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•¥¢¡©¸±´±²µ¶©¡ µ¢ª©¡ ¨©´¥©¥°¢« í €©¶©´¥©¡¦ î¢¥©§©¡

º©£¥©£©¤¦¥©§©¡ ¨©ª©«´©£©¡±²ª (‡±«¦¥¢¸¡¦§)

Œ¦¥©§©¡ ï¢§©°©£ ¥.¤.µ. €.•. ’±²¯¡©ð¶©¡

‡©ñ¥±¡©§©¡ ³¡­­¦ª©¸±´¡¢£ ¥.¤. ƒ.•. •¦¡©´¶©¡

¥.¤... •.ˆ. ›©ª©ª¶©¡

•¯©ò©¥©£ §©óª©§¢£î±²µ¶±²¡ô

‡©ñ¥î©¡±²µ¶±²¡³ §©¶©¡©«±² í 2011µ. õ¤±´¥±´¦
î¢¥©§©¡ º©£¥©£©¤¦¥©§©¡ ¨©ª©«´©£©¡±²ª
¡¦´¥±²ª (0009, ˆ£¬©¡, „¢£¶©¡ ö., 105):

•¥¢¡©¸±´±²µ¶©¡³ §©£¢«¦ í ¹©¡±µ©¡©« €‡Š€-¦

ƒ¢ïª©¤¦£¡ ©¯©÷°©¹ í 2011µ. ¨±²«¦´¦ 14-¦¡:

•©´¡©¤¦¥©§©¡ ¸±£¨£­¦

¤¦¥©§©¡ ÷©£¥±²ï©£,

¥.¤.

Ãàëâ ÞßÖÖàáÝâãßßåÝÜàáÙÞàÚâ

åÚßÜàáÖßÝàÝàÁáëàÚßß(ÌØ×ßÝàèÚßä)

ÆâåæÚìÛáåäØÜØÞßÝà×é:

½øßãßâ×éÚìà ØççØÚàÚÝì:

ÄàÞåùâúØáêâÚßûâãßú:

ÔâùßÝâ ÖØÖÝØßÝÖú25 âÜêåÖÝâ2011 êØÞâ Ü12* æ. Úâ ûâÖàÞâÚßß
ÞàÛÖÝÜåüùàêØçáß ¼ØÖåÞâáÖÝÜàÚÚØëßÚÙàÚàáÚØë
(ÁÞáàÖ:0009, r.ÅáàÜâÚ,å×. ÃàáúÚâ,105).

ÖÞßÖÖàáÝâãßàÛ ëØÙÚØØûÚâäØëßÝéÖú Üýßý×ßØÝàäà

ÁÜÝØáàøàáâÝ áâûØÖ×âÚ14 ßü×ú 2011r.

¿æàÚìÛÖàäáàÝâáé €••Œ•‚†…
Öçàãßâ×ßûßáØÜâÚÚØêØ ÖØÜàÝ a
Þ.Ã.Æ.

<<‘«¢§¥£©í¡¢£¤¢¥¦§©§©¡

¨©ª©§©£¤¦ õî¢£©¥±£>> þ’ 

25-¦¡, ÿ©ª³ 120-¦¡ €©¶©´¥©¡¦
¤±£¹±ï 038ª©´¡©¤¦¥©§©¡ ¸±£¨£­¦

¤£©­©£©¡±²ª:

•.•. •£©ª¶©¡

Ü 1ØÖåÞâáÖÝÜàÚÚØëßÚÙàÚàáÚØë

ä.Ã.Æ. ¼.Á.ÑåáÚâæúÚ

Þ.Ý.Ú. ¾.Á.ËßÚâÖúÚ

Ï.Ã.Æ. P.E. � âëâëúÚ

ÔÁ½"½çàáâÝØá
Ø×àäÝáØ� ÚàáêàÝßæàÖäØÛ ÖßÖ

Öçàãßâ×ßûßáØÜâÚÚØêØÖØÜàÝâ 038,
åÚßÜàáÖßÝàÝàÁáëàÚßß.

¼É¿Á.

M.A. ÁáâëúÚ
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•ñ¸©¥©¡÷¦ ©£­¦©§©¡±²µ¶±²¡³: …¢£§© ÿ©ª©¡©§¡¢£±²ª ò¢£ª©¶¦¡
§©¶©¡¡¢£¦ ³¡­¨©¡±²£ ¨ó±£±²µ¶©¡ 1/3-³ ·©ÿ¦¡ í ³¡§¡±²ª
ò¢£ª©í«¢§¥£©§¢¡¥£±¡¡¢£¦¡ (š‘‰): »¢£ò¦¡ ¥©£¦¡¢£¦¡ í«¢§¥£©§©¡ ¬
ò¢£ª©¶¦¡ í¡¢£¤¦©¡¢£¦ ·©£ � £ ´©§©¤¡¢£¦ î©¥º©¯±° š‘‰-¦
ª£®±²¡©§±²µ¶±²¡¡ ³¡§¡¢« í ©¶«̈©ª©£ÿ¢÷ §©¶©¡¡¢£¦ ¨©ª¢ª©¥: š‘‰-¢£¦
í«¢§¥£©§©¡ ¬ ò¢£ª©¶¦¡ í¡¢£¤¦©¡¢£¦ ´©§©¤¡¢£³ §©¸°©¹ ¢¡ ¥©£·¢£ ¥¦î¦
í¡¢£¤¦©¡¢£¦ ©£¥©­£±²µ¶©¡ ¨©ª©£ °©¯¢«¦÷¦ ¥¢´©§©£©£ ¹©¸´¦®, ©º¦
ª¦¥±²ª ±²¡¢®±ï °©¯¢«¦÷¦ ¤¡¢£¦®, š‘‰-¦ ¨¦ª¡©§©¡ ¬ õÿ©¡­©§
´©£÷©°±£±²ª¡¢£¦ §©¥©£¢«±²µ¶©¡ ¬ ñ©¨©¤±£¹ª©¡ ©´¥¦º©¡¦®:
‘«¢§¥£©§©¡ ¬ ò¢£ª©¶¦¡ í¡¢£¤¦©¡¢£¦ ©£¥©­£±²µ¶©¡ ¨©ª©£ °©¯¢«¦÷¦
¥¢´©§©£©£ ¹©¸´¦ ¦ò¢®±²ª³ §©¸°©¹ í š‘‰-¦ ©ñ¸©¥©¡÷¦
ñ©¨©°¢¥±²µ¶±²¡¦® ¬ ò¢£ª© � ¦§©®¦±¡ ¥±²£·¦¡¡¢£¦ õ¤¥©¤±£¹ª©¡
©£­¶±²¡©°¢¥±²µ¶±²¡¦®, ±£¦ î©¥º©¯±° ©°¢«¦ ª¢¹ ±²ñ©­£±²µ¶±²¡ î¢¥÷ í
­©£ � ¡¢« š‘‰-¢£¦ ©ñ¸©¥©¡÷©¶¦¡ ¯¢ÿ¦ª¡¢£¦ õî¥¦ª©«©®ª©¡³:

‘¡¢£¤©¨©ª©§©£¤¦ ¯¢ÿ¦ª¦ õî¥¦ª©«©®ª©¡ ¸¡­¦£³ ÿ©ª©¡©§¦
¶±²£©÷©¡ð¶±²£ î©¨¦ ©ñ¸©¥±ï ´©£÷©°±£±²ª¡¢£¦ §©óª¦ ¬ ­£©¡®
í«¢§¥£©§©¡ ¬ ò¢£ª©¶¦¡ ·¢¯¡°©¹÷¡¢£¦ ±£±ñ±²ª¡ íô ¢«¡¢«±° î«©¡©°±£°±ï
ÿ©ª©¡©§©¨©¥°©¹±²ª °©¯¢«¦÷¦ ¡°©ó©¤±²¶¡ ¹©¸´¢£¦ ©î©¨±°ª©¡
î©¶ª©¡¦®:

‘¡¢£¤©¨©ª©§©£¤±²ª í«¢§¥£©§©¡ ¬ ò¢£ª©¶¦¡ ·¢¯¡°©¹÷¦ õî¥¦ª©«
·©ñ¸±²ª §©¥©£¢«¦´ ¨©£§ í «¦¡±²ª ·©ñ¸±²ª³ §©¥©£¢« ¥©£·¢£
í¡¢£¤©§¦£¡¢£ õ¤¥©¤±£¹±ï í«¢§¥£©§©¡ §©¶©¡¡¢£¦ ª¦ò¬: š‘‰-¢£¦
¯¢ÿ¦ª¡¢£¦ õî¥¦ª©«©®ª©¡ ¸¡­£¦ «±²¹ª©¡ ¨©ª©£ ª¦¡ð¬ ©¶ÿª ©¯©ò©­£°©¹
·±«±£ ª¢µ±­¡¢£³ î©£±²¡©§±²ª ¢¡ í©§©¡ î©£ó¢®±²ª¡¢£, ±£±¡® ª¢¹ ª©´³
¨©¡¤¢®¡±²ª í ª¦©¶¡ ¥±²£·¦¡©¶¦¡ ¥¢ï©§©¶©¡÷¦ ¯¢ÿ¦ª¡¢£¦ ­¦¥©£§ª©¡³:
•¶­ î©¥º©¯±° í«š‘‰-¢£¦ ¯¢ÿ¦ª¡¢£¦ õî¥¦ª©«©®ª©¡ ¡±£ ª¢µ±­¦ ªñ©§±²ª³
©£­¦©§©¡ ¸¡­¦£ í:

…¢£§©¶±²ª´ í¡¢£¤¢¥¦§©¶¦ ¨¦ª¡©¸¡­¦£¡¢£¦® ª¢§¡ í«
í¡¢£¤©¨©ª©§©£¤¦ í«¢§¥£©§©¡ ·¢¯¡°©¹÷¦ ¤£©� ¦§¦ ö±ö±¸©§©¡ ª©´¦
¹©¹§±²ª¡ í: •¥±ª©¶¦¡, ¸±ñ±£ §±¡­¢¡´©®¦±¡ §©¶©¡¡¢£¦ ­£°©¹÷©¶¦¡
¨ó±£±²µ¶©¡ ª¢¹©®ª©¡ ¬ í«¢§¥£©§©¡ ·¢¯¡°©¹÷¦ õ£©§©¡ ¤£©� ¦§¦
¡±´£©®ª©¡ ¨¢¥¬©¡÷±° š‘‰-¢£³ î¢¥÷ í ª©´¡©§®¢¡ í«¢§¥£©§©¡ ·¢¯¡°©¹÷¦
¤£©� ¦§¦ ¤©¤©µ¡©¶¦¡ ¬ §¦´©¤©¤©µ¡©¶¦¡ ª©´¦ ¹©¹§ª©¡³ ¬ ©ñ¸©¥¢¡
ö±ö±¸©§©¡ ¯¢ÿ¦ª±°: š‘‰-¢£¦ ¯¢ÿ¦ª¡¢£¦ õî¥¦ª©«©®±²ª³
¨¡©£©°±£±²µ¶±²¡ §³¡ � ¢¯¦ ´¥©¡©« «£©®±²®¦ð ©ó©¥ í«¢§¥£©§©¡
¨ó±£±²µ¶±²¡¡¢£ í«¢§¥£©§©¡ ·¢¯¡°©¹÷¦ õ£©§©¡ ¤£© � ¦§¦ ¹©¹§ª©¡ ¨©ª©£:

•ñ¸©¥©¡÷¦ ¡î©¥©§³: •¥¢¡©¸±´±²µ¶©¡ ¡î©¥©§³ š‘‰-¢£¦
©ñ¸©¥©¡÷©¶¦¡ ¯¢ÿ¦ª¡¢£¦ õî¥¦ª©«©®ª©¡ ¨©ª©£ ¡±£ ª¢µ±­¦ ªñ©§±²ª¡ í,
¦¡ðî¢´ ¡©¬ š‘‰-¢£¦ õ¤¡±²µ¶©ª· í«¢§¥£©§©¡ ·¢¯¡°©¹÷¦ õ£©§©¡ ¤£©� ¦§¦
¤©¤©µ¡©¶¦¡ ¬ §¦´©¤©¤©µ¡©¶¦¡ ª©´¦ ¹©¹§ª©¡ ¡±£ ¨¡©£©°±£±²µ¶±²¡¡¢£¦
·©®©¨©¶¥±²ª³:
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•ñ¸©¥©¡÷¦ô °¢£³ � ¬©§¢£î°©¹ ¡î©¥©§¡ ¦£©¤±£¹¢«±² ¨©ª©£
«±²¹°¢«¢¡ ¨¢¥¬¶©« ¸¡­¦£¡¢£³.

- š‘‰-¢£¦ ¨¦ª¡©§©¡ ´©£÷©°±£±²ª¡¢£¦ ª¦ò¬ ·¢¯¡°©¹÷¡¢£¦ õî¥¦ª©«
·©ñ¸ª©¡ ´§ó·±²¡÷¡¢£¦ °¢£«±²¹±²µ¶±²¡ ¬ õî¥¦ª©«©®ª©¡ ¡±£
¨¡©£©°±£±²µ¶±²¡¡¢£¦ ·©®©¨©¶¥±²ª,

š‘‰-¦ §©µ´©¶©§©¡ ©¤£¢¤©¥¡¢£¦ ¬ ¥±²£·¦¡©¶¦¡ ¥¢ï©§©¶©¡÷¡¢£¦
¹©¸´©¶¦¡ ·¡±²µ©¤£¢£¦ ¨©°©´©£±²ª¡¢£¦ ±£±ñ±²ª, ±£±¡® õ¤¡±²µ¶©ª· í«
°¢£ò¦¡¡¢£¦´ (§©µ´©¶©§©¡ ©¤£¢¤¥¡¢£¦ ¬ ¥±²£·¦¡©¶¦¡ ¥¢ï©§©¶©¡÷¡¢£¦)
¨©ª©¥¢ï ©ñ¸©¥©¡÷¦ í¢£¤¢¥¦§©§©¡ ·¡±²µ©¤£¢£¦ ¨©°©´©£±²ª¡¢£¦
´¥©®±²ª,

- š‘‰-¢£¦ ©¤£¢¤©¥¡¢£¦ ª¦ò¬ í«¢§¥£©§©¡ ¬ ¥©£·¢£ î©£©ª¢¥£¢£¦
ò¢£ª©¶¦¡ ·¢¯¡°©¹÷¡¢£¦ õî¥¦ª©« ·©ñ¸ª©¡ ª¢µ±­¦ ªñ©§±²ª,

·©£­ í¡¢£¤©¨©ª©§©£¤±²ª ¥©£·¢£ í¡¢£¤©§¦£¡¢£ õ¤¥©¤±£¹±ï
í«¢§¥£©§©¶©¡¡¢£¦ ª¦ò¬ í«¢§¥£©§©¡ ¬ ¥©£·¢£ î©£©ª¢¥£¢£¦ ò¢£ª©¶¦¡
·¢¯¡°©¹÷¡¢£¦ õî¥¦ª©« ·©ñ¸ª©¡ ª¢µ±­¦ ªñ©§±²ª:

Œ¦¥©§©¡ ¡±£±²¶µ³
1. ƒ¥©®°¢« ¢¡ š‘‰-¢£¦ ¨©ª©¥¢ï ©ñ¸©¥±ï Ã¼Ë-84,ÑÏÔ-320-140¼M

§©µ´©¶©§©¡ ©¤£¢¤©¥¡¢£¦ ¬ P-50-130-13,IIT-60-130/13,IIT-60-130/7,T-100-
130 ¥±²£·¦¡©¶¦¡ ¥¢ï©§©¶©¡÷¡¢£¦ í¡¢£¤¢¥¦§ ·¡±²µ©¤£¢£¦
¨©°©´©£±²ª¡¢£³, ±£±¡® §¦£©¯±²ª³ ó¤©«¦±£¢¡ §¨¢ñ¥©®¡¦ ©¯©¡ � ¦¡
©¤£¢¤©¥¡¢£¦, í«¢§¥£©§©¶©¡¡¢£¦ ª¦ò¬ í«¢§¥£©§©¡ ¬ ò¢£ª©¶¦¡
·¢¯¡°©¹÷¡¢£¦ õî¥¦ª©« ·©ñ¸ª©¡ ¸¡­¦£¡¢£¦ «±²¹±²ª³:

2. •ñ©§°¢« í š‘‰-¢£¦ ©¤£¢¤©¥¡¢£¦ ª¦ò¬ í«¢§¥£©§©¡ ¬ ¥©£·¢£
î©£©ª¢¥£¢£¦ ò¢£ª©¶¦¡ ·¢¯¡°©¹÷¡¢£¦ õî¥¦ª©« ·©ñ¸ª©¡ ª¢µ±­ ¨¦ª¡°©¹
©¤£¢¤©¥¡¢£¦ î©¶ª©¡©§©¡ °©¯¢«¦÷¦ ¹©¸´¦ ¨©£·¢£©§©¡ ©º¢£¦
¨©°©´©£±²µ¶©¡ ´§ó·±²¡÷¦ °£©:

3. •ñ©§°¢« í ·©£­ í¡¢£¤©¨©ª©§©£¤¦ í«¢§¥£©§©¶©¡¡¢£¦ ª¦ò¬
í«¢§¥£©§©¡ ¬ ¥©£·¢£ î©£©ª¢¥£¢£¦ ò¢£ª©¶¦¡ ·¢¯¡°©¹÷¡¢£¦ õî¥¦ª©«
·©ñ¸ª©¡ ª¢µ±­, ±£³ ¨¡©£©°±£±²µ¶±²¡ í ¥©«¦´ õî¥¦ª©«©®¡¢« ¥©£·¢£
í¡¢£¤©§¦£¡¢£ õ¤¥©¤±£¹±ï í«¢§¥£©§©¶©¡¡¢£¦ ª¦ò¬ í«¢§¥£©§©¡ ¬ ò¢£ª©¶¦¡
·¢¯¡°©¹÷¡¢£¦ ·©ñ¸±²ª³:

4. ’©®©¨©¶¥°¢« ¢¡ š‘‰-¢£¦ õ¤¡±²µ¶©ª· í¡¢£¤©¨©ª©§©£¤¦
í«¢§¥£©§©¡ ·¢¯¡°©¹÷¦ õ£©§©¡ ¤£©� ¦§¦ ¤©¤©µ¡©¶¦¡ ¬ §¦´©¤©¤©µ¡©¶¦¡
ª©´¦ ¹©¹§ª©¡ ¨¡©£©°±£±²µ¶±²¡¡¢£:

‡©ñ¥î©¡±²µ¶©¡ ¡¢£§©«©®°±ï
1.š‘‰-¢£¦ ©¤£¢¤©¥¡¢£¦ ª¦ò¬ í«¢§¥£©§©¡ ¬ ò¢£ª©¶¦¡ ·¢¯¡°©¹÷¡¢£¦

õî¥¦ª©« ·©ñ¸ª©¡ ª¢µ±­³ô ¨¦ª¡°©¹ î©¶ª©¡©§©¡ °©¯¢«¦÷¦ ¹©¸´¢£¦
¨©£©·¢£©§©¡ ©º¢£¦ ¨©°©´©£±²µ¶©¡ ´§ó·±²¡÷¦ °£©:

2. ’©£­ í¡¢£¤©¨©ª©§©£¤¦ í«¢§¥£©§©¶©¡¡¢£¦ ª¦ò¬ í«¢§¥£©§©¡ ±²
ò¢£ª©¶¦¡ ·¢¯¡°©¹÷¡¢£¦ õî¥¦ª©« ·©ñ¸ª©¡ ª¢µ±­³ ¨¦ª¡°©¹ °©£¦©®¦±¡
¨©ñ°¦ °£©:

3. š‘‰-¢£¦ õ¤¡±²µ¶©ª· í¡¢£¤©¨©ª©§©£¤¦ í«¢§¥£©§©¡ ·¢¯¡°©¹÷¦
õ£©§©¡ ¤£©� ¦§¦ ¤©¤©µ¡©¶¦¡ ¬ §¦´©¤©¤©µ¡©¶¦¡ ª©´¦ ¹©¹§ª©¡
¨¡©£©°±£±²µ¶±²¡¡¢£³:

Œ±£¹¡©§©¡ ¡ñ©¡©§±²µ¶±²¡³
‘¡¢£¤©¨©ª©§©£¤¦ í«¢§¥£©§©¶©¡¡¢£¦ ©¤£¢¤©¥¡¢£¦ ª¦ò¬

í«¢§¥£©§©¡, ò¢£ª©¶¦¡ ·¢¯¡°©¹÷¡¢£¦ õî¥¦ª©« ·©ñ¸ª©¡ ¬ ·©£­
í¡¢£¤©¨©ª©§©£¤¦ ¥©£·¢£ í¡¢£¤©§¦£¡¢£ ´î©¯±ï í«¢§¥£©§©¶©¡¡¢£¦ ª¦ò¬
í«¢§¥£©§©¡ ±² ò¢£ª©¶¦¡ ·¢¯¡°©¹÷¡¢£¦ õî¥¦ª©« ·©ñ¸ª©¡ ª¢µ±­¡¢£³ µ±²¶«
¢¡ ¥©«¦´ í«¢§¥£©§©¡ ¬ ò¢£ª©¶¦¡ ·¢¯¡°©¹÷¡¢£³ õî¥¦ª©« ·©ñ¸¢« ¦¡ðî¢´
š‘‰-¦, ©¶¡î¢´ í« ·©£­ í¡¢£¤©¨©ª©§©£¤¦ §¥£°©¹÷±°: š‘‰-¢£¦
©ñ¸©¥©¡÷©¶¦¡ ¯¢ÿ¦ª¡¢£¦ õî¥¦ª©«©®ª©¡ ª¦ò±®±° ¨¡©£©°±£ í š‘‰-¢£±²ª
´¥©®°©¹ ©ó©¥ í«¢§¥£©§©¡ ¨ó±£±²µ¶±²¡¡¢£³ õ¤¥©¤±£¹¢«
í¡¢£¤©¨©ª©§©£¤¦ í«¢§¥£©§©¡ ·¢¯¡°©¹÷¦ õ£©§©¡ ¤£©� ¦§¦ ¤©¤©µ¡©¶¦¡ ¬
§¦´©¤©¤©µ¡©¶¦¡ ª©´¦ ¹©¹§ª©¡ ¨©ª©£: •¯©ò©£§°©¹ ª¢µ±­¡¢£³ §©£¢«¦ í
§¦£©¯¢« í¡¢£¤©ª©§©£¤¦ ©ñ¸©¥©¡÷¡¢£¦ î«©¡©°±£ª©¡ ÿ©ª©¡©§:

� ¢§¡©¹±²©§©¡ ©¥¢¡©¸±´±²µ¶©¡ ©£­¶±²¡÷¡¢£³ ö±£ � ©÷¡¡±²µ¶©¡ ¢¡
¢¡µ©£§°¢« <<€£©ó­©¡¦ í¡¢£¤¢¥¦§ §©óª©§¢£î±²µ¶±²¡ (€£©óš‘‰)>> ’’ -±²ª:

„°¶©« ©¥¢¡©¸±´±²µ¶©¡ ¨©ª©£ ¥¢ï¢§©¥°©§©¡ ¨¦ª÷ ¢¡ ¨©¡­¦´©®¢«
ÿ©ª©¡©§©§©§¦® ª¢µ±­©§©¡, ¥¢ï¢§©¥°©§©¡ ¡¶±²µ¢£³, ¦¡ðî¢´ ¡©¬
°©£¦©®¦±¡ ¨©ñ°¦ ª©µ¢ª©¥¦§©§©¡ ª¢µ±­³:

•ñ¸©¥©¡÷¦ ©£­¶±²¡÷¡¢£¦ ÷¡¡©£§±²ª¡¢£³ ¬ ¨£©î©£©§±²ª¡¢£³:
•ñ¸©¥©¡÷¦ ¨¦ª¡©§©¡ ©£­¶±²¡÷¡¢£³ ó¢§±²®°¢«¢¡ €‡Š€-¦ ¥©£¢§©¡

¤¦¥©ÿ±ï±°±²ª (2009µ.), €‡Š€-¦ <<•£­¶±²¡©·¢£©§©¡ � ¢¯¡©£§±²µ¶±²¡¡¢£¦
í§±¡±ª¦§©¶¦, §©óª©§¢£îª©¡, î«©¡©°±£ª©¡ ¬ í¡¢£¤¢¥¦§©¶¦>> ©ª·¦±¡¦
¤¦¥©§©¡ ´¢ª¦¡©£¡¢£±²ª, <<‘¡¢£¤¢¥¦§©¶¦ ¤¦¥©¨¢¥©ó±¥©§©¡
¦¡´¥¦¥±²¥>> þ’ -¦ 2011µ-¦ ¤¦¥©§©¡ ¸±£¨£­¦ ¡¦´¥±²ª:

•¥¢¡©¸±´±²µ¶©¡ ¨¦ª¡©§©¡ ©£­¶±²¡÷¡¢£³ ¨£©¥©£©§°©¹ ¢¡ °¢®
¤¦¥©§©¡ ©ñ¸©¥±²µ¶±²¡±²ª:

•¥¢¡©¸±´±²µ¶©¡ §©¯±²ó°©¹÷
•¥¢¡©¸±´±²µ¶±²¡³ ·©ï§©®©¹ í ¡¢£©¹±²µ¶±²¡¦®, ð±£´ ¤«¸¦®,

³¡­¨©¡±²£ ¢ó£©§©®±²µ¶±²¡¡¢£¦® ¬ 105©¡±²¡ õ¤¥©¤±£¹°©¹ ¤£©§©¡±²µ¶©¡
®©¡§¦®: •¥¢¡©¸±´±²µ¶±²¡³ ñ©£©­£°©¹ í 125 íò¦ °£© ¬ ¡¢£©¯±²ª í 36 ¡§©£,
26 ©ï¶±²´©§:

•„ˆ…•••ƒ•” � ‚•… €†•…•‰•… ’•»•…—•‰•” � ‚•”… 

…¢£©¹±²µ¶±²¡±²ª ¥£°¢« í ©¥¢¡©¸±´©§©¡ ©ñ¸©¥©¡÷¦ µ¢ª©¶¦
©£­¦©§©¡±²µ¶©¡ ¨¦ª¡©°±£±²ª³, � ¬©§¢£î°¢« ¢¡ ¨¢¥©ó±¥±²µ¶©¡ ¡î©¥©§³
¬ î©ñ¥î©¡±²µ¶©¡ ¡¢£§©¶©®°±ï ¨¦ª¡©§©¡ ­£±²¶µ¡¢£³:

•¯©ò¦¡ ¤«¸±²ª ±²´±²ª¡©´¦£°¢« ¢¡ ¥©£·¢£ ¨¢ï¦¡©§¡¢£¦ §±ïª¦®
©¯©ò©£§°©¹ô š‘‰-¢£¦ ¨¦ª¡©§©¡ ´©£÷©°±£±²ª¡¢£¦ ª¦ò¬ ·¢¯¡°©¹÷¡¢£¦
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õî¥¦ª©« ·©ñ¸ª©¡ ª¢µ±­¡¢£³, ¡ñ°¢« ¢¡ ­£©¡® §¦£©¯ª©¡ ­ÿ°©£±²µ¶±²¡¡¢£³
¬ µ¢£±²µ¶±²¡¡¢£³:

»¢£ò¦¡¡¢£¦´ °¢£«±²¹±²µ¶±²¡³ ®±²¶® í ¥°¢«, ±£ š‘‰-¢£¦ ª¦ò¬
*í«¢§¥£©§©¡ ¬ ò¢£ª©¶¦¡ ·¢¯¡°©¹÷¡¢£¦ õî¥¦ª©« ·©ñ¸±²ª³ ³´¥ °©¯¢«¦÷¦
¥¡¥¢´ª©¡ ·©óª©ð©ö ¸¡­¦£ í:

š‘‰-¢£¦ ©ñ¸©¥©¡÷©¶¦¡ ¯¢ÿ¦ª¡¢£¦ õî¥¦ª©«©®ª©¡ ¸¡­£¦ ¨©ª©£
ª¦¡ð¬ ©¶ÿª ©¯©ò©­£°©¹ ·±«±£ ª¢µ±­¡¢£³ î©£±²¡©§±²ª ¢¡ í©§©¡
î©£ó¢®±²ª¡¢£: ˆ£·¢ª¡ ³¡­±²¡°±²ª í, ±£ ·±«±£ ¥±²£·¦¡¡¢£³ ´¡°±²ª ¢¡
³¡­¨©¡±²£ §©µ´©¶©§©¡ ¥¢ï©§©¶©¡÷¦®: •¶­ ­¢î÷±²ª ¥±²£·¦¡©¶¦¡
¥¢ï©§©¶©¡÷¡¢£¦ ª¦ò¬ ·¢¯¡°©¹÷¦ ·©ñ¸±²ª³ §©¸°©¹ ðí §©µ´©¶©§©¡
¥¢ï©§©¶©¡÷¡¢£¦ ¯¢ÿ¦ª¦® ¬ ¸¡­¦£³ §©£¢«¦ í «±²¹¢« ¢«¡¢«±°¥±²£·¦¡©¶¦¡
¥¢ï©§©¶©¡÷¦ ³¡­¨©¡±²£ ò¢£ª±²µ¶©¡ ¡°©ó©¤±²¶¡ ¹©¸´¦®: •¶´¥¢ï ¸¡­¦£³
î©£ó¢®°±²ª í ¬ ©¶¡ ¨¡©£©°±£ í «±²¹¢«­¦¡©ª¦§ ¹£©¤£©°±£ª©¡ ª¦ò±®±°,
´©§©¶¡ ©¶­ «±²¹±²ª³ õî¥¦ª©« ¯¢ÿ¦ª¦ ³¡¥£±²µ¶©¡ ¨¡©£©°±£±²µ¶±²¡ ð¦
¥©«¦´, ÷©¡¦ ±£ ©¶­ ­¢î÷±²ª ¨©ñ°¦ ð¢¡ ©¯¡°±²ª §©µ´©¶©§©¡
¥¢ï©§©¶¡÷¡¢£¦ î©¶ª©¡©§©¡ °©¯¢«¦÷¦ ¹©¸´¦ ¨©£©·¢£©§©¡ ©º¢£³, ±£±¡®
©ó­¢®±²µ¶±²¡³ ª¢¹ í õî¥¦ª©«¯¯ÿÿª¢£¦ °£©:

Œ±£¹¡©§©¡±²ª «©¶¡ ¥©£©¹±²ª ¢¡ ´¥©®¢« ñ©¥ ©°¢«¦ î©£ó¢®°©¹
ª¢µ±­¡¢£: —£©¡÷ ¨¦ª¡°©¹ ¢¡ ¥±²£·¦¡¡¢£¦ ò¢£ª©¶¦¡ ´î©¯ª©¡ °£©
í«¢§¥£©§©¡ í¡¢£¤¦©¶¦ ©ª¢¡©ª¢¹ ¥¢´©§©£©£ ©£¥©­£©¡÷¡ ±²¡¢®±ï
©¯±²ª¡¢£¦ ©¯©ò¡©¨¢£µ ·¢¯¡©°±£ª©¡ õ£¢¡÷¦ °£©: •¶´ õ£¢¡÷±° ´©¨ª©¡°©¹
ò¢£ª©¶¦¡ ·¢¯¡°©¹÷¦ ·©ñ¸±²ª³ ©¤£¢¤©¥¡¢£¦ ª¦ò¬ ©î©¨±°±²ª í š‘‰-¦
õî¥¦ª©« ¯¢ÿ¦ª, ¢£· š‘‰-³ ©ñ¸©¥±²ª í ò¢£ª©¶¦¡ ¤£©� ¦§±° ¡°©ó©¤±²¶¡
í«¢§¥£©§©¡ ¨ó±£±²µ¶©ª·:

…¢£§©¶±²ª´ ò¢£ª©¶¦¡ í«¢§¥£©§©¶©¡¡¢£¦ ¯¢ÿ¦ª¡¢£¦ õî¥¦ª©«©®ª©¡
¨©ª©£ §¦£©¯°±²ª ¢¡ ¤£©­¦¢¡¥©¶¦¡ ª¢µ±­¡¢£³: —£©¡® ¤±£¹¡©§©¡
§¦£©¯±²ª³ §©î°©¹ í ´©¨ª©¡©¶¦¡ î©¶ª©¡¡¢£¦ ±£±ñª©¡ ­ÿ°©£±²µ¶©¡ ¬
¦¥¢£©®¦±¡ ¤±£¹³¡µ©®¦ ±ð©£©¤ ó±²¤©ª¦¥ª©¡ ¨¢¥:

 ¡­¨©¡±²£ ©¯ª©ª·, í¡¢£¤©¨©ª©§©£¤±²ª §©¶©¡¡¢£¦ ¬
´©£÷©°±£±²ª¡¢£¦ ¥©£·¢£ §©óª¢£¦ ­¢î÷±²ª ·¢¯¡°©¹÷¡¢£¦ õî¥¦ª©«
·©ñ¸ª©¡ ¨©ª©£ ¡©¸©î¢´ ¸¦´¥ õ£¦¡©ð©ö±²µ¶±²¡ ´©¨ª©¡¢«¡ ©¡¨¡©£ í:
’¢¯¡°©¹÷¡¢£¦ õî¥¦ª©« ·©ñ¸ª©¡ ´§ó·±²¡÷¡¢£ ¨¡©£©°±£ í ¨©´¥©¥¢«
ª¦©¶¡ §±¡§£¢¥ í«¢§¥£©§©¶©¡¡¢£¦ ¯¢ÿ¦ª¡¢£¦ ±²´±²ª¡©´¦£±²µ¶©¡ ­¢î÷±²ª:

ˆ£§£±£­ ¤«¸±²ª š‘‰-¦ ¨©ª©¥¢ï ©ñ¸©¥±ï í¡¢£¤©¥¢ï©§©¶©¡÷¡¢£¦
¯¢ÿ¦ª¡¢£¦ õî¥¦ª©«©®ª©¡ ¡î©¥©§±° ±£±ñ°¢«¢¡ í¡¢£¤©¥¢ï©§©¶©¡÷¡¢£¦
í¡¢£¤¢¥¦§ ·¡±²µ©¤£¢£¦ ¨©°©´©£±²ª¡¢£³: ƒ©£÷©°±£±²ª¡¢£¦
©ñ¸©¥©¡÷©¶¦¡ ¯¢ÿ¦ª¡¢£¦ õî¥¦ª©«©®±²ª³ í¡¢£¤©¨©ª©§©£¤¦ õî¥¦ª©«
©ñ¸©¥©¡÷©¶¦¡ ¯¢ÿ¦ª¦ ¨¦ª¡©§©¡ ö±²«¢£¦® ª¢§¡ í: ‘¡¢£¤©¨©ª©§©£¤¦
¯¢ÿ¦ª¡¢£¦ õî¥¦ª©«©®ª©¡ ¨©ª©£ õ¤¥©¤±£¹°±²ª ¢¡ í«¢§¥£©§©¡
§©¶©¡¡¢£¦ ¥¢ï©§©¶©¡÷¡¢£¦ í¡¢£¤¢¥¦§ ·¡±²µ©¤£¢£³:

Ÿ¤¥°¢«±° ñ±¤¢§©µ´©¡¢£¦ ¥¦î©¶¦¡ ¡±£ª©¥¦°©¶¦¡ ·¡±²µ©¤£¢£¦® ¬
î©¶ª©¡©§©¡ °©¯¢«¦÷¦ ¹©¸´³ ±£±ñ±ï ¨©ª©î©¥©´¸©¡ ·©¡© � ¬¦®ô
¨©ª©î©¥©´¸©¡©·©£ ±£±ñ°¢«¢¡ ÝêË-84 ¬ÑÏÔ-320-140¼M§©µ´©¶©§©¡

©¤£¢©¥¡¢£¦ î©¶ª©¡©§©¡ °©¯¢«¦÷¦ ¹©¸´©¶¦¡ ·¡±²µ©¤£¦
¨©°©´©£±²ª¡¢£³

=8,8331+0,0457Q,+0,0003Q%, (1)
Bñ§=33,3512+0,0862Q,+0,0003Q4, (2)

±£¥¢ï Bñ§,� ´ -¡ ñ±¤¢§©µ´©¶¦ ¨©ª©î©¥©´¸©¡©·©£ î©¶ª©¡©§©¡

°©¯¢«¦÷¦ ÿ©ª©¶¦¡ ¹©¸´¡ í ¬ ò¢£ª©¶¦¡ ·¢¯¡°©¹÷³:
‘«¢§¥£©§©¡ ¬ ò¢£ª©¶¦¡ ö±ö±¸©§©¡ ·¢¯¡°©¹÷¡¢£¦ ­¢î÷±²ª š‘‰-¢£¦

ò¢£ª©¶¦¡ ´¸¢ª©¡¢£¦ ©£­¶±²¡©°¢¥±²µ¶©¡ ®±²®©¡¦ñ¡¢£¦ °¢£«±²¹±²µ¶©¡
¨©ª©£ õ¤¥©¤±£¹°±²ª ¢¡ ¥±²£·©©¤£¢¤©¥¡¢£¦ í¡¢£¤¢¥¦§ ·¡±²µ©¤£¢£³:
š¢£ª© � ¦§©®¦±¡ ¥±²£·¦¡¡¢£¦ ñ©¨©°¢¥±²µ¶±²¡³ ö±ö±¸©§©¡ ¯¢ÿ¦ª¡¢£¦
ÿ©ª©¡©§ ¥©£·¢£ í ¬ §©¸°©¹ í ª¦ ñ©£÷ ¤±£¹±¡¡¢£¦®: •£î¢´ õî¥¦ª©«
¯¢ÿ¦ª ¨©´§©¡±²ª ¢¡ ©¶¡ ¯¢ÿ¦ª³, ±£¦ ­¢î÷±²ª í«¢§¥£©§©¡ ¬ ò¢£ª©¶¦¡
·¢¯¡°©¹÷¡¢£³ š‘‰-¦ ¥±²£·©©¤£¢¤©¥¡¢£¦ ª¦ò¬ ·©ñ¸°±²ª ¢¡ ©¶¡î¢´, ±£
ò¢£ª±²µ¶©¡ ³¡­¨©¡±²£ ¹©¸´³ ¥±²£·¦¡©¶¦¡ ©£¥©­£©ª©´±²ª «¦¡¦
¡°©ó©¤±²¶¡: š¢£ª© � ¦§©®¦±¡ ¥±²£·¦¡¡¢£¦ ñ©¨©°¢¥±²µ¶±²¡³ ¨¦ª¡©§©¡±²ª
§©¸°©¹ í ¥±²£·¦¡¡¢£¦ ©ñ¸©¥©¡÷©¶¦¡ ¯¢ÿ¦ª¡¢£¦®:

š‘‰-¦ ©ñ¸©¥©¡÷©¶¦¡ ¯¢ÿ¦ª¦ õî¥¦ª©«©®ª©¡ ¸¡­£¦ í±²µ¶±²¡³
¨¢¥¬¶©«¡ í: š‘‰-³ î¢¥÷ í ©£¥©­£¦ ¥©£·¢£ ¥¢´©§¦ í¡¢£¤¦©¡¢£:
‡©¨©¡ò°±ï í¡¢£¤¦©¡¢£³ î¢¥÷ í ©£¥©­£°¢¡ §©¶©¡±²ª ¥¢ï©§©¶°©¹
¥±²£·¦¡¡¢£±°: „±²£·¦¡¡¢£¦® ¶±²£©÷©¡ð¶±²£³ ·¡±²µ©¤£°±²ª í í¡¢£¤¦©¶¦
©£¥©­£±²µ¶©¡ ÿ©ª©¡©§ ¹©¸´°©¹ ò¢£ª±²µ¶©¡ ÷©¡©§±°: ‡¢¥÷ í ±£±ñ¢«
š‘‰-±²ª ¥±²£·¦¡¡¢£¦ ª©´¡©§®±²µ¶©¡ ©´¥¦º©¡³ ¥©£·¢£ ¥¦î¦
í¡¢£¤¦©¡¢£¦ ©£¥©­£±²µ¶©¡ ¨©ª©£ ©¶¡î¢´, ±£ §©¶©¡±²ª °©¯¢«¦÷¦ ¹©¸´³
«¦¡¦ ¡°©ó©¤±²¶¡ô ¨©ñ°¦ ©¯¡¢«±° ¯¢ÿ¦ª¡¢£¦®, ¥¢¸¡¦§©§©¡ ¬ ñ©¨©¤±£¹ª©¡
î©¶ª©¡¡¢£¦® ·¸±ï ´©¨ª©¡©ö©§±²ª¡¢£³:

’©®¦ ¢«©§¢¥©¶¦¡ ¥°¶©«¡¢£¦® (¨©ñ°¦ í ©¯¡±²ª ¥±²£·¦¡¡¢£¦
©ñ¸©¥©¡÷¦ ¥¢¸¡¦§©§©¡ î©¶ª©¡¡¢£³), ©¡¨£©ÿ¢ñ¥ í ±²¡¢¡©« ¡©¬
©ñ¸©¥©¡÷¦ ¯¢ÿ¦ª©¶¦¡ î©¶ª©¡¡¢£³ ¨©ñ°¦ ©¯¡±ï ¢«©§¢¥©¶¦¡ ¥°¶©«¡¢£,
±£±¡® µ°¦¡ ­©´°±²ª í ¶±²£©÷©¡ð¶±²£¥±²£·¦¡¦ §±ïª¦® ©£¥©­£°©¹ ¥©£·¢£
¥¦î¦ í¡¢£¤¦©¡¢£¦ ª¦ò¬ ÷©¡©§©§©¡ §©î³:

Œ±«±£ñ±² §©£¤©°±£°±ï ª¢§ ©¯±²ª±° ¥±²£·¦¡¡¢£¦ í¡¢£¤¢¥¦§
·¡±²µ©¤£¢£¡ ©£¥©¨©¶¥±²ª ¢¡ ¢£¢÷ ª¢¹±²µ¶©¡ ¥±²£·¦¡¦ í«¢§¥£©§©¡
¨ó±£±²µ¶©¡ô Nt, ¤±«±£ñ±² §©£¤©°±£°±ï ©¯ª©¡ ª¢¹±²µ¶©¡ � ò¢£ª ¬
¥±²£·¦¡±²ª ò¢£ª±²µ¶©¡ ¹©¸´¦ô � , ª¦ò¬ ¢ï©¹ §©î³, ©¶´¦¡÷¡ô

=f(Nt,Qò¢£ª): (3)
Œ±«±£ñ±²§©£¤©°±£°±ï ©¯±²ª¡¢£±° ò¢£ª© � ¦§©®¦±¡ ¥±²£·¦¡¡¢£³

§©£±ï ¢¡ ©ñ¸©¥¢« ±ðª¦©¶¡ í«¢§¥£©§©¡, ©¶«¡©¬ ò¢£ª©¶¦¡ ¤£©� ¦§¡¢£±°:
‘«¢§¥£©§©¡ ¤£©� ¦§¦ ¯¢ÿ¦ª¡¢£³ ¦£©£¦® ¥©£·¢£°±²ª ¢¡ í«¢§¥£©§©¡ ¬
ò¢£ª©¶¦¡ ·¢¯¡°©¹÷¡¢£¦ §©ª©¶©§©¡ ¨©£©·¢£©§®±²µ¶©ª·: ‘«¢§¥£©§©¡ ¬
ò¢£ª©¶¦¡ ¤£©� ¦§±° ©ñ¸©¥©¡÷¡ ©°¢«©®¡±²ª í ò¢£ª© � ¦§©®¦±¡
¥±²£·¦¡¡¢£¦ ñ©¨©¤±£¹ª©¡ ¨¡©£©°±£±²µ¶±²¡¡¢£³:
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Ÿ¤¥°¢«±° °¢£³ ñ©£©­£°©¹¦® ¬ ÌI--00-130/13, ÌI--00-130/7, P-50-130-13¬
T-100-130¥±²£·¦¡¡¢£¦ ©ñ¸©¥©¡÷©¶¦¡ ¯¢ÿ¦ª¡¢£¦ ­¦©¤£©ª¡¢£¦®ô ±£±ñ°¢«
¢¡ ©¶­ ¥±²£·¦¡¡¢£¦ í¡¢£¤¢¥¦§ ·¡±²µ©¤£¢£¦ ¨©°©´©£±²ª¡¢£³ í«¢§¥£©§©¡
¤£©� ¦§±° ©ñ¸©¥©¡÷©¶¦¡ ¯¢ÿ¦ª¦ ­¢î÷±²ª:

Ÿ¤¥°¢«±° ¥±²£·¦¡¡¢£¦ ¬ §©µ´©¶©§©¡ ©¤£¢¤©¥¡¢£¦ í¡¢£¤¢¥¦§
·¡±²µ©¤£¢£¦ ¨©°©´©£±²ª¡¢£¦® ô §©£¢«¦í ´¥©¡©« ¨©§©º¡ñ±²ª©¶¦¡ (P-50-
130-13), ©£­¶±²¡©·¢£©§©¡-ò¢£ª© � ¦§© (117-60-130/13, ÌI--00-130/7) ¬
ò¢£ª© � ¦§©®¦±¡ (T-100-130) ¥±²£·¦¡¡¢£¦¡ §®°©¹ §©µ´©¶©§©¡
©¤£¢¤©¥¡¢£¦ (Ã¼Ë-84, ÑÏÔ-320-140¼M) î©¶ª©¡©§©¡ °©¯¢«¦÷¦ ¹©¸´¦
¨©°©´©£±²ª¡¢£³ô =@(Nt,@ò¢£ª) (©ï¶±²´©§ 1): ‰©µ´©¶©§©¡ ©¤£¢¤©¥¦®

¥±²£·¦¡©¶¦¡ ¥¢ï©§©¶©¡÷ ò¢£ª±²µ¶©¡ ¥¢ï©ö±¸ª©¡ §±£±²´¥¡¢£³ §©£¢«¦ í
©¡¥¢´¢«: •¶­ ­¢î÷±²ªô =Q´:

•ï¶±²´©§ 1
š‘‰-¢£¦ ¨©ª©¥¢ï ©ñ¸©¥±ï §©µ´©¶©§©¡ ©¤£¢¤©¥¡¢£¦ ¬ ¥±²£·¦¡©¶¦¡

¥¢ï©§©¶©¡÷¡¢£¦ í¡¢£¤¢¥¦§ ·¡±²µ©¤£¢£¦ ¨©°©´©£±²ª¡¢£³

‰©µ´©- „±²£·¦¡©¶¦¡
¶©§©¡ ¥¢ï. Ä, � ò¢£ª)

©¤£¢¤©¥
Ý¼Ë-84 P-50-130-13 =8,73313+000075•©£­ + 000034Q©£­

=9.7280+0,0234� ©£­ +0.04119ò¢¯+0.1018N+
ÌÃ-60-

Ýêë-84 130/13 +0.00IN?+0.00019©£­+0,000202¢¯ +

+0,0002� ©£­ � ÷¢¯ + 0,0004N,� ©£­ + 0,0008N,� ò¢¯

=4.9119+0.0266� ©£­ +0.08520ò¢¯+0.176Nt+
ÑÏÔ-320- +0.00IN?140êM ÌÃ-60-130/7 +0.00002� ©£­ +0,0002� ò¢¯++

+0,0001� ©£­ � ÷¢¯ + 0,0003N(� ©£­++0001N,� µ¢¯

2èÑÏÔ- =4.2925+0.0462� ò¢¯ +0.1604Nt+0.0009N2+
320- T-100-130

140êM +0,000199¢¯ +0,0005N,� ò¢¯

ˆ££±£­ ¤«¸±²ª ªñ©§°¢« ¢¡
1.š‘‰-¢£¦ ©¤£¢¤©¥¡¢£¦ ª¦ò¬ í«¢§¥£©§©¡ ¬ ò¢£ª©¶¦¡ ·¢¯¡°©¹÷¡¢£¦

õî¥¦ª©« ·©ñ¸ª©¡ ª¢µ±­ ¨¦ª¡°©¹ ©¤£¢¤©¥¡¢£¦ î©¶ª©¡©§©¡ °©¯¢«¦÷¦
¹©¸´¢£¦ ¨©£©·¢£©§©¡ ©º¢£¦ ¨©°©´©£±²µ¶©¡ ´§ó·±²¡÷¦ °£©,

2. ·©£­ í¡¢£¤©¨©ª©§©£¤¦ í«¢§¥£©§©¶©¡¡¢£¦ ª¦ò¬ í«¢§¥£©§©¡ ±²
ò¢£ª©¶¦¡ ·¢¯¡°©¹÷¡¢£¦ õî¥¦ª©« ·©ñ¸ª©¡ ª¢µ±­ ¨¦ª¡°©¹ °©£¦©®¦±¡
¨©ñ°¦ °£©:

—¦¥©£§¢¡÷ ±£¬í °©£§©¹©¶¦¡ §¢¡¥£±¡©®°©¹ í¡¢£¤©¨©ª©§©£¤, ±£³
§©óª°©¹ í <<m>>¨©¥ §±¡­¢¡´©®¦±¡ §©¶©¡¦® ¬ ª¢§ ¨©¥ š‘‰-¦®: š‘‰-±²ª
¥¢ï©§©¶°©¹ ¢¡ T, IT ¬ ¥±²£·©©¤£¢¤©¥¡¢£: ‘¡¢£¤©¨©ª©§©£¤¦ ¯¢ÿ¦ª¦
õî¥¦ª©«©®ª©¡ ÿ©ª©¡©§, ¨©ñ°¦ ©¯¡¢«±° ¡©¬ š‘‰-³, õî¥¦ª©«©®ª©¡

ð©ö©¡¦ñ³ î©¶ª©¡©§©¡ °©¯¢«¦÷¦ ¡°©ó©¤±²¶¡ ¹©¸´¡ í: •¶­ ­¢î÷±²ª
¡°©ó©£§°±ï � ±²¡§®¦©¡ §©£¢«¦ í ¡¢£§©¶©®¡¢« ¨¢¥¬¶©« ¥¢´

2Üä+XB, min i (4)Ä.=
i=l j=]

ˆµ¢ í¡¢£¤©¨©ª©§©£¤¦ §±¡­¢¡´©®¦±¡ §©¶©¡¡¢£³ ¡¢£§©¶©®¡¢¡÷ ª¢§
¨©ª©£ÿ¢÷ §±¡­¢¡´©®¦±¡ §©¶©¡¦ ¥¢´÷±°, (4) ©£¥©¨©¶¥±²µ¶±²¡³ §©£¢«¦ í
¡¢£§©¶©®¡¢«¨¢¥¬¶©« §¢£î

Ä=Ää min (5)
j=]

±£¥¢ï Ää -¡ i-£­ §±¡­¢¡´©®¦±¡ §©¶©¡¦ î©¶ª©¡©§©¡ °©¯¢«¦÷¦ ÿ©ª©¶¦¡

¹©¸´¡ í, Ää -¡ô ¨©ª©£ÿ¢÷ §±¡­¢¡´©®¦±¡ §©¶©¡¦ î©¶ª©¡©§©¡ °©¯¢«¦÷¦
ÿ©ª©¶¦¡ ¹©¸´³, Ä, -¡ô š‘‰-¦ j-£­ ©¤£¢¤©¥¦. î©¶ª©¡©§©¡ °©¯¢«¦÷¦

ÿ©ª©¶¦¡ ¹©¸´³:
(5) ©£¥©¨©¶¥±²µ¶±²¡³ ¥¢ï¦¡ í ¨¢¥¬¶©« ´©¨ª©¡©ö©§±²ª¡¢£¦

­¢î÷±²ªô
1. í«¢§¥£©í¡¢£¤¢¥¦§©§©¡ ¨©ª©§©£¤¦ ¨©ñ°¢§ñ¦¯³

� í =NK +XN, -AN4 =0, (6)
j=]

2.š‘‰-¦ ©£­¶±²¡©·¢£©§©¡ ¬ ò¢£ª© � ¦§©®¦±¡ ·¢¯¡°©¹÷¡¢£¦ ¨©ñ°¢§ñ¦¯¡¢£³ô
þ©£­ = � ©£­� ©£ +•©£­ -� ©£­ = Ø, (7)
þò¢¯ = � ò¢¯� ò¢¯ + � ò¢¯ -� ò¢¯ = Ø, (8)

±£¥¢ï -¡ š‘‰-¦ j-£­ ¥±²£·©©¤£¢¤©¥¦ í«¢§¥£©§©¡ ¨ó±£±²µ¶±²¡¡ í, Nä I

¡ô í¡¢£¤©¨©ª©§©£¤¦ ¨©ª©£ÿ¢÷ §±¡­¢¡´©®¦±¡ §©¶©¡¦ ¨ó±£±²µ¶±²¡³, Nu -¡ô

í«¢§¥£©í¡¢£¤¢¥¦§©§©¡ ¨©ª©§©£¤¦ ·¢¯¡°©¹÷³, ANq -¡ô ¨ó±£±²µ¶©¡

§±£±²´¥¡¢£³ í«¢§¥£©¨©ï±£­ª©¡ ¤¹¢£±²ª, � ©£­ > � ò¢¯ -¡ô� ò¢¯ ÌÃ ¥±²£·¦¡¦

¨©ª©î©¥©´¸©¡©·©£ ©£­¶±²¡©·¢£©§©¡ ©¯ª©¡ ¬ ò¢£ª© � ¦§©®¦±¡ ©¯ª©¡
·¢¯¡°©¹÷¡¢£³, � ©� ©£­ -¡ô ¥±²£·¦¡¦ ¢«÷±²ª ò¢£ª©¶¦¡ ·¢¯¡°©¹÷³, � ò¢¯� ò¢¯ -¡ T
¥±²£·¦¡¦ ò¢£ª© � ¦§©®¦±¡ ©¯ª©¡ ·¢¯¡°©¹÷³, � ©£­ , � ò¢¯ -¡ô ´î©¯¦ð¡¢£¦

¨©ª©î©¥©´¸©¡©·©£ ©£­¶±²¡©·¢£©§©¡ ¬ ò¢£ª© � ¦§©®¦±¡ ·¢¯¡°©¹÷¡¢£³:
š¢£ª©ª©¥©§©£©£ª©¡ ¨©ª©§©£¤±²ª ò¢£ª©¶¦¡ í¡¢£¤¦©¶¦

¥¢ï©ö±¸ª©¡ §±£±²´¥¡¢£³ ¡©¸©î¢´ ¨©ñ°¦ ¢¡ ©¯¡°©¹:
•¶¡ î©¶ª©¡©§©¡ í÷´¥£¢ª±²ª¦ ¥¦î©¶¦¡ ¸¡­¦£ í, ±£¥¢ï ±£±ñ°±²ª í (5)

� ±²¡§®¦©¶¦ í÷´¥£¢ª±²ª³ô (6) (8) §©î¦ ¨©°©´©£±²ª¡¢£¦ ¥¢´÷±°
´©¨ª©¡©ö©§±²ª¡¢£¦ ­¢î÷±²ª: Ÿ¤¥©¤±£¹¢«±° —©£­ > Ž©¤£©¡ÿ¦

·©óª©î©¥§¦ð¡¢£³ ¸¡­¦£³ §©£¢«¦ í ·¢£¢« ¨¢¥¬¶©« � ±²¡§®¦©¶¦ ·©®©£ � ©§
í÷´¥£¢ª±²ª¦ (ª¦¡¦ª±²ª¦) ±£±ñª©¡³
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F=BK+2B, + —©£­þ©£­ + †ò¢¯þò¢¯> (9)
j=1

•¡­£¦ «±²¹ª©¡ ÿ©ª©¡©§ ±£î¢´ ©¡§©¸ ö±ö±¸©§©¡¡¢£ õ¤¥©¤±£¹°¢«
¢¡ô ¨©ª©£ÿ¢÷ §±¡­¢¡´©®¦±¡ §©¶©¡¦ í«¢§¥£©§©¡ ¨ó±£±²µ¶±²¡³ Nä , T
¥±²£·¦¡¦ í«¢§¥£©§©¡ ¨ó±£±²µ¶±²¡³ô NÝ, ITT ¥±²£·¦¡¦ í«¢§¥£©§©¡
¨ó±£±²µ¶±²¡³ Nmy ©£­¶±²¡©·¢£©§©¡ ©¯ª©¡ ·¢¯¡°©¹÷³ô � © ¬

€©£­
ò¢£ª© � ¦§©®¦±¡ ©¯ª©¡ ·¢¯¡°©¹÷³ô � ò¢¯ >� ò¢¯ > T ¥±²£·¦¡¦ ò¢£ª© � ¦§©®¦±¡

©¯ª©¡ ·¢¯¡°©¹÷³ ¬ P ±±²£·¦¡¦ ò¢£ª©¶¦¡ ·¢¯¡°©¹÷³� ò¢¯ � ©£­ :

Ÿî¥¦ª©«©®ª©¡ î©¶ª©¡¡¢£¦ ­±²£´ ·¢£ª©¡ ¨©ª©£, ¡î©¥©§©¶¦¡
� ±²¡§®¦©¡ ©¹©¡®¢«±° ³´¥ °¢£³ ¡ñ°©¹ ©¡§©¸ ö±ö±¸©§©¡¡¢£¦, ´¥©®°©¹
ª©´¡©§¦ ©¹©¡®¶©«¡¢£³ ¨©°©´©£¢®¡¢«±° ó£±¶¦ ¬ ¨©ñ°¦ ©¯¡¢«±°, ±£
§¢¡¥£±¡©®°©¹ í«¢§¥£©í¡¢£¤¢¥¦§©§©¡ ¨©ª©§©£¤¦ í«¢§¥£©¨©ï±£­ª©¡
¤¹¢£±²ª ¨ó±£±²µ¶©¡ §±£±²´¥¡¢£¦ ö±ö±¸±²µ¶±²¡³ ³´¥ í«¢§¥£©§©¡
¨ó±£±²µ¶©¡ §©£¢«¦ í ©¡¥¢´¢«, §´¥©¡©¡÷

OF _ FF
=bk =0, †ò¢¯†ò¢¯ + —ò¢¯= 0,

ANK �� ò¢¯

OF = brrr =0, = bot + 1ò¢¯= Ø, (10)
ANm Ÿò¢¯

OF OF AN,= br = 0, =•©£­bu + + •©£­ =0:
ANT �� ©£­ �� ©£­

- FF LIT= •©£­ + ©£­ =0,
Ÿ•©£­

‰©¥©£¢«±° î©£ó � ¬©ö±¸±²µ¶±²¡¡¢£ - (10) ¨©ª©§©£¤¦® §´¥©¡©¡÷
í¡¢£¤©¨©ª©§©£¤±²ª ©ñ¸©¥±ï š‘‰-¦ ©¤£¢¤©¥¡¢£¦ õî¥¦ª©«
©ñ¸©¥©¡÷©¶¦¡ ¯¢ÿ¦ª³ ³´¥ í«¢§¥£©§©¡ ¬ ò¢£ª©¶¦¡ ·¢¯¡°©¹÷¡¢£¦ô

= br= bä, (11)
†ò¢¯†ò¢¯ = †ò¢¯>

ONp
•©£­ = •©£­ bä,

Ÿ•©£­
±£¥¢ï bur,br -¡ ¨©ª©î©¥©´¸©¡©·©£ ¬ ¥±²£·¦¡¦ §©µ´©¶¦
î©¶ª©¡©§©¡ °©¯¢«¦÷¦ ¹©¸´¦ ¨©£©·¢£©§©¡ ©º¡ í ³´¥ í«¢§¥£©§©¡
¨ó±£±²µ¶©¡, bä -¡ô ¨©ª©£ÿ¢÷ §±¡­¢¡´©®¦±¡ §©¶©¡¦ î©¶ª©¡©§©¡ °©¯¢«¦÷¦

¹©¸´¦ ¨©£©·¢£©§©¡ ©º³, †ò¢¯>†ò¢¯ •©£•©£­ -¡ô ¥±²£·¦¡¦ §©µ´©¶¦ î©¶ª©¡©§©¡

°©¯¢«¦÷¦ ¹©¸´¦ ¨©£©·¢£©§©¡ ©º³ô ¨©ª©î©¥©´¸©¡©·©£ ³´¥
ò¢£¡© � ¦§©®¦±¡ ©¯ª©¡ ·¢¯¡°©¹÷¦ ¬ ©£­¶±²¡©·¢£©§©¡ ©¯ª©¡ ·¢¯¡°©¹÷¦,
byˆò¢¯ -¡ô T ¥±²£·¦¡¦ §©µ´©¶¦ î©¶ª©¡©§©¡ °©¯¢«¦÷¦ ¹©¸´¦ ¨©£©·¢£©§©¡

©º³ ³´¥ ò¢£ª© � ¦§©®¦±¡ ©¯ª©¡ ·¢¯¡°©¹÷¦, ˆ£ ¥±²£·¦¡¦ §©µ´©¶¦
-©£­

î©¶ª©¡©§©¡ °©¯¢«¦÷¦ ¹©¸´¦ ¨©£©·¢£©§©¡ ©º³ ³´¥ ¥±²£·¦¡¦ ò¢£ª©¶¦¡
·¢¯¡°©¹÷¦:

•¡­£³ «±²¹¢«¦´ î¢¥÷ í ¨©ñ°¦ ©¯¡¢« ¡©¬ ©¯©¡ � ¦¡ ©¤£¢¤©¥¡¢£¦
¨ó±£±²µ¶±²¡¡¢£¦ °£© ­£°©¹ ´©¨ª©¡©ö©§±²ª¡¢£³

<NNme< (� ©£­ +(� ©£ +Qò¢¯)min� ò¢¯) <<©£­ +<<©£­ + � ò¢¯� ò¢¯ <<� ©£­<(� ©£ +Qò¢¯)+Qò¢¯) ±²,

Nä <NN <NKA, (� ©£(� ©£­))min <<©£­ <<<©£ <<� ©£(� ©£­) (12)

NÝin<NN < NÝâè, (� ©£­)) min <<©£­<<© <(� ©£­)max

(Q, )min <<òò¢¯<(� ò¢¯)... <<o<(•ò¢¯) (� ò¢¯) <<� ¢¯ (•ò¢¯)
ƒ¥©®°©¹ ª¢µ±­³ ö±£ � ©£§°¢« í ¨¢¥¬¶©« ­¢î÷¦ ¨©ª©£: š‘‰-±²ª

¥¢ï©§©¶°©¹ ¢¡ ¢£§±² P-50-130/13 ¥¦î¦ ¬ ð±£´ IIT-60-130/13 ¥¦î¦
¥±²£·¦¡¡¢£, ±£±¡®¦® ¶±²£©÷©¡ð¶±²£³ ´¡°±²ª í Ã¼Ë-84 ¥¦î¦ §©µ´©¶¦®:
‘¡¢£¤©¨©ª©§©£¤±²ª ©ñ¸©¥±²ª ¢¡ ¢£§±² K-160-130¥¦î¦, ð±£´ K-200-130
¥¦î¦ ¬ ¢£§±² K-300-130 ¥¦î¦ §±¡­¢¡´©®¦±¡ §©¶©¡¡¢£:
„±²£·©©¤£¢¤©¥¡¢£¦ ¬ §©µ´©¶©§©¡ ©¤£¢¤©¥¡¢£¦ í¡¢£¤¢¥¦§ ·¡±²µ©¤£¢£³
¨©¶¥¡¦ ¢¡: ‘¡¢£¤©¨©ª©§©£¤¦ §±ïª¦® ¥£°©¹ ¢¡ í«¢§¥£©§©¡,
©£­¶±²¡©·¢£©§©¡ ¬ ò¢£ª© � ¦§©®¦±¡ ·¢¯¡°©¹÷¡¢£³, ±£±¡÷ î¢¥÷ í õî¥¦ª©«
·©ñ¸¢« ©¤£¢¤©¥¡¢£¦ ª¦ò¬: Ÿ¤¥°¢«±° ©ï¶±²´©§ 1-¦®ô §©£¢«¦ í ´¥©¡©«
§©µ´©¶¦ î©¶ª©¡©§©¡ °©¯¢«¦÷¦ ¹©¸´¦ ¨©£©·¢£©§©¡ ©º¢£¦
¨©°©´©£±²ª¡¢£³, ³´¥ ¥±²£·¦¡¡¢£¦ í«¢§¥£©§©¡ ¬ ©£­¶±²¡©·¢£©§©¡
©¯ª©¡ ·¢¯¡°©¹÷¡¢£¦:

‰©ª©¶©§©¡ N.,� ©£­, � ò¢¯ -¦ ©£ÿ¢÷¡¢£¦ ¨©ª©£ ´¥©®°©¹ ©£­¶±²¡÷¡¢£³

·¢£°©¹ ¢¡ ©ï¶±²´©§ 2-±²ª:
•ï¶±²´©§ 2

‘¡¢£¤©¨©ª©§©£¤¦ §©¶¡¡¢£¦ ¬ š‘‰-¦ ©¤£¢¤©¥¡¢£¦ ª¦ò¬ í«¢§¥£©§©¡ ¬
ò¢£ª©¶¦¡ ·¢¯¡°©¹÷¡¢£¦ õî¥¦ª©« ·©ñ¸ª©¡ ¥°¶©«¡¢£³

Nu � ©£­ � ò¢¯ 4Nm 2N£ Nä 4� ©� ©£­ 20� ©£­ 40ò¢� ò¢¯ Ä,
•»¥ Œ§©«/ÿ Œ§©«/ž •»¥ •»¥ •»¥ Œ§©«/ž Œ§©«/ž Œ§©«/ž ¥î°
1000 700 140 206 84 710 372 328 140 399,3
1201 600 160 240 87 874 262 338 160 450,3

1500 600 100 240 86 1174 264 336 100 526,0
1680 750 200 234 99 1347 377 373 200 601,7

€©ª³¡§¡±ï í¡¢£¤¢¥¦§ ·¡±²µ©¤£¢£±° ª¦©¥¢´©§ ©¤£¢¤©¥¡¢£¦ ª¦ò¬
í«¢§¥£©§©¡ ¬ ò¢£ª©¶¦¡ ·¢¯¡°©¹÷¡¢£³ §©£¢«¦ í ·©ñ¸¢« ¨©°©´©£©ð©ö:
‘«¢§¥£©§©¡ ·¢¯¡°©¹÷³ §±¡­¢¡´©®¦±¡ §©¶©¡¡¢£¦ ª¦ò¬ ·©ñ¸°±²ª í
¨©ª©£ÿ¢÷ í¡¢£¤¢¥¦§ ·¡±²µ©¤£¢£¦ ª¦ò±®±°:

•¶¡ ­¢î÷±²ª, ¢£· ¸¡­¦£³ «±²¹¢«¦´ NNmrANNä,� ©£­,� ©£ � ©£­ -¦ ©£ÿ¢÷¡¢£¦®

±£¬í ª¢§³ ð¦ ·©°©£©£±²ª ©¤£¢¤©¥¡¢£¦ ¨ó±£±²µ¶±²¡¡¢£¦
´©¨ª©¡©ö©§±²ª¡¢£¦¡, ©¡¨£©ÿ¢ñ¥ í ¨©ñ°©£§¦ ©«¤±£¦µª±²ª ©¶­
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©£ÿ¢÷¡¢£³ ö±¸©£¦¡¢« ©¯©°¢«©¤±²¶¡ §©ª ¡°©ó©¤±²¶¡ ©£ÿ¢÷¡¢£±°: ˆµ¢
§£§¡©§¦ ¨©ñ°©£§¦ ÿ©ª©¡©§ ·±«±£ ´©¨ª©¡©ö©§±²ª¡¢£³ ©î©¨±°°±²ª ¢¡,
´¥©®°©¹ ©£ÿ¢÷¡¢£³ ¨©ª©î©¥©´¸©¡±²ª ¢¡ õî¥¦ª©« ·©ñ¸ª©¡³:

€©£©·¢£©§©¡ ©º¢£¦ ª¢µ±­¦ ­¢î÷±²ª ·±«±£ ©¤£¢¤©¥¡¢£³
©ñ¸©¥©¡÷¦ ª¢ò ¢¡:

‘¡¢£¤©¨©ª©§©£¤±²ª ©¤£¢¤©¥¡¢£¦ ª¦ò¬ í«¢§¥£©§©¡ ¬ ò¢£ª©¶¦¡
·¢¯¡°©¹÷¡¢£¦ õî¥¦ª©« ·©ñ¸ª©¡ ¸¡­¦£³ «±²¹°¢« í ¡©¬ ¤£©� ¦§©§©¡
¢ï©¡©§±°:

‘¡¢£¤©¨©ª©§©£¤±²ª §©£±ï ¢¡ ³¡­¤£§°©¹ «¦¡¢« ¦¡ðî¢´ ©¥±ª©¶¦¡,
©¶¡î¢´ í« ¥©£·¢£ ¥¦î¦ ò¢£ª©¶¦¡ ¬ ¨¦­£±í«¢§¥£©§©¶©¡¡¢£ (€‘‰): œ©¡¦ ±£
©¥±ª©¶¦¡ §©¶©¡¡¢£³ ¬ õ£©§©¡ §©£¤©°±£±²ª ð±²¡¢®±ï €‘‰-¢£³ §©£±ï ¢¡
©ñ¸©¥¢« ·©ó¦´©¶¦¡ ¯¢ÿ¦ª±²ª, ±²´¥¦ í¡¢£¤©¨©ª©§©£¤¦ ª¡©®©¹
·¢¯¡°©¹÷³ î¢¥÷ í õî¥¦ª©« � ¬±° ¹©¹§¢¡ ò¢£ª©¶¦¡ í«¢§¥£©§©¡ §©¶©¡¡¢£³
¬ õ£©§©¡ §©£¤©°±£±²ª ±²¡¢®±ï €‘‰-¢£³: •¦¬¡±²¶¡ ÿ©ª©¡©§ î¢¥÷ í
õî¥¦ª©« � ¬±° ·©ñ¸°¢¡ ¡©¬ ò¢£ª©ª©¥©§©£©£ª©¡ ¨©ª©§©£¤¦
©£­¶±²¡©·¢£©§©¡ ¬ ò¢£ª© � ¦§©®¦±¡ ·¢¯¡°©¹÷¡¢£³:

ˆ¡µ©­£¢¡÷ í¡¢£¤©¨©ª©§©£¤±²ª ¤±¶±²µ¶±²¡ ±²¡¦ <<k>> ¨©¥
§±¡­¢¡´©®¦±¡ §©¶©¡, õ£©§©¡ §©£¤©°±£±²ª ±²¡¢®±ï <<±>>¨©¥ €‘‰ ¬ š‘‰-¢£,
±£±¡÷ ±²¡¢¡ <<m>> ¨©¥ ¥±²£·©©¤£¢¤©¥:  ¡­¨©¡£©î¢´ š‘‰-¢£³ ­¦¥©£§°±²ª
¢¡ ©¯©¡ � ¦¡ ¥±²£·©©¤£¢¤©¥¡¢£¦ ª©§©£­©§±°:

í¡¢£¤©¨©ª©§©£¤±²ª î©¶ª©¡©§©¡ °©¯¢«¦÷¦ ¤±²ª©£©¶¦¡ ¹©¸´³
§©£¢«¦ í ©£¥©¨©¶¥¢« ¨¢¥¬¶©« ©¯¡ð±²µ¶©ª·

Ü=2Ü+ZÜ,= F[t,N,,N, N�,<<©£­, <<� ò¢¯, <<•©£­, << � ¢¯,]] (13)
r=]

±£¥¢ï Ü,-¡ š‘‰-¦ i-£­ ¥±²£·©©¤£¢¤©¥³ ´¡±ï §©µ´©¶©§©¡ ©¤£¢¤©¥¦
î©¶ª©¡©§©¡ °©¯¢«¦÷¦ ¹©¸´¡ í, Ü,-³ô r-£­ §±¡­¢¡´©®¦±¡ §©¶©¡¦

î©¶ª©¡©§©¡ °©¯¢«¦÷¦ ¹©¸´³, N,(N,,N2,...,NM)-³ °¢§¥±£ í, ±£¦
·©ï©­£¦ð¡¢£³ š‘‰-¦ ¥±²£·©©¤£¢¤©¥¡¢£¦ í«¢§¥£©§©¡ ¨ó±£±²µ¶±²¡¡¢£¡ ¢¡,
N,(N,,NN,,..,N.)-³ °¢§¥±£ í, ±£¦ ·©ï©­£¦ð¡¢£³ §±¡­¢¡´©®¦±¡ §©¶©¡¡¢£¦

í«¢§¥£©§©¡ ¨ó±£±²µ¶±²¡¡¢£¡ ¢¡, N,=AN,//t -¡ô š‘‰-¦ ¥±²£·©©¤£¢¤©¥¡¢£¦

í«¢§¥£©§©¡ ·¢¯¡°©¹÷¦ ö±ö±¸ª©¡ ©£©¤±²µ¶±²¡¡ í, N' =dN,/dt -¡ô

§±¡­¢¡´©®¦±¡ í«¢§¥£©§©¶©¡¡¢£¦ í«¢§¥£©§©¡ ·¢¯¡°©¹÷¦ ö±ö±¸ª©¡
©£©¤±²µ¶±²¡³, � ©£­ ( � ©£­, <<� ©£­, >...<<©£­±² -³ °¢§¥±£ í, ±£¦ ·©ï©­£¦ð¡¢£³ š‘‰-

¦ ¥±²£·©©¤£¢¤©¥¡¢£¦ ©£­¶±²¡©·¢£©§©¡ ©¯ª©¡ ·¢¯¡°©¹÷¡¢£¡ ¢¡,
� ò¢¯((ò¢¯, > � ò¢¯ð ....,� ò¢¯, -³ °¢§¥±£ í, ±£¦ ·©ï©­£¦ð¡¢£³ š‘‰-¦
¥±²£·©©¤£¢¤©¥¡¢£¦ ò¢£ª© � ¦§©®¦±¡ ©¯ª©¡ ·¢¯¡°©¹÷¡¢£¡ ¢¡,
��� ©£­, � ž©£­; /dt-¡ š‘‰-¦ ¥±²£·©©¤£¢¤©¥¡¢£¦ ©£­¶±²¡©·¢£©§©¡ ©¯ª©¡

·¢¯¡°©¹÷¦ ö±ö±¸ª©¡ ©£©¤±²µ¶±²¡³, � ò¢¯, = ž � ò¢¯, /dt-¡ š‘‰-¦

¥±²£·©©¤£¢¤©¥¡¢£¦ ò¢£ª© � ¦§©®¦±¡ ©¯ª©¡ ·¢¯¡°©¹÷¦ ö±ö±¸ª©¡
©£©¤±²µ¶±²¡³:

‘¡¢£¤©¨©ª©§©£¤¦ í«¢§¥£©§©¡ §©¶©¡¡¢£¦ ¯¢ÿ¦ª¡¢£¦
õî¥¦ª©«©®ª©¡ ¨©ª©£ î¢¥÷ í °©¯¢«¦÷¦ ³¡­¨©¡±²£ ¹©¸´³
í¡¢£¤©¨©ª©§©£¤±²ª «¦¡¦ ¡°©ó©¤±²¶¡³

¬Ü= +XB,)d=fFFt,N, <<� ¢¯, <<� ©£­, > � ñ¢¯, min: (14)
to to

ˆµ¢ í¡¢£¤©¨©ª©§©£¤¦ §±¡­¢¡´©®¦±¡ §©¶©¡¡¢£³ ­¦¥©£§¢¡÷ ª¢§
¨©ª©£ÿ¢÷ §©¶©¡¦ ¥¢´÷±°, (14)©£¥©¨©¶¥±²µ¶±²¡³ §©£¢«¦ í ¤£¢«¨¢¥¬¶©«
¥¢´÷±°ô

min (15)Ü= + Ää )dt= fF(t,N, Nä, N, � ©£­, > � ñ¢¯, > � ©£­, > � ò¢¯,)dt -
to i=l to

±£¥¢ï Ää,Nä, -¡ ¨©ª©£ÿ¢÷ §±¡­¢¡´©®¦±¡ §©¶©¡¦
¨©ª©î©¥©´¸©¡©·©£ î©¶ª©¡©§©¡ °©¯¢«¦÷¦ ÿ©ª©¶¦¡ ¹©¸´¡ í,
í«¢§¥£©§©¡ ¨ó±£±²µ¶±²¡³ ¬ ·¢¯¡°©¹÷¦ ö±ö±¸ª©¡ ©£©¤±²µ¶±²¡³:

Ÿî¥¦ª©« ©ñ¸©¥©¡÷©¶¦¡ ¯¢ÿ¦ª³ î¢¥÷ í ·©°©£©£¦ ¨¢¥¬¶©«
´©¨ª©¡©ö©§±²ª¡¢£¦¡ô

1. í¡¢£¤©¨©ª©§©£¤¦ í«¢§¥£©§©¡ ·¢¯¡°©¹÷¦ ¨©ñ°¢§ñ¯¦¡

+ Nä + AN= , (16)
i=l j=l

±£¥¢ï N, Nä, Nhy -¡ î©¨¦¡ ¨©ª©î©¥©´¸©¡©·©£ š‘‰-¦ i-£­
¥±²£·©©¤£¢¤©¥¦, ¨©ª©£ÿ¢÷ §±¡­¢¡´©®¦±¡ §©¶©¡¦, j-£­ €‘‰-¦
¨ó±£±²µ¶±²¡¡ í, Nu, AN ¡¡ í î©¨¦¡ ¨©ª©î©¥©´¸©¡©·©£ ¨©ª©§©£¤¦
í«¢§¥£©§©¡ ·¢¯¡°©¹÷³ ¬ í«¢§¥£©¨©ï±£­ª©¡ ¤¹¢£±²ª ¨ó±£±²µ¶©¡
§±£±²´¥¡¢£³,

2. í¡¢£¤©¨©ª©§©£¤¦ ò¢£ª©¶¦¡ ¨ó±£±²µ¶±²¡¡¢£¦ ¨©ñ°¢§ñ¦¯¡¢£¦¡ô

€� ©£­´ h+f=m (17)þ©£­ = +X� ©£­, -� ©£­ =0,
d=l s=]

þò¢¯ =€•ò¢¯ � - � ò¢¯ = 0, (18)
d=I

±£¥¢ï ¨-³ š‘‰-¦ ©¤£¢¤©¥¡¢£¦ (·©®¦ ¥±²£·¦¡¡¢£¦®) ÷©¡©§¡ í, ÷-³ô š‘‰-¦
¥±²£·¦¡¡¢£¦ ÷©¡©§³, � ©£­, -¡ š‘‰-¦ d-£­ ¥±²£·¦¡¦ (·©®¦ ¥±²£·¦¡¡¢£¦®)

©£­¶±²¡©·¢£©§©¡ ©¯ª©¡ ·¢¯¡°©¹÷¡ í í î©¨¦¡, � ©£­, -¡ô š‘‰-¦ ¥-£­

¥±²£·¦¡¦ ©£­¶±²¡©·¢£©§©¡ ©¯ª©¡ ·¢¯¡°©¹÷³ í î©¨¦¡, � ©£­, � ;� ò¢¯ -¡ô

ò¢£ª©ª©¥©§©£©£ª©¡ ¨©ª©§©£¤¦ ¨©ª©î©¥©´¸©¡©·©£
©£­¶±²¡©·¢£©§©¡ ¬ ò¢£ª© � ¦§©®¦±¡ ·¢¯¡°©¹÷³ í î«¨¨¦¡, � ò¢¯ � -¡ô š‘‰-¦ d-

£­ ¥±²£·¦¡¦ ò¢£ª© � ¦§©®¦±¡ ©¯ª©¡ ·¢¯¡°©¹÷³ í î©¨¦¡:
‡¢¥÷ í ¡§©¥¦ ±²¡¢¡©«, ±£ ò¢£ª©ª©¥©§©£©£ª©¡ ¨©ª©§©£¤±²ª

ò¢£ª©¶¦¡ í¡¢£¤¦©¶¦ ¥¢ï©ö±¸ª©¡ §±£±²´¥¡¢£³ ¡©¸©î¢´ ¨©ñ°¦ ¢¡
©¯¡°©¹:
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3. €‘‰-¦ ò£©ª·©£¦ ©ñ¸©¥©¡÷©¶¦¡ ¯¢ÿ¦ª¦¡ô
Vhy /dt==h, §©ª = Vhy =0 (19)

¨©ñ°¦ ©¯¡¢«±° ­£© ¢ó£©¶¦¡ î©¶ª©¡¡¢£³
Vhy (t.)=Vy, Vh,(th)= Vh, (20)

±£¥¢ï -¡ j-£­ €‘‰-¦ ò£©ª·©£¦ §±ï©¶¦¡ ¡¢£¨±´÷¡ í t î©¨¦¡, � ±, -¡ ò£¦

¢«÷¡ í j-£­ €‘‰-±²ª î©¨¦¡, Vhy, j-£­ €‘‰-¦ ò£©ª·©£¦ ¹©°©«¡ í
§©£¤©°±£ª©¡ ®¦§«¦ ¨©ª©î©¥©´¸©¡©·©£ ´§ó·±²ª ¬ °¢£ò±²ª:

‘¡¢£¤©¨©ª©§©£¤¦ °¦º©§³ ·¡±²µ©¤£±ï î©£©ª¢¥£ í ÿ©ª©¡©§¦
¶±²£©÷©¡ð¶±²£î©¨¦¡ €‘‰-¦ ò£©ª·©£±²ª ò£¦ ¹©°©«³ Vhy ,j=1,2,..,±:

•¡­¦£³ «±²¹¢«¦´ ±£î¢´ ©¡§©¸ ö±ö±¸©§©¡¡¢£ õ¤¥©¤±£¹°¢« ¢¡ô
¨©ª©£ÿ¢÷ §±¡­¢¡´©®¦±¡ í«¢§¥£©§©¶©¡¦ ¨ó±£±²µ¶±²¡³ô Nä, €‘‰-¢£¦

¨ó±£±²µ¶±²¡¡¢£³ Nhy, š‘‰-¢£¦ ¥±²£·©©¤£¢¤©¥¡¢£¦ (·©®¦ ¥±²£·¦¡¦®)

í«¢§¥£©§©¡ ¨ó±£±²µ¶±²¡¡¢£³ Na, š‘‰-¦ ¥±²£·©©¤£¢¤©¥¡¢£¦

©£­¶±²¡©·¢£©§©¡ ©¯ª©¡ ·¢¯¡°©¹÷¡¢£³ � ©£­, ¬ ò¢£ª© � ¦§©®¦±¡ ©¯ª©¡

·¢¯¡°©¹÷¡¢£³ô � ò¢¯ �  -

•¡­£¦ «±²¹ª©¡ ÿ©ª©¡©§ ©¡¨£©ÿ¢ñ¥ í ¨©ñ°¦ ©¯¡¢« ¡©¬ ©¯©¡ � ¦¡
©¤£¢¤©¥¡¢£¦ ¨ó±£±²µ¶±²¡¡¢£¦ °£© ­£°©¹ ´©¨ª©¡©ö©§±²ª¡¢£³

Nain <N Naas, � ò¢¯,� ò¢¯, <<� ¢¯, <<� ¢¯x< � ò¢¯x,
(21)

Nä <NKNä <NKx,Näx, � ©£­� ©£­, <<� ©£­,<< <<� ©£­©£­

Nhin <Nh < Nhax,

ö±ö±¸©§©¡¡¢£¦ ±-©ð©ö � ©ó©¶¦¡ ¥¦£±²¶µ±²ª ¥£°©¹ í
¢£§±² §¢¥ Vo(V",VhVhy, ....Vha ) ¬ ´§ó·¡©§©¡ ¬ °¢£ò¡©§©¡

� ©ó©¶¦¡ °¦º©§¡¢£³: ‡©¨©¡ò°±²ª í ©¡§©¸ ö±ö±¸©§©¡¡¢£¦ µ±²¶«©¥£¢«¦
§©¯©°©£±²ª¡¢£¦®, ±£±¡÷ ¥¢ï©ö±¸±²ª ¢¡ � ©ó©¶¦¡ §¢¥³ Vo ­¦£÷¦® Vä

­¦£÷³, ³¡¥£¢« ©¶¡î¦´¦¡¢£³, ±£±¡® ­¢î÷±²ª (15) � ±²¡§®¦±¡©«³ §³¡­±²¡¦ ¦£
©ª¢¡©ö±÷£ ©£ÿ¢÷³: •¶´î¦´±°, ©¡¨£©ÿ¢ñ¥ í ³¡¥£¢« ¥±²£·©©¤£¢¤©¥¡¢£¦
©¶¡î¦´¦ í«¢§¥£©§©¡ ¬ ò¢£ª©¶¦¡ ·¢¯¡°©¹÷¡¢£, ±£¦ ­¢î÷±²ª §¦£©§©¡©®°¦
(15) ·©¡© � ¬±° ©£¥©¨©¶¥°©¹ õî¥¦ª©«©®ª©¡ ð©ö©¡¦ñ³ô ¨©ñ°¦ ©¯¡¢«±°
(16)- (21)´©¨ª©¡©ö©§±²ª¡¢£³:

•¡­£¦ «±²¹ª©¡ ¨©ª©£ î¢¥÷ í ±²¡¢¡©«ô í«¢§¥£©í¡¢£¤¢¥¦§©§©¡
¨©ª©§©£¤¦ ·¢¯¡°©¹÷¦ õ£©§©¡ ¤£©� ¦§³, ò¢£ª©ª©¥©§©£©£ª©¡
¨©ª©§©£¤¦ ©£­¶±²¡©·¢£©§©¡ ·¢¯¡°©¹÷¦ õ£©§©¡ ¤£©� ¦§³,
ò¢£ª©ª©¥©§©£©£ª©¡ ¨©ª©§©£¤¦ ò¢£ª© � ¦§©®¦±¡ ·¢¯¡°©¹÷¦ õ£©§©¡
¤£©� ¦§³, š‘‰-¦ §©µ´©¶©§©¡ ©¤£¢¤©¥¡¢£¦ ¬ ¥±²£·©©¤£¢¤©¥¡¢£¦
í¡¢£¤¢¥¦§ ·¡±²µ©¤£¢£³, §±¡­¢¡´©®¦±¡ §©¶©¡¡¢£¦ ¨©ª©£ÿ¢÷ í¡¢£¤¢¥¦§

)
)

·¡±²µ©¤£¢£³, õ£©§©¡ §©£¤©°±£ª©ª· €‘‰-¢£¦ í¡¢£¤¢¥¦§ ·¡±²µ©¤£¢£³,
¶±²£©÷©¡ð¶±²£€‘‰-¦ ò£¦ õ£©§©¡ ³¡­¨©¡±²£ ¹©°©«³:

•¶´ ¸¡­¦£³ î©¶ª©¡©§©¡ í÷´¥£¢ª±²ª¦ ©ª£©®°©¹ §¢¥¢£±°
°©£¦©®¦±¡ ¸¡­¦£ íô °¢£ò©°±£ ±² §©î¦ ­¦ � ¢£¢¡®¦©« ¨©°©´©£±²ª¡¢£

Ÿ¤¥©¤±£¹¢«±° Ž©¤£©¡ÿ¦ ·©óª©î©¥§¦ð¡¢£³ô ¸¡­¦£³ §©£¢«¦ í
¨©¡¤¢®¡¢« ·©®©£ � ©§ í÷¥£¢ª±²ª¦ ¸¡­£¦¡

Ä= +Ää + €©£­þ©£­ + —-ò¢¯þò¢¯ + bhy),)dt=fFdt' (22)
to i=l to

±£¥¢ï —©£­ > , An -¡ Ž©¤£©¡ÿ¦ ö±ö±¸©§©¡ ·©óª©î©¥§¦ð¡¢£ ¢¡, ¦´§

F= + —©£­þ©£­ + 4-ò¢¯þò¢¯

i=]
(22) � ±²¡§®¦±¡©«¦ í÷´¥£¢ª±²ª³ ¦£©§©¡©®¡±ï í÷´¥£¢ª©«¡¢£³ î¢¥÷ í

·©°©£©£¢¡ ‘¶«¢£-Ž©¤£©¡ÿ¦ ­¦ � ¢£¢¡®¦©« ¨©°©´©£±²ª¡¢£

- d Fo = Ø,dt dt

=0, d = Ø, (23)dt Fikk dt

Fo - dre AF =0:
� ©£­ � dt Fourna Fin dt

_dr
FoFourn, dt

…ñ°©¹ ¨©°©´©£±²ª¡¢£³ ·©®°©¹ ¥¢´÷±° §©£¥©¨©¶¥°¢¡ ¨¢¥¬¶©« §¢£îô

I _aANaAN)_d(aB,= 0,
ANd ONd) dt (AN'a )

= 0,
ONK ( dt (NNK (24)

d ÞÄâ
+™©£­--- = 0,

¹ � ©£­, dt ( �� ©£­, )

âÜ, + •©£­ a âÜ, = 0,
ž � ©£­, ž � ©£­, (

I = õ,
�� ò¢¯¶ �� ò¢¯, |

At aAN aNh, At 1_aAN aNh, =0:
aNh, IaVh, dt ONh aVh, I

±£¥¢ï Np -¡ ò¢£ª©í«¢§¥£©§¢¡¥£±¡¦ ¥-£­ ¨©§©º¡ñ±²ª©¶¦¡ ¥±²£·¦¡¦

í«¢§¥£©§©¡ ¨ó±£±²µ¶±²¡¡ í, aAN/aN -³ô ·©£ � £©°±«¥ í«¢§¥£©¨©ï±£­ª©¡

¤¹¢£±²ª ¨ó±£±²µ¶©¡ §±£±²´¥¡¢£¦ ¨©£©·¢£©§©¡ ©º³:
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ˆµ¢ (24) ¨©°©´©£±²ª¡¢£¦ ¨©ª©§©£¤±²ª ©¡¥¢´¢¡÷ ©¡®±ï¦§
î£±®¢´¡¢£³, ¨©ª©§©£¤¦ ©¯©ò¦¡ ¢£§£±£­ ¬ °¢£ò¦¡ ¨©°©´©£±²ª¡¢£³
� ¬©ö±¸¢¡÷, ¦¡¥¢¤£¢¡÷ ¬ ³¡­±²¡¢¡÷, ±£ €‘‰-¦ íò÷³ ¨©´¥©¥±²¡ í, ©î©
§´¥©®°¦

= Ø. be bä
ˆ©£­, + —©£­ †©£­, 1- OAN aQ",�� ©£­, ONps+ —©£­ =0

aN ä (25)

b
ˆò¢¯ � + —-ò¢¯ =C,

ÞAN ÞAN ÞAN
1 1- 1

ANK ANd

±£¥¢ï •©£­, = 4B./�� ©£­ÿ , ˆò¢¯¶ ba=.BB,/aNd-¡ š‘‰-¦ d-£­
¥±²£·©©¤£¢¤©¥¦¡ (·©®¦ ¥±²£·¦¡¦®) §®°©¹ §©µ´©¶¦ °©¯¢«¦÷¦ ¹©¸´¦
¨©£©·¢£©§©¡ ©º¡ íô §©¸°©¹ ¥±²£·©©¤£¢ó©¥¦ ¨©ª©î©¥©´¸©¡©·©£
©£­¶±²¡©·¢£©§©¡ ©¯ª©¡ ·¢¯¡°©¹÷¦®, ò¢£ª© � ¦§©®¦±¡ ©¯ª©¡ ·¢¯¡°©¹÷¦®
¬ í«¢§¥£©§©¡ ¨ó±£±²µ¶±²¡¦® (d=1,...,,)), •©£­,bu = 4B,/� Q©£­, -¡ ¥-£­ ¥±²£·¦¡¦¡

§®°©¹ §©µ´©¶¦ °©¯¢«¦÷¦ ¹©¸´¦ ¨©£©·¢£©§©¡ ©º³ §©¸°©¹ ¥±²£·¦¡¦
¨©§©º¡ñ±²ª¦ ·¢¯¡°©¹÷¦® (s=1,...,f), bä = -¡ ¨©ª©£ÿ¢÷
§±¡­¢¡´©®¦±¡ §©¶©¡¦ °©¯¢«¦÷¦ ¹©¸´¢£¦ ¨©£©·¢£©§©¡ ©º³,
ó±,= � Qh, -¡ j-£­ €‘‰-¦ ò£¦ ¹©¸´¦ ¨©£©·¢£©§©¡ ©º³ (i=1,...,n),¾,-¡
¨©´¥©¥±²¡ ª¢¹±²µ¶±²¡ €‘‰-¦ §©£¤©°±£ª©¡ ®¦§«¦ ³¡µ©®÷±²ª:

ˆµ¢ ·¢¯¡°©¹÷¦ ª¢¹±²µ¶±²¡¦® §©¸°©¹ô ¤¹¢£±²ª ¨ó±£±²µ¶©¡
§±£±²´¥¡¢£¦ ö±ö±¸±²µ¶±²¡¡¢£¡ ©¡¥¢´¢¡÷, ©î© §±£±²´¥¡¢£¦
¨©£©·¢£©§©¡ ©º¢£³ ¨©°©´©£ §«¦¡¢¡ ó£±¶¦, ¬ õ¤¥°¢«±° (25)¨©ª©§©£¤¦
¨©°©´©£±²ª¡¢£¦®ô §©£±ï ¢¡÷ ´¥©¡©« í¡¢£¤©¨©ª©§©£¤±²ª š‘‰-¦
¥±²£·¦¡¡¢£¦ õî¥¦ª©« ©ñ¸©¥©¡÷©¶¦¡ ¯¢ÿ¦ª¡¢£¦ î©¶ª©¡³:

b = b,=...= bh =C,qh, - (26)

ˆò¢¯, - : ˆò¢¯, - ...= ˆò¢¯, -

ANp ONp
•©£­, = •©£­ñ =...= •©£­¦b = •©£­,bu -bk =...= •©£­, -bk :

¹ � ©£­, �� ©£­,

C,-¦ ©£ÿ¢÷¡¢£³ ³¡¥£°±²ª ¢¡ ¨¢¥¬¶©« ¥¦£±²¶µ¦®ô

<<,< j=1,2,...,±,d=1,..., > (27)
±£¥¢ï bmin , bmax -³ š‘‰-¦ ©¤£¢¤¥©¡¢£¦ ¬ ¨©ª©£ÿ¢÷ §±¡­¢¡´©®¦±¡ §©¶©¡¦

°©¯¢«¦÷¦ ¹©¸´¦ ¨©£©·¢£©§©¡ ©º¢£¦ ¡°©ó©¤±²¶¡ ¬ ©¯©°¢«©¤±²¶¡
©£ÿ¢÷¡¢£¡ ¢¡ §©¸°©¹ í«¢§¥£©§©¡ ¨ó±£±²µ¶±²¡¦®, Œ±¶ Œ±, -³ôj-£­ €‘‰-¦

ò£¦ ¹©¸´¦ ¨©£©·¢£©§©¡ ©º¦ ¡°©ó©¤±²¶¡ ¬ ©¯©°¢«©¤±²¶¡ ©£ÿ¢÷¡¢£³:

 ´¥ €‘‰-¦ ·¢¯¡°©¹÷¦, ±£±ñ°±²ª í €‘‰-¦ ¹©¸´©¹ ò£¦ ÷©¡©§³ô � ¨,

±£¦® ¨¢¥± ò£¦ õ£©§©¡ ¤±²ª©£©¶¦¡ = 3600X2n,¹©°©«³:

‚±²£©÷©¡ð¶±²£ €‘‰-¦ ¨©ª©£ ¨©ñ°©£§¡¢£±° ´¥©®°©¹ ¹©¸´©¹ ò£¦
¹©°©«³ ¨©ª¢ª©¥°±²ª í ¥£°©¹ ¨¢¥, ©¶¡±²¨¢¥¬ ±£±ñ°±²ª ¢¡ ­£©¡®

¥©£·¢£±²µ¶±²¡¡¢£³, AVh, ˆµ¢ ©¶­ ¥©£·¢£±²µ¶±²¡¡¢£³ ·©®©£ � ©§

©£ÿ¢÷±° ª¢¹ ¢¡ µ±²¶«©¥£¢«¦ ©£ÿ¢÷¦® (Av.), ©¶´¦¡÷¡ ð¦ ©î©¨±°°©¹ ¨¢¥¬¶©«

î©¶ª©¡³ô

AVh, =AV, (28)

©î© ·©óª©î©¥§¦ð¡¢£¦ ©£ÿ¢÷¡¢£³ Šñ¤£¥°±²ª ¢¡ +AC,ð©ö±°:

€©ñ°©£§¡¢£³ §£§¡°±²ª ¢¡ ª¦¡ð¬ ·±«±£ €‘‰-¢£¦ ¨©ª©£ ©î©¨±°°±²ª í
(28)î©¶ª©¡³:

•¶´î¦´±°, õ£°© ·±«±£ ÿ©ª¢£¦ ¨©ª©£ (28)î©¶ª©¡¦ î©¨î©¡ª©ª· (26)
î©¶ª©¡¦ ©î©¨±°±²ª³ ¨¡©£©°±£±²µ¶±²¡ í ¥©«¦´ ±£±ñ¢«
í¡¢£¤©¥¢ï©§©¶©¡÷¡¢£¦ ©ñ¸©¥©¡÷©¶¦¡ õî¥¦ª©« ¯¢ÿ¦ª¡¢£³ ¬ °©¯¢«¦÷¦
¡°©ó©¤±²¶¡ ¹©¸´³ ©ñ¸©¥±ï ´©£÷©°±£±²ª¡¢£¦ «£¦° §©óª¦ ­¢î÷±²ª:

ƒ¥©®°©¹ ª¢µ±­³ ö±£ � ©£§°¢« í ¨¢¥¬¶©« ­¢î÷¦ ¨©ª©£:
‘¡¢£¤©¨©ª©§©£¤±²ª ¥¢ï©§©¶°©¹ ¢¡ ¢£§±² ä-300-130¥¦î¦, ð±£´ K-200-130
¥¦î¦ ¬ ¢£§±² K-160-130¥¦î¦ §±¡­¢¡´©®¦±¡ í«¢§¥£©§©¶©¡¡¢£, ª¢§ ¨©¥
š‘‰, ±£¡ ±²¡¦ ð±£´ 117-60-130/13¥¦î¦ ¬ ¢£§±² P-50-130¥¦î¦ ¥±²£·¦¡¡¢£
(¥±²£·¦¡¡¢£¦® ¶±²£©÷©¡ð¶±²£³ ´¡°±²ª í ª¢§©§©¡ Ý¼Ë-84¥¦î¦ §©µ´©¶©§©¡
©¤£¢¤©¥¦®) ¬ ¢£¢÷ ª¦©¥¦î 67 •»¥ ¨ó±£±²µ¶©ª· ¨¦­£±¥±²£·¦¡¡¢£¦®
§©óª°©¹ €‘‰: •¯§© ¢¡ í«¢§¥£©í¡¢£¤¢¥¦§©§©¡ ¨©ª©§©£¤¦ ´î©¯¦ð¡¢£¦
í«¢§¥£©§©¡ ¨ó±£±²µ¶©¡, ¦¡ðî¢´ ¡©¬ ò¢£ª©ª©¥©§©£©£ª©¡ ¨©ª©§©£¤¦
´î©¯¦ð¡¢£¦ ©£­¶±²¡©·¢£©§©¡ ¬ ò¢£ª© � ¦§©®¦±¡ ò¢£ª©¶¦¡ ·¢¯¡°©¹÷¡¢£¦
õ£©§©¡ ¤£©� ¦§¡¢£³: ‰±¡­¢¡´©®¦±¡ §©¶©¡¡¢£¦, ¨¦­£±¥±²£·¦¡¡¢£¦, š‘‰-¦
¥±²£·¦¡¡¢£¦ ¬ §©µ´©¶©§©¡ ©¤£¢¤©¥¡¢£¦ í¡¢£¤¢¥¦§ ·¡±²µ©¤£¢£³ ¨©¶¥¡¦
¢¡: €‘‰-¦ ò£¦ ¤±²ª©£©¶¦¡ õ£©§©¡ ¹©¸´¦ ¹©°©«³ ¡±²¶¡î¢´ ¨©¶¥¡¦ í, ±£³
¥°¶©« ¸¡­£±²ª 1,45ª«¡ í:

•¡¨£©ÿ¢ñ¥ í ¥£°©¹ í«¢§¥£©§©¡ ¬ ¥©£·¢£ î©£©ª¢¥£¢£¦ ò¢£ª©¶¦¡
·¢¯¡°©¹÷¡¢£³ ·©ñ¸¢« õî¥¦ª©« í¡¢£¤©¨©ª©§©£¤¦ §©¶©¡¡¢£¦ ª¦ò¬:

Ÿ¤¥°¢«±° €‘‰-¦ í¡¢£¤¢¥¦§ ·¡±²µ©¤£¢£¦®, ¨©ª©£ÿ¢÷ §±¡­¢¡´©®¦±¡
§©¶©¡¦ í¡¢£¤¢¥¦§ ·¡±²µ©¤£¢£¦® ¬ š‘‰-¦ §©µ´©¶©§©¡ ©¤£¢¤©¥¡¢£¦
î©¶ª©¡©§©¡ °©¯¢«¦÷¦ ¹©¸´¦ ¨©£©·¢£©§©¡ ©º¢£¦® C-¦ ¥¦£±²¶µ¦®
³¡¥£°©¹ §©ª©¶©§©¡ ©£ÿ¢÷¡¢£¦ ¨©ª©£ (C=0,67)«£©®°¢«í ©ï¶±²´©§ 3-³,
©¶¡î¢´, ±£ ©î©¨±°°¦ (26) î©¶ª©¡³: •ï¶±²´©§ 3-³ «£©®¡¢«¦´ ¨©ñ°¦ ¢¡
©¯¡°¢« ¡©¬ ©¯©¡ � ¦¡ ©¤£¢¤©¥¡¢£¦ °£© ­£°©¹ ´©¨ª©¡©ö©§±²ª¡¢£³,
¦¡ðî¢´ ¡©¬ õ¤¥©¤±£¹°¢« í ¨¢¥¬¶©« ¡ñ©¡©§±²ª³ =beä ©£­

<<€©£­
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’©£­ í¡¢£¤©¨©ª©§©£¤¦
í«¢§¥£©§©¡ ¬ ò¢£ª©¶¦¡ ·¢¯¡°©¹÷¡¢£¦

bä Nä bur

¥î°/•»¥.ÿ •»¥ ¥î°/•»¥.ÿ
0,232 680 0,232
0,240 680 0,240

),36

0,380

88

419 14 0,064
•¶¡±²¨¢¥¬, õ¤¥°¢«±°

í«¢§¥£©§©¡ ¨ó±£±²µ¶©¡ õ£©§©¡
¨©ª©§©£¤¦ ©£­¶±²¡©·¢£©§©¡ ¬
¤£©� ¦§¡¢£¦® ¬ ©ï¶±²´©§¦® 3-¦®ô
¥°¶©«¡¢£³:

•ï¶±²´©§ 4
’©£­ í¡¢£¤©¨©ª©§©£¤¦ §©¶©¡¡¢£¦ ¬ š‘‰-¦ ©¤£¢¤©¥¡¢£¦ ª¦ò¬ í«¢§¥£©§©¡

¬ ò¢£ª©¶¦¡ ·¢¯¡°©¹÷¡¢£¦ õî¥¦ª©« ·©ñ¸ª©¡ ©£­¶±²¡÷¡ §¥£°©¹÷±°
N. � ©£­ 4NnT 2N£ Nä N€‘‰ 4Q©¶­� ©£­ 20"� ©¶­ � €¢´ ÅÄ

ÿ©ª •»¥ Œ§©« Œ§©« •»¥ •»© •»¥ •»¥ Œ§©« Œ§©«ª//° ¥î°
1 1557 625 120 240 89 1228 282 343 546.72 1494 450 120 240 80 1174 Ø 132 318 517.1
3 1440 450 120 240 80 1120

1762 625 120 240 92 1430
1663 625 120 240 90 1333 Ø 278 347 578.3
Ÿ¤¥°¢«±° ©ï¶±²´©§ 4-¦® ¨©ñ°©£§°¢« í €‘‰-¦ ò£¦ õ£©§©¡ ¹©¸´¦

¤±²ª©£©¶¦¡ ¹©°©«³ô Vh: €©ñ°©£§¡¢£±° ´¥©®°©¹ ò£¦ ¹©¸´¦ ¹©°©«³
¨©ª¢ª©¥°¢« í ò£¦ ¥£°©¹ ¹©°©«¦ ¨¢¥ ¬ ±£±ñ°¢«í ­£©¡® ¥©£·¢£±²µ¶±²¡³:

•ï¶±²´©§ 3
§©¶©¡¡¢£¦ ¬ š‘‰-¦ ©¤£¢¤©¥¡¢£¦ ª¦ò¬
õî¥¦ª©« ·©ñ¸ª©¡ ©£­¶±²¡÷¡¢£³

bur 4Qm 4Q©r 4Nn
©¶­ €ò¢¯ €©¶­

_î©°°Œ§©« Œ§´ Œ§©
0,061 2 358
0,063

0,064
0,064

Žï¶±²´ ©£±²¡©§±²µ¶±²¡³

0,567 68,4 93,3 2242

í«¢§¥£©í¡ ¢£¤¢¥¦§©§©¡ ¨©ª©§©£¤¦
¤£©� ¦§¦®, ò¢£ª©ª©¥©§©£©£ª©¡

ò¢£ª© � ¦§©®¦±¡ ·¢¯¡°©¹÷¡¢£¦ õ£©§©¡
´¥©®°¢« ¢¡ ©ï¶±²´©§ 4-±²ª ·¢£°©¹

ˆµ¢ ©¶­ ¥©£·¢£±²µ¶±²¡³ ª¢¹ §©ª ö±÷£ í µ±²¶«©¥£¢«¦ ª¢¹±²µ¶±²¡¦®,
·©óª©î©¥§¦ð¦ ©£ÿ¢÷³ ºñ¤£¥°±²ª í +AC ð©ö±°:<

€©ñ°©£§¡¢£³ §£§¡°±²ª ¢¡ ©¶¡÷©¡, ª¦¡ð¬ ò£¦ ¨©ñ°©£§°©¹ ¹©°©«³
¨©°©´©£°¦ ¥£°©¹ ò£¦ ¹©°©«¦¡

= 36002_24í§ =3600 406,7=1,464ª«¡

=1,451«¡-1,4641«¡=0,0140«:AV, 100%0.014-100%=0,97%:
1.45

€©ª³¡§¡±ï í¡¢£¤¢¥¦§ ·¡±²µ©¤£¢£±° ª¦©¥¦î ¥±²£·¦¡©¶¦¡
¥¢ï©§©¶©¡÷¡¢£¦ ª¦ò¬ í«¢§¥£©§©¡ ¬ ò¢£ª©¶¦¡ ·¢¯¡°©¹÷¡¢£³ §©£¢«¦ í
·©ñ¸¢« ¨©°©´©£©ð©ö:

� ±££±£­ ¤«¸±²ª ·¢£°©¹ ¢¡ ¤±£¹¡©§©¡±²ª §¦£©¯¢«¦ ©¯©ò©£§¡¢£ô
š‘‰-¢£¦ õ¤¡±²µ¶©ª· í¡¢£¤©¨©ª©§©£¤¦ í«¢§¥£©§©¡ ·¢¯¡°©¹÷¦ õ£©§©¡
¤£©� ¦§¦ ¤©¤©µ¡©¶¦¡ ¬ §¦´©¤©¤©µ¡©¶¦¡ ª©´¦ ¹©¹§ª©¡ ¨©ª©£:

€©¶©´¥©¡¦ €©¡£©î¢¥±²µ¶©¡ š‘‰-¢£±²ª ¥¢ï©­£°©¹
´©£÷©°±£±²ª¡¢£³ ¡©¸©¤¹°¢« ¬ ©£¥©­£°¢« ¢¡ ©¡®¶©«­©£¦ 60...70-©§©¡
µ°©§©¡¡¢£¦¡: •¶­î¦´¦ š‘‰-¢£±²ª í«¢§¥£©§©¡ í¡¢£¤¦©¶¦ ©£¥©­£±²µ¶©¡
ŸŒŒ-¡ñ©¥ ®©¹£ í ÿ©ª©¡©§©§¦® š‘‰-¢£¦ Ÿ¤Œ-¦ ¨©ª¢ª©¥: •¶­ §©¶©¡¡¢£¡
©£­¢¡ ð¢¡ ¨©ª©î©¥©´¸©¡±²ª ¨±²´©«¦±²µ¶©¡, ¥¢¸¡±«±¤¦©§©¡
¤±£¹³¡µ©®¡¢£¦ ©°¥±ª©¥©®ª©¡ ¡¢£§©¶¦´ î©¨©¡ò¡¢£¦¡:

ˆ£§£¦ ¥¡¥¢´©§©¡ ó©£¤©®±²ª³ ¬ í«¢§¥£©§©¡ í¡¢£¤¦©¶¦
î©¨©¡ò©£§¦ ª¢¹©®±²ª¡ ©¡¨¡©£ ¢¡ ©¯©¡® í«¢§¥£©§©¡ §©¶©¡¦
´©£÷©°±£±²ª¡¢£¦ ª©¡¢£©¶¡±²µ¶©¡, ¨±²´©«¦±²µ¶©¡, ¯¢´±²£´¦ ©°¢«©®ª©¡ ¬
¨ó±£±²µ¶©¡ ·©£ � £©®ª©¡: …ñ°©¹ î©¨©¡ò¡¢£¦¡ ·©°©£©£±ï ¥¢¸¡¦§©§©¡
«±²¹±²ª¡¢£³ ¬ ª¦ò±®©¯±²ª¡¢£³ ¡¢£©¯±²ª ¢¡.

1. ¤±¶±²µ¶±²¡ ±²¡¢®±ï š‘‰-¢£¦ ñ©¨©¤±£¹ª©¡ ¯¢ÿ¦ª¡¢£¦ ¬
¥¢¸¡±«±¤¦©§©¡ ´¸¢ª©¡¢£¦ §©¥©£¢«©¤±£¹±²ª,

2.š‘‰-¢£¦ ´©£÷©°±£±²ª¡¢£¦ ¨©¡¤±²¶®¡¢£¦ ¬ ¥©££¢£¦ °¢£©§©¯±²®±²ª,
3.©¯§© ¥¢ï©§©¶©¡÷¡¢£¦ ¨¦ª÷¦ °£© ¡±£ ¤¢¡¢£©®¡±ï ¨ó±£±²µ¶±²¡¡¢£¦

©î©¨±°±²ª:
•¥±ª©¶¦¡ ¬ ¸±ñ±£ §±¡­¢¡´©®¦±¡ §©¶©¡¡¢£¦ ³¡­¨©¡±²£ ¨ó±£±²µ¶©¡

ª¢¹©®ª©¡, ·¢¯¡°©¹÷¦ õ£©§©¡ ¤£©� ¦§¦ ¡±´£©®ª©¡ î©¥º©¯±° š‘‰-¢£³
î¢¥÷ í ª©´¡©§®¢¡ í«¢§¥£©§©¡ ·¢¯¡°©¹÷¦ õ£©§©¡ ¤£©� ¦§¦ ¤©¤©µ¡©¶¦¡
±² §¦´©¤©¤©µ¡©¶¦¡ ª©´¦ ¹©¹§ª©¡³ ¬ ©ñ¸©¥¢¡ ö±ö±¸©§©¡ ¯¢ÿ¦ª±°:

‘«¢§¥£©§©¡ ·¢¯¡°©¹÷¦ §©£¤©°±£±²ª §©£¢«¦ í §©¥©£¢«
ñ±¤¢¤©ó©¶¦¡ ¥¢ï©§©¶©¡÷¡¢£¦ ª¦ò±®±°:

›±¤¢¤©ó©¶¦¡ ¥¢ï©§©¶©¡÷¡¢£³ ª¦©§ í¡¢£¤¢¥¦§ ¥¢ï©§©¶©¡÷¡¢£¡ ¢¡,
±£±¡÷ ¡¢£§© î©¶ª©¡¡¢£±²ª §±¡­¢¡´©®¦±¡ ©ñ¸©¥©¡÷©¶¦¡ ¯¢ÿ¦ª±° §©£±ï
¢¡ ©ñ¸©¥¢« ·©£ � £ Ÿ¤Œ-±° (58%):

•ª¢¡©«©¶¡ ¥©£©¹±²ª ¢¡ ´¥©®¢« §©µ´©-õ¤¥©¨©¡±° ñ±¤¢¤©ó©¶¦¡
¥¢ï©§©¶©¡÷¡¢£³, ±£±¡®±²ª ¤©ó©¥±²£·¦¡©¶¦¡ ¥¢ï©§©¶©¡÷¦® ­±²£´ ¢§±ï
¤©ó¢£¡ ±²ïï°±²ª ¢¡ §©µ´©-õ¤¥©¨©¡: •¶´¥¢ï ò¢£ª±²µ¶©¡ ó¤©«¦ ª©´³
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ö±¸©¡®°±²ª í ñ±¤¢ò£©¶¦¡ ·©¡±ï ª©£ª¡¦¡, ¬ ©¯©ò©¡±²ª í ¤¢£¥©÷ ¤±«±£ñ¦,
±£³ ª¥¡±²ª í ñ±¤¢¥±²£·¦¡: ‰©µ´©¶¦® ¨¢¯©®±ï ¤©ó¢£¦ ò¢£ª©´¥¦º©¡³
¥©¥©¡°±²ª í 80*C-¦®ª¦¡ð¬ 140*C:‰©µ´©-õ¤¥©¨©¡¦® ¨¢¯©®±ï ¤©ó¢£¦ ¨¢¥
ò¢£ª±²µ¶©¡ §±£±²´¥¡¢£¦ ¬ ñ±¤¢¥±²£·¦¡©¶¦¡ ¥¢ï©§©¶©¡÷¦ §±¡­¢¡´©¥±£¦
§±£±²´¥¡¢£¦ ö±÷£©®±²ª³ ¨©¡¤¢®¡±²ª í ñ±¤¢¤©ó©¶¦¡ ¥¢ï©§©¶©¡÷¦
ñ©¨©°¢¥±²µ¶©¡ ·©£ � £©®ª©¡:

š¢£ª© � ¦§©®¦±¡ ¥±²£·¦¡¡¢£¡ ±²¡¢¡ ©ñ¸©¥©¡÷©¶¦¡ ¯¢ÿ¦ª¡¢£¦ «©¶¡
¥¦£±²¶µ, ±£³ §©¸°©¹ í µ©£ª ¤±«±£ñ±²¹©¸´¦®, ò¢£ª©¶¦¡ ·¢¯¡°©¹÷¦®,
§©£¤©°±£°±ï ©¯±²ª¡¢£±²ª º¡ñ±²ª¦®, ®©¡®©¶¦¡ ò£¦ ¹©¸´¦® ¬ ´§ó·¡©§©¡
ò¢£ª©´¥¦º©¡¦®, ¦¡ðî¢´ ¡©¬ ©¶« ¤±£¹±¡¡¢£¦®: €¢¥¬©·©£, ¡ñ°©¹
î©£©ª¢¥£¢£¦ ö±ö±¸±²µ¶©¡³ ó±²¤³¡µ©® §ö±¸°¦ ¡©¬ ©¶­ ¥±²£·¦¡¡¢£¦
¸¡©¶±ï±²µ¶©¡ ®±²®©¡¦ñ³, ±£³ ¨¡©£©°±£±²µ¶±²¡ í ¥©«¦´ ±£±ñ¢«š‘‰-¦ ¬
©¯©¡ � ¦¡ ¥±²£·©¥¢ï©§©¶©¡÷¡¢£¦ õî¥¦ª©« ñ©¨©¤±£¹ª©¡ ¯¢ÿ¦ª¡¢£±°
©ñ¸©¥¢«±² ¨¡©£©°±£±²µ¶±²¡³:

š‘‰-¢£±²ª «£©®±²®¦ðí«¢§¥£©§©¡ ¨ó±£±²µ¶±²¡ ¨¡©£©°±£ í ´¥©¡©«.
1.©£­¶±²¡©·¢£©§©¡ ©¯±²ª¡¢£¦ ±ð«£¦° ·¢¯¡©°±£ª©¡ ÿ©ª©¡©§, ¢£·

©ª·±ïò ¥±²£·¦¡±° ¤±«±£ñ±²§±¡­¢¡´©®¦±¡ ¨±´÷³ ª¢¹©¡±²ª í: Ž£©®±²®¦ð
í«¢§¥£©§©¡ ¨ó±£±²µ¶©¡ ´¥©®ª©¡ ¨©ª©£ ò¢£ª±²µ¶©¡ ¥¢´©§©£©£ ¹©¸´³
§©£±ï í ö±÷£ ´¥©®°¢« §±¡­¢¡´©®¦±¡ í¡¢£¤©·«±§¡¢£¦ ò¢£ª±²µ¶©¡
¥¢´©§©£©£ ¹©¸´¦ ¨©ª¢ª©¥, ±£¦ î©¥º©¯±° í« í«¢§¥£©§©¡ ·¢¯¡°©¹÷¦
¤£©� ¦§¦ §©£¤©°±£ª©¡ ¨©ª©£ ò¢£ª© � ¦§©®¦±¡ ¥±²£·¦¡¡¢£¦ õ¤¥©¤±£¹±²ª³
¡î©¥©§©¨©£ª©£ í: ÌI--00-130/13 ¥±²£·¦¡¦ ©£­¶±²¡©·¢£©§©¡ ©¯±²ª¦®
©¯©÷°±ï ñ±¤±²÷©¡©§¦ §£º©¥±²ª³ 41%-±°, ¨©¡¤¢®¡±²ª í 27% «£©®±²®¦ð
í«¢§¥£©§©¡ ¨ó±£±²µ¶©¡ ´¥©®ª©¡,

2. ¥±²£·¦¡¦ ®©¹£ º¡ñª©¡ ª©´¦ (–Š•) §©£¤©°±£±ï ­¦© � £©¤ª©¶¦
·©®ª©¡ ñ¡±£¨¦°: •¶­ ­¢î÷±²ª ©°¢«©¡±²ª í ¥±²£·¦¡¦ ¡¢£÷¦¡ ¨ó±£±²µ¶±²¡³,
·©¶® ª¦©ÿ©ª©¡©§ ö±÷£©¡±²ª í ò¢£ª© � ¦§©®¦±¡ ©¯±²ª¡¢£¦® ò¢£ª±²µ¶©¡
©¯©÷±²ª³ ¬ ª¢¹©¡±²ª ¢¡ §±¡­¢¡´©¥±£±²ª ò¢£ª±²µ¶©¡ §±£±²´¥¡¢£³: •¶´¥¢ï
î¢¥÷ í ¨©ñ°¦ ©¯¡¢« §±¡­¢¡´©¥±£¦ ª±²¥÷±²ª ¤±«±£ñ±² µ±²¶«©¥£¢«¦
©¯©°¢«©¤±²¶¡ ÷©¡©§³,

3. ·©£ � £ º¡ñª©¡ ¥©÷©®±²®¦ð¡¢£¦ (’ŠS)ô ª©´©ª· §©ª «£¦°
©¡ò©¥ª©¡ ª¦ò±®±°ô µ©£ª ¤±«±£ñ±² ¹©¸´¦ î©¨î©¡ª©¡ î©¶ª©¡±°:
•¢¤¢¡¢£©¥¦° ©¯±²ª¡¢£¦ ´©¨ª©¡©ö©§±²ª³ (©ª¢¡¦® ©¯©ò ’Š„-¦) ¤¢£¥©÷
¤±«±£ñ±²¹©¸´¦ î©¨î©¡ª©¡ ÿ©ª©¡©§ ¨©¡¤¢®¡±²ª í ¥±²£·¦¡¦ í«¢§¥£©§©¡
·¢¯¡°©¹÷¦ ©°¢«©®ª©¡³, ±£³ §©£±ï í ±²ï¢§®°¢« ¡©¬ ©¯±²ª¡¢£¦® ò¢£ª©¶¦¡
·¢¯¡°©¹÷¡¢£¦ ©°¢«©®ª©ª·: IIT-60-130/13 ¥±²£·¦¡¦ ’Š„-¦ ©¡ò©¥ª©¡
ÿ©ª©¡©§ ò¢£ª±²µ¶©¡ §±£±²´¥¡¢£³ §±¡­¢¡´©¥±£±²ª ©º±²ª ¢¡: ’Š„-¡¢£±²ª
ñ±¤±² ¹©¸´¦ §£º©¥±²ª³ 100%-±° ¨©¡¤¢®¡±²ª í 23,5%«£©®±²®¦ðí«¢§¥£©§©¡
¨ó±£±²µ¶©¡ ´¥©®ª©¡,

4. ñ±¤¢¥±²£·¦¡¦ ª±²¥÷±²ª ñ±¤±² ´§ó·¡©§©¡ î©£©ª¢¥£¢£¦
·©£ � £©®ª©¡ ª¦ò±®±°: ÌI--00-130 ¥±²£·¦¡¦ ª±²¥÷±²ª ¤¢£¥©÷ ¤±«±£ñ±²
º¡ñ±²ª³ ª¦¡ð¬ 140ªµ¡ ¬ ò¢£ª©´¥¦º©¡³ ª¦¡ð¬ 575*C©î©¨±°¢«±² ­¢î÷±²ª
´¥©®°±²ª í 5,8% «£©®±²®¦ð ¨ó±£±²µ¶±²¡: Œ¢£¥©÷ ¤±«±£ñ±² ¡ª©¡

î©£©ª¢¥£¢£¦ ©¯§©¶±²µ¶©¡ î©¶ª©¡¡¢£±²ª µ±²¶«©¥£°±²ª í ¥±²£·¦¡¦
©ñ¸©¥©¡÷ ª¦¡ð¬ 30 £±î¢:  ¡­ ±£±²ª, ¥©£°© ³¡µ©®÷±²ª ¥±²£·¦¡¦
©ñ¸©¥©¡÷¦ ³¡­¨©¡±²£ ¥¬±ï±²µ¶±²¡³ ðî¢¥÷ í ¤¢£©ó©¡®¦ 20 ÿ©ª³:

ˆ•‹•‰•–•” � ‚•”……ˆ‹

1. š‘‰-¢£¦ ¡¢£§©¶©¡©¶¦¡ õî¥¦ª©« ¯¢ÿ¦ª¦ ³¡¥£±²µ¶©¡ ÿ©ª©¡©§
í¡¢£¤¢¥¦§ ·¡±²µ©¤£¢£¦ ¨©°©´©£±²ª¡¢£¦ ©¯§©¶±²µ¶±²¡³ ó¤©«¦±£¢¡
¨¢ñ¥©®¡±²ª í ¸¡­£¦ µ°©¶¦¡ «±²¹±²ª³ô ¢«¡¢«±° §©¶©¡¦ ©¤£¢¤©¥¡¢£¦
î©¶ª©¡©§©¡ °©¯¢«¦÷¦ ¹©¸´¦ ¨©£©·¢£©§©¡ ©º¦ ¨©°©´©£±²µ¶©¡
î©¶ª©¡¦®:

2. •ñ©§°¢« í š‘‰-¦ ¡¢£§©¶©¡©¶¦¡ õî¥¦ª©« ¯¢ÿ¦ª¦ ³¡¥£±²µ¶©¡ ª¢µ±­,
±£³ ­¦¥©£§°¢« í §©¶©¡¦ §©óª¦ ¨©ª©£, ±£¥¢ï ¡¢£©¯°©¹ ¢¡ ·±«±£ ¨¡©£©°±£
¥¦î¦ ¥±²£·©©¤£¢¤©¥¡¢£³ (ÌÃ, T, P)ô ¨©ª©î©¥©´¸©¡ §©µ´©¶©§©¡
©¤£¢¤©¥¡¢£±°, ¢¡µ©­£¢«±°, ±£ š‘‰-³ ©ñ¸©¥±²ª í ò¢£ª©¶¦¡
¢¡µ©¨©ª©§©£¤±²ª §±¡­¢¡´©®¦±¡ §©¶©¡¡¢£¦ ¸ª·¦ ¨¢¥, ±£³ ö±£ � ©£§°¢« í
<<€£©óš‘‰>> ’’ -±²ª:

3.š‘‰-¢£¦ ©¤£¢¤©¥¡¢£¦ ª¦ò¬ í«¢§¥£©§©¡ ¬ ò¢£ª©¶¦¡ ·¢¯¡°©¹÷¡¢£¦
õî¥¦ª©« ·©ñ¸ª©¡ ª¢µ±­¦ §¦£©¯ª©¡ ¨¡©£©°±£±²µ¶±²¡³ ¨¦ª¡©°±£°¢« í
µ°©¶¦¡ õ£¦¡©§±°, ¢£· í¡¢£¤©¨©ª©§©£¤±²ª ©ñ¸©¥±²ª í ¢£¢÷ §±¡­¢¡´©®¦±¡
§©¶©¡ô 1720•»¥ ­£°©¹÷©¶¦¡ ¨ó±£±²µ¶©ª· ¬ °¢® ©¤£¢¤©¥±° (4 x ITT66-130-
13,2x P-50-130/13)ª¢§ š‘‰:

4. š¢£ª©¶¦¡ ¨©ª©§©£¤¢£±²ª §¦£©¯°±ï <<¥°¶©« î©¨¦¡ õî¥¦ª©«
¯¢ÿ¦ª>> ¨©´§©®±²µ¶±²¡³ €‘‰-¢£±° í¡¢£¤©¨©ª©§©£¤¢£¦ ¨©ª©£ §±£®¡±²ª í
¦£ ¦ª©´¥³, ÷©¡¦ ±£ §©¶©¡¡¢£¦ õî¥¦ª©« ¯¢ÿ¦ª¡¢£³ î¢¥÷ í ³¡¥£°¢¡ô
¨©ñ°¦ ©¯¡¢«±° §©£¤©°±£ª©¡ ö±²«¦ ³¡µ©®÷±²ª €‘‰-¢£¦ §±ïª¦® ±£±ñ©§¦
÷©¡©§±° ¹©¸´°±ï ò£¦ µ±²¶«©¥£¢«¦ î©¶ª©¡¡¢£³: •¶­ ­¢î÷¢£±²ª
¡î©¥©§©¨©£ª©£ í §¦£©¯¢« °©£¦©®¦±¡ ¨©ñ°¦ ©î©£¥³:

5. ’©£­ í¡¢£¤©¨©ª©§©£¤¦ í«¢§¥£©§©¶©¡¡¢£¦ ª¦ò¬ í«¢§¥£©§©¡ ¬
ò¢£ª©¶¦¡ ·¢¯¡°©¹÷¡¢£¦ õî¥¦ª©« ·©ñ¸ª©¡ ª¢µ±­¦ §¦£©¯ª©¡
¨¡©£©°±£±²µ¶±²¡³ ¨¦ª¡©°±£°¢« í µ°©¶¦¡ õ£¦¡©§±°, ±£¥¢ï °¢£³ ­¦¥©£§°©¹
ò¢£ª©¶¦¡ ¢¡µ©¨©ª©§©£¤¦¡ ©°¢«©®°¢«í ª¢§ ¨©¥ õ£©§©¡ §©£¤©°±£ª©ª·
€‘‰ 201•»¥ ¨ó±£±²µ¶©ª·:

6. ’©£­ í¡¢£¤©¨©ª©§©£¤¢£¦ õî¥¦ª©« ©ñ¸©¥©¡÷©¶¦¡ ¯¢ÿ¦ª¦
³¡¥£±²µ¶©¡ ¨©ª©£ ©¯©ò©­£°©¹ î©¶ª©¡¡¢£³ §©£±ï ¢¡ õ¤¥©¤±£¹°¢«ô
¦£©§©¡ í¡¢£¤¢¥¦§ ·¡±²µ©¤£¢£±° §©¶©¡¡¢£ ±²¡¢®±ï ±£±ñ©§¦
í¡¢£¤©¨©ª©§©£¤¢£¦ ¨©ª©£: ‘¡¢£¤©¨©ª©§©£¤±²ª ª¦ ÷©¡¦ €‘‰-¢£¦
©¯§©¶±²µ¶©¡ ­¢î÷±²ª ©¡¨£©ÿ¢ñ¥ í «£©®±²®¦ðõ¤¥©¤±£¹¢« ö±²«©¶¦¡
§©£¤©°©£©®ª©¡ ª¢µ±­³:

7. •±ñ±£ ·«±§¡¢£¦ ¡¢£­£ª©¡ î©¥º©¯±° §±¡­¢¡´©®¦±¡ ¬ ©¥±ª©¶¦¡
í«¢§¥£©§©¶©¡¡¢£¦ ¥¢ï©§©¶°©¹ ¨ó±£±²µ¶©¡ ª¢¹©®ª©¡ ¬
í¡¢£¤©¨©ª©§©£¤±²ª í«¢§¥£©§©¡ ·¢¯¡°©¹÷¦ õ£©§©¡ ¤£©� ¦§¦ ¡±´£©®ª©¡
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î©¥º©¯±° ¡î©¥©§©¨©£ª©£ í í«¢§¥£©§©¡ ·¢¯¡°©¹÷¦ õ£©§©¡ ¤£©� ¦§¦
ö±ö±¸©§©¡ ª©´¦ ¹©¹§ª©¡ ¨©ª©£ õ¤¥©¤±£¹¢« ¡©¬ š‘‰-¢£³:

•¥¢¡©¸±´±²µ¶©¡ µ¢ª©¶±° ¨£©¥©£©§°¢« ¢¡ ¨¢¥¬¶©« ©ñ
1. ‘«·©§¶©¡ •.“. •£­¶±²¡©·¢£©§©¡ ò¢£ª©í«¢§¥£©§¢¡¥£±¡¡¢£±²ª

¤©¤©µ¡©§¢¥©¶¦¡ í«¢§¥£©§©¡ ¨ó±£±²µ¶©¡ ´¥©®±²ª³, ¨±²´©«¦±²µ¶©¡ ¬
¸¡©¶±ï©§©¡±²µ¶©¡ ·©£ � £©®±²ª³ II €Š• Ž£©·¢£. - 2009.-€.6,No 1. - íò
50-53:

2. ‘«·©§¶©¡ •.“., €±°¨©¡¡¦´¶©¡ •.€. ‘¡¢£¤¢¥¦§©§©¡ ¨©ª©§©£¤¦
í«¢§¥£©§©¡ ·¢¯¦ ö±ö±¸©§©¡ ª©´¦ ¹©¹§ª©¡ ¨©ª©£
ò¢£ª©í«¢§¥£©§¢¡¥£±¡¡¢£¦ õ¤¥©¤±£¹ª©¡ ¨¡©£©°±£±²µ¶±²¡¡¢£³ // €Š•
Ž£©·¢£. - 2009.- €.6,No 2.-íò 205-208:

3. ’±²¯¡©ð¶©¡ €.•., ‘«·©§¶©¡ •.“. ‘¡¢£¤©¨©ª©§©£¤±²ª ³´¥ í«¢§¥£©§©¡
¬ ò¢£ª©¶¦¡ ·¢¯¡¢£¦ ©¤£¢¤©¥¡¢£¦ ©ñ¸©¥©¡÷©¶¦¡ õî¥¦ª©« ¯¢ÿ¦ª¦
¸¡­£¦ «±²¹±²ª³ ¤£©� ¦§©§©¡ ª¢µ±­±° II €‡Š€ Ž£©·¢£: Œ¦¥. ¬ ª¢µ.
¨±­°©¹¡¢£¦ ÿ±ï±°©¹±². - ˆ£¬©¡, 2010.- €©¥±£ 2,Ne 2.- íò 592-596:

4. ÑåáÚâæúÚ¼.A.,Ð×ýâäúÚË.Ó. ½çÝßëßûâãßúÜÚåÝáßÖÝâÚãßØÚÚìèáàÙßëØÜ
Ý� ã, áâýØÝâüùàÛÜÝàç×ØÜØÛ� ÚàáêØÖßÖÝàëàII ÉûÜàÖÝßúÆÁÆÂÁ ß ¼É¿Á.
¾àáßú Ãàè.Úâåä. -2010.- ÃØë63,No 4.¾.394-402.

5. ’±²¯¡©ð¶©¡ €.•., ‘«·©§¶©¡ •.“. š¢£ª©í«¢§¥£©§¢¡¥£±¡¡¢£¦
©¤£¢¤©¥¡¢£¦ ©ñ¸©¥©¡÷©¶¦¡ ¯¢ÿ¦ª¡¢£¦ «©°©£§±²ª³ ·©£­
í¡¢£¤©¨©ª©§©£¤±²ª // €Š• Ž£©·¢£. - 2010.- €.7,Ne 4.- íò 657-661:

6. ’±²¯¡©ð¶©¡ €.•., ‘«·©§¶©¡ •.“. ’©£­ í¡¢£¤©¨©ª©§©£¤±²ª
ò¢£ª©í«¢§¥£©§¢¡¥£±¡¦ ¯¢ÿ¦ª¡¢£¦ «©°©£§ª©¡ ¸¡­£¦ «±²¹ª©¡
©«¤±£¦µª³ // €Š• Ž£©·¢£. - 2011.- €.8,Ne 1. -íò 55-60:

ÐÍÑÁÏÒÆ ËÁÂÉÒ ÓÂ¿ÆÔÅÅÄÆÁ

½ÌÃÉËÉÔÁÕÉÒ ÂÅÊÉË½Ä ÂÁÑ½ÃÇ ÃÅÌÍ½ÐÍÅÏÃÂ½ÕÅÆÃÂÁÍÅÈ Ä
¾Í½ÊÆ½È ÐÆÅÂ¼½¾É¾ÃÅËÅ

ÞßÖÖàáÝâãßßáâÖÖëâÝáßÜâàÝÖúÜØçáØÖØçÝßëâ×éÚØêØáâÖçáàÞà×àÚßú
� ×àäÝáßæàÖäØÛß Ýàç×ØÜØÛÚâêáåûØäëàÙÞå � ×àäÝáØÖÝâÚãßúëßÖ×ØÙÚØÛ
� ÚàáêØÖßÖÝàëìß âêáàêâÝâëßÝàç×Ø� ×àäÝáØãàÚÝáâ×ß(ÃÐÕ).½çÝßëßûâãßßáàÙßëØÜ

åÞà×úàÝÖúýØ×é� Øà ÜÚßëâÚßà,Ýâä äâäáà� àÚßà� ÝØÛûâÞâæßçØûÜØ×úàÝ
ØýàÖçàæßÝéÖåùàÖÝÜàÚÚåü� äØÚØëßü ÝØç×ßÜâýàû äâäßè-×ßýØäâçßÝâ×éÚìè
Ü×ØÙàÚßÛ.ÐÝâûâÞâæâÞØÖÝâÝØæÚØÖ×ØÙÚâ.¾åùàÖÝÜåüùßàëàÝØÞìØçÝßëßûâãßß
áàÙßëØÜ ÖØÞàáÙâÝáâû×ßæÚìàåçáØùàÚßú.ÐÝßåçáØùàÚßúçáßÜØÞúÝä ÝØëå,
æÝØÜØÖÚØÜÚØëáâÖÖëâÝáßÜâüÝÖúáàÙßëì ÝåáýßÚÚìèåÖÝâÚØÜØä,ÚàåæßÝìÜâàÝÖú
Ü×ßúÚßàäØÝ×ØÜÚâØçÝßëâ×éÚìàáàÙßëì. ÜäâæàÖÝÜàäáßÝàáßúØçÝßëâ×éÚØêØ
áâÖçáàÞà×àÚßú� ×àäÝáßæàÖäØÛß Ýàç×ØÜØÛÚâêáåûØäëàÙÞå áâû×ßæÚìëß
� ×àäÝáØÖÝâÚãßúëßçáßÚúÝëßÚßëâ×éÚìÛ ÖåëëâáÚìÛáâÖèØÞåÖ×ØÜÚØêØÝØç×ßÜâ.

ÆâåæÚâúÚØÜßûÚâ.
1. ÌØ×åæàÚì åáâÜÚàÚßú � ÚàáêàÝßæàÖäßèèâáâäÝàáßÖÝßäÖØÜëàÖÝÚØ

áâýØÝâüùßèäØÝ×ØâêáàêâÝØÜß ÝåáýßÚÚìèåÖÝâÚØÜØäÃÐÕ,çáßëàÚàÚßàäØÝØáìè
ûÚâæßÝà×éÚØØý×àêæâàÝáà� àÚßà ûâÞâæ ØçÝßëâ×éÚØêØáâÖçáàÞà×àÚßú
� ×àäÝáßæàÖäØÛß Ýàç×ØÜØÛÚâêáåûØääâäëàÙÞåØÝÞà×éÚìëßâêáàêâÝâëß,Ýâä ß
ëàÙÞå � ×àäÝáØÖÝâÚãßúëß.

2. ÂâûáâýØÝâÚëàÝØÞ ØçÝßëâ×éÚØêØáâÖçáàÞà×àÚßú� ×àäÝáßæàÖäØÛß
Ýàç×ØÜØÛÚâêáåûØäëàÙÞå âêáàêâÝâëßÃÐÕ, ßÖèØÞúßû åÖ×ØÜßúáâÜàÚÖÝÜâ
ØÝÚØÖßÝà×éÚìèçáßáØÖÝØÜáâÖèØÞâåÖ×ØÜÚØêØÝØç×ßÜââêáàêâÝØÜÖÝâÚãßß.

3. ÂâûáâýØÝâÚëàÝØÞ ØçÝßëâ×éÚØêØáâÖçáàÞà×àÚßú� ×àäÝáßæàÖäØÛß
Ýàç×ØÜØÛÚâêáåûØäëàÙÞå � ×àäÝáØÖÝâÚãßúëßÖ×ØÙÚØÛ� ÚàáêØÖßÖÝàëì,ÞâüùßÛ
ÜØûëØÙÚØÖÝéØçÝßëßûßáØÜâÝéáâÖçáàÞà×àÚßà� ×àäÝáßæàÖäØÛß Ýàç×ØÜØÛÚâêáåûØä
ëàÙÞå � ×àäÝáØÖÝâÚãßúëß,åçØÝáàý×úüùßëßáâûÚìà � ÚàáêØÚØÖßÝà×ß.

4. ÄìúÜ×àÚì ÜØûëØÙÚØÖÝßçØäáìÝßú çßäØÜØÛß çØ×åçßäØÜØÛæâÖÝàÛ
ÖåÝØæÚØêØêáâøßäâ� ×àäÝáßæàÖäßèÚâêáåûØäÖçØëØùéü ÃÐÕ.

ÌáØâÚâ×ßûßáØÜâÚìÖåùàÖÝÜåüùßàëàÝØÞìÞ×úØçÝßëâ×éÚØêØáâÖçáàÞà×àÚßú
� ×àäÝáßæàÖäØÛß Ýàç×ØÜØÛÚâêáåûØäëàÙÞå âêáàêâÝâëßÃÐÕ. ½çÝßëßûâãßú
áàÙßëØÜÝàç×ØÜìè� ×àäÝáØÖÝâÚãßÛÜØÖÚØÜÚØëáâÖÖëØÝáàÚâÞ×úäØÚÞàÚÖâãßØÚÚìè
� ×àäÝáØÖÝâÚãßÛ.

ÌáßÜàÞàÚì åáâÜÚàÚßú� ÚàáêàÝßæàÖäßèèâáâäÝàáßÖÝßäÚàÖäØ×éäßèâêáàêâÝØÜ
ÃÐÕ, Úâ×ßæßàäØÝØáìèûÚâæßÝà×éÚØØý×àêæâàÝæßÖ×àÚÚØàáà� àÚßà ûâÞâæß
ØçÝßëßûâãßßáàÙßëØÜÃÐÕ.

ÉÖÖ×àÞØÜâÚìÜØçáØÖìØçÝßëâ×éÚØêØáâÖçáàÞà×àÚßú� ×àäÝáßæàÖäßèß
Ýàç×ØÜìèÚâêáåûØäëàÙÞåâêáàêâÝâëßÃÐÕ ÖåæàÝØëØçÝßëßûâãßß� ×àäÝáßæàÖäßè
áàÙßëØÜÖØÖÝâÚãßúëß� ÚàáêØÖßÖÝàëì.ÂâÖÖëØÝáàÚçáßëàá ØçÝßëâ×éÚØêØ
áâÖçáàÞà×àÚßú� ×àäÝáßæàÖäØÛß Ýàç×ØÜØÛÚâêáåûØäëàÙÞåâêáàêâÝâëßÃÐÕ ß
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� ÚàáêàÝßæàÖäØÛÖßÖÝàëØÛ.ÌáßÜàÞàÚØåÖ×ØÜßàØçÝßëßûâãßßáàÙßëØÜáâýØÝì
âêáàêâÝØÜÃÐÕ,áâýØÝâüùàÛÜ � ÚàáêØÖßÖÝàëà.

ÉÖÖ×àÞØÜâÚìÜØçáØÖì ØçÝßëßûâãßß áàÙßëØÜ âêáàêâÝØÜÝàç×ØÜìè
� ×àäÝáØãàÚÝáâ×àÛÜÖ×ØÙÚØÛ� ÚàáêØÖßÖÝàëà.ÀâÚâçØÖÝâÚØÜäâûâÞâæßß çáßÜàÞàÚâ
ëØÞà×éØÝÝßëßûâãßß.ÌØÖ×àÞØÜâÝà×éÚìëçáßý×ßÙàÚßàëØÖåùàÖÝÜ×úàÝÖúáà� àÚßà
ûâÞâæßß çáßÜàÞàÚçáßëàá áà� àÚßú� ÝØÛûâÞâæß.

À×ú ÞàÛÖÝÜåüùßèÃÐÕ çáßÜàÞàÚì ÝàèÚßæàÖäßàáàäØëàÚÞâãßß çØ
áàäØÚÖÝáåäãßß� ÚàáêàÝßæàÖäØêØØýØáåÞØÜâÚßúçâáØÖß×ØÜìèåÖÝâÚØÜØäÖãà×éü
ØýàÖçàæàÚßúçØÜì� àÚßúáâÖçØ×âêâàëØÛëØùÚØÖÝß,ÚâÞàÙÚØÖÝßß � äØÚØëßæÚØÖÝß.

ÂâÖÖëØÝáàÚìÖçØÖØýì çØ×åæàÚßúçßäØÜØÛëØùÚØÖÝßß ûâêáåûäß
Ýàç×ØøßäâãßØÚÚìèÝåáýØåÖÝâÚØÜØäçáß áàêå×ßáØÜâÚßßÖåÝØæÚØêØêáâøßäâ
� ×àäÝáßæàÖäØÛÚâêáåûäß.ÌØäâûâÚâ� øøàäÝßÜÚØÖÝéáâÖÖëØÝáàÚÚìèÖçØÖØýØÜçáß
ÚàßûëàÚÚØëáâÖèØÞàÖÜàÙàêØçâáâÚâÝåáýßÚå.

½ÖÚØÜÚìàÜìÜØÞì ÞßÖÖàáÝâãßØÚÚØÛáâýØÝìÖ×àÞåüùßà:
1. Ìáß ÜìýØáà ØçÝßëâ×éÚìèÜÚåÝáßÖÝâÚãßØÚÚìèáàÙßëØÜÃÐÕ Úâ×ßæßà

åáâÜÚàÚßÛ� ÚàáêàÝßæàÖäßèèâáâäÝàáßÖÝßäûÚâæßÝà×éÚØØý×àêæâàÝæßÖ×àÚÚØà
áà� àÚßàûâÞâæßßÖèØÞúßûåÖ×ØÜßúáâÜàÚÖÝÜâØÝÚØÖßÝà×éÚìèçáßáØÖÝØÜáâÖèØÞâ
åÖ×ØÜÚØêØÝØç×ßÜââêáàêâÝØÜÖÝâÚãßß.

2.ÂâûáâýØÝâÚëàÝØÞÜìýØáâ ØçÝßëâ×éÚìèÜÚåÝáßÖÝâÚãßØÚÚìèáàÙßëØÜ
Ý� ã, ÜÖØÖÝâÜàäØÝØáØÛáâÖÖëØÝáàÚìÜÖàÜØûëØÙÚìàÝßçì ÝåáýØâêáàêâÝØÜ(IIT, T,
P) ÖÖØØÝÜàÝÖÝÜåüùßëßäØÝ×ØâêáàêâÝâëßÜçáàÞçØ×ØÙàÚßß,æÝØÃÐÕ áâýØÝâàÝ Ü
Ýàç×ØÜØÛçØÞÖßÖÝàëàÖêáåççØÛäØÚÞàÚÖâãßØÚÚìèÖÝâÚãßÛ.ÀâÚÚìÛ ëàÝØÞýì×
âçáØýßáØÜâÚÜ½Á½ <<ÂâûÞâÚÖäØÛ� ÚàáêàÝßæàÖäØÛäØëçâÚßß".

3.À×ú ØýØÖÚØÜâÚßúáàâ×ßûâãßßëàÝØÞâØçÝßëâ×éÚØêØáâÖçáàÞà×àÚßú
� ×àäÝáßæàÖäßèß Ýàç×ØÜìèÚâêáåûØäëàÙÞå âêáàêâÝâëßÃÐÕ áà� àÚ æßÖ×ØÜØÛ
çáßëàá çáßëàÚßÝà×éÚØÞ×úÝàç×ØÜØÛçØÞÖßÖÝàëì,ÜÖØÖÝâÜàäØÝØáØÛáâýØÝâüÝÝáß
äØÚÞàÚÖâãßØÚÚìàÖÝâÚãßßÖåÖÝâÚØÜ×àÚÚØÛëØùÚØÖÝéü1720ËÄÝ ß ØÞÚØÛÃÐÕ Ö
6 âêáàêâÝâëß(4 x IIT-60-130-13,2x P-50-130/13).

4.À×ú ÖßÖÝàë ÖêßÞáØÖÝâÚãßúëßçØÚúÝßàØçÝßëâ×éÚØêØáàÙßëâ"ÜÞâÚÚìÛ
ëØëàÚÝ",çáßàë×àëØàÞ×úÝàç×ØÜìèÖßÖÝàë,ÝàáúàÝÖëìÖ×,çØÖäØ×éäåØçÝßëâ×éÚìà
áàÙßëì ÖÝâÚãßÛÞØ×ÙÚì ýìÝé ÜìýáâÚì ÖåæàÝØëåÖ×ØÜßúÞØçåÖÝßëØÖÝß
áâÖèØÞØÜâÚßúêßÞáØÖÝâÚãßàÛÜÝàæàÚßàãßä×â áàêå×ßáØÜâÚßúØçáàÞà×àÚÚØêØ
äØ×ßæàÖÝÜâÜØÞì, áâÜÚØêØàà çáßÝØäå. Ýâäßè Ö×åæâúèãà×àÖØØýáâûÚØ
ßÖçØ×éûØÜâÚßàâççâáâÝâÜâáßâãßØÚÚØêØßÖæßÖ×àÚßú.

5.Âàâ×ßûâãßúëàÝØÞâØçÝßëâ×éÚØêØáâÖçáàÞà×àÚßú� ×àäÝáßæàÖäßèß
Ýàç×ØÜìèÚâêáåûØäëàÙÞå ÖÝâÚãßúëßÖ×ØÙÚØÛ� ÚàáêØÖßÖÝàëìØýØÖÚØÜâÚâ
æßÖ×ØÜìëçáßëàáØë,êÞàä áâÚààáâÖÖëØÝáàÚÚØÛÝàç×ØÜØÛçØÞÖßÖÝàëàÞØýâÜ×àÚâ
ØÞÚâê� ÖÖåÝØæÚØêØ ãßä×âáàêå×ßáØÜâÚßúëØùÚØÖÝéü201MÄÝ.

6. ÌáàÞ×ØÙàÚÚìà åÖ×ØÜßúÞ×ú ÜìýØáâ ØçÝßëâ×éÚìèáàÙßëØÜáâýØÝì
Ö×ØÙÚØÛ� ÚàáêØÖßÖÝàëìëØêåÝýìÝé ßÖçØ×éûØÜâÚìÞ×úäØÚäáàÝÚìè� ÚàáêØÖßÖÝàëÖ
åæàÝØëáàâ×éÚìè � ÚàáêàÝßæàÖäßèèâáâäÝàáßÖÝßäÖÝâÚãßÛ.Ìáß Úâ×ßæßßÜÖßÖÝàëà
ÚàÖäØ×éäßèê� ÖÚàØýèØÞßëØÞØçØ×ÚßÝà×éÚØßÖçØ×éûØÜâÝéëàÝØÞãßä×ßæàÖäØÛ

ÞßÖçàÝæàáßûâãßß.
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7.Ìáß çØÜì� àÚßßåÖÝâÚØÜ×àÚÚìèëØùÚØÖÝàÛäØÚÞàÚÖâãßØÚÚìèß âÝØëÚìè
� ×àäÝáØÖÝâÚãßÛûâÖæàÝÜÜØÞâäáåçÚìè ý×ØäØÜß Þâ×éÚàÛ� àêØáâûåç×ØÝÚàÚßú
êáâøßäØÜ� ×àäÝáßæàÖäßèÚâêáåûØäãà×àÖØØýáâûÚØåæâÖÝßàÃÐÕ Ü çØäáìÝßß
çàáàëàÚÚØÛæâÖÝßÖåÝØæÚØêØêáâøßäâ.

ELBAKYAN MARIA FRUNZE

OPTIMAZATION OF THERMAL POWER PLAN'T OPERATION CONDITIONS
IN COMPLEXPOWER SYSTEM

The problemof optimizing electric andheatloaddistribution betweenelectric
plantsof powersystemand thermal power plant isconsideredin the thesis.Greatattention
ispaid to the optimization conditionsof thermal power plant, sincethe solutionof this
problemallows to provide with essentialfuel economywithout any capital investments.
This problem is rather complicated.The .existing optimization condition methodsof
thermal power plants(ÃÂÂ)contain varioussimplifications.Thesesimplificationsbring to
the fact that the conditionsof turbine plantsaremainly consideredneglectingthe influence
of the boiler on optimal conditions.The minimum total conditional fuel consumptionis
acceptedasacriterion of optimal electricandheat loaddistribution betweenvariouspower
stations.

Scientificnovelty
1. The equationsof energycharacteristicsfor operatingtogetherboiler units and

ÃÂÂ turbine plants are obtained.Their application significantly facilitates to
solvethe problemof optimal electric andheat loaddistribution betweenboth
separateunits andpower stations.

2. Proceedingfrom the condition of relative conditional fuel addition to station
units, the methodof optimal electricandheatloaddistribution betweenTPPunits
isdeveloped.

3. The optimal electricandheatloaddistribution method betweenpower stationsof
acomplexpower systemwhich givesopportunity to optimize electricandheat
load distribution betweenpower stationsusing different energy carriers is
developed.

4. The possibilitities of coveringpeak and semi-peakpartsaccording to daily
scheduleof electric loadsby meansof TPParerevealed.

The existingmethods for optimal electric andheat loadsbetween the unitsof
thermal power plantsareanalyzed.The optimization of thermal power plant conditions,on
the whole, isdiscussedfor condensingpower plant.

The equationsof power characteristicsconcerningseveralunitsof thermal power
plants aregiven.Their presencefacilitatesthe numericalproblemsolvingfor optimization
of thermal power plants regimes.

Taking into accountthe electricalconditionsoptimization at stationsof the power
systemthe problemsof optimal electricandheat loaddistribution betweenthermal power
plant units are investigated.An exampleof optimal electric and heat loaddistribution
betweenthe units of TPPand the power systemisdeveloped.The optimization condition
of operatingregimesfor units of thermalpower plant working in power systemisgiven.

The problemsof optimizing thermal power plant unit regimesin acomplexpower
systemareinvestigated.The optimization problemstatementand the modelaregiven.The
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problemsolvingisrealizedby successiveapproximationand the exampleof solvingthis 5 .02. 2013
problem isgiven.

Technicalrecommendationson the power equipmentreconstructionof steampower
plantsfor ensuringthe increaseof availablepower, reliability andefficiency aregiven for
functioning ÃÂÂ-s.

The waysfor obtainingpeakpower and loadof heating turbine plants for regulating
daily scheduleof electric loading areconsidered.The discussedmethod effectivenessfor
invariant consumptionof freshsteamon aturbine isshowed.

The basicconclusionon thedissertationis asfollows:
1. selecting optimal ÃÂÂ intra-station conditions, the power characteristics

presencesignificantlyfacilitatesthe numericalproblemsolvingproceedingfrom
the equality conditionsof relative increasein conditional fuel consumptionof
stationunits;

2. the method of selectingTPP intra-station conditions where all kinds of turbine
units (ÌÃ - productiveheatingturbine, T- heatingturbine, counter-pressure)
with appropriateboiler-units assumingthat the latter works in heatingsubsystem
with a groupof condensationstationsisdeveloped.It istestedin HrazdanPower
Company;

3. to basethe realization methodof optimal electricandheatingloaddistribution,
the numerical illustration betweenthermal power plant units with regard to
heatingsubsystemissolved.It functionswith threecondensationstationswith
installedpower 1720MW and oneÃÂÂwith 6 units (4 xÌÃ-60-130-13, 2 xP-
50-130/13);

4. for systemswith hydro-stationsthe conceptof theoptimal condition at the given
moment availablefor heatingsystemsbecomespointless,sincethe optimal
regimesof thestationsshouldbechosenwith a condition that it isadmissiblefor
the hydro-stationsto usecertain amountof wather equalto its inflow during a
singlecycleof regulation. In such casesusingthe variation calculusinstrument
isexpedient;

5. the realization of the optimal electric and heating loaddistribution method
between the stationsof the complexpower systemis substantiatedby the
numerical illustration where onehydroelectric station with daily cycle of
regulationhavingpower 201MW is added tothe earlier discussedheating
subsystem;

6. the proposedconditionsfor choosingoptimal regimesof the somplexpower
system functioning can beapplied for concrete power systemstaking into
accountthe real power characteristicsof the stations.When there areseveral
hydroelectric stations in the system,it isnecessaryto use additionallythe
method of cyclicdispatching;

7. to increasethe installedpower of condensationandnuclearpower plants at the
expenseof large-sizeblock introduction and further sealfailure of electric load
schedule,it isexpedientthat ÃÂÂ takepart in coveringthe variablepartof the
daily schedule.
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