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•¤ž ¡¬¥ª¥¦§¨¡  §ž©¡  ±¡ª¤¡¤ãžä å €¡¨¡ª¤¡ £ æž¤¡­¡ 
°¡®¤¡®¡¢£¤¡­¡  ±¡©¡äª¡®¡ ¥¦© (•¥ä£¤ž¬ £­):

•¡ç¤¥ ¡­¡  è ¯¯£©¡¬¥ª ž®
€Ž•• é ˜Ž• ¡­¡¯ž©£­¥ª, ê£ë.©¡§.¢£¤. ¯¥­¤¥®,
æ®¥ê.ƒ.ƒ. Ž®£¢¥®¨¡ ,
¤ž¬ . ¢£¤. ¯¥­¤¥®, æ®¥êžª¥® €.Ž. ìž­¨¡ ,
¤ž¬ . ¢£¤. ¯¥­¤¥®, æ®¥êžª¥® ’.Ž. ƒ¤¡­¨¡ :

•í¡î¡¤¡® ­¡ë©¡­ž®æ¥¦§¨¥¦  €¡¨¡ª¤¡ £ æž¤¡­¡  ¡¢®¡®¡¨£ 
±¡©¡äª¡®¡ :

•¡ç¤æ¡ ¥¦§¨¥¦ è ­¡¨¡ ¡ä¥¦ åâ2010§. ©¡®¤£ 2-£  ï¡©è 130-£  €•‘€(•)-
¥¦© ¢¥®ð¥ñ–Š€-£ 034 ’¡ª ¡¢£¤¡­¡  ¬¥®±®¯£  £ª¤¥¦©:
€¡ª²ž  0009,Ÿ.Œ®é¡ , „ž®¨¡  ò., 105:
•¤ž ¡¬¥ª¥¦§¨¡ è ­¡®žä£ åð¡ ¥§¡ ¡ä €•‘€(•) ¢®¡¯¡®¡ ¥¦©:
ƒžñ©¡¢£®  ¡í¡Ÿã¡ð å2010§. ±¥¦ ã¡®£ 27-£ :

034 ’¡ª ¡¢£¤¡­¡  ¬¥®±®¯£
¢£¤¡­¡  Ÿ¡®¤¥¦ñ¡®,
¤ž¬. ¢£¤. §ž­ ¡ð¥¦, ¯¥²ž ¤ ’,Ž. €¡®¥¦§¨¥¦ ¨¡ 

·ÒóÕÏÐÑÑÒÓÔÕÖÐÐÙÔáÒÓôÏÒ×ÕáÂ”ÑÙÏÕÓÑÔáÒ××”óÐ×ôÒ×ÒÓ×”ó
Ù×ÐáÒÓÑÐÔÒÔÒ½ÓóÒ×ÐÐ(Ç”ÞÐÔÒÝ×ÐØ).

»õÐÖÐÕÞß×öÒ”ÜÜ”×Ò×Ôö:
ÕØÕÏÒóÐØ¹½µ Ðµ½µ ¹½,
Ï”ØÔ.õÐ÷.-óÕÔ.×ÕÙØ,ÜÓ”õÒÑÑ”Ó¶.¶. ÂÓÐ•”Óø×,
Ï”ØÔ.ÔÒÝ×.×ÕÙØ,ÜÓ”õÒÑÑ”Ó ÌÒØø×,
Ï”ØÔ.ÔÒÝ×.×ÕÙØ,ÜÓ”õÒÑÑ”ÓM.Â.¶ÔÕØø×

ºÒÏÙùÕø”Ó•Õ×Ð÷ÕÖÐø:Â”ÑÙÏÕÓÑÔáÒ××öÛÕ•ÓÕÓ×öÐÙ×ÐáÒÓcumem
½ÓóÒ×ÐÐ.

¾ÕùÐÔÕÏÐÑÑÒÓÔÕÖÐÐÑ”ÑÔ”ÐÔÑø2 óÕÓÔÕ2010 •. á 13004.×Õ÷ÕÑÒÏÕ×ÐÐ
¶ÜÒÖÐÕÞÐ÷ÐÓ”áÕ××”•”Ñ”áÒÔÕ034,ÏÒÛÑÔáÙúùÒ•”ÜÓÐÂ´À½(Ç) no ÕÏÓÒÑÙ:
0009, •.̧ ÓÒáÕ×,ÙÞ.·ÒÓø×Õ,105.ÑÏÐÑÑÒÓÔÕÖÐÒÐó”ô×” ”÷×ÕØ”óÐÔßÑøáûÐûÞÐ”ÔÒØÒÂ´À½(Ç).
½áÔ”ÓÒõÒÓÕÔÓÕ÷”ÑÞÕ×27 ø×áÕÓø2010 •.

ÀÚÒ×öÐÑÒØÓÒÔÕÓß¶ÜÒÖÐÕÞÐ÷ÐÓ”áÕ××”•”coáema
ØÕ×Ï.ÔÒÝ×.×ÕÙØ,Ï”ÖÒ×Ô ³.Â. ½ÓÙÔú×ø×

»¼Ë½¿ É½¹½Á·¸¹´¶·´Á½ ¹½¼»·Ä

½ØÔÙÕÞß×”ÑÔßÔÒóö.́ ÷ ÓÕ÷üÒó×öÝÑ”ÒÏÐ×Ò×ÐÛ,ÜÓÐóÒ×øÒóöÝ

ÓÕ÷ÞÐÚ×öÝ”ÔÓÕÑÞøÝÑ”áÓÒóÒ××”ÛÔÒÝ×ÐØÐ,×ÕÐû”ÞÒÒÓÕÑÜÓ”ÑÔÓÕ×Ò××öóÐ
øáÞøúÔÑøÓÒ÷ßû”áöÒ,”ÔØ”Ô”ÓöÝ÷ÕáÐÑøÔ×ÕÏÒô×”ÑÔß ÓÕû”Ô”ÑÜ”Ñ”û×”ÑÔß
áÑÒÛÑÐÑÔÒóö(óÕàÐ×ö, Õ•ÓÒ•ÕÔÕ,ÔÒÝ×”Þ”•ÐÚÒÑØ”ÛÙÑÔÕ×”áØÐ ÏÓ.).
·øôÒÞ”×Õ•ÓÙôÒ××öÒÓÒ÷ßû”áöÒÑ”ÒÏÐ×Ò×ÐøàÐÓ”Ø” ÜÓÐóÒ×øúÔÑøº»
õÞÕ×ÖÒáöÝÑ”ÒÏÐ×Ò×ÐøÝÔÓÙû”ÜÓ”á”Ï×”ÛÕÓóÕÔÙÓöáöÑ”Ø”•” ÏÕáÞÒ×Ðø,

ÙÑÔÕ×”áØÕÝÜÓÐûÙÓÒ×ÐÐ ýØÑÜÞÙÕÔÕÖÐÐá”Ïø×öÝ, ×ÒõÔø×öÝ •Õ÷”áöÝ

ÑØáÕôÐ×,×ÕØ”óÜÓÒÑÑ”Ó×öÝ ×ÕÑ”Ñ×öÝÑÔÕ×ÖÐøÝ·.Ç. Á”×ÐÚÒÑØÐÒ

ÖÐÞÐ×ÏÓÐÚÒÑØÐÒÓÒ÷ßû”áöÒ Ñ”ÒÏÐ×Ò×Ðø ÙØÕ÷Õ××öÝÙÑÞ”áÐøÝ

ÜÓÒÔÒÓÜÒáÕúÔÑÞ”ô×”ÒÜÒÓÒóÒ××”Ò×ÕÜÓøôÒ××”ÒÑ”ÑÔ”ø×ÐÒÐ ÓÕû”ÔÕúÔ

Ø”ÓÓ”÷Ð”××”ÛÑÓÒÏÒ.¼ÙÓÐÞß×öÒÔÓÙûö àÔÕ×•ÐÑ”ûÐÓÕúÔØ”Þ”××ÙÑ
Ü”ó”ùßú ÏÒÔÕÞÒÛÔÐÜÕ"×ÐÜÜÒÞß-óÙõÔÕ",ÐóÒúùÐÝ ÑÓÕá×ÐÔÒÞß×”

Ø”Ó”ÔØÙúÏÞÐ×Ù×ÕÓÒ÷ØÐÜÓÐÏÐÕóÒÔÓÒÏ” 180 àÕ•ÒÓÒ÷ßûöÏ” 6,35MM.

þÔÐÑ”ÒÏÐ×Ò×Ðø,Ü”óÐó” áÑÒ•”,Ð×ÔÒ×ÑÐá×”Ð÷×ÕàÐáÕúÔÑøÕûÓÕ÷Ðá×”Û

ÑÓÒÏÒÓÒ÷ÙÞßÔÕÔÒó×”•”ØÓÕÔ×”Ô”ÑáÐ×ÚÐáÕ×Ðø”ÔáÐ×ÚÐáÕ×Ðø.ÇÓÐÚÒóÑ

ÙáÒÞÐÚÒ×ÐÒó•ÞÙûÐ×öÑØáÕôÐ×ÙÓ”áÒ×ßá”÷ÏÒÛÑÔáÐøÜÒÓÒóÒ××öÝ×Õ•ÓÙ÷”Ø

ÙáÒÞÐÚÐáÕÒÔÑø.·ÕØÐÒÑ”ÒÏÐ×Ò×Ðø”Ô×”ÑøÔÑøØÚÐÑÞÙÔøôÒÞ”×Õ•ÓÙôÒ××öÝÐ
Ï”Þô×ö ”ûÞÕÏÕÔß áöÑ”Ø”Û ÜÓ”Ú×”ÑÔßú, Ð÷×”Ñ”ÑÔ”ÛØ”ÑÔßú

•ÒÓóÒÔÐÚ×”ÑÔßú.
ÇÓ”ûÞÒóöÜÓ”ÒØÔÐÓ”áÕ×ÐøÐ Ð÷•”Ô”áÞÒ×ÐøØ”×ÑÔÓÙØÖÐÛÓÒ÷ßû”áöÝ

Ñ”ÒÏÐ×Ò×ÐÛÑ÷ÕÓÕ×Ò¹÷ÕÏÕ××öóÐÜÕÓÕóÒÔÓÕóÐÜÓ”Ú×”ÑÔÐ ×ÕÏÒô×”ÑÔÐ,

ÓÕû”ÔÕúùÐÝá ÑÞ”ô×öÝ ÙÑÞ”áÐøÝ,ÔÓÒûÙúÔÜÓ”áÒÏÒ×ÐøÏÒÔÕÞß×öÝ

ÔÒ”ÓÒÔÐÚÒÑØÐÝýØÑÜÒÓÐóÒ×ÔÕÞß×öÝÐÑÑÞÒÏ”áÕ×ÐÛÜ” ”ÜÓÒÏÒÞÒ×Ðú÷ÕØ”×Õ

ÓÕÑÜÓÒÏÒÞÒ×Ðø×ÕÜÓ
øôÒ×ÐÛ Ü” áÐÔØÕóÓÒ÷ßûöÑ ÙÚÒÔ”ó ·»Êµ»¶·´

Ð÷•”Ô”áÞÒ×ÐøôÒÑÔØ”ÑÔ×öÝÝÕÓÕØÔÒÓÐÑÔÐØóÕÔÒÓÐÕÞ”á,Ð÷×”Ñ”ÑÔ”ÛØ”ÑÔÐ

Ø”×ÔÕØÔÐÓÙúùÐÝÜÕÓ ÷ÕáÐÑÐó”ÑÔÐ”ÔÙÓ”á×ø×Õ•ÓÙ÷ØÐÚÐÑÞÕÿ´ÁÈ»º

×Õ•ÓÙôÒ×ÐÛ,a ÔÕØô@ÐÑÑÞÒÏ”áÕ×ÐøáÞÐø×ÐøÔÒÝ×”Þ”•ÐÚÒÑØÐÝõÕØÔ”Ó”á

Ð÷•”Ô”áÞÒ×Ðø.
³ÒôÏÙ ÔÒóÕ×ÕÞÐ÷Ñ”áÓÒóÒ××”•”Ñ”ÑÔ”ø×ÐøÔÒ”ÓÐÐ ÜÓÕØÔÐØÐ

ÜÓ”ÒØÔÐÓ”áÕ×ÐøÓÒ÷ßû”áöÝ Ñ”ÒÏÐ×Ò×ÐÛÜ”ØÕ÷öáÕÒÔ,ÚÔ” ”ÔÑÙÔÑÔáÙúÔ

ÔÒ”ÓÐø ýõõÒØÔÐá×öÒóÒÔ”Ïö ÓÕÑÚÒÔÕÜÓ”Ú×”ÑÔÐ Ð÷×”Ñ”ÑÔ”ÛØ”ÑÔÐ

ÔøôÒÞ”×Õ•ÓÙôÒ××öÝÓÒ÷ßû”áöÝ Ñ”ÒÏÐ×Ò×ÐÛ û”Þßà”•” ÏÐÕóÒÔÓÕ,

ÙÚÐÔöáÕúùÐÒÙØÕ÷Õó×öÒÑÞ”ô×öÒýØÑÜÞÙÕÔÕÖÐ”××öÒÙÑÞ”áÐø.Ç”ýÔ”óÙ

ÜÓÒÏÞÕ•ÕÒó”ÒÐÑÑÞÒÏ”áÕ×ÐÒ,×ÕÜÓÕáÞÒ××”Ò×ÕÑ”÷ÏÕ×ÐÒÔÒ”ÓÒÔÐÚÒÑØÐÝ

”Ñ×”á Ð óÒÔ”ÏÐØÐÓÕÑÚÒÔÕÓÕÑÜÓÒÏÒÞÒ×Ðø×ÕÜÓøôÒ×ÐÛÜ” áÐÔØÕó
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Ñ”ÒÏÐ×Ò×ÐÛ,ÓÕÑÚÒÔÕÑ”ÒÏÐ×Ò×Ðø×ÕÜÓ”Ú×”ÑÔß́ Ð÷×”Ñ”ÑÔ”ÛØ”ÑÔßÑÙÚÒÔ”ó
ýØÑÜÞÙÕÔÕÖÐ”××öÝÔÒÝ×”Þ”•ÐÚÒÑØÐÝõÕØÔ”Ó”á,ÜÓÒÏÑÔÕáÞøÒÔÑøáÒÑßóÕ
ÕØÔÙÕÞß×öó.´ÑÜ”Þß÷”áÕ×ÐÒÓÒ÷ÙÞßÔÕÔ”áÓÕû”ÔöûÙÏÒÔÑÜ”Ñ”ûÑÔá”áÕÔß

á×ÒÏÓÒ×ÐúóÒÔ”Ï”á ÔÒÝ×”Þ”•ÐÛÜ” Ü”áöàÒ×Ðú ×ÒÑÙùÒÛÑÜ”Ñ”û×”ÑÔÐ

ÔøôÒÞ”×Õ•ÓÙôÒ××öÝÓÒ÷ßû”áöÝ Ñ”ÒÏÐ×Ò×ÐÛ, a ÑÞÒÏ”áÕÔÒÞß×”,Ð
ÔÒÝ×”Þ”•ÐÚÒÑØ”óÙÜÓ”•ÓÒÑÑÙÓÕÑÑóÕÔÓÐáÕÒó”Û”ûÞÕÑÔÐ.

ÿÒÞß Ð ”Ñ×”á×öÒ ÷ÕÏÕÚÐÐÑÑÞÒÏ”áÕ×Ðø.ÿÒÞßú ×ÕÑÔ”øùÒ•”
ÐÑÑÞÒÏ”áÕ×ÐøøáÞøÒÔÑøÓÕ÷áÐÔÐÒÔÒ”ÓÒÔÐÚÒÑØÐÝÐ ÔÒÝ×”Þ”•ÐÚÒÑØÐÝ”Ñ×”á
Ü”áöàÒ×Ðø ×ÒÑÙùÒÛÑÜ”Ñ”û×”ÑÔÐ ÔøôÒÞ”×Õ•ÓÙôÒ××öÝÓÒ÷ßû”áöÝ
Ñ”ÒÏÐ×Ò×ÐÛû”Þßà”•” ÏÐÕóÒÔÓÕ.

Ñ””ÔáÒÔÑÔáÐÐÜ”ÑÔÕáÞÒ××”ÛÖÒÞßúÑõ”ÓóÙÞÐÓ”áÕ×öÑÞÒÏÙúùÐÒ
”Ñ×”á×öÒ÷ÕÏÕÚÐ:

Õ×ÕÞÐ÷º´Ã»º ÜÓÐÚÐ×á”÷×ÐØ×”áÒ×Ðø”ÔØÕ÷”áº Ñ”ÒÏÐ×Ò×ÐøÝ;
áöøáÞÒ×ÐÒ÷ÕØ”×”óÒÓ×”ÑÔÒÛÓÕÑÜÓÒÏÒÞÒ×Ðø×Õ•ÓÙ÷ØÐÜ” áÐÔØÕóØ”-

×ÐÚÒÑØ”ÛÓÒ÷ßûöÜÓÐ×ÕÞÐÚÐÐ”ÔØÞ”×Ò×ÐÛ”Ô×”óÐ×ÕÞß×öÝÓÕ÷óÒÓ”áàÕ•Õ
Ø”×ÙÑ×”ÑÔÐ,”ÜÔÐóÐ÷ÕÖÐøýÔÐÝ”ÔØÞ”×Ò×ÐÛ,Ñ”÷ÏÕ×ÐÒóÒÔ”Ï”á ÓÕÑÚÒÔÕ

ÓÕÑÜÓÒÏÒÞÒ×Ðø×Õ•ÓÙ÷ØÐÜ” áÐÔØÕó,×ÕÜÓÕáÞÒ××öÝ×ÕÜ”áöàÒ×ÐÒ×ÒÑÙùÒÛ
ÑÜ”Ñ”û×”ÑÔÐÑ”ÒÏÐ×Ò×ÐÛ×ÕûÕ÷Ò”ÜÔÐóÐ÷ÕÖÐÐýÔÐÝ”ÔØÞ”×Ò×ÐÛ;

ÐÑÑÞÒÏ”áÕ×ÐÒºÈ´¿µ´¿ ÑÔÒÜÒ×Ð·»Êµ»¶·´ Ð÷•”Ô”áÞÒ×ÐøÓÒ÷ßû×Õ
ÑÔÕÔÐÚÒÑØÙúÏÐ×ÕóÐÚÒÑØÙúÜÓ”Ú×”ÑÔßÔøôÒÞ”×Õ•ÓÙôÒ××öÝÖÐÞÐ×ÏÓÐ-
ÚÒÑØÐÝÓÒ÷ßû”áöÝÑ”ÒÏÐ×Ò×ÐÛ;

ÐÑÑÞÒÏ”áÕ×ÐÒ×Õ•ÓÙ÷”Øá ÖÐÞÐ×ÏÓÐÚÒÑØÐÝÐ Ø”×ÐÚÒÑØÐÝÓÒ÷ßû”áöÝ
Ñ”ÒÏÐ×Ò×ÐøÝÔÐÜÕ"×ÐÜÜÒÞß-óÙõÔÕ"ÑÙÜ”Ó×öóÙÑÔÙÜ”ó;

ó”ÏÒÞÐÓ”áÕ×ÐÒÐ ÙÜÓÕáÞÒ×ÐÒÜÓ”ÖÒÑÑ”óÐ÷×ÕàÐáÕ×ÐøÖÐÞÐ×ÏÓÐÚÒÑ-
ØÐÝÐ Ø”×ÐÚÒÑØÐÝÓÒ÷ßû”áöÝÑ”ÒÏÐ×Ò×ÐÛ;

ÓÕ÷ÓÕû”ÔØÕ”ûùÒÛ óÒÔ”Ï”Þ”•ÐÐÓÕÑÚÒÔÕ×ÕÜÓøôÒ×ÐÛá” áÜÕÏÐ×ÕÝ
ÓÒ÷ßûöÑ ÙÚÒÔ”óØ”×ÖÒ×ÔÓÕÖÐÐ×ÕÜÓøôÒ×ÐÛ ÖÐÞÐ×ÏÓÐÚÒÑØ”ÛÐ
Ø”×ÐÚÒÑØ”ÛÓÒ÷ßûÕÝØÓÙÜ×”•”àÕ•Õ;

- ÓÕ÷ÓÕû”ÔØÕÔÒÝ×”Þ”•ÐÚÒÑØÐÝóÒÓ”ÜÓÐøÔÐÛÜ” Ü”áöàÒ×Ðú ÜÓ”Ú×”ÑÔÐ
Ð ×ÕÏÒô×”ÑÔÐÔøôÒÞ”×Õ•ÓÙôÒ××öÝÓÒ÷ßû”áöÝÑ”ÒÏÐ×Ò×ÐÛ.

³ÒÔ”ÏÐØÕ ÐÑÑÞÒÏ”áÕ×Ðø.ÇÓÐ ÓÒàÒ×ÐÐÜ”ÑÔÕáÞÒ××öÝ÷ÕÏÕÚ
ÐÑÜ”Þß÷”áÕ×öÑ”áÓÒóÒ××öÒóÒÔ”Ïö ÔÒ”ÓÐÐÜÓ”Ú×”ÑÔÐÑÙÚÒÔ”óÙÑÞ”áÐÛ
Ñ”áóÒÑÔ×”ÑÔÐÏÒõ”ÓóÕÖÐÛ ÏÞø ÓÒÕÞß×öÝÓÒ÷ßû”áöÝÑ”ÒÏÐ×Ò×ÐÛ,
óÕÔÒóÕÔÐÚÒÑØÐÒóÒÔ”Ïö ”ÜÔÐóÐ÷ÕÖÐÐáÒÞÐÚÐ×ö”ÔØÞ”×Ò×ÐÛÔ”Ú×”ÑÔÐ
ýÞÒóÒ×Ô”á ÓÒ÷ßûö ”Ô ×”óÐ×ÕÞÕ, ÚÐÑÞÒ××öÒóÒÔ”Ïö ÓÒàÒ×Ðø
ÏÐõõÒÓÒ×ÖÐÕÞß×öÝÙÓÕá×Ò×ÐÛÓÕÑÜÓÒÏÒÞÒ×Ðø×Õ•ÓÙ÷ØÐÜ” áÐÔØÕó
Ø”×ÐÚÒÑØ”ÛÓÒ÷ßûö,óÒÔ”Ïö ÔÒ”ÓÐÐØ”ÞÒûÕ×ÐÛÑÔÒÓô×ÒÛ.
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þØÑÜÒÓÐóÒ×ÔÕÞß×öÒÐÑÑÞÒÏ”áÕ×Ðø×ÕÜÓøôÒ××”-ÏÒõ”ÓóÐÓ”áÕ××”
Ñ”ÑÔ”ø×Ðø×ÕÔÙÓ×öÝ”ûÓÕ÷Ö”áÜÓ”áÒÏÒ×öÑÜ”ó”ùßú ÔÒ×÷”óÒÔÓÐÓ”áÕ×Ðø,a
Ø”×ÖÒ×ÔÓÕÖÐÐ×ÕÜÓøôÒ×ÐÛá” áÜÕÏÐ×ÕÝÓÒ÷ßûö -óÒÔ”Ï”ó õ”Ô”ÙÜÓÙ•”ÑÔÐ.

»ûÓÕû”ÔØÕÓÒ÷ÙÞßÔÕÔ”áÑÓÕá×ÐÔÒÞß×öÝÐÑÜöÔÕ×ÐÛÙÑÔÕÞ”ÑÔ×”ÛÜÓ”Ú×”ÑÔÐ
×ÕÔÙÓ×öÝ”ûÓÕ÷Ö”á,”ÜÓÒÏÒÞÒ×ÐÒ×ÕÏÒô×”ÑÔÐÓÕû”ÔöÜÓ”óöàÞÒ××”Û

ÜÕÓÔÐÐÐ÷ÏÒÞÐÛ,aÔÕØôÒ”ÖÒ×ØÕÏ”ÑÔÐ•ÕÒó”Û·»Êµ»¶·´ Ð÷•”Ô”áÞÒ×ÐøÓÒ÷ßûö

ÜÓ”áÒÏÒ×ö ×Õ ”Ñ×”áÒ óÕÔÒóÕÔÐÚÒÑØ”ÛÔÒ”ÓÐÐ ”ûÓÕû”ÔØÐ

ýØÑÜÒÓÐóÒ×ÔÕÞß×öÝÏÕ××öÝ ÑÐÑÜ”Þß÷”áÕ×ÐÒóóÒÔ”Ï”á óÕÔÒóÕÔÐÚÒÑØ”Û
ÑÔÕÔÐÑÔÐØÐ.´ÑÑÞÒÏ”áÕ×ÐÒÐ÷×”ÑÕØ”×ÐÚÒÑØ”ÛÓÒ÷ßûö ”ûÓÕû”ÔØÕ

ÓÒ÷ÙÞßÔÕÔ”áÐÑÜöÔÕ×ÐÛÜÓ”áÒÏÒ×öÑÜÓÐóÒ×Ò×ÐÒóÔÒ”ÓÐÐÜÞÕ×ÐÓ”áÕ×Ðø
ýØÑÜÒÓÐóÒ×ÔÕ.

µÕÙÚ×Õø×”áÐ÷×Õ.º ÜÓ”ÖÒÑÑÒÐÑÑÞÒÏ”áÕ×ÐÛÜ”ÞÙÚÒ×öÓÒ÷ÙÞßÔÕÔö,
”ÔÞÐÚÕúùÐÒÑøÑÙùÒÑÔáÒ××”Û×”áÐ÷×”Û:

- ÓÕ÷ÓÕû”ÔÕ×öÔÒ”ÓÒÔÐÚÒÑØÐÒ”Ñ×”áö ÓÕÑÚÒÔÕÔøôÒÞ”×Õ•ÓÙôÒ××öÝ
Ø”×ÐÚÒÑØÐÝÐ ÖÐÞÐ×ÏÓÐÚÒÑØÐÝÓÒ÷ßû”áöÝÑ”ÒÏÐ×Ò×ÐÛ ×ÕÜÓ”Ú×”ÑÔßÐ
Ð÷×”Ñ”ÑÔ”ÛØ”ÑÔßÑ ÙÚÒÔ”óýØÑÜÞÙÕÔÕÖÐ”××öÝÙÑÞ”áÐÛ,ÜÒÓÒóÒ××”ÑÔÐ
×Õ•ÓÙ÷”Ø,aÔÕØôÒ”ÔØÞ”×Ò×ÐÛ×ÕÞÐÚÐø÷Õ÷”Ó”á;

Ñ”ÑÔÕáÞÒ×ÕóÕÔÒóÕÔÐÚÒÑØÕøó”ÏÒÞß ÓÕÑÜÓÒÏÒÞÒ×Ðø×Õ•ÓÙ÷ØÐÃÈ¿

Ø”×ÐÚÒÑØÐÝÓÒ÷ßû”áöÝÑ”ÒÏÐ×Ò×ÐÛÔÐÜÕ<<û”ÞÔ-•ÕÛØÕ"Ð -ÑÔøôØÕ"Ð÷
ÙÑÞ”áÐÛÑ”áóÒÑÔ×”ÑÔÐÏÒõ”ÓóÕÖÐÛº´·Á»º ÐÑÔÒÓô×ø;

Ü”ÞÙÚÒ× ÷ÕØ”× ÓÕÑÜÓÒÏÒÞÒ×Ðø”ÑÒá”Û ×Õ•ÓÙ÷ØÐÑ ÙÚÒÔ”ó
ÜÒÓÒóÒ××”ÑÔÐÜ”ÜÒÓÒÚ×”•”ÑÒÚÒ×Ðø,”ÑÒá”ÛÜ”ÏÕÔÞÐá”ÑÔÐ,Ü”•ÓÒà×”ÑÔÒÛ
Ð÷•”Ô”áÞÒ×Ðø÷Õ÷”ÓÕ;

- ÐÑÑÞÒÏ”áÕ×ö ÜÓ”ÖÒÑÑö Ð÷×ÕàÐáÕ×ÐøÖÐÞÐ×ÏÓÐÚÒÑØÐÝ
Ø”×ÐÚÒÑØÐÝÓÒ÷ßû,Ü”ÞÙÚÒ×Õ÷ÕáÐÑÐó”ÑÔßÃÈ¿ ÓÕÑÚÒÔÕáÒÞÐÚÐ×öÐ÷×”ÑÕ

Ü”áÒÓÝ×”ÑÔÐáÐÔØ”á,ÙÑÔÕ×”áÞÒ×ö÷”×ö óÕØÑÐóÕÞß×”•”Ð÷×”ÑÕÓÒ÷ßûö
×ÐÜÜÒÞøóÙõÔö,”ÜÓÒÏÒÞÒ×”áÞÐø×ÐÒ×ÕÐ÷×”Ñ”Ñ×”á×öÝ •Ò”óÒÔÓÐÚÒÑØÐÝ
ÜÕÓÕóÒÔÓ”áÓÒ÷ßûöÐÐÝ”ÔØÞ”×Ò×ÐÛ ×”óÐ×ÕÞß×öÝÓÕ÷óÒÓ”á;

×ÕÔÙÓ×öóÐÑÓÕá×ÐÔÒÞß×öóÐÐÑÜöÔÕ×ÐøóÐÐ÷ÙÚÒ×”áÞÐø×ÐÒÑÔÒÜÒ×Ð
Ô”Ú×”ÑÔÐ (÷Õ÷”ÓÕ)×ÕÙÑÔÕÞ”ÑÔ×ÙúÜÓ”Ú×”ÑÔßÖÐÞÐ×ÏÓÐÚÒÑØÐÝÑ”ÒÏÐ×Ò×ÐÛ;

ÓÕ÷ÓÕû”ÔÕ×ÕóÒÔ”Ï”Þ”•Ðø ”ÜÓÒÏÒÞÒ×Ðø×ÕÜÓøôÒ×ÐÛá” áÜÕÏÐ×ÕÝ
ÓÒ÷ßûö,Ü”ÞÙÚÒ×Õõ”ÓóÙÞÕÏÞø ÓÕÑÚÒÔÕØ”ýõõÐÖÐÒ×Ô”áØ”×ÖÒ×ÔÓÕÖÐÐ
×ÕÜÓøôÒ×ÐÛ;

áöáÒÏÒ×ö÷ÕáÐÑÐó”ÑÔÐÏÞø ”ÜÓÒÏÒÞÒ×ÐøØ”ýõõÐÖÐÒ×ÔÕ”Ñ×”á×”Û

×Õ•ÓÙ÷ØÐØ”×ÐÚÒÑØÐÝÓÒ÷ßû”áöÝÑ”ÒÏÐ×Ò×ÐÛ;
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ÓÕ÷ÓÕû”ÔÕ×ÕóÒÔ”Ï”Þ”•Ðø ”ÜÓÒÏÒÞÒ×Ðø”ÜÔÐóÕÞß×öÝÓÒôÐó”á
×ÕØÕÔöáÕ×ÐøáöÑ”Ø”ÜÓ”Ú×öÝÖÐÞÐ×ÏÓÐÚÒÑØÐÝÓÒ÷Õ×ÐøØ”×ÐÚÒÑØÐÝÓÒ÷ßû
û”Þßà”•” ÏÐÕóÒÔÓÕÐ àÕ•Õ;

×Õ”Ñ×”áÕ×ÐÐØÞÕÑÑÐÚÒÑØ”ÛÔÒ”ÓÐÐØ”ÞÒûÕ×ÐÛÑÔÒÓô×ÒáöÝÑÐÑÔÒó
áöáÒÏÒ×öÏÐõõÒÓÒ×ÖÐÕÞß×öÒÙÓÕá×Ò×ÐøÜÓ”Ï”Þß×öÝ Ø”ÞÒûÕ×ÐÛàÔÕ×•ÐÑ
ÙÚÒÔ”óóÕÑÑöØÕÚÕÒó”Û×ÕÑ”Ñ”óôÐÏØ”ÑÔÐÐ ÜÒÓÒóÒ××”ÑÔÐ×Õ•ÓÙ÷”Ø.
Ü”ó”ùßú •ÞÕá×öÝõÙ×ØÖÐÐÐ óÒÔ”ÏÕ·Ðó”àÒ×Ø” Ü”ÞÙÚÒ×öÓÒàÒ×ÐøýÔÐÝ
ÙÓÕá×Ò×ÐÛ,Ø”Ô”ÓöÒ Ü”÷á”ÞÐÞÐ ”ÜÓÒÏÒÞÐÔßÕóÜÞÐÔÙÏ×”-ÚÕÑÔ”Ô×öÒ
ÝÕÓÕØÔÒÓÐÑÔÐØÐÑÐÑÔÒóöàÔÕ×•Õ-Ü”ÓàÒ×ß-×ÕÑ”Ñ.

»Ñ×”á×öÒÜ”Þ”ôÒ×ÐøÓÕû”Ôö,áö×”ÑÐóöÒ×Õ÷ÕùÐÔÙ.µÕ ÷ÕùÐÔÙ
áö×”ÑøÔÑøÑÞÒÏÙúùÐÒ”Ñ×”á×öÒÜ”Þ”ôÒ×Ðø:

á ³ÒÔ”Ï”Þ”•Ðø Ø”óÜÞÒØÑ×”•”ÓÕÑÚÒÔÕÔøôÒÞ”×Õ•ÓÙôÒ××öÝÓÒ÷ßû”áöÝ
Ñ”ÒÏÐ×Ò×ÐÛ×ÕÜÓ”Ú×”ÑÔßÜÓÐÑÞ”ô×”×ÕÜÓøôÒ××”óÑ”ÑÔ”ø×ÐÐÑÙÚÒÔ”ó
ÔÒÝ×”Þ”•ÐÚÒÑØÐÝ,Ô”Ú×”ÑÔ×öÝ, •Ò”óÒÔÓÐÚÒÑØÐÝÐ ôÒÑÔØ”ÑÔ×öÝ
ÝÕÓÕØÔÒÓÐÑÔÐØ,a ÔÕØôÒÜÒÓÒóÒ××”ÑÔÐÜÞ”ùÕÏÐ ÑÒÚÒ×Ðø,áØÞúÚÕúùÕø:

óÒÔ”Ï ÓÕÑÚÒÔÕ”ÜÔÐóÕÞß×öÝÜÓÒÏÒÞß×öÝ”ÔØÞ”×Ò×ÐÛ”Ñ×”á×öÝ
ÓÕ÷óÒÓ”áÔøôÒÞ”×Õ•ÓÙôÒ××öÝØ”×ÐÚÒÑØÐÝÖÐÞÐ×ÏÓÐÚÒÑØÐÝÓÒ÷ßûÏÞø
Ü”áöàÒ×Ðø×ÒÑÙùÒÛÑÜ”Ñ”û×”ÑÔÐÑ”ÒÏÐ×Ò×Ðø;

óÒÔ”ÏÐØÙ ”ÜÓÒÏÒÞÒ×ÐøÓÕÑÜÓÒÏÒÞÒ×Ðø×Õ•ÓÙ÷ØÐÜ” áÐÔØÕó
Ø”×ÐÚÒÑØÐÝÐ ÖÐÞÐ×ÏÓÐÚÒÑØÐÝÓÒ÷ßû”áöÝÑ”ÒÏÐ×Ò×ÐÛÔÐÜÕ-û”ÞÔ-•ÕÛØÕ"
<<ÑÔøôØÕ"ÑÙÚÒÔ”óáÒÞÐÚÐ×ö÷Õ÷”ÓÕá ÓÒ÷ßûÒ,ýØÑÜÞÙÕÔÕÖÐ”××öÝÙÑÞ”áÐÛÐ
ÔÒÝ×”Þ”•ÐÚÒÑØÐÝõÕØÔ”Ó”á;

óÒÔ”ÏÓÕÑÚÒÔÕÐ÷×”Ñ”ÑÔ”ÛØ”ÑÔÐÓÒ÷ßû”áöÝÑ”ÒÏÐ×Ò×ÐÛ,”Ñ×”áÕ××öÛ
×ÕÜÓÐ×ÖÐÜÒÑÙóóÐÓ”áÕ×ÐøýÞÒóÒ×ÔÕÓ×öÝÓÕû”Ôá ÓÒ÷ßû”á”ÛÜÕÓÒÜÓÐ
ó×”•”ØÓÕÔ×”óÑáÐ×ÚÐáÕ×ÐÐ”ÔáÐ×ÚÐáÕ×ÐÐ;

- ”ûùÙú óÒÔ”Ï”Þ”•Ðú ÓÕÑÚÒÔÕ×ÕÜÓøôÒ×ÐÛá” áÜÕÏÐ×ÕÝÓÒ÷ßûÑÙÚÒÔ”ó
Ø”×ÖÒ×ÔÓÕÖÐÐ×ÕÜÓøôÒ×ÐÛÖÐÞÐ×ÏÓÐÚÒÑØÐÝÐ Ø”×ÐÚÒÑØÐÝÓÒ÷ßûÕÝ;

÷ÕáÐÑÐó”ÑÔÐÏÞø ÓÕÑÚÒÔÕØ”ýõõÐÖÐÒ×Ô”á”Ñ×”á×”Û ×Õ•ÓÙ÷ØÐÐ
Ø”×ÖÒ×ÔÓÕÖÐÐ×ÕÜÓøôÒ×ÐÛ;

óÒÔ”Ïö ”ÜÓÒÏÒÞÒ×Ðø”ÜÔÐóÕÞß×öÝÓÒôÐó”á ×ÕØÕÔöáÕ×Ðø
ÖÐÞÐ×ÏÓÐÚÒÑØÐÝÓÒ÷ßûÑØÓÙÜ×öóàÕ•”ó Ð ó×”•”ÜÓ”Ý”Ï×”•” ÓÒ÷Õ×Ðø
Ø”×ÐÚÒÑØÐÝÓÒ÷ßû.

á ³ÒÔ”Ï”Þ”•Ðø Ð ÜÓÐ×ÖÐÜöÜÓ”ÒØÔÐÓ”áÕ×ÐøÐ Ð÷•”Ô”áÞÒ×ÐøÓÒ÷ßû”áöÝ
Ñ”ÒÏÐ×Ò×ÐÛÏÞø ÓÕû”Ôö ýØÑÔÓÒóÕÞß×öÝÙÑÞ”áÐøÝ.

á ¹ÒØ”óÒ×ÏÕÖÐÐÐ ×”ÓóÕÔÐá×”-ÔÒÝ×ÐÚÒÑØÕøÏ”ØÙóÒ×ÔÕÖÐøÏÞø
á×ÒÏÓÒ×ÐøÜÓ”Ð÷á”ÏÑÔá”ÓÒ÷ÙÞßÔÕÔ”áÐÑÑÞÒÏ”áÕ×Ðø.
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ÇÓÕØÔÐÚÒÑØÕøÖÒ××”ÑÔßÐ ÓÒÕÞÐ÷ÕÖÐøÓÒ÷ÙÞßÔÕÔ”áÓÕû”Ôö:
×Õ”Ñ×”áÒÐÑÑÞÒÏ”áÕ×Ðø÷ÕØ”×ÕÓÕÑÜÓÒÏÒÞÒ×Ðø×Õ•ÓÙ÷ØÐÜ” áÐÔØÕó

ÐÏÒÕÞß×”ÛÓÒÕÞß×”ÛØ”×ÐÚÒÑØÐÝÓÒ÷ßûÑÙÚÒÔ”ó”ÔØÞ”×Ò×ÐÛýÞÒóÒ×Ô”á”Ô
×”óÐ×ÕÞß×öÝ÷×ÕÚÒ×ÐÛÓÕ÷ÓÕû”ÔÕ×óÒÔ”Ï,Ü”÷á”ÞøúùÐÛÓÕÑÚÒÔ×öóÜÙÔÒó
”ÜÓÒÏÒÞÐÔß”ÜÔÐóÕÞß×öÒáÒÞÐÚÐ×öýÔÐÝ”ÔØÞ”×Ò×ÐÛ.ÀÑÔÕ×”áÞÒ×”,ÚÔ”ÏÞø
ÔøôÒÞ”×Õ•ÓÙôÒ××öÝØ”×ÐÚÒÑØÐÝ÷ÕóØ”áöÝÓÒ÷ßûû”Þßà”•” ÏÐÕóÒÔÓÕ
àÕ•Õ áÞÐø×ÐÒ”ÔØÞ”×Ò×ÐÛàÕ•Õ ó”ô×” Ø”óÜÒ×ÑÐÓ”áÕÔßÓÕÑÚÒÔ×öóÐ
”ÔØÞ”×Ò×ÐøóÐØ”×ÙÑ×”ÑÔÐ,”ûÒÑÜÒÚÐáÔÒó ÑÕóöó ÓÕá×”óÒÓ×”Ò
ÓÕÑÜÓÒÏÒÞÒ×ÐÒ×Õ•ÓÙ÷ØÐÜ” áÐÔØÕóÐÞÐÓÕáÒ×ÑÔá”×ÕÜÓøôÒ×ÐÛÑÒÚÒ×ÐøÝ
×ÐÜÜÒÞø;

- Ü” ÓÒ÷ÙÞßÔÕÔÕóÐÑÑÞÒÏ”áÕ×ÐøÑÔÕÔÐÚÒÑØ”Û ÖÐØÞÐÚÒÑØ”Û
ÜÓ”Ú×”ÑÔÒÛ,a ÔÕØôÒÜÓ”óöàÞÒ××öÝ ÐÑÜöÔÕ×ÐÛÖÐÞÐ×ÏÓÐÚÒÑØÐÝ
ÓÒ÷ßû”áöÝÑ”ÒÏÐ×Ò×ÐÛÓÒØ”óÒ×ÏÙÒÔÑø”ÔØÕ÷ÕÔßÑø”ÔÐ÷•”Ô”áÞÒ×ÐøÓÒ÷ßûö
àÔÕ×•ÑÚÒÔáÒÓÔ”ÛÑÔÒÜÒ×ßú·»Êµ»¶·´ Ð ÜÒÓÒÛÔÐ×ÕàÒÑÔÙúÑÔÒÜÒ×ß
ÙáÒÞÐÚÒ××öó÷Õ÷”Ó”óûÒ÷ÙùÒÓûÕÏÞø ÜÓ”Ú×”ÑÔÐÑ”ÒÏÐ×Ò×Ðø,ÚÔ” ÏÕÒÔ
÷×ÕÚÐÔÒÞß×öÛýØ”×”óÐÚÒÑØÐÛýõõÒØÔÜÓÐû”ÞßàÐÝ”ûüÒóÕÝÜÓ”Ð÷á”ÏÑÔáÕ;

ÓÕ÷ÓÕû”ÔÕ×óÒÔ”ÏÓÕÑÚÒÔÕ”ÑÒá”ÛÜ”ÏÕÔÞÐá”ÑÔÐÑ”ÒÏÐ×Ò×ÐÛÔÐÜÕ
"×ÐàÜÒÞß-óÙõÔÕ"ÑÜÒÓÒóÒ××”ÛÜÞ”ùÕÏßú Ü”ÜÒÓÒÚ×”•”ÑÒÚÒ×Ðø,Ø”Ô”ÓöÛ
Ç»¾º»È´È Ü”ÞÙÚÐÔßõ”ÓóÙÞö ÏÞø ”ÜÓÒÏÒÞÒ×ÐøØ”ýõõÐÖÐÒ×ÔÕ”Ñ×”á×”Û
×Õ•ÓÙ÷ØÐÑ”ÒÏÐ×Ò×ÐÛ.º ÓÒ÷ÙÞßÔÕÔÒÙáÒÞÐÚÒ×ÐøÜ”ÏÕÔÞÐá”ÑÔÐÑ”ÒÏÐ×Ò×Ðø

ÓÕÑÚÒÔ×öÒ÷×ÕÚÒ×ÐøØ”ýõõÐÖÐÒ×Ô”á”Ñ×”á×”Û ×Õ•ÓÙ÷ØÐÏÞø ÷ÕóØ”áöÝ
Ñ”ÒÏÐ×Ò×ÐÛÑ×Ð÷ÐÞÐÑßá 1,3...1,5ÓÕ÷ÕÜ” ÑÓÕá×Ò×ÐúÑ ÜÓÐ×øÔöóÐ
áÒÞÐÚÐ×ÕóÐ,Ñ””ÔáÒÔÑÔáÒ××”Ü”áöÑÐÞÕÑßÓÕÑÚÒÔ×Õø×ÒÑÙùÕøÑÜ”Ñ”û×”ÑÔß
ýÔÐÝÑ”ÒÏÐ×Ò×ÐÛ;

ÐÑÑÞÒÏ”áÕ×ÐÒÜÓ”Ï”Þß×öÝ Ø”ÞÒûÕ×ÐÛØ”Þ”××ö àÔÕ×•Ü”ØÕ÷ÕÞ”,ÚÔ”
ÐÑÜ”Þß÷ÙÒóöÒóÒÔ”Ïö ÓÕÑÚÒÔÕáÐûÓÕÖÐ”××öÝÑ”ÑÔÕáÞøúùÐÝÑÙÏÕÓ×öó
ÜÓÐÞ”ôÒ×ÐÒó×Õ•ÓÙ÷”ØÏÕúÔ÷ÕáöàÒ××öÒ÷×ÕÚÒ×Ðø(×Õ8...10%), Ñáø÷ÐÑ
ÚÒó×Ò”û”Ñ×”áÕ××”Ñ×ÐôÕÒÔÑøÓÕÑÚÒÔ×ÕøÜÓ”Ú×”ÑÔßØ”Þ”××ö;

- ÐÑÑÞÒÏ”áÕ×Ðø×ÕÜÓøôÒ××”•”Ñ”ÑÔ”ø×ÐøáÜÕÏÐ×ÓÒ÷ßûöóÒÔ”Ï”ó
õ”Ô”ÙÜÓÙ•”ÑÔÐÜ”ØÕ÷ÕÞÐ,ÚÔ”ÜÓÐÙáÒÞÐÚÒ×ÐÐ÷Õ÷”ÓÕÖÐÞÐ×ÏÓÐÚÒÑØ”ó
Ñ”ÒÏÐ×Ò×ÐÐá ÓÕÑÑó”ÔÓÒ××öÝÜÓÒÏÒÞÕÝÔÒ”ÓÒÔÐÚÒÑØÐÛØ”ýõõÐÖÐÒ×Ô

Ø”×ÖÒ×ÔÓÕÖÐÐ×ÕÜÓøôÒ×ÐÛ×Ò Ð÷óÒ×øÒÔÑø,ÚÔ” ÔÕØôÒÜ”ÏÔáÒÓôÏÕÒÔ
á”÷ó”ô×”ÑÔßÑ×ÐôÒ×ÐøÑÔÒÜÒ×ÐÔ”Ú×”ÑÔÐÖÐÞÐ×ÏÓÐÚÒÑØ”ÛÓÒ÷ßûöàÔÕ×•;

ÏÕ×ö ÓÒØ”óÒ×ÏÕÖÐÐÜ” á×ÒÏÓÒ×Ðúõ”Óóö ÜÒÓÒÝ”ÏÕá áÐÏÒ
÷ÕÓÒ÷ßû”á”ÛØÕ×ÕáØÐáóÒÑÔ”ÜÒÓÒÝ”ÏÕ”ÔÓÒ÷ßû”á”ÛÚÕÑÔÐ×ÐÜÜÒÞøàÔÕ×•Ø
”Ñ×”áÕ×Ðú á áÐÏÒ ÑûÒ•Õ,ÔÕØØÕØÏÞø ÜÒÓá”•”ÑÞÙÚÕøÔÒ”ÓÒÔÐÚÒÑØÐ
Ø”ýõõÐÖÐÒ×ÔØ”×ÖÒ×ÔÓÕÖÐÐ×ÕÜÓøôÒ×ÐÛÑ×ÐôÕÒÔÑøÜ”ÚÔÐá ÏáÕÓÕ÷Õ;
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ÓÕ÷ÓÕû”ÔÕ×öÑÜ”Ñ”ûöÐ÷óÒÓÒ×ÐøÜ”Þ”áÐ×ö Ù•ÞÕÜÓ”õÐÞø ”ÖÒ×ØÐ

Ð÷×”ÑÕÜ”áÒÓÝ×”ÑÔÐáÐÔØ”áÑáöÑ”Ø”Û·»Êµ»¶·Í � ;

ÑÓÕá×ÐÔÒÞß×öÛÕ×ÕÞÐ÷óÒÔ”Ï”á Ð÷•”Ô”áÞÒ×Ðø
ÑÔÕÔÐÑÔÐÚÒÑØ”Û

ÔøôÒÞ”×Õ•ÓÙôÒ××öÝ
”ÖÒ×ØÐ

”ÔáÒÔÑÔáÒ××öÝÓÒ÷ßû”áöÝÑ”ÒÏÐ×Ò×ÐÛ,ÓÒ÷ÙÞßÔÕÔö
Øá×ÒÏÓÒ×Ðúº

Ï”ÑÔÐ•ÕÒó”ÛÔ”Ú×”ÑÔÐ”ûÓÕû”ÔØÐÜ”÷á”ÞÐÞÐÓÒØ”óÒ×Ï”áÕÔß
ÓÒ÷ßû,a ÏÞø Ø”×ÐÚÒÑØÐÝ

ÜÓ”Ð÷á”ÏÑÔá”óÒÔ”Ï×ÕØÕÔöáÕ×ÐøÖÐÞÐ×ÏÓÐÚÒÑØÐÝ
ÏÞø Ø”Ô”ÓöÝ”ÜÓÒÏÒÞÒ×ö

ÓÒ÷ßû ó×”•”ÜÓ”Ý”Ï×öÛ óÒÔ”Ï ×ÕÓÒ÷Õ×Ðø,

”ÜÔÐóÕÞß×öÒÓÒôÐóö”ûÓÕû”ÔØÐ.

µÕ ”Ñ×”áÕ×ÐÐÜÓ”áÒÏÒ××öÝÐÑÑÞÒÏ”áÕ×ÐÛÓÕ÷ÓÕû”ÔÕ×öÓÒØ”óÒ×ÏÕÖÐÐ
ÏÞø

Ü” Ø”×ÑÔÓÙØÖÐÐ,ÑÐÑÔÒóÒÏ”ÜÙÑØ”á ÔÒÝ×”Þ”•ÐÚÒÑØÐó×”ÓóÕÔÐáÕó
á”àÒÏàÐÒ á

ÖÐÞÐ×ÏÓÐÚÒÑØÐÝÓÒ÷ßûàÔÕ×• Ø”×ÐÚÒÑØÐÝÓÒ÷ßû÷ÕóØ”á,
•”ÑÙÏÕÓÑÔáÒ××öÝ

Ñ””ÔáÒÔÑÔáÙúùÙúÔÒÝ×ÐÚÒÑØÙúÏ”ØÙóÒ×ÔÕÖÐú×ÕÙÓ”á×Ò

ÑÔÕ×ÏÕÓÔ”á,×ö×Ò ÏÒÛÑÔáÙúùÐÝº ¹”ÑÑÐÛÑØ”ÛÎÒÏÒÓÕÖÐÐ.
ÏÐÑÑÒÓÔÕÖÐÐ

½ÜÓ”ûÕÖÐø ÓÕû”Ôö. »Ñ×”á×öÒ ÓÒ÷ÙÞßÔÕÔö

Ï”ØÞÕÏöáÕÞÐÑß,”ûÑÙôÏÕÞÐÑßÜ”ÞÙÚÐÞÐ”Ï”ûÓÒ×ÐÒ×Õ:
³ÂÀ

ÑÒóÐ×ÕÓÕÝµÕÙÚ×”-ÐÑÑÞÒÏ”áÕÔÒÞßÑØ”•”Ð×ÑÔÐÔÙÔÕóÒÝÕ×ÐØÐ

Ðó. È”ó”×”Ñ”áÕ (³”ÑØáÕ,1970-1973••.);
Ñ”áÒùÕ×ÐÐ-Ø”×õÒÓÒ×ÖÐÐÜ”

- ºÑÒÑ”ú÷×”ó Ø””ÓÏÐ×ÕÖÐ”××”ó

ÐÑÑÞÒÏ”áÕ×Ðú ÜÓ”ÖÒÑÑ”á ÕÞóÕ÷×”Û ”ûÓÕû”ÔØÐ ÔáÒÓÏ”ÑÜÞÕá×”•”

Ð×ÑÔÓÙóÒ×ÔÕ(ÁÐÒá,1965•.); ºµ´´Ç·-
- ÷ÕÑÒÏÕ×ÐøÝ×ÕÙÚ×”-ÔÒÝ×ÐÚÒÑØ”•”Ñ”áÒÔÕÐ×ÑÔÐÔÙÔÕ

µÒõÔÒóÕà(1970-1973•r.); Â”ÑÙÏÕÓÑÔáÒ××”•”
- •”ÏÐÚ×”Û ×ÕÙÚ×”ÛØ”×õÒÓÒ×ÖÐÐÜÓÒÜ”ÏÕáÕÔÒÞÒÛ

Ù×ÐáÒÓÑÐÔÒÔÕ½ÓóÒ×ÐÐ(¸ÓÒáÕ×,2007•.);
Ð×ôÒ×ÒÓ×”•”

×ÕÙÚ×”ó ÑÒóÐ×ÕÓÒÐ×ôÒ×ÒÓ×”•” õÕØÙÞßÔÒÔÕ½ÓÖÕÝÑØ”•”

•”ÑÙÏÕÓÑÔáÒ××”•”Ù×ÐáÒÓÑÐÔÒÔÕ(¶ÔÒÜÕ×ÕØÒÓÔ,2007r.);

VI ³ÒôÏÙ×ÕÓ”Ï×”Û Ø”×õÒÓÒ×ÖÐÐÜ” ÜÓ”ûÞÒóÕó ÏÐ×ÕóÐØÐ
2008).

á÷ÕÐó”ÏÒÛÑÔáÐøÏÒõ”ÓóÐÓÙÒóöÝÑÓÒÏ(Â”ÓÐÑ-¶ÔÒÜÕ×ÕØÒÓÔ,ÑÒ×ÔøûÓß

ÇÙûÞÐØÕÖÐÐ.Ç” ÔÒóÒÏÐÑÑÒÓÔÕÖÐÐ”ÜÙûÞÐØ”áÕ×Õ21 ×ÕÙÚ×ÕøÓÕû”ÔÕ.
Ð÷

¶ÔÓÙØÔÙÓÕÐ ”ûüÒóÓÕû”Ôö.ÃÐÑÑÒÓÔÕÖÐ”××ÕøÓÕû”ÔÕ
áØÞúÚÕúùÒ•”

Ñ”ÑÔ”ÐÔ
243

ááÒÏÒ×Ðø,ÑÒóÐ•ÞÕá,÷ÕØÞúÚÒ×Ðø,ÑÜÐÑØÕÞÐÔÒÓÕÔÙÓö,
Ñ”ÑÔÕáÞøÒÔ218

×ÕÐóÒ×”áÕ×Ðø,Ð ÏáÙÝÜÓÐÞ”ôÒ×ÐÛ.»ûùÐÛ ”ûüÒó ÓÕû”Ôö

ÑÔÓÕ×ÐÖ,áØÞúÚÕø47ÓÐÑÙ×Ø”á18 ÔÕûÞÐÖ.

»¶µ»ºµ»¸ ¶»Ã¸¹Æ½µ´¸ ¹½¼»·Ä

”ûùÕø ÝÕÓÕØÔÒÓÐÑÔÐØÕÜÓ”ûÞÒóö,
º” ááÒÏÒ×ÐÐ ÏÕÒÔÑø

Ñõ”ÓóÙÞÐÓ”áÕ×öÖÒÞßÐ ÷ÕÏÕÚÐ
”û”Ñ×”áöáÕÒÔÑøÒÒ ÕØÔÙÕÞß×”ÑÔß,

×”áÐ÷×Õ ÜÓÕØÔÐÚÒÑØ”Ò÷×ÕÚÒ×ÐÒ
ÐÑÑÞÒÏ”áÕ×Ðø,ÜÓÒÏÑÔÕáÞÒ×ö

Ü”Þ”ôÒ×Ðø,
×ÕÙÚ×Õø

áö×”ÑÐóöÒ×Õ÷ÕùÐÔÙ.
ÓÕû”Ôö,ÙØÕ÷Õ×ö”Ñ×”á×öÒ

Õ×ÕÞÐÔÐÚÒÑØÐÛ”û÷”Ó ÐÑÑÞÒÏ”áÕ×ÐÛÜ”
º ÜÒÓá”Û•ÞÕáÒ

ÑÜ”Ñ”û×”ÑÔÐ
ÜÓ”áÒÏÒ×

ÓÒ÷ßû”áöÝÑ”ÒÏÐ×Ò×ÐÛÐ Ð÷ÙÚÒ×öáÐÏö
”ÖÒ×ØÒ×ÒÑÙùÒÛ

Ñ”ÒÏÐ×Ò×ÐÛàÔÕ×• ÷ÕóØ”á.ÀØÕ÷Õ×”,ÚÔ”
”ÔØÕ÷”áÔøôÒÞ”×Õ•ÓÙôÒ××öÝ

ÔÒ”ÓÐÐÓÕÑÚÒÔÕÖÐÞÐ×ÏÓÐÚÒÑØÐÝÓÒ÷ßû”áöÝ
”Ñ×”áö Ñ”áÓÒóÒ××”Û

ÓÕ÷ÓÕû”ÔÕ×öá ÔÓÙÏÕÝ́.½. ¼ÐÓ•ÒÓÕÂ.¼.
Ñ”ÒÏÐ×Ò×ÐÛ×Õ ÜÓ”Ú×”ÑÔß

áöáÒÏÒ×ö ÷ÕØ”×ö ÓÕÑÜÓÒÏÒÞÒ×ÐøÙÑÐÞÐÛ
´”ÑÐÞÒáÐÚÕ, Ø”Ô”ÓöÝ

áÐÔØÕóÐÏÞø ÓÕ÷ÞÐÚ×öÝÑÝÒó×Õ•ÓÙôÒ×Ðø
Ñ”ÒÏÐ×Ò×ÐÐ ×ÒÜÓÒÓöá×öóÐ

ÏÒõ”ÓóÕÖÐÛÔÒÞÕû”ÞÔÕ •ÕÛØÐ.º ÓÕû”ÔÕÝ½.´.
ÙÚÒÔ”óÜ”ÜÒÓÒÚ×öÝ

ÐÑÑÞÒÏ”áÕ×”áÞÐø×ÐÒÔÒÝ×”Þ”•ÐÐÐ÷•”Ô”áÞÒ×Ðø,”Ñ×”á×öÝ
¿ØÙàÒáÕ

Ð ÷Õ÷”Ó”á ÖÐÞÐ×ÏÓÐÚÒÑØ”óÑ”ÒÏÐ×Ò×ÐÐ×ÕÜÓ”Ú×”ÑÔß
ÜÕÓÕóÒÔÓ”á

Ü”ÑÔ”ø××öÝ
ÓÒ÷ßûö

Ð ÜÒÓÒóÒ××öÝ×Õ•ÓÙôÒ×ÐøÝ.º”ÜÓ”Ñö ÜÓ”Ú×”ÑÔÐ
ÜÓÐ

ÓÒ÷ßûöÓÕÑÑó”ÔÓÒ×öá ÓÕû”ÔÕÝ½.¸. ¶ÕÓ”ø×Õµ.Ã. ËÒÓûúØÕ.
Ø”×ÐÚÒÑØ”Û

»Ï×ÕØ” ÑÞÒÏÙÒÔ”ÔóÒÔÐÔß,ÚÔ” ÜÓÐóÒ×øÒóöÒÓÕÑÚÒÔö”Ñ×”á×”ó

ÐÏÒÕÞß×”ÛÑÝÒóöÑ”ÒÏÐ×Ò×Ðø.ÇÓÐ”ÖÒ×ØÒ
ûÕ÷ÐÓÙúÔÑø×ÕÓÕÑÑó”ÔÓÒ×ÐÐ ÓÒ÷ßûö÷ÕóÒ×øúÔÑø
ÜÓ”Ú×”ÑÔÐØ”×ÐÚÒÑØÐÝÑ”ÒÏÐ×Ò×ÐÛ×ÒÜÓÒÓöá×öÒáÐÔØÐ

”ÔØÞ”×Ò×ÐÛ”Ñ×”á×öÝ
”ÔÏÒÞß×öóÐ Ø”ÞßÖÒáöóÐáöÑÔÙÜÕóÐûÒ÷ÙÚÒÔÕ

óÒÔ”Ïö ÓÕÑÚÒÔÕ
ÓÕ÷óÒÓ”áÓÒ÷ßûö”Ô×”óÐ×ÕÞß×öÝáÒÞÐÚÐ×.¶ÙùÒÑÔáÙúùÐÒ

”Ñ”ûÒ××”ÑÔÐ
ÙÑÐÞÐÛ á ÓÒ÷ßûÒ×Ò ÙÚÐÔöáÕúÔØ”×ÑÔÓÙØÔÐá×öÒ

ûÙÓÔ”ó.He Ð÷ÙÚÒ×Õ
ÔøôÒÞ”×Õ•ÓÙôÒ××öÝóÙõÔ”áöÝÑ”ÒÏÐ×Ò×ÐÛÑÙÜ”Ó×öó

ÔÕØÐÝÑ”ÒÏÐ×Ò×ÐÛ,×Ò
Ø”×ÖÒ×ÔÓÕÖÐø×ÕÜÓøôÒ×ÐÛá” áÜÕÏÐ×ÕÝÓÒ÷ßûö

ÓÒ÷ßûö.º ”•ÓÕ×ÐÚÒ××öÝ
ÐÑÑÞÒÏ”áÕ×ÜÓ”ÖÒÑÑÐ÷×ÕàÐáÕ×ÐøÖÐÞÐ×ÏÓÐÚÒÑØ”Û

á Ø”Ô”ÓöÝÐ÷ÙÚÕÒÔÑøÐ÷×”Ñ
Ü” Ø”ÞÐÚÒÑÔáÙÞÐÔÒÓÕÔÙÓ×öÝÐÑÔ”Ú×ÐØÕÝ,

Ð÷óÒ×Ò×ÐøÓÕÑÚÒÔ×”ÛÑÝÒóö
Ø”×ÐÚÒÑØ”ÛÓÒ÷ßûö,×Ò ÙÚÐÔöáÕúÔÑø

Ñ”ÒÏÐ×Ò×Ðø ×ÒÔÏÕ××öÝ
×Õ•ÓÙôÒ×ÐøáÐÔØ”áÜ” óÒÓÒÑáÐ×ÚÐáÕ×Ðø

ÓÒ÷ßûöÑÙÚÒÔ”óÐÝ
áÞÐø×ÐÐ×Õ Ð÷×”ÑÜÓ”õÐÞø ”Ñ×”á×öÝ ÓÕ÷óÒÓ”á

Ü” áöû”ÓÙ,ÐÑÑÞÒÏ”áÕ×Ðú
”ÔØÞ”×Ò×ÐÛ»· ×”óÐ×ÕÞÕ,a ÔÕØôÒÏÕ××öÝ

ÔÒÝ×”Þ”•ÐÚÒÑØÐÝÜÓ”ÖÒÑÑ”á
”û”Ñ×”áÕ×Ðú ÜÓÐóÒ×Ò×Ðø”ÜÔÐóÕÞß×öÝ

Ñ”ÒÏÐ×Ò×ÐÛ.
Ð÷•”Ô”áÞÒ×ÐøÓÕÑÑóÕÔÓÐáÕÒóöÝÓÒ÷ßû”áöÝ

óÒÔ”Ïö ÐÑÑÞÒÏ”áÕ×ÐøÓÕÑÚÒÔÕ×Õ
·ÕØÐó”ûÓÕ÷”ó,ÑÙùÒÑÔáÙúùÐÒ

×ÒÑÙùÒÛÑÜ”Ñ”û×”ÑÔÐ

ÜÓ”Ú×”ÑÔß×Ò Ü”÷á”ÞøúÔ ÏÕÔßÜ”Þ×Ùú ”ÖÒ×ØÙ
Ð, á ÚÕÑÔ×”ÑÔÐ,ÏÞø óÙõÔ”áöÝ

ÔøôÒÞ”×Õ•ÓÙôÒ××öÝÓÒ÷ßû”áöÝÑ”ÒÏÐ×Ò×ÐÛ
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Ø”×ÐÚÒÑØÐÝÑ”ÒÏÐ×Ò×ÐÛûÙÓÐÞß×öÝÔÓÙû ÖÐÞÐ×ÏÓÐÚÒÑØÐÝÑ”ÒÏÐ×Ò×ÐÛ r=R ztg@ (ÓÐÑ.1). (6)
×ÕÑ”Ñ×öÝàÔÕ×•.ÇÓÐóÒ×Ò×ÐÒÜÓÐ×øÔöÝóÒÔ”Ï”á ÜÓÐáÒÏÒÔØÑ×ÐôÒ×Ðú

¾×ÕÚÒ×ÐÒ 0 = 0,84 ÔÕØÐóôÒ, ØÕØÐ ÏÞø
ÓÕÑÚÒÔ×”Û×ÒÑÙùÒÛÑÜ”Ñ”û×”ÑÔÒÛýÔÐÝÐ÷ÏÒÞÐÛ. Ø”ýõõÐÖÐÒ×ÔÕ ÜÓÐ×øÔ”

ºÔ”ÓÕø•ÞÕáÕÜ”ÑáøùÒ×ÕÐÑÑÞÒÏ”áÕ×Ðú÷ÕØ”×ÕÓÕÑÜÓÒÏÒÞÒ×Ðø ÖÐÞÐ×ÏÓÐÚÒÑØ”•”Ñ”ÒÏÐ×Ò×Ðø.

×Õ•ÓÙ÷ØÐÜ” áÐÔØÕóØ”×ÐÚÒÑØ”ÛÖÐÞÐ×ÏÓÐÚÒÑØ”ÛÓÒ÷ßûÑÙÚÒÔ”óÏ”ÜÙÑØ”á
Ð Ü”ÑÕÏ”Øá Ñ”ÒÏÐ×Ò×ÐÐ.¾ÕØ”×ÓÕÑÜÓÒÏÒÞÒ×ÐøÙÑÐÞÐÛÜ” áÐÔØÕóÐÏÒÕÞß×”Û Piz 2R:
Ø”×ÐÚÒÑØ”ÛÓÒ÷ßûö”ÜÓÒÏÒÞÒ×ÑÐÑÜ”Þß÷”áÕ×ÐÒóóÒÔ”ÏṌ . A. ¼ÐÓ•ÒÓÕ,
ÙÚÐÔöáÕúùÒ•”Ø”×ÒÚ×”ÒÊ´¶È» ×ÒÜÓÒÓöá×öÝáÐÔØ”á,Ü”ÏáÒÓôÒ××öÝ
ÏÒõ”ÓóÕÖÐøóÑÏáÐ•Õ Ð÷•ÐûÕ.ÇÓÐ”ÜÓÒÏÒÞÒ×ÐÐÜÒÓÒóÒùÒ×ÐÛáÐÔØ”á

ÙÚÔÒ×”×ÕÞÐÚÐÒ”ÑÒáöÝ÷Õ÷”Ó”áóÒôÏÙ áÐÔØÕóÐ,Ø”Ô”ÓöÒá”÷×ÐØÕúÔÜÓÐ †•

ÔÓÒÙ•”Þß×”óÜÓ”õÐÞÒ×ÕÓÒ÷ØÐáÑÞÒÏÑÔáÐÒÜ”ÜÒÓÒÚ×öÝÏÒõ”ÓóÕÖÐÛÔÒÞÕ
×ÐÜÜÒÞø óÙõÔö. Ç”ÞÙÚÒ×” ÏÐõõÒÓÒ×ÖÐÕÞß×”ÒÙÓÕá×Ò×ÐÒ÷ÕØ”×Õ

ÓÕÑÜÓÒÏÒÞÒ×Ðø”ÑÒá”ÛÑÐÞöÜ” áöÑ”ÔÒ×ÕÓÒ÷ØÐº Ñ”ÒÏÐ×Ò×ÐÐÔÐÜÕ<<û”ÞÔ-

•ÕÛØÕ"ÏÞø û”ÞÔÕÜÒÓÒóÒ××”•”Ü”ÜÒÓÒÚ×”•”ÑÒÚÒ×ÐøáÐÏÒ

0"(z)+ (z)0"(2)- º 0(2)=� , (1)
a ÏÞø Ñ”ÒÏÐ×Ò×ÐøÔÐÜÕ<ÑÔøôØÕ"-

0"(2)+y'(2)y-'(2)?"(2)- (2)
º þ·´É ÙÓÕá×Ò×ÐøÝQ(2) - ”ÑÒáÕøÑÐÞÕ,ÏÒÛÑÔáÙúùÕøá ÑÒÚÒ×ÐÐz

(ÓÐÑ1); - Ü”Þ×Õø”ÑÒáÕø×Õ•ÓÙ÷ØÕÑ”ÒÏÐ×Ò×ÐÐ;̧ä Ð - ó”ÏÙÞÐ

ÙÜÓÙ•”ÑÔÐóÕÔÒÓÐÕÞÕû”ÞÔÕÐ •ÕÛØÐ;Fi(z)Ð F2(z) ÜÞ”ùÕÏÐ Ü”ÜÒÓÒÚ×”•”

ÑÒÚÒ×ÐøÔÒÞÕ,Ñ””ÔáÒÔÑÔáÒ××”,û”ÞÔÕÐ •ÕÛØÐá ÑÒÚÒ×ÐÐ Y(2) Ð Y(0) -

áÒÞÐÚÐ×ö,ÝÕÓÕØÔÒÓÐ÷ÙúùÐÒÜ”ÏÕÔÞÐá”ÑÔßáÐÔØ”áû”ÞÔÕÐ •ÕÛØÐá ÑÒÚÒ×ÐøÝ 2R

Ðz=0.

ÇÓÐ ¸ - 22 Ð - •ç (Ø”ýõõÐÖÐÒ×ÔöÇÙÕÑÑ”×ÕóÕÔÒÓÐÕÞÕ,
Ñ””ÔáÒÔÑÔáÒ××”,û”ÞÔÕÐ •ÕÛØÐ)Ü”ÞÙÚÒ×öáöÓÕôÒ×Ðø

¹ÐÑ.1.¶ÝÒóÕØ”×ÐÚÒÑØ”•”ÓÒ÷ßû”á”•”Ñ”ÒÏÐ×Ò×Ðø

-- + (R?_r2)IT ÙÑÞ”áÐøÏÞø ×ÒÐ÷áÒÑÔ×”ÛõÙ×ØÖÐÐQ(z) ÑÞÒÏÙúùÐÒ:(3) ÂÓÕ×ÐÚ×öÒ

ÜÓÐ
Y(2)=(IE)-' R2(R? 2 Soofrt?)-I z=0 2(0)= ;; - Q(µ)=@. (7)+ (4)

ÀÓÕá×Ò×Ðø(1) Ð (2) Ñ•ÓÕ×ÐÚ×öóÐÙÑÞ”áÐøóÐ(7)ÓÒàÒ×öÚÐÑÞÒ××öó

F.(z)= ) ; r2 (5) óÒÔ”Ï”ó.
ÃÞø ÜÓÕØÔÐÚÒÑØ”•”ÜÓÐóÒ×Ò×Ðø ÏÕÞß×ÒÛàÒÛýØÑÜÒÓÐóÒ×ÔÕÞß×”Û

•ÏÒ to - ÓÕû”ÚÕøáöÑ”ÔÕáÐÔØÕ;” - Ù•”Þ ÜÓ”õÐÞøÓÒ÷ßûö;
ÜÓ”áÒÓØÐÜ”ÞÙÚÒ××öÝ÷ÕáÐÑÐó”ÑÔÒÛÐÑÝ”Ï×öóÐ ÏÕ××öóÐ ÏÞø ÓÒàÒ×Ðø

ÙÓÕá×Ò×ÐÛ(1) Ð (2) Ü”ÑÞÙôÐÞÐÓÕ÷óÒÓö÷ÕóØ”áöÝØ”×ÐÚÒÑØÐÝÓÒ÷ßû”áöÝ
10 11
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Ñ”ÒÏÐ×Ò×ÐÛûÙÓÐÞß×öÝÔÓÙûÜ” Â»¶· 5286-75 <¾ÕóØÐÏÞø ûÙÓÐÞß×öÝ
ÔÓÙû".

º ÔÕûÞ.1 2 ÜÓÐáÒÏÒ×öÏÕ××öÒ,ÝÕÓÕØÔÒÓÐ÷ÙúùÐÒÓÕÑÜÓÒÏÒÞÒ×ÐÒ
×Õ•ÓÙ÷ØÐÜ” áÐÔØÕóÓÒ÷ßûöÏÞø àÐÓ”Ø” ÜÓÐóÒ×øÒóöÝ÷ÕóØ”áÔÐÜÕ¾µ-95
¾ÌI-146, ÓÕÑÑÚÐÔÕ××öÒÏÞø ÑÝÒó×Õ•ÓÙôÒ×Ðø"û”ÞÔ-•ÕÛØÕ"(áÚÐÑÞÐÔÒÞÒ)Ð
<<ÑÔøôØÕ"(á÷×ÕóÒ×ÕÔÒÞÒ).½×ÕÞ”•ÐÚ×öÒÓÒ÷ÙÞßÔÕÔöÜ”ÞÙÚÒ×ö ÏÞø áÑÒÝ
”ÑÔÕÞß×öÝÔÐÜ”ÓÕ÷óÒÓ”á÷ÕóØ”áÜ” Â»¶· 5286-75. ¹ÕÑÚÒÔ×öÒÏÕ××öÒ
Ü”ØÕ÷öáÕúÔ,ÚÔ”×Õ•ÓÙ÷ØÕÜ” áÐÔØÕóØ”×ÐÚÒÑØ”ÛÓÒ÷ßûöÔÕØôÒ, ØÕØ ÏÞø
ÖÐÞÐ×ÏÓÐÚÒÑØ”Û,ÓÕÑÜÓÒÏÒÞøÒÔÑø×ÒÓÕá×”óÒÓ×”.µÕÐû”ÞßàÙú×Õ•ÓÙ÷ØÙ,ØÕØ
ÜÓÕáÐÞ”,á”ÑÜÓÐ×ÐóÕúÔáÐÔØÐ,ÓÕÑÜ”Þ”ôÒ××öÒº û”ÞßàÒó ”Ñ×”áÕ×ÐÐ
Ø”×ÙÑÕ.

¶ ÙáÒÞÐÚÒ×ÐÒóÏÐÕóÒÔÓÕÑ”ÒÏÐ×Ò×ÐøóÕØÑÐóÕÞß×Õø×Õ•ÓÙ÷ØÕ×Õ
Ü”ÑÞÒÏ×ÐÛ áÐÔ”Ø Ñ×ÐôÕÒÔÑø, ÐóÒÒÔóÒÑÔ” û”ÞÒÒ ÓÕá×”óÒÓ×”Ò
ÓÕÑÜÓÒÏÒÞÒ×ÐÒÙÑÐÞÐÛ.þÔ” øáÞÒ×ÐÒ”ûüøÑ×øÒÔÑøÔÒó,ÚÔ”ÜÓÐ×ÕÞÐÚÐÐ

”ÔáÒÓÑÔÐø×ÐÜÜÒÞÒ×ÒÑØ”ÞßØ”á”÷ÓÕÑÔÕúÔÜ”ÜÒÓÒÚ×öÒÏÒõ”ÓóÕÖÐÐ́, ØÕØ
ÑÞÒÏÑÔáÐÒ,”ÑÒáöÒ÷Õ÷”ÓöóÒôÏÙ áÐÔØÕóÐ.º TO ôÒ áÓÒóø÷×ÕÚÐÔÒÞß×”

ÙóÒ×ßàÕúÔÑø”ÑÒáöÒÏÒõ”ÓóÕÖÐÐÔÒÞÕóÙõÔö ×ÐÜÜÒÞø.
·ÕûÞÐÖÕ1

¹ÕÑÜÓÒÏÒÞÒ×ÐÒ×Õ•ÓÙ÷ØÐÜ” áÐÔØÕóÓÒ÷ßûö÷ÕóØÕ¾µ-95

N áÐÔØÕ 2 3 4 5 6 I

0,0127 0,0140 0,0166 0,0204 0,0258 0,0328 0,0420
ºÒÞÐÚÐ×Õ0,0688 0,0592 0,0528 0,0494 0,0482 0,0492 0,0520

×Õ•ÓÙ÷ØÐ
(á ÚÕÑÔøÝ 8 9 10 11 12 13 14

0,0536 0,0682 0,0865 0,1090 0,1367 0,1704 0,2113
0,0566 0,0634 0,0720 0,0832 0,0970 0,1138 0,1344

·ÕûÞÐÖÕ2
¹ÕÑÜÓÒÏÒÞÒ×ÐÒ×Õ•ÓÙ÷ØÐÜ” áÐÔØÕóÓÒ÷ßûö÷ÕóØÕ¾ÌI-146

N áÐÔØÕ 1 2 3 4 5 6 7 8 9

0,0197 0,02050,02220,02460,0275 0,03120,0356 0,0398 0,0459
ºÒÞÐÚÐ×Õ0,0425 0,04180,04170,0420 0,0427 0,04410,0458 0,04810,0512
×Õ•ÓÙ÷ØÐ10 11 12 13 14 15 16 17(á ÚÕÑÔøÝ

0,0540 0,0622 0,07150,0821 0,0931 0,1066 0,1228 0,1407
0,0547 0,0590 0,0640 0,0696 0,07610,0833 0,09180,1010
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ÃÞøÜÓ”áÒÓØÐÜ”ÞÙÚÒ××öÝ÷ÕáÐÑÐó”ÑÔÒÛÜÓ”áÒÏÒ×öýØÑÜÒÓÐóÒ×Ôö×Õ

ÔÓÒÝØ”óÜÞÒØÔÕÝûÙÓÐÞß×öÝ÷ÕóØ”á ÔÐÜÕ3Y-155. µÕ ×ÕÓÙô×öÝ
Ü”áÒÓÝ×”ÑÔøÝóÙõÔ á×ÙÔÓÒ××ÐÝÜ”áÒÓÝ×”ÑÔøÝ×ÐÜÜÒÞÒÛûöÞÐ ×ÕØÞÒÒ×ö

ÔÒ×÷”ÏÕÔÚÐØÐ.ÇÞ”Ô×” ÑáÐ×ÚÒ××öÒØ”ó•ÞÒØÔö÷ÕóØ”á Ñ Ü”ó”ùßú

ÑÜÒÖÐÕÞß×öÝÜÞÕáÕúùÐÝ÷ÕÝáÕÔ”áÓÕÑÔø•ÐáÕÞÐÑß×ÕÙ×ÐáÒÓÑÕÞß×”ÛóÕàÐ×Ò
ÀMM-50. ¹Ò•ÐÑÔÓÕÖÐøÑÐ•×ÕÞ”áÔÒ×÷”ÏÕÔÚÐØ”áÜ”ØÕ÷ÕÞÕ,ÚÔ”ÐóÒÒÔóÒÑÔ”

ÜÓÐÒóÞÒó”ÒÑ”áÜÕÏÒ×ÐÒÓÕÑÚÒÔ×öÝ ýØÑÜÒÓÐóÒ×ÔÕÞß×öÝÏÕ××öÝ
(ÓÕÑÝ”ôÏÒ×ÐÒ×ÒÜÓÒáöàÕÞ”5. ..8%).

´÷ ÙÑÞ”áÐÛ Ñ”áóÒÑÔ×”ÑÔÐÏÒõ”ÓóÕÖÐÐ ÏÞø Ñ”ÒÏÐ×Ò×ÐÛ Ñ
”ÔØÞ”×Ò×ÐøóÐÓÕ÷óÒÓ”áÓÒ÷ßûöÜ”ÞÙÚÒ×öÏÐõõÒÓÒ×ÖÐÕÞß×öÒÙÓÕá×Ò×Ðø
ÓÕÑÜÓÒÏÒÞÒ×Ðø×Õ•ÓÙ÷ØÐÜ” áÐÔØÕóÑÞÒÏÙúùÒóáÐÏÒ:

Q"(z) -1 (2)0/(2)-- B(2)r--(2)Q(2)=+/k1)//(2), (8)

Q"(2)+7 (2))-1

=-QE2F2(2)I(2)I'+(k+1)/((). (9)

º (8),(9)Ø”ýõõÐÖÐÒ×ÔöØÐ ÝÕÓÕØÔÒÓÐ÷ÙúÔ”ÔØÞ”×Ò×Ðø,Ñ””ÔáÒÔÑÔáÒ××”,

Ø”×ÙÑ×”ÑÔÐÐ àÕ•Õ, Ø”Ô”ÓöÒ”ÜÓÒÏÒÞøúÔÑøÐ÷ áöÓÕôÒ×ÐÛAØ(z)= zz;;

As(z)= Az, ÏÏÒ Ak(z)u As(z)- ”ÑÒáöÒ÷Õ÷”Óö ÑÒÚÒ×ÐÐz ÓÒ÷ßûö,

”ûÓÕ÷”áÕ××öÒ÷ÕÑÚÒÔ”ÔØÞ”×Ò×ÐÛØ”×ÙÑ×”ÑÔÐ ÓÕ÷×ÐÖöàÕ•”á û”ÞÔÕ
•ÕÛØÐ.

ÀÓÕá×Ò×Ðø(8) Ð (9) Ñ•ÓÕ×ÐÚ×öóÐÙÑÞ”áÐøóÐ(7)ûöÞÐ ÐÑÜ”Þß÷”áÕ×ö
ÏÞø ”ÜÓÒÏÒÞÒ×Ðø”ÜÔÐóÕÞß×öÝ”ÔØÞ”×Ò×ÐÛ,”ûÒÑÜÒÚÐáÕúùÐÝÓÕáÒ×ÑÔá”
×”ÓóÕÞß×öÝ×ÕÜÓøôÒ×ÐÛ ÜÒÓÒóÒ××öÝÜ”ÜÒÓÒÚ×öÝÑÒÚÒ×ÐøÝ×ÐÜÜÒÞø,

T.e.Q(2)/F(z)= a const.´÷ ýÔ”•” ÙÑÞ”áÐøÏÞø Ñ”ÒÏÐ×Ò×ÐøÔÐÜÕ<ûûÞÔ-

•ÕÛØÕ"Ü”ÞÙÚÒ×”

Ak(2)= o(2TERtgq) 1/R2 en(R- R1 ztg ))(R - RI

(R- R1 ztg ))1(R+ R1)1- 2Þ”[Ù(2)(R ztgo)- (/0)R

a ÏÞø Ñ”ÒÏÐ×Ò×ÐøÔÐÜÕÑÔøôØÕ"-
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4:(2)=� (2ERgQ))//R )In(R+R+ztg)/R-R)/R-R

-Q27ERigo)In(R+R

_2Þ”[)(2)(R+zigg)-7/0)R[ IgP -

½×ÕÞ”•ÐÚ×öó”ûÓÕ÷”óÏÞø ýÔ”ÛôÒ ÖÒÞÐ×ÕÛÏÒ×Õ÷ÕØ”×”óÒÓ×”ÑÔß
Ð÷óÒ×Ò×ÐøÓÕ÷×ÐÖöàÕ•”á ×ÐÜÜÒÞø óÙõÔö As(z). ´÷ (8)Ð (9) ûöÞÐ

”ÜÓÒÏÒÞÒ×öÔÕØôÒ”ÜÔÐóÕÞß×öÒ”ÔØÞ”×Ò×ÐøAk(z) As(z) ÏÞø
”ûÒÑÜÒÚÒ×ÐøÓÕá×”óÒÓ×”•”ÓÕÑÜÓÒÏÒÞÒ×Ðø×Õ•ÓÙ÷ØÐÜ” áÐÔØÕó,Ø”•ÏÕ
2�(2)=2/ , a ÔÕØôÒÙÑÞ”áÐøÓÕáÒ×ÑÔáÕÏÕáÞÒ×ÐÛ×Õ û”Ø”áöÝ
Ü”áÒÓÝ×”ÑÔøÝáÐÔØ”á.

·ÓÒÔßø•ÞÕáÕÜ”ÑáøùÒ×ÕÐÑÑÞÒÏ”áÕ×Ðú×ÕÜÓøôÒ××”•” Ñ”ÑÔ”ø×Ðø
Ñ”ÒÏÐ×Ò×ÐÛÔÐÜÕ"×ÐàÒÞß-óÙõÔÕ"ÑÙÜ”Ó×”ó ÙÑÔÙÜ”óÜÓÐÑ”áóÒÑÔ×”ó
á”÷ÏÒÛÑÔáÐÐÙÑÐÞÐø÷ÕÔøôØÐá×Òà×ÒÛ×Õ•ÓÙ÷ØÐ.Ç”ØÕ÷Õ×”,ÚÔ” ýÔÐÝ
Ñ”ÒÏÐ×Ò×ÐøÝó”ôÒÔûöÔßÐÑÜ”Þß÷”áÕ×”ÜÓÐóÒ×øÒó”ÒÏÞø ÖÐÞÐ×ÏÓÐÚÒÑØ”Û
ÓÒ÷ßûö áöÓÕôÒ×ÐÒ Ø”ýõõÐÖÐÒ×ÔÕ ”Ñ×”á×”Û ×Õ•ÓÙ÷ØÐ
ce- 1M/(1ó •ÏÒ 1M,1H, Ñ””ÔáÒÔÑÔáÒ××”

Ø”ýõõÐÖÐÒ×ÔöÜ”ÏÕÔÞÐá”ÑÔÐóÙõÔö, ×ÐÜÜÒÞø º´·Á»º. ÃÞø ÓÕÑÚÒÔÕTH
×ÐÜÜÒÞøÑ Ø”×ÐÚÒÑØ”ÛÓÒ÷ßû”Û(ÓÐÑ.1) ÐÑÜ”Þß÷”áÕ×”áöÓÕôÒ×ÐÒ

- fdz/FH(2),Ð÷Ø”Ô”Ó”•” Ü”ÞÙÚÒ×”

_1
tgo)en(R_Ôá+ Htgo/K,+re)/(4Ôá -Ôá), (10)

ÃÞø ×ÐÜÜÒÞøûÒ÷ ”ÔáÒÓÑÔÐøÜ”ÞÙÚÒ×” = I TER,(R+ Htgo),
Ø”Ô”Ó”ÒÜÓÐtg@=0 ÏÕÒÔÜÓÐóÒ×øÒó”Òá ÓÕÑÚÒÔÕÝáöÓÕôÒ×ÐÒÏÞø
ÖÐÞÐ×ÏÓÐÚÒÑØ”•”Ñ”ÒÏÐ×Ò×Ðø.Ç”ØÕ÷Õ×”,ÚÔ”á” áÑÒÝÑÞÙÚÕøÝÜÓÐ×øÔöÒ×Õ
ÜÓÕØÔÐØÒÓÕÑÚÒÔ×öÒ÷×ÕÚÒ×ÐøÕÒ÷×ÕÚÐÔÒÞß×”ÜÓÒáöàÕúÔ(á1,3...1,5ÓÕ÷Õ)
ÓÒØ”óÒ×ÏÙÒóöÒÜ” ÜÓÒÏÞÕ•ÕÒó”ÛóÒÔ”ÏÐØÒÙÔ”Ú×Ò××öÒáÒÞÐÚÐ×öýÔ”•”
ÜÕÓÕóÒÔÓÕ,áÑÞÒÏÑÔáÐÒÚÒ•”×Ò”û”Ñ×”áÕ××”÷ÕáöàÕÒÔÑøÓÕÑÚÒÔ×Õø×Õ•ÓÙ÷ØÕ
á Ñ”ÒÏÐ×Ò×ÐÐ.

ÃÞø Ø”óÜÒ×ÑÕÖÐÐÜÒÓÒØ”Ñ”áº ÓÒ÷ßûÒ”û”Ñ×”áÕ×Õ×Ò”ûÝ”ÏÐó”ÑÔß
ÙáÒÞÐÚÒ×Ðøó”óÒ×Ô”á ÷ÕÔøôØÐÐ ÓÒØ”óÒ×Ï”áÕ×öÑÞÒÏÙúùÐÒáÒÞÐÚÐ×ö
×ÕÜÓøôÒ×ÐÛá àÒÛØÒ×ÐÜÜÒÞøÜÓÐ÷ÕÔøôØÒÑ”ÒÏÐ×Ò×Ðø:

- ÏÞø ÞÒ•ÐÓ”áÕ××öÝÑÔÕÞÒÛ: (0,60...0,65)os;;;

ÏÞø Ù•ÞÒÓ”ÏÐÑÔöÝÑÔÕÞÒÛ:»÷m -- (0,70...0,75)os,

•ÏÒ - ÜÓÒÏÒÞÔÒØÙÚÒÑÔÐóÕÔÒÓÐÕÞÕ×ÐÜÜÒÞø.

ÇÓÐáÒÏÒ×ÔÕØôÒóÒÔ”ÏÓÕÑÚÒÔÕáÐûÓÕÖÐ”××”ÛÑ”ÑÔÕáÞøúùÒÛá×Òà×ÒÛ
×Õ•ÓÙ÷ØÐ ÓÒ÷ßû”áöÝÑ”ÒÏÐ×Ò×ÐøÝØ”Þ”×× àÔÕ×•ÑÐÑÜ”Þß÷”áÕ×ÐÒó
•ÞÕá×öÝ(×”ÓóÕÞß×öÝ)õÙ×ØÖÐÛ.ÃÞø ÓÕÑÚÒÔÕýÔ”Û×Õ•ÓÙ÷ØÐÜ”ÞÙÚÒ×”
áöÓÕôÒ×ÐÒ

Ð =cozrab-1 Di pisyi sin pix/c,
i=1

•ÏÒ cosot+ cos2@t-(a,+ B,)cos p,t/l--oopp,1/c)

1/o =1-@lp?, =1- 4@2/p2,
(0,58-0,25cp,- -1 -1 2 _11-1D2 - sin 2lpic +MM sin pilc

a ÏÞø óÙõÔö - ýÔÐÝáöÓÕôÒ×ÐøÝ

ÑÔÒÓô×ø; ÚÕÑÔ”ÔÕ

óÕÔÒÓÐÕÞÒÑÔÒÓô×ø; ÏÞÐ×Õ
AM==2ÞERtg)I' Rä+HigD/R.),//R-R-- tigp)(R+RY).(11) óÕÑÑÕ,ÜÓÐÑ”ÒÏÐ×Ò××Õø

óÒÝÕ×Ð÷óÕÜÓÐá”ÏÕ;a,b -

ÏÞÐ×ÕØÓÐá”àÐÜÕ).
14

Ñ”ûÑÔáÒ××öÝ

Ø
ÜÞÒÚÐ

ÚÕÑÔ”ÔÕáö×ÙôÏÒ××öÝ Ø”ÞÒûÕ×ÐÛØ”×ÖÕ
Ø”ÞÒûÕ×ÐÛ;Ñ - ÑØ”Ó”ÑÔß÷áÙØÕ

ÑÔÒÓô×ø;m - óÕÑÑÕÒÏÐ×ÐÖöÏÞÐ×ö ÑÔÒÓô×ø;
Ø”×ÖÙÑÔÒÓô×ø;I - ÓÕÏÐÙÑØÓÐá”àÐÜÕ
ûÕÞÕ×ÑÐÓÕÑÔÕ×ØÕ-ØÕÚÕÞØÐ;=rllk (lk -
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³ÕØÑÐóÕÞß×Õø×Õ•ÓÙ÷ØÕ×ÕØ”×ÖÒÑÔÒÓô×øÓÕá×Õ

max -- Ef (ÏÐ* / xx)x= ” -- Ef o2rab -1 D?pizy.,
i=l

•ÏÒ ÜÞ”ùÕÏß Ü”ÜÒÓÒÚ×”•”ÑÒÚÒ×ÐøÑÔÒÓô×ø.

¶ÓÕá×ÐÔÒÞß×öÒÓÕÑÚÒÔöÜ”ØÕ÷ÕÞÐ,ÚÔ” óÕØÑÐóÕÞß×öÒ÷×ÕÚÒ×Ðø

ÏÐ×ÕóÐÚÒÑØÐÝÑ”ÑÔÕáÞøúùÐÝÜ” ÜÓÐóÒ×øÒóöóõ”ÓóÙÞÕó 1,5...2,0ÓÕ÷Õ
ÜÓÒáöàÕúÔ ÷×ÕÚÒ×ÐÒýÔ”Û ôÒ ×Õ•ÓÙ÷ØÐ,×ÕÛÏÒ××”ÒÜ” ÜÓÒÏÞÕ•ÕÒó”Û
óÒÔ”ÏÐØÒ.

º ÚÒÔáÒÓÔ”Û•ÞÕáÒÜÓÐáÒÏÒ×öÓÒ÷ÙÞßÔÕÔöÐÑÑÞÒÏ”áÕ×ÐøÜ”

”ÜÓÒÏÒÞÒ×ÐúÔÒ”ÓÒÔÐÚÒÑØÐÝØ”ýõõÐÖÐÒ×Ô”áØ”×ÖÒ×ÔÓÕÖÐÐ×ÕÜÓøôÒ×ÐÛá”
áÜÕÏÐ×ÕÝÖÐÞÐ×ÏÓÐÚÒÑØ”ÛØ”×ÐÚÒÑØ”ÛÓÒ÷ßû×ÕÜÓÐóÒÓÒÑ”ÒÏÐ×Ò×ÐÛ

×ÕÑ”Ñ×öÝàÔÕ×• ÷ÕóØ”áÃÈ¿ ûÙÓÐÞß×öÝÔÓÙû.µÕÜÓøôÒ×Ðøá” áÜÕÏÐ×ÕÝ
ÓÒ÷ßûö ÔÒ”ÓÒÔÐÚÒÑØÐÒØ”ýõõÐÖÐÒ×ÔöØ”×ÖÒ×ÔÓÕÖÐÐ”ÜÓÒÏÒÞøÞÐÜÓÐ
ÐÑÑÞÒÏ”áÕ×ÐÐÜÓ”÷ÓÕÚ×öÝÇÈ»¶Á´É ó”ÏÒÞÒÛ ”ÜÔÐÚÒÑØÐóóÒÔ”Ï”ó
õ”Ô”ÙÜÓÙ•”ÑÔÐ.µÕ Ü”ÞøÓÐ÷ÕÖÐ”××”-ÜÓ”ÒØÖÐ”××ÙÑÔÕ×”áØÒÇÇÀ-7
ºÄ¿ºÈ¿È´ ”ûùÙú ØÕÓÔÐ×ÙÜ”Þ”Ñ ÝÕÓÕØÔÒÓÓÕÑÜÓÒÏÒÞÒ×Ðø×ÕÜÓøôÒ×ÐÛ,a
ÔÕØôÒÜÓ”á”ÏÐÞÐõ”Ô”•ÓÕõÐÓ”áÕ×ÐÒó”ÏÒÞÒÛ.ºÒÞÐÚÐ×Ù×ÕÜÓøôÒ×Ðø
”ÔÏÒÞß×öÝ Ô”ÚØÕÝó”ÏÒÞÐ ”ÜÓÒÏÒÞøÞÐ×Õ Ø””ÓÏÐ×ÕÔ×”-ÑÐ×ÝÓ”××”ó
Ü”ÞøÓÐóÒÔÓÒÁ¶Ç-6. Ç”Þ×”Ò ×ÕÜÓøôÒ×ÐÒá” áÜÕÏÐ×ÒáÐÔØÕ×ÐÜÜÒÞø

×ÕÝ”ÏÐÞÐÜ” õ”ÓóÙÞÒ •ÏÒ Op - ×ÕÜÓøôÒ×ÐÒÜÓÐ”ÑÒá”ó

ÓÕÑÔøôÒ×ÐÐ×ÐÜÜÒÞø;»Ð - ×ÕÜÓøôÒ×ÐÒÓÕÑÔøôÒ×Ðø”Ô Ð÷•ÐûÕáÐÔØÕ,

ÓÕÑÜ”Þ”ôÒ××”•”×ÕÏ áÜÕÏÐ×”Û;»Ñô - ×ÕÜÓøôÒ×ÐÒÑôÕÔÐø»· Ð÷•ÐûÕáÐÔØÕ,

ÓÕÑÜ”Þ”ôÒ××”•”Ü”Ï áÜÕÏÐ×”Û; ×”óÒÓáÜÕÏÐ×ö.¶ ÙÚÒÔ”ó÷×ÕÚÒ×ÐÛýÔÐÝ

×ÕÜÓøôÒ×ÐÛÜ”ÞÙÚÒ×”
I

ÐÞÐ

º ÐÔ”•ÒÜ”ÞÙÚÒ×öáöÓÕôÒ×Ðø

opi/o×i; =ou/@a-on-1 »Ñô _on).

º”÷ó”ô×”ÑÔß ÐÑÜ”Þß÷”áÕ×ÐøýÔÐÝ ÷ÕáÐÑÐó”ÑÔÒÛÃÈ¿ ÓÕÑÚÒÔÕ

Ñ”ÑÔÕáÞøúùÐÝÐ ÑÙóóÕÓ×öÝ×ÕÜÓøôÒ×ÐÛº» áÜÕÏÐ×ÕÝÓÒ÷ßûö×ÐÜÜÒÞø

×Õ•ÓÙôÒ××”ó Ñ”ÒÏÐ×Ò×ÐÐÜÓ”áÒÓÒ×ÕÜÓÐ ”ÜÔÐÚÒÑØ”óÐÑÑÞÒÏ”áÕ×ÐÐ

×ÕÜÓøôÒ××”•”Ñ”ÑÔ”ø×ÐøÑÜÒÖÐÕÞß×öÝó”ÏÒÞÒÛÓÒ÷ßû”á”•”Ñ”ÒÏÐ×Ò×Ðø

×ÕÑ”Ñ×öÝàÔÕ×•.Ã”ØÕ÷Õ×Õá”÷ó”ô×”ÑÔß÷ÕóÒ×öÔÓÙÏ”ÒóØ”•””ÜÓÒÏÒÞÒ×Ðø

×ÕÜÓøôÒ×ÐÛº» áÑÒÝáÜÕÏÐ×ÕÝáÒÑßóÕÑÞ”ô×öÝ Ð÷•”Ô”áÞÒ×ÐÐ

ó×”•”áÐÔØ”áöÝó”ÏÒÞÒÛÐ÷ÙÚÒ×ÐÒó×ÕÜÓøôÒ××”•”Ñ”ÑÔ”ø×ÐøÑÓÕá×ÐÔÒÞß×”

ÜÓ”ÑÔ”Ûó”ÏÒÞÐ, Ñ”ÑÔ”øùÒÛÐ÷”Ï×”•” áÐÔØÕÐ ÏáÙÝÜÓÐóöØÕúùÐÝØ×ÒóÙ

áÜÕÏÐ×Ü”Þ×”•” ÜÓ”õÐÞø.Ç” ÏÕ××öó ýÔ”•” ýØÑÜÒÓÐóÒ×ÔÕ”ÜÓÒÏÒÞøúÔÑø

Ø”ýõõÐÖÐÒ×Ôö×ÕÜÓøôÒ×ÐÛÑ”ÒÏÐ×Ò×Ðø. Ü”ÑÞÒÏÙúùÒó,ÜÓÐÐ÷áÒÑÔ×”ó

÷ÕØ”×ÒÓÕÑÜÓÒÏÒÞÒ×Ðø×Õ•ÓÙ÷ØÐÜ” áÐÔØÕóÓÒ÷ßûö,ÙÑÔÕ×”áÞÒ××”ó

ÔÒ”ÓÒÔÐÚÒÑØÐÐÞÐ×Õ”Ñ×”áÒÔÒ×÷”óÒÔÓÐÓ”áÕ×Ðø×ÕÔÙÓ×öÝ”ûÓÕ÷Ö”á,Ü”

áöáÒÏÒ××”Û õ”ÓóÙÞÒ Ñ ÐÑÜ”Þß÷”áÕ×ÐÒóÜ”ÞÙÚÒ××öÝ ÷×ÕÚÒ×ÐÛ

Ø”ýõõÐÖÐÒ×Ô”á×ÕÜÓøôÒ×ÐÛ”ÜÓÒÏÒÞøúÔÑø×ÕÜÓøôÒ×Ðø Þúû”Û Ô”ÚØÒ

Ø”×ÔÙÓÕáÜÕÏÐ×ö,á Ô”ó ÚÐÑÞÒÐ óÕØÑÐóÕÞß×öÒ.Ç” ÏÕ××öó Ð÷óÒÓÒ×ÐÛ

ÙÑÔÕ×”áÞÒ×”,ÚÔ” áÒÞÐÚÐ×ÕÔÒ”ÓÒÔÐÚÒÑØ”•”Ø”ýõõÐÖÐÒ×ÔÕØ”×ÖÒ×ÔÓÕÖÐÐ

×ÕÜÓøôÒ×ÐÛÏÞø ÐÑÑÞÒÏ”áÕ××”•”ÓÒ÷ßû”á”•”Ñ”ÒÏÐ×Ò×ÐøàÔÕ×•Ñ”ÑÔÕáÐÞÕ

”Ô 4400þØÑÜÒÓÐóÒ×ÔÕÞß×”Ü”ØÕ÷Õ×”,ÚÔ”ýÔÕáÒÞÐÚÐ×ÕÜÓÐÙáÒÞÐÚÒ×Ðø

÷Õ÷”ÓÕ Ñ”ÒÏÐ×Ò×ÐÐ ÓÕÑÑó”ÔÓÒ××öÝÜÓÒÏÒÞÕÝÜÓÕØÔÐÚÒÑØÐ”ÑÔÕÒÔÑø

×ÒÐ÷óÒ××”Û.
¶ÓÕá×Ò×ÐÒÏáÙÝõ”Óó ÜÒÓÒÝ”ÏÕ”ÔÓÒ÷ßû”á”ÛØ•ÞÕÏØ”ÛÚÕÑÔÐ×ÐÜÜÒÞø

á áÐÏÒÑûÒ•Õ Ñ÷ÕÓÒ÷ßû”á”ÛØÕ×ÕáØ”ÛÑÓÕÏÐÙÑ”óÑ”ÜÓøôÒ×Ðø2
Ü”ØÕ÷ÕÞ”,ÚÔ” ÔÒ”ÓÒÔÐÚÒÑØÐÛØ”ýõõÐÖÐÒ×ÔØ”×ÖÒ×ÔÓÕÖÐÐ×ÕÜÓøôÒ×ÐÛ

ÙóÒ×ßàÕÒÔÑø”Ô 2,2Ï” 1,2.
´ÑÑÞÒÏ”áÕ×ö ÔÕØôÒØ”×ÖÒ×ÔÓÕÖÐÐ×ÕÜÓøôÒ×ÐÛÏÞø ÔÓÒÝõ”Óó

ÜÓ”õÐÞø÷ÕóØ”áöÝÓÒ÷ßûÜ” Â»¶· 5286-75 -¾ÕóØÐÏÞø ûÙÓÐÞß×öÝÔÓÙû",

ÓÒ÷ÙÞßÔÕÔöØ”Ô”ÓöÝÜÓÐáÒÏÒ×öÔÕûÞ.3.

I
-O×i),

•ÏÒ ×Õ•ÓÙ÷ØÕ×Õ Ñ””ÔáÒÔÑÔáÙúùÐÛáÐÔ”Ø;Op Ø”ýõõÐÖÐÒ×Ô

×ÕÜÓøôÒ×ÐÛÜÓÐÓÕÑÔøôÒ×ÐÐ; Ñô -

Ñ””ÔáÒÔÑÔáÒ××”,ÓÕÑÔøôÒ×ÐøÑôÕÔÐøÜÓÐ
Ü”ÜÒÓÒÚ×”•”ÑÒÚÒ×Ðø×ÐÜÜÒÞøÜ” áÜÕÏÐ×Ò.

16

Ø”ýõõÐÖÐÒ×Ôö×ÕÜÓøôÒ×ÐÛ,

Ð÷•ÐûÒáÐÔØÕ;F - ÜÞ”ùÕÏß
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·Ò”ÓÒÔÐÚÒÑØÐÒØ”ýõõÐÖÐÒ×ÔöØ”×ÖÒ×ÔÓÕÖÐÐ

Î”ÓóÕ
Ìar ºöÑ”ÔÕ ¹ÕÏÐÙÑ

ÜÓ”õÐÞø
ÓÒ÷ßûö, Á”×ÙÑ- ÜÓ”õÐÞø, Ñ”ÜÓøôÒ×Ðøá”

MM ×”ÑÔß óó áÜÕÏÐ×Ò,óó

Î”ÓóÕ I 5,08 1:4 2,993 0,508
Î”ÓóÕ II 6,35 1 :6 3,755 0,635
Î”ÓóÕ 6,35 1 :6 2,831 0,381

ÇøÔÕø•ÞÕáÕÜ”ÑáøùÒ×ÕÐÑÑÞÒÏ”áÕ×Ðú ”ûùÐÝ ÷ÕØ”×”óÒÓ×”ÑÔÒÛ
Ð÷×”ÑÕÖÐÞÐ×ÏÓÐÚÒÑØ”ÛØ”×ÐÚÒÑØ”ÛÓÒ÷ßû,Ü”÷á”ÞøúùÐÝáöøáÐÔß,á
ÚÕÑÔ×”ÑÔÐ,”Ñ”ûÒ××”ÑÔÐÐ÷×”ÑÕ,ÜÓÐûÞÐôÒ××””ÖÒ×ÐÔßáÞÐø×ÐÒ”Ñ×”á×öÝ
•Ò”óÒÔÓÐÚÒÑØÐÝÜÕÓÕóÒÔÓ”áÑ”ÒÏÐ×Ò×Ðø, ·»³ ÚÐÑÞÒÜ”ÑÕÏ”Ø Ï”ÜÙÑØ”á×Õ
Ð÷•”Ô”áÞÒ×ÐÒ.ÇÓÐáÒÏÒ×öÓÒ÷ÙÞßÔÕÔöýØÑÜÒÓÐóÒ×ÔÕÞß×”•”ÐÑÑÞÒÏ”áÕ×Ðø
Ð÷×”ÑÕ÷ÕóØ”á”ÛÓÒ÷ßûö.ÃÞø ”ÖÒ×ØÐÐ÷×”ÑÕÙÚÕÑÔØÕÒÏÐ×ÐÚ×”ÛàÐÓÐ×ö
Ü”áÒÓÝ×”ÑÔÐáÐÔØÕÖÐÞÐ×ÏÓÐÚÒÑØ”ÛÓÒ÷ßûö ÜÓÐ ÑáÐ×ÚÐáÕ×ÐÐÐ
”ÔáÐ×ÚÐáÕ×ÐÐ Ñ”ÒÏÐ×Ò×Ðø áöáÒÏÒ×Õ õ”ÓóÙÞÕ
W, - CSof-?/1+m2d2/so(in tho,5mz -Intho,5mH),hmz,
ÖÐÒ×ÔÜÓ”Ü”ÓÖÐ”×ÕÞß×”ÑÔÐóÒôÏÙ ÓÕû”Ô”ÛÑÐÞÔÓÒ×ÐøÐ Ð÷×”Ñ”ó,
m2 = lly. µÕ ”Ñ×”áÒ ýÔ”Û õ”ÓóÙÞö ÜÓ”Ð÷áÒÏÒ×Õ”ÖÒ×ØÕáÞÐø×Ðø
”Ñ×”á×öÝ ÜÕÓÕóÒÔÓ”áÓÒ÷ßûö×ÕÐ÷×”ÑáÐÔØ”á.Ç”ÞÙÚÒ×ÕÔÕØôÒ÷ÕáÐÑÐó”ÑÔß
ÏÞø ”ÜÓÒÏÒÞÒ×ÐøÐ÷×”ÑÕÜ”áÒÓÝ×”ÑÔÐáÐÔØ”áÜÓÐ÷ÕÔøôØÒ.¹Ò÷ÙÞßÔÕÔö
ÑÓÕá×ÐÔÒÞß×”•”ÓÕÑÚÒÔÕÜ”ØÕ÷ÕÞÐ,ÚÔ”áÒÞÐÚÐ×ÕÐ÷×”ÑÕÜÓÐÑáÐ×ÚÐáÕ×ÐÐá
20...30ÓÕ÷ÜÓÒáöàÕÒÔÐ÷×”ÑÓÒ÷ßûöÜÓÐ÷ÕÔøôØÒ.Ç”ýÔ”óÙÐ÷×ÕàÐáÕúÔÑø
ÞÐàßÔÒÑÔ”Ó”×öÜÓ”õÐÞøáÐÔØ”á×ÐÜÜÒÞøÐ óÙõÔö,Ø”Ô”ÓöÒØ”×ÔÕØÔÐÓÙúÔ
ÜÓÐÑáÐ×ÚÐáÕ×ÐÐÐ ”ÔáÐ×ÚÐáÕ×ÐÐÑ”ÒÏÐ×Ò×Ðø.

ÃÞøÓÕÑÚÒÔÕÐ÷×”ÑÕÜ”áÒÓÝ×”ÑÔÒÛáÐÔØ”áØ”×ÐÚÒÑØ”Û
õ”ÓóÙÞÕ

j=nk An
W, =0,5C.An p(j+1)]?+[So

j=n/An

·ÕûÞÐÖÕ3
×ÕÜÓøôÒ×ÐÛ

·Ò”ÓÒÔÐÚÒÑØÐÛ
Ø”ýõõÐÖÐÒ×Ô

Ø”×ÖÒ×ÔÓÕÖÐÐ
×ÕÜÓøôÒ×ÐÛ
4,3...4,5
4,2...4,4
5,4...5,6

•ÏÒ ¶ - Ø”ýõõÐ-

ÓÒ÷ßûöáöáÒÏÒ×Õ

(1-0,5kiga:/2)]? ,

•ÏÒ 0,5[p,(i)+ pz(//+1)] ÑÓÒÏ×øøÙÏÒÞß×Õø×Õ•ÓÙ÷ØÕ×ÕÜ”áÒÓÝ×”ÑÔÐ

áÐÔØÕÑØ””ÓÏÐ×ÕÔ”Û ÜÓÐÜÒÓÒóÒùÒ×ÐÐÐ×ÔÒÓáÕÞÒ¨...(/+1); Ê´¶È»

”û”Ó”Ô”á ×ÐÜÜÒÞø,ÜÓÐØ”Ô”Ó”ó Ô”ÚØÕÜ”áÒÓÝ×”ÑÔÐáÐÔØÕ×ÐÜÜÒÞøÑ
Ø””ÓÏÐ×ÕÔ”Û ×ÕÚÐ×ÕÒÔØ”×ÔÕØÔÐÓ”áÕÔßÑÜ”áÒÓÝ×”ÑÔßúáÐÔØ”áóÙõÔö;
P(i) (i+1)- ÓÕÏÐÙÑöá ”Ñ×”áÕ×ÐÐØ”×ÙÑÕ,×ÕÜ”áÒÓÝ×”ÑÔÐØ”Ô”Ó”•”
ÓÕÑÜ”Þ”ôÒ×ÕØ”×ÐÚÒÑØÕøáÐ×Ô”áÕøÞÐ×Ðø,øáÞøúùÕøÑøÔÓÕÒØÔ”ÓÐÒÛ·»ÊÁ´

×ÕÜ”áÒÓÝ×”ÑÔÐáÐÔØÕÜÓÐÜ”á”Ó”ÔÒ×ÐÜÜÒÞø×Õ An ”û”Ó”ÔÕ.Ç”ÞÙÚÒ×ö
ÔÕØôÒõ”ÓóÙÞö ÏÞø ÓÕÑÚÒÔÕÐ÷×”ÑÕÜ”áÒÓÝ×”ÑÔÒÛáÐÔØ”áÜÓÐ÷ÕÔøôØÒ
Ñ”ÒÏÐ×Ò×ÐÛÑ”ÔÓÐÖÕÔÒÞß×öóÐ Ü”Þ”ôÐÔÒÞß×öó×ÕÔø•ÕóÐ.

º ÐÔ”•ÒÚÐÑÞÒ××öóóÒÔ”Ï”ó Ü”ÞÙÚÒ×Õ÷ÕØ”×”óÒÓ×”ÑÔßÐ÷óÒ×Ò×Ðø
Ð÷×”ÑÕÜ” áÐÔØÕóÜÓÐÑáÐ×ÚÐáÕ×ÐÐ”ÔáÐ×ÚÐáÕ×ÐÐÓÒ÷ßûöÏÞø ÷ÕóØ”á
ûÙÓÐÞß×öÝÔÓÙûÜ” Â»¶· 5286-75.ÀÑÔÕ×”áÞÒ×”,ÚÔ”×ÕÐû”ÞßàÒóÙÐ÷×”ÑÙ
Ü”ÏáÒÓôÒ×ÕáÒÓàÐ×ÕÜÒÓá”•”(Ùû”Þßà”•” ”Ñ×”áÕ×ÐøØ”×ÙÑÕ)áÐÔØÕóÙõÔö.
Ç”ØÕ÷Õ×”ÔÕØôÒ,ÚÔ”Ð÷×”ÑáÒÓÝ×ÒÛÑÔ”Ó”×öÜÓ”õÐÞøáÐÔØ”áÜÓÐ÷ÕÔøôØÒá
15...20ÓÕ÷óÒ×ßàÒÐ÷×”ÑÕ×Ðô×ÒÛÑÔ”Ó”×öÜÓÐÑáÐ×ÚÐáÕ×ÐÐÓÒ÷ßû”á”•”
Ñ”ÒÏÐ×Ò×Ðø.

ÃÞø ýØÑÜÒÓÐóÒ×ÔÕÞß×”•”ÐÑÑÞÒÏ”áÕ×ÐøÐ÷×”ÑÕØ”×ÐÚÒÑØ”ÛÓÒ÷ßûö
Ñ”÷ÏÕ×ÑÔÒ×Ï×ÕûÕ÷Ò•ÐÏÓÕáÞÐÚÒÑØ”•”ØÞúÚÕ,ÜÓÐóÒ×øÒó”•”×ÕÑØáÕôÐ×ÕÝ
ÏÞø ÑáÐ×ÚÐáÕ×Ðø”ÔáÐ×ÚÐáÕ×Ðø÷ÕóØ”áöÝÑ”ÒÏÐ×Ò×ÐÛûÙÓÐÞß×öÝÔÓÙû.
ÇÓ”áÒÏÒ×öýØÑÜÒÓÐóÒ×ÔöÜ” ÐÑÑÞÒÏ”áÕ×ÐúáÞÐø×Ðø”ÔØÞ”×Ò×ÐÛÙ•ÞÕ
ÜÓ”õÐÞø×ÐÜÜÒÞøóÙõÔö,aÔÕØôÒ×ÕÔø•ÕÑ”ÒÏÐ×Ò×ÐÐ×ÕÐ÷×”ÑÜÓ”õÐÞø
áÐÔØ”á.Á”×ÔÓ”ÞßÜ”Þ”áÐ×ö Ù•ÞÕÜÓ”õÐÞøÓÒ÷ßûöÐÑÜöÔÙÒóöÝ÷ÕóØ”áöÝ
Ñ”ÒÏÐ×Ò×ÐÛÔÐÜÕ¾À-155ÜÓ”á”ÏÐÞÐÜ” ÑÜÒÖÐÕÞß×”ÓÕ÷ÓÕû”ÔÕ××”ÛÑÝÒóÒ×Õ

Ù×ÐáÒÓÑÕÞß×”óóÐØÓ”ÑØ”ÜÒÑ ÜÓÐóÒ×Ò×ÐÒóÑÐ×ÙÑ×”ÛÞÐ×ÒÛØÐ´

Ð÷óÒÓÐÔÒÞß×”Û•”Þ”áØÐ, ÚÔ” ”ûÒÑÜÒÚÐÞ”·»Êµ»¶·Í Ð÷óÒÓÒ×Ðø+11.
ºÒÞÐÚÐ×Ù Ð÷×”ÑÕ ”ÜÓÒÏÒÞøÞÐÜÙÔÒóÑ”Ü”ÑÔÕáÞÒ×ÐøÐÑÝ”Ï×”•”
Ð÷×”àÒ××”•” ÜÓ”õÐÞÒÛ,ÙáÒÞÐÚÒ××öÝ×ÕýØÓÕ×ÒÜÓ”ÒØÔ”ÓÕ 15 ÓÕ÷.
¶ÔÕÔÐÑÔÐÚÒÑØÐÒÐÑÑÞÒÏ”áÕ×ÐøØ”×ÔÓ”Þß×öÝÐ÷óÒÓÒ×ÐÛàÕÓÕ-àÕûÞ”×Õ
Ü”ØÕ÷ÕÞÐ,ÚÔ”Ü”•ÓÒà×”ÑÔßÜÓÒÏÞ”ôÒ××”•”óÒÔ”ÏÕ”ÖÒ×ØÐÐ÷×”ÑÕÜÓ”õÐÞø
áÐÔØ”á×ÒÜÓÒáöàÕÒÔ0,2óó2, ¶ ÐÑÜ”Þß÷”áÕ×ÐÒóÔÒ”ÓÐÐÜÞÕ×ÐÓ”áÕ×Ðø
ýØÑÜÒÓÐóÒ×ÔÕÜ”ÞÙÚÒ×ÕýóÜÐÓÐÚÒÑØÕø÷ÕáÐÑÐó”ÑÔßÐ÷×”ÑÕÓÒ÷ßûö×ÐÜÜÒÞø
”Ô ”ÔØÞ”×Ò×ÐÛÜ”Þ”áÐ×ö Ù•ÞÕÜÓ”õÐÞø ×ÐÜÜÒÞøÐ óÙõÔö á áÐÏÒ

= 1,38+0,26xt-0,31x2-0,61x1x2 •ÏÒ x1 Ð x2 - Ø”ÏÐÓ”áÕ××öÒ

ÜÒÓÒóÒ××öÒ,ÝÕÓÕØÔÒÓÐ÷ÙúùÐÒ,Ñ””ÔáÒÔÑÔáÒ××”,”ÔØÞ”×Ò×ÐøÜ”Þ”áÐ×ö Ù•ÞÕ
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ÜÓ”õÐÞÒÛ×ÐÜÜÒÞø óÙõÔö. Ç”ÞÙÚÒ××Õø÷ÕáÐÑÐó”ÑÔßÜ”ØÕ÷öáÕÒÔ,ÚÔ”
×ÕÐû”ÞßàÒÒáÞÐø×ÐÒ×ÕÐ÷×”ÑÜ”áÒÓÝ×”ÑÔÐº´·Á»º ”ØÕ÷öáÕÒÔÑ”ÚÒÔÕ×ÐÒ
”ÔØÞ”×Ò×ÐÛÜ”Þ”áÐ×ö Ù•ÞÕÜÓ”õÐÞø.µÕÐû”ÞßàÐÛÐ÷×”ÑÐóÒÒÔóÒÑÔ”ÜÓÐ
ÓÕ÷×”÷×ÕÚ×öÝ”ÔØÞ”×Ò×ÐøÝ,×ÕÐóÒ×ßàÐÛ ÜÓÐ ”Ï×”÷×ÕÚ×öÝ. þÔÐ
ÓÒ÷ÙÞßÔÕÔöÝ”Ó”à” Ñ””ÔáÒÔÑÔáÙúÔõÐ÷ÐÚÒÑØ”óÙÑóöÑÞÙ ÜÓ”ÖÒÑÑÕ
Ð÷×ÕàÐáÕ×ÐøÓÒ÷ßûö,ÔÕØØÕØÜÓÐÓÕ÷×”÷×ÕÚ×öÝ”ÔØÞ”×Ò×ÐøÝá”÷ÓÕÑÔÕúÔ
ÙÏÒÞß×öÒ×Õ•ÓÙ÷ØÐ×ÕÜ”áÒÓÝ×”ÑÔøÝÔÓÒ×ÐøÐ,ØÕØÑÞÒÏÑÔáÐÒ,ÙáÒÞÐÚÐáÕÒÔÑø
Ð÷×”Ñ áÐÔØ”á. »Ï×”÷×ÕÚ×öÒ ”ÔØÞ”×Ò×Ðø ”ûÙÑÞÕáÞÐáÕúÔû”ÞÒÒ
ûÞÕ•”ÜÓÐøÔ×”ÒÑ”ÜÓøôÒ×ÐÒÜ”áÒÓÝ×”ÑÔÒÛáÐÔØ”á. ´÷ Ü”ÞÙÚÒ××”•”
áöÓÕôÒ×ÐøÑÞÒÏÙÒÔÔÕØôÒ,ÚÔ”áÒÞÐÚÐ×Õ×ÕÔø•ÕÑ”ÒÏÐ×Ò×ÐÐ×ÒáÞÐøÒÔ×Õ
Ð÷×”Ñ÷ÕóØ”á”ÛÓÒ÷ßûö.

ÌÒÑÔÕø•ÞÕáÕÜ”ÑáøùÒ×Õ”û”Ñ×”áÕ×ÐúÑÐÑÔÒóöÏ”ÜÙÑØ”á Ü”ÑÕÏ”Ø
ÖÐÞÐ×ÏÓÐÚÒÑØ”ÛÐ Ø”×ÐÚÒÑØ”ÛÓÒ÷ßû,aÔÕØôÒÓÕ÷ÓÕû”ÔØÒØ”×ØÓÒÔ×öÝÜÓÒÏ-
Þ”ôÒ×ÐÛ Ü” ÙÑ”áÒÓàÒ×ÑÔá”áÕ×ÐúØ”×ÑÔÓÙØÖÐÛ×Õ ÜÓÐóÒÓÒ
ÔøôÒÞ”×Õ•ÓÙôÒ××öÝÓÒ÷ßû”áöÝÑ”ÒÏÐ×Ò×ÐÛ×ÕÑ”Ñ×öÝàÔÕ×•Ð ÷ÕóØ”áÏÞø
ûÙÓÐÞß×öÝÔÓÙû,×ÕÜÓÕáÞÒ××öÝ×Õ Ü”áöàÒ×ÐÒ×ÒÑÙùÒÛÑÜ”Ñ”û×”ÑÔÐ
ÑÓ”Ø”áÑÞÙôûöýÔÐÝÐ÷ÏÒÞÐÛ.

ÃÕ××öÒÓÕÑÚÒÔ”á×ÕÜÓøôÒ×ÐÛ ó”óÒ×Ô”á ÷ÕÔøôØÐÜ”ØÕ÷ÕÞÐ,ÚÔ”
áÒÞÐÚÐ×Õ÷ÕÜÕÑÕÜ” ÜÞ”Ô×”ÑÔÐÑÔöØÕ÷ÕáÐÑÐÔ”ÔÜÒÓÒØ”ÑÕÙÜ”Ó×öÝÜ”áÒÓÝ-
×”ÑÔÒÛ.»ÔÓÐÖÕÔÒÞß×”ÒáÞÐø×ÐÒÜÒÓÒØ”ÑÕÙÜ”Ó×öÝÜ”áÒÓÝ×”ÑÔÒÛó”ôÒÔûöÔßØ”óÜÒ×ÑÐÓ”áÕ×”áöû”Ó”ó ×ÕÏÞÒôÕùÒÛáÒÞÐÚÐ×ö÷Õ÷”ÓÕÑ”ÒÏÐ×Ò×ÐÐ.º ÓÒ÷ÙÞßÔÕÔÒÓÕÑÚÒÔ”áûöÞ” ÙÑÔÕ×”áÞÒ×”,ÚÔ”ÏÞø ÓÒ÷ßû”á”•”Ñ”ÒÏÐ×Ò×Ðø
×ÕÑ”Ñ×öÝàÔÕ×•ÙáÒÞÐÚÒ×ÐÒóÕØÑÐóÕÞß×”•”÷×ÕÚÒ×Ðø÷Õ÷”Ó”á º 1,5...2,0
ÓÕ÷Õ(Ü” ÑÓÕá×Ò×ÐúÑ ÜÓÐ×øÔöóÐ ÜÓ”Ð÷á”ÏÑÔáÒ)”ûÒÑÜÒÚÐáÕÒÔ
Ø”óÜÒ×ÑÕÖÐúÑÙóóÕÓ×”•” ÜÒÓÒØ”ÑÕÙÜ”Ó×öÝ Ü”áÒÓÝ×”ÑÔÒÛÜ”ÓøÏØÕ0,28...0,30 þÔÐÓÒ÷ÙÞßÔÕÔöÜ”ÑÞÙôÐÞÐ”Ñ×”á”Û ÏÞø ÜÒÓÒÑó”ÔÓÕ
ÑÙùÒÑÔáÙúùÒÛÔ”Ú×”ÑÔÐÐ÷•”Ô”áÞÒ×ÐøÓÒ÷ßûö×ÕÑ”Ñ×öÝàÔÕ×•.ÃÞø
×ÐÜÜÒÞø÷×ÕÚÒ×ÐÒÑÓÒÏ×Ò•”ÏÐÕóÒÔÓÕÓÒ÷ßûö,Ñ”•ÞÕÑ×”ÓÕÑÚÒÔÕó,ûöÞ”
ÜÓÐ×øÔ”---00055 óó, ÏÞø d+0,200

4 cp-0,200 óÙõÔö -
" ÓÓ

·ÕØÕøÑÐÑÔÒóÕÏ”ÜÙÑØ”á
ÙáÒÞÐÚÐÞÕ•ÕÓÕ×ÔÐÓ”áÕ××öÛ÷Õ÷”Óá Ñ”ÒÏÐ×Ò×ÐÐÏ” ÷×ÕÚÒ×Ðø55...60 Ð
ÓÕÑàÐÓÐÞÕÜ”ÞÒÏ”ÜÙÑØÕ×ÕÑÓÒÏ×ÐÛÏÐÕóÒÔÓá1,5...2,0ÓÕ÷ÕÜ” ÑÓÕá×Ò×ÐúÑ
ÜÓÐóÒ×øáàÐóÐÑøÏ”ÜÙÑØÕóÐ.½×ÕÞ”•ÐÚ×” ûöÞÕ Ü”ÑÔÓ”Ò×ÕÑÐÑÔÒóÕ
Ï”ÜÙÑØ”áÐ ×Õ”ÑÔÕÞß×öÒÏÐÕóÒÔÓöÓÒ÷ßûö.

ÖÒÞßú”û”Ñ×”áÕ×ÐøÜÓÐ×øÔöÝ×”Óó Ô”Ú×”ÑÔÐÐ÷•”Ô”áÞÒ×ÐøÓÒ÷ßûö
×ÕÜÓÐóÒÓÒàÔÕ×•Ð óÙõÔÜÓ”áÒÏÒ×öýØÑÜÒÓÐóÒ×Ôö,Ü”÷á”ÞÐáàÐÒÏÕÔß
”ÖÒ×ØÙÜÓ”Ú×”ÑÔÐÏáÙÝ•ÓÙÜÜÑÜÒÖÐÕÞß×öÝ”ûÓÕ÷Ö”áÑÏ”ÜÙÑØÕóÐÓÕ÷óÒÓ”á
Ñ”ÒÏÐ×Ò×ÐÛ,Ñ””ÔáÒÔÑÔáÙúùÐóÐÚÒÔáÒÓÔ”ÛàÒÑÔ”ÛÑÔÒÜÒ×øóÔ”Ú×”ÑÔÐ.
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ÇÓÐÐ÷•”Ô”áÞÒ×ÐÐ”ûÓÕ÷Ö”áûöÞ” ”ûÒÑÜÒÚÒ×”Ü”ÑÔ”ø×ÑÔá”ÔÒÝ×”Þ”•Ð-
ÚÒÑØ”•”ÜÓ”ÖÒÑÑÕ,ÝÐóÑ”ÑÔÕáÕóÒÝÕ×ÐÚÒÑØÐÝÑá”ÛÑÔáóÕÔÒÓÐÕÞÕ.¹Ò÷ßûÙ
×ÐÜÜÒÞø”ûÓÕ÷Ö”áÜ”ÞÙÚÕÞÐ×ÕØÕÔöáÕ×ÐÒó,a ÜÓ”áÒÓØÙÓÒ÷ßûöàÔÕ×•
óÙõÔ ÜÓ”Ð÷á”ÏÐÞÐÜÓÒÏÒÞß×öóÐØÕÞÐûÓÕóÐÏÞø ÚÒÔáÒÓÔ”ÛÐ àÒÑÔ”Û
ÑÔÒÜÒ×ÒÛ·»Êµ»¶·´. ´ÑÜöÔÕ×Ðø”ûÓÕ÷Ö”áÜÓ”á”ÏÐÞÐ ×ÕÙ×ÐáÒÓÑÕÞß×”Û
óÕàÐ×Ò³ÀÇ-100 Ñ•ÐÏÓÕáÞÐÚÒÑØÐóÜÙÞßÑÕÔ”Ó”ó×Õ500Øµ. º ØÕÚÒÑÔáÒ
ØÓÐÔÒÓÐøÏÞø ÑÓÕá×Ò×ÐøÖÐØÞÐÚÒÑØ”ÛÜÓ”Ú×”ÑÔÐÜÓÐ×øÔÕÙÑÔÕÞ”ÑÔ×Õø
Ï”Þ•”áÒÚ×”ÑÔß”ûÓÕ÷Ö”áÜÓÐÓÕÑÚÒÔ×”óÑÓÒÏ×Òó×ÕÜÓøôÒ×ÐÐ÷ÕÓÒ÷ßû”á”Û
ØÕ×ÕáØÒ×ÐÜÜÒÞø - + (pmax+ Pmin )ce/2F, •ÏÒ ×ÕÜÓøôÒ×ÐÒ

ÜÓÒÏáÕÓÐÔÒÞß×”Û÷ÕÔøôØÐ;- max ,Pmin - Ñ””ÔáÒÔÑÔáÒ××”óÕØÑÐóÕÞß×”Ò
óÐ×ÐóÕÞß×”ÒÙÑÐÞÐøÖÐØÞÕÜÓÐ×Õ•ÓÙôÒ×ÐÐÑ”ÒÏÐ×Ò×Ðø×ÕóÕàÐ×Ò;oe -
Ø”ýõõÐÖÐÒ×Ô”Ñ×”á×”Û ×Õ•ÓÙ÷ØÐ;F ÜÞ”ùÕÏß Ü”ÜÒÓÒÚ×”•”ÑÒÚÒ×Ðø
÷ÕÓÒ÷ßû”á”ÛØÕ×ÕáØÐ.¹Ò÷ÙÞßÔÕÔöÐÑÜöÔÕ×ÐÛ”ûÓÕûÕÔöáÕÞÐÜÓÐóÒ×Ò×ÐÒó
óÒÔ”Ï”á óÕÔÒóÕÔÐÚÒÑØ”ÛÑÔÕÔÐÑÔÐØÐ.»ÖÒ×ØÙÑÞÙÚÕÛ×”ÑÔÐÓÕÑÝ”ôÏÒ×Ðø
óÒôÏÙ ÏáÙóø ÑÓÒÏ×ÐóÐ÷×ÕÚÒ×ÐøóÐÚÐÑÞÕÖÐØÞ”áÜÓ”á”ÏÐÞÐÜ” t-ØÓÐÔÒÓÐú
¶ÔßúÏÒ×ÔÕ,a ”ÖÒ×ØÙÑÞÙÚÕÛ×”ÑÔÐÓÕÑÝ”ôÏÒ×ÐøóÒôÏÙ ÏáÙóø ÏÐÑÜÒÓÑÐøóÐ -
Ü” F-ØÓÐÔÒÓÐúÎÐàÒÓÕ.µÕ ”Ñ×”áÕ×ÐÐÜ”ÞÙÚÒ××öÝÓÒ÷ÙÞßÔÕÔ”áÑÏÒÞÕ×
áöá”Ï ” Ô”ó, ÚÔ” ÙÑÔÕÞ”ÑÔ×ÕøÏ”Þ•”áÒÚ×”ÑÔßÓÒ÷ßû”á”•”Ñ”ÒÏÐ×Ò×Ðø,
Ð÷•”Ô”áÞÒ××”•”Ü” ×”áöó ×”ÓóÕó, ×Ò ×ÐôÒ Ï”Þ•”áÒÚ×”ÑÔÐÑ”ÒÏÐ×Ò×Ðø
û”ÞÒÒáöÑ”Ø”Û·»Êµ»¶·´.

º ýÔ”Û ôÒ •ÞÕáÒÏÞø ÑÓÕá×ÐÔÒÞß×”Û”ÖÒ×ØÐÜÓ”Ú×”ÑÔÐÓÒ÷ßû”áöÝ
Ñ”ÒÏÐ×Ò×ÐÛÑÏáÙóø õ”ÓóÕóÐÜÒÓÒÝ”Ï”áÜ” áöàÒ”ÜÐÑÕ××”ÛóÒÔ”ÏÐØÒ
”ÜÓÒÏÒÞÒ×ÕÙÑÔÕÞ”ÑÔ×ÕøÏ”Þ•”áÒÚ×”ÑÔßÏÞø ÏáÙÝ •ÓÙÜÜ”ûÓÕ÷Ö”á:
ÜÒÓÒÝ”ÏÕóÐ,áöÜ”Þ×Ò××öóÐ áÐÏÒÑûÒ•Õ÷ÕÓÒ÷ßû”á”ÛØÕ×ÕáØÐ.¶ ÖÒÞßú
ÐÑØÞúÚÒ×ÐøáÞÐø×Ðø÷Õ÷”ÓÕ Ñ”ÒÏÐ×Ò×ÐÐÐ ÜÒÓÒØ”ÑÕÔ”ÓÖÒá”ûÓÕ÷Öö
ÐÑÜöÔöáÕÞÐÑ”ÔØÞ”×Ò×ÐøóÐ”ÔÑÓÒÏ×ÒÛáÒÞÐÚÐ×ö÷Õ÷”ÓÕ×Òû”ÞÒÒÚÒó×Õ
15...20%Ð ÑÑÙóóÕÓ×öóÜÒÓÒØ”Ñ”óÙÜ”Ó×öÝÜ”áÒÓÝ×”ÑÔÒÛ×Òû”ÞÒÒ
0,05 óó. »ûÓÕû”ÔØÕÓÒ÷ÙÞßÔÕÔ”áÐÑÜöÔÕ×ÐÛÑÔÕÔÐÑÔÐÚÒÑØÐóÐóÒÔ”ÏÕóÐ
Ü”ØÕ÷ÕÞÕ,ÚÔ”ÙÑÔÕÞ”ÑÔ×ÕøÏ”Þ•”áÒÚ×”ÑÔß”ûÓÕ÷Ö”áÑ÷ÕÓÒ÷ßû”á”ÛØÕ×ÕáØ”Û
á 1,5ÓÕ÷ÕÜÓÒáöàÕÒÔÔ”ÔôÒÜ”ØÕ÷ÕÔÒÞß”ûÓÕ÷Ö”áÑÜÒÓÒÝ”Ï”óá áÐÏÒÑûÒ•Õ.

ÃÞø Ü”Þ×”Û ”ÖÒ×ØÐÜÓÒÐóÙùÒÑÔáÜÓÒÏÞÕ•ÕÒóöÝÐ÷óÒ×Ò×ÐÛûöÞÐ
ÜÓ”áÒÏÒ×öÜÓ”óöàÞÒ××öÒÐÑÜöÔÕ×Ðø15000àÔÕ×•Ñ×ÕØÕÔÕ××”ÛÓÒ÷ßû”Û
×ÐÜÜÒÞøÐ ÷ÕÓÒ÷ßû”á”ÛØÕ×ÕáØ”Û,a ÔÕØôÒÑÙáÒÞÐÚÒ××öó÷Õ÷”Ó”óá
Ñ”ÒÏÐ×Ò×ÐÐ.º ýÔÐÝÐÑÜöÔÕ×ÐøÝûöÞÐ Ñ”Ü”ÑÔÕáÞÒ×öÜ”ØÕ÷ÕÔÒÞÐ
×ÕÏÒô×”ÑÔÐÓÕû”ÔöÑÙùÒÑÔá”áÕáàÒÛÐ ÜÓÒÏÞÕ•ÕÒó”ÛØ”×ÑÔÓÙØÖÐÛ
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Ñ”ÒÏÐ×Ò×Ðø.¹Ò÷ÙÞßÔÕÔöÑÔÕÔÐÑÔÐÚÒÑØ”Û”ûÓÕû”ÔØÐÏÕ××öÝ ÜÓ”óöàÞÒ××öÝ
ÐÑÜöÔÕ×ÐÛÜ”ØÕ÷ÕÞÐ,ÚÔ” ÑÓÒÏ×øø×ÕÓÕû”ÔØÕÏ” ”ÔØÕ÷ÕÏÞø ×”á”Û
Ø”×ÑÔÓÙØÖÐÐ×Õ14% ÜÓÒáöàÕÒÔTOT ôÒÜ”ØÕ÷ÕÔÒÞßÏÞø ÑÔÕÓ”ÛØ”×ÑÔÓÙØÖÐÐ,
Õ áÒÓ”øÔ×”ÑÔß”ÔØÕ÷”áÑ×Ð÷ÐÞÕÑß1,6ÓÕ÷Õ.

µÕ ”Ñ×”áÒÜÓ”áÒÏÒ××öÝÐÑÑÞÒÏ”áÕ×ÐÛûöÞÐ ÓÕ÷ÓÕû”ÔÕ×öÓÕû”ÚÐÒ
ÚÒÓÔÒôÐ×”á”Û Ø”×ÑÔÓÙØÖÐÐÓÒ÷ßû”á”•”Ñ”ÒÏÐ×Ò×Ðø×ÕÑ”Ñ×öÝàÔÕ×•Ð
Ï”ÜÙÑØÐ ×Õ ”Ñ×”á×öÒ ÓÕ÷óÒÓö÷ÕóØ”áöÝÓÒ÷ßû,ÐÑÜ”Þß÷”áÕ××öÒº
ÑÔÕ×ÏÕÓÔÕÝ.

¶ÒÏßóÕø •ÞÕáÕÜ”ÑáøùÒ×Õáöû”ÓÙ ”û”Ñ×”áÕ×Ðú ÔÒÝ×”Þ”•ÐÐ
Ð÷•”Ô”áÞÒ×Ðø ÷ÕóØ”áöÝ ÓÒ÷ßû Ñ”ÒÏÐ×Ò×ÐÛ ×ÕÑ”Ñ×öÝ àÔÕ×•.
ÇÓ”Õ×ÕÞÐ÷ÐÓ”áÕ×öÔÕØÐÒÐ÷áÒÑÔ×öÒóÒÔ”Ïö Ð÷•”Ô”áÞÒ×ÐøÓÒ÷ßûö,ØÕØ
ÓÒ÷ßû”õÓÒ÷ÒÓ”áÕ×ÐÒ,×ÕÓÒ÷Õ×ÐÒÑÕó””ÔØÓöáÕúùÐóÐÑøÓÒ÷ßû”×ÕÓÒ÷×öóÐ
•”Þ”áØÕóÐ,àÞÐõ”áÕ×ÐÒ,×ÕØÕÔöáÕ×ÐÒ,×ÕÓÒ÷Õ×ÐÒÓÒ÷Ö”óÐÞÐ•ÓÒûÒ×Ø”Û
Ü”ÑÞÒÏ”áÕÔÒÞß×öóÐÜÓ”Ý”ÏÕóÐ, ×ÕÓÒ÷Õ×ÐÒÓÒ÷ßûö óÒÔÚÐØÕóÐÐÞÐ
ÜÞÕàØÕóÐ.ºöøáÞÒ×ö ”Ñ×”á×öÒ×ÒÏ”ÑÔÕÔØÐýÔÐÝóÒÔ”Ï”á. Ç”ØÕ÷Õ×”,ÚÔ”
×ÕÐû”ÞÒÒÓÕÑÜÓ”ÑÔÓÕ×Ò××öóóÒÔ”Ï”ó á ÜÓ”Ð÷á”ÏÑÔáÒÓÒ÷ßûûÙÓÐÞß×öÝ
÷ÕóØ”áøáÞøÒÔÑøÑÜ”Ñ”û ×ÕÓÒ÷Õ×ÐøÓÒ÷ßûö•ÓÙÜÜ”á”ÛõÓÒ÷”Û, ÚÔ”
”ûüøÑ×øÞ”Ñß”Ñ”ûÒ××”ÑÔßúÜÓ”ÖÒÑÑÕ,a ÔÕØôÒ×ÕÞÐÚÐÒó×Ò”ûÝ”ÏÐó”•”
”û”ÓÙÏ”áÕ×Ðø. »Ï×Ðó Ð÷ ”Ñ×”á×öÝ ØÕÚÒÑÔáÒ××öÝ×ÒÏ”ÑÔÕÔØ”á
ÓÕÑÑóÕÔÓÐáÕÒó”•”óÒÔ”ÏÕøáÞøÒÔÑø-ØÕÓóÕ×",”ûÓÕ÷ÙúùÐÛÑøáÏ”Þß ÏÞÐ×ö
Ñ”ÒÏÐ×Ò×Ðø ÓÒ÷ÙÞßÔÕÔÒÙóÒ×ßàÒ×Ðø”ÔôÐóÕõÓÒ÷ö Ø”×ÖÒÜÓ”ÖÒÑÑÕ
Ñáø÷ÐÑ ÙóÒ×ßàÒ×ÐÒó•ÞÙûÐ×ö ÓÒ÷Õ×ÐøÜÓÐÜ”áÔ”Ó×”óÜÓ”Ý”ôÏÒ×ÐÐ
ÙÚÕÑÔØÕáÓÒ÷Õ×Ðø.� ÁÕÓóÕ×"øáÞøÒÔÑøØÕ×ÕÞ”ó,Ü” Ø”Ô”Ó”óÙ•ÞÐ×ÐÑÔöÛ
ÓÕÑÔá”ÓáöÔÒØÕÒÔÐ÷ á×ÙÔÓÒ××ÒÛÜ”Þ”ÑÔÐûÙÓÐÞß×öÝ ÔÓÙû.ÃÓÙ•Ðó
×ÒÏ”ÑÔÕÔØ”óýÔ”•” óÒÔ”ÏÕ øáÞøÒÔÑø×Ð÷ØÕø ÜÓ”Ð÷á”ÏÐÔÒÞß×”ÑÔß,
”ûÙÑÞ”áÞÒ××ÕøóÕÞöóÐÑØ”Ó”ÑÔøóÐÓÒ÷Õ×Ðø.

¹Ò÷ßûÙ×ÐÜÜÒÞøàÔÕ×•Ü”ÞÙÚÕÞÐ×ÕÓÒ÷Õ×ÐÒóÑÕó””ÔØÓöáÕúùÐóÐÑø
•”Þ”áØÕóÐ, Ø ÜÓÒÐóÙùÒÑÔáÕóØ”Ô”Ó”•” ”Ô×”ÑøÔÑø áöÑ”ØÕø
ÜÓ”Ð÷á”ÏÐÔÒÞß×”ÑÔß÷ÕÑÚÒÔÑ”ØÓÕùÒ×ÐøóÕàÐ××”•” áÓÒóÒ×Ð(á4...5ÓÕ÷Ü”
ÑÓÕá×Ò×ÐúÑ ÓÒ÷ßû”õÓÒ÷ÒÓ”áÕ×ÐÒó)Ð ”ÔÑÙÔÑÔáÐÒ<<ØÕÓóÕ×”á?»Ï×ÕØ”
ÏÕ××”óÙ óÒÔ”ÏÙ ÜÓÐÑÙùÐÔÕØÐÒ×ÒÏ”ÑÔÕÔØÐ,ØÕØ×Ð÷Ø”Ò ØÕÚÒÑÔá”
Ü”áÒÓÝ×”ÑÔÐÓÒ÷ßûö(÷ÕÏÐÓö, Ü”ÏÓÒ÷ö), ×ÒÜÓøó”ÞÐ×ÒÛ×”ÑÔßÞÐ×ÐÐ
ÑÓÒÏ×Ò•” ÏÐÕóÒÔÓÕ,ÑÞ”ô×”ÑÔß Ø”×ÑÔÓÙØÖÐÐÓÒ÷ßû””ûÓÕ÷ÙúùÒ•”
Ð×ÑÔÓÙóÒ×ÔÕ.

ÃÞø ÑÒÓÐÛ×”•” ÜÓ”Ð÷á”ÏÑÔáÕÔøôÒÞ”×Õ•ÓÙôÒ××öÝÓÒ÷ßû”áöÝ
Ñ”ÒÏÐ×Ò×ÐÛ×ÕÑ”Ñ×öÝàÔÕ×•ÓÒØ”óÒ×ÏÙÒÔÑøóÒÔ”Ï×ÕØÕÔöáÕ×ÐøÓÒ÷ßûö,ÜÓÐ
Ø”Ô”Ó”ó ÏÞø õ”Óó””ûÓÕ÷”áÕ×ÐøÓÒ÷ßûöÜ”Ï ÏÒÛÑÔáÐÒóá×Òà×ÐÝÙÑÐÞÐÛ

ÜÓ”ÐÑÝ”ÏÐÔ ÜÞÕÑÔÐÚÒÑØ”ÒÏÒõ”ÓóÐÓ”áÕ×ÐÒÜ”áÒÓÝ×”ÑÔÐ÷Õ•”Ô”áØÐ,
ÑÜ”Ñ”ûÑÔáÙúùÒÒÙÞÙÚàÒ×ÐúõÐ÷ÐØ”-óÒÝÕ×ÐÚÒÑØÐÝÑá”ÛÑÔáóÕÔÒÓÐÕÞÕ
×ÕØÕÔöáÕÒó”ÛÓÒ÷ßûö.Ç”áöàÒ××öÒ ÑØ”Ó”ÑÔÐ”ûÒÑÜÒÚÐáÕúÔáöÑ”ØÙú
ÜÓ”Ð÷á”ÏÐÔÒÞß×”ÑÔßÜÓ”ÖÒÑÑÕ,a ÓÒ•ÙÞÐÓ”áÕ×ÐÒ×ÕØÕÔ×öÝÓ”ÞÐØ”á
Ü”÷á”ÞøÒÔ×ÕØÕÔöáÕÔßÓÒ÷ßûöÓÕ÷ÞÐÚ×öÝÏÐÕóÒÔÓ”á ÔÓÒûÙÒó”Û
Ô”Ú×”ÑÔßú.Ø×ÒÏ”ÑÔÕÔØÕóÏÕ××”•” óÒÔ”ÏÕÑÞÒÏÙÒÔ”Ô×ÒÑÔÐ×Òá”÷ó”ô×”ÑÔß
×ÕØÕÔöáÕ×Ðøá×ÙÔÓÒ××ÒÛÓÒ÷ßûöá ÏÒÔÕÞøÝÑ”•ÓÕ×ÐÚÒ××öóÓÕ÷óÒÓ”ó
”ÔáÒÓÑÔÐøÐ ×ÕÓÙô×”ÛÓÒ÷ßûö×ÕÏÒÔÕÞøÝÔÐÜÕ×ÐÜÜÒÞø÷ÕóØÕ,ÐóÒúùÐÝ
ÙÜ”Ó×öÒÙÑÔÙÜö.»Ï×ÕØ”, ÙÚÐÔöáÕø”ÔóÒÚÒ××öÒáöàÒ ÜÓÒÐóÙùÒÑÔáÕ
óÒÔ”ÏÕ ×ÕØÕÔöáÕ×Ðø,ÑÞÒÏÙÒÔÑÚÐÔÕÔßÜÒÓÑÜÒØÔÐá×öóÜÓ”áÒÏÒ×ÐÒ
ÐÑÑÞÒÏ”áÕÔÒÞßÑØÐÝÓÕû”ÔÜ” Ñ”÷ÏÕ×Ðú ”û”ÓÙÏ”áÕ×Ðø ÃÈ¿ ×ÕØÕÔöáÕ×Ðø
×ÕÓÙô×öÝ́ ÓÕÑØÕÔöáÕ×Ðúá×ÙÔÓÒ××ÐÝØ”×ÐÚÒÑØÐÝÓÒ÷ßûØÓÙÜ×”•”àÕ•Õ.

Ã” àÐÓ”Ø”•” ÜÓ”óöàÞÒ××”•” á×ÒÏÓÒ×ÐøóÒÔ”ÏÕ ×ÕØÕÔöáÕ×Ðø
”ÜÓÒÏÒÞøÞÐÑÔÒÜÒ×ß·»Êµ»¶·´ ÑÔÕûÐÞß×”ÑÔÐÜ”ÞÙÚÒ×ÐøÓÕ÷óÒÓ”áÓÒ÷ßûö.

ýÔ”Û ÖÒÞßúÜÓ”á”ÏÐÞÐÐ÷óÒÓÒ×Ðø”ÔØÞ”×Ò×ÐÛàÕ•ÕÓÒ÷ßûö,ÑÓÒÏ×Ò•”
ÏÐÕóÒÔÓÕ,Ü”Þ”áÐ×ö Ù•ÞÕÜÓ”õÐÞø,a ÔÕØôÒÜÓøó”ÞÐ×ÒÛ×”ÑÔÐÈ´µ´´

ÑÓÒÏ×Ò•”ÏÐÕóÒÔÓÕ.ÀÑÔÕ×”áÞÒ×”,ÚÔ”ÜÓÐÏ”ÑÔÕÔ”Ú×”ôÒÑÔØ”ÛØ”×ÑÔÓÙØÖÐÐ
ÓÒ÷ßû”×ÕØÕÔ×öÝ•”Þ”á”Ø ÔÐÜÕºµÂµ Ð áöÑ”Ø”Û ·»Êµ»¶·´ Ð÷•”Ô”áÞÒ×Ðø
×ÕØÕÔ×öÝÓ”ÞÐØ”á,ÜÓÒáöàÕúùÒÛ 1,5...2.,0ÓÕ÷Õ·»Êµ»¶·Í ÜÕÓÕóÒÔÓ”á
Ð÷ÏÒÞÐø, ÜÓ”ÐÑÝ”ÏÐÔ Ø”ÜÐÓ”áÕ×ÐÒÜÓ”õÐÞø ÓÒ÷ßû””ûÓÕ÷ÙúùÒ•”
Ð×ÑÔÓÙóÒ×ÔÕ×ÕÐ÷ÏÒÞÐÐ.

ÖÒÞßú”ÜÓÒÏÒÞÒ×Ðø”ÜÔÐóÕÞß×öÝÓÒôÐó”á ûöÞÐ ÜÓ”áÒÏÒ×ö
ÐÑÜöÔÕ×ÐøÏ”Þ•”áÒÚ×”ÑÔÐÑÜÒÖÐÕÞß×öÝ”ûÓÕ÷Ö”áÑÓÒ÷ßû”Û×ÕÑ”Ñ×öÝ
àÔÕ×•, ×ÕØÕÔÕ××”ÛÑ ÓÕ÷ÞÐÚ×öóÐÑØ”Ó”ÑÔøóÐ•”Þ”áØ”Û ºµÂµ-4.
Á”×ÑÔÓÙØÖÐø”ûÓÕ÷Ö”á óÒÔ”ÏÐØÕÐÑÜöÔÕ×ÐøûöÞÐ ”ÜÐÑÕ×öáöàÒ. Ç”
ÓÒ÷ÙÞßÔÕÔÕóÐÑÜöÔÕ×ÐÛÏÞø á×ÒÏÓÒ×ÐøÓÒØ”óÒ×Ï”áÕ×ö ÑØ”Ó”ÑÔÐ
×ÕØÕÔöáÕ×Ðø20...25ó/óÐ×. ÃÕÞß×ÒÛàÒÒÜ”áöàÒ×ÐÒÑØ”Ó”ÑÔÒÛ”•ÓÕ×ÐÚÒ×”
ÔÒÝ×”Þ”•ÐÚÒÑØÐóÐÑÞ”ô×”ÑÔøóÐ,á”÷×ÐØÕúùÐóÐÜÓÐÐ÷•”Ô”áÞÒ×ÐÐÏÒÔÕÞÒÛ
ÑÓÕá×ÐÔÒÞß×”û”Þßà”•” •ÕûÕÓÐÔÕÑ ÓÒ÷ßû”ÛØÓÙÜ×”•” àÕ•Õ,ÔÕØØÕØ
×ÕØÕÔöáÕ×ÐÒÓÒ÷ßû×Õ ÔÕØÐÝÏÒÔÕÞøÝ”ÑÙùÒÑÔáÞøÒÔÑø÷ÕÑÚÒÔáÓÕùÒ×Ðø
ÏÒÔÕÞÒÛ.

µÕ ”Ñ×”áÒÜÓ”áÒÏÒ××”•”Õ×ÕÞÐ÷ÕÏÞø Ð÷•”Ô”áÞÒ×Ðø÷ÕóØ”áöÝÓÒ÷ßû
ûöÞ ÓÒØ”óÒ×Ï”áÕ×ó×”•”ÜÓ”Ý”Ï×öÛ óÒÔ”Ï ×ÕÓÒ÷Õ×Ðø×Õ ÑÔÕ×ØÕÝ-
Ü”ÞÙÕáÔ”óÕÔÕÝ,”ûÒÑÜÒÚÐáÕúùÐÛÜ”ÞÙÚÒ×ÐÒ÷ÕÏÕ××”Û ·»Êµ»¶·´ Ð
ÑÔÕûÐÞß×”ÑÔÐÜÕÓÕóÒÔÓ”á÷ÕóØ”á”ÛÓÒ÷ßûö,û”ÞßàÙú, Ü” ÑÓÕá×Ò×ÐúÑ
ÓÒ÷ßû”õÓÒ÷ÒÓ”áÕ×ÐÒó,ÜÓ”Ð÷á”ÏÐÔÒÞß×”ÑÔß,áöÑ”Ø”ÒØÕÚÒÑÔá”×ÕÓÒ÷Õ××”Û
Ü”áÒÓÝ×”ÑÔÐûÒ÷<<ØÕÓóÕ×”á",”ÔÞÐÚÕúùÐÛÑø”Ô×”ÑÐÔÒÞß×”ÛÜÓ”ÑÔ”Ô”Û
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Ø”×ÑÔÓÙØÖÐÐÓÒ÷ßû”×ÕÓÒ÷×”•”Ð×ÑÔÓÙóÒ×ÔÕ,á”÷ó”ô×”ÑÔßú ”ûÓÕû”ÔØÐÓÒ÷ßû
Ñ ÙÑÔÙÜ”ó ÑÜÒÖÐÕÞß×öÝáÐÏ”á Ñ”ÒÏÐ×Ò×ÐÛ,a ÔÕØôÒÐ÷ÏÒÞÐÛ Ñ
Ü”áöàÒ××”Û ÔáÒÓÏ”ÑÔßú óÕÔÒÓÐÕÞÕ.»Ñ×”á×öó ×ÒÏ”ÑÔÕÔØ”ó
ó×”•”ÜÓ”Ý”Ï×”•” óÒÔ”ÏÕ ×ÕÓÒ÷Õ×ÐøøáÞøÒÔÑø”ûÓÕ÷”áÕ×ÐÒÑÔÓÙôØÐÑ
ôÒÑÔØ”ÛØ”Ó”ûÚÕÔ”Ûõ”Óó”Û ÑÒÚÒ×Ðø,ÚÔ” áö÷öáÕÒÔ÷ÕÔÓÙÏ×Ò×ÐøÜÓÐ
ÙÏÕÞÒ×ÐÐÑÔÓÙôØÐÐ ÙáÒÞÐÚÐáÕÒÔÐ÷×”ÑÐ×ÑÔÓÙóÒ×ÔÕ,”Ñ”ûÒ××” ÜÓÐ
×ÕÓÒ÷Õ×ÐÐá×ÙÔÓÒ××ÐÝÓÒ÷ßûÑÓÕá×ÐÔÒÞß×”óÕÞ”•” ÏÐÕóÒÔÓÕ.

º ýÔ”ÛôÒ •ÞÕáÒÜÓÐáÒÏÒ×öÓÒ÷ÙÞßÔÕÔöÐÑÑÞÒÏ”áÕ×ÐøÜ” ”ÜÓÒÏÒÞÒ×Ðú
”ÜÔÐóÕÞß×öÝÓÒôÐó”áÓÒ÷Õ×Ðø•Ò”óÒÔÓÐÐÓÒôÙùÒ•”Ð×ÑÔÓÙóÒ×ÔÕ.µÕ
”Ñ×”áÒÏÕ××öÝ ”ÜöÔ”á, ÜÓ”áÒÏÒ××öÝ×ÕÑØ”Ó”ÑÔøÝÓÒ÷Õ×Ðø80...120ó/óÐ×,
ÏÞø ÓÒ÷Ö”áÑ ÔáÒÓÏ”ÑÜÞÕá×öóÐÜÞÕÑÔÐ×ØÕóÐT15K6 ûöÞÕ Ü”ÞÙÚÒ×Õ
÷ÕáÐÑÐó”ÑÔßÑÔ”ÛØ”ÑÔß-ÑØ”Ó”ÑÔßÓÒ÷Õ×Ðø,ÐóÒúùÕøº´Ã - 316IT 0,31

•ÏÒ ÑÔ”ÛØ”ÑÔßÓÒ÷ÖÕ,óÐ×. ¹Ò÷ÙÞßÔÕÔöÐÑÑÞÒÏ”áÕ×ÐøÜ”ØÕ÷ÕÞÐ,ÚÔ”
”ÜÔÐóÕÞß×öóÐ 3030I¿ºÈ¿ � ·¶¿ ÷×ÕÚÒ×Ðø:ÃÈ¿ ÷ÕÏ×Ò•”Ù•ÞÕ ...4 ÏÞø

ÜÒÓÒÏ×Ò•”Ù•ÞÕÙÜÓ”Ú×øúùÒÛõÕÑØÐ_100ÜÓÐÒÒàÐÓÐ×Ò-100 MM. ÃÞø
Ü”áöàÒ×Ðø ÑÔ”ÛØ”ÑÔÐÓÒ÷ÖÕÜ”ÞÙÚÒ×Õ÷ÕáÐÑÐó”ÑÔß,”ûÒÑÜÒÚÐáÕúùÕø
ÓÕáÒ×ÑÔá”ÙÑÐÞÐÛÓÒ÷Õ×Ðø×Õ áÑÒÝÜÓ”Ý”ÏÕÝÐ Ñáø÷öáÕúùÕøáÒÞÐÚÐ×Ù

Ü”ÜÒÓÒÚ×”ÛÜ”ÏÕÚÐÑ×”óÒÓ”ó ÜÓ”Ý”ÏÕ áÐÏÒ , •ÏÒ åä -
•ÞÙûÐ×ÕáÓÒ÷Õ×ÐøÜÓÐ ÜÒÓá”ó ÜÓ”Ý”ÏÒ; i - ×”óÒÓ ÜÓ”Ý”ÏÕ. Ã”
ÜÓ”óöàÞÒ××”•” á×ÒÏÓÒ×Ðøó×”•”ÜÓ”Ý”Ï×”•” óÒÔ”ÏÕûöÞÐ ÜÓ”áÒÏÒ×ö
ÑÔÕÔÐÑÔÐÚÒÑØÐÒÐÑÑÞÒÏ”áÕ×Ðø·»Êµ»¶·´ Ð÷•”Ô”áÞÒ×ÐøÓÒ÷ßûöÙØÕ÷Õ××öó
óÒÔ”Ï”ó ÜÓÐ×ÕûÞúÏÒ×ÐÐ á ÔÒÚÒ×ÐÒÜøÔÐÞÒÔ÷ÕÓÕû”Ô”ÛÑÔÕ×Ø”á-
Ü”ÞÙÕáÔ”óÕÔ”áõÓÕ×ÖÙ÷ÑØ”ÛõÐÓóö "ÁÓÐ-ÃÕ×". ÓÒ÷ÙÞßÔÕÔÒûöÞ”
ÙÑÔÕ×”áÞÒ×”,ÚÔ” ”ÔØÞ”×Ò×ÐøØ”×ÙÑ×”ÑÔÐÑ””ÔáÒÔÑÔáÙúÔ×”ÓóÕÞß×”óÙ
÷ÕØ”×ÙÓÕÑÜÓÒÏÒÞÒ×Ðø,ÐÝ ÑÓÒÏ×ÐÒ÷×ÕÚÒ×ÐøÓÕá×ö 0,136 óó, a
ÑÓÒÏ×ÒØáÕÏÓÕÔÐÚÒÑØ”Ò”ÔØÞ”×Ò×ÐÒÑ”ÑÔÕáÐÞ”0,0282 MM. Ç”•ÓÒà×”ÑÔÐ
Ð÷•”Ô”áÞÒ×ÐøàÕ•Õ×ÒÜÓÒáöàÕÞÐ0,04...0,05óó. ¼öÞ” ÙÑÔÕ×”áÞÒ×”ÔÕØôÒ,
ÚÔ” ÜÓ”ÐÑÝ”ÏÐÔØ”ÜÐÓ”áÕ×ÐÒÜÓ”õÐÞøÓÒ÷ÖÕ,Ð Ü”ýÔ”óÙ ”ÔØÞ”×Ò×Ðø
Ü”Þ”áÐ×ö Ù•ÞÕÜÓ”õÐÞøØ”ÞÒûÞúÔÑøáÜÓÒÏÒÞÕÝ+ 20�... + 45'.

Ç”ÞÙÚÒ××öÒÓÒ÷ÙÞßÔÕÔöÑ”ÑÔÕáÐÞÐ”Ñ×”áÙ ÓÒØ”óÒ×ÏÕÖÐÛÏÞø
áØÞúÚÒ×ÐøÓÕ÷ÓÕû”ÔÕ××ÙúÔÒÝ×ÐÚÒÑØÙúÏ”ØÙóÒ×ÔÕÖÐú.
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µÕ ”Ñ×”áÕ×ÐÐÜÓ”áÒÏÒ××öÝÔÒ”ÓÒÔÐÚÒÑØÐÝýØÑÜÒÓÐóÒ×ÔÕÞß×öÝ
ÐÑÑÞÒÏ”áÕ×ÐÛÓÕ÷ÓÕû”ÔÕ×ö”Ñ×”á×öÒ Ü”Þ”ôÒ×Ðø ÔÒ”ÓÐÐÜÓ”Ú×”ÑÔÐ,
ÜÓ”ÖÒÑÑÕÐ÷×ÕàÐáÕ×ÐøÓÒ÷ßûöÐ óÒÔ”Ïö Ü”áöàÒ×Ðø×ÒÑÙùÒÛÑÜ”Ñ”û×”ÑÔÐ
ÔøôÒÞ”×Õ•ÓÙôÒ××öÝ ÖÐÞÐ×ÏÓÐÚÒÑØÐÝÐ Ø”×ÐÚÒÑØÐÝÓÒ÷ßû”áöÝ
Ñ”ÒÏÐ×Ò×ÐÛ.

µÕ ûÕ÷ÒÜ”ÞÙÚÒ××öÝ×ÕÙÚ×öÝÐ ÜÓÕØÔÐÚÒÑØÐÝÓÒ÷ÙÞßÔÕÔ”á³»Æµ»

ÑÏÒÞÕÔßÑÞÒÏÙúùÐÒáöá”Ïö ÓÒØ”óÒ×ÏÕÖÐÐ:
1. ½×ÕÞÐ÷áÐÏ”á ÜÓÐÚÐ×ÕáÕÓÐÛÓÒ÷ßû”áöÝÑ”ÒÏÐ×Ò×ÐøÝ,a ÔÕØôÒ

Õ×ÕÞÐÔÐÚÒÑØÐÛ”û÷”Ó ÞÐÔÒÓÕÔÙÓ×öÝÐÑÔ”Ú×ÐØ”áÜ”ØÕ÷ÕÞÐ,ÚÔ”
ÑÙùÒÑÔáÙúùÐÒóÒÔ”Ïö ÓÕÑÚÒÔÕÐ ”ÜÓÒÏÒÞÒ×Ðø×ÒÑÙùÒÛÑÜ”Ñ”û×”ÑÔÐ
×ÒÙÚÐÔöáÕúÔ”Ñ”ûÒ××”ÑÔÐÑÞ”ô×öÝ ÙÑÞ”áÐÛýØÑÜÞÙÕÔÕÖÐÐ,”ÔÞÐÚÐø
Ø”×ÑÔÓÙØÖÐÛÑ”ÒÏÐ×Ò×ÐÛÔÐÜÕ"×ÐÜÜÒÞß-óÙõÔÕ"ÑÙÜ”Ó×öóÙÑÔÙÜ”ó,
áÞÐø×ÐÒ”ÔØÞ”×Ò×ÐÛ”Ô ×”óÐ×ÕÞß×öÝÓÕ÷óÒÓ”áýÞÒóÒ×Ô”áÓÒ÷ßûö,
ÔÒÝ×”Þ”•ÐÚÒÑØÐÝõÕØÔ”Ó”á ÏÞø ÔøôÒÞ”×Õ•ÓÙôÒ××öÝÓÒ÷ßû”áöÝ
Ñ”ÒÏÐ×Ò×ÐÛÑ” ÑÓÕá×ÐÔÒÞß×”û”ÞßàÐó ÏÐÕóÒÔÓ”ó àÕ•”ó, ÚÔ”×Ò
Ü”÷á”ÞøÒÔ×Õ ÑÔÕÏÐÐÜÓ”ÒØÔÐÓ”áÕ×ÐøÜÓÕáÐÞß×””ÖÒ×ÐÔß×ÒÑÙùÙú
ÑÜ”Ñ”û×”ÑÔßÔÕôÒÞ”×Õ•ÓÙôÒ××öÝÓÒ÷ßû”áöÝÑ”ÒÏÐ×Ò×ÐÛ.

2. ´÷ ÙÑÞ”áÐøÑ”áóÒÑÔ×”ÑÔÐÏÒõ”ÓóÕÖÐÛ×ÐàÜÒÞø,óÙõÔö Ð áÐÔØ”á
Ü”ÞÙÚÒ×” ÏÐõõÒÓÒ×ÖÐÕÞß×”Ò ÙÓÕá×Ò×ÐÒ, ÝÕÓÕØÔÒÓÐ÷ÙúùÒÒ
×ÒÓÕá×”óÒÓ×”ÒÓÕÑÜÓÒÏÒÞÒ×ÐÒ×Õ•ÓÙ÷ØÐáÏ”Þß ”ÑÐÑ”ÒÏÐ×Ò×ÐøÏÞø
Ø”×ÐÚÒÑØ”ÛÓÒ÷ßûöÑ×ÒÜÓÒÓöá×öóÐáÐÔØÕóÐ.¹Õ÷ÓÕû”ÔÕ×ÕÜÓ”•ÓÕóóÕ
ÓÒàÒ×ÐøýÔ”•” ÙÓÕá×Ò×Ðø´ ÚÐÑÞÒ××”ÓÕÑÑÚÐÔÕ×öÙÑÐÞÐø×ÕáÐÔØÕÝ
”Ñ×”á×öÝ ÷ÕóØ”áöÝÑ”ÒÏÐ×Ò×ÐÛ.Ç”ÞÙÚÒ××öÒÓÒàÒ×ÐøÜ”ÏÔáÒÓôÏÒ×ö
ÓÒ÷ÙÞßÔÕÔÕóÐ”ÜÓÒÏÒÞÒ×ÐøÙÑÐÞÐÛóÒÔ”Ï”ó ÔÒ×÷”óÒÔÓÐÓ”áÕ×Ðø.

3. Ç”ÞÙÚÒ×ö ÏÐõõÒÓÒ×ÖÐÕÞß×öÒÙÓÕá×Ò×Ðø,ÙÚÐÔöáÕúùÐÒáÞÐø×ÐÒ
”ÔØÞ”×Ò×ÐÛ”Ô×”óÐ×ÕÞß×öÝÓÕ÷óÒÓ”áØ”×ÙÑ×”ÑÔÐàÕ•ÕØ”×ÐÚÒÑØ”Û
ÓÒ÷ßûö×Õ ÓÕÑÜÓÒÏÒÞÒ×ÐÒ×Õ•ÓÙ÷ØÐÜ” áÐÔØÕó.µÕ ”Ñ×”áÒ ýÔÐÝ
ÙÓÕá×Ò×ÐÛáöáÒÏÒ×öõ”ÓóÙÞö Ð ÓÕÑÑÚÐÔÕ×ö”ÜÔÐóÕÞß×öÒ”ÔØÞ”×Ò×Ðø,
ÑÜ”Ñ”ûÑÔáÙúùÐÒÓÕá×”óÒÓ×”óÙÓÕÑÜÓÒÏÒÞÒ×Ðú×ÕÜÓøôÒ×ÐÛá áÐÔØÕÝ

Ü”áöàÒ×Ðú ÜÓ”Ú×”ÑÔÐÑ”ÒÏÐ×Ò×Ðø.Ç”ØÕ÷Õ×”,ÚÔ””ÔÓÐÖÕÔÒÞß×”Ò
áÞÐø×ÐÒ×ÒÓÒ•ÙÞÐÓÙÒóöÝ”ÔØÞ”×Ò×ÐÛàÕ•Õ ÓÒ÷ßûöó”ôÒÔ ûöÔß
Ø”óÜÒ×ÑÐÓ”áÕ×””ÔØÞ”×Ò×ÐøóÐØ”×ÙÑ×”ÑÔÐ.

4. ºöáÒÏÒ×Õ ÷ÕáÐÑÐó”ÑÔß,ÙÚÐÔöáÕúùÕø áÞÐø×ÐÒ ÷Õ÷”Ó”á
ÖÐÞÐ×ÏÓÐÚÒÑØ”óÑ”ÒÏÐ×Ò×ÐÐ×ÕÓÕÑÜÓÒÏÒÞÒ×ÐÒ×Õ•ÓÙ÷ØÐÜ” áÐÔØÕó.
¹ÕÑÚÒÔ×öóÜÙÔÒó ÐÑÑÞÒÏ”áÕ×ÐÒó×ÕÜÓøôÒ××”•”Ñ”ÑÔ”ø×ÐøáÜÕÏÐ×
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ÓÒ÷ßûöóÒÔ”Ï”ó õ”Ô”ÙÜÓÙ•”ÑÔÐÜ”ØÕ÷Õ×”,ÚÔ”ÙáÒÞÐÚÒ×ÐÒ÷Õ÷”Ó”áá
Ñ”ÒÏÐ×Ò×ÐÐÏ” óÕØÑÐóÕÞß×öÝ÷×ÕÚÒ×ÐÛ,Ñ””ÔáÒÔÑÔáÙúùÐÝàÒÑÔ”Û
ÑÔÒÜÒ×Ð·»Êµ»¶·´, ×Ò ”ØÕ÷öáÕÒÔÑÙùÒÑÔáÒ××”•”áÞÐø×Ðø ×Õ
ÓÕÑÜÓÒÏÒÞÒ×ÐÒ×Õ•ÓÙ÷ØÐÇ» áÐÔØÕó ×ÕáÒÞÐÚÐ×Ù×ÕÜÓøôÒ×Ðøº»
áÜÕÏÐ×ÕÝÓÒ÷ßûö.Ç”ÞÙÚÒ×öõ”ÓóÙÞö ÓÕÑÑÚÐÔÕ×öáÒÞÐÚÐ×ö÷Õ÷”Ó”á
Ñ”ÒÏÐ×Ò×ÐÛ Ñ ÙÜ”Ó×öó ÙÑÔÙÜ”óÏÞø Ø”óÜÒ×ÑÕÖÐÐºÈ´¿µ´¿

×ÒÜÒÓÜÒ×ÏÐØÙÞøÓ×”ÑÔÐÇÈ»¶Á»¶·´ ÙÜ”Ó×”•” Ô”ÓÖÕ”ÑÐ ÓÒ÷ßûöÐ
”ûÒÑÜÒÚÒ×ÐøÜÞ”Ô×”ÑÔÐÑÔöØÕÏÞø ÓÒÕÞß×öÝÖÐÞÐ×ÏÓÐÚÒÑØÐÝ
Ñ”ÒÏÐ×Ò×ÐÛ. ÇÓ”áÒÏÒ××öÒ ÑÓÕá×ÐÔÒÞß×öÒÞÕû”ÓÕÔ”Ó×öÒÐ
ÜÓ”óöàÞÒ××öÒÐÑÜöÔÕ×ÐøÖÐÞÐ×ÏÓÐÚÒÑØÐÝÓÒ÷ßû”áöÝÑ”ÒÏÐ×Ò×ÐÛ,
Ð÷•”Ô”áÞÒ××öÝ Ñ ÚÒÔáÒÓÔ”ÛÐ àÒÑÔ”Û ÑÔÒÜÒ×øóÐ·»Êµ»¶·´,

Ü”ÏÔáÒÓÏÐÞÐá”÷ó”ô×”ÑÔß Ñ×ÐôÒ×ÐøÔÓÒû”áÕ×ÐÛ,ÜÓÒÏüøáÞøÒóöÝØ
·»Êµ»¶·´ ÖÐÞÐ×ÏÓÐÚÒÑØÐÝÓÒ÷ßûÔÐÜÕÑ”ÒÏÐ×Ò×ÐÛ×ÕÑ”Ñ×öÝàÔÕ×•ûÒ÷
ÙùÒÓûÕÏÞø ÜÓ”Ú×”ÑÔÐ.

5. ´ÑÑÞÒÏ”áÕ×ÐøóÐØ”×ÖÒ×ÔÓÕÖÐÐ×ÕÜÓøôÒ×ÐÛ ”Ñ×”áÕ×ÐÐ×ÐÜÜÒÞø
óÒÔ”Ï”ó õ”Ô”ÙÜÓÙ•”ÑÔÐ,aÔÕØôÒÞÕû”ÓÕÔ”Ó×öóÐ´ ÜÓ”óöàÞÒ××öóÐ
ÐÑÜöÔÕ×ÐøóÐ Ï”ØÕ÷Õ×Õ ÖÒÞÒÑ””ûÓÕ÷×”ÑÔßÐ÷•”Ô”áÞÒ×Ðø
ÖÐÞÐ×ÏÓÐÚÒÑØ”ÛÓÒ÷ßûöàÐÕ×• ÜÒÓÒÝ”Ï”ó”ÔÓÒ÷ßû”á”ÛØ•ÞÕÏØ”Û
ÚÕÑÔÐ áÐÏÒ÷ÕÓÒ÷ßû”á”ÛØÕ×ÕáØÐÑÓÕÏÐÙÑÕóÐ÷ÕØÓÙ•ÞÒ×Ðøá÷ÕóÒ×
ÜÓÐóÒ×øáàÒ•”ÑøÜÒÓÒÝ”ÏÕº áÐÏÒÑûÒ•ÕÓÒ÷ßûö.

6. ºöáÒÏÒ×ö ÙÔ”Ú×Ò××öÒ õ”ÓóÙÞö ÓÕÑÑÚÐÔÕ×ö÷×ÕÚÒ×Ðø
Ø”ýõõÐÖÐÒ×Ô”á”Ñ×”á×”Û ×Õ•ÓÙ÷ØÐÏÞø ÖÐÞÐ×ÏÓÐÚÒÑØÐÝØ”×ÐÚÒÑØÐÝ
ÓÒ÷ßûÑ ÙÚÒÔ”óÜ”ÏÕÔÞÐá”ÑÔÐáÑÒ•”Ñ”ÒÏÐ×Ò×ÐøÑ” ÑÓÕá×ÐÔÒÞß×”
Ø”Ó”ÔØ”ÛÏÞÐ×”Û Ñ ÙÜ”Ó×öó ÙÑÔÙÜ”ó.Ç”ÞÙÚÒ××öÒÓÒ÷ÙÞßÔÕÔö
Ü”ÏÔáÒÓôÏÒ×öýØÑÜÒÓÐóÒ×ÔÕÞß×öóÐÏÕ××öóÐ. ÃÞøÓÕÑÚÒÔÕá×Òà×ÐÝ
ÙÑÐÞÐÛ ÓÒ÷ßû”áöÝÑ”ÒÏÐ×Ò×ÐøÝØ”Þ”×× ÓÕ÷ÓÕû”ÔÕ×ÕóÒÔ”ÏÐØÕ,
ÙÚÐÔöáÕúùÕøÜÞÕá×öÛÝÕÓÕØÔÒÓÜÓÐÞ”ôÒ×Ðø×Õ•ÓÙ÷ØÐ. ÐÔ”•Ò
ÓÕÑÚÒÔ×Õø×Õ•ÓÙ÷ØÕº ÓÒ÷ßû”á”óÑ”ÒÏÐ×Ò×ÐÐØ”Þ”×× Ñ×Ð÷ÐÞÕÑß×Õ
10...15%.

7. ÀÑÔÕ×”áÞÒ×”,ÚÔ” Ü”•ÓÒà×”ÑÔÐõ”Óó Ñ”ÒÏÐ×Ò×Ðø, ÔÕØÐÒØÕØ
×ÒÑ”áÜÕÏÒ×ÐÒ”ÑÐ ÓÒ÷ßûö ÔÒÞÕØ”Þ”××ö, ×ÒÜÒÓÜÒ×ÏÐØÙÞøÓ×”ÑÔß
ÜÞ”ÑØ”ÑÔÐÙÜ”Ó×”•” Ô”ÓÖÕ”ÑÐÓÒ÷ßûö,ó”•ÙÔÜÓÐáÒÑÔÐØÓÕÑØÓöÔÐú
ÑÔöØÕ.´÷ áöáÒÏÒ××”Û÷ÕáÐÑÐó”ÑÔÐ”ÜÓÒÏÒÞÒ×öØÓÐÔÐÚÒÑØÐÒ÷×ÕÚÒ×Ðø
ýÔÐÝÜ”•ÓÒà×”ÑÔÒÛ”û”Ñ×”áÕ×Õ×Ò”ûÝ”ÏÐó”ÑÔßÜ”áöàÒ×Ðøó”óÒ×Ô”á
÷ÕÔøôØÐÏÞø ÓÒÕÞß×öÝÖÐÞÐ×ÏÓÐÚÒÑØÐÝØ”×ÐÚÒÑØÐÝÓÒ÷ßû”áöÝ
Ñ”ÒÏÐ×Ò×ÐÛ.

8.

9.

10.

11.

¹Õ÷ÓÕû”ÔÕ×ÕóÒÔ”ÏÐØÕÐ Ü”ÞÙÚÒ×öõ”ÓóÙÞö ÏÞø ”ÜÓÒÏÒÞÒ×Ðø
ÓÕÑÚÒÔ×”-ýØÑÜÒÓÐóÒ×ÔÕÞß×öÜÙÔÒóóÕØÑÐóÕÞß×öÝ×ÕÜÓøôÒ×ÐÛº»
áÜÕÏÐ×ÕÝÓÒ÷ßûö.µÕ ”Ñ×”áÒ ÓÒ÷ÙÞßÔÕÔ”áÐÑÑÞÒÏ”áÕ×ÐøÜÞ”ÑØÐÝ
ó”ÏÒÞÒÛ óÒÔ”Ï”ó õ”Ô”ÙÜÓÙ•”ÑÔÐ ”ÜÓÒÏÒÞÒ×ö ÔÒ”ÓÒÔÐÚÒÑØÐÒ
Ø”ýõõÐÖÐÒ×ÔöØ”×ÖÒ×ÔÓÕÖÐÐ×ÕÜÓøôÒ×ÐÛ,áÒÞÐÚÐ×ÙØ”Ô”ÓöÝÃÈ¿

ÐÑÑÞÒÏ”áÕ××öÝÖÐÞÐ×ÏÓÐÚÒÑØÐÝÓÒ÷ßûó”ô×” ÜÓÐ×ÐóÕÔßÓÕá×”Û4,0,a
ÏÞø ÷ÕóØ”áöÝÓÒ÷ßû 4,2...4,5. º ÑÞÙÚÕÒ÷ÕóØ”áöÝÓÒ÷ßûÑ
ÜÞ”ÑØ”ÑÓÒ÷Õ××”ÛáÜÕÏÐ×”Û×ÕûÞúÏÕÒÔÑøÙáÒÞÐÚÒ×ÐÒØ”ýõõÐÖÐÒ×ÔÕ
Ø”×ÖÒ×ÔÓÕÖÐÛ×ÕÜÓøôÒ×ÐÛÏ” 5,6, Ü”ýÔ”óÙ ÜÓÐóÒ×Ò×ÐÒÔÕØ”•”
ÜÓ”õÐÞøÏÞø ÔøôÒÞ”×Õ•ÓÙôÒ××öÝÑ”ÒÏÐ×Ò×ÐÛÑÞÒÏÙÒÔ”•ÓÕ×ÐÚÐáÕÔß.
´ÑÑÞÒÏ”áÕ×ö ”ûùÐÒ ÷ÕØ”×”óÒÓ×”ÑÔÐÐ÷×”ÑÕÐ ÓÕ÷ÓÕû”ÔÕ×ÕÔÒ”ÓÐø
Ð÷×”ÑÕÖÐÞÐ×ÏÓÐÚÒÑØÐÝÐ Ø”×ÐÚÒÑØÐÝÓÒ÷ßûÑÙÚÒÔ”ó×ÒÓÕá×”óÒÓ-
×”ÑÔÐÓÕÑÜÓÒÏÒÞÒ×ÐøÐ÷óÒ×Ò×Ðø×Õ•ÓÙ÷ØÐ×ÕÜ”áÒÓÝ×”ÑÔøÝÔÓÒ×Ðø
º´·Á»º á ÜÓ”ÖÒÑÑÒÑáÐ×ÚÐáÕ×ÐøÐ ”ÔáÐ×ÚÐáÕ×ÐøÑ”ÒÏÐ×Ò×Ðø.
´ÑÑÞÒÏ”áÕ×” áÞÐø×ÐÒ×Õ Ð÷×”ÑáÐÔØ”á”Ñ×”á×öÝ ÓÕ÷óÒÓ”áÓÒ÷ßû,
ÙÑÔÕ×”áÞÒ××ÒÓÕá×”óÒÓ×öÛÝÕÓÕØÔÒÓÐ÷×”ÑÕáÐÔØ”áÜ” áöÑ”ÔÒÜÓ”õÐÞø
Ð á÷ÕáÐÑÐó”ÑÔÐ”ÔÜ”Þ”ôÒ×ÐøáÐÔØÕÜ” áöÑ”ÔÒÑ”ÒÏÐ×Ò×Ðø.¹ÕÑÚÒÔÕóÐ

ýØÑÜÒÓÐóÒ×ÔÕóÐÙÑÔÕ×”áÞÒ×”,ÚÔ” Ð÷×”ÑÜ”áÒÓÝ×”ÑÔÐáÐÔØ”á
÷×ÕÚÐÔÒÞß×”ÛÑÔÒÜÒ×Ð÷ÕáÐÑÐÔ”Ô ºÄ¶»·Ä ÜÓ”õÐÞø.¶ Ð÷óÒ×Ò×ÐÒó
áöÑ”ÔöÜÓ”õÐÞø÷ÕóØ”á”ÛÓÒ÷ßûöÔÐÜÕ3-133”Ô3,29Ï” 2,63MM Ð÷×”Ñ
áÐÔØ”áÙóÒ×ßàÕÒÔÑø1,5ÓÕ÷Õ.Ç”ýÔ”óÙ ÏÞø ÓÒ÷ßû,Ü”ÏáÒÓôÒ××öÝ
Ð÷×”ÑÙ,ÖÒÞÒÑ””ûÓÕ÷×”ÜÓÐóÒ×øÔßÜÓ”õÐÞÐÑ ÜÞ”ÑØ”ÑÓÒ÷Õ××öóÐ
áÒÓàÐ×”ÛÐ áÜÕÏÐ×”Û.
ÇÓ”áÒÏÒ×ö ÑÔÒ×Ï”áöÒ ÐÑÜöÔÕ×ÐøÐ Ü”ÞÙÚÒ×ÕýóÜÐÓÐÚÒÑØÕø
÷ÕáÐÑÐó”ÑÔßóÒôÏÙ Ð÷×”Ñ”ó áÐÔØ”áÐ ”ÔØÞ”×Ò×ÐøóÐÜ”Þ”áÐ×ö Ù•ÞÕ
ÜÓ”õÐÞøÓÒ÷ßûö×ÐÜÜÒÞøÐ óÙõÔö. µÕ ”Ñ×”áÒ ÓÒ÷ÙÞßÔÕÔ”áýÔÐÝ
ýØÑÜÒÓÐóÒ×Ô”áÜ”ØÕ÷Õ×ÕÖÒÞÒÑ””ûÓÕ÷×”ÑÔßÜ”áöàÒ×Ðø ·»Êµ»¶·´

Ü”Þ”áÐ×ö Ù•ÞÕÜÓ”õÐÞø÷ÕóØ”áöÝÓÒ÷ßûÏ” 30 á÷ÕóÒ×ÜÓÐ×øÔöÝÓÕ×ÒÒ
”ÔØÞ”×Ò×ÐÛ+45'.
µÕ ”Ñ×”áÒÜÓ”áÒÏÒ××öÝÐÑÑÞÒÏ”áÕ×ÐÛÓÕ÷ÓÕû”ÔÕ×ÕÑÐÑÔÒóÕÏ”ÜÙÑØ”á
×Õ Ð÷•”Ô”áÞÒ×ÐÒ÷ÕóØ”á”Û ÓÒ÷ßûöÜ”áöàÒ××”Û ·»Êµ»¶·´ Ñ
ÓÕ÷×”÷×ÕÚ×öóÐ”ÔØÞ”×Ò×ÐøóÐØ”×ÙÑ×”ÑÔÐ×ÐÜÜÒÞøÐ óÙõÔö ”Ô Ï”
0,25 ÿÒÞÒÑ””ûÓÕ÷×”ÑÔßÔ”•” ÐÞÐ Ð×”•” Ñ”ÚÒÔÕ×Ðø÷×ÕØ”á
”ÔØÞ”×Ò×ÐøØ”×ÙÑ×”ÑÔÐ”ÜÓÒÏÒÞøÒÔÑø×Õ÷×ÕÚÒ×ÐÒóÓÒ÷ßûö.ÃÞø
÷ÕóØ”á”ÛÓÒ÷ßûö,Ü”ÏáÒÓôÒ××”Û Ð÷×”ÑÙ,×ÕÐû”ÞßàÕøÜÓ”Ú×”ÑÔß
”ûÒÑÜÒÚÐáÕÒÔÑøÜÓÐ ”ÔØÞ”×Ò×ÐøÝØ”×ÙÑ×”ÑÔÐ,”ûÙÑÞÕáÞÐáÕúùÒÛ
Ñ”ÜÓøôÒ×ÐÒÜ” û”Þßà”óÙ ÏÐÕóÒÔÓÙ÷”×Ò×ÕÐóÒ×ßàÒ•”Ð÷×”ÑÕáÐÔØ”á.
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12. »û”Ñ×”áÕ×Õ ÖÒÞÒÑ””ûÓÕ÷×”ÑÔßÐ÷•”Ô”áÞÒ×ÐøÔøôÒÞ”×Õ•ÓÙôÒ××”Û
ÓÒ÷ßûö×ÕÑ”Ñ×öÝàÔÕ×•×ÕØÕÔöáÕ×ÐÒó,”ÜÓÒÏÒÞÒ×ö”ÜÔÐóÕÞß×öÒ
ÓÒôÐóö,ÓÕ÷ÓÕû”ÔÕ×á×ÒÏÓÒ×ÔÒÝ×”Þ”•ÐÚÒÑØÐÛÜÓ”ÖÒÑÑ×ÕØÕÔöáÕ×Ðø
ÖÐÞÐ×ÏÓÐÚÒÑØÐÝÓÒ÷ßûÑÓÕá×ÐÔÒÞß×”û”Þßà”•” ÏÐÕóÒÔÓÕÐ àÕ•Õ.

13. ´ÑÑÞÒÏ”áÕ×ó×”•”ÜÓ”Ý”Ï×öÛ óÒÔ”Ï ×ÕÓÒ÷Õ×Ðø÷ÕóØ”áöÝÓÒ÷ßûÐ
Ü”ØÕ÷Õ×ÕÖÒÞÒÑ””ûÓÕ÷×”ÑÔßÜ”Þ×”•” ÜÒÓÒÝ”ÏÕá ÷ÕóØ”á”óÜÓ”Ð÷á”ÏÑÔáÒ
Ø ÏÕ××”óÙ óÒÔ”ÏÙ Ð÷•”Ô”áÞÒ×ÐøÓÒ÷ßûö. ¶ÔÕÔÐÑÔÐÚÒÑØÐóÐ
ÐÑÑÞÒÏ”áÕ×ÐøóÐÏ”ØÕ÷Õ×”,ÚÔ” ÜÓÐÙØÕ÷Õ××”óóÒÔ”ÏÒ ×ÕÓÒ÷Õ×Ðø
”ûÒÑÜÒÚÐáÕúÔÑøÜ”áöàÒ××öÒÔÓÒû”áÕ×Ðø,ÜÓÒÏüøáÞøÒóöÒØ ·»Êµ»¶·´

Ð÷•”Ô”áÞÒ×ÐøÜÕÓÕóÒÔÓ”á÷ÕóØ”á”Û ÓÒ÷ßûö. Ç” ÓÒ÷ÙÞßÔÕÔÕó
ÐÑÑÞÒÏ”áÕ×ÐÛ”ÜÓÒÏÒÞÒ×ö á×ÒÏÓÒ×öá óÕÑÑ”á”ÒÜÓ”Ð÷á”ÏÑÔá”
”ÜÔÐóÕÞß×öÒÓÒôÐóö ÓÒ÷Õ×Ðø •Ò”óÒÔÓÐøÐ×ÑÔÓÙóÒ×ÔÕÏÞø
ó×”•”ÜÓ”Ý”Ï×”•” óÒÔ”ÏÕ×ÕÓÒ÷Õ×ÐøÓÒ÷ßûö.

14. µÕ ”Ñ×”áÕ×ÐÐÜÓ”áÒÏÒ××öÝÐÑÑÞÒÏ”áÕ×ÐÛÓÕ÷ÓÕû”ÔÕ×öÓÒØ”óÒ×ÏÕÖÐÐ
Ü” Ø”×ÑÔÓÙØÖÐÐ,ÑÐÑÔÒóÒÏ”ÜÙÑØ”á ÔÒÝ×”Þ”•ÐÚÒÑØÐó×”ÓóÕÔÐáÕóÏÞø

ÖÐÞÐ×ÏÓÐÚÒÑØÐÝÓÒ÷ßûàÔÕ×•Ð Ø”×ÐÚÒÑØÐÝÓÒ÷ßû÷ÕóØ”á,á”àÒÏàÐÝ á
Ñ””ÔáÒÔÑÔáÙúùÙúÔÒÝ×ÐÚÒÑØÙúÏ”ØÙóÒ×ÔÕÖÐú ×Õ ÙÓ”á×Ò
•”ÑÙÏÕÓÑÔáÒ××öÝÑÔÕ×ÏÕÓÔ”á,Ø”Ô”ÓöÒÏÒÛÑÔáÙúÔÜ” ×ÕÑÔ”øùÒÒáÓÒóø
á ¹”ÑÑÐÛÑØ”ÛÎÒÏÒÓÕÖÐÐ:

Â”ÑÙÏÕÓÑÔáÒ××öÛÑÔÕ×ÏÕÓÔ¹”ÑÑÐÛÑØ”ÛÎÒÏÒÓÕÖÐÐ"·ÔÕ×•Ð
×ÕÑ”Ñ×öÒ,ÙÑÔßÒáöÒàÔ”ØÐ óÙõÔö Ø×Ðó". Â»¶· P51161-2002.M.,
2002r.;

Â”ÑÙÏÕÓÑÔáÒ××öÛÑÔÕ×ÏÕÓÔ¶”ú÷Õ ¶¶¹ - ¾ÕóØÐÏÞÕûÙÓÐÞß×öÝ
ÔÓÙû".Â»¶· 5286-75.-M.,1975•.
15. ¹Õ÷ÓÕû”ÔÕ×ö,Ð÷•”Ô”áÞÒ×ö á×ÒÏÓÒ×öÓøÏ ”ÜöÔ×”-ÜÓ”óöàÞÒ××öÝ

ÙÑÔÕ×”á”Ø:
ÑÔÒ×ÏÏÞø ”ÜÓÒÏÒÞÒ×ÐøÐ÷×”Ñ”ÑÔ”ÛØ”ÑÔÐÓÒ÷ßûö×Õ ûÕ÷Ò

•ÐÏÓÕáÞÐÚÒÑØ”•”ØÞúÚÕÃÈ¿ ÑáÐ×ÚÐáÕ×ÐøÐ ”ÔáÐ×ÚÐáÕ×Ðø÷ÕóØ”á×Õ
ÑØáÕôÐ×Ò;

- ÙÑÔÕ×”áØÕÏÞø Ð÷óÒÓÒ×ÐøÜ”Þ”áÐ×ö Ù•ÞÕÜÓ”õÐÞøÓÒ÷ßûö;
ÜÓÐÑÜ”Ñ”ûÞÒ×ÐÒÏÞø ”ÜÓÒÏÒÞÒ×ÐøÐ÷×”ÑÕÓÒ÷ßûö.

16. ¹Õ÷ÓÕû”ÔÕ××ÕøóÒÔ”Ï”Þ”•Ðø ”Ñ×”áö ÓÕÑÚÒÔÕÓÒ÷ßû”áöÝÑ”ÒÏÐ×Ò×ÐÛ
×Õ ÑÔÕÏÐÐÜÓ”ÒØÔÐÓ”áÕ×Ðø,ÜÓÐóÒ×Ò××öÒÏÞø ÖÐÞÐ×ÏÓÐÚÒÑØÐÝ
Ñ”ÒÏÐ×Ò×ÐÛàÔÕ×•Ð Ø”×ÐÚÒÑØÐÝÑ”ÒÏÐ×Ò×ÐÛ÷ÕóØ”áûÙÓÐÞß×öÝÔÓÙû,
ó”•ÙÔûöÔßÐÑÜ”Þß÷”áÕ×öÏÞø ÓÕÑÚÒÔÕÔøôÒÞ”×Õ•ÓÙôÒ××öÝÓÒ÷ßû”áöÝ
Ñ”ÒÏÐ×Ò×ÐÛ,ÜÓÐóÒ×øÒóöÝá ÏÓÙ•ÐÝ”ÔÓÕÑÞøÝóÕàÐ×”ÑÔÓ”Ò×Ðø.
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•¤ž ¡¬¥ª¥¦§¨¥¦ è  ã£®ã¡ð å ð¡ ®¡«ží ã¡ð ¢ä¡ ¡­¡  é
­¥ ¡­¡  æ¡®¥¦®¡­¡¨£  ©£¡²¥¦§¨¥¦  ž®£ ¡©®¥¦§¨¡  é
­®¥ñ¡­¡ ¥¦§¨¡  «¡® � ®¡²©¡ , £  	æžª  ¡é ±ž®©ž¤£­¥¦§¨¡ 
¡æ¡±¥ã©¡   æ¡¤¡­¥ã æ¡®¥¦®¡­£ ¡ ã¡ ¡­¡  	 ¡òž®£² çžñ©¡ 
é ­£®¡íã¥ñ ©ž§¥¯ ž®£ °ç¤©¡ è:

•§¡® ž®£ æ¡¤°¡í ž®£ ¥¦ ¤žª¡­ ž®£, £  	æžª  ¡é
¢®¡­¡ ¥¦§¨¡  ãž®ä¥¦ð¥¦§¨¡  ±£©¡  ã®¡ ±£© ¡ã¥®ãžä å

±ž ¡®¡ ¡¨£  ¬¥®ç¥ã << £æžä-­²¥®¯£ 	>>¤£æ£ ±¡©ž©¡¤¡«¡® ­¡®°
ž®­¡®¥¦§¨¡ , ©žð ¤®¡©¡¢ð£ é Ÿ¡¨ä£ ä¡¨  ¤¡®¡ðã¡ð
æ¡¤¡ª¬¡ ¡¤¥¦ æ¡®¥¦®¡­¡¨£  ©£¡²¥¦§¨¥¦  ž®£ ­®¥ñ¥¦ ¡­¥¦§¨¡ 
±ž¤¡ë¥¤©¡  ¡ ±®¡ïžç¤¥¦§¨¥¦ è:


 žê¥®©¡²£¡ ž®£ ±¡©¡¤žñ¥¦§¨¡  æ¡¨©¡ £² ª¤¡²ãžä å

­¥ ¡­¡  æ¡®¥¦®¡­£ ¡ è ¯±¡¤ ¢¡ä¡®£ ã®¡ ¡ ±¡ã¡ª¡®¡ 	 ¡ò
«¡ç¬ã¡ð «žíè « ¥¦§¡¢®¥ñ ¯£êž®ž ²£¡ä ±¡ã¡ª¡®¥¦©è: ’ç¡­ãžä å

±¡©¡­¡®¢ 	 ¡¨£  ð®¡¢£® é §ã¡¨£  žñ¡ ¡­¥ã ±¡çããžä ž  ±£© ¡­¡ 
ò¡­¡ Ÿ¡¨£  ©£¡²¥¦§¨¥¦  ž®£ ¢¡ä¡® ž®£ ã®¡¨£ °£¢ž®è: ƒ¤¡²ã¡ð
ä¥¦ð¥¦© ž®è ±¡ª¤¡¤ãžä ž  � ¢©¡  ï¡©¡ ¡­ ¾À-155 ¤žª¡­£
©£¡²¥¦§¨¡  ¤ž ë¥ 	 ¡ò©¡  ¡®¯¨¥¦ Ÿ ž®¥ã:

‡¥ ¡­¡  æ¡®¥¦®¡­£ ±¡©¡® ­¡ë©ãžä ž  ¯£êž®ž ²£¡ä
±¡ã¡ª¡®¥¦© ž®, ¥®¥ Ÿ ±¡çã£ ž  ¡í ¥¦© ¡ ã¡ ¡­¡  	 ¡òž®£²
æ¡®¥¦®¡­£ ­¥ ¡­¡ ¥¦§¨¡  é Ÿ¡¨ä£ çžñ¥¦© ž®£ ¡ë¯ž²¥¦§¨¥¦ è
«ží ã¡ð¥¦§¨¡ â èª¤ ¢¡ä¡® ž®£ «¡ç¬©¡  ã®¡: •¨¯
±¡ã¡ª¡®¥¦© ž®£ ±£©¡  ã®¡ ª¤¡²ãžä ž  «¡ ¡ � éž® ©£¡²©¡ 
­®¥ñ¥¦ ¡­¥¦§¨¡  «¡® � ®¡²©¡ è  æ¡ª¤¥ñ ä¡ã¡®­¡¨£  çžñ¥¦© ž®£
±¡çã¡®­£ ±¡©¡®:


 ¥¦®ª å «ž®ãžä­¡æ, ¥®è±¡çã£ å ¡í ¥¦© «ží£ «¡ç¬©¡  ã®¡
¢ä¡ ¡­¡  ©£¡²¥¦§¨¥¦  ž®£ «¡²¡­ ž®£ ¡ë¯ž²¥¦§¨¥¦ è:
€¡çã¡®­¡¨£  � é¥ã é æ¡®¥¦®¡­£ ¢¥¢ž®£ ä¡®ã¡ð¡¨£  ã£°¡­£
±ž¤¡ë¥¤©¡  ê¥¤¥¡í¡ � ¢¡­¡ ¥¦§¨¡  žñ¡ ¡­¥ã ²¥¦¨² å ¤®ãžä,¥®
©£¡²¥¦§¨¥¦  ž®¥¦© «¡²¡­ ž®£ ©žð¡²¥¦©è ©£  	é ¡í¡ãžä¡¢¥¦¨  ¡®-
ïžŸ ž®£, ¥®¥ Ÿ ±¡©¡æ¡¤¡ª¬¡ ¥¦© ž  °ç¤¥¦§¨¡  4-®¯
¡ª¤£°¡ £ , å¡æžª 	£ ¡ë¯¥¦© èª¤ ¢¡ä¡® ž®£ «ží ã¡ð¥¦§¨¡  é
æ¡®¥¦®¡­ ž®£ ¢¥¢ž®¥¦© ä¡®ã¡ð¥¦§¨¡  ©žð¥¦§¨¡  ã®¡ ¥¦ ¥®¥ç
	 ¡ò¥ã  æ¡ª¤¥¦© å©£¡²¥¦§¨¡  ¡©®¥¦§¨¡  ¡°£ :
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ƒ¤¡²ãžä ž  «¡ ¡ � éž® é ±¡çã¡®­ãžä ±£© ¡­¡ 
«ží ã¡ð¥¦§¨¡  ¢¥®ð¡­£² ž®£ ¡®ïžŸ ž®èâ ±¡çã£ ¡í žä¥ã ±ž ©¡ 
¡ª¤£°¡ ¥ã ¡©«¥ñî ©£¡²©¡  è ­®­žä£¥¦§¨¥¦ è: ƒ¤¡²ã¡ð
¡®¯¨¥¦ Ÿ ž®è ±¡ª¤¡¤ãžä ž  ò¥®�  ¡­¡  ¤ã¨¡ä ž®¥ã:
•¥ñ¥ã¡­ ž®£ æ¡®¥¦®¡­¡¨£  ©£¡²¥¦§¨¥¦  ž®¥¦© ¡®¤¡Ÿ£  ¥¦ïž®£
±¡çã¡®­£ ±¡©¡® ©ç¡­ãžä å ¥¦ï£ ¡ë¯©¡  ª¡±¥¦  « ¥¦¨§è ±¡çã£
¡í ¥ñ žñ¡ ¡­: •®¯¨¥¦ Ÿ¥¦©, ¡¨¯ ©£¡²¥¦§¨¥¦  ž®¥¦© ±¡çã¡®­¡¨£ 
«ží ã¡ð¥¦§¨¥¦ è ò¥Ÿ®¡²žä å 10...15%-¥ã:

€ž¤¡ë¥¤ãžä ž  ¢ä¡ ¡­¡  é ­¥ ¡­¡  æ¡®¥¦®¡­ ž®¥¦©
©¡çã¡ðŸ£ è ¯±¡ ¥¦® � ®£ ¡ 	 ¡ò¥¦§¨¥¦  ž®è ±¡çã£ ¡í žä¥ã
©£¡²©¡   ž®- é ¡®¤¡æ¤¥¦¤¡­©¡  ¢¥®ðè §¡² ž®¥¦© ¢¡ä¡® ž®£
çò©¡  ©¡­ž®é¥¦¨§ ž®£ ã®¡ «ží ã¡ð¥¦§¨¡  ò¥ò¥¬¥¦§¨¥¦  ž®  ¥¦
¡ ±¡ã¡ª¡®¡ 	 ¡ò «¡ç¬¥¦©è:

€¡çã¡®­ ž®¥ã é ª¤ž ¯¡¨£  ò¥®� ¡®­¥¦© ž®¥ã æ¡®ëã¡ð å

¢¡ä¡® ž®£ ©¡çã¡ð¥¦§¨¡  ­¡æè æ¡®¥¦®¡­£ æ®¥ê£ä£ ¡ ­¨¡ 
©žð¥¦§¨¡  ±ž¤: •¨¯ ò¥®� ¡®­¥¦© ž®£ ¡®¯¨¥¦ Ÿ ž®è ²¥¦¨² ž  ¤ãžä
ò¡­¡ Ÿ¡¨£  æ¡®¥¦®¡­ ž®£ æ®¥ê£ä£ ¡ ­¨¡  ­žª£ °ç¤¥¦§¨¡ 
«¡® � ®¡²©¡   æ¡¤¡­¡±¡®©¡®¥¦§¨¥¦ è ©£  	é + 30�,  ¡¬­£ ¥¦©
è ¯¥¦ ã¡ð 45'çžñ©¡  ò¥¬¡®ž :

€£© ¡ã¥®ã¡ð å ¬¥®Ÿ¡¨£  æ¥©æž®£ ¬¥ñ¥ã¡­ ž®£
ð¡ ®¡«ží ã¡ð æ¡®¥¦®¡­ ž®£ ¢®¤ ¡­©¡©« æ¡¤®¡ª¤©¡ 
 æ¡¤¡­¡±¡®©¡®¥¦§¨¥¦ è, ª¤¡²ãžä ž  ä¡ã¡®­¡¨£  ä¥¦ð¥¦© ž®è,
©ç¡­ãžä é  ž®¯®ãžä ž  ¢®¤ ¡­©¡  ¤ž¬ ¥ä¥¢£¡­¡  ¢¥®ðè §¡² ž®
ë¡ ¢ã¡ð¡¨£  ¡®¤¡¯®¥¦§¨¡  æ¡¨©¡  ž®£ ±¡©¡®:

€ž¤¡ë¥¤ãžä å ò¡­¡ Ÿ¡¨£  æ¡®¥¦®¡­ ž®£ ­¤®©¡ 
«¡ë©¡¡ ²¥¦©¡¨£  žñ¡ ¡­è é ²¥¦¨² å ¤®ãžä ò¡­¡ Ÿ¡¨£ 
¡®¤¡¯®¥¦§¨¡  ©žî æ¡®¥¦®¡­ ž®£ æ¡¤®¡ª¤©¡  ¡¨¯ žñ¡ ¡­£ 
¡©«¥ñî¥¦§¨¡©« ¡ ²©¡   æ¡¤¡­¡±¡®©¡®¥¦§¨¥¦ è:

‡¡¤¡®ã¡ð ±ž¤¡ë¥¤¥¦§¨¥¦  ž®£ ±£©¡  ã®¡ ¡®ãžä ž 
¡í¡î¡®­¥¦§¨¥¦  ž®â ¬¥ñ¥ã¡­ ž®£ ¢ä¡ ¡­¡  é ò¡­¡ Ÿ¡¨£ 
­¥ ¡­¡  æ¡®¥¦®¡­ ž®£ ­¡í¥¦²ã¡ðŸ ž®£, §¥¦¨ä¤ã¡ðŸ ž®£
±¡©¡­¡®¢£ é ¤ž¬ ¥ä¥¢£¡­¡   ¥®©¡¤£ã ž®£ ±¡©¡®, ¥®¥ Ÿ
 ž®¯®ãžä ž  ±¡©¡æ¡¤¡ª¬¡  ò¡ª¤¡§ñ§ž®£ ©žî æž¤ª¤¡ ¯¡®¤-
 ž®£ ©¡­¡®¯¡­¥ã, ¥®¥ Ÿ  ž®­¡¨¥¦©ª ¢¥®ð¥¦©ž  ˜ 
 -¥¦©:
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