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I

•â­¢œ¢¡ © ã¡ä°¢¡•ª£ ¬•›¢¡ä¢¦•ª¤«•ª¡ã

•œŸ¡¢­•§•ª¤«¢¡ ¤Ÿž¢¡ °¢§œ¢œ›Ÿå æ€¢«¦¢¦¢¡ ¨«•ªç¢œ¡œŸ§¢¦¢¡
¢¦¢äŸž©¢«•ªž

Š©œ¢¦¢¡ çŸ¦¢›¢£ œ.¨.ä., è£•éŸ§•£ ….•. ••ê†‰‚•…

‡¢âœ•¡¢¦¢¡ ã¡ää©ž¢­•§¡Ÿ£ë œ.4.ä.,è£•éŸ§•£ –. ƒ. Œ†…•ƒ‚•…
œ.¨.¤., ä•±Ÿ¡œ –. •. Œˆì•—˜Œ‚•…

•í¢î¢œ¢£ ¦¢ïž¢¦Ÿ£è•ª¤«•ª¡ë €¢«§œ¢¡© èŸœ¢¦¢¡
¯¢£œ¢£¢¨©œ¢¦¢¡ °¢ž¢å§¢£¢¡

‡¢âœè¢¡•ª¤«•ª¡ã ¦¢«¢¡¢å•ª æ2008¤. °•ªå©§© 24-©¡ ð¢žã 1400 -©¡
€¢«¢§œ¢¡© èŸœ¢¦¢¡ ¢¨£¢£¢«©¡ °¢ž¢å§¢£¢¡•ªž ¨•£®•ç 033
ž¢§¡¢¨©œ¢¦¢¡ ­•£°£ä© ¡©§œ•ªž:
€¢§±Ÿ¡ 0009 . ˆ£¥¢¡, „Ÿ£«¢¡ 74
•œŸ§¡¢­•§•ª¤«¢¡ °Ÿœ ¦¢£Ÿå© æ®¢¡•¤¢¡¢å €‡•€-© ¨£¢ä¢£¢¡•ªž:
ƒŸçž¢¨©£¡ ¢í¢ ›Ÿå æ2008¤.°•ª¡©§© 20-©¡

Œ¢§¡¢¨©œ¢¦¢¡ ­•£°£ä© ¨©œ¢¦¢¡  ¢£œ•ªç¢£ /
œ.¨.ä., è£•éŸ§•£ ‰.•ƒ†‹‚•…

ºÐßÓÍÎÏÏÐÑÒÓÔÎÎ ØÒñÐÑòÍÐÕÓ ñ¸ÑßóÕÏ×ÖÚÏÐÝÞÏ×ÖÜÖôóÚÏÒñÐÕÕÖÚÓ×ÓÍÐßÎÎ.

½ÓØÙÕáÚÑØ×ÖñÖÍÎÒÐÝÞ Í.º.Õ., ÛÑÖõÐÏÏÖÑ½.A. ö¸ÈÀÄÂ½

´õÎÔÎÓÝÞÕáÐ ÖÛÛÖÕÐÕÒá: ÛÑÖõÐÏÏÖÑ
×.Ò.Õ.,ÍÖÔÐÕÒP.A. Á¼ÉÃ¶ÁÂ½

»ÐÍØ÷ÓóÖÑøÓÕÎôÓÔÎó:³ÖÏØÍÓÑÏÒñÐÕÕáÚÀÕòÐÕÐÑÕáÚ¶ÕÎñÐÑÏÎÒÐÒ̧ÑßÐÕÎÎ
ÈÓ÷ÎÒÓÍÎÏÏÐÑÒÓÔÎÎ ÏÖÏÒÖÎÒÏó24.07.2008r.ñ 1400ÙÓÏÖñÕÓôÓÏÐÍÓÕÎÎ

ÏÛÐÔÎÓÝÎôÎÑÖñÓÕÕÖøÖÏÖñÐÒÓ 033ÛÑÎ ³ÖÏØÍÓÑÏÒñÐÕÕÖßÓøÑÓÑÕÖß
ØÕÎñÐÑÏÎÒÐÒÐ¸ÑßÐÕÎÎ ÛÖ ÓÍÑÐÏØ:0009r. ¼ÑÐñÓÕ,ØÝ.ºÐÑóÕÓ74.Ï ÍÎÏÏÐÑÒÓÔÎÐÚ ßÖòÕÖÖôÕÓ×ÖßÎÒÞÏóñ àÎàÝÎÖÒÐ×Ð³¸¶¸
¸ñÒÖÑÐõÐÑÓÒÑÓôÖÏÝÓÕ20.06.2008r.

¶ÙÐÕÕáÚÏÐ×ÑÐÒÓÑÞÏÛÐÔÎÓÝÎôÎÑÖñÓÕÕÖøÖ ÏÖñÐÒ
Í.Ò.Õ.,ÛÑÖõÐÏÏÖÑ A. ×. ¸ÁÀ¹Â½

€•Œ•‹

™Ÿž¢«©¢£ä©¢¦¢¡•ª¤«•ª¡ã: ð¢ž¢¡¢¦¢¦©± ¨«•ªç¢œ¡œŸ§¢¦¢¡
žŸ ¢¡¢â©¡•ª¤«¢¡ ¡¦¢œž¢ž¬ è¢°¢¡î¡Ÿ£¡ ¢í¢î Ÿ¡ ¬Ÿ£•ªž
©¡ ¡¢¨¡¢± žŸ Ÿ¡¢¡Ÿ£© ¡•£, ¢›Ÿå© ¦¢œ¢£Ÿå¢¨•£®›¢®
¦¢í•ª±›¢® ¡Ÿ£© §œŸç®ž¢¡ ¢¡°£¢ðŸâœ•ª¤«•ª¡:

–¢±©•¡¢å žŸœ¢ç¢¦¢¡ ¦¢í•ª±›¢® ¡Ÿ£© §œŸç®•ªž¡ •ª
è¢£¢žŸœ£Ÿ£© •£•â•ªž¡ ¢¡°¡¢£ æ¢í¢¡± ¢£œ¢ ©¡ â¢°¢¨•£®¢¦¢¡
¬Ÿí¡›¢® ¡Ÿ£© ¢ïäŸ±•ª¤«¢¡ œ¢¦ ä£¢¡± å¢£›¢®¢äŸé•£ž¢±›¢®
›©¯¢¦© ›Ÿ£å•ª®•ª¤«¢¡:

†¡ ¡¢¨¡¢± žŸ Ÿ¡¢¡Ÿ£© ¦£•ç °¢ž¢¦¢£¨•ªž ¢žŸ¡¢¦¢£¥•£
¬¢ï¢«©¡ œ¢££¡ æâ£î¢¡¢¦ã, ¢«ä ©§¦ è¢œ¯¢í•› ä£¢ íŸ§•ª£§ã èŸœ 
æ°¢›¢§¢£ å©¡©©¡ ¡¢¨¡¢± žŸ Ÿ¡¢«© ®¢í¢«•ª¤«¢¡ ð¢ž¦Ÿœ©¡:

ŽŸ£î©¡ ð¢ž¢¡¢¦¡Ÿ£•ªž žŸ Ÿ¡¢œ£¢¦œ•£¢«©¡ ¢¨£Ÿ¨¢œ¡Ÿ£©
¢£œ¢ä£•ç¢¦¢¡•ª¤«¢¡ ¬¢£ù£¢±ž¢¡ °©ž¡¢¦¢¡ •ªçç•ª¤«•ª¡ã
°¢¡ä©§¢¡•ªž æœ£¢¦œ•£¡Ÿ£© æ¡Ÿ£¨¢°¢¨Ÿ±›¢®•ª¤«¢¡ ¥ â¢£ðž¢¡
¢£¢¨•ª¤«¢¡ ¬¢£ù£¢±•ªžã, §¢¦¢«¡ ¢«ä å•ª®•ªžã ï¨¢å©•£Ÿ¡
¦¡›¢ïŸ±¡© â£î¢¡¢¦© íŸ§•ª£§ã, Ÿ¤Ÿ œ£¢¦œ•£© ¢£¢¨•ª¤«¢¡
¬¢£ù£¢±•ªžã ú•ªçŸ¦±›© ä£¢ ¦¢í•ª±›¢® © Ÿ£¦¢£¢¦Ÿ±•ª¤«¢¡
¬¢£ù£¢±ž¢¡ ¡è¢œ¢¦•› ¦¢í•ª±›¢® ¢œŸ­¡•å•¨©¢¦¢¡ ž©î•±¢í•ªž-
¡Ÿ£•›: Š«•ªç¢œ¡œŸ§¢¦¢¡ žŸ Ÿ¡¢â©¡•ª¤«¢¡ °©ž¡¢¦¢¡ ­¡ä©£ã
°¢¡ä©§¢¡•ªž æ °ï•£ œ£¢¦œ•£¡Ÿ£© ¡•£ ž•äŸå¡Ÿ£© žâ¢¦•ªžã,
°¢œ¦¢èŸ§ °•ä¢¦¢è¢«©¡ ž¢§¡¢œ›¢® â£î¢¡¢¦¡Ÿ£•›, •£•¡  •ª¡Ÿ¡
¢í¢¡ù¡¢°¢œ•ª¦ ¦¢í•ª±›¢® :

•«ä è¢œ¯¢í•› °ï•£ œ£¢¦œ•£¡Ÿ£© ž¢§¡¢œ›¢® â£î¢¡¢¦¡Ÿ£©
å¢£›¢®¢äŸé•£ž¢±›¢®æ ›©¯¢¦© ¡Ÿ§•ªž¡¢¡ ¬•ª¤«•ª¡ã,
¡è¢œ¢¦¢•ªç›¢® ä£¢¡± ¢ž£•ª¤«¢¡ Ÿ£¦¢£¢¦Ÿ±•ª¤«¢¡ ¬¢£ù£¢±-
ž¢¡ã, ä£¢¡± í¢±©•¡¢å žŸœ¢ç¢œ¢£•ª¤«¢¡ äŸè •ªž, °¢¡ä©§¢¡•ªž
¢£ä©¢¦¢¡ ­¡ä©£:

•â­¢œ¢¡ © ¡è¢œ¢¦ã ¥ °Ÿœ¢ï•œ•ª¤«¢¡ ­¡ä©£¡Ÿ£ã:
•â­¢œ¢¡ © ¡è¢œ¢¦ã °¢¡ä©§¢¡•ªž æœ£¢¦œ•£¡Ÿ£© ž¢§¡¢œ›¢®
°•ä¢¦¢è¢«©¡ â£î¢¡¢¦¡Ÿ£© ¬Ÿí¡›¢®•ª¤«•ª¡¡Ÿ£© ¨¡¢°¢œ•ªž¡ •ª
Ÿ£¦¢£¢¦Ÿ±•ª¤«¢¡ ¬¢£ù£¢±ž¢¡¡ •ªçç›¢® ž©î•±¢í•ªž¡Ÿ£© žâ¢¦•ªžã,
ä£¢¡± °©ž¡¢›•£›¢® ï¢¡¨›¢®¢Ÿ£¦£¢ú¢û¢¦¢¡ è¢£¢žŸœ£Ÿ£©
è¢«ž¢¡¡Ÿ£•ªž:

•í¢î¢ä£›¢® ¡è¢œ¢¦©¡ °¢§¡Ÿå•ª °¢ž¢£ ¢â­¢œ¢¡ •ªž
å•ª®›ŸåŸ¡ °Ÿœ¥«¢å­¡ä©£¡Ÿ£ãë

1. °•ä¢¦¢è¢«©¡ ž¢§¡¢œ›¢® â£î¢¡¢¦©
å¢£›¢®¢äŸé•£ž¢±›¢® ›©¯¢¦© ¨¡¢°¢œž¢¡ °¢â›¢£¦¢«©¡
§­Ÿž¢«© žâ¢¦•ªž ¥ °©ž¡¢›•£•ªž,

2. <<‰©£•›Ÿ±>> ã¡œ¢¡© © œ£¢¦œ•£¡Ÿ£© â£î¢¡¢¦¡Ÿ£©
å¢£›¢®¢äŸé•£ž¢±›¢® ›©¯¢¦© °¢â›¢£¦¢«©¡ ¨¡¢°¢œ•ªž
ã§œ ¬¡•ª¤¢¨£¢¦¢¡ â¢°¢¨•£®¢¦¢¡ ¬Ÿí¡›¢® ¡Ÿ£©,

3. €€ œ¢£¬Ÿ£ â¢°¢¨•£®¢¦¢¡ è¢«ž¢¡¡Ÿ£•ªž 50¦¡ ä¢§© ‰700•
¥ ‰701 ¢¡›¢›•£ œ£¢¦œ•£¡Ÿ£© â£î¢¡¢¦¡Ÿ£©
å¢£›¢®¢äŸé•£ž¢±›¢® ›©¯¢¦© û•£ù¡¢¦¢¡ °Ÿœ¢ï•œ•ª¤«•ª¡
¥ Ÿ£¦¢£¢¦Ÿ±•ª¤«¢¡ ¨¡¢°¢œ•ªž,
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4. œŸ§¢¦¢¡ ¥ û•£ù¡¢¦¢¡ °Ÿœ¢ï•œ•ª¤«•ª¡¡Ÿ£© ¢£ä«•ª¡ ¡Ÿ£©
°¢žŸž¢œ•ªž ¥ <<‰©£•›Ÿ±>> ã¡œ¢¡© © œ£¢¦œ•£¡Ÿ£©
â£î¢¡¢¦¡Ÿ£© Ÿ£¦¢£¢¦Ÿ±•ª¤«¢¡ ¬¢£Ÿå¢›ž¢¡
¦¢í•ª±›¢® ¢«©¡ ¦¢œ¢£Ÿå¢¨•£®ž¢¡ ¢í¢î¢£¦•ª¤«•ª¡¡Ÿ£©
œŸ­¡©¦¢œ¡œŸ§¢¦¢¡ °©ž¡¢›•£•ªž:

€Ÿœ¢ï•œ•ª¤«¢¡ ü¬«Ÿ¦œã: —£èŸ§ °Ÿœ¢ï•œ•ª¤«¢¡ ü¬«Ÿ¦œ
ã¡œ£›Ÿå Ÿ¡ ‰-701 ¥ ‰-7000 ¨«•ªç¢œ¡œŸ§¢¦¢¡ ¡â¢¡¢¦•ª¤«¢¡
œ£¢¦œ•£¡Ÿ£© °•ä¢¦¢è¢«©¡ ž¢§¡¢œ›¢® â£î¢¡¢¦¡Ÿ£ã:

Š©œ¢û•£ù¡¢¦¢¡ °Ÿœ¢ï•œ•ª¤«•ª¡¡Ÿ£¡ ©£¢¦¢¡¢±›Ÿå Ÿ¡ €€
°¢ž¢£ ¢í¢›Ÿå ¬¡•ª¤¢¨£¢¦¢¡ ¢¨£•œŸ­¡©¦¢¦¢¡ ¨•œ©¡Ÿ£•ªžë
ŠŸç¢£ •ª¡© © ž¢£ï© …•£¢¦Ÿ£œ ¥ ý• £ Œ¢§£©¦ ü̈«•ªçŸ£©,©¡úèŸ§ ¡¢¥
‰•œ¢« ©ž¢£ï© ê•›•ª¡© ¨«•ªç© ä¢âœŸ£•ªž:

€Ÿœ¢ï•œ•ª¤«¢¡ žŸ¤•ä¡Ÿ£ã: „Ÿ§¢¦¢¡ °Ÿœ¢ï•œ•ª¤«•ª¡¡Ÿ£¡
©£¢¦¢¡¢±›Ÿå Ÿ¡ ›Ÿ£î¢›•£ æåŸžŸ¡œ¡Ÿ£©žŸ¤•ä•›, ü¨œ¢¨•£®Ÿå•›
SAP-2000¦©£¢í¢¦¢¡ ®£¢¨©£ã: ý•£ù¡¢¦¢¡ °Ÿœ¢ï•œ•ª¤«•ª¡¡Ÿ£©
§œ¢±›¢® ¢£ä«•ª¡ ¡Ÿ£© žâ¢¦•ªž¡Ÿ£¡ ©£¢¦¢¡¢±›Ÿå Ÿ¡ ±£›¢® © ¥
ž¢ §©ž•ªž© žŸ¤•ä¡Ÿ£•›: ’£î¢¡¢¦© œ¢££Ÿ£© ž©î©¡Ÿ£¦¢£¢¦Ÿ±•ª¤«¢¡
°¢â›¢£¦¢«©¡ ¨¡¢°¢œ•ªž¡ ©£¢¦¢¡¢±›Ÿå æ•. ….–¢•ª§© žŸ¤•ä•›:

Š©œ¢¦¢¡ ¡•£•ª«¤ã: „¢£¬Ÿ£ ¬Ÿí¡›¢®•ª¤«•ª¡¡Ÿ£© äŸè •ªž
â£î¢¡¢¦¡Ÿ£© °¢â›¢£¦¢«©¡ §­Ÿž¢«© žâ¢¦•ªž: •¡›¢›•£ žŸ Ÿ¡¢¡Ÿ£°
ž¢§¡¢œ›¢® °•ä¢¦¢è¢«©¡ â£î¢¡¢¦¡Ÿ£© å¢£›¢®¢äŸé•£ž¢±›¢® Î
›©¯¢¦© ¨¡¢°¢œž¢¡ °¢ž¢£ ›Ÿ£î¢›•£ æåŸžŸ¡œ¡Ÿ£©žŸ¤•ä© ¦©£¢í•ªž:...<<‰©£•›Ÿ±>> ã¡œ¢¡© © œ£¢¦œ•£¡Ÿ£© â£î¢¡¢¦¡Ÿ£©
å¢£›¢®¢äŸé•£ž¢±›¢® ›©¯¢¦© ¨©œ¢û•£ù¡¢¦¢¡ ¨¡¢°¢œ•ªž:
‰-700u¥ ‰-701œ£¢¦œ•£¡Ÿ£© â£î¢¡¢¦¡Ÿ£© å¢£›¢®¢äŸé•£ž¢±›¢®
›©¯¢¦© ¬¢£Ÿå¢›ž¢¡ ¥ Ÿ£¦¢£¢¦Ÿ±•ª¤«¢¡ ¬¢£ù£¢±ž¢¡
¦¢í•ª±›¢® ¢«©¡ ¢í¢î¢£¦•ª¤«•ª¡¡Ÿ£:

•â­¢œ¢¡ © ¨•£®¡¢¦¢¡ ¡â¢¡¢¦•ª¤«•ª¡ã: ’£î¢¡¢¦© œ¢££Ÿ£©
¦¢œ¢£Ÿå¢¨•£®ž¢¡¡ •ªçç›¢® ¦¢í•ª±›¢® ¢«©¡ ¢í¢î¢£¦•ª¤«•ª¡¡Ÿ£ã
¦¢£•ç Ÿ¡ ¦©£¢í›Ÿå ¢¡›¢›•£ œ£¢¦œ•£¡Ÿ£© ¦£•ç °¢ž¢¦¢£¨Ÿ£©
¡¢­¢¨®ž¢¡ û•ªå•ªž: Œâ¢¦›¢® °¢â›¢£¦¢«©¡ §­Ÿž¢¡Ÿ£ã ¥ ›Ÿ£î¢›•£
æåŸžŸ¡œ¡Ÿ£©žŸ¤•ä© ¦©£¢íž¢¡ û•£ùã ¦¢£Ÿå© æü¨œ¢¨•£®Ÿå, œ¢£¬Ÿ£
¢£œ¢ ©¡ ¬Ÿí¡›¢®•ª¤«•ª¡¡Ÿ£© äŸè •ªž, ©¡ ¡¢¨¡¢± žŸ Ÿ¡¢¡Ÿ£©
â£î¢¡¢¦¡Ÿ£© ¡¢­¢¨®ž¢¡, ¦¢í•ª±›¢® ¢«©¡ è¢£¢žŸœ£Ÿ£©
ã¡œ£•ª¤«¢¡ ¥ °©ž¡¢›•£ž¢¡ ¢â­¢œ¢¡ ¡Ÿ£•ªž:

•â­¢œ¢¡ ©þ ¢£ä«•ª¡ ¡Ÿ£© ©£¢±•ªžã: €¢â›¢£¦¢«©¡ §­Ÿž¢¡Ÿ£ã,
›Ÿ£î¢›•£ æåŸžŸ¡œ¡Ÿ£© žŸ¤•ä•› °¢â›¢£¦¡Ÿ£© ¢å¨•£©¤žã
ü¨œ¢¨•£®›•ªž Ÿ¡ €‡•€-© <<•›œ•œ£¢¦œ•£¡Ÿ£ ¥ œ£¢¡§è•£œ¢«©¡
û•­¢ä£•ªž¡Ÿ£>> ¢ž¬©•¡© •ª§•ªž¡¢¦¢¡ ¨•£®ã¡¤¢±•ªž, ©¡úèŸ§ ¡¢¥
¢«å ©¡ ¡¢¨¡¢± ¢¡›¢›•£ žŸ Ÿ¡¢¡Ÿ£© â£î¢¡¢¦¡Ÿ£©
å¢£›¢®¢äŸé•£ž¢±›¢® ›©¯¢¦© ¨¡¢°¢œž¢¡ œŸ§¢¦¢¡
°Ÿœ¢ï•œ•ª¤«•ª¡¡Ÿ£•ªž:

<<‰©£•›Ÿ±>> ã¡œ¢¡© © œ£¢¦œ•£¡Ÿ£© â£î¢¡¢¦¡Ÿ£©
Ÿ£¦¢£¢¦Ÿ±•ª¤«¢¡ ¬¢£Ÿå¢›ž¢¡ã ¡ ¡è¢œ¢¦¢•ªçç›¢® ¦¢í•ª±›¢® ¢«©¡
¦¢œ¢£Ÿå¢¨•£®ž¢¡ ¢í¢î¢£¦•ª¤«•ª¡¡Ÿ£ã ã Ÿ£¢â­¢›•£›Ÿå Ÿ¡ ¡•£•¨•ç ¥
â¢°¢¨•£®•ç ¦¢ïž¢¦Ÿ£è•ª¤«•ª¡¡Ÿ£©¡, œ£¢¦œ•£¡Ÿ£© â£î¢¡¢¦¡Ÿ£©

a

å¢£›¢®¢«©¡ ›©¯¢¦© ¬¢£Ÿå¢›ž¢¡ ¥ Ÿ£¦¢£¢¦Ÿ±•ª¤«¢¡ ¬¢£ù£¢±ž¢¡
¡è¢œ¢¦•›:

•â­¢œ¢¡ © û•£ù¢°¢›¢¡•ª¤«•ª¡ã: •œŸ¡¢­•§¢¦¢¡
¢â­¢œ¢¡ © ¡«•ª¤Ÿ£ã è¢£¬Ÿ£¢¬¢£ ïŸ¦•ª±›Ÿå Ÿ¡ _ €‡•€-©
<<•›œ•œ£¢¦œ•£¡Ÿ£ ¥ œ£¢¡§è•£œ¢«©¡ û•­¢ä£•ªž¡Ÿ£>> ¢ž¬©•¡•ªž,
©¡úèŸ§ ¡¢¥ å§›Ÿå¥  ¡¡¢£¦›Ÿå æ€Š• ¨©œ¢ð•ç•›•ªž 2002¤., <<Š«•ªç.
žŸ Ÿ¡¢«¢±ž¢¡ ¥ œ£¢¡§è•£œ¢«©¡ û•­¢ä£•ªž¡Ÿ£©>> é¢¦•ªåœŸœ©
ž¢§¡¢¨©œ¢±¡•ç ¢ž¬©•¡¡Ÿ£© °¢ž¢œŸç ¡©§œ•ªž (05¢è£©å© 2008¤.):

•â­¢œ¢¡ © ¢£ä«•ª¡ ¡Ÿ£© °£¢è¢£¢¦•ªžã: •œŸ¡¢­•§•ª¤«¢¡
°©ž¡¢¦¢¡ ä£•ª«¤¡Ÿ£¡ ¢žû•û›¢® Ÿ¡ 6 ¨©œ¢¦¢¡ ¢â­¢œ¢¡ ¡Ÿ£•ªž:

•œŸ¡¢­•§•ª¤«¢¡ ¦¢í•ª±›¢® ã ¥ ®¢›¢åã: •â­¢œ¢¡ ã
â¢£¢ä£›¢® æ°¢ž¢¦¢£¨ú¢«©¡ 149æî©›£¢, è¢£•ª¡¢¦•ªž æ46 ¡¦¢£,
16 ¢ç«•ª§¢¦, 121¢¡›¢¡•ªž ¨£¢¦¢¡•ª¤«¢¡ ±¢¡¦, °¢›Ÿå›¢®¡Ÿ£ 992æî:

•â­¢œ¢¡ © ¬•›¢¡ä¢¦•ª¤«•ª¡ã

…Ÿ£¢®•ª¤«•ª¡•ªž ¬Ÿ£›¢® ¤Ÿž¢«© ¢£ä©¢¦¢¡•ª¤«¢¡
°©ž¡¢›•£•ªžã: ’¢£¢ä£›¢® Ÿ¡ è¢âœè¢¡•ª¤«¢¡ ¡Ÿ£¦¢«¢±›•ç

-°©ž¡¢¦¢¡ ä£•ª«¤¡Ÿ£ã:
•í¢î©¡ ¨å­•ªž ›Ÿ£å•ª®›ŸåŸ¡ ©¡ ¡¢¨¡¢± žŸ Ÿ¡¢¡Ÿ£© ¦£•ç

°¢ž¢¦¢£¨Ÿ£© ¦¢í•ª±›¢® ¢«©¡ ¢í¢¡ù¡¢°¢œ¦•ª¤«•ª¡¡Ÿ£ã,
¢í¢î¢£¦›Ÿå æ ä£¢¡± â£î¢¡¢¦¡Ÿ£© œ¢££Ÿ£© ž©¢±•ª¤«•ª¡¡Ÿ£©
ä¢§¢¦¢£¨•ªž:

‰¢œ¢£›Ÿå æ¨£¢¦¢¡ ¢¦¡¢£¦ ¢œŸ¡¢­•§¢¦¢¡ ¢â­¢œ¢¡ ©
¤Ÿž¢«•› ¥ -¡Ÿ£¦¢«¢±›Ÿå Ÿ¡ ©¡ ¡¢¨¡¢± žŸ Ÿ¡¢¡Ÿ£© ¦£•ç
°¢ž¢¦¢£¨Ÿ£© œŸ§¢¦¢¡ ¥ ¦¢í•ª±›¢® ¢«©¡ ¦¢œ¢£Ÿå¢¨•£®ž¢¡
°Ÿœ¢¨¢ ï¢£¨¢±ž¢¡ ž©œ•ªž¡Ÿ£ã:

†¡ ¡¢¨¡¢± žŸ Ÿ¡¢¡Ÿ£© ¦£•ç °¢ž¢¦¢£¨Ÿ£© œ¢££Ÿ£© å¢£›¢-
®¢äŸé•£ž¢±›¢® ›©¯¢¦© ›£¢ â¢°¢¨•£®¢¦¢¡ íŸð©ž¡Ÿ£©
¬Ÿí¡›¢® ¡Ÿ£© ¢ïäŸ±•ª¤«¢¡ ¨¡¢°¢œž¢¡ •ªçç•ª¤«¢ž¬
°Ÿœ¢ï•œ•ª¤«•ª¡¡Ÿ£ Ÿ¡ ©£¢¦¢¡¢±£Ÿå †. Œ.†å©¡ã,ÿ.†. ÿ¢ï¢¡•›ã, Œ.
….ƒŸä«¢¦©¡ã, €. “. ••ú©¡«¢¡ã ¥ •ª£©â¡Ÿ£:

ŒŸ Ÿ¡¢ž¢§Ÿ£© å¢£›¢®•ª¤«¢¡ ¥ Ÿ£¦¢£¢¦Ÿ±•ª¤«¢¡ ¨¡¢°¢œž¢¡
›©¯¢¦¢¨£¢¦¢¡ žŸ¤•ä© ¦¢œ¢£Ÿå¢¨•£®ž¢¡¡ Ÿ¡ ¡›©£›¢® Ž. ‡.
‰•¨¢¥©, •.•. ƒ©å¢¥©, –.Ž. –Ÿœ¢¡¬Ÿ£¨©, •. •. ÿ¢ú¢œ•ª£•›©, –. Ž.
‰•ª¨Ÿå©,ƒ.ƒ. •ž©œ£©úŸ¡¦•«© ¢â­¢œ¢¡ ¡Ÿ£ã:

†¡ ¡¢¨¡¢± žŸ Ÿ¡¢¡Ÿ£© â£î¢¡¢¦¡Ÿ£© œŸ§¢¦¢¡ °¢â›¢£¦¡Ÿ£©
ï¢£¨¢±ž¢¡¡ Ÿ¡ ¡è¢œ¢¦¢•ªçç›¢® ˆ. •. � •ªä¢¦•›©, •. •. —ªž¢¡§¦•ª,
•. ….Š•£¬•ª¡•›©, Œ.•. ’¦•å¡©¦•›©, ‚¢. � ©å¢œ•›©, •. ƒ. Š•ª§¥©, €. “.
••ú©¡«¢¡©, � . ê©¡¦¥©ú©, –. •. ŒŸðå•ªž«¢¡©, •. …. ê•ªï•›©, Ž.
‡ŸœŸ£§•¡© ¥ •ª£©â¡Ÿ£©¢â­¢œ¢¡ ¡Ÿ£ã:

†¡ ¡¢¨¡¢± žŸ Ÿ¡¢¡Ÿ£© ¦£•ç °¢ž¢¦¢£¨Ÿ£©
å¢£›¢®¢äŸé•£ž¢±›¢® ›©¯¢¦© ¨¡¢°¢œž¢¡ ¨•«•ª¤«•ª¡ •ª¡Ÿ±•ç
°¢â›¢£¦¢«©¡ žŸ¤•ä¡Ÿ£© °¢žŸž¢œ¢¦¢¡ ›Ÿ£å•ª®•ª¤«•ª¡ã ±•ª«± æ
œ¢å©§, •£ ›Ÿ£î¢›•£ æåŸžŸ¡œ¡Ÿ£©žŸ¤•äã (Ž � Œ) °¢¡ä©§¢¡•ªž æ
¢žŸ¡¢¯â¨£©œ¡ •ª è¢¦¢§ ¢â­¢œ¢œ¢£ã:
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¬¡•ª«¤,

¢ž£•ª¤«¢¡

äŸè •ªž
¦¢œ¢£›Ÿå

1.
2.
3.
4.
5.
6.

Ÿ¡
1.
2.
3.
4.
5.
6.

€Ÿœ¢ï•œ•ª¤«•ª¡¡Ÿ£ã ±•ª«±Ÿ¡ œ›Ÿå,•£ â¢°¢¨•£®ž¢¡ ã¡¤¢± •ªž
â£î¢¡¢¦¡Ÿ£© ›¡¢§›¢® ¡Ÿ£© žŸ®¢ž¢§¡•ª¤«•ª¡¡ •ª¡Ÿ¡ °•¨¡¢®¢«©¡

©§¦ â¢°¢¨•£®¢¦¢¡ ¬Ÿí¡›¢® ¡Ÿ£ã ¬¡•ª¤¢¨£›•ªž Ÿ¡
è¢œ¢°¢¦¢¡ è£•±Ÿ§¡Ÿ£•›, •£© è¢œ¯¢í•› æåâ£î¢¡¢¦¡Ÿ£©
°•ª§¢å©•ª¤«¢¡ ¢è¢°•›•ªžã èŸœ  æ °©ž¡¢›•£›© °•¨¡¢®¢«©¡

¨¡¢°¢œž¢¡ œŸ§¢¡¦«•ª¡•›:
ˆ£¦£•£ä ¨å•ª­ã ¡›©£›¢® ž¢§¡¢œ›¢® â£î¢¡¢¦©

°¢â›¢£¦¢«©¡ §­Ÿž¢«© žâ¢¦ž¢¡ã ¥ °©ž¡¢›•£ž¢¡ã: š¡ä°¢¡•ª£
°¢â›¢£¦¢«©¡ §­Ÿž¢«© ›Ÿ£î¢›•£ æåŸžŸ¡œ¡Ÿ£©ž•äŸå•ªž
Ÿ¡ °Ÿœ¥«¢åŸ¡¤¢ä£•ª¤«•ª¡¡Ÿ£ã

â£î¢¡¢¦© ù•çŸ£ã û•­¢£©¡›Ÿå Ÿ¡ ¢í¢¡± ¡Ÿ£•›,
°¢¡¨•ª«±¡Ÿ£ ¦¢ïž•ç ù•çŸ£ã ä•ª£§ Ÿ¡ ¨¢å©§ ž© ¦Ÿœ©±,
û•û•­¢¦¢¡ ¦œ£›¢® •› °Ÿ®¢¡¡Ÿ£ã ¡Ÿ£¦¢«¢±›•ªž Ÿ¡
°¢§œ¢œ•ª¡ ¦œ£›¢® © û• £ æåŸžŸ¡œ¡Ÿ£•›,
ù•çŸ£© å¢«¡¢¦¢¡ ¦œ£›¢® ã, ¢¡¦¢­ ù¥©±,¬¡•ª¤¢¨£›•ªž Ÿ¡
ž¢¦Ÿ£Ÿ§•› ¥ ©¡Ÿ£±©¢«©ž•žŸ¡œ•›,
©£¢¦¢¡ °Ÿ¡¢£¢¡¢«©¡ œ¢££Ÿ£© ¥ â£î¢¡¢¦© ž©î¥ ¦¢èã
ã¡ä•ª¡›•ªž æ©äŸ¢å¢¦¢¡,
¦£•ç œ¢££Ÿ£© ž¢¦Ÿ£¥•ª«¤© ›£¢ ¢ïä•ç ¬Ÿí¡›¢® ¡Ÿ£ã
û•­¢ä£›•ªž Ÿ¡ ¢í¢¡± ¡Ÿ£© ›£¢:

ŒŸ£ü£©¡¢¦•ªž, °¢â›¢£¦¢«©¡ §­Ÿž¢¡ ¦¢ïžŸå©§, ¦¢œ¢£›Ÿå
°Ÿœ¥«¢åŸ¡¤¢ä£•ª¤«•ª¡¡Ÿ£ã

Ÿ£¦¢«¡¢¦¢¡ °Ÿ®¢¡¡Ÿ£ã (å•¡ðŸ£•¡¡Ÿ£ã) ã§œ Ÿ£¦¢£•ª¤«¢¡
•ª¡Ÿ¡ °¢§œ¢œ•ª¡ ¦œ£›¢® ,
«•ª£¢ ¢¡ú«•ª£ å¢«¡¢¦¢¡ °Ÿ®¢¡ ¦¢£•ç æ¡Ÿ£¦¢«¢±›Ÿå •£èŸ§
žŸ¦ ù•ç,
°Ÿœ¥© ¦¢ž£î¢¦© ¢ž£¢±ž¢¡ ¦¢å•ª¡¢¦¡Ÿ£© ¦•âœ•ª¤«•ª¡ã
•£•â›•ªž æž©î©¡¢±›¢® ¦œ£›¢® © °¢ž¢£,
°Ÿ®¢¡¡Ÿ£© û¢¦ è£•é©å •ª¡Ÿ¡¢å•ª è¢œ¯¢í•› ¦¢â¦¢¡ä›¢®
•å•£•ç å¢£•ªž¡Ÿ£ã °¢â›© úŸ¡¢í¡›Ÿå,
­±©¦© ¢ž£¢±ž¢¡ ¤©¤Ÿç¡Ÿ£ã °¢â›© úŸ¡¢í¡›Ÿå.
å¢«¡¢¦¢¡ °Ÿ®¢¡¡Ÿ£©¡ ¢ž£¢±›¢® ¤©¤Ÿç¡Ÿ£ã ¡Ÿ£¦¢«¢±›Ÿå Ÿ¡,
•£èŸ§ žŸ¦ ¤©¤Ÿç:
„£¢¦œ•£© â¢°¢¨•£®¢¦¢¡ ¢í¢¡ù¡¢°¢œ¦•ª¤«•ª¡¡Ÿ£¡

•ª§•ªž¡¢§©£Ÿå•ª± °Ÿœ•, â£î¢¡¢¦© å¢£›¢®¢äŸé•£ž¢±›¢® ›©¯¢¦©
¨¡¢°¢œž¢¡ °¢ž¢£ ã¡œ£›Ÿå Ÿ¡ °Ÿœ¥«¢å¬Ÿí¡›¢® ¢«©¡ íŸð©ž¡Ÿ£ã

1. œ£¢¦œ•£© â£î¢ä¢£ù, Ÿ£¬ž© ¢¡©›ã è•¦›•ªž æ̈ Ÿœ¡©±.
¢) ž©¢«¡¢¦ œ£¢¦œ•£,
¬)¬Ÿí¡›¢® ¦±•£ä•›,
¨) ‡•…-8-35 ¨•ª¤¢¡•›, œ£¢¡§è•£œ¢«©¡ ›©¯¢¦•ªž,
2. ‡L…-8-35¨•ª¤¢¡•› ›¢£,
3. œ£¢¦œ•£© œ£¢¡§è•£œ¢«©¡ íŸð©ž.
¢) ž©¢«¡¢¦ œ£¢¦œ•£,
¬)¬Ÿí¡›¢® ¦±•£ä•›,
¨) ‡L…-8-35¨•ª¤¢¡•›, œ£¢¡§è•£œ¢«©¡ ›©¯¢¦•ªž:
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€¢â›© ¢í¡Ÿå•› ›Ÿ£ã ¤›¢£¦›¢® Ÿ¡¤¢ä£•ª¤«•ª¡¡Ÿ£ã ¦¢ïž›Ÿå Ÿ¡
œ£¢¦œ•£© â£î¢¡¢¦© °¢â›¢£¦¢«©¡ §­Ÿž¢¡Ÿ£ã, ã¡œ£›¢® ¬•å•£
¢â­¢œ¢¡ ¢«©¡ íŸð©ž¡Ÿ£© °°¢ž¢£:

’£î¢¡¢¦© å¢£›¢®¢«©¡ ›©¯¢¦© œŸ§¢¦¢¡ °Ÿœ¢ï•œ•ª¤«•ª¡¡Ÿ£©
°¢ž¢£ ¦©£¢í›Ÿå æŽæŒ-ã,•£ã °¡¢£¢›•£•ª¤«•ª¡ æœ›Ÿå¢ž¬•çî•ª¤«¢ž¬
žŸ Ÿ¡¢«¢±¡Ÿå ä©éŸ£Ÿ¡±©¢å °¢›¢§¢£•ªž¡Ÿ£© °¢ž¢¦¢£¨Ÿ£©
¦¢ïžž¢¡ ¥ å•ª®ž¢¡ è£•±Ÿ§ã:

•í¢î¢ä£›¢® ­¡ä£© å•ª®ž¢¡ °¢ž¢£ §œ¢±›Ÿå Ÿ¡ â£î¢¡¢¦©
§œ¢œ©¦¢¦¢¡ ¥ ä©¡¢ž©¦¢¦¢¡ ¬Ÿí¡›¢®•ª¤«•ª¡¡Ÿ£©
°¢›¢§¢£•ªž¡Ÿ£ã:

‰¢í•ª±›¢® © °¢›¢§¢£¢¦âí•ª¤«¢¡ °¢›¢§¢£•ªžãë

= (P)+(R), (1)

•£œŸç (ï)-¡ë °¢¡¨•ª±¢«©¡ œŸç¢û•­•ª¤«•ª¡¡Ÿ£© ›Ÿ¦œ•£¡ æ,
[K]-¡ ¦•âœ•ª¤«¢¡ ž¢œ£©±¡ æë

(×]=[[l] (2)
•£œŸç [G]-¡ œ›«¢å¡«•ª¤© ¢í¢ù¨¢¦¢¡•ª¤«¢¡ ž¢œ£©±¡ æ,

(B] ž¢œ£©±¡ §œ¢±›Ÿå æž•œ¢£¦›¢® [Ì] ž¢œ£©±©±,
º-¡ ›Ÿ£¢ä¢§¢›•£ž¢¡ ¨•£®¢¦©±¡ æ,
(P)-¡ °¢¡¨•ª«±¡Ÿ£© ›£¢ ¬Ÿ£›¢® °¢ž¢£ðŸ  ¬Ÿí¡›¢® ¡Ÿ£¡ Ÿ¡ë

(P)=[[] (g)dy+ (]] fp)ds (3)

•£œŸç _-¡ ¥ œ-ã •ª§•ªž¡¢§©£›•ç œ¢££© ®¢›¢å¡ •ª ž¢¦Ÿ£Ÿ§¡ Ÿ¡,
R-ã ¦Ÿ¡œ£•¡¢±›¢® •ªðŸ£© ž¢œ£©±ã:

‰¢í•ª±›¢® © ¦•âœ•ª¤«¢¡ ã¡ä°¢¡•ª£ ž¢œ£©±¡ë

[×]= A'[K] 1�, (4)
ã=]

•£œŸç ¸*-¡ ¬•ªåŸ›¢ ž¢œ£©±¡ æ,(«•ª£¢ ¢¡ú«•ª£ œ•ç, •£¡ •ª¡© ž©¢«¡
žŸ¦ ž©¢›•£ æåŸžŸ¡œ¥ ±•ª«±æœ¢å©§¤Ÿ ¢«ä °¢¡¨•ª«±ã è¢œ¦¢¡•ªž te
æåŸžŸ¡œ©¡, •ú), MN - æåŸžŸ¡œ¡Ÿ£©¤©›ã: š¡ä•ª¡›•ªž æ,•£ [k]"-¡
æåŸžŸ¡œ›¢®¤Ÿ¢«¡ ¦••£ä©¡ æåŸžŸ©¡ °¢£¢¦¢£¨•ªž, ©¡ú•£ (k]-¡, ¢«§©¡ ¡

¨å•¬¢å ¦••£ä©¡¢œ¢«©¡ °¢ž¢¦¢£¨•ªž:
æåŸžŸ¡œ©¦•âœ•ª¤«¢¡ ž¢œ£©±¡ ¨å•¬¢å °¢ž¢¦¢£¨•ªžë

(5)
•£œŸç -[×]-¡ å•¦¢å ¦••£ä©¡¢œ¢«©¡ °¢ž¢¦¢£¨•ªž æåŸžŸ¡œ©
¦•âœ•ª¤«¢¡ ž¢œ£©±¡ æ, 2-¡ å•¦¢å ¥ ¨å•¬¢å ¦••£ä©¡¢œ¢«©¡
°¢ž¢¦¢£¨Ÿ£© ž©î¥ ¦•§©¡•ª§¡Ÿ£© •ªçç•£ä ž¢œ£©±¡ æ: ...ŽŸ£î¢›•£ æåŸžŸ¡œ¡Ÿ£©œŸ§ •› §œ¢±›¢® §œ¢œ©¦¢«© (1) ¥
ä©¡¢ž©¦¢«© (5) °¢›¢§¢£•ªž¡Ÿ£ã °¡¢£¢›•£ æ©£¢±¡Ÿå ¦©£¢í¢¦¢¡-
®£¢¨£Ÿ£© ¥ °¢ž¢¦¢£¨Ÿ£© û¢¤Ÿ¤© œŸ§ •›, •£•¡  °¡¢£¢›•£•ª¤«•ª¡
Ÿ¡ œ¢å©§ ¨•£®¡¢¦¢¡•ªž å•ª®Ÿå â©¡¢£¢£¢¦¢¡ žŸ­¢¡©¦¢«©
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«•ª£¢ ¢¡ú«•ª£ ­¡ä©£: •«äè©§© °¢ž¢¦¢£¨Ÿ£©± žŸ¦¡ æ°¢¡ä©§¢¡•ªž
SAP-2000°¢ž¢¦¢£¨ã, •£ã žâ¢¦Ÿå æè£•éŸ§•£ æ.•.—ª©å§•¡ã•Ÿ£¦å©©
°¢ž¢å§¢£¢¡•ªž (•Œ…):

’£î¢ä¢£ù© äŸè •ªž œ£¢¦œ•£© ›£¢ ¢ïä•ç ¦•ç¢«©¡ 1¥ S2
•ªðŸ£ã •£•âŸå•ª °¢ž¢£ •ª§•ªž¡¢§©£›Ÿå Ÿ¡ ¢¨£Ÿ¨¢œ¢›•£›¢®
œ£¢¦œ•£© ú¦¢«•ª¡¢±¢® â£î¢ä¢£ùã:

€•£©ï•¡¢¦¢¡ °¢£¤•ª¤«•ª¡•ªž, °¢£¤ â¢£ðž¢¡ äŸè •ªž
œ£¢¦œ•£© °¢â›¢£¦¢«©¡ §­Ÿž¢¡, •£èŸ§ ›Ÿ± ï¢¡¨›¢®¡Ÿ£©±
¦¢ïž›¢® ä©¡¢ž©¦¢¦¢¡ °¢ž¢¦¢£¨ ¡Ÿ£¦¢«¢±›¢® æ �¡¦.1-•ªž:

F21

F22

I

…¦.1. „£¢¦œ•£© °¢â›¢£¦¢«©¡ §­Ÿž¢¡ë °•£©ï•¡¢¦¢¡
°¢£¤•ª¤«•ª¡•ªž ¦•£¢¨®¢«©¡ â¢£ðž¢¡ äŸè •ªž

„£¢¦œ•£© â¢£ðž¢¡ °¢›¢§¢£•ªžã ¦¢ïž›Ÿå æ, ü¨œ›Ÿå•›
•¢¨£¢¡ð© °¢›¢§¢£•ªž©±d (ÖÒÓÒ

+Rx (k=1,2......n), (6)
dt ( qqk) Íq×

—£œŸç ¡ °¢ž¢¦¢£¨© ¦©¡Ÿœ©¦ æ¡Ÿ£¨©¢¡ æ, -¡ë
ã¡ä°¢¡£¢±›¢® ¦•£ä©¡¢œã, Q,-¡ k-£ä ¦•£ä©¡¢œ©¡

"

°¢ž¢è¢œ¢§­¢¡ ã¡ä°¢¡£¢±›¢® •ªðã, Rx-¡ë ¦©¡Ÿž¢œ©¦-•ªð¢«©¡
¦¢èŸ£© °¢¦¢ïä•ªž¡ æ,•-ã ã¡ä°¢¡£¢±›¢® ¦••£ä©¡¢œ¡Ÿ£© ¤©›ã, -¡
œ£¢¦œ•£© ¢î ¦¢ž ù¢­ ¦•çžã ž¢œ¡¢¡â•ç ©¡äŸ §ã (1- ù¢­, ¢î).

ŒŸ£ äŸè •ªž (6) °¢›¢§¢£•ªžã ¦ã¡ä•ª¡© °Ÿœ¥«¢å ã¡ä°¢¡•ª£
œŸ§ ã

(m, +m,)X+(m,a,sinv-m,a,sin(v+0)­ =

m,a,sin(v+/)0-m,a,ifcosv+m,a,(i+@)2cos(v+)-
q=2,p=2

_ prpcos(v+))+ æ,cos[y - ))]-2 S,sin[v+(-1)©
q=l,p=I q=]

(m, +m,)Y+(m,a,cosv -m,a,cos(v+0)­=

= m,a,@cos(v +0)-
-1)) (7)Fop

q=1,p=] q=]

-m,a,cos(v+))y+
+(I + m,a, +m,a, + e,siny)+

+ ((-1)"b,Fap
q=l,p=I q=]

i=2;j=2 = -signy,Ma
ïp µÍÖ i=l,jul µÍÎ

•£œŸç Yap" ¢¡›© â£î¢ä¢£ù© ¢¡¦«•ª¡¡ æ,ï ©¡äŸ §ã ¡â¢¡¢¦•ªž æ
œ£¢¦œ•£© §Ÿ¦±©¢¡ (1. °Ÿœ¥©§Ÿ¦±©¢, 2- ¢íî¥© §Ÿ¦±©¢), m2, j1,
- °Ÿœ¥© ¥ ¢íî¥© §Ÿ¦±©¢¡Ÿ£© ï¢¡¨›¢®¡Ÿ£¡ •ª ä£¢¡± ©¡Ÿ£±©¢«©
ž•žŸ¡œ¡Ÿ£¡ Ÿ¡, Jgp-¡ gp- £ä ¢¡›© ¥ ä£¢¡ ž©¢±›¢® žŸ Ÿ¡¢ž¢§Ÿ£©
©¡Ÿ£±©¢«© ž•žŸ¡œ¡ æ, Jgb -¡ â¢£ð©ú© èœœ›•ç ï¢¡¨›¢®¡Ÿ£©
©¡Ÿ£±©¢«© ž•žŸ¡œ¡ æ, ïp - ¡ ¢¡›© èœœž¢¡ ¢¡¦«•ª¡¢«©¡
¢£¢¨•ª¤«•ª¡¡ æ, - ¡ ®¡¦¢ù¥ å©§Ÿí©èœœž¢¡ ¢¡¦«•ª¡¢«©¡

¢£¢¨•ª¤«•ª¡¡ •ª ¦•âœ•ª¤«•ª¡¡ Ÿ¡, -¡ ¥ y.--¡ °¢ž¢è¢œ¢§­¢¡¢¬¢£

ž©î¢¡¦«¢å å©§Ÿí¡Ÿ£©¦•âœ•ª¤«•ª¡¡ •ª ¢¡¦«•ª¡¢«©¡ ¢£¢¨•ª¤«•ª¡¡ Ÿ¡:
„£¢¦œ•£© ïp-£ä ¢¡›© œŸç¢èœ•ª«œã àÓÑ¥ ï §Ÿ¦±©¢«©¢¡›©

¦•âœ•ª¤«•ª¡ãë ¢£œ¢°¢«œŸ¡  ã¡ä°¢¡£¢±›¢® ¦••£ä©¡¢œ¡Ÿ£•› ¥
ä£¢¡± ¢£¢¨•ª¤«¢¡ ¢í¢î©¡ ¦¢£¨© ¢®¢¡±«¢å•›ë

(-1)" bo(++(4-1)]+x cos[u+8(q-1)+'sinj+0(4-1) (8)

-8 - -9.
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Xsin[y+0(q- 1)]+ Ycos[v+@(q-1)]
(9)

•£œŸç YAI ,XA2 ,YAT œ£¢¦œ•£© °Ÿœ¥©¥ ¢íî¥© §Ÿ¦±©¢¡Ÿ£©

®¢¡£•ª¤«¢¡ ¦Ÿ¡¢¡•¡¡Ÿ£© ¥ ¢£¢¨•ª¤«•ª¡¡Ÿ£© è£•«Ÿ¦±©¢¡Ÿ£¡ Ÿ¡Y ¢í¢¡± ¡Ÿ£© ›£¢, ¢£œ¢°¢«œ›¢® ã¡ä°¢¡£¢±›¢®
¦••£ä©¡¢œ¡Ÿ£•›:

ŽŸ£ã ¡â›¢® °¢ž¢¦¢£¨© å•ª®•ªž¡Ÿ£© ¢£ä«•ª¡ ¡Ÿ£•› •£•â›Ÿå æ
â£î¢ä¢£ù© °¢ž¢£ ¢¡°£¢ðŸâœ ž•žŸ¡œã
M,= m,a,[-Xsin(v+//cos(v+00++(i,+m,a;)v+))
+M, +M, +b,(F,I-F22)-(,s,:

(10)
ï-£ä §Ÿ¦±©¢«© ¦¢ž£î¢¦© ¥ ¢í¢¡± ¡Ÿ£© ¡¦¢œž¢ž¬ ï-£ä

§Ÿ¦±©¢«© ¢£¢¨•ª¤«•ª¡¡Ÿ£© ¬¢ç¢ä£©ú¡Ÿ£ã •£•â›•ªž Ÿ¡ °Ÿœ¥«¢å
¬¢¡¢ù¥Ÿ£•›

-1)], (11)

Y =Y+ (-1)"1 cos[v+@(q-1)[ +@(q-1)], (12)
©§¦ ï-£ä §Ÿ¦±©¢«©¦¢ž£î¢¦© ¦Ÿ¡œ£•¡© ¢£¢¨•ª¤«•ª¡ã ¦å©¡©ë

Va +Ya : (13)
ŠŸœ¡© ›£¢ ï-£ä §Ÿ¦±©¢«© ¢¡›© ¦•ç¢«©¡ Sa°¢¦¢ïä•ªžã,

°¢ž¢ù¢«¡ –•¦¢£© °©è•¤Ÿï©, Ÿ£¬¢¡©›¡Ÿ£© ¢í¢¡± ¡Ÿ£ã ï•ª¨¢°Ÿí Ÿ¡
¯¢¡¢è¢£°© °¢£¤•ª¤«¢¡ã, •£•â›•ªž æ°Ÿœ¥«¢å¬¢¡¢ù¥•›ë

Sq=ky4Gq, (14)
•£œŸç ÄØÍ -ã ï-£ä §Ÿ¦±©¢«© ä•ç© ¦•ç¢œ¢£ž¢¡ ä©ž¢ä£•ª¤«¢¡
¨•£®¢¦©±¡ æ:

ïp-£ä ¢¡›© â£î¢ä¢£ù© ä©ž¢ä£•ª¤«¢¡ ž•žŸ¡œã •£•â›•ªž æ
ã¡ä•ª¡›¢® ¬¢¡¢ù¥•›

Mf (15)(pp qpL,
•£œŸç -ã ä•ç© °èž¢¡ °Ÿœ © Ÿ£¦£¢ú¢û¢¦¢¡ è¢£¢žŸœ£¡ æ,

¢«§©¡ ¡ ä•ç© °Ÿœ © Ÿ£¦•ª §¢°ž¢¡¢«©¡ ¦ŸœŸ£ã ž©¢±¡•ç ¢žŸ¡¢žŸ®
°Ÿí¢›•£•ª¤«•ª¡ã, x- ¡ °èž¢¡ °Ÿœ © ù¥ã °¢â›© ¢í¡•ç ¨•£®¢¦©±¡ æ,
§-¡ â£î¢ä¢£ù© ä©ž¢ä£•ª¤«¢¡ ¨•£®¢¦©±¡ æ:

‰•ç¢«©¡ Sa•ªðŸ£© §œ¢±›¢® ¢£ðŸ ¡Ÿ£ã ã¡ä•ª¡›Ÿå Ÿ¡ •£èŸ§
°©ž ë œ£¢¦œ•£© â£î¢¡¢¦© å¢£›¢®¢äŸé•£ž¢±›¢® ›©¯¢¦©
¨¡¢°¢œž¢¡ °¢ž¢£, ä£¢ œ£¢¡§è•£œ¢«©¡ íŸð©ž© ¦•£¢¨©® â¢£ðž¢¡
äŸè •ªž:

‰±•£ä•› œ£¢¦œ•£© â£î¢ä¢£ù© äŸè •ªž, Ÿ£¬ ¢¡©›¡Ÿ£©± žŸ¦ã
è•¦›•ªž æ¨Ÿœ¡©±, ¢íî¥© ¦©§¢â£î¢¡¢¦© œ¢££Ÿ£•ªž °¢ž¢£ðŸ 
å¢£•ªž¡Ÿ£© æè«•ª£ã¬Ÿ£›¢® ¡¦. 2-•ªž:

a

ƒœ¢±›¢® æè«•ª£©±°Ÿœ¥•ªž æ,•£ ¢í¢›Ÿå¢¨•ª«¡ °¢ž¢£ðŸ  -å¢£•ªž¡Ÿ£ã ¦±•£ä•› œ£¢¦œ•£© â£î¢ä¢£ù© äŸè •ªž, Ÿ£¬¢¡©›¡Ÿ£©±
žŸ¦ã è•¦›•ªž æ¨Ÿœ¡©±, ¢í¢î¢¡•ªž æ¢íî¥© ¦©§¢â£î¢¡¢¦© ¢î
Ÿ£¦¢«¡¢¦¢¡ °Ÿ®¢¡© ¥ °©ä£•¨å¢¡© °Ÿ¡¢£¢¡© ¢ž£¢±ž¢¡ ¨•œ•ªžë 76-
£ä ›Ÿ£î¢›•£ æåŸžŸ¡œ•ªž,¥ ¦¢ïž•ªž 270ƒ‡¢:

„£¢¦œ•£© ¢¡°¢£¤ œŸç¢¡ •› â¢£ðž¢¡ ¥ ›¢£© äŸè •ªž
â£î¢¡¢¦© ¬Ÿí¡›¢® ¡Ÿ£© •ª§•ªž¡¢§©£ž¢¡ °¢ž¢£ °¢â›© Ÿ¡ ¢í¡›Ÿå
¦¢œ¢£›•ç œŸ­¡•å•¨©¢¦¢¡ ¨•£®ã¡¤¢±¡Ÿ£© ¢í¢¡ù¡¢°¢œ¦•ª¤«•ª¡
¡Ÿ£ã ¥ ¨«•ªç¢œ¡œŸ§¢¦¢¡ žŸ Ÿ¡¢«© ï¢¡¨›¢®¢Ÿ£¦£¢ú¢û¢¦¢¡
è¢£¢žŸœ£Ÿ£ã:

ü,
Œ‡¢

240

210

180

150

120

90

60

30

50 62 76
…¦.2.‰±•£ä•› œ£¢¦œ•£© â£î¢ä¢£ù© äŸè •ªž, Ÿ£¬¢¡©›¡Ÿ£©±

žŸ¦ ¨Ÿœ¡©± è•¦›•ªž æ,¢íî¥© ¦©§¢â£î¢¡¢¦© ¢î Ÿ£¦¢«¡¢¦¢¡
°Ÿ®¢¡•ªž °¢ž¢£ðŸ  å¢£•ªž¡Ÿ£© æè«•ª£ã

›Ÿ£î¢›•£ æåŸžŸ¡œ¡Ÿ£©¤©›ã
� . ›Ÿ£î¢›•£ æåŸžŸ¡œ¡Ÿ£,•£•¡±•ªž å¢£•ªž¡Ÿ£ã 30Œ‡¢-©± ±¢®£ æ:

€¢â›¢£¦© ¢£ä«•ª¡ ¡Ÿ£ã ±•ª«±œ›Ÿ±©¡, •£ ‡•…-8-35 ¨•ª¤¢¡•›
›¢£© äŸè •ªž <<‰©£•›Ÿ±>>ã¡œ¢¡© © œ£¢¦œ•£© â£î¢¡¢¦© œ¢££Ÿ£•ªž
°¢ž¢£ðŸ  å¢£•ªž¡Ÿ£© ¢£ðŸ ¡Ÿ£ã °¢ï›¢äŸè Ÿ¡ ¨Ÿ£¢ï¢¡±•ªž 30
Œ‡¢-ã, •£© è¢œ¯¢í•› æåä£¢¡  úŸ¡ ¦¢£•ç ï¨¢å© ¢ïäŸ±•ª¤«•ª¡
•ª¡Ÿ¡¢å â£î¢¡¢¦¡Ÿ£© ›¡¢§›¢® ¡Ÿ£© ¦•ªœ¢¦ž¢¡ ›£¢:

‡•…-8-35 ¨•ª¤¢¡•›, œ£¢¡§è•£œ¢«©¡ ›©¯¢¦•ªž, œ£¢¦œ•£©
¢¡°¢£¤ œŸç¢¡ •› â¢£ðž¢¡ äŸè •ªž, â£î¢¡¢¦© œ¢££Ÿ£•ªž
°¢ž¢£ðŸ  å¢£•ªž¡Ÿ£© °¢â›¢£¦© ¢£ä«•ª¡ ¡Ÿ£ã ¡Ÿ£¦¢«¢±›¢® Ÿ¡ ¡¦.
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3-•ªž: †¡úèŸ§ ±•ª«±œ›Ÿ±©¡ °¢â›¢£¦© ¢£ä«•ª¡ ¡Ÿ£ã, ¢í¢›Ÿå¢¨•ª«¡
°¢ž¢£ðŸ  å¢£•ªž¡Ÿ£ã, ¨•ª¤¢¡•› œ£¢¡§è•£œ¢«©¡ ›©¯¢¦•ªž, ¢¡°¢£¤
œŸç¢¡ •› œ£¢¦œ•£© â¢£ðž¢¡ äŸè •ªž, ¢í¢î¢¡•ªž Ÿ¡ 139 ¥ 140
›Ÿ£î¢›•£ æåŸžŸ¡œ¡Ÿ£•ªž °©ä£•¨å¢¡© °•£©ï•¡¢¦¢¡ °•ä¢¦¢è©
°Ÿ¡¢£¢¡© ¥ °Ÿœ¥© ¦©§¢â£î¢¡¢¦© ù¢­ Ÿ£¦¢«¡¢¦¢¡ °Ÿ®¢¡©
ž©¢±ž¢¡ ¨•œ©¡Ÿ£•ªž, •£•¡  ¦¢ïž•ªž Ÿ¡ °¢ž¢è¢œ¢§­¢¡¢¬¢£
103,2ƒ‡¢ ¥ 109,9ƒ‡¢:

Œ‡¢

100

80

60

40

20

Ö

…¦. 3. „£¢¡§è•£œ¢«©¡ ›©¯¢¦•ªž ¨•ª¤¢¡•› ¢¡°¢£¤ œŸç¢¡ •›
œ£¢¦œ•£© â¢£ðž¢¡ äŸè •ªž °Ÿœ¥©¦©§¢â£î¢¡¢¦© ù¢­
Ÿ£¦¢«¡¢¦¢¡ °Ÿ®¢¡•ªž °¢ž¢£ðŸ  å¢£•ªž¡Ÿ£© æè«•ª£¡Ÿ£ã

ˆ££•£ä ¨å­•ªž ¬Ÿ£›•ªž Ÿ¡ û•£ù¡¢¦¢¡ °Ÿœ¢ï•œ•ª¤«•ª¡¡Ÿ£©
žŸ¤•ä©¦¢¡, ®£¢¨©£ã ¥ ¢£ä«•ª¡ ¡Ÿ£ã:

ý•£ù¡¢¦¢¡ °Ÿœ¢ï•œ•ª¤«•ª¡¡Ÿ£© ¡¢­¢è¢œ£¢§œž¢¡
û•ªå•ªž ¦¢œ¢£›¢® Ÿ¡ °Ÿœ¥«¢å¢â­¢œ¢ ¡Ÿ£ã

1. û•£ù¢£¦ž¢¡ ü¬«Ÿ¦œ©ã¡œ£•ªž ¥ °©ž¡¢›•£•ªž,
2. œŸ¡ï•žŸœ£¢¦¢¡ ú¢û•ªž¡Ÿ£© ®£¢¨£© ¥ žŸ¤•ä© žâ¢¦•ªž,
3. ž¢§¡¢œ›¢® â£î¢¡¢¦© å¢£›¢®¢äŸé•£ž¢±›¢® ›©¯¢¦©

•ª§•ªž¡¢§©£ž¢¡ °¢ž¢£ °¢¡¨•ª«±¡Ÿ£© ¥ œ¢££Ÿ£© ã¡œ£•ªž ¥
°©ž¡¢›•£•ªž,

4. â¢°¢¨•£®¢¦¢¡ ¨•£®•¡¡Ÿ£© ã¡œ£•ªž ¥ °©ž¡¢›•£•ªž,

I

5. â£î¢¡¢¦¡Ÿ£© ¥ ä£¢¡± ž©¢±ž¢¡ œ¢££Ÿ£© å¢£›¢®•ª¤«¢¡ ›£¢
â¢°¢¨•£®¢¦¢¡ ¨•£®•¡¡Ÿ£© ¢ïäŸ±•ª¤«¢¡ ¨¡¢°¢œ•ªž,

6.œ£¢¦œ•£© â£î¢¡¢¦© â¢°¢¨•£®¢¦¢¡ íŸ§•ª£§© ¦¢¡­¢œŸ§•ªžë
¦¢­›¢® â¢°¢¨•£®ž¢¡ è¢«ž¢¡¡Ÿ£©±:

‰-700• ¥ ‰-701œ£¢¦œ•£¡Ÿ£© â£î¢¡¢¦¡Ÿ£© ›£¢ §•§¡ù›¢®
œŸ¡ï•œ›©ú¡Ÿ£ã œŸç¢¦¢«›Ÿå Ÿ¡ ¢í¢›Ÿå å¢£›¢® œ¢££Ÿ£©± ¥
å¢«¡¢¦¢¡ ¦œ£›¢® © û•û•­ž¢¡ œŸçŸ£©±•£•â °Ÿí¢›•£•ª¤«¢¡ ›£¢:
Œ¢§¡¢›•£èŸ§, Ÿí¢¦±›¢® ¥ ù•ªå›¢® ¢«©¡ ž©¢±•ª¤«•ª¡¡Ÿ£•ªž ä£¢¡ 
œŸç¢¦¢«›¢® Ÿ¡ Ÿí¢¦±ž¢¡ ¦¢£©±g 10-15žž °Ÿí¢›•£•ª¤«¢¡ ›£¢:

-’£î¢¡¢¦© ¢í¢›Ÿå ®¢¡£¢¬Ÿí¡›¢® œ¢££Ÿ£ã, •£•â›Ÿå Ÿ¡
œŸ§¢¦¢¡ ¬¢ð¡•ªž ¦¢œ¢£›¢® °¢â›¢£¦¡Ÿ£© ¥ â¢°¢¨•£®ž¢¡
ã¡¤¢± •ªž â£î¢¡¢¦¡Ÿ£© ›£¢ ¢í¢î¢±¢® ¦•œ£›¢® ¡Ÿ£© ¥ ¯¢ Ÿ£©.•ª§•ªž¡¢§©£•ª¤«¢¡ ¢£ä«•ª¡ •ªž:

ý•£ù¡¢¦¢¡ °Ÿœ¢ï•œ•ª¤«¢¡ ð¢ž¢¡¢¦¢°¢œ›¢®ã ¦£¯¢œŸå•ª
¡è¢œ¢¦•› ¦¢œ¢£›Ÿå Ÿ¡ °Ÿœ¥«¢åã¡ä•ª¡Ÿå•ª¤«•ª¡¡Ÿ£ã
1. ú¢û•ªž¡Ÿ£© °¢ž¢£ ã¡œ£›Ÿå Ÿ¡ ¢«¡ íŸð©ž¡Ÿ£ã, •£•¡ 

¬¡•ª¤¢¨£›•ªž Ÿ¡ â£î¢¡¢¦¡Ÿ£© œ¢££Ÿ£© ¥°¢¡¨•ª«±¡Ÿ£© ¢í¢›Ÿå
¬¢£ù£ â¢°¢¨•£®¢¦¢¡ ¬Ÿí¡›¢® ¡Ÿ£•›,

2. ¬Ÿí¡›¢®•ª¤«¢¡ ¡¢­¡¢¦¢¡ §­Ÿž¢«© •ª§•ªž¡¢§©£•ª¤«•ª¡©± °Ÿœ•
§¢°ž¢¡¢û¢¦›Ÿå Ÿ¡ â£î¢¡¢¦© ›£¢ §•§¡ù›•ç œŸ¡ï•œ›©ú¡Ÿ£©
 ¢¡¢¦ã (ž©¡ú¥ 50 °¢œ):

„Ÿ¡ï•žŸœ£¢¦¢¡ °Ÿœ¢ï•œ•ª¤«•ª¡¡Ÿ£© ¢£ä«•ª¡ •ªž ¨¡¢°¢œ›Ÿå Ÿ¡
‰-700u ¥ ‰-701œ£¢¦œ•£¡Ÿ£© â£î¢¡¢¦¡Ÿ£© ¬Ÿí¡›¢®•ª¤«¢¡ ›£¢
â¢°¢¨•£®¢¦¢¡ è¢«ž¢¡¡Ÿ£© ¢ïäŸ±•ª¤«¢¡ ü£©¡¢ú¢û•ª¤«•ª¡¡Ÿ£ã:
€©ž  ã¡ä•ª¡Ÿå•› ¬Ÿ£›¢® °Ÿœ¢ï•œ•ª¤«•ª¡¡Ÿ£© ¢£ä«•ª¡ ¡Ÿ£ã
(¢ç«•ª§¢¦ 1) ¡â›Ÿå æ,•£ ›¢£ã ¥ ¢í¢¡± ¢¨£Ÿ¨¢œ© œ£¢¦œ•£© è¢£¢è
›¢ï ã, ú¡¢«¢® ï¬¢çŸ±¡•ªž Ÿ¡ ä£¢¡± ¢â­¢œ¢ð¢ž¢¡¢¦© ï¨¢å©
ž¢§ã, â£î¢¡¢¦© ›£¢ žŸ®¬Ÿí¡›¢® ¡Ÿ£ úŸ¡ ¢í¢î¢±¡•ªž ¥ ±¢¡¦¢±¢®
¢£¢¨•ª¤«¢¡ äŸè •ªž â£î¢¡¢¦© œ¢££Ÿ£•ªž å¢£•ªž¡Ÿ£ã úŸ¡
¨Ÿ£¢ï¢¡±•ªž 30 ƒ‡¢-©±: €•¨¡¢®¢«©¡ ¢ž£•ª¤«¢¡ œŸ§¢¡¦«•ª¡©±
¢í¢›Ÿå ›œ¢¡¨¢›•£ æ °¢¡ä©§¢¡•ªž œ£¢¦œ•£© ¢â­¢œ¢¡ ©
œ£¢¡§è•£œ¢«©¡ íŸð©žã, ¬•å•£ œŸ§¢¦© ¯¢¡¢è¢£°¡Ÿ£© ›£¢, ¢í¢›Ÿå
¥§ ‡•…-8-35 ¨•ª¤¢¡•› œ£¢¡§è•£œ¢«©¡ ›©¯¢¦•ªž:

Œ©¡ú¥ 10¦ž/ð ¢£¢¨•ª¤«¢ž¬ œ£¢¡§è•£œ¢«©¡ ¢â­¢œ¢¡ 
¦¢œ¢£Ÿå•ª ð¢ž¢¡¢¦ å¢£•ªž¡Ÿ£© ž¢¦¢£ä¢¦ã ›œ¢¡¨¢›•£ úæŸ£¦•ª
œ©è© œ£¢¦œ•£¡Ÿ£© â£î¢¡¢¦¡Ÿ£© °¢ž¢£ æå:- ƒ¢¦¢«¡ â¢£ðž¢¡
¢£¢¨•ª¤«¢¡ žŸ®¢±ž¢¡ °Ÿœ œ£¢¦œ•£¡Ÿ£© ¦£•ç °¢ž¢¦¢£¨Ÿ£©
¬Ÿí¡›¢®•ª¤«•ª¡¡Ÿ£ã ï¨¢å© ¢›Ÿå¢¡•ªž Ÿ¡: � £©¡¢¦, œ£¢¡§è•£œ¢«©¡
›©¯¢¦•ªž ‡L…-8-35 ¨•ª¤¢¡•› ¨£•ª¡œ¢«©¡ ¯¢¡¢è¢£°© ž©¥¡•ª«¡
œŸç¢ž¢§•ªž, ‰-701œ£¢¦œ•£© ââ£¢£ðž¢¡ ¢£¢¨•ª¤«¢¡ 7¦ž/ð-©± 20¦ž/ì-
© žŸ®¢±ž¢¡ äŸè •ªž °•£©ï•¡¢¦¢¡ °•ä¢¦¢è© °Ÿ¡¢£¢¡•ªž (¡¦.4)
¢í¢›Ÿå¢¨•ª«¡ å¢£•ªžã 54 Œ‡¢-©± °¢§¡•ªž æ 109,5 ƒ‡¢, ž©î©¡
å¢£•ªžã 36 ƒ‡¢ -©±54,5Œ‡¢ -©,â¢£ © ®¢›¢åã 74-©±314-©:
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5
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2
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28,4

31,2

47,3
25,1

11,8

œ£¢¦œ•£©

‡•…
¨•ª¤¢¡•›

œ£¢¡§è•£-
œ¢«©¡
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3 >

34,6
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29,8
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1
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3‡„ƒ-12
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27,8

46,7
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26,8
48,9
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40,5

107,9

178
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22,4

29,8
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-
-
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38
26,8

>

17,3

21,1
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13,1

33,9
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21,2
35,8
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•ç«•ª§¢¦
å¢£•ªž¡Ÿ£©

‡•…-8-35
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-

ñ >

æ
ñ
3
ý.

29
32,4

23,8
29,5
32,8

26,7

98,7

105

87,2
56,5
67

49,8
63,2

73,8
56

1.

›¢£

-

>5

a
22,3

22,4

28,2
18,7

34,9
43,6

28,3
52,3

75,3

40
23,4
29,6

18,2

‰-701œ£¢¦œ•£ 1. 1‡„ƒ-9+3‡„ƒ-12 ü¡¢Ó •ž. ¢¡•§¡Ÿ•° «¢ª¡•ª¤«¢žã
œ›©ú-33 = 10,2¦ž/ð, Omax 102 ƒ‡¢,

40Œ‡¢, = 15‡¢, •«- 182,

0.36 2 1‡„ƒ-9+3‡„ƒ-12 ¨¡¢± •›,  ¢¡í›¢® ¢§é¢«œŸ
¯¢¡¢è¢£°•› - 20¦ž/ð, Omax - 83Œ‡¢,

0.22 = 42 Œ‡¢, 5=11‡¢, ni = 197
3. Š•ª¤¢¡•›. an•ª¡œ¢«°¡ ¯¢¡¢¢¢°°•ž

028 = 20¦ž/ð, omax = 109,5Œ‡¢,
54,5Œ‡¢, = 21,5‡¢, ni = 314

024 4. ‡•…-8-35 ¨•ª¤¢¡•›,  ¢¡ä›¢®
¢§é¢åœŸ ¯¢¡¢è¢£°•›

020 - 20¦ž/ð, ÖÒÓÜ= 120 Œ‡¢,
- 52,2Œ‡¢, s=18,5‡¢

016 5.‡L…-8-35¨•ª¤¢¡•›,
¢¦•§¡Ÿ£© å¢«¡•ª¤«¢ž¬

al2 = 10,2¦ž/ð, Omax = 117Œ‡¢,
= 53,5Œ‡¢, 5=15,5‡¢

000

004

00
20 30 40 50 60 70 80 90 100 110

� ,Œ‡¢

…¦. 4 â£î¢¡¢¦© °•£©ï•¡¢¦¢¡ °•ä¢¦¢è© °Ÿ¡¢£¢¡¡Ÿ£•ªž
å¢£•ªž¡Ÿ£© ¢žèå©œ•ªä© è•å©¨•¡ã

Œ©¥¡•ª«¡ ¬Ÿí¡›¢® ¢«©¡ íŸð©ž¡Ÿ£•ªž ä•çŸ£© ¡Ÿ£ ©¡ ¯¡âž¢¡
û•û•­•ª¤«•ª¡ã ¡¦¢œŸå© ¢ïäŸ±•ª¤«•ª¡ _ú© ¤•ç¡•ªž ¢íî¥©
¦©§¢â£î¢¡¢¦© ž© â¢£  œ¢££Ÿ£© å¢£›¢®¢«©¡ ›©¯¢¦© ›£¢, §¢¦¢«¡
°Ÿœ¥©¦©§¢â£î¢¡¢¦© °•£©ï•¡¢¦¢¡ °•ä¢¦¢è© °Ÿ¡¢£¢¡© ž©¢±ž¢¡
¨•œ•ªž, ä•çŸ£© ¡Ÿ£ ©¡ ¯¡âž¢¡ û• £¢±•ªžã ¡›¢ïŸ±¡•ªž æœ£¢¦œ•£©
â£î¢¡¢¦© œ¢££Ÿ£•ªž å¢£•ªž¡Ÿ£ã ¨£Ÿ¤Ÿ ¬•å•£ œ£¢¡§è•£œ¢«©¡
íŸð©ž¡Ÿ£•ªž ž•œ 1.5-2¢¡¨¢ž: Š•ª¤¢¡•› (‡•…-8-35) œ£¢¡§è•£œ¢«©¡
›©¯¢¦•ªž, œ£¢¦œ•£© ¨£•ª¡œ¢«©¡ ¯¢¡¢è¢£°•› 23¦ž/ð ¢£¢¨•ª¤«¢ž¬
â¢£ðž¢¡ äŸè •ªž (¡¦.5) ¢í¢›Ÿå¢¨•ª«¡ å¢£•ªžã ä•ç© ¡Ÿ£ ©¡ ¯¡âž¢¡
0,17Œ‡¢ ¢£ðŸ © äŸè •ªž ¦¢ïžŸå 165Œ‡¢, ©§¦ 0,10ƒ‡¢ ¯¡âž¢¡
äŸè •ªžë 83 Œ‡¢, °¢ž¢è¢œ¢§­¢¡¢¬¢£ û• £¢±Ÿå Ÿ¡ å¢£ž¢¡
ž©î©¡ ¢£ðŸ ã (85-©±46.5Œ‡¢) ¥ â¢£ © ®¢›¢åã (215-©±81):
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P

0.35

0.30

0.25]

0.20)

0.15

0.10

0.05

„£¢¦œ•£ ‰-700u
„›©ú 31

1- Š£•ª¡œ¢«©¡ ¯¢¡¢è¢£°•›,
¢¡›¢ä•çŸ£•ªž ¯¡â•ªžãë0,10ƒ‡¢,

= 23¦ž/ð, Omax = 83Œ‡¢, Œ‡¢

6 =46,5Œ‡¢,5=14,4‡¢, =85
2- Š£•ª¡œ¢«©¡ ¯¢¡¢è¢£°•›,
¢¡›¢ä•çŸ£•ªž ¯¡â•ªžã 0,17Œ‡¢, 30

V=23¦ž/ð,àÒÓÜ=165Œ‡¢,

6 =85Œ‡¢, 5=30,1‡¢, •ª = 215

3-¢£°Ÿ§œ¢¦¢¡ ¬Ÿœ•¡Ÿ ¢£¨Ÿå ¡Ÿ£•›ë
¢¡ž¢í•çŸ£•ªž ¯¡â•ªž•ë 0.10Œ‡¢. 20
V=10,2¦ž/ð,àÒÓÜ=88Œ‡¢,”=99,5Œ‡¢,•,=170

¢£°Ÿ§œ¢¦¢¡ ¬Ÿœ•¡Ÿ ¢£¨Ÿå ¡Ÿ£•›ë
¢¡›¢ä•çŸ£•ªž ¯¡â•ªžã 0,10Œ‡¢,

= 10,2¦ž/ð, ÒÒÓÜ= 109Œ‡¢,
6 =75,5ƒ‡¢, 10

5=9‡¢, •«= 69

ü),Œ‡¢

…¦.5.€•£©ï•¡¢¦¢¡ °•ä¢¦¢è© °Ÿ¡¢£¢¡© ž©¢±ž¢¡
¨•œ•ªž å¢£•ªž¡Ÿ£© ¢žèå©œ•ªä© è•å©¨•¡ã

•«§è©§•›, ä•çŸ£© ¡Ÿ£ ©¡ ¯¡âž¢¡ ©îŸ±•ªžã °¢¡ä©§¢¡•ªž æ
œ£¢¦œ•£© ¦£•ç °¢ž¢¦¢£¨© ®¢¡£¢¬Ÿí¡›¢® °¢¡¨•ª«±¡Ÿ£© íŸ§•ª£§©
¬¢£ù£¢±ž¢¡ ¨•£®•¡:

•œŸ¡¢­•§•ª¤«¢¡ ú•££•£ä ¨å•ª­ã ¡›©£›¢® æ œŸ§¢¦¢¡ ¥
û•£ù¡¢¦¢¡ °Ÿœ¢ï•œ•ª¤«•ª¡¡Ÿ£© °¢ž¢ä£ž¢¡ã, ©¡úèŸ§ ¡¢¥ â£î¢-
¡¢¦© ¦¢í•ª±›¢® © ¢£ä©¢¦¢¡¢±ž¢¡ ¡è¢œ¢¦•› ¦¢í•ª±›¢® ¢«©¡
¦¢œ¢£Ÿå¢¨•£®ž¢¡ ž©î•±¢í•ªž¡Ÿ£© žâ¢¦ž¢¡¡ •ª ¨¡¢°¢œž¢¡ã:

„Ÿ§¢¦¢¡ ¥ û•£ù¡¢¦¢¡ °Ÿœ¢ï•œ•ª¤«•ª¡¡Ÿ£•› §œ¢±›¢®
<<‰©£•›Ÿ±>> ã¡œ¢¡© © œ£¢¦œ•£¡Ÿ£© ¢í¢›Ÿå ®¢¡£¢¬Ÿí¡›¢®
¨•œ©¡Ÿ£•ªž °¢ž¢£ðŸ  å¢£•ªž¡Ÿ£© ¢£ðŸ ¡Ÿ£© °¢žŸž¢œ•ª¤«•ª¡ã
°¢â›© ¢í¡Ÿå•› ä©¡¢ž©¦¢¦¢¡ ¨•£®¢¦©±ã (K,=1,6),±•ª«±Ÿ¡ œ›Ÿå,•£
ä£¢¡± ž©î¥ âŸç•ªžã °¢§¡•ªž æž©¡ú¥ 16,3%:

—£èŸ§ °©ž¡¢¦¢¡ ¦¢í•ª±›¢® ¢«©¡ ž©î•±¢í•ªž ¢í¢î¢£¦›•ªž æ
¦¢­•±© °¢ž¢¦¢£¨© ¬¢£ù£¢±ž¢¡ °©ä£•¨å¢¡© ¢ž£¢±ž¢¡ ¦¢å•ª¡¢¦©
¦•âœ•ª¤«¢¡ žŸ®¢±•ªžã, •£ã ¦¬Ÿ£© žŸœ¢ç¢œ¢£•ª¤«¢¡ •ú ï¨¢å© ¢¯©:
Œ©¥¡•ª«¡ ð¢ž¢¡¢¦ â£î¢¡¢¦© ¦â©íã û• £¢±¡Ÿå•ª ¡è¢œ¢¦•› ¢íî¥©
¦©§¢â£î¢¡¢¦© Ÿ£¦¢«¡¢¦¢¡ °Ÿ®¢¡¡Ÿ£© ¢íî¥© ž¢§© °¢œ•ª«¤©
ž¢¦Ÿ£Ÿ§ã ¦¢£Ÿå© æû• £¢±¡Ÿå,  ¢¡© •£ •ª§•ªž¡¢§©£•ª¤«•ª¡¡Ÿ£ã ±•ª«±
Ÿ¡ œ›Ÿå,•£ ¢«ä ž¢§•ªž å¢£•ªž¡Ÿ£ã ¡â¢¡¢¦¢å© úŸ¡:
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@ (18 23 139 140()) (42
…¦.6. ‡•…-8-35 ¨•ª¤¢¡•› œ£¢¡§è•£œ¢«©¡ ›©¯¢¦•ªž ¢¡°¢£¤ œŸç¢¡ •›
<<‰©£•›Ÿ±>>ã¡œ¢¡© © œ£¢¦œ•£© â£î¢¡¢¦© ¢£ä©¢¦¢¡¢±›¢® ¦¢í•ª±›¢® ©
°Ÿœ¥© ¦©§¢â£î¢¡¢¦© ù¢­ Ÿ£¦¢«¡¢¦¢¡ °Ÿ®¢¡•ªž °¢ž¢£ðŸ  å¢£•ªž¡Ÿ£©
æè«•ª£ã@ ›Ÿ£î¢›•£ æåŸžŸ¡œ¡Ÿ£©°¢ž¢£¡Ÿ£ã,

- 30Œ‡¢-©± ±¢®£ °¢ž¢£ðŸ  å¢£•ªž •ª¡Ÿ±•ç ›Ÿ£î¢›•£ æåŸžŸ¡œ¡Ÿ£ã

Œ©¢ð¢ž¢¡¢¦ ¦¢œ¢£›¢® æ ¦±•£ä•› <<‰©£•›Ÿ±>> ã¡œ¢¡© ©
œ£¢¦œ•£© â£î¢¡¢¦© ¢£ä©¢¦¢¡¢±›¢® ¦¢í•ª±›¢® © å¢£›¢®¢«©¡
›©¯¢¦© °¢â›¢£¦¢«©¡ °Ÿœ¢ï•œ•ª¤«•ª¡, â£î¢ä¢£ù© äŸè •ªž, Ÿ£¬
¢¡©›¡Ÿ£©± žŸ¦ã ¨Ÿœ¡©± è•¦›•ªž æ ¥ ‡•…-8-35 ¨•ª¤¢¡•›
œ£¢¡§è•£œ¢«©¡ ›©¯¢¦•ªž m=(0,037 ...0,077ž), Ö=(0,018 ...0,056)
è¢£¢žŸœ£Ÿ£•› ¢¡°¢£¤ œŸç¢¡ •› œ£¢¦œ•£© â¢£ðž¢¡ äŸè •ªž:
€¢â›¢£¦¡Ÿ£©± °Ÿœ¥•ªž æ(¡¦.6), •£ °©ä£•¨å¢¡© °Ÿ¡¢£¢¡© ¢ž£¢±ž¢¡
¦¢å•ª¡¢¦© Ÿ£¦¢£¢±•ªžãë 35 žž-•›, °¡¢£¢›•£•ª¤«•ª¡ æ œ¢å©§
¡›¢ïŸ±¡Ÿå å¢£•ªž¡Ÿ£© ¢žèå©œ•ªäã ž•œ 3 ¢¡¨¢ž: •«§èŸ§, ¦±•£ä•›
œ£¢¦œ•£© â£î¢ä¢£ù© äŸè •ªž, Ÿ£¬¢¡©›¡Ÿ£©± žŸ¦ã ¨Ÿœ¡©± è•¦›•ªž
æ,¢íî¥© ¦©§¢â£î¢¡¢¦© ù¢­ Ÿ£¦¢«¡¢¦¢¡ °Ÿ®¢¡© ›£¢ °©ä£•¨å¢¡©
°Ÿ¡¢£¢¡© ¢ž£¢±ž¢¡ ¨•œ•ªž (Žæ76) °¢ž¢£ðŸ  å¢£•ªžã ¡›¢ï•ªž æ
270ƒ‡¢-©± ž©¡ú¥ 91 Œ‡¢, ©§¦ ‡•…-8-35 ¨•ª¤¢¡•› œ£¢¡§è•£œ¢«©¡
›©¯¢¦•ªž ¢¡°¢£¤ œŸç¢¡ •› œ£¢¦œ•£© â¢£ðž¢¡ äŸè •ªž, ¢í¢¡±
¢¡©›¡Ÿ£© ¨Ÿœ¡©± è•¦›Ÿå•ª, °Ÿœ¥©¦©§¢â£î¢¡¢¦© ù¢­ Ÿ£¦¢«¡¢¦¢¡
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°Ÿ®¢¡© ¥ °©ä£•¨å¢¡© °•£©ï•¡¢¦¢¡ °Ÿ¡¢£¢¡© ¨•œ•ªž (Ž � 139¥ 140)ë
¡›¢ï•ªž æ°¢ž¢è¢œ¢§­¢¡¢¬¢£ 103,2Œ‡¢-©± ž©¡ú¥ 37 Œ‡¢ ¥
109,9 Œ‡¢-©±ž©¡ú¥ 38Œ‡¢:

€©¡¨Ÿ£•£ä ¨å­•ªž ¡Ÿ£¦¢«¢±›¢® Ÿ¡ â£î¢¡¢¦© Ÿ£¦¢£¢¦Ÿ±•ª¤«¢¡
°¢â›¢£¦¡Ÿ£© ¢£ä«•ª¡ ¡Ÿ£ã ü¨œ¢¨•£®Ÿå•› ž©¢›•£ ð¢ž¢¡¢¦•ªž
›¡¢§›¢® ¡Ÿ£© ¦•ªœ¢¦•ªž¡Ÿ£© ž©î©¡ žŸ®•ª¤«¢¡ •£•âž¢¡ °¢ž¢£
°¢«œ¡© žŸ¤•ä©¦¢:

š§œ ¯¢ ¢¨•«¢±ž¢¡ ú¢û¢¡©â© °¢â›¢£¦¡Ÿ£© äŸè •ªž ¨•£®•ç
å¢£•ªž¡Ÿ£©± °¢â›© Ÿ¡ ¢í¡›Ÿå ¢í¢›Ÿå¢¨•ª«¡ ¢£ðŸ ©± ž©¡ú¥
°•§•ª¡•ª¤«¢¡ §¢°ž¢¡ã ©§¦ ã§œ ¦•œ£›¢® ¡Ÿ£© ú¢û¢¡©â©ë
¢í¢›Ÿå¢¨•ª«¡©± ž©¡ú¥ (0,5 0,6)6-1k,  ¢¡© •£ žŸ£
•ª§•ªž¡¢§©£•ª¤«•ª¡¡Ÿ£•ªž íŸ§•ª£§ã •£•â›Ÿå æã§œ ¯¢ ¢¨•«¢±ž¢¡
ú¢û¢¡©â©, °Ÿœ¥¢¬¢£ ü¨œ¢¨•£®›Ÿå Ÿ¡ ¬¢â­ž¢¡ 0,9o.1k-©±ž©¡ú¥
Omax å¢£•ª¡Ÿ£ã: ˆ£¦¢£¢¦Ÿ±•ª¤«¢¡ °¢â›¢£¦¡Ÿ£ã ¦¢œ¢£›Ÿå Ÿ¡
¦¢í•ª±›¢® © ¢«¡ œ¢££Ÿ£© °¢ž¢£, •£•¡  ¦¢¡­•£•â•ªž Ÿ¡ â£î¢¡¢¦©
íŸ§•ª£§ã:

’¢°¢¨•£®¢¦¢¡ Ÿ£¦¢£¢¦Ÿ±•ª¤«¢¡ °¢â›¢£¦¡Ÿ£ã ¦¢œ¢£›Ÿå Ÿ¡
<<‰©£•›Ÿ±>>œ£¢¦œ•£¡Ÿ£© ¦£•ç °¢ž¢¦¢£¨Ÿ£© ¢í¢›Ÿå ®¢¡£¢¬Ÿí¡›¢®
œ¢££© °¢ž¢£, ž¢§¡¢›•£¢èŸ§ °•£©ï•¡¢¦¢¡ °•ä¢¦¢è©
°Ÿ¡¢£¢¡•ªžë °©ä£•¨å¢¡© ¢ž£¢±ž¢¡ ¦¢å•ª¡¢¦© ¢ž£¢±ž¢¡ œŸçã:

€¢â›¢£¦¡Ÿ£© ð¢ž¢¡¢¦ °¢â›© Ÿ¡ ¢í¡›Ÿå žŸ£ ¦•çž©± ã¡œ£›¢®
€¢«¢§œ¢¡© €¢¡£¢èŸœ•ª¤«¢¡ œ¢£¬Ÿ£ ¨•œ©¡Ÿ£© °¢ž¢£ <<‰©£•›Ÿ±>>
ã¡œ¢¡© © œ£¢¦œ•£¡Ÿ£© â¢°¢¨•£®¢¦¢¡ íŸð©ž¡Ÿ£ã ¥ ä£¢¡±
°¢ž¢è¢œ¢§­¢¡ œ£¢¦œ•£© ž©î©¡ œ¢£Ÿ¦¢¡ ¢â­¢œ¢¡ ¢«©¡
¬Ÿí¡›¢® ¡Ÿ£ã:

€¢â›¢£¦¡Ÿ£©± è¢£ï›Ÿå æ,•£ ä•çŸ£© ¡Ÿ£ ©¡ ¯¡âž¢¡ ©îŸ±•ªžã
0,17-©±ž©¡ú¥ 0,10Œ‡¢-© °¢¡¨Ÿ±¡•ªž æ‰-700• ¥ ‰-701œ£¢¦œ•£¡Ÿ£©
°•£©ï•¡¢¦¢¡ °•ä¢¦¢è© °Ÿ¡¢£¢¡© Ÿ£¦¢£¢¦Ÿ±•ª¤«¢¡ žŸ®¢±ž¢¡
ž•œ 1,5 ¢¡¨¢ž, ¢â­¢œ¢¡ © ¨£Ÿ¤Ÿ ¬•å•£ íŸð©ž¡Ÿ£•ªž, ©§¦ ¢«ä
œ£¢¦œ•£¡Ÿ£© â£î¢¡¢¦¡Ÿ£© ¦¢í•ª±›¢® © ¢£ä©¢¦¢¡¢±•ªžã ¦¬Ÿ£©
ä£¢ Ÿ£¦¢£¢¦Ÿ±•ª¤«¢¡ ¬¢£ù£¢±ž¢¡ ¢›Ÿå©  ¢¡ Ÿ£¦•ª ¢¡¨¢ž:

ˆï£¢¦¢±•ª¤«•ª¡¡Ÿ£ ¥ ¢í¢î¢£¦¡Ÿ£

1. †¡úèŸ§ œ£¢¦œ•£¢â©¡•ª¤«•ª¡•ªž, ¢«¡èŸ§ æåžŸ Ÿ¡¢â©¡•ª¤«¢¡ ¢«å
¯«•ªçŸ£•ªž ¦£•ç ¦¢í•ª±›¢® ¡Ÿ£© °•ª§¢å©•ª¤«¢¡ ¬¢£ù£¢±ž¢¡
¡è¢œ¢¦•› ¦¢œ¢£›Ÿå Ÿ¡ â£î¢¡¢¦¡Ÿ£© ¦¢í•ª±›¢® ¡Ÿ£©
¢ž£•ª¤«¢¡ •ª§•ªž¡¢§©£ž¢¡ ž© â¢£  °Ÿœ¢ï•œ•ª¤«•ª¡¡Ÿ£:
Œ¢§¡¢›•£¢èŸ§ ¬¢±¢°¢«œ›Ÿå Ÿ¡ œ£¢¦œ•£¡Ÿ£© ¥ ¦±•£ä¡Ÿ£©
¦£•ç °¢ž¢¦¢£¨Ÿ£© ¦¢í•ª±›¢® ¡Ÿ£© °•¨¡¢®¢«©¡  ¢« ¢«ž¢¡
¨å­¢›•£ è¢œ¯¢í¡Ÿ£ã, ã¡œ£›Ÿå Ÿ¡ ¢«ä ¬¡¢¨¢›¢í•ªž °Ÿœ¢¨¢
•ª§•ªž¡¢§©£•ª¤«•ª¡¡Ÿ£© °©ž¡¢¦¢¡ •ªçç•ª¤•ª¡¡Ÿ£ã: •«ä
¢â­¢œ¢¡ ¡Ÿ£©± °©ž¡¢¦¢¡¡Ÿ£ã ¡›©£›¢® Ÿ¡ â£î¢¡¢¦¡Ÿ£©
¦¢í•ª±›¢® ¡Ÿ£© â¢°¢¨•£®¢¦¢¡ ¬Ÿí¡›¢® ¡Ÿ£© ¥ °•¨¡¢®¢«©¡
¢ž£•ª¤«¢¡ •ª§•ªž¡¢§©£•ª¤«¢¡ã:
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2.

3.

4.

� ¡¢«¢® œ£¢¦œ•£¡Ÿ£© â£î¢¡¢¦© ¦¢í•ª±›¢® ¡Ÿ£©
å¢£›¢®¢«©¡ ›©¯¢¦© ¥ Ÿ£¦¢£¢¦Ÿ±•ª¤«¢¡ û•£ù¡¢¦¢¡ ¥
°¢â›¢£¦¢«©¡ žŸ¤•ä¢¦¢¡ °¢£±Ÿ£© ž© â¢£  å•ª®•ªž¡Ÿ£©, ä£¢¡±
Ÿ£¦¢£¢¦Ÿ±•ª¤«¢¡ ¨¡¢°¢œž¢¡ °©ž¡¢­¡ä©£ã ú©¦¢£Ÿå© °¢ž¢£Ÿå
›Ÿ£î¡¢¦¢¡¢èŸ§ å•ª®›¢®: ’£î¢¡¢¦© ¦¢í•ª±›¢® ©

-å¢£›¢®¢äŸé•£ž¢±›¢® ›©¯¢¦© •ª§•ªž¡¢§©£ž¢¡ ¨•«•ª¤«•ª¡
•ª¡Ÿ±•ç žŸ¤•ä¡Ÿ£© °Ÿœ¢¨¢ ¦¢œ¢£Ÿå¢¨•£®•ªžã è¢«ž¢¡¢›•£›¢®
æ è¢œ¢°¢¦¢¡ ¬Ÿí¡›¢® ¡Ÿ£© è¢£¢žŸœ£Ÿ£©
û•­¦¢è¢¦±›¢®•ª¤«•ª¡•› ¥ ä£¢¡± å£©›±©¦åŸ£©¢žèå©œ•ªä¡Ÿ£©
¬¢â­•ªž•›:
†¡ ¡¢¨¡¢± žŸ Ÿ¡¢¡Ÿ£© â£î¢¡¢¦¡Ÿ£© ž©¢±¡•ç œ¢££Ÿ£©
¢í¢î¢£¦›•ç ä¢§¢¦¢£¨•ªžã ¦¢£•ç æ •ª¡Ÿ¡¢å ï¨¢å©
¡â¢¡¢¦•ª¤«•ª¡ ä£¢¡± °¢â›¢£¦¢«©¡ §­Ÿž¢¡Ÿ£© ã¡œ£•ª¤«¢¡,
¢ž£•ª¤«¢¡ ¥ Ÿ£¦¢£¢¦Ÿ±•ª¤«¢¡ ¨¡¢°¢œž¢¡ ­¡ä©£¡Ÿ£© å•ª®ž¢¡,
©¡úèŸ§ ¡¢¥ œŸ§¢¦¢¡ •ª û•£ù¡¢¦¢¡ •ª§•ªž¡¢§©£•ª¤«•ª¡¡Ÿ£©
¢£ä«•ª¡ ¡Ÿ£© °¢žŸž¢œ•ª¤«¢¡ °¢ž¢£:

ŽŸ£î¢›•£ æåŸžŸ¡œ¡Ÿ£© žŸ¤•ä© °©ž¢¡ ›£¢ žâ¢¦›¢®
°¢â›¢£¦¢«©¡ §­Ÿž¢¡ °¡¢£¢›•£•ª¤«•ª¡ æ œ¢å©§ •£•âŸå
œ£¢¦œ•£© ¢¨£Ÿ¨¢œ¢›•£ž¢¡ œ¢£¬Ÿ£ Ÿç¢¡¢¦¡Ÿ£© ¥
¬Ÿí¡›¢® ¢«©¡ íŸð©ž¡Ÿ£© äŸè •ªž â£î¢¡¢¦© å¢£›¢®¢«©¡ ›©¯¢¦ã
¥ ¬¢±¢°¢«œŸå â£î¢¡¢¦© œ¢££© ¢žŸ¡¢¬Ÿí¡›¢® œ¢£¬Ÿ£¢¦ã:
‡©¡ä ®¢®¦•ª«¤•› ¯¢¡¢è¢£°© ›£¢ ‰©£•›Ÿ± ã¡œ¢¡© ©
ú¢¨£Ÿ¨¢œ¢›•£›¢® œ£¢¦œ•£¡Ÿ£© ú¦¢«•ª¡¢±›¢® â£î¢ä¢£ù©
œŸ§¢¦¢¡ •ª§•ªž¡¢§©£•ª¤«•ª¡¡Ÿ£ã ±•ª«± œ›Ÿ±©¡, •£ 8.5 ¦ž/ð
¢£¢¨•ª¤«¢ž¬ â£î¢ä¢£ù© žŸî žœ¡Ÿå•ª ¥ ä£¢¡©± ä•ª£§ ¨¢å•ª
äŸè •ªž, Ÿ£¬¦©§¢â£î¢¡¢¦¡Ÿ£© ®¢åž¢¡ ¢í¢›Ÿå¢¨•ª«¡ ¢¡¦«•ª¡ã
¦¢ïž•ªž æ0=0.6í¢ä, ©§¦ ¢¡¦«•ª¡¢«©¡ ¢£¢¨•ª¤«•ª¡ã Ö.3í¢ä/›£¦,
°Ÿœ¥©¦©§¢â£î¢¡¢¦© â£î¢ä¢£ù© â¢í¢›©çã ä¢£ù©± ä•ª£§ ¨¢å•ª
§¦ï¬•ªž ã¡ä•ª¡•ªž æ¡›¢ï¢¨•ª«¡ ¢£ðŸ  4ž: •íî¥© ¦©§¢â£î¢¡¢¦©
â£î¢ä¢£ù© ¡›¢ï¢¨•ª«¡ â¢í¢›©çã â£î¢ä¢£ù žœ¡Ÿå•ª ›Ÿ£î•ªž
¦¢ïžŸå æ4.2ž, ©§¦ ä¢£ù© Ÿå •ªžë 7.2ž, œ£¢¦œ•£© 20¦ž/ð
¢£¢¨•ª¤«¢ž¬ â£î¢ä¢£ù© äŸè •ªž: ˆ£¬ ¦©§¢â£î¢¡¢¦¡Ÿ£© ®¢åž¢¡
§¢°ž¢¡¢«©¡ ¢¡¦«•ª¡ã ¦¢ïžŸå æ0.6_í¢ä. â£î¢¡¢¦¡Ÿ£© ä¢£ù©
¡›¢ï¢¨•ª«¡ â¢í¢›©ç¡Ÿ£ã ú¦¢«•ª¡¢±›¢® ¥ ¦¢«•ª¡¢±›¢®
â£î¢ä¢£ùŸ£© äŸè •ªž ¨£Ÿ¤Ÿ °¢žã¡¦¡•ªž Ÿ¡, ¥ ¦¢ïž•ªž Ÿ¡ë¢íî¥©
¦©§¢â£î¢¡¢¦© °¢ž¢£ 4.5ž ¥ °Ÿœ¥©¦©§¢â£î¢¡¢¦© °¢ž¢£ 5 ž:

„£¢¦œ•£© ›£¢ ¢ïä•ç å¢«¡¢¦¢¡ •ªðŸ£ã °¢§¡•ªž Ÿ¡. °Ÿœ¥©
¦¢ž£î¢¦© ¢í¢¡± •› S)=16.5 ¦¡, ©§¦ ¢íî¥© ¦¢ž£î¢¦©
¢í¢¡± •›ë S2=35¦…,ã¡ä •£•ªž •ªðã õ<0.4 ¦±ž¢¡ ¨•£®¢¦±•›
¨Ÿœ¡© ›£¢ ¦¢£•ç æ¬Ÿ£Ÿåœ£¢¦œ•£© ¦•ç¢§¢° ©:
ŽŸ£î¢›•£ æåŸžŸ¡œ¡Ÿ£©žŸ¤•ä•› ‰©£•›Ÿ±ã¡œ¢¡© © œ£¢¦œ•£¡Ÿ£©
â£î¢¡¢¦¡Ÿ£© œ¢£¬Ÿ£ ¬Ÿí¡›¢® ¡Ÿ£•› °¢â›¢£¦¡Ÿ£ã ±•ª«± Ÿ¡
œ¢å©§,•£ ¬Ÿí¡›¢® 3‡„ƒ-12 ¦±•£ä•› â£î¢ä¢£ù© äŸè •ªž, Ÿ£¬ž©
¢¡©›ã ¨Ÿœ¡©± ¦œ£›•ªž æ,¢í¢›Ÿå¢¨•ª«¡ ¬Ÿí¡›¢® ¡Ÿ£ ¢í¢î¢¡•ªž
Ÿ¡ °©ä£•¨å¢¡© °Ÿ¡¢£¢¡© ¥ ¢íî¥© ¦©§¢â£î¢¡¢¦© ù¢­
Ÿ£¦¢«¡¢¦¢¡ °Ÿ®¢¡© ¢ž£¢±ž¢¡ ¨•œ•ªž ¥ °¢§¡•ªž Ÿ¡ ž©¡ú¥ 243
ƒ‡¢-©:
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•Ÿí¡›¢® ¦±•£ä•› œ£¢¦œ•£© â£î¢ä¢£ù© äŸè •ªž, ¢í¢¡±
¢¡©›¡Ÿ£©± •£¥æ žŸ¦© ¨Ÿœ¡©± ¦œ£›Ÿå•ª, °¢ž¢£ðŸ  å¢£•ªž¡Ÿ£©
¢í¢›Ÿå¢¨•ª«¡ ¢£ðŸ ¡Ÿ£¡ ¢í¢î Ÿ¡ Ÿ¦Ÿå•ªçç¢ù©¨ ¥ °•£©ï•¡¢¦¢¡
°•ä¢¦¢èŸ£© °Ÿ¡¢£¢¡¡Ÿ£© ž©¢±ž¢¡ ¨•œ©¡Ÿ£•ªž ¥ ¦¢ïž•ªž Ÿ¡
81.4-81.6ƒ‡¢: š§œ °¢â›¢£¦© ¢£ä«•ª¡ ¡Ÿ£©,‡•…-8-35 ¨•ª¤¢¡•›
œ£¢¡§è•£œ¢«©¡ ›©¯¢¦•ªž œ£¢¦œ•£© â£î¢ä¢£ù© äŸè •ªž
â£î¢¡¢¦© ›£¢ ¬Ÿí¡›¢® ¡Ÿ£ã ï¨¢å© žŸ® Ÿ¡,  ¢¡ ¦±•£ä•›
â£î¢ä¢£ù© äŸè •ªž: •«§èŸ§, °©ä£•¨å¢¡© ¢ž£¢±ž¢¡ ¨•œ•ªž
å¢£ž¢¡ ¢í¢›Ÿå¢¨•ª«¡ ¢£ðŸ ã ¦¢ïžŸå æ122.1 ƒ‡¢: ‡•…-8-35
¨•ª¤¢¡•› ›¢£© äŸè •ªž °¢ž¢£ðŸ  å¢£ž¢¡ ¢í¢›Ÿå¢¨•ª«¡
¢£ðŸ ¡Ÿ£ã â£î¢¡¢¦© œ¢££Ÿ£•ªž °¢ï›¢äŸè Ÿ¡ ¨Ÿ£¢ï¢¡±•ªž 30
ƒ‡¢ ¢£ðŸ ã: •«ä è¢œ¯¢í•› ä£¢¡  úŸ¡ ¦¢£•ç žŸ®¢ïäŸ±•ª¤«•ª¡
•ª¡Ÿ¡¢å â£î¢¡¢¦© ›¡¢§›¢® ¡Ÿ£© ¦•ªœ¢¦ž¢¡ ›£¢:

5. „£¢¡§è•£œ¢«©¡ ›©¯¢¦•ªž ‡•…-8-35 ¨•ª¤¢¡•› œ£¢¦œ•£©

¢¡¢›Ÿ¤ œŸç¢¡ •› ¡Ÿ£ã ž¢¡ äŸèªž Ÿž °©ž¢£ðŸ  ¥ ¢íî¥¡Ÿ£©¢í¢›Ÿå¢¨•ª«¡ ¢£ðŸ ¡Ÿ£¡ ¢í¢î¢¡•ªž Ÿ¡ °©ä£•¨å¢¡© ¢íî¥© •ª
°Ÿœ¥© ¦©§¢â£î¢¡¢¦¡Ÿ£© _ž©¢±ž¢¡ ¨•œ©¡Ÿ£•ªž ¥ ¦¢ïž•ªž Ÿ¡
°¢ž¢è¢œ¢§­¢¡¢¬¢£ 155.2 ¥138.1Œ‡¢:

•Ÿí¡›¢® 3‡„ƒ-12 ¦±•£ä•›, ¢¡°¢£¤ ¯¢¡¢è¢£°•› <<‰©£•›Ÿ±>>
ã¡œ¢¡© © œ£¢¦œ•£© â¢£ðž¢¡ äŸè •ªž °¢ž¢£ðŸ  å¢£•ªž¡Ÿ£©
¢í¢›Ÿå¢¨•ª«¡ ¢£ðŸ ¡Ÿ£¡ ¢í¢î¢¡•ªž Ÿ¡ °Ÿœ¥© ¦©§¢â£î¢¡¢¦©
°Ÿœ¥© ¥ ¢íî¥© å¢«¡¢¦¢¡ °Ÿ®¢¡¡Ÿ£•ªž ¥ ¦¢ïž•ªž Ÿ¡
°¢ž¢è¢œ¢§­¢¡¢¬¢£ 97.1ƒ‡¢ ¥ 104.6Œ‡¢:

6. ‰-700 ¥ ‰-701 œ£¢¦œ•£¡Ÿ£© â£î¢¡¢¦¡Ÿ£© â¢°¢¨•£®¢¦¢¡
¬Ÿí¡›¢® ¡Ÿ£© œŸ¡ï•žŸœ£¢¦¢¡ •ª§•ªž¡¢§©£•ª¤«•ª¡¡Ÿ£ã ±•ª«±
œ›Ÿ±©¡, •£ ‡•…-8-35 ¨•ª¤¢¡•› ›¢£© ¥ ¢í¢¡± ¢¨£Ÿ¨¢œ©
œ£¢¦œ•£© è¢£¢è ›¢ï © íŸð©ž¡Ÿ£ã â£î¢¡¢¦¡Ÿ£•ªž

- -¨•£®¢¡¢¦¢¡•ªž úŸ¡ ¢í¢î¢±¡•ªž ›¡¢§›¢® ¡Ÿ£© ¦•ªœ¢¦•ªž¡Ÿ£,
ú¡¢«¢®, •£ ¢«ä íŸð©ž¡Ÿ£ã œ£¢¦œ•£¡Ÿ£© ¢â­¢œ¢¡ © ã¡ä°¢¡•ª£
ð¢ž¢¡¢¦© ï¨¢å© ž¢§¡ Ÿ¡ ¦¢ïž•ªž: •«§ íŸð©ž¡Ÿ£•ªž
œ£¢¦œ•£¡Ÿ£© ±¢¡¦¢±¢® ¢£¢¨•ª¤«•ª¡¡Ÿ£© äŸè •ªž,
â£î¢¡¢¦¡Ÿ£© œ¢££Ÿ£•ªž å¢£•ªž¡Ÿ£ã °¢ï›¢äŸè Ÿ¡ ¨Ÿ£¢ï¢¡±•ªž
30 Œ‡¢-ã: €•¨¡¢®¢«©¡ ¢ž£•ª¤«¢¡ œŸ§¢¡¦«•ª¡©± ¢í¢›Ÿå
›œ¢¡¨¢›•£ æ °¢¡ä©§¢¡•ªž œ£¢¦œ•£© œ£¢¡§è•£œ¢«©¡
¢â­¢œ¢¡ ¢«©¡ íŸð©žã ±¢¡¦¢±¢® œŸ§¢¦© ¯¢¡¢è¢£°¡Ÿ£•›,
¢í¢î©¡ °Ÿ£¤©¡ ‡•…-8-35 ¨•ª¤¢¡•› œ£¢¡§è•£œ¢«©¡ ›©¯¢¦•ªž:
•«§ äŸè •ªž â£î¢¡¢¦© Ÿ£¦¢«¡¢¦¢¡ °Ÿ®¢¡•ªž ¢í¢›Ÿå¢¨•ª«¡
å¢£•ªžã °¢§¡•ªž æž©¡ú¥ 144.5ƒ‡¢, •£ã ¢›Ÿå©  ¢¡ 4.5¢¡¨¢ž
¨Ÿ£¢ï¢¡±•ªž æœ£¢¦œ•£© ›¢£© íŸð©ž•ªž ¨•«¢±•ç å¢£•ªž¡Ÿ£ã:

7. Œ©¡ú¥10 ¦ž/ð ¢£¢¨•ª¤«¢ž¬ œ£¢¡§è•£œ¢«©¡ ¢â­¢œ¢¡ © íŸð©ž©
äŸè •ªž å¢£•ªž¡Ÿ£© ž¢¦¢£ä¢¦ã Ÿ£¦•ª ž•ä©é©¦¢±©¢¡Ÿ£©
œ£¢¦œ•£¡Ÿ£© â£î¢¡¢¦¡Ÿ£© °¢ž¢£ ›œ¢¡¨¢›•£ úŸ¡: ƒ¢¦¢«¡
â¢£ðž¢¡ ¢£¢¨•ª¤«•ª¡¡Ÿ£© ¢›Ÿå¢±ž¢¡ °Ÿœ žŸ¦œŸç ¦£•ç
°¢ž¢¦¢£¨Ÿ£© ¬Ÿí¡›¢® ¡Ÿ£ã ï¨¢å© ¢¯•ªž Ÿ¡: •«§èŸ§,
œ£¢¡§è•£œ¢«©¡ ›©¯¢¦•ªž ‡L…-8-35 ¨•ª¤¢¡•› ¨£•ª¡œ¢«©¡
¯¢¡¢è¢£°© ž©¥¡•ª«¡ œŸç¢ž¢§•ªž ‰-701œ£¢¦œ•£© â¢£ðž¢¡
¢£¢¨•ª¤«¢¡ ¢›Ÿå¢±•ªžã 7¦ž/ð-©± 20¦ž/ð-© ¬Ÿ£•ªž æâ£î¢¡¢¦©

°•£©ï•¡¢¦¢¡ °•ä¢¦¢è© °Ÿ¡¢£¢¡•ªž _å¢£•ªž¡Ÿ£© ¢¯©ë
¢í¢›Ÿå¢¨•ª«¡©¡ã 54U‡¢ -©± 109,5 -Œ‡¢-©, ©§¦. ž©î©¡
å¢£•ªž¡Ÿ£©¡ã 36U‡¢-©± 54.5Œ‡¢-©:

•Ÿí¡›¢® 3‡„ƒ-12 ¦±•£ä•› œ£¢¦œ•£© â¢£ðž¢¡ äŸè •ªž
â£î¢¡¢¦© œ¢££Ÿ£•ªž å¢£•ªž¡Ÿ£ã û• £ Ÿ¡,  ¢¡ ¦¢­•›© ¨•ª¤¢¡•›
œ£¢¡§è•£œ¢«©¡ ›©¯¢¦•ªž œ£¢¦œ•£© ¡•ª«¡ ¢£¢¨•ª¤«¢ž¬
â¢£ðž¢¡ äŸè •ªž, ¢«¡•ª¢žŸ¡¢«¡©› ä£¢¡  ¬¢£ù£ Ÿ¡ °¢œ¦¢èŸ§
¢íî¥© ¦©§¢â£î¢¡¢¦© °•ä¢¦¢èŸ£© °Ÿ¡¢£¢¡¡Ÿ£© œŸç¢¦¢«ž¢¡
¨•œ©¡Ÿ£•ªž:

8. ý•£ù¡¢¦¢¡ •ª§•ªž¡¢§©£•ª¤«•ª¡¡Ÿ£ã ±•ª«± œ›Ÿ±©¡, •£ ä•çŸ£•ªž
¡Ÿ£ ©¡ ¯¡âž¢¡ û•û•­•ª¤«•ª¡ã ¡•ª«¡èŸ§ ¢ïä•ªž æœ£¢¦œ•£¡Ÿ£©
¦£•ç °¢ž¢¦¢£¨Ÿ£© ¬Ÿí¡›¢®•ª¤«¢¡ ›£¢: •«§èŸ§ œ£¢¡§è•£œ¢«©¡
¢â­¢œ¢¡ ¡Ÿ£© äŸè •ªž ä•ç© ¡Ÿ£ ©¡ ¯¡âž¢¡ ©îŸ±•ªžã 0.17ƒ‡¢ -
©±0.10Œ‡¢-© ¡›¢ïŸ±¡•ªž æ ¬Ÿí¡›¢®•ª¤«•ª¡ã œ£¢¦œ•£© â£î¢¡¢¦©
¬•å•£ ¨•œ©¡Ÿ£•ªž: ••çŸ£© ¡Ÿ£ ©¡ ¯¡âž¢¡ û•û•­•ª¤«•ª¡ã, ¢íî¥©
¦©§¢â£î¢¡¢¦© œ¢££Ÿ£© žŸ®ž¢§© ›£¢ ï¨¢å© ¢ïäŸ±•ª¤«•ª¡ ú©
¤•ç¡•ªž, §¢¦¢«¡ ¢«¡ ¬Ÿ£•ªž æ °Ÿœ¥©¦©§¢â£î¢¡¢¦© œ¢££Ÿ£•ªž
å¢£•ªž¡Ÿ£© ¦œ£•ª¦ û•û•­•ª¤«¢¡: •«§èŸ§, œ£¢¦œ•£© ¢â­¢œ¢¡ ©
¬•å•£ œ£¢¡§è•£œ¢«©¡ ííððž¡Ÿ£•ªž, ä•ç© ¡Ÿ£ ©¡ ¯¡âž¢¡ ©îŸ±•ªžã
¡›¢ïŸ±¡•ªž æ å¢£•ªž¡Ÿ£ã œ£¢¦œ•£© â£î¢¡¢¦© °©ä£•¨å¢¡©
¦¢å•ª¡¢¦¡Ÿ£© œŸç¢¦¢«ž¢¡ ¨•œ•ªž ž•œ 1.5-2 ¢¡¨¢ž: ˆ¤Ÿ
œ£¢¡§è•£œ¢«©¡ ›©¯¢¦•ªž, ‡•…-8-35 ¨•ª¤¢¡•›, ¨£•ª¡œ¢«©¡
¯¢¡¢è¢£°•› 23 ¦ž/ð ¢£¢¨•ª¤«¢ž¬ ‰-700uœ£¢¦œ•£© â¢£ðž¢¡
äŸè •ªž ¢í¢›Ÿå¢¨•ª«¡ å¢£•ªžã ¢«ä ¨•œ•ªž ä•ç© ¡Ÿ£ ©¡ ¯¡âž¢¡
0.17ƒ‡¢ ¢£ðŸ © äŸè •ªž _¦¢ïžŸå æ165ƒ‡¢, ¢è¢ 0.10ƒ‡¢
¯¡âž¢¡ äŸè •ªžë 83 ƒ‡¢: €¢ž¢è¢œ¢§­¢¡¢¬¢£ û• £¢±Ÿå æ
¡¢¥ å¢£ž¢¡ ž©î©¡ ¢£ðŸ ã 85 Œ‡¢-©± °¢§¡Ÿå•› 46.5 Œ‡¢-©:

9. <<‰©£•›Ÿ±>>ã¡œ¢¡© © œ£¢¦œ•£¡Ÿ£© â£î¢¡¢¦¡Ÿ£© ¦¢í•ª±›¢® ©
¢£ä©¢¦¢¡¢±ž¢¡ ¢í¢î¢£¦•ª¤«•ª¡¡Ÿ£ã, °¢œ¦¢èŸ§ °©ä£•¨å¢¡©
¢ž£¢±ž¢¡ ¦¢å•ª¡¢¦© Ÿ£¦¢£¢±•ªžã, °¢¡¨Ÿ±¡•ªž Ÿ¡ å¢£•ªž¡Ÿ£©
¡›¢ïŸ±ž¢¡, ¢¡¨¢ž ¢í¢›Ÿå ®¢¡£¢¬Ÿí¡›¢® œ¢££Ÿ£•ªž: •«§èŸ§,
¨•ª¤¢¡•› œ£¢¡§è•£œ¢«©¡ ›©¯¢¦•ªž œ£¢¦œ•£© â¢£ðž¢¡
äŸè •ªž, Ÿ£¬žŸ¦ ¢¡©›ã ¨Ÿœ¡©± ¦œ£›•ªž æ,¢£ä©¢¦¢¡¢±›¢®
¦¢í•ª±›¢® •› â£î¢¡¢¦© °•£©ï•¡¢¦¢¡ °•ä¢¦¢è© °Ÿ¡¢£¢¡•ªž
°¢ž¢£ðŸ  å¢£•ªž¡Ÿ£ã ¡¢­¢œ©è© °¢žŸž¢œ•ª¤«¢ž¬ ¡›¢ï•ªž Ÿ¡
29-56%-•›, ©§¦ ¬Ÿí¡›¢® 3‡„ƒ-12 ¦±•£ä•› â£î¢ä¢£ù© äŸè •ªž 55-
62%-•›:

‰¢­•›© ‡•…-8-35 ¨•ª¤¢¡•› œ£¢¡§è•£œ¢«©¡ ›©¯¢¦•ªž ¢¡
°¢£¤ œŸç¢¡ •› ‰-701œ£¢¦œ•£© â¢£ðž¢¡ äŸè •ªž, ¢í¢¡± ¢¡›©
¨Ÿœ¡©± ¦œ£›Ÿå•ª, ¢£ä©¢¦¢¡¢±›¢® â£î¢¡¢¦© œ¢££Ÿ£•ªž
°¢ž¢£ðŸ  å¢£•ªž¡Ÿ£ã ¡¢­¢œ©è© °¢žŸž¢œ•ª¤«¢ž¬ ¡›¢ï•ªž Ÿ¡
61-65%-•›:

10. <<‰©£•›Ÿ±>> ã¡œ¢¡© © œ£¢¦œ•£¡Ÿ£© ¢íî¥© ¥ Ÿœ¥©
¦©§¢â£î¢¡¢¦¡Ÿ£© Ÿ£¦¢£¢¦Ÿ±•ª¤«•ª¡ã ¨£Ÿ¤Ÿ ¡•ª«¡¡ Ÿ¡: ƒ¢¦¢«¡
œ£¢¦œ•£¢«©¡ ¨¡¢± © ¦¢ïž•ªž ¢¦•§¡Ÿ£© å¢«¡•ª¤«¢ž¬, ©¡úèŸ§ ¡¢¥
‡L…-8-35 ¨•ª¤¢¡•› œ£¢¡§è•£œ¢«©¡ ›©¯¢¦•ªž, ¨Ÿœ¢ ¢£Ÿ
®¢®¦•ª«¤•›,  ¢¡ä›¢® ¢§é¢åœŸ, ¨£•ª¡œ¢«©¡ ¯¢¡¢è¢£°¡Ÿ£•› ¥
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¢¦•§¡Ÿ£© å¢«¡•ª¤«¢ž¬ ä¢âœ•› œ£¢¦œ•£© â¢£ðž¢¡ äŸè •ªž â£î¢-
¡¢¦© Ÿ£¦¢£¢¦Ÿ±•ª¤«•ª¡ã ¡•£ž¢œ©›¢«©¡©± ±¢®£ æ1.5-©±ž©¡ú¥ 10.5
¢¡¨¢ž:

‰-700• ¥ ‰-701 œ£¢¦œ•£¡Ÿ£© ä•çŸ£© ¡Ÿ£ ©¡ ¯¡âž¢¡
û• ¢£±•ªžã 0.17Œ‡¢-©± ž©¡ú¥ 0.10Œ‡¢-© ¬Ÿ£•ªž æâ£î¢¡¢¦©
°•£©ï•¡¢¦¢¡ °•ä¢¦¢è© °Ÿ¡¢£¢¡© Ÿ£¦¢£¢¦Ÿ±•ª¤«¢¡ ž•œ 1.5
¢¡¨¢ž žŸ®¢±ž¢¡: €Ÿœ¥©¦©§¢â£î¢¡¢¦© °•£©ï•¡¢¦¢¡ °•ä¢¦¢è©
°Ÿ¡¢£¢¡•ªž °©ä£•¨å¢¡© ¢ž£¢±ž¢¡ ¦¢å•ª¡¢¦© Ÿ£¦¢£¢±•ªžã 35
žž-•› ¬Ÿ£•ªž æâ£î¢¡¢¦© °©ž¡¢¦¢¡ œ¢££Ÿ£© Ÿ£¦¢£¢¦Ÿ±•ª¤«¢¡
¢›Ÿå©  ¢¡ Ÿ£¦•ª ¢¡¨¢ž žŸ®¢±ž¢¡:

Œ©¢«¡ ä•çŸ£© ¡Ÿ£ ©¡ ¯¡âž¢¡ û•û•­•ª¤«¢¡ äŸè •ªž, žŸ¦
œ£¢¦œ•£© ¢ž¬•çî ®¢í¢«•ª¤«¢¡ ð¢ž¦Ÿœ© ã¡¤¢± •ªž, °©ž¡¢¦¢¡
¡•£•¨•ªž¡Ÿ£©  ¢¡¢¦© ¦£¯¢œž¢¡ ¢£ä«•ª¡ •ªž,
œŸ­¡©¦¢œ¡œŸ§¢¦¢¡ ¢£ä«•ª¡¢›Ÿœ•ª¤«•ª¡ã ¦¢ïž•ªž æ391888
ä£¢ž:

•œŸ¡¢­•§•ª¤«¢¡ °©ž¡¢¦¢¡ ä£•ª«¤¡Ÿ£¡ ¢£œ¢±•å›¢® Ÿ¡
°Ÿœ¥«¢åœè¢¨£›¢® ¢â­¢œ¢¡ ¡Ÿ£•ªž:

1.öÓôÎ×óÕÕ. ¸., µÓÓ×óÕA. ¸., »ÓÑÍÓÕóÕB.A. - ´à ÖÔÐÕ×Ð
ÕÓÛÑóòÐÕÕÖøÖÏÖÏÒÖóÕÎó ÑÓß ßÖàÎÝÞÕáÜ ßÓ� ÎÕ /ºÑÓÕÏÛÖÑÒÕÖÐÎ
ÏÒÑÖÎÒÐÝÞÕÖÐßÓ� ÎÕÖÏÒÑÖÐÕÎÐ.ÁÐòñÐÍÖßÏÒñÐÕÕáÚÏàÖÑÕÎ× ÕÓØÙÕÖ
ÒÐÜÕÎÙÐÏ×ÎÜÏÒÓÒÐÚÛÑÖõÐÏÏÖÑÏ×Ö-ÛÑÐÛÖÍÓñÓÒÐÝÏÖÏÒÓñÓÕÓØÙÕáÜ
ÑÓàÖÒÕÎ×Öñ ÎÓÏÛÎÑÓÕÒÖñ.¼¹¸µÀ, ¼ÑÐñÓÕ,1998-60-66c.

2.•¢ï©¦«¢¡ ….•., Ž¢£ä¢¡«¢¡ Ž. •. „Ÿç¢¡ © ¢¡°¢£¤•ª¤«•ª¡¡Ÿ£©
›©¯¢¦¢¨£¢¦¢¡ ¬¡•ª¤¢¨£Ÿ£ã |„£¢¡§è. ¥ ¯¢¡¢è¢£°¢â©¡.
žŸ Ÿ¡¢¡Ÿ£, è£•éŸ§•£¢ä¢§¢­. ¨©œ¢â­. ž¢¨©§œ£. ¨©œ¢œŸ­.
°•ä›¢®¡Ÿ£© ž©î¨Ÿ£¢œŸ§ú¢¦¢¡ ð•ç•›¢®•ª ˆ£¥¢¡ -2000æî40-47

3.Ž¢£ä¢¡«¢¡ Ž.•., •¢£¬©¡«¢¡ ….ƒ. - †¡ ¡¢¨¡¢± žŸ Ÿ¡¢¡Ÿ£©
â£î¢¡¢¦¡Ÿ£•ªž ž©¢±•ª¤«•ª¡¡Ÿ£© ›Ÿ£å•ª®•ª¤«•ª¡ã ¥ ä¢§¢¦¢£¨•ªžã:
(•£©§œ•¡Ÿ•ª¤«¢¡ë ã¡ä•ª¡ž¢¡ 1700¢ž«¢¦©¡ ¡›©£›¢® ¨©œ¢ð•ç•›©
¡«•ª¤Ÿ£ã, ˆ£¥¢¡ 2002,æî49-52):

4.»ÓÑÍÓÕóÕ». A. ÄÖÕÏÒÑØ×ÒÎñÕáÐÑÐ� ÐÕÎó ÛÖ ÏÕÎòÐÕÎ �
ÕÓÛÑóòÐÕÕÖøÖÏÖÏÒÖóÕÎóÑÓßáÒÑÓ×ÒÖÑÓ<<ÄÎÑÖñÐÔ>>|ÀôñÐÏÒÎó̧ ÑßóÕÏ×ÖÚ
µÐÝÞÏ×ÖÜÖôóÚÏÒñÐÕÕÖÚ¸×ÓÍÐßÎÎ N 2,2003r.-55-59ÏÒ./

5.»ÓÑÍÓÕóÕñ. A. � ×ÏÛÐÑÎßÐÕÒÓÝÞÕÓóÖÔÐÕ×ÓÕÓÛÑóòÐÕÖ
ÍÐõÖÑßÓÔÎÖÕÕÖøÖÏÖÏÒÖóÕÎóÕÐÏØ÷ÐÚÏÎÏÒÐßá ÒÑÓ×ÒÖÑÖñ<<ÄÎÑÖñÐÔ>>
(ÀÕõÖÑßÓÔÎÖÕÕáÐºÐÜÕÖÝÖøÎÎÎ ¶ÛÑÓñÝÐÕÎÐN010, <<� ÕÔÎ×ÝÖÛÐÍÎó -

¸ÑßÐÕÎ×Ó>>¼ÑÐñÓÕ2007, ÏÒ.183-199)
6.öÓôÎ×óÕ½. ¸., »ÓÑÍÓÕóÕ». A. ´ÔÐÕ×ÓÏÑÐÍÕÐÚÍÖÝøÖñÐÙÕÖÏÒÎÑÓß

ÒÑÓ×ÒÖÑÖñ<<ÄÎÑÖñÐÔ>>(ÀÕõÖÑßÓÔÎÖÕÕáÐºÐÜÕÖÝÖøÎÎÎ ¶ÛÑÓñÝÐÕÎÐN010,
<<� ÕÔÎ×ÝÖÛÐÍÎó-¸ÑßÐÕÎ×Ó>>¼ÑÐñÓÕ2007, ÏÒ.173-182)

5_,02, 2013

»ÓÑÍÓÕóÕ»ÓÑÍÓÕ̧ÝÐ×ÏÓÕÖñÎÙ

´ÔÐÕ×ÓÛÖ×ÓôÓÒÐÝÐÚÍÎÕÓßÎÙÐÏ×ÖÚÕÓøÑØòÐÕÕÖÏÒÎ ÎÕÓÍÐòÕÖÏÒÎÑÓß
ÏÓßÖÜÖÍÕáÜßÓ� ÎÕ

·ÎÏÏÐÑÒÓÔÎó ÛÖÏñó÷ÐÕÓÑÐ� ÐÕÎ� ôÓÍÓÙ ÏÕÎòÐÕÎóÕÓÛÑóòÐÕÕÖÏÒÎ Î
ÛÖñá� ÐÕÎóÍÖÝøÖñÐÙÕÖÏÒÎÑÓß ×ÖÝÐÏÕáÜÒÑÓ×ÒÖÑÖñ ×Ý.50×HßÓÑÖ×Ä-700¸ Î
×-701.

ÛÐÑñÖÚøÝÓñÐÎôØÙÐÕá Î ÓÕÓÝÎôÎÑÖñÓÕá×ÖÕÏÒÑØ×ÒÎñÕáÐ
ÖÏÖàÐÕÕÖÏÒÎÕÐÏØ÷ÎÜ ÏÎÏÒÐß ÏÓßÖÜÖÍÕáÜßÓ� ÎÕ. ÇÑÖÎôñÐÍÐÕÓÕÓÝÎô
ÎôñÐÏÒÕáÜÒÐÖÑÐÒÎÙÐÏ×ÎÜÎ ÕÓØÙÕÖ-� ×ÏÛÐÑÎßÐÕÒÓÝÞÕáÜÎÏÏÝÐÍÖñÓÕÎÚ
ÕÓÛÑóòÐÕÕÖ-ÍÐõÖÑßÓÔÎÖÕÕÖøÏÖÏÒÖóÕÎó Î ÖÔÐÕ×ÎÕÓÍÐòÕÖÏÒÎ ÑÓß
ÏÓßÖÜÖÍÕáÜ ßÓ� ÎÕ, ñáÍñÎÕØÒáôÓÍÓÙÎÎÏÏÝÐÍÖñÓÕÎÚ.

»Ö ñÒÖÑÖÚøÝÓñÐ,ÛÑÎÕÎßÓó ñÖ ñÕÎßÓÕÎÐ � ×ÏÛÝØÓÒÓÔÎÖÕÕáÐ
ÖÏÖàÐÕÕÖÏÒÎÒÑÓ×ÒÖÑÖñÏÐßÐÚÏÒñÓ<<ÄÎÑÖñÐÔ	 , ÏÖÏÒÓñÝÐÕáÑÓÏÙÐÒÕáÐ ÏÜÐßá

ÑÓßÍÝó ñÏÐÜñÖôßÖòÕáÜÕÓøÑØôÖÙÕáÜÑÐòÎßÖñ.¹ÓÏÙÐÒáÛÑÖñÐÍÐÕáßÐÒÖÍÖß
×ÖÕÐÙÕáÜ� ÝÐßÐÕÒÖñ,ÛÑÎßÐÕÐÕÎÐßÛÑÖøÑÓßßáSAP -2000. ¶ÏÒÓÕÖñÝÐÕá
ÕÓÎàÖÝÐÐÕÓøÑØòÐÕÕáÐôÖÕáÑÓßá.ñ ÒÑÐÒÐÚøÝÓñÐÛÑÎñÐÍÐÕÓßÐÒÖÍÎ×Ó� ×ÏÛÐÑÎßÐÕÒÓÝÞÕáÜÎÏÏÝÐÍÖñÓÕÎÚ.
»áóñÝÐÕáôÓ×ÖÕÖßÐÑÕÖÏÒÎ� ×ÏÛÝØÓÒÓÔÎÖÕÕÖÚÕÓøÑØòÐÕÕÖÏÒÎÑÓßÒÑÓ×ÒÖÑÖñ
ÏÐßÐÚÏÒñÓ<<ÄÎÑÖñÐÔ>>.ñ ÙÐÒñÐÑÒÖÚøÝÓñÐÛÑÖñÐÍÐÕÖÏÑÓñÕÐÕÎÐÑÐôØÝÞÒÓÒÖñÒÐÖÑÐÒÎÙÐÏ×ÎÜ Î
� ×ÏÛÐÑÎßÐÕÒÓÝÞÕáÜÎÏÏÝÐÍÖñÓÕÎÚ.ÇÑÎñÐÍÐÕÖÖàÖÏÕÖñÓÕÎÐÛÑÐÍÝÖòÐÕÎÚÛÖ
ÏÖñÐÑ� ÐÕÏÒñÖñÓÕÎ� ×ÖÕÏÒÑØ×ÔÎÎÑÓßÒÑÓ×ÒÖÑÖñÏÐßÐÚÏÒñÓ<<ÄÎÑÖñÐÔ>>,

ÕÓÛÑÓñÝÐÕÕáÜ ÕÓÏÕÎòÐÕÎÐ ÕÓÛÑóòÐÕÕÖÏÒÎ � ÝÐßÐÕÒÖñÑÓßá.ñ ÛóÒÖÚ øÝÓñÐÛÑÖÎôñÐÍÐÕÓÖÔÐÕ×ÓÏÑÐÍÕÐÚÍÖÝøÖñÐÙÕÖÏÒÎÕÓÎàÖÝÐÐ
ÕÓÛÑóòÐÕÕáÜ� ÝÐßÐÕÒÖñÑÓßá Î ÛÑÎñÖÍÎÒÏó ÒÐÜÕÎ×Ö-� ×ÖÕÖßÎÙÐÏ×ÖÐ
ÖàÖÏÕÖñÓÕÎÐÛÑÐÍÝÖòÐÕÎÚ,ÕÓÛÑÓñÝÐÕÕáÜÕÓ ÐÐØÝØÙ� ÐÕÎÐ.

ôÓñÐÑ� ÐÕÎÎ ÍÎÏÏÐÑÒÓÔÎÖÕÕÖÚÑÓàÖÒáÛÑÐÍÏÒÓñÝÐÕáñáñÖÍá Î

ÛÑÐÍÝÖòÐÕÎó.

€€ •ï¨¢«©¡ ¨£¢ä¢£¢¡
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