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•‚ƒ‚„…‚†‡ •‚†ˆ‚‰Š…‹Œ•ƒ‹Œ†
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¦Ÿ£¡Ÿ§° ¬®±²Ÿ¦³  ¢´¡°¤Ÿ¤Ÿ¡ §° ¬®±²¬®¡¡¢ž° ±¢¤¡Ÿ­¬®°
§° Ÿ¤Ÿ¡ Ÿ£ °µŸ¡° ¥Ÿ²ª¦Ÿ¡ Ÿ ¢¡Ÿ´¬£¬®±²Ÿ¡

„Š‘™‚–‡ˆ

Šž¨Ÿ¡ - 2012

¶·¸¹º»¼½¾¿ ¿¶À·Á½Â

½Á¸Ã½ÃºÃ ÌÝÕÜçÓ¹¶Å»¼·À É Ê½Æ¶ÅÃ·ÈÁ½¾½
ÉË.¿¾¿Æ·À½¾¿ ½.Ä.·Ê½¿Í¿¶ÅÄ¿

¾·¼·ÆÎÂÁ ÅÄ¿ÁÁ·¸ Ê·ÄÅ¶ÊÅÄ½Ï

¶¿Í¶¿»ÅÃ¾¿ ¸ÅÄ¶·À·ÁÁÇÈ À·ÃÅÆÅÄ Ê½Æ¶¿Ä¼½Ï·¸¾ÅÊÅ ¶¿¸Ï·Ã¿

¹ÅÆ¹Å¶ÁÇÈ ¸ÅÅ¶ºÎ·Á½Ð ÊÅ¶ÁÇÈ ¶·¾ É ¹ºÃ½ Å»·¸¹·Ï·Á½Â

ÑÒÒ·¾Ã½ÄÁÅ¸Ã½ ÉÓÑ¾¸¹¼º¿Ã¿Ô½½

¿ÄÃÅ¶·Ò·¶¿Ã

ÕÉÖÖ×ØÙÚÛÉÉÜÚÖÝÉÖÞÚÜÉ×ßà×ÜÝáÖÙ×â×ÜÉÞÚÜÕÉÕÚÙÚÙ×ÓÜÉà×ÖÞÉÓÜÚßÞâÝ
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‚ ¢¡Ÿ´¬£¬®±²Ÿ¡ ±¢¦Ÿ¡ ¥Ÿ£ Ÿ é¢ê ë‚¤Ÿ©¢¦°¤¬£
¥°¦¡Ÿ¥Ÿžª¢ž° ¨ ¥°©ž¬ ¢´¡°¤Ÿ²°

–° Ÿ¤Ÿ¡ ì¢¤ŸéŸží

‰Ÿ« ¬¡Ÿ¤Ÿ¡ ¯¡©©°¦Ÿ´¬£¡¢ž

‚îŸïŸ Ÿž ¤Ÿð¦Ÿ¤¢žñ¬®±²¬®¡

‰Ÿ« ñŸ¡¬®±²¬®¡¯ ¤Ÿ²Ÿ¡Ÿê¬® ë 2012±.Ÿñž°ê°

Šì°ŸðŸž¬é° Ÿ¡éŸ¡ ïžŸ²°¡ ¥°¦¡Ÿ¥Ÿžª¢ž°

§¬ž­¬ì ò‹•-° 055 ¦Ÿ£¡Ÿ§° Ÿ¤Ÿ¡ ´¬ž¥ž©¬®¦,

‚ž¦¢¡Ÿ¤²Ÿ¡ 125:

‚ ¢¡Ÿ´¬£¬®±²Ÿ¡¯ ¤Ÿž¢ê° ë ­Ÿ¡¬±Ÿ¡Ÿê ‚¤Ÿ©¢¦°¤¬£ ‡.•. Šì°ŸðŸž¬é° Ÿ¡éŸ¡ ïžŸ²°¡
¥°¦¡Ÿ¥Ÿžª¢ž° ¨ ¥°©ž¬ ¢´¡°¤Ÿ²° °¡£ ° ¬® ° §žŸ©ŸžŸ¡¬®¦. ¥Ÿ£ª¢¡í CO47 ó. Šž¨Ÿ¡,

‚ž¦¢¡Ÿ¤²Ÿ¡ 125

„¢ì¦Ÿð°ž¡ ŸîŸóéŸ­ ë2012±.¦Ÿž ° 23-°¡:

™Ÿ£¡Ÿ§° Ÿ¤Ÿ¡ ´¬ž¥ž©° §° Ÿ¤Ÿ¡ óŸž ¬®ìŸž,

 ¢´¡°¤Ÿ¤Ÿ¡ §° ¬®±²¬®¡¡¢ž° ±¢¤¡Ÿ­¬®

Ã×ËÚÕÉÖÖ×ØÙÚÛÉÉßÙÌ×ØôÕ×ÜÚ
âØÝõã×Ë ÉöÉÕØÝÙ×ÓÜÉÞÉ ÉË.

ÁÚßàÜçáØßÞÝÌÝÕÉÙ×ãä:

Å÷ÉÛÉÚãäàç×ÝââÝÜ×ÜÙç:

Ä×ÕßøÚæÝØöÚÜÉåÚÛÉæ:

ÍÚùÉÙÚÖÝÖÙÝÉÙÖæ23-öÝÚâØ×ãæ2012ë, Ì 1500

055Ä¿¾ ¶¿ âØÉ½ÜÖÙÉÙßÙ×ÌÝÕÜçÓâØÝõã×ËÉ

âÝÚÕØ×Öß:0047, r.·Ø×ÌÚÜ,ßã.¿ØË×ÜÚÞæÜÚ125.

ÖÕÉÖÖ×ØÙÚÛÉ×áËÝôÜÝ ÝåÜÚÞÝËÉÙäÖæÌ
öÉÕØÝÙ×ÓÜÉÞÉÉË.ÚÞÚÕ×ËÉÞÚ ½.Ä.·öÉÚåÚØÝÌÚ,âÝ

¿ÌÙÝØ×÷×ØÚÙØÚåÝÖãÚÜ23-öÝËÚØÙÚ2012ö.

ºà×Üçá Ö×ÞØ×ÙÚØäÖâ×ÛÉÚãÉåÉØÝÌÚÜÜÝöÝÖÝÌ×ÙÚ,

ÞÚÜÕÉÕÚÙÙ×ÓÜÉà×ÖÞÉÓÜÚßÞ

‡.•. Šì°ŸðŸž¬é° Ÿ¡éŸ¡ ïžŸ²°¡
°¡£ ° ¬® ¬®¦

 ¢´¡°¤Ÿ¤Ÿ¡ §° ¬®±²¬®¡¡¢ž° ©¬¤ ¬ž
‰.•.òŸêï²Ÿ¡

 ¢´¡°¤Ÿ¤Ÿ¡ §° ¬®±²¬®¡¡¢ž° ©¬¤ ¬ž
‚.‚. „Ÿž¬®´Ÿ¡²Ÿ¡

 ¢´¡°¤Ÿ¤Ÿ¡ §° ¬®±²¬®¡¡¢ž° ±¢¤¡Ÿ­¬®
•.Ž. •Ÿ¤¬³²Ÿ¡

<<•Ÿ²¥°©ž¬ë¡¢ž§Ÿ¡Ÿ´Ÿ§°­>> úòœ

23-°¡, ûŸ¦¯ 150-°¡, ‚¤Ÿ©¢¦°¤¬£ ‡••
¨ ¥°©ž¬ ¢´¡°¤Ÿ²° °¡£ ° ¬® °¡ ¤°ª

¥¢ ¨²Ÿê ¥Ÿ£ª¢¬éí 0047,ó. Šž¨Ÿ¡,

ü, s.“ž³Ÿ«²Ÿ¡

Ì ÉÜÖÙÉÙßÙ×ÌÝÕÜçÓ
ÚÞÚÕ×ËÉÞÚ½.Ä.·öÉÚåÚØÝÌÚ

ÕÝÞÙÝØÙ×ÓÜÉà×ÖÞÉÓÜÚßÞ
â.Ý.»ÚãÕôæÜ

ÕÝÞÙÝØ Ù×ÓÜÉà×ÖÞÉÓÜÚßÞ
¿.¿. ¸ÚØßÓÚÜæÜ

ÞÚÜÕÉÕÚÙ Ù×ÓÜÉà×ÖÞÉÓÜÚßÞ
ö.¾.¿ÞÝâæÉ

Í¿Å <¿¿ËÉÉØÝÝÜ×ØöÝâØÝ×ÞÙä

à. ÜÚåÚÖ×ÕÚÜÉÉÖâ×ÛÉÚãÉåÉØÝÌÚÜÜÝöÝÖÝÌ×ÙÚ

öÉÕØÝÙ×ÓÜÉÞÉ ÉË.ÚÞÚÕ×ËÉÞÚÉ Ä.·öÉÚåÚØÝÌÚ,

õÉõãÉÝÙ×Þ×½ÜÖÙÉÙßÙÚÌÝÕÜçÓ âØÝõã×Ë É
ÚÕØ×Öß:0047,¬®·Ø×ÌÚÜ,ßã.¿ØË×ÜÚÞæÜÚ125.

ë¡žŸ«²Ÿ¡ èÙ.ÆôØõÚøæÉ

‚›•‚…‚†€‡ œ†••‚†‹Œˆ ò†‹Œ•‚–‡ˆœ

‚«´Ÿ Ÿ¡ó° _Ÿž©°Ÿ¤Ÿ¡¬®±²¬®¡¯: —¢î¡Ÿ²°¡ ¨ ¡Ÿ´Ÿê¢î¡Ÿ²°¡ «žïŸ¡¡¢ž¬®¦
°žŸ¤Ÿ¡Ÿªé¬ì §¢ Ÿ²°¡ ¤Ÿî¬®ªéŸ­ó¡¢ž¯ ¥°¦¡Ÿ¤Ÿ¡¬®¦ ý¬óž ¨ ¦°ï°¡ þŸý¢ž°
¥°©ž¬ ¢´¡°¤Ÿ¤Ÿ¡ ¤Ÿî¬®²ª¡¢ž ¢¡, ¬ž¬¡ª ±é¬®¦ ¦¢­Ÿ¦Ÿ£¡¬®±²¬®¡ ¢¡ ¤Ÿð¦¬®¦ ïžŸî°
§ê´Ÿ¦Ÿ£¢ž¡ ¬® ¤Ÿ¦žïŸ²°¡ Ÿ¡ª¬®¦¡¢ž¯: –¢ Ÿ²°¡ Ÿ²£ ¤Ÿî¬®ªéŸ­ó¡¢ž¡ ëŸ¤Ÿ¡
Ÿð©¢ª¬®±²¬®¡¢¡ ±¬ì¡¬®¦ ³¢žéŸ­ó¡¢ž¬é ¥Ÿž¬®£  ïžŸ¥¬£ó¢ž° ³¡Ÿ¤Ÿ¡ î¢û°¦° éžŸ ¦°
©¢ñó¬®¦ ñŸ µŸî ©Ÿî¡Ÿê¬é ¥¬®¡¬®¦ïžŸ³¢ž¬®¤¡¢ž° ¤¬® Ÿ¤¬®¦¡¢ž°, ¦¢¤ Ÿ²ê©¢ñó¬®¦í
Ÿž¥¢£ Ÿ¤Ÿ¡ ´±Ÿ¡éŸ­ ¬ì¬ì¬®¦¡¢ž°: ‡¡þñ¢£ ª¬®²ª  Ÿê°£ ŽŸžñŸ ²Ÿ¡ ê¢î¡¢ž° ¨
™°ï°¡ ‚£°Ÿ²° ê¢î¡Ÿ²°¡, ¡Ÿ´Ÿê¢î¡Ÿ²°¡ ïžŸ¥¬£ó¢ž° éžŸ Ÿî¤Ÿ §¢ Ÿ²°¡
¤Ÿî¬®ªéŸ­ó¡¢ž° «Ÿ¥Ÿ§¬ž­¦Ÿ¡ ý¬žÿ¯, ïžŸî° §ê´Ÿ¦Ÿ£° ŸîŸ¡ÿ°¡ ¥Ÿ¡§¬®²ª¡¢ž° ¨
¤Ÿ¦žïŸ²°¡ ¥¢¡ŸžŸ¡¡¢ž° é±Ÿž¡¢ž ¦¢­Ÿ¦Ÿ£Ÿ¦³  ¢ì° ¢¡ ¬®¡¢ª¢ê§¢ ¢ž° ¥¢ì¢ìŸ²°¡
¢êó¢ž° ¨ ³¢žéŸ­ó¡¢ž° óŸ¡Ÿ¤° ¬þ µ°«  §¡Ÿ¥Ÿ ¦Ÿ¡ ñŸ µŸî¬é: ‚ž©²¬®¡ó¬®¦
¤Ÿî¬®²ª¡¢ž° ¥°¦¡Ÿ Ÿ¤¢ž° ¬ì¬ì¬®¦¡¢ž¯ ¥Ÿ«éŸž¤Ÿ²°¡°ª ð§Ÿê° ¦¢­Ÿª¢ê ¢¡, ¤Ÿ¦
³¢žéŸ­ó¡¢ž° ¤¬® Ÿ¤¬®¦¡¢ž° ­ŸéŸê¡¢ž¡ ¢¡ «¢« Ÿ¤° Ÿé¢êŸª¢ê ëŸñ¢£ ³ŸžÿžŸª¡¢ê¬é
¥¬®¡¯ ¨ ´ªŸ¡¢ê¬é ïžŸ Ÿž¡¢ž¯: •Ÿ¦Ÿ¡¦Ÿ¡ ³Ÿð¦Ÿ±°é ¢ž¨¬®²±¡¢ž ¢¡ ¡¤Ÿ é¢ê ¡Ÿ¨ ¦¢ž
¥Ÿ¡žŸñ¢ ¬®±²Ÿ¡ ¦° «Ÿžó ý¬óž ¬® ¦°ï°¡ §¢ Ÿ²°¡ ¤Ÿî¬®ªéŸ­ó¡¢ž¬®¦ (–²Ÿî§²Ÿî §¢ °
¤Ÿ¦¬®žï, ‚ž¦Ÿé°ž° ïžŸ¡ªó° £¢êŸéŸó¬ì¢ž, Šì¢§°£ ú•üŽ-° §ê´Ÿ¦Ÿ£, ³Ÿð¦Ÿ±°é ïžŸî°
¥Ÿ¡§¬®²ª¡¢ž): •éŸž¤éŸ­ é±Ÿž¡¢ž° ñŸ µŸî ¢¡ ê¢î¡Ÿ²°¡ ¥¬£Ÿ¡ó¡¢ž°
 Ÿ¡¬ì¬®¡Ÿ¤¬®±²Ÿ¡, §¢ Ÿ²°¡ ¤Ÿî¬®ªéŸ­ó¡¢ž¬®¦ ¨ ©žŸ¡ª ¥Ÿ¡§¬®²ª¡¢ž¬®¦ ¯¡±Ÿª¬ì
¥°©ž¬©°¡Ÿ¦°¤Ÿ¤Ÿ¡ ¬® ¥°©žŸéê°¤Ÿ¤Ÿ¡ ¢ž¨¬®²±¡¢ž° ±¢ž° ¬®£¬®¦¡Ÿ£°žéŸ­¬®±²¬®¡¯,
°¡þñ¢£ ¡Ÿ¨ «Ÿ¥Ÿ§¬ž­¦Ÿ¡ Ÿ¡é Ÿ¡§ ñŸ²¦Ÿ¡¡¢ž° ¨ §¬ž­¯¡±Ÿª¡¢ž° Ÿž©²¬®¡Ÿé¢ 
¤Ÿð¦Ÿ¤¢žñ¦Ÿ¡ ¢ìŸ¡Ÿ¤¡¢ž° Ÿ¡¤Ÿ Ÿž¬®±²¬®¡¯: ›ŸžŸ©žéŸ­¯ ¥°¦ó ë  Ÿê°£ ýŸ£ ¢ê¬®,
¬ž Ÿ ¢¡Ÿ´¬£¬®±²Ÿ¡ ±¢¦Ÿ¡ °¡þñ¢£ ¦¢ž ¥Ÿ¡žŸñ¢ ¬®±²Ÿ¡, Ÿ²¡ñ¢£ ëêŸ²ê¢ž¤ž¡¢ž°
ê¢î¡Ÿ²°¡ «žïŸ¡¡¢ž° ²¬®žŸª¦Ÿ¡ ¥Ÿ¦Ÿž ¬®¡° Ÿž©°Ÿ¤Ÿ¡ ¡«Ÿ¡Ÿ¤¬®±²¬®¡:

‚«´Ÿ Ÿ¡ó° ¡ñŸ Ÿ¤¯ ¨ ´¡©°ž¡¢ž¯: ‚«´Ÿ Ÿ¡ó° ¡ñŸ Ÿ¤¯ ê¢î¡Ÿ²°¡
«žïŸ¡¡¢ž¬®¦ ¤Ÿî¬®ªé¬ì ïžŸî° ¥°©ž¬¥Ÿ¡§¬®²ª¡¢ž¬®¦ ¯¡±Ÿª¬ì ¥°©žŸéê°¤Ÿ¤Ÿ¡ ¨
¥¬®¡Ÿ¤Ÿð¦Ÿ¤Ÿ¡ ¢ž¨¬®²±¡¢ž° ¬®£¬®¦¡Ÿ£°ž¬®¦¡ ¬® ©žŸ¡ó ³¡¬®±Ÿ§ž¬ì ñŸžŸ¦¢ ž¢ž°
¬ž¬«¦Ÿ¡ ¡¬ž ¬® ¤Ÿ Ÿž¢êŸ§¬ž­éŸ­ ¢ìŸ¡Ÿ¤¡¢ž° ¦«Ÿ¤¬®¦¡ ë:„ ŸªéŸ­ Ÿž©²¬®¡ó¡¢ž¯
¥¡ŸžŸé¬ž¬®±²¬®¡ ¤¯¡ÿ¢î¡¢¡ ¤Ÿ¡´Ÿ ¢£¢ê ó¡¡Ÿž¤é¬ì ¢ž¨¬®²±¡¢ž° ¯¡±Ÿªó¡ ¬®
¥¢ ¨Ÿ¡ó¡¢ž¯, °¡þ¯ ¤¡ñŸ£ ° Ÿž©²¬®¡Ÿé¢  ¨ Ÿ¡é Ÿ¡§ «Ÿ¥Ÿ§¬ž­¬®¦ °žŸ¤Ÿ¡Ÿª¡¢ê¬®¡:
‚ ¢¡Ÿ´¬£¬®±²¬®¡¬®¦ ŸîŸïŸ©žéŸ­ ¡ñŸ Ÿ¤¡ °žŸ¤Ÿ¡Ÿª¡¢ê¬® ¥Ÿ¦Ÿž ©° Ÿž¤é¢ê ¢¡
¥¢ ¨²Ÿê ´¡©°ž¡¢ž¯.

£ Ÿ¡Ÿê ïžŸ¥¬£ó¬®¦ ³¢žéŸ­ó¡¢ž° óŸ¡Ÿ¤¯ ñŸ²¦Ÿ¡Ÿé¬ž¬ì ¥¬®¡°, ¥¬£Ÿ¡ó° ¬®
³¢žéŸ­ó¡¢ž° ñŸžŸ¦¢ ž¢ž° ¦°ï¨ é¢žê¬®­Ÿ¤Ÿ¡ ¤Ÿñ ¨ ý¬žÿ¡Ÿ¤Ÿ¡  é²Ÿê¡¢ž°
¦«Ÿ¤¦Ÿ¡ Ÿž©²¬®¡ó¬®¦ ŸîŸïŸž¤¢ê ¥Ÿ«éŸž¤Ÿ²°¡ ¢ìŸ¡Ÿ¤ ¥¬£Ÿ¡ó°
 Ÿ¡¬ì¬®¡Ÿ¤¬®±²Ÿ¡ ¬ž¬«¦Ÿ¡ ¥Ÿ¦Ÿž.
 Ÿê ïžŸ¦³Ÿž°ª é¢ž¨ ¤¬® Ÿ¤é¬ì ïžŸ³¢ž¬®¤¡¢ž° ¥¢ ¯¡±Ÿª «Ÿžû¦Ÿ¡ ŸéŸž Ÿ¤Ÿ¡
ý¬®ê° ¦Ÿ±¢¦Ÿ °¤Ÿ¤Ÿ¡ ¡¤ŸžŸ§°ž¯, ¬ž° ¥°¦Ÿ¡ éžŸ £ Ÿ¡Ÿê ¤¬® Ÿ¤¬®¦¡¢ž°
¤Ÿ²¬®¡ŸªŸ­ ¦Ÿ¤¢ž¨¬®²±° ±¢ó¬®±²Ÿ¡ ¬ž¬«¦Ÿ¡ ¥ŸéŸ£Ÿž¬®¦.
¦«Ÿ¤¢ê ¬®ììŸ¡¤²¬®¡ ¤ žéŸ­ó° ñž°ð¦Ÿ²Ÿÿ¨ ¥¬®¡¢ž¬®¦³¢žéŸ­ó¡¢ž°  ¢ìŸ©ž¦Ÿ¡
¥¢ ¯¡±Ÿª «Ÿžû¬®¦¯ ³¡¬®±Ÿ§ž¬ì ñŸžŸ¦¢ ž¢ž° ¥Ÿ«éŸž¤° ¢ìŸ¡Ÿ¤.
ý¬žÿŸžŸžŸ¤Ÿ¡ ¥¢ Ÿð¬ ¬®±²¬®¡¡¢ž¬é ¬®£¬®¦¡Ÿ£°ž¢ê ïžŸ Ÿž¬®¦ ¥¬£ó¯
¤Ÿž§Ÿé¬ž¬ì ýŸ¤Ÿ¡° ¥°©žŸéê°¤Ÿ¤Ÿ¡ ©°¦Ÿ©ž¬®±²Ÿ¡ §¬ž­Ÿ¤ª° éŸžó¯ ýŸ¤Ÿ¡°
ý¬óž ³ŸªéŸ­¬®±²¬®¡¡¢ž° ©¢ñó¬®¦.
µ¡«¬®¦Ÿ²°¡ ´¬ì¬éŸ¤¬®¦ ¥°©žŸéê°¤Ÿ¤Ÿ¡ ¥ŸžéŸ­° ý¬žÿŸžŸžŸ¤Ÿ¡
¥¢ Ÿð¬ ¬®±²¬®¡¡¢ž° Ÿž©²¬®¡ó¡¢ž° é¢žê¬®­¬®±²Ÿ¡¥°¦Ÿ¡ éžŸ ¤Ÿ Ÿž¢ê ¬þ ¬®ì°ì

¥°©žŸéê°¤Ÿ¤Ÿ¡ ¥ŸžéŸ­° ¥Ÿ«éŸž¤: ¢¡
•¢ Ÿð¬ ¦Ÿ¡ ¦¢±¬©¡¢ž¯: ‚«´Ÿ Ÿ¡ó° ¤Ÿ Ÿž¦Ÿ¡ ¯¡±Ÿªó¬®¦ � § Ÿ§¬ž­é¢ê

þŸý¬ìŸ¤Ÿ¡¬®±²¬®¡¡¢ž°  ¢£¬®±²Ÿ¡ ¦¢±¬©¡¢ž, ¥°©ž¬©°¡Ÿ¦°¤Ÿ²° ¨ ³¢žéŸ­ó¡¢ž°
«Ÿžû¦Ÿ¡ ¥Ÿ² ¡° � ž°¡ŸþŸý¬®±²¬®¡¡¢ž: ŽŸ Ÿžé¢ê ¢¡ ý¬žÿŸžŸžŸ¤Ÿ¡
¥¢ Ÿð¬ ¬®±²¬®¡¡¢ž°  é²Ÿê¡¢ž° ¦«Ÿ¤¬®¦¡¢ž ¤°žŸî¢ê¬é ­žŸ§žŸ²°¡ ýŸ±¢±¡¢ž ¨
§žŸ � °¤Ÿ¤Ÿ¡ ¤Ÿî¬®ª¬®¦¡¢ž° ¦¢±¬©¡¢ž: „ ŸªéŸ­ Ÿž©²¬®¡ó¡¢ž° é¢žê¬®­¬®±²¬®¡¡¢ž°¨
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¥Ÿ¦¢¦Ÿ ¬®±²¬®¡¡¢ž° ¦°ï¬ª¬é ¤Ÿ Ÿžé¢ê ¢¡ §° Ÿ¤Ÿ¡ ¨ §¬ž­¡Ÿ¤Ÿ¡ ¢ðžŸ¥Ÿ¡§¬®¦¡¢ž:
‚«´Ÿ Ÿ¡ó° §° Ÿ¤Ÿ¡ ¡¬ž¬®²±¯: ‹®£¬®¦¡Ÿ£°ž¬®±²¬®¡¡¢ž° Ÿž©²¬®¡ó¬®¦£ ŸªéŸ­

§° Ÿ¤Ÿ¡ ¡¬ž¬®²±¡¢ž¡ ¢¡
³¢žéŸ­ó¡¢ž° óŸ¡Ÿ¤¯ ñŸ²¦Ÿ¡Ÿé¬ž¬ì ¥¬£Ÿ¡ó°, ¥¬®¡° ¨ ïžŸ³¢ž¬®¤¡¢ž°
ñŸžŸ¦¢ ž¢ž° ¦°ï¨ £ ŸªéŸ­ þŸý¬ž¬«°þŸ²°¡ ¥ŸéŸ£Ÿž¬®¦¯.
¥¬£Ÿ¡ó°  Ÿ¡¬ì¬®¡Ÿ¤¬®±²Ÿ¡ ¬ž¬«¦Ÿ¡ ³Ÿ¡Ÿÿ¨¯.
¬®ììŸ¡¤²¬®¡ ¤ žéŸ­ó° ñž°ð¦Ÿ²Ÿÿ¨ ¥¬®¡¢ž¬®¦¤¬® Ÿ¤é¬ì ³¢žéŸ­ó¡¢ž° ¥¢ ¯¡±Ÿª
«Ÿžû¦Ÿ¡ ¥¢ ¨Ÿ¡ó¬é ÿ¨Ÿé¬žéŸ­ ¦Ÿ¤¢ž¨¬®²±° ±¢ó¬®±²Ÿ¡ ¥Ÿ«éŸž¤¦Ÿ¡ ³Ÿ¡Ÿÿ¨¯ ¨
¤Ÿ²¬®¡ŸªŸ­ ¡¬ž ¥¬®¡° ¥°©žŸéê°¤Ÿ¤Ÿ¡ ¥Ÿ«éŸž¤° ¢ìŸ¡Ÿ¤¯.
ý¬óž ³ŸªéŸ­¬®±²¬®¡¡¢ž° ©¢ñó¬®¦ ¥Ÿž± £¬ì¡Ÿ¤Ÿÿ¨ ýŸ¤Ÿ¡° ¥°©žŸéê°¤Ÿ¤Ÿ¡
©°¦Ÿ©ž¬®±²¬®¡¡¢ž° ý¬žÿ¡Ÿ¤Ÿ¡ ¬ž¬«¦Ÿ¡ Ÿž©²¬®¡ó¡¢ž¯.
¥Ÿž± ýŸ¤Ÿ¡° ý¬óž ³ŸªéŸ­¬®±²¬®¡¡¢ž° ©¢ñó¬®¦ ¥°©žŸéê°¤Ÿ¤Ÿ¡
©°¦Ÿ©ž¬®±²¬®¡¡¢ž° ¬ž¬«¦Ÿ¡ Ÿž©²¬®¡ó¡¢ž° ¥°¦Ÿ¡ éžŸ ¬þ¬®ì°ì ¥°©žŸéê°¤Ÿ¤Ÿ¡
¥ŸžéŸ­° ¥Ÿ«éŸž¤¯ §žŸ � °¤Ÿ¤Ÿ¡ ¢ìŸ¡Ÿ¤¬é:

‚«´Ÿ Ÿ¡ó°_ §¬ž­¡Ÿ¤Ÿ¡ ¡«Ÿ¡Ÿ¤¬®±²¬®¡¯: ‚ ¢¡Ÿ´¬£¬®±²¬®¡¬®¦ £ ŸªéŸ­
Ÿž©²¬®¡ó¡¢ž¯ ¤°žŸî¢ê° ¢¡ ê¢î¡Ÿ²°¡ ïž¯¡©¬®¡°þ ¤Ÿî¬®ªéŸ­ó¡¢ž° §ê´Ÿ¦Ÿ£¢ž° ¨ ©žŸ¡ª
¥Ÿï¬ž©¬ì µ¡«¬®¦Ÿ²°¡ ´¬ì¬éŸ¤¡¢ž° ¥°©žŸéê°¤Ÿ¤Ÿ¡ ¥Ÿ«éŸž¤¡¢ž¬®¦: ™Ÿ£¡Ÿé¬žŸñ¢£,
¥¬£Ÿ¡ó°  Ÿ¡¬ì¬®¡Ÿ¤¬®±²Ÿ¡ ¬ž¬«¦Ÿ¡ ¥ŸéŸ£Ÿž¬®¦¯ ¤°žŸîé¢ê ë •°ê°ïŸ¡ óŸìŸó¬®¦
¤Ÿî¬®ªé¬ì ¦°ïŸð§Ÿ²°¡ ©ñž¬ª°  ŸžŸ­ó¡ ¬® «°¡¬®±²¬®¡¡¢ž¯ ¦Ÿ¤¢ž¨¬®±Ÿ²°¡ ïž¢ž°ª ¨
‚ì£ ¨ §¢ ° ¥¢ì¢ì¬®¦¡¢ž°ª ñŸ« ñŸ¡¢ê¬® ¡Ÿ´Ÿ§­¬®¦, °¡þñ¢£ ¡Ÿ¨ —‘•
„ ¢ýŸ¡Ÿ¤¢ž  óŸìŸó° ïžŸ¦Ÿ Ÿ¤ŸžŸž¦Ÿ¡ ¥Ÿ¦Ÿ¤Ÿž§° ¡Ÿ´Ÿ§­Ÿ²°¡
Ÿ«´Ÿ Ÿ¡ó¡¢ž¬®¦:

‚«´Ÿ Ÿ¡ó° ý¬žÿŸ¥ŸéŸ¡¬®±²¬®¡¯: ‹®£¬®¡¦Ÿ£°ž¬®±²¬®¡¡¢ž° ¥°¦¡Ÿ¤Ÿ¡
©ž¬®²±¡¢ž¯ ð¢¤¬®ªé¢ê¤Ÿ¦ ¡¢ž¤Ÿ²Ÿªé¢ê ¢¡

•¬¤ ¬žŸ¡ ¡¢ž° ¨ Ÿ£ñ°žŸ¡ ¡¢ž° §° Ÿû¬ì¬é¬®¦ (2009±. ¥¬¤ ¢¦³¢ž 15-18,
Šž¨Ÿ¡-“¢ž¦¬®¤).
*ü¤¬ê¬§°Ÿ¡ ¨ ¤²Ÿ¡ó¯" ¦°ïŸð§Ÿ²°¡ §° Ÿ§¬ž­¡Ÿ¤Ÿ¡ ¥Ÿ¦Ÿû¬ì¬é¬®¦ (<<èÞÝãÝöÉæ
É ôÉåÜä>>9-40xxI À×ôÕßÜÚØÝÕÜÚæÜÚßàÜÝ-âØÚÞÙÉà×ÖÞÚæÞÝÜ÷×Ø×ÜÛÉæ),‰¢¡ðŸ,
2011±.
Šµ›‰•-° •°©žŸéê°¤Ÿ ¨ •›“• ¨ •üŽ Ÿ¦³°¬¡¡¢ž° ¥Ÿ¦Ÿ ¢ì ¡°£ ¬®¦
(2012±.ý¢ žéŸž° 3,Ÿžÿ. ±°é 6):

‰Ÿ« ñŸ¡¬®±²Ÿ¡ ¢¡ ¡¢ž¤Ÿ²Ÿª
³¢žéŸ­ó¡¢ž° «Ÿžû¦Ÿ¡ ñŸ²¦Ÿ¡¡¢ž¬®¦ ¥¬£Ÿ¡ó°, ¥¬®¡° ¨ ïžŸ³¢ž¬®¤¡¢ž°
ñŸžŸ¦¢ ž¢ž° ¦°ï¨ ¤Ÿñ¢ž¯ ³¡¬ž¬«¬ì þŸý¬ž¬«°þ¡¢ž¯.
¥¬£Ÿ¡ó° ¥Ÿ§¢ªéŸ­¬®±²Ÿ¡ ¬ž¬«¦Ÿ¡ ¥Ÿ¦Ÿž ¤Ÿ ŸžéŸ­  ¢£Ÿ¤Ÿ¡ ¨
ý¬žÿŸžŸžŸ¤Ÿ¡ ¥¢ Ÿð¬ ¬®±²¬®¡¡¢ž° Ÿž©²¬®¡ó¬®¦£ ŸªéŸ­ ¥ŸéŸ£Ÿž¬®¦¯.
§¢ Ÿ²°¡, Ÿ²© ±é¬®¦í ïžŸî° ¤Ÿî¬®ªéŸ­ó¡¢ž° é¢ž°¡ ³°¢ � ¬®¦ ïžŸ³¢ž¬®¤Ÿ²°¡
¤¬® Ÿ¤¬®¦¡¢ž° ¥¢ ¯¡±Ÿª «Ÿžû¦Ÿ¡ ŸéŸž Ÿ¤Ÿ¡ ý¬®ê° � °ð°¤Ÿ¤Ÿ¡ ¨
¦Ÿ±¢¦Ÿ °¤Ÿ¤Ÿ¡ ¡¤ŸžŸ§ž¦Ÿ¡ £¤ð³¬®¡ó¡¢ž¯.
ñž°ð¦Ÿ²Ÿÿ¨ ¥¬®¡¢ž¬®¦ ¤¬® Ÿ¤éŸ­ ³¢žéŸ­ó¡¢ž° ¤Ÿ²¬®¡ŸªŸ­ ¦Ÿ¤¢ž¨¬®²±°
±¢ó¬®±²Ÿ¡ ¬ž¬«¦Ÿ¡ é¢žê¬®­Ÿ¤Ÿ¡ ³Ÿ¡Ÿÿ¨¡ ¬® ¡¬žÿ¨Ÿé¬žéŸ­ ¥¬®¡° ¥°©žŸéê°¤Ÿ¤Ÿ¡
¥Ÿ«éŸž¤° ¢ìŸ¡Ÿ¤¯.
¥Ÿž± £¬ì¡Ÿ¤Ÿÿ¨ ýŸ¤Ÿ¡° ý¬óž ³ŸªéŸ­¬®±²¬®¡¡¢ž° ©¢ñó¬®¦ ¥°©žŸéê°¤Ÿ¤Ÿ¡
©°¦Ÿ©ž¬®±²Ÿ¡ §¬ž­Ÿ¤ª° ¬ž¬«¦Ÿ¡ ý¬žÿ¡Ÿ¤Ÿ¡ ¥¢ Ÿð¬ ¬®±²¬®¡¡¢ž° Ÿž©²¬®
¡«éŸ­ Ÿž©²¬®¡ó¡¢ž° � § Ÿ§¬ž­¦Ÿ¡ ¦°ï¬ª¬é ¬þ¬®ì°ì ¥°©žŸéê°¤Ÿ¤Ÿ¡ ¥ŸžéŸ­°
¥Ÿ«éŸž¤° ðžŸ � °¤Ÿ¤Ÿ¡ ¢ìŸ¡Ÿ¤¯.
¥°©žŸéê°¤Ÿ¤Ÿ¡ ¥ŸžéŸ­° ý¬žÿŸžŸžŸ¤Ÿ¡ ¥¢ Ÿð¬ ¬®±²¬®¡¡¢ž° é¢žê¬®­¬®±²¬®¡¡¢ž°
Ÿž©²¬®¡ó¡¢ž¯:

•žŸ ŸžŸ¤¬®¦¡¢ž¯:
‚ ¢¡Ÿ´¬£¬®±²Ÿ¡ Ÿž©²¬®¡ó¡¢ž¡ ¬®¥°¦¡Ÿ¤Ÿ¡ ©ž¬®²±¡¢ž¯ ¥žŸ ŸžŸ¤é¢ê ¢¡ 8

 ñŸ§°ž Ÿ«´Ÿ Ÿ¡ó¡¢ž¬®¦:
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‚ ¢¡Ÿ´¬£¬®±²Ÿ¡ ¤Ÿî¬®ðéŸ­ó¡ ¬® ­ŸéŸê¯: ‚ ¢¡Ÿ´¬£¬®±²Ÿ¡ ­ŸéŸê¯ 118ëï,
(ŸîŸ¡ª ¥Ÿé¢êéŸ­°), Ÿ²¡ ³Ÿì¤ŸªŸ­ ë Ÿ«´Ÿ Ÿ¡ó° ¯¡©¥Ÿ¡¬®ž ³¡¬®±Ÿ§ž°ª, 4 §ê´°ª,
¢ðžŸ¤Ÿª¬®±²¬®¡¡¢ž°ª ¨ ŸîŸïŸž¤¬®±²¬®¡¡¢ž°ª, � § Ÿ§¬ž­éŸ­ ë 113 Ÿ¡¬®¡
§žŸ¤Ÿ¡¬®±²¬®¡, ¡¢žŸîéŸ­ ¢¡ 14Ÿì²¬®£Ÿ¤, 37 ¡¤Ÿž, 2 ¥Ÿé¢êéŸ­:

‚…Š†‚•‹„‹Œ•ƒ‚† •‚™‚˜‹… ò‹•‚†•‚Ž‹Œ•ƒ‹Œ†œ
‚îŸï°¡ §ê´¬®¦ ¡¢ž¤Ÿ²Ÿªé¬ì Ÿ«´Ÿ Ÿ¡ó° ¬®£¬®¦¡Ÿ£°ž¬®±²Ÿ¡ ŸîŸž¤Ÿ ¢¡ ©Ÿžÿ¢ê

ê¢î¡Ÿ²°¡ ¨ ¡Ÿ´Ÿê¢î¡Ÿ²°¡ ð¬ ¬® §¢ ¢ž° ¥¢ì¢ìŸ²°¡ ¥¬£ó°¡ ¨ ïžŸ³¢ž¬®¤¡¢ž°¡ Ÿî¡þé¬ì
> ¦° «Ÿžó ´¡©°ž¡¢ž, °¡þñ°£°ó ¢¡ ¥¬£Ÿ¡ó°  Ÿ¡¬ì¬®¡Ÿ¤¬®±²Ÿ¡ ¬ž¬«¬®¦¯, ïžŸ¦³Ÿž¬®¦
ïžŸ³¢ž¬®¤¡¢ž° ¤¬® Ÿ¤¦Ÿ¡ ñŸ µŸî¬é ©žŸ¡ª ¥¢ ¯¡±Ÿª «Ÿžû¦Ÿ¡ ¬®£¬®¦¡Ÿ£°ž¬®±²¬®¡¡
¬® ¥¬®¡Ÿÿ¨Ÿé¬ž¦Ÿ¡ ¤Ÿ¡´Ÿ§¬®«Ÿ¤¬®¦¯, °¡þñ¢£ ¡Ÿ¨ ïžŸî° ¥°©ž¬¥Ÿ¡§¬®²ª° µ¡«¬®¦Ÿ²°¡
ïžŸ Ÿž° ŸîŸ¡ÿ°¡  Ÿžž¢ž° ñŸžŸ¦¢ ž¢ž° ¥Ÿ«éŸž¤¯:

„ ¬ž¨ ¡¢ž¤Ÿ²Ÿªé¬®¦ ¢¡ Ÿ«´Ÿ Ÿ¡ó¬®¦ ¬®£¬®¦¡Ÿ£°žé¬ì ¥Ÿžª¢ž° é¢žŸ³¢ž²Ÿê
Ÿî¤Ÿ ŸîŸïŸž¤¡¢ž° ó¡¡Ÿ©Ÿ Ÿ¤Ÿ¡ é¢žê¬®­¬®±²¬®¡¡¢ž,¦Ÿ£¡Ÿé¬žŸñ¢£ Š.‚.’Ÿ¦Ÿž°¡°,
˜.˜. � ¬®§Ÿ¡°, „.–.™¢ê°ó-†¬®³Ÿž¬é° ¨ Ÿ²ê¬ª Ÿ«´Ÿ ¬®±²¬®¡¡¢ž¯, ¬ž¬¡ª ¥°¦Ÿ¡ éžŸ ëê
£Ÿ¥¦Ÿ¡é¬®¦ ¢¡ Ÿ«´Ÿ Ÿ¡ó° ¡ñŸ Ÿ¤¡ ¬®¬®£¬®¦¡Ÿ£°ž¬®±²Ÿ¡ ¢¡±Ÿ¤Ÿ ´¡©°ž¡¢ž¯:

ŽŸ´²Ÿê ³¢žéŸ­ó¡¢ž°  ¢ìŸý¬´¬®±²Ÿ¡  ¢£Ÿ¤Ÿ¡ ¬®£¬®¦¡Ÿ£°ž¬®±²¬®¡¡¢ž¯
¥°¦¡Ÿ¤Ÿ¡¬®¦ ðŸž§Ÿª¢ê ¢¡ ¢ž¤¬®¬®ìì¬®±²Ÿ¦³ ì° � ¬®ð°¬¡ ¨ §žŸé° Ÿª°¬¡: ò¢žéŸ­ó¡¢ž°
«Ÿžû¦Ÿ¡ ©°� ¬®ð°¬¡ ¢ìŸ¡Ÿ¤¡¢ž¬é ¥°¦¡Ÿ¤Ÿ¡¬®¦ ð³Ÿìé¢ê ¢¡ ‚.•.ŽŸžŸ¬®«¨¯,
•.™.™Ÿ¤¤Ÿé¢¡¯, Ž.‡.˜¬£°¡£¤°¡ ¨ ‡.‚.Ž¬®ð¦°¡¯:

“žŸ¦³Ÿž¡¢ž°  ì¦Ÿ¤Ÿê¦Ÿ¡ ¤Ÿ¦ ñŸžðŸžŸ¡¡¢ž¬®¦ ³¢žéŸ­ó¡¢ž° ¡£ ¢ª¦Ÿ¡
ñž¬ª¢£¡¢ž° ¬®£¬®¦¡Ÿ£°ž¬®±²¬®¡¡ °žŸ¤Ÿ¡Ÿªé¬®¦ ëí ¢ê¡¢ê¬é ¥¬£ó° £Ÿ¥¦Ÿ¡Ÿ²°¡
ñì ¬ž¬®±²¬®¡°ª: ‚²£ ³¡Ÿ§ŸéŸî¬®¦ ŸîŸ¡ÿ¡Ÿ¡¬®¦ ¢¡ ™.‚.™Ÿ£ ¤¬é°, ‚.–.•ŸþŸ ž²Ÿ¡°,
•.„.—Ÿñ«¢¡¤¬é° ¨ –.‡.›Ÿ¦¬é° ¤Ÿ ŸžéŸ­ ¬®£¬®¦¡Ÿ£°ž¬®±²¬®¡¡¢ž¯:

•¬£Ÿ¡ó°  Ÿ¡¬ì¬®¡Ÿ¤¬®±²Ÿ¡ ¬ž¬«¦Ÿ¡ ¬®ìì¬®±²Ÿ¦³ ¤Ÿ ŸžéŸ­
¬®£¬®¦¡Ÿ£°ž¬®±²¬®¡¡¢ž° ¦° ¦Ÿ£¯ é¢žŸ³¢ž¬®¦ ü ¥°©ž¬ žŸ¡£ñ¬ž °¡ (µ¡«¬®¦Ÿ²°¡ ¤Ÿ¦ ¬þ
µ¡«¬®¦Ÿ²°¡): ‹þ µ¡«¬®¦Ÿ²°¡ ¥°©ž¬ žŸ¡£ñ¬ž ¬®¦ ¤Ÿž¢ê° ë ŸîŸ¡ÿ¡Ÿª¡¢ê ‚.‰.ƒ¬®� °¡°,
‚.™.Ž¬®ñž°¡° ¨ •.„.Ž¡¬ž¬ð° ¤Ÿ ŸžŸ­ ¬®£¬®¦¡Ÿ£°ž¬®±²¬®¡¡¢ž¯:

•Ÿ Ÿ¤Ÿ²°¡ ³¢žéŸ­ó¡¢ž° ðÙ¢êó° ¬ž¬«¦Ÿ¡ ¥Ÿ¦Ÿž ŸîŸïŸž¤éŸ­ ³Ÿ¡Ÿÿ¨¢ž¯
¥°¦¡Ÿ¤Ÿ¡¬®¦ ¤°£Ÿë¦ñ°ž°¤ ¤Ÿ¦ ë¦ñ°ž°¤ ¢¡: ‚îŸï°¡ Ÿ«´Ÿ Ÿ¡ó¡¢ž°ª Ÿ¡¥žŸû¢«  ü
¡«¢ê –.‡.›Ÿ¦¬é°, •.†.–¬¡þŸž¬é°, ‡.‡.—¨°° ¨ ¦° «Ÿžó Ÿ²ê¥¢ì°¡Ÿ¤¡¢ž° ¤¬ì¦°ª
£ ŸªéŸ­ ¥Ÿ«éŸž¤Ÿ²°¡ Ÿž Ÿ¥Ÿ² ¬®±²¬®¡¡¢ž:

òŸª° ¡«éŸ­ ³Ÿ¡Ÿÿ¨¢ž°ª ¥Ÿ Ÿ¤Ÿ²°¡ ³¢žéŸ­ó¡¢ž° ¢êó° ¬ž¬«¦Ÿ¡ ¥Ÿ¦Ÿž ¤Ÿ¡
¡Ÿ¨ Ÿ²ê ³Ÿ¡Ÿÿ¨¢ž, °¡þñ¢£, � ž°¡Ÿ¤í ‡.•.Šì°ŸðŸž¬é°, •.‚.•Ÿ¡¬¡°, ˜.‚.ò¢¡§¬ê©°,
•.•.˜¬¦Ÿ¡¬é£¤°° ¨ Ÿ²ê¬ª:

Šéž¬ñŸ¤Ÿ¡ ¨ Ÿ¦¢ž°¤²Ÿ¡ ¥¢ Ÿð¬ ¬ì¡¢ž°ª ¤Ÿž¢ê° ¡«¢êí ‚.›¬¤ê°þ°,
•.‚.ü²¡« ¢²¡°, ˜.‰¢ ž¬ê°°, „.™.•¬¦£ž¡° Ÿ«´Ÿ ¬®±²¬®¡¡¢ž¯:

ò¢žéŸ­ó¡¢ž° §¬®¦ŸžŸ²°¡ ¢êó°  ¢£Ÿ¤Ÿ¡ ¬ž¬«¬®¦¯ -´°£  ³Ÿž©Ÿ¡¬®¦ ü ¯¡±Ÿª¬ì
¢ž¨¬®²±° ³Ÿð¦ŸðŸ¡¬®±²Ÿ¡ ¨ «Ÿžû¦Ÿ¡ ³¡¬®²±° ý¬ý¬´Ÿ¤°¬®±²Ÿ¡ ñŸ µŸî¬é (Š.™¢²¢ž-
‰¢ ¢ž, ‡.‡.—¨°, •.‚.ü²¡« ¢²¡, •.•.–žŸ � -Š.˜. � ì¬ž � ìê¬®):

„¢êŸéŸ²°¡ ¥¬£ó¢ž°  Ÿ¡¬ì¬®¡Ÿ¤¬®±²Ÿ¡ ¬ž¬«¦Ÿ¡ ¢ìŸ¡Ÿ¤¡¢ž¯ (™.‚.™¬£ ¤¬é,
„.™. � ê¢²«¦Ÿ¡, ƒ¬®.ò.•°¡¬§žŸ©¬é, ‡.‡.•¢ž´¢¬®ê°ÿ¢, � .–.†Ÿ °«é°ê°, •.‡.•¨ïŸÿ¢)
¥Ÿ¦¢¦Ÿ Ÿ³Ÿž £Ÿ¤ŸéŸ±°é ¢¡, °¡þ¯ ¥°¦¡Ÿ¤Ÿ¡¬®¦ ñŸ²¦Ÿ¡Ÿé¬žéŸ­ ë Ÿ²¡
¥Ÿ¡§Ÿ¦Ÿ¡ó¬é, ¬ž Ÿ²© ¥¬£Ÿ¡ó¡¢ž¬®¦ ïžŸ³¢ž¬®¤¡¢ž° «Ÿžû¦Ÿ¡ ¦¢´Ÿ¡°ð¦¡ Ÿ¦¢¡Ÿ³Ÿž©¡
¬® ó°þ¬®£¬®¦¡Ÿ£°žéŸ­¡ ë °¡þñ¢£  ¢£Ÿ¤Ÿ¡, Ÿ²¡ñ¢£ ëê§¬ž­¡Ÿ¤Ÿ¡ Ÿî¬®¦¡¢ž¬é:
•Ÿ ¤Ÿñ¢£ ¤Ÿž¨¬ž ë ¡«¢ê‡.•.Šì°ŸðŸž¬é° ¤¬ì¦°ª ¥°¦¡Ÿ©žŸ­ £¢êŸéŸ²°¡ ¥Ÿ²¤Ÿ¤Ÿ¡
©ñž¬ª° (•.–.„Ÿ¡¬²Ÿ¡, ™.•.š¬é²Ÿ¡, †.Š.‘ŸðŸž²Ÿ¡, ˜.•.‚£Ÿ ž²Ÿ¡, ˜.•.…¢ž-
™°¡Ÿ£²Ÿ¡) ¨ ¥Ÿ¤Ÿ£¢êŸéŸ²°¡ ¡¬ž ¤Ÿî¬®²ª¡¢ž° ý¬žÿŸžŸžŸ¤Ÿ¡ ¥¢ Ÿð¬ ¦Ÿ¡ ¨
¥Ÿ«éŸž¤° ¦¢±¬©¡¢ž° ¦«Ÿ¤¦Ÿ¡ (•.–.„Ÿ¡¬²Ÿ¡, ‰.•.òŸêï²Ÿ¡) Ÿ«´Ÿ Ÿ¡ó¡¢ž¯:
“žŸ³¢ž¬®¤¡¢ž° ¤¬® Ÿ¤¦Ÿ¡ ¢ž¨¬®²±¡¢ž° ¨ ¥¬®¡Ÿ¬ì¬ì¦Ÿ¡ ¥¢ ¨Ÿ¡ó¬é ŸîŸïŸª¬ì
ÿ¨Ÿý¬´¬®±²¬®¡¡¢ž° ¬®£¬®¦¡Ÿ£°ž¦Ÿ¦³ ð³Ÿìé¢ê ¢¡ •.†.–¬¡þŸž¬é¯, ™.‚.•¢ê°¤Ÿ¡¬é¯,
•.„.—Ÿñ«¢¡¤¬é¯, ‚.•Ÿ°©¬¡ ¨ «Ÿ  Ÿ²ê ¥¢ì°¡Ÿ¤¡¢ž:
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ò¢žéŸ­óŸ²°¡ ¤¬® Ÿ¤¬®¦¡¢ž° ¥¢ ¯¡±Ÿª «Ÿžû¦Ÿ¡ ¬®£¬®¦¡Ÿ£°ž¬®±²¬®¡¡¢ž ¢¡
¤Ÿ Ÿžé¢ê ‡.‡.—¨°°, •.†.–¬¡þŸž¬é°, •.™¤ž þ²Ÿ¡° ¨ ‚.€¬þŸž²Ÿ¡° Ÿ«´Ÿ Ÿ¡ó¡¢ž¬®¦:

–¢ Ÿ²°¡ ¯¡©êŸ²¡Ÿ¤Ÿ¡ ¤Ÿî¬®ªéŸ­ó¡¢ž° é¢ž¨° ³°¢ � ¬®¦ ¤¬® Ÿ¤é¬ì
ïžŸ³¢ž¬®¤¡¢ž° ¥Ÿ£ Ÿ éŸ­ £Ÿ¥¦Ÿ¡Ÿ²°¡ ¦Ÿ¤¢ž¨¬®²±° ±¢ó¬®±²Ÿ¡ ¬ž¬«¦Ÿ¡ ¦¢±¬©¡¢ž° ¨
ŸîŸïŸž¤¡¢ž° ¦¢­ ¦Ÿ£¯ £ Ÿªé¢ê ¢¡ ³¡Ÿ¤Ÿ¡ ¨ ý¬žÿ¡Ÿ¤Ÿ¡ ¥¢ Ÿð¬ ¬®±²¬®¡¡¢ž°
Ÿž©²¬®¡ó¬®¦:•žŸ¡ó ¥°¦¡Ÿ¤Ÿ¡¬®¦ ñŸžð Ÿž Ÿ¥Ÿ² ¬®±²¬®¡¡¢ž ¢¡ ¨ ¥Ÿ«é° þ¢¡ Ÿî¡¬®¦
¢ž¨¬®²±° éžŸ Ÿð©¬ì §¬ž­¬¡¡¢ž° ¦¢­Ÿ¦Ÿ£¡¬®±²¬®¡¯ (•.Š.‚¡¬® � ž°¡°, ‰.‡.„Ÿê¡°¤¬é°,
‡.‡.•¢ž´¢¬®ê°ÿ¢°, ‹®.˜.™°žðŸðŸ©¢° ¨ Ÿ²ê¡):

—¢î¡Ÿ²°¡ §¢ ¢ž° ïž¯¡©¬®¡°þ¡¢ž°¡ ¥Ÿï¬ž©¬ì ¥°©ž¬ ¢´¡°¤Ÿ¤Ÿ¡
¤Ÿî¬®ªéŸ­ó¡¢ž° ±é°¡ ¢¡ ©Ÿ£é¬®¦ ¡Ÿ¨ µ¡«¬®¦Ÿ²°¡ §žŸé° Ÿª°¬¡ °¡ó¡Ÿ¥¬£
´¬ì¬éŸ¤Ÿ«Ÿž¢ž¡ ¬® •üŽ-¢ž°  ¬®ž³°¡Ÿ²°¡ ïžŸ Ÿž¡¢ž¯: „¬®²¡ ´¬ì¬éŸ¤Ÿ«Ÿž¢ž°
¥°©žŸéê°¤Ÿ¤Ÿ¡ î¢û°¦¡¢ž° ý¬ý¬´¬®±²¬®¡¡¢ž¯ ¦¢­Ÿ¦Ÿ£Ÿ¦³ °žŸ¤Ÿ¡Ÿªé¬®¦ ¢¡
é¢žï°¡¡¢ž°£ éžŸ  ¢ìŸ©žé¬ì ýŸ¤Ÿ¡¡¢ž° ¦°ï¬ª¬é (µ²¬®ìŸé¬ž¬®¦¡¢ž° éžŸ,  ¬®ž³°¡°
¦¬® ó¬®¦ ¨ Ÿ²ê¡): Šêó¯ ¤Ÿž§Ÿé¬ž¢ê¬® ¡ñŸ Ÿ¤¬é ýŸ¤Ÿ¡¡¢ž° ©ž¬£¢êŸé¬ž¬®¦¯
¥°©žŸéê°¤Ÿ¤Ÿ¡ ¥ŸžéŸ­° ŸîŸïŸª¦Ÿ¡ ñŸ µŸî ë ©Ÿî¡¬®¦:

•°©žŸéê°¤Ÿ¤Ÿ¡ ¥ŸžéŸ­° Ÿð©¢ª¬®±²¬®¡¯ ñŸžðŸ³Ÿ¡¢ê¬® ¡ñŸ Ÿ¤¬é £¬®²¡
Ÿ«´Ÿ Ÿ¡ó¬®¦ ó¡¡Ÿž¤é¬®¦ ü ¦Ÿ£¡Ÿ§° Ÿ¤Ÿ¡ §žŸ¤Ÿ¡¬®±²Ÿ¡ ¦¢ï ¥Ÿ² ¡°
©ž¬£¢êŸé¬ž¦Ÿ¡ ¢ž¤¬®©Ÿ£Ÿ¤Ÿ¡ ©¢ñó:

‚²£ ¢ž¤¬® ©¢ñó¢ž¯ §¬ž­¡Ÿ¤Ÿ¡¬®¦ ¤°žŸî¬®±²¬®¡ þ¬®¡¢¡ ¤Ÿž§Ÿé¬ž¦Ÿ¡
 ¢´¡°¤Ÿ¤Ÿ¡ ³Ÿž©¬®±²¬®¡¡¢ž° ñŸ µŸî¬é: „Ÿ¤Ÿ²¡ £žŸ¡ª ¬®£¬®¦¡Ÿ£°ž¬®±²Ÿ¡
Ÿž©²¬®¡ó¬®¦ £ Ÿªé¬®¦ ¢¡ ¬žŸ¤Ÿ¤Ÿ¡ ¨ óŸ¡Ÿ¤Ÿ¤Ÿ¡ ³¡¬®²±° ¤Ÿž¨¬ž °¦Ÿª¬®±²¬®¡¡¢ž
µ¡«¦Ÿ¡ ¨ ¢êó°ý¬ý¬´¬®±²¬®¡¡¢ž° é¢ž³¢ž²Ÿê:

‚²¡¬®Ÿ¦¢¡Ÿ²¡°é ¥Ÿ¦Ÿî¬ Ÿ¤° ó¡¡Ÿž¤¢¡ó é¢ž¬¥°«²Ÿê ©¢ñó¢ž¯ ¥°©žŸéê°¤Ÿ¤Ÿ¡
î¢û°¦° ý¬ý¬´¬®±²Ÿ¡ ›¡°©¢ž-ò¢žû¢ž¬¡° §žŸ � °¤Ÿ¤Ÿ¡ ¦¢±¬©¬é: „¬®²¡ ¦¢±¬©¯ ¢¡±Ÿ©ž¬®¦
ë ýŸ¤Ÿ¡° ©ž¬£¢êŸé¬ž¦Ÿ¡ ûŸ¦Ÿ¡Ÿ¤ ªŸ¡¤ŸªŸ­ ñŸ¥° ¥Ÿ¦Ÿž ¬®¡¢¡Ÿê ´¬ì¬éŸ¤Ÿ«Ÿž° ¨
¤Ÿž§Ÿé¬ž¬ì £ŸžóŸé¬ž¦Ÿ¡ ³¡¬®±Ÿ§ž¢ž¯:

€Ÿ¡° ¬ž ¥°©žŸéê°¤Ÿ¤Ÿ¡ ¥ŸžéŸ­¡ Ÿê°óŸ²°¡ ³¡¬®²±° ¢ž¨¬®²± ë,°£¤ µ¡«¦Ÿ¡ ¨
ŸžŸ§¬®±²Ÿ¡ ¤Ÿñ¡ Ÿž Ÿ¥Ÿ² é¬®¦ ë †.Š. � ¬®¤¬é£¤¬®¥Ÿ² ¡° ³Ÿ¡Ÿÿ¨¬é, ŸñŸ
ûŸ¦Ÿ¡Ÿ¤° ªŸ¡¤ŸªŸ­ ñŸ¥°¡ ¥°©žŸéê°¤Ÿ¤Ÿ¡ î¢û°¦¯ ³¡¬®±Ÿ§ž¬ì ¤¢ ¯ Ü-Ý
¬®ììŸ¡¤²¬®¡ ¤¬¬ž©°¡Ÿ Ÿ²°¡ ¥Ÿ¦Ÿ¤Ÿž§¬®¦ ñ¢ ó ë § ¡é° £ŸžóŸé¬ž¦Ÿ¡  é²Ÿê ñŸ¥° ¨
Ÿê°óŸ²°¡ ³¡¬®±Ÿ§ž¢ž° ¥Ÿ ¬®¦¬é:

–žŸ � °¤Ÿ¤Ÿ¡ ¤Ÿî¬®ª¬®¦¡¢ž° é¢žê¬®­¬®±²¬®¡°ª ñŸžðé¬®¦ ë, ¬ž µ¡«¦Ÿ¡
³ŸžÿžŸª¦Ÿ¡  ¢£Ÿ¡¤²¬®¡°ª ¤ žéŸ­ó° §­Ÿ²°¡ � ž¢¡ó¬é ý¬ý¬´¬®±²¬®¡¯ §¢žŸ©Ÿ£¢ê° ë
¢êó°§­Ÿ²°¡ � ž¢¡ó¬é ý¬ý¬´¬®±²Ÿ¡ ¡¤Ÿ ¦Ÿ¦³:

Šž¤ž¬ž© §ê´¬®¦ ¡¢ž¤Ÿ²Ÿªé¬®¦ ¢¡ ê¢î¡Ÿ²°¡ ¥¬®¡¢ž¬®¦¥¬£Ÿ¡ó° ïžŸ³¢ž¬®¤Ÿ²°¡ s
¥Ÿ§¢ªéŸ­¬®±²Ÿ¡ (¥¬£Ÿ¡ó°  Ÿ¡¬ì¬®¡Ÿ¤¬®±²¬®¡) ¬ž¬«¦Ÿ¡ ¥Ÿ¦Ÿž ¤Ÿ ŸžéŸ­  ¢£Ÿ¤Ÿ¡
¦«Ÿ¤¬®¦¡¢ž¯: •žŸ¡ª¬®¦ � § Ÿ§¬ž­¢ê¬é ý¬žÿ¡Ÿ¤Ÿ¡ ¥¢ Ÿð¬ ¬®±²¬®¡¡¢ž° Ÿž©²¬®¡ó¡¢ž¯
¤Ÿñ ë ¥Ÿ£ Ÿ é¬®¦ ¥¬£Ÿ¡ó°  Ÿ¡¬ì¬®¡Ÿ¤¬®±²Ÿ¡ ¨ ©žŸ ¦¢­¬®±²¬®¡¯ ñŸ²¦Ÿ¡Ÿé¬ž¬ì
ñŸžŸ¦¢ ž¢ž° ¦°ï¨:

“žŸ³¢ž¬®¤¡¢ž° «Ÿžû¬®¦¯ ÿ¨Ÿé¬žé¬®¦ ¨ ¯¡±Ÿ¡¬®¦ 3 §¬ž­¬¡¡¢ž° ¥¬£Ÿ¡ó°, ¥¬®¡° ¨
³¢žéŸ­ó¡¢ž° ¦« Ÿ¤Ÿ¡ ý¬´Ÿð©¢ª¬®±²Ÿ¡ ñŸ²¦Ÿ¡¡¢ž¬®¦: •¬£Ÿ¡ó° ïžŸ³¢ž¬®¤Ÿ²°¡
¥Ÿ§¢ªéŸ­¬®±²Ÿ¡ ¬ž¬«¦Ÿ¡  ¢£Ÿ¤Ÿ¡ ¬® ý¬žÿ¡Ÿ¤Ÿ¡ ¬®£¬®¦¡Ÿ£°ž¬®±²¬®¡¡¢ž° ¨
³Ÿ¡Ÿÿ¨¢ž° é¢žê¬®­¬®±²¬®¡¡¢ž°¥°¦Ÿ¡ éžŸ ¯¡ žé¢ê ¢¡ s ¦¢­¬®±²¬®¡¯ ñŸ²¦Ÿ¡Ÿé¬ž¬ì
Ÿ²© 3 §¬ž­¬¡¡¢ž° ¥°©žŸéê°¤Ÿ¤Ÿ¡, ¥Ÿ °¤ŸþŸýŸ¤Ÿ¡ ¨ � °ð°¤Ÿ¦¢´Ÿ¡°¤Ÿ¤Ÿ¡
ñŸžŸ¦¢ ž¢ž¯. ¤¢¡©Ÿ¡° ¤ žéŸ­ó° ¦°ï°¡ ¨ ©°¡Ÿ¦°¤Ÿ¤Ÿ¡ ŸžŸ§¬®±²¬®¡¡¢ž¯ (V ¨ V.),
¥¢ì¬®¤° ¨ ¤¬«  ¦Ÿ£¡°¤¡¢ž° ´ ¬®±²¬®¡¡¢ž¯ (p ¨ ¶Ù), ïžŸ³¢ž¬®¤¡¢ž° ¤Ÿð¦°
¥Ÿ °¤ŸþŸýŸ¤Ÿ¡ ³¡¬®±Ÿ§ž¢ž¯ ¦°ï°¡ ¤«îŸ²°¡  žŸ¦Ÿ§°­¡ ¬® ´Ÿî¡¬®ž©¬®¦
¦Ÿ£¡°¤¡¢ž° Ÿ¡¥Ÿ¦ŸþŸý ³Ÿ«´¦Ÿ¡ §¬ž­Ÿ¤°ª¯ (d ¨ j), ¥¬®¡° ¥Ÿ Ÿ¤° ±¢ó¬®±²¬®¡¯¨
¥¬®¡° ´¬ž©¬®³¬ž©¬®±²¬®¡¡¢ž° ¦°ï°¡ þŸý¯ (io ¨ A): ò¢žéŸ­ó¡¢ž° «Ÿžû¬®¦¡ ¬®©žŸ¡ª

¥Ÿ °¤ŸþŸýŸ¤Ÿ¡ ³¡¬®±Ÿ§ž¢ž¡ ¬®£¬®¦¡Ÿ£°ž¬ì ¦° «Ÿžó ¥¢ì°¡Ÿ¤¡¢ž° (‡.•.Šì°ŸðŸž¬é,
™.†.ò¬®´°¡, ”.Š.„°žª´¬®êŸéŸ ¨ Ÿ²ê¡) ¤¬ì¦°ª ¯¡©¬®¡éŸ­ ë ¬žñ¢£ ¥Ÿ °¤ŸþŸýŸ¤Ÿ¡
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¯¡©¥Ÿ¡¬®ž ñŸžŸ¦¢ ž ¥Ÿ¦Ÿž¢ê é¢ž¯ ¡«éŸ­ 2 ¦¢­¬®±²¬®¡¡¢ž° ¥ŸžŸ³¢ž¬®±²¬®¡¯:
‚²£ñ°£¬é, ¥¬£Ÿ¡ó° ¥Ÿ§¢ªéŸ­¬®±²¬®¡¯, ¤Ÿ´éŸ­ °ž ¦¢­¬®±²¬®¡¯ ñŸ²¦Ÿ¡Ÿé¬ž¬ì
ñŸžŸ¦¢ ž¢ž°ª, ¤Ÿž¢ê° ü ¡¢ž¤Ÿ²Ÿª¡¢ê ¥¢ ¨²Ÿê � ¬®¡¤ª°Ÿ²°  ¢£ó¬é.

s=f(v,y.,p,pr d : (1)

™° óŸ¡° ý¬ý¬´Ÿ¤Ÿ¡¡¢ž°ª ¤Ÿ´éŸ­ ¦¢­¬®±²Ÿ¡ ¬ž¬«¦Ÿ¡ ¥ŸéŸ£Ÿž¦Ÿ¡  ¢£ó¯
£ Ÿ¡Ÿê¬® ¥Ÿ¦Ÿž � § Ÿ§¬ž­é¢ê ³¡Ÿ¤Ÿ¡ §° ¬®±²¬®¡¡¢ž¬®¦ êŸ²¡ ¤°žŸî¬®¦ £ ŸªŸ­
¦Ÿ±¢¦Ÿ °¤Ÿ¤Ÿ¡ ¦¢±¬©¯, ¯£  ¬ž° ý¡ žé¬ì � ¬®¡¤ª°Ÿ¡ ¡¢ž¤Ÿ²Ÿªé¬®¦ ë
ý¬ý¬´Ÿ¤Ÿ¡¡¢ž° Ÿ£ °µŸ¡¡¢ž° Ÿž Ÿ©ž²Ÿê°  ¢£ó¬é: •¢ ¨Ÿ³Ÿž (1) � ¬®¡¤ª°¬¡Ÿê
¤Ÿñ¯ ¤Ÿž¢ê° ¡¢ž¤Ÿ²Ÿª¡¢ê ¥¢ ¨²Ÿê Ÿ£ °µŸ¡Ÿ²°¡ ¥ŸéŸ£Ÿž¦Ÿ¡  ¢£ó¬é.

- K,v'v. p�(, -p)(.).).).). (2)

‚²£ ¥ŸéŸ£Ÿž¦Ÿ¡ Ÿ£ °µŸ¡Ÿª¬®²ª¢ž¯ ¬ž¬«é¬®¦ ¢¡ ¥ŸéŸ£Ÿž¦Ÿ¡ Ÿï ¨ ÿŸ´
¦Ÿ£¢ž° ¥Ÿ¦ŸñŸ Ÿ£´Ÿ¡ � °ð°¤Ÿ¤Ÿ¡ ¦¢­¬®±²¬®¡¡¢ž° þŸý¬ìŸ¤Ÿ¡¬®±²¬®¡¡¢ž°
¥ŸéŸ£Ÿž¢ª¦Ÿ¦³: •ŸéŸ£Ÿž¦Ÿ¡ ¦¢ï Ÿî¤Ÿ ñŸžŸ¦¢ ž¢ž¯ ¡¢ž¤Ÿ²Ÿª¡¢¡ó ¦¢´Ÿ¡°¤Ÿ²°
¢ž¢ó ¥°¦¡Ÿ¤Ÿ¡ ¦¢­¬®±²¬®¡¡¢ž°í ðŸ¡§éŸ­° (M), ¢ž¤Ÿž¬®±²Ÿ¡ (L) ¨ ûŸ¦Ÿ¡Ÿ¤° (T)
þŸý¬ìŸ¤Ÿ¡¬®±²¬®¡¡¢ž° ¦°ï¬ª¬é.

Ì)
(2+1=0
(x+y-32-3/+÷+==0: (4)
(x+y=0

‚¤¡¥Ÿ²  ë, ¬ž (4) ¥ŸéŸ£Ÿž¬®¦¡¢ž° ¥Ÿ¦Ÿ¤Ÿž§° ¦°ï¬ª¬é þ¢¡ó ¤Ÿž¬ì ¦°Ÿžû¢ó
¬ž¬«¢ê ³¬ê¬ž é¢ª Ÿ¡¥Ÿ² ¡¢ž¯: —¬®­¦Ÿ¡ ¥Ÿ¦Ÿž ¤°žŸî¢¡ó þŸý¬ìŸ¤Ÿ¡¬®±²¬®¡¡¢ž°
 ¢£¬®±²Ÿ¡ ¦¢ï ¥Ÿ² ¡° << ±¢¬ž¢¦¯>>: •Ÿ¦ŸÿŸ²¡ é¢žï°¡°í þŸý¬ìŸ¤Ÿ¡ ¬® ¥Ÿ 
ý¬ý¬´Ÿ¤Ÿ¡¡¢ž°ª ¤Ÿ´éŸ­ � ¬®¡¤ª°Ÿ²° ý¬´Ÿž¢¡ ¤Ÿž¢ê° ë £ Ÿ¡Ÿê ¬®+]-k ±é¬é
þŸýŸð¬®ž¤ ¤¬¦ñê¢ó£¡¢ž¬é ¤Ÿð¦éŸ­ ¥Ÿ¦Ÿžû¢ó � ¬®¡¤ª°Ÿ, ¬ž ¢ì n+] ±é¬®¦ ¥Ÿ«é°
Ÿî¡é¬®¦ ¡Ÿ¨ ¬ž¬¡é¬ì � ¬®¡¤ª°Ÿ¡, °£¤ -¡  é²Ÿê ¦°Ÿé¬ž¡¢ž° ¥Ÿ¦Ÿ¤Ÿž§¬®¦ þŸý¦Ÿ¡
Ÿ¡¤Ÿ´ ¦°Ÿé¬ž¡¢ž° ±°é¡ ë:‹®£¬®¦¡Ÿ£°žé¬ì ´¡©ž° ©¢ñó¬®¦ ¬®Ÿžû¢ó¯ ¥ŸéŸ£Ÿž ü (1)
¥ŸéŸ£Ÿž¦Ÿ¡ Ÿï ¦Ÿ£¬®¦ § ¡é¬ì ñŸžŸ¦¢ ž¢ž° ±é°¡í ²¬±, °£¤ Þ -¡ þŸý¦Ÿ¡ Ÿ¡¤Ÿ´
¦°Ÿé¬ž¡¢ž° ±°é¡ ë,Ÿ²£°¡ó¡í K=3:

•¢ ¨Ÿ³Ÿž, ¥Ÿ¦ŸÿŸ²¡ ±¢¬ž¢¦°, þŸý¬ìŸ¤Ÿ¡¬®±²¬®¡ ¬®¡¢ª¬ì (2) ¥ŸéŸ£Ÿž¦Ÿ¡
ý¬´Ÿž¢¡ ¤¬®¡¢¡Ÿ¡ó ¥°¡§ þŸýŸð¬®ž¤ ¥ŸžŸ³¢žŸ¤ª¬®±²¬®¡¡¢ž¬é (þŸý¬ž¬«°þ¡¢ž¬é)
ñŸ²¦Ÿ¡Ÿé¬žéŸ­ ¥¢ ¨²Ÿê � ¬®¡¤ª°¬¡Ÿê ¥ŸéŸ£Ÿ

f(r,,7y,My,M;)=0,- (5)
¥Ÿ¦ŸÿŸ²¡ ¡¬®²¡ ¬ ±¢¬ž¢¦°í ¨ þŸý¬ž¬«°þ¡¢ž°ª ²¬®žŸóŸ¡þ²¬®ž°  ¢£ó¯ (1)

� ¬®¡¤ª°¬¡Ÿê ¤Ÿñ¬®¦ ¢ìŸ­ ²¬± ý¬ý¬´Ÿ¤Ÿ¡¡¢ž° «Ÿžó°ª ñŸžð¢ê¬® ¥Ÿ¦Ÿž ¬žñ¢£
§ê´Ÿé¬ž ñŸžŸ¦¢ ž¢ž ¯¡ žé¬®¦ ¢¡ó ¥¬£Ÿ¡ó°, ¥¬®¡° ¨ ïžŸ³¢ž¬®¤¡¢ž° Ÿ²¡ ³¡¬®±Ÿ§ž°þ
ñŸžŸ¦¢ ž¢ž¯, ¬ž¬¡ó ñŸž¬®¡Ÿ¤¬®¦ ¢¡ ¡Ÿ¨ þŸý¬ìŸ¤Ÿ¡¬®±²Ÿ¡ ¥°¦¡Ÿ¤Ÿ¡ ¦°Ÿé¬ž¡¢ž:
•¬£Ÿ¡ó° ©¢ñó¬®¦ ©Ÿ ¤¢¡©Ÿ¡° ¤ žéŸ­ó° ¦°ï°¡ ŸžŸ§¬®±²¬®¡¡ ë, ¥¬®¡° ©¢ñó¬®¦í
´¬ž©¬®³¬ž©¬®±²¬®¡¡¢ž° ¦°ï°¡ A þŸý¯, ³¢žéŸ­ó¡¢ž° ©¢ñó¬®¦í ïžŸ³¢ž¬®¤¡¢ž°
´ ¬®±²¬®¡¯ ¥¢ì¬®¤¬®¦í ØÙ-p: ƒ¬®žŸóŸ¡þ²¬®ž þŸý¬ž¬«°þ¯ £ Ÿ¡Ÿê¬® ¥Ÿ¦Ÿž Ÿ²£ 3
§ê´Ÿé¬ž ñŸžŸ¦¢ ž¢ž° ¥¢  ¥Ÿï¬ž©Ÿ³Ÿž é¢žªé¬®¦ ë (1) � ¬®¡¤ª°¬¡Ÿê ¥ŸéŸ£Ÿž¦Ÿ¡ ¦¢ï
¦¡ŸªŸ­ 4+1 ¦¢­¬®±²¬®¡¡¢ž°ª ¦¢¤¯, Ÿ²© ±é¬®¦í s � ¬®¡¤ª°Ÿ¡: � ž°¡Ÿ¤ ¬®þŸý¬ž¬«°þ¯
£ Ÿ¡Ÿê¬® ¥Ÿ¦Ÿž ¤Ÿž¬ì ¢¡ó §ž¢ê¥¢ ¨²Ÿê � ¬®¡¤ª°¬¡Ÿê ¤Ÿñ¯.

f(r,)= f(v,pÙ-p,4,s), (6)
¬ž¯ ¡¢ž¤Ÿ²Ÿªé¬®¦ ëŸ£ °µŸ¡¡¢ž° Ÿž Ÿ©ž²Ÿê°  ¢£ó¬é.
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¬® -p)" A-'s: (7)
„ ŸªéŸ­ (7)¥ŸéŸ£Ÿž¬®¦¯ ¡¢ž¤Ÿ²Ÿª¡¢¡ó þŸý¬ìŸ¤Ÿ¡¬®±²Ÿ¡  ¢£ó¬é.(L) (/)"

=(Ù) (8)
¬ž°ª ¤¬®¡¢¡Ÿ¡óí

M"L" (9)
•ŸéŸ£Ÿž¦Ÿ¡ Ÿï ¨ ÿŸ´ ¦Ÿ£¬®¦ § ¡é¬ì ¡¬®²¡ ¦¢­¬®±²¬®¡¡¢ž° Ÿ£ °µŸ¡Ÿª¬®²ª¢ž°

¥ŸéŸ£Ÿž¢ª¬®¦¬é ¤£ Ÿ¡Ÿ¡ó

(-y=0
(10)

=0
•ŸéŸ£Ÿž¬®¦¡¢ž° (10)¥Ÿ¦Ÿ¤Ÿž§° ê¬®­¬®¦°ª ¥¢ ¨¬®¦ ë, ¬ž x,=0,ß,=0, =0:

‚²£°¡ó¡í ŸîŸï°¡ þŸý¬ž¬«°þ¯ ¥¬£Ÿ¡ó°  Ÿ¡¬ì¬®¡Ÿ¤¬®±²Ÿ¡ þŸý®ð¬®ž¤¦¢­¬®±²¬®¡¡ ë.
=$: (11)

†¬®²¡ ¤¢žñ ¥Ÿï¬ž© 4 þŸý¬ž¬«°þ¡¢ž° ¥Ÿ¦Ÿž £ Ÿªé¬®¦ ¢¡ ¥¢ ¨²Ÿê  ¢£ó¢ž¯.
V.

(12)

ë: (13)
ØÙ-Ø
- (14)
Aj

=io: (15)
‚²£ñ°£¬é, 8 ý¬ý¬´Ÿ¤Ÿ¡¡¢ž¬é ÿ¨Ÿé¬žé¬ì (1) � ¬®¡¤ª°¬¡Ÿê ¤Ÿñ° ý¬´Ÿž¢¡,

¥Ÿ¦ŸÿŸ²¡ (5)¥ŸéŸ£Ÿž¦Ÿ¡, £ ŸªŸ¡ó ¥¢ ¨²Ÿê 5 þŸý¬ž¬«°þ¡¢ž° � ¬®¡¤ª°Ÿ¡.

s=f(v. (16)ØÙ-ØAj
•¢žï°¡¯, ¥Ÿ¦ŸÿŸ²¡ é¢ž¯ «ŸžŸ©žéŸ­ ¦¢±¬©°, ¤Ÿž¢ê° ë ¡¢ž¤Ÿ²Ÿª¡¢ê ¬žñ¢£ 5

þŸýŸ¡°«¢ž° ª¬®ª°þ¡¢ž° Ÿž Ÿ©ž²Ÿê.

s=K,(:) (o,"
(pr-p)

(17) ¥ŸéŸ£Ÿž¦Ÿ¡ ¦¢ï …-° ¦¢­¬®±²¬®¡¯ ñŸ²¦Ÿ¡Ÿé¬ž¬ì 4 þŸý¬ž¬«°þ¡¢ž°ª ¦¢¤¯

¥¬£Ÿ¡ó¬é  Ÿžé¬ì ïžŸ³¢ž¬®¤¡¢ž° ¥ŸžŸ³¢žŸ¤Ÿ¡ ´ ¬®±²¬®¡¡ ëí a= –¢ ¢ž°

ïž¥ŸéŸó ŸéŸðŸ¡¡¢ž° µ¡«¬ì ¦Ÿ£¬®¦ §¢žŸ¤«î¬®¦ ¢¡ £°ê°ª°¬®¦Ÿ²°¡ ­Ÿ§¬®¦ ¬®¡¢ª¬ì
ŸñŸž¡¢ž¯, ¬ž¬¡ª ¤¦Ÿ´ó° ´ ¬®±²¬®¡¯ ¤Ÿð¦¬®¦ ë 2600-2700¤§/¦%: ™°ï°¡ ´ ¬®±²¬®¡¡
¯¡©¬®¡¢ê¬é 2650¤4/¦, ¦Ÿó¬®ž ïž° ¡¤Ÿ ¦Ÿ¦³ Ÿ²© ïžŸ³¢ž¬®¤¡¢ž° ¥ŸžŸ³¢žŸ¤Ÿ¡
´ ¬®±²¬®¡¯ £ Ÿªé¬®¦ ë ¥Ÿ£ Ÿ ¬®¡ ¨ ¥ŸéŸ£Ÿž 1.65: •¢ ¨Ÿ³Ÿž (17)
þŸý¬ž¬«°þŸ²°¡ ¥ŸéŸ£Ÿž¦Ÿ¡ ¦¢ï Ÿ²© ¦¢­¬®±²Ÿ¡ ß ª¬®ª°þ¬éŸ£ °µŸ¡¯ ¨£ ¥Ÿ£ Ÿ ¬®¡
ë, ¨ ¤Ÿž¢ê° ë ¡¢žŸî¢ê ¥Ÿ¦¢¦Ÿ Ÿ¤Ÿ¡¬®±²Ÿ¡ §¬ž­Ÿ¤ª° ¦¢ï: ‚²¡ ©¢ñó¬®¦, ¢ž³
¥¬£Ÿ¡ó¬®¦ Ÿî¤Ÿ ¢¡ ¤ŸéŸ²°¡ ¨ Ÿ²ê ¦Ÿ¡ž ¦Ÿ£¡°¤¡¢ž, ³¢žéŸ­ó¡¢ž° ¥ŸžŸ³¢žŸ¤Ÿ¡
´ ¬®±²¬®¡¯, ¤Ÿ´éŸ­ ¤ŸéŸ²°¡ ¦Ÿ£¡°¤¡¢ž° óŸ¡Ÿ¤°ª, ¥Ÿ£ Ÿ ¬®¡ ê°¡¢êþ° ¤Ÿž¬ì, ¨ ©žŸ
Ÿð©¢ª¬®±²¬®¡¯ñ¢ ó ë ¥Ÿ«é° Ÿî¡é°: •¢ ¨Ÿ³Ÿž, ¬žñ¢£ ¢êŸ¤¢ Ÿ²°¡ ¬ž¬¡é¬ì � ¬®¡¤ª°Ÿ
¯¡©¬®¡é¬®¦ ë (17) ¥ŸéŸ£Ÿž¦Ÿ¡ Ÿ²¡  Ÿž³¢žŸ¤¯, ¬ž¬®¦ ³¢žéŸ­ó¡¢ž° ¥ŸžŸ³¢žŸ¤Ÿ¡
´ ¬®±²¬®¡¯ ¥Ÿ£ Ÿ ¬®¡ ë.

((:)S=K,y.) io i
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•ŸéŸ£Ÿž¦Ÿ¡ ¥Ÿ¦ŸþŸý¬®±²Ÿ¡ þŸýŸð¬®ž¤ ¾Ý§¬ž­Ÿ¤ª°, °¡þñ¢£ ¡Ÿ¨ x,y,2
Ÿ£ °µŸ¡Ÿª¬®²ª¢ž° Ÿžû¢ó¡¢ž° ¬ž¬«¦Ÿ¡ ¥Ÿ¦Ÿž Ÿ¡¥žŸû¢«  ë ¬®¡¢¡Ÿê ³¡Ÿ¤Ÿ¡ ¤Ÿ¦
êŸ³¬žŸ ¬ž-ý¬žÿŸžŸžŸ¤Ÿ¡ ¥¢ Ÿð¬ ¬®±²¬®¡¡¢ž°  é²Ÿê¡¢ž: ‚«´Ÿ Ÿ¡ó¬®¦
� § Ÿ§¬ž­é¢ê ¢¡ Ÿ¤Ÿ©¢¦°¤¬£ ‡.•.Šì°ŸðŸž¬é° Ÿ¡éŸ¡ ïžŸ²°¡ ¥°¦¡Ÿ¥Ÿžª¢ž° ¨
¥°©ž¬ ¢´¡°¤Ÿ²° °¡£ ° ¬® ¬®¦ ‰.•.òŸêï²Ÿ¡° ¤¬ì¦°ª ¤Ÿ ŸžéŸ­ ý¬žÿ¡Ÿ¤Ÿ¡
¥¢ Ÿð¬ ¬®±²¬®¡¡¢ž° (1972-1984±±.) é²Ÿê¡¢ž¯: •žŸ¡ª ¦«Ÿ¤¬®¦¡¢ž° ¥°¦Ÿ¡ éžŸ ¬ž¬«é¢ê
¢¡ (18) þŸý¬ž¬«°þŸ²°¡ ¥ŸéŸ£Ÿž¦Ÿ¡ x, ß ¨ Ÿ£ °µŸ¡Ÿª¬®²ª¢ž° Ÿžû¢ó¡¢ž¯:
™Ÿ£¡Ÿé¬žŸñ¢£, Ÿ²© ¦«Ÿ¤¬®¦¡¢ž° Ÿž©²¬®¡ó¡¢ž¬é ê¬§Ÿž°±¦Ÿ¤Ÿ¡ ŸîŸ¡ªó¡¢ž° éžŸ
¤Ÿî¬®ªé¢ê ¢¡ ¥¬£Ÿ¡ó° ­ŸéŸêŸ²°¡ ¥Ÿ§¢ªéŸ­¬®±²Ÿ¡ þŸýŸð¬®ž¤ So¦¢­¬®±²Ÿ¡ ¨ ¦°ï°¡ ¬®

©°¡Ÿ¦°¤Ÿ¤Ÿ¡ ŸžŸ§¬®±²¬®¡¡¢ž° ¥ŸžŸ³¢ž¬®±²Ÿ¡ (¥ŸžŸ³¢žŸ¤Ÿ¡ ŸžŸ§¬®±²¬®¡) ¦°ï¨
Ÿî¤Ÿ � ¬®¡¤ª°¬¡Ÿê ¤Ÿñ° §žŸ � °¤¡¢ž¯ (¡¤.1):

so •Ÿ²Ÿ£³¢êŸ¤Ÿ¡ Ÿê¬£§¬®±²¬®¡
1.0 1.2 1.3Ý

� - d=0.9 ¦¦

Ì -0.5 A-d=l.i ¦¦

0-- d=2.64 ¦¦

+ - .==7.85 ¦¦

d=14.0 ¦¦
-1.5

-2.0

-2.5

-å.Ýf--

†¤.1 •Ÿ§¢ªéŸ­¬®±²Ÿ¡ þŸýŸð¬®ž¤ ¦¢­¬®±²Ÿ¡ ¨ ¥¬£Ÿ¡ó° ¦°ï°¡ ¬® ©°¡Ÿ¦°¤
ŸžŸ§¬®±²¬®¡¡¢ž° ¥ŸžŸ³¢ž¬®±²Ÿ¡ ¦°ï¨ Ÿî¤Ÿ ¤Ÿñ° §žŸ � °¤¡¢ž

‚¤¡¥Ÿ²  ë, ¬ž (18) ¥ŸéŸ£Ÿž¦Ÿ¡ Ÿ£ °µŸ¡Ÿª¬®²ª¡ °ž¢¡°ª ¡¢ž¤Ÿ²Ÿª¡¬®¦ ë
¡«éŸ­ §žŸ � °¤¡¢ž° Ÿ¡¤²¬®¡Ÿ²°¡ §¬ž­Ÿ¤°ª¯: †¤.1-¬®¦ ñŸ ¤¢žéŸ­ 17 §žŸ � °¤¡¢ž°
¥Ÿ¦Ÿž é°µŸ¤Ÿ§žŸ¤Ÿ¡ ¦«Ÿ¤¦Ÿ¡ Ÿž©²¬®¡ó¬®¦ x-° ¦°ï°¡ Ÿžû¢ó¯ £ Ÿªé¢ê ë x=2:

•¢žê¬®­é¢ê¢¡ S, � ¬®¡¤ª°Ÿ²° §žŸ � °¤¡¢ž¯ ¨ ¤Ÿ Ÿžé¢ê ¢ðžŸ¤Ÿª¬®±²¬®¡¡¢ž
(V.)

ý¬ý¬´Ÿ¤Ÿ¡¡¢ž° ¨ � ¬®¡¤ª°Ÿ²° éŸžó° é¢žŸ³¢ž²Ÿê:
ú¬žÿ¡Ÿ¤Ÿ¡  é²Ÿê¡¢ž° ¦«Ÿ¤¬®¦¡¢ž° Ÿž©²¬®¡ó¬®¦ ¤Ÿî¬®ªé¢ê ¢¡ ¡Ÿ¨

¥Ÿ§¢ªéŸ­¬®±²Ÿ¡ þŸýŸð¬®ž¤ ¦¢­¬®±²Ÿ¡ ¤Ÿ´éŸ­¬®±²Ÿ¡ §žŸ � °¤¡¢ž¡ ¯£  ¥¬®¡° io

±¢ó¬®±²Ÿ¡ So=fli,), ¨ ¯£  ïžŸ³¢ž¬®¤¡¢ž° ¥Ÿ °¤ŸþŸýŸ¤Ÿ¡ ³¡¬®±Ÿ§ž¢ž°í

� ¬®¡¤ª°Ÿ¡¢ž° §žŸ � °¤¡¢ž¯ (¡¤.2,3):
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•¬®¡° ±¢ó¬®±²¬®¡
-..

0-d=2.64 ¦¦,

0--d=2.64 ¦¦, VIN.=1.20

0-d=2 64 ¦¦, VINL=1.30

A-d=].10 ¦¦,
A-d=l 10 ¦¦, VIN==.15

0-d=0,90¦¦,

- So I

- 1.0

- 1.5

-2.0

-2.5

‚²£ñ°£¬é, ¥¬£Ÿ¡ó°  Ÿ¡¬ì¬®¡Ÿ¤¬®±²Ÿ¡ ¬ž¬«¦Ÿ¡ (18) þŸý¬ž¬«°þŸ²°¡
¥ŸéŸ£Ÿž¬®¦¯ ¤Ÿž¢ê° ë ¡¢ž¤Ÿ²Ÿª¡¢ê ¥¢ ¨²Ÿê þŸýŸð¬®ž¤ Ÿ£ °µŸ¡¡¢ž° Ÿž Ÿ©ž²Ÿê°
 ¢£ó¬é: †«Ÿ¡Ÿ¤¢ê¬éí

� ,=(_) (20)
(..) to

¯£  Ÿ²© ¦¢­¬®±²Ÿ¡ ¤£ Ÿ¡Ÿ¡ó §­Ÿ²°¡ ¥ŸéŸ£Ÿž¬®¦, ¬ž° Ÿ¡¤²¬®¡Ÿ²°¡ ¾Ý§¬ž­Ÿ¤°ª¯
¬ž¬«é¢ê <<¡éŸðŸ§¬®²¡ ¦°ï°¡ óŸîŸ¤¬®£°¡¢ž°>> ¦¢±¬ì¬é, Ÿž©²¬®¡ó¬®¦í =00027 :

†¤.4-¬®¦ ³¢žéŸ­ ë (19) � ¬®¡¤ª°Ÿ²° §žŸ � °¤¯:
‚²£ñ°£¬é, ¤Ÿ ŸžéŸ­ ¬®£¬®¦¡Ÿ£°ž¬®±²¬®¡¡¢ž° ¥°¦Ÿ¡ éžŸ So¦¢­¬®±²Ÿ¡ ¬ž¬«¦Ÿ¡

¥Ÿ¦Ÿž £ Ÿªé¬®¦ ë¥¢ ¨²Ÿê þŸýŸð¬®ž¤ ¥ŸéŸ£Ÿž¬®¦¯.

S, = 0.027 (21)
v.)

So

†¤. 2 •¬£Ÿ¡ó° ïžŸ³¢ž¬®¤Ÿ²°¡ ¥Ÿ§¢ªéŸ­¬®± ¥¬®¡° ³¢ó¬®±²Ÿ¡
¦°ï¨ Ÿî¤Ÿ � ¬®¡¤ª°¬¡Ÿê ¤Ÿñ° §žŸ � °¤¡¢ž

•žŸ¡ª ¥°¦Ÿ¡ éžŸ ëê§žŸ � °¤Ÿ¤Ÿ¡ ¨ ¦Ÿ±¢¦Ÿ °¤Ÿ¤Ÿ¡ é°µŸ¤Ÿ§ž¬®±²Ÿ¡
¢ìŸ¡Ÿ¤¡¢ž¬é ¬ž¬«é¢ê¢¡ (18) ¥ŸéŸ£Ÿ³¦Ÿ¡ ß ¨ Ÿ£ °µŸ¡Ÿª¬®²ª¢ž¯ ß=2 ¨
2 = 0.25 :†«éŸ­ 3 � ¬®¡¤ª°¬¡Ÿê ¤Ÿñ¢ž° ¤¬î¢ê²Ÿª°Ÿ²° §¬ž­Ÿ¤°ª¡¢ž° £ ŸªéŸ­

Ÿžû¢ó¡¢ž¯ 0.92-0.97,é¤Ÿ²¬®¦ ¢¡ ¥¬£Ÿ¡ó°  Ÿ¡¬ì¬®¡Ÿ¤¬®±²Ÿ¡ ¨ ©žŸ ¦¢­¬®±²¬®¡¯
ñŸ²¦Ÿ¡Ÿé¬ž¬ì 3 þŸý¬ž¬«°þ¡¢ž° ¦°ï¨ Ÿî¤Ÿ ¥£ Ÿ¤ ¤Ÿ´éŸ­¬®±²Ÿ¡ ¦Ÿ£°¡:

(v d
So io (19)v.) (Aj)

Sof •Ÿ °¤ŸþŸýŸ¤Ÿ¡ ¤Ÿð¦

Ý 1.8 2.0

-3.0

0.35

0,30

Ì 0,25

ë
0,20 -

0.10

0,05

0.00
8 10 12

™¢­¬®±²¬®¡

-1.0

-1..

-2.0

0-i=0.01, VIV,=I 20

-3.0ë
20

0-i=0.05.
-3.5ë

†¤. 3. •¬£Ÿ¡ó° ïžŸ³¢ž¬®¤Ÿ²°¡ ¥Ÿ§¢ªéŸ­¬®±²Ÿ¡ ¨ ïžŸ³¢ž¬®¤¡¢ž° ¥Ÿ °¤ŸþŸýŸ¤Ÿ¡
³¡¬®±Ÿ§ž¢ž° � ¬®¡¤ª°¬¡Ÿê ¤Ÿñ° §žŸ � °¤¡¢
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†¤. 4 •¬£Ÿ¡ó°  Ÿ¡¬ì¬®±²Ÿ¡ ¤Ÿ´éŸ­¬®±²¬®¡¯ ¦¢­¬®±²¬®¡°ª

•Ÿ«é° Ÿî¡¢ê¬é ¥°©ž¬©°¡Ÿ¦°¤Ÿ²° ¦° «Ÿžó ¥Ÿ² ¡° Ÿî¡þ¬®±²¬®¡¡¢ž, £ ŸªéŸ­ (21)
¥ŸéŸ£Ÿž¬®¦¯ ñŸžð¢ªéŸ­  ¢£ó¬é §žé¬®¦ ëí

Ii
So= 0.042C? io : (22)

dom I
„ ŸªéŸ­ (22) ¥ŸéŸ£Ÿž¬®¦¡ ŸîŸïŸž¤é¬®¦ ë ¤°žŸî¢ê ê¢î¡Ÿ²°¡ §¬ ¬®

ïžŸ¥¬£ó¢ž¬®¦ ¥¬£Ÿ¡ó° ïžŸ³¢ž¬®¤Ÿ²°¡ ¥Ÿ§¢ªéŸ­¬®±²Ÿ¡ ¬ž¬«¦Ÿ¡ ¥Ÿ¦Ÿž:
‚²£ §ê´¬®¦ ¡¢ž¤Ÿ²ŸªéŸ­ ë £ ŸªéŸ­ Ÿž©²¬®¡ó¡¢ž° ¥Ÿ¦¢¦Ÿ ¬®¦¯ ³¡Ÿ¤Ÿ¡

þŸý¬®¦¡¢ž°  é²Ÿê¡¢ž° ¨ Ÿ²ê ¥¢ì°¡Ÿ¤¡¢ž° ŸîŸïŸž¤¡¢ž° ¥¢ : ™Ÿ£¡Ÿé¬žŸñ¢£,
óŸ¡Ÿ¤Ÿ¤Ÿ¡ ¥Ÿ¦¢¦Ÿ ¦Ÿ¡ ¥Ÿ¦Ÿž � § Ÿ§¬ž­é¢ê ¢¡ ˜.•.…¢ž-™°¡Ÿ£²Ÿ¡° ¤¬ì¦°ª
úŸ¦³Ÿ¤ ¨ •¢©° §¢ ¢ž° éžŸ °žŸ¤Ÿ¡ŸªéŸ­ þŸý¬®¦¡¢ž°  é²Ÿê¡¢ž¯ (Ÿì.1, ¡¤.5): –ž¢±¢
ê°¬é°¡ ¥Ÿ¦¯¡¤¡¬®¦ ë ¡¤Ÿ é¬®¦ Ÿ²¡ ©¢ñó¢ž¬®¦, ¢ž³  é²Ÿê ïžŸ¥¬£ó° ³¢žéŸ­ó¡¢ž¡ ¬®¡¢¡
ŸéŸðŸ-¤¬ñµŸ-§êŸóŸžŸ²°¡ ³¡¬®±Ÿ§ž¢ž:
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‚ì²¬®£Ÿ¤ 1
úŸ¦³Ÿ¤ ¨ •¢©° §¢ ¢ž° ¨ ©žŸ¡ª é Ÿ¤¡¢ž¬®¦ ¥¬£Ÿ¡ó°  Ÿ¡¬ì¬®¡Ÿ¤¬®±²Ÿ¡ ¨ ¥¬®¡°

±¢ó¬®±²Ÿ¡ ¬ž¬«¦Ÿ¡ ¥Ÿ¦Ÿž ¤Ÿ ŸžéŸ­ þŸý¬®¦¡¢ž° Ÿž©²¬®¡ó¡¢ž¯

N –¢ . ¥Ÿ éŸ­ó •¬®¡° ±¢ó., i So

›ŸìŸý-§. ›ŸìŸý 0.0 0.0
›ŸìŸý-§. ›ŸìŸý 0.0 � .

›ŸìŸý-§. ›ŸìŸý 1.0.

›ŸìŸý-§. � °¦Ÿ¡

›ŸìŸý-§. � °¦Ÿ¡
™Ÿ²¦¬®©ê¬®
™Ÿ²¦¬®©ê¬®

Ž¬ ¬®ª
Ž¬ ¬®ª 33

Ž¬ ¬®ª 0.019
Ž¬ ¬®ª 0.0: 0.008

� ÿ°ÿ¬ž-¤Ÿ¦¬®žï 0.03 0.052
IV ÿ¬žŸ¤ 0.054 0.017

•¬®¡° ±¢ó¬®±²¬®¡

-1.2

-2.5

1 -3.0

†¤.5 ò¡Ÿ¤Ÿ¡  é²Ÿê¡¢ž° ¥Ÿ¦¢¦Ÿ ¬®¦¯ So= f(io) � ¬®¡¤ª°Ÿ²° Ÿžû¢ó¡¢ž° ¥¢ 

„ ŸªéŸ­ þŸý¬ž¬«°þŸ²°¡ ¥ŸéŸ£Ÿž¬®¦¡¢ž°í Ÿ²ê ¥¢ì°¡Ÿ¤¡¢ž° ŸîŸïŸž¤Ÿ­
Ÿž Ÿ¥Ÿ² ¬®±²¬®¡¡¢ž° ¥¢  (™.‚.•¢ê°¤Ÿ¡¬é, Ž.‡.˜¬££°¡£¤°, •.–.„Ÿ¡¬²Ÿ¡, ˜.‰¢ ž¬ê°,
•.•.–žŸ � ) ¬žŸ¤Ÿ¤Ÿ¡ ¥Ÿ¦¢¦Ÿ ¬®¦¯ ª¬®²ª ë  é¢ê, ¬ž ¤Ÿî¬®ªéŸ­óŸ²°¡ §ž¢±¢ ê°¬é°¡
¥Ÿ¦ŸñŸ Ÿ£´Ÿ¡¬®±²¬®¡ ë ¡¤Ÿ é¬®¦ ¥Ÿ ¤Ÿñ¢£ ¥¢ì°¡Ÿ¤¡¢ž° Ÿ²¡ ³Ÿ¡Ÿÿ¨¢ž° ¥¢ ,
¬ž¬¡ª¬é ¬ž¬«é¬®¦ ë ïžŸ³¢ž¬®¤Ÿ²°¡ ¬ìï §¬®¦ŸžŸ²°¡ ¢êó¯, Ÿ²ê¬þ©žŸ¡ª ¦° ³ŸìŸ©ž°þ¯
¤Ÿ´²Ÿê ³¢žéŸ­ó¡¢ž° ¢êó¯:

‚«´Ÿ Ÿ¡ó° Ÿ²£ §ê´¬®¦ £ ŸªéŸ­ ¥¬£Ÿ¡ó°  Ÿ¡¬ì¬®¡Ÿ¤¬®±²Ÿ¡ ¬ž¬«¦Ÿ¡
Ÿž Ÿ¥Ÿ² ¬®±²¬®¡¯ ¤°žŸî¬®±²¬®¡ ë § ¢ê •°ê°ïŸ¡ óŸìŸó¬®¦ ¥¢ì°¡Ÿ¤° ¦Ÿ£¡Ÿ¤ª¬®±²Ÿ¦³
¤Ÿ ŸžéŸ­ <<•°ê°ïŸ¡° ¦°ïŸð§Ÿ²°¡ §°«¢ž� ±°¤ ©ñž¬ª°  ŸžŸ­ó¯ ¥¢ì¢ìŸ²°¡ ¨

12

i
I

)
)

¦Ÿ¤¢ž¨¬®±Ÿ²°¡ ïž¢ž°ª ñŸ« ñŸ¡¬ì ¤Ÿî¬®ªéŸ­ó¡¢ž>> ¡Ÿ´Ÿ§­Ÿ-¡Ÿ´Ÿ¥Ÿ«éŸ²°¡
Ÿ«´Ÿ Ÿ¡ó¡¢ž¬®¦:

Šžž¬ž© §ê¬®´¯ ¡é°žéŸ­ ë ê¢î¡Ÿ²°¡ ¨ ¡Ÿ´Ÿê¢î¡Ÿ²°¡ ïžŸ¥¬£ó¢ž° ¥¬®¡¢ž¬®¦
¯¡±Ÿª¬ì ïžŸ³¢ž¬®¤Ÿ²°¡ ¤¬® Ÿ¤¬®¦¡¢ž° ¥¢ ¯¡±Ÿª «Ÿžû¦Ÿ¡ ¬®£¬®¦¡Ÿ£°ž¬®±²¬®¡¡¢ž°¡,
 žé¬®¦ ¢¡ ¢ž¨¬®²±° � °ð°¤Ÿ¤Ÿ¡ ¡¤ŸžŸ§ž¬®±²¬®¡¡¢ž, °¡þ° ¥°¦Ÿ¡ éžŸ ëê¤Ÿð¦é¬®¦ ë
¥¬®¡Ÿÿ¨Ÿý¬´¬®±²¬®¡¡¢ž° ŸéŸž Ÿ¤Ÿ¡ ¤Ÿ²¬®¡ŸªŸ­ ý¬®ê¬®¦ ¤¬® Ÿ¤¬®¦¡¢ž° é¢ž°¡
¦Ÿ¤¢ž¨¬®²±° ©°žó° ¬ž¬«¦Ÿ¡ ¦Ÿ±¢¦Ÿ °¤Ÿ¤Ÿ¡ ¦¬©¢ê¯: „ ŸªéŸ­  ¢£Ÿ¤Ÿ¡ ê¬®­¦Ÿ¡
� §¡¬®±²Ÿ¦³ ³¡ � ž°¡Ÿ¤° ¥Ÿ¦Ÿž ¤Ÿ Ÿžé¬®¦ ë ³¢žéŸ­ó¡¢ž° ¥¢ ¯¡±Ÿª «Ÿžû¦Ÿ¡ Ÿž©²¬®¡ó
¥Ÿ¡©°£Ÿª¬ì ¤Ÿ²¬®¡ŸªŸ­ ¦Ÿ¤¢ž¨¬®²±° ©°žó° ¤¬¬ž©°¡Ÿ ¡¢ž° ¥Ÿ«éŸž¤:

‚«´Ÿ Ÿ¡ó¬®¦ ¬®£¬®¦¡Ÿ£°žé¬ì ¥¬®¡Ÿ¤Ÿð¦¬®±²¬®¡¯ ïžŸ³¢ž¬®¤Ÿ²°¡ ¤¬® Ÿ¤¬®¦¡¢ž°
¥¢ ¯¡±Ÿª «Ÿžû¬®¦¯ §ê´Ÿé¬žŸñ¢£ Ÿž¥¢£ Ÿ¤Ÿ¡¬ž¢¡ (¥ŸðéŸ©¢ñ ¡Ÿ¨ ³¡Ÿ¤Ÿ¡
ñŸ²¦Ÿ¡¡¢ž° ý¬ý¬´¦Ÿ¦³) ´±Ÿ¡éŸ­ ¥¬®¡Ÿÿ¨Ÿý¬´¬®±²¬®¡ ë,¬ž¡ ¯¡±Ÿ¡¬®¦ ë ¥Ÿ Ÿ¤°

¤¬¬ž©°¡Ÿ ° ©žŸ¤Ÿ¡ Ÿµ¬é: ‚²£  ŸžŸ­éŸ­ ¢ž¨¬®²±¯ ¥Ÿ¡©°ñ¬®¦ ë ¡Ÿ´Ÿê¢î¡Ÿ²°¡ ¨
¦Ÿ£Ÿ¦³ ¡Ÿ¨ ê¢î¡Ÿ²°¡ Ÿ²¡ ïžŸ¥¬£ó¢ž¬®¦, ¬ž¬¡ª éžŸ ¤Ÿî¬®ªé¢ê ¢¡ ïžŸ¦³Ÿž¡¢ž
(¥°¦¡Ÿ¤Ÿ¡¬®¦ ïžŸî° ¡ñŸ Ÿ¤¬é), ¤Ÿ¦žïŸ²°¡ Ÿ¡ª¬®¦¡¢ž ¨ Ÿ²ê §¢ Ÿ²°¡ ¤Ÿî¬®²ª¡¢ž:
™°Ÿ²¡ ¦¢ž ¥Ÿ¡žŸñ¢ ¬®±²¬®¡¬®¦ ¤Ÿž¢ê° ë ±éŸž¤¢ê ïžŸ³¢ž¬®¤¡¢ž° ¥¢ ¯¡±Ÿª «Ÿžû¦Ÿ¡
³Ÿð¬®¦ � ž°¡Ÿ¤¡¢ž:

‚ž¦Ÿé°ž° ïžŸ¡ªó° £¤ð³¡Ÿ¤Ÿ¡ 5-6¤¦ ¥Ÿ éŸ­¯ ¥Ÿ ¬ì ¥¢ì¢ìŸ¥¬®¡¢ž° ¥Ÿ¦Ÿž
¤Ÿî¬®ªé¢ê ¢¡ ïžŸ¡ªó°  Ÿ¤¬é Ÿ¡ª¡¬ì ¦° «Ÿžó £¢êŸéŸ±¬ì ¤Ÿ¦žïŸ²°¡ ³ŸªéŸ­ó¡¢ž:
•¢ì¢ìŸ¥¬®¡¢ž° ¥Ÿ Ÿ¤° Ÿ£ °µŸ¡Ÿ¤Ÿ¡ ³ŸžÿžŸª¦Ÿ¡ ¥¢ ¨Ÿ¡ó¬é §¬ž­¡Ÿ¤Ÿ¡¬®¦ êž°é
¤Ÿ¦ ¦Ÿ£Ÿ¦³ ýŸ¤é¢ê ¢¡ Ÿ²© ïžŸ¡ªóŸ Ÿ¤ £¢êŸéŸ±¬ì¢ž¯:

™¢­ ­ŸéŸê° ¥¢ ¯¡±Ÿª ¤¬® Ÿ¤¬®¦¡¢ž ¢¡ ŸîŸïŸª¢ê � ¬žŸ§¢ ° –²Ÿî§²Ÿî é Ÿ¤°
¤Ÿ¦žïŸ Ÿ¤ 3-4¤¦ ¢ž¤Ÿž¬®±²Ÿ¦³ ¥¬®¡Ÿ¥Ÿ éŸ­¬®¦, •¢©° §¢ ° Ž¬ ¬®ª (€¢±¬®ð)
þ¬žŸ¥¬®¡° £ ¬ž°¡ 3-4¤¦  ¢ìŸ¦Ÿ£¬®¦, ‚žŸó£ §¢ ° ¨ ¡žŸ ‚´¬®ž²Ÿ¡ é Ÿ¤°
´Ÿî¡ŸžŸ¡°ª ¡¢žó¨ ¯¡¤Ÿ­ ¥Ÿ éŸ­¬®¦, °¡þñ¢£ ¡Ÿ¨ Šì¢§°£ §¢ ° éžŸ ¤Ÿî¬®ªéŸ­
Šì¢§°£ ú•üŽ-° ïž¯¡©¬®¡°þ §ê´Ÿ¦Ÿ£¬®¦:

ò¢žéŸ­ó¡¢ž° ¥¢ ¯¡±Ÿª «Ÿžû¬®¦¯, ¥Ÿ¡©°£Ÿ¡Ÿê¬é ¬þ¤Ÿ²¬®¡ŸªŸ­ ¢ž¨¬®²±,£¤°ð³ ü

Ÿî¡¬®¦ ¤Ÿ²¬®¡ŸªŸ­ ¦° é°µŸ¤°ª ¨ ¥¢ Ÿ§Ÿ²¬®¦ ¦Ÿž¢ê¬é Ÿ¡ª¡¬®¦ ¦¢¤ Ÿ²ê¤Ÿ²¬®¡
é°µŸ¤°: ú¬žÿ¢ž ¢¡ ŸžéŸ­ ©° Ÿž¤é¬ì ¢ž¨¬®²±¯ ¡¤ŸžŸ§ž¢ê ¬þ £ Ÿª°¬¡Ÿž é°µŸ¤°
¥ŸéŸ£Ÿž¬®¦¡¢ž¬éí ¥¬£Ÿ¡ó° ¬þ£ Ÿª°¬¡Ÿž «Ÿžû¦Ÿ¡ („¢¡-•¢¡Ÿ¡°), ¦°ŸþŸý «Ÿžû¦Ÿ¡

Ÿ¡´ð¢ê°¬®±²Ÿ¡, ¥¬®¡° ©¢� ¬ž¦Ÿª°Ÿ¡¢ž° ¨ Ÿ²ê¡: ò¢žéŸ­ ¥ŸéŸ£Ÿž¬®¦¡¢ž° ¥Ÿ¦Ÿ¤Ÿž§¡
Ÿ¦³¬ìïŸª¡¢ê¬® ¡ñŸ Ÿ¤¬é � § Ÿ§¬ž­é¬®¦ ¢¡ ¨£ ¦° óŸ¡° Ÿî¡þ¬®±²¬®¡¡¢ž (ïžŸ³¢ž¬®¤Ÿ²°¡
¢êó° ¨ ¥°©žŸéê°¤Ÿ¤Ÿ¡ ©°¦Ÿ©ž¬®±²¬®¡¡¢ž° ¬ž¬«¦Ÿ¡, ¥¬®¡° ¯¡©êŸ²¡Ÿ¤Ÿ¡ ¤ žéŸ­ó°
þŸý¢ž° ¦°ï¨ Ÿî¤Ÿ ¨ Ÿ²ê¡):

‚¡¥žŸû¢«  ë ¡«¢ê, ¬ž ¥¬®¡Ÿÿ¨Ÿý¬´Ÿ¤Ÿ¡ ¢ž¨¬®²±¡¢ž¯ ³¡¬®±Ÿ§ž¬ì
ñŸžŸ¦¢ ž¢ž°ª ¦°Ÿ²¡ ¥¬®¡° ¤Ÿ²¬®¡ŸªŸ­ ¦Ÿ¤¢ž¨¬®²±° ©°žó°, ±¢ó¬®±²Ÿ¡ ¬ž¬«¦Ÿ¡
´¡©°ž¡ ë, ¬ž §° Ÿ¤Ÿ¡°ª ŸîŸé¢ê «Ÿ  §¬ž­¡Ÿ¤Ÿ¡ ¡«Ÿ¡Ÿ¤¬®±²¬®¡ ¬®¡°: •° Ÿž¤é¬ì
¢ž¨¬®²±° � °ð°¤Ÿ¤Ÿ¡ ¬® ©žŸ¥°¦Ÿ¡ éžŸ ¦«Ÿ¤é¬ì ¦Ÿ±¢¦Ÿ °¤Ÿ¤Ÿ¡ ¦¬©¢ê¡¢ž¬®¦
¥¬®¡Ÿÿ¨Ÿý¬´¬®±²Ÿ¡ ¤Ÿ²¬®¡ŸªŸ­ é°µŸ¤° ³¡¬®±Ÿ§ž¢ž° £ Ÿª¬®¦¯ ¦°¡þ Ÿ²û¦
°žŸ¤Ÿ¡Ÿªé¢ê ë ¬þ ¤Ÿ²¬®¡ŸªŸ­ ¢ž¨¬®²± ¡¤ŸžŸ§ž¬ì ³Ÿž© ¦¬©¢ê° ¦°ï¬ª¬é, ¬žñ¢£
ê¬®­¬®¦¡¢ž° é¢žï¡Ÿ¤Ÿ¡ Ÿž©²¬®¡ó:™°¡þ©¢î «Ÿ  Ÿé¢ê° ñŸžð¢ªéŸ­ ¦¬©¢ê¢¡ó ¬®¡¢¡¬®¦,
¢±¢ ¢ž¨¬®²±° é¢žï¡Ÿ¤Ÿ¡ Ÿž©²¬®¡ó¯í ¥Ÿ£ Ÿ éŸ­ é°µŸ¤¯, ¡¤ŸžŸ§ž¢¡ó ¤Ÿ²¬®¡ŸªŸ­
¢ž¨¬®²±° ¥ŸéŸ£Ÿž¬®¦¡¢ž¬é:

•¬®¡Ÿÿ¨Ÿý¬´¦Ÿ¡ ¢ž¨¬®²±¡¢ž° ¬®£¬®¦¡Ÿ£°ž¬®±²¬®¡¡¢ž¬®¦ Ÿ²£ ¥°¦¡Ÿ©ž¬®²±¡
ŸîŸïŸž¤é¢ê ë ‰.•.òŸêï²Ÿ¡° ¤¬ì¦°ª ¨ ¤°žŸîé¢ê ¥Ÿ¤Ÿ£¢êŸéŸ²°¡ ¤Ÿî¬®ªéŸ­ó¡¢ž° é¢ž°¡
³°¢ � ¬®¦ ¯¡±Ÿª¬ì ¥°©ž¬ì°¡Ÿ¦°¤Ÿ¤Ÿ¡ ¢ž¨¬®²±¡¢ž°  ¢£Ÿ¤Ÿ¡ ¡¤ŸžŸ§ž¬®±²¬®¡¡¢ž¬®¦:
•Ÿ«é° Ÿî¡¢ê¬é ŸîŸïŸž¤é¬ì ¥°¦¡Ÿ©ž¬®²±° ŸîŸé¢ê¬®±²¬®¡¡¢ž¯ ¡¢ž¤Ÿ ´¡©ž°
ê¬®­¬®¦¡¢ž¬®¦¨£ Ÿ²© ¦¬ ¢ª¬®¦¯ ¤°žŸîé¢ê ë:

—¢î¡Ÿ²°¡ ¬® ¡Ÿ´Ÿê¢î¡Ÿ²°¡ §¢ ¢ž¬é  ¢ìŸý¬´é¬ì ¤Ÿ´²Ÿê ¨ ¥Ÿ Ÿ¤Ÿ²°¡
ïžŸ³¢ž¬®¤¡¢ž¯, ¥Ÿ¡©°ñ¢ê¬é ¦¢­ ©°¦Ÿ©ž¬®±²¬®¡¡¢ž° (ïžŸ¦³Ÿž¡¢ž, ¥¬®¡Ÿ²°¡
¤Ÿî¬®ªéŸ­ó¡¢ž ¨ Ÿ²ê¡), ¤Ÿ¡§ ¢¡ Ÿî¡¬®¦, ¨ £¤£é¬®¦ ë ¥¢ ¯¡±Ÿª ¤¬® Ÿ¤¬®¦¯: ‹ž¬«Ÿ¤°
ûŸ¦Ÿ¡Ÿ¤Ÿ¦°ï¬ª°ª ¥¢ ¬ ¥¬®¡Ÿÿ¨Ÿé¬ž¦Ÿ¡ ¢ž¨¬®²±¯ §¬ž­¡Ÿ¤Ÿ¡¬®¦ ŸéŸž é¬®¦ ë:
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†¤ŸžŸ§žéŸ­ ðŸž§Ÿª¬®¦¡¢ž¯ ¥Ÿ¡§¢ª¡¬®¦ ¢¡ ¡¬ž ¤Ÿ²¬®¡ŸªŸ­ ¥¬®¡° ŸîŸïŸª¦Ÿ¡¯, ¬ž°
¥Ÿ Ÿ¤¡ °ž¢¡°ª ¡¢ž¤Ÿ²Ÿª¡¬®¦ ë ¤¬® Ÿ¤éŸ­ ïžŸ³¢ž¬®¤¡¢ž° é¢žï¡Ÿ¤Ÿ¡, ¤Ÿ²¬®¡ŸªŸ­
¦Ÿ¤¢ž¨¬®²±: ŽŸð¦Ÿé¬žéŸ­ ¡¬ž ¥¬®¡¯ ÿ¢îó ë ³¢ž¬®¦ ¥°©žŸéê°¤Ÿ¤Ÿ¡,
¥°©ž¬¦¬ž � ¬¦¢ žŸ¤Ÿ¡ ¨ ¥Ÿ °¤ŸþŸýŸ¤Ÿ¡ ñŸžŸ¦¢ ž¢ž° ¬ž¬«Ÿ¤° Ÿžû¢ó¡¢ž, ¬ž¬¡ª
ñŸ²¦Ÿ¡¡¢ž¬®¦ ©žŸ¡¬é  žŸ¡ð°  ¤¢žñ¬é Ÿ¡ª¡¢ê¬® ¢¡ ¥¢ì¢ìŸ²°¡ ¥Ÿï¬ž©¬ì ¥¬£ó¢ž¯:
•¢ ¨Ÿ³Ÿž §¢ Ÿ²°¡ ¤Ÿ¦ ¥Ÿ¤Ÿ¥¢ì¢ìŸ²°¡ ¤Ÿî¬®ªéŸ­ó¡¢ž¯ ¡Ÿ´Ÿ§­¢ê°£ Ÿ¡¥žŸû¢«  ë
µ°«  §¡Ÿ¥Ÿ ¢ê ¤¬® Ÿ¤¬®¦¡¢ž° é¢žï¡Ÿ¤Ÿ¡ é°µŸ¤¯ ñŸ²¦Ÿ¡Ÿé¬ž¬ì ñŸžŸ¦¢ ž¢ž¡ ¬®
§¬ž­¬¡¡¢ž¯:

•Ÿ«é° Ÿî¡¢ê¬é ©° Ÿž¤é¬ì ¢ž¨¬®²±° � °ð°¤Ÿ¤Ÿ¡ ¯¡±Ÿªó¡ ¬® ³¡¬®²±¯í £ ¬ž¨
¡¢ž¤Ÿ²Ÿªé¬®¦ ¢¡ ¬®ììŸ¡¤²¬®¡Ÿÿ¨ ¤ žéŸ­ó° ñž°ð¦Ÿ²Ÿÿ¨ ¥¬®¡¢ž¬®¦ ïžŸ³¢ž¬®¤Ÿ²°¡
¤¬® Ÿ¤¬®¦¡¢ž° ¥¢ ¯¡±Ÿª «Ÿžû¦Ÿ¡ Ÿž©²¬®¡ó¬®¦ ¤Ÿ²¬®¡ŸªŸ­ ¦Ÿ¤¢ž¨¬®²±° ©°žó°
¬ž¬«¦Ÿ¡ é¢žê¬®­Ÿ¤Ÿ¡ ¦«Ÿ¤¬®¦¡¢ž¡ ¬® ©žŸ¡ª ¤°žŸîŸ¤Ÿ¡ Ÿž©²¬®¡ó¡¢ž¯:

†«éŸ­ ñŸ²¦Ÿ¡¡¢ž¬®¦ ¥¬£Ÿ¡ó° Ÿ¡´ð¢ê°¬®±²Ÿ¡ ¨ ¥¬®¡° ©¢� ¬ž¦Ÿª°Ÿ¡¢ž° ¥Ÿ¦Ÿž
¤¬®¡¢¡Ÿ¡ó ¥¢ ¨²Ÿê ¥ŸéŸ£Ÿž¬®¦¡¢ž¯.

AV=Q= const , (23)
QÙ = const : (24)

‚²£ ©¢ñó¬®¦ ñž°ð¦Ÿ²Ÿÿ¨ ¥¬®¡¬®¦ ¤ÿ¨Ÿé¬žé° ¥ŸéŸ£ŸžŸþŸý «Ÿžû¬®¦ (¢±¢
°¥Ÿž¤¢ Ÿ²©  ¢ìŸ¦Ÿ£¡ ¬®¡¢¡Ÿ ³ŸéŸ¤Ÿ¡ŸþŸý ¢ž¤Ÿž¬®±²¬®¡),¥¢ ¨Ÿ³Ÿž (23)ñŸ²¦Ÿ¡°
¥¢  ¦¢¤ ¢ì ñ¢ ó ë � § Ÿ§¬ž­¢ê ›¢ð°° ³Ÿ¡Ÿÿ¨¯.

V=CIRi: (25)
•Ÿ¦ŸÿŸ²¡ (24)ñŸ²¦Ÿ¡°í ¤Ÿž¬ì ¢¡ó ¡«¢ê,¬ž ¥¢ì¢ìŸ²°¡ ¥¬£Ÿ¡ó° £Ÿ¥¦Ÿ¡Ÿ²°¡

 Ÿ¡¬ì¬®¡Ÿ¤¬®±²¬®¡¯ ¡¬ž ŸîŸïŸªŸ­ ¥¬®¡¬®¦ ¨ ³¡Ÿ¤Ÿ¡ ¥¬®¡° ¥Ÿ¦ŸñŸ Ÿ£´Ÿ¡
 ¢ìŸ¦Ÿ£¬®¦ ©Ÿî¡¬®¦ ¢¡ °žŸž ¥ŸéŸ£Ÿž: „Ÿ¥¦Ÿ¡Ÿ²°¡  Ÿ¡¬ì¬®¡Ÿ¤¬®±²Ÿ¡  ¢ìŸ¦Ÿ£¬®¦
³¡Ÿ¤Ÿ¡ ¥¬®¡° ñŸžŸ¦¢ ž¢ž¯ ¡«Ÿ¡Ÿ¤¢ê¬é <<ðž¬>>°¡©¢ó£¬é, °£¤ ¡¬ž ÿ¨Ÿé¬žéŸ­ ¥¬®¡¬®¦í
ŸîŸ¡ª °¡©¢ó£°, ¤Ÿž¬ì ¢¡ó §ž¢êí

S=So: (26)
•¬£Ÿ¡ó° £Ÿ¥¦Ÿ¡Ÿ²°¡  Ÿ¡¬ì¬®¡Ÿ¤¬®±²Ÿ¡ ¬ž¬«¦Ÿ¡ ¥Ÿ¦Ÿž Ÿ«´Ÿ Ÿ¡ó° ¡Ÿ´¬ž©

§ê´¬®¦ £ ŸªéŸ­ (21)¥ŸéŸ£Ÿž¬®¦°ª ….-°Ÿžû¢ó¯  ¢ìŸ©ž¢ê¬é ³¢žéŸ­ó¡¢ž° ¥Ÿ«é¢¤«î°

(26)ñŸ²¦Ÿ¡¬®¦, ¤¬®¡¢¡Ÿ¡ó

(ve) (27)
(V.) (Aojo) (V.) (Aj)

€Ÿ¡° ¬ž §¢ ¬é ¢¤¬ì ïžŸ³¢ž¬®¤¡¢ž¯ ¡¬ž ¤Ÿð¦Ÿé¬žéŸ­ ¬® ¤Ÿ²¬®¡ŸªŸ­ ¥¬®¡¬é
Ÿ¡ª¡¢ê¬é Ÿ¦³¬ìï¬é°¡  ¢ìŸý¬´é¬®¦ ¢¡ §¢ ° ¡¢žó¨° ¥Ÿ éŸ­¡¢ž¯, ¥¬£Ÿ¡ó¬®¦ Ÿî¤Ÿ
³¢žéŸ­ó¡¢ž° ¥Ÿ °¤ŸþŸýŸ¤Ÿ¡ ³¡¬®±Ÿ§ž¢ž¯ ¤¦¡Ÿ¡ ¥Ÿ£ Ÿ ¬®¡, Ÿ²£°¡ó¡í
do =d,jo = i: •¢ ¨Ÿ³Ÿž (27)-° ý¬´Ÿž¢¡ ¤£ Ÿªé°

i= ioVo : (28)
V., A,

•¢ Ÿ§Ÿ ¦«Ÿ¤¬®¦¡¢ž¬®¦ � § Ÿ§¬ž­é¬®¦ ¢¡ ¥°©ž¬©°¡Ÿ¦°¤Ÿ²° ¨ ³¢žéŸ­ó¡¢ž°
«Ÿžû¦Ÿ¡ ¦° «Ÿžó ¥Ÿ¡žŸ¥Ÿ²  ¤Ÿñ¢ž ¨ ³Ÿ¡Ÿÿ¨¢ž: ™Ÿ£¡Ÿé¬žŸñ¢£, ³¡Ÿ¤Ÿ¡ ¥¬®¡¢ž¬®¦
´¬ž©¬®³¬ž©¬®±²Ÿ¡ ¢ê¬®£ ° þŸý¯ ¬ž¬«é¬®¦ë ¥¬®¡° ¥Ÿ Ÿ¤¯ ¤Ÿð¦¬ì §ž¬®¡ ° ¦Ÿ£¡°¤¡¢ž°
¦°ï°¡  žŸ¦Ÿ§­°¡ (°¡ó¡Ÿ£ŸêŸž¤¦Ÿ¡  žŸ¦Ÿ§°­) ¬®ì°ì ¥Ÿ¦¢¦Ÿ Ÿ¤Ÿ¡.

A=Bdom > (29)
¬ž ¢ì Ä-¡ ¥Ÿ£ Ÿ ¬®¡ §¬ž­Ÿ¤°ª ë.¥°¦¡Ÿ¤Ÿ¡¬®¦ ¯¡©¬®¡é¬®¦ ë 0.7-°¡ ¦¬ :

•¬£Ÿ¡ó° ¦°ï°¡ ŸžŸ§¬®±²Ÿ¡ ¥Ÿ¦Ÿž � § Ÿ§¬ž­é¬®¦ ë ›¢ð°° (25) ³Ÿ¡Ÿÿ¨¯, °£¤
©°¡Ÿ¦°¤ ŸžŸ§¬®±²Ÿ¡ ¥Ÿ¦Ÿž ¬®¡¢¡ó

v.=.IgRi, (30)
¥¢ ¨Ÿ³Ÿž ŸžŸ§¬®±²¬®¡¡¢ž° ¥ŸžŸ³¢ž¬®±²Ÿ¡ ¥Ÿ¦Ÿž ¤£ Ÿ¡Ÿ¡ó

(31)
VIV. Ö

•Ÿ«é° Ÿî¡¢ê¬é (29) ¨ (31) Ÿž Ÿ¥Ÿ² ¬®±²¬®¡¡¢ž¯, ³¢žéŸ­ó¡¢ž° ¥Ÿ«é¢¤«î°
¥Ÿ¦Ÿž £ ŸªéŸ­ (28)¥ŸéŸ£Ÿž¦Ÿ¡ ý¬´Ÿž¢¡ ¤¬®¡¢¡Ÿ¡ó

i= io̧ (don : (32)Ö
›¢ð°° §¬ž­Ÿ¤ª° ¬ž¬«¦Ÿ¡ ¥Ÿ¦Ÿž � § Ÿ§¬ž­¢ê¬é ™Ÿ¡¡°¡§° ³Ÿ¡Ÿÿ¨¯, °£¤

´¬ž©¬®³¬ž©¬®±²Ÿ¡ §¬ž­Ÿ¤ª° ¥Ÿ¦Ÿží › ž°¤ê¢ž°¡¯, ñŸžð¢ª¬®¦¡¢ž°ª ¤¥¢ ¨°í

(dom... (Ro
i= oodomMo I (33)

‚²£ñ°£¬é, ïžŸ³¢ž¬®¤Ÿ²°¡ ¤¬® Ÿ¤¬®¦¡¢ž° ¥¢ ¯¡±Ÿª «Ÿžû¦Ÿ¡ Ÿž©²¬®¡ó¬®¦
ÿ¨Ÿé¬žéŸ­ é¢žï¡Ÿ¤Ÿ¡ ¤Ÿ²¬®¡ŸªŸ­ ¦Ÿ¤¢ž¨¬®²±° ±¢ó¬®±²Ÿ¡ ¬ž¬«¦Ÿ¡ ¥Ÿ¦Ÿž
ŸîŸïŸž¤é¬®¦ ¢¡ (32)¤Ÿ¦ (33) Ÿž Ÿ¥Ÿ² ¬®±²¬®¡¡¢ž¯:

„ ŸªéŸ­ Ÿž Ÿ¥Ÿ² ¬®±²Ÿ¡ é¢žê¬®­¬®±²¬®¡¯ª¬®²ª ë  Ÿê°£, ¬ž ¬®ììŸ¡¤²¬®¡
¤ žéŸ­ó° ñž°ð¦Ÿ²Ÿÿ¨ ¥¬®¡¢ž¬®¦ ¤Ÿ²¬®¡ŸªŸ­ ¥¬®¡Ÿÿ¨Ÿý¬´¦Ÿ¡ é¢žï¡Ÿ¤Ÿ¡
¦Ÿ¤¢ž¨¬®²±° ©°žó¯ ±¢êŸ©žéŸ­ ë  é²Ÿê ¥¬®¡° £Ÿ¥¦Ÿ¡Ÿ²°¡  ¢ìŸ¦Ÿ£° ±¢ó¬®±²Ÿ¦³:
•Ÿ¦ŸÿŸ²¡ (32)¤Ÿ¦ (33)Ÿž Ÿ¥Ÿ² ¬®±²Ÿ¡í ¡¬ž ¥¬®¡° ±¢ó¬®±²Ÿ¡ ¦¢­¬®±²Ÿ¡ éžŸ ¬ž¬«Ÿ¤°
Ÿð©¢ª¬®±²¬®¡¢¡ ±¬ì¡¬®¦ ¡Ÿ¨ ¥¬£Ÿ¡ó° ¥°©žŸéê°¤Ÿ¤Ÿ¡ ñŸžŸ¦¢ ž¢ž¡ ¬® ¥¬®¡ ¤̄Ÿð¦¬ì
§ž¬®¡ ¡¢ž° ³¡¬®±Ÿ§ž¢ž¯, £Ÿ¤Ÿ²¡ ¬þ ¥¬£Ÿ¡ó¬é  Ÿžé¬ì ³¢žéŸ­ó¡¢ž¯: ™Ÿ£¡Ÿé¬ž
©¢ñó¬®¦, ¢±¢ £¬ž ¥¬®¡¯ ÿ¨Ÿé¬žé° ³¡Ÿ¤Ÿ¡ ¥¬®¡° §ž¬®¡ ¡¢ž°¡ ¥Ÿ¦ŸñŸ Ÿ£´Ÿ¡,
Ÿ²£°¡ó¡ ¬®¡¢¡Ÿ¡ó domËo= ÝÝË, âÝ= â,ŸñŸ ¬®ììŸ¡¤²¬®¡ ¤ žéŸ­ó° ñž°ð¦Ÿ²Ÿÿ¨
¥¬®¡¢ž¬®¦ ³¢žéŸ­ó¡¢ž° ¥¢ ¯¡±Ÿª «Ÿžû¦Ÿ¡ ¦Ÿ¤¢ž¨¬®²±¡ ŸîŸé¢êŸ§¬®²¡¯ ¤Ÿž¬ì ëÿ¢îó
³¢ž¢ê ³¡Ÿ¤Ÿ¡ ¥¬®¡° £Ÿ¥¦Ÿ¡Ÿ²°¡  ¢ìŸ¦Ÿ£° ¥Ÿ Ÿ¤° ±¢ó¬®±²Ÿ¡ Ÿžû¢ó¯: ‡¡û¢¡¢žŸ¤Ÿ¡
¥Ÿ«éŸž¤¡¢ž¬®¦ ³ŸéŸžŸž µ«§ž ¬®±²Ÿ¦³ ¤Ÿž¢ê° ë ¯¡©¬®¡¢êí R=R,¬ž°ª £ Ÿªé¬®¦ ëí

1033

i=io i (34)

ŽŸ ŸžéŸ­ ¦«Ÿ¤¬®¦¡¢ž¯ ª¬®²ª ¢¡  Ÿê°£, ¬ž ¥¬®¡Ÿÿ¨Ÿý¬´¬®±²¬®¡¡¢ž°
¤Ÿ¡´Ÿ§¬®«Ÿ¤¬®¦¡¢ž¬®¦ «Ÿ  ¤Ÿž¨¬ž Ÿð©¢ª¬®±²¬®¡ ¬®¡° ïžŸ³¢ž¬®¤¡¢ž° ¢êó°
(¥Ÿ§¢ªéŸ­¬®±²Ÿ¡) ¦¢­¬®±²Ÿ¡ ¬ž¬«¦Ÿ¡ ¥Ÿ¦Ÿž ¯¡ žéŸ­ ³Ÿ¡Ÿÿ¨¯: ò¢žéŸ­ó¡¢ž°
¥¢ ¯¡±Ÿª «Ÿžû¦Ÿ¡ ûŸ¦Ÿ¡Ÿ¤ ¥Ÿ£ Ÿ é¬ì ¤Ÿ²¬®¡ŸªŸ­ ¦Ÿ¤¢ž¨¬®²±° ©°žó° éžŸ
³¢žéŸ­ó¡¢ž° óŸ¡Ÿ¤° ¬ž¬«¦Ÿ¡ ¢ìŸ¡Ÿ¤¡¢ž° Ÿð©¢ª¬®±²¬®¡¯ §¡Ÿ¥Ÿ ¢ê¬® ¨
¥Ÿ¦¢¦Ÿ ¬®±²¬®¡¡¢ž ¤Ÿ Ÿž¢ê¬® ¥Ÿ¦Ÿž ¦Ÿ¤¢ž¨¬®²±° ±¢ó¬®±²Ÿ¡ ¦¢­¬®±²¬®¡¯ é¢ž¨¬®¦
«ŸžŸ©žéŸ­ ¦¢±¬©¬é ¬ž¬«é¢êë ¡Ÿ¨ Ÿ²ê¥¢ì°¡Ÿ¤¡¢ž° ³Ÿ¡Ÿÿ¨¢ž° ¥°¦Ÿ¡ éžŸ: ‚²©
¡ñŸ Ÿ¤¬é � § Ÿ§¬ž­é¢ê ¢¡ •.†.–î¡þŸž¬é°, ‡.‡.—¨°°, –.‡.›Ÿ¦¬é°, •.–.„Ÿ¡¬²Ÿ¡°,
•...–žŸ � -Š.˜. � ì¬ž � ìê¬®³Ÿ¡Ÿÿ¨¢ž¯:

„ ŸªéŸ­ Ÿî¡þ¬®±²¬®¡¡¢ž° � §¡¬®±²Ÿ¦³ £ ¬ž¨ ¡«éŸ­ ³¡ � ž°¡Ÿ¤° ¥Ÿ¦Ÿž
¤Ÿ Ÿžé¢ê ¢¡ ¤Ÿ²¬®¡ŸªŸ­ ¦Ÿ¤¢ž¨¬®²±° ±¢ó¬®±²Ÿ¡ ¬ž¬«¦Ÿ¡  Ÿž³¢žŸ¤¡¢ž° ¥Ÿ«éŸž¤¡¢ž,
Ÿž©²¬®¡ó¡¢ž° ¥Ÿ¦¢¦Ÿ ¬®¦ ¨ é¢žê¬®­¬®±²¬®¡: ™Ÿ£¡Ÿé¬žŸñ¢£, ¢êŸ¤¢ Ÿ²°¡
¦¢­¬®±²¬®¡¡¢ž¡ ¢¡í é¢ž°¡ ³°¡ � ° 0...200¦ ¥Ÿ éŸ­¬®¦ (¥Ÿ«éŸ­ ñŸ éŸž° ŸîŸ¡ªó°ª)
¥¬®¡° ³¡Ÿ¤Ÿ¡ ±¢ó¬®±²¬®¡¯í iot = 0.025,°£¤ 200...500¦ ¥Ÿ éŸ­¬®¦í ioz =0.017,³¡Ÿ¤Ÿ¡

¥¬®¡¯ ¤Ÿð¦¬ì §ž¬®¡ ° ¨ ¥¬£Ÿ¡ó¬é ¢¤¬ì ³¢žéŸ­ó¡¢ž° ¥Ÿ °¤ŸþŸýŸ¤Ÿ¡
³¡¬®±Ÿ§ž¢ž¯ dom o= 50 ¦¦ ¨ dor =7¦¦, §¢ ° ¦°ï°¡ êŸ²¡¬®±²¬®¡¯ b=8¦, §¢ °
¥Ÿ«éŸž¤Ÿ²°¡ ¢êó¯ Q=12¦3/é, §¢ ¬®¦ ³¢žéŸ­ó¡¢ž° £Ÿ¥¦Ÿ¡Ÿ²°¡ ¥Ÿ§¢ªéŸ­¬®±²¬®¡

¬®¡¢ª¬ì ¥¬®¡Ÿ¥Ÿ éŸ­° ±¢ó¬®±²¬®¡¯í io =000:
ŽŸ ŸžéŸ­ ¥Ÿ«éŸž¤¡¢ž° ¥°¦Ÿ¡ éžŸ £ ŸªéŸ­ Ÿž©²¬®¡ó¡¢ž¡ ¬® ©žŸ¡ª

¥Ÿ¦¢¦Ÿ ¬®±²¬®¡¡¢ž¯ ¡¢ž¤Ÿ²ŸªéŸ­ ¢¡ ¡¤.µ-¬®¦:
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†¤.6 � žŸ¦³Ÿž° Ÿî¤Ÿ²¬®±²Ÿ¡ ñŸ µ ¥¢ ¯¡±Ÿª
«Ÿžû¦Ÿ¡ ¦Ÿ¤¢ž¨¬®²±¡¢ž¡ ¯£ ¥¢ì°¡Ÿ¤¡¢ž°

1-ñŸ éŸž, 2- ïžŸ¦³Ÿž° «Ÿ¥Ÿ§¬ž­¦Ÿ¡ ­ŸéŸê, 3- ïžŸ¦³Ÿž° ¦¢î²Ÿê ­ŸéŸê,
Ÿ²³-¤¬ Ÿ¤¬®¡¡ž° ¦Ÿ¤¢ž¨¬²ž ¨ •.†.–¬¡þŸž¬é°, ‡.‡.—¨°°, –.‡.›Ÿ¦¬é°

³Ÿ¡Ÿÿ¨¢ž°, §-¡¬®²¡¡ ¯£  •.–.„Ÿ¡¬²Ÿ¡° ³Ÿ¡Ÿÿ¨°, ©-¡¬®²¡¡ ¯£  •.•.–žŸ � ° -
Š.˜. � ì¬ž � ìê¬®³Ÿ¡Ÿÿ¨°

•¢žê¬®­¢ê¬é³¢žéŸ­ Ÿž©²¬®¡ó¡¢ž¯  ¢£¡¬®¦ ¢¡ó, ¬ž.
i ¦¢­¬®±²Ÿ¡ éžŸ ¥°©žŸéê°¤Ÿ¤Ÿ¡ «ŸîŸéì° Ÿð©¢ª¬®±²¬®¡¯ §¬ž­¡Ÿ¤Ÿ¡¬®¦

Ÿ¡¡«Ÿ¡ ë,Ÿ¡¤Ÿ´ ±¢ ¬ž ¥¢ì°¡Ÿ¤° ³Ÿ¡Ÿÿ¨° � § Ÿ§¬ž­¦Ÿ¦³ £ Ÿªé¢ê ¤¬® Ÿ¤¬®¦¡¢ž°
¤Ÿ²¬®¡ŸªŸ­ ¦Ÿ¤¢ž¨¬®²±° ±¢ó¬®±²¬®¡¯.

¦°¨¡¬®²¡ ñŸžŸ¦¢ ž° éžŸ ëŸ¤Ÿ¡ Ÿð©¢ª¬®±²¬®¡¢¡ ¬®¡¢¡¬®¦ ¥¬®¡° £Ÿ¥¦Ÿ¡Ÿ²°¡
io ±¢ó¬®±²¬®¡¡ ¬® ´¬ž©¬®³¬ž©¬®±²¬®¡¯:„Ÿ¤Ÿ²¡ é¢žï°¡ ¦¢­¬®±²Ÿ¡ Ÿð©¢ª¬®±²¬®¡¯
³ŸªŸ¤Ÿ²¬®¦ ë •.•.–žŸ � ° ³Ÿ¡Ÿÿ¨¬é £ ŸªéŸ­ ±¢ó¬®±²Ÿ¡ ¬ž¬«¦Ÿ¡ ¢ìŸ¡Ÿ¤¬®¦, °¡þ¯
³¢ž¬®¦ ë i ¦¢­¬®±²Ÿ¡ Ÿžû¢ó° ¬þ¥°¦¡Ÿé¬žéŸ­ ¦¢­Ÿª¦Ÿ¡¯.

±¢ó¬®±²¬®¡¡¢ž°Ÿžû¢ó¡¢ž° §ž¢±¢ ê°¬é°¡ ¥Ÿ¦ŸñŸ Ÿ£´Ÿ¡¬®±²¬®¡ ë ¡¤Ÿ é¬®¦
³¢žéŸ­ó¡¢ž° ¢êó° ¬ž¬«¦Ÿ¡ ¥Ÿ¦Ÿž ¥¢ì°¡Ÿ¤° ŸîŸïŸž¤Ÿ­ ¨ •.†.–¬¡þŸž¬é°, ‡.‡.—¨°° ¨
–.‡.›Ÿ¦¬é° ¯¡©¥®£¡žŸªéŸ­ ³Ÿ¡Ÿÿ¨¢ž¡ � § Ÿ§¬ž­¢ê°£:

� ¬žž¬ž©_ §ê´¬®¦ ¬®£¬®¦¡Ÿ£°žé¬®¦ ¢¡ ´¬ì¬éŸ¤Ÿ«Ÿž¢ž¬®¦ ŸîŸïŸª¬ì
¥°©žŸéê°¤Ÿ¤Ÿ¡ ¥ŸžéŸ­° ŸîŸïŸª¦Ÿ¡ ¥°¦¡Ÿ¤Ÿ¡ ñŸ µŸî¡¢ž¯, ¥Ÿž± ýŸ¤Ÿ¡°
 ¢ìŸ¤Ÿ¡ ©°¦Ÿ©ž¬®±²Ÿ¡ §¬ž­Ÿ¤ª° ý¬žÿ¡Ÿ¤Ÿ¡ Ÿžû¢ó¡¢ž° ¬ž¬«¬®¦¯ ý¬óž
³ŸªéŸ­¬®±²¬®¡¡¢ž° ©¢ñó¬®¦, ¥°©žŸéê°¤Ÿ¤Ÿ¤Ÿ¡ ¥ŸžéŸ­° ¥Ÿ«éŸž¤° §žŸ � °¤Ÿ¤Ÿ¡
¢ìŸ¡Ÿ¤¯ ýŸ¤Ÿ¡° Ÿ«´Ÿ Ÿ¡ó° ¡«éŸ­ ñŸ²¦Ÿ¡¡¢ž¬®¦, °¡þñ¢£ ¡Ÿ¨ ¥°©žŸéê°¤Ÿ¤Ÿ¡
¥ŸžéŸ­° ý¬žÿ¡Ÿ¤Ÿ¡ ¥¢ Ÿð¬ ¬®±²¬®¡¡¢ž° Ÿž©²¬®¡ó¡¢ž° é¢žê¬®­¬®±²¬®¡¯:

� ¡«¬®¦Ÿ²°¡ ´¬ì¬éŸ¤Ÿ«Ÿž¢ž¬®¦ ¥ŸµŸ´Ÿ¤° � § Ÿ§¬ž­é¬ì —¬®©ê¬ °ñ° ¥Ÿž±
ýŸ¤Ÿ¡¡¢ž¯ ýŸ¤¦Ÿ¡ £¤ð³¡Ÿ¤Ÿ¡ ý¬®ê¢ž¬®¦ Ÿ¡¡«Ÿ¡ Ÿð©¢ª¬®±²¬®¡ ¢¡ ±¬ì¡¬®¦
ŸžŸ§¬®±²Ÿ¡ (¢êó°) ý¬ý¬´¬®±²Ÿ¡ éžŸ, ¦°¡þ©¢î ýŸ¤¦Ÿ¡ é¢žï¡Ÿ¤Ÿ¡ ý¬®ê¢ž¬®¦
ŸžŸ§¬®±²Ÿ¡ (¢êó°)§žŸ©°¢¡ ¯ ´°£  ¦¢­Ÿ¡¬®¦ ë: ‚¡ª¬®¦Ÿ²°¡ ¢ž¨¬®²±¡¢ž° ¬žŸ¤Ÿ¤Ÿ¡ ¨
óŸ¡Ÿ¤Ÿ¤Ÿ¡ ¤ ž¬®¤ ý¬ý¬´¬®±²¬®¡¡¢ž¯  ¢ì° ¢¡ ¬®¡¢¡¬®¦ ýŸ¤Ÿ¡° ýŸ¤¦Ÿ¡ é¢žï°¡
ý¬®ê¢ž¬®¦:

úŸ¤Ÿ¡° ýŸ¤¦Ÿ¡ ¥¢ ¨Ÿ¡ó¬é ŸîŸïŸª¬ì ¥°©žŸéê°¤Ÿ¤Ÿ¡ ¥ŸžéŸ­° µ°« 
¥Ÿ«éŸž¤° ¥Ÿ¦Ÿž ¤Ÿž¨¬ž ë °¦Ÿ¡Ÿê ýŸ¤Ÿ¡° ¢êóŸ²°¡ ³¡¬®±Ÿ§°ž¯í ¤Ÿ´éŸ­
³ŸªéŸ­¬®±²Ÿ¡ Ÿ£ °µŸ¡°ª: •žŸ ¥Ÿ¦Ÿž Ÿ¡¥žŸû¢«  ë ¬®¡¢¡Ÿê ýŸ¤Ÿ¡°  ¢ìŸ¤Ÿ¡

©°¦Ÿ©ž¬®±²Ÿ¡ §¬ž­Ÿ¤ª° ¦¢­¬®±²¬®¡¡¢ž¯ ¤Ÿ´éŸ­ ýŸ¤Ÿ¡° ³ŸªéŸ­ó° Ÿ£ °µŸ¡°ª:
™Ÿ£¡Ÿ§° Ÿ¤Ÿ¡ §žŸ¤Ÿ¡¬®±²Ÿ¡ ¦¢ï ¥Ÿž± ýŸ¤Ÿ¡°  ¢ìŸ¤Ÿ¡ ©°¦Ÿ©ž¬®±²Ÿ¡

§¬ž­Ÿ¤ª° Ÿžû¢ó¡¢ž¯ ¬ž¬«éŸ­ ¢¡ ¦°¡þ¨ ýŸ¤Ÿ¡° ³ŸªéŸ­¬®±²Ÿ¡ 0.2Ÿ£ °µŸ¡° ¥Ÿ¦Ÿž,
°¡þ° ñŸ µŸî¬é ¥¡ŸžŸé¬ž þ° ê°¡¬®¦ óŸ¡Ÿ¤Ÿ¤Ÿ¡  é²Ÿê¡¢ž £ Ÿ¡Ÿê µ¡«¦Ÿ¡
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³ŸžÿžŸª¦Ÿ¡
³ŸªéŸ­¬®±²¬®¡¡¢ž°
ý¬žÿŸžŸžŸ¤Ÿ¡
¤Ÿ Ÿžé¢ê ü 5
¥¢ Ÿð¬ ¬®±²¬®¡¡¢ž°

ë

¥, h/D
¦¦

0.02
2 0.04
3 0.06
4 0.08
5
6 0.12
7 0.14

0.16
0.18

| 10 |_....

†¤.7-¬®¦
¤Ÿ´éŸ­¬®±²¬®¡¯

ë
9191

9000

8000

7000

0000

sooo
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3000
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1000

0.02

‹þ £ Ÿª°¬¡Ÿž
¬ž° ŸîŸïŸª¦Ÿ¡
£ŸžóŸé¬ž¬®¦¡¢ž°
ý¬ý¬´¬®±²¬®¡¡¢ž°
ŸîŸïŸ¡¬®¦ ë
ý¬ý¬´¬®±²¬®¡:
³ŸžÿžŸª¬®¦¡¢ž¬é,
¥°žŸéê°¤Ÿ¤Ÿ¡
� ž§Ÿ¡¡¢ž°
§° Ÿ§¬ž­¡Ÿ¤Ÿ¡

é¢žŸ³¢ž²Ÿê: ™¢ž ¤¬ì¦°ª ¤Ÿ Ÿžé¢ê ë ¥Ÿž± ýŸ¤Ÿ¡° 0.2-°ª ý¬óž
¥Ÿ¦Ÿž  ¢ìŸ¤Ÿ¡ ©°¦Ÿ©ž¬®±²Ÿ¡ §¬ž­Ÿ¤ª° ¬ž¬«¦Ÿ¡

¥¢ Ÿð¬ ¬®±²¬®¡¡¢ž: úŸ¤Ÿ¡° ²¬®žŸóŸ¡þ²¬®ž³ŸªéŸ­¬®±²Ÿ¡ ¥Ÿ¦Ÿž
ý¬žÿ, ¨ é¢žªé¢ê ë ¦°ï°¡ Ÿžû¢ó¯: ŽŸ ŸžéŸ­ ý¬žÿŸžŸžŸ¤Ÿ¡

Ÿž©²¬®¡ó¡¢ž¯ Ÿ¦ý¬ýéŸ­ ¢¡ Ÿì.2-¬®¦:

§¬ž­Ÿ¤ª° Ÿžû¢ó¡¢ž¡ ¯£  ýŸ¤Ÿ¡° hID ³ŸªéŸ­¬®±²Ÿ¡ Ÿ£ °µŸ¡°

Ü, w, ë, A, � , V, v2/2g,
£¦ £¦] é £¦2 £¦3/é £¦/é £¦

239 4000 0.026
236 4100 50 282 14.38 _..005
231 14700 30 490 25 0.318
215 17050 25 682 34.8 0.617
198 _33600 907 46.25 1.09019.6187 10500 10 1050 53.6 1.460
166 12500 Ý 1250 63.8 2.074
156 13300 10 1330 67.85 2.346
137 15000 10 1500 _76.5 2.980
123 15850 10 1585 80.87 3.330

¡¢ž¤Ÿ²ŸªéŸ­ ë ýŸ¤Ÿ¡°  ¢ìŸ¤Ÿ¡ ©°¦Ÿ©ž¬®±²Ÿ¡
ýŸ¤Ÿ¡° ³ŸªéŸ­¬®±²Ÿ¡ Ÿ£ °µŸ¡°ª:

348
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50

0.04 0.00 0.0s Ý 0.14 0.10 0.18

†¤.7 úŸ¤Ÿ¡°  ¢ìŸ¤Ÿ¡ ©°¦Ÿ©ž¬®±²Ÿ¡ §¬ž­Ÿ¤ª° ¦¢­¬®±²¬®¡¡¢ž¯
ýŸ¤Ÿ¡° ý¬óž ³ŸªéŸ­¬®±²¬®¡¡¢ž° ©¢

«Ÿžû¬®¦¡¢ž°ª Ÿ¦¢¡Ÿé Ÿ¡§Ÿé¬ž¯ ¥°©žŸéê°¤Ÿ¤Ÿ¡
¥°¦¡Ÿ¤Ÿ¡ ñŸ µŸî¯ ¤ŸñéŸ­ ë ýŸ¤Ÿ¡¡¢ž°, ðŸ¡ŸðŸ¡

¤Ÿž§Ÿé¬ž¬ì � ž§Ÿ¡¡¢ž° ³ŸªéŸ­¬®±²Ÿ¡
¥¢ : •°©žŸéê°¤Ÿ¤Ÿ¡ ¥ŸžéŸ­° ¥¢ ¨Ÿ¡ó¬é ¥¢ì¬®¤°

µ¡«¦Ÿ¡ ¨ ŸžŸ§¬®±²Ÿ¡, °£¤ ´¬ì¬éŸ¤° ñŸ ° ¦¢ï
„¬®²¡ §¬ž­¯¡±Ÿª¯ ¥ŸµŸ´ ¬®ì¢¤ªé¬®¦ ë µ¡«¦Ÿ¡

°¡þ° ñŸ µŸî¬é  ¢ì° ë ¬®¡¢¡¬®¦ ´¬ì¬éŸ¤° ñŸ î¬®¦¡¢ž:
¥ŸžéŸ­° ¢ž¨¬®²±° ¬®£¬®¦¡Ÿ£°ž¬®±²¬®¡¯, ¤Ÿ´éŸ­

³ŸªéŸ­¬®±²Ÿ¡ Ÿ£ °µŸ¡° ý¬ý¬´¬®±²¬®¡¡¢ž°ª, ¬®¡°
¡«Ÿ¡Ÿ¤¬®±²¬®¡:
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� ¡«¬®¦Ÿ²°¡ ´¬ì¬éŸ¤Ÿ«Ÿž¢ž¬®¦, ¦Ÿ£¡Ÿé¬žŸñ¢£ ý¬óž •üŽ-¢ž°  ¬®ž³°¡Ÿ²°¡
ïžŸ Ÿž¡¢ž¬®¦,  ¢ìŸ©žé¬®¦ ¢¡ ëê¢¤ žŸ¤Ÿ¡ «ŸžûŸ³¢ž ¬®¡¢ª¬ì ¥Ÿž± ýŸ¤Ÿ¡¡¢ž: •žŸ¡ª
³ŸªéŸ­¬®±²Ÿ¡ Ÿ£ °µŸ¡° ý¬ý¬´¬®±²Ÿ¡ ©¢ñó¬®¦ ¢êó¡ ¬® ¤ žéŸ­ó° ¦Ÿ¤¢ž¢£¯
ý¬ý¬´é¬®¦ ¢¡ ¬þ§­Ÿ²°¡ � ž¢¡ó¬é:

� ¡«¦Ÿ¡ ý¬ý¬´¬®±²Ÿ¡ ¡¦Ÿ¡ éŸžó¯ é Ÿ¡§Ÿé¬ž ë µ¡«¬®¦Ÿ²°¡ ïžŸ Ÿž° ¥Ÿ¦Ÿž:
‹®£ ° ïžŸ Ÿž¬®¦ µ¡«¦Ÿ¡ ¦¢­ ³ŸžÿžŸª¬®¦¡¢ž°ª ´¬®£Ÿý¢ê¬® ¡ñŸ Ÿ¤¬é ñ¢ ó ë
ýŸ¤Ÿ¡° ýŸ¤¬®¦¯ é¢žï¡Ÿ¤Ÿ¡ ý¬®ê¢ž¬®¦°žŸ¤Ÿ¡Ÿª¡¢ê «Ÿ  ©Ÿ¡©Ÿì:

‚«´Ÿ Ÿ¡ó¬®¦ ¤Ÿ Ÿžé¢ê ë µ¡«¦Ÿ¡ ´¬ì¬éŸ¤Ÿ«Ÿž¬®¦ ¥Ÿž± ýŸ¤Ÿ¡° ýŸ¤¦Ÿ¡
¥¢ ¨Ÿ¡ó¬é ŸîŸïŸª¬ì ¥°©žŸéê°¤Ÿ¤Ÿ¡ ¬þ ¬®ì°ì ¥ŸžéŸ­° ¥Ÿ«éŸž¤¯í §žŸ � °¤Ÿ¤Ÿ¡
¢ìŸ¡Ÿ¤¬é, °¡þ¯ ¥¡ŸžŸé¬ž¬®±²¬®¡ ë  Ÿê°£ £ Ÿ¡Ÿê µ¡«¦Ÿ¡ ¨ ¢êó°ý¬ý¬´¬®±²¬®¡¡¢ž¯
´¬ì¬éŸ¤Ÿ«Ÿž° £Ÿ¥¦Ÿ¡Ÿ²°¡ ¤ žéŸ­ó¡¢ž¬®¦:

€¡¡Ÿž¤é¢ê ¢¡ ¢ž¤¬®¤Ÿž¨¬ž ©¢ñó.
Ÿ¡ªó° ¦Ÿ¤¢ž¢£° ý¬ý¬´¬®±²¬®¡¡ ¯£  ûŸ¦Ÿ¡Ÿ¤° §­Ÿ²°¡ � ž¢¡ó¬é,
¢êó°ý¬ý¬´¬®±²¬®¡¡ ¯£  ûŸ¦Ÿ¡Ÿ¤° §­Ÿ²°¡ � ž¢¡ó¬é:

•° Ÿž¤éŸ­ ©¢ñó¢ž° é¢žê¬®­¬®±²¬®¡°ªñŸžðé¬®¦ ë, ¬ž µ¡«¦Ÿ¡ ³ŸžÿžŸª¦Ÿ¡
 ¢£Ÿ¡¤²¬®¡°ª ¤ žéŸ­ó° §­Ÿ²°¡ � ž¢¡ó¬é ý¬ý¬´¬®±²¬®¡¯ §¢žŸ©Ÿ£¢ê° ë ¢êó° §­Ÿ²°¡
� ž¢¡ó¬é ý¬ý¬´¬®±²Ÿ¡ ¡¤Ÿ ¦Ÿ¦³:

–žŸ � °¤Ÿ¤Ÿ¡ ¦¢±¬©° ©¢ñó¬®¦ Ÿê°óŸ²°¡ ³¢¤²Ÿê¡¢ž° ²¬®žŸóŸ¡þ²¬®ž ¤¬ì¦¯
¥Ÿ¦ŸñŸ Ÿ£´Ÿ¡¬®¦ ë ©° ¬ž©°  ¢ìŸý¬´¬®±²Ÿ¡¯ ´¬ì¬éŸ¤Ÿ«Ÿž° ­Ÿ²žŸ¤¢ ¢ž° ¦°ï¨,
°£¤ ³¢¤²Ÿê¡¢ž° ²¬®žŸóŸ¡þ²¬®ž§Ÿ§Ÿ±° éžŸ Ÿê°óŸ²°¡ ³¡¬®±Ÿ§ž° Ÿ¡¤²¬®¡Ÿ²°¡ §¬ž­Ÿ¤ª°
¡«Ÿ¡° ý¬ý¬´¬®±²¬®¡¯ ¥Ÿ¦ŸñŸ Ÿ£´Ÿ¡¬®¦ ë ¤Ÿž§Ÿé¬ž¬ì £ŸžóŸé¬ž¦Ÿ¡  ¢ìŸ©ž¦Ÿ¡
¤ žéŸ­ó°ª ©° ¬ž©°í ¥Ÿ¤ŸîŸ¤ ¬®ìì¬®±²Ÿ¦³  ¢ìŸý¬´¬®±²Ÿ¡¯:
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†¤.8 •¬ì¬éŸ¤Ÿ«Ÿž° ­Ÿ²žŸ¤¢ ¢ž° ¥°©žŸéê°¤Ÿ¤Ÿ¡ î¢û°¦¡¢ž¯
ûŸ¦Ÿ¡Ÿ¤° 12 7-15 7 ñŸ¥¢ž° ¥Ÿ¦Ÿž

‚ê°óŸ²°¡ ³¡¬®±Ÿ§ž¢ž¬é ¤Ÿî¬®ªéŸ­ ³¢¤²Ÿê¡¢ž° §Ÿ§Ÿ±¡¢ž¯ ¥Ÿ ¬®¤ ¤¢ ¢ž ¢¡,
óŸ¡° ¬ž £Ÿ¥¦Ÿ¡Ÿ²°¡ ¤ žéŸ­ó¡¢ž¬®¦  ¢ì° ¬®¡° ¢ž¨¬®²±° Ÿ¤¡±Ÿž±Ÿ²°¡ ý¬ý¬´¬®±²¬®¡:
•°©žŸéê°¤Ÿ¤Ÿ¡ ¥ŸžéŸ­° ¥Ÿ«éŸž¤° ªŸ¡¤ŸªŸ­ é¢žê¬®­Ÿ¤Ÿ¡ ¢ìŸ¡Ÿ¤ ñŸ¥Ÿ¡ï¬®¦ ë
¤Ÿž§Ÿé¬ž¬ì £ŸžóŸé¬ž¦Ÿ¡ ³¡¬®±Ÿ§ž° ¬ž¨ë ¦¬ Ÿž¤¬®¦, °£¤ §žŸ � °¤Ÿ¤Ÿ¡ ¦¢±¬©°
©¢ñó¬®¦ ©žŸ Ÿ¡¥žŸû¢« ¬®±²¬®¡¯ þ¤Ÿ:

†¤.8-¬®¦ °žŸ¤Ÿ¡ŸªéŸ­ ¤Ÿî¬®ª¬®¦¡¢ž¬é £ Ÿ¡¬®¦ ¢¡ó ýŸ¤Ÿ¡° ¨ ŸéŸðŸ¡°
¤ žéŸ­ó¡¢ž¬®¦ ûŸ¦Ÿ¡Ÿ¤° ³¬ê¬ž ñŸ¥¢ž° î¢û°¦¡¢ž¯ ³¡¬®±Ÿ§ž¬ì ¤¢ ¢ž¯, ¬ž¬¡ª ¥°¦Ÿ¡
éžŸ ¤Ÿî¬®ª¬®¦ ¢¡ó µ¡«¦Ÿ¡ ¨ ¢êó°ý¬ý¬´¦Ÿ¡ � ž°¡ŸþŸý¬®±²¬®¡¡¢ž¡ ¯£  ûŸ¦Ÿ¡Ÿ¤°:

‚²£ñ°£¬é, ýŸ¤Ÿ¡° ýŸ¤¦Ÿ¡ ûŸ¦Ÿ¡Ÿ¤Ÿ¦°ï¬ª° ¯¡ ž¬®±²¬®¡¯ ñ¢ ó ë ¤Ÿ Ÿž¢ê
¥Ÿ«éŸž¤¬é µ¡«¦Ÿ¡ ¦¢­ ³ŸžÿžŸª¬®¦¡¢ž°ª ´¬ì¬éŸ¤Ÿ«Ÿž¯ ï¢ž­ ñŸ¥¢ê¬® ¥Ÿ¦Ÿž:
µ¡«¦Ÿ¡ ³ŸžÿžŸª¬®¦¯ ¡éŸð¢ª¡¢ê¬® ¡ñŸ Ÿ¤¬é Ÿ¡¥žŸû¢«  ë ¢ž¤ŸžŸÿ§¢ê ýŸ¤Ÿ¡°

ýŸ¤¦Ÿ¡ ûŸ¦Ÿ¡Ÿ¤Ÿ¦°ï¬ª¯, ŸîŸé¢êŸñ¢£ ýŸ¤¦Ÿ¡ é¢žï¡Ÿ¤Ÿ¡ ý¬®ê¬®¦:
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1. —¢î¡Ÿ²°¡ §¢ ¢ž¬®¦ ïžŸ³¢ž¬®¤¡¢ž° «Ÿžû¦Ÿ¡ ñŸ²¦Ÿ¡¡¢ž¬®¦ £ ŸªéŸ­
þŸýŸð¬®ž¤ þŸý¬ž¬«°þ¡¢ž¯ ¥¬£Ÿ¡ó¯, ¥¬®¡¯, ³¢žéŸ­ó¡¢ž¯, ¬ž¬¡ó ŸîŸé¢ê ê°Ÿžû¢ó ¢¡
³¡¬®±Ÿ§ž¬®¦ °žŸ¤Ÿ¡¬®¦ ¯¡±Ÿª¬ì ¢ž¨¬®²±¡¢ž¯, ¥¡ŸžŸé¬ž¬®±²¬®¡ ¢¡  Ÿê°£ ŸîŸïŸž¤¢ê

¥¬£Ÿ¡ó°  Ÿ¡¬ì¬®¡Ÿ¤¬®±²Ÿ¡ ¬ž¬«¦Ÿ¡ ¥¬®£Ÿê°¥ŸéŸ£Ÿž¬®¦:
2. „ ŸªéŸ­ þŸý¬ž¬«°þŸ²°¡ ¥ŸéŸ£Ÿž¬®¦¯ ¤Ÿž¬ì ü ¤°žŸîé¢ê ¥¢ì¢ìŸ Ÿž

¤Ÿî¬®ª¡¢ž° ¥°©žŸéê°¤Ÿ¤Ÿ¡ ¥Ÿ«éŸž¤° ¦¢±¬©¡¢ž ¨ ïžŸ¥¬£ó¢ž¬®¦ ¯¡±Ÿª¬ì
¥¬®¡Ÿ¤Ÿð¦Ÿ¤Ÿ¡ ¢ž¨¬®²±¡¢ž° ¦Ÿ±¢¦Ÿ °¤Ÿ¤Ÿ¡ ¦¬©¢ê¡¢ž ¤Ÿð¦¢ê°£:

3. •¢ Ÿð¬ ¬®±²¬®¡¡¢ž° Ÿž©²¬®¡ó¡¢ž¯ ±¬®²ê ¢¡  Ÿê°£ ¡¤ŸžŸ§ž¢ê ê¢î¡Ÿ²°¡
§¢ Ÿ¥¬®¡¢ž¬®¦ ïžŸ³¢ž¬®¤Ÿ²°¡ ¤¬® Ÿ¤¬®¦¡¢ž° ¥¢ ¯¡±Ÿª «Ÿžû¦Ÿ¡ � °ð°¤Ÿ¤Ÿ¡
¢ž¨¬®²±¯, £Ÿ¥¦Ÿ¡¢ê ¥¬®¡Ÿ¤Ÿð¦¬®±²Ÿ¡ ¯¡±Ÿªó¡ ¬® é¢žï¡Ÿ¤Ÿ¡ Ÿž©²¬®¡ó¯ ñŸ²¦Ÿ¡Ÿé¬ž¬ì

§¬ž­¬¡¡¢ž¯ ¨  Ÿê ¢ž¨¬®²±° ¡¤ŸžŸ§ž¦Ÿ¡ ¦Ÿ±¢¦Ÿ °¤Ÿ¤Ÿ¡ ¦¬©¢ê:

4. Ž¬® Ÿ¤¬®¦¡¢ž° ¦Ÿ¤¢ž¨¬®²±° ±¢ó¬®±²Ÿ¡ ¬ž¬«¦Ÿ¡ ³Ÿ¡Ÿÿ¨° ¨ ©žŸ ¥°¦Ÿ¡ éžŸ
¦«Ÿ¤éŸ­ ¢ìŸ¡Ÿ¤° ¦°ï¬ª¬é ¤Ÿž¢ê° ¬ž¬«¢ê¬®ììŸ¡¤²¬®¡ ñž°ð¦Ÿ²Ÿÿ¨ ¥¬®¡¢ž¬®¦

¤¬® Ÿ¤é¬ì ³¢žéŸ­ó¡¢ž° ¥¢ ¯¡±Ÿª «Ÿžû¦Ÿ¡ ¤Ÿ²¬®¡ŸªŸ­ ¦Ÿ¤¢ž¨¬®²±° ©°žó¯:

s. „ ŸªéŸ­ Ÿž©²¬®¡ó¡¢ž¯ ¥¡ŸžŸé¬ž¬®±²¬®¡ ¢¡  Ÿê°£ ¥Ÿ«éŸž¤¢ê ê¢î¡Ÿ²°¡ §¢ Ÿ²°¡
¤Ÿî¬®ªéŸ­ó¡¢ž° é¢ž°¡ ³°¢ � ¬®¦ ¥ŸéŸóéŸ­ ïžŸ³¢ž¬®¤¡¢ž° ­ŸéŸê¯, ¬ž¬«¢ê ©žŸ¡ª
êéŸª¦Ÿ¡ ñŸž³¢žŸ¤Ÿ¡¬®±²¬®¡¯: Ž¬® Ÿ¤¬®¦¡¢ž° é¢žï¡Ÿ¤Ÿ¡ ¦Ÿ¤¢ž¨¬®²±° ±¢ó¬®±²¬®¡¯
¤� § Ÿ§¬ž­é° ¡Ÿ¨ §¢ Ÿ²°¡ ¤Ÿî¬®ªéŸ­ó¡¢ž° þŸý¢ž¯ ¬ž¬«¢ê°£¨ ŸýŸ¦¢žÿ  ŸžŸ­ó¡¢ž°

�  Ÿž¬®¦¡¢ž¯ ¤Ÿ¡´Ÿ§¬®«Ÿ¤¢ê
6. ú¬óž ³ŸªéŸ­¬®±²Ÿ¡ ñŸ²¦Ÿ¡¡¢ž¬®¦ £¬ì¡Ÿ¤Ÿÿ¨ ¥Ÿž± ýŸ¤Ÿ¡° ¥°©žŸéê°¤Ÿ¤Ÿ¡

©°¦Ÿ©ž¬®±²¬®¡¡¢ž¯ ¤ ž¬®¤ ¦¢­Ÿ¡¬®¦ ¢¡, °¡þ¯ ð§Ÿê° Ÿð©¢ª¬®±²¬®¡ ë¬®¡¢¡¬®¦ ïžŸ Ÿž°

±¬ì¬®¡Ÿ¤¬®±²Ÿ¡ éžŸ:
7. ú¬óž ³ŸªéŸ­¬®±²Ÿ¡ ûŸ¦Ÿ¡Ÿ¤ µ¡«¬®¦Ÿ²°¡ ïžŸ Ÿž° ¥°©žŸéê°¤Ÿ¤Ÿ¡ ¥ŸžéŸ­°

¥Ÿ«éŸž¤¬®¦ ýŸ¤Ÿ¡° ¥°©žŸéê°¤Ÿ¤Ÿ¡ ©°¦Ÿ©ž¬®±²¬®¡¡¢ž° ¥Ÿ«é° Ÿî¡¢ê¡ ŸñŸ¥¬é¬®¦ ü

¥ŸéŸ£ °  é²Ÿê¡¢ž° £ Ÿª¬®¦, ¥¢ ¨Ÿ³Ÿž ¨ ´¬ì¬éŸ¤Ÿ«Ÿž° ñŸ« ñŸ¡¬®±²Ÿ¡ µ°« 

¦°ï¬ªŸî¬®¦¡¢ž° ¦«Ÿ¤¬®¦:
8. •°©žŸéê°¤Ÿ¤Ÿ¡ ¥ŸžéŸ­° ý¬žÿŸžŸžŸ¤Ÿ¡ ¥¢ Ÿð¬ ¬®±²¬®¡¡¢ž° Ÿž©²¬®¡ó¡¢ž°

é¢žê¬®­¬®±²¬®¡¡¢ž ¥̄¡ŸžŸé¬ž¬®±²¬®¡ ¢¡  Ÿê°£ ³ŸªŸ¥Ÿ² ¢ê „´þ²Ÿ¡° ñ¬¦ñŸ¤Ÿ²Ÿ¡°
µ¡«¬®¦Ÿ²°¡ ´¬ì¬éŸ¤Ÿ«Ÿž° é±Ÿž¡¢ž° ñŸ µŸî¡¢ž¡ ¬® ¦«Ÿ¤¢ê ´¬ì¬éŸ¤Ÿ«Ÿž¯

é±Ÿž¡¢ž°ª ñŸ« ñŸ¡¢ê¬® ¦°ï¬ªŸî¬®¦¡¢ž:
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‚ ¢¡Ÿ´¬£¬®±²Ÿ¡ ¥°¦¡Ÿ¤Ÿ¡ ³¬éŸ¡©Ÿ¤¬®±²¬®¡¯ ¥žŸ ŸžŸ¤éŸ­ ë ¾×ã×ÕôæÉÅÌÚÜÉ×ÖÊ×ÌÝØöÝÌÉà

I ™Ÿž§Ÿž²Ÿ¡ ‚.ƒŸ., €¢ê¢ï²Ÿ¡ •.–. •Ÿž± ýŸ¤Ÿ¡°  ¢ìŸ¤Ÿ¡ ©°¦Ÿ©ž¬®±²Ÿ¡

§¬ž­Ÿ¤ª° ¬ž¬«¬®¦¯ ý¬óž ³ŸªéŸ­¬®±²¬®¡¡¢ž° ¥Ÿ¦Ÿž I/Š � ›‰•  ¢ì¢¤Ÿ§°ž. - 2009. -

N2. -ëï 92-96:

2 ™Ÿž§Ÿž²Ÿ¡ ‚.ƒŸ., €¢ê¢ï²Ÿ¡ •.–. •°©žŸéê°¤Ÿ¤Ÿ¡ ¥ŸžéŸ­° ý¬žÿ¡Ÿ¤Ÿ¡

¥¢ Ÿð¬ ¬®±²¬®¡¡¢ž° Ÿž©²¬®¡ó¡¢ž° é¢žê¬®­¬®±²¬®¡// •¬¤ ¬žŸ¡ ¡¢ž° ¨
Ÿ£ñ°žŸ¡ ¡¢ž° §° Ÿû¬ì¬é, 15-18 ¥¬¤ . 2009±., Šž¨Ÿ¡-“¢ž¦¬®¤: ’¢¤¬®²ª¡¢ž°

û¬ì¬éŸ­¬®. - Š� ›‰•  ¢ì¢¤Ÿ§°ž. - 2009. -N9 (¥Ÿ ¬®¤ ±¬ìŸž¤¬®¦). - ëï358-367:

3 òŸêï²Ÿ¡ ‰.•., ŽŸžŸñ¢ ²Ÿ¡ •.‡., –ž°§¬ž²Ÿ¡ Ž.‚., €¢ê¢ï²Ÿ¡ •.–. —¢î¡Ÿ²°¡

§¢ ¢ž° þ¬ì¬ìé¬ì ¥¬®¡¢ž¬®¦ ¥¬£Ÿ¡ó° ïžŸ³¢ž¬®¤Ÿ²°¡ ¥Ÿ§¢ªéŸ­¬®±²Ÿ¡ ¬ž¬«¦Ÿ¡

é¢žŸ³¢ž²Ÿê II Š� ›‰•  ¢ì¢¤Ÿ§°ž. -2011. -N2. - ëï 19-22:

4 €¢ê¢ï²Ÿ¡ •.–. —¢î¡Ÿ²°¡ §¢ ¢ž° ©°¦¥ŸžŸ²°¡ ¤Ÿî¬®ªéŸ­ó¡¢ž° é¢ž°¡ ³°¢ � ¬®¦

ïžŸ³¢ž¬®¤¡¢ž° ¤¬® Ÿ¤¦Ÿ¡ £Ÿ¥¦Ÿ¡Ÿ²°¡ ¦Ÿ¤¢ž¨¬®²±° ±¢ó¬®±²Ÿ¡ ¬ž¬«¦Ÿ¡ ¦¢±¬ì/|

Š� ›‰•  ¢ì¢¤Ÿ§°ž. --0011. - N3. - ëï21-24:

5 »ÚãÕôæÜ ¾×ã×ÕôæÜÝ.ö.ºÖÙÚÜÝÌã×ÜÉ×ÜÚÜÝÖÝÜ×Ößù×áÖâÝÖÝõÜÝÖÙÉâÝÙÝÞÚ

ÜÚ ÝÖÜÝÌ×Ù×ÝØÉÉØÚåË×ØÜÝÖÙ×á// ÑÜ×ØöÉæ.-ÃÃÉãÉÖÉ,2011.-N1(57).-C.41-43.

6 »ÚãÕôæÜII.O., ¾×ã×ÕôæÜo.r. ÒÝØËßãÚÕãæØÚÖà×ÙÚÙØÚÜÖâÝØÙÉØß	 ù×á

ÖâÝÖÝõÜÝÖÙÉöÝØÜçÓÌÝÕÝÖÙÝÞÝÌII¸õÝØÜÉÞÖÙÚÙ×áXXI À×ôÕßÜÚØÝÕÜÝáÜÚßàÜÝ-

âØÚÞÙÉà×ÖÞÝáÞÝÜ÷×Ø×ÜÛÉÉ"èÞÝãÝöÉæÉ ôÉåÜä". -¹×ÜåÚ:¹ØÉÌÝãôÖÞÉá

ÆÝËåÜÚÜÉá,2011.--.9-12.

7 €¢ê¢ï²Ÿ¡ •.–. •°ê°ïŸ¡ óŸìŸó¬®¦ ¤Ÿî¬®ªé¬ì ¥¢ì¢ìŸ Ÿž° ¥°©žŸéê°¤Ÿ¤Ÿ¡

ñŸžŸ¦¢ ž¢ž° ¨ ïžŸ³¢ž¬®¤Ÿ²°¡  Ÿ¡¬ì¬®¡Ÿ¤¬®±²Ÿ¡ ¥Ÿ«éŸž¤/I Š� ›‰•

 ¢ì¢¤Ÿ§°ž.- 2011. - N6. - ëï 35-38:

8 ™Ÿž§Ÿž²Ÿ¡ ‚.ƒŸ., €¢ê¢ï²Ÿ¡ •.–. ‹þ ¬®ì°ì ¥ŸžéŸ­° ¥Ÿ«éŸž¤¯ §žŸ � °¤Ÿ¤Ÿ¡
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Ô×ãä ØÚõÝÙç:ÉÖÖã×ÕÝÌÚÜÉ×öÉÕØÚÌãÉà×ÖÞÉÓÉ ØßÖãÝ÷ÝØËÉØß	 ùÉÓ âØÝÛ×ÖÖÝÌÌ

ÌÝÕÝâØÉ×ËÜçÓöÉÕØÝÙ×ÓÜÉà×ÖÞÉÓÖÝÝØßô×ÜÉæÓÉ ØÚåØÚõÝÙÞÚÜÝÌçÓÉ ßÖÝÌ×Øø×ÜÖÙÌÝÌÚÜÜçÓ

Ë×ÙÝÕÝÌÝâØ×Õ×ã×ÜÉæâÚØÚË×ÙØÝÌÓÚØÚÞÙ×ØÉåß	 ùÉÓèÙÉâØÝÛ×ÖÖç.

¶ßÖãÝÌç×ÖÝÝØßô×ÜÉæßÖÙÚÜÚÌãÉÌÚ×Ëç×Ì öÝØÜçÓÉ âØ×ÕöÝØÜçÓØÚáÝÜÚÓÌ ÝÖÜÝÌÜÝË

ÝÙÜÝÖæÙÖæÞ öÉÕØÝÖÝÝØßô×ÜÉæËÖ ËÚãçËÉ É ÖØ×ÕÜÉËÉØÚåË×ØÚËÉ,ÞÝÉËÉæÌãæ	 ÙÖæ

ÌÝÕÝâØÉ×ËÜç×öÝãÝÌÜç×ßåãç É ËÝÖÙÝÌç×â×Ø×ÓÝÕç.ÑÙÉÖÝÝØßô×ÜÉæÖßù×ÖÙÌ×ÜÜÝÌãÉææÜÚ

×ÖÙ×ÖÙÌ×ÜÜçáØ×ôÉËÌÝÕÝÖÙÝÞÝÌ,ÞÝÙÝØç×Ü×ÖßÙåÜÚàÉÙ×ãäÜÝ×ÞÝãÉà×ÖÙÌÝÜÚÜÝÖÝÌ,Ì ÝÕÜÉÓ

ÖãßàÚæÓæÌãæ	 ÙÖæâØÉàÉÜÝáÜÚÞÝâã×ÜÉæÜÚÜÝÖÝÌ,Ì ÕØßöÉÓ-ÌÝåõßôÕÚ	 ÙØÚåËçÌØßÖãÚ.

ÅâçÙ èÞÖâãßÚÙÚÛÉÉØ×àÜçÓÖÝÝØßô×ÜÉáâÝÞÚåçÌÚ×Ù,àÙÝÝÖÜÝÌÜÚæàÚÖÙäÚÌÚØÉáÜÚ

ÝÙÕ×ãäÜçÓßàÚÖÙÞÚÓÌÝÕÝâØÉ×ËÜçÓöÝãÝÌÜçÓßåãÝÌ É ËÝÖÙÝÌçÓÝâÝØ,âØÝÉÖÓÝÕÉÙÌ
Öã×ÕÖÙÌÉ×Ü×âØÚÌÉãäÜÝáÝÛ×ÜÞÉ âÚÌÝÕÞÝÌÝöÝÖÙÝÞÚØ×Þ ÉãÉ ÞÝÜ×àÜÝöÝØ×åßãäÙÚÙÚ

ØßÖãÝ÷ÝØËÉØß	 ù×öÝâØÝÛ×ÖÖÚ.¹ØÉàÉÜÝáèÙÉÓÝøÉõÝÞæÌãæ×ÙÖæÝÙÖßÙÖÙÌÉ×âÝãÜÝÛ×ÜÜçÓ

ÉÖÖã×ÕÝÌÚÜÉáâÝ ÝâØ×Õ×ã×ÜÉ	 ÓÚØÚÞÙ×ØÉÖÙÉÞöÝØÜçÓÌÝÕÝÖÙÝÞÝÌ,ÖãÚõÝÉåßà×ÜÜÝÖÙä

öÉÕØÚÌãÉà×ÖÞÉÓÉ öÉÕØÝÕÉÜÚËÉà×ÖÞÉÓâØÝÛ×ÖÖÝÌ,âØÝÙ×ÞÚ	 ùÉÓß Ø×àÜçÓÖÝÝØßô×ÜÉáÉ ÉÓ

ßåãÝÌ,a ÙÚÞô×Ü×ÖÝÌ×Øø×ÜÜÝÖÙäßÖãÝÌÉáÕãæõ×åÝâÚÖÜÝáèÞÖâãßÚÙÚÛÉÉÉ è÷÷×ÞÙÉÌÜçÓ

Ë×ÙÝÕÝÌÉÓÝØöÚÜÉåÚÛÉÉ.Ì àÚÖÙÜÝÖÙÉ,ßÖÙÚÜÝÌã×ÜÉ×ØÚÖÓÝÕÚÜÚÜÝÖÝÌÉãÉ ÜÚÜÝÖÝÜ×Ößù×á

ÖâÝÖÝõÜÝÖÙÉâÝÙÝÞÚöÝØÜçÓØ×ÞæÌãæ×ÙÖæÝÕÜÝáÉå Ü×ÕÚÖÙÚÙÝàÜÝÉåßà×ÜÜçÓåÚÕÚà

öÉÕØÝÕÉÜÚËÉÞÉ,ÞÝÙÝØÝ×ÉË××ÙÌÚôÜÝ× ÜÚßàÜÝ-âØÚÞÙÉà×ÖÞÝ×åÜÚà×ÜÉ×âØÉ ØÚÖà×Ù×É

âØÝ×ÞÙÉØÝÌÚÜÉÉÌÝÕÝÓØÚÜÉãÉùÉ Ø×àÜçÓÖÝÝØßô×ÜÉá,ÝÖÝõ×ÜÜÝÌÝ ÌØ×ËæâØÝÓÝôÕ×ÜÉæ

âÚÌÝÕÞÝÌçÓÉ Ö×ã×ÌçÓâÝÙÝÞÝÌ.

Ì ØÚõÝÙ×âØ×ÕÖÙÚÌã×ÜçÚÜÚãÉÙÉà×ÖÞÉ×ÉÖÖã×ÕÝÌÚÜÉæÕãæÝâØ×Õ×ã×ÜÉæÜÚÜÝÖÝÜ×Ößù×á

ÖâÝÖÝõÜÝÖÙÉöÝØÜçÓÌÝÕÝÖÙÝÞÝÌË×ÙÝÕÚËÉÙ×ÝØÉÉØÚåË×ØÜÝÖÙ×á.¹ØÉ èÙÝË ÉÖâÝãäåÝÌÚÜç

Ø×åßãäÙÚÙçÝõØÚõÝÙÞÉèÞÖâ×ØÉË×ÜÙÚãäÜçÓÉÖÖã×ÕÝÌÚÜÉáÖâÝËÝùä	 âØÝöØÚËËÜçÓâÚÞ×ÙÝÌÉ

öØÚ÷Éà×ÖÞÉÓâÝÖÙØÝ×ÜÉá.Ì Ø×åßãäÙÚÙ×âÝãßà×ÜÝÞØÉÙ×ØÉÚãäÜÝ×ßØÚÌÜ×ÜÉ×,âÝåÌÝãæ	 ù××

ßÖÙÚÜÝÌÉÙäÌ×ãÉàÉÜßÙØÚÜÖâÝØÙÉØß	 ù×á ÖâÝÖÝõÜÝÖÙÉÌ åÚÌÉÖÉËÝÖÙÉÝÙÝõßÖãÚÌãÉÌÚ	 ùÉÓ

××Ì×ãÉàÉÜßâÚØÚË×ÙØÝÌâÝÙÝÞÚ,ÜÚÜÝÖÝÌÉ ØßÖãÚ.¹Ýãßà×ÜÜç×Ø×åßãäÙÚÙç,Ì àÚÖÙÜÝÖÙÉ,õçãÉ

ÉÖâÝãäåÝÌÚÜçÕãæØÚÖà×ÙÚÉ âØÝ×ÞÙÉØÝÌÚÜÉæâÚÌÝÕÞÝâØÝâßÖÞÜÝöÝÞÚÜÚãÚ,âØ×ÕÜÚåÜÚà×ÜÜÝöÝ

ÕãæåÚùÉÙçÙ×ØØÉÙÝØÉÉÉ Ýõ� ×ÞÙÝÌË×ôÕßÜÚØÝÕÜÝáøÞÝãç Ì ¬®ÆÉãÉôÚÜ×ÝÙâÝÌ×ØÓÜÝÖÙÜçÓ

âÝÙÝÞÝÌ.
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ÆãæÝÛ×ÜÞÉÜÚÕ×ôÜÝÖÙÉâÝãßà×ÜÜÝáåÚÌÉÖÉËÝÖÙÉ,Ì ØÚõÝÙ×âØÝÌ×Õ×ÜÝÖÝâÝÖÙÚÌã×ÜÉ×

Ø×åßãäÙÚÙÝÌØÚÖà×ÙÝÌÖÜÚÙßØÜçËÉÕÚÜÜçËÉ,âÝãßà×ÜÜçËÉ âßÙ×Ë Ü×âÝÖØ×ÕÖÙÌ×ÜÜçÓ
ÉåË×Ø×ÜÉáÜÚâØÉÙÝÞÚÓØ×Þ¹ÚËõÚÞÉ Ä×ÕÉ

¹Ø×ÕË×ÙÝËÉÖÖã×ÕÝÌÚÜÉáÕÚÜÜÝáÕÉÖÖ×ØÙÚÛÉÉæÌãæ×ÙÖæÙÚÞô×âØÝÛ×ÖÖÝõØÚÙÜÝá

ÚÞÞßËßãæÛÉÉÜÚÜÝÖÝÌÌ ØßÖãÚÓöÝØÜçÓÉ âØ×ÕöÝØÜçÓØ×Þ.Ì ØÚõÝÙ×ÕÚÜÝ÷ÉåÉà×ÖÞÝ×

ÝâÉÖÚÜÉ×èÙÝöÝ æÌã×ÜÉæ, âØ×ÕÖÙÚÌã×ÜÚËÚÙ×ËÚÙÉà×ÖÞÚæËÝÕ×ãä âÝ ÝâÉÖÚÜÉ	

ØßÖãÝ÷ÝØËÉØß	 ù×öÝÜ×ÖÙÚÛÉÝÜÚØÜÝöÝâØÝÛ×ÖÖÚ.ÁÚÝÖÜÝÌ×èÙÉÓØ×åßãäÙÚÙÝÌØÚåØÚõÝÙÚÜÚ

ËÚÙ×ËÚÙÉà×ÖÞÚæËÝÕ×ãäÞÝÜ×àÜÝá,ÖÙÚÛÉÝÜÚØÜÝáÖÙÚÕÉÉØßÖãÝ÷ÝØËÉØÝÌÚÜÉæÉ âÝãßà×ÜÚ

åÚÌÉÖÉËÝÖÙäÕãæÝâØ×Õ×ã×ÜÉæßÞãÝÜÚÞÝÜ×àÜÝáâÝÌ×ØÓÜÝÖÙÉÝÙãÝôÉÌøÉÓÖæÜÚÜÝÖÝÌ,

æÌãæ	 ù×áÖæÕÜÝËßÖÙÚÜÝÌÉÌø×öÝÖæØßÖãÚ.¾ØÝË×ßÞÚåÚÜÜÝöÝâØÉË×Ü×ÜÉæ,âÝãßà×ÜÜç×

Ø×åßãäÙÚÙçâÝåÌÝãæ	 ÙßÖÙÚÜÝÌÉÙäÝõ� ×Ë ÜÚÞÝâÉÌøÉÓÖæÜÚÜÝÖÝÌÉ ØÚÖÖàÉÙÚÙäâãÝùÚÕä

ÝÙàßôÕ×ÜÉæâÝáË×ÜÜçÓå×Ë×ãä.

ÁÚ ÞÝÜÞØ×ÙÜÝËâØÉË×Ø×ÌçâÝãÜ×Üç ØÚÖà×ÙçÕãæÝâØ×Õ×ã×ÜÉæÌ×ãÉà×Üç ßÞãÝÜÚ

ÞÝÜ×àÜÝá âÝÌ×ØÓÜÝÖÙÉÝõØÚÙÜÝáÚÞÞßËßãæÛÉÉØÚåÜçËÉ Ë×ÙÝÕÚËÉÉ âØÝÌ×Õ×ÜÝ

ÖÝâÝÖÙÚÌã×ÜÉ×ÌçàÉÖã×ÜÜçÓÕÚÜÜçÓ.¹ØÝÌ×Õ×ÜÚÜÚãÉåÉ ÖÕ×ãÚÜçåÚÞã	 à×ÜÉæÝâÝãßà×ÜÜçÓ

Ø×åßãäÙÚÙÚÓ.

¹ÝÖã×ÕÜææàÚÖÙäØÚõÝÙçâÝÖÌæù×ÜÚÉÖÖã×ÕÝÌÚÜÉæËöÉÕØÚÌãÉà×ÖÞÝöÝØ×ôÉËÚØÚõÝÙç

âãÝÖÞÝöÝåÚÙÌÝØÚÌ ÌÝÕÝÝÙÌÝÕæùÉÓÜÚâÝØÜçÓÖÉÖÙ×ËÚÓÉ ÌÝåÜÉÞÚ	 ù×Ëß Ì ÜÉÓ

öÉÕØÚÌãÉà×ÖÞÝËßßÕÚØß.ÑÞÖâ×ØÉË×ÜÙÚãäÜçËâßÙ×ËßÖÙÚÜÝÌã×ÜçåÜÚà×ÜÉæÞÝè÷÷ÉÛÉ×ÜÙÚ

öÉÕØÚÌãÉà×ÖÞÉÓÖÝâØÝÙÉÌã×ÜÉáâãÝÖÞÝöÝåÚÙÌÝØÚâØÉËÚãçÓØÚÖÞØçÙÉæÓ.Ì ßÞÚåÚÜÜÝË

ÕÉÚâÚåÝÜ×ØÚõÝÙçåÚÙÌÝØÚ×öÝØ×ôÉË ÕÝÖÉÓâÝØâØÚÞÙÉà×ÖÞÉÜ×ÉÖÖã×ÕÝÌÚÜ.¹Ýãßà×ÜÜç×

Ø×åßãäÙÚÙçÞÝè÷÷ÉÛÉ×ÜÙÚË×ÖÙÜçÓÖÝâØÝÙÉÌã×ÜÉáÉÖâÝãäåÝÌÚÜçÌ öØÚ÷Éà×ÖÞÝËÖâÝÖÝõ×

ØÚÖà×ÙÚöÉÕØÚÌãÉà×ÖÞÝöÝßÕÚØÚ,ÌÝåÜÉÞÚ	 ù×öÝ Ì ÝâÉÖÚÜÜçÓßÖãÝÌÉæÓØÚõÝÙçåÚÙÌÝØÚ.

¹ØÝÌ×Õ×ÜÜç×ØÚåØÚõÝÙÞÉâÝåÌÝãæ	 Ù âØÉ Ü× âØæËÝËßÕÚØ×ßÖÙÚÜÝÌÉÙäåÚÞÝÜÝË×ØÜÝÖÙÉ

ÉåË×Ü×ÜÉæÕÚÌã×ÜÉæÉ ØÚÖÓÝÕÚÌ ÞÝÜÛ×ÙØßõÝâØÝÌÝÕÚ.»çãÉ ØÚÖÖËÝÙØ×ÜçÕÌÚÌÚôÜçÓÖãßàÚæ:

ÞÝöÕÚ,Ì åÚÌÉÖÉËÝÖÙÉÝÙÌØ×Ë×ÜÉ,ãÉÜ×áÜçËåÚÞÝÜÝËË×Üæ×ÙÖæâãÝùÚÕäØÚÖÞØçÙÉæ

âãÝÖÞÝöÝåÚÙÌÝØÚ,

a ÞÝöÕÚÚÜÚãÝöÉàÜçËåÚÞÝÜÝËË×Üæ×ÙÖæØÚÖÓÝÕâÝÙÝÞÚ.

ÁÚ ÝÖÜÝÌ×ÚÜÚãÉåÚØ×åßãäÙÚÙÝÌßÖÙÚÜÝÌã×ÜÝ,àÙÝâÝÌçø×ÜÉ× ÕÚÌã×ÜÉæâÝãßàÚ×ÙÖæ

ÖØÚÌÜÉÙ×ãäÜÝËÚãçË,ÞÝöÕÚåÚÙÌÝØåÚÞØçÌÚ×ÙÖæâÝâ×ØÌÝËßË×ÙÝÕß.

Ì ØÚõÝÙ×âØ×ÕÖÙÚÌã×ÜçÙÚÞô×âØÝÌ×Õ×ÜÜç×ÚÌÙÝØÝËØ×åßãäÙÚÙçèÞÖâ×ØÉË×ÜÙÚãäÜçÓ

ÉÖÖã×ÕÝÌÚÜÉáöÉÕØÚÌãÉà×ÖÞÝöÝßÕÚØÚ.¹Ýãßà×ÜÜç× ÝâçÙÜç× ÕÚÜÜç×ÖÝâÝÖÙÚÌã×ÜçÖ
Ø×åßãäÙÚÙÚËÉÚÜÚãÉÙÉà×ÖÞÉÓØÚÖà×ÙÝÌ.ÄçæÌã×ÜÝÓÝØÝø××ÖÝÝÙÌ×ÙÖÙÌÉ×Ë×ôÕßÜÉËÉ.

Ä åÚÞã	 à×ÜÉÉØÚõÝÙçÉåãÝô×ÜçÝÖÜÝÌÜç×Ø×åßãäÙÚÙçâØÝÌ×Õ×ÜÜçÓÉÖÖã×ÕÝÌÚÜÉáÉ

ÜÚÉÓÝÖÜÝÌ×ÖÕ×ãÚÜçÖÝÝÙÌ×ÙÖÙÌß	 ùÉ× ÌçÌÝÕç.
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DEVELOPMENTOF MOUNTAIN RIVERSRETAINING WORKS STATE OF THEART

HYDRAULIC COMPUTATION METHODS AND WAYS TO INCREASE

OPERATIONEFFECTIVENESS

Abstract

This thesis presentsastudy of hydraulic and riverbed formation processesin water

receiving waterworks, and developmentof new improved methodsfor determining parameters

characterizing theseprocesses.

Watercoursestructures installed in mountain andpiedmont areasfor the mostpart referred

to small-and-mediumsizehydraulic works suchaswater receivingheadworksandbridges.These

structuresgreatly influence on the natural regimeof watercoursewhich carriesaconsiderable

quantity of silt and at times causeaccumulationof silt and at other times cause wash-outof a

riverbed.

The experienceof mountain andpiedmont river-basedstructuresoperationhasshown that

the majority of breakdownsat somepartsof water receivingwaterworks andbridgesupportstake

placebecauseof erroneouscalculationof rivers flood flow or final resultof channelformation

process.The causeof errorsarethe lack of comprehensivestudieson determining the behaviourof
a mountain flood, insufficient researchworks devotedto hydraulic and hydrodynamic processes

running nearriver-basedstructuresand their units aswell asimperfectconditions for trouble-free

operationandeffectivemethodsof their organization. In particular,settingup of silt dischargeor

silt carrying capacityof mountain rivers flow is one of insufficiently investigatedprobleins of

hydrodynamicswhich is of great scientific andpractical interest for calculation and designof
reservoirsand river-basestructures,particularly in caseof flowageandmud flow.

The thesispresentsanalyticstudy for sedimentcarrying capacityof mountain water course

usingprinciplesof dimensionaltheory. At that the resultsof experimental investigationsanalysis

performedby programpackagesand have beenusedare usedbasedon softwarepackagesand

plots. As a result a criterial equation has been derived permitting to determine sediment

transportingcapacitydependingupon the stipulatingby that capacity valueof the flow, sediment,

and riverbed parameters.The obtained results,in particular,were usedfor calculationsanddesign

of acanalwhich servesto protectthe areaand facilitiesof the international high school in Dilijan,

Armenia from surfacewaters.
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To evaluatereliability of obtained relations, the thesispresentscomparisonof calculation

resultswith field observationdatafound by direct measurementson RA PambakandVedi rivers.

In addition this thesisconcernswith the processof reverseaccumulationof sedimentsin

mountain and piedmont riverbeds. Physical description of this phenomenon as well as

mathematicalmodeldescribingnonsteadyprocessof riverbedsformation arealsopresentedin the

thesis.Basedon theseresultsmathematicalmodelhasbeendevelopedfor final stationaryphaseof
riverbed formationsand the dependencyof the slopeof the final sedimentationsurfacerepresenting

the bedof steady-statechannelhasbeenderived.

Besidesthe statedapplications, the resultsallow to assessthe volume of accumulated

sedimentation andcalculatethe flood-plain land areato be alienated.

On a specificexamplecalculationshave been carriedout to determinethe slopeof the final

reversesurfaceof accumulationby employing varioustechnique and the obtainedby calculations

datahavebeencompared.The resultswere analyzedandconclusionson obtaineddatasubmitted.

The last chapterof this work is devoted to investigationsof hydraulic regimesof aplain

gateinstalled on water pressuresystemsand the phenomenaof hydraulic hammeroccurred there.

Experimentallythe valuesof hydraulic resistancecoefficients for flat gates in caseof small

openingswere determined.On the rangeoperatingregimeof the givengatea few works are

available. The obtained coefficientsof local resistancewere usedin calculationsof hydraulic

hammerby the graphicalmethod in

Final analysiscan be used

variationsat the endof a pipeline.Two

caseof theabovementioned

to establishregularities

important caseshavebeen

conditions.

between pressureand discharge

considered:

o when time-dependentlinear law changesthe openingarea of a plaingate,

o when flow dischargevariesaccordingby linear low.

Basedon the resultsof analysis,it isproven that pressureriseisrelatively smallwhen plain

gateisclosingaccordingfirst method.

The thesis also presentshydraulic hammer experimental investigations results. The

comparisonof experimentalandanalytic resultsisdone.Both resultsaregoodfitted eachother.

The thesis iscompletedby presentingthe basicresultsof thestudyandkey conclusions.

•• ‚ð§Ÿ²°¡ §žŸ©ŸžŸ¡
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