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�μ¤£μÉμ¢±  ¸±μ²μ¢ É·¥±μ¢ÒÌ ³¥³¡· ´ ¨§ ¶μ²¨ÔÉ¨²¥´´ ËÉ ² É 
¤²Ö ¨§ÊÎ¥´¨Ö ´  Ô²¥±É·μ´´μ³ ³¨±·μ¸±μ¶¥

ˆ¸¸²¥¤μ¢ ´  ¢μ§³μ¦´μ¸ÉÓ ¶μ²ÊÎ¥´¨Ö ¸±μ²μ¢ μ¡· §Íμ¢ É·¥±μ¢ÒÌ ³¥³¡· ´ ¨§
¶μ²¨ÔÉ¨²¥´´ ËÉ ² É  (�	�”) ¤²Ö Ô²¥±É·μ´´μ£μ ³¨±·μ¸±μ¶ , ¶μ§¢μ²ÖÕÐ¨Ì · ¸-
¸³μÉ·¥ÉÓ ¸É·Ê±ÉÊ·Ê ± ´ ²  ¶μ·Ò ´  ¢¸¥³ ¶·μÉÖ¦¥´¨¨ μÉ μ¤´μ° ¶μ¢¥·Ì´μ¸É¨
¤μ ¤·Ê£μ°. ˆ§-§  ¢Ò¸μ±μ° · ¤¨ Í¨μ´´μ° ¨ É¥·³¨Î¥¸±μ° ¸Éμ°±μ¸É¨ ¶μ²¨ÔÉ¨²¥´-
´ ËÉ ² É´ÒÌ ¶²¥´μ± ³¥Éμ¤Ò É¥·³¨Î¥¸±μ°, Ê²ÓÉ· Ë¨μ²¥Éμ¢μ° ¨ · ¤¨ Í¨μ´´μ°
μ¡· ¡μÉ±¨, ¶·¨³¥´Ö¥³Ò¥ ¤²Ö μÌ·Ê¶Î¨¢ ´¨Ö É ±¨Ì ¶μ²¨³¥·μ¢, ± ± ¶μ²¨ÔÉ¨²¥´É¥-
·¥ËÉ ² É (�	’”), ¶μ²¨± ·¡μ´ É (�Š) ¨ ¶μ²¨¶·μ¶¨²¥´ (��), ´¥¶·¨¥³²¥³Ò ¤²Ö
�	�”. �μ²ÊÎ¨ÉÓ Ì·Ê¶±ÊÕ ¶²¥´±Ê, ²μ³ ÕÐÊÕ¸Ö ¸ μ¡· §μ¢ ´¨¥³ ·μ¢´μ£μ ¸±μ² ,
¶μ§¢μ²¨²μ ¢Ò¤¥·¦¨¢ ´¨¥ μ¡· §Íμ¢ ¢ ¶ · Ì ±μ´Í¥´É·¨·μ¢ ´´μ°  §μÉ´μ° ±¨¸²μÉÒ
¢ É¥Î¥´¨¥ 1,5 ³¥¸.
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Preparation of Cleavages of Polyethylene Naphthalate Track Membranes
for Investigations Using Scanning Electron Microscope

The possibility of preparing cleavages of polyethylene naphthalate (PEN) track
membrane samples has been investigated for exploring the pore channel structure
along one surface to another using scanning electron microscope. On account of
high radiation and thermal resistance of polyethylene naphthalate ˇlms, thermal,
ultraviolet, and radiation treatment methods used for embrittlement of such polymers
as polyethylene terephthalate (PET), polycarbonate (PC), and polypropylene (PP) are
not suitable for PEN. It has been found that only exposing samples to concentrated
nitric acid fumes for 1.5 months allows embrittlement of the PEN ˇlm so that it can
be broken in such a way as to obtain even-shaped cleavages.

The investigation has been performed at the Flerov Laboratory of Nuclear Reac-
tions, JINR.
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Š ± ¨§¢¥¸É´μ, ¢ ¶μ¸²¥¤´¥¥ ¢·¥³Ö ¶μÖ¢¨²¨¸Ó É·¥±μ¢Ò¥ ³¥³¡· ´Ò (’Œ),
¶·μË¨²Ó ¶μ· ±μÉμ·ÒÌ Í¥²¥´ ¶· ¢²¥´´μ ¨§³¥´Ö¥É¸Ö ¶·¨ ¶·μ¨§¢μ¤¸É¢¥, ÎÉμ
¶μ§¢μ²Ö¥É Ê²ÊÎÏ¨ÉÓ ¨Ì Ô±¸¶²Ê É Í¨μ´´Ò¥ Ì · ±É¥·¨¸É¨±¨, É ±¨¥ ± ± ¶·μ¨§-
¢μ¤¨É¥²Ó´μ¸ÉÓ ¨ ¸¥²¥±É¨¢´μ¸ÉÓ [1]. ‘Ê¤¨ÉÓ μ Ëμ·³¥ ¶μ· ´  ¢¸¥³ ¶·μÉÖ¦¥´¨¨
μÉ μ¤´μ° ¶μ¢¥·Ì´μ¸É¨ ³¥³¡· ´Ò ¤μ ¤·Ê£μ° ³μ¦´μ ¶μ ±μ¸¢¥´´Ò³ ¨§³¥·¥´¨Ö³
¨ · ¸Î¥É ³ μÉ´μÏ¥´¨Ö £ §μ¤¨´ ³¨Î¥¸±μ£μ ¤¨ ³¥É·  ¨ ¤¨ ³¥É·  ¶μ· ´  ¶μ-
¢¥·Ì´μ¸É¨ ³¥³¡· ´Ò. �¤´ ±μ ¶·Ö³Ò³ ¶μ¤É¢¥·¦¤¥´¨¥³ ¨§³¥´¥´¨Ö ¶·μË¨²Ö
¶μ· ¢ Éμ²Ð¨´¥ É·¥±μ¢μ° ³¥³¡· ´Ò ¸²Ê¦¨É Ô²¥±É·μ´´μ-³¨±·μ¸±μ¶¨Î¥¸±¨°
¸´¨³μ± ¸±μ²  ¶²¥´±¨.

„²Ö ¶²¥´μ± ¨§ ¶μ²¨ÔÉ¨²¥´´ ËÉ ² É  (�	�”) ¶μ²ÊÎ¨ÉÓ ¸±μ², ´¥ ¨¸± -
¦¥´´Ò° ¶² ¸É¨Î¥¸±¨³¨ ¤¥Ëμ·³ Í¨Ö³¨ ¨ ÉμÎ´μ μÉ· ¦ ÕÐ¨° ¶¥·¢μ´ Î ²Ó-
´ÊÕ ¢´ÊÉ·¥´´ÕÕ ¸É·Ê±ÉÊ·Ê ¶μ·, μÎ¥´Ó ¸²μ¦´μ. ‚ · ¡μÉ¥ [2] μ¶¨¸Ò¢ ÕÉ¸Ö
³¥Éμ¤Ò ¢μ§¤¥°¸É¢¨Ö ´  ¶²¥´μÎ´Ò¥ ’Œ ¨§ ¶μ²¨ÔÉ¨²¥´É¥·¥ËÉ ² É  (�	’”),
¶μ²¨± ·¡μ´ É  (�Š), ¶μ²¨¶·μ¶¨²¥´  (��), ¶μ²¨¨³¨¤  ¨ ËÉμ·μ¶² ¸É , ¶μ-
§¢μ²ÖÕÐ¨¥ ¶μ²ÊÎ ÉÓ Ì·Ê¶±¨¥ μ¡· §ÍÒ, ¸¶μ¸μ¡´Ò¥ ²μ³ ÉÓ¸Ö ¸ μ¡· §μ¢ ´¨¥³
·μ¢´μ£μ ¸±μ² . „²Ö ÔÉμ£μ ¨Ì μ¡²ÊÎ ²¨ £ ³³ -²ÊÎ ³¨ ¨ Ê²ÓÉ· Ë¨μ²¥Éμ¢Ò³ ¨§-
²ÊÎ¥´¨¥³, ¶μ¸²¥ Î¥£μ μ´¨ ¸É ´μ¢¨²¨¸Ó Ì·Ê¶±¨³¨ ¨ ¶μ§¢μ²Ö²¨ ¨§£μÉ ¢²¨¢ ÉÓ
¸±μ²Ò ¡¥§ ¸²¥¤μ¢ Ô² ¸É¨Î¥¸±¨Ì ¤¥Ëμ·³ Í¨°, ¶μ ±μÉμ·Ò³ ³μ¦´μ ¸Ê¤¨ÉÓ μ
¸É·Ê±ÉÊ·¥ ³¥³¡· ´Ò. �·¨ ¶μ¤£μÉμ¢±¥ ¸±μ²μ¢ ³¥³¡· ´ ¨§ ¶μ²¨ÔÉ¨²¥´É¥·¥ËÉ -
² É  É ±¦¥ ¨¸¶μ²Ó§μ¢ ²¸Ö ³¥Éμ¤ ®μÌ·Ê¶Î¨¢ ´¨Ö¯ ¢ ¦¨¤±μ³  §μÉ¥ [3]. �¤´ ±μ
ÔÉμÉ ³¥Éμ¤ ´¥ ¤ ¢ ² ¶μ²μ¦¨É¥²Ó´ÒÌ ·¥§Ê²ÓÉ Éμ¢. „²Ö ¶²¥´μ± �	�” ÔÉμÉ ³¥-
Éμ¤ Éμ¦¥ μ± § ²¸Ö ´¥¶·¨£μ¤¥´ ¨§-§  ¶μ¢ÒÏ¥´´μ° ¸Éμ°±μ¸É¨ ÔÉμ£μ ³ É¥·¨ ² 
± ´¨§±¨³ É¥³¶¥· ÉÊ· ³.

‚ ¤ ´´μ° · ¡μÉ¥ ³Ò, ¶·¨³¥´ÖÖ Ì¨³¨Î¥¸±¨¥ ¨ · ¤¨ Í¨μ´´Ò¥ ³¥Éμ¤Ò, ¶μ-
¶ÒÉ ²¨¸Ó ¶μ²ÊÎ¨ÉÓ ¸±μ²Ò μ¡· §Íμ¢ ³¥³¡· ´Ò ´  μ¸´μ¢¥ �	�”, ¶·¨£μ¤´Ò¥
¤²Ö ¨§ÊÎ¥´¨Ö ¢ · ¸É·μ¢μ³ Ô²¥±É·μ´´μ³ ³¨±·μ¸±μ¶¥.

“²ÓÉ· Ë¨μ²¥Éμ¢μ¥ μ¡²ÊÎ¥´¨¥ ¢ É¥Î¥´¨¥ 3 ¸ÊÉ Ìμ·μÏμ ¶μ¤Ìμ¤¨É ¤²Ö μ¡-
· ¡μÉ±¨ ’Œ ¨§ ¶μ²¨ÔÉ¨²¥´É¥·¥ËÉ ² É , ¶μ²¨± ·¡μ´ É  ¨ ¤·Ê£¨Ì ¶²¥´μÎ´ÒÌ
μ¡· §Íμ¢. ‡  ÔÉμ ¢·¥³Ö ¸ ´¨³¨ ¶·μ¨¸Ìμ¤¨É ËμÉμ¤¥¸É·Ê±Í¨Ö, μ¡· §ÍÒ ²¥£±μ
· §·ÊÏ ÕÉ¸Ö ¶·¨ ¶·¨±μ¸´μ¢¥´¨¨ ¶¨´Í¥Éμ³. �¤´ ±μ ’Œ ¨§ �	�” μ± § ²¨¸Ó
¡μ²¥¥ Ê¸Éμ°Î¨¢Ò³¨ ± ËμÉμ¤¥¸É·Ê±Í¨¨. „ ¦¥ 7 ¸ÊÉ ¤¢Ê¸Éμ·μ´´¥£μ μ¡²ÊÎ¥´¨Ö
² ³¶μ° ‹	-30, ³ ±¸¨³Ê³ ¸¶¥±É·  ¨¸¶Ê¸± ´¨Ö ±μÉμ·μ° ´ Ìμ¤¨É¸Ö ¢ μ¡² ¸É¨
310Ä320 ´³,   Ê¤¥²Ó´ Ö ³μÐ´μ¸ÉÓ ¶μÉμ±  ±¢ ´Éμ¢ ¸μ¸É ¢²Ö²  2,5Ä3,5 ‚É/¸³2,
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ÌμÉÖ ¨ ¢Ò§¢ ²¨ ¶μ¦¥²É¥´¨¥ μ¡· §Í  ¶²¥´±¨ Éμ²Ð¨´μ° 12 ³±³, ´μ ´¥ ¶·¨-
¢¥²¨ ± ¤μ¸É ÉμÎ´μ³Ê μÌ·Ê¶Î¨¢ ´¨Õ. �μ¢¥·Ì´μ¸ÉÓ μ¡· §Í  ¶μ¸²¥ ¤²¨É¥²Ó-
´μ° “”-μ¡· ¡μÉ±¨ ¸¨²Ó´μ ¤¥Ëμ·³¨·μ¢ ² ¸Ó, ·¥²Ó¥Ë ¸£² ¤¨²¸Ö,   ¤¨ ³¥É·Ò
¢Ìμ¤´ÒÌ μÉ¢¥·¸É¨° ¶μ· Ê¢¥²¨Î¨²¨¸Ó, ´μ ¢´ÊÉ·¨ ¶²¥´±  ¶μÎÉ¨ ´¥ ¤¥¸É·Ê±É¨-
·μ¢ ² ¸Ó (·¨¸. 1), ¶μ¸±μ²Ó±Ê ±μ·μÉ±μ¢μ²´μ¢μ¥ “”-¨§²ÊÎ¥´¨¥ ¸ λ < 380 ´³

�¨¸. 1. ”μÉμ£· Ë¨Ö ¸±μ²  ³¥³¡· ´Ò ¨§
�	�”, ¶μ²ÊÎ¥´´μ£μ ¶μ¸²¥ Ê²ÓÉ· Ë¨μ-
²¥Éμ¢μ£μ μ¡²ÊÎ¥´¨Ö ² ³¶μ° ‹	-30 ¢ É¥-
Î¥´¨¥ 7 ¸ÊÉ

¶μ£²μÐ ¥É¸Ö ¢ Éμ´±μ³ ¶μ¢¥·Ì´μ¸É´μ³
¸²μ¥ �	�” ¨ ¶· ±É¨Î¥¸±¨ ´¥ ¶·μ´¨-
± ¥É ¢ £²Ê¡Ó ³ É¥·¨ ²  [4].

Ÿ¸´μ, ÎÉμ ÔÉμÉ ¶·μÍ¥¸¸ ´¥ ¶μ¤-
Ìμ¤¨É ¤²Ö ¶μ²ÊÎ¥´¨Ö ¸±μ²μ¢ ¤²Ö ’Œ
¨§ �	�”.

‚ ²¨É¥· ÉÊ·¥ μ¶¨¸ ´μ ¢²¨Ö´¨¥
£ ³³ -μ¡²ÊÎ¥´¨Ö ´  ³ É¥·¨ ² É·¥±μ-
¢ÒÌ ³¥³¡· ´. ’ ±, ¢ · ¡μÉ¥ [2]
μ¡· §ÍÒ ’Œ μ¡²ÊÎ ²¨ ´  ¢μ§¤ÊÌ¥
£ ³³ -±¢ ´É ³¨ μÉ ¨¸ÉμÎ´¨±  137Cs
(³μÐ´μ¸ÉÓ ¤μ§Ò μ±μ²μ 0,5 ƒ·/¸).
�¡· §ÍÒ �	’” ¨ �Š ’Œ ¶·¨ ¶μ-
£²μÐ¥´´μ° ¤μ§¥ 2Ä5 Œƒ· μÌ·Ê¶Î¨¢ -
²¨¸Ó ´ ¸Éμ²Ó±μ, ÎÉμ ²μ³ ²¨¸Ó ¸ ¶μ²Ê-
Î¥´¨¥³ ·μ¢´μ£μ ¸±μ²  ¤ ¦¥ ¶·¨ ±μ³-
´ É´μ° É¥³¶¥· ÉÊ·¥,   ¤²Ö �� ’Œ ¢
¸μμÉ¢¥É¸É¢¨¨ ¸ ¥£μ §´ Î¨É¥²Ó´μ ³¥´Ó-
Ï¥° Ê¸Éμ°Î¨¢μ¸ÉÓÕ ± · ¤¨ Í¨μ´´μ-

μ±¨¸²¨É¥²Ó´μ° ¤¥¸É·Ê±Í¨¨ É·¥¡Ê¥³ Ö ¤μ§  ¡Ò²  ¸ÊÐ¥¸É¢¥´´μ ´¨¦¥ Å 50 ±ƒ·.
„²Ö ’Œ ¨§ �	�” ¢ ²¨É¥· ÉÊ·¥ ´¥É ±μ´±·¥É´ÒÌ ¤ ´´ÒÌ ¶μ ¨Ì · ¤¨ Í¨μ´´μ°
Ê¸Éμ°Î¨¢μ¸É¨, μ¤´ ±μ μÉ³¥Î ¥É¸Ö ¢Ò¸μ± Ö · ¤¨ Í¨μ´´ Ö ¸Éμ°±μ¸ÉÓ �	�” ¶μ
¸· ¢´¥´¨Õ ¸ ¤·Ê£¨³¨ ¶²¥´μÎ´Ò³¨ ³ É¥·¨ ² ³¨. ‚ · ¡μÉ¥ [5] ¶·¨ ¸· ¢´¨É¥²Ó-
´μ³ ¨¸¸²¥¤μ¢ ´¨¨ · ¤¨ Í¨μ´´μ° ¸Éμ°±μ¸É¨ ¶²¥´μ± ¨§ �	’”, �	�” ¨ ¶μ²¨-
¡ÊÉ¨²¥´É¥·¥ËÉ ² É  ¡Ò²μ ¶μ¤É¢¥·¦¤¥´μ, ÎÉμ ¤ ¦¥ ¶·¨ ¢Ò¸μ±¨Ì ¤μ§ Ì £ ³³ -
μ¡²ÊÎ¥´¨Ö Å ¤μ 4 Œƒ· Å �	�”, ¢ μÉ²¨Î¨¥ μÉ ¤·Ê£¨Ì ¶μ²¨ÔË¨·μ¢, ¸μÌ· ´Ö¥É
´¥¨§³¥´´Ò³¨ ¸¢μ¨ ¸¢μ°¸É¢ , ¢ Éμ³ Î¨¸²¥ ³μ²¥±Ê²Ö·´Ò° ¢¥¸, ¤¥³μ´¸É·¨·ÊÖ
¢Ò¸μ±ÊÕ · ¤¨ Í¨μ´´ÊÕ ¸¶μ¸μ¡´μ¸ÉÓ ÔÉμ£μ ¶μ²¨ÔË¨· . 	Éμ μ¡ÑÖ¸´Ö¥É¸Ö É¥³,
ÎÉμ ´ ËÉ ²¥´μ¢Ò¥ £·Ê¶¶Ò, ¢Ìμ¤ÖÐ¨¥ ¢ ¸μ¸É ¢ ¶μ²¨³¥· , ¨³¥ÕÉ ¡μ²¥¥ ¢Ò¸μ±¨°
§ Ð¨É´Ò° ÔËË¥±É ¶·μÉ¨¢ · §·Ò¢  ¶μ²¨³¥·´ÒÌ Í¥¶¥° ¶·¨ £ ³³ -μ¡²ÊÎ¥´¨¨.
‚ · ¡μÉ¥ [6] ¶μ± § ´μ, ÎÉμ ’Œ, ¸¤¥² ´´Ò¥ ¨§ ¶²¥´±¨ �	�”, Ö¢²ÖÕÉ¸Ö ¡μ²¥¥
¸Éμ°±¨³¨ ¶·μÉ¨¢ Ô²¥±É·μ´´μ£μ μ¡²ÊÎ¥´¨Ö, Î¥³ ¸¤¥² ´´Ò¥ ¨§ ¶²¥´±¨ �	’”
¸ ¶μ¤μ¡´μ° Éμ²Ð¨´μ° ¨ ¶ · ³¥É· ³¨ ³¥³¡· ´Ò (¤¨ ³¥É· ¨ ¶²μÉ´μ¸ÉÓ ¶μ·).
‚ · ¡μÉ¥ Ö¶μ´¸±¨Ì  ¢Éμ·μ¢ [7] · ¤¨ Í¨μ´´ Ö Ê¸Éμ°Î¨¢μ¸ÉÓ �	�” ¡Ò²  μÍ¥-
´¥´  ¢ 12 Œƒ· ¶·¨ £ ³³ -μ¡²ÊÎ¥´¨¨ ¢ ¡¥¸±¨¸²μ·μ¤´μ° ¸·¥¤¥ ¨ 4,5 Œƒ· ¶·¨
μ¡²ÊÎ¥´¨¨ ¢ μ±¨¸²¨É¥²Ó´μ° ¸·¥¤¥. „²Ö ¸· ¢´¥´¨Ö, · ¤¨ Í¨μ´´ Ö Ê¸Éμ°Î¨¢μ¸ÉÓ
�	’” £μ· §¤μ ´¨¦¥ Å 2 ¨ 1,4 Œƒ· ¸μμÉ¢¥É¸É¢¥´´μ.
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ŒÒ ¶μ¶ÒÉ ²¨¸Ó μÌ·Ê¶Î¨ÉÓ ¶²¥´±Ê �	�” ¢μ§¤¥°¸É¢¨¥³ ´  ´¥¥ ¡μ²ÓÏ¨Ì
¤μ§ Ê¸±μ·¥´´ÒÌ ¶·μÉμ´μ¢, ±μÉμ·Ò¥ μ¡² ¤ ÕÉ §´ Î¨É¥²Ó´μ ¡μ²ÓÏ¨³ §´ Î¥-
´¨¥³ ²¨´¥°´μ° ¶¥·¥¤ Î¨ Ô´¥·£¨¨, Î¥³ £ ³³ -²ÊÎ¨, É. ¥. ¶·¨¢μ¤ÖÉ ± ¡μ²¥¥
¸¨²Ó´Ò³ · ¤¨ Í¨μ´´Ò³ ¶μ¢·¥¦¤¥´¨Ö³ ¶·¨ Éμ° ¦¥ ¶μ£²μÐ¥´´μ° ¤μ§¥ [8].
�¡· §ÍÒ ’Œ ¨§ �	�” μ¡²ÊÎ ²¨ ³μÐ´Ò³ ¶ÊÎ±μ³ ¢Ò¸μ±μÔ´¥·£¥É¨Î¥¸±¨Ì ¶·μ-
Éμ´μ¢ (2 · 106 ƒ·/Î) ¸ Ô´¥·£¨¥° 660 ŒÔ‚ ´  Ë §μÉ·μ´¥ ‹Ÿ� �ˆŸˆ. �¤´ ±μ
¤ ¦¥ ¶μ¸²¥ ´ ¡μ·  ¤μ§Ò 10 Œƒ· ¶²¥´±  ´¥ μÌ·Ê¶Î¨² ¸Ó ´ ¸Éμ²Ó±μ ¸ÊÐ¥-
¸É¢¥´´μ, ÎÉμ¡Ò ¸²μ³ ÉÓ¸Ö ¸ ¶μ²ÊÎ¥´¨¥³ ·μ¢´μ£μ ¸±μ² . �¡²ÊÎ¥´´ Ö ¶²¥´± 
¶μ-¶·¥¦´¥³Ê ¸²μ¨² ¸Ó, ¨ ´  ¸±μ²¥ ¡Ò²¨ ¢¨¤´Ò ¸ÉÊ¶¥´Ó±¨ (·¨¸. 2), ±μÉμ-
·Ò¥, ¶· ¢¤ , ¢¸¥-É ±¨ ¶μ§¢μ²ÖÕÉ · ¸¸³μÉ·¥ÉÓ ¢´ÊÉ·¥´´¥¥ ¸É·μ¥´¨¥ É·¥±μ¢μ°
³¥³¡· ´Ò.

�¨¸. 2. ”μÉμ£· Ë¨Ö ¸±μ²  ³¥³¡· ´Ò ¨§
�	�”, ¶μ²ÊÎ¥´´μ£μ ¶μ¸²¥ μ¡²ÊÎ¥´¨Ö
¢Ò¸μ±μÔ´¥·£¥É¨Î¥¸±¨³¨ ¶·μÉμ´ ³¨ ¸ ¤μ-
§μ° 107 ƒ·

�¨¸. 3. ”μÉμ£· Ë¨Ö ¸±μ²  ³¥³¡· ´Ò ¨§
�	�”, ¶μ²ÊÎ¥´´μ£μ ¶μ¸²¥ μ¡· ¡μÉ±¨ ¢
¶ · Ì  §μÉ´μ° ±¨¸²μÉÒ

Œμ¦´μ ¶·¥¤¶μ²μ¦¨ÉÓ, ÎÉμ �	�” ¡Ê¤¥É ¤¥¸É·Ê±É¨·μ¢ ÉÓ¸Ö ±¨¸²μÉ ³¨
¨²¨ Ð¥²μÎ ³¨. �μ¸±μ²Ó±Ê ¨¸¸²¥¤Ê¥³Ò° μ¡· §¥Í ´¥ ¤μ²¦¥´ ³¥´ÖÉÓ ¸¢μ¨Ì £¥μ-
³¥É·¨Î¥¸±¨Ì Ì · ±É¥·¨¸É¨±, ¥£μ ´¥ μ¶Ê¸± ²¨ ¢ · ¸É¢μ·,   ¶μ³¥Ð ²¨ ¶μ¤ ¤¥°-
¸É¢¨¥ ¶ ·μ¢ ²¥£±μ²¥ÉÊÎ¨Ì ±¨¸²μÉ ¨²¨  ³³¨ ±  ¶·¨ ±μ³´ É´μ° É¥³¶¥· ÉÊ·¥.
�¥·¨μ¤¨Î¥¸±¨ μ¡· §ÍÒ ¢Ò´¨³ ²¨¸Ó ¤²Ö ¶·μ¢¥·±¨ ¨Ì ¸μ¸ÉμÖ´¨Ö. ‚ ·¥§Ê²ÓÉ É¥
É ±μ° ¢Ò¤¥·¦±¨ μ± § ²μ¸Ó, ÎÉμ ¶ ·Ò 25 %-£μ  ³³¨ ±  §  46 ¸ÊÉ ´¥ μ± § ²¨
¶· ±É¨Î¥¸±¨ ´¨± ±μ£μ ¢μ§¤¥°¸É¢¨Ö ´  μ¡· §¥Í ’Œ ¨§ �	�”. ’ ±¨³ μ¡· §μ³,
ÔÉμÉ ·¥ ±É¨¢ ´¥ ¶μ¤Ìμ¤¨É ¤²Ö μÌ·Ê¶Î¨¢ ´¨Ö �	�”. �¡· §¥Í, ¢Ò¤¥·¦¨¢ ¥³Ò°
¢ ¶ · Ì ®¤Ò³ÖÐ¥°¯  §μÉ´μ° ±¨¸²μÉÒ, Î¥·¥§ 2 ´¥¤¥²¨ ´ Î ² ¦¥²É¥ÉÓ. —¥·¥§
46 ¸ÊÉ ¢Ò¤¥·¦±¨ μ¡· §¥Í Ìμ·μÏμ μÌ·Ê¶Î¨¢ ²¸Ö ¨ ¡Ò² ¶·¨£μ¤¥´ ¤²Ö ¨§£μ-
Éμ¢²¥´¨Ö ± Î¥¸É¢¥´´ÒÌ ¸±μ²μ¢. Œ¨±·μËμÉμ£· Ë¨Ö É ±μ£μ ¸±μ² , ¶μ²ÊÎ¥´´ Ö
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´  · ¸É·μ¢μ³ Ô²¥±É·μ´´μ³ ³¨±·μ¸±μ¶¥ JSM-840 ¢ ·¥¦¨³¥ ¢Éμ·¨Î´ÒÌ Ô²¥±-
É·μ´μ¢, ¶·¨¢¥¤¥´  ´  ·¨¸. 3. �¡· §ÍÒ ¶¥·¥¤ ¶·μ¸³μÉ·μ³ ¶μ±·Ò¢ ²¨ ¸²μ¥³
§μ²μÉ  Éμ²Ð¨´μ° 20Ä30 ´³ ¶·¨ ¶μ³μÐ¨ ¨μ´´μ£μ · ¸¶Ò²¨É¥²Ö JFS-1100 ¢
¸É ´¤ ·É´μ³ ·¥¦¨³¥ (1200 ‚, 10 ³�, 2Ä3 ³¨´). 	ÉμÉ ¸¶μ¸μ¡ ³μ¦´μ ¶·¥¤-
²μ¦¨ÉÓ ¤²Ö ¶·¥¤¢ ·¨É¥²Ó´μ° ¶μ¤£μÉμ¢±¨ μ¡· §Íμ¢, ¤²Ö ±μÉμ·ÒÌ ´¥μ¡Ìμ¤¨³μ
Ô²¥±É·μ´´μ-³¨±·μ¸±μ¶¨Î¥¸±μ¥ ¨¸¸²¥¤μ¢ ´¨¥ ¢´ÊÉ·¥´´¥° ¸É·Ê±ÉÊ·Ò, μ¤´ ±μ
¥£μ ´¥¤μ¸É É±μ³ Ö¢²Ö¥É¸Ö μÎ¥´Ó ¡μ²ÓÏ Ö ¶·μ¤μ²¦¨É¥²Ó´μ¸ÉÓ ¶·μÍ¥¸¸ .

‚Ò¢μ¤. ˆ¸¸²¥¤μ¢ ´  ¢μ§³μ¦´μ¸ÉÓ ¶μ²ÊÎ¥´¨Ö ¸±μ²μ¢ μ¡· §Íμ¢ ’Œ ¨§
�	�”, ¶μ§¢μ²ÖÕÐ¨Ì · ¸¸³μÉ·¥ÉÓ ¸É·Ê±ÉÊ·Ê ± ´ ²  ¶μ·Ò ´  ¢¸¥³ ¶·μÉÖ¦¥´¨¨
μÉ μ¤´μ° ¶μ¢¥·Ì´μ¸É¨ ¤μ ¤·Ê£μ°. “¸É ´μ¢²¥´μ, ÎÉμ ËμÉμ¤¥¸É·Ê±Í¨Ö Ê²ÓÉ· -
Ë¨μ²¥Éμ¢Ò³¨ ²ÊÎ ³¨ ´¥ ¶μ¤Ìμ¤¨É ¤²Ö ¶μ²ÊÎ¥´¨Ö ¸±μ²μ¢ ¤²Ö ’Œ ¨§ �	�”.
�¡²ÊÎ¥´¨¥ ³μÐ´Ò³ ¶ÊÎ±μ³ ¢Ò¸μ±μÔ´¥·£¥É¨Î¥¸±¨Ì ¶·μÉμ´μ¢ ¸ ¤μ§μ° 10 Œƒ·
´¥ ¶·¨¢μ¤¨É ± ¸ÊÐ¥¸É¢¥´´μ³Ê μÌ·Ê¶Î¨¢ ´¨Õ μ¡· §Íμ¢, ÎÉμ ¸¢¨¤¥É¥²Ó¸É¢Ê¥É
μ ¢Ò¸μ±μ° · ¤¨ Í¨μ´´μ° ¸Éμ°±μ¸É¨ ¶μ²¨ÔÉ¨²¥´´ ËÉ ² É´ÒÌ ¶²¥´μ±. �μ²Ê-
Î¨ÉÓ Ì·Ê¶±ÊÕ ¶²¥´±Ê, ²μ³ ÕÐÊÕ¸Ö ¸ μ¡· §μ¢ ´¨¥³ ·μ¢´μ£μ ¸±μ² , ¶μ§¢μ²¨²μ
Éμ²Ó±μ ¢Ò¤¥·¦¨¢ ´¨¥ μ¡· §Íμ¢ ¢ ¶ · Ì  §μÉ´μ° ±¨¸²μÉÒ ¢ É¥Î¥´¨¥ 1,5 ³¥¸.

�¢Éμ·Ò ¢Ò· ¦ ÕÉ ¡² £μ¤ ·´μ¸ÉÓ �. ƒ. Œμ²μ± ´μ¢Ê §  μ·£ ´¨§ Í¨Õ ¶·μ-
Éμ´´μ£μ μ¡²ÊÎ¥´¨Ö μ¡· §Íμ¢ ¨ �.
.�¶¥²Õ §  ¶μ²¥§´Ò¥ μ¡¸Ê¦¤¥´¨Ö.
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