ãÆã‡ãðŠãä¦ã‡ãŠ ‡ãŠãÀ¥ããò Ôãñ ½ãðªã àããä¦ãØãÆÔ¦ã ‚ããõÀ ¹ãÆªîãäÓã¦ã Öãñ¦ããè Öõ, Ìãñ
ãä¶ã½¶ããäÊããäŒã¦ã Öö-

(‡ãŠ) ÌãÓããÃ (Rain) :
(Œã) Ìãã¾ãì (Wind) :
(Øã) ¦ãã¹ã½ãã¶ã (Temprature)
(Üã) •ÌããÊãã½ãìŒããè ‡ãñŠ „ªááØããÀ (Volcanic Eruption)
(Ý) ¼ãî‡ãŠ½¹ã (Earthquake)
(2) ½ãã¶ãÌã•ããä¶ã¦ã ‡ãŠãÀ¥ã (Human Causes) : ‚ãã•ã‡ãŠÊã

½ãã¶ãÌã•ãããä¦ã ‡ãŠãÀ¥ããò Ôãñ ½ãðªã ¹ãÆªîÓã¥ã ¦ãñ•ããè Ôãñ ºãü¤ã Öõý ½ãã¶ãÌããè¾ã
Øããä¦ããäÌããä£ã¾ããâ ½ãðªã ‡ãŠãè ¹ããñÓã¥ã àã½ã¦ãã ‡ãŠãñ ºãìÀãè ¦ãÀÖ Ôãñ ¹ãÆ¼ãããäÌã¦ã
‡ãŠÀ ÀÖãé Ööý ¾ãÖ ãä¶ã½¶ã ¹ãÆ‡ãŠãÀ ‡ãñŠ Öö-

(‡ãŠ) ‚ããõ²ããñãäØã‡ãŠ ‚ã¹ããäÍãÓ› (Industrial Wast)
(Œã) Œããä¶ã‡ãŠ ‡ãŠã¾ãÃ (Mining)
(Øã) ¹ããèü¡‡ãŠ¶ããÍããè Ìã ÀãÔãã¾ããä¶ã‡ãŠ Œããªãò ‡ãŠã ¹ãÆ¾ããñØã (Use

of Pesticides and Chemical Fertilizers)
(Üã) ‚ã•ãõÌãàãÀ¥ããè¾ã ŸãñÔã ‚ã¹ããäÍãÓ› ¹ãªã©ããô ‡ãŠã ãä¶ãÔ¦ããÀ¥ã

(Disposal of Non-Biodegradable Solid Waste)
£Ìããä¶ã ¹ãÆªîÓã¥ã (Noise Pollution)

£Ìããä¶ã ‡ãŠãè ¹ããäÀ¼ããÓãã (Definition of sound): •ãºã
‚ãÌããâãäœ¦ã (Unwanted) ÍããñÀ Ôãñ Ö½ããÀñ ‚ãâªÀ ‚ãÍããâãä¦ã (Rest-
lessness) „¦¹ã¸ã Öãñ, ¦ããñ ¾ãÖ ãäÔ©ããä¦ã £Ìããä¶ã ¹ãÆªîÓã¥ã ‡ãŠÖÊãã¦ããè
Öõý Àãñ©ã½ã ÖõÀãè (Rotham Hary) ‡ãñŠ ‚ã¶ãìÔããÀ- ãä‡ãŠÔããè ¼ããè
Õããñ¦ã Ôãñ ãä¶ã‡ãŠÊã¶ãñ ÌããÊããè £Ìããä¶ã ¹ãÆªîÓã‡ãŠ ºã¶ãã •ãã¦ããè Öõ, •ãºã
ÌãÖ ‚ãÔãÖ¶ããè¾ã Öãñ •ãã¦ããè Öõý

£Ìããä¶ã ‡ãŠãè ‚ããÌãðãä¦¦ã ½ãã¹ã¶ãñ ‡ãŠãè ƒ‡ãŠãƒÃ- £Ìããä¶ã ‡ãŠãè ‚ããÌãðãä¦ãá
½ãã¹ã¶ãñ ‡ãŠãè ƒ‡ãŠãƒÃ Ö›áá•ãÃ (Hertz) Öãñ¦ããè Öõý ‚ããÌã¦ãÃ‡ãŠãÊã ‡ãñŠ
Ì¾ãì¦‰ãŠ½ã (Reciprocal) ‡ãŠãñ ‚ããÌãðãä¦¦ã ‡ãŠÖ¦ãñ Ööý ‚ããÌãðãä¦¦ã ‡ãŠÖ¦ãñ
Ööý ‚ããÌãðãä¦¦ã ‡ãñŠ ‚ãã£ããÀ ¹ãÀ £Ìããä¶ã ‡ãŠãñ ¦ããè¶ã ¼ããØããò ½ãò ºããâ›ã Øã¾ãã
Öõ -

1. ÑãÌ¾ã (Audible) : †ñÔããè £Ìããä¶ã ¦ãÀâØãò 20Hz Ôãñ 20,000Hz
¦ã‡ãŠ Öãñ¦ããè Öö, ãä•ã¶Öò ½ã¶ãìÓ¾ã ́ ãÀã Ôãì¶ãã •ãã Ôã‡ãŠ¦ãã Öõý ƒÔãñ ½ã¶ãìÓ¾ã
‡ãŠã ÑãÌ¾ã ¹ãÀãÔã (Audible Range) ‡ãŠÖ¦ãñ Ööý

2. ¹ãÀãÑãÌ¾ã (Ultrasonic): ÑãÌ¾ã ¹ãÀãÔã Ôãñ ‚ããä£ã‡ãŠ
‚ããÌãðãä¦¦ã ‡ãŠãè ¦ãÀâØããò ‡ãŠãñ ¹ãÀãÑãÌ¾ã ¦ãÀâØãñ ‡ãŠÖ¦ãñ Ööý

3. ‚ã¹ãÑãÌ¾ã (Infrasonic) : ÑãÌ¾ã ¹ãÀãÔã Ôãñ ‡ãŠ½ã ‚ããÌãðãä¦¦ã
‡ãŠãè ¦ãÀâØããò ‡ãŠãñ ‚ã¹ãÑãÌ¾ã ¦ãÀâØãñ ‡ãŠÖ¦ãñ Ööý

 £Ìããä¶ã ¹ãÆªîÓã¥ã ‡ãñŠ ½ãìŒ¾ã¦ã: ªãñ Õããñ¦ã ãä¶ã£ããÃãäÀ¦ã ãä‡ãŠ† Øã†
Öö- (1) ¹ãÆã‡ãðŠãä¦ã‡ãŠ Õããñ¦ã (Natural sources) (2) ‡ãðŠãä¨ã½ã
Õããñ¦ã (Artificial Sources)ý

Ôã½ãì³ãè ¹ãÆªîÓã¥ã (Marine Pollution)
Ôã½ãì³ãè ¹ãÆªîÓã¥ã ‡ãŠãè ¹ããäÀ¼ããÓãã (Definition of Marine

Polluation): ½ãã¶ãÌã ́ ãÀã ¹ãÆ¦¾ãàã ¾ãã ‚ã¹ãÆ¦¾ãàã Â¹ã Ôãñ Ôã½ãì³ãè
Ìãã¦ããÌãÀ¥ã ½ãò †ñÔãñ ¹ãªã©ããô ‡ãŠã Ôã½ããÌãñÍã •ããñ ¹ãÆãä¦ã‡ãîŠÊã ¹ãÆ¼ããÌã
¹ãõªã ‡ãŠÀ¦ãñ Öö ¦ã©ãã ãä•ã¶ãÔãñ Ôãã½ãìãä³‡ãŠ ‡ãŠã¾ãÃ-‡ãŠÊãã¹ããò ½ãò ºãã£ãã
¹ãõªã Öãñ¦ããè Öõ, Ôã½ãì³ãè •ãÊã ‡ãŠãè Øãì¥ãÌã¦¦ãã ‡ãŠã ÙãÔã Öãñ¦ãã Öõ
½ãã¶ãÌã ÔÌããÔ©¾ã ‡ãñŠ ãäÊã† Œã¦ãÀã ºãü¤¦ãã Öõ, Ôã½ãì³ãè ¹ãÆªîÓã¥ã
‡ãŠÖÊãã¦ãã Öõý

Ôã½ãì³ãè ¹ãÆªîÓã¥ã ‡ãñŠ ½ãìŒ¾ã ‡ãŠãÀ¥ããò ‡ãŠãñ Ö½ã ¾ãÖãâ ãäºã¶ªìÌããÀ
¹ãÆÔ¦ãì¦ã ‡ãŠÀ ÀÖñ Öö-

Ôã½ãì³ãè ¹ãÆªîÓã¥ã ‡ãŠãñ ºãü¤ã¶ãñ ½ãò ¦ãñÊã ‡ãŠã ¾ããñØãªã¶ã ÔãºãÔãñ •¾ããªã
Öãñ¦ãã Öõý ¾ãÖ Ôã½ãì³ãè ¹ãÆªîÓã¥ã ‡ãŠã ÔãºãÔãñ Ô¹ãÓ› ‡ãŠãÀ¥ã Öõý

ÔãìÞããÂ ¹ããäÀÌãÖ¶ã ‡ãñŠ ãäÊã† Ôã½ã¾ã-Ôã½ã¾ã ¹ãÀ •ãÖã•ããò ‡ãŠãè
Ôã¹ãŠãƒÃ ‚ããõÀ ½ãÀ½½ã¦ã ‚ããÌãÍ¾ã‡ãŠ Öãñ¦ããè Öõý ƒÔã‡ãñŠ ãäÊã† „¶Öò
ÔãîŒãñ Ô©ãã¶ããò ¹ãÀ ÊãâØãÀ ¡ãÊã¶ãã Öãñ¦ãã Öõý ƒÔã ªãõÀã¶ã „¶Öò ŒããÊããè
ãä‡ãŠ¾ãã •ãã¦ãã Öõ ‚ããõÀ ºãÞãã-ŒãìÞãã ¦ãñÊã Ìã ‚ã¶¾ã ‡ãîŠü¡ã-‡ãŠÞãÀã
Ôã½ãì³ ½ãò Öãè ãäÌãÔããä•ãÃ¦ã ‡ãŠÀ ãäª¾ãã •ãã¦ãã Öõý ƒÔã ¹ãÆ‡ãŠãÀ ¼ããè
Ôã½ãì³ãè ¹ãÆªîÓã¥ã ºãü¤¦ãã Öõý

ãäÌãÍÌã ‡ãñŠ ‚ã¶ãñ‡ãŠ ÀãÓ›Èãò ½ãò Ôã½ãì³ Ôãñ ¦ãñÊã Œããñ•ã¶ãñ ‚ããõÀ
ãä¶ã‡ãŠãÊã¶ãñ ‡ãŠãè Öãñü¡ ÊãØããè Öõý ¾ãÖ ¼ããè †‡ãŠ ºãü¡ã ‡ãŠãÀ¥ã Öõ Ôã½ãì³ãè
¹ãÆªîÓã¥ã ‡ãŠãý ¦ãñÊã ‡ãìŠ‚ããò Ôãñ ¦ãñÊã ãä¶ã‡ãŠãÔããè ½ãò ‡ãŠãèÞãü¡ ‡ãŠãè ‡ãŠã¹ãŠãè
½ãã¨ãã ãä¶ã‡ãŠÊã¦ããè Öõ, ãä•ãÔã½ãò 70 Ôãñ 80 ›¶ã ¦ã‡ãŠ ¦ãñÊã Öãñ¦ãã Öõý
ƒÔã ‡ãŠãèÞãü¡ ‡ãŠãñ Ôã½ãì³ ½ãò Öãè ¹ãòŠ‡ãŠ ãäª¾ãã •ãã¦ãã Öõ, ãä•ãÔãÔãñ
¦ãõÊããè¾ã ¹ãÆªîÓã¥ã ºãü¤¦ãã Öõý

¦ã›ãè¾ã ¶ãØãÀãò ‡ãŠã‚ã¹ããäÍãÓ› ÞããÖñ ÌãÖ ‚ããõ²ããñãäØã‡ãŠ Öãñ ¾ãã
¶ãØãÀãè¾ã, ‡ãðŠãäÓã ‡ãŠã¾ããô ½ãò ¹ãÆ¾ãì‡ã‹¦ã Öããä¶ã¹ãÆª ‡ãŠãè›¶ããÍã‡ãŠ Ìã
ÀãÔãã¾ããä¶ã‡ãŠ Œããªò ‚ãããäª ¼ããè ºãÖ‡ãŠÀ ¶ããäª¾ããò ‡ãñŠ ½ãã£¾ã½ã Ôãñ
‚ãã‡ãŠÀ Ôã½ãì³ ½ãò ãä½ãÊã¦ãñ Ööý
 Ôã½ãì³ãè ¹ãÆªîÓã¥ã ‡ãŠãè Ìã•ãÖ Ôãñ ƒÔã½ãò ‡ãŠãºãÃãä¶ã‡ãŠ ‚ã¹ããäÍãÓ› ƒ¦ã¶ãã

‚ããä£ã‡ãŠ ºãü¤ •ãã¦ãñ Öõ ãä‡ãŠ ÊããÊã ÊãÖÀò (Red Tides) ºãü¤¶ãñ Ôãñ
ªîÀ-ªîÀ ¦ã‡ãŠ ‡ãŠã Ôã½ãì³ãè àãñ̈ ã ºãªÀâØã Öãñ •ãã¦ãã Öõý Ôã½ãì³ ½ãò
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¹ããƒÃ •ãã¶ãñ ÌããÊããè ½ãÖ¦Ìã¹ãî¥ãÃ ¹ãÆ•ãããä¦ã¾ããâ ½ãÀ¶ãñ ÊãØã¦ããè Ööý

 ¦ãõÊããè¾ã ¹ãÆªîÓã¥ã ‡ãŠãè Ìã•ãÖ Ôãñ Ôã½ãì³ ¹ãÀ ¦ãñÊã ¹ã¦ãÃ (Oil Slic)
ºã¶ã •ãã¦ããè Öõý ¾ãÖ Ôã½ãì³ãè •ããèÌã¶ã ‡ãñŠ ãäÊã† ºãÖì¦ã ‚ããä£ã‡ãŠ
Öããä¶ã‡ãŠãÀ‡ãŠ Öãñ¦ããè Öõý ƒÔã‡ãŠãè Ìã•ãÖ Ôãñ Ôã½ãì³ãè Œãã²ã ¹ãªã©ããô
½ãò †‡ãŠ ¹ãÆ‡ãŠãÀ ‡ãŠãè ªìØãÄ£ã ‚ãã¶ãñ ÊãØã¦ããè Öö, ãä•ãÔãÔãñ „¶ã‡ãñŠ
ªã½ã ãäØãÀ •ãã¶ãñ Ôãñ Ì¾ãã¹ããäÀ‡ãŠ Öããä¶ã Öãñ¦ããè Öõý

 ¦ãñÊã ¹ã¦ãÃ ‡ãñŠ ‡ãŠãÀ¥ã ½ãœãäÊã¾ããò ‚ããõÀ ÜããòÜããò ‡ãŠã „¦¹ããª¶ã ‡ãŠ½ã
Öãñ •ãã¦ãã Öõý

 Ôã½ãì³ãè •ãÊã Ôãñ Ôãâ¹ã‡ãÃŠ ‡ãŠÀ ‚ã‡ã‹ÔãÀ ¹ãàããè ‚ã¹ã¶ãñ ¹ãÀ Ôãã¹ãŠ
‡ãŠÀ¦ãñ Ööý ƒÔãÔãñ Ìãñ ¼ããè ¦ãõÊããè¾ã ¹ãÆªîÓã¥ã ‡ãñŠ Ôãâ¹ã‡ãÃŠ ½ãò ‚ãã
•ãã¦ãñ Ööý ƒÔãÔãñ „¶ã‡ãŠãè ½ãð¦¾ãì ¦ã‡ãŠ Öãñ •ãã¦ããè Öõý ¦ãñÊã ‡ãŠã
‡ãìŠœ ‚ãâÍã ‚ãâªÀ ÞãÊãã •ãã¦ãã Öõ, •ããñ „¶ã‡ãñŠ ãä•ãØãÀ, ‚ããâ¦ããò Ìã
Øãìªó ‚ãããäª ‡ãŠãñ àããä¦ãØãÆÔ¦ã ‡ãŠÀ ªñ¦ãã Öõý

 Ôã½ãì³ãè ¹ãÆªîÓã¥ã Ôãñ ŒããÀñ ªÊãªÊããò ½ãò „Øã¶ãñ ÌããÊãñ ¹ããõ£ããò-¹ãìÓ¹ããò
‚ãããäª ‡ãŠãè ºããü¤ ½ããÀãè •ãã¦ããè Öõý

 £ãããä¦Ìã‡ãŠ ¹ãÆªîÓã¥ã ‡ãñŠ ‡ãŠãÀ¥ã Ôã½ãì³ ‡ãŠãè ¦ãÊãÖ›ãè ½ãò Üãã¦ã‡ãŠ
¹ãÆªîÓã‡ãŠ •ã½ãã Öãñ‡ãŠÀ ãäÌãÓãõÊãñ ÔãÊ¹ãŠãƒ¡ ‡ãŠãñ ºãü¤ã¦ãñ Öö, ãä•ãÔãÔãñ
Ôã½ãì³ ‡ãñŠ ¦ãÊã•ããèÌããè ¹ãÆã¥ããè ¶ãÓ› Öãñ •ãã¦ãñ Öõý

Àñãä¡¾ããñ£ã½ããê ¹ãÆªîÓã¥ã
Àñãä¡¾ããñ£ã½ããê ¹ãÆªîÓã¥ã, ¹ãÆªîÓã¥ã ‡ãñŠ ÔãºãÔãñ Üãã¦ã‡ãŠ ÔÌãÂ¹ããò ½ãò

Ôãñ †‡ãŠ Öõý Àñãä¡¾ããñ£ã½ããê ¦ã¦Ìããò ‡ãñŠ ºãü¤¦ãñ „¹ã¾ããñØã ‡ãñŠ ‡ãŠãÀ¥ã
ÌãõãäÍÌã‡ãŠ Ô¦ãÀ ¹ãÀ Àñãä¡¾ããñ£ã½ããê ¹ãÆªîÓã¥ã ‡ãŠãè Ôã½ãÔ¾ãã ¼ã¾ããÌãÖ
‚ããõÀ ãäÌã‡ãŠÀãÊã ÖìƒÃ Öõý

Àñãä¡¾ããñ£ã½ããê ¹ãÆªîÓã¥ã ‡ãñŠ ½ãìŒ¾ã¦ã: ªãñ Õããñ¦ã Öö- ¹ãÆã‡ãðŠãä¦ã‡ãŠ
Õããñ¦ã Ìã ½ãã¶ãÌã ãä¶ããä½ãÃ¦ã Õããñ¦ãý ƒ¶ã½ãò ½ãã¶ãÌã ãä¶ããä½ãÃ¦ã Õããñ¦ã ‚ããä£ã‡ãŠ
ŒãÀ¦ã¶ãã‡ãŠ Öõý ÌãÔ¦ãì¦ã: Àñãä¡¾ããñ£ã½ããê ¹ãÆªîÓã¥ã ‡ãñŠ ¹ãÆã‡ãðŠãä¦ã‡ãŠ Õããñ¦ã
¹ããäÀ¥ãã½ã ‡ãŠãè ÒãäÓ› Ôãñ Üãã¦ã‡ãŠ ¶ãÖãé Öãñ¦ãñ ¦ã©ãã ƒ¶ãÔãñ ¶ã ‡ãñŠ
ºãÀãºãÀ Öããä¶ã Öãñ¦ããè Öõý †ñÔãã ƒÔããäÊã† Öõ ãä‡ãŠ ƒ¶ã‡ãŠãè ¹ãÆãä‰ãŠ¾ãã†â
¹ãÆã‡ãðŠãä¦ã‡ãŠ Ô¦ãÀ ¹ãÀ Üããä›¦ã Öãñ¦ããè Öõ, •ããñ ãä‡ãŠ ½ã¶ãìÓ¾ã ‡ãñŠ ãä¶ã¾ãâ̈ ã¥ã
½ãò ¶ãÖãé Öãñ¦ããè Öö, •ãºããä‡ãŠ ½ãã¶ãÌã ãä¶ããä½ãÃ¦ã Õããñ¦ããò ‡ãñŠ ªìÓ¹ããäÀ¥ãã½ã
Ì¾ãã¹ã‡ãŠ Öãñ¦ãñ Ööý ½ãã¶ãÌã ãä¶ããä½ãÃ¦ã Àñãä¡¾ããñ£ã½ããê ¹ãÆªîÓã¥ããò ½ãò ½ãìŒ¾ã
Öö-  (1) ¹ãÀ½ãã¥ãì ãäÌãÔ¹ãŠãñ› (Nuclear Explosion) (2) ¹ãÀ½ãã¥ãì
…•ããÃ Ôãâ¾ã¨ã (Nuclear Power Plants) ¦ã©ãã (3) Àñãä¡¾ããñ
‚ããƒÔããñ›ãñ¹ã (Radio Isotopes)ý

‡ãŠãè›¶ããÍã‡ãŠ ¹ãÆªîÓã¥ã
‡ãðŠãäÓã ‡ãŠã¾ããô ½ãò ¹ãÆ¾ããñØã ½ãò ‚ãã¶ãñ ÌããÊãñ ‡ãŠãè› ¶ããÍã‡ãŠãò ‡ãŠãñ ªãñ

Ñãñãä¥ã¾ããò ½ãò ºããâ›ã •ãã Ôã‡ãŠ¦ãã Öõ-
1. ‚ã‡ãŠãºãÃãä¶ã‡ãŠ, 2. ‡ãŠãºãÃãä¶ã‡ãŠ
‚ã‡ãŠãºãÃãä¶ã‡ãŠ ‡ãŠãè›¶ããÍã‡ãŠ (Inorganic Pesticdes):

Ôããñãä¡¾ã½ã ¹ã‹ÊããñÀãƒ¡, Ôããñãä¡¾ã½ã ¹ã‹ÊããñãäÔããäÊã‡ãñŠ›, ÔããƒÀãñÊããƒ›,
Êããƒ½ã ÔãÊ¹ãŠÀ ‚ãããäª ¹ãÆ½ãìŒã ‚ã‡ãŠãºãÃãä¶ã‡ãŠ ‡ãŠãè›¶ããÍã‡ãŠ Ööý

¾ã²ããä¹ã ƒ¶ã‡ãŠã ¹ãÆ¾ããñØã Êãâºãñ Ôã½ã¾ã Ôãñ Öãñ ÀÖã Öõ ¹ãÀâ¦ãì Êãâºãñ Ôã½ã¾ã
¦ã‡ãŠ ¹ãÆ‡ãðŠãä¦ã ½ãò ºã¶ãñ ÀÖ¶ãñ ¦ã©ãã ‡ãŠãè›ãò ‡ãñŠ ‚ãÊããÌãã ‚ã¶¾ã •ããèÌã-
•ãâ¦ãì‚ããò †Ìãâ ½ã¶ãìÓ¾ããò ¹ãÀ ¹ãü¡¶ãñ ÌããÊãñ ªìÓ¹ãÆ¼ããÌããò ‡ãñŠ ‡ãŠãÀ¥ã ƒ¶ã‡ãŠã
„¹ã¾ããñØã ‡ãŠ½ã Öãñ¶ãñ ÊãØã¦ãã Öõý

‡ãŠãºãÃã ä¶ã‡ãŠ ‡ãŠãè›¶ããÍã‡ãŠ (Organic Pesticides):
‡ãŠãºãÃãä¶ã‡ãŠ ‡ãŠãè›¶ããÍã‡ãŠ ‚ããä£ã‡ãŠ ¹ãÆ¼ããÌããè, ¹ãÆ‡ãðŠãä¦ã ½ãò ‡ãŠ½ã Ôã½ã¾ã
¦ã‡ãŠ ºã¶ãñ ÀÖ¶ãñ ÌããÊãñ (Less Persistent) ¦ã©ãã ½ãã¨ã ‚ã¹ã¶ãñ
ãä¶ãªóãäÍã¦ã Êãà¾ã ‡ãŠãñ Öãè ¹ãÆ¼ãããäÌã¦ã ‡ãŠÀ¦ãñ Ööý ƒÔããèãäÊã† ƒ¶ã‡ãŠãè
Êããñ‡ãŠãä¹ãÆ¾ã¦ãã ºãü¤¦ããè •ãã ÀÖãè Öõý †ñÔãñ ‡ãŠãè›¶ããÍã‡ãŠãò ‡ãŠãñ ªãñ ¼ããØããò
½ãò ãäÌã¼ãããä•ã¦ã ãä‡ãŠ¾ãã •ãã Ôã‡ãŠ¦ãã Öõ -
1. ¹ãÆã‡ãðŠãä¦ã‡ãŠ ‡ãŠãè›¶ããÍã‡ãŠ (Natural Pesticides),
2. ‡ãðŠãä̈ ã½ã ‡ãŠãºãÃãä¶ã‡ãŠ ‡ãŠãè›¶ããÍã‡ãŠ (Synthetic Organic Pesticides)

¹ã¾ããÃÌãÀ¥ã †Ìãâ ãäÌããä£ã
ÔãâãäÌã£ãã¶ã ‚ããõÀ ¹ã¾ããÃÌãÀ¥ã

¼ããÀ¦ããè¾ã ÔãâãäÌã£ãã¶ã ‡ãñŠ ‚ã¶ãìÞœñª 48-‡ãŠ ½ãò ¾ãÖ ¹ãÆãÌã£ãã¶ã Öõ
ãä‡ãŠ ``Àã•¾ã ªñÍã ‡ãñŠ ¹ã¾ããÃÌãÀ¥ã ÔãâÀàã¥ã ¦ã©ãã Ôãì£ããÀ ‚ããõÀ Ìã¶ããò
¦ã©ãã Ìã¶¾ã •ããèÌã¶ã ‡ãŠãè Ààãã ‡ãŠã ¹ãÆ¾ããÔã ‡ãŠÀñØããý
 ÔãâãäÌã£ãã¶ã ‡ãŠã ‚ã¶ãìÞœñª 51-‡ãŠ ‡ãŠÖ¦ãã Öõ - ``¼ããÀ¦ã ‡ãñŠ

ÀÖ ¶ããØããäÀ‡ãŠ ‡ãŠã ¾ãÖ ‡ãŠ¦¦ãÃÌ¾ã ÖãñØãã ãä‡ãŠ ÌãÖ Ìã¶ããò, ¢ããèÊããò,
¶ããäª¾ããò ¦ã©ãã Ìã¶¾ã •ããèÌã¶ã ÔããäÖ¦ã ¹ãÆã‡ãðŠãä¦ã‡ãŠ ¹ã¾ããÃÌãÀ¥ã ‡ãŠã
ÔãâÀàã¥ã ‚ããõÀ Ôãì£ããÀ ‡ãŠÀñ ‚ããõÀ Ôã¼ããè Ôã•ããèÌã ¹ãÆããä¥ã¾ããò ‡ãñŠ ¹ãÆãä¦ã
‡ãŠÂ¥ãã ÀŒãñý''
 ¹ã¾ããÃÌãÀ¥ã Ôãñ •ãìü¡ãè ÌãõãäÍÌã‡ãŠ Þãì¶ããõãä¦ã¾ããò ‡ãŠãñ Öãè £¾ãã¶ã ½ãò

ÀŒã‡ãŠÀ ÌãÓãÃ 1972 ½ãò Ô›ãù‡ãŠÖãñ½ã ½ãò ½ãã¶ãÌã ¹ã¾ããÃÌãÀ¥ã ‡ãñŠ Ôãâºãâ£ã
½ãò Ôãâ¾ãì‡ã‹¦ã ÀãÓ›È Ôã½½ãñÊã¶ã Öì‚ãã ©ãã, ãä•ãÔã½ãò 113 ªñÍããò ‡ãñŠ
¹ãÆãä¦ããä¶ããä£ã Ôããä½½ããäÊã¦ã Öì† ©ãñý ƒÔã Ôã½½ãñÊã¶ã ½ãò ‡ãŠãè ØãƒÃ ÜããñÓã¥ãã
‡ãŠãñ Ö½ã ¾ãÖãâ ÀñŒãããå‡ãŠ¦ã ‡ãŠÀ ÀÖñ Öö -
 ``½ãã¶ãÌããè¾ã ¹ã¾ããÃÌãÀ¥ã ‡ãŠã ÔãâÀàã¥ã ‚ããõÀ Ôãì£ããÀ †‡ãŠ

½ãÖ¦Ìã¹ãî¥ãÃ ½ãì­ã Öõ, ãä•ãÔãÔãñ ÊããñØããò ‡ãŠãè ŒãìÍãÖãÊããè ‚ããõÀ ¹ãîÀñ ãäÌãÍÌã
‡ãŠã ‚ãããä©ãÃ‡ãŠ ãäÌã‡ãŠãÔã •ãìü¡ã Öõý Ôã¼ããè ÔãÀ‡ãŠãÀãò ‚ããõÀ Ôãâ¹ãî¥ãÃ
½ãã¶ãÌã •ãããä¦ã ‡ãŠã ¾ãÖ ªããä¾ã¦Ìã Öõ ãä‡ãŠ ÌãÖ ½ãã¶ãÌããè¾ã ¹ã¾ããÃÌãÀ¥ã
‡ãñŠ ÔãâÀàã¥ã ‚ããõÀ Ôãì£ããÀ ‡ãñŠ ãäÊã† ãä½ãÊã-•ãìÊã ‡ãŠÀ ‡ãŠã½ã ‡ãŠÀò,
¦ãããä‡ãŠ Ôãâ¹ãî¥ãÃ ½ãã¶ãÌã •ãããä¦ã ‚ããõÀ „Ôã‡ãŠãè ¼ããÌããè ¹ããèãäü¤¾ããò ‡ãŠã
ãäÖ¦ã Öãñ Ôã‡ãñŠý''
 ¼ããÀ¦ããè¾ã ÔãâãäÌã£ãã¶ã ½ãò ¶ã ãäÔã¹ãÃŠ ¹ã¾ããÃÌãÀ¥ã ‡ãŠãñ ãäÌãÍãñÓã

Â¹ã Ôãñ ¦ãÀ•ããèÖ ªãè ØãƒÃ Öõ, (•ãõÔãã ãä‡ãŠ „¹ãÀãñ‡ã‹¦ã ãäÌãÍÊãñÓã¥ã Ôãñ
¹ã¦ãã ÞãÊã¦ãã Öõý
 ºããäÊ‡ãŠ ƒÔãÔãñ •ãìü¡ñ ãäÌãÓã¾ããò ‡ãŠãñ ¦ããè¶ã Ñãñãä¥ã¾ããò ½ãò ÔãîÞããèºã®

¼ããè ãä‡ãŠ¾ãã Øã¾ãã Öõý ¾ãññ ¦ããè¶ããò ÔãîãäÞã¾ããò Ôãñ Ôãâºã® ãäÌãÓã¾ããò ‡ãñŠ ºããÀñ
½ãò •ãã¶ã Êãñ¶ãã Ñãñ¾ãÔ‡ãŠÀ ÀÖñØããý

1. ÔãâÜã ÔãîÞããè ‡ãñŠ ãäÌãÓã¾ã : - ÔãâÜã ÔãîãäÞããè ‡ãñŠ 52 Ìãò ÍããèÓãÃ‡ãŠ ½ãò
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•ãÖãâ „²ããñØã ‡ãŠãñ Ô©ãã¶ã ãäª¾ãã Øã¾ãã Öõ, ÌãÖãé 53 Ìãò ÍããèÓãÃ‡ãŠ ½ãò
¦ãñÊã àãñ̈ ããò Ìã Œããä¶ã•ã ¦ãñÊã Ôãâ¹ããä¦¦ã Ô¨ããñ¦ããò ‡ãñŠ ãäÌããä¶ã¾ã½ã¶ã Ìã
ãäÌã‡ãŠãÔã ‡ãŠãñ Ôããä½½ããäÊã¦ã ãä‡ãŠ¾ãã Øã¾ãã Öõý 54 Ìããâ ÍããèÓãÃ‡ãŠ  •ãÖãâ
Œãã¶ããò ‡ãñŠ ãäÌããä¶ã¾ã½ã¶ã ãõÀ Œããä¶ã•ã ãäÌã‡ãŠãÔã Ôãñ Ôãâºãâãä£ã¦ã Öõ, ÌãÖãé
55 Ìãò ÍããèÓãÃ‡ãŠ ½ãò Œãã¶ããò ‚ããõÀ ¦ãñÊã àãñ̈ ããò ½ãò Ñã½ã ‚ããõÀ ÔãìÀàãã ‡ãñŠ
ãäÌããä¶ã¾ã½ã¶ã ‡ãñŠ ºããÀñ ½ãò ºã¦ãã¾ãã Øã¾ãã Öõý 56 Ìããâ ÍããèÓãÃ‡ãŠ
‚ãâ¦ãÀãÃ•¾ããè¾ã ¶ããäª¾ããò ‚ããõÀ ¶ãªãè Üãããä›¾ããò ‡ãñŠ ãä¶ã½ããÃ½ã Ôãñ Ôãâºãâãä£ã¦ã
Öõ, ¦ããñ 57 Ìããâ ÍããèÓãÃ‡ãŠ Àã•¾ã àãñ̈ ããè¾ã ÔããÀ Œãâ¡ Ôãñ ¹ãÀñ ½ãœÊããè
¹ã‡ãŠü¡¶ãñ Ìã ½ã¦Ô¾ã àãñ̈ ã ¹ãÀ ‡ãñŠãä¶³¦ã Öõý

2. Àã•¾ã ÔãîÞããè ‡ãñŠ ãäÌãÓã¾ã : Àã•¾ã ÔãîÞããè ½ãò ãäÌãÓã¾ããò ‡ãñŠ Â¹ã
½ãò œŸÌãò ÍããèÓãÃ‡ãŠ ½ãò ÔããÌãÃ•ããä¶ã‡ãŠ ÔÌããÔ©¾ã ‚ããõÀ ÔÌãÞœ¦ãã ‡ãŠãñ
Ô©ãã¶ã ãäª¾ãã Øã¾ãã Öõý 14 Ìãò ÍããèÓãÃ‡ãŠ ½ãò ‡ãðŠãäÓã, ‡ãŠãèü¡ãò Ôãñ ÔãìÀàãã
¦ã©ãã ¹ããõ£ããò ‡ãŠãè ºããè½ãããäÀ¾ããò Ìã „¶ã‡ãñŠ ºãÞããÌã ‡ãñŠ ºããÀñ ½ãò ºã¦ãã¾ãã
Øã¾ãã Öõý ÔãîÞããè ‡ãŠã 17 Ìããâ ÍããèÓãÃ‡ãŠ •ãÊã ¹ãÆªã¾ã, ãäÔãâÞããƒÃ ‚ããõÀ
¶ãÖÀãò, •ãÊã ãäÌã‡ãŠãÔã, ¦ã›ºãâ£ã Ìã •ãÊã ¼ãâ¡ãÀ¥ã •ãõÔãñ ãäÌãÓã¾ããò
¹ãÀ ‡ãñŠãä¶³¦ã Öõý 18 Ìããâ ÍããèÓãÃ‡ãŠ •ãÖãâ ¼ãîãä½ã ãäÌã‡ãŠãÔã ‚ããõÀ Ôãì£ããÀ
Ôãñ Ôãâºãâãä£ã¦ã Öõ, ÌãÖãé 21 Ìãò ÍããèÓãÃ‡ãŠ ½ãò ½ãããä¦Ô¾ã‡ãŠãè ‡ãñŠ ºããÀñ ½ãò
ºã¦ãã¾ãã Øã¾ãã Öõý

Ôã½ãÌã¦ããê ÔãîÞããè ‡ãñŠ ãäÌãÓã¾ã :- Ôã½ãÌã¦ããê ÔãîÞããè ‡ãñŠ ÍããèÓãÃ‡ãŠ 17-
A ½ãò •ãÖãâ Ìã¶ããò ‡ãŠãñ Ô©ãã¶ã ãäª¾ãã Øã¾ãã Öõ, ÌãÖãé 17-B ÍããèÓãÃ‡ãŠ
Ìã¶¾ã ¹ãÍãì‚ããò †Ìãâ ¹ããäàã¾ããò ‡ãñŠ ÔãâÀàã¥ã Ôãñ Ôãâºãâãä£ã¦ã Öõý ÍããèÓãÃ‡ãŠ
20 •ãÖãâ ‚ãããä©ãÃ‡ãŠ †Ìãâ Ôãã½ãããä•ã‡ãŠ ãä¶ã¾ããñ•ã¶ã ¹ãÀ ‡ãñŠãä¶³¦ã Öõ,
ÌãÖãé ÍããèÓãÃ‡ãŠ 20-A ‡ãŠã Ôãâºãâ£ã •ã¶ãÔãâŒ¾ãã ãä¶ã¾ãâ̈ ã¥ã ‚ããõÀ ¹ããäÀÌããÀ
ãä¶ã¾ããñ•ã¶ã Ôãñ Öõý

¼ããÀ¦ããè¾ã ÔãâãäÌã£ãã¶ã ‡ãñŠ ‚ã¶ãìÞœñª-21 ½ãò ‡ãŠÖã Øã¾ãã Öõ ãä‡ãŠ
¹ãÆ¦¾ãñ‡ãŠ Ì¾ããä‡ã‹¦ã ‡ãŠãñ „¶ã Øããä¦ããäÌããä£ã¾ããò Ôãñ ºãÞãã¾ãã •ãã¶ãã ÞãããäÖ†,
•ããñ „Ôã‡ãñŠ •ããèÌã¶ã, ÔÌããÔ©¾ã ‚ããõÀ ÍãÀãèÀ ‡ãŠãñ Öããä¶ã ¹ãÖìâÞãã¦ãã
Öãñý Ô›ãù‡ãŠÖãñ½ã Ôã½½ãñÊã¶ã ‡ãñŠ ºããª ¹ã¾ããÃÌãÀ¥ã ‡ãŠãñ ºãÞãã¶ãñ ‡ãñŠ
ÌãõãäÍÌã‡ãŠ ‚ããÙÌãã¶ã ‡ãŠãñ £¾ãã¶ã ½ãò ÀŒã¦ãñ Öì† ÌãÓãÃ 1976 ½ãò ¼ããÀ¦ããè¾ã
ÔãâãäÌã£ãã¶ã ½ãò 42 Ìãò ÔãâÍããñ£ã¶ã ‡ãñŠ ½ãã£¾ã½ã Ôãñ ¹ã¾ããÃÌãÀ¥ã ÔãâÀàã¥ã
‡ãŠãè ãäªÍãã ½ãò ‡ãìŠœ ½ãÖ¦Ìã¹ãî¥ãÃ ¹ãÆãÌã£ãã¶ã ãä‡ãŠ¾ãñ Øã¾ãñý ¼ããÀ¦ããè¾ã
ÔãâãäÌã£ãã¶ã ½ãò ‚ã¶ãìÞœñª 51-‡ãŠ •ããñü¡‡ãŠÀ ¹ã¾ããÃÌãÀ¥ã ‡ãñŠ ½ãÖ¦Ìã
‡ãŠãñ ÀñŒããâãä‡ãŠ¦ã ãä‡ãŠ¾ãã Øã¾ããý ƒÔã ¹ãÆ‡ãŠãÀ •ãÖãâ ¹ã¾ããÃÌãÀ¥ã ‡ãŠãè
ÔãìÀàãã ‡ãŠãñ ¶ããØããäÀ‡ãŠãò ‡ãñŠ ½ããõãäÊã‡ãŠ ‡ãŠ¦¦ãÃÌ¾ããò ½ãò Íãããä½ãÊã ãä‡ãŠ¾ãã
Øã¾ãã, ÌãÖãé ƒ¶Öò Àã•¾ã ‡ãñŠ ¶ããèãä¦ã ãä¶ãªñÍã‡ãŠ ãäÔã®ãâ¦ããò ½ãò ¼ããè •ãØãÖ
ªãè ØãƒÃý ¹ã¾ããÃÌãÀ¥ã ‡ãŠãè ÒãäÓ› Ôãñ ¼ããÀ¦ããè¾ã ÔãâãäÌã£ãã¶ã ‡ãñŠ
‚ã¶ãìÞœñªãò-252 Ìã 253 ‡ãŠãñ ‡ãŠã¹ãŠãè ½ãÖ¦Ìã¹ãî¥ãÃ ½ãã¶ãã Øã¾ãã Öõ,
‡ã‹¾ããòãä‡ãŠ ¾ãñ ¹ã¾ããÃÌãÀ¥ã ‡ãŠãñ £¾ãã¶ã ½ãò ÀŒã‡ãŠÀ ‡ãŠã¶ãî¶ã ºã¶ãã¶ãñ ‡ãñŠ
ãäÊã† ‚ããä£ã‡ãðŠ¦ã ‡ãŠÀ¦ãñ Ööý

¹ã¾ããÃÌãÀ¥ã (ÔãâÀàã¥ã) ‚ããä£ããä¶ã¾ã½ã-1986
ÌãÓãÃ 1972 ‡ãñŠ Ô›ãù‡ãŠÖãñ½ã Ôã½½ãñÊã¶ã ‡ãñŠ ¹ããäÀ¹ãÆñà¾ã ½ãò ¼ããÀ¦ã ½ãò

¾ãÖ ‚ããä£ããä¶ã¾ã½ã ÊããØãî Öì‚ããý ¾ãÖ ¹ã¾ããÃÌãÀ¥ã ÔãâÀàã¥ã Ôãñ Ôãâºãâãä£ã¦ã

†‡ãŠ Ôãã½ãã¶¾ã ‚ããä£ããä¶ã¾ã½ã Öõ •ããñ ãä‡ãŠ ¶ã ãäÔã¹ãÃŠ ¹ã¾ããÃÌãÀ¥ã Ôãñ •ãìü¡ñ
‚ãã‡ãŠãäÔ½ã‡ãŠ Œã¦ãÀãò Ôãñ ãä¶ã¹ã›¶ãñ ‡ãŠãè Ì¾ãÌãÔ©ãã ‡ãŠÀ¦ãã Öõ, ºããäÊ‡ãŠ
¹ã¾ããÃÌãÀ¥ã ÔãìÀàãã ‡ãŠãè ªãè£ãÃ‡ãŠããäÊã‡ãŠ ‚ããÌãÍ¾ã‡ãŠ¦ãããò ‡ãŠã ‚ã£¾ã¾ã¶ã,
ãä¶ã¾ããñ•ã¶ã Ìã ãä‰ãŠ¾ãã¶Ìã¾ã¶ã ¼ããè ‡ãŠÀ¦ãã Öõý ¹ã¾ããÃÌãÀ¥ã ÔãâÀàã¥ã Ôãñ
Ôãâºãâãä£ã¦ã ¾ãÖ †‡ãŠ  Ì¾ãã¹ã‡ãŠ ‡ãŠã¶ãî¶ã Öõ, •ããñ ãä‡ãŠ 19 ¶ãÌãâºãÀ, 1986
Ôãñ ÊããØãî ãä‡ãŠ¾ãã Øã¾ããý ãäÔã ‚ããä£ããä¶ã¾ã½ã ½ãò ¾ãÖ ¹ãÆãÌã£ãã¶ã ãä‡ãŠ¾ãã
Øã¾ãã Öõ ãä‡ãŠ ‡ãŠãñƒÃ ¼ããè „²ããñØã ¹ãÆªîÓã¥ã ãä¶ã¾ãâ̈ ã¥ã ºããñ¡Ã ‡ãŠãè ‚ã¶ãì½ããä¦ã ‡ãñŠ
ºãØãõÀ ÍãìÁ ¶ãÖãé ãä‡ãŠ¾ãã •ãã Ôã‡ãñŠØããý ¾ããäª ÌãÖ †ñÔãã ‡ãŠÀ¦ãã Öõ, ¦ããñ
‡ãŠãÀãÌããÔã Ìã •ãì½ããÃ¶ãã Öãñ Ôã‡ãŠ¦ãã Öõý

Ìãã¾ãì (¹ãÆªîÓã¥ã ãä¶ãÀãñ£ã †Ìãâ ãä¶ã¾ãâ̈ ã¥ã)
‚ããä£ããä¶ã¾ã½ã - 1981

ÌãÓãÃ 1981 ½ãò ‚ããäÔ¦ã¦Ìã ½ãò ‚ãã¾ãã ¦ã©ãã 18 ½ãƒÃ, 1981 Ôãñ
ÊããØãî Öì‚ãã ¾ãÖ ‚ããä£ããä¶ã¾ã½ã ½ãìŒ¾ã Â¹ã Ôãñ Ìãã¾ãì ¹ãÆªîÓã¥ã ‡ãŠãñ
ãä¶ã¾ãâãä̈ ã¦ã ÀŒã¶ãñ ‡ãñŠ ãäÊã† ºã¶ãã¾ãã Øã¾ããý ƒÔã‡ãŠã „­ñÍ¾ã ¹ãÆã‡ãðŠãä¦ã‡ãŠ
ÔãâÔãã£ã¶ããò ‡ãŠãñ ÔãâÀàã¥ã ¹ãÆªã¶ã ‡ãŠÀ¶ãã Öõý ƒÔã‡ãŠãè ½ãìŒ¾ã ºãã¦ããò
‡ãŠãñ ¾ãÖãâ ãäºã¶ªìÌããÀ ãäª¾ãã •ãã ÀÖã Öõ -
 ƒÔã ‚ããä£ããä¶ã¾ã½ã ½ãò ¾ãÖ ¹ãÆãÌã£ãã¶ã Öõ ãä‡ãŠ Ìãã¾ãì ¹ãÆªìÓã¥ã ‡ãñŠ

Ô¨ããñ¦ã •ãõÔãñ- ÌããÖ¶ããò, „²ããñØããò Ìã ãäºã•ãÊããèÜãÀãò ‚ãããäª ‡ãŠãñ
ãä¶ã£ããÃãäÀ¦ã Ôããè½ãã Ôãñ ‚ããä£ã‡ãŠ ÔããèÔãã, ‡ãŠãºãÃ¶ã, ‡ãŠ¥ã ¹ãªã©ããô,
ÔãÊ¹ãŠÀ ¡ãƒ‚ããù‡ã ‹Ôããƒ¡, ‡ãŠãºã Ã¶ã ½ãã ñ¶ãã ñ‚ããù‡ã ‹Ôããƒ¡,
¶ããƒ›Èãñ•ã¶ã ‚ããù‡ã‹Ôããƒ¡ Ìã ‚ã¶¾ã ãäÌãÓãõÊãñ ¹ãªã©ããô ‡ãŠãñ œãñü¡¶ãñ
‡ãŠãè ‚ã¶ãì½ããä¦ã ¶ãÖãé ÖãñØããèý ƒÔã‡ãŠãè •ããâÞã ¹ãÆªîÓã¥ã ãä¶ã¾ãâ̈ ã¥ã
ºããñ¡Ã ‡ãŠÀòØãñý ƒ¶ã ºããñ¡ãô ‡ãŠãñ ‚ããä£ããä¶ã¾ã½ã ‡ãñŠ ¹ãÆãÌã£ãã¶ããò ‡ãŠãñ
ÊããØãî ‡ãŠÀ¶ãñ ‡ãŠãè Íããä‡ã‹¦ã¾ããò ‚ããõÀ ¹ãÆªîÓã¥ã ‡ãŠãè Àãñ‡ãŠ©ãã½ã Ôãâºãâãä£ã¦ã
‡ãŠã½ããò ‡ãŠãè ãä•ã½½ãñªãÀãè Ôããö¹ããè ØãƒÃ Öõý

 ¾ãÖ ‚ããä£ããä¶ã¾ã½ã •ãÖãâ Ìãã¾ãì ¹ãÆªîÓã¥ã ‡ãñŠ ãä¶ãÀãñ£ã, ãä¶ã¾ãâ̈ ã¥ã
‚ããõÀ ¹ãÆªîÓã¥ã ‡ãŠãñ Ö¦ããñ¦ÔãããäÖ¦ã ‡ãŠÀ¶ãñ ‡ãŠãè Ì¾ãÌãÔ©ãã ‡ãŠÀ¦ãã
Öõ, ÌãÖãé ºããñ¡ãô ‡ãŠãñ ¾ãÖ Íããä‡ã‹¦ã ¹ãÆªã¶ã ‡ãŠÀ¦ãã Öõ ãä‡ãŠ Ìãñ
Êããñ‡ãŠãäÖ¦ã ½ãò ‚ããõ²ããñãäØã‡ãŠ ¹ãÆãä¦ãÓŸã¶ããò ‡ãŠãè ¹ãã¶ããè-ãäºã•ãÊããè •ãõÔããè
ÔãñÌãã†â ºãâª ‡ãŠÀ Ôã‡ãŠ¦ãñ Öö ¾ãã „¶Öò ãäÌããä¶ã¾ããä½ã¦ã ‡ãŠÀ¶ãñ ‡ãŠã
‚ããªñÍã ªñ Ôã‡ãŠ¦ãñ Ööý

 ƒÔã ‚ããä£ããä¶ã¾ã½ã ‡ãñŠ ¦ãÖ¦ã ãä‡ãŠÔããè ¼ããè „²ããñØã ‡ãŠãè Ô©ãã¹ã¶ãã
¦ã¼ããè ‡ãŠãè •ãã Ôã‡ãŠ¦ããè Öõ, •ãºã ƒÔã‡ãñŠ ãäÊã† ¹ãÆªîÓã¥ã ãä¶ã¾ãâ̈ ã¥ã
ºããñ¡Ã Ôãñ ƒ•ãã•ã¦ã ¹ãÆã¹¦ã ‡ãŠÀ Êããè •ãã†ý

 ƒÔã ‚ããä£ããä¶ã¾ã½ã ‡ãŠãè £ããÀã 20 ‡ãñŠ ¦ãÖ¦ã ½ããñ›À ÌããÖ¶ã ‚ããä£ããä¶ã¾ã½ã
1939 ‡ãñŠ ‚ã¶¦ãØãÃ¦ã Àãä•ãÔ›ÈñÍã¶ã ¹ãÆããä£ã‡ãŠãÀãè ‡ãŠãñ Àã•¾ã ÔãÀ‡ãŠãÀ
‡ãŠãñ ¾ãÖ ãä¶ãªóÍã ªñ¶ãñ ‡ãŠã ‚ããä£ã‡ãŠãÀ Öõ ãä‡ãŠ ÌãÖ ½ããñ›À ÌããÖ¶ããò ‡ãñŠ
„¦Ôã•ããê ¹ãªã©ããô Öñ¦ãì ãä¶ã£ããÃãäÀ¦ã ½ãã¶ã‡ãŠ ÊããØãî ‡ãŠÀñý

 ÌãÓãÃ 1988 Ìãã¾ãì ¹ãÆªîÓã¥ã ‚ããä£ããä¶ã¾ã½ã  ‡ãŠãñ ÔãâÍããñãä£ã¦ã ‡ãŠÀ
ƒÔã½ãò £Ìã¶ããè ¹ãÆªîÓã¥ã ‡ãŠãñ ¼ããè Ôããä½½ããäÊã¦ã ãä‡ãŠ¾ãã Øã¾ããý
ØããõÀ¦ãÊãºã Öõ ãä‡ãŠ ƒÔãÔãñ ¹ãîÌãÃ ¹ã¾ããÃÌãÀ¥ã ‡ãñŠ ãä‡ãŠÔããè ¼ããè ‡ãŠã¶ãî¶ã
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½ãò £Ìã¶ããè ¹ãÆªîÓã¥ã ‡ãŠãñ Ôããä½½ããäÊã¦ã ¶ãÖãé ãä‡ãŠ¾ãã Øã¾ãã ©ãã,
•ãºããä‡ãŠ ¾ãÖ ¹ãÆªîÓã¥ã ‡ãŠã †‡ãŠ Üãã¦ã‡ãŠ ‚ãÌã¾ãÌã Öõý

Ìã¶¾ã•ããèÌã¶ã ÔãâÀàã¥ã ‚ããä£ããä¶ã¾ã½ã-1972
ÌãÓãÃ 1972 ½ãò ¹ãããäÀ¦ã ¾ãÖ ‚ããä£ããä¶ã¾ã½ã ½ãìŒ¾ã¦ã: Ìã¶¾ã •ããèÌã¶ã

‡ãŠãñ ÔãâÀàã¥ã ¹ãÆªã¶ã ‡ãŠÀ¦ãã Öõ ¦ã©ãã ƒÔã‡ãŠã Ôãâºãâ£ã ÀãÓ›Èãè¾ã ¹ãã‡ãŠãô
‚ããõÀ ‚ã¼ã¾ããÀ¥¾ããò ‡ãŠãè ÜããñÓã¥ãã ‚ããõÀ ‚ããä£ãÔãîÞã¶ãã Ôãñ Öõý ƒÔã
‚ããä£ããä¶ã¾ã½ã ‡ãŠãè ŒããÔã ºãã¦ãò ¾ãÖãâ ãäºã¶ªìÌããÀ ªãè •ãã ÀÖãè Öö -
 ‚ããä£ããä¶ã¾ã½ã ½ãò ¾ãÖ ¹ãÆãÌã£ãã¶ã Öõ ãä‡ãŠ Ìã¶¾ã •ããèÌããò ‚ããõÀ ¹ããäàã¾ããò

‡ãñŠ ãäÍã‡ãŠãÀ ¹ãÀ ãä¶ã¾ãâ̈ ã¥ã Öñ¦ãì ¦ã©ãã ÀãÓ›Èãè¾ã ¹ãã‡ãŠãô †Ìãâ ¹ãÍãì
ãäÌãÖãÀãò ‡ãŠãè Ô©ãã¹ã¶ãã ‡ãñŠ ãäÊã† ãä¶ã¾ã½ã ºã¶ãã† •ãã†âØãñý

 ƒÔã ‚ããä£ããä¶ã¾ã½ã ‡ãñŠ ¦ãÖ¦ã Öãè ¹ãÆãñ•ãñ‡ã‹› ›ãƒØãÀ ¾ããñ•ã¶ãã
ÍãìÁ ‡ãŠÀ ›ãƒØãÀãò ‡ãŠãñ ÔãâÀàã¥ã ¹ãÆªã¶ã ãä‡ãŠ¾ãã Øã¾ããý

 ƒÔã ‚ããä£ããä¶ã¾ã½ã ½ãò •ãÖãâ ÍãñÀ, Þããè¦ãã, ºãâªÀ, ¼ãñãä¡¾ãã,
Êããñ½ããäü¡¾ããò Ìã •ãâØãÊããè ‡ãìŠ¦¦ããò ‡ãŠãñ ÔãâÀàã¥ã ‡ãñŠ ªã¾ãÀñ ½ãò Êãã¾ãã
Øã¾ãã, ÌãÖãé Êãì¹¦ã¹ãÆã¾ã Ìã¶¾ã•ããèÌããò ‡ãŠãñ ÔãîÞããèºã® ‡ãŠÀ „¶Öò
Êãì¹¦ã¹ãÆã¾ã ÜããñãäÓã¦ã ãä‡ãŠ¾ãã Øã¾ããý

 ÌãÓãÃ 2002 ½ãò ƒÔã ‚ããä£ããä¶ã¾ã½ã ½ãò ÔãâÍããñ£ã¶ã ‡ãŠÀ ƒÔãñ ‚ããõÀ
ÔãŒ¦ã ºã¶ãã¾ãã Øã¾ãã ¦ã©ãã ƒÔã‡ãñŠ ¦ãÖ¦ã Ô©ãã¶ããè¾ã •ã¶ã¦ãã
´ãÀã ÔãâÔãã£ã¶ããò ‡ãñŠ Ì¾ããÌãÔãããä¾ã‡ãŠ „¹ã¾ããñØã ¹ãÀ Àãñ‡ãŠ ÊãØããƒÃ
ØãƒÃý

 ¾ãÖ ‚ããä£ããä¶ã¾ã½ã ¾ãÖ Ì¾ãÌãÔ©ãã ªñ¦ãã Öõ ãä‡ãŠ ‚ããä£ããä¶ã¾ã½ã ‡ãñŠ
¦ãÖ¦ã ¹ãÆªã¶ã ãä‡ãŠ¾ãñ Øã¾ãñ ¹ãÀãä½ã› ¾ãã ÊããƒÔãòÔã ‡ãŠãè Íã¦ããô ‡ãŠãñ
‡ãŠãñƒÃ ¼ãâØã ‡ãŠÀ¦ãã Öõ, ¦ããñ ¾ãÖ ‚ãã¹ãÀããä£ã‡ãŠ ‡ãðŠ¦¾ã ½ãã¶ãã •ãã†Øãã
¦ã©ãã ƒÔã‡ãñŠ ãäÊã† ¦ããè¶ã ÔããÊã ¦ã‡ãŠ ‡ãŠã ‡ãŠãÀãÌããÔã Ìã 25,000
¦ã‡ãŠ ‚ã©ãÃªâ¡ ÊãØãã¾ãã •ãã Ôã‡ãŠ¦ãã Öõ ‚ã©ãÌãã ªãñ¶ããñ Ôã•ãã†â
†‡ãŠ Ôãã©ã ªãè •ãã Ôã‡ãŠ¦ããè Ööý ‚ã¹ãÀã£ã ‡ãŠãè ¹ãì¶ãÀãÌãðãä¦¦ã Öãñ¶ãñ
¹ãÀ •ãÖãâ  ‡ãõŠª ‡ãŠãè Ôã•ãã ‚ããä£ã‡ãŠ¦ã½ã œÖ ÌãÓãÃ ¦ã‡ãŠ Öãñ
Ôã‡ãŠ¦ããè Öõ, ÌãÖãé •ãì½ããÃ¶ãñ ‡ãŠãè ÀããäÍã ¼ããè ºãü¤ãƒÃ •ãã†Øããèý

•ãÊã ( ¹ãÆªîÓã¥ã ãä¶ãÀãñ£ã †Ìãâ ãä¶ã¾ãâ¨ã¥ã)
‚ããä£ããä¶ã¾ã½ã-1974

¼ããÀ¦ã ÔãÀ‡ãŠãÀ ´ãÀã ÌãÓãÃ 1974 ½ãò ¾ãÖ ‚ããä£ããä¶ã¾ã½ã ¹ãããäÀ¦ã
ãä‡ãŠ¾ãã Øã¾ãã ©ãã ¦ã©ãã ƒÔã‡ãñŠ ‚ãâ¦ãØãÃ¦ã •ãÊã ¹ãÆªîÓã¥ã ‡ãŠãñ ƒÔã
¹ãÆ‡ãŠãÀ ¹ããäÀ¼ãããäÓã¦ã ãä‡ãŠ¾ãã Øã¾ãã- ̀ `•ãÊã ‡ãñŠ ¼ããõãä¦ã‡ãŠ, ÀãÔãã¾ããä¶ã‡ãŠ
‚ã©ãÌãã •ãõãäÌã‡ãŠ Øãì¥ããò ½ãò ãä‡ãŠÔããè ¼ããè ¹ãÆ‡ãŠãÀ ‡ãñŠ ³Ìã, ØãõÔã ¾ãã
ŸãñÔã ¹ãªã©ããô ‡ãñŠ ¹ãÆ¦¾ãàã ¾ãã ‚ã¹ãÆ¦¾ãàã Â¹ã Ôãñ ¹ãÆ¼ãããäÌã¦ã Öãñ¶ãñ Ôãñ
Öì† ¹ããäÀÌã¦ãÃ¶ã ¾ãã ¹ãÆªîÓã¥ã •ããñ ‚ãÍãìãä®¾ããâ ¹ãõªã ‡ãŠÀñ ¾ãã ¹ãã¶ããè
‡ãŠãñ ½ãã¶ãÌã ÔÌããÔ©¾ã ¾ãã ÔãìÀàãã ‚ã©ãÌãã ÜãÀñÊãî, Ì¾ãã¹ãããäÀ‡ãŠ,
‚ããõ²ããñãäØã‡ãŠ, ‡ãðŠãäÓã ¾ãã ‚ã¶¾ã ¶¾ãã¾ããñãä•ã¦ã „¹ãã¾ããò ‚ã©ãÌãã •ãâ¦ãì‚ããò
¾ãã ¹ããõ£ãñ ¾ãã •ãÊããè¾ã •ããèÌããò ‡ãñŠ •ããèÌã¶ã ¦ã©ãã ÔÌããÔ©¾ã ‡ãŠãñ Öããä¶ã
¹ãÖìâÞãã¦ãñ Ööý'' ƒÔã ‚ããä£ããä¶ã¾ã½ã ‡ãŠãè ½ãìŒ¾ã ºãã¦ããò ‡ãŠãñ ¾ãÖãâ
ãäºã¶ªìÌããÀ ãäª¾ãã •ãã ÀÖã Öõ-

 ¾ãÖ ‚ããä£ããä¶ã¾ã½ã •ãÊã ¹ãÆªîÓã¥ã ‡ãŠã ãä¶ãÀãñ£ã, ãä¶ã¾ãâ¨ã¥ã,
Ö¦ããñ¦ÔããÖ¶ã, •ãÊã ‡ãŠãè ÔÌãÞœ¦ãã ‡ãŠãè ÔãìÀàãã Ôãìãä¶ããäÍÞã¦ã ‡ãŠÀ¦ãã
Öõý

 ¾ãÖ •ãÖãâ ¹ãÆªîÓã¥ã ‡ãñŠ Ô¦ãÀ ‡ãŠãñ ¶ãã¹ã¶ãñ ‡ãŠã ºãâªãñºãÔ¦ã ‡ãŠÀ¦ãã
Öõ, ÌãÖãé ¹ãÆªîÓã‡ãŠãò ‡ãñŠ ãäÊã† ªâ¡ ‡ãŠã ¼ããè ¹ãÆãÌã£ãã¶ã ‡ãŠÀ¦ãã Öõý
¦ããè¶ã ½ããÖ ‡ãŠãè ‡ãõŠª ¾ãã 10,000 •ãì½ããÃ¶ãã Öãñ Ôã‡ãŠ¦ãã Öõý ªãñ¶ããñ
ªâ¡ †‡ãŠ Ôãã©ã ¼ããè ãäª¾ãñ •ãã Ôã‡ãŠ¦ãñ Ööý

 ƒÔã ‚ããä£ããä¶ã¾ã½ã ‡ãñŠ ¦ãÖ¦ã ‡ãòŠ³ãè¾ã ¹ãÆªîÓã¥ã ãä¶ã¾ãâ̈ ã¥ã ºããñ¡Ã ¦ã©ãã
Àã•¾ã ¹ãÆªîÓã¥ã ºããñ¡ãô ‡ãŠãñ ÔÌãã¾ã¦¦ãÍããÔããè ÔãâÔ©ãã ‡ãŠã ª•ããÃ
¹ãÆªã¶ã ãä‡ãŠ¾ãã Øã¾ãã Öõý ¾ãñ •ãÊã ¹ãÆªîÓã¥ã ‡ãñŠ ãäÊã† ¾ããñ•ã¶ãã†â
ºã¶ãã‡ãŠÀ „¶Öò ÊããØãî ‡ãŠÀ¦ãñ Ööý ½ãã¶ã‡ãŠãò ‡ãŠã „ÊÊãâÜã¶ã Öãñ¶ãñ ¹ãÀ
ºããñ¡Ã ‡ãŠãñ ¶¾ãããä¾ã‡ãŠ ‡ãŠã¾ãÃÌããÖãè ‡ãŠÀ¶ãñ ‡ãŠãè ¼ããè Íããä‡ã‹¦ã ¹ãÆã¹¦ã Öõý

Ìã¶ã ÔãâÀàã¥ã ‚ããä£ããä¶ã¾ã½ã- 1980
¾ãÖ ‚ããä£ããä¶ã¾ã½ã ÌãÓãÃ 1980 ½ãòÖ ¹ãããäÀ¦ã Öì‚ãã ¦ã©ãã ÌãÓãÃ

1988 ½ãò ƒÔã½ãò ÔãâÍããñ£ã¶ã ãä‡ãŠ¾ãñ Øã¾ãñý ƒÔã ‚ããä£ããä¶ã¾ã½ã ‡ãŠã ½ãìŒ¾ã
„­ñÍ¾ã Ìã¶ã ãäÌã¶ããÍã ‡ãŠãñ Àãñ‡ãŠ¶ãã Öõý ƒÔã ‚ããä£ããä¶ã¾ã½ã ½ãò ¾ãÖ
¹ãÆãÌã£ãã¶ã ãä‡ãŠ¾ãã Øã¾ãã ãä‡ãŠ ‡ãñŠ¶³ ÔãÀ‡ãŠãÀ ‡ãŠãè ¹ãîÌãÃ ‚ã¶ãì½ããä¦ã ‡ãñŠ
ºãØãõÀ Ìã¶ããò ‡ãŠãñ ‚ã¶ããÀãäàã¦ã ¶ã ãä‡ãŠ¾ãã •ãã†ý ¾ãÖ ¹ãÆãÌã£ãã¶ã
ƒÔããäÊã† •ãÂÀãè ©ãã, ‡ã‹¾ããòãä‡ãŠ ‡ãìŠœ Àã•¾ã ØãõÀ-•ãâØãÊããè ‡ãŠã½ããò
‡ãñŠ ãäÊã† Ìã¶ããò ‡ãŠãñ ‚ã¶ããÀãäàã¦ã ‡ãŠÀ¶ãñ ÊãØãñ ©ãñý ƒÔã ‚ããä£ããä¶ã¾ã½ã
‡ãŠãè ½ãìŒ¾ã ºãã¦ãò ¾ãÖãâ ãäºã¶ªìÌããÀ ªãè •ãã ÀÖãè Öö-
 ¾ãÖ ‚ããä£ããä¶ã¾ã½ã „¶ã Ôã¼ããè àãñ¨ããò ¹ãÀ ¹ãÆ¼ããÌããè Öõ, ãä•ã¶Öò

ÔãÀ‡ãŠãÀãè ‚ããä¼ãÊãñŒããò ½ãò Ìã¶ããò ‡ãñŠ Â¹ã ½ãò ª•ãÃ ãä‡ãŠ¾ãã Øã¾ãã
Öõý ƒÔã‡ãŠã ¹ãÆ¼ããÌã àãñ̈ ã ãäÔã¹ãÃŠ ÔãÀ‡ãŠãÀãè Ìã¶ããò ¦ã‡ãŠ Öãè Ôããèãä½ã¦ã
¶ãÖãé Öõ, ºããäÊ‡ãŠ ¾ãÖ ØãõÀÔãÀ‡ãŠãÀãè Ìã¶ããò ¹ãÀ ¼ããè ÊããØãî Öãñ¦ãã
Öõý

 ƒÔã ‚ããä£ããä¶ã¾ã½ã ‡ãñŠ ¦ãÖ¦ã •ãÖãâ ãä‡ãŠÔããè ¼ããè ‚ã¶ããÀãäàã¦ã Ìã¶ã
‡ãŠãñ ‚ããÀãäàã¦ã Ìã¶ã ÜããñãäÓã¦ã ãä‡ãŠ¾ãã •ãã Ôã‡ãŠ¦ãã Öõ, ÌãÖãé ‡ãñŠ¶³
ÔãÀ‡ãŠãÀ ‡ãŠãè ‚ããäØãÆ½ã ƒ•ãã•ã¦ã ‡ãñŠ ºãØãõÀ Ìã¶ã ¼ãîãä½ã ‡ãŠã ¹ãÆ¾ããñØã
ØãõÀ-Ìãããä¶ã‡ãŠãè ‡ãŠã¾ããô ½ãò „¹ã¾ããñØã ¶ãÖãé  ãä‡ãŠ¾ãã •ãã Ôã‡ãŠ¦ããý

 ‚ããä£ããä¶ã¾ã½ã ¾ãÖ Ì¾ãÌãÔ©ãã ªñ¦ãã Öõ ãä‡ãŠ ¾ããäª ãä‡ãŠ¶Öãè ‡ãŠãÀ¥ããò
Ôãñ Ìã¶ã ¼ãîãä½ã ‡ãŠã ØãõÀÌãããä¶ã‡ãŠãè ‡ãŠã¾ããô ½ãò „¹ã¾ããñØã ãä‡ãŠ¾ãã •ãã¶ãã
ãä¶ã¦ããâ¦ã ‚ããÌãÍ¾ã‡ãŠ Öãñ ¦ããñ ÌãÖãâ ¹ãÀ àããä¦ã¹ãîÀ‡ãŠ ÌãðàããÀãñ¹ã¥ã
ãä‡ãŠ¾ãã •ãã¶ãã ‚ããÌãÍ¾ã‡ãŠ ÖãñØããý

 ƒÔã ‚ããä£ããä¶ã¾ã½ã ‡ãñŠ ¦ãÖ¦ã ‚ããÀãäàã¦ã Ìã¶ã ½ãò ãä‡ãŠÔããè ‡ãŠãñ ¼ããè
‡ãŠ›ãƒÃ ‡ãŠÀ¶ãñ ¾ãã ‚ããØã •ãÊãã¶ãñ ‡ãŠã ‚ããä£ã‡ãŠãÀ ¶ãÖãé Öõý
½ãÌãñãäÍã¾ããò ‡ãŠã ¼ããè ‚ããÀãäàã¦ã Ìã¶ããò ½ãò ¹ãÆÌãñÍã Ìããä•ãÃ¦ã Öõý ¹ãñü¡ãò
‡ãŠãè ‡ãŠ›ãƒÃ, Êã‡ãŠü¡ãè, œãÊã ¾ãã ¹ã¦¦ããò ‡ãŠã •ã½ããÌã ¦ã©ãã Œã¶ã¶ã
•ãõÔããè Øããä¦ããäÌããä£ã¾ããò ‡ãŠãñ ªâ¡ ‡ãñŠ ªã¾ãÀñ ½ãò Êãã¾ãã Øã¾ãã Öõý
œÖ ½ããÖ ‡ãŠãè ‡ãõŠª ¾ãã 500 Â¹ã¾ãñ ¦ã‡ãŠ ‡ãŠã •ãì½ããÃ¶ãã Öãñ
Ôã‡ãŠ¦ãã Öõ ‚ã©ãÌãã ªãñ¶ããñ Ôã•ãã†â †‡ãŠ Ôãã©ã ªãè •ãã Ôã‡ãŠ¦ããè
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 ãä‡ãŠÔããè ¼ããè ¹ãÆ‡ãŠãÀ ‡ãŠã Ìã¶ã ‚ã¹ãÀã£ã Öãñ¶ãñ ‡ãŠãè ªÍãã ½ãò Ìã¶ã
‚ããä£ã‡ãŠããäÀ¾ããò Ìã ¹ãìãäÊãÔã ‚ããä£ã‡ãŠããäÀ¾ããò ‡ãŠãñ ¾ãÖ ‚ããä£ã‡ãŠãÀ
¹ãÆã¹¦ã Öõ ãä‡ãŠ ÌãÖ „Ôã½ãò ¹ãÆ¾ãì‡ã‹¦ã ‚ããõ•ããÀãò ‚ããõÀ ¹ãÆã¹¦ã ãä‡ãŠ¾ãñ
Øã¾ãñ Ìã¶ããñ¦¹ããªãò ‡ãŠãñ •ãº¦ã ‡ãŠÀ Ôã‡ãñŠý

‡ãŠãè›¶ããÍã‡ãŠ ‚ããä£ããä¶ã¾ã½ã- 1986
¹ã¾ããÃÌãÀ¥ã ÔãâÀàã¥ã Ìã Ôãì£ããÀ ‡ãŠãè ÒãäÓ› Ôãñ ¾ãÖ ÀãÓ›Èãè¾ã

‚ããä£ããä¶ã¾ã½ã ¼ããè ‡ãŠã¹ãŠãè ½ãÖ¦Ìã¹ãî¥ãÃ ½ãã¶ãã •ãã¦ãã Öõ, •ããñ ãä‡ãŠ
‡ãŠãè›¶ããÍã‡ãŠãò ‡ãñŠ ‚ãã¾ãã¦ã, ãä¶ã½ããÃ¥ã, ãäÌã‰ãŠ¾ã, ¾ãã¦ãã¾ãã¦ã, ãäÌã¦ãÀ¥ã
¦ã©ãã „¹ã¾ããñØã Ôãñ ½ãã¶ãÌã Ôã½ãìªã¾ã ¦ã©ãã ¹ãÍãì‚ããò ‡ãŠãñ ÔãâÀàã¥ã
¹ãÆªã¶ã ‡ãŠÀ¦ãã Öõý ƒÔã ‚ããä£ããä¶ã¾ã½ã ‡ãñŠ ãä‰ãŠ¾ãã¶Ìã¾ã¶ã Öñ¦ãì ‡ãòŠ³ãè¾ã
‡ãŠãè›¶ããÍã‡ãŠ ¹ãÆ¾ããñØãÍããÊãã, ‡ãñŠ¶³ãè¾ã ‡ãŠãè›¶ããÍã‡ãŠ ºããñ¡Ã ¦ã©ãã
‡ãŠãè›¶ããÍã‡ãŠ ¹ãâ•ããè‡ãŠÀ¥ã Ôããä½ããä¦ã •ãõÔãñ ‚ããä¼ã‡ãŠÀ¥ããò ‡ãŠãè Ì¾ãÌãÔ©ãã
‡ãŠãè ØãƒÃ Öõý ƒÔã ‚ããä£ããä¶ã¾ã½ã ‡ãŠã ½ãìŒ¾ã „­ñÍ¾ã ¾ãÖ Öõ ãä‡ãŠ
‡ãŠãè›¶ããÍã‡ãŠãò ‡ãñŠ „¹ã¾ããñØã ‡ãŠãñ Ôããèãä½ã¦ã ãä‡ãŠ¾ãã •ãã Ôã‡ãñŠý

ª ¹ãõŠ‡ã‹›Àãè †½ãñ¥¡½ãò› †‡ã‹›-1987
¾ãÖ ‚ããä£ããä¶ã¾ã½ã ª ¹ãõŠ‡ã‹›Àãè †‡ã‹›-1948 ½ãò ÔãâÍããñ£ã¶ã ‡ãñŠ

ºããª ÌãÓãÃ 1987 ½ãò Ì¾ãã¹ã‡ãŠ Â¹ã ½ãò Êãã¾ãã Øã¾ããý ¾ãÖ ‚ããä£ããä¶ã¾ã½ã
„¶ã ãä‰ãŠ¾ãã-‡ãŠÊãã¹ããò Ìã Øããä¦ããäÌããä£ã¾ããò ‡ãñŠ ºããÀñ ½ãò ÔãîÞã¶ãã ªñ¶ãñ Ôãñ
Ôãºãâãä£ã¦ã Öõ, •ããñ ãä‡ãŠÔããè ‡ãŠãÀŒãã¶ãñ ‡ãñŠ ¼ããè¦ãÀ Öãñ¦ããè Öö ¦ã©ãã
ãä•ãÔãÔãñ ÌãÖãâ ‡ãñŠ Ô©ãã¶ããè¾ã ãä¶ãÌããÔããè, ‡ãŠ½ãÃÞããÀãè Ìã ‡ãŠã¾ãÃ‡ãŠ¦ããÃ
‚ãããäª ¹ãÆãä¦ã‡ãîŠÊã Â¹ã Ôãñ ¹ãÆ¼ãããäÌã¦ã Öãñ¦ãñ Ööý ¾ãÖ ‚ããä£ããä¶ã¾ã½ã
‡ãŠãÀŒãã¶ãñ ‡ãñŠ ‡ãŠ½ãÃÞãããäÀ¾ããò ‡ãŠãñ ƒÔã ºãã¦ã ‡ãñŠ ãäÊã† ‚ããä£ã‡ãðŠ¦ã
‡ãŠÀ¦ãã Öõ ãä‡ãŠ Ìãñ Ôãâºãâãä£ã¦ã ‚ããä£ã‡ãŠãÀãè ‡ãŠãñ ‡ãŠãÀŒãã¶ããò ‡ãñŠ ¼ããè¦ãÀ
ÔãìÀàãã ãä¶ã¾ã½ããò ‡ãñŠ Öãñ ÀÖñ „ÊÊãâÜã¶ã ‡ãŠãè •ãã¶ã‡ãŠãÀãè ªñ Ôã‡ãŠ¦ãñ
Ööý ÌãÓãÃ 1992 ½ãò ƒÔã ‚ããä£ããä¶ã¾ã½ã ½ãò ÔãâÍããñ£ã¶ã ‡ãŠÀ ¾ãÖ Ì¾ãÌãÔ©ãã
ªãè ØãƒÃ ãä‡ãŠ Ôã¼ããè „²ããñØããò ‡ãñŠ ãäÊã† ¾ãÖ ‚ããÌãÍ¾ã‡ãŠ ÖãñØãã ãä‡ãŠ Ìãñ
•ãÊã †Ìãâ Ìãã¾ãì ¹ãÆªîÓã¥ã ‚ããä£ããä¶ã¾ã½ã ¦ã©ãã Öããä¶ã‡ãŠãÀ‡ãŠ •ãÊã
¹ãÆºãâ£ã¶ã ‚ããä£ããä¶ã¾ã½ã ‡ãŠã ¼ããè ¹ããÊã¶ã ‡ãŠÀòý ÔãâÍããñ£ã¶ããò ‡ãñŠ ¦ãÖ¦ã
¹ãÆ¦¾ãñ‡ãŠ ÌãÓãÃ 15 ½ãƒÃ Ôãñ ¹ãîÌãÃ „²ããñØããò ‡ãŠãñ ¹ãÆªîÓã¥ã ãä¶ã¾ãâ̈ ã¥ã ºããñ¡Ã
‡ãñŠ Ôã½ãàã ¹ã¾ããÃÌãÀ¥ã ‚ããùãä¡› ãäÀ¹ããñ›Ã ¹ãñÍã ‡ãŠÀ¶ãñ ‡ãŠãñ ‚ããä¶ãÌãã¾ãÃ
ºã¶ãã¾ãã Øã¾ãã Öõý



ÌãÔ¦ãìãä¶ãÓŸ ¹ãÆÍ¶ã
1. ¶ãâªã ªñÌããè •ããèÌã½ãâ¡Êã ãä‡ãŠÔã Àã•¾ã ½ãò ãäÔ©ã¦ã Öõ?

(a) œ¦¦ããèÔãØãü¤ (b) ‚ãÔã½ã
(c) ãäÖ½ããÞãÊã (d) „¦¦ãÀãŒãâ¡

2. ¼ããÀ¦ã ½ãò ½ãöØãÆãñÌã (•ÌããÀãè¾ã Ìã¶ã) Ìã¶ãÔ¹ããä¦ã ½ãìŒ¾ã¦ã:

¹ããƒÃ •ãã¦ããè Öõ?
(a) ½ããÊããºããÀ ¦ã› (b) ÔãâìªÀÌã¶ã
(c) ‡ãŠÞœ ‡ãŠã À¶ã (d) ª¥¡ã‡ãŠãÀ¥¾ã

3. ÔããäÀÔ‡ãŠã †Ìãâ À¥ã©ã½¼ããõÀ ãä¶ã½¶ã ½ãò Ôãñ ãä‡ãŠ¶ã •ãã¶ãÌãÀãò
‡ãñŠ ãäÊã† ÔãâÀãäàã¦ã Öö?
(a) ½ãñ½ã¶ãã (b) Þããè¦ãã
(c) ºããÜã (d) ÊãâØãîÀ

4. ¼ããÀ¦ã ½ãò Ìã¶¾ã •ããèÌã ÔãâÀàã¥ã ‚ããä£ããä¶ã¾ã½ã ãä‡ãŠÔã ÌãÓãÃ
ÊããØãî ãä‡ãŠ¾ãã Øã¾ãã?
(a) 1962 (b) 1957
(c) 1972 (d) 1982

5. ¾ããäª ¹ãð©Ìããè ¹ãÀ ¹ããƒÃ •ãã¶ãñ ÌããÊããè Ìã¶ãÔ¹ããä¦ã¾ããâ Ôã½ãã¹¦ã
Öãñ •ãã†â ¦ããñ ãä‡ãŠÔã ØãõÔã ‡ãŠãè ‡ãŠ½ããè Öãñ¦ããè ?
(a) ‡ãŠãºãÃ ¡ãƒ‚ããù‡ã‹Ôããƒ¡ (b) ¶ããƒ›Èãñ•ã¶ã
(c) •ãÊãÌããÓ¹ã (d) ‚ãã‡ã‹Ôããè•ã¶ã

6. Ö½ããÀñ ªñÍã ½ãò ãä¶ã½¶ã Àã•¾ããò ½ãò Ôãñ ãä‡ãŠÔã Àã•¾ã ½ãò Ìã¶ã
‡ãŠã àãñ̈ ã ÔãÌããÃãä£ã‡ãŠ Öõ?
(a) ‡ãñŠÀÊã (b) „¦¦ãÀ ¹ãÆªñÍã
(c) ½ã£¾ã ¹ãÆªñÍã (d) Àã•ãÔ©ãã¶ã

7. ½ããâãä›È¾ããÊã ¹ãÆãñ›ãñ‡ãŠãÊã ãä¶ã½¶ã ½ãò Ôãñ ãä‡ãŠÔã‡ãñŠ ‡ãŠãÀ¥ã Ôãñ
Ôãâºããä£ã¦ã Öõ?
(a) ÖãäÀ¦ã ØãðÖ ØãõÔã (b) ‚ã½Êããè¾ã ÌãÓããÃ
(c) ‚ããñ•ããñ¶ã ¹ãÀ¦ã (d) Ôãâ‡ãŠ›ØãÆÔ¦ã ¹ãÆ•ãããä¦ã

8. ¶ããØããÊãö¡ ‡ãñŠ ¹ãÌãÃ¦ããè¾ã àãñ̈ ã ‰ãŠ½ãÍã: ºãâ•ãÀ Öãñ¦ãñ •ãã
ÀÖñ Öö, „Ôã‡ãŠã ¹ãÆ½ãìŒã ‡ãŠãÀ¥ã Öõ?
(a) „ØãÆÌããª (b) ÍãÖÀãè‡ãŠÀ¥ã
(c) ¢ãî½ã Œãñ¦ããè (d) •ã¶ãÔãâŒ¾ããÌãðãä®

9. ½ããèŸñ ¹ãã¶ããè ‡ãŠã ‡ãŠÊ¹ãÔãÀ ¹ããäÀ¾ããñ•ã¶ãã ‚ãÌããäÔ©ã¦ã Öõ?
(a) Øãì•ãÀã¦ã (b) ¹ãâ•ããºã
(c) „¦¦ãÀ ¹ãÆªñÍã (d) ‡ãŠ¶ããÃ›‡ãŠ

10. ¹ãñãäÀ¾ããÀ Øãñ½ã ‚ã¼ã¾ããÀ¥¾ã ¹ãÆãäÔã® Öõ?
(a) †ãäÍã¾ããƒÃ ÍãñÀ (b) ½ãØãÀ½ãÞœ
(c) ºããÜã (d) Þããè¦ãÊã

11. ÀãÓ›Èãè¾ã ¹ã¾ããÃÌãÀ¥ã ƒâ•ããèãä¶ã¾ããäÀâØã Íããñ£ã ÔãâÔ©ãã¶ã ‡ãŠÖãâ
ãäÔ©ã¦ã Öõ?
(a) ¶ããØã¹ãìÀ (b) ÀãâÞããè
(c) •ã½ãÍãñª¹ãìÀ (d) ÌããÀã¥ãÔããè

12. ãä¶ã½¶ã ½ãò Ôãñ ‡ãŠãõ¶ã Ôãã †‡ãŠ ‡ãŠãè›ãÖãÀãè ¹ããª¹ã Öõ?
(a) ¹ãõÍã¶ã ¹ÊããÌãÀ (b) Üã›¹ã¥ããê
(c) Àã¦ã ‡ãŠãè Àã¶ããè (d) •ãîÖãè


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‡ãŠ½¹¾ãî›À (Computer)

Fundamentals of Computer
¹ããäÀÞã¾ã (Introduction)

‡ãŠ½¹¾ã î›À Ôã îÞã¶ãã ¦ã‡ãŠ¶ãã è ‡ãŠ (Information
Technology)  ‡ãŠã ¹ãÆ½ãìŒã Üã›‡ãŠ Öõý ‡ãŠ½¹¾ãî›À ‚ããõÀ ªîÀÔãâÞããÀ
‡ãñŠ àãñ¨ã ½ãò Öãñ¶ãñ ÌããÊãñ ãäÌã‡ãŠãÔã ‡ãŠã „ÊÊãñŒã ‡ãŠÀ¶ãñ ‡ãñŠ ãäÊã†
ƒâ¹ãŠãó½ãñÍã¶ã ›ñ‡ã‹¶ããùÊããù•ããè (IT) Íãºª ‡ãŠã „¹ã¾ããñØã ãä‡ãŠ¾ãã •ãã¦ãã
Öõý

‚ããâ‡ãŠü¡ãò ‡ãñŠ ÔãâØãÆÖ¥ã (Data storage), ãäÌãÍÊãñÓã¥ã
(Analysis) ‚ããõÀ ãäÌãÍÊãñÓã¥ã ¹ãÀ ‚ãã£ãããäÀ¦ã ãäÌãÞããÀãò ‡ãñŠ ‚ãªã¶ã-
¹ãÆªã¶ã ‡ãñŠ ½ãã£¾ã½ã Ôãñ ½ãã¶ãÌã ‡ãñŠ ÔããòÞã¶ãñ ‡ãŠãè Øããä¦ã ‡ãŠãñ ‡ãŠƒÃ Øãì¶ãã
ºãü¤ã¶ãñ ‡ãñŠ ãäÊã† ‡ãŠ½¹¾ãî›À ‡ãŠã „¹ã¾ããñØã ãä‡ãŠ¾ãã •ãã¦ãã Öõý

‡ãŠ½¹¾ãî›À
 ‡ãŠ½¹¾ãî›À †‡ãŠ ƒÊãñ‡ã‹›Èãùãä¶ã‡ãŠ ¡ã›ã ¹ãÆãñÔãñãäÔãâØã „¹ã‡ãŠÀ¥ã Öõý

¾ãÖ Ôãî•ãÀ Ôãñ •ãã¶ã‡ãŠãÀãè (Input) Êãñ‡ãŠÀ „Ôãñ ¹ãÆãñÔãñÔã ‡ãŠÀ¦ãã
Öõ ‚ããõÀ ‚ããÌãÍ¾ã‡ãŠ ¹ããäÀ¥ãã½ã Ö½ãò ªñ¦ãã Öõý

 ‡ãŠ½¹¾ãî›À Íãºª ‡ãŠ½¹¾ãî›À Ôãñ ºã¶ãã Öõ, ãä•ãÔã‡ãŠã ‚ã©ãÃ Öõ-
Øã¥ã¶ãã ‡ãŠÀ¶ããý Ö½ã ‡ãŠÖ Ôã‡ãŠ¦ãñ Öö ãä‡ãŠ ``‡ãŠ½¹¾ãî›À †‡ãŠ
ÔÌãÞããäÊã¦ã ƒÊãñ‡ã‹›Èãùãä¶ã‡ãŠ „¹ã‡ãŠÀ¥ã Öõ, •ããñ Øã¥ã¶ãã ‡ãŠÀ¶ãñ
¾ãã †ñÔããè ¹ãÆãä‰ãŠ¾ã‚ããò (Operations) ‡ãŠãñ ãä¶ã¾ãâãä¨ã¦ã ‡ãŠÀ¶ãñ
‡ãñŠ ‡ãŠ½ã ‚ãã¦ãã Öõ, •ããñ ÔãâŒ¾ãã¦½ã‡ãŠ (Numerical) ‚ã©ãÌãã
¦ã‡ãÃŠÔãâØã¦ã Â¹ã Ôãñ Ì¾ããä‡ã‹¦ã ‡ãŠãè •ãã Ôã‡ãñŠý

 ¡ãñ¶ããÊ¡ †Þã. Ôãö¡À ‡ãñŠ ‚ã¶ãìÔããÀ- ‡ãŠ½¹¾ãî›À †‡ãŠ ¦ãñ•ã,
ãäÌãÍãì® (accurate), ƒÊãñ‡ã‹›Èãùãä¶ã‡ãŠ ¡ã›ã ½ãñãä¶ã¹¾ãìÊãñãä›âØã
ãäÔãÔ›½ã Öõ, •ããñ ƒ¶ã¹ãì› ¡ã›ã ‡ãŠãñ ÔÌã¦ã: ÔÌããè‡ãŠãÀ ‚ããõÀ
ÔãâØãÆÖãè¦ã ‡ãŠÀ¶ãñ ‡ãñŠ ãäÊã† ºã¶ãã¾ãã ‚ããõÀ ÔãìÌ¾ãÌãÔããäÔ©ã¦ã ãä‡ãŠ¾ãã
Øã¾ãã Öõ, ãä•ã¶Öò ‡ãŠ½¹¾ãî›À ‡ãñŠ ‚ãâªÀ ÔãâØãÆÖãè¦ã ãä¶ã£ããÃãäÀ¦ã ãä¶ãªóÍããò
(ãä•ã¶Öò ¹ãÆãñØãÆã½ã ‡ãŠÖã •ãã¦ãã Öõ) ‡ãñŠ ‚ã¶ãìÔããÀ ‡ãŠ½¹¾ãî›À ¡ã›ã
‡ãŠãñ ¹ãÆãñÔãñÔã ‡ãŠÀ¦ãã Öõ ‚ããõÀ output ¹ããäÀ¥ãã½ã ªñ¦ãã Öõý

 ¾ãÖ †‡ãŠ •ãã ä›Êã ›ñ‡ã ‹¶ãã ñÊãã ù•ãã è  ¹ãÀ ‚ãã£ããã äÀ¦ã Öõ
Êãñãä‡ãŠ¶ã †‡ãŠ Ôãã£ããÀ¥ã ãäÔã®ãâ¦ã ¹ãÀ ‡ãŠã½ã ‡ãŠÀ¦ãã Öõ •ãõÔãñ-
Input - Process - Output
‡ãŠ½¹¾ãî›À Íãºª ‡ãŠã ‚ã©ãÃ ãäÌããä¼ã¸ã Ô¦ãÀãò (Level's) ¹ãÀ

ãä¶ã½¶ãã¶ãìÔããÀ Öãñ¦ãã Öõ-
Ô¦ãÀ-1: ºãÖì¦ã Öãè Ôãâ‡ãŠãè¥ãÃ (Narrow) ‚ã©ãÃ ½ãò, ‡ãŠ½¹¾ãî›À

Öã¡ÃÌãñ¾ãÀ ‡ãŠã ÌãÖ ãäÖÔÔãã Öõ, •ããñ ¡ã›ã ¹ãÆãñÔãñãäÔãâØã ‡ãŠã ‡ãŠã½ã
‡ãŠÀ¦ãã Öõ, ãä•ãÔãñ Ôãñ¶›ÈÊã ¹ãÆãñÔãñãäÔãâØã ¾ãîãä¶ã› (CPU) ´ãÀã
Ôãâ¹ã¸ã ãä‡ãŠ¾ãã •ãã¦ãã Öõý

Ô¦ãÀ-2: Ì¾ãã¹ã‡ãŠ ‚ã©ãÃ ½ãò, ‡ãŠ½¹¾ãî›À ½ãò ÌãÖ Ôã¼ããè Üã›‡ãŠ Íãããä½ãÊã
Öãñ¦ãñ Öö, •ããñ †‡ãŠ ªîÔãÀñ Ôãñ ‚ãã¹ãÔã ½ãò •ãìü¡ñ Öãñ¦ãñ Öö ‚ããõÀ ¡ã›ã

¹ãÆãñÔãñãäÔãâØã ‡ãŠãè ¹ãÆãä‰ãŠ¾ãã Ôãâ¹ã¸ã ‡ãŠÀ¦ãñ Ööý CPU  Ôãñ •ãìü¡ñ
„¹ã‡ãŠÀ¥ããò ‡ãŠãñ ‡ãŠ¼ããè-‡ãŠ¼ããè ¹ãñãäÀ¹ãŠÀÊÔã (Peripherals)
¼ããè ‡ãŠÖã •ãã¦ãã Öõý

Ô¦ãÀ-3: †‡ãŠ ‚ããõÀ ‚ããä£ã‡ãŠ Ì¾ãã¹ã‡ãŠ ÒãäÓ›‡ãŠãñ¥ã ‡ãñŠ ‚ã¶ãìÔããÀ
‡ãŠ½¹¾ãî›À †‡ãŠ †ñÔãã ãäÔãÔ›½ã Öõ, ãä•ãÔã½ãò Öã¡ÃÌãñ¾ãÀ ‚ããõÀ Ìãñ
ÊããñØã Íãããä½ãÊã Öõ, •ããñ ‡ãŠ½¹¾ãî›À ´ãÀã ãä‡ãŠ¾ãñ •ãã¶ãñ ÌããÊãñ
ãäÌãÍãñÓã ‚ããù¹ãÀñÍã¶Ôã Ôãñ •ãìü¡ñ Ööý
‡ãŠ½¹¾ãî›À ‡ãñŠ ÔãâÞããÊã¶ã (Operation) ‡ãŠãñ ãä¶ã½¶ããäÊããäŒã¦ã

¹ãÆãä‰ãŠ¾ãããò Ôãñ Ôã½ã¢ãã •ãã Ôã‡ãŠ¦ãã Öõ:
Input: „ãäÞã¦ã ¦ã‡ãŠ¶ããè‡ãŠ ‡ãŠãè ½ãªª Ôãñ ãäª† Øã† ¡ã›ã ‚ããõÀ

¹ãÆãñØãÆã½ã ãä¶ãªóÍã ‡ãŠ½¹¾ãî›À ‡ãñŠ ƒ¶ã¹ãì› Öõý
Storage:  ¹ãÆãñÔãñÔã ‡ãñŠ ãäÊã† ‚ããÌãÍ¾ã‡ãŠ Öãñ¶ãñ ¦ã‡ãŠ ¡ã›ã ‚ããõÀ

ãä¶ãªóÍã ‡ãŠ½¹¾ãî›À Ô›ãñÀñ•ã ½ãò ÔãâØãÆÖãè¦ã ÀÖ¦ãñ Ööý
Processing: Ôãñ¶›ÈÊã ¹ãÆãñÔãñãäÔãâØã ¾ãîãä¶ã› (CPU)  ‡ãñŠ ¼ããè¦ãÀ

‚ããÌãÍ¾ã‡ãŠ Øããä¥ã¦ããè¾ã ‚ããõÀ ¦ãããä‡ãÃŠ‡ãŠ (Arithmetic and
Logical) ‚ããù¹ãÀñÍã¶ã Ôãâ¹ã¸ã Öãñ¦ãñ Ööý

Output: ¹ãÆãñÔãñãäÔãâØã ‡ãñŠ ¹ããäÀ¥ãã½ã ‡ãŠãñ ‚ãã„›¹ãì› ‡ãŠÖ¦ãñ Öö, •ããñ
‚ããÌãÍ¾ã‡ãŠ ½ãã£¾ã½ã/„¹ã‡ãŠÀ¥ã ¹ãÀ ÖããäÔãÊã ãä‡ãŠ† •ãã¦ãñ Ööý

‡ãâŠ›ÈãñÊã: CPU ‡ãŠãè ‡ãâŠ›ÈãñÊã ¾ãîãä¶ã› ‡ãñŠ Ôãã©ã ‡ãŠã½ã ‡ãŠÀ¶ãñ ÌããÊãñ
Ô›ãñÀ ¹ãÆãñØãÆã½ã ‚ããõÀ ‚ããù¹ãÀñãä›âØã ãäÔãÔ›½ã ‡ãñŠ ¹ãÆãñØãÆã½ã ‡ãñŠ ´ãÀã
¹ãÆãñÔãñãäÔãâØã ‡ãŠãè ¹ãÆãä‰ãŠ¾ãã ãä¶ã¾ãâãä̈ ã¦ã Öãñ¦ããè Öõý
‡ãŠ½¹¾ãî›À ãäÔãÔ›½ã ãä¶ã½¶ããäÊããäŒã¦ã ¹ããúÞã ºãìãä¶ã¾ããªãè Üã›‡ãŠãò

Ôãñ ºã¶ãñ Öãñ¦ãñ Öö- Öã¡ÃÌãñ¾ãÀ, Ôããù¹ã‹›Ìãñ¾ãÀ, ¾ãî•ãÀ ¹ãÆãñØãÆã½Ôã,
¹ãÆãñÔããè•ãÔãÃ (¹ãÆãä‰ãŠ¾ãã†ú) Ìã ¡ã›ã ¹ãÆãñÔãñãäÔãâØã ‡ãŠÀ¶ãñ ÌããÊãñ Ì¾ããä‡ã‹¦ã-
1. Öã¡ÃÌãñ¾ãÀ-¡ã›ã ¹ãÆãñÔãñãäÔãâØã ‡ãñŠ ãäÊã† „¹ã¾ããñØã ‡ãŠãè •ãã¶ãñ ÌããÊããè

½ãÍããè¶ããò ‡ãŠãñ Öã¡ÃÌãñ¾ãÀ (Hardware) ‡ãŠÖã •ãã¦ãã Öõý
2. Ôããù¹ã‹›Ìãñ¾ãÀ- ¹ã Æã ñØã Æã½ã ‡ã ñŠ ÔãâØã ÆÖ ‡ãŠã ñ Ôãã ù ¹ã ‹›Ìã ñ¾ãÀ

(Software)  ‡ãŠÖ¦ãñ Ööý
3. ¾ãî•ãÀ ¹ãÆãñØãÆã½ã- ‡ãŠ½¹¾ãî›À ãäÔãÔ›½Ôã ‡ãñŠ ¾ãî•ãÔãÃ ´ãÀã ãäÊãŒãñ

Øã† ¹ãÆãñØãÆã½Ôã ‡ãŠãñ ¾ãî•ãÀ ¹ãÆãñØãÆã½Ôã ‡ãŠÖ¦ãñ Ööý
4. ¹ãÆãñÔããè•ãÔãÃ- ‡ãŠ½¹¾ãî›À Ôãò›À ‡ãñŠ ‚ããù¹ãÀñÍãâÔã ‡ãŠãñ ÔãâÞãããäÊã¦ã

‡ãŠÀ¶ãñ ‡ãñŠ ãäÊã† ãä¶ããäÍÞã¦ã ãä‡ãŠ† Øã† ãä¶ã¾ã½ããò, ¶ããèãä¦ã¾ããò ‚ããõÀ
ãäªÍãã ãä¶ãªóÍããò ‡ãŠãñ ¹ãÆãñÔããè•ãÔãÃ (Procedures) ‡ãŠÖ¦ãñ Ööý

5. ¡ã›ã ¹ãÆãñÔãñãäÔãâØã ‡ãŠÀ¶ãñ ÌããÊãã Ì¾ããä‡ã‹¦ã- ¡ã›ã ¹ãÆãñÔãñãäÔãâØã
ãäÌã¼ããØã ‡ãŠãñ ¹ãÆ¼ããÌããè Â¹ã Ôãñ ÔãìãäÌã£ãã•ã¶ã‡ãŠ ‚ããõÀ ‡ãŠã¾ãÃ‡ãìŠÍãÊã
¦ãÀãè‡ãñŠ Ôãñ ÞãÊãã¶ãñ ‡ãñŠ ãäÊã† ¡ã›ã ¹ãÆãñÔãñãäÔãâØã ‡ãŠã ‡ãŠã½ã ‡ãŠÀ¶ãñ
ÌããÊãñ Ì¾ããä‡ã‹¦ã ãä•ã½½ãñªãÀ Öãñ¦ãñ Ööý
‚ãã£ãìãä¶ã‡ãŠ ‡ãŠ½¹¾ãî›À ‡ãŠãè ‡ãìŠœ ½ãÖ¦Ìã¹ãî¥ãÃ ãäÌãÍãñÓã¦ãã†ú ‚ããõÀ

àã½ã¦ãã†ú Öãñ¦ããè Öö, •ããñ „¶Öò ãäÌããäÍãÓ› ºã¶ãã¦ããè Öõý ƒÔã½ãò Ôãñ ‡ãìŠœ
ãäÌãÍãñÓã¦ãã†ú ãä¶ã½¶ããäÊããäŒã¦ã Öö-
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 •ããä›Êã ‡ãŠã½ããò (Tasks) ‡ãŠãñ ¹ãîÀã ‡ãŠÀ¶ãã ‚ããõÀ ¦ãñ•ããè Ìã

Íãì®¦ãã ‡ãñŠ Ôãã©ã ºããÀ-ºããÀ Øã¥ã¶ãã ‡ãŠÀ¶ããý
 ‚ããÌãÍã¾‡ãŠ¦ãã¶ãìÔããÀ ºãªÊããÌã ‡ãñŠ Ôãã©ã ƒÔ¦ãñ½ããÊã ‡ãñŠ ãäÊã†

ºãü¡ãè ½ãã¨ãã ½ãò ¡ã›ã ‚ããõÀ ÔãîÞã¶ãã‚ããò ‡ãŠã ÔãâØãÆÖ ‡ãŠÀ¶ããý
 ãäÔãØ¶ãÊã ªñ‡ãŠÀ ¡ã›ã ‡ãŠãñ ÔÌã¦ã: Ôãì£ããÀ¶ãã ¾ãã ºãªÊããÌã

‡ãŠÀ¶ããý
‡ãŠ½¹¾ãî›À ‡ãŠãè ãäÌãÍãñÓã¦ãã†ú

 Øããä¦ã: ‡ãŠ½¹¾ãî›À ºãÖì¦ã Öãè ¦ãñ•ã Øããä¦ã ‚ããõÀ Íãì®¦ãã ÌããÊãã
„¹ã‡ãŠÀ¥ã Öõý ‡ãìŠœ Öãè Ôãñ‡ãâŠ¡ ½ãò¾ãÖ Ö•ããÀãò ãä¶ãªóÍããò ‡ãŠãñ
¹ãÆãñÔãñÔã ‡ãŠÀ Ôã‡ãŠ¦ãã Öõýãä•ã¶Öò ¹ãîÀã ‡ãŠÀ¶ãñ ½ãò ƒâÔãã¶ã ‡ãŠãñ ‡ãŠƒÃ
ãäª¶ã ¾ãã ½ãÖãè¶ãñ ÊãØã Ôã‡ãŠ¦ãñ Ööý

 Íãì®¦ãã: ‡ãŠ½¹¾ãî›À ‡ãŠãñ Ö½ã •ããñ ãä¶ãªóÍã ªñ¦ãñ Öö, ìÔããè ‡ãñŠ
‚ã¶ãìÔããÀ ¾ãÖ ‚ããù¹ãÀñÍã¶ã Ôãâ¹ã¸ã ‡ãŠÀ¦ãã Öõý ƒÔããäÊã† ƒÔã‡ãñŠ
ãäÀ•ãÊ›áÔã   Íãì® ‚ã©ããÃ¦ãá ãäºãÊ‡ãìŠÊã ÔãÖãè Öãñ¦ãñ Ööý

 ½ãñ½ããñÀãè: ¡ã›ã ‡ãŠãè ‚ã¦¾ããä£ã‡ãŠ ½ãã¨ãã ‡ãŠãñ Ôãâ¼ããÊã‡ãŠÀ ÀŒã¶ãñ
‡ãñŠ ãäÊã† ‡ãŠ½¹¾ãî›À ‡ãŠãè ½ãñ½ããñÀãè ¾ãã ¾ãã­ãÍ¦ã ºãÖì¦ã Öãè ãäÌãÍããÊã
Öãñ¦ããè Öõý

 ‡ãŠãñƒÃ —ãã¶ã ¶ãÖãé (No intelligence)- ‡ãŠ½¹¾ãî›À ‡ãŠã ÔÌã¾ãâ
‡ãŠã ‡ãŠãñƒÃ —ãã¶ã ¾ãã ºãìãä® ¶ãÖãé Öãñ¦ããèý ¹ãÆãñØãÆã½ãÀ •ããñ ¹ãÆãñØãÆã½ã
ºã¶ãã‡ãŠÀ ‡ãŠ½¹¾ãî›À ½ãò ¡ãÊã¦ãñ Öö, ÌãÖãè ‡ãŠ½¹¾ãî›À ‡ãŠã —ãã¶ã
¾ãã ºãìãä® ºã¶ã •ãã¦ãã Öõý ‡ãŠ½¹¾ãî›À ÔÌã¾ãâ ‚ã¹ã¶ãã ‡ãŠãñƒÃ ãä¶ã¥ãÃ¾ã
¶ãÖãé Êãñ Ôã‡ãŠ¦ããý

 ãä¡ãäÊã•ãñ¶Ôã (¹ããäÀÑã½ã)- †‡ãŠãØãÆ¦ãã ‡ãŠãè ‡ãŠ½ããè ¾ãã ¼ãÆ½ã •ãõÔããè
Ôã½ãÔ¾ãã‚ããò ‡ãŠã Ôãã½ã¶ãã ‡ãŠ½¹¾ãî›À ‡ãŠãñ ¶ãÖãé ‡ãŠÀ¶ãã ¹ãü¡¦ããý

 ÌãÔãóãäÌããäÊã›ãè (ºãÖì½ãìŒããè): ‡ãŠ½¹¾ãî›À ‡ãŠãè ½ãªª Ôãñ Ö½ã ‡ãŠƒÃ
‚ãÊãØã-‚ãÊãØã ¦ãÀÖ ‡ãñŠ ‡ãŠã¾ãÃ ‡ãŠÀ Ôã‡ãŠ¦ãñ Ööý Ìãõ—ãããä¶ã‡ãŠ,
Ì¾ããÌãÔãããä¾ã‡ãŠ, Íãõãäàã‡ãŠ, Ìãããä¥ããä•¾ã‡ãŠ ‚ãããäª „¹ã¾ããñØã Ôãñ
Ôãâºãâãä£ã¦ã ãä‡ãŠÔããè ¼ããè ¹ãÆ‡ãŠãÀ ‡ãñŠ ‚ããâ‡ãŠü¡ãò ¾ãã •ãã¶ã‡ãŠããäÀ¾ããò
Ôãñ •ãìü¡ñ ‡ãŠã½ã Ö½ã ‡ãŠ½¹¾ãî›À ¹ãÀ ‡ãŠÀ Ôã‡ãŠ¦ãñ Ööý

ƒãä¦ãÖãÔã
¹ãÆãÀâãä¼ã‡ãŠ Øã¥ã¶ãã¦½ã‡ãŠ „¹ã‡ãŠÀ¥ã Earliest Calculating Devices

"ABACUS" ¾ãã SOROBAN †‡ãŠ †ñÔãã ¹ãÆãÀâãä¼ã‡ãŠ
„¹ã‡ãŠÀ¥ã Öõ, ãä•ãÔãñ ãä¡•ããè›Êã ‡ãŠ½¹¾ãî›À ‡ãŠÖã •ãã¦ãã Öõ ý ƒÔã
„¹ã‡ãŠÀ¥ã ‡ãŠãè ½ãªª Ôãñ ¾ãî•ãÀ †‡ãŠ ¹ãÆñŠ½ã ½ãò ‡ãŠÔãñ ¦ããÀãò ¹ãÀ ÔãÀ‡ãŠã†
•ãã¶ãñ ÌããÊãñ ½ãã¶ã‡ãŠãò ‡ãŠãè ãäÔ©ããä¦ã Ôãñ ÔãâŒ¾ãã†ú •ãã¶ã Ôã‡ãŠ¦ãñ Ööý

½ãã¶ã‡ãŠãò ‡ãŠãñ ƒ£ãÀ-„£ãÀ ÔãÀ‡ãŠã‡ãŠÀ Ôãã£ããÀ¥ã •ããñü¡-Üã›ãÌã
‡ãŠãè ãä‰ãŠ¾ãã ƒÔã „¹ã‡ãŠÀ¥ã ‡ãŠã ‚ãããäÌãÓ‡ãŠãÀ ƒÃÔãã Ôãñ 600 ÌãÓãÃ
¹ãÖÊãñ Öì‚ãã ©ããý
 Øã¥ã¶ãã ‡ãñŠ ãäÊã† †‡ãŠ ‚ã¶¾ã ½ãã¶ãÌã ÞããäÊã¦ã „¹ã‡ãŠÀ¥ã •ããõ¶ã

¶ãñ¹ããè¾ãÀ ºããñ¶ã ´ãÀã ãäÌã‡ãŠãäÔã¦ã ãä‡ãŠ¾ãã Øã¾ãã ©ããý
 ƒÔã „¹ã‡ãŠÀ¥ã ‡ãŠã ¶ãã½ã ‡ãŠã¡Ã ºããñ¡Ã ½ãÊ›ãè ¹Êããè‡ãñŠÍã¶ã

‡ãñŠÊ‡ã‹¾ãîÊãñ›À ©ããý

 ¾ãÖ 17Ìããé Ôãªãè ‡ãŠãè ÍãìÂ‚ãã¦ã ½ãò ºã¶ãã ‚ããõÀ 1890 ¦ã‡ãŠ ƒÔã
„¹ã‡ãŠÀ¥ã ‡ãñŠ ÔãâÍããñãä£ã¦ã ÔãâÔ‡ãŠÀ¥ã ‚ãã¦ãñ ÀÖñý

 ãäÌããäÊã¾ã½ã ‚ããñÔã¶›ã¡Ã ¶ãñ 1632 ½ãò Slide Rule ‡ãŠã
‚ããäÌãÓ‡ãŠãÀ ãä‡ãŠ¾ãã Öõý

 ºÊãõ•ã ¹ããùÔ‡ãŠÀ ¶ãñ 1642 ½ãò ¹ãÖÊããè ½ãõ‡ãñŠãä¶ã‡ãŠÊã †ãä¡âØã ½ãÍããè
‡ãŠã ‚ããäÌãÓ‡ãŠãÀ ãä‡ãŠ¾ããý

 ¹ããùÔ‡ãŠÊã ‚ã©ãÃ½ãñãä›‡ãŠ ½ãÍããè¶ã ‡ãŠãñ ¹ããùÔ‡ãñŠÊããƒÃ¶ã ‡ãŠÖã Øã¾ãã
Öõý ¾ãÖ Àãñ›ñãä›âØã ‡ãñŠ ãäÔã®ã¶¦ã ¹ãÀ ‡ãŠã½ã ‡ãŠÀ¦ããè ©ããèý

 •ã½ãÃ¶ããè ‡ãñŠ ãäÌã´ã¶ã Øããù› ¹ãÆŠãƒ¡ ãäÌãÊãÖñÊ½ã Êããèºããä¶ã›á•ã ¶ãñ
1673 ½ãò Êããèºããä¶ã›á•ã ‡ãñŠÊ‡ã‹¾ãîÊãñ›À ãäÌã‡ãŠãäÔã¦ã ãä‡ãŠ¾ãã ©ããý

 ‡ãñŠãä½ºãÆ•ã ãäÌãÍÌããäÌã²ããÊã¾ã ‡ãñŠ ¹ãÆãñ¹ãñŠÔãÀ ÞããÊÔãÃ ºãñºãõ•ã (19Ìããé
Íã¦ããºªãè) ‡ãŠãè ‚ãã£ãìãä¶ã‡ãŠ ãä¡•ããè›Êã ‡ãŠ½¹¾ãî›À ‡ãŠã •ã¶ã‡ãŠ
½ãã¶ãã •ãã¦ãã Öõý

 Øããä¥ã¦ã ‡ãñŠ ‚ããâ‡ãŠü¡ãò ‡ãŠãè ºããÀ-ºããÀ Øã¥ã¶ãã ‡ãŠãè †‡ãŠÀÔã¦ãã
‡ãŠ½ã ‡ãŠÀ¶ãñ ‡ãñŠ ãäÊã† „¶Öãò¶ãñ 1822 ½ãò †‡ãŠ ½ãÍããè¶ã ãäÌã‡ãŠãäÔã¦ã
‡ãŠãè ãä•ãÔãñ, ãä¡¹ãÆñâãäÍã¾ãÊã ƒâãä•ã¶ã ‡ãŠÖã •ãã¦ãã Öõý

 1833 ½ãò „¶Öãò¶ãñ †¶ãããäÊã›ãè‡ãŠÊã ƒâãä•ã¶ã ºã¶ãã¾ãã, •ããñ ‡ãŠ½¹¾ãî›À
´ãÀã ãäª† Øã† ãä¶ãªóÍããò ‡ãñŠ ‚ãã£ããÀ ¹ãÀ ‡ãŠƒÃ ¦ãÀÖ ‡ãŠãè
‡ãñŠÊ‡ã‹¾ãîÊãñÍã¶ã ‡ãŠÀ¶ãñ ‡ãñŠ ãäÊã† ãä¡•ããƒÃ¶ã ãä‡ãŠ¾ãã Øã¾ãã ©ããý

 ƒ¶ã¹ãì› ãä¶ãªóÍããò ‡ãñŠ ãäÊã† ºãõºãõ•ã ‡ãñŠ „¹ã‡ãŠÀ¥ã ½ãò ¹ãâÞã ‡ãŠã¡ÃáÔã
‡ãŠã „¹ã¾ããñØã ãä‡ãŠ¾ãã •ãã¦ãã ©ããý

 ¹ãâÞã ‡ãŠã¡áÃÔã ‡ãŠãè ‚ãÌã£ããÀ¥ãã ¡ãù. ÖãñÊãñãäÀ©ã ¶ãñ ãäÌã‡ãŠãäÔã¦ã
‡ãŠãè ©ããèý

 ¹ãâÞã ‡ãŠã¡áÃÔã‡ãŠã „¹ã¾ããñØã ‡ãŠÀ¦ãñ Öì† „¶Öãò¶ãñ 1890 ½ãò
Ô›ñãä›ãäÔ›‡ãŠÊã ›ñºãìÊãõ›À ‡ãŠã ‚ããäÌãÓ‡ãŠãÀ ãä‡ãŠ¾ããý

 ¹ãâÞã ‡ãŠã¡áÃÔã ½ãò †‡ãŠ ãäÌãÍãñÓã ‡ãŠãñ¡ ‡ãñŠ Ôãã©ã ÔããÀãè •ãã¶ã‡ãŠãÀãè
ÀŒããè •ãã¦ããè ©ããèý

ãä½ããä¡Êã †•ãá ‡ãŠ½¹¾ãî›ÔãÃ

 ½ãã‡ãÃŠ-1 (1937-1944) ÖãÌãÃ¡Ã ãäÌãÍÌã ãäÌãÍÌããäÌã²ããÊã¾ã ‡ãñŠ
¹ãÆã ñ. †Þã. ‚ããƒ‡ãñŠ¶ã ´ãÀã 1944 ½ãò ¹ãÖÊãñ ƒÊãñ‡ã‹›Èãñ-
½ãõ‡ãñŠãä¶ã‡ãŠÊã ‚ããõÀ ƒÊãñ‡ã‹›Èãùã ä¶ã‡ãŠ ªãñ¶ããò ‡ãŠãè ¦ãÀÖ Ôãñ
‡ãŠ½¹ããñ¶ãñ¶›áÔã „¹ã¾ããñØã ãä‡ãŠ† Øã† ©ãñý

 ENIAC (1943) ¹ãÖÊãã ƒÊãñ‡ã‹›Èãùãä¶ã‡ãŠ ‡ãŠ½¹ã¾ãî›À ƒâ›ãèØãÆñ›À
†â¡ ‡ãõŠÊã‡ã‹¾ãîÊãñ›À (ENIAC) ¹ãÖÊãã ƒÊãñ‡ã‹›Èãùãä¶ã‡ãŠ ‡ãŠ½¹¾ãî›À
©ããý ƒÔã ‡ãŠã ‚ããäÌãÓ‡ãŠãÀ 1946 ½ãò •ãñ.¹ããè. †‡ãŠ›Ã‚ããõÀ •ããù¶ã
½ãã„ÞãÊããè ¶ãñ ãä‡ãŠ¾ãã ©ããý ¾ãÖ ªìãä¶ã¾ãã ‡ãŠã ¹ãÖÊãã Êãã•ãÃ-
Ô‡ãõŠÊã Ôãã½ããã¶¾ã „­ñÍããè¾ã ‡ãŠ½¹¾ãî›À ©ããý ‚ã½ãñãäÀ‡ãŠã Ôãñ¶ãã
‡ãŠãè ¦ããñ¹ã ‡ãñŠ ØããñÊããò ‡ãñŠ ¹ã©ã ‡ãŠãè ‚ã£¾ã¾ã¶ã ¦ãããäÊã‡ãŠã ºã¶ãã¶ãñ ½ãò
½ãªª ‡ãñŠ ãäÊã† ƒÔã‡ãŠã ãä¶ã½ããÃ¥ã ãä‡ãŠ¾ãã Øã¾ãã ©ããý

 EDVAC (1946-1952) - ¡ãù. •ããù¶ã Ìããù¶ã ¶¾ãî½ãõ¶ã ¶ãñ
ƒÊãñ‡ã‹›Èãùãä¶ã‡ãŠ ãä¡Ô‰ãŠãè› Ìãñãä¾ã¾ãñºãÊã ‚ããù›ãñ½ãñãä›‡ãŠ (‡ãŠ½¹¾ãî›À
(EDVAC) ãäÌã‡ãŠãäÔã¦ã ãä‡ãŠ¾ãã ©ããý ¾ãÖ ``Ô›ãñ¡Ã ¹ãÆãñØãÆã½ã``
‡ãŠãè ‚ãÌã£ããÀ¥ãã ¹ãÀ ‚ãã£ãããäÀ¦ã ©ããý Ô›ãñ¡Ã ¹ãÆãñØãÆã½ã ‡ãŠãè



105KOTHARI PUBLICATION LLP., INDORE

KOTHARI IN
STITUTE

GENERAL SCIENCE & COMPUTER MPSI (POLICE) - 2021
‚ãÌã£ããÀ¥ãã ºãìãä¶ã¾ããªãè ¦ããõÀ ¹ãÀ ‚ããù¹ãÀñÍã¶Ôã ‡ãŠãñ ‚ããù›ãñ½ãñãä›‡ãŠ
¦ããõÀ ¹ãÀ ãä¶ãªóãäÍã¦ã ‡ãŠÀ¶ãñ ‡ãñŠ ãäÊã† ƒâÔ›È‡ã‹Íã¶Ôã ‡ãŠãè ÏãðâŒãÊãã
‚ããõÀ Ôãã©ã Öãè Ôãã©ã ¡ã›ã ‡ãŠãñ ‡ãŠ½¹¾ãî›À ‡ãŠãè ½ãñ½ããñÀãè ½ãò
Ô›ãñÀ ‡ãŠÀ¶ãñ ¹ãÀ ‚ãã£ãããäÀ¦ã Öõý

 UNBIVAC-1 (1951) - ¾ãîãä¶ãÌãÔãÃÊã ‚ããù›ãñ½ãñãä›‡ãŠ ‡ãŠ½¹¾ãî›À
(UNIVAC) ¹ãÖÊãã ãä¡•ããè›Êã ‡ãŠ½¹¾ãî›À ©ããý

 1952 ½ãò ƒâ›À¶ãñÍã¶ãÊã ãäºã•ã¶ãñÔã ½ãÍããè¶ã (IBM) ‡ãŠã¹ããóÀñÍã¶ã
¶ãñ 701 ‡ãŠ½ããäÍãÃ¾ãÊã ‡ãŠ½¹¾ãî›À ¹ãñÍã ãä‡ãŠ¾ãã ©ããý

½ããù¡¶ãÃ †•ãá ‡ãŠ½¹¾ãî›ÔãÃ Modern age Computers)

 ‡ãŠ½¹¾ãî›À ‡ãŠãè •ã¶ãÀñÍã¶ã (¹ããèãäü¤¾ããú) - ‡ãŠ½¹¾ãî›À ‡ãŠã ãäÌã‡ãŠãÔã
‡ãŠƒÃ ÞãÀ¥ããò ½ãò Öì‚ãã ‚ããõÀ ƒ¶ã½ãò Ôãñ †‡ãŠ ÞãÀ¥ã ‡ãŠãñ Ö½ã †‡ãŠ
ãäÌãÍãñÓã •ã¶ãÀñÍã¶Ôã ‡ãŠÖ Ôã‡ãŠ¦ãñ Ööý

¹ãÖÊããè •ã¶ãÀñÍã¶Ôã-

Ôã½ã¾ã ‡ãŠãÊã- 1951 Ôãñ 1959 ¦ã‡ãŠ ©ããý
 ›ñ‡ã‹¶ããñÊããù•ããè- Ôããä‡ãÃŠ›Àãè ‡ãñŠ ãäÊã† ºãõ‡ã‹¾ãî½ã ›¿ãîºãÔã ‡ãŠã ì¹ã¾ããñØã

Öãñ¦ãã ©ããý
 ½ãñ½ããñÀãè àã½ã¦ãã - 10 Ö•ããÀ Ôãñ 20 Ö•ããÀ ‡ãõŠÀñ‡ã‹›ÔãÃ ©ããèý

¶ããñ› - ¹ãõŠÀãƒÃ› ‡ãŠãñÀ (Ferrite Core) ½ãñ½ããñÀãè ‡ãŠã „¹ã¾ããñØã
¼ããè ƒÔããè ªãõÀ ½ãò ÍãìÂ Öì‚ããý

 †‡ã‹•ããè‡ã‹¾ãîÍã¶ã Ô¹ããè¡- ¾ãÖ ¹ãÆãä¦ã Ôãõ‡ãâŠ¡ ‡ãìŠœ Ö•ããÀ
ƒâÔ›È‡ã‹ÍãâÔã ‡ãŠãè ©ããèý

 ¼ããÓãã†ú- ªîÔãÀãè Êããñ ÊãñºãÊã ÊãòØÌãñ•ãñÔã ©ããèý (¶ããñ›- ¹ãÖÊããè
•ã¶ãÀñÍã¶ã ‡ãñŠ ¹ãÆ½ãìŒã ‡ãŠ½¾ãî›À ENIAC, EDVAC,
EDSAC, UNIVAC-I Ìã II IBM 170 Ìã 650 ©ãñ)ý

ªîÔãÀãè •ã¶ãÀñÍã¶ã-

 ›Èãâãä•ãÔ›À ‡ãñŠ ‚ããäÌãÓ‡ãŠãÀ ‡ãñŠ Ôãã©ã Öãè ‡ãŠ½¹¾ãî›À ‡ãŠãè ªîÔãÀãè
•ã¶ãÀñÍã¶ã ‡ãŠãè ÍãìÁ‚ãã¦ã ÖìƒÃý

 ›Èãâãä•ãÔ›À ãäÔããäÊã‡ãŠãù¶ã (Silicon) Ôãñ ºã¶ãã †‡ãŠ ›î Ô›ñ›
„¹ã‡ãŠÀ¥ã Öãñ¦ãã Öõý ƒÔãñ 1947 ½ãò ºã¶ãã¾ãã Øã¾ãã ‚ããõÀ ƒÔããè
‡ãñŠ ‡ãŠãÀ¥ã 1950 ½ãò ƒÊãñ‡ã‹›Èãù¶ã ‰ãŠããä¶¦ã ‡ãŠã ‚ããÀâ¼ã Öì‚ããý

ƒÔã‡ãŠã Ôã½ã¾ã‡ãŠãÊã - 1950-65 ¦ã‡ãŠ ©ããý
 ›ñ‡ã‹¶ããñÊããù•ããè - ›Èãâãä•ãÔ›À ‚ããõÀ ¡ã¾ããñ¡ÈÔã (Diodes) Öõý
 ƒÔã‡ãŠãè †‡ã‹•ããè‡ã‹¾ãîÍã¶ã Ô¹ããè¡- ¹ãÆãä¦ã Ôãõ‡ãâŠ¡ 10 ÊããŒã

ƒâÔ›È‡ã‹ÍãâÔã ¦ã‡ãŠ ©ããè ý
 ƒÔã •ã¶ãÀñÍã¶ã ‡ãŠãè ¼ããÓãã†â- ‚ãÔãòºãÊããè ‚ããõÀ COBOL,

ALGOL Ìã  FORTRAN •ãõÔããè ÖãƒÃ ÊãñºãÊã ÊãöØÌãñ•ãñÔã
‡ãŠã „¹ã¾ããñØã ãä‡ãŠ¾ãã Øã¾ããý

¦ããèÔãÀãè •ã¶ãÀñÍã¶ã-

 ‡ãŠ½¹¾ãî›ÔãÃ ‡ãŠãè ©ã¡Ã •ã¶ãÀñÍã¶ã ½ãò ƒâ›ãèØãÆñ›ñ¡ (Ôããä‡ãÃŠ›áÔã (ICs)
‡ãŠã „¹ã¾ããñØã Öì‚ããý

 ƒâ›ãèØãÆ ñ›ñ¡ Ôããä‡ãÃŠ›áÔã ½ãò ›Èãâãä•ãÔ›ÔãÃ, Àãä•ãÔ›ÔãÃ ‚ããõÀ
‡ãâŠ¡‡ã‹›ÔãÃ •ãõÔãñ ‡ãâŠ¹ããñ¶ãò›áÔã (Üã›‡ãŠãò) ‡ãŠãñ ãäÔããäÊã‡ãŠãù¶ã ãäÞã¹ã
•ãõÔãñ Ôãñ½ããè‡ãâŠ‡ã‹›À ½ã›ñãäÀ¾ãÊã ¹ãÀ Ì¾ãÌããäÔ©ã¦ã Â¹ã Ôãñ
¹ãñŠºãÆãè‡ãñŠ› ‡ãŠÀ ãäª¾ãã •ãã¦ãã Öõý

ƒÔã‡ãŠã Ôã½ã¾ã‡ãŠãÊã- 1965 Ôãñ 1975 ¦ã‡ãŠ ‡ãŠã Öõý
 ƒÔã½ãò ›ñ‡ã‹¶ããñÊããù•ããè- ƒâ›ãèØãÆñ›ñ¡ Ôããä‡ãÃŠ›áÔã (ICs) ‡ãŠã „¹ã¾ããñØã

ãä‡ãŠ¾ãã •ãã¦ãã Öõý
 ƒÔã‡ãŠãè †‡ã‹•ããè‡ã‹¾ãîÍã¶ã Ô¹ããè¡- ¹ãÆãä¦ã Ôãõ‡ãâŠ¡ 10 ãä½ããäÊã¾ã¶ã

ƒâÔ›È‡ã‹Íã¶Ôã ¦ã‡ãŠ ‡ãŠãè ©ããèý
 ƒÔã •ã¶ãÀñÍã¶ã ‡ãŠãè ¼ããÓãã†ú- FORTRAN, COBOL,

BASIC, ALGOL •ãõÔããè ÖãƒÃ ÊãñÌãÊã ÊãöØÌãñ•ãñÔããò ‡ãŠã „¹ã¾ããñØã
ãä‡ãŠ¾ãã Øã¾ãã ©ããý

 IBM350, UNIVAC-100, LCL2901,
HONEYWELL-361 ƒÔã •ã¶ãÀñÍã¶ã ‡ãñŠ ½ãÖ¦Ìã¹ãî¥ãÃ
‡ãŠ½¹¾ãî›ÔãÃ ©ãñý

Þããõ©ããè •ã¶ãÀñÍã¶ã-

 ‡ãŠ½¹¾ãî›ÔãÃ ‡ãŠãè ©ã¡Ã •ã¶ãÀñÍã¶ã ½ãò ÊãØã¼ãØã ªÔã ¾ãã ºããèÔã
‡ãâŠ¹ããñ¶ãò›áÔã ÌããÊããè ƒâ›ãèØãÆñ›ñ¡ Ôããä‡ãÃŠ›áÔã ‡ãŠã „¹ã¾ããñØã Öãñ¦ãã
©ããý ƒÔãñ Ô½ããÊã Ô‡ãõŠÊã ƒâ›áØãÆñÍã¶ã (SSI) ‡ãŠÖã •ãã¦ãã ©ããý
‡ãìŠœ Ôãì£ããÀ ‡ãñŠ ºããª Ôããõ ¾ãã ‚ããä£ã‡ãŠ ‡ãâŠ¹ããñ¶ãò›áÔã ÌããÊãñ ƒâ›áØãÆñ›ñ¡
Ôããä‡ãÃŠ›áÔã †‡ãŠ Öãè ãäÞã¹ã ¹ãÀ ÊãØã¶ãñ ÊãØãñý ƒÔãñ ½ããèãä¡¾ãã Ô‡ãñŠÊã
ƒâ›ãèØãÆñÍã¶ã ‡ãŠÖã •ãã¶ãñ ÊãØããý ƒÔããè ¹ãÆ‡ãŠãÀ †‡ãŠ Ö•ããÀ Ôãñ
‚ããä£ã‡ãŠ ‡ãâŠ¹ããñ¶ãò›áÔã ÌããÊãñ ƒâ›ãèØãÆñ›ñ¡ Ôããä‡ãÃŠ›áÔã ‡ãŠãñ ÌãñÀãè Êãã•ãÃ
Ô‡ãõŠÊã ƒâ›ãèØãÆñÍã¶ã (VLSI) ‡ãŠÖã Øã¾ããý

 ƒâ›ñÊã ‡ãŠã¹ããóÀñÍã¶ã ¶ãñ 4 ãäºã› (ƒâ›ñÊã 4004) ‡ãñŠ Â¹ã ½ãò ¹ãÖÊãã
½ããƒ‰ãŠãñ¹ãÆãñÔãñÔãÀ ãäÌã‡ãŠãäÔã¦ã ãä‡ãŠ¾ããý

 0 ãäºã› (bit) Ìã¡Ã ‚ããù¹ãÀñÍãâÔã ‡ãñŠ ãäÊã† ƒâ›ñÊã ¶ãñ 1973 ½ãò 13 ãäºã›
(13 bit) ½ããƒ‰ãŠãñ¹ãÆãñÔãñÔãÀ ºã¶ãã† Øã† ‚ããõÀ Ìã¦ãÃ½ãã¶ã ½ãò 64 ãäºã›
(64 bit) ‡ãñŠ ½ããƒ‰ãŠãñ ¹ãÆãñÔãñÔãÀ ºãã•ããÀ ½ãò „¹ãÊãº£ã Ööý

 ¹ãŠãñ©ãÃ •ã¶ãÀñÍã¶ã ‡ãŠ½¹¾ãî›ÔãÃ ‡ãŠãñ ½ããƒ‰ãŠãñ ‡ãŠ½¹¾ãî›À •ã¶ãÀñÍã¶ã
‡ãŠ½¹¾ãî›ÔãÃ ¼ããè ‡ãŠÖã •ãã Ôã‡ãŠ¦ãã Öõý

Ôã½ã¾ã ‡ãŠãÊã - 1975 Ôãñ ‚ãã•ã ¦ã‡ãŠ ý
 ›ñ‡ã‹¶ããñÊããù•ããè- ½ããƒ‰ãŠãñ¹ãÆãñÔãñÔãÀ, VLSL ‡ãŠã „¹ã¾ããñØã ‡ãŠÀ¦ãñ

Ööý
 †‡ã‹•ããè‡ã‹¾ãîÍã¶ã Ô¹ããè¡- ¹ãÆã ä¦ã Ôãõ‡ãâŠ¡ 100 ãä½ããäÊã¾ã¶ã

ƒâÔ›È‡ã‹Íã¶Ôã ¦ã‡ãŠý
 ¼ããÓãã†ú- ÖãƒÃ ÊãñÌãÊã ‡ãŠãè Ôã¼ããè ¼ããÓãã†ú Íãããä½ãÊã Ööý
 ¹ãŠãñ©ãÃ •ã¶ãÀñÍã¶ã ‡ãŠ½¹¾ãîÔãÃ ½ãò ƒ¶ã¹ãì›/‚ãã…›¹ãì› „¹ã‡ãŠÀ¥ã

(ãä¡ÌããƒÃÔãñÔã) „¹ã¾ããñØã ãä‡ãŠ† •ãã¦ãñ Ööý ¾ãñ ‚ã¦¾ãã£ãìãä¶ã‡ãŠ Öãñ¦ãñ
Öö •ãõÔãñ-
‚ããùãä¹›‡ãŠÊã Àãè¡ÔãÃ- ¾ãÖ Ôã½ãîÞãñ ¡ã‡ã‹¾ãî½ãò› ‡ãñŠ ‡ãŠãâ›ñ›ÈÔã ‚ããØãñ
‡ãŠãè ¹ãÆãñÔãñãäÔãâØã ‡ãñŠ ãäÊã† ½ãñ¶ã ½ãñ½ããñÀãè ‡ãŠãè ›ÈãâÔã¹ãŠÀ ‡ãŠÀ Ôã‡ãŠ¦ãã
Öõý
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 ‚ããùãä¡¾ããñ ›ãä½ãÃ¶ãÊÔã- ƒÔã‡ãñŠ ́ ãÀã ‡ãŠãñƒÃ ‡ãŠ½¹¾ãî›À ‡ãñŠ ½ãã£¾ã½ã

Ôãñ ºãã¦ãÞããè¦ã ‡ãŠÀ Ôã‡ãŠ¦ãã Öõý
 ØãÆããä¹ãŠ‡ã‹Ôã ›ãä½ãÃ¶ãÊã- ƒÔã‡ãñŠ „¹ã¾ããñØã Ôãñ ‚ããù¹ãÀñ›À ØãÆããä¹ãŠ‡ã‹Ôã ãä¡›ñÊÔã

‚ããõÀ ãä¹ã‡ã‹ÞãÔãÃ ‡ãŠ½¹¾ãî›À ‡ãŠãñ ›ÈãâÔã¹ãŠÀ ‡ãŠÀ Ôã‡ãŠ¦ãã Öõý
 ƒÔã •ã¶ãÀñÍã¶ã ‡ãñŠ ½ãÖ¦Ìã¹ãî¥ãÃ ‡ãŠ½¹¾ãî›ÔãÃ CDC ÔããƒÃºãÀ

170, †¹¹ãÊã, ½ãñ‡ãñŠ¶ã›ãñÔã IBM PC, PC-XT ‚ããõÀ PC-
AT Öõý

¹ããúÞãÌããè •ã¶ãÀñÍã¶ã-
 ƒÔã •ã¶ãÀñÍã¶ã ¹ãÀ ‡ãŠƒÃ ªñÍããò ‡ãñŠ ‚ã¶ãñ‡ãŠ Ìãõ—ãããä¶ã‡ãŠ ‡ãŠã½ã

‡ãŠÀ ÀÖñ Ööý
 ‡ãŠ½¹¾ãî›À ‡ãŠãè ªìãä¶ã¾ãã ½ãò ÔãÌãÃÑãñÓŸ ºã¶ã‡ãŠÀ „¼ãÀ¶ãñ ‡ãñŠ ãäÊã†

•ãã¹ãã¶ã ¶ãñ ‡ãŠ½¹¾ãî›ÔãÃ ‡ãŠãè ¹ããúÞãÌããè •ã¶ãÀñÍã¶ã ‡ãŠãè ¹ãÖÊã ‡ãŠãèý
ƒÔã‡ãŠãè ãäÌãÍãñÓã¦ãã†ú-
 ƒÔã½ãò ¶ãñÞãìÀÊã ÊãöØÌãñ•ã ¹ãÆãñÔãñãäÔãâØã ãäÔãÔ›½ã ‡ãŠã „¹ã¾ããñØã ãä‡ãŠ¾ãã

Øã¾ãã Öõý
 ƒÔã‡ãñŠ ¶ããù¶ã ¶¾ãî½ãñãäÀ‡ãŠ ãä¹ã‡ã‹ÞãÔãÃ ‚ããõÀ ØãÆã¹ã‹Ôã ‡ãŠãè ¹ãÆãñÔãñÔã

ãä‡ãŠ¾ããý
 ƒÔã½ãò ¹ãñÀñÊãÊã ¹ãÆãñÔãñÔããäÔãâØã ‚ããõÀ VVLSI ¦ã‡ãŠ¶ããè‡ãŠ ‡ãŠã

„¹ã¾ããñØã ÖãñØããý
 ƒÔã½ãò ƒ¶ã‡ãŠã ¹ããñ›ó¡ ‚ãããä›Ã¹ãŠãèãäÍã¾ãÊã ƒâ›ñÊããè•ãòÔã (AI) ‡ãŠã

„¹ã¾ããñØã ÖãñØããý
ºãñãäÔã‡ãŠ ‡ãŠ½¹¾ãî›À ‚ããùØãó¶ããƒ•ãñÍã¶ã
 Ôã½ã¾ã ‡ãñŠ Ôãã©ã-Ôãã©ã ‡ãŠ½¹¾ãî›ÔãÃ ‡ãŠã ‚ãã‡ãŠãÀ-¹ãÆ‡ãŠãÀ, ‡ãŠã¾ãÃ

àã½ã¦ãã, ãäÌãÍÌãÔã¶ããè¾ã¦ãã ‚ããõÀ ‡ãŠãè½ã¦ã ºãªÊã¦ããè ÀÖãè Öö, Êãñãä‡ãŠ¶ã
Ìããù¶ã ¶¾ãî½ãõ¶ã ´ãÀã Ô›ãñ¡Ã ¹ãÆãñØãÆã½ã ‡ãŠãè ‚ãÌã£ããÀ¥ãã ¹ãÀ
‚ãã£ãããäÀ¦ã ºãìãä¶ã¾ããªãè ¦ã‡ãÃŠÔã½½ã¦ã ºã¶ããÌã› (Ô›È‡ã‹ÞãÀ) ‡ãŠ¼ããè
¶ãÖãé ºãªÊããý

 ¾ãî•ãÔãÃ ‡ãñŠ ãäÊã† Àãù ƒ¶ã¹ãì› ¡ã›ã ‡ãŠãñ ƒ¹ãŠãó½ãñÍã¶ã (•ãã¶ã‡ãŠãÀãè)
½ãò ºãªÊã¶ãñ ‡ãñŠ ãäÊã† Ôã¼ããè ‡ãŠ½¹¾ãî›À ãäÔãÔ›½Ôã ãä¶ã½¶ããäÊããäŒã¦ã
¹ããúÞã ½ãîÊã¼ãî¦ã ‚ããù¹ãÀñÍã¶Ôã ‡ãŠãñ ¹ãîÀã ‡ãŠÀ¦ãñ Ööý

 Inputting- ‡ãŠ½¹¾ãî›ÔãÃ ãäÔãÔ›½ã ½ãò ¡ã›ã ‚ããõÀ ƒâÔ›È‡ã‹ÍãâÔã
‡ãŠãñ ƒâ›À ‡ãŠÀ¶ãñ ‡ãŠã ¹ãÆãñÔãñÔãý

 Storing- ¡ã›ã ‚ããõÀ ƒâÔ›È‡ã‹ÍãâÔã ‡ãŠãñ ÔãñÌã (ÔãâØãÆÖãè¦ã)
‡ãŠÀ¶ãã, ãä•ãÔãÔãñ •ãºã ¼ããè •ãÂÀ¦ã ¹ãü¤ñ „¶ã‡ãŠãè ¹ãÆãÀâãä¼ã‡ãŠ ¾ãã
‚ããä¦ããäÀ‡ã‹¦ã ¹ãÆãñÔãñãäÔãâØã ‡ãŠãè •ãã Ôã‡ãŠ¦ããè Öõý

 Processing- „¹ã¾ããñØããè •ãã¶ã‡ãŠãÀãè ½ãò ºãªÊã¶ãñ ‡ãñŠ ãäÊã†
¡ã›ã ‡ãŠã Øããä¥ã¦ããè¾ã (‚ã©ãÃ½ãñãä›‡ãŠ) ‚ãã¹ãÀñÍãâÔã (•ãõÔãñ- •ããñü¡,
Üã›ãÌã, Øãì¥ãã, ¼ããØã ‚ãããäª) ¾ãã ¦ãããä‡ãÃŠ‡ãŠ (Êããùãä•ã‡ãŠÊã)
‚ããù¹ãÀñÍãâÔã (¦ãìÊã¶ãã†ú •ãõÔãñ ‡ãñŠ ºãÀãºãÀ, Ôãñ ‡ãŠ½ã, Ôãñ •¾ããªã
‚ãããäª) ‡ãŠÀ¶ããý

 Outputing- ¾ãî•ãÀ ‡ãñŠ ãäÊã† ãä¹ãÆâ›ñ¡ ãäÀ¹ããñ›Ã› ¾ãã ãäÌã•ãì‚ãÊã
ãä¡Ô¹Êãñ •ãõÔããè „¹ã¾ããñØããè •ãã¶ã‡ãŠãÀãè ¾ãã ¹ããäÀ¥ãã½ã (ãäÀ•ãÊ›áÔã)
ªñ¶ãñ ‡ãŠãè ¹ãÆãä‰ãŠ¾ãã (¹ãÆãñÔãñÔã)ý

 Controlling- „¹ãÀãñ‡ã‹¦ã Ôã¼ããè ‚ããù¹ãÀñÍãâÔã ãä‡ãŠÔã ‰ãŠ½ã ¾ãã
¦ãÀãè‡ãñŠ Ôãñ ÖãòØãñ, „¶ã‡ãŠã ãä¶ãªóÍã ªñ¶ããý

‡ãŠ½¹¾ãî›ÔãÃ ‡ãŠãè ¾ãîãä¶ã›

ƒ¶ã¹ãì› ¾ãîãä¶ã›- ƒ¶ã¹ãì› ¾ãîãä¶ã› ´ãÀã ãä¶ã½¶ã ‡ãŠã¾ãÃ ¹ãîÀñ ãä‡ãŠ†
•ãã¦ãñ Öö-

 ¾ãÖ ºããÖÀ Ôãñ ¹ãÆªã¶ã ãä‡ãŠ† •ãã¶ãñ ÌããÊãñ ¡ã›ã ‚ããõÀ ƒâÔ›È‡ã‹ÍãâÔã
‡ãŠãñ ÔÌããè‡ãŠãÀ ‡ãŠÀ¦ããè (¹ãü¤¦ããè) Öõý

 ƒ¶ã ƒâÔ›È‡ã‹ÍãâÔã ‚ããõÀ ¡ã›ã ‡ãŠãñ ¾ã.Ö ‡ãŠ½¹¾ãî›À ́ ãÀã ÔÌããè‡ãŠãÀ
‡ãŠÀ¶ãñ ¾ããñØ¾ã Â¹ã ½ãò ºãªÊã¦ããè Öõý

 ‚ããØãñ ‡ãŠãè ¹ãÆãñÔãñãäÔãâØã ‡ãñŠ ãäÊã† ¾ãÖ ¹ããäÀÌããä¦ãÃ¦ã ¡ã›ã ‚ããõÀ
ƒâÔ›È‡ã‹ÍãâÔã ‡ãŠãñ ‡ãŠ½¹¾ãî›À ãäÔãÔ›½ã ‡ãŠãñ ªñ¦ããè Öõý

‚ãã„›¹ãì› ¾ãîãä¶ã›

 ¾ãÖ ‡ãŠ½¹¾ãî›À ‡ãñŠ ´ãÀã ºã¶ãã† Øã† ¹ããäÀ¥ãã½ããò ‡ãŠãñ ÔÌããè‡ãŠãÀ
‡ãŠÀ¶ãã Öõ, •ããñ ‡ãŠãñ¡ ‡ãñŠ Â¹ã ½ãò Öãñ¦ãñ Öö ‚ããõÀ ƒÔããäÊã† ¾ãÖ
ÔãÀÊã¦ãã¹ãîÌãÃ‡ãŠ Ö½ããÀñ ´ãÀã Ôã½ã¢ãñ ¶ãÖãé •ãã Ôã‡ãŠ¦ãñ Ööý

 ¾ãÖ ‡ãŠãñ¡ñ¡ ¹ããäÀ¥ãã½ã ‡ãŠãñ ½ãã¶ãÌã ́ ãÀã ¹ãü¤ñ •ãã¶ãñ ¾ãã ÔÌããè‡ãŠãÀ
‡ãŠÀ¶ãñ ÌããÊãñ Â¹ã ½ãò ¹ããäÀÌã¦ããä¦ãÃ¦ã ‡ãŠÀ¦ãã Öõý

 ¾ãÖ ¹ããäÀÌããä¦ãÃ¦ã ¹ããäÀ¥ãã½ã (Results) ‡ãŠãñ ºããÖÀãè ªìãä¶ã¾ãã
‡ãŠãñ ¹ãÆªã¶ã ‡ãŠÀ¦ãã Öõý

Storage Unit- Ô›ãñÀñ•ã ¾ãîãä¶ã› ‡ãŠã ãä¶ããäÍÞã¦ã ‡ãŠã¾ãÃ ãä¶ã½½ã
‡ãŠãñ ÔãâØãÆÖ¥ã (Ô›ãñÀ) ‡ãŠÀ¶ãã Öõ-

 ãä‰ãŠ¾ãã¶Ìã¾ã¶ã ‡ãñŠ ãäÊã† ‚ããÌãÔ¾ã‡ãŠ ¡ã›ã Ìã ãä¶ãªñÃÍãý
 ¹ãÆãñÔãñãäÔãâØã ‡ãñŠ ½ã£¾ãÌã¦ããê ¹ããäÀ¥ãã½ãý
 ¹ãÆãñÔãñãäÔãâØã ‡ãñŠ ¹ãŠãƒ¶ãÊã ¹ããäÀ¥ãã½ã, ‚ãã„›¹ãì› ãä¡ÌããƒÔã ½ãò

‚ãã¶ãñ Ôãñ ¹ãÖÊãñ ‡ãñŠ ¹ããäÀ¥ãã½ãý
Ôã¼ããè ‡ãŠ½¹¾ãî›ÔãÃ ‡ãŠãè Ô›ãñÀñ•ã ¾ãîãä¶ã› ‡ãŠãñ ªãñ ¹ãÆ‡ãŠãÀ ‡ãñŠ

Ô›ãñÀñ•ã ½ãò ãäÌã¼ã‡ã‹¦ã ãä‡ãŠ¾ãã Øã¾ãã Öõý
1. Primary Storage- ƒÔã‡ãŠãñ ½ãñ¶ã ½ãñ½ããñÀãè ¼ããè ‡ãŠÖ¦ãñ Ööý
 ƒÔã‡ãŠã „¹ã¾ããñØã ƒâÔ›È‡ãŠÍã¶Ôã, ¡ã›ã ‚ããõÀ ¹ãÆãñÔãñãäÔãâØã Ôãñ ¹ãÆã¹¦ã

Result ‡ãŠãñ Ô›ãñÀ ‡ãŠÀ¶ãñ ½ãò ãä‡ãŠ¾ãã •ãã¦ãã Öõý
 ¾ãñ Information ½ãñ¶ã Memory ‡ãñŠ Chip's Circuity ½ãò

ƒÊãñ‡ã‹›Èãùãä¶ã‡ãŠ Â¹ã ½ãò ªÍããƒÃ •ãã¦ããè Öõ ‚ããõÀ Ôãñ¶›ÈÊã ¹ãÆãñÔãñãäÔãâØã
¾ãîãä¶ã› ƒÔãñ ¦ãñ•ã Øããä¦ã Ôãñ ¹ãÆ¦¾ãàã (Direct)  Â¹ã Ôãñ †‡ã‹ÔãñÔã
‡ãŠÀ¦ããè Öõý

 Primary Storage ÔãîÞã¶ãã‚ããò ‡ãŠã ÔãâØãÆÖ ¦ã‡ãŠ ¦ã‡ãŠ ‡ãŠÀ¦ããè
Öõ, •ãºã ¦ã‡ãŠ ‡ãŠ½¹¾ãî›À ãäÔãÔ›½ã ÞããÊãî Öõý •ãõÔãñ Öãè ‡ãŠ½¹¾ãî›À
ãäÔãÔ›½ã ºãâª Öãñ •ãã¦ãã Öõ, Primary Storage ½ãò ÔãâØãÆÖ
‡ãŠãè ØãƒÃ ÔãîÞã¶ãã†ú Ôã½ãã¹¦ã Öãñ •ãã¦ããè Öõý

 Ôãã½ãã¶¾ã¦ã: Primary Storage ‡ãŠãè Storage àã½ã¦ãã
Ôããèãä½ã¦ã Öãñ¦ããè Öõý

 ½ããù¡¶ãÃ ‡ãŠ½¹¾ãî›À ãäÔãÔ›½ã ‡ãŠã Primary Storage
Ôãñ½ããè‡ãŠ¶›È‡ã‹›À ãä¡ÌããƒÃÔãñÔã ‡ãŠã ºã¶ãã Öãñ¦ãã Öõý
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2. Secondary Storage- ƒÔã‡ãŠãñ ‚ããùãä‡ã‹•ãÊãÀãè Ô›ãñÀñ•ã ¼ããè

¼ããè ‡ãŠÖã •ãã¦ãã Öõý Primary Storage ‡ãŠãè Ôããè½ãã‚ããò ‡ãñŠ
‡ãŠãÀ¥ã ƒÔã‡ãŠã „¹ã¾ããñØã ãä‡ãŠ¾ãã •ãã¦ãã Öõý

 Secondary Storage- Ôãã½ãã¶¾ã¦ã: ¹ãÆãñØãÆã½ã ƒ¶Ô›È‡ã‹ÍãâÔã
¡ã›ã ‚ããõÀ „¶ã ‡ãŠã¾ããó ‡ãŠãè ÔãîÞã¶ãã†ú, ãä•ã¶ã ¹ãÀ ‡ãŠ½¹¾ãî›À
‚ã¼ããè ‡ãŠã¾ãÃÀ¦ã ¶ãÖãé Öõ, ¹ãÀ¶¦ãì ºããª ½ãò ¹ãÆãñÔãñÔãÔãÃ ‡ãñŠ ãäÊã†
ãä•ã¶ã‡ãŠãè ‚ããÌãÍ¾ã‡ãŠ¦ãã Öãñ¦ããè Öõ, ‡ãŠãñ Ô›ãñÀ ‡ãŠÀ¦ãã Öîú
‚ããä£ã‡ãŠ¦ãÀ „¹ã¾ããñØã Öãñ¶ãñ ÌããÊãã Secondary Storage
medium ½ãñØã¶ãñãä›‡ãŠ ãä¡Ô‡ãŠ Öõý

 Arithmetic Logic Unit (ALU)- ¾ãÖ ‡ãŠ½¹¾ãî›À ‡ãŠã ÌãÖ
Ô©ãã¶ã Öõ, •ãÖãú ¹ãÀ ƒ¶Ô›È‡ã‹Íã¶Ôã ‡ãŠã ÌããÔ¦ããäÌã‡ãŠ Â¹ã ½ãò
†ãä‡ã‹•ã‡ã‹¾ãìÍã¶ã Öãñ¦ãã Öõý

 ALU ½ãò Øã¥ã¶ãã†ú Ôã½¹ã¸ã ‡ãŠãè •ãã¦ããè Öõ ‚ããõÀ Ôã¼ããè ¦ãìÊã¶ãã†ú
(ãä¶ã¥ãÃ¾ã) ¼ããè ‡ãŠãè •ãã¦ããè Ööý

 ¹ãÆãñÔãñãäÔãâØã Ôãñ ¹ãÖÊãñ Primary Storage ½ãò ÔãâØãÆÖ ãä‡ãŠ¾ãñ
Øã† ¡ã›ã ‚ããõÀ ƒâÔ›È‡ã‹Íã¶ã ‡ãŠãñ •ãºã ‚ããõÀ •ãõÔãñ ‚ããÌãÍ¾ã‡ãŠ¦ãã
¹ãü¡¶ãñ ¹ãÀ ALU ‡ãŠãñ ¼ãñ•ããè •ãã¦ããè Öõ, •ãÖãú ¹ãÀ „¶ã‡ãŠãè
¹ãÆãñÔãñãäÔãâØã Öãñ¦ããè Öõý

 ALU ½ãò „¦¹ã¸ã Öì† ½ã£¾ãÌã¦ããê ¹ããäÀ¥ãã½ã ‡ãŠãñ ¹ãì¶ã: Ìãã¹ãÔã
¹ãÆãƒ½ãÀãè Ô›ãñÀñ•ã Ôãñ ALU ‚ããõÀ Ìãã¹ãÔã Ô›ãñÀñ•ã ½ãò ‡ãŠƒÃ
ºããÀ ‚ãã •ãã Ôã‡ãŠ¦ãã Öõý

 ‡ãŠ½¹¾ãî›À ́ ãÀã ãä¶ãÓ¹ãããäª¦ã ãä‡ãŠ† •ãã Ôã‡ãŠ¶ãñ ÌããÊãñ ‚ã©ãÃ½ãñãä›‡ãŠ
Ìã Êããùãä•ã‡ãŠ ‚ããù¹ãÀñÍã¶Ôã ‡ãñŠ ¹ãÆ‡ãŠãÀ Ìã ÔãâŒ¾ãã ‡ãŠãñ ALU ‡ãŠãè
ƒâ•ããèãä¶ã¾ããäÀâØã ãä¡•ããƒÃ¶ã ´ãÀã —ãã¦ã ãä‡ãŠ¾ãã •ãã Ôã‡ãŠ¦ãã Öõý

 Ôãã½ãã¶¾ã¦ã: Ôã¼ããè ALU ÞããÀ ºãñãäÔã‡ãŠ ‚ã©ãÃ½ãñãä›‡ãŠ ‚ããù¹ãÀñÍã¶ã
(•ããñü¡, ºãã‡ãŠãè, Øãì¶ãã ‚ããõÀ ¼ããØã) ‚ããõÀ Êããùãä•ã‡ãŠ ‚ããù¹ãÀñÍã¶ã
¾ãã ¦ãìÊã¶ãã, •ãõÔãñ ÊãñÔã ªñ¶ã (Ôãñ œãñ›ã), ƒ‡ã‹ÌãÊã-›î (‡ãñŠ
ºãÀãºãÀ) ØãÆñ› ªñ¶ã (Ôãñ ºãü¡ã) ‡ãŠãñ ãä¶ãÓ¹ãããäª¦ã ‡ãŠÀ¶ãñ ‡ãñŠ ãäÊã†
ãä¡•ããƒÃ¶ã ãä‡ãŠ¾ãñ Øã† Ööý

 Control Unit- ¾ãÖ ¡ã›ã ¹ãÀ ‡ãŠãñƒÃ ÌããÔ¦ããäÌã‡ãŠ ¹ãÆãñÔãñãäÔãâØã
‡ãŠãñ ¹ãîÀã ¶ãÖãé ‡ãŠÀ¦ãã Öõý ‡ãŠ¶›ÈãñÊã ¾ãîãä¶ã› ‡ãŠ½¹¾ãî›À ãäÔãÔ›½ã
‡ãñŠ ‚ã¶¾ã ‡ãŠ½¹ããñ¶ãò›áÔã ‡ãñŠ ãäÊã† Ôãñ¶›ÈÊã ‡ãŠ¶›ÈãñãäÊãâØã ãäÔãÔ›½ã
(CCS) ‡ãŠãè ¦ãÀÖ ‡ãŠã¾ãÃ ‡ãŠÀ¦ãã Öõý

 ¾ãÖ ½ãñ¶ã  ½ãñ½ããñÀãè ½ãò Ô›ãñÀ ãä‡ãŠ† Øã† ¹ãÆãñØãÆã½ã Ôãñ ƒâÔ›È‡ã‹Íã¶ã
¹ãÆã¹¦ã ‡ãŠÀ‡ãñŠ ƒâÔ›È‡ã‹Íã¶Ôã ‡ãŠãñ ƒâ›Àãä¹ãÆâ› ‡ãŠÀ¦ãñ Öì† ãäÔãâØãÊã
•ã¶ãÀñ› ‡ãŠÀ¦ãã Öõ, •ããñ ãäÔãÔ›½ã ‡ãñŠ ‚ã¶¾ã ¾ãîãä¶ã› ‡ãŠãñ „¶Öò
†‡ã‹•ããè‡ã‹¾ãî› ‡ãŠÀ¶ãñ ‡ãŠãè Ìã•ãÖ ºã¶ã¦ãñ Öõý

Ôãñ¶›ÈÊã ¹ãÆãñÔãñãäÔãâØã ¾ãîãä¶ã› (CPU)

 ‡ãŠ½¹¾ãî›À ãäÔãÔ›½ã ‡ãŠãè ‡ãŠ¶›ÈãñÊã ¾ãîãä¶ã› Ìã ‚ã©ãÃ½ãñãä›‡ãŠ
Êããùãä•ãÊã ¾ãîãä¶ã› ‡ãŠãñ †‡ãŠ Ôãã©ã Ôãñ Ôãñ¶›ÈÊã ¹ãÆãñÔãñãäÔãâØã ¾ãîãä¶ã›
(CPU)  ‡ãñŠ Â¹ã ½ãò •ãã¶ãã •ãã¦ãã Öõý

 Ôãñ¶›ÈÊã ¹ãÆãñÔãñãäÔãâØã ¾ãîãä¶ã› ‡ãŠ½¹¾ãî›À ãäÔãÔ›½ã ‡ãŠã ãäª½ããØã

Öãñ¦ãã Öõý ‡ãŠ½¹¾ãî›À ãäÔãÔ›½ã ½ãò ¹ãÆ½ãìŒã Øã¥ã¶ãã†ú Ìã ¦ãìÊã¶ãã†ú
Ôãñ¶›ÈÊã ¹ãÆãñÔãñãäÔãâØã ¾ãîãä¶ã› ½ãò ‡ãŠãè •ãã¦ããè Öõ ‚ããõÀ Ôãñ¶›ÈÊã
¹ãÆãñÔãñãäÔãâØã ‡ãŠ½¹¾ãî›À ‡ãŠãè ‚ã¶¾ã ¾ãîãä¶ã›áÔã ‡ãñŠ ‚ããù¹ãÀñÍã¶ã ‡ãñŠ
ãä‰ãŠ¾ãã¶Ìã¾ã¶ã Ìã ãä¶ã¾ãâ̈ ã¥ã ‡ãñŠ ãäÊã† ¼ããè ãä•ã½½ãñªãÀ Öãñ¦ãã Öõý

‡ãŠ½¹¾ãî›À ‡ãŠãè ¹ãÆãñÔãñÔããäÔãâØã Øããä¦ã-

 ‡ãŠ½¹¾ãî›À ‡ãŠãè Øããä¦ã ¹ãÀ ãä¶ã¼ãÃÀ Öãñ¦ããè Öõ ‚ã©ããÃ¦ãá ãäÔã ºãã¦ã ¹ãÀ
ãä‡ãŠ †‡ãŠ Ôãõ‡ãâŠ¡ ½ãò CPU ãä‡ãŠ¦ã¶ãñ ãä¶ãªóÍããò ‡ãŠãñ Ôã½¹ã¸ã ‡ãŠÀ
Ôã‡ãŠ¦ãã Öõ ¾ãã Ôãõ‡ãâŠ¡ãò ½ãò CPU ãä‡ãŠ¦ã¶ãñ ‚ããù¹ãÀñÍã¶Ôã ãä¶ãÓ¹ãããäª¦ã
‡ãŠÀ Ôã‡ãŠ¦ãã Öõý
‡ãŠ½¹¾ãî›À ‡ãŠãè ¹ãÆãñÔãñãäÔãâØã Øããä¦ã ‡ãŠãè Øã¥ã¶ãã ‡ãŠÀ¶ãñ ‡ãñŠ ãäÊã†

ãä¶ã½¶ããäÊããäŒã¦ã ƒÃ‡ãŠãƒ¾ããò ‡ãŠã ¹ãÆ¾ããñØã ãä‡ãŠ¾ãã •ãã¦ãã Öõ-
 ãä½ããäÊã¾ã¶Ôã ‚ããù¹ãŠ ƒ¶Ô›È‡ã‹Íã¶ã ¹ãÆãä¦ã Ôãõ‡ãŠü¡ (MIPS)- MIPS

ƒÃ‡ãŠãƒÃ ‡ãŠã ¹ãÆ¾ããñØã Ô‡ãõŠÊãÀ ¹ãÆãñÔãñÔãÔãÃ ‡ãñŠ ãä¶ãÓ¹ããª¶ã ‡ãŠãñ ªÍããÃ¶ãñ
Öñ¦ãì ãä‡ãŠ¾ãã •ãã¦ãã Öõý ¾ãÖ ½ãã¨ãã ¹ãÆãñÔãñÔãÀ ‡ãñŠ ƒâ›ãè•ãÀ
¹ãÀ¹ãŠãùÀ½ãòÔã ‡ãŠãñ ¹ãÆªãäÍãÃ¦ã ‡ãŠÀ¦ããè Öõý

 ãä½ããäÊã¾ã¶Ôã ‚ããù¹ãŠ ¹ã‹Êããñãä›âØã ¹ããùƒ¶› ‚ããù¹ãÀñÍã¶Ôã ¹ãÆãä¦ã Ôãõ‡ãŠ¥¡
(MFLOPS)

 MFLOPS Ìãñ‡ã‹›À ¹ãÆãñÔãñÔãÀ ‡ãñŠ ãä¶ãÓ¹ããª¶ã ‡ãŠãñ ªÍããÃ¦ããè Öõý
ãäÀ¾ãÊã ‡ã‹ÌãããäÊã›ãè ‡ã‹Ìããâãä››ãè ‚ããù¹ãÀñÍã¶Ôã ‡ãñŠ ãä¶ãÓ¹ããª¶ã ‡ãŠãñ
¹ã‹ÊããñãäÀâØã ¹ããƒâ› ¹ãÀ¹ãŠãù½ãòÔã ‡ãŠÖã •ãã¦ãã Öõ ‚ããõÀ ƒÔãñ
MFLOPS ´ãÀã ªÍããÃ¾ãã •ãã¦ãã Öõý

 Êããùãä•ã‡ãŠÊã ƒâ¹ãñŠÀòÔãñÔã ¹ãÆãä¦ã Ôãñ‡ãŠ¥¡ (LIPS)- —ãã¶ã ‚ãã£ãããäÀ¦ã
‡ãŠ½¹¾ãî›Àãò ‡ãŠãè ¹ãÆãñÔãñãäÔãâØã Øããä¦ã ‡ãŠãè Øã¥ã¶ãã ‡ãŠÀ¶ãñ Öñ¦ãì ƒÔã
½ãã¨ãã ‡ãŠã ¹ãÆ¾ããñØã ãä‡ãŠ¾ãã •ãã¦ãã Öõý

 ‡ãŠ½¹¾ãî›À ‡ãŠãè Ìã¡Ã Êãñ¶©ã- ÊããƒºãÆñÀãè ¶ã½ºãÀ ‡ãŠãè ÌãÖ ‚ããä£ã‡ãŠ¦ã½ã
ÔãâŒ¾ãã •ããñ ALU ‡ãñŠ ´ãÀã ÔÌããè‡ãŠã¾ãÃ Öãñ¦ããè Öõ, ‡ãŠ½¹¾ãî›À
‡ãŠãè Ìã¡Ã Êãñ¶©ã ‡ãŠÖÊãã¦ããè Öõý ¾ãÖ CPU ½ãò „¹ããäÔ©ã¦ã
¹ãÆãñÔãñãäÔãâØã àã½ã¦ãã ‡ãŠãñ ªÍããÃ¦ãã Öõý

‡ãŠ½¹¾ãî›À ‡ãŠã ÌãØããê‡ãŠÀ¥ã

 ‡ãŠ½¹¾ãî›Àãò ‡ãŠã ÌãØããê‡ãŠÀ¥ã ãä¶ã½¶ã ¦ããè¶ã ½ãã¹ãª¥¡ãò ¹ãÀ
‚ãã£ãããäÀ¦ã Öãñ¦ãã Öõ-

 „­ñÍ¾ã ¾ãã „¹ã¾ããñØã ‡ãñŠ ‚ã¶ãìÔããÀ
 ¹ãÆ¾ãì‡ã‹¦ã ¦ã‡ãŠ¶ããè‡ãŠ ‡ãñŠ ‚ã¶ãìÔããÀ
 ‚ãã‡ãŠãÀ ‚ããõÀ àã½ã¦ãã ‡ãñŠ ‚ã¶ãìÔããÀ

„­ñÍ¾ã ‡ãñŠ ‚ã¶ãìÔããÀ- ãäÌããä¼ã¸ã ‡ãŠã¾ããô ‡ãŠãñ ¹ãîÀã ‡ãŠÀ¶ãñ ‡ãñŠ
ãäÊã† ‡ãŠ½¹¾ãî›À ‡ãŠãè „¹ã¾ããñãäØã¦ãã ‡ãñŠ ‚ã¶ãìÔããÀ ‡ãŠ½¹¾ãî›À ‡ãñŠ ãä¶ã½¶ã
ªãñ ¹ãÆ‡ãŠãÀ Öãñ¦ãñ Öö-
1. Ôãã½ãã¶¾ã „­ñÍ¾ã ÌããÊãñ ‡ãŠ½¹¾ãî›ÔãÃ - ƒâÔ›È‡ã‹Íã¶ã ‡ãñŠ

‚ã¶ãìÔããÀ Ôãã½ãã¶¾ã ‚ããÌãÍ¾ã‡ãŠ¦ãã‚ããò •ãõÔãñ- ‚ã‡ãŠã„âãä›âØã,
ƒ¶ãÌããùƒãäÔãâØã, ƒ¶ãÌãñÊ›ãè, ãäÌã‰ãŠ¾ã ‡ãñŠ ãäÌãÍÊãñÓã¥ã ‚ãããäª
‡ãñŠ ãäÊã† ‡ãŠã¾ãÃ ‡ãŠÀ¶ãñ ÌããÊãñ ‡ãŠ½¹¾ãî›Àãò ‡ãŠãñ •ã¶ãÀÊã ¹ãÀ¹ãÔã
‡ãŠ½¹¾ãî›ÔãÃ ‡ãŠÖã •ãã¦ãã Öõý
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 Ôãã½ãã¶¾ã¦ã: ‡ãŠã¾ããÃÊã¾ããò, ãäÍãàãã ‡ãñŠ ãäÊã†, Ì¾ãÌãÔãã¾ã ‚ããõÀ

‚ã¶¾ã †¹Êããè‡ãñŠÍã¶ããò ½ãò „¹ã¾ããñØã ãä‡ãŠ† •ãã¶ãñ ÌããÊãñ Ôã¼ããè
‡ãŠ½¹¾ãî›ÔãÃ •ã¶ãÀÊã ¹ãÀ¹ãÔã ‡ãŠ½¹¾ãî›ÔãÃ ‡ãŠÖÊãã¦ãñ Ööý

2. ãäÌãÍãñÓã  „­ñÍ¾ã  ÌããÊãñ  ‡ãŠ½¹¾ãî›ÔãÃ- ãäÌããäÍãÓ› ‡ãŠã¾ããô •ãõÔãñ
Ìãõ—ãããä¶ã‡ãŠ †¹Êããè‡ãñŠÍã¶Ôã ‚ããõÀ ãäÀÔãÞãÃ, Ô¹ãñÔã †¹Êããè‡ãñŠÍã¶Ôã,
½ããõÔã½ã ¼ããäÌãÓ¾ãÌãã¥ããè, ½ãñãä¡‡ãŠÊã ¡ã¾ãØ¶ããñãäÔ›‡ãŠ ƒ¦¾ãããäª ‡ãñŠ
ãä¶ãÓ¹ããª¶ã ‡ãñŠ ãäÊã† ºã¶ãã† Øã† ‡ãŠ½¹¾ãî›ÔãÃ ‡ãŠãñ Ô¹ãñÍãÊã ¹ãÀ¹ãÔã
‡ãŠ½¹¾ãî›À ‡ãŠÖã •ãã¦ãã Öõý
¦ã‡ãŠ¶ããè‡ãŠ ‡ãñŠ „¹ã¾ããñØã ‡ãñŠ ‚ã¶ãìÔããÀ ‡ãŠ½¹¾ãî›ÔãÃ ‡ãŠãñ ãä¶ã½¶ã

¦ããè¶ã ¹ãÆ‡ãŠãÀãò ½ãò ãäÌã¼ãããä•ã¦ã ãä‡ãŠ¾ãã •ãã¦ãã Öõ-
1. †¶ããÊããùØã ‡ãŠ½¹¾ãî›ÔãÃ - ¾ãñ Ìããñ ‡ãŠ½¹¾ãî›ÔãÃ Öõ •ããñ Ôã¼ããè ¹ãÆ‡ãŠãÀ

‡ãñŠ ‡ãŠã¾ããô ‡ãñŠ ãäÊã† ¶ã Öãñ‡ãŠÀ ‡ãìŠœ ãä¶ããäÍÞã¦ã ‡ãŠãäŸ¶ã ‡ãŠã¾ããô
‡ãŠãñ ¹ãîÀã ‡ãŠÀ¶ãñ ‡ãñŠ ãäÊã† Öãè ºã¶ãã† Øã† Ööý

 ¾ãÖ ¡ã›ã ¹ãÀ ãä¶ãÀâ¦ãÀ ‡ãŠã¾ãÃ ‡ãŠÀ¦ãñ Öö ‚ããõÀ ÔãâŒ¾ãã‚ããò Ôãñ
¹ãÆ¦¾ãàã Â¹ã Ôãñ ‡ãŠ½¾ãîãä¶ã‡ãñŠ› ¶ãÖãé ‡ãŠÀ¦ãñ Ööý ¾ãñ ‡ãŠ½¹¾ãî›ÔãÃ
‚ã¶¾ã Ìã¦ãÃ½ãã¶ã ãäÔãÔ›½ã ‡ãñŠ ¹ãÀãèàã¥ã ‚ããõÀ ãäÌãÍÊãñÓã¥ã ½ãã¨ã
‡ãñŠ ãäÊã† ‚ã©ãÌãã ¶ã¾ãñ ãäÔãÔ›½ã ‡ãñŠ ãäÌã‡ãŠãÔã ‡ãñŠ ãäÊã† ºã¶ãã†
•ãã¦ãñ Ööý

 ¾ãÖ ‡ãŠã„âãä›âØã ‡ãñŠ ‚ãÊããÌãã ¹ããäÀ½ãã¹ã¶ã ‡ãñŠ ‡ãŠã¾ãÃ Ôã½¹ã¸ã ‡ãŠÀ¦ãñ Ööý
 ¾ãÖ ãä¼ã¸ã¦ãã (0 ‚ã©ãÌãã 1) ‡ãñŠ ‚ãÊããÌãã ‡ãŠãä¶›¶¾ãî‚ãÔã

ãäÔãØ¶ãÊÔã ‡ãŠã „¹ã¾ããñØã ‡ãŠÀ¦ãñ Ööý „ªã. ©ã½ããÃ½ããè›À,
Ô¹ããè¡ãñ½ããè›À, Öãƒ¡Èãñ½ããè›À ƒ¦¾ãããäªý

2. ãä¡ãä•ã›Êã ‡ãŠ½¹¾ãî›ÔãÃ- ãä¡ãä•ã›Êã ‡ãŠ½¹¾ãî›À ÌãÖ ãäÔãÔ›½ã
Öõ, •ããñ ãäÌããä¼ã¸ã ¹ãÆ‡ãŠãÀ ‡ãñŠ •ããä›¡Êã ‡ãŠ½¹¾ãî›ñÍã¶ãÊã ‡ãŠã¾ããô
‡ãŠã ãä¶ãÓãã¹ãª¶ã ‡ãŠÀ¦ãã Öõý

 ãä¡ãä•ã›Êã ‡ãŠ½¹¾ãî›ÔãÃ, ºãã¾ã¶ãÀãè ¶ãâºãÀ ãäÔãÔ›½ã ‡ãŠã „¹ã¾ããñØã
‡ãŠÀ¦ãñ Öö, ãä•ãÔã½ãò ªãñ ãä¡ãä•ã› ‚ã©ããÃ¦ã 0 ‚ããõÀ 1 Öãñ¦ããè Öõý

 ºãã¾ã¶ãÀãè ãä¡ãä•ã› ‡ãŠãñ ãäºã› ‡ãŠÖã •ãã¦ãã Öõý ãä¡ãä•ã›Êã
‡ãŠ½¹¾ãî›À ½ãò ÔãîÞã¶ãã‚ããò ‡ãŠãñ ãäºã›áÔã ‡ãñŠ Ôã½ãîÖ ½ãò ¹ãÆªãäÍãÃ¦ã
ãä‡ãŠ¾ãã •ãã¦ãã Öõý

 ¾ãÖ ãäÌããä¼ã¸ã ¹ãÆ‡ãŠãÀ ‡ãñŠ ‚ã¶ãñ‡ãŠ •ããä›Êã ‡ãŠã¾ããô ‡ãŠãñ ¹ãîÀã ‡ãŠÀ¦ãñ
Öö ‚ããõÀ ¶ãõÞãÀ ½ãò ƒ¶›Àñãä‡ã‹›Ìã Öãñ¦ãñ Ööý

 ¾ããäª ‡ãŠãñƒÃ †ùÀÀ ì¦¹ã¸ã Öãñ¦ããè Öõ, ¦ããñ Ö½ã ƒÔã‡ãñŠ ƒ¶›Àñãä‡ã‹›Ìã
Øãì¥ã Ôãñ „Ôãñ Ôã½ãã¹¦ã ‡ãŠÀ Ôã‡ãŠ¦ãñ Ööý

 ¾ãÖ Øãì¥ã ÖãƒãäºãÆ¡ ‚ããõÀ †¶ããÊããùØã ‡ãŠ½¹¾ãî›À ½ãò „¹ãÊãº£ã
¶ãÖãé Öãñ¦ãã Öõý

3. ÖãƒãäºãÆ¡ ‡ãŠ½¹¾ãî›À- ¾ãÖ †¶ããÊããùØã ‡ãŠ½¹¾ãî›ÔãÃ ‡ãŠã
‡ãŠãùãä½ºã¶ãñÍã¶ã Öõ, •ããñ ‡ãŠãä¶›¶¾ãî‚ãÔã ãäÔãÔ›½ã ½ãò „¹ã¾ããñØã
ãä‡ãŠ¾ãã •ãã¦ãã Öõ ‚ããõÀ ÌãñÊ¾ãî•ã ‡ãñŠ ÔãâØãÆÖ¥ã, Êããùãä•ã‡ãŠÊã
‚ããù¹ãÀñÍã¶Ôã †Ìãâ ãäÔÌããäÞãâØã •ãõÔãñ ãä¡ãä•ã›Êã ‡ãŠ½¹¾ãî›À ‡ãñŠ ¶ããù¶ã
ãäÊããä¶ã¾ãÀ ãä¡Ô‰ãŠãè› ¹ãŠãèÞãÔãÃ ½ãò ¼ããè ¹ãÆ¾ãì‡ã‹¦ã Öãñ¦ãã Öõý

 ¾ãñ ‡ãŠ½¹¾ãî›À ‚ããä£ã‡ãŠ¦ãÀ ‡ãŠãä¶›¶¾ãî‚ãÔã ¹ãÆãñ¡‡ã‹Íã¶ã ¹Êããâ› •ãõÔãñ
Öãñ¦ãñ Öö ¦ã©ãã „¶ã Ô©ãã¶ããò ¹ãÀ •ãÖãú ãäÔãØ¶ãÊã ‡ãŠãè ¦ãÀÖ ¡ã›ã
¼ããè ‡ãŠ½¹¾ãî›À ‡ãñŠ ‚ãâªÀ ¹ãÆÌãñÍã ‡ãŠÀ¦ãñ Ööý ƒ¶ã‡ãŠã ¹¾ããñØã Öãñ¦ãã

Öõý †¹Êããè‡ãñŠÍã¶ã ‡ãñŠ àãñ̈ ã-¶¾ãîãä‡ã‹Êã¾ãÀ ¹ããùÌãÀ ¹Êããâ›áÔã, ½ããƒÄÔã
ƒ¦¾ãããäªý

‚ãã‡ãŠãÀ Ìã àã½ã¦ãã ‡ãñŠ ‚ã¶ãìÔããÀ

‡ãŠ½¹¾ãî›À ‡ãŠãñ „Ôã‡ãñŠ ‚ãã‡ãŠãÀ ‡ãñŠ ‚ãã£ããÀ ¹ãÀ ¼ããè ÌãØããê‡ãðŠ¦ã
ãä‡ãŠ¾ãã •ãã Ôã‡ãŠ¦ãã Öõý

‚ãã‡ãŠãÀ ‡ãñŠ ‚ãã£ããÀ ¹ãÀ ‡ãŠ½¹¾ãî›À ‡ãŠã ÌãØããê‡ãŠÀ¥ã ãä¶ã½¶ã
¹ãÆ‡ãŠãÀ Ôãñ ãä‡ãŠ¾ãã •ãã¦ãã Öõ-
 Micro Computer- ºãÖì¦ã Öãè Ôãã½ãã¶¾ã ¹ãÆ‡ãŠãÀ ‡ãñŠ

‡ãŠ½¹¾ãî›ÔãÃ ½ããƒ‰ãŠãñ ‡ãŠ½¹¾ãî›À Öãñ¦ãñ Ööý ¾ãñ ¹ããñ›ÃºãÊã ¹ãÔãÃ¶ãÊã
‡ãŠ½¹¾ãî›À Öãñ¦ãñ Ööý

 ƒ¶ã œãñ›ñ ‡ãŠ½¹¾ãî›ÔãÃ ½ãò ‡ãñŠÌãÊã †‡ãŠ ãäÞã¹ã Öãñ¦ããè Öõý ½ããƒ‰ãŠãñ
‡ãŠ½¹¾ãî›À ‡ãŠãè ¡ã›ã ›ÈãâÔã¹ãŠÀ ‡ãŠãè ‚ããõÔã¦ã ªÀ 5 ÊããŒã
ºããƒÃ›ÈÔã ¹ãÆãä¦ã Ôãõ‡ãâŠ¡ Öãñ¦ããè Öõý

 ƒÔã½ãò 8, 16, 32 ¾ãã 64 ãäºã› Ìã¡Ã Êãò©ã ÀŒã Ôã‡ãŠ¦ãã Öõý
 ƒÔã‡ãŠã ãäÌã‡ãŠãÔã 1970 ½ãò ¹ãÆãÀâ¼ã Öì‚ãã ƒÔã‡ãŠã ãäÌã‡ãŠãÔã

‚ããƒÃºããè†½ã ‡ãŠ½¹ã¶ããè ¶ãñ ãä‡ãŠ¾ããý
 ½ããƒ‰ãŠãñ ‡ãŠ½¹¾ãî›ÔãÃ ‡ãŠãñ 2 ¼ããØããò ½ãò „¹ããäÌã¼ãããä•ã¦ã ãä‡ãŠ¾ãã

•ãã Ôã‡ãŠ¦ãã Öõý
 Home Computer- ¾ãÖ ½ãìŒ¾ã¦ã: ¹ãÆãñ¹ãñŠÍã¶ãÊã •ããä›Êã

‡ãŠã¾ããô  ‡ãŠãè ‚ã¹ãñàãã Öãùºããè•ã ‚ããõÀ Øãñ½Ôã ŒãñÊã¶ãñ ‡ãñŠ Ôãã£ã¶ã
Ööý ƒÔã½ãò Keyboard Öãñ¦ãã Öõ, •ããñ †‡ãŠ ºããù‡ã‹Ôã ½ãò CPU
‡ãñŠ Ôãã©ã ƒâãä›ØãÆñ›ñ¡ Öãñ¦ãã Öõ ¾ãÖ Ôãã£ããÀ¥ã ›ñãäÊããäÌã•ã¶ã ¦ã©ãã
½ãÊ›ãè½ããèãä¡¾ãã ãäÔãÔ›½ã ‡ãñŠ Ôãã©ã ƒâ›À¹ãñŠÔã ‡ãŠÀ¦ãã Öõý ƒÔã½ãò
ãäÌããä¼ã¸ã ‡ãŠ½¹ã¾ãî›À Ôãò›ÔãÃ ‚ããõÀ ÜãÀãò ½ãò ½ã¶ããñÀâ•ã¶ã ¦ã©ãã
›Èñãä¶ãâØã ‡ãñŠ ãäÊã† „¹ã¾ããñØã ½ãò Êãã¾ãã •ãã¦ãã Öõý Apple-II,
IBM PC Junicr ƒ¦¾ãããäª ƒ¶ã ‡ãŠ½¹¾ãî›ÔãÃ ‡ãñŠ „ªã. Öõý

 Personal Computers- ƒ¶ã ‡ãŠ½¹¾ãî›ÔãÃ ‡ãŠãñ œãñ›ñ
ãäºã•ã¶ãñÔã ¾ãîãä¶ã› ‚ããõÀ ‚ããùãä¹ãŠÔã ‚ããù›ãñ½ãñÍã¶ã ‡ãñŠ ãäÊã† ãä¡•ããƒÃ¶ã
ãä‡ãŠ¾ãã •ãã¦ãã Öõý PC ‡ãŠã ãäÌããä¼ã¸ã àãñ̈ ããò ½ãò „¹ã¾ããñØã ãä‡ãŠ¾ãã
•ãã¦ãã Öõ, •ãõÔãñ- ãäºã•ã¶ãñÔã ‚ããõÀ ¹ãÆãñ¹ãñŠÍã¶ãÊã †¹Êããè‡ãñŠÍã¶ã,
‡ãŠ½¹¾ãî›À Êããä¶ãÄØã, ƒÊãñ‡ã‹›Èãùãä¶ã‡ãŠ Ô¹ãÆñ¡ Íããè›, Ìã¡Ã ¹ãÆãñÔãñãäÔãâØã,
‚ã‡ãŠã„âãä›âØã  Ìã ›ñÊããè ‡ãŠ½¹ã¾ãîãä¶ã‡ãñŠÍã¶ã ƒ¦¾ãããäªý

 ‡ãìŠœ ¹ãÆ½ãìŒã ¹ããèÔããè (PC) ãä¶ã½ããÃ¦ãã ‡ãŠ½¹ã¶ããè Öö- IBM,
Lenovo, Apple, Cojmpaq, Janith, HCL, HP
ƒ¦¾ãããäªý

 PC ‡ãŠã ãäÌã‡ãŠãÔã 1981 ½ãò Öì‚ãã ãä•ãÔã½ãò ¹ãÆãñÔãñÔãÀ 8088 ‡ãŠã
¹ãÆ¾ããñØã ãä‡ãŠ¾ãã Øã¾ããý ƒÔã½ãò Öãù¡Ã ãä¡Ô‡ãŠ ¡ÈãƒÌã ÊãØãã‡ãŠÀ
„Ôã‡ãŠãè àã½ã¦ãã ºãü¤ã¾ããè Øã¾ããè ¦ã©ãã ƒÔãñ PC- Personal
Computer Extended Technology) ¶ãã½ã ãäª¾ãã
Øã¾ããý

 Ìã¦ãÃ½ãã¶ã ¹ããèü¤ãè ‡ãñŠ Ôã¼ããè Personal Computer ‡ãŠãñ PC
†›ãè Öãè ‡ãŠÖã •ãã¦ãã Öõý

 Mini Computer - Mini Computer ‚ãã‡ãŠãÀ ½ãò Micro
Computer Ôãñ ºãü¡ñ Öãñ¦ãñ Öõ ‚ããõÀ „¶ã‡ãŠãè ¹ãÆãñÔãñãäÔãâØã Ô¹ããè¡
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¼ããè ‚ããä£ã‡ãŠ ¦ãñ•ã Öãñ¦ããè Öõý ƒ¶ã‡ãŠãè ãäÔãâØãÊã ãäÞã¹ã ½ãò ½ããäÊ›¹ãÊã
¹ãÆãñÔãñãäÔãâØã ¾ãîãä¶ã› Öãñ¦ããè Öõý

 ¾ãñ Ôãã½ãã¶¾ã¦ã: 16, 24, 32 ¾ãã 64 ãäºã›áÔã ‡ãŠãè Ìã¡Ã Êãò©ã ‡ãŠã
„¹ã¾ããñØã ‡ãŠÀ¦ãñ Ööý

 ãä½ã¶ããè ‡ãŠ½¹¾ãî›À ‡ãŠãè ¡ã›ã ›ÈãâÔã¹ãŠÀ Àñ› ÊãØã¼ãØã 4 ãä½ããäÊã¾ã¶ã
ºããƒÃ›áÔã ¹ãÆãä¦ã Ôãõ‡ãñŠ¥¡ Öãñ¦ããè Öõý

 ¾ãñ 15 Ôãñ 25 ›ãä½ãÃ¶ãÊããò ‡ãŠãñ †‡ãŠ Ôãã©ã Ôã½ã©ãÃ¶ã ¹ãÆªã¶ã ‡ãŠÀ¦ãã Öõý
 ‡ãìŠœ ½ãÖ¦Ìã¹ãî¥ãÃ Mini Computer ½ãõØ¶ã½ã VAX ‚ããõÀ

½ããƒ›ãè¹ãÆñŠ½ã Öõý
3. Mainframe Computer- ¾ãÖ ¹ãñÀñÊãÊã ¹ãÆãñÔãñãäÔãâØã ‡ãŠãè àã½ã¦ãã

ÀŒã¶ãñ ÌããÊããè ºãÖì¦ã ºãü¡ãè ½ãÍããè¶ã Öõý ƒÔã ½ãÍããè¶ã ‡ãŠãè ¡ã›ã
Ô©ãã¶ããâ¦ãÀ¥ã ‡ãŠãè ªÀ 8 ãä½ããäÊã¾ã¶ã ºããƒÃ›áÔã / Ôãõ‡ãŠ¥¡ Öõý

 ¾ãÖ Ôãã½ãã¶¾ã¦ã: 24, 32, 48 ‚ããõÀ 64 ãäºã›áÔã ‡ãŠãè Ìã¡Ã Êãò©ã
‡ãŠã „¹ã¾ããñØã ‡ãŠÀ¦ããè Öõý

 Mainframe Computer ‡ãŠãñ ‡ãñŠ¶³ãè¾ã ¡ã›ã ¹ãÆãñÔãñãäÔãâØã
•ãõÔãñ ›Èñ¶ã ãäÀ•ãÌãóÍã¶ã ãäÔãÔ›½ã Ìã †¾ãÀÊããƒÃ¶Ôã ãäÀ•ãÌãóÍã¶ã
‡ãñŠ ãäÊã† ¹ãÆ¾ãì‡ã‹¦ã ãä‡ãŠ¾ãã •ãã¦ãã Öõý

 Mainframe computer 500 terminals ‡ãŠãè ÔãÖã¾ã¦ãã
ªñ Ôã‡ãŠ¦ãã Öõý

‡ãìŠœ ½ãÖ¦Ìã¹ãî¥ãÃ Mainframe Computer FDM-3090,
VAX8842 ‚ããõÀ UNIVAC Öõý

4. Super Computer- ¾ãÖ Mainframe Computer ‡ãŠãè
‚ã¹ãñàãã ‚ããä£ã‡ãŠ ¦ãñ•ã ‚ããõÀ Íããä‡ã‹¦ãÍããÊããè Öãñ¦ãñ Öõý

 ƒ¶ã‡ãŠãè ¹ãÆãñÔãñãäÔãâØã Øããä¦ã 400MIPS-10.000MIPS ‡ãŠãè
ÑãâŒãÊãã ½ãò Öãñ¦ããè Öõ, Ìã¡Ã Êãò©ã 64-96 ãäºã›, ½ãñ½ããñÀãè àã½ã¦ãã
256 MB ¦ã©ãã ‚ããä£ã‡ãŠ, Öã¡Ã ãä¡Ô‡ãŠ ‡ãŠãè àã½ã¦ãã 1000 MB
¦ã©ãã ‚ãã ä£ã‡ãŠ ‚ãã õÀ ½ãÍãã è¶ã Ôãã¾ã‡ãŠÊã ›ãƒÃ½ã 4-6
Nonsecond (NS) Öãñ¦ãã Öõý

 ƒ¶ã‡ãŠãè ¹ã‹Êããñãä›âØã ¹ããùƒÄ› ƒâÔ›È‡ã‹Íã¶ã ¹ãÆãä¦ã Ôãõ‡ãŠ¥¡ (FLPS) ªÀ
Ôãã½ãã¶¾ã¦ã: 10 ØããèØãã ¹ã‹Êããù¹Ôã ¹ãÆãä¦ã Ôãñ‡ãŠ¥¡ Ôãñ ‚ããä£ã‡ãŠ Öãñ¦ããè Öõý

 ƒ¶ã‡ãŠã „¹ã¾ããñØã ½ããõÔã½ã ¼ããäÌãÓ¾ãÌãã¥ããè, Öãä©ã¾ããÀãò, Œããñ•ã ‚ããõÀ
ãäÌã¼ããØã, Àãù‡ãŠãä›âØã, †¾ãÀãñ¡ã¾ã¶ãããä½ã‡ã‹Ôã, ÔããèÔ½ããñÊããù•ããè, †›ãùãä½ã‡ãŠ,
¶¾ãîãä‡ã‹Êã‚ãÀ ‚ããõÀ ¹Êãã•½ãã ãä¹ãŠãä•ã‡ã‹Ôã ½ãò ãä‡ãŠ¾ãã •ãã¦ãã Öõý

 Super Computer ‡ãñŠ „ªã. CRAY-3 (‡ãâŠ›ÈãñÊã ¡ã›ã
‡ãŠãù¹ããóÀñÍã¶ã ‡ãñŠ ́ ãÀã ãäÌã‡ãŠãäÔã¦ã) SX-2 (ãä¶ã¹¹ããñ¶ã ƒÊãñãä‡ã‹›È ‡ãŠãù¹ããóÀñÍã¶ã,
•ãã¹ãã¶ã ‡ãñŠ ´ãÀã ãäÌã‡ãŠãäÔã¦ã), SX-3R ƒ¦¾ãããäª Öõý

Öã¡ÃÌãñ¾ãÀ

 ‡ãŠ½¹¾ãî›À ‡ãñŠ ¼ããõãä¦ã‡ãŠ Üã›‡ãŠãò ‡ãŠãñ Öã¡ÃÌãñ¾ãÀ ‡ãñŠ Â¹ã ½ãò •ãã¶ãã
•ãã¦ãã Öõý

 •ãºã Ö½ã ‡ãŠ½¹¾ãî›À ãäÔãÔ›½ã ‡ãŠãñ ªñŒãñ Öö ¦ãºã Ö½ã ÌããÔ¦ãÌã ½ãò
‡ãŠ½¹¾ãî›À Öã¡ÃÌãñ¾ãÀ ‡ãŠãñ ªñŒã ÀÖñ Öãñ¦ãñ Ööý

 ƒ¶ã Ôã¼ããè Þããè•ããò ‡ãŠãñ †‡ãŠ Ôãã©ã ãä½ãÊãã‡ãŠÀ Öã¡ÃÌãñ¾ãÀ ‡ãñŠ
Â¹ã ½ãò •ãã¶ãã •ãã¦ãã Öõý

 ¾ãñ Öã¡ÃÌãñ¾ãÀ ¾ãîãä¶ã›áÔã, „­ñÍ¾ã ‡ãŠãñ ¹ãÆã¹¦ã ‡ãŠÀ¶ãñ ‡ãñŠ ãäÊã†
ƒâÔ›È‡ã‹Íã¶ã ‡ãñŠ ´ãÀã ãä¶ãªóãäÍã¦ã ‡ãŠãè •ãã¦ããè Öõý

¹ãŠ½ãÃÌãñ¾ãÀ

 ¶ãƒÃ ¦ã‡ãŠ¶ããè‡ãŠãò ‡ãñŠ ãäÌã‡ãŠãÔã ‚ããõÀ Öã¡ÃÌãñ¾ãÀ ‡ãŠãè ÊããØã¦ã ½ãò
‡ãŠ½ããè ‡ãñŠ Ôãã©ã ‚ãã•ã‡ãŠÊã Floppy, CD, Disk, Taps
ƒ¦¾ãããäª ‡ãñŠ ‚ãÊããÌãã ‚ã¶ãñ‡ãŠ ‡ãŠ½¹¾ãî›À „¦¹ããª‡ãŠãò ´ãÀã Àãè¡
‚ããñ¶ãÊããè ½ãñ½ããñÀãè (ROM) ¹ãÀ ¼ããè Ôããù¹ã‹›Ìãñ¾ãÀ „¹ãÊãº£ã
‡ãŠÀã¾ãã •ãã ÀÖã Öõý

 ¾ãÖ Àãñ½ã ãäÞã¹ã ‡ãŠ½¹¾ãî›À ãäÔãÔ›½ã ½ãò ÔãÀÊã¦ãã¹ãîÌãÃ‡ãŠ •ãìü¡
•ãã¦ããè  Öõ ‚ããõÀ Öã¡ÃÌãñ¾ãÀ ‡ãŠã †‡ãŠ ¼ããØã ºã¶ã •ãã¦ããè Öõý

 ¾ãÖ Ôããù¹›Ìãñ¾ãÀ ¹ãÆãä¦ãÔ©ãã¹ã¶ã Öã¡ÃÌãñ¾ãÀ Öõ ‚ããõÀ RoM ½ãò
ÔãâØãÆãäÖ¦ã Öãñ¦ãã Öõý

Ôããù¹›Ìãñ¾ãÀ

 ‡ãŠ½¹¾ãî›À ‡ãŠãñ ‡ã‹¾ãã ‡ãŠÀ¶ãã Öõ, ‡ãõŠÔãñ ‡ãŠÀ¶ãã Öõ ‚ããõÀ ‡ãŠºã
‡ãŠÀ¶ãã Öõ, ƒÔã‡ãñŠ ãäÊã† ƒâÔ›È‡ã‹Íã¶ã ‡ãŠãè ‚ããÌãÍ¾ã‡ãŠ¦ãã Öãñ¦ããè
Öõý

 ƒ¶ã ‡ãŠã¾ããô ‡ãŠãñ ¹ãîÀã ‡ãŠÀ¶ãñ ÌããÊãñ ƒâÔ›È‡ã‹Íã¶ã ‡ãŠã Ôã½ãîÖ ¹ãÆãñØãÆã½ã
‡ãŠÖÊãã¦ãã Öõý

 ƒÔã ¹ãÆ‡ãŠãÀ ¹ãÆãñØãÆã½ããò ‡ãŠã ÌãÖ Ôã½ãîÖ •ããñ ‡ãŠ½¹¾ãî›À ‡ãŠãè
Øããä¦ããäÌããä£ã¾ããò ‡ãŠãñ ÔãâÞãããäÊã¦ã Ìã ãä¶ã¾ãâãä¨ã¦ã ‡ãŠÀ¦ãã Öõ,
Ôããù¹ã‹›Ìãñ¾ãÀ ‡ãŠÖÊãã¦ãã Öõý

 Ôããù¹ã‹›Ìãñ¾ãÀ Íãºª ‡ãñŠ ‚ã¶ã¦ØãÃ¦ã ãäÔãÔ›½ã Ôããù ¹ã‹›Ìãñ¾ãÀ Ìã
¾ãî•ãÔãÃ ¹ãÆãñØãÆã½ã ªãñ¶ããò ‚ãã¦ãñ Ööý

 ãäÔãÔ›½ã Ôããù¹ã‹›Ìãñ¾ãÀ ‡ãñŠ ‚ã¶¦ãØãÃ¦ã ‚ããù¹ãÀñãä›âØã ãäÔãÔ›½ã,
‚ãÔãñ½ºãÊãÀ, ‡ãŠ½¹ããƒÃÊãÀ, ƒ¶›À¹ãÆñ›À, ãä¡ÌããäØãâØã ¹ãÆãñØãÆã½Ôã,
›ñ‡ã‹Ôã› †ãä¡›À ƒ¦¾ããªãè ‚ãã¦ãñ Ööý

Ôããù¹ã‹›Ìãñ¾ãÀ ‡ãŠãñ ãä¶ã½¶ã ¹ãÆ‡ãŠãÀ Ôãñ ÌãØããê‡ãðŠ¦ã ãä‡ãŠ¾ãã •ãã Ôã‡ãŠ¦ãã Öõ-
 ãäÔãÔ›½ã Ôããù¹›Ìãñ¾ãÀ- ¾ãÖ †ñÔãã ¹ãÆãñØãÆã½Ôã Öõ, •ããñ ‡ãŠ½¹¾ãî›À

ãäÔãÔ›½ã ‡ãñŠ ÔãâÞããÊã¶ã ‡ãŠãñ ãä¶ã¾ãâãä̈ ã¦ã ‡ãŠÀ¶ãñ ½ãò ¹ãÆ¾ãì‡ã‹¦ã Öãñ¦ãñ
Öö ‚ããõÀ ¾ãñ ¹ãÆãñØãÆã½ã ‡ãŠã¾ãÃ ªàã¦ãã¹ãîÌãÃ‡ãŠ ‡ãŠÀ¶ãñ ½ãò ½ãªª ‡ãŠÀ¦ãñ
Ööý

 ¾ãñ ¹ãÆãñØãÆã½ã ‡ãŠ½¹¾ãî›À ‡ãñŠ ãäÌããäºã¸ã Üã›‡ãŠãò ‡ãŠãñ †‡ãŠ Ôãã©ã ‡ãŠã½ã
‡ãŠÀ¶ãñ ‡ãñŠ ãäÊã† Ôãî̈ ãºã® ‡ãŠÀ¦ãñ Ööý

 ƒÔã‡ãŠã ‚ããØãñ ãä ¹ãŠÀ ÌãØããê‡ãŠÀ¥ã ‚ããù ¹ãÀñãä›âØã ãäÔãÔ›½ã
Ôããù¹ã‹›Ìãñ¾ãÀ, ›ÈãÔãÊãñ›À, ‡ãŠ½¹ããƒÃÊãÀ, ‚ãÔãñ½ºãÊãÀ, ƒâ›À¶ãñ›
ƒ¦¾ãããäª ‡ãñŠ Â¹ã ½ãò ãä‡ãŠ¾ãã •ãã Ôã‡ãŠ¦ãã Öõý

 †¹Êããè‡ãñŠÍã¶ã Ôããù¹ã‹›ñ¾ãÀ- ¾ãÖ ‡ãŠ½¹¾ãî›ÔãÃ ‡ãŠãñ ‡ãìŠœ Output
•ãõÔãñ- ãä¶ããäÍÞã¦ã ƒ¶Ìãñ¶›Èãè ‡ãŠ¶›ÈãñÊã ãäÀ¹ããñ›ÃáÔã, ½ãñãä¡‡ãŠÊã
‚ã‡ãŠã„ãä¶›âØã ‡ãñŠ •ããä›Êã ‡ãŠã¾ãÃ ƒ¦¾ãããäª ‡ãŠÀ¶ãñ ‡ãñŠ ¾ããñØ¾ã
ºã¶ãã¦ãã Öõý

ƒÔãñ ªãñ ¼ããØããò ½ãò ÌãØããê‡ãðŠ¦ã ãä‡ãŠ¾ãã •ãã Ôã‡ãŠ¦ãã Öõ-
1. ‡ãŠÔ›½ããƒ¶ã•¡ †¹Êããè‡ãñŠÍã¶ã Ôããù¹ã‹›Ìãñ¾ãÀ - ¾ãÖ ¹ãÆãñØãÆã½ÔãÃ ‡ãñŠ ´ãÀã

ãäÊã‡ãŠã Øã¾ãã †ñÔãã ¹ãÆãñØãÆã½ã Öõ, •ããñ ¾ãî•ãÔãÃ ‡ãñŠ ãäÊã† ‡ãìŠœ Ôãìãä¶ããäÍÞã¦ã
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•ããä›Êã ‡ãŠã¾ããô ‡ãŠãñ ‰ãŠ½ã Ôãñ ãä¶ãÓ¹ããª¶ã ‡ãŠÀ¦ãã Öõý Ôãã½ãã¶¾ã¦ã: ¾ãñ Ìãñ
¹ãÆãñØãÆã½ã Öãñ¦ãñ Ööý •ããñ ãä‡ãŠÔããè ‡ãŠ½¹ã¶ããè ‡ãñŠ ãäÊã† †‡ãŠ ¾ãã ‚ã¶¾ã ¹ãõ‡ãñŠ•ã
‡ãŠãñ Ôãâ¾ããñãä•ã¦ã ‡ãŠ¶ãñ ½ãò ¹ãÆ¾ãì‡ã‹¦ã Öãñ¦ãñ Ööý

2. Standard Application Software- ƒÔãñ ãäÌãÍãñÓã—ã
Ôããù¹›Ìãñ¾ãÀ ¹ãÆãñØãÆã½ãÔãÃ ´ãÀã ‚ã¶ãñ‡ãŠ ¾ãî•ãÀãò ‡ãñŠ ½ã£¾ã „¦¹ã¸ã
Öãñ¶ãñ ÌããÊããè Ôãã½ãã¶¾ã Ôã½ãÔ¾ãã‚ããò ‡ãŠãñ ÖÊã ‡ãŠÀ¶ãñ ‡ãñŠ ãäÊã†
ãäÌã‡ãŠãäÔã¦ã ãä‡ãŠ¾ãã •ãã¦ãã Öõý „ªã. Ms-Office, WordStar
ƒ¦¾ãããäªý

3. Computer ‡ãñŠ „¹ã¾ããñØã ‡ãŠãñ ¦ÌããäÀ¦ã Øããä¦ã ¹ãÆªã¶ã ‡ãŠÀ¶ãñ
‚ããõÀ ÔãÀÊããè‡ãðŠ¦ã ‡ãŠÀ¶ãñ ‡ãñŠ ãäÊã† •ã¶ãÀÊã ¹ãÀ¹ãÔã ¹ãÆãñØãÆã½ããò
‡ãŠãè Utility's ‡ãŠãè Ì¾ãã¹ã‡ãŠ ãäÌããäÌã£ã¦ãã Öõý

 ¾ãñ ƒ½¹ãÆîÌ¡ ãäÔãÔ›½ã ¹ãÀ¹ãŠãùÀ½ãòÔã „¹ãÊãº£ã ‡ãŠÀã‡ãŠÀ ¹ãÆãñØãÆããä½ãâØã
ªàã¦ãã ‡ãŠãñ Ôãì£ããÀ¦ãñ Ööý

Utility Program ãä¶ã½¶ãã¶ãìÔããÀ Öõ-
 ãä¡Ô‡ãŠ ãä¡¹ãÆñØã½ãñ¶›À (Disk Defragmenter) - Ôãã½ãã¶¾ã¦ã:

ãäÔãÔ›½ã ½ãò ¹ãŠãƒÊãò Ô¹ãñÔã ‡ãŠãè „¹ãÊãº£ã¦ãã ‡ãñŠ ‚ã¶ãìÔããÀ Œãâãä¡¦ã
‚ãÌãÔ©ãã ½ãò Ô›ãñÀ ÀÖ¦ããè Ööý

 ƒÔã ¹ãÆ‡ãŠãÀ ¾ãñ ¹ãŠãƒÃÊãò Ô‡ãñŠ›¡Ã (ãäºãŒãÀñ) Â¹ã ½ãò Ô›ãñÀ Öãñ¦ããè
Öõý ‡ãŠ½¹¾ãî›À ‡ãŠãè ‡ãŠã¾ãÃàã½ã¦ãã ‡ãŠãñ ºãü¤ã¶ãñ ‡ãñŠ ãäÊã† ¹ãŠãƒÊã
‡ãñŠ Ôã¼ããè ãäÖÔÔããò ‡ãŠãñ ‡ãŠ¼ããè-‡ãŠ¼ããè Disk Defragmenter
‡ãŠãè ÔãÖã¾ã¦ãã ‡ãŠãñ Þãì¶ã-Þãì¶ã ‡ãŠÀ ƒ‡ãŠ›áŸã ‡ãŠÀ¶ãã ‚ããÌãÍ¾ã‡ãŠ
Öãñ¦ãã Öõý

 ƒÔã‡ãŠã ¹ãÆ½ãìŒã ‡ãŠã¾ãÃ Œãâãä¡¦ã ¾ãã ãäºãŒãÀñ (Ô‡ãñŠ›¡Ã) ÖìƒÃ ãäÔ©ããä¦ã
½ãò ÔãâØãÆÖãè¦ã ¹ãŠãƒÊã ‡ãñŠ Ôã¼ããè ãäÖÔÔããò ‡ãŠãñ ƒ‡ã‹‡ãŠ›áŸã ‡ãŠÀ
„¶Öò Defragment ‡ãŠÀ¶ãã Öãñ¦ãã Öõý

 Virus Scanner and Removers- Computer
Virus, Biological Virus ‡ãŠãè ¦ãÀÖ Öãè Öãñ¦ãñ Öö, •ããñ ÍããèÜãÆ¦ãã
Ôãñ „¦¹ã¸ã Öãñ¦ãñ Öö ‚ããõÀ àããä¦ã ¹ãÖìâÞãã¦ãñ Ööý

 ÌããÔ¦ãÌã ½ãò Compter Virus †‡ãŠ Program Öõ, •ããñ ¹ãÆãñØãÆã½ã
‡ãñŠ ãä¶ãÓ¹ããª¶ã Öãñ¶ãñ ¹ãÀ ¾ãã ãäÔãÔ›½ã ‡ãñŠ ‚ããù¶ã Öãñ¶ãñ ¹ãÀ ‚ã¹ã¶ãñ
‚ãã¹ã ¹ãõŠÊã¦ãñ Ööý

 ãäÌããä¼ã¸ã ¹ãÆ‡ãŠãÀ ‡ãñŠ Ìãã¾ãÀÔã ½ããõ•ãîª Öö, •ãõÔãñ ºãî› Ôãñ‡ã‹›À
Ìãã¾ãÀÔã, ¹ãŠãƒÃÊã Ìãã¾ãÀÔã ƒ¦¾ãããäªý

 Virus Protection Systems Ôãã½ãã¶¾ã¦ã: ¦ããè¶ã ¹ãÆ‡ãŠãÀ
‡ãñŠ Öö- ºãî› ½ããùãä¶ã›ÔãÃ, ¹ããƒÃÊã ½ããùãä¶ã›ÔãÃ ‚ããõÀ ãä¡Ô‡ãŠ Ô‡ãñŠ¶ãÀý

 Disk Scanner, Hard Disk Ìã Floppy Disk ‡ãŠãñ ¹ãÀŒã¶ãñ
‡ãŠãè ÔãìãäÌã£ãã ¹ãÆªã¶ã ‡ãŠÀ¦ãã Öõý

†ÊØããñãäÀ©ã½ã (Algorithm)

 ƒÔã Íãºª ‡ãŠãñ ƒâÔ›È‡ã‹Íã¶ã ‡ãñŠ „Ôã ãäÔã‡ã‹ÌãòÔã ‡ãñŠ Â¹ã ½ãò Ôã½ã¢ãã
•ãã Ôã‡ãŠ¦ãã Öõ, ãä•ã¶Öò ƒÔã ¹ãÆ‡ãŠãÀ Ôãñ ãä¡•ããƒÃ¶ã ãä‡ãŠ¾ãã •ãã¦ãã
Öõ ãä‡ãŠ ¾ããäª ƒâÔ›È‡ã‹Íã¶Ôã ‡ãŠãñ „Ôããè ‰ãŠ½ã ½ãò ãä¶ãÓ¹ãããäª¦ã ãä‡ãŠ¾ãã
•ãã† ¦ããñ Ìããâãäœ¦ã ¹ããäÀ¥ãã½ã ¹ãÆã¹¦ã Öãñ¦ãã Öõý

 ãä‡ãŠÔããè Ôã½ãÔ¾ãã ‡ãŠãñ Ô›ñ¹ã-ºãã¾ã-Ô›ñ¹ã ãäÌããä£ã ‡ãñŠ ‚ã¶ãìÔããÀ
ÖÊã ‡ãŠÀ¶ãã Öãè †ÊØããñãä©ã½ã ‡ãŠÖÊãã¦ãã Öõý

ãäÌãÍãñÓã¦ãã†ú-
 †‡ãŠ ¾ãã ‚ããä£ã‡ãŠ ƒâÔ›È‡ã‹Íã¶ã ºãÖì¦ã ‚ããä£ã‡ãŠ ºããÀ ¶ãÖãé ªãñÖÀã¶ãã

ÞãããäÖ†ý ƒÔãÔãñ ¾ãÖ ãä¶ããäÍÞã¦ã ÖãñØãã ãä‡ãŠ ‚ãâ¦ã¦ã: †ÊØããñãäÀ©ã½ã
Ôã½ãã¹¦ã Öãñ •ãã†Øããý

 ƒâÔ›È‡ã‹Íã¶Ôã ‡ãñŠ ãä¶ãÓ¹ãããäª¦ã Öãñ¶ãñ ‡ãñŠ ºããª ‚ã©ããÃ¦ãá †ÊØããñãäÀ©ã½ã
‡ãŠãñ Ôã½ãã¹¦ã Öãñ¶ãñ ‡ãñŠ „¹ãÀã¶¦ã ƒÞœã¶ãìÔããÀ ¹ããäÀ¥ãã½ã ‚ãÌãÍ¾ã
¹ãÆã¹¦ã Öãñ¶ãã ÞãããäÖ†ý

¹ÊããñÞãã›Ã (Flowchart)

 Flowchart, Algorithum ‡ãŠã †‡ãŠ ãäÞã¨ãã¦½ã‡ãŠ ÔÌãÂ¹ã
Öõ ãä•ãÔã½ãò Ôã½ããèÞãÀ¥ã ãäÌããä¼ã¸ã ºãã‡ã‹ÔãñÔã ‡ãñŠ Â¹ã ½ãò ºã¶ãã¾ãñ
•ãã¦ãñ Öö ¦ã©ãã ƒÔã½ãò Êããùãä•ã‡ãŠÊã ¹ã‹Êããñ ‡ãŠãñ ¹ãÀÔ¹ãÀ •ãìü¡ãè ÖìƒÃ
ÀñŒãã‚ããò ‡ãñŠ ½ãã£¾ã½ã Ôãñ ªÍããÃ¾ãã •ãã¦ãã Öõý

 ºãã‡ã‹ÔãñÔã ãäÌããä¼ã¸ã ‚ããù¹ãÀñÍã¶Ôã ‡ãŠãñ ªÍããÃ¦ãñ Öö ¦ã©ãã †ñÀãñÔãá
„Ôã ÑãâŒãÊãã ‡ãŠãñ ªÍããÃ¦ããè Öõ, ãä•ãÔã ÑãâðŒãÊãã ½ãò ‚ããù¹ãÀñÍã¶Ôã
ãä‡ãŠ† Øã† Ööý •ããñ ¼ããè ãäÞã¨ã½ã¾ã Â¹ã ½ãò ªÍããÃ¾ãã •ãã¦ãã Öõý

 ¹ã‹ÊããñÞãã›Ã †ÊØããñãäÀ©ã½ã ‡ãŠãñ ãäÞã¨ãã¦½ã‡ãŠ Â¹ã ½ãò ¹ãÆªãäÍã4¦ã
‡ãŠÀ¶ãñ ‡ãñŠ ãäÊã† †‡ãŠ ØãÆããä¹ãŠ‡ãŠÊã ›îÊã Öõý

Number Systems

 ¶¾ãî½ãñãäÀ‡ãŠ ‚ããõÀ ‚ãÊ¹ãŠã¶¾ãî½ãñãäÀ‡ãŠ ¡ã›ã ‡ãŠãñ ªÍããÃ¶ãñ ‡ãñŠ ãäÊã†
‡ãìŠœ ºãã¾ã¶ãÀãè ‡ãŠãñ¡áÔã ¹ãÆ¾ããñØã ãä‡ãŠ† •ãã¦ãñ Ööý ƒÔã½ãò BCD
‡ãŠãñ¡áÔã, †‡ã‹ÔãñÔã-3 ‡ãŠãñ¡, Ôãñ-‡ãŠãñ¡, ASCII ‡ãŠãñ¡,
EBCDIC ‡ãŠãñ¡ ƒ¦¾ãããäª ‚ãã¦ãñ Ööý

†‡ãŠ ¶ãâºãÀ ãäÔãÔ›½ã ‡ãŠã Àñãä¡‡ã‹Ôã ‚ã©ãÌãã ºãñÔã-

 †‡ãŠ ¶ãâºãÀ ãäÔãÔ›½ã ‡ãŠã Àñãä¡‡ã‹Ôã ¾ãã ºãñÔã, ¶ã½ºãÀ ãäÔãÔ›½ã
½ãò ¹ãÆ¾ãì‡ã‹¦ã ÔÌã¦ã¶¨ã ‚ãâ‡ãŠ Ìã ¹ãÆ¦ããè‡ãŠ Öãñ¦ãã Öõý

 ¡ñãäÔã½ãÊã ¶ãâºãÀ ãäÔãÔ›½ã Ôãñ Ö½ã Ôã¼ããè ¹ããäÀãäÞã¦ã Ööý ƒÔã‡ãŠã
Àñãä¡‡ã‹Ôã 10 ‡ãŠÖã •ãã Ôã‡ãŠ¦ãã Öõ, ‡ã‹¾ããòãä‡ãŠ ƒÔã½ãò ªÔã ÔÌã¦ã¶¨ã
‚ãâ‡ãŠ 0, 1, 2, 3, 4, 5, 6, 7, 8 ‚ããõÀ 9 Öõý

 ƒÔããè ¹ãÆ‡ãŠãÀ ºãã¾ã¶ãÀãè ¶ãâºãÀ ãäÔãÔ›½ã ½ãò ‡ãñŠÌãÊã ªãñ ÔÌã¦ã¶¨ã
‚ãâ‡ãŠ 0 ‚ããõÀ 1 Öõý ƒÔããäÊã† ƒÔã‡ãŠã Àñãä¡‡ã‹Ôã 2 Öõý ‚ããù‡ã‹›Êã
Ìã Öñ‡ã‹Ôãã¡ñãäÔã½ãÊã ¶ãâºãÀ ãäÔãÔ›½ã ‡ãñŠ Àñãä¡‡ã‹Ôã ‰ãŠ½ãÍã: 8 ‚ããõÀ
16 Öõý

 ‚ãã£ãìãä¶ã‡ãŠ ‡ãŠ½¹¾ãî›À ãäÔãÔ›½ã ‡ãŠã ½ãìŒ¾ã ¦ã¦Ìã ›Èãâãä•ãÔ›À
Öõý ãäÀÊãã¾ããäºãÊ›ãè ‡ãñŠ ãäÊã† ¾ãÖ ãä¡ÌããƒÃÔãñÔã Ö½ãñÍãã ªãñ
‚ãÌãÔ©ãã‚ããò ½ãò Ôãñ †‡ãŠ ½ãò Öãñ¦ãñ Öö, (1) ¾ãã (0) Öõý

 ºãã¾ã¶ãÀãè ¶ãâºãÀ ãäÔãÔ›½ã, •ããñ ‡ãñŠÌãÊã 0 ‚ããõÀ  1 ‡ãñŠ Ôãã©ã
¡ãèÊã ‡ãŠÀ¦ãã Öõ, ‡ãñŠ Ôãã©ã ‡ãŠã¾ãÃ ‡ãŠÀ¶ãñ ÌããÊãñ ‡ãŠ½¹¾ãî›À ‡ãŠã
¹ããäÀ¹ã©ã ƒÔã ¹ãÆ‡ãŠãÀ Öãñ¶ãã ÞãããäÖ† ‡ãŠãè ÌãÖ ¹ÊãÔã ‡ãñŠ ‡ãñŠÌãÊã
ªãñ ãäÌããä¼ã¸ã ÊãñÌãÊã ‡ãŠãñ ãä¶ããä½ãÃ¦ã ‡ãŠÀ Ôã‡ãñŠ ‚ããõÀ ¹ãÖÞãã¶ã Ôã‡ãñŠý

 ¹ãÆ¦¾ãñ‡ãŠ ºã¾ã¶ãÀãè ãä¡ãä•ã› ‚ãâ‡ãŠ (0 ‚ããõÀ 1) ‡ãŠãñ ãäºã› ‡ãñŠ Â¹ã
½ãò •ãã¶ãã •ãã¦ãã Öõý ¾ãñ ãäºã›áÔã ‚ãã¹ãÔã ½ãò ãä½ãÊã‡ãŠÀ †‡ãŠ
ºããƒÃ› ºã¶ãã¦ããè Öõý (8 ãäºã› = 1 ºããƒÃ›)
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¶ã½ºãÀ ãäÔãÔ›½ã ‡ãñŠ ãäÌããä¼ã¸ã ¹ãÆ‡ãŠãÀ
 ¡ñãäÔã½ãÊã ¶ãâºãÀ ãäÔãÔ›½ã - Ìã¦ãÃ½ãã¶ã ¶ã½¶ã ãäÔãÔ›½ã ‡ãŠã ºãñÔã

‚ã©ãÌãã Àñãä¡‡ã‹Ôã 10 Öõý ¾ãÖ ãäÌããä¼ã¸ã ‚ãâ‡ãŠãò (0-9) ¹ãÀ
‚ãã£ãããäÀ¦ã Öõ, ãä•ãÔãñ ‚ãÀñãäºã‡ãŠ ¶¾ãî½ãÀÊÔã ‡ãñŠ Â¹ã ½ãò •ãã¶ãã
•ãã¦ãã Öõý ‚ããä£ã‡ãŠ¦ã½ã ¶¾ãî½ãñãäÀ‡ãŠÊÔã ¹ãÆ¦ããè‡ãŠ ½ãò ¡ñãäÔã½ãÊã
¶ãâºãÀ ãäÔãÔ›½ã ‡ãñŠ ãäÊã¾ãñ ºãñÔã Ôãñ 1 ÌãñÊ¾ãî ‡ãŠ½ã Öãñ¦ãã Öõý

 ¡ñãäÔã½ãÊã ¶ãâºãÀ - 0, 1, 2, 3, 4, 5, 6, 7, 8, 9 Öõý
 ºãã¾ã¶ãÀãè ¶ãâºãÀ ãäÔãÔ›½ã - Øãã›¹ãÆ ñŠ¡ ã äÌãÊãÖ½ã Ìãã¶ã

Êããƒºã¶ããè›áÔã ¶ãñ 17Ìããé Íã¦ããºªãè ½ãò ºãã¾ã¶ãÀãè ¶ãâºãÀ ãäÔãÔ›½ã
‡ãŠãñ ¹ãÆ½ãì‡ãŠ¦ãã Ôãñ ºãü¤ãÌãã ãäª¾ãã ©ããý

 ºãã¾ã¶ãÀãè ¶ãâºãÀ ãäÔãÔ›½ã ‡ãñŠÌãÊã ªãñ ‚ãâ‡ãŠãò, 0 ‚ããõÀ 1 ‡ãŠã
„¹ã¾ããñØã ‡ãŠÀ¦ãã Öõý

 ƒÔã‡ãŠã ‚ãã£ããÀ 2 Öãñ¦ãã Öõ
 ºãã¾ã¶ãÀãè ¶ãâºãÀ 000, 001, 010, 100, 101, 110, 111 Öõý
 ‚ããù‡ã‹›Êã ¶ãâºãÀ ãäÔãÔ›½ã - ÌãÖ ¶ãâºãÀ ãäÔãÔ›½ã ãä•ãÔã‡ãŠã

‚ãã£ããÀ 8 Öãñ¦ãã Öõý ‚ããù‡ã‹›Êã ¶ãâºãÀ ãäÔãÔ›½ã ‡ãñŠ Â¹ã ½ãò
•ãã¶ãã •ãã¦ãã Öõý

 ƒÔã ¶ãâºãÀ ãäÔãÔ›½ã ½ãò „¹ã¾ããñØã Öãñ¶ãñ ÌããÊãñ ‚ãâ‡ãŠ 0 Ôãñ 7 Öõý
 ‚ããù‡ã‹›Êã ¶ãâºãÀ ‡ãŠãñ ºãã¾ã¶ãÀãè ¶ãâºãÀ ãäÔãÔ›½ã ½ãò ¹ãÆªãäÍãÃ¦ã ‡ãŠÀ¶ãñ

‡ãñŠ ãäÊã† ‚ããù‡ã‹›Êã ¶ãâºãÀ ¡ñÔããè½ãÊã ãäÔãÔ›½ã ‡ãñŠ ¹ãÆ¦¾ãñ‡ãŠ ‚ãâ‡ãŠ
‡ãŠãñ 3 ãäºã› ‡ãŠãè ‚ããÌãÍ¾ã‡ãŠ¦ãã Öãñ¦ããè Öõý

 ‚ããù‡ã‹›Êã ¶ãâºãÀ - 0,  1, 3, 4, 5, 6, 7 Öõý
 Öñ‡ã‹Ôãã¡ñãäÔã½ãÊã ¶ãâºãÀ ãäÔãÔ›½ã- Öñ‡ã‹Ôãã¡ñãäÔã½ãÊã ¶ãâºãÀ ãäÔãÔ›½ã

ºãñÔã 16 Ìãã¾ãã ¶ãâºãÀ ãäÔãÔ›½ã Öõý ƒÔã ¶ãâºãÀ ãäÔãÔ›½ã ½ãò
¹ãÆ¾ãì‡ã‹¦ã ‚ãâ‡ãŠ 0 Ôãñ 9 ‚ããõÀ A, B, C, D, E, F Öõý •ãÖãú A
Ôãñ F ‡ãŠãè ¡ñãäÔã½ãÊã ÌãñÊ¾ã ‰ãŠ½ãÍã: 10 Ôãñ 15 Öõý A, 10 ½ãò
ªÍããÃ¦ãã Öõ, B, 11 ½ãò ªÍããÃ¦ãã Öõ ‚ãããäªý

 ºãã¾ã¶ãÀãè ¹ãÆªÍãÃ¶ã ½ãò, ºãã¾ã¶ãÀãè Öñ‡ã‹Ôãã¡ñãäÔã½ãÊã ‡ãñŠ ¹ãÆ¦¾ãñ‡ãŠ
‚ãâ‡ãŠ ‡ãŠãñ 4 ãäºã› (1 ãä¶ãººãÊã) ‡ãñŠ ´ãÀã ¹ãÆªãäÍãÃ¦ã ãä‡ãŠ¾ãã •ãã¦ãã
Öõý ¾ãÖ ªîÔãÀñ ¶ãâºãÀ ãäÔãÔ›½ã ½ãò ‚ããä£ã‡ãŠ ‡ãŠãù½¹ãñ‡ã‹› Öãñ¦ãã Öõý

¡ºãÊã ãä¹ãÆÔããè•ã¶ã ¶ãâºãÀ-
 16 ãäºã› ‡ãñŠ ‡ãŠ½¹¾ãî›À ½ãò, ¹ãÆ¦¾ãñ‡ãŠ Àãä•ãÔ›À ½ãò + 32767

Ôãñ - 32768 ¦ã‡ãŠ ‡ãŠãè Ôããè½ãã ½ãò ¶ãâºãÔãÃ ‡ãŠãñ ªÍããÃ¾ãã •ãã
Ôã‡ãŠ¦ãã Öõý

ÔããƒÄ¡ ºãã¾ã¶ãÀãè ¶ãâºãÀ ãäÔãÔ›½ã -
 ƒÔã Â¹ã ½ãò †‡ãŠ Üã¶ãã¦½ã‡ãŠ ¾ãã ¨ãÉ¥ãã¦½ã‡ãŠ ¶ãââºãÀ ‡ãŠãñ ÔããƒÃ¶ã

ãäºã› ‡ãñŠ ´ãÀã ¹ãÆªãäÍãÃ¦ã ãä‡ãŠ¾ãã •ãã¦ãã Öõý
 ƒÔã‡ãñŠ ºããª ºãã¾ã¶ãÀãè ¹ãŠã½ãÃ ½ãò ƒÔã‡ãŠã ½ãñãäØ¶ã¡È¾ãî› Öãñ¦ãã Öõý

ƒÔã ¹ãÆ‡ãŠãÀ ºãã¾ã¶ãÀãè Â¹ã ½ãò +17 ‡ãŠãñ ãä¶ã½¶ã ¹ãÆ‡ãŠãÀ Ôãñ ªÍããÃ¾ãã
•ãã¦ãã Öõ- Sim Bit - 010001

ãäºã›áÔã

 ãäºã› ‡ãŠãñ ºãã¾ã¶ãÀãè ‚ãâ‡ãŠãò Ôãñ ªÍããÃ¦ãñ Öö ‚ããõÀ ¾ãÖ ÔãîÞã¶ãã‚ããò

‡ãŠãè ÔãºãÔãñ œãñ›ãè ƒÃ‡ãŠãƒÃ Öõý
 ¾ãÖ 0 ¾ãã 1 Öãñ¦ãã Öõý 8-ãäºã› ‡ãŠãè Ô›ÈãéØã ‡ãŠãñ ºããƒÃ› ‡ãŠÖã

•ãã¦ãã Öõý
 ºããƒÃ›, ‡ãŠ½¹¾ãî›À ½ãò †‡ãŠ ãäÔãâØãÊã ¾ãîãä¶ã› ‡ãñŠ Â¹ã ½ãò ‚ããù¹ãÀñ›À

¡ã›ã ‡ãŠãè †‡ãŠ Ôãã½ãã¶¾ã ¾ãîãä¶ã› Öõý
 ‡ãŠ½¹¾ãî›À Íãºª ‡ãŠãè †‡ãŠ ãäºã›áÔã ‡ãŠãè Ô›ÈãéØã Öõý ƒÔã‡ãñŠ ‚ãã‡ãŠãÀ

‡ãŠãñ Ìã¡Ã Êãò©ã ‡ãŠÖã •ãã¦ãã Öõý
 Ìã¡Ã Êãò©ãý ºããƒÃ›, 2 ºããƒÃ›, 4 ºããƒÃ› ¾ãã „ÔãÔãñ ‚ããä£ã‡ãŠ ¼ããè

Öãñ Ôã‡ãŠ¦ããè Öõý

ºããƒÃ›áÔã

 ºããƒÃ› Ôãã½ãã¶¾ã¦ã: ½ããƒ‰ãŠãñ ¹ãÆãñÔãñÔãÀ Ìã ½ããƒ‰ãŠãñ ‡ãŠ½¹¾ãî›À
‡ãñŠ àãñ̈ ããò ½ãò „¹ã¾ããñØã ‡ãŠãè •ãã¦ããè Öõý

 ƒÔã‡ãŠã ‡ãŠãÀ¥ã ¾ãÖ Öõ ãä‡ãŠ ½ããƒ‰ãŠãñ ¹ãÆãñÔãñÔãÀ ‚ããõÀ ½ããƒ‰ãŠãñ
‡ãŠ½¹¾ãî›À ¡ã›ã ‚ããõÀ ÔãîÞã¶ãã‚ããò ‡ãŠãñ ‚ããŸ ãäºã› ‡ãñŠ ‚ãâ‡ãŠãò ‡ãñŠ
Ôã½ãîÖ ‡ãñŠ Â¹ã ½ãò Öò¡Êã Ìã Ô›ãñÀ ‡ãŠÀ¦ãñ Ööý

 ƒÔã ¹ãÆ‡ãŠãÀ ¡ã›ã ‡ãŠãñ 8-ãäºã›, 16-ãäºã›, 32-ãäºã› ‡ãñŠ Ô©ãã¶ã
¹ãÀ ‰ãŠ½ãÍã: 1-ºããƒÃ›, 2-ºããƒÃ›, 3-ºããƒÃ› ‡ãñŠ Â¹ã ½ãò ªÍããÃ¾ãã
•ãã Ôã‡ãŠ¦ãã Öõý

ãä¶ãÓºãÊã

 ÞããÀ ãäºã› ‡ãñŠ Ôã½ãîÖ ‡ãŠãñ ãä¶ãÓºãÊã ‡ãŠÖã •ãã¦ãã Öõý ƒÔã ¹ãÆ‡ãŠãÀ
1 ºããƒÃ› ½ãò ªãñ ãä¶ãÓºãÊã Öãñ¦ãñ Ööý Ö½ãò †‡ãŠ ºããƒÃ› ‡ãŠãñ ªÍããÃ¶ãñ
½ãò ªãñ Öñ‡ã‹Ôãã¡ñãäÔã½ãÊã ‚ãâ‡ãŠãò ‡ãŠãè ‚ããÌãÍ¾ã‡ãŠ¦ãã Öãñ¦ããè Öõý

Êããùãä•ã‡ãŠ Øãñ›

 Êããùãä•ã‡ãŠ Øãñ›, ‡ãŠãù½ºããè¶ãñÍã¶ã Êããùãä•ã‡ãŠ Ôãããä‡ãÃŠ› ‡ãŠã †‡ãŠ
½ãÖ¦Ìã¹ãî¥ãÃ ãäºããäÊ¡âØã ºÊããù‡ãŠ Öõý Êããùãä•ã‡ãŠ Øãñ›áÔã ñ ƒÊãñ‡ã‹›Èãùãä¶ã‡ãŠ
Ôããä‡ãÃŠ› Öãñ¦ãñ Öö, •ããñ Êããùãä•ã‡ãŠ Ôã½ããè‡ãŠÀ¥ããò ãä•ã¶Öò ºãìãäÊã¾ã¶ã
Ôã½ããè‡ãŠÀ¥ã ¼ããè ‡ãŠÖã •ãã¦ãã Öõ, ‡ãŠãñ ‡ãŠã¾ããÃãä¶Ìã¦ã ‡ãŠÀ¦ãñ Ööý

 Ôãã½ãã¶¾ã¦ã: ¦ããè¶ã Êããùãä•ãÊã Øãñ›ÈÔã - Or Øãñ›, and Øãñ› ‚ããõÀ
Not Øãñ› Öãñ¦ãñ Ööý

 ‚ã¶¾ã Êããùãä•ã‡ãŠ Øãñ›áÔã •ããñ ƒ¶ã Øãñ›áÔã Ôãñ ºã¶ãã† •ãã¦ãñ Öö,
„¶Öò ¾ãîãä¶ãÌãÔãÃÊã Øãñ› ¼ããè ‡ãŠÖã •ãã¦ãã Öõý

 ÌãÖ NAND ¶ãñ›, NOR ¶ãñ›, EX-OR Øãñ› ‚ããõÀ EX-
NOR Øãñ› Öãñ¦ãñ Ööý

¹ããùãä•ããä›Ìã ‚ããõÀ ¶ãñØãñãä›Ìã Êããùãä•ã‡ãŠ

 ºãã¾ã¶ãÀãè ÌãñãäÀºãÊã, ªãñ ‚ãÌãÔ©ãã‚ããò ‚ã©ããÃ¦ã `0'  Êããùãä•ã‡ãŠ
Ô›ñ› ‚ããõÀ `1' Êããùãä•ã‡ãŠ Ô›ñ› ½ãò Ôãñ †‡ãŠ ½ãò Öãñ¦ãñ Ööý

 ãä¡ãä•ã›Êã ãäÔãÔ›½ã ½ãò ¾ãñ Êããùãä•ã‡ãŠ Ô›ñ›áÔã ªãñ ãäÌããä¼ã¸ã
ÌããñÊ›ñ•ã ÊãñºãÊÔã ¾ãã ªãñ ãäÌããä¼ã¸ã ‡ãŠÀ¶› ÊãñºãÊã ‡ãñŠ ´ãÀã
ªÍããÃ •ãã¦ããè Öõý

 ¾ããäª ‚ããä£ã‡ãŠ Üã¶ãã¦½ã‡ãŠ ªãñ ÌããñÊ›ñ•ã ¾ãã ‡ãŠÀ¶› ÊãñºãÊã,
Êããùãä•ã‡ãŠ `1' ‡ãŠãñ ªÍããÃ¦ãñ Öö ‚ããõÀ ‡ãŠ½ã Üã¶ãã¦½ã‡ãŠ ªãñ ÊãñºãÊã
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Êããùãä•ã‡ãŠ `0' ‡ãŠãñ ªÍããÃ¦ãñ Öö ¦ãºã Êããùãä•ã‡ãŠ ãäÔãÔ›½ã ‡ãŠãñ
¹ããùãä•ããä›Ìã Êããùãä•ã‡ãŠ ãäÔãÔ›½ã ‡ãŠÖã •ãã¦ãã Öõý

 ¾ããäª ‚ããä£ã‡ãŠ Üã¶ãã¦½ã‡ãŠ ªãñ ÌããñÊ›ñ•ã ¾ãã ‡ãŠÀ¶› ÊãñºãÊã
Êããùãä•ã‡ãŠ `0' ‡ãŠãñ ªÍããÃ¦ãñ Öö ‚ããõÀ ‡ãŠ½ã Üã¶ãã¦½ã‡ãŠ ªãñ ÊãñÌãÊã
`1' ‡ãŠãñ ªÍããÃ¦ãñ Öö ¦ãºã Êããùãä•ã‡ãŠ ãäÔãÔ›½ã ‡ãŠãñ ¶ãñØãñãä›Ìã Êããùãä•ã‡ãŠ
ãäÔãÔ›½ã ‡ãŠÖ¦ãñ Ööý

›Èï©ã ›ñºãÊã (Truth Table)

 †‡ãŠ ›Èï©ã ›ñºãÊã, †‡ãŠ Êããùãä•ã‡ãŠ ãäÔãÔ›½ã ‡ãñŠ ƒ¶ã¹ãì› ºãã¾ã¶ãÀãè
ÌãñãäÀ¾ãñºãÊã ‚ããõÀ „Ôã‡ãñŠ ‚ã¶ãìÂ¹ã ‚ãã…›¹ãì› ‡ãñŠ Ôã¼ããè
Ôã½¼ãããäÌã¦ã Ôãâ¾ããñ•ã¶ããò ‡ãŠãè ÔãîÞããè ‡ãŠãñ ãäªŒãã¦ãã Öõý

 ¾ããäª ºãã¾ã¶ãÀãè ÌãñãäÀ¾ãñºãÊã ƒ¶ã¹ãì› ‡ãŠãè ÔãâŒ¾ãã ‡ãñŠÌãÊã 1 Öõ,
¦ããñ ‚ã©ããÃ¦ãá ‡ãñŠÌãÊã ªãñ ‚ãã…›¹ãì› 0 ‚ããõÀ 1 Öãè Ôã½¼ãÌã Öõý

 ¾ããäª ƒ¶ã¹ãì› ‡ãŠãè ÔãâŒ¾ãã ªãñ Öõ, ¦ããñ ÞããÀ ‚ãã…›¹ãì›
‡ãŠã½ºããè¶ãñÍã¶ã ‚ã©ããÃ¦ãá 00,01, 10 ‚ããõÀ 11 Ôã½¼ãÌã Öõý

 ƒÔã ‡ãŠ©ã¶ã ‡ãŠãñ Ôãã½ãã¶¾ã Â¹ã Ôãñ ƒÔã ¹ãÆ‡ãŠãÀ ‡ãŠÖ Ôã‡ãŠ¦ãñ Öö
ãä‡ãŠ ¾ããäª †‡ãŠ ãä¡ãä•ã›Êã Ôããä‡ãÃŠ› ‡ãñŠ (n) ºãã¾ã¶ãÀãè ƒ¶ã¹ãì›
Öõ, ¦ããñ ƒÔã‡ãŠãè ›Èï©ã ›ñºãÊã ½ãò (2n) ‚ãã…›¹ãì› ‡ãŠãùãä½ºã¶ãñÍã¶ã
Ôã½¼ãÌã ÖãòØãñý

Êããùãä•ã‡ãŠ Øãñ›áÔã

 Êããùãä•ã‡ãŠ Øãñ›áÔã ãä‡ãŠÔããè ãä¡ãä•ã›Êã ãäÔãÔ›½ã ‡ãñŠ ºãÖì¦ã Ôãã½ãã¶¾ã
‚ããõÀ ½ãÖ¦Ìã¹ãî¥ãÃ ãäºããäÊ¡âØã ºÊãã‡ãŠ Öõý ¹ãÆ¦¾ãñ‡ãŠ Êããùãä•ã‡ãŠØãñ›
†‡ãŠ ƒÊãñ‡ã‹›Èãùãä¶ã‡ãŠ Ôããä‡ãÃŠ› Öö, •ããñ ‚ããä£ã‡ãŠ¦ã½ã Ôãã½ãã¶¾ã
Êããùãä•ã‡ãŠ Ôã½ããè‡ãŠÀ¥ããò ‡ãŠãñ ãä‰ãŠ¾ãããä¶Ìã¦ã ‡ãŠÀ¶ãñ ‡ãñŠ ãäÊã† „¹ã¾ããñØã
½ãò Êãã¾ãñ •ãã¦ãñ Öö, ‚ã©ããÃ¦ãá ºããäÊã¾ã¶ã †‡ã‹Ôã¹ãÆñÍã¶ã ý

 Øãñ›áÔã, ãä¡ãä•ã› Ôããä‡ãÃŠ› Öãñ¦ãñ Öö, ‡ã‹¾ããòãä‡ãŠ ƒ¶ã¹ãì› ‚ããõÀ
‚ãã…›¹ãì› ‡ãŠãè ‡ãñŠÌãÊã ªãñ Ô›ñ› ¾ãã ¦ããñ Êããñ (0) ¾ãã ÖãƒÃ (1)
ÌããñÊ›ñ•ã Öãñ¦ããè Öõý

 Øãñ›áÔã ÌããÔ¦ãÌã ½ãò †‡ãŠ Ôããä‡ãÃŠ› Öãñ¦ãã Öõ ãä•ãÔã½ãò †‡ãŠ ¾ãã ñ‡ãŠ
Ôãñ ‚ããä£ã‡ãŠ ƒ¶ã¹ãì› ãäÔãâØ¶ãÊã ¹ãÀ¶¦ãì ‡ãñŠÌãÊã †‡ãŠ ‚ãã…›¹ãì›
ãäÔãâØ¶ãÊã Öãñ¦ãã Öõý

Øãñ›áÔã ãä¶ã½¶ããäÊããäŒã¦ã ¹ãÆ‡ãŠãÀ ‡ãñŠ Öãñ¦ãñ Öö-
ºãñãäÔã‡ãŠ Øãñ›- Øãñ›áÔã ãä•ã¶ã‡ãŠãè ÔãÖã¾ã¦ãã Ôãñ Ö½ã ªîÔãÀñ Ôã¼ããè

Øãñ›áÔã ‡ãŠãñ ãä¡•ããƒÃ¶ã ‡ãŠÀ Ôã‡ãŠ¦ãñ Öö, ºãñãäÔã‡ãŠ Øãñ›áÔã Öãñ¦ãñ Ööý
ƒ¶Öò ¹ãâ¡ã½ãò›Êã Øãñ› ‡ãñŠ ¶ãã½ã Ôãñ ºããè •ãã¶ãã •ãã¦ãã Öõý

ºãñãäÔã‡ãŠ Êããùãä•ã‡ãŠ Øãñ› ‡ãñŠ ¦ããè¶ã ¹ãÆ‡ãŠãÀ Öãñ¦ãñ Öö
(1) OR Øãñ›  (2). AND Øãñ› (3). NOT Øãñ›

OR Øãñ›
¾ãÖ †‡ãŠ Êããùãä•ã‡ãŠ Ôããä‡ãÃŠ› Öõ, ãä•ãÔã½ãò ªãñ ¾ãã ªãñ Ôãñ ‚ããä£ã‡ãŠ

ƒ¶ã¹ãì› ‚ããõÀ †‡ãŠ ‚ãã…›¹ãì› Öãñ¦ãã Öõý
 †‡ãŠ OR Øãñ›  ‡ãŠã Output 0 ‡ãñŠÌãÊã ¦ãºã ÖãñØãã, •ãºã

„Ôã‡ãñŠ Ôã¼ããè Input Êããùãä•ã‡ãŠ 0  ¹ãÀ Öãñý
 ‚ã¶¾ã Ôã¼ããè Ôãâ¼ãããäÌã¦ã ƒ¶ã¹ãì› ‡ãŠãâºããè¶ãñÍã¶ã ‡ãñŠ ãäÊã† Input

1 ÖãñØããý
 OR Øãñ›  ‡ãŠã ¹ãÆ¾ããñØã †‡ãŠ ƒâÔ›È‡ã‹Íã¶ã ãä¡›ñ‡ã‹Íã¶ã ‚ããõÀ ‚ãÊããù½ãÃ

ãäÔãÔ›½ã ‡ãŠãñ ºã¶ãã¶ãñ ½ãò ãä‡ãŠ¾ãã •ãã¦ãã Öõý
AND Øãñ›
¾ãÖ †‡ãŠ Êããùãä•ã‡ãŠ Ôããä‡ãÃŠ› Öõ, ãä•ãÔã½ãò ªãñ ¾ãã ªãñ Ôãñ ‚ããä£ã‡ãŠ

ƒ¶ã¹ãì› ‚ããõÀ †‡ãŠ ‚ãã„›¹ãì› Öãñ¦ãã Öõý
 AND Øãñ› ‚ãã„›¹ãì› `1'  ‡ãñŠÌãÊã ¦ãºã ÖãñØãã, •ãºã ƒÔã‡ãñŠ

Ôã¼ããè ƒ¶ã¹ãì› Êããùãä•ã‡ãŠ `1' ‡ãŠãè Ô›ñ› ½ãò Öãòý
 ‚ã¶¾ã Ôã¼ããè Ôãâ¼ãããäÌã¦ã ƒ¶ã¹ãì› ‡ãŠãâºããè¶ãñÍã¶ã ½ãò ‚ãã…›¹ãì›

Êããùãä•ã‡ãŠ `0'  ÖãñØããý
NOT Øãñ›
 ¾ãÖ †‡ãŠ ãäÔãâØãÊã ƒ¶ã¹ãì› ãäÔãâØãÊã ‚ãã…›¹ãìÀ Êããùãä•ã‡ãŠ Øãñ›

Öõ, ãä•ãÔã‡ãŠã ‚ãã…›¹ãì› Ö½ãñÍãã ƒ¶ã¹ãì› ãäÔãØ¶ãÊã ‡ãñŠ ãäÌã¹ãÀãè¦ã
Öãñ¦ãã Öõý

 ‚ã©ããÃ¦ãá ƒ¶ã¹ãì› 0, ‚ãã…¹ãì› 1 ¹ãÆªã¶ã ‡ãŠÀ¦ãã Öõ Ìã ƒ¶ã¹ãì› 1
Ö½ãñÍãã ‚ãã…›¹ãì› 0 ¹ãÆªã¶ã ‡ãŠÀ¦ãã Öõý ƒÔãñ ‡ãŠãù½¹Êããè½ãòãä›âØã
Ôããä‡ãŠÃ› ¾ãã ƒ¶ãÌããä›ÄØã Ôããä‡ãÃŠ› ¾ãã ¶ãñØãñãä›Ìã Ôããä‡ãÃŠ› ¼ããè ‡ãŠÖã
•ãã¦ãã Öõý

¾ãîãä¶ãÌãÔãÃÊã Øãñ›áÔã
 AND, OR Ìã NOT Øãñ› ºãñãäÔã‡ãŠ Êããùãä•ã‡ãŠ Øãñ› Öõ, •ããñ

ãä‡ãŠÔããè ãäª† Öì† ºãìãäÊã¾ã¶ã Ôã½ããè‡ãŠÀ¥ã ‡ãñŠ ãäÊã† Êããùãä•ã‡ãŠ
Ôããä‡ãÃŠ› ºã¶ãã¶ãñ ½ãò „¹ã¾ããñØã ãä‡ãŠ† •ãã¦ãñ Ööý

 NAND ‚ããõÀ NOR Øãñ›áÔã ‡ãŠãè ½ãìŒ¾ã ãäÌãÍãñÓã¦ãã ¾ãÖ Öõ ãä‡ãŠ
¾ãñ Øãñ› ãä‡ãŠÔããè ¼ããè ºãìãäÊã¾ãã¶ã Ôã½ããè‡ãŠÀ¥ã ‡ãñŠ ãäÊã† Êããùãä›‡ãŠ
Ôããä‡ãÃŠ› ºã¶ãã¶ãñ ‡ãñŠ ãäÊã† ‚ã‡ãñŠÊãñ Öãè „¹ã¾ããñØã ãä‡ãŠ† •ãã¦ãñ Ööý

 NAND Øãñ› ‡ãñŠ ‡ãŠãù½ºããè¶ãñÍã¶ã ¾ãã NOR Øãñ› ‡ãñŠ ‡ãŠãù½ºããè¶ãñÍã¶ã
‡ãŠã „¹ã¾ããñØã ãä‡ãŠÔããè ºãñãäÔã‡ãŠ Êããùãä•ã‡ãŠ Øãñ› ‡ãŠã ‡ãŠã¾ãÃ ¹ãîÀã
‡ãŠÀ¶ãñ ‡ãñŠ ãäÊã† ãä‡ãŠ¾ãã •ãã¦ãã Öõý

 ƒÔã‡ãñŠ ‡ãŠãÀ¥ã NAND ‚ããõÀ NOR Øãñ› ‡ãŠãñ ¾ãîãä¶ãÌãÔãÃÊã
Øãñ› ‡ãŠÖã •ãã¦ãã Öõý

1. NAND Øãñ›- AND Øãñ› ‡ãñŠ ‡ãŠãù½¹ãÊããè½ãò› ‡ãŠãñ NAND Øãñ›
‡ãñŠ Â¹ã ½ãò •ãã¶ãã •ãã¦ãã Öõý

 NAND, NOT AND ‡ãŠãñ ªÍããÃ¦ãã Öõý ‚ã©ããÃ¦ãá †‡ãŠ AND
Øãñ› NOT Ôããä‡ãÃŠ› ‡ãñŠ Ôãã©ã •ãìü¡‡ãŠÀ NAND Øãñ› ºã¶ãã¦ãã
Öõý

 NAND Øãñ› ‡ãŠã ‚ãã…›¹ãì› 0 ¦ãºã Öãñ¦ãã Öõ, •ãºã „Ôã‡ãñŠ
Ôã¼ããè ƒ¶ã¹ãì› 1 Öãñ¦ãñ Ööý ‚ã¶¾ã Ôã¼ããè ‡ãñŠÔããò ‡ãñŠ ãäÊã† ‚ãã…›¹ãì›
Êããùãä•ã‡ãŠ 1 Öãñ¦ãã Öõý

2. NOR Øãñ›- NOR, NOT-OR ‡ãŠãñ ªÍããÃ¦ãã Öõý ƒÔã ¹ãÆ‡ãŠãÀ
NOR Øãñ› ‡ãŠãñ OR Øãñ› ‡ãñŠ Output ‡ãŠãñ ‡ãŠãù½¹Êããè½ãò› ‡ãŠÀ‡ãñŠ
¹ãÆã¹¦ã ãä‡ãŠ¾ãã •ãã¦ãã Öõý

3. EX-OR Øãñ›- EX-OR †‡ã‹Ôã‡ã‹ÊãîãäÔãÌã OR ‡ãŠãñ ªÍããÃ¦ãã Öõ
¾ãÖ 2-Input †‡ãŠ Output Êããùãä•ã‡ãŠ Øãñ› Öõý
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4. EX-NOR Øãñ›-
 EX-NOR ‚ã©ããÃ¦ãá NOT EX-OR ‚ã©ããÃ¦ãá †‡ãŠ Êããùãä•ã‡ãŠ

Øãñ›, ãä•ãÔãñ EX-OR Øãñ› ‡ãñŠ ‚ãã…›¹ãì› ‡ãŠãñ ‡ãŠãù½¹Êããè½ãò›
‡ãŠÀ‡ãñŠ ¹ãÆã¹¦ã ãä‡ãŠ¾ãã •ãã Ôã‡ãŠ¦ãã Öõý

 Input EX-NOR Øãñ› ‡ãŠã Output Êããùãä•ã‡ãŠ 1 ÖãñØãã,
•ãºã Input  ãäÔãØ¶ãÊã Ôã½ãã¶ã Öõ ‚ããõÀ Êããùãä•ã‡ãŠ 0 ÖãñØãã,
•ãºã Input ãäÔãØ¶ãÊã ‚ãÔã½ãã¶ã Öõý

5. Inhibit Øãñ›-
 Inhibit Øãñ› ½ãìŒ¾ã Â¹ã Ôãñ †‡ãŠ AND Øãñ› Öõ, ãä•ãÔã‡ãŠã †‡ãŠ

Input, ƒ¶ãÌã›ÃÀ ‡ãñŠ ´ãÀã ‚ãÔÌããè‡ãŠã¾ãÃ (¶ãñØãñ›ñ¡) Öãñ¦ãã Öõý
 ¶ãñØãñ›ñ¡ Input Øãñ› ‡ãŠãñ Inhibit ‡ãŠÀ¶ãñ ‡ãñŠ ãäÊã¾ãñ ‡ãŠã¾ãÃ ‡ãŠÀ¦ãã

Öõý ‚ã©ããÃ¦ãá Øãñ› •ãºã 1 Output ªñ¦ãã Öõ, •ãºã ¶ãñØãñ›ñ¡ Input
0 Öãñ¦ãã Öõý

Memory Unit
 ‡ãŠ½¹¾ãî›À ‡ãŠã¾ãÃ ãä¶ãÓ¹ããª¶ã ‚ããÀâ¼ã ‡ãŠÀ¶ãñ ‡ãñŠ ¹ãîÌãÃ, ½ãñ½ããñÀãè

¾ãîãä¶ã› ºãã¾ã¶ãÀãè Â¹ã ½ãò ¹ãÆãñØãÆã½ã †Ìãâ ¡ã›ã ‡ãŠã ÔãâØãÆÖ ‡ãŠÀ¦ããè
Öõý

 ¾ãÖ ‚ãÌãÔ©ãã¾ããè ¾ãã ½ã£¾ãÌã¦ããê ¹ããäÀ¥ãã½ããò ‡ãŠãñ ¼ããè ÔãâØãÆÖ ‡ãŠÀ¦ããè
Öõ, ¦ãããä‡ãŠ ¾ããäª ‚ããÌãÍ¾ã‡ãŠ Öãñ ¦ããñ ‡ãŠ½¹¾ãî›À „¶Öñ Êãñ Ôã‡ãñŠý

1. ½ãñ½ããñÀãè/¹ãÆã©ããä½ã‡ãŠ ½ãñ½ããñÀãè †Ìãâ
2. ÔãÖã¾ã‡ãŠ/ãä́ ¦ããè¾ã‡ãŠ ½ãñ½ããñÀãèý
1. ½ãìŒ¾ã/¹ãÆ©ããä½ã‡ãŠ ½ãñ½ããñÀãè Ô©ãã¾ããè Â¹ã Ôãñ ‡ãŠ½¹¾ãî›À Ôãñ •ãìü¡ãè

Öãñ¦ããè Öõ ‚ããõÀ ÔãîÞã¶ãã‚ããò ‡ãŠãñ ÔãâØãÆÖãè¦ã ‡ãŠÀ¦ããè Öõ, ãä•ã¶Öò
‡ãŠ½¹¾ãî›À ´ãÀã Ö½ãñÍãã ½ããúØãã •ãã¦ãã Öõý

2. ÔãÖã¾ã‡ãŠ / ãä́ ¦ããè¾ã‡ãŠ ½ãñ½ããñÀãè †ñÔãñ ¡ã›ã ‡ãŠã ÔãâØãÆÖ ‡ãŠÀ¦ããè Öõ
ãä•ã¶ã‡ãŠãè Ö½ãñÍãã •ãÂÀ¦ã ¶ãÖãé ¹ãü¡¦ããè Öõý

 ½ãñØ¶ãñãä›‡ãŠ ‡ãŠãñÀ •ãõÔãñ ¹ãñÀãƒ› ‡ãŠãñÀ ½ãñ½ããñÀãè Ìã Ôãñ½ããè‡ãâŠ¡‡ã‹›À
½ãñ½ããñÀãè ‡ãŠ½¹¾ãî›À ½ãò ¹ãÆã©ããä½ã‡ãŠ ¾ãã ½ãìŒ¾ã ½ãñ½ããñÀãè ‡ãñŠ Â¹ã ½ãò
¹ãÆ¾ãì‡ã‹¦ã Öãñ¦ãñ Ööý

½ãñ½ããñÀãè ‡ãŠãñ ¼ããè ªãñ ¼ããØããò ½ãò ÌãØããê‡ãðŠ¦ã ãä‡ãŠ¾ãã •ãã¦ãã Öõ-
1. ÌãÖ ½ãñ½ããñÀãè ãä•ãÔã½ãò ÊããƒÃ› ÞãÊãñ •ãã¶ãñ ¹ãÀ ÔãîÞã¶ãã ¾ãã ¡ã›ã

ãäÌãÊãì¹¦ã Öãñ •ãã¦ãñ Öö, „Ôãñ ÌããñÊãñ›ãƒÊã ½ãñ½ããñÀãè‡ãŠÖ¦ãñ Ööý •ãõÔãñ-
IC ãä¹ã‹Êã¹ã- ¹ã‹Êããù¹Ôã †Ìãâ Ôãñ½ããè‡ãâŠ¡‡ã‹›À Ôãñ ºã¶ããè ½ãñ½ããñÀãèý

2. ¶ããù¶ã- ÌããñÊãñ›ãƒÊã ½ãñ½ããñÀãè ½ãò ÊããƒÃ› ÞãÊãñ •ãã¶ãñ ¹ãÀ ¼ããè
ÔãâØãÆÖãè¦ã ÔãîÞã¶ãã ¾ãã ¡ã›ã ÔãìÀãäàã¦ã ÀÖ¦ãñ Öö, •ãõÔãñ ¹ãñŠÀãƒ›
‡ãŠãèÀ ½ãñ½ããñÀãè ¾ãã ½ãñØ¶ãñãä›‡ãŠ ãä¡Ô‡ãŠý

½ãñ½ããñÀãè ½ãò ÔãâØãÆÖãè¦ã ¡ã›ã ‡ãñŠ †‡ã‹ÔãñÔã ‡ãŠãñ ªãñ ÌãØããô ½ãò ÌãØããê‡ãðŠ¦ã
ãä‡ãŠ¾ãã •ãã¦ãã Öõ-

1. Àò¡½ã †‡ã‹ÔãñÔã ½ãñ½ããñÀãè (RAM)
2. ãäÔã‡ã‹ÌãòãäÍã¾ãÊã †‡ã‹ÔãñÔã ½ãñ½ããñÀãè
1. Àò¡½ã †‡ã‹ÔãñÔã ½ãñ½ããñÀãè (RAM) - ¡ã›ã ¹ãü¤¶ãñ ¾ãã ãäÊãŒã¶ãñ ‡ãñŠ

ãäÊã† ½ãñ½ããñÀãè ½ãò ÔãâØãÆÖãè¦ã ãäÔ©ããä¦ã ¦ã‡ãŠ Ôããè£ãñ •ãã¶ãñ ‡ãŠãè ÔãìãäÌãªã
Àò¡½ã †‡ã‹ÔãñÔã ½ãñ½ããñÀãè ½ãò ãä½ãÊã¦ããè Öõý
 ƒÔã ¦ãÀÖ ‡ãŠãè ½ãñ½ããñÀãè ‡ãñŠ ½ãã½ãÊãñ ‡ãñŠ Ôã½ãã¶ã ¹ãÆ¦¾ãñ‡ãŠ

Àãä•ãÔ›À ½ãò †‡ãŠ ãäÌãÍãñÓã ãäÔ©ããä¦ã Öãñ¦ããè Öõý
2. ãäÔã‡ã‹ÌãòãäÍã¾ãÊã †‡ã‹ÔãñÔã ½ãñ½ããñÀãè- ãäÔã‡ã‹ÌãòãäÍã¾ãÊã †‡ã‹ÔãñÔã

½ãñ½ããñÀãè ½ãò ‡ãìŠœ ¹ãîÌãÃ ãä¶ã£ããÃãäÀ¦ã ‰ãŠ½ã ½ãò ÔãîÞã¶ãã ‡ãŠã ‚ãÌãÊããñ‡ãŠ¶ã
ãä‡ãŠ¾ãã •ãã¦ãã Öõ ‚ããõÀ ãä‡ãŠÔããè ƒãäÞœ¦ã ½ãñ½ããñÀãè Êããñ‡ãñŠÍã¶ã ¦ã‡ãŠ
¹ãÖìúÞã¶ãñ ‡ãñŠ ãäÊã† ãä¶ããäÍÞã¦ã ‚ãÌããä£ã ¦ã‡ãŠ ¹ãÆ¦ããèàãã ‡ãŠÀ Ìããâãä¢ã¦ã
½ãñ½ããñÀãè ãäÔ©ããä¦ã ¹ãÀ ¹ãÖìúÞãã •ãã Ôã‡ãŠ¦ãã Öõý

 ƒÔã ¹ãÆ‡ãŠãÀ ãäÔã‡ã‹ÌãòãäÍã¾ãÊã †‡ã‹ÔãñÔã ½ãñ½ããñÀãè ½ãò ÔãâØãÆÖãè¦ã ¡ã›ã
¾ãã ƒâ¹ãŠã½ãóÍã¶ã ¦ãìÀâ¦ã „¹ãÊãº£ã ¶ãÖãé Öãñ¦ããè Öõ, ¹ãÀâ¦ãì ‡ãñŠÌãÊã
†‡ãŠ ãä¶ããäÍÞã¦ã Ôã½ã¾ã ‡ãñŠ ‚ãâ¦ãÀãÊã ‡ãñŠ „¹ãÀãâ¦ã Öãè ÔãìØã½¾ã
Öãñ¦ããè Öõý

 ½ãñØ¶ãñãä›‡ãŠ ›ñ¹ã ãäÔã‡ã‹ÌãòãäÍã¾ãÊã †‡ã‹ÔãñÔã ½ãñ½ããñÀãè ‡ãŠã „ªãÖÀ¥ã Öõý
Ôãñ½ããè‡ãâŠ¡‡ã‹›À ½ãñ½ããñÀãè
 Ôãñ½ããè‡ãâŠ¡‡ã‹›À ½ãñ½ããñãäÀ•ã ‚ãã•ã‡ãŠÊã ‚ããä£ã‡ãŠ ¹ãÆÞããäÊã¦ã Öãñ

ÀÖãè Öõý „¶ã‡ãŠã ãä¶ãÓ¹ããª¶ã ½ãñØ¶ãñãä›‡ãŠ ‡ãŠãõÀ ½ãñ½ããñãäÀ•ã Ôãñ
¦ãìÊã¶ããè¾ã Öõ, ¹ãÀ¶¦ãì Ìãñ ½ãñØ¶ãñãä›‡ãŠ ‡ãŠãñÀ ½ãñ½ããñãäÀ•ã ‡ãŠãè ¦ãìÊã¶ãã
½ãò ‚ããä£ã‡ãŠ Øããä¦ã Öãñ¶ãñ ‡ãñŠ ‡ãŠãÀ¥ã ½ãÖúØãñ Ööý

 Àãè¡ ‚ããñ¶ãÊããè ½ãñ½ããñÀãè (ROM),  ¹ãÆãñØãÆã½ãñÌãÊã Àãè¡ ‚ããñ¶ãÊããè
½ãñ½ããñÀãè (PROM) ƒÀñ•ãñºãÊã ¹ãÆãñØãÆã½ãñºãÊã Àãè¡ ‚ããñ¶ãÊããè ½ãñ½ããñÀãè
(EEPROM) ‚ãããäªý

 ¶ããù¶ã-ÌããñÊãñ›ãƒÃÊã Ôãñ½ããè‡ãâŠ¡‡ã‹›À ½ãñ½ããñãäÀ•ã Öõý
 ÌãñÊãñ›ãƒÃÊã Ôãñ½ããè‡ãâŠ¡‡ã‹›À ½ãñ½ããñãäÀ•ã ¼ããè Öõ, •ãõÔãñ- Ô›ñãä›‡ãŠ

Àò¡½ã †‡ã‹ÔãñÔã ½ãñ½ããñãäÀ•ã (Static Ram) Ìã ¡ã¾ã¶ããñãä½ã‡ãŠ
Àò¡½ã †‡ã‹ÔãñÔã ½ãñ½ããñãäÀ•ã (Dynamic Ram)ý

½ãñ½ããñÀãè ªãñ ¹ãÆ‡ãŠãÀ ‡ãŠãè Öãñ¦ããè Öõ-
1. ¹ãÆã©ããä½ã‡ãŠ / ½ãìŒ¾ã ½ãñ½ããñÀãè  2. Ôãñ‡ãâŠ¡Àãè ½ãñ½ããñÀãè
1. Primary Memory-
 ÌãÖ ½ãñ½ããñÀãè ãä•ãÔã‡ãñŠ Ôãã©ã CPU ¹ãÆ¦¾ãàã (Direct) Â¹ã Ôãñ

‡ãŠ½¾ãîãä¶ã‡ãñŠ› ‡ãŠÀ Ôã‡ãŠ¦ãã Öõ, Primary Memory ‡ãñŠ Â¹ã
½ãò •ãã¶ããè •ãã¦ããè Öõý

 ¾ãÖ †‡ãŠ Ôãñ½ããè‡ãâŠ¡‡ã‹›À ½ãñ½ããñÀãè Öõý ƒÔãñ Ôã½ãã¶ããâ¦ãÀ ¡ã›ã
Ô©ãã¶ããâ¦ãÀ¥ã ‡ãñŠ ãä¶ãÓ¹ããª¶ã Öñ¦ãì ¹ãÆ¾ããñØã ãä‡ãŠ¾ãã •ãã¦ãã Öõý

¹ãÆã¾ã½ãÀãè ½ãñ½ããñÀãè ªãñ ¹ãÆ‡ãŠãÀ ‡ãŠãè Öãñ¦ããè Öõ-
1. RAM Rendom Access Memory

a. Static RAM (SRAM)
b. Dynamix RAM (DRAM)

2. ROM (Read only Memory)
(a) ¹ãÆãñØãÆã½ãñºãÊã ROM (PROM)
(b) ƒÀñ•ãñºãÊã PROM (EPRAM)
(c) ƒÊãñãä‡ã‹›È‡ãŠÊããè EPROM (EEROM)

Ôãñ‡ãâŠ¡Àãè ½ãñ½ããñÀãè (Secondary Memory)

 ¹ãÆã¾ã½ãÀãè ½ãñ½ããñÀãè Ôããèãä½ã¦ã àã½ã¦ãã ÌããÊããè ¦ã©ãã ÌããñÊãñ›ãƒÃÊã
Öãñ¦ããè  Öõý

 ‚ããä¦ããäÀ‡ã‹¦ã ½ãñ½ããñÀãè ‡ãñŠ Â¹ã ½ãò ÔãÖã¾ã‡ãŠ ½ãñ½ããñÀãè ¾ãã ãä́ ¦ããè¾ã‡ãŠ
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½ãñ½ããñÀãè ‡ãŠã „¹ã¾ããñØã ãä‡ãŠ¾ãã •ãã¦ãã Öõý

 ¾ãÖ †‡ãŠ Ô©ãã¾ããè ÔãâØãÆÖ¥ã ãä¡ÌããƒÃÔã Öõý ¾ãÖ ¡ã›ã/ƒâ¹ãŠãù½ãóÍã¶ã
½ãñØ¶ãñãä›‡ãŠ ¹ãŠãèÊ¡ ‡ãñŠ Â¹ã ½ãò ÔãâãäÞã¦ã ‡ãŠãè •ãã¦ããè Öõý

 ƒÔããäÊã¾ãñ, ƒÔã ½ãñ½ããñÀãè ‡ãŠãñ ½ãñØ¶ãñãä›‡ãŠ ½ãñ½ããñÀãè ¼ããè ‡ãŠÖ¦ãñ Ööý
Secondary Memory ‡ãñŠ ªãñ ¼ããØããò ½ãò ãäÌã¼ãããä•ã¦ã ãä‡ãŠ¾ãã

•ãã¦ãã Öõý
1. ãäÔã‡ã‹ÌãòãäÍã¾ãÊã †‡ã‹ÔãñÔã

(a) ½ãñØ¶ãñãä›‡ãŠ ›ñ¹ã
2. ¡ã¾ãÀñ‡ã‹› †‡ã‹ÔãñÔã

(a) ½ãñØ¶ãñãä›‡ãŠ ãä¡Ô‡ãŠ  (b) ‚ããùãä¹›‡ãŠÊã ãä¡Ô‡ãŠ
¹ãÆã¾ã½ãÀãè ½ãñ½ããñÀãè ‡ãŠãè RAM ‚ããõÀ ROM ½ãò ÌãØããê‡ãðŠ¦ã ‡ãŠãè

•ãã¦ããè Öõ-
 ¾ãÖ †‡ãŠ ÌããñÊãñ›ãƒÃÊã ½ãñ½ããñÀãè Öõ, ƒÔã ½ãñ½ããñÀãè ½ãò ‡ãìŠœ ƒâ›ãèØãÆñ›ñ¡

Ôããä‡ãÃŠ› ãäÞã¹ã ¾ãã ¦ããñ ½ãªÀºããñ¡Ã ¹ãÀ ¾ãã ½ãªÀºããñ¡Ã Ôãñ ÔãâÊãØ¶ã
œãñ›ñ Ôããä‡ãÃŠ› ºããñ¡Ã ¹ãÀ Íãããä½ãÊã Öãñ¦ãñ Ööý

 ‚ããä¦ããäÀ‡ã‹¦ã RAM ãäÞã¹ã, •ããñ ½ãªÀºããñ¡Ã ‡ãñŠ Ô¹ãñÍãÊã Ôããù‡ãñŠ›áÔã
½ãò ÊãØããƒÃ •ãã¦ããè Öõ, ‡ãŠãñ ãäÔãâØãÊã ƒ¶ã-ÊããƒÃ¶ã ½ãñ½ããñÀãè ½ããù¡¿ãîÊÔã
(SIMMs) ¼ããè ‡ãŠÖ¦ãñ Ööý

(a) ãäÔ©ãÀ ¾ãã Ô›ñãä›‡ãŠ RAM (SRAM) - ƒÔã ½ãñ½ããñÀãè ½ãò ÔãâãäÞã¦ã
¡ã›ã Ô©ãã¾ããè Â¹ã Ôãñ ¦ãºã ¦ã‡ãŠ ÔãâãäÞã¦ã Öãñ¦ãã Öõ, •ãºã ¦ã‡ãŠ
ƒÔã½ãò ¹ããùÌãÀ ‡ãŠãè ‚ãã¹ãîãä¦ãÃ Öãñ¦ããè ÀÖ¦ããè Öõý

 ¾ãÖ ½ãÖúØããè ‚ããõÀ ‚ããä£ã‡ãŠ …•ããÃ „¹ã¾ããñØã ‡ãŠÀ¶ãñ ÌããÊããè Öõý
ƒÔã½ãò ‚ããâ¦ããäÀ‡ãŠ ãä¹ã‹Êã¹ã-¹ã‹Êããù¹ã Öãñ¦ãñ Öö, •ããñ ºãã¾ã¶ãÀãè
ƒâ¹ãŠã½ãóÍã¶ã ‡ãŠãñ ÔãâãäÞã¦ã ‡ãŠÀ¦ãñ Ööý

(b) Øããä¦ã•ã ¾ãã ¡ã¾ã¶ãñãä½ã‡ãŠ RAM (DRAM)- ƒÔã ¡ã¾ã¶ãñãä½ã‡ãŠ
RAM ½ãò ƒâ¹ãŠã½ãóÍã¶ã ƒÊãñãä‡ã‹›È‡ãŠ Þãã•ãÃ ‡ãñŠ Â¹ã ½ãò ÔãâãäÞã¦ã
ÀÖ¦ããè Öõ, •ããñ ƒÔã‡ãñŠ ‡ãñŠ¹ãñãäÔã›À ¹ãÀ ÊãØãã† •ãã¦ãñ Ööý

 ‡ãñŠ¹ãñãäÔã›À ¹ãÀ ÔãâãäÞã¦ã Þãã•ãÃ Ôã½ã¾ã ‡ãñŠ Ôãã©ã ãä¡ÔÞãã•ãÃ Öãñ¶ãñ
‡ãŠãè ¹ãÆÌãðãä¦¦ã ÀŒã¦ãã Öõý

 ¡ã¾ã¶ãñãä½ã‡ãŠ ½ãñ½ããñÀãè ‡ãñŠ ãäÀ¹ãÆñŠÍã Öãñ¶ãñ ¹ãÀ Ôã½ã¾ã-Ôã½ã¾ã ¹ãÀ
„Ôãñ ãä¡ÔÞãã•ãÃ ‡ãŠÀ¶ãã ‚ããÌãÍ¾ã‡ãŠ Öõý ãäÀ¹ãÆñŠãäÍãâØã ‡ãŠÀ¶ãñ ‡ãñŠ
ãäÊã† ÔããƒÃãä‡ãŠãäÊãâØã ‡ãñŠ ½ãã£¾ã½ã Ôãñ Íãºªãò ‡ãŠãñ ¹ãÆ¦¾ãñ‡ãŠ ‡ãìŠœ
ãä½ãÊããè Ôãñ‡ãâŠ¡áÔã ½ãò ÀãèÔ›ãñÀ ãä‡ãŠ¾ãã •ãã¦ãã Öõý

2. Àãè¡- ‚ããñ¶ãÊããè ½ãñ½ããñÀãè (ROM)- ¾ãÖ †‡ãŠ ¶ããù¶ã-ÌããñÊãñ›ãƒÃÊã
½ãñ½ããñÀãè Öõý ¾ãÖ Ô©ãã¾ããè Â¹ã Ôãñ ¡ã›ã ÔãâØãÆÖ ‡ãŠÀ¦ããè Öõ ¦ã©ãã
¾ãñ ¹ãÆãñØãÆã½ãÀ ´ãÀã ¹ããäÀÌããä¦ãÃ¦ã ¶ãÖãé ãä‡ãŠ† •ãã Ôã‡ãŠ¦ãñ Ööý

 ROM ãäÞã¹ã ½ãò ÔãâãäÞã¦ã ¡ã›ã ‡ãñŠÌãÊã ¹ãü¤ñ •ãã Ôã‡ãŠ¦ãñ Öö
‚ããõÀ ROMs ½ãìŒ¾ã¦ã: ¹ãÆãñØãÆã½Ôã ‚ããõÀ ¡ã›ã ‡ãŠã ÔãâØãÆÖ ‡ãŠÀ¶ãñ
‡ãñŠ ãäÊã¾ãñ ¹ãÆ¾ããñØã ãä‡ãŠ¾ãñ •ãã¦ãñ Öö,

(a) ¹ãÆãñØãÆã½ãñºãÊã ROM - ¹ãÆãñØãÆã½ãñºãÊã ROM ‡ãŠã ¹ãÆãä¦ããä¶ããä£ã¦Ìã
‡ãŠÀ¦ãã Öõý ƒÔã‡ãŠãè ‚ãâ¦ãÃÌãÔ¦ãì ¹ãÆãñØãÆã½ãÀ ¾ãã ¾ãî•ãÀ ‡ãñŠ ´ãÀã
ãä¶ããäÍÞã¦ã ‡ãŠãè •ãã¦ããè Öõý

(b) ƒÀñ•ãñºãÊã ¹ãÆãñØãÆã½ãñºãÊã Àãè¡ ‚ããñ¶ãÊããè ½ãñ½ããñÀãè (EPROM)-
¾ãÖ EPROM ‡ãŠã ¹ãÆãä¦ããä¶ããä£ã¦Ìã ‡ãŠÀ¦ãã Öõý ƒÔã‡ãñŠ ‚ãâªÀ

ÔãâØãÆÖãè¦ã ¡ã›ã ‡ãŠãñ ÊãØã¼ãØã 20 ãä½ããä¶ã› ¦ã‡ãŠ ÖãƒÃ ƒâ›ñ¶ããäÔã›ãè
ÌããÊããè Íããù›Ã Ìãñºã ‚ãÊ›ÈãÌããƒÊãñ› ÊããƒÃ› ½ãò †‡ã‹Ôã¹ããñÊã ‡ãŠÀ¶ãñ
¹ãÀ ãä½ã›ã¾ãã •ãã Ôã‡ãŠ¦ãã Öõý

(C) ƒÊãñãä‡ã‹›ÈÊããè ƒÀñ•ãñºãÊã ¹ãÆãñØãÆã½ãñºãÊã Àãè¡ ‚ããñ¶ãÊããè ½ãñ½ããñÀãè
(EEPROM)- ¾ãÖ EEPROM ‡ãŠã ¹ãÆãä¦ããä¶ããä£ã¦Ìã ‡ãŠÀ¦ããè
Öõý ƒÔã‡ãñŠ ´ãÀã ãäÞã¹ã ‡ãŠãñ ãä½ã›ã¾ãã •ãã Ôã‡ãŠ¦ãã Öõ ‚ããõÀ
ºããƒÃ› ªÀ ºããƒÃ› ‚ãã£ããÀ ¹ãÀ ‚ããÔãã¶ããè Ôãñ ºããñ¡Ã ¹ãÀ Àãè¹ãÆãñØãÆã½¡
ãä‡ãŠ¾ãã •ãã Ôã‡ãŠ¦ãã Öõý

¹ãÆãñØãÆã½ã ½ãñ½ããñÀãè

 •ãºã Input - Output, ½ãñ½ããñÀãè, CPU †Ìãâ ‡ãìŠœ ‡ãâŠ›ÈãñÊã
Ôããä‡ãÃŠ› ‡ãŠãñ ãäÔãâØãÊã ãäÞã¹ã ¹ãÀ †‡ãŠãè‡ãðŠ¦ã ãä‡ãŠ¾ãã •ãã¦ãã Öõ, ¦ããñ
ƒÔãñ ½ããƒÃ‰ãŠãñ‡ãâŠ›ÈãñÊãÀ ‡ãŠÖã •ãã¦ãã Öõý

 ¾ãÖ ½ãñ½ããñÀãè ½ãò œãñ›ñ ¹ãÆãñØãÆã½ã ‡ãŠãñ ÔãâãäÞã¦ã ‡ãŠÀ¦ãã Öõ, ãä•ãÔãñ
ROM ‡ãŠãñ ¹ãÆãñØãÆã½ã ½ãñ½ããñÀãè ‡ãñŠ Â¹ã ½ãò •ãã¶ãã •ãã¦ãã Öõý

¡ã›ã ½ãñ½ããñÀãè

 •ãºã Ö½ã ¹ãÆãñØãÆã½ã ãä¶ãÓ¹ãããäª¦ã ‡ãŠÀ¦ãñ Öö ¦ããñ ¡ã›ã ¹ããäÀÌããä¦ãÃ¦ã
Öãñ Ôã‡ãŠ¦ãñ Öö ‚ããõÀ Ö½ãò ÔãâØãÆÖ ‡ãŠÀ¶ãñ ‡ãñŠ ãäÊã¾ãñ Read/Write
½ãñ½ããñÀãè ‡ãŠãè ‚ããÌãÍ¾ã‡ãŠ¦ãã Öãñ¦ããè Öõ, ãä•ãÔãñ RAM ‡ãŠÖ¦ãñ Ööý

 ½ããƒÃ‰ãŠãñ ‡ãâŠ›ÈãñÊãÀ ½ãò ¹ãÆ¾ãì‡ã‹¦ã ƒÔã RAM ‡ãŠãñ ¡ã›ã ½ãñ½ããñÀãè
‡ãŠÖ¦ãñ Ööý

½ãñ½ããñÀãè ãä¶ã¾ãâ̈ ã‡ãŠ

 •ãõÔãã ãä‡ãŠ Ö½ã •ãã¶ã¦ãñ Öö ãä‡ãŠ DRAM ÔãîÞã¶ãã ‡ãŠãñ Þãã•ãÃ
‡ãŠ¥ããò ‡ãñŠ Â¹ã ½ãò ÔãâØãÆÖãè¦ã ‡ãŠÀ¦ãã Öõý

 ƒÔãñ Ôã½ã¾ã-Ôã½ã¾ã ¹ãÀ ãäÀ¹ãÆñŠÍã Öãñ¶ãñ ‡ãñŠ ãäÊã¾ãñ †‡ãŠ ãäÀ¹ãÆñŠÍã
Ôããä‡ãÃŠ› ‡ãŠãè ‚ããÌãÍ¾ã‡ãŠ¦ãã Öãñ¦ããè Öõ, ‡ã‹¾ããòãä‡ãŠ ¡ã›ã ‡ãìŠœ Öãè
Ôãñ‡ãŠ¥¡ãò ‡ãñŠ ¹ãÍÞãã¦ãá ¶ãÓ› Öãñ •ãã¦ãñ Öõý

 Ìã¦ãÃ½ãã¶ã Ôã½ã¾ã ½ãò ¦ã‡ãŠ¶ããè‡ãŠãè ¹ãÆØããä¦ã ‡ãñŠ Ôãã©ã ãäÌããä¼ã¸ã DRAM
ãäÔãâØãÊã IC ´ãÀã Þãã•ãÃ ãä‡ãŠ¾ãñ •ãã Ôã‡ãŠ¦ãñ Ööý

 ƒÔã IC ½ãò ãäÌããä¼ã¸ã DRAM ‡ãŠãñ ãäÀ¹ãÆñŠÍã ‡ãŠÀ¶ãñ ‡ãŠãè àã½ã¦ãã
Öõ, ãä•ãÔãñ ½ãñ½ããñÀãè ‡ãâŠ›ÈãñÊãÀ ‡ãŠÖ¦ãñ Öõâý

 „¶ã½ãò Ôãñ ‡ãìŠœ Intel Ôãñ Öõ- IC 8203, IC 8207 ¦ã©ãã IC
82C08

¹ãÆãñØãÆã½ãñºãÊã ‚ãÀñ Êããùãä•ã‡ãŠ (PAL)

 ¹ãÆãñØãÆã½ãñºãÊã Àãè¡ ‚ããñ¶ãÊããè ½ãñ½ããñãäÀ•ã „¶ã †¹Êããè‡ãñŠÍã¶Ôã ½ãò
¹ãÆ¾ãì‡ã‹¦ã Öãñ¦ããè Öõ, ãä•ã¶ã½ãò Ôã¼ããè Input Ôãâ¾ããñ•ã¶ã, Output
‡ãŠã ‡ãŠã¾ãÃ Ôã½¹ã¸ã ‡ãŠÀ¦ãñ Ööý

 PAL †‡ãŠ ¹ãÆ‡ãŠãÀ ‡ãŠã ¹ãÆãñØãÆã½ãñºã¶ã Êããùãä•ã‡ãŠ ãä¡ÌããƒÃÔã Öõý
 PAL ½ãò PROM ‡ãñŠ Ôã½ãã¶ã Öãè AND Øãñ› ¦ã©ãã OR Øãñ› Æñ

Öãñ¦ãñ Öö, ¹ãÀâ¦ãì †‡ãŠ œãñ›ã Ôãã ‚ãâ¦ãÀ ¾ãÖ Öõ ãä‡ãŠ PAL ½ãò
AND Øãñ›áÔã ‡ãñŠ Ôã¼ããè Input ¹ãÆãñØãÆã½ãñºãÊã Öõ •ãºããä‡ãŠ OR
Øããñ›áÔã ‡ãñŠ Input ÖãƒÃ-¹ãŠãƒÃ Öõý
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ºã¹ãŠÀ (Buffer)

 Input / Output ãä¡ÌããƒÃÔã †Ìãâ CPU ‡ãñŠ ºããèÞã ‚ãÔ©ãã¾ããè
ÔãâØãÆÖ¥ã àãñ̈ ã ‡ãŠãñ ºã¹ãŠÀ ‡ãñŠ ¶ãã½ã Ôãñ •ãã¶ãã •ãã¦ãã Öõý

 ¾ãÖ Input / Output ãä¡ÌããƒÃÔã Ôãñ ¦ãºã ¦ã‡ãŠ ¡ã›ã ÔãâØãÆÖ
‡ãŠÀ¦ãã Öõ •ãºã ¦ã‡ãŠ ãä‡ãŠ CPU  ´ãÀã ¡ã›ã ¹ãÆ¾ããñØã ‡ãŠÀ¶ãñ
Öñ¦ãì ¦ãõ¾ããÀ ¶ãÖãé Öãñ •ãã¦ãñ Ööý

 ¾ãÖ CPU ‡ãŠãñ ¾ãã „Ôã‡ãñŠ ¡ã›ã ‡ãŠãñ ºãÖì¦ã ¦ãñ•ã Øããä¦ã Ôãñ
Ô©ãã¶ããâ¦ããäÀ¦ã ‡ãŠÀ¦ãã Öõý

‡ãõŠÍã ½ãñ½ããñÀãè (Cash Memory)

 CPU ‚ããõÀ ½ãìŒ¾ã ½ãñ½ããñÀãè ‡ãñŠ ºããèÞã ÔãºãÔãñ œãñ›ãè ‚ããõÀ ¦ããèÌãÆ¦ã½ã
½ãñ½ããñÀãè ‡ãŠãñ ‡ãõŠÍã ½ãñ½ããñÀãè ‡ãŠÖ¦ãñ Ööý

 ¹ãÆãñØãÆã½Ôã ºã¶ãã‡ãŠÀ †Ìãâ „ÞÞã ªÀ ¹ãÀ ¡ã›ã „¹ãÊãº£ã ‡ãŠÀã‡ãŠÀ
CPU ‡ãŠãè ãä¶ãÓ¹ããª¶ã ªÀ ½ãò Ìãðãä® Ôãâ¼ãÌã Öõý

‡ãõŠÍã ½ãñ½ããñÀãè ½ãò Íãºª ‡ãŠãñ Œããñ•ã¶ãñ ‡ãñŠ ãäÊã¾ãñ ãäÌããä¼ã¸ã ãäÌããä£ã¾ããú Öö-
 Ôããä½½ããäÊã¦ã Ôã½ãîÖ ½ãñãä¹ãâØã

‡ãõŠÍã ½ãñ½ããñÀãè ´ãÀã ªãñ ¾ããñ•ã¶ãã‚ããò ‡ãŠã ¹ãÆ¾ããñØã ãä‡ãŠ¾ãã •ãã¦ãã
Öõý ¾ãÖ ¾ããñ•ã¶ãã ãä¶ã½¶ã ¹ãÆ‡ãŠãÀ ‡ãŠãè Öõ

1. ÀãƒÃ› ©ãÆî- ¾ãÖ CPU ‡ãõŠÍã ½ãò ãäÊãŒã¦ãñ Ôã½ã¾ã ½ãìŒ¾ã ½ãñ½ããñÀãè
‚ããõÀ ‡ãõŠÍã ½ãñ½ããñÀãè ªãñ¶ããò ‡ãŠãñ ÖÀ Ôã½ã¾ã ‚ã¹ã¡ñ› ‡ãŠÀ¦ãã •ãã¦ãã Öõý

2. ÀãƒÃ› ºãö‡ãŠ -  ƒÔã ãäÌããä£ã ½ãò ÀãƒÃ› ‚ããù¹ãÀñÍã¶ã ãä¶ãÓ¹ãããäª¦ã
‡ãŠÀ¦ãñ Ôã½ã¾ã ‡ãõŠÍã ½ãñ½ããñÀãè ‡ãŠãñ ‚ã²ã¦ã¶ã ãä‡ãŠ¾ãã •ãã¦ãã Öõý

Input-output Devices
‡ãŠ½¹¾ãî›À ‡ãŠãñ ¡ã›ã „¹ãÊãº£ã ‡ãŠÀã¶ãñ ‡ãŠãè ãä‰ãŠ¾ãã ‡ãŠãñ ¡ã›ã

†â›Èãè ¾ãã ¡ã›ã ƒ¶ã¹ãì› ‡ãŠÖ¦ãñ Ööý ƒÔãñ †‡ãŠ ¾ãã ªãñ Ô›ñ¹ããò ½ãò
ãä¶ãÓ¹ãããäª¦ã ãä‡ãŠ¾ãã •ãã Ôã‡ãŠ¦ãã Öõý
 †‡ãŠ Ô›ñ¹ã ½ãò Öãè ‡ãŠã¾ãÃ ‡ãŠÀ¶ãã ãäÌãÍãñÓã Â¹ã Ôãñ ÔãìÔããä••ã¦ã

‡ãŠ½¹¾ãî›À ãäÔãÔ›½ã ¹ãÀ Öãè Ôãâ¼ãÌã Öõý
 ªãñ Ô›ñ¹ã ‡ãŠãè ¹ãÆãä‰ãŠ¾ãã ‡ãñŠ ‚ãâ¦ãØãÃ¦ã, ¹ãÖÊããè Ô›ñ¹ã ½ãò ¡ã›ã

ãä¶ã½ããÃ¥ã ‚ããõÀ ªîÔãÀãè Ô›ñ¹ã ½ãò ¡ã›ã ƒ¶ã¹ãì› Öõý

ƒ¶ã¹ãì› ãä¡ÌããƒÃÔãñÔã

 •ããñ ¼ããè ¡ã›ã Ö½ã ƒ¶ã¹ãì› ¾ãîãä¶ã› ‡ãŠñ ½ãã£ãá½ã Ôãñ ƒ¶ã¹ãì› ‡ãŠÀ¶ãã
ÞããÖ¦ãñ Öõ ¾ãÖ „Ôãñ ºãã¾ã¶ãÀãè Â¹ã ½ãò ¹ããäÀÌããä¦ãÃ¦ã ‡ãŠÀ¦ãã Öõ,
ãä•ãÔãñ CPU ´ãÀã Ôã½ã¢ãã •ãã Ôã‡ãñŠ

‡ãìŠœ ƒ¶ã¹ãì› ãä¡ÌããƒÃÔãñÔã ƒÔã ¹ãÆ‡ãŠãÀ Öö-
 Key board devices typewriter keyboard ‡ãñŠ

ÔããÒÍ¾ã ãäªŒã¦ãñ Öö, ƒÔã ‡ãŠãÀ¥ã ƒ¶Öò Qwerty Key Board
‡ãŠÖã •ãã¦ãã Öõý

 Ôãã½ãã¶¾ã PC Key Board ¹ãÀ 101 Keys Ôãã£ããÀ¥ã
Typewriter ‡ãñŠ Ôã½ãã¶ã Öãè •ã½ãã Öãñ¦ããè Öõý
Key Board ‡ãŠãñ ãä¶ã½¶ããäÊããäŒã¦ã àãñ̈ ããò ½ãò ãäÌã¼ãããä•ã¦ã ãä‡ãŠ¾ãã

•ãã¦ãã Öõ-

 Typewriter Area - ¾ãÖãú ¹ãÀ Ôãã½ãã¶¾ã Alphabetic and
numerical character keys ‡ãñŠ ‚ããä¦ããäÀ‡ã‹¦ã ãäÌããäÍãÓ›
Function ‡ãŠãñ Ôã½¹ã¸ã ‡ãŠÀ¶ãñ ÌããÊããè ‡ãìŠœ ãäÌãÍãñÓã ‡ãŠãè›á ¼ããè
Öãñ¦ããè Öõ

 Numerical Key paid area-  ¾ãÖ Key Board ½ãò
Right Hand Side ãäÔ©ã¦ã Öãñ¦ãã Öõý

 Function Keys - ¾ãñ Key board ‡ãñŠ Left Hand Side
ãäÔ©ã¦ã ƒ¶ã ¹ãÀ F1- F10 ¾ãã F12 ãäÊãŒãã Öãñ¦ãã Öõý

Mouse

 ½ããƒÃ‰ãŠãñ‡ãŠ½¹¾ãî›ÔãÃ ‡ãñŠ ãäÊã† ãäÌããäÍãÓ› ƒ¶ã¹ãì› ãä¡ÌããƒÃÔãñÔã ½ãò
Ôãñ †‡ãŠ ½ãã„Ôã Öãñ¦ãã Öõý

 ‡ãŠÔãÃÀ ‡ãâŠ›ÈãñãäÊãâØã ãä¡ÌããƒÃÔã ‡ãñŠ Â¹ã ½ãò ¹ãÆ¾ãì‡ã‹¦ã ½ãã…Ôã †‡ãŠ
œãñ›ã Ôãã ãä¡ººãã Öõý ãä•ãÔã½ãò ¶ããèÞãñ †‡ãŠ ØããñÊã ºããùÊã ÊãØããè
ÀÖ¦ããè Öõ ‚ããõÀ …¹ãÀ †‡ãŠ ¾ãã ‚ããä£ã‡ãŠ ºã›¶ã Öãñ¦ãñ Ööý

Trackball

 Trackball †‡ãŠ ‚ã¶¾ã Pointing Device Öõ, ãä•ãÔã‡ãŠã
Functions Mouse ‡ãñŠ Ôã½ãã¶ã Öãñ¦ãã Öõý

 Trackball †‡ãŠ Ôãñ ¦ããè¶ã ºã›¶ã Öãñ¦ãñ Ööý

Joystick
 Joystick †‡ãŠ †ñÔããè stick Öõ, •ããñ Ôããù‡ãñŠ› ½ãò Üãî½ã¶ãñ ÌããÊããè

ØããñÊãã‡ãŠãÀ ºããÊã ¹ãÀ ½ãã„â›ñ¡ Öãñ¦ããè Öõý
 „¹ã¾ãì‡ã‹¦ã ãäªÍãã ‡ãñŠ ºã›¶ããò ‡ãŠãñ Ôããä‰ãŠ¾ã ‡ãŠÀ‡ãñŠ ‡ãŠÔãÃÀ ‡ãŠãè

Øããä¦ããäÌããä£ã ‡ãŠãè ãäªÍãã ‡ãŠãñ ãä¶ã¾ãâãä̈ ã¦ã ãä‡ãŠ¾ãã •ãã¦ãã Öõý
 Ôãã½ãã¶¾ã¦ã: ƒÔã‡ãŠã „¹ã¾ããñØã Øãñ½ã ŒããñÊã¶ãñ, Àãñºã›áÔã ‡ãŠãñ

ãä¶ã¾ãâãä¨ã¦ã ‡ãŠÀ¶ãñ, ¹ÊããƒÃ› ãäÔã½¾ãîÊãñ›ÔãÃ Ìã ‚ã¶¾ã ›Èñãä¶ãâØã
ãäÔã½¾ãîÊãñ›ÔãÃ ½ãò ãä‡ãŠ¾ãã •ãã¦ãã Öõý

Touch Sensitive Screen
 ƒÔã‡ãŠã ‚ããä¼ã¹ãÆã¾ã †ñÔãñ ãä¡ÌããƒÃÔãñÔã Ôãñ Öõ, ãä•ã¶ã‡ãñŠ ́ ãÀã ¾ãî•ãÀ

‡ãŠ½¹¾ãî›À ‡ãŠã „¹ã¾ããñØã „Ôã‡ãŠãè ãä¡Ô¹Êãñ Ô‰ãŠãè¶ã ‡ãŠãè Ôã›Êã
‡ãŠãñ œî‡ãŠÀ ‡ãŠÀ Ôã‡ãŠ¦ãã Öõý

 ƒÔã Ô‰ãŠãè¶ã Ôãñ ƒâ¹ãÆãÀñ¡ ãä‡ãŠÀ¥ãò, £Ìããä¶ã ¦ãÀâØããò ¾ãã ƒÊãñãä‡ã‹›È‡ãŠ
‡ãŠÀâ› ‡ãŠã •ããÊã ºããÖÀ ãä¶ã‡ãŠÊã¦ãã Öõ, •ããñ ãä‡ãŠ Ô‰ãŠãè¶ã ‡ãŠãñ
œî¶ãñ ¹ãÀ ãäÌã¼ãããä•ã¦ã Öãñ •ãã¦ããÖõý

 ƒÔã •ããÊã ½ãò „¦¹ã¸ã ãäÌãºãã•ã¶ã ÌããÊãñ ãäºãâªî ‡ãŠãñ ‡ãŠ½¹¾ãî›À
¹ãÖÞãã¶ã Êãñ¦ãã Öõ ‚ããõÀ ãä¹ãŠÀ ¾ã©ããñãäÞã¦ã ãä‡ãŠ¾ãã •ãã¦ãã Öõý

ËãƒÃ› ¹ãñ¶ã (Light Pen)

 ËãƒÃ› ¹ãñ¶ã ‡ãŠã „¹ã¾ããñØã ½ããùãä¶ã›À Ô‰ãŠãè¶ã ¹ãÀ ¹ãÆªãäÍãÃ¦ã ½ãñ¶¾ãì
‚ããù¹Íã¶ã ‡ãŠãñ ãäÔãÊãñ‡ã‹› ‡ãŠÀ¶ãñ ½ãò ãä‡ãŠ¾ãã •ãã¦ãã Öõý

 ¾ãÖ †‡ãŠ ¹ããñ›ãñ ÔãòãäÔã›ãèÌã ¹ãñ¶ã ãä¡ÌããƒÃÔã Öõý
 ËãƒÃ› ¹ãñ¶ã ´ãÀã ¹ãÆãñÔãñÔãÀ ‡ãŠãñ ºãñ•ãñ Øã† Ôãâ‡ãñŠ¦ã Ôãñ ½ããè¶ãî

‚ããù¹Íã¶ã ‡ãŠãè ¹ãÖÞãã¶ã Öãñ¦ããè Öõý
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 ¾ãÖ †‡ãŠ ƒ¶ã¹ãì› „¹ã‡ãŠÀ¥ã Öõ, ãä•ãÔã‡ãŠã „¹ã¾ããñØã ‡ãŠ½¹¾ãî›À
½ãò ÔãâØãÆÖ ‡ãŠÀ¶ãñ ‡ãñŠ ãäÊã† ãäÞã¨ããò Ìã ÀñŒãããäÞã¨ããò ‡ãŠãñ ãä¡ãä•ã›Êã
Â¹ã ½ãò ¹ããäÀÌããä¦ãÃ¦ã ‡ãŠÀ¶ãñ ‡ãñŠ ãäÊã† ãä‡ãŠ¾ãã •ãã¦ãã Öõý

 ãä¡ãä•ã›ãƒ•ãÀ ‡ãŠã „¹ã¾ããñØã ‡ãŠÀ¦ãñ Öì† Ô‡ãñŠÞã ºã¶ãã¶ãñ ¾ãã
ÀñŒãããäÞã¨ããò ‡ãñŠ ƒ¶ã¹ãì› ½ãò ‚ãã¶ãñ ÌããÊããè Ö‡ã‹‡ãŠãè Ô‡ãñŠÞã ÊããƒÃ¶ããò,
‚ããù‡ã‹ÔãÃ Ìã ‚ã¶¾ã ØãÆããä¹ãŠ‡ã‹Ôã ‚ããùº•ãñ‡ã‹›áÔã •ãõÔããè ºãã£ãã‚ããò ‡ãŠã
ãä¶ãÀã‡ãŠÀ¥ã Ôããè£ããè ÀñŒãã Ô½ãî©ã ‡ãŠÌÔãÃ •ãõÔãñ Øããä¥ã¦ããè¾ã ÔãìÔ¹ãÓ›
ãäÞã¶Öãò ‡ãŠãè ¦ãÀÖ ÔÌãÞããäÊã¦ã ƒ¶ã¹ãì› ‡ãñŠ Â¹ã ½ãò ãä‡ãŠ¾ãã •ãã
Ôã‡ãŠ¦ãã Öõý

 ãä¡ãä•ã›ãƒ•ãÔãÃ ‡ãŠã ‡ãŠ½¹¾ãî›À †¡ñ¡ ãä¡•ãããè¶ã (AD) ‡ãñŠ àãñ̈ ã
½ãò Ì¾ãã¹ã‡ãŠ „¹ã¾ããñØã ãä‡ãŠ¾ãã •ãã¦ãã Öõý

 ‡ãŠãØã•ã ¹ãÀ „¹ãÊãº£ã ¶ã‡ã‹Íããò ‡ãŠãñ ãä¡ãä•ã›Êã ‡ãŠÀ¶ãñ ‡ãñŠ ãäÊã†
ƒ¶ã‡ãŠã ¹ãÆ¾ããñØã ¼ããõØããñãäÊã‡ãŠ ÔãîÞã¶ãã ¹ãÆ¥ããÊããè (GIS) ‡ãñŠ àãñ̈ ã
½ãò ¼ããè ãä‡ãŠ¾ãã •ãã¦ãã Öõý

‚ããùãä¹›‡ãŠÊã Ô‡ãñŠ¶ãÀ

 ‚ããùãä¹›‡ãŠÊã Ô‡ãñŠ¶ãÀ ½ãìŒ¾ã¦ã: †‡ãŠ †ñÔãã ÊããƒÃ› ÔãñãäÔãâØã ƒ¶ã¹ãì›
ãä¡ÌããƒÃÔã Öõ, •ããñ ½ãìãä³¦ã ½ãîÊã¹ããŸ, ãäÞã¨ããò Ìã ØãÆããä¹ãŠ‡ã‹Ôã ‡ãŠãñ
Ô‡ãñŠ¶ã ‡ãŠÀ¦ãã Öõ ‚ããõÀ ãä¹ãŠÀ ƒ¶ã‡ãñŠ ¹ããäÀ¥ãã½ããò ‡ãŠãñ ‡ãŠ½¹¾ãî›À
‡ãŠãè Ôã½ãàã ½ãò ‚ãã¶ãñ ÌããÊãñ Â¹ã ½ãò ‚ã¶ãìÌãããäª¦ã ‡ãŠÀ¦ãã Öõý

 ãäÌããä¼ã¸ã ¹ãÆ‡ãŠãÀ ‡ãñŠ Ô‡ãñŠ¶ãÔãÃ „¹ãÊãº£ã Öõ-
 Ô›ñÍã¶ãÀãè ÊãñÌãÊã Ôãñ‡ãŠ¶ãÔãÃ  ¹ãñ•ã Ô‡ãñŠ¶ãÔãÃ  ¡ã‡ã‹¾ãì½ãò›

Ô‡ãñŠ¶ãÔãÃ  ‡ãâŠãä›¶¾ãî‚ãÔã ¹ãŠã½ãÃ Ô‡ãñŠ¶ãÔãÃ  ƒ½ãñ•ã Ô‡ãñŠ¶ãÔãÃ
Bar Code Readers

 Ìã¦ãÃ½ãã¶ã Ôã½ã¾ã ‡ãñŠ Ì¾ãã¹ããÀ ‡ãñŠ àãñ̈ ã ½ãò ÊããƒÃ› Ìã ¡ã‡ãÃŠ  ºããÔãÃ ‡ãñŠ
Â¹ã ½ãò ‡ãŠãñ¡ñ¡ Ô¹ãñãäÔãâØã ‚ããõÀ ½ããñ›ãƒÃ ‡ãñŠ Ôãã©ã ¡ã›ã Ôãâ‡ãñŠ¦ã® ãä‡ãŠ†
•ãã Ôã‡ãŠ¦ãñ Ööý ƒ¶Öò ºããÀ‡ãŠãñ¡áÔã ‡ãŠÖã •ãã¦ãã Öõý

 „ªãÖÀ¥ã ãä‡ãŠ¦ããºããò ‡ãñŠ ¹ããèœñ ¾ãã ‡ãŠ¹ãü¡ãò ¹ãÀ œ¹ãñ ¹ãÆãƒÃ•ã ›õØã
¹ãÀ ªñŒãã •ãã Ôã‡ãŠ¦ãã Öõý

Optial Mark Reader (OMR)

 ¾ãñ ãä¡ÌããƒÃÔãñÔã ãäÞã¶Ö ¾ãã ãäºã¶ªì ‡ãŠãè ½ããõ•ãîªØããè ‡ãŠãñ ¹ãÖÞãã¶ã¦ãñ Ööý
 ¹ãÆãä¦ããäºããä½ºã¦ã ÊããƒÃ› ´ãÀã ›ÈãâÔããä½ã›ñ¡ ¶ã Öãñ¶ãñ ÌããÊããè ÊããƒÃ›

Ôãñ ½ãã‡ãÃŠ ‡ãŠã ‚ã¶ãìÔãâ£ãã¶ã ãä‡ãŠ¾ãã •ãã¦ãã Öõý
 ¡ã›ã ¹ãü¤¶ãñ ½ãò „¹ã¾ããñØããè ý ÔãâŒ¾ãã¦½ã‡ãŠ ¡ã›ã, ‚ããõÀ ÔãÀÊã

Ôãâ‡ãñŠ¦ã ÔãîÞã¶ããý
Optical Character Reader (OCR)

 ¾ãÖ ãä¶ãÍãã¶ã ‡ãŠãè ‡ãñŠÌãÊã •ããúÞã Öãè ¶ãÖãé ‡ãŠÀ¦ãã Öõ, ºããäÊ‡ãŠ
„Ôã‡ãñŠ ‚ãã‡ãŠãÀ ‚ããõÀ Ôããè£ãñ Ô¨ããñ¦ã ªÔ¦ããÌãñ•ããò Ôãñ ‡ãñŠÀñ‡ã‹›ÔãÃ
‡ãŠãñ ¼ããè ¹ãÖÞãã¶ã Ôã‡ãŠ¦ãã Öõý

 OCR ‡ãŠãØã•ã ¹ãÀ ½ãìãä³¦ã ‚ãàãÀãò ‚ããõÀ ‚ãâ‡ãŠãò ‡ãŠãñ ¹ãü¤ Ôã‡ãŠ¦ãã Öõý
 OCR ‡ãŠã ½ãìŒ¾ã Êãã¼ã ¾ãÖ Öõ ãä‡ãŠ ÌãÖ Ô¨ããñ¦ã ªÔ¦ããÌãñ•ããò

‡ãŠã „¹ã¾ããñØã  ‡ãŠ½¹¾ãî›À ½ãò Ôããè£ãñ ƒ¶ã¹ãì›áÔã ‡ãñŠ Â¹ã ½ãò ‡ãŠÀ¶ãñ
‡ãŠãè àã½ã¦ãã ÀŒã¦ãã Öõý ‚ããõÀ ƒÔã ¦ãÀÖ ¡ã›ã ¹ãÆãä¦ãÊãñŒã¶ã Ôãñ
ºãÞãã •ãã Ôã‡ãŠ¦ãã Öõý

Magnetic Ink Character Recognition Reader (MICR)

 MICR Þãìâºã‡ãŠãè¾ã ‚ããõÀ ‡ãŠãØã•ã ‡ãñŠ ½ãã£¾ã½ã ‡ãŠã Ôãâ¾ããñ•ã¶ã Öõý
 ƒÔã ãäÔãÔ›½ã ½ãò ‡ãñŠÀñ‡ã‹›ÔãÃ †‡ãŠ †ñÔããè Ô¾ããÖãè ½ãò œ¹ã¦ãñ Öö,

ãä•ãÔã½ãò Þãìâºã‡ãŠãè¾ã ¹ãªã©ãÃ Öãñ¦ãã Öõ ‚ããõÀ ƒÔã ‡ãŠãÀ¥ã Þãìâºã‡ãŠãè¾ã
àãñ̈ ã ½ãò ¼ãñ•ã¶ãñ ¹ãÀ ƒ¶Öò ¹ãü¤ã ‚ããõÀ ƒ¶ã‡ãŠãè Ôããâ‡ãñŠãä¦ã‡ãŠ ¼ããÓãã
‡ãŠã ‚ã©ãÃ Ôã½ã¢ãã •ãã Ôã‡ãŠ¦ãã Öõý

 ‡ãŠÀãèºã 20-30 Þãñ‡ãŠ †‡ãŠ Ôãñ‡ãâŠ¡ ½ãò ½ãÍããè¶ã Ôãñ Øãì•ãÀ Ôã‡ãŠ¦ãñ
Ööý ½ãÍããè¶ã Ôãñ Øãì•ãÀ¶ãñ ‡ãñŠ ªãõÀã¶ã „¶Öñ „¶ã‡ãŠãè ¹ãÖÞãã¶ã Ôãâ‡ãñŠ¦ã
ÔãâŒ¾ãã ‡ãñŠ ‚ã¶ãìÔããÀ œã›ã •ãã¦ãã Öõý

ªãñ ¦ãÀÖ ‡ãñŠ MICR Fonts (¹ãŠãù¶›áÔã) Öãñ¦ãñ Öö-
(1) ƒÃ 13Ìããé (2) Ôããè.†½ã.Ôããè.7
Sensor

 ÔãòÔãÀ ñ‡ãŠ †ñÔãã ãä¡ÌããƒÃÔã Öõ, •ããñ ‡ãŠ½¹¾ãî›À ãäÔãÔ›½ã ½ãò ƒ¶ã¹ãì›
‡ãñŠ ãäÊã† Ôããè£ãñ ºããÖÀ Ôãñ ¡ã›ã †‡ãŠãä̈ ã¦ã ‡ãŠÀ¦ãã Öõý

 ƒÔã ¹ãÆ‡ãŠãÀ, ÔãòÔãÀ ‡ãŠã „¹ã¾ããñØã £ãìú‚ãã, £ãîÊã ‚ãããäª Ôãñ ¹ãõÊãñ
¹ã¾ããÃÌãÀ¥ããè¾ã ¹ãÆªîÓã¥ã ‡ãŠãñ ½ãã¹ã¶ãñ ½ãò ãä‡ãŠ¾ãã •ãã¦ãã Öõý

ÌããƒÔã ãäÀ‡ãŠ½ã¶ããèÍã¶ã  ¦ã©ãã ÌããƒÔã ãäÀÔ¹ããâÔã ƒ¶ã¹ãì› ãä¡ÌããƒÃÔã
 ¡ã›ã †â›Èãè ‡ãñŠ ãäÊã† ¾ãî•ãÀ ƒâ›À¹ãñŠÔã ¹ãÆªã¶ã ‡ãŠÀ¶ãñ ‡ãŠã ÔãºãÔãñ

ÔãÀÊã ¦ãÀãè‡ãŠã Öõ, Ìãã¥ããè ¹ãÖÞãã¶ã ‚ããõÀ Ìãã¥ããè ¹ãÆãä¦ããä‰ãŠ¾ããý
 Ô¹ããèÞã ½ããƒ‰ãŠãñ¹ãÆãñÔãñÔãÔãÃ ãäŒãÊããõ¶ããò, Øã¥ã¶ãã ¾ãâ̈ ããò, „¹ã‡ãŠÀ¥ããò,

‚ããù›ãñ½ããñºããƒÃÊÔã ‚ããõÀ ãäÌããä¼ã¸ã ¹ãÆ‡ãŠãÀ ‡ãñŠ ‚ã¶¾ã „¹ã¼ããñ‡ã‹¦ãã,
Ìãããä¥ã•¾ã‡ãŠ †Ìãâ ‚ããõ²ããñãäØã‡ãŠ „¦¹ããª¶ããò ½ãò „¹ã¾ããñØã ãä‡ãŠ† •ãã
Ôã‡ãŠ¦ãñ Ööý

ãä¡ãä•ã›Êã ‡ãõŠ½ãÀã

 ãä¹ãŠÊ½ã ¹ãÀ ‚ãâãä‡ãŠ¦ã ‡ãŠÀ¶ãñ ‡ãñŠ Ô©ãã¶ã ¹ãÀ ãäÞã¨ããò ‡ãŠãñ ãä¡ãä•ã›Êããè
Ô›ãñÀ ‡ãŠÀ¶ãñ ÌããÊãñ ‡ãõŠ½ãÀã ãä¡ãä•ã›Êã ‡ãõŠ½ãÀã ‡ãŠÖÊãã¦ãã Öõý

 ãä¡ãä•ã›Êã ‡ãõŠ½ãÀãò ‡ãŠã ÔãºãÔãñ ºãü¡ã ¹ãŠã¾ãªã ¾ãÖ Öõ ãä‡ãŠ ƒ¶ãÔãñ
œã¾ãããäÞ¦ãÀ ºãÖì¦ã ‡ãŠ½ã Ôã½ã¾ã ‚ããõÀ Ì¾ãã¹ã‡ãŠ ½ãò ºã¶ã‡ãŠÀ ¦ãõ¾ããÀ Öãñ
•ãã¦ãñ Öö, ‡ã‹¾ããòãä‡ãŠ ƒ¶ã½ãò ãä¹ãŠÊ½ã ¹ãÆãñ•ãñãäÔãâØã ¶ãÖãé ‡ãŠãè •ãã¦ããè Öõý

Web Camera

 Web Camera ¼ããè ãä¡ãä•ã›Êã ‡ãõŠ½ãÀã ‡ãñŠ Ôã½ãã¶ã Öãè ‡ãŠã¾ãÃ
‡ãŠÀ¦ãã Öõ ‚ã©ããÃ¦ãá ãä¡ãä•ã›ãƒÃ•¡ ãäÞã¨ããò ‡ãñŠ Ôãã©ãý

 ‡ãõŠ½ãÀã ‡ãŠ½¹¾ãî›À ãäÔãÔ›½ã ‡ãñŠ Ôãã©ã Öãè ‡ãŠã¾ãÃ ‡ãŠÀ¦ãã Öõý
 ƒÔã ‡ãõŠ½ãÀñ Ôãñ ºã¶ãñ ãäÞã¨ããò ‡ãŠãñ ¦ãñ•ã Øããä¦ã Ôãñ ¶ãñ›Ìã‡ãÃŠ ¹ãÀ

ºãñ•ãã •ãã Ôã‡ãŠ¦ãã Öõ ‚ããõÀ ¾ãÖãè ‡ãŠãÀ¥ã Öõ ãä‡ãŠ Ìãñºã ¹ãÀ Ìããèãä¡¾ããñ
Ìãã¦ããÃÊãã¹ããò ‡ãñŠ ãäÊã† ƒÔã‡ãŠã „¹ã¾ããñØã Ôãã½ãã¶¾ã Öãñ Øã¾ãã Öõý
ƒÔããäÊã† ƒÔãñ Ìãñºã ‡ãõŠ½ãÀã ¶ãã½ã ¹ãÆªã¶ã ãä‡ãŠ¾ãã Øã¾ãã Öõý
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‚ãã…›¹ãì› ãä¡ÌããƒÃÔãñÔã

 ‚ãã…›¹ãì› ãä¡•ãÌããƒÃÔã ÌãÖ ƒ‡ãŠãƒÃ Öõ, ãä•ãÔã‡ãŠã ¹ãÆ¾ããñØã ½ãã¶ãÌã
Ìã ‡ãŠ½¹¾ãî›Àãò ‡ãñŠ ºããèÞã Ôãâ¹ãÆñÓã¥ã ‡ãñŠ ãäÊã† Öãñ¦ãã Öõý

 ¾ãñ ãä¡ÌããƒÃÔãñÔã ¹ãÆãñÔãñÔãÀ Ôãñ ½ãÍããè¶ããè‡ãðŠ¦ã Â¹ã ½ãò ‚ãã…›¹ãì›
¹ããäÀ¥ãã½ã Êãñ¦ãñ Öö ‚ããõÀ „¶Öò ƒÔã ¦ãÀÖ Ôãñ Â¹ããâ¦ããäÀ¦ã ‡ãŠÀ¦ãñ
Öö, ãä•ã¶ã‡ãŠã ãä‡ãŠ ÊããñØããò ´ãÀã „¹ã¾ããñØã ãä‡ãŠ¾ãã •ãã Ôã‡ãñŠý

 ‚ãã…›¹ãì› ‡ãŠãñ ãä¶ã½¶ã ÌãØããô ½ãò ºããâ›ã Øã¾ãã Öõý
(a) ‚ãã…›¹ãì› ãä•ãÔãñ ½ã¶ãìÓ¾ããò ´ãÀã ‚ããÔãã¶ããè Ôãñ Ôã½ã¢ãã ‚ããõÀ

„¹ã¾ããñØã ãä‡ãŠ¾ãã •ãã Ôã‡ãñŠý
(b)  Ôãñ‡ãâŠ¡Àãè Ô›ãñÀñ•ã ãä¡ÌããƒÃÔãñÔã ‡ãñŠ ‚ãã…›¹ãì› ‡ãŠãñ ‡ãŠ½¹¾ãî›À

´ãÀã ‚ããØãñ ‡ãŠãè ¹ãÆãñÔãñãäÔãâØã ‡ãñŠ ãäÊã† ƒ¶ã¹ãì› ‡ãñŠ Â¹ã ½ãò „¹ã¾ããñØã
ãä‡ãŠ¾ãñ •ãã¶ãñ ÌããÊãñ ¡ã›ã ‡ãŠãñ Ôãâ¼ããÊã ‡ãŠÀ ÀŒãòý

ãä¡Ô¹Êãñ ½ããùãä¶ã›À ¾ãã ãäÌã•ãì‚ãÊã ãä¡Ô¹ãÊãñ ¾ãîãä¶ã›

 ¾ãÖ ‡ãŠ½¹¾ãî›À ‡ãŠã ÔãºãÔãñ ½ãÖ¦Ìã¹ãî¥ãÃ ¹ãñÀãè¹ãñŠÀÊã Öõý
›ñÊããèãäÌã•ã¶ã ‡ãŠãè Ô‡ãŠãè¶ã ‡ãñŠ Ôã½ãã¶ã Öãñ¦ãã Öõ ‚ããõÀ ÔãîÞã¶ãã
ãä¡Ô¹Êãñ ‡ãŠÀ¶ãñ ‡ãñŠ ãäÊã† ‡ãõŠ©ããñ¡-Àñ-›¿ãîºã (CRT) ‡ãŠã „¹ã¾ããñØã
‡ãŠÀ¦ãã Öõý

 Key Board ´ãÀã ÔãîÞã¶ãã ›ãƒÃ¹ã ‡ãŠÀ¶ãñ ¹ãÀ VDU ¾ãã
½ããùãä¶ã›À ¼ããè ÔãîÞã¶ãã ‡ãŠãñ ãä¡Ô¹Êãñ ‡ãŠÀ¦ãã Öõý

¹Êãñ›-Þãõ¶ãÊã ãä¡Ô¹Êãñ

 ¹Êãñ›-Þãõ¶ãÊã ãä¡Ô¹Êãñ ½ãò ½ããù¶ããè›À Œãü¡ã ÀÖ¶ãñ ‡ãŠãè ºã•ãã¾ã
Ôã¹ãã› Öãñ¦ãã Öõý ¹Êãñ›-Þãõ¶ãÊã ãä¡Ô¹Êãñ †‡ãŠ ÖÊ‡ãŠãè Ìã ¹ãÖÊããè
Ô‰ãŠãè¶ã Öãñ¦ããè Öõ •ããñ CRT ½ããù¶ããè›À ‡ãŠãè ¦ãìÊã¶ãã ½ãò ‡ãŠ½ã
…•ããÃ ‡ãŠã „¹ã¾ããñØã ‡ãŠÀ¦ããè Öõý

ãä¹ãÆâ›ÔãÃ Printers

 ãä¹ãÆâ›À ‡ãŠ½¹¾ãî›À ãäÔãÔ›½ã ‡ãŠãè ‚ãã…›¹ãì› ãä¡ÌããƒÃÔã Öõ, •ããñ
‚ãã…›¹ãì› ‡ãŠãè Öã¡Ã ‡ãŠãù¹ããè ‡ãŠãñ ‡ãŠã•ã ¹ãÀ ¦ãõ¾ããÀ ‡ãŠÀ¦ãã Öõý

 ãä¹ãÆâ› ‡ãŠãè Øãì¥ãÌã¦¦ãã ¦ã©ãã ãä¹ãÆâ› ‡ãŠÀ¶ãñ ‡ãŠãè Øããä¦ã ‡ãñŠ ‚ãã£ããÀ
¹ãÀ ãä‡ãŠ¾ãã •ãã Ôã‡ãŠ¦ãã Öõý

1. ƒ½¹ãñ‡ã‹› ãä¹ãÆâ›ÔãÃ 2. ÔããèãäÀ¾ãÊã ãä¹ãÆâ›ÔãÃ 3. ÊããƒÃ¶ã ãä¹ãÆâ›ÔãÃ

ØãÆããä¹ãŠ‡ãŠ ‚ãã…›¹ãì› ãä¡ÌããƒÃÔã

 ¡ãù› ½ãñãä›È‡ã‹Ôã, ƒâ‡ãŠ•ãñ› ‚ããõÀ Êãñ•ãÀ ãä ¹ãÆâ›ÔãÃ ØãÆããä¹ãŠ‡ã‹Ôã
‚ãã…›¹ãì› „¦¹ã¸ã ‡ãŠÀ¶ãñ ½ãò Ôãàã½ã Öãñ¦ãñ Ööý •ãºããä‡ãŠ ºãÖì¦ã
Ôãñ ƒâ•ããèãä¶ã¾ããäÀâØã ãä¡•ããƒÃ¶ã †¹Êããè‡ãñŠÍã¶ããò •ãõÔãñ- ¼ãÌã¶ã ãä¶ã½ããÃ¥ã
‡ãŠãè ãäÍãÊ¹ã Ôãâºãâ£ã ¾ããñ•ã¶ãã, Ìãã¾ãì¾ãã¶ã ¾ãã ‡ãŠãÀ ‡ãñŠ ¾ããâãä̈ ã‡ãŠ
¹ãì•ããô ¾ãã Üã›‡ãŠãò ‡ãŠãè ãä¡•ããƒÃ¶ã  ¦ãõ¾ããÀ ‡ãŠÀ¶ãñ ½ãò „ÞÞã Øãì½ãÌã¦¦ãã
‚ããõÀ Ôã½ãìãäÞã¦ã ‚ã¶ãì¹ãã¦ã ÌããÊãñ ØãÆããä¹ãŠ‡ã‹Ôã ‚ãã…›¹ãì› ‡ãŠãè ºãü¡ãè
Íããè› ¹ãÀ ‚ããÌãÍ¾ã‡ãŠ Öãñ¦ããè Öõý

ÑãÌ¾ã ‚ãã…›¹ãì› ãä¡ÌããƒÃÔã

 ÑãÌ¾ã ‚ãã…›¹ãì› ãä¡ÌããƒÃÔã ½ãò Ìãñ ºããñÊãñ Øã† Íãºª Öãñ¦ãñ Öö •ããñ
‡ãŠ½¹¾ãî›À Ôãñ ¾ãî•ãÀ ¦ã‡ãŠ ¹ãÖìâÞã¦ãñ Öö ‚ã©ããÃ¦ãá- ãä¹ãÆâ›ñ¡ ‚ãã…›¹ãì›

¾ãã CRT ½ããùãä¶ã›À ¹ãÀ Íãºªãò ‡ãŠãñ ¹ãü¤¶ãñ ‡ãñŠ Ô©ãã¶ã ¹ãÀ ¾ãî•ãÀ
‡ãŠ½¹¾ãî›À ãäÔãÔ›½ã Ôãñ Íãããäºª‡ãŠ ‚ãã…›¹ãì› ¹ãÆã¹¦ã ‡ãŠÀ¦ãã Öõý

Language (ÊãöØÌãñ•ã)

 ÊãöØÌãñ•ã Ôãâ¹ãÆñÓã¥ã ‡ãŠã †‡ãŠ ½ãã£¾ã½ã Öõý ‡ãŠ½¹¾ãî›À ¹ãÆãñØãÆã½ã
†‡ãŠ †ñÔããè ¹ãÆ½ãìŒã ÊãöØÌã•ãñÔã ½ãò ãäÊãŒãñ Øã† ãä¶ãªóÍããò ‡ãŠã Ôã½ãîÖ
Öõ, ãä•ãÔãñ ‡ãŠ½¹¾ãî›À Ôã½ã¢ã Ôã‡ãŠ¦ãã Öõý

 ‡ãŠ½¹¾ãî›À ‡ãŠãè Ôã½ã¢ã ½ãò ‚ãã¶ãñ ÌããÊããè ÊãöØÌãñ•ã ‡ãŠãñ ‡ãŠ½¹¾ãî›À
‡ãŠãè ¹ãÆãñØãÆããä½ãâØã ÊãöØÌãñ•ã ‡ãŠÖã •ãã¦ãã Öõý

 ¹ãÆ¦¾ãñ‡ãŠ ÊãöØÌãñ•ã ‡ãñŠ ÞããÖñ ÌãÖ ¹ãÆã‡ãðŠãä¦ã‡ãŠ ÊãöØÌãñ•ã Öãñ ¾ãã
‡ãŠ½¹¾ãî›À ‡ãŠãè ÊãöØÌãñ•ã Öãñ, ¦ããè¶ã ¹ãÆ½ãìŒã ¹ãÖÊãî Öãñ¦ãñ Öö- Ìãã‡ã‹¾ã
ãäÌã—ãã¶ã (Syntax), Ì¾ãã‡ãŠÀ¥ã (Semantics) ‚ããõÀ
¹ãÆ¾ããñØãã¦½ã‡ãŠ ¹ãÖÊãî (Pragmatic)

¹ãÆãñØãÆããä½ãâØã ÊãöØÌãñ•ã

¹ãÆãñØãÆããä½ãâØã, ÔãâØãÆÖãè¦ã ‡ãŠãè ØãƒÃ ƒâÔ›È‡ã‹Íã¶Ôã ‡ãŠãè ÑãâðŒãÊãã Ôãñ
ºã¶ããè Öãñ¦ããè Öõ, •ããñ ‡ãŠ½¹¾ãî›À ‡ãŠãñ ¾ãÖ ºã¦ãã¦ããè Öõ ãä‡ãŠ „Ôãñ ‡ã‹¾ãã
‡ãŠã¾ãÃ ãä¶ãÓ¹ãããäª¦ã ‡ãŠÀ¶ãã Öõý
 ¹ãÆãñØãÆããä½ãâØã ÊãöØÌãñ•ã †‡ãŠ ‚ã¹ãÆã‡ãðŠãä¦ã‡ãŠ ÊãöØÌãñ•ã Öãñ¦ããè Öõ, •ããñ

ãä¶ããäÍÞã¦ã ÍãºªãÌãÊããè Ìã ãä¶ã¾ã½ããò ‡ãŠã ‚ã¶ãìÔãÀ¥ã ƒâÔ›È‡ã‹Íã¶ã
‡ãŠãñ ãä¶ããä½ãÃ¦ã ‡ãŠÀ¶ãñ ‡ãñŠ ãäÊã¾ãñ ‡ãŠÀ¦ããè Öõý ƒ¶ã ƒâÔ›È‡ã‹Íã¶Ôã ‡ãŠãñ
‡ãŠ½¹¾ãî›À Ôã½ã¢ã‡ãŠÀ ãä‰ãŠ¾ãããä¶Ìã¦ã  ‡ãŠÀ¦ãã Öõý

¹ãÆãñØãÆããå½ãâØã ÊãöØÌãñ•ã ‡ãñŠ ¹ãÆ‡ãŠãÀ-
1. Low Level ÊãöØÌãñ•ã
2. High Level ÊãöØÌãñ•ã
3. 4 GLS (Generation Languate)
 Ôãã½ãã¶¾ã Â¹ã Ôãñ Ôããù¹ã‹›Ìãñ¾ãÀ ½ãò ªãñ ¹ãÆ‡ãŠãÀ ‡ãñŠ ¹ãÆãñØãÆã½ãÔãÃ ‡ãñŠ

Øãì¥ã-£ã½ãÃ Öãñ¦ãñ Öö: ãäÔãÔ›½ã ¹ãÆãñØãÆã½ãÀ Ìã †¹Êããè‡ãñŠÍã¶ã ¹ãÆãñØãÆã½ãÀý
 ãäÔãÔ›½ã ¹ãÆãñØãÆã½ãÔãÃ ‡ãŠ½¹¾ãî›À ‡ãŠãè ½ãÍããè¶ã ÊãöØÌãñ•ã ‡ãñŠ Ôã½ãã¶ã

¹ãÆãñØãÆããå½ãâØã ÊãöØÌãñ•ã ‡ãŠã ¹ãÆ¾ããñØã ‡ãŠÀ¦ãñ Öö ‚ã©ããÃ¦ãá Êããñ ÊãñÌãÊã
ÊãöØÌãñ•ãñÔãý

 †¹Êããè‡ãñŠÍã¶ã ¹ãÆãñØãÆã½ãÔãÃ „¶ã ÊãöØÌãñ•ãñÔã ‡ãŠã ¹ãÆ¾ããñØã ‡ãŠÀ¦ãñ Öö,
•ããñ ƒâ•ããèãä¶ã¾ããäÀâØã ¾ãã Ì¾ãã¹ããÀ •ãõÔããè Ôãã½ãã¶¾ã Ôã½ãÔ¾ãã ‡ãñŠ
ºãÖì¦ã ‡ãŠÀãèºã Öõ ‚ã©ããÃ¦ãá ÖãƒÃ ÊãñÌãÊã ÊãöØÌãñ•ãñÔãý

½ãÍããè¶ã ÊãöØÌãñ•ã

 ‡ãŠ½¹¾ãî›À O`s Ìã 1`s (½ãÍããè¶ã ÊãöØÌãñ•ã) ‡ãŠãè ÊãöØÌãñ•ã ‡ãŠãè Ôã½ã¢ã¦ãã
Öõý ƒ¶ã ½ãÍããè¶ã ƒâÔ›È‡ã‹Íã¶ã ‡ãŠãñ ªãñ ¼ããØããò ½ãò ãäÌã¼ãããä•ã¦ã ãä‡ãŠ¾ãã Øã¾ãã
Öõ- ‚ããù¹ãÀñÍã¶ã (‡ãŠãñ¡) ‚ããõÀ ‚ããù¹ãÀò¡ (†›ÈñÔã)ý

 ÌãÖ ÊãöØÌãñ•ã •ããñ Ôããä‡ãÃŠ› Ìã ½ãÍããè¶ã ‡ãŠãè ºã¶ããÌã› ¹ãÀ ‚ãã£ãããäÀ¦ã
Öãñ¦ããè Öõ, „Ôãñ ½ãÍããè¶ã ÊãöØÌãñ•ã ‡ãŠÖ¦ãñ Ööý

 ¾ãÖ ãä¶ã½¶ã ‚ãã‡ãŠãÀ ½ãò, ãä¶ãªóÍã ‡ãŠãñ¡áÔã Ôãñ ºã¶ããè Öãñ¦ããè Öõý
 ‚ããù¹ãÀñÍã¶ã ‡ãŠãñ¡ „Ôã ‚ããù¹ãÀñÍã¶ã ‡ãŠãñ ªÍããÃ¦ãã Öõ, ãä•ãÔãñ Ôã½¹ã¸ã

ãä‡ãŠ¾ãã •ãã¦ãã Öõý
 ƒâÔ›È‡ã‹Íã¶ã ‡ãŠãñ¡ ‡ãŠã ‚ããù¹ãÀò¡ ¼ããØã „Ôã ¡ã›ã ‡ãŠã ãäÌããäÍãÓ›
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†¡ÈñÔã Êããñ‡ãñŠÍã¶ã ¹ãÆªã¶ã ‡ãŠÀ¦ãã Öõ ãä•ãÔã ¹ãÀ ‚ããù¹ãÀñÍã¶ã ÊããØãî
ãä‡ãŠ¾ãã •ãã¦ãã Öõý

‚ãÔãñ½ºãÊããè ÊãöØÌãñ•ã

 ½ãÍããè¶ã ÊãòØÌãñ•ã ¹ãÆãñØãÆã½ã ½ãò ÔãâŒ¾ãã‚ããò ‡ãñŠ Ô©ãã¶ã ¹ãÀ ‚ãàãÀãò
Ìã ãäÞã¶Öãò ‡ãŠã ¹ãÆ¾ããñØã ‡ãŠÀ¶ãñ ÌããÊããè ÊãöØÌãñ•ã ‡ãŠãñ ‚ãÔãñ½ºãÊããè
ÊãöØÌãñ•ã ¾ãã ãäÔã½ºããñãäÊã‡ãŠ ÊãöØÌãñ•ã ‡ãŠÖã •ãã¦ãã Öõý

 ‚ãÔãñ½ºãÊããè ÊãöØÌãñ•ã, ãä•ã¶Öò ‡ãŠ¼ããè-‡ãŠ¼ããè Low Level ÊãöØÌãñ•ãñÔã
¼ããè ‡ãŠÖã •ãã¦ãã Öõý ƒÔã‡ãŠã ¹ãÆ¾ããñØã ‡ãŠ½¹¾ãî›À ¹ãÆãñØãÆã½ã ‡ãñŠ ¹ãÆ¦¾ãñ‡ãŠ
¼ããØã ‡ãñŠ ÔãºãÔãñ ‡ãŠã¾ããÃÑã½ã ‡ãŠãñãä¡âØã ‡ãŠãñ ¹ãÆªã¶ã ‡ãŠÀ¶ãñ ½ãò ãä‡ãŠ¾ãã
•ãã¦ãã Öõý ƒÔãñ ½ãÍããè¶ã ‚ããñãäÀ†ò›ñ¡ ‡ãŠÖ¦ãñ Ööý
‚ã¶ãñ‡ãŠ ¦ãÀÖ ‡ãŠãè Low Level ÊãöØÌãñ•ãñÔã Öãñ¦ããè Öõ ãä•ã¶ã½ãò

Ôãñ ‡ãìŠœ ƒÔã ¹ãÆ‡ãŠãÀ Ööâ.
 IBM - Assembly ÊãöØÌãñ•ãñÔã
 ICL - System 4 User Code
 Honeywell - Easy Code
 North Star - Pilot
 Equinox - Macro Asemblor

High Level ÊãöØÌãñ•ãñÔã

 ½ãÍããè¶ã ãä¶ã¼ãÃÀ¦ãã ‡ãŠãè Êããñ ÊãñÌãÊã ÊãöØÌãñ•ã ‡ãŠãè ½ãìãäÍ‡ãŠÊã ‡ãŠãñ
Ö›ã¶ãñ ‡ãñŠ ãäÊã† Ôã½ãÔ¾ãã ½ãîÊã‡ãŠ ÖãƒÃ ÊãñÌãÊã ÊãöØÌãñ•ãñÔã ‡ãŠã
ãäÌã‡ãŠãÔã ãä‡ãŠ¾ãã Øã¾ããý

 ÖãƒÃ ÊãñÌãÊã ƒâ›Àñãä‡ã‹Ìã› ÊãöØÌãñ•ãñÔã ¹ãÆãñØãÆã½ã ‡ãñŠ Ôãâ‡ãŠÊã¶ã Ìã
ãä‰ãŠ¾ãã¶Ìã¾ã¶ã ‡ãñŠ Ôã½ã¾ã „Ôã½ãò Ôãì£ããÀ ¾ãã ¹ããäÀÌã¦ãÃ¶ã ½ãò
¹ãÆãñØãÆã½ãÀ ‡ãŠãè ÔãÖã¾ã¦ãã ‡ãŠÀ¦ããè Öõý

Four Generation Languages

4GL ‡ãŠã ¹ãÆ½ãìŒã „­ñÍ¾ã ãäÌã‡ãŠãÔã ¦ã©ãã ½ãò›ñ¶ãòÔã ½ãò ÊãØã¶ãñ
ÌããÊãñ Ôã½ã¾ã ‡ãŠãñ ‡ãŠ½ã ‡ãŠÀ¶ãã ¦ã©ãã „¹ã¾ããñØã‡ãŠ¦ããÃ ‡ãñŠ ãäÊã† ƒÔãñ
ÔãÀÊã ºã¶ãã¶ãã Öõý

‡ãŠ½¹¾ãî›À ¶ãñ›Ìã‡ãÃŠ
1. ¶ãñ›Ìã‡ãÃŠ (Network)-‡ãŠ½¹¾ãî›À ¶ãñ›Ìã‡ãÃŠ ‚ãã¹ãÔã ½ãò

•ãìü¡ñ ‡ãŠ½¹¾ãî›Àãò (Autonomous Computers) ‡ãŠã Ôã½ãîÖ Öõ,
•ããñ ‚ãã¹ãÔã ½ãò ¡ã›ã ‚ããõÀ ÔãîÞã¶ãã‚ããò ‡ãŠã  ‚ããªã¶ã-¹ãÆªã¶ã ‡ãŠÀ¶ãñ
½ãò Ôãàã½ã Ööý ¶ãñ›Ìã‡ãÃŠ ‡ãŠã „­ñÍ¾ã ÔãîÞã¶ãã, ÔãâÔãã£ã¶ããò ¦ã©ãã
‡ãŠã¾ããô ‡ãŠãè Ôãã¢ãñªãÀãè ‡ãŠÀ¶ãã Öãñ¦ãã Öõý ƒÔã½ãò ãä‡ãŠÔããè †‡ãŠ
‡ãŠ½¹¾ãî›À ‡ãŠã ¶ãñ›Ìã‡ãÃŠ ¹ãÀ ãä¶ã¾ãâ̈ ã¥ã ¶ãÖãé Öãñ¦ããý

ãä‡ãŠÔããè ¶ãñ›Ìã‡ãÃŠ ½ãò ÔãâÞããÀ ‡ãŠãñ Ô©ãããä¹ã¦ã ‡ãŠÀ¶ãñ ‡ãñŠ ãäÊã†
ÞããÀ Þããè•ããò ‡ãŠãè ‚ããÌãÍ¾ã‡ãŠ¦ãã Öõ-

(i) ¹ãÆñÓã‡ãŠ (Sender), (ii) ½ãã£¾ã½ã (Medium)
(iii) ¹ãÆã¹¦ã‡ãŠ¦ããÃ (Receiver),
(iv) ¼ãñ•ã¶ãñ ‚ããõÀ ¹ãÆã¹¦ã ‡ãŠÀ¶ãñ ‡ãŠãè ‡ãŠã¾ãÃ ãäÌããä£ã (Protocol)

2. ¶ãñ›Ìã‡ãÃŠ ‡ãñŠ Êãã¼ã (Benefit of Network)
 ãäÌããä¼ã¸ã ‡ãŠ½¹¾ãî›À ´ãÀã ‚ãã¹ãÔã ½ãò ÔãîÞã¶ãã‚ããò ‡ãŠã ‚ããªã¶ã-

¹ãÆªã¶ãý
 ¡ã›ã, ÔãîÞã¶ãã ‚ããõÀ ½ãÖâØãñ „¹ã‡ãŠÀ¥ããò ‡ãŠã Ôãã¢ãã „¹ã¾ããñØãý
 ÔãîÞã¶ãã ‡ãŠã ¦ãñ•ã Øããä¦ã ‚ããõÀ Íãì®¦ãã (Speed & Accuracy)

‡ãñŠ Ôãã©ã ‚ããªã¶ã-¹ãÆªã¶ãý
 ‡ãŠ½ã ŒãÞãÃ ½ãò ¡ã›ã ‡ãŠã ‚ããªã¶ã-¹ãÆªã¶ãý
3. ¹ãÆãñ›ãñ‡ãŠãùÊã (Protocol)-ãä‡ãŠÔããè ¶ãñ›Ìã‡ãÃŠ ½ãò ãäÌããä¼ã¸ã ‡ãŠ½¹¾ãî›À

‡ãŠãñ ‚ãã¹ãÔã ½ãò •ããñü¡¶ãñ ¦ã©ãã ÔãîÞã¶ãã ‡ãñŠ ‚ããªã¶ã-¹ãÆªã¶ã ‡ãŠãñ
ÔãÀÊã ºã¶ãã¶ãñ  ‡ãñŠ ãäÊã† ºã¶ãã† Øã† ãä¶ã¾ã½ããò ‚ããõÀ ¹ãÆãä‰ãŠ¾ãã‚ããò
(Rules and Procedures) ‡ãŠã Ôã½ãîÖ ¹ãÆãñ›ãñ‡ãŠãùÊã
‡ãŠÖÊãã¦ãã Öõý

4. ¶ããñ¡- (Nodes)-¶ãñ›Ìã‡ãÃŠ Ôãñ •ãìü¡ñ ãäÌããä¼ã¸ã ‡ãŠ½¹¾ãî›Àãò ‡ãŠã
‚ãâãä¦ã½ã ãäºã¶ªì ¾ãã ›ãä½ãÃ¶ãÊã •ããñ ¶ãñ›Ìã‡ãÃŠ ‡ãñŠ ÔãâÔãã£ã¶ããò ‡ãŠã
„¹ã¾ããñØã ‡ãŠÀ Ôã‡ãŠ¦ãñ Öö, ¶ããñ¡ ‡ãŠÖÊãã¦ãã Öõý

5. ÔãÌãÃÀ (Server)-¶ãñ›Ìã‡ãÃŠ ‡ãñŠ ãä‡ãŠÔããè †‡ãŠ ¶ããñ¡ ‡ãŠãñ ÔãâÞããÀ
Ì¾ãÌãÔ©ãã ºã¶ãã† ÀŒã¶ãñ ¦ã©ãã Ôãã¢ãã ÔãâÔãã£ã¶ããò ‡ãñŠ „¹ã¾ããñØã
½ãò ãä¶ã¾ãâãä̈ ã¦ã ‡ãŠÀ¶ãñ ‡ãŠãè ãä•ã½½ãñªãÀãè Ôããö¹ããè •ãã¦ããè Öõ, ãä•ãÔãñ
ÔãÌãÃÀ ‡ãŠÖ¦ãñ Ööý ¾ãÖ ¶ãñ›Ìã‡ãÃŠ Ôãñ •ãìü¡ñ ¹ãÆ¦¾ãñ‡ãŠ ‡ãŠ½¹¾ãî›À
‡ãŠãñ ãäÌããä¼ã¸ã ÔãñÌãã†â ¹ãÆªã¶ã ‡ãŠÀ¦ãã Öõý

6. ÔãâÞããÀ ‡ãŠãè ãäÌããä£ã¾ããâ (Methods of Mommunication)-
 ã äÔã½¹ãÊãñ‡ã‹Ôã ã äÌãã ä£ã (Simplex Method)-¡ã›ã Ìã

ÔãîÞã¶ãã‚ããò ‡ãŠã †‡ãŠ  Öãè ãäªÍãã ½ãò ÔãâÞããÀ¥ã Öãñ¦ãã Öõý ƒÔã½ãò
ÔãîÞã¶ãã ¹ãÆã¹¦ã Öãñ¶ãã Ôãìãä¶ããäÍÞã¦ã ¶ãÖãé Öãñ¦ãã Öõý •ãõÔãñ- Àñãä¡¾ããñ
‡ãŠã ¹ãÆÔããÀ¥ã

 ‚ã£ãÃ ¡ì¹Êãñ‡ã‹Ôã ãäÌããä£ã (Half Duplex Method)-ƒÔã½ãò
ÔãîÞã¶ãã‚ããò ‡ãŠã ÔãâÞãÀ¥ã ªãñ¶ããò ãäªÍãã‚ããò ½ãò ãä‡ãŠ¾ãã •ãã Ôã‡ãŠ¦ãã
Öõ, ¹ãÀ †‡ãŠ ºããÀ ½ãò †‡ãŠ Öãè ãäªÍãã ½ãò ÔãîÞã¶ãã†â •ãã Ôã‡ãŠ¦ããè
Ööý •ãõÔãñ- ›ñÊããè¹ãŠãñ¶ã ¹ãÀ ‚ããÌãã•ã ‡ãŠã ‚ããªã¶ã-¹ãÆªã¶ãý ƒÔã‡ãñŠ
ãäÊã† ªãñ ¦ããÀ ‡ãŠãè ‚ããÌãÍ¾ã‡ãŠ¦ãã ¹ãü¡¦ããè Öõý

 ¹ãî¥ãÃ ¡ì¹Êãñ‡ã‹Ôã ãäÌããä£ã (Full Duplex Method)-ÔãîÞã¶ãã ¦ã©ãã
¡ã›ã ‡ãŠãñ ªãñ¶ããò ãäªÍãã‚ããò ½ãò †‡ãŠ Ôãã©ã ¹ãÆñãäÓã¦ã ãä‡ãŠ¾ãã •ãã
Ôã‡ãŠ¦ãã Öõý ƒÔã½ãò ÞããÀ ¦ããÀ ‡ãŠãè •ãÂÀ¦ã ¹ãü¡¦ããè Öõý

7. Ìãö¡ãäÌã¡á©ã (Bandwidth)-¡ã›ã ‡ãñŠ ÔãâÞããÀ¥ã ‡ãñŠ Ôã½ã¾ã
½ãã£¾ã½ã ½ãò „¹ãÊãº£ã „ÞÞã¦ã½ã ‚ããõÀ ãä¶ã½¶ã¦ã½ã ‚ããÌãðãä¦ã
(higher and lower frequency) ‡ãŠãè Ôããè½ãã ºãö¡ãäÌã¡á©ã
‡ãŠÖÊãã¦ããè Öõý ºãö¡ãäÌã¡á©ã ãä•ã¦ã¶ãã ‚ããä£ã‡ãŠ ÖãñØãã, ¡ã›ã ‡ãŠã
ÔãâÞããÀ¥ã „¦ã¶ãã Öãè ¦ããèÌãÆ ÖãñØããý ƒÔã‡ãŠã ‚ããÍã¾ã ÔãâÞããÀ
½ãã£¾ã½ã ‡ãŠãè ÔãîÞã¶ãã ÌãÖ¶ã ‡ãŠÀ¶ãñ ‡ãŠãè àã½ã¦ãã Ôãñ Öãñ¦ãã Öõý

 ºããù¡ (Baud)-¾ãÖ ¡ã›ã ÔãâÞããÀ¥ã ‡ãŠãè Øããä¦ã ‡ãŠãñ ½ãã¹ã¶ãñ ‡ãŠãè
ƒ‡ãŠãƒÃ Öõý ƒÔãñ ãäºã› ¹ãÆãä¦ã Ôãñ‡ãñŠ¥¡ (bps-bitper second)
¼ããè ‡ãŠÖã •ãã¦ãã Öõý

 ºãÆãâ¡ºãõ¥¡ (Broad Band)-ƒÔã ÔãñÌãã ‡ãŠã „¹ã¾ããñØã ¦ããèÌãÆ
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Øããä¦ã Ôãñ ‚ããä£ã‡ãŠ ¡ã›ã ‡ãñŠ ÔãâÞããÀ¥ã ‡ãñŠ ãäÊã† ãä‡ãŠ¾ãã •ãã¦ãã
Öõý ƒÔã½ãò ¡ã›ã Ô©ãã¶ããâ¦ãÀ¥ã ‡ãŠãè Øããä¦ã †‡ãŠ ãä½ããäÊã¾ã¶ã (ªÔã
ÊããŒã) ºããù¡ ¾ãã ƒÔãÔãñ ‚ããä£ã‡ãŠ Öãñ Ôã‡ãŠ¦ããè Öõý Ìã¦ãÃ½ãã¶ã ½ãò
ƒâ›À¶ãñ› ‡ãñŠ ãäÊã† ºãÆã¡ºãö¡ ÔãñÌãã ‡ãŠã ¹ãÆ¾ããñØã Öãñ ÀÖã Öõý
‚ã‡ã‹›îºãÀ 2004 ½ãò ÜããñãäÓã¦ã ¼ããÀ¦ã ÔãÀ‡ãŠãÀ ‡ãŠãè ºãÆã¡ºãö¡ ¶ããèãä¦ã

‡ãñŠ ‚ã¶ãìÔããÀ 256  ãä‡ãŠÊããñºããƒ› ¹ãÆãä¦ã Ôãñ‡ãñŠ¥¡ (KBPS) àã½ã¦ãã
‡ãŠãñ ºãÆã¡ºãö¡ ‡ãñŠ Â¹ã ½ãò ¹ããäÀ¼ãããäÓã¦ã ãä‡ãŠ¾ãã Øã¾ãã Öõý
8. ÔãâÞããÀ ‡ãñŠ ½ãã£¾ã½ã (Medium of Communition)-¡ã›ã

‚ããõÀ ÔãîÞã¶ãã‚ããò ‡ãñŠ ÔãâÞããÀ¥ã ‡ãñŠ ãäÊã† ‡ãìŠœ ½ãÖ¦Ìã¹ãî¥ãÃ ½ãã£¾ã½ã
Öö-
 ¾ãìØ½ã¦ããÀ (Twisted pair Cable)
‡ãŠãñ-†ãäÀÔã¾ãÊã ‡ãñŠºãÊã (Co-axial Cable)
¹ãÆ‡ãŠãÍããè¾ã ¦ãâ¦ãì (Optical fiber cable)
½ããƒ‰ãŠãñÌãñºã (Microwave)
ÔãâÞããÀ „¹ãØãÆÖ (Communication Satellite)
¾ãìØ½ã¦ããÀ (Twisted pair Cable)-ƒÔã½ãò ¦ããâºãñ ‡ãñŠ ªãñ ¦ããÀ

Öãñ¦ãñ Öö, ãä•ã¶ã ¹ãÀ ‡ãìŠÞããÊã‡ãŠãò ‡ãŠãè ¹ãÀ¦ã Þãü¤ãè ÀÖ¦ããè Öõý ¾ãñ ÞããÀ
‚ãã¹ãÔã ½ãò ãäÊã¹ã›ñ ÀÖ¦ãñ Öö ‚ããõÀ Ôãâ¦ãìãäÊã¦ã ½ãã£¾ã½ã ºã¶ãã¦ãñ Öö,
ãä•ãÔãÔãñ  ‡ãñŠºãÊã ½ãò ÍããñÀ (noise) ½ãò ‡ãŠ½ããè  ‚ãã¦ããè Öõý ¾ãÖ
Ôãâ‡ãñŠ¦ããò ‡ãŠãñ ãäÀãä¹ã›À ‡ãñŠ ãäºã¶ãã Êã½ºããè ªîÀãè (1 ãä‡ãŠ½ããè.) ¦ã‡ãŠ Êãñ
•ãã¶ãñ ½ãò Ôãàã½ã Ööý

‡ãŠãñ-†ãä‡ã‹Ôã¾ãÊã ‡ãñŠºãÊã (Co-axial Cable)-ƒÔã½ãò ‡ãñŠ¶³ãè¾ã
ŸãñÔã ÞããÊã‡ãŠ ‡ãñŠ ÞããÀãò ‚ããñÀ ÞããÊã‡ãŠ ¦ããÀ ‡ãŠãè •ããÊããè ãä•ãÔãñ
ÍããèÊ¡ (Shield) ¼ããè ‡ãŠÖ¦ãñ Öö, ÀÖ¦ããè Öõ ¦ã©ãã ªãñ¶ããò ‡ãñŠ ºããèÞã
¹ÊãããäÔ›‡ãŠ ‡ãŠã ‡ãìŠÞããÊã‡ãŠ ÀÖ¦ãã Öõý ¦ããÀ ‡ãŠãè •ããÊããè ¼ããè ‡ãìŠÞããÊã‡ãŠ
Ôãñ ¤‡ãŠãè ÀÖ¦ããè Öõý Ôãâ‡ãñŠ¦ããò ‡ãŠã ÔãâÞããÀ¥ã ‡ãñŠ¶³ãè¾ã ŸãñÔã ¦ããÀ Ôãñ
Öãñ¦ãã Öõ, •ãºããä‡ãŠ ÍããèÊ¡ ‚ã©ãÃ (earth) Ôãñ •ãìü¡ã ÀÖ¦ãã Öõý ƒÔã½ãò
Ôãâ‡ãñŠ¦ããò ‡ãŠãè Öããä¶ã ‚ã¹ãñàãã‡ãðŠ¦ã ‡ãŠ½ã Öãñ¦ããè Öõý ƒÔã‡ãŠãè ºãö¡ãäÌã¡á©ã
‚ããä£ã‡ãŠ Öãñ¦ããè Öõ ¦ã©ãã ¾ãÖ Ôãâ‡ãñŠ¦ããò ‡ãŠãñ ‚ããä£ã‡ãŠ ªîÀãè ¦ã‡ãŠ Êãñ •ãã
Ôã‡ãŠ¦ãã Öõý ƒÔã‡ãŠã „¹ã¾ããñØã ‡ãñŠºãÊã ›ãèÌããè (Cable TV) ¶ãñ›Ìã‡ãÃŠ
½ãò ¼ããè ãä‡ãŠ¾ãã •ãã¦ãã Öõý

¹ãÆ‡ãŠãÍããè¾ã ¦ãâ¦ãì (Optical fiber cable)-ƒÔã½ãò ØÊããÔã ¾ãã
¹ÊãããäÔ›‡ãŠ ¾ãã ãäÔããäÊã‡ãŠã (Silica) ‡ãŠã ºã¶ãã ‚ã¦¾ãâ¦ã ¹ã¦ãÊãã ¦ãâ¦ãì
Öãñ¦ãã Öõ, •ããñ †Êãƒ¡ãè (LED) ¾ãã Êãñ•ãÀ ¡ã¾ããñ¡ (Laser diode)
´ãÀã „¦¹ã¸ã Ôãâ‡ãñŠ¦ã ¾ãì‡ã‹¦ã ¹ãÆ‡ãŠãÍã ‡ãŠãñ †‡ãŠ Ô©ãã¶ã Ôãñ ªîÔãÀñ
Ô©ãã¶ã ¦ã‡ãŠ Êãñ •ãã¦ãã Öõý ¹ãÆ‡ãŠãÍã ‡ãŠãñ ¹ãì¶ã: Ôãâ‡ãñŠ¦ããò ½ãò ºãªÊã¶ãñ
‡ãñŠ ãäÊã† ¹ãŠãñ›ãñ ¡ã¾ããñ¡ (Photo diode) ‡ãŠã ƒÔ¦ãñ½ããÊã ãä‡ãŠ¾ãã
•ãã¦ãã Öõý ¾ãÖ ¹ãÆ‡ãŠãÍã ‡ãñŠ ¹ãî¥ãÃ ‚ããâ¦ããäÀ‡ãŠ ¹ãÀãÌã¦ãÃ¶ã (Total
Internal Reflection) ‡ãñŠ ‚ãã£ããÀ ¹ãÀ ‡ãŠã¾ãÃ ‡ãŠÀ¦ãã Öõý ƒÔã‡ãñŠ
ÔãâÞãÀ¥ã ½ãò …•ããÃ ‡ãŠãè Œã¹ã¦ã ‚ã¦¾ã¶¦ã ‡ãŠ½ã Öãñ¦ããè Öõý ¾ãÖ Àñãä¡¾ããñ
‚ããÌãðãä¦¦ã (Radio frequency) ‚ãÌãÀãñ£ããò Ôãñ ½ãì‡ã‹¦ã Öãñ¦ãã Öõý

ƒÔã½ãò ÍããñÀ (Noise) ‚ã¦¾ã¶¦ã ‡ãŠ½ã, ºãö¡ãäÌã¡á©ã

‚ããä£ã‡ãŠ, Øããä¦ã ¦ããèÌãÆ ¦ã©ãã Ôãâ‡ãñŠ¦ããò ‡ãŠãè Öããä¶ã ãä¶ã½¶ã¦ã½ã Öãñ¦ããè Öõý
¾ãñ Êã½ºããè ªîÀãè ‡ãñŠ ÔãâÞããÀ ‡ãñŠ ãäÊã† „¹ã¾ãì‡ã‹¦ã Ööý ¹ãÀ ƒÔã‡ãŠãñ
ÊãØãã¶ãñ ‚ããõÀ ÀŒã-ÀŒããÌã ‡ãŠã ŒãÞãÃ ‚ããä£ã‡ãŠ Öãñ¦ãã Öõý

½ããƒ‰ãŠãñÌãñºã (Microwave)-ƒÔã½ãò ‚ããä¦ã „ÞÞã ‚ããÌãðãä¦ã (2
Ôãñ 40 ØããèØãã Ö›áÃ•ã) ÌããÊãñ ãäÌã²ãì¦ã Þãìâºã‡ãŠãè¾ã ¦ãÀâØããò ‡ãñŠ Ôãâ¹ãÆñÓã¥ã
Ôãñ ÔãâÞããÀ Ô©ãããä¹ã¦ã ãä‡ãŠ¾ãã •ãã¦ãã Öõý „ÞÞã ‚ããÌãðãä¦¦ã Öãñ¶ãñ ‡ãñŠ
‡ãŠãÀ¥ã ƒÔã½ã ò ‡ãŠ½ã Êã½ºããƒÃ ‡ã ñ Š ¹ããÀãºãã ñã äÊã‡ãŠ
(Parabolic)†ò›ãè¶ãã ‡ãŠã ¹ãÆ¾ããñØã ãä‡ãŠ¾ãã •ãã¦ãã Öõý Þãîâãä‡ãŠ, „ÞÞã
‚ããÌãðãä¦¦ã ‡ãŠãè ¦ãÀâØãò ãä‡ãŠÔããè ºãã£ãã ‡ãŠãñ ¹ããÀ ¶ãÖãé ‡ãŠÀ Ôã‡ãŠ¦ããè,
‚ã¦ã: ¹ãÆñÓã‡ãŠ ‚ããõÀ ¹ãÆã¹¦ã‡ãŠ¦ããÃ, ªãñ¶ããò ‡ãñŠ †â›ãè¶ãã Ôããè£ããè ÀñŒãã ½ãò
Öãñ¶ããè ÞãããäÖ†ý ƒÔã ‡ãŠãÀ¥ã, ½ããƒ‰ãŠãñÌãñÌã ½ãò ¹ãÆ¦¾ãñ‡ãŠ 25-30 ãä‡ãŠ½ããè
‡ãñŠ ºããèÞã †‡ãŠ ãäÀãä¹ã›À Ô©ãããä¹ã¦ã ‡ãŠÀ¶ãã ¹ãü¡¦ãã Öõý ›ñÊããèãäÌã•ã¶ã
¹ãÆãñØãÆã½ã ‡ãŠã ¹ãÆÔããÀ¥ã ƒÔããè ½ãã£¾ã½ã Ôãñ ãä‡ãŠ¾ãã •ãã¦ãã Öõý

ÔãâÞããÀ „¹ãØãÆÖ (Communication Satellite)-‡ãðŠãä¨ã½ã
„¹ãØãÆÖ ¹ãŠãñ¶ã, ›ãèÌããè ‚ããõÀ ‡ãŠ½¹¾ãî›À ‡ãñŠ ãäÊã† ÔãâÞããÀ ‡ãŠã ºãñÖ¦ãÀ
½ãã£¾ã½ã „¹ãÊãº£ã ‡ãŠÀã¦ãã Öõý ¾ãÖ ÔãìªîÀ ¹ãÆªñÍããò ¦ã©ãã ãäÌãÍÌã ‡ãñŠ
ãä‡ãŠÔããè ¼ããè ‡ãŠãõ¶ãñ ½ãò ÔãâÞããÀ „¹ãÊãº£ã ‡ãŠÀã¶ãñ ½ãò Ôãàã½ã Öõý ÔãâÞããÀ
„¹ãØãÆÖ ãä¶ã½¶ã ‚ããÌãðãä¦¦ã¾ããò ¹ãÀ ‡ãŠã¾ãÃ ‡ãŠÀ¦ãã Öõ-

Ôããè ºãö¡ (C-band)-4-6 GHz,
‡ãñŠ-¾ãî ºãö¡ (Ku-Band)-11.14-GHz
1 ØããèØãã Ö›áÃ•ã (GHz) = 109 Hz
ƒÔã½ãò 6 ¾ãã 14GHz ‚ããÌãðãä¦¦ã ‡ãŠãñ „¹ãØãÆÖ ‡ãŠãè ‚ããñÀ œãñü¡ã

•ãã¦ãã Öõý „¹ãØãÆÖ ¹ãÀ ãäÔ©ã¦ã ›ÈãâÔã¹ããñ¥¡À (Transponder) ƒÔãñ
ÔãâÌããä£ãÃ¦ã (Amplify) ‡ãŠÀ 4 ¾ãã 11 GHz ‡ãŠãè ‚ããÌãðãä¦¦ã Ôãñ Ìãã¹ãÔã
¼ãñ•ãã •ãã¦ãã Öõý ‚ããÌãðãä¦¦ã¾ããò ½ãò ¾ãÖ ‚ãâ¦ãÀ Ôãâ‡ãñŠ¦ããò ‡ãŠãñ ‚ãã¹ãÔã
½ãò ãä½ãÊã¶ãñ (Interfetence) Ôãñ Àãñ‡ãŠ¶ãñ ‡ãñŠ ãäÊã† Öãñ¦ãã Öõý

„¹ãØãÆÖ ‡ãñŠ ÔãâÞããÀ ‡ãŠãñ ‚ããÔãã¶ã ºã¶ãã¶ãñ ‡ãñŠ ãäÊã† †â›ãè¶ãã
‡ãŠã ‚ãã‡ãŠãÀ œãñ›ã (1 Ôãñ 2 ½ããè. Ì¾ããÔã) ãä‡ãŠ¾ãã Øã¾ãã, ãä•ãÔãñ
VSAT (Very Small Aperture Terminal) ‡ãŠÖã Øã¾ããý
9. ½ããù¡ìÊãñÍã¶ã (Mofulation)-ãä¡ãä•ã›Êã Ôãâ‡ãñŠ¦ããò (Digital

Signals) ‡ãŠãñ ÔãâÞããÀ ½ãã£¾ã½ããò ¹ãÀ ¼ãñ•ã¶ãñ ‡ãñŠ ãäÊã† †¶ããÊããùØã
Ôãâ‡ãñŠ¦ããò (Analog Signals) ½ãò ºãªÊã¶ãñ ‡ãŠãè ¹ãÆãä‰ãŠ¾ãã
½ããù¡ìÊãñÍã¶ã ‡ãŠÖÊãã¦ãã Öõý †¶ããÊããùØã Ôãâ‡ãñŠ¦ããò ‡ãñŠ ¦ããè¶ã Øãì¥ã
Öãñ¦ãñ Öö, ‚ãã¾ãã½ã (Amplitude), ‚ããÌãðãä¦¦ã (Frequency)
¦ã©ãã ‡ãŠÊãã (Phase)ý  ƒ¶Öãé ‡ãñŠ ‚ãã£ããÀ ¹ãÀ ½ãã¡ìÊãñÍã¶ã
‡ãŠãè ¦ããè¶ã ãäÌããä£ã¾ããú Öö-

 ‚ãã¾ãã½ã ½ããù¡ìÊãñÍã¶ã (Amplitude Modulation)-ƒÔã½ãò
ºããƒ¶ãÀãè Ôãâ‡ãñŠ¦ããò (0 Ôãñ 1) ‡ãñŠ ãäÊã† ªãñ ‚ãã¾ãã½ã ãä¶ã£ããÃãäÀ¦ã
ãä‡ãŠ† •ãã¦ãñ Ööý ƒÔã½ãò †¶ããÊããùØã Ôãâ‡ãñŠ¦ããò ‡ãñŠ ‚ãã¾ãã½ã ‡ãŠãñ
ãä¡ãä•ã›Êã Ôãâ‡ãñŠ¦ããò ‡ãñŠ ‚ã¶ãìÔããÀ ºãªÊãã •ãã¦ãã Öõ, •ãºããä‡ãŠ
‚ããÌãðãä¦¦ã ‚ããõÀ ¹ãñŠ•ã ãä¶ã¾ã½ã ÀÖ¦ãñ Ööý

 ‚ããÌãðãä¦¦ã ½ããù¡ìÊãñÍã¶ã (Frequency Modulation)-
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†¶ããÊããùØã Ôãâ‡ãñŠ¦ããò ‡ãŠãè ‚ããÌãðãä¦¦ã ‡ãŠãñ ãä¡ãä•ã›Êã Ôãâ‡ãñŠ¦ããò (0
‚ããõÀ 1) ‡ãñŠ ‚ã¶ãìÔããÀ ºãªÊãã •ãã¦ãã Öõ, •ãºããä‡ãŠ ‚ãã¾ãã½ã
‚ããõÀ ¹ãñŠ•ã ãä¶ã¾ã¦ã ÀÖ¦ãñ Ööý

 ‡ãŠÊãã ½ããù¡ìÊãñÍã¶ã (Phase Modulaction)-ƒÔã½ãò
†¶ããÊããùØã Ôãâ‡ãñŠ¦ããò ‡ãŠãñ ‡ãŠÊãã (Phase) ‡ãŠãñ ãä¡ãä•ã›Êã Ôãâ‡ãñŠ¦ããò
‡ãñŠ ‚ã¶ãìÔããÀ ºãªÊãã •ãã¦ãã Öõ, •ãºããä‡ãŠ ‚ãã¾ãã½ã ‚ããõÀ ‚ããÌãðãä¦¦ã
ãä¶ã¾ã¦ã ÀÖ¦ãã Öõý

10. ¡ã›ã ¹ãÆñÓã¥ã ÔãñÌãã (Data Transmission Service)-
¼ããÀ¦ã ½ãò ¹ãÆ½ãìŒã ¡ã›ã ¹ãñÓã¥ã ÔãñÌãã ¹ãÆªã¦ãã, ãä•ã¶Öò Common
Carriers ¼ããè ‡ãŠÖ¦ãñ Öö, Öö-
 (VSNL) ãäÌãªñÍã ÔãâÞããÀ ãä¶ãØã½ã ãäÊããä½ã›ñ¡
 (BSNL) ¼ããÀ¦ã ÔãâÞããÀ ãä¶ãØã½ã ãäÊããä½ã›ñ¡
 (MTNL) ½ãÖã¶ãØãÀ ›ñÊããè¹ãŠãñ¶ã ãä¶ãØã½ã ãäÊããä½ã›ñ¡

ƒ¶ã‡ãñŠ ´ãÀã ¹ãÆª¦¦ã ½ãìŒ¾ã ÔãñÌãã†â Öö-
  ¡ã¾ãÊã-‚ã¹ã-Êããƒ¶ã (Dialup line)-ƒÔãñ ãäÔÌãÞ¡ Êããƒ¶ã

(Switched line) ¼ããè ‡ãŠÖ¦ãñ Öö ¦ã©ãã ƒÔã‡ãŠã „¹ã¾ããñØã
›ñÊããè¹ãŠãñ¶ã ‡ãŠãè ¦ãÀÖ  ¶ã½ºãÀ ¡ã¾ãÊã ‡ãŠÀ ÔãâÞããÀ Ô©ãããä¹ã¦ã
‡ãŠÀ¶ãñ ½ãò ãä‡ãŠ¾ãã •ãã¦ãã Öõý

  Êããè•¡ Êããƒ¶ã (Leased line)-ƒÔãñ Ì¾ããä‡ã‹¦ãØã¦ã ¾ãã Ôããè£ããè
Êããƒ¶ã (Private or deficated line) ¼ããè ‡ãŠÖ¦ãñ Ööý ƒÔã½ãò
ªãñ ªîÀÔ©ã ‡ãŠ½¹¾ãî›Àãò ‡ãŠãñ †‡ãŠ ŒããÔã Êããƒ¶ã Ôãñ Ôããè£ãñ •ããñü¡ã
•ãã¦ãã Öõý ƒÔã‡ãŠã ¹ãÆ¾ããñØã ‚ããÌãã•ã ‚ããõÀ ¡ã›ã (Voive and
data) ªãñ¶ããò ‡ãñŠ ãäÊã† ãä‡ãŠ¾ãã •ãã Ôã‡ãŠ¦ãã Öõý ƒÔãñ ÔãñÌãã ‡ãŠã
½ãîÊ¾ã Êããƒ ‡ãŠãè àã½ã¦ãã, ãä•ãÔãñ ºããù¡ ¾ãã ºããè¹ããè†Ôã (Baud
of bps-bits per sec) ½ãò ½ãã¹ã¦ãñ Öö ‚ããõÀ ªîÀãè ¹ãÀ ãä¶ã¼ãÃÀ
‡ãŠÀ¦ãã Öõý

  ‚ããƒÃ†Ôã¡ãè†¶ã (ISDN-Integrated Services Digital
Network)-¾ãÖ ãä¡ãä•ã›Êã ›ñÊããè¹ãŠãñ¶ã Ìã ¡ã›ã ÖÔ¦ããâ¦ãÀ¥ã
ÔãñÌãã ¹ãÆªã¶ã ‡ãŠÀ¦ãã Öõý Þãîâãä‡ãŠ ¡ã›ã ÖÔ¦ããâ¦ãÀ¥ã ãä¡ãä•ã›Êã
Â¹ã ½ãò Öãñ¦ãã Öõ, ƒÔããäÊã† ƒÔã½ãò ½ããù¡ñ½ã ‡ãŠãè •ãÂÀ¦ã ¶ãÖãé
ÀÖ¦ããè ¦ã©ãã ÍããñÀ ¼ããè ¶ãØã¥¾ã Öãñ¦ãã Öõý

11.‡ãŠ½¹¾ãî›À ¶ãñ›Ìã‡ãÃŠ ‡ãŠã ÌãØããê‡ãŠÀ¥ã (Classification of
Computer Network)

 Êããñ‡ãŠÊã †ãäÀ¾ãã ¶ãñ›Ìã‡ãÃŠ (LAN-Local Area Network)-
†‡ãŠ ãä¶ããäÍÞã¦ã ‚ããõÀ œãñ›ñ  ¼ããõØããñãäÊã‡ãŠ àãñ̈ ã (ÊãØã¼ãØã 1 ãä‡ãŠ½ããè)
½ãò ‚ãã¹ãÔã ½ãò •ãìü¡ñ ‡ãŠ½¹¾ãî›À ‡ãŠã •ããÊã Êããñ‡ãŠÊã †ãäÀ¾ãã ¶ãñ›Ìã‡ãÃŠ
‡ãŠÖÊãã¦ãã Öõý ¾ãÖ ãä‡ãŠÔããè †‡ãŠ ‚ããùãä ¹ãŠÔã, ¹ãõŠ‡ã‹›Àãè ¾ãã
ãäÌãÍÌããäÌã²ããÊã¾ã ‡ãõŠ½¹ãÔã ½ãò ‡ãìŠœ ãä‡ãŠ½ããè àãñ̈ ã ¦ã‡ãŠ Öãè ¹ãõŠÊãã
ÀÖ¦ãã Öõý ƒÔã‡ãŠã ‚ãã‡ãŠãÀ œãñ›ã, ¡ã›ã Ô©ãã¶ããâ¦ãÀ¥ã ‡ãŠãè
Øããä¦ã ¦ãñ•ã ¦ã©ãã ̈ ãìãä›¾ããâ ‡ãŠ½ã Öãñ¦ããè Ööý ƒ©ãÀ¶ãñ› (Ethernet)
†‡ãŠ Êããñ‡ãŠãä¹ãÆ¾ã Êãõ¶ã (LAN) Öõý Êãõ¶ã ½ãò ‡ãŠ½¹¾ãî›Àãò ‡ãŠãñ
•ããñü¡¶ãñ ‡ãñŠ ãäÊã† ºãÔã ›ãñ¹ããñÊããù•ããè (Bus Topology) ¦ã©ãã
‡ãŠãñ-†ãä‡ã‹ÔãâØãÊã ‡ãñŠºãÊã ‡ãŠã ¹ãÆ¾ããñØã ãä‡ãŠ¾ãã •ãã¦ãã Öõý ƒÔã½ãò
ÀŒã-ÀŒããÌã ‚ããÔãã¶ã Öãñ¦ãã Öõý

 Ìããƒ¡ †ãäÀ¾ãã ¶ãñ›Ìã‡ãÃŠ (WAN-Wide Area Network)-
¾ãÖ †‡ãŠ ãäÌãÔ¦ãð¦ã ¼ããõØããñãäÊã‡ãŠ àãñ̈ ã, ‡ãŠƒÃ ªñÍã, ½ãÖã´ãè¹ã ¾ãã
Ôã½¹ãî¥ãÃ ãäÌãÍÌã ½ãò  ¹ãõŠÊãñ ‡ãŠ½¹¾ãî›Àãò ‡ãŠã ¶ãñ›Ìã‡ãÃŠ Öõý ƒÔã½ãò
‡ãŠ½¹¾ãî›Àãò ‡ãŠãñ ›ñÊããè¹ãŠãñ¶ã, ¹ãÆ‡ãŠãÍããè¾ã ¦ãâ¦ãì (Fiber optic
cable) ¾ãã ‡ãðŠãä̈ ã½ã ÔãâÞããÀ „¹ãØãÆÖ Ôãñ •ããñü¡ã •ãã¦ãã Öõý ƒÔã½ãò
Øããä¦ã ‡ãŠ½ã ÀÖ¦ããè Öõ ¦ã©ãã ¨ãìãä›¾ããò ‡ãŠãè Ôãâ¼ããÌã¶ãã ‚ããä£ã‡ãŠ
ÀÖ¦ããè Öõý ƒÔãñ ÊããùØã ÖãùÊã ¶ãñ›Ìã‡ãÃŠ (Long haul network)
¼ããè ‡ãŠÖã •ãã¦ã Öõý ƒâ›À¶ãñ› ¼ããè Ìãõ¶ã ‡ãŠã †‡ãŠ „ªãÖÀ¥ã Öõý
‡ãŠ½¹¾ãî›À ½ãò›¶ãòÔã ‡ãŠãÀ¹ããñÀñÍã¶ã (CMC) ´ãÀã ãäÌã‡ãŠãäÔã¦ã
ƒâ¡ãñ¶ãñ› (Indonet) ¼ããÀ¦ã ½ãò Ìãõ¶ã (WAN) ‡ãŠã „ªãÖÀ¥ã
Öõý

12. ¶ãñ›Ìã‡ãÃŠ ›ãñ¹ããñÊããù•ããè (Network Topology)-¶ãñ›Ìã‡ãÃŠ
›ãñ¹ããñÊããù•ããè ‡ãñŠ ãäÌããä¼ã¸ã ¶ããñ¡ ¾ãã ›ãä½ãÃ¶ãÊÔã ‡ãŠãñ ‚ãã¹ãÔã ½ãò
•ããñü¡¶ãñ ‡ãŠã ¦ãÀãè‡ãŠã Öõý ¾ãÖ ¶ãñ›Ìã‡ãÃŠ ‡ãŠãè ¼ããõãä¦ã‡ãŠ ÔãâÀÞã¶ãã
‡ãŠãñ ºã¦ãã¦ãã Öõý
½ãìŒ¾ã ¶ãñ›Ìã‡ãÃŠ ›ãñ¹ããñÊããù•ããè Öõ- (1) Ô›ãÀ (Star)   (2) ºãÔã

(Bus)  (3) ãäÀâØã (Ring)  (4) ›Èãè (Terr)
Ô›ãÀ ›ãñ¹ããñÊããù•ããè (Star)-ƒÔã½ãò ãä‡ãŠÔããè †‡ãŠ ¶ããñ¡ ‡ãŠãñ ÖãñÔ›

¶ããñ¡ ¾ãã ‡ãñŠ¶³ãè¾ã Öºã (Hostnode or Central Hub) ‡ãŠã
ª•ããÃ ãäª¾ãã •ãã¦ãã Öõý ‚ã¶¾ã ‡ãŠ½¹¾ãî›À ¾ãã ¶ããñ¡ ‚ãã¹ãÔã ½ãò ‡ãñŠ¶³ãè¾ã
Öºã ´ãÀã Öãè •ãìü¡ñ ÀÖ¦ãñ Ööý ƒÔã½ãò ãäÌããä¼ã¸ã ¶ããñ¡ ¾ãã ›ãä½ãÃ¶ãÊã
‚ãã¹ãÔã ½ãò Ôããè£ãã Ôã½¹ã‡ãÃŠ ¶ã ‡ãŠÀ‡ãñŠ ÖãñÔ› ‡ãŠ½¹¾ãî›À ́ ãÀã Ôã½¹ã‡ãÃŠ
Ô©ãããä¹ã¦ã ‡ãŠÀ¦ãñ Ööý ƒÔã½ãò n¶ããñ¡ ‡ãŠãñ ‚ãã¹ãÔã ½ãò •ããñü¡¶ã ‡ãñŠ ãäÊã†
n-1 ÔãâÞããÀ Êããƒ¶ããò ‡ãŠãè •ãÂÀ¦ã ¹ãü¡¦ããè Öõý

Êãã¼ã-ãä‡ãŠÔããè †‡ãŠ ¶ããñ¡ ¾ãã ‡ãñŠºãÊã ½ãò ¨ãìãä› Ôãñ ¶ãñ›Ìã‡ãÃŠ ‡ãŠã
ÍãñÓã ãäÖÔÔãã ‚ã¹ãÆ¼ãããäÌã¦ã ÀÖ¦ãã Öõý ¶ã¾ãã ¶ããñ¡ •ããñü¡¶ãñ ‡ãŠã ¶ãñ›Ìã‡ãÃŠ
¹ãÀ ¹ãÆ¼ããÌã ¶ãÖãé ¹ãü¡¦ãã Öõý

Öããä¶ã-‡ãñŠ¶³ãè¾ã Öºã ½ãò ¨ãìãä› ‚ãã¶ãñ ¹ãÀ ¹ãîÀã ¶ãñ›Ìã‡ãÃŠ ¹ãÆ¼ãããäÌã¦ã
Öãñ¦ãã Öõý

ºãÔã ›ãñ¹ããñÊããù•ããè (Bus Topology)-ƒÔã½ãò †‡ãŠ ‡ãñŠºãÊã,
ãä•ãÔãñ ›ÈãâÔããä½ãÍã¶ã Êããƒ¶ã (Transmission line) ‡ãŠÖã •ãã¦ãã
Öõ, ‡ãñŠ •ããäÀ¾ãñ ÔããÀñ ¶ããñ¡ •ãìü¡ñ ÀÖ¦ãñ Ööý ãä‡ãŠÔããè †‡ãŠ Ô›ñÍã¶ã
´ãÀã ÔãâÞãããäÊã¦ã ¡ã›ã Ôã¼ããè ¶ããñ¡áÔã ́ ãÀã ØãÆÖ¥ã ãä‡ãŠ¾ãñ •ãã Ôã‡ãŠ¦ãñ
Ööý ƒÔã ‡ãŠãÀ¥ã ƒÔãñ ºãÆã¡‡ãŠãÔ› ¶ãñ›Ìã‡ãÃŠ (Broadcast
Network) ¼ããè ‡ãŠÖ¦ãñ Ööý ¡ã›ã ‡ãŠãñ ¹ãõ‡ãñŠ› ½ãò ¼ãñ•ãã •ãã¦ãã Öõ,
ãä•ãÔã½ãò ãäÌãÍãñÓã †¡ÈñÔã ÀÖ¦ãã Öõý ‡ãŠ½¹¾ãî›À ¶ããñ¡áÔã ƒÔã †¡ÈñÔã
‡ãŠãñ ¹ãü¤‡ãŠÀ ‚ã¹ã¶ãñ ãäÊã† ºã¶ãñ ¡ã›ã ‡ãŠãñ ØãÆÖ¥ã ‡ãŠÀ¦ãñ Ööý Êãõ¶ã
(LAN) ½ãò ½ãìŒ¾ã¦ã: ¾ãÖãè ›ãñ¹ããñÊããù•ããè ¹ãÆ¾ããñØã ‡ãŠãè •ãã¦ããè Öõý

Êãã¼ã-ƒÔã½ãò ‡ãŠ½ã ‡ãñŠºãÊã ‡ãŠãè ‚ããÌãÍ¾ã‡ãŠ¦ãã ¹ãü¡¦ããè Öõý ‚ã¦ã:
ƒÔã½ãò ŒãÞãÃ ‡ãŠ½ã ¹ãü¡¦ãã Öõý ãä‡ãŠÔããè †‡ãŠ ‡ãŠ½¹¾ãî›À ½ãò ¨ãìãä› Öãñ¶ãñ ¹ãÀ
¹ãîÀã ¶ãñ›Ìã‡ãÃŠ ¹ãÆ¼ãããäÌã¦ã ¶ãÖãé Öãñ¦ããý ¶ã¾ãã ¶ããñ¡ •ããñü¡¶ãã ‚ããÔãã¶ã Öõý

Öããä¶ã- ›ÈãâÔããä½ãÍã¶ã Êããƒ¶ã ½ãò ¨ãìãä› Öãñ¶ãñ ¹ãÀ ÔããÀã ¶ãñ›Ìã‡ãÃŠ
¹ãÆ¼ãããäÌã¦ã Öãñ¦ãã Öõý ƒÔã½ãò †‡ãŠ ºããÀ ½ãò ‡ãñŠÌãÊã †‡ãŠ Öãè ¶ããñ¡
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¡ã›ã ÔãâÞãããäÀ¦ã ‡ãŠÀ Ôã‡ãŠ¦ãã Öõý ¹ãÆ¦¾ãñ‡ãŠ ¶ããñ› ‡ãŠãñ ãäÌãÍãñÓã
Öã¡ÃÌãñ¾ãÀ ‡ãŠãè ‚ããÌãÍ¾ã‡ãŠ¦ãã ¹ãü¡¦ããè Öõý

ãäÀâØã ›ãñ¹ããñÊããù•ããè (Ring Topology)-Ôã¼ããè ¶ããñ¡ †‡ãŠ-ªîÔãÀñ
Ôãñ ãäÀâØã ¾ãã Êãî¹ã (Ring or Loop) ½ãò •ãìü¡ñ Öãñ¦ãñ Ööý ºãÔã
›ãñ¹ããñÊããù•ããè ‡ãñŠ ªãñ ‚ãâ¦ã ãäºã¶ªì‚ããò ‡ãŠãñ •ããñü¡ ªñ¶ãñ Ôãñ ãäÀâØã ›ãñ¹ããñÊããù•ããè
‡ãŠã ãä¶ã½ããÃ¥ã Öãñ¦ãã Öõý ¹ãÆ¦¾ãñ‡ãŠ ¶ããñ¡ ‚ã¹ã¶ãñ ãä¶ã‡ãŠ›¦ã½ã ¶ããñ¡ Ôãñ
¡ã›ã ¹ãÆã¹¦ã ‡ãŠÀ¦ãã Öõý ‚ãØãÀ ÌãÖ ¡ã›ã „Ôã‡ãñŠ ãäÊã† Öõ, ¦ããñ ÌãÖ
„Ôã‡ãŠã „¹ã¾ããñØã ‡ãŠÀ¦ãã Öõ, ‚ã¶¾ã©ãã „Ôãñ ‚ãØãÊãñ ¶ããñ¡ ‡ãŠãñ ¼ãñ•ã
ªñ¦ãã Öõý ¹ãÆ¦¾ãñ‡ãŠ ¶ããñ¡ ‡ãñŠ Ôãã©ã ãäÀ¹ããè›À (Repeater) ÊãØãã
ÀÖ¦ãã Öõ, •ããñ ÔãîÞã¶ãã‚ããò ‡ãŠãñ ¹ãì¶ã: ¹ãÆñãäÓã¦ã ‡ãŠÀ Ôã‡ãŠ¦ãã Öõý ƒÔã½ãò
ÔãîÞã¶ãã‚ããò ‡ãŠã ÔãâÞãÀ¥ã †‡ãŠ Öãè ãäªÍãã ½ãò Öãñ¦ãã Öõý

Êãã¼ã-‡ãñŠ¶³ãè¾ã ‡ãŠ½¹¾ãî›À ‡ãŠãè ‚ããÌãÍ¾ã‡ãŠ¦ãã ¶ãÖãé ¹ãü¡¦ããèý
ªãñ ‡ãŠ½¹¾ãî›Àãò ‡ãñŠ ºããèÞã ‡ãñŠºãÊã ½ãò ¨ãìãä› Ôãñ ªîÔãÀñ ½ããØãÃ ´ãÀã
ÔãâÞããÀ Ôãâ¼ãÌã Öãñ ¹ãã¦ãã Öõý

Öããä¶ã- ÔãâÞããÀ ‡ãŠãè Øããä¦ã ¶ãñ›Ìã‡ãÃŠ ½ãò ÊãØãñ ‡ãŠ½¹¾ãî›Àãò ‡ãŠãè ÔãâŒ¾ãã
¦ã©ãã ÔãâÀÞã¶ãã Ôãñ ¹ãÆ¼ãããäÌã¦ã Öãñ¦ããè Öõý ãä‡ãŠÔããè †‡ãŠ Ô©ãã¶ã ¹ãÀ ãäÀ¹ããè›À
½ãò ¨ãìãä› Öãñ¶ãñ ¹ãÀ ¹ãîÀã ¶ãñ›Ìã‡ãÃŠ ¹ãÆ¼ãããäÌã¦ã Öãñ¦ãã Öõý ƒÔã‡ãñŠ ÔãâÞããÊã¶ã
½ãò •ããä›Êã Ôããù¹ã‹›Ìãñ¾ãÀ ‡ãŠãè ‚ããÌãÍ¾ã‡ãŠ¦ãã Öãñ¦ããè Öõý

13. ¶ãñ›Ìã‡ãÃŠ ƒâ›À¹ãñŠÔã ‡ãŠã¡Ã (NIC-Network Interface
Card)-¾ãÖ †‡ãŠ Öã¡ÃÌãñ¾ãÀ ãä¡ÌããƒÔã Öõ, •ããñ  ‡ãŠ½¹¾ãî›À Ôãñ
•ããñü¡¦ãã Öõ ¦ã©ãã ¡ã›ã ‡ãŠã ‚ããªã¶ã-¹ãÆªã¶ã Ôãâ¼ãÌã ºã¶ãã¦ãã Öõý

14. ºãñ¦ããÀ ¦ã‡ãŠ¶ããè‡ãŠ (Wireless Technology)-‡ãñŠºãÊã
‡ãñŠ ŒãÞããêÊãã Öãñ¶ãñ ¦ã©ãã ÀŒã-ÀŒããÌã ‡ãŠãè Ôã½ãÔ¾ãã ‡ãñŠ ‡ãŠãÀ¥ã
ãäÌããä¼ã¸ã ‡ãŠ½¹¾ãî›À ‡ãŠãñ ¶ãñ›Ìã‡ãÃŠ Ôãñ •ããñü¡¶ãñ ‡ãñŠ ãäÊã† ºãñ¦ããÀ
¦ã‡ãŠ¶ããè‡ãŠãè ‡ãŠã ¹ãÆ¾ããñØã ãä‡ãŠ¾ãã •ãã ÀÖã Öõý
 ÌããƒÃ-½ãõ‡ã‹Ôã (WiMAX-World wide Interoperability

for Mictrowave Access)-¾ãÖ Êã½ºããè ªîÀãè ‡ãñŠ ãäÊã†
ºãñ¦ããÀ ‡ãŠãè ÔãÖã¾ã¦ãã Ôãñ ¡ã›ã ‡ãŠã ÔãâÞãÀ¥ã Ôãâ¼ãÌã ºã¶ãã¦ãã
Öõý ƒÔã‡ãŠãè ãäÌãÍãñÓã¦ãã ÔãâÞããÀ ½ãã£¾ã½ã ‡ãŠã ãäÌãÍããÊã ºãö¡
(ºãÆã¡ºãö¡) Öõý ÌããƒÃ-½ãõ‡ã‹Ôã 3.3 Ôãñ 3.4 GHz ‡ãñŠ ºããèÞã ‡ãŠã¾ãÃ
‡ãŠÀ¦ãã Öõý

 Ìãã¾ãÀÊãñÔã Êãã ñ‡ãŠÀ Êãî¹ã (WLL-Wireless Cocal
Loop)-¾ãÖ Ô©ãã¶ããè¾ã ºãñ¦ããÀ ¦ã‡ãŠ¶ããè‡ãŠ Öõ, ãä•ãÔã½ãò ºãü¡ã
ºãö¡ãäÌã¡á©ã ¦ã©ãã „ÞÞãØããä¦ã ‡ãñŠ ¡ã›ã ÔãâÞãÀ¥ã ‡ãñŠ Ôãã©ã
›ñÊããè¹ãŠãñ¶ã ‡ãŠãè ÔãìãäÌã£ãã ¼ããè ¹ãÆªã¶ã ‡ãŠãè •ãã¦ããè Öõý ¾ãÖ ¶ãñ›Ìã‡ãÃŠ
‡ãñŠ ãäÊã† †‡ãŠ Êããñ‡ãŠãä¹ãÆ¾ã Ôãã£ã¶ã Öãñ¦ãã •ãã ÀÖã Öõý

 ƒâ›À¶ãñ› (Internet)
¹ããäÀ¼ããÓãã: ¾ãÖ ƒâ›À¶ãñ› ¶ãñ›Ìããä‡ãÄŠØã (International

Networking) ‡ãŠã Ôãâãäàã¹¦ããàãÀ Öõý ƒâ›À¶ãñ› ªìãä¶ã¾ãã¼ãÀ ½ãò
¹ãõŠÊãñ Öì† œãñ›ñ-ºãü¡ñ ‡ãŠ½¹¾ãî›Àãò ‡ãŠã †‡ãŠ ãäÌãÍããÊã ¶ãñ›Ìã‡ãÃŠ Öõ,
•ããñ ›ñÊããè¹ãŠãñ¶ã Êããƒ¶ããò ‡ãñŠ ½ãã£¾ã½ã Ôãñ †‡ãŠ-ªîÔãÀñ Ôãñ Ôã½¹ã‡ãÃŠ
Ô©ãããä¹ã¦ã ‡ãŠÀ¦ãñ Ööý ¾ãÖ ¶ãñ›Ìã‡ãŠãô ‡ãŠã ¶ãñ›Ìã‡ãÃŠ Öõý ¾ãÖ ÔãâÔããÀ

‡ãŠã ÔãºãÔãñ ºãü¡ã ¶ãñ›Ìã‡ãÃŠ Öõý ªìãä¶ã¾ãã ‡ãñŠ ÊãØã¼ãØã Ôã¼ããè ¶ãñ›Ìã‡ãÃŠ
ƒâ›À¶ãñ› Ôãñ •ãìü¡ñ Ööý

ƒâ›À¶ãñ› ‡ãŠãñƒÃ ÔãâØãŸ¶ã, ÔãâÔ©ãã ¾ãã ‡ãŠ½¹ã¶ããè ¶ãÖãé Öõý ¾ãÖ
‚ã¶ãñ‡ãŠ ¶ãñ›Ìã‡ãÃŠ ‡ãŠãñ ‚ããÌãÔã ½ãò •ããñü¡¶ãñ ‡ãŠã ãäÌãÞããÀ Öõý ãä‡ãŠÔããè
‡ãŠ½¹¾ãî›À ‡ãŠãñ ƒâ›À¶ãñ› Ôãñ •ããñü¡¶ãñ ‡ãñŠ ãäÊã† Ö½ãò ƒâ›À¶ãñ› ÔãñÌãã
¹ãÆªã¦ãã (Internet Service Provider) ‡ãŠãè ÔãñÌãã Êãñ¶ããè ¹ãü¡¦ããè
Öõý ›ñÊããè¹ãŠãñ¶ã Êããƒ¶ã ‡ãñŠ ½ãã£¾ã½ã Ôãñ ‡ãŠ½¹¾ãî›À ‡ãŠãñ ƒâ›À¶ãñ›
ÔãñÌãã ¹ãÆªã¦ãã (ISP) ‡ãñŠ ÔãÌãÃÀ Ôãñ •ããñü¡ã •ãã¦ãã Öõý ªìãä¶ã¾ãã ‡ãñŠ
‚ã¶ãñ‡ãŠ ÔãÌãÃÀ ‚ãã¹ãÔã ½ãò Ôãõ›ñÊããƒ› ¾ãã ‚ã¶¾ã ÔãâÞããÀ ½ãã£¾ã½ããò
Ôãñ •ãìü¡ñ ÀÖ¦ãñ Ööý ƒÔã‡ãñŠ ãäÊã† Ö½ãò ƒâ›À¶ãñ› ÔãñÌãã ¹ãÆªã¦ãã ‡ãŠãñ
‡ãìŠœ ÍãìÊ‡ãŠ ¼ããè ªñ¶ãã ¹ãü¡¦ãã Öõý

¼ããÀ¦ã ½ãò ƒâ›À¶ãñ› (Internet in India)
¼ããÀ¦ã ½ãò •ã¶ã Ôãã½ãã¶¾ã ‡ãñŠ ãäÊã† ƒâ›À¶ãñ› ÔãñÌãã ‡ãŠã ‚ããÀ½¼ã

15 ‚ãØãÔ¦ã 1995 ‡ãŠãñ ãäÌãªñÍã ÔãâÞããÀ ãä¶ãØã½ã ãäÊããä½ã›ñ¡  (VSNL)
´ãÀã ãä‡ãŠ¾ãã Øã¾ããý ÔãâÞããÀ ¶ãñ› (Sanchar Net) ¶ãã½ã‡ãŠ
ÔããÌãÃ•ããä¶ã‡ãŠ ¶ãñ›Ìã‡ãÃŠ ‡ãñŠ ‚ã¶¦ãØãÃ¦ã 42 ¶ããñ› ‡ãŠãè Ô©ãã¹ã¶ãã ‡ãŠãè
ØãƒÃý ¼ããÀ¦ã ½ãò ƒâ›À¶ãñ› ÔãñÌãã ¹ãÆªã¶ã ‡ãŠÀ¶ãñ ÌããÊããè ‚ã¶¾ã
‡ãŠ½¹ããä¶ã¾ããâ Öö- ¼ããÀ¦ã ÔãâÞããÀ ãä¶ãØã½ã ãäÊããä½ã›ñ¡ (BSNL),
½ãÖã¶ãØãÀ ›ñÊããè¹ãŠãñ¶ã ãä¶ãØã½ã ãäÊããä½ã›ñ¡ (MTNL) ½ãâ¨ãã ‚ããù¶ã
Êããƒ¶ã (Mantra On Line), Ôã¦¾ã½ã ‚ããù¶ãÊããƒ¶ã (Satyam
online) ‚ãããäªý

Ìã¦ãÃ½ãã¶ã ½ãò ¼ããÀ¦ã ÔãâÞããÀ ãä¶ãØã½ã ãäÊããä½ã›ñ¡ (BSNL)
´ãÀã ƒâ›À¶ãñ› ‡ãŠãè ÔãñÌãã†â ªãñ ½ãã£¾ã½ããò Ôãñ „¹ãÊãº£ã ‡ãŠÀã¾ããè
•ãã ÀÖãè Öõ-
(i) ¹ããè†Ôã›ãè†¶ã (PSTN)-›ñÊããè¹ãŠãñ¶ã Êããƒ¶ã ‡ãñŠ ½ãã£¾ã½ã Ôãñ

ƒâ›À¶ãñ› ÔãñÌããý
(ii) ‚ããƒÃ†Ôã¡ãè†¶ã (ISND)-ƒâ›À¶ãñ› ‡ãñŠ ãäÊã† ãäÌãÍãñÓããè‡ãðŠ¦ã

Êããƒ¶ããò Ôãñ ÔãñÌããý

ƒâ›À¶ãñ› ‡ãñŠ ãäÊã† ‚ããÌãÍ¾ã‡ãŠ „¹ã‡ãŠÀ¥ã
 ¹ããèÔããè (PC-Personal Computer)
 ½ããù¡ñ½ã (Modem)
 ÔãâÞããÀ ½ãã£¾ã½ã ›ñÊããè¹ãŠãññ¶ã ¾ãã ãäÌãÍãñÓããè‡ãðŠ¦ã Êããƒ¶ã
 ƒâ›À¶ãñ› Ôããù¹ã‹›Ìãñ¾ãÀ (Ìãñºã ºãÆã„ÔãÀ)
 ƒâ›À¶ãñ› ÔããäÌã ÃÔã ¹ãÆªã¦ãã (ISP-Internet Service

Provider)
ƒâ›À¶ãñ› ÔããäÌãÃÔã ¹ãÆªã¦ãã ‡ãŠãñ ãä¶ã£ããÃãäÀ¦ã ÍãìÊ‡ãŠ ªñ‡ãŠÀ ¾ãî•ãÀ

¶ãñ½ã ‚ããõÀ ¹ããÔãÌã¡Ã ¹ãÆã¹¦ã ãä‡ãŠ¾ãã •ãã Ôã‡ãŠ¦ãã Öõý ¾ãî•ãÀ ¶ãñ½ã
ƒâ›À¶ãñ› Ôãñ •ãìü¡¶ãñ ‡ãñŠ ãäÊã† ¦ã©ãã ¹ããÔãÌã¡Ã ÔãìÀàãã ‚ããõÀ
Øããñ¹ã¶ããè¾ã¦ãã ‡ãñŠ ãäÊã† ‚ããÌãÍ¾ã‡ãŠ Öõý

Ìãñºã ºãÆã„ÔãÀ (Web Browser)
ÌãÖ Ôããù¹ã‹›Ìãñ¾ãÀ •ããñ ‡ãŠ½¹¾ãî›À ‡ãŠãñ ƒâ›À¶ãñ› Ôãñ •ããñü¡¦ãã Öõ,
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Ìãñºã ºãÆã„ÔãÀ ‡ãŠÖÊãã¦ãã Öõý ‡ãìŠœ ½ãìŒ¾ã  Ìãñºã ºãÆã„ÔãÀ Öö-
½ããƒ‰ãŠãñÔããù¹ã‹› ƒâ›À¶ãñ› †‡ã‹Ôã¹ÊããñÀÀ (Microsoft Internet
Explorer), ¶ãñ› Ô‡ãñŠ¹ã ¶ãñãäÌãØãñ›À (Netscape Navigator)
‚ãããäªý
 ƒâ›À¶ãñ› ÔãñÌãã ‡ãŠã ¹ãÆãÀ½¼ã-15 ‚ãØãÔ¦ã, 1995ý
 ƒâ›À¶ãñ› „¹ãÊãº£ã ‡ãŠÀã¶ãñ ÌããÊããè  ¹ãÖÊããè ‡ãŠ½¹ã¶ããè-ãäÌãªñÍã

ÔãâÞããÀ ãä¶ãØã½ã ãäÊããä½ã›ñ¡ (VSNL)
 ƒâ›À¶ãñ› ÔãñÌãã ¹ãÆãÀ½¼ã ‡ãŠÀ¶ãñ ÌããÊããè ãä¶ã•ããè àãñ̈ ã ‡ãŠãè ¹ãÖÊããè

‡ãŠ½¹ã¶ããè-Ôã¦¾ã½ã ƒâ¹ãŠãñ Ìãñ (Satyam Infoway (1998)
 ¼ããÀ¦ã ‡ãŠãè ¶ãƒÃ ƒâ›À¶ãñ› ¶ããèãä¦ã ‡ãŠã ¶ãã½ã-¡ã›ã ƒ¶ã ƒâ›À¶ãñ›

¡ãñ½ãñ¶ã
 †½ã¡ãè†¶ã†Êã (MYNL) ‡ãŠãè ºãÆãù¡ºãö¡ ÔãñÌãã ‡ãŠã ¶ãã½ã-›ÈãƒÃ

ºãö¡ (Tri Band)ý
 ºããè†Ôã†¶ã†Êã ‡ãŠãè ºãÆãâ¡ºãö¡ ÔãñÌãã ‡ãŠã ¶ãã½ã-¡ã›ã Ìã¶ã (Data

One)ý

½ããù¡ñ½ã (Modem)
¾ãÖ Modulator-Demodulator ‡ãŠã Ôãâãäàã¹¦ã Â¹ã Öõý

‡ãŠ½¹¾ãî›À ãä¡ãä•ã›Êã Ôãâ‡ãñŠ¦ã „¦¹ã¸ã ‡ãŠÀ¦ãã Öõ, •ãºããä‡ãŠ ÔãâÞããÀ
½ãã£¾ã½ã ¹ãÀ ‡ãñŠÌãÊã †¶ããÊããùØã Ôãâ‡ãñŠ¦ã ¼ãñ•ãã •ãã Ôã‡ãŠ¦ãã Öõ,
•ãºããä‡ãŠ ÔãâÞããÀ ½ãã£¾ã½ã ¹ãÀ ‡ãñŠÌãÊã †¶ããÊããùØã Ôãâ‡ãñŠ¦ã ¼ãñ•ãã •ãã
Ôã‡ãŠ¦ãã Öõý ½ããù¡ñ½ã ÌãÖ ¾ãìãä‡ã‹¦ã Öõ, •ããñ ‡ãŠ½¹¾ãî›À ‡ãñŠ ãä¡ãä•ã›Êã
Ôãâ‡ãñŠ¦ããò (Digital Signals) ‡ãŠãñ †¶ããÊããùØã Ôãâ‡ãñŠ¦ã ½ãò ºãªÊã‡ãŠÀ
ÔãâÞããÀ ½ãã£¾ã½ã ¹ãÀ ¼ãñ•ã¦ãã Öõ ¦ã©ãã ‚ãã¶ãñ ÌããÊãñ †¶ããÊããùØã Ôãâ‡ãñŠ¦ããò
‡ãŠãñ ãä¡ãä•ã›Êã Ôãâ‡ãñŠ¦ã ½ãò ºãªÊã‡ãŠÀ „Ôãñ ‡ãŠ½¹¾ãî›À ‡ãñŠ ¹ãÆ¾ããñØã ‡ãñŠ
¾ããñØ¾ã ºã¶ãã¦ãã Öõý

½ããù¡ñ½ã ‡ãŠãñ ãäÔãÔ›½ã ¾ãîãä¶ã› ‡ãñŠ ‡ãŠ½¾ãîãä¶ã‡ãñŠÍã¶ã ¹ããñ›Ã
(Comport) Ôãñ •ããñü¡ã •ãã¦ãã Öõý

ºããÛã ÔãâÀÞã¶ãã ‡ãñŠ ‚ãã£ããÀ ¹ãÀ ½ããù¡ñ½ã ‡ãñŠ ªãñ ¹ãÆ‡ãŠãÀ Öãñ¦ãñ Öö-
(i) ‚ããâ¦ããäÀ‡ãŠ ½ããù¡ñ½ã (Internal Modem)-ƒÔãñ

ãäÔãÔ›½ã ¾ãìãä¶ã› ‡ãñŠ ‚ãâªÀ Ô©ãããä¹ã¦ã ãä‡ãŠ¾ãã •ãã¦ãã Öõý
(ii) ÌããÛã ½ããù¡ñ½ã (External Modem)-ƒÔãñ

ãäÔãÔ›½ã ¾ãîãä¶ã› ‡ãñŠ ºããÖÀ ÀŒãã •ãã¦ãã Öõý
ƒâ›À¶ãñ› ‡ãñŠ „¹ã¾ããñØã (Uses o Internet)

 ƒÊãñ‡ã‹›Èãùãä¶ã‡ãŠ ½ãñÊã (Electronic Mail)-ƒÔãñ ƒÃ-½ãñÊã (e-
mail) ¾ãã ƒâ›À¶ãñ› ½ãñÊã ¼ããè ‡ãŠÖã •ãã¦ãã Öõý ƒÔã‡ãñŠ ´ãÀã
‡ãŠãñƒÃ Ì¾ããä‡ã‹¦ã ƒâ›À¶ãñ› ¹ãÀ ªîÔãÀñ Ì¾ããä‡ã‹¦ã ‡ãŠãñ ÔãâªñÍã ¼ãñ•ã
Ôã‡ãŠ¦ãã Öõý ƒÔã‡ãñŠ ãäÊã† ÔãâªñÍã ¹ãÆã¹¦ã ‡ãŠÀ¶ãñ ÌããÊãñ ‡ãŠã
‡ãŠ½¹¾ãî›À ¹ãÀ „¹ããäÔ©ã¦ã Öãñ¶ãã ‚ããÌãÍ¾ã‡ãŠ ¶ãÖãé Öõý

¹ãÆ¦¾ãñ‡ãŠ „¹ã¾ããñØã‡ãŠ¦ããÃ ‡ãŠã †‡ãŠ ƒÃ-½ãñÊã †¡ÈñÔã (e-mail address)
Öãñ¦ãã Öõ, •ããñ ƒÃ-½ãñÊã Œãã¦ãã (e-mail account) ŒããñÊã‡ãŠÀ
¹ãÆã¹¦ã ãä‡ãŠ¾ãã •ãã¦ãã Öõý ƒÃ-½ãñÊã ÔãñÌãã ¼ãñ•ãñ Øã† ÔãâªñÍã ‡ãŠãñ
¹ãÆã¹¦ã‡ãŠ¦ããÃ ‡ãñŠ ½ãñÊã ºãã‡ã‹Ôã (Mail Box) ½ãò ¡ãÊã ªñ¦ãã Öõý

¹ãÆã¹¦ã‡ãŠ¦ããÃ ‚ã¹ã¶ããè ÔãìãäÌã£ãã¶ãìÔããÀ ƒâ›À¶ãñ› ¹ãÀ ‚ã¹ã¶ããè ½ãñÊã ºãã‡ã‹Ôã
ŒããñÊã‡ãŠÀ ÔãâªñÍã ¹ãü¤ Ôã‡ãŠ¦ãã Öõý ƒÃ-½ãñÊã ÔãâªñÍã ½ãò Íãºª (Text),
ØãÆã¹ãŠ, £Ìããä¶ã ¾ãã ãäÞã¨ã Ôã¼ããè Öãñ Ôã‡ãŠ¦ãñ Ööý

 ¹ãŠãƒÊã ›ÈãÔã¹ãŠÀ ¹ãÆã ñ›ãñ‡ãŠãùÊã (FTP-File Transfer
Protocol)-¾ãÖ ƒâ›À¶ãñ› ¹ãÀ ãä‡ãŠÔããè †‡ãŠ ‡ãŠ½¹¾ãî›À Ôãñ
¹ãŠãƒÊã (ÔãîÞã¶ãã ¾ãã ¡ã›ã) ‡ãŠãñ ƒâ›À¶ãñ› Ôãñ •ãìü¡ñ ãä‡ãŠÔããè
ªîÔãÀñ ‡ãŠ½¹¾ãî›À ¹ãÀ Ô©ãã¶ããâ¦ããäÀ¦ã ‡ãŠÀ¶ãñ ‡ãŠãè ÔãìãäÌã£ãã Öõý

 ›ñÊããè¶ãñ› (Telenet)-ƒÔã ÔãìãäÌã£ãã Ôãñ ãä‡ãŠÔããè Ô©ãã¶ããè¾ã ‡ãŠ½¹¾ãî›À
´ãÀã ƒâ›À¶ãñ› Ôãñ •ãìü¡ñ ªîÀÔ©ã ‡ãŠ½¹¾ãî›À ¹ãÀ ‡ãŠã¾ãÃ ¦ã©ãã „Ôã‡ãñŠ
ÔãâÔãã£ã¶ããò ‡ãŠã „¹ã¾ããñØã ãä‡ãŠ¾ãã •ãã Ôã‡ãŠ¦ãã Öõý ƒÔãñ `ãäÀ½ããñ›
ÊããùØã-ƒ¶ã' (Remote login) ‡ãŠÖã •ãã¦ãã Öõý

 ¾ãî•ã¶ãñ› (Usener)-ƒÔã ÔãñÌãã ‡ãŠã ¹ãÆ¾ããñØã ÊããñØããò ‡ãñŠ Ôã½ãîÖ
´ãÀã ‚ã¹ã¶ããè ¹ãÔãâª ‡ãñŠ ãäÌãÓã¾ã ¹ãÀ ‚ã¹ã¶ããè Àã¾ã ¾ãã ÔãîÞã¶ãã
ªñ¶ãñ ‡ãñŠ ãäÊã† ãä‡ãŠ¾ãã •ãã¦ãã Öõý ƒâ›À¶ãñ› ¹ãÀ ƒÔã ‡ãŠã¾ãÃ ‡ãñŠ
ãäÊã† ºã¶ãã† Øã† Ôã½ãîÖ ‡ãŠãñ ¶¾ãî•ã ØãÆì¹ã ¦ã©ãã ƒÔã ‡ãŠã¾ãÃ ãäÌãÍãñÓã
‡ãñŠ ãäÊã† ÀŒãñ Øã† ‡ãŠ½¹¾ãî›À ‡ãŠãñ ¶¾ãî•ã ÔãÌãÃÀ ‡ãŠÖã •ãã¦ãã
Öõý

 ÌãÊ¡Ã Ìããƒ¡ Ìãñºã (World wide Web)-¾ãÖ †‡ãŠ ¹ãÆ‡ãŠãÀ
‡ãŠã ¡ã›ã ºãñÔã Öõ, ãä•ãÔã‡ãŠãè ÔãÖã¾ã¦ãã Ôãñ ƒâ›À¶ãñ› ¹ãÀ
ÔãîÞã¶ãã†â ¹ãÆã¹¦ã ‡ãŠãè •ãã Ôã‡ãŠ¦ããè Ööý ƒÔã½ãò ÔãîÞã¶ãã ‡ãŠãñ ‚ãÊãØã-
‚ãÊãØã ÍããèÓãÃ‡ãŠ ‚ããõÀ „¹ãÍããèÓãÃ‡ãŠ ½ãò ÀŒãã •ãã¦ãã Öõý Öãƒ¹ãÀ
›ñ‡ã‹Ô› (Hyper text) ¾ãã ãäÊãâ‡ãŠ (Link) ´ãÀã †‡ãŠ ÔãîÞã¶ãã
‡ãŠãñ ªîÔãÀãè ÔãîÞã¶ãã Ôãñ •ããñü¡ã ¼ããè •ãã Ôã‡ãŠ¦ãã Öõý

 ƒÃ-‡ãŠãù½ãÔãÃ (E-commerce)-ƒâ›À¶ãñ› ‡ãñŠ ½ãã£¾ã½ã Ôãñ
‚ãã¹ãÔã ½ãò Ôã½¹ã‡ãÃŠ ‡ãŠÀ ÌãÔ¦ãì‚ããò ¦ã©ãã ÔãñÌãã‚ããò ‡ãŠã ‰ãŠ¾ã-
ãäÌã‰ãŠ¾ã ƒÃ-‡ãŠãù½ãÔãÃ ‡ãŠÖÊãã¦ãã Öõý

 ºãã¦ãÞããè¦ã ‡ãŠÀ¶ãã (Chatting)-ƒâ›À¶ãñ› Ôãñ •ãìü¡ñ ‡ãŠ½¹¾ãî›À
´ãÀã ªãñ Ì¾ããä‡ã‹¦ã¾ããò ‡ãŠã ‚ãã¹ãÔã ½ãò ‡ãŠ½¹¾ãî›À ‡ãñŠ ½ãã£¾ã½ã Ôãñ
ºãã¦ãÞããè¦ã ‡ãŠÀ¶ãã Þãõãä›âØã ‡ãŠÖÊãã¦ãã Öõý

 ãäÌããä¡¾ããñ ‡ãŠãâ¹ãÆòŠãäÔãâØã (video Congerencing)-ƒâ›À¶ãñ›
‡ãñŠ ¹ãÆ¾ããñØã Ôãñ ÔãìªîÀ ãäÔ©ã¦ã ªãñ ¾ãã ‚ããä£ã‡ãŠ Ì¾ããä‡ã‹¦ã ‚ãã¹ãÔã ½ãò
†ñÔãñ ºãã¦ãÞããè¦ã ‡ãŠÀ Ôã‡ãŠ¦ãñ Öö, ½ãã¶ãñ Ìãñ †‡ãŠ-ªîÔãÀñ ‡ãñŠ Ôãã½ã¶ãñ
ºãõŸñ Öãòý ƒÔã½ãò ‡ãŠ½¹¾ãî›À ‡ãñŠ Ôãã©ã ½ããƒ‡ãŠ, Ô¹ããè‡ãŠÀ ¦ã©ãã
‡ãõŠ½ãÀñ ‡ãŠã ¹ãÆ¾ããñØã ¼ããè ãä‡ãŠ¾ãã •ãã¶ãã ‚ããÌãÍ¾ã‡ãŠ Öõý

 ‚ããù¶ãÊããƒ¶ã Íããùãä¹ãâØã (Online Shipping)- ƒâ›À¶ãñ› ‡ãŠã
¹ãÆ¾ããñØã „¦¹ããª ‚ããõÀ ÔãñÌãã‚ããò ‡ãŠãè ÔãîÞã¶ãã „¹ã¼ããñ‡ã‹¦ãã‚ããò ¦ã‡ãŠ
¹ãÖìâÞãã¶ãñ ¦ã©ãã „¶ã‡ãŠãè ½ããúØããò ‡ãŠãñ ¹ãîÀã ‡ãŠÀ¶ãñ ‡ãñŠ ãäÊã† ¼ããè
ãä‡ãŠ¾ãã •ãã ÀÖã Öõý

 ½ã¶ããñÀâ•ã¶ã (Entertainment)-ƒâ›À¶ãñ› ½ã¶ããñÀâ•ã¶ã ‡ãŠã
¼ãâ¡ãÀ Öõ, ãä•ãÔã½ãò ÞãÊããäÞã¨ã, ‡ãŠÖããä¶ã¾ããú, ŒãñÊã ‚ãããäª ‡ãñŠ
•ããäÀ¾ãñ ½ã¶ããñÀâ•ã¶ã ãä‡ãŠ¾ãã •ãã Ôã‡ãŠ¦ãã Öõý

ƒâ›À¶ãñ› Ôãñ Ôã½ºããä¶£ã¦ã ‡ãìŠœ ÍãºªãÌããäÊã¾ããú
Ôããä¹ãÄŠØã (Surfing)- ƒâ›À¶ãñ› ¹ãÀ ‚ããÌãÍ¾ã‡ãŠ ÔãîÞã¶ãã ¹ãÆã¹¦ã

‡ãŠÀ¶ãñ ‡ãñŠ ãäÊã† ‚ã¹ã¶ãñ ¹ãÔãâªãèªã Ô©ãã¶ã ¾ã Ôããƒ› ‡ãŠãñ Œããñ•ã¶ããý
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›ãèÔããè¹ããè/‚ããƒÃ¹ããè (TCP/IP-Transmission Control

Protocol/Internet Protocol)-¾ãÖ ƒâ›À¶ãñ› „¹ã¾ããñØã ‡ãñŠ
ãäÊã† ºã¶ãã¾ãã Øã¾ãã ¹ãÆãñ›ãñ‡ãŠãÊã Öõ, •ããñ ªãñ ¶ããñ¡ ‡ãñŠ ºããèÞã ÔãâÞããÀ
‚ããõÀ ÔãîÞã¶ãã Ô©ãã¶ããâ¦ãÀ¥ã ‡ãŠãñ Ì¾ãÌããäÔ©ã¦ã ºã¶ãã¦ãã Öõý †‡ãŠ
‡ãŠ½¹¾ãî›À ‡ãŠã ªîÔãÀñ ‡ãŠ½¹¾ãî›À ‡ãñŠ Ôãã©ã Ì¾ãÌããäÔ©ã¦ã ‡ãŠÀ¶ãñ ‡ãñŠ
ãäÊã† ºã¶ãã† Øã† ãä¶ã¾ã½ããò ‡ãñŠ Ôã½ãîÖ ‡ãŠãñ ƒâ›À¶ãñ› ¹ãÆãñ›ãñ‡ãŠãùÊã
(IP) ‡ãŠÖã •ãã¦ãã Öõý

¾ãî‚ããÀ†Êã (URL-Uniform Resource Locator)-
ƒâ›À¶ãñ› ¹ãÀ ¹ãÆ¦¾ãñ‡ãŠ Ìãñºã ¹ãñ•ã ‡ãŠã †‡ãŠ ãä¶ããäÍÞã¦ã ¹ã¦ãã (address)
Öãñ¦ãã Öõ, ãä•ãÔãñ ¾ãî‚ããÀ†Êã ‡ãŠÖ¦ãñ Ööý ¾ãÖ ƒâ›À¶ãñ› ¹ãÀ „¹ããäÔ©ã¦ã
ÔãîÞã¶ãã ‡ãŠã ¹ã¦ãã ºã¦ãã¦ãã Öõ ¦ã©ãã „‡ã‹¦ã ÔãîÞã¶ãã ‡ãñŠ ãäÊã† ‚ã¹ã¶ãã†
•ãã¶ãñ ÌããÊãñ ¹ãÆãñ›ãñ‡ãŠãùÊã ¦ã©ãã ¡ãñ½ãñ¶ã ¶ãñ½ã (Domain Name)
‡ãŠãñ ¼ããè ªÍããÃ¦ãã Öõý „ªãÖÀ¥ã ‡ãñŠ ãäÊã†, ¾ãî‚ããÀ†Êã http://
www.Manthan.com ‡ãŠã ‚ã©ãÃ Öõ ãä‡ãŠ hypertext transfer
protocol ‡ãŠã ¹ãÆ¾ãã ñØã ‡ãŠÀ www ¹ãÀManthan.com
ÌãñºãÔããƒ› ¹ãÀ •ãã¾ãã •ãã Ôã‡ãŠ¦ãã Öõý

‚ããƒÃ¹ããè †¡ÈñÔã (IP Address)-¶ãñ›Ìã‡ãÃŠ ½ãò ÔãÌãÃÀ ‚ããõÀ „ÔãÔãñ
•ãìü¡ñ ¹ãÆ¦¾ãñ‡ãŠ ¶ããñ¡ ‡ãŠãñ †‡ãŠ ¹ãÖÞãã¶ã ‡ãŠãñ¡ ãäª¾ãã •ãã¦ãã Öõ, •ããñ
‚ããƒÃ¹ããè †¡ÈñÔã ‡ãŠÖÊãã¦ãã Öõý

Øãñ›Ìãñ (Gateway)-ƒâ›À¶ãñ› ½ãò ‡ãŠƒÃ œãñ›ñ-œãñ›ñ ¶ãñ›Ìã‡ãÃŠ
‚ãã¹ãÔã ½ãò •ãìü¡ñ ÀÖ¦ãñ Ööý Øãñ›Ìãñ „Ôã ‡ãŠ½¹¾ãî›À ‡ãŠãñ ‡ãŠÖ¦ãñ Öö, •ããñ
ªãñ ãä¼ã¸ã-ãä¼ã¸ã ¶ãñ›Ìã‡ãŠãô Ôãñ •ãìü¡ñ ‡ãŠ½¹¾ãî›À Ôãñ •ãìü¡ã ÀÖ¦ãã Öõý

†Þã›ãè›ã è¹ãã è (HTTP-Hyper Text Transfer
Protocol)-¾ãÖ ƒâ›À¶ãñ› ¹ãÀ ¹ãÆ¾ãì‡ã‹¦ã ¹ãÆãñ›ãñ‡ãŠãùÊã Öõ, •ããñ Ìãñºã
¹ãñ•ã ‡ãñŠ ¹ãÆãÂ¹ã (Format) ¦ã©ãã ¹ãÆÔããÀ¥ã (Transmission)
‡ãŠã ãä¶ã£ããÃãäÀ¦ã ‡ãŠÀ¦ãã Öõý

¶ãñ›Ìã‡ãÃŠ (Network)-¾ãÖ ªãñ ¾ãã ‚ããä£ã‡ãŠ ‡ãŠ½¹¾ãî›À ‡ãŠã
Ôã½ãîÖ Öõ, •ããñ ãä‡ãŠÔããè ÔãâÞããÀ ½ãã£¾ã½ã Ôãñ •ãìü¡ñ ÀÖ¦ãñ Öö ¦ã©ãã ¡ã›ã
‚ããõÀ  ÔãìãäÌã£ãã‚ããò ‡ãŠã Ôãã¢ãã „¹ã¾ããñØã ‡ãŠÀ¦ãñ Ööý †‡ãŠ ¶ãñ›Ìã‡ãÃŠ
‡ãñŠ Ôã¼ããè ‡ãŠ½¹¾ãî›À Ôã½ãã¶ã ¹ãÆãñ›ãñ‡ãŠãùÊã Ôãñ •ãìü¡ñ ÀÖ¦ãñ Ööý

Ô¹ãã½ã (Spam)-¾ãÖ ƒâ›À¶ãñ› ¹ãÀ ãäÌã—ãã¹ã¶ã ‡ãŠÀ¶ãñ ¾ãã ÔãâªñÍã
¼ãñ•ã¶ãñ ‡ãŠãè †‡ãŠ ¦ã‡ãŠ¶ããè‡ãŠ Öõý ƒâ›À¶ãñ› ¹ãÀ ƒÃ-½ãñÊã ‡ãŠã ¹ãÆ¾ããñØã
‡ãŠÀ ‚ãÌããâãäœ¦ã ãäÌã—ãã¹ã¶ã ‡ãŠãñ ªîÔãÀñ ‡ãŠ½¹¾ãî›À ¹ãÀ ¼ãñ•ã¶ãã Ô¹ãã½ã
‡ãŠÖÊãã¦ãã Öõý ¾ãÖ ƒÃ-½ãñÊã ÔãâªñÍã ‡ãŠã ‚ã¼ãñª‡ãŠãÀãè ãäÌã¦ãÀ¥ã Öõ,
•ããñ ƒ-½ãñÊã ¦ãâ¨ã ½ãò ÔãªÔ¾ã¦ãã ‡ãŠãè ‚ããñÌãÀ Êãõãä ¹ãâØã ‡ãñŠ ‡ãŠãÀ¥ã
Ôãâ¼ãÌã Öãñ ¹ãã¦ãã Öõý

½ãÊ›ãè½ããèãä¡¾ãã (Multimedia)
ãä‡ãŠÔããè ¼ããè ÔãîÞã¶ãã ‡ãŠãñ ãä‡ãŠÔããè ½ãã£¾ã½ã (Medium) ´ãÀã Öãè

¹ãÆÔ¦ãì¦ã ãä‡ãŠ¾ãã •ãã Ôã‡ãŠ¦ãã Öõý •ãõÔãñ-Íãºª (Text), ÀñŒãããäÞã¨ã
(Graphics), †ãä¶ã½ãñÍã¶ã (Animation), ÑãÌ¾ã (Audio) ¾ãã
ÒÍ¾ã (Video) ‚ãããäªý ãä‡ãŠÔããè ÔãîÞã¶ãã ‡ãŠãè ¹ãÆÔ¦ãìãä¦ã ½ãò †‡ãŠ Ôãã©ã
†‡ãŠ Ôãñ ‚ããä£ã‡ãŠ ½ãã£¾ã½ããò ‡ãŠã ¹ãÆ¾ããñØã ½ãÊ›ãè½ããèãä¡¾ãã ‡ãŠÖÊãã¦ãã Öõý

½ãÊ›ãè½ããèãä¡¾ãã ‡ãŠã ¹ãÆ¾ããñØã ‡ãŠÀ ÔãîÞã¶ãã ‡ãŠãñ ÔãÀÊã, ÀãñÞã‡ãŠ,
½ã¶ããñÀâ•ã‡ãŠ ‚ããõÀ ÔãìØãÆãÖãè ºã¶ãã¾ãã •ãã¦ãã Öõý ‚ãã•ã ½ãÊ›ãè½ããèãä¡¾ãã
‡ãŠã ¹ãÆ¾ããñØã ãäÍãàãã, Ì¾ãã¹ããÀ, ½ã¶ããñÀâ•ã¶ã, ãäÌã—ãã¶ã ‚ãããäª ‚ã¶ãñ‡ãŠ
àãñ̈ ããò ½ãò ãä‡ãŠ¾ãã •ãã ÀÖã Öõý

½ãÊ›ãè½ãã èã ä¡¾ãã ‡ã ñŠ ã äÊã† ‚ããÌãÍ¾ã‡ãŠ „¹ã‡ãŠÀ¥ã
(Requirements of Multimedia Computer)
 †‡ãŠ ‡ãŠ½¹¾ãî›À
 64 ½ãñØããºããƒ› (MB) àã½ã¦ãã ‡ãŠãè ½ãìŒ¾ã ½ãñ½ããñÀãè (Àõ½ã)
 Ìããè•ããè† ¾ãã †ÔãÌããè•ããè† (Video Graphics Array or

Super Video Craphics Array Card)
 ‚ãããä¡¾ããñ ‡ãŠã¡Ã (Audio Card)
 Ô¹ããè‡ãŠÀ (Speaker)
 Ôããè¡ãèÀãù½ã ¡ÈãƒÌã (CD-ROM Drive)
 †½ã¹ããèƒÃ•ããè ‡ãŠã¡Ã (Moving Prctures Expert Group

Card)
 ½ãÊ›ãè½ããèãä¡¾ãã Ôããù¹ã‹›Ìãñ¾ãÀ
 ½ããƒ‡ãŠ ¦ã©ãã ‡ãõŠ½ãÀã (†ñãäÞœ‡ãŠ)

†ãä¶ã½ã ñÍã¶ã (Animation)-ÀñŒããã äÞã¨ãã ò  (Graphic
images) ‡ãŠã †‡ãŠ Ôã½ãîÖ ãä•ãÔãñ †‡ãŠ ‡ãñŠ ºããª †‡ãŠ ÊãØãã¦ããÀ
ãäªŒãã¾ãã •ãã¦ãã Öõ, ¦ãããä‡ãŠ Ìãñ Øããä¦ã½ãã¶ã ãäªŒããƒÃ ¹ãü¡ñ, †ãä¶ã½ãñÍã¶ã
‡ãŠÖÊãã¦ãã Öõý ƒÔã½ãò ¹ã Æ¦¾ãñ‡ãŠ ã äÞã¨ã ‡ãŠãñ †‡ãŠ ãä¶ãã äÍÞã¦ã
Ôã½ã¾ããâ¦ãÀãÊã ‡ãñŠ ºããª ªîÔãÀñ ãäÞã¨ã Ôãñ ¹ãÆãä¦ãÔ©ãããä¹ã¦ã ‡ãŠÀ ãäª¾ãã
•ãã¦ãã Öõ, ¦ãããä‡ãŠ ãäÞã¨ããò ½ãò Øããä¦ã ‡ãŠã ‚ãã¼ããÔã Öãñý ƒÔã‡ãŠã ¹ãÆ¾ããñØã
‡ãŠã›Ãî¶ã ãä¹ãŠÊ½ã ‚ããõÀ ãäÌããä¡¾ããñ Øãñ½ã ½ãò ‚ããä£ã‡ãŠ Öãñ ÀÖã Öõý

¡ãñ½ãñ¶ã ¶ãñ½ã (Domain name)
ãä‡ãŠÔããè ¼ããè ÌãñºãÔããƒ› ‡ãñŠ ¹ã¦ãã ‡ãñŠ ‚ãâ¦ã ½ãò ¡ãñ½ãñ¶ã ¶ãñ½ã ‡ãŠã

¹ãÆ¾ããñØã ãä‡ãŠ¾ãã •ãã¦ãã Öõý ¾ãÖ ÔãâÔ©ãã ¾ãã ªñÍã ‡ãŠãñ ºã¦ãã¦ãã Öõý
‡ãìŠœ ¹ãÆ½ãìŒã ¡ãñ½ãñ¶ã ¶ãñ½ã

 .com - ¶ãñ› ¹ãÆªã¦ãã
 .org - ÔÌãõãäÞœ‡ãŠ ÔãâÔ©ãã¶ã
 .net - ‡ãŠ½¹ã¶ããè
 .mil - Ôãõãä¶ã‡ãŠ (Military)
 .gov - ÔãÀ‡ãŠãÀãè ÔãâÔ©ãã
 .int - ‚ã¶¦ãÀãÃÓ›Èãè¾ã
 .edu - Íãõãäàã‡ãŠ ÔãâÔ©ãã
 .in - ¼ããÀ¦ã (India)

 .US - ¾ãî¶ããƒ›ñ¡ Ô›ñ› (USA)

ƒâ›À¶ãñ› Ôãñ •ãìü¡¶ãã
ãä‡ãŠÔããè ƒâ›À¶ãñ› ÔãñÌãã ¹ãÆªã¦ãã (ISP) ‡ãŠãñ ÍãìÊ‡ãŠ ‚ãªã ‡ãŠÀ

ãä¶ã½¶ããäÊããäŒã¦ã ÔãîÞã¶ãã ¹ãÆã¹¦ã ‡ãŠãè •ãã Ôã‡ãŠ¦ããè Öõ-
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(i) ‚ããƒÃ¹ããè †¡ÈñÔã (IP Address)
(ii) ¡ãñ½ãñ¶ã ¶ãñ½ã (Donain name)
(iii) ¾ãî•ãÀ ¶ãñ½ã (User  name)
(iv) ÔãÌãÃÀ ‡ãŠã ÌãñºãÔããƒ› ¦ã©ãã ›ñÊããè¹ãŠãñ¶ã ¶ã½ºãÀ
ãäÌã¥¡ãñ•ã ½ãò ‡ãâŠ›ÈãñÊã ¹ãõ¶ãñÊã ½ãò •ãã‡ãŠÀ ½ããñ¡ñ½ã ‡ãŠãè Ô©ãã¹ã¶ãã

‡ãŠãè •ãã Ôã‡ãŠ¦ããè Öõý
Start>Settings>Control panel>Modems ƒÔã‡ãñŠ

ºããª Dil-up Networking ½ãò Make New Connection
´ãÀã ƒâ›À¶ãñ› Ôãñ •ãìü¡ã •ãã Ôã‡ãŠã Öõý

My Computer > Dial-up Networking > Make
New Connection > My Connection.

Ìãã¾ãÀÔã (Virus)
¾ãÖ †‡ãŠ ñ́Óã¹ãî¥ãÃ ¹ãÆãñØãÆã½ã Öõ, •ããñ ãä‡ãŠÔããè „¹ã¾ããñØããè ¹ãÆãñØãÆã½ã ‡ãñŠ

Ôãã©ã •ãìü¡‡ãŠÀ ¾ãã ƒâ›À¶ãñ› ´ãÀã ãäÌããä¼ã¸ã ‡ãŠ½¹¾ãî›Àãò ‡ãŠãè ½ãñ½ããñÀãè
½ãò ¹ãÆÌãñÍã ‡ãŠÀ¦ãã Öõý ¾ãÖ ¡ã›ã ‡ãŠãñ ãä½ã›ã¶ãñ ¾ãã „Ôãñ ŒãÀãºã
‡ãŠÀ¶ãñ ¾ãã „Ôã½ãò ¹ããäÀÌã¦ãÃ¶ã ‡ãŠÀ¶ãñ ‡ãŠã ‡ãŠã¾ãÃ ‡ãŠÀ Ôã‡ãŠ¦ãã Öõý
¾ãÖ Öã¡Ã ãä¡Ô‡ãŠ ‡ãñŠ ºãî› Ôãñ‡ã‹›À ½ãò ¹ãÆÌãñÍã ‡ãŠÀ ãä¡Ô‡ãŠ ‡ãŠãè àã½ã¦ãã
‡ãŠãñ ‡ãŠ½ã Ìã Øããä¦ã ‡ãŠãñ £ããè½ãã ¾ãã ¹ãÆãñØãÆã½ã ‡ãŠãñ ÞãÊã¶ãñ Ôãñ Àãñ‡ãŠ
Ôã‡ãŠ¦ãã Öõý

Ìãã¾ãÀÔã •ãã¶ãºãî¢ã‡ãŠÀ ãäÊã¾ãã Øã¾ãã ¹ãÆãñØãÆã½ã Öõ, •ããñ ‡ãŠ½¹¾ãî›À
‡ãñŠ ¡ã›ã ‡ãŠãñ àããä¦ãØãÆÔ¦ã ‡ãŠÀ¦ãñ Ööý Ìãã¾ãÀÔã ÔÌã¾ãâ ‡ãŠãñ ‡ãŠ½¹¾ãî›À
‡ãñŠ ºãî› Ôãñ •ããñü¡ Êãñ¦ãã Öõý ‡ãŠ½¹¾ãî›À ãä•ã¦ã¶ããè ºããÀ ºãî› ‡ãŠÀ¦ãã
Öõ, Ìãã¾ãÀÔã „¦ã¶ãã Öãè ‚ããä£ã‡ãŠ ¹ãõŠÊã¦ãã Öõý ‡ãŠƒÃ Ìãã¾ãÀÔã ‡ãŠã¹ãŠãè
Ôã½ã¾ã ¹ãÍÞãã¦ã ¼ããè  ¡ã›ã Ìã ¹ãÆãñØãÆã½ã ‡ãŠãñ ¶ãì‡ãŠÔãã¶ã ¹ãÖìâÞãã Ôã‡ãŠ¶ãñ
½ãò Ôãàã½ã Ööý

Ìãã¾ãÀÔã ‡ãŠãñ ½ãìŒ¾ã¦ã: ¦ããè¶ã ¼ããØããò ½ãò ºããâ›ã •ãã¦ãã Öõ-
(i) ¹ãÆãñØãÆã½ã Ìãã¾ãÀÔã (Program Virus)
(ii) ºãî› Ìãã¾ãÀÔã (Boot Virus)
(iii) ½ãÊ›ãè¹ãã›ãÃƒ› Ìãã¾ãÀÔã (Multipartite Virus)

 ¹ãÆãñØãÆã½ã Ìãã¾ãÀÔã ¹ãÆãñØãÆã½ã ¹ãŠãƒÊããò ‡ãŠãñ ¹ãÆ¼ãããäÌã¦ã ‡ãŠÀ¦ãã
Öõ, ãä•ãÔã‡ãŠã †‡ã‹Ôã›òÍã¶ã ¶ãã½ã .com; .exe; .sys ‚ãããäª Öãñ¦ãã
Öõý ºãî› Ìãã¾ãÀÔã ºãî› ãäÀ‡ãŠã¡Ã, ¹ãŠãƒÊã †Êããñ‡ãñŠÍã¶ã ›ñºãÊã ¦ã©ãã
¹ãã›ãêÍã¶ã ›ñºãÊã ‡ãŠãñ ¹ãÆ¼ãããäÌã¦ã ‡ãŠÀ¦ãã Öõý

ãä‡ãŠÔããè ¹ãÆãñØãÆã½ã Ôãñ •ãìü¡ã Ìãã¾ãÀÔã ¦ãºã ¦ã‡ãŠ Ôããä‰ãŠ¾ã ¶ãÖãé
Öãñ¦ãã, •ãºã ¦ã‡ãŠ „Ôã ¹ãÆãñØãÆã½ã ‡ãŠãñ ÞãÊãã¾ãã ¶ã •ãã† ¾ãã ºãî›
ãäÀ‡ãŠã¡Ã ‡ãŠã ¹ãÆ¾ããñØã ¶ã ãä‡ãŠ¾ãã •ãã†ý ‚ãºã Ìãã¾ãÀÔã Ôããä‰ãŠ¾ã Öãñ¦ãã
Öõ, ¦ããñ ÌãÖ ‡ãŠ½¹¾ãî›À ½ãñ½ããñÀãè ½ãò ÔÌã¾ãâ ‡ãŠãñ Ô©ãããä¹ã¦ã ‡ãŠÀ  Êãñ¦ãã
Öõ ¦ã©ãã ¹ãõŠÊã¶ãñ ÊãØã¦ãã Öõý Ìãã¾ãÀÔã Ôãñ Ôãâ‰ãŠãä½ã¦ã ¹ã‹Êãã¹ããè ¾ãã
Ôããè¡ãè ‡ãŠ½¹¾ãî›À ‡ãŠãñ Ôãâ‰ãŠãä½ã¦ã ‡ãŠÀ Ôã‡ãŠ¦ããè Öõý ƒÃÃ-½ãñÊã, Øãñ½ã
¦ã©ãã ƒâ›À¶ãñ› ¹ãŠãƒÊã ¼ããè Ìãã¾ãÀÔã ‡ãŠãñ ¹ãõÊãã¶ãñ ½ãò ÔãÖã¾ã‡ãŠ Ööý

Ôã¼ãããäÌã¦ã Ìãã¾ãÀÔããò ‡ãŠãñ Œããñ•ã‡ãŠÀ „¶Öò ¶ãÓ› ‡ãŠÀ¶ãñ ‡ãñŠ
ãäÊã† ºã¶ãã† Øã† Ôããù¹ã‹›Ìãñ¾ãÀ ¹ãÆãñØãÆã½ã †â›ãè Ìãã¾ãÀÔã ¹ãÆãñØãÆã½ã (Anti
Virus Program) ‡ãŠÖÊãã¦ãñ Ööý ¶ãã›Ã¶ã (Nortan) ¦ã©ãã
½ãõ‡ãñŠ¹ãŠãè (Macafy) ‡ãìŠœ Êããñ‡ãŠãä¹ãÆ¾ã †â›ãè Ìãã¾ãÀÔã ¹ãÆãñØãÆã½ã Ööý
ƒÔã‡ãŠã ‚ãã›ãñ ¹ãÆãñ›ñ‡ã‹› (Auto Protect) ƒÔ¦ãñ½ããÊã Ôãñ ¹ãÖÊãñ
¹ãÆãñØãÆã½ã Ìã ƒÃ-½ãñÊã ‡ãŠãè ÔÌã¾ãâ •ããâÞã ‡ãŠÀ¦ãã Öõ ¦ã©ãã „Ôãñ Ìãã¾ãÀÔã
Ôãñ ½ãì‡ã‹¦ã ‡ãŠÀ¦ãã Öõý ¾ãÖ ãä‡ãŠÔããè Ìãã¾ãÀÔã ‡ãñŠ Ôããä‰ãŠ¾ã Öãñ¶ãñ ¹ãÀ
‚ãã¹ã‡ãŠãñ ¦ã¦‡ãŠãÊã ÔãîãäÞã¦ã ¼ããè ‡ãŠÀ¦ãã Öõý ‡ãŠ½¹¾ãî›À ‡ãŠãñ Ìãã¾ãÀÔã
Ôãñ ½ãì‡ã‹¦ã ÀŒã¶ãñ ‡ãñŠ ãäÊã† Ôã½ã¾ã-Ôã½ã¾ã ¹ãÀ ãäÔãÔ›½ã Ô‡ãõŠ¶ã ´ãÀã
‡ãŠ½¹¾ãî›À ½ãñ½ããñÀãè ‡ãŠãè •ããâÞã ‡ãŠãè •ãã¶ããè ÞãããäÖ†ý

1. ½ãÍããè¶ã ¼ããÓãã ‡ãŠãñ ¾ãÖ ¼ããè ‡ãŠÖã •ãã¦ãã Öõ?
1. „ÞÞãÔ¦ãÀãè¾ã ¹ãÆãñØãÆããä½ãâØã ¼ããÓãã
2. ¹ãÆ©ã½ã •ã¶ãÀñÍã¶ã ¼ããÓãã
3. ‚ããù¹ã‡ãŠãñ¡
4. ‚ã¶ãì¼ããÓã‡ãŠ

„¦¦ãÀ ¹ãÆ©ã½ã •ã¶ãÀñÍã¶ã ¼ããÓãã
2. 8-ºããè› ASCII ½ãò, ASCII ´ãÀã ½ãã¶ããò ‡ãŠãè

ãä‡ãŠ¦ã¶ããè ÔãâŒ¾ãã ‡ãŠãñ Ô›ãñÀ ‡ãŠÀ¶ãñ ‡ãŠãè àã½ã¦ãã
Öãñ¦ããè ý

1. 255 2. 127
3. 256 4. 128

„¦¦ãÀ 128

ãä¹ãœÊããè ¹ãÀãèàãã‚ããò ½ãò ¹ãîœñ Øã† ¹ãÆÍ¶ã
3. ºãü¡ñ Ì¾ãã¹ãããäÀ‡ãŠ ÔãâÔ©ãã¶ããò ½ãò ãäÌã¦¦ããè¾ã ‚ãâ¦ãÀ¥ããò,

ãä‰ãŠ¾ãã¶Ìã¾ã ‚ããõÀ ‚ããõ²ããñãäØã‡ãŠ ÔãâÔãã£ã¶ããò ‡ãŠãè
¾ããñ•ã¶ãã ‡ãñŠ ãä¶ã½ããÃ¥ã •ãõÔãñ ½ãÖ¦Ìã¹ãî¥ãÃ ‡ãŠã¾ããô
‡ãñŠ ãäÊã† ¹ãÆ¾ãì‡ã‹¦ã ‡ãñŠ¶³ãè¾ã ‡ãŠ½¹¾ãî›À Öãñ¦ãñ Ööý

1. ãäÌããäÍãÓ› „­ñÍ¾ã ÌããÊãñ ‡ãŠ½¹¾ãî›À
2. ½ãñ¶ã¹ãÆñŠ½ã ‡ãŠ½¹¾ãî›À
3. Ôãì¹ãÀ ‡ãŠ½¹¾ãî›À
4. ÖãƒÃãäºãÆ¡ ‡ãŠ½¹¾ãî›À

„¦¦ãÀ ½ãñ¶ã¹ãÆñŠ½ã ‡ãŠ½¹¾ãî›À
(†½ã¹ããè ¹ãìãäÊãÔã 2017)
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Ôãâãäàã¹¦ã ÔãîÞããè (List of Abbreviations)
(A)

ABC : Atanasoff-Berry Computer
A/D : Analog to Digital
ADSL : Asymetric Digital Subscriber Line
AGP : Accelerated Graphics Port
AI : Artificial Intelligence
ALGOL : Algorithmic Language
ALU : Arthmatic Logic Unit
AM : Amplitude Modulation
AMD : Advanced Micro Devices
ANSI : American Natioanl Standards Institute
ARPANET : Advanced Research Projet Agency

Network
ASCII : American Standard Code for

Information Interchange
ATM : Asynchronous Transfer Mode/Automatic

Teller Machin e
(B)

B2B : Business to business
B2C : Business to Consumer
BARC : Bhabha Atomic Research Centre
BASIC : Beginners' All-Purpose Sysmbolic

Instruction Code
BCc : Blind Carbon Copy
BCD : Binary Coded Decimal
BIOS : Basic Input Outpur System
BCR : Bar Code Reader
BMP : Bit Map
BPI : Bytes Per Inch
BPS : Bits Per Second

(C)
CAD : Computer Aided Design
CAL : Computer Aided Learning
CAM : Computer Aided Manufacturing
CCTLD : Country Code Top Level Domain
CD : Compact Disk
C-DAC : Centre for Development of Advanced

Computing
CDMA : Code Division Multiple Access

C-DOT : Centre for Development of Telematics
CD-R :  Compact Disk - Rcordable
CD-ROM : Compact Dist - Read Only Memory
CD-R/W : Compact Disk-Re-Writable
CERN : European Lboratory for Paticle Physics
CALSS : Computer Literacy And Studies in School
COBOL : Common Business Oriented Language
CMY : Cyan-Magenta- Yellow
COMAL : Comman Algorithmic Language
CPI : Character Per Inch
CPS : Character Per Second
CPU : Central Processing Unit
CRT : Cathode Ray Tube
CU : Control Unit

(D)
D/A : Digital-to-Analog
DBMS : Data Base Management System
DDS : Digital Data Storage
DHTML : Dynamic Hyper Text Markup Language
DIMM : Dual in - Line Memory Module
DOS : Disk Operating System
DNS : Domain Name System
DPI : Dots Per Inch
DRAM : Dynamic RAM
DRDO : Defence Research and Development

Organisation
DSDD : Double Sided Double Density
DSHD : Double Sided High Density
DTP : Desk Top Publishing
DVD : Digial Videl/ Versatile Disk

(E)
E-Business : Electronic Business
E-Commerce: Electronic Commerce
E-Mail : Electronic Mail
EDP : Electronic Data Processing
EEPROM : Electrically Erasable Programmable

Read Only Memory
EPROM : Erasable Programmable Read Only

 Memory
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Ernet : Education and Research Network
EXE : Execution
FAT : File Allocation Table
FDM : Frequency Division Multiplexing
FET : Field Effect Transistor
FIFO : First-in, First-Out
FILO : Fist in, Last Out
FLOP : Floating Point Operation
FM : Frequency Modulation
FORTRAN : Formula Translation
FSK : Frequency Shift keying
FTP : File Trnasfer Protocol

(G)
GB : Giga Bytes
GIF : Graphics Interchange Formation
GIGO : Garbage-In-Garbage-Out
GPRS : General Pocket Radio Service
GPS : Global Positioning System
GSM : Global System for Mobile
GUI : Graphical User Interface

(H)
HDTv : High Detinition Television
HLL : High Level Language
HP : Hewlett Packard
HTML : Hyper Text Markup Language
HTTP : Hyper Taext Transfer Protocol

(I)
IAB : Internet Architecture Board
IEEE : Institute of Electrical and Electronic

Engineers
IBM : International Business Machines
IC : Integrated Circuit
IETF : Internet Engineering Task Force
IM : Instant Messaging
I/O : Input-Output
IP : Internet Protocol
IRC : Internet Relay Chat
ISDN : Integrated Serices Digital Network
ISO : International Standards Organisation
ISP : Internet Serice Provider
IT : Information Technology

(J)
JPEG : Joint Photographc Expert Group

(K)
KB : Kilo Bytes
Kb : Kilo Bits
KIPS : knowledge Information Processing

System
(L)

LAN : Local Area Network
LASR : Light Amplification for Stimulated

Emission of Radiation
LCD : Liquid Crystal Display
LED : Light-Emitting Diode
LISP : List Processing
LLL : Low Level Language
LSD : Least Significant Digit
LSI : Large Scale Integration

(M)
MAN : Metropolitan Area Network
MB : Mega Bytes
MBPS : Mega Hertz
MICR : Magnetic Ink Character Recognition
MIDI : Musical Instrument Digital Interface
MIPS : Million Instructions Per Second
MOEM : Modulator-Demodulator
MOPS : Million Operation Per Second
MPEG : Moving Pictures Expert Group
MP-3 : MPEG-1 Audio Layer 3
MS : Microsoft
MSD : Most Significant Digit
MSI : Medium Scale Integration
MTNL : Mahanagar Telephone Nigam Limited

(N)
NIC : Network Interface Card
NICNET : National Informatics Centre Netowk
NIXI : National Internet Exchange of India

(O)
OCR : Optical Character Recognition
OMR : Opetical Mark Reader
OOP : Object Oriented Programming
OS : Operating System
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OSS : Open Source Software

(P)
PAN : Private/ Personal Area Network
PC : Personal Computer
PCB : Printed Circuit Board
PCI : Peripheral Component Interconnect
PDA : Personal Digital Assistant
PDF : Portable Document Formation
PM : Phase Modulation
POST : Power On Self Test
PPM : Pages Per Minute
PPP : Point to Point Protocol
PROLOG : Programming in Logic
PROM : Programmable Read Only Memory
PSTN : Public Switched Telephone Netowrk

(R)
RAM : Random Access Meory
RGB : Red- Green - Blue
ROM : Read Only Meory
RS-232 : Recommended Standars 2-3-2

(S)
SCSI : Small Computer System Interface
SEO : Search Engine Optimization
SERP : Search Engine Result Page
SIMM : Single In-Line Memory Module
SMS : Short Message Service
SMTP : Simple Mail Transfer Protocol
SNOBOL : String Oriented Symbolic Language
SQL : Structured Query Language
SRAM : Static RAM
SSI : Small Scale Integration
SVGA : Super Video Graphics Array

(T)
TB : Tera Byte
TCP : Transmission Control Protocol
TDM : Time Divisional Multiplexing
TLD : Top Level Domain

(U)
ULSI : Ultra Large Scale Integration
UNIVAC : Universal Automatic Computer
UPC : Universla Product Code

UPS : Uninterrupted Power Supply
URL : Uniform Resource Locater
USB : Universal Serial Bus
UVEPROM : Ultra Violet Erasable Programmable

Read Only Memory
(V)

VAN : Value Aided Network
VDT : Visual Display Terminal
VDU : Vido Display Unit
VGA : Video Graphics Array
VIRUS : Vital Resources Under Seize
VLSI : Very Large Scale Integration
VoIP : Voice Over Internet Protocol
VSAT : Very Small Aperture Terminal
VSNL : Videsh Sanchar Nigam Limited

(W)
W3C : World Wide Web Consortium
WAN : Wide Area Network
WAP : Wireless Application Protocol
WiMAX : World Application Protocol
WLL : Wireless Local Loop
WORM : Write Once-Read Many
WWW : World Wide Web
XHTML : Extensible Hypertext Markup Language
2G : Second Generation Wireless Networking
3G : Third Generation Wireless Networking

Technology
4G : 4th Generation language
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ãäÌã¥¡ãñ•ã ‡ãñŠ Key Board Íãã›Ã‡ãŠ› ºã›¶ã
(Windows Keyboard Shortcuts)

ãäÌã¥¡ãñ•ã Ôãã¹ã‹›Ìãñ¾ãÀ ¹ãÆãñØãÆã½ã ½ãò ½ãã„Ôã ŒãÀãºã Öãñ •ãã¶ãñ
¾ãã Key Board ¹ãÀ ‡ãŠã¾ãÃ ‡ãŠÀ¦ãñ Ôã½ã¾ã ºããÀ-ºããÀ ½ãã„Ôã ‡ãñŠ
¹ãÆ¾ããñØã Ôãñ ºãÞã¶ãñ ‡ãñŠ ãäÊã† Key Board ‡ãñŠ †‡ãŠ ¾ãã ‚ããä£ã‡ãŠ
ºã›¶ããò ‡ãŠãñ †‡ãŠ Ôãã©ã ªºãã‡ãŠÀ ãäºã¶ãã Mouse ‡ãñŠ ‡ãŠã¾ãÃ ãä‡ãŠ¾ãã
•ãã Ôã‡ãŠ¦ãã Öõý ƒÔãñ Key Board Íãã›Ã‡ãŠ› ‡ãŠÖã •ãã¦ãã Öõý

ãäÌã¥¡ãñ•ã ‡ãŠãè ºããñ¡Ã Íããù›Ã‡ãŠ›
Íãã›Ã‡ãŠ› ºã›¶ã ‡ãŠã¾ãÃ
F1 Help ãäÌã¥¡ãñ ŒããñÊã¶ãã
F2 Þã¾ããä¶ã¦ã ÌãÔ¦ãì ‡ãŠã ¶ãã½ã ºãªÊã¶ãã (Rename)
F3 ¹ãŠãƒÊã ¾ãã ¹ãŠãñÊ¡À Œããñ•ã¶ãã (Search)
F4 Ôããä‰ãŠ¾ã ãäÊãÔ› ‡ãŠãè ÔãîÞããè ¹ãÆªãäÍãÃ¦ã ‡ãŠÀ¶ãã
F5 Ôãã ä‰ãŠ¾ã ã äÌã¥¡ã ñ ‡ãŠã ñ  ã äÀ ¹ã Æ ñ ŠÍã ‡ãŠÀ¶ãã

(Referesh)
F10 Ôããä‰ãŠ¾ã ¹ãÆãñØãÆã½ã ½ãò ½ãñ¶¾ãî ºããÀ ¹ãÆªãäÍãÃ¦ã ‡ãŠÀ¶ãã
F7 Spelling and Grammer ‡ãŠãè •ããâÞã ‡ãŠÀ¶ãã
Shift+F10 Þã¾ããä¶ã¦ã ÌãÔ¦ãì ‡ãŠã Íãã›Ã‡ãŠ› ½ãñ¶¾ãî ¹ãÆªãäÍãÃ¦ã

‡ãŠÀ¶ãã
Alt+F4 Ôããä‰ãŠ¾ã ¹ãÆãñØãÆã½ã ‡ãŠãñ ºãâª ‡ãŠÀ¶ãã
Ctrl+F4 Ôããä‰ãŠ¾ã ¹ãÆãñØãÆã½ã ‡ãŠãñ ºãâª ‡ãŠÀ¶ãã
Shift _+ F3 Capital or Small Letters ½ãò ºãªÊã¶ãã
Esc Ìã¦ãÃ½ãã¶ã ‡ãŠã¾ãÃ ‡ãŠãñ Ôã½ãã¹¦ã ‡ãŠÀ¶ãã (Cancel)
Del Þã¾ããä¶ã¦ã ÌãÔ¦ãì ‡ãŠãñ ¶ãÓ› ‡ãŠÀ¶ãã (Delete)
END Ôããä‰ãŠ¾ã ãäÌã¥¡ãñ ¾ãã Êããƒ¶ã ‡ãñŠ ‚ãâ¦ã ½ãò ¹ãÖìâÞã¶ãã
Home Ôããä‰ãŠ¾ã ãäÌã¥¡ãñ ¾ãã Êããƒ¶ã ‡ãñŠ ¹ãÆãÀâ¼ã ½ãò

¹ãÖìâÞã¶ãã
Enter ãä¶ãªóÍã Ôãâ¹ãããäª¦ã ‡ãŠÀ¶ãñ ‡ãŠã ‚ããªñÍã ¾ãã Ìã¡Ã

¹ãÆãñØãÆã½ã ½ãò ¹ãõÀãØãÆã½ã ºãªÊã¶ãã
Tab ãäÌã‡ãŠÊã¹ãò ½ãò ‚ããØãñ ºãü¤¶ãã ›ñºãÊã ‡ãñŠ ‚ãØãÊãñ

ºÊããù‡ãŠ ½ãò •ãã¶ãã
F12 Save as ¡ã¾ãÊããùØã ºããù‡ã‹Ôã ŒããñÊã¶ãã
Windows Logo+L ‡ãŠ½¹¾ãî›À Êããù‡ãŠ ‡ãŠÀ¶ãã
Windows Logo+M Ôã¼ããè ãäÌã¥¡ãñ ‡ãŠãñ Minimise ‡ãŠÀ¶ãã
Windows Logo Ô›ã›Ã ½ãñ¶¾ãî ¹ãÆªãäÍãÃ¦ã ‡ãŠÀ¶ãã ¾ãã œì¹ãã¶ãã
Ctrl+Esc Ô›ã›Ã ½ãñ¶¾ãî ŒããñÊã¶ãã
Alt + Tab ªîÔãÀñ ÞããÊãî ¹ãÆãñØãÆã½ã ½ãñ •ãã¶ãã
Alt + Enter Þã¾ããä¶ã¦ã ãäÌãÓã¾ã ‡ãŠãè ¹ãÆãñ¹ã›ãê ŒããñÊã¶ãã
Shift + Del ãäÀÔããƒãä‡ãŠÊã ãäºã¶ã ½ãò ¼ãñ•ãñ ãäºã¶ãã Delete

‡ãŠÀ¶ãã
Ctrl + Shift+Esc Windows Task Manager ŒããñÊã¶ãã
Ctrl + Home ¡ã‡ã‹¾ãî½ãò› ‡ãñŠ ¹ãÆãÀâ¼ã ½ãò •ãã¶ãã
Ctrl + F2 Print Preview ªñŒã¶ãã
Ctrl + End ¡ã‡ã‹¾ãî½ãò› ‡ãñŠ ‚ãâ¦ã ½ãò •ãã¶ãã
Ctrl + X Þã¾ããä¶ã¦ã ÌãÔ¦ãì ‡ãŠãñ Cut ‡ãŠÀ¶ãã
Ctrl + C Þã¾ããä¶ã¦ã ÌãÔ¦ãì ‡ãŠãñ Copy ‡ãŠÀ¶ãã
Ctrl + V Cut ¾ãã Copy ‡ãŠãè Øã¾ããè ÌãÔ¦ãì ‡ãŠãñ Paste

‡ãŠÀ¶ãã
Ctrl + Y Redo, Ôã½ãã¹¦ã ãä‡ãŠ† Øã† ‡ãŠã¾ãÃ ‡ãŠãñ ãä¹ãŠÀ Ôãñ

‡ãŠÀ¶ãã
Ctrl + Z Undo, ãä‡ãŠ† Øã† ‡ãŠã¾ãÃ ‡ãŠãñ ¹ãÖÊãñ •ãõÔãã

‡ãŠÀ¶ãã
Ctrl + B Þã¾ããä¶ã¦ã Íãºª ‡ãŠãñ Bold ‡ãŠÀ¶ãã
Ctrl + U Þã¾ããä¶ã¦ã Íãºª ‡ãŠãñ Underline ‡ãŠÀ¶ãã
Ctrl + I Þã¾ããä¶ã¦ã Íãºª ‡ãŠãñ Italics Format ½ãò ‡ãŠÀ¶ãã
Ctrl + A ŒãìÊãñ ¡ã‡ã‹¾ãî½ãò› ½ãò Ôãºã‡ãŠãñ Select ‡ãŠÀ¶ãã
Ctrl + N ¶ã¾ãã ¡ã‡ã‹¾ãî½ãò› ŒããñÊã¶ãã (N ew)
Ctrl + O ¹ãìÀã¶ãã ¡ã‡ã‹¾ãî½ãò› ŒããñÊã¶ãã
Ctrl + W ¡ã‡ã‹¾ãî½ãò› ºãâª ‡ãŠÀ¶ãã (Close)
Ctrl + S ¡ã‡ã‹¾ãî½ãò› ÔãñÌã (Save) ‡ãŠÀ¶ãã
Ctrl + F ›ñ‡ã‹Ô› Œããñ•ã¶ãã (Find)
Ctrl + H ›ñ‡ã‹Ô› ‡ãŠãñ Replace ‡ãŠÀ¶ãã
Ctrl + G ãäÌãÍãñÓã ¹ãñ•ã ¶ãâºãÀ ¹ãÀ •ãã¶ãã
Ctrl + P Print ¡ã¾ãÊããùØã ºããù‡ã‹Ôã ŒããñÊã¶ãã
Ctrl + L ¹ãõÀãØãÆã¹ãŠ ‡ãŠãñ Left Align ‡ãŠÀ¶ãã
Ctrl + R ¹ãõÀãØãÆã¹ãŠ ‡ãŠãñ Right Align ‡ãŠÀ¶ãã
Ctrl + J ¹ãõÀãØãÆã¹ãŠ ‡ãŠãñ Justify Align (ªãñ¶ããò ‚ããõÀ Ôãñ

Ì¾ãÌããäÔ©ã¦ã) ‡ãŠÀ¶ãã
Ctrl + E ¹ãõÀãØãÆã¹ãŠ ‡ãŠãñ Centre Align ‡ãŠÀ¶ãã
Page UP †‡ãŠ ¹ãñ•ã ‚ããØãñ •ãã¶ãã
Page Down †‡ãŠ ¹ãñ•ã ¹ããèœñ •ãã¶ãã
Ctrl + D Font Window ŒããñÊã¶ãã
Ctrl + Returen Page ºãÆñ‡ãŠ ªñ¶ãã
Alt + Underline Ôãâºãâãä£ã¦ã ½ãñ¶¾ãî ¹ãÆªãäÍãÃ¦ã ‡ãŠÀ¶ãã
Letter in Menu
Underline Letter Ôãâºãâãä£ã¦ã ãä¶ãªóÍã Ôãâ¹ãããäª¦ã ‡ãŠÀ¶ãã
in Command Name
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½ãÖ¦Ìã¹ãî¥ãÃ ¦ã©¾ã
¹ãñŠÔã ºãì‡ãŠ

- ƒÔã ÌãñºãÔããƒ› ‡ãŠãñ 4 ¹ãŠÀÌãÀãè 2004 ‡ãŠãñ ÊããâÞã ãä‡ãŠ¾ãã
Øã¾ããý

- ¹ãñŠÔãºãì‡ãŠ ‡ãŠã ¹ãÆ©ã½ã ¶ãã½ã The Facebook ©ããý ƒÔã‡ãŠãè
¹ããù¹ãìÊãõãäÀ›ãè ºãü¤¶ãñ Ôãñ 2005 ½ãò ƒÔã‡ãŠã ¶ãã½ã Facebook Öì‚ããý

- ¾ãÖ †‡ãŠ ÔããñÍãÊã ¶ãñ›Ìããä‡ãÄŠØã ÌãñºãÔããƒ› Öõý
- ƒÔã ‡ãñŠ ½ãã£¾ã½ã Ôãñ Ö•ããÀãò ÊããñØããò ‡ãñŠ ½ã£¾ã E-ÔãîÞã¶ãã ‡ãŠã

‚ããªã¶ã-¹ãÆªã¶ã ‚ãÔããèãä½ã¦ã Â¹ã Ôãñ ‡ãìŠœ Öãè Ôãõ‡ãŠ¥¡ ½ãò ãä‡ãŠ¾ãã
•ãã¦ãã Öõý

Ìãñºã ºãÆã„•ãÀ ‡ãìŠ‡ãŠãè•ã
Ìãñºã ºãÆã„•ãÀ ‡ãìŠ‡ãŠãè•ã „¶ã œãñ›ãè-œãñ›ãè ¹ãŠãƒÊããò ‡ãŠãñ ‡ãŠÖã

•ãã¦ãã Öõ ãä•ãÔã‡ãñŠ ´ãÀã ‡ãŠãñƒÃ ¾ãîû•ãÀ ‚ã¹ã¶ãñ (¡ã›ã) ‡ãŠãñ ºãÆã„•ã,
Ô©ãã¶ããâ¦ããäÀ¦ã ‚ã©ãÌãã ÔãñÌã ‡ãŠÀ Ôã‡ãŠ¦ãã Öõý

Ìããèãä¡¾ããñ ¹ãŠãƒÊãò
¾ãÖ ¹ãŠãƒÊãò AVI ¾ãã VLC ‡ãñŠ Â¹ã ½ãò „¹ãÊãº£ã Öãñ¦ããè Ööý
AVI ‡ãŠã ¹ãî¥ãÃ Â¹ã Öõ-
VLC  ‡ãŠã ¹ãî¥ãÃ Â¹ã Öõ-

‚ããùãä¡¾ããñ ¹ãŠãƒÊãñ
- ¾ãÖ ¹ãŠãƒÊãñ JPG, PNG ¦ã©ãã PDF ‡ãñŠ Â¹ã ½ãò „¹ãÊãº£ã

Öãñ¦ããè Öõý
- JPG ‡ãŠã ¹ãî¥ãÃ Â¹ã Öõ-
- PDF ‡ãŠã ¹ãî¥ãÃ Â¹ã Öõ -

Ctrl + A :
- ƒÔã½ãò `A' ‡ãŠã ‚ã©ãÃ All (Ôã¼ããè) Öãñ¦ãã Öõý
- ¾ããäª MS Excell ½ãò Íããè› ½ãò „¹ããäÔ©ã¦ã Ôã¼ããè (All) Àãñ

‚ããõÀ ‡ãŠãùÊã½ã ‡ãŠãñ †‡ãŠ Ôãã©ã ãäÔãÊãñ‡ã‹› ‡ãŠÀ¶ãã Öãñ¦ãã Öõý
- ƒÔã‡ãŠã „¹ã¾ããñØã MS Word ¹ãŠãƒÊã ‡ãñŠ ›ñ‡ã‹Ô› ¦ã©ãã

ãäÞã¨ããò ‡ãŠãñ †‡ãŠ Ôãã©ã ãäÔãÊãñ‡ã‹› ‡ãŠÀ¶ãñ ‡ãñŠ ãäÊã† ¼ããè ãä‡ãŠ¾ãã •ãã¦ãã
Öõý

ºãì‡ãŠ½ãã‡ãÃŠ
- ƒÔã‡ãŠã „¹ã¾ããñØã MS Word ¡ãù‡ã‹¾ãî½ãò› ½ãò ¹ãŠã½ãóãä›âØã

‚ã©ãÌãã Àãèãä¡âØã ãä‡ãŠ¾ãñ Øã¾ãñ ›ñ‡ã‹Ô› ‡ãŠãñ ½ãã‡ãÃŠ ½ãò ãä‡ãŠ¾ãã •ãã¦ãã Öõý
- ºãì‡ãŠ½ãã‡ãÃŠ ‡ãñŠ ½ãã£¾ã½ã Ôãñ ¹ãŠãƒÊã ‡ãŠãñ ‚ãØãÊããè ºããÀ ¹ãì¶ã:

ŒããñÊãã •ãã¦ãã Öõý
- ºãì‡ãŠ½ãã‡ãÃŠ ‡ãŠãè ÔãÖã¾ã¦ãã Ôãñ Ôããè£ãñ ãä¹ãœÊããè ºããÀ ¦ã‡ãŠ ãä‡ãŠ¾ãñ

Øã† ‡ãŠã¾ãÃ ¦ã‡ãŠ ¹ãÖìâÞãã •ãã Ôã‡ãŠ¦ãã Öõý

ãä¶ã½¶ã ãäÌããäÍãÓ› †¡ÈñÔã-
(1) .com (‡ãŠãù½ã) -
(2) .in (ƒ¶ã) -
(3)
Ôãò›ÈÊã ¹ãÆãñÔãñãäÔãâØã ¾ãîãä¶ã› (CPU)-
- Ôãò›ÈÊã ¹ãÆãñÔãñãäÔãâØã ¾ãîãä¶ã› ‡ãñŠ ‚ã©ãÃ½ãõãä›‡ãŠ ‚ããõÀ Êããùãä•ã‡ãŠ

¾ãîãä¶ã› ¼ããØã Ööý
F1 (Key) ‡ãìúŠ•ããè-

- ¾ãÖ †‡ãŠ ¹ãÆ‡ãŠãÀ ‡ãŠãè ¹ãâŠ‡ã‹Íã¶ã ‡ãìâŠ•ããè (Key) Öõý
- MS word ½ãò Help ãäÌãâ¡ãñ ‡ãŠãñ ‚ããñ¹ã¶ã ‡ãŠÀ¶ãñ ½ãò †‡ãŠ

Íããù›Ã-‡ãŠ›Ã ‡ãìâŠ•ããè ‡ãñŠ Â¹ã ½ãò „¹ã¾ããñØã ãä‡ãŠ¾ãã •ãã¦ãã Öõý
ƒ¶ã¡ñ¶›Íã¶ã

- MS Word ½ãò ½ãããä•ãÃ¶ã ‚ããõÀ ¹ãõÀãØãÆã½ã ‡ãñŠ ‚ããÀâ¼ã ½ãò œî›ã
Öì‚ãã ‚ãâ¦ãÀãÊã ƒ¶¡ñ¶›Íã¶ã ‡ãŠÖÊãã¦ãã Öõý

- ƒÔã‡ãñŠ ãäÊã† `Home' ‡ãñŠ ¹ãŠãù½ãóãä›âØã ºããÀ ½ãò ‚ããƒ‡ãŠãù¶ã
ºã¶ãñ Öãñ¦ãñ Ööý

- ƒÔã‡ãñŠ ãäÊã† Tab- ‡ãìâŠ•ããè (Key) ‡ãŠã „¹ã¾ããñØã ¼ããè ãä‡ãŠ¾ãã
•ãã¦ãã Öõý

Mouse (½ãã„Ôã)
- ¾ãÖ †‡ãŠ ¹ãÆ‡ãŠãÀ ‡ãŠãè ƒ¶ã¹ãì› ãä¡ÌããƒÔã Öõý
- ½ãã„Ôã ‡ãñŠ ´ãÀã ‚ã¶ãñ‡ãŠ ¹ãÆ‡ãŠãÀ ‡ãŠãè ¹ãŠãƒÊããò ‡ãŠãñ ‚ããñ¹ã¶ã,

‡ã‹Êããñ•ã ‚ã©ãÌãã ¹ãŠã½ãóãä›âØã ãä‡ãŠ¾ãã •ãã¦ãã Öõý
- ƒÔã‡ãñŠ ´ãÀã ãäÌããä¼ã¸ã ¹ãÆ‡ãŠãÀ ‡ãŠãè ‡ãŠ½ãã¥¡áÔã ªãè •ãã¦ããè Öõý

Network (¶ãñ›Ìã‡ãÃŠ)
- ¶ãñ›Ìã‡ãÃŠ Íãºª ‡ãŠã ‚ã©ãÃ Öõ `•ããÊã'
- ƒÔã‡ãŠã „¹ã¾ããñØã ãäÌããä¼ã¸ã „­ñÍ¾ããò ‡ãŠãè ¹ãîãä¦ãÃ Öñ¦ãì ‡ãŠ½¹¾ãî›Àãò

‡ãñŠ Ìãã¾ãÀ ‚ã©ãÌãã ãäºã¶ãã Ìãã¾ãÀãò ‡ãñŠ •ããñü¡ñ •ãã¦ãñ Öö ÌãÖ ¶ãñ›Ìã‡ãÃŠ
‡ãŠÖÊãã¦ãã Öõý

- ƒÔã‡ãŠãè ÔãÖã¾ã¦ãã Ôãñ ãäÌããä¼ã¸ã ‡ãŠ½¹¾ãî›Àãò ‡ãñŠ ½ã£¾ã ‚ããÔãã¶ããè
Ôãñ ¡ñ›ã ‡ãŠã ‚ããªã¶ã-¹ãÆªã¶ã ãä‡ãŠ¾ãã •ãã Ôã‡ãŠ¦ãã Öõý

ÔãñÊã
- MS Excell  ½ãò ‚ã¶ãñ‡ãŠ ‚ãã¾ã¦ãã‡ãŠãÀ ºããù‡ã‹Ôã ¶ãì½ãã Œã¥¡

ºã¶ãñ Öãñ¦ãñ Ööý
- ƒ¶ã‡ãŠãè àãõãä¦ã•ã ‡ãŠ¦ããÀãò ‡ãŠãñ Àãñ (Row) ¦ã©ãã „£ÌããÃ£ãÀ
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‡ãŠ¦ããÀãò ‡ãŠãè ‡ãŠãùÊã½ã (Column) ‡ãŠÖã •ãã¦ãã Öõý

- Àãñ Ìã ‡ãŠãùÊã½ã ªãñ¶ããò ¹ãÆãä¦ãÞœñª¶ã ‡ãŠãñ ÔãñÊã ‡ãŠÖ¦ãñ Ööý

ØããèØãã ºããƒ›áÔã (GB)
¾ãÖ Computer ¾ãã „Ôã‡ãñŠ ãä‡ãŠÔããè Port ‡ãñŠ Data ÔãâØãÆÖ¥ã

(             ) ‡ãŠÀ¶ãñ ‡ãŠãè àã½ã¦ãã (             ) ‡ãŠã ½ãã¨ã‡ãŠ (             )
Öãñ¦ãã Öõý

- Computer ½ãò ÔãâØãÆÖ¥ã ¡ñ›ã (             Data) ‡ãŠãñ
„Ôã‡ãŠãè Memory ‡ãŠÖã •ãã¦ãã Öõý

HTML
- ƒÔã‡ãŠã ¹ã î¥ã Ã  Â¹ã Öõ Hyper Text Markup

Language>
- ¾ãÖ †‡ãŠ Ìãñºã ¼ããÓãã Öãñ¦ããè Öõý
- ƒÔã‡ãŠã „¹ã¾ããñØã Ìãñºã ¹ãñ•ã ºã¶ãã¶ãñ ½ãò ãä‡ãŠ¾ãã •ãã¦ãã Öõý

¹ãŠãù¾ãÀÌããùÊã
- ¾ãÖ †‡ãŠ Getway (Øãñ›Ìãñ) Öõý
- ƒÔã‡ãŠã „¹ã¾ããñØã Network ‡ãŠãñ ºããÖÀãè Ö½ãÊãñ Ôãñ ºãÞãã¶ãñ

‡ãñŠ ãäÊã¾ãñ †‡ãŠ ÔãìÀàãã ªãèÌããÀ (Firewall)  ‡ãŠãè ¦ãÀÖ Öãñ¦ãã Öõý
ãä¹ãÆâ›

- †‡ãŠ ½ããÔ›À ¹ãŠã½ãÃ ¾ãã ›ñ½¹Êãñ› ‡ãŠã „¹ã¾ããñØã ‡ãŠÀ‡ãñŠ ãä‡ãŠÔããè
›ñ‡ã‹Ô› / œãäÌã (ƒ½ãñ•ã) ‡ãŠãè ‚ã¶ãñ‡ãŠ ¹ãÆãä¦ã¾ããú ºã¶ãã¶ãã ½ãì³¥ã ¾ãã
œ¹ããƒÃ (ãä¹ãÆâ›) ‡ãŠÖÊãã¦ãã Öõý

- ‚ãØãÀ Ìã‡ãÃŠºãì‡ãŠ ‡ãŠãè ¦ããè¶ã ¹ãÆãä¦ã¾ããò ‡ãŠãñ ãä¶ã‡ãŠãÊã¶ãñ ‡ãñŠ ãäÊã¾ãñ
``½ãñ¶ãî ½ãò ãä¹ãÆâ› ¹ãÀ ãä‡ã‹Êã‡ãŠ ‡ãŠÀò ¦ã©ãã ¹ãÆãä¦ã¾ããò ‡ãŠãè ÔãâŒ¾ãã ÌããÊãñ
›ñ‡ã‹Ô› ºããù‡ã‹Ôã ½ãò 3 ›ãƒ¹ã ‡ãŠÀ¶ãñ Ôãñ Ìã‡ãÃŠ ºãì‡ãŠ ‡ãŠãè 3 ¹ãÆãä¦ã¾ããú
¹ãÆã¹¦ã Öãñ •ãã†Øããèý''

MS Word ½ãò ãä¹ãÆâ› Preview-
- ƒÔã½ãò û•ãî½ã, ãä¹ãÆÌ¾ãî, ¹ãñ•ã Ôãñ›‚ã¹ã ‚ããù¹ãÍã¶ã Öãñ¦ãñ Ööý
- •ããñ ãä‡ãŠ ¡ã‡ã‹¾ãî½ãò› ‡ãŠãñ ãä¹ãÆâ› ‡ãŠÀ¶ãñ  ½ãò ¹ãî¥ãÃ „¹ã¾ããñØã ½ãò

‚ãã¦ãñ Ööý
Standard Keyboard

- ƒÔã½ãò ¹ãâŠ‡ã‹Íã¶ã keys ‡ãŠãè ÔãâŒ¾ãã 12 Öãñ¦ããè Öõý
- ¾ãñ F1 Ôãñ F12 ¦ã‡ãŠ Öãñ¦ããè Öõý
- ¾ãÖ ãäÌããäÍãÓ› ‡ãŠã¾ãÃ ‡ãñŠ ãäÊã† use ‡ãŠãè •ãã¦ããè Öõý

MAC address
- MAC ‡ãŠã ¹ãî¥ãÃ Â¹ã Öõ Media Acess Control

Address.

- MAC Address 48 Bit ‡ãŠã Öãñ¦ãã Öõý
- ¾ãÖ †‡ãŠ ¹ãÆ‡ãŠãÀ ‡ãŠã ¾ãîãä¶ã‡ãŠ (Unique) Number Öãñ¦ãã

Öõý
- ¾ãÖ Number ¹ãÆ¦¾ãñ‡ãŠ ãä¡ÌããƒÔã ‡ãŠãñ ãäª¾ãã •ãã¦ãã Öõý
-

Cookies -
- ¾ãÖ Data ‡ãŠã œãñ›ã Â¹ã Öõý
- ƒÔãñ website Ôãñ Send ãä‡ãŠ¾ãã •ãã¦ãã Öõý
- ¾ãÖ used ‡ãñŠ Computer ¹ãÀ ºãÆã„•ãÀ ´ãÀã save ‡ãŠÀ

ãä½ãÊã •ãã¦ãã Öõý
- Session Cooking ‡ãŠãñ Öãè ›Èãâãä•ã†â¡ ‡ãìŠ‡ãŠãè•ã ‡ãŠÖã

•ãã¦ãã Öõý
USB

- USB  ‡ãŠã ¹ãîÀã ¶ãã½ã ¾ãîãä¶ãÌãÔãÃÊã ÔããèãäÀ¾ãÊã ºãÔã Öõý
- ƒÔã‡ãŠã „¹ã¾ããñØã Computer ¦ã©ãã ãäÌããä¼ã¸ã †ÔãñÔãÀãè•ã

‡ãñŠ ½ã£¾ã ¡ã›ã ›ÈãâÔã¹ãŠÀ ‡ãñŠ ãäÊã† ãä‡ãŠ¾ãã •ãã¦ãã Öõý
- ¾ãÖ ‡ãñŠºãÊã ´ãÀã ªãñ Computers ¾ãã ¹ãñ¶ã ¡ÈãƒÌã ‚ãããäª

‡ãŠãñ ‡ãŠ¶ãñ‡ã‹› ‡ãŠÀ¦ãã Öõý
Type-6 †¡ÈñÔã

- ¾ãÖ †¡ÈñÔã 128 ãäºã›áÔã ‡ãŠã Öãñ¦ãã Öõý
- ¾ãÖ †‡ãŠ ¹ãÆã©ããä½ã‡ãŠ ÔãâÞããÀ ¹ãÆãñ›ãñ‡ãŠãñÊã Öõý
- ãä•ãÔã ¹ãÀ ¹ãîÀã ƒâ›À¶ãñ› ºã¶ãã Öì‚ãã Öõý

‚ããù©ãñãä›‡ãñŠÍã¶ã-
- ãä‡ãŠÔããè E-mail ¾ãã ‚ã¶¾ã ãä‡ãŠÔããè ¹ãÔãÃ¶ãÊã Ôããƒ› ¹ãÀ •ãã¶ãñ

‡ãñŠ ãäÊã† ÊããùãäØã¶ã ¶ãã½ã ‚ããõÀ ¹ããÔãÌã¡Ã ‡ãŠã „¹ã¾ããñØã ãä‡ãŠ¾ãã •ãã¦ãã
Öõý

- ƒÔã‡ãŠã Ôã¦¾ãã¹ã¶ã ‚ããù©ãñãä›‡ãñŠÍã¶ã ‡ãŠÖÊãã¦ãã Öõý
- ƒÔãÔãñ ¹ãÔãÃ¶ãÊã Data ‡ãŠãñ ÔãìÀãäàã¦ã ãä‡ãŠ¾ãã •ãã Ôã‡ãŠ¦ãã

Öõý
ISDN

- ISDN ‡ãŠã ¹ãîÀã ¶ãã½ã ƒâ›ØãÆñ›ñ¡ ÔããäÌãÃÔãñÔã ãä¡•ããè›Êã ¶ãñ›Ìã‡ãÃŠ
Öõý

- ¾ãÖ ¹ããäºÊã‡ãŠ ãäÔÌãÞ¡ ›ñÊããè¹ãŠãñ¶ã ¶ãñ›Ìã‡ãÃŠ ¹ãÀ ãä¡ãä•ã›Êã
ÔãâÞãÀ¥ã ‡ãñŠ ½ãã¶ã‡ãŠãò ‡ãŠã †‡ãŠ Ôãñ› Öõý
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½ããƒ‰ãŠãñÔãã¹ã‹› ‚ããùãä¹ãŠÔã (Microsoft Office)
¹ããäÀÞã¾ã
½ããƒ‰ãŠãñÔãã¹ã‹› ‚ããùãä¹ãŠÔã †‡ãŠ Êããñ‡ãŠãä¹ãÆ¾ã †ãä¹Êã‡ãñŠÍã¶ã ¹ãÆãñØãÆã½ã

Öõ ãä•ãÔã‡ãŠã ¹ãÆ¾ããñØã ½ãìŒ¾ã¦ã: ‡ãŠã¾ããÃÊã¾ã Ôãâºãâ£ããè ‡ãŠã¾ããô ‡ãñŠ ãäÊã†
ãä‡ãŠ¾ãã •ãã¦ãã Öõý ½ããƒ‰ãŠãñÔãã¹ã‹› ‚ããùãä¹ãŠÔã ‡ãñŠ ‡ãìŠœ Êããñ‡ãŠãä¹ãÆ¾ã
ÔãâÔ‡ãŠÀ¥ã Öõ-

Microsoft Office - 97
Microsoft Office -2000 ¦ã©ãã 2003
Microsoft Office-XP
Microsoft Office 2007
½ããƒ‰ãŠãñÔãã¹ã‹› ‚ããùãä¹ãŠÔã Ôããù¹ã‹›Ìãñ¾ãÀ †‡ãŠ ºãâ¡Êã ¹ãõ‡ãñŠ•ã ‡ãñŠ

Â¹ã ½ãò ‚ãã¦ãã Öõ ãä•ãÔã½ãò ÞããÀ ½ãìŒ¾ã ¹ãÆãñØãÆã½ã Íãããä½ãÊã Öãñ¦ãñ Öö-
- ½ããƒ‰ãŠãñÔãã¹ã‹› †‡ã‹ÔãñÊã (MS Excel)
- ½ããƒ‰ãŠãñÔãã¹ã‹› ¹ããùÌãÀ ¹Ìããƒâ› (MS Power Point)
- ½ããƒ‰ãŠãñÔãã¹ã‹› †‡ã‹ÔãñÔã (MS Access)
- ½ããƒ‰ãŠãñÔãã¹ã‹› Ìã¡Ã (MS Word)
¾ãñ Ôã¼ããè ¹ãÆãñØãÆã½ã ‚ãÊãØã-‚ãÊãØã ‡ãŠã¾ãÃ ‡ãŠÀ¦ãñ Öö, ¹ãÀ „¶ã‡ãŠãè

½ãîÊã¼ãî¦ã ÔãâÀÞã¶ãã Ìã ‡ãŠã¾ãÃ ¹ãÆ¥ããÊããè †‡ãŠ •ãõÔããè Öãñ¦ããè Öõý

†½ã†Ôã †‡ã‹ÔãñÊã (MS Excel)
¾ãÖ †‡ãŠ ãäÌã¥¡ãñ•ã ‚ãã£ãããäÀ¦ã Ô¹ãÆõ¡Íããè› ¹ãÆãñØãÆã½ã Öõý ƒÔã½ãò

¹ãŠã½ãîÃÊãã ‡ãŠã ãä¶ã½ããÃ¥ã ‡ãŠÀ Editing ‡ãñŠ ´ãÀã ¹ãÀâ¦ãì ¹ãÆã¹¦ã ãä‡ãŠ¾ãã
•ãã Ôã‡ãŠ¦ãã Öõý †‡ã‹ÔãñÊã ½ãò ªîÔãÀñ ¹ãÆãñØãÆã½ã ‡ãñŠ ¡ã›ã ¦ã©ãã ãäÞ¦ãÀãò
‡ãŠãñ •ããñü¡ã •ãã Ôã‡ãŠ¦ãã Öõ, •ãºããä‡ãŠ †‡ã‹ÔãñÊã ¾ãã „Ôã‡ãñŠ ãä‡ãŠÔããè
¼ããØã ‡ãŠãñ Ìã¡Ã ¾ãã ¹ããÌãÀ ¹Ìããƒâ› ¡ã‡ã‹¾ãî½ãò› ½ãò Íãããä½ãÊã ãä‡ãŠ¾ãã
•ãã Ôã‡ãŠ¦ãã Öõý ¾ãÖ ¹ãÆãñØãÆã½ã Øããä¥ã¦ããè¾ã Øã¥ã¶ãã‚ããò (mathemical
Calculations) ¦ã©ãã ‚ãâ‡ãŠãè¾ã ¡ã›ã ‡ãñŠ ãäÊã† „¹ã¾ãì‡ã‹¦ã •ãã¶ãã
•ãã¦ãã Öõý

Ìã‡ãÃŠÍããè› (Worksheet): Microsoft Excel Ôãã¹ã‹›Ìãñ¾ãÀ
‡ãŠã ‡ãŠã¾ãÃ Ô©ãÊã, •ããñ ‚ã¶ãñ‡ãŠ Cells ‡ãŠã Ôã½ãîÖ Öõ, •ãÖãú ¡ã›ã
ÀŒãã ¦ã©ãã ¹ãÆãñÔãñÔã ãä‡ãŠ¾ãã •ãã¦ãã Öõ, Worksheet ¾ãã Spread
Sheet ‡ãŠÖÊãã¦ãã Öõý Ìã‡ãÃŠÍããè› ½ãò Rows ¦ã©ãã Columns ½ãò
ºãâ›ã ÀÖ¦ãã Öõý ¡ã›ã ½ãò ãä‡ãŠÔããè ¼ããè ¦ãÀÖ ‡ãŠã ¹ããäÀÌã¦ãÃ¶ã ¾ãã
¹ãÆãñÔãñÔã Ìã‡ãÃŠÍããè› ½ãò Öãè ãä‡ãŠ¾ãã •ãã Ôã‡ãŠ¦ãã Öõý ¹ãÆ¦¾ãñ‡ãŠ Cell ½ãò
¡ã›ã ¼ãÀãè •ãã Ôã‡ãŠ¦ããè Öõ ¦ã©ãã „Ôãñ Edit ¦ã©ãã Format ¼ããè
ãä‡ãŠ¾ãã •ãã Ôã‡ãŠ¦ãã Öõý

†‡ã‹ÔãñÔã Ìã‡ãÃŠÍããè› ½ãò Rows ‡ãŠãñ ÔãâŒ¾ãã‚ããò 1, 2, 3,....
Ôãñ ¹ãÖÞãã¶ã¦ãñ Öö •ãºããä‡ãŠ Columns ‡ãŠãñ ‚ãâØãÆñ•ããè ‡ãñŠ ºãü¡ñ ‚ãàãÀãò
A, B, C.....  Ôãñ ¹ãÖÞãã¶ã¦ãñ Ööý ãä‡ãŠÔããè Cell ‡ãŠãñ Row ¦ã©ãã
Columns ‡ãŠãè Ôããä½½ããäÊã¦ã ÔãâŒ¾ãã •ãõÔãñ  A5, B7 ‚ãããäª Ôãñ

¹ãÖÞãã¶ã¦ãñ Ööý †‡ã‹ÔãñÊã Ìã‡ãÃŠÍããè› ½ãò Ôããä‰ãŠ¾ã Cell ÌãÖ Öãñ¦ãã Öõ
•ãÖãâ Ö½ã ‚ãØãÊããè ÔãîÞã¶ãã ›ãƒ¹ã ‡ãŠÀ Ôã‡ãŠ¦ãñ Ööý Ôããä‰ãŠ¾ã ÔãñÊã
‡ãŠãñ „Ôã‡ãñŠ ÞããÀãò ‚ããñÀ †‡ãŠ ØãÖÀãè ‡ãŠãÊããè ÀñŒãã ´ãÀã ¹ãÖÞãã¶ãã
•ãã¦ãã Öõý

Ìã‡ãÃŠ (Workbook) : Microsoft Excel ‡ãŠã ¹ãŠãƒÊã •ãÖãâ
¡ã›ã ƒâ›À ¦ã©ãã Save ãä‡ãŠ¾ãã •ãã¦ãã Öõ, Ìã‡ãÃŠºãì‡ãŠ ‡ãŠÖÊãã¦ãã
Öõý Ìã‡ãÃŠºãì‡ãŠ ÌããÔ¦ãÌã ½ãò Ìã‡ãÃŠÍããè› ‡ãŠã ÔãâØãÆÖ Öõý †‡ãŠ Ìã‡ãŠÃºãì‡ãŠ
½ãò ¦ããè¶ã Ìã‡ãÃŠÍããè› ÔÌã¦ã: (By deafault) ¹ãã¾ãñ •ãã¦ãñ Öö •ãºããä‡ãŠ
†‡ãŠ Ìã‡ãÃŠºãì‡ãŠ ½ãò ‚ã¶ãñ‡ãŠ Ìã‡ãÃŠÍããè› ÀŒãñ •ãã Ôã‡ãŠ¦ãñ Ööý
Workbook ½ãò†‡ãŠ ¹ãñ•ã ‡ãŠÖã •ãã Ôã‡ãŠ¦ãã Öõý

¶ããñ›- †‡ãŠ Ìã‡ãÃŠÍããè› ½ãò 65, 536 Rows ¦ã©ãã 256
Columns Öãñ¦ãñ Ööý

†½ã†Ôã ¹ããÌãÀ ¹Ìããƒâ› (MP Power Point)
¾ãÖ ÔÊããƒ¡ãò ‡ãñŠ ½ãã£¾ã½ã Ôãñ ÔãîÞãã‚ããò ‡ãñŠ ¹ãÆÔ¦ãìãä¦ã‡ãŠÀ¥ã ‡ãŠã

†‡ãŠ ÔãÍã‡ã‹¦ã ¹ãÆãñØãÆã½ã Öõý ƒÔã ¹ãÆãñØãÆã½ã ½ãò ÔÊããƒ¡ãñ ½ãò ›ñ‡ã‹Ô›,
£Ìããä¶ã, ÞãÊããäÞã¨ã ¦ã©ãã †¶ããè½ãñÍã¶ã ‡ãŠãñ ¼ããè •ããñü¡ã •ãã Ôã‡ãŠ¦ãã Öõý
¹ããÌãÀ ¹Ìããƒâ› ½ãò ºã¶ãñ ÔÊããƒ¡ ‡ãŠãñ Ìã¡Ã, †‡ã‹ÔãñÊã ‚ãããäª ¹ãÆãñØãÆã½ã
½ãò •ããñü¡ã •ãã Ôã‡ãŠ¦ãã Öõ, •ãºããä‡ãŠ ‚ã¶¾ã ¹ãÆãñØãÆã½ããò ‡ãŠãè ÔãîÞã¶ãã ¼ããè
¹ããÌãÀ ¹Ìããƒâ› ÔÊããƒ¡ ½ãò ãäªŒãã¾ãã •ãã Ôã‡ãŠ¦ãã Öõý

†½ã†Ôã †‡ã‹ÔãñÔã (MS Access)
¾ãÖ †½ã†½ã ‚ããùãä¹ãŠÔã ‡ãŠã ¡ã›ãºãñÔã ¹ãÆãñØãÆã½ã Öõ ãä•ãÔã½ãò

ÔããÀ¥ããè (Table) ‡ãñŠ Â¹ã ½ãò ¡ã›ã ‡ãŠãñ ÔãâØãÆÖãè¦ã Ìã Ì¾ãÌããäÔ©ã¦ã
ãä‡ãŠ¾ãã •ãã Ôã‡ãŠ¦ãã Öõ, „¶ã½ãò ¹ããäÀÌã¦ãÃ¶ã ãä‡ãŠ¾ãã •ãã Ôã‡ãŠ¦ãã Öõ
¦ã©ãã ãäÀ¹ããñ›Ã ‚ããõÀ Þãã›Ã ¦ãõ¾ããÀ ãä‡ãŠ¾ãñ •ãã Ôã‡ãŠ¦ãñ Ööý †‡ã‹ÔãñÔã
¡ã›ãºãñÔã ½ãò ‡ãŠƒÃ ÔããÀãä¥ã¾ããò ½ãò ¦ãõ¾ããÀ ¡ã›ã ‡ãŠãñ †‡ãŠ Ôãã©ã
•ããñü¡ã ¼ããè •ãã Ôã‡ãŠ¦ãã Öõý

½ããƒ‰ãŠãñÔãã¹ã‹› Ìã¡Ã (Microsoft Word)
¾ãÖ †‡ãŠ Êããñ‡ãŠãä¹ãÆ¾ã Ìã¡Ã ¹ãÆãñÔãñãäÔãâØã Ôãã¹ã‹›Ìãñ¾ãÀ Öõý ƒÔã½ãò

›ñ‡ã‹Ô›, ãäÞã¨ã ¦ã©ãã ØãÆããä¹ãŠ‡ã‹Ôã ‡ãŠã ãä¶ã½ããÃ¥ã ãä‡ãŠ¾ãã •ãã Ôã‡ãŠ¦ãã Öõ
¦ã©ãã ›ñ‡ã‹Ô› ‡ãŠã ¹ãŠãÀ½ãñãä›âØã (Formattting) ¼ããè ãä‡ãŠ¾ãã •ãã
Ôã‡ãŠ¦ãã Öõý ƒÔã½ãò Ô¹ãñãäÊãâØã Ìã ØãÆã½ãÀ ‡ãŠãè •ããâÞã ‡ãŠÀ¶ãñ, Íãºªãò
‡ãŠãñ ÀñŒããâãä‡ãŠ¦ã (Underline) ‡ãŠÀ¶ãñ ‚ããù›ãñ ¹ãŠãÀ½ãñ› (Auto
Format), ½ãñÊã ½ã•ãÃ (Mail Merge) •ãõÔããè ‚ã¶ãñ‡ãŠ ÔãìãäÌã£ãã†ú
½ããõ•ãîª Ööý

•ãõÔãñ- ›ñ‡ã‹Ô› ›ãƒ¹ã ¦ã©ãã ¹ãŠã½ãó› ‡ãŠÀ¶ãã
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- ›ñ‡ã‹Ô› ‡ãñŠ Ôãã©ã ãäÞã¨ã, ›ñºãÊã, ›ñ‡ã‹Ô› ºããù‡ã‹Ôã ‚ãããäª •ããñü¡¶ããý
- Spelling ‚ããõÀ Grammar Þãñ‡ãŠ ‡ãŠÀ¶ããý
- ¹ãŠãƒ‡ãŠ ‡ãŠã ¹ãñ•ã ãä¹ãÆâ› ‡ãŠÀ¶ããý
†½ã†Ôã Ìã¡Ã ¹ãÆãñØãÆã½ã ŒããñÊã¶ãã (Opening Ms Word):
* Start ºã›¶ã ¹ãÀ ãä‡ã‹Êã‡ãŠ ‡ãŠÀòý
* Ô›ã›Ã ½ãñ¶¾ãî ½ãò Programs ‡ãŠãñ Þãì¶ãñý
* ‡ãõŠÔãñ‡ãñŠãä¡âØã ½ãñ¶¾ãî ½ãò Ôãñ Microsoft Word ãä‡ã‹Êã‡ãŠ ‡ãŠÀòý
* ¡ñÔ‡ãŠ›ãù¹ã ¹ãÀ ãäÔ©ã¦ã Shortcut Icon ‡ãŠãñ Double Click  ‡ãŠÀ‡ãñŠ ¼ããè Ìã¡Ã ¹ãÆãñØãÆã½ã ŒããñÊãã •ãã Ôã‡ãŠ¦ãã Öõý
†½ã†Ôã Ìã¡Ã ãäÌãâ¡ãñ ‡ãñŠ ½ãìŒ¾ã ¼ããØã (Main Part of MS Word Window)
‚ã£¾ã¾ã¶ã ‡ãŠãè ÒãäÓ› Ôãñ †½ã†Ôã Ìã¡Ã ãäÌãâ¡ãñ ‡ãŠãñ ãä¶ã½¶ããäÊããäŒã¦ã ½ãìŒ¾ã ¼ããØããò ½ãò ºããâ›ã •ãã Ôã‡ãŠ¦ãã Öõ-
›ãƒãä›Êã ºããÀ (Title Bar): ¾ãÖ ãäÌãâ¡ãñ ‡ãñŠ ÔãºãÔã …¹ãÀ ãäÔ©ã¦ã ÀÖ¦ãã Öõ ãä•ãÔã ¹ãÀ ãäÌãâ¡ãñ ¾ãã ¡ã‡ã‹¾ãî½ãò› ‡ãŠã ¶ãã½ã ãäÊãŒãã ÀÖ¦ãã

Öõý ¾ããäª ‡ãŠãñƒÃ ¶ã¾ãã ¹ãÆãñØãÆã½ã ŒããñÊãã Øã¾ãã Öõ ¦ããñ „Ôãñ `Document 1' ¶ãã½ã ãäª¾ãã •ãã¦ãã Öõý ¾ãÖ ØãÖÀñ ÀâØã ‡ãŠã Öãñ¦ãã Öõ, ãä•ãÔã ¹ãÀ
Maximise, Minimise/Restore ¦ã©ãã Close ºã›¶ã Öãñ¦ãã Öõý

½ãñ¶¾ãî ºããÀ (Menu Bar): ƒ¶ã½ãò ‡ãŠƒÃ ‚ããªñÍã ºã›¶ã Öãñ¦ãñ Öö ãä•ã¶ã½ãò ¹ãÆ¦¾ãñ‡ãŠ ½ãò †‡ãŠ ¹ãìÊã ¡ã„¶ã ½ãñ¶¾ãî Öãñ¦ãã Öõ ãä•ãÔãÔãñ †‡ãŠ
ãä¶ããäÍÞã¦ã Ìããâãäœ¦ã ‡ãŠã¾ãÃ ãä‡ãŠ¾ãã •ãã Ôã‡ãŠ¦ãã Öõý

½ãñ¶¾ãî ¹ãÆãñØãÆã½ã ‡ãñŠ ½ãñ¶¾ãî ºããÀ ½ãò „¹ãÊãº£ã ãäÌã‡ãŠÊ¹ã Öõ-
½ãñ¶¾ãî û¡Èã¹ã ¡ã„¶ã ½ãñ¶¾ãî ½ãò „¹ãÊãº£ã ãäÌã‡ãŠÊ¹ã
File New, Open, Close, Save, Save As, Page Setup, Print Preview,

Print, Properties etc.
Edit Undo/Repeat, Cut, Copy, Paste, Paste Special, Clear, Select

All, Find, Replace, Object Properties, Picture Object.
View Normal, Web layout, Print Layout, Outline, Toolbars, Ruler
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Document Map, Header and Footer, Footnote,
Full Screen, Zoom, Comments.

Insert Break, page Number, Data and time, Auto Text, Field, Symbol,
 Comment, Footnote, Caption, Index and Tables, picture,
Text Box, File, Object, Book Mark, Hyperlink.

Format Font, Paragraph, Bullets and Numbering, Borders and Shading,
Coloumns, Tabs, Drop Cap, Text Direction, Change Case,
Back ground, theme Frames, Auto Format Style.

Tools Spelling and Grammar, Word Count, Auto Summarize,
Auto Correct, Merge Document, Mail Merge, Letter Wizard,
 Macro etc.

Table Draw Table, Insert, Delete, Select, Merge Cell, Split Cell,
Split Table, Sort, Formula, Hide Gridlines.

Help Microsoft Word Help, Hide the Office Assistant, What is this?
Word Perfect Help, Detect and Repair, About Microsoft Word.

›îÊã ºããÀ (Tool Bar): ›îÊã ºããÀ Ôãã½ãã¶¾ã¦ã: ½ãñ¶¾ãî ºããÀ ‡ãñŠ Ÿãè‡ãŠ ¶ããèÞãñ „¹ããäÔ©ã¦ã ÀÖ¦ãã Öõý ƒÔã½ãò ãäÌãâ¡ãñ ½ãò ¹ãÆ¾ãì‡ã‹¦ã ÔãìãäÌã£ãã‚ããò
‡ãŠã ‚ããƒ‡ãŠ¶ã ºã¶ãã Öãñ¦ãã Öõ ãä•ãÔãñ ãä‡ã‹Êã‡ãŠ ‡ãŠÀ ãä¶ã£ããÃãäÀ¦ã ‡ãŠã¾ãÃ Ôãâ¹ã¸ã ‡ãŠÀã Ôã‡ãŠ¦ãñ Öö ¾ãã Ôãâºãâãä£ã¦ã ¡ã¾ãÊããØã ºããù‡ã‹Ôã ŒããñÊã Ôã‡ãŠ¦ãñ
Ööý ¦ã›îÊã ºããÀ ¹ãÀ ãäªŒããƒÃ ªñ¶ãñ ÌããÊãñ ‚ããƒ‡ãŠ¶ã ‡ãŠãñ ÔãìãäÌã£ãã¶ãìÔããÀ •ããñü¡ã ¾ãã Ö›ã¾ãã •ãã Ôã‡ãŠ¦ãã Öõý

†½ã†Ôã Ìã¡Ã ¹ãÆãñØãÆã½ã ½ãò „¹ãÊãº£ã ›îÊãºããÀ-
- Ô›õ¥¡¡Ã (Standard)
- ¹ãŠãÀ½ãñãä›âØã (Formating)
- ›ñºãÊã ‚ããõÀ ºãã¡ÃÀ (Table and Border)
- ¡ÈãƒâØã (Drawing)
- ¡ã›ãºãñÔã (Data Base)
- ¹ãŠã½ãÃÔã (Forms)
- ‚ãã›ãñ ›õ‡ã‹Ô› (Auto Text)
- ãä¹ã‡ã‹ÞãÀ (Picture)

Ô›õ¥¡¡Ã ›îÊãºããÀ (Standard Toolbar): ƒÔã½ãò ¹ãŠãƒÊã ‚ããõÀ ›ñ‡ã‹Ô› Ôãâºãâ£ã ‡ãŠã¾ããô ‡ãñŠ ãäÊã† ‚ããƒ‡ãŠ¶ã ºã¶ãñ Öãñ¦ãñ Öö ãä•ã¶ãÔãñ
Ìããâãäœ¦ã  ‡ãŠã¾ãÃ ãä‡ãŠ¾ãã •ãã Ôã‡ãŠ¦ãã Öõ ¾ãã ¡ã¾ãÊããùØã ºããù‡ã‹Ôã ŒããñÊãñ •ãã Ôã‡ãŠ¦ãñ Ööâý

Ô›õ¥¡¡Ã ›îÊãºããÀ ¹ãÀ „¹ãÊãº£ã ãäÌã‡ãŠÊºã Öõ-

›îÊã ‡ãŠã¾ãÃ
New ¶ã¾ãã ¡ã‡ã‹¾ãî½ãò› ŒããñÊã¶ãã
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Open ¹ãîÌãÃ ½ãò Save ãä‡ãŠ† Øã† ¡ã‡ã‹¾ãî½ãò› ŒããñÊã¶ãã
Save ¹ãŠãƒÊã ¾ãã ¡ã‡ã‹¾ãî½ãò› ÔãìÀãäàã¦ã ÀŒã¶ãã
Print Ôããä‰ãŠ¾ã ¹ãŠãƒÊã ¾ãã Þã¾ããä¶ã¦ã ¡ã‡ã‹¾ãî½ãò› ‡ãŠãñ ãä¹ãÆâ› ‡ãŠÀ¶ããý ¾ãÖ ãä¹ãÆâ› ¡ã¾ãÊããùØã

ºããù‡ã‹Ôã ŒããñÊã¦ãã Öõý
Print Preview ãä¹ãÆâ› Ôãñ ¹ãÖÊãñ ¡ã‡ã‹¾ãî½ãò› ‡ãŠã ÔÌãÂ¹ã ªñŒã¶ãã
Spelling and Grammar Ôããä‰ãŠ¾ã ¡ã‡ã‹¾ãî½ãò› ½ãò Íãºªãò ‡ãŠãè Ô¹ãñãäÊãâØã ¦ã©ãã Ìãã‡ã‹¾ããò ‡ãŠã Ì¾ãã‡ãŠÀ¥ã ‡ãŠãè •ããâÞã

‡ãŠÀ Ôãì¢ããÌã ªñ¶ããý
Cut Þã¾ããä¶ã¦ã ¡ã‡ã‹¾ãî½ãò› ¾ãã „Ôã‡ãñŠ ¼ããØã ‡ãŠãñ ‡ãŠã›‡ãŠÀ ãä‡ã‹Êã¹ã ºããñ¡Ã ½ãò Êãã¶ããý
Copy Þã¾ããä¶ã¦ã ¡ã‡ã‹¾ãî½ãò› ¾ãã „Ôã‡ãñŠ ¼ããØã ‡ãŠãñ ‡ãŠãù¹ããè ‡ãŠÀ ãä‡ã‹Êã¹ã ºããñ¡Ã ½ãò Êãã¶ããý
Past ‡ãŠ› ¾ãã ‡ãŠãù¹ããè ´ãÀã ãä‡ã‹Êã¹ã ºããñ¡Ã ½ãò Êãã¾ãñ Øã¾ãñ ¡ã‡ã‹¾ãî½ãò› ‡ãŠãñ ‡ãŠÔãÃÀ ‡ãñŠ Ô©ãã¶ã

¹ãÀ ¡ãÊã¶ãã
Undo ¹ãîÌãÃ ½ãò ãäª† ‚ããªñÍã ‡ãŠãñ À­ ‡ãŠÀ¶ããý
Redo ¹ãîÌãÃ ½ãò À­ ãä‡ãŠ† Øã† ‚ããªñÍã ‡ãŠãñ ¹ãì¶ã: ¹ãÆ¼ããÌããè ºã¶ãã¶ããý
Tables and Borders ¡ã‡ã‹¾ãî½ãò› ½ãò ÔããÀ¥ããè Ìã ºãã¡ÃÀ ºã¶ãã¶ããý
Insert Table ¡ã‡ã‹¾ãî½ãò› ½ãò ãä¶ããäÍÞã¦ã Àãñ ‚ããõÀ ‡ãŠãÊã½ã ‡ãŠã ÔããÀ¥ããè ¡ãÊã¶ããý
Insert Excel Work Sheet Ìã¡Ã ¡ã‡ã‹¾ãî½ãò› ½ãò †‡ã‹ÔãñÊã Ìã‡ãÃŠÍããè› •ããñü¡¶ããý
Column Ìã¡Ã ¡ã‡ã‹¾ãî½ãò› ‡ãŠãñ ‡ãŠãÊã½ã ½ãò ãäÌã¼ãããä•ã¦ã ‡ãŠÀ¶ããý
Drawing Íãºªãò Ìã ãäÞã¨ããò ‡ãŠãñ ‡ãŠÊãã¦½ã‡ãŠ Â¹ã ¹ãÆªã¶ã ‡ãŠÀ¶ããý
Show/Hide ¹ãõÀãØãÆã¹ãŠ ãäÞã¶Öãò ¦ã©ãã ¶ããù¶ã ãä¹ãÆâãä›âØã ‡ãõŠÀñ‡ã‹›À ‡ãŠãñ ¹ãÆªãäÍãÃ¦ã ‡ãŠÀ¶ãã ¾ãã œì¹ãã¶ããý
Zoom ªÔ¦ããÌãñ•ã ‡ãñŠ ‚ãã‡ãŠãÀ ‡ãŠãñ 10% Ôãñ 400% ¦ã‡ãŠ Üã›ã¶ãã-ºãü¤ã¶ããý
Office Assistant ‚ããÌãÍ¾ã‡ãŠ¦ãã ¹ãü¡¶ãñ ¹ãÀ ãä‡ãŠÔããè ãäÌãÓã¾ã ¹ãÀ ÔãÖã¾ã¦ãã ¹ãÆªã¶ã ‡ãŠÀ¶ããý
¹ãŠãÀ½ãñãä›âØã ›îÊãºããÀ (Formating Toolbar): ƒÔã½ãò ›ñ‡ã‹Ô› Ìã ¹ãõÀãØãÆã½ã ‡ãñŠ ÔÌãÂ¹ã ½ãò ¹ããäÀÌã¦ãÃ¶ã ‡ãñŠ ãäÊã† ‚ããÌãÍ¾ã‡ãŠ ›îÊã

ÀÖ¦ãñ Ööý ¹ãŠãÀ½ãñãä›âØã ›îÊãºããÀ ¹ãÀ  „¹ãÊãº£ã ãäÌã‡ãŠÊ¹ã Öö-

›îÊã ‡ãŠã¾ãÃ
Style ›ñ‡ã‹Ô› ‡ãñŠ ÔÌãÂ¹ã ½ãò ¹ããäÀÌã¦ãÃ¶ã ‡ãŠÀ¶ããý
Font ›ñ‡ã‹Ô› ‡ãñŠ ¹ãÆ‡ãŠãÀ ½ãò ¹ããäÀÌã¦ãÃ¶ã ‡ãŠÀ¶ããý
Font Size ›ñ‡ã‹Ô› ‡ãñŠ ‚ãã‡ãŠãÀ ½ãò ¹ããäÀÌã¦ãÃ¶ã ‡ãŠÀ¶ãã
Bold ›ñ‡ã‹Ô›  ‡ãŠãñ ½ããñ›ñ ‚ãàãÀãò ½ãò ãäÊãŒã¶ãã
Italic ›ñ‡ã‹Ô›  ‡ãŠãñ ãä¦ãÀœñ ‚ãàãÀãò ãäÊãŒã¶ãã
Under line ›ñ‡ã‹Ô› ‡ãŠãñ ‚ãâ¡À Êããƒ¶ã ‡ãŠÀ¶ããý
Align Left ›ñ‡ã‹Ô›  ¾ãã ¹ãõÀãØãÆã¹ãŠ ‡ãŠãñ ºãã¾ããé ‚ããñÀ Ôãñ Ôã•ãã¶ããý
Align Centre ›ñ‡ã‹Ô›  ‡ãŠãñ ºããèÞã ½ãò ãäÊãŒã¶ããý
Align Right ›ñ‡ã‹Ô› ¾ãã ¹ãõÀãØãÆã¹ãŠ ‡ãŠãñ ºãã¾ããé ‚ããñÀ Ôãñ Ôã•ãã¶ãã
Justify ›ñ‡ã‹Ô›  ¾ãã ¹ãõÀãØãÆã¹ãŠ ‡ãŠãñ ªã¾ãò Ìã ºãã¾ãñ, ªãñ¶ããò ¦ãÀ¹ãŠ Ôãñ Íãºªãò ‡ãñŠ ºããèÞã ‡ãŠãè

•ãØãÖ ‡ãŠãñ Üã›ã ¾ãã ºãü¤ã ‡ãŠÀ Ôã•ãã¶ããý
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Numbering ¹ãõÀãØãÆã¹ãŠ ¾ãã Êããƒ¶ã ‡ãŠãñ ¶ãâºãÀ ªñ¶ããý
Bullets ¹ãõÀãØãÆã¹ãŠ ¾ãã Êããƒ¶ã ‡ãŠãñ ¹ãîÌãÃ ãä¶ã£ããÃãäÀ¦ã ‚ãã‡ãðŠãä¦ã Ôãñ ãäÞããäÙ¶ã¦ã Ìã ÔãîÞããèºã® ‡ãŠÀ¶ãã
Increase/Decrease Indent ¹ãõÀãØãÆã¹ãŠ ‡ãñŠ ƒâ¡ò› ¾ãã ½ãããä•ãÃ¶ã ‡ãŠãñ Üã›ã¶ãã ¾ãã ºãü¤ã¶ããý
Out side Border Þã¾ããä¶ã¦ã ›ñ‡ã‹Ô›, ¹ãõÀãØãÆã¹ãŠ ¾ãã ‚ããº•ãñ‡ã‹› ‡ãñŠ ÞããÀãò ‚ããñÀ ºãã¡ÃÀ ºã¶ãã¶ããý
Highlight Þã¾ããä¶ã¦ã ›ñ‡ã‹Ô›  ‡ãñŠ ºãõ‡ãŠ ØãÆã„¥¡ ‡ãŠãñ Þãì¶ãñ Øã¾ãñ ÀâØã ‡ãñŠ ‚ã¶ãìÔããÀ ÖãƒÊããƒ› ‡ãŠÀ¶ããý
Font Colour Þã¾ããä¶ã¦ã ›ñ‡ã‹Ô› ‡ãŠã ÀâØã ãä¶ã£ããÃãäÀ¦ã ‡ãŠÀ¶ããý
¡ÈãƒâØã ›îÊã ºããÀ (Drawing Tool Bar):
¾ãÖ Ìã¡Ã ¡ã‡ã‹¾ãî½ãò› ½ãò ãäÞ¦ãÀ ¾ãã ÀñŒãããäÞã¨ã ºã¶ãã¶ãñ ¦ã©ãã „Ôã½ãò ¹ããäÀÌã¦ãÃ¶ã ‡ãŠÀ¶ãñ ‡ãñŠ ãäÊã† ¹ãÆ¾ããñØã Öãñ¦ãã Öõý ¾ãÖ Ìã¡Ã ¡ã‡ã‹¾ãî½ãò› ‡ãŠãñ ‡ãŠÊãã¦½ã‡ãŠ ÔÌãÂ¹ã ¹ãÆªã¶ã

‡ãŠÀ¦ãã Öõý
¡ÈãƒâØã ›îÊã ºããÀ ¹ãÀ „¹ãÊãº£ã ãäÌã‡ãŠÊ¹ã Öõ-
Draw ãä‡ãŠÔããè ãäÞã¨ã ‡ãñŠ ¹ãŠãÀ½ãñãä›âØã ½ãò ÔãÖã¾ã‡ãŠ
Select ãä‡ãŠÔããè ãäÞã¨ã ¾ãã „Ôã‡ãñŠ ¼ããØã ‡ãŠãñ ãäÔãÊãñ‡ã‹› ‡ãŠÀ¶ããý
Autoshape ¹ãîÌãÃ ãä¶ã£ããÃãäÀ¦ã •¾ãããä½ã¦ããè¾ã ‚ãã‡ãŠãÀãò ½ãò Ôãñ ãä‡ãŠÔããè †‡ãŠ ‡ãŠã Þã¾ã¶ã ‡ãŠÀ

¡ã‡ã‹¾ãî½ãñ¶› ½ãò ¡ãÊã¶ããý
Draw line ½ãã„Ôã ‡ãŠãè ÔãÖã¾ã¦ãã Ôãñ Êããƒ¶ã ŒããéÞã¶ããý
Draw Arrow ½ãã„Ôã ‡ãŠãè ÔãÖã¾ã¦ãã Ôãñ ¦ããèÀ ÔããäÖ¦ã Êããƒ¶ã (Arrow) ŒããéÞã¶ãã
Rectangle ‚ãã¾ã¦ãã‡ãŠãÀ •¾ãããä½ã¦ããè¾ã ‚ãã‡ãðŠãä¦ã ºã¶ãã¶ããý
Oval ‚ãâ¡ã‡ãŠãÀ ¾ãã Ìãð¦¦ãã‡ãŠãÀ •¾ãããä½ã¦ããè¾ã ‚ãã‡ãðŠãä¦ã ºã¶ãã¶ããý
Text Box ¡ã‡ã‹¾ãî½ãò› ½ãò ‚ãã¾ã¦ãã‡ãŠãÀ ºããù‡ã‹Ôã ¡ãÊã¶ããý
Word Art Íãºªãò ‡ãŠãñ ‡ãŠÊãã¦½ã‡ãŠ ÔÌãÂ¹ã ¹ãÆªã¶ã ‡ãŠÀ¶ããý
Clip Art ¡ã‡ã‹¾ãî½ãò› ½ãò ãä‡ã‹Êã¹ã ‚ãã›Ã ¡ãÊã¶ããý
Fill Color ãäÞã¨ã ¾ãã ‚ãã‡ãŠãÀ ½ãò ÀâØã ¼ãÀ¶ããý
Line Color Êããƒ¶ã ‡ãŠãñ ãäÌãÍãñÓã ÀâØã ªñ¶ããý
Font Color Þã¾ããä¶ã¦ã ›ñ‡ã‹Ô› ‡ãŠãñ ãäÌãÍãñÓã ÀâØã ½ãò ãäÊãŒã¶ããý
Line Style ¡ÈãƒâØã ½ãò Êããƒ¶ã ‡ãñŠ ÔÌãÂ¹ã ½ãò ¹ããäÀÌã¦ãÃ¶ãý
Dash Style Êããƒ¶ã ‡ãŠãñ ¡ãõ›ñ¡ Ô›ãƒÊã ½ãò ºãªÊã¶ããý
Arrow Style †ñÀãñ Êããƒ¶ã ‡ãñŠ ÔÌãÂ¹ã ½ãò ¹ããäÀÌã¦ãÃ¶ã ‡ãŠÀ¶ããý
Shadow Þã¾ããä¶ã¦ã ÌãÔ¦ãì ‡ãŠãñ œã¾ãã ÍãõÊããè (Shadow Style) ½ãò ¹ããäÀÌã¦ããä¦ãÃ¦ã ‡ãŠÀ¶ããý
3D Þã¾ããä¶ã¦ã ÌãÔ¦ãì ‡ãŠãñ ãä̈ ããäÌã½ããè¾ã (Three Dimentional) ‚ãã¾ãã½ã ¹ãÆªã¶ã ‡ãŠÀ¶ããý
ÂÊãÀ (Ruler): Ìã¡Ã ¹ãÆãñØãÆã½ã ½ãò ªãñ ÂÊãÀ Öãñ¦ãñ Öö- Horizontal (àãõãä¦ã•ã) ¦ã©ãã Vertical (…£ÌããÃ£ãÀ) View ½ãñ¶¾ãî ‡ãñŠ ¡Èã¹ã ¡ã„¶ã ½ãñ¶¾ãî ½ãò Ruler ‡ãŠãñ

ãä‡ã‹Êã‡ãŠ ‡ãŠÀ ƒÔãñ ãäªŒãã¾ãã ¾ãã ãäœ¹ãã¾ãã •ãã Ôã‡ãŠ¦ãã Öõý ƒÔã‡ãñŠ ́ ãÀã Tab, Margin ¦ã©ãã Indent ‡ãñŠ ªîãäÀ¾ããò ‡ãŠãñ ¦ã¾ã ãä‡ãŠ¾ãã •ãã¦ãã Öõý
½ãã„Ôã ¹Ìããƒâ›ÀÀ ( Mouse Pointer:) ¾ãÖ Ìã¡Ã ãäÌãâ¡ãñ ½ãò ‡ãŠ½ã Ô©ãã¶ã Ôãñ ªîÔãÀñ Ô©ãã¶ã ¹ãÀ •ãã¶ãñ ¹ãÀ ½ãã„Ôã ¹Ìããƒâ›À ‡ãŠã Â¹ã ‚ãÊãØã-‚ãÊãØã Öãñ¦ãã Öõý ›ñ‡ã‹Ô›

½ãò ½ãã„Ôã ¹Ìããƒâ›À †‡ãŠ ¹ã¦ãÊããè ºãü¡ãè ÀñŒãã (I) Öãñ¦ãã Öõý
‡ãŠÔãÃÀ (Cursor): Ìã¡Ã ¹ãÆãñØãÆã½ã ½ãò ‡ãŠÔãÃÀ †‡ãŠ ¹ã¦ãÊããè ÀñŒãã (I) Öãñ¦ãã Öõ ãä•ãÔãñ ƒ¶ÔãÀÍã¶ã ãäºãâªî (Insertion Point) ¼ããè ‡ãŠÖ¦ãñ Ööý Ìã¡Ã ¹ãÆãñØãÆã½ã ½ãò ‡ãŠãñƒÃ ¼ããè

‚ããªñÍã ‡ãŠÔãÃÀ ‡ãñŠ Insertion Point ¹ãÀ Öãè ¹ãÆ¼ããÌããè Öãñ¦ãã Öõý ›ãƒ¹ã ¾ãã Paste ‡ãŠãè •ãã¶ãñ ÌããÊããè ÌãÔ¦ãì ¾ãÖãé ¹ãÆ‡ãŠ› Öãñ¦ããè Öõý ‡ãŠÔãÃÀ Ô‰ãŠãè¶ã ¹ãÀ ‚ãã¦ãã-•ãã¦ãã ¾ãã
Blink ‡ãŠÀ¦ãã ÀÖ¦ãã Öõý

Ô›ñ›áÔã ºããÀ (Status Bar): ¾ãÖ ãäÌãâ¡ãñ ¹ãÆãñØãÆã½ã ‡ãñŠ ÔãºãÔãñ ¶ããèÞãñ ãäÔ©ã¦ã ¹ã¦ãÊããè ¹ã›á›ãè Öõý ¾ãÖ ŒãìÊãñ ¡ã‡ã‹¾ãî½ãò› ½ãò ‡ãìŠÊã ¹ãñ•ã ‡ãŠãè ÔãâŒ¾ãã ¦ã©ãã Ìã¦ãÃ½ãã¶ã ½ãò ‡ãŠÔãÃÀ
‡ãŠãè ãäÔ©ããä¦ã (¹ãñ•ã ¶ãâºãÀ, Êããƒ¶ã ¦ã©ãã ‡ãŠãùÊã½ã ¶ãâºãÀ) ºã¦ãã¦ãã Öõý

Ô‰ãŠãùÊã ºããÀ Scroll Bar) : •ãºã ¡ã‡ã‹¾ãî½ãò› ‡ãŠã ‚ãã‡ãŠãÀ ŒãìÊãñ ãäÌãâ¡ãñ ‡ãñŠ ›ñ‡ã‹Ô› †ãäÀ¾ãã Ôãñ ºãü¡ã Öãñ¦ãã Öõ, ¦ããñ Ô‰ãŠãùÊã ºããÀ ãäªŒããƒÃ ªñ¦ãã Öõý Ìã¡Ã ¹ãÆãñØãÆã½ã ½ãò ªãñ
Ô‰ãŠãùÊã ºããÀ Öãñ¦ãñ Öö- Vertical ¦ã©ãã Horizontal.

ªÔ¦ããÌãñ•ã ªñŒã¶ãã (Viewing the Document)


