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� ¡μÉ  ¶μ¸¢ÖÐ¥´  ¨¸¸²¥¤μ¢ ´¨Õ ³´μ£μ¸²μ°´μ£μ ¶²¥´μÎ´μ£μ ³ É¥·¨ ²  ¶μ²¨ ³¨¤/¶μ²¨ÔÉ¨²¥´
Éμ²Ð¨´μ° 80 ³±³ ¶·¨ ¥£μ μ¡· ¡μÉ±¥ Ô²¥±É·μ´´Ò³ ¶ÊÎ±μ³ ´  ±μ³¶ ±É´μ° Ê¸É ´μ¢±¥ · ¤¨ Í¨μ´-
´μ° ¸É¥·¨²¨§ Í¨¨ ¸ ³¥¸É´μ° ¡¨μ§ Ð¨Éμ° ¤μ§ ³¨ μÉ 3 ¤μ 18 ±ƒ·. ˆ§ÊÎ ²¨¸Ó ¨§³¥´¥´¨Ö Ë¨§¨±μ-
³¥Ì ´¨Î¥¸±¨Ì ¨ ¡ ·Ó¥·´ÒÌ ¶ · ³¥É·μ¢ ¶μ²¨³¥·´μ£μ ³ É¥·¨ ² , ±μÉμ·Ò¥ ³μ£ÊÉ μÉ· §¨ÉÓ¸Ö ´  ¸·μ-
± Ì Ì· ´¥´¨Ö ¸¥²Ó¸±μÌμ§Ö°¸É¢¥´´μ° ¶·μ¤Ê±Í¨¨.

This study examines the multilayered ˇlm material polyamide/polyethylene with a thickness of
80 μm when it was processed by an electron beam on a compact radiation sterilization installation
with the local biosecurity by doses from 3 to 18 kGy. The changes in physico-mechanical and barrier
parameters of the polymer material, which can affect the shelf life of agricultural products, are studied.
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„²Ö ¸μÌ· ´¥´¨Ö ÔËË¥±É  ¸É¥·¨²¨§ Í¨¨ ¨ Ê¢¥²¨Î¥´¨Ö ¸·μ±μ¢ Ì· ´¥´¨Ö ¶¨Ð¥¢ÒÌ ¶·μ-
¤Ê±Éμ¢ · ¤¨ Í¨μ´´ÊÕ μ¡· ¡μÉ±Ê ¶·μ¢μ¤ÖÉ ¢ Ê¶ ±μ¢±¥. ‚ μ¸´μ¢´μ³ ¨¸¶μ²Ó§ÊÕÉ ³´μ£μ-
¸²μ°´Ò¥ ¶²¥´μÎ´Ò¥ ³ É¥·¨ ²Ò · §²¨Î´μ£μ ¸μ¸É ¢ . Šμ³¡¨´¨·ÊÖ ´¥¸±μ²Ó±μ ¸²μ¥¢ · §-
²¨Î´ÒÌ ¶μ²¨³¥·μ¢, ¶·μ¨§¢μ¤¨É¥²Ó ¶μ²ÊÎ ¥É ¢μ§³μ¦´μ¸ÉÓ ¸μ§¤ ¢ ÉÓ ¶²¥´μÎ´Ò¥ ³ É¥·¨-
 ²Ò ¸ § ¤ ´´Ò³¨ ¸¢μ°¸É¢ ³¨ ¤²Ö ± ¦¤μ£μ ¢¨¤  ¸¥²ÓÌμ§¶·μ¤Ê±Í¨¨ ¸ ÊÎ¥Éμ³ ¤ÒÌ É¥²Ó´ÒÌ
¶·μÍ¥¸¸μ¢. �·¨ μ¡· ¡μÉ±¥ ¶¨Ð¥¢ÒÌ ¶·μ¤Ê±Éμ¢ Ô²¥±É·μ´ ³¨ ±·μ³¥ Ê´¨ÎÉμ¦¥´¨Ö ¡μ²¥§-
´¥É¢μ·´ÒÌ ¡ ±É¥·¨° ¨ ¢¨·Ê¸μ¢ ³μ£ÊÉ ¶·μ¨¸Ìμ¤¨ÉÓ Ì¨³¨Î¥¸±¨¥ ¶·μÍ¥¸¸Ò. � ¶·¨³¥·, ¶·¨
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· ¤¨ Í¨μ´´μ° ¸É¥·¨²¨§ Í¨¨ ¢ ¶μ²¨³¥· Ì ³μ¦´μ ´ ¡²Õ¤ ÉÓ ¶·μÍ¥¸¸Ò ¸Ï¨¢±¨ ¨ ¤¥¸É·Ê±-
Í¨¨ [1Ä3]. ˆ³¥´´μ ¶μÔÉμ³Ê ¡Ò²  ¶μ¸É ¢²¥´  § ¤ Î  Å ¨§ÊÎ¨ÉÓ ¢²¨Ö´¨¥ · ¤¨ Í¨μ´´μ°
μ¡· ¡μÉ±¨ ´  ¸É·Ê±ÉÊ·Ê ³´μ£μ±μ³¶μ´¥´É´μ£μ ¶μ²¨³¥·´μ£μ ³ É¥·¨ ²  ¶μ¸²¥ μ¡²ÊÎ¥´¨Ö ¨
¶·¨ ¥£μ Ì· ´¥´¨¨.
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„²Ö ¨¸¸²¥¤μ¢ ´¨Ö ¨¸¶μ²Ó§μ¢ ²¸Ö ¶μ²¨³¥·´Ò° Ê¶ ±μ¢μÎ´Ò° ³ É¥·¨ ² ¶μ²¨ ³¨¤/¶μ²¨Ô-
É¨²¥´ (PA/�…) ¢ ¸μμÉ´μÏ¥´¨¨ 20:80, Éμ²Ð¨´μ° 80 ³±³ ¶·μ¨§¢μ¤¸É¢  „³¨É·μ¢¸±μ£μ § ¢μ¤ 
£¨¡±μ° Ê¶ ±μ¢±¨. ‘É·Ê±ÉÊ·´Ò¥ £·Ê¶¶Ò ¤ ´´μ£μ ¶μ²¨³¥·´μ£μ ³ É¥·¨ ²  ¶·¥¤¸É ¢²¥´Ò
´  ·¨¸. 1.

� ¤¨ Í¨μ´´ÊÕ μ¡· ¡μÉ±Ê ¶·μ¢μ¤¨²¨ ¢ –¥´É·¥ · ¤¨ Í¨μ´´ÒÌ É¥Ì´μ²μ£¨° Œ�’ˆ ���
´  ±μ³¶ ±É´μ° Ê¸É ´μ¢±¥ · ¤¨ Í¨μ´´μ° ¸É¥·¨²¨§ Í¨¨ ¸ ³¥¸É´μ° ¡¨μ§ Ð¨Éμ° ¸ Ô´¥·£¨¥°
Ê¸±μ·¥´´ÒÌ Ô²¥±É·μ´μ¢ 5 ŒÔ‚, ³μÐ´μ¸ÉÓÕ ¶ÊÎ±  Ô²¥±É·μ´μ¢ 1,5 ±‚É. „²Ö  ´ ²¨§  ¨§³¥-
´¥´¨° ¢ Ì¨³¨Î¥¸±μ³ ¸μ¸É ¢¥ ¶²¥´±¨ ¨¸¶μ²Ó§μ¢ ²¸Ö ˆŠ-¸¶¥±É·μ³¥É· ”‘Œ 1201 (�μ¸¸¨Ö)
¸μ ¸¶¥±É· ²Ó´Ò³ ¤¨ ¶ §μ´μ³ 400Ä4000 ¸³−1 ¨ · §·¥Ï¥´¨¥³ 1 ¸³−1. �¡· §ÍÒ ¶²¥´±¨ ¶μ-
³¥Ð ²¨ ¢ μ¶ÒÉ´ÊÕ ÖÎ¥°±Ê ¸É·μ£μ ¶¥·¶¥´¤¨±Ê²Ö·´μ ¸¢¥Éμ¢μ³Ê ¶μÉμ±Ê, ¨ ¸´¨³ ²¨ ¸¶¥±É·
¶μ£²μÐ¥´¨Ö ¶μ²¨³¥·´μ£μ ³ É¥·¨ ²  ¤μ ¨ ¶μ¸²¥ μ¡²ÊÎ¥´¨Ö. Š· ¥¢μ° Ê£μ² ¸³ Î¨¢ ´¨Ö
¨§ÊÎ ²¨ ´  ¶·¨¡μ·¥ TRACKER. �·¨ ¨§³¥·¥´¨¨ μ¡· §¥Í · §³¥·μ³ 5 × 3 ¸³ μ¡¥§¦¨·¨-
¢ ¥É¸Ö ¸¶¨·Éμ³ ¨ Ê¸É ´ ¢²¨¢ ¥É¸Ö ´  ¶μ¤¸É ¢±Ê ¨§³¥·¨É¥²Ó´μ° ÖÎ¥°±¨. ˆ§³¥·¨É¥²Ó´ÊÕ
ÖÎ¥°±Ê Ê¸É ´ ¢²¨¢ ÕÉ ´  ¸Éμ²¨±-¤¥·¦ É¥²Ó ¨ ¢±²ÕÎ ÕÉ ² ³¶Ê μ¸¢¥É¨É¥²Ö. ‘ ¶μ³μÐÓÕ
³¨±·μÏ¶·¨Í  μ¸Éμ·μ¦´μ ´ ´μ¸ÖÉ ± ¶²Õ ¦¨¤±μ¸É¨ (1 ³³3) ´  ¶μ¢¥·Ì´μ¸ÉÓ ¨¸¸²¥¤Ê¥³μ£μ
μ¡· §Í . ‡ É¥³ ¶·μ¨¸Ìμ¤¨É Ë¨±¸¨·μ¢ ´¨¥ ¶·¨¡μ·μ³ ËμÉμ¸´¨³±  ± ¶²¨ [4].

�¡· §ÍÒ ¶μ²¨³¥·´μ° ¶²¥´±¨ ��/�… ¶μ¤¢¥·£ ²¨¸Ó · ¤¨ Í¨μ´´μ³Ê μ¡²ÊÎ¥´¨Õ ¶·¨ ¤μ§¥
μÉ 3 ¤μ 18 ±ƒ·, μ¡²ÊÎ¥´¨¥ ¶μ¢Éμ·Ö²μ¸Ó 10 · §. Šμ´É·μ²Ó §  ¶μ£²μÐ¥´´Ò³¨ ¤μ§ ³¨ ¢¥²¸Ö ¸
¨¸¶μ²Ó§μ¢ ´¨¥³ ¸É ´¤ ·É´ÒÌ ¤μ§μ³¥É·¨Î¥¸±¨Ì ¶²¥´μ±. „ ²¥¥ ¶·μ¢μ¤¨²¨¸Ó ¨¸¸²¥¤μ¢ ´¨Ö
¸É·Ê±ÉÊ·Ò μ¡· §Íμ¢ ¤μ, ¶μ¸²¥ μ¡²ÊÎ¥´¨Ö ¨ ¶μ¸²¥ 1 £μ¤  Ì· ´¥´¨Ö, ¤²Ö ÔÉμ£μ ¸´¨³ ²¨
ˆŠ-¸¶¥±É·Ò ¢ ¨´É¥·¢ ²¥ 400Ä5000 ¸³−1. � ¨¡μ²¥¥ Ì · ±É¥·´Ò¥ Î ¸ÉμÉÒ ¶μ£²μÐ¥´¨Ö
ËÊ´±Í¨μ´ ²Ó´ÒÌ £·Ê¶¶ ¨¸¸²¥¤Ê¥³μ£μ ¶μ²¨³¥·´μ£μ ³ É¥·¨ ²  ¶·¥¤¸É ¢²¥´Ò ¢ · ¡μÉ¥ [5].
�¥§Ê²ÓÉ ÉÒ ¨´É¥´¸¨¢´μ¸É¨ ¶μ²μ¸ ¶μ£²μÐ¥´¨Ö ËÊ´±Í¨μ´ ²Ó´ÒÌ £·Ê¶¶ ¢ ¶μ²¨³¥·´μ³ ³ -
É¥·¨ ²¥ ¶·¨ · §²¨Î´μ° ¤μ§¥ μ¡²ÊÎ¥´¨Ö ¨ ¶μ¸²¥ 1 £μ¤  Ì· ´¥´¨Ö ¶μ± § ´Ò ´  ·¨¸. 2.

�  ·¨¸. 2 ¢¨¤´μ, ÎÉμ ¶·¨ ¶μ¢ÒÏ¥´¨¨ ¤μ§ μ¡²ÊÎ¥´¨Ö ¨´É¥´¸¨¢´μ¸ÉÓ ¶μ²μ¸ ¶μ£²μÐ¥´¨Ö
´¥ ³¥´Ö¥É¸Ö ¢ ËÊ´±Í¨μ´ ²Ó´ÒÌ £·Ê¶¶ Ì Ä‘��Ä ¨ ÄCH3, É ±¦¥ § ¢¨¸¨³μ¸ÉÓ μ¸É ¥É¸Ö
¨ ¶μ¸²¥ 1 £μ¤  Ì· ´¥´¨Ö. �É³¥Î ¥É¸Ö, ÎÉμ ¸ Ê¢¥²¨Î¥´¨¥³ ¤μ§ μ¡²ÊÎ¥´¨Ö Ê³¥´ÓÏ ¥É¸Ö
±μ²¨Î¥¸É¢μ Ä‘Ä‘Ä £·Ê¶¶ ¨ ¶μ¸²¥ 1 £μ¤  Ì· ´¥´¨Ö μ´μ ¸É ´μ¢¨É¸Ö ¥Ð¥ ³¥´ÓÏ¥. ’ ±¦¥ ´ 
·¨¸. 2 ¢¨¤´μ, ÎÉμ ¶·¨ Ê¢¥²¨Î¥´¨¨ ¤μ§ ´¥§´ Î¨É¥²Ó´μ Ê³¥´ÓÏ ¥É¸Ö ±μ²¨Î¥¸É¢μ £·Ê¶¶ Ä‘Ä
‘Ä (584 ¸³−1), ÄNHÄ (3085 ¸³−1). �μ¸²¥ 1 £μ¤  Ì· ´¥´¨Ö μÉ³¥Î ¥É¸Ö Ê¢¥²¨Î¥´¨¥ £·Ê¶¶
ÄNHÄ ¸ Ê¢¥²¨Î¥´¨¥³ ¤μ§ μ¡²ÊÎ¥´¨Ö. ‚μ§³μ¦´μ, ¶·μ¨§μÏ¥¤Ï¨¥ ¶·μÍ¥¸¸Ò ¤¥£· ¤ Í¨¨ ¢

�¨¸. 1. ‘É·Ê±ÉÊ·´ Ö Ëμ·³Ê²  ¶μ²¨³¥·´μ£μ ³ É¥·¨ ²  ��/�…



ˆ§ÊÎ¥´¨¥ ¢μ§¤¥°¸É¢¨Ö Ô²¥±É·μ´´μ£μ μ¡²ÊÎ¥´¨Ö ´  ³´μ£μ¸²μ°´Ò¥ ¶μ²¨³¥·´Ò¥ ³ É¥·¨ ²Ò 943

�¨¸. 2. ‚²¨Ö´¨¥ ¤μ§ μ¡²ÊÎ¥´¨Ö ¡Ò¸É·Ò³¨ Ô²¥±É·μ´ ³¨ ´  ¨´É¥´¸¨¢´μ¸ÉÓ ¶μ²μ¸ ¶μ£²μÐ¥´¨Ö ËÊ´±-

Í¨μ´ ²Ó´ÒÌ £·Ê¶¶ ¢ μ¡· §Í¥ ��/�…

�¨¸. 3. ‚²¨Ö´¨¥ ¤μ§ μ¡²ÊÎ¥´¨Ö ¡Ò¸É·Ò³¨ Ô²¥±É·μ´ ³¨ ´  ¶ · ³¥É· ±· ¥¢μ£μ Ê£²  ¸³ Î¨¢ ´¨Ö ¢
μ¡· §Í¥ ��/�…
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��-¸²μ¥ ¶μ £·Ê¶¶¥ ÄNHÄ ¸μ ¢·¥³¥´¥³ μ¸É ´μ¢¨²¨¸Ó. �μ¸²¥ 1 £μ¤  Ì· ´¥´¨Ö μÉ³¥É¨²¨
´¥§´ Î¨É¥²Ó´μ¥ Ê¢¥²¨Î¥´¨¥ ±μ²¨Î¥¸É¢  £·Ê¶¶ Ä‘Ä�Ä‘Ä (1257Ä1275 ¸³−1), ±μÉμ·μ¥ ¶μ¸²¥
μ¡²ÊÎ¥´¨Ö ¢ § ¢¨¸¨³μ¸É¨ μÉ ¤μ§Ò ´¥ ³¥´Ö²¨¸Ó.

“¢¥²¨Î¥´¨¥ ±μ²¨Î¥¸É¢  ËÊ´±Í¨μ´ ²Ó´ÒÌ £·Ê¶¶ ¸ ¶·¨¸ÊÉ¸É¢¨¥³ ±¨¸²μ·μ¤  μÉ· ¦ ¥É¸Ö
´  ¶ · ³¥É·¥ Å ±· ¥¢μ³ Ê£²¥ ¸³ Î¨¢ ´¨Ö (·¨¸. 3). ‚¨¤´μ, ÎÉμ ¸μ ¸Éμ·μ´Ò ��-¸²μÖ μ´
¶· ±É¨Î¥¸±¨ ´¥ § ¢¨¸¨É μÉ ¤μ§ μ¡²ÊÎ¥´¨Ö, ¶μ¸²¥ 1 £μ¤  Ì· ´¥´¨Ö ±· ¥¢μ° Ê£μ² ¸³ Î¨¢ ´¨Ö
Ê³¥´ÓÏ ¥É¸Ö ´  5◦ (¢ ¶·¥¤¥² Ì μÏ¨¡±¨), ´μ § ¢¨¸¨³μ¸ÉÓ μÉ ¤μ§Ò ´¥ ¨§³¥´Ö¥É¸Ö. �·¨
¨§ÊÎ¥´¨¨ ¶μ²¨³¥·´μ° ¶²¥´±¨ ¸μ ¸Éμ·μ´Ò �… ´ ¡²Õ¤ ¥É¸Ö § ³¥É´μ¥ Ê³¥´ÓÏ¥´¨¥ Ê£² 
¸³ Î¨¢ ´¨Ö μÉ 80 ¤μ 70◦ ¸ ·μ¸Éμ³ ¤μ§Ò. �μ¸²¥ Ì· ´¥´¨Ö ¶·μ¨¸Ìμ¤¨É Ê³¥´ÓÏ¥´¨¥ Ê£² 
¸³ Î¨¢ ´¨Ö ¢ �…-¸²μ¥.

‚›‚�„›

‚ · ¡μÉ¥ ¨§ÊÎ¥´  ¸É·Ê±ÉÊ·  ³´μ£μ¸²μ°´μ£μ ¶μ²¨³¥·´μ£μ ³ É¥·¨ ²  ��/�… ³¥Éμ¤μ³
ˆŠ-¸¶¥±É·μ¸±μ¶¨¨ ¶·¨ · §²¨Î´ÒÌ ¤μ§ Ì μ¡²ÊÎ¥´¨Ö ¡Ò¸É·Ò³¨ Ô²¥±É·μ´ ³¨. “¸É ´μ¢²¥´μ,
ÎÉμ ¶·¨ Ê¢¥²¨Î¥´¨¨ ¤μ§ μ¡²ÊÎ¥´¨Ö μÉ³¥Î ¥É¸Ö ¤¥£· ¤ Í¨Ö ¶μ²¨³¥·´μ£μ ³ É¥·¨²  ¢ ��-
¸²μ¥, ¢ ·¥§Ê²ÓÉ É¥ Ê³¥´ÓÏ ¥É¸Ö Î¨¸²μ £·Ê¶¶ ÄCÄCÄ ¨ ÄNHÄ, ´μ ¶μ¸²¥ 1 £μ¤  Ì· ´¥´¨Ö
±μ²¨Î¥¸É¢μ £·Ê¶¶ ÄNHÄ ¢μ¸¸É ´ ¢²¨¢ ¥É¸Ö. �É³¥Î¥´μ ´¥§´ Î¨É¥²Ó´μ¥ Ê¢¥²¨Î¥´¨¥ ±μ²¨-
Î¥¸É¢  ÔË¨·´ÒÌ £·Ê¶¶ Ä‘Ä�Ä‘Ä ¶μ¸²¥ 1 £μ¤  Ì· ´¥´¨Ö, ÎÉμ ¶μ¢²¨Ö²μ ´  Ê³¥´ÓÏ¥´¨¥
±· ¥¢μ£μ Ê£²  ¸³ Î¨¢ ´¨Ö ¢ �…-¸²μ¥ μÉ 80 ¤μ 67◦. „ ´´Ò¥ ´ ·ÊÏ¥´¨Ö ³μ£ÊÉ ¶μ¢²¥ÎÓ
¨§³¥´¥´¨Ö Ë¨§¨±μ-³¥Ì ´¨Î¥¸±¨Ì ¨ ¡ ·Ó¥·´ÒÌ ¶ · ³¥É·μ¢ ¶μ²¨³¥·´μ£μ ³ É¥·¨ ² , ÎÉμ
³μ¦¥É ¸ÊÐ¥¸É¢¥´´μ μÉ· §¨ÉÓ¸Ö ´  ¸·μ± Ì Ì· ´¥´¨Ö ¸¥²Ó¸±μÌμ§Ö°¸É¢¥´´μ° ¶·μ¤Ê±Í¨¨.

‘�ˆ‘�Š ‹ˆ’…��’“�›

1. McKeen L. The Effect of Sterilization on Plastics and Elastomers. V. 3. Elsevier Inc., 2012.

2. Gracheva A. Yu. et al. Enhancement of Efˇciency of Storage and Processing of Food Raw Materials
Using Radiation Technologies // Phys. At. Nucl. 2016. V. 79, No. 14. P. 1682Ä1687.

3. Subedi D. P. Contact Angle Measurement for the Surface Characterization of Solids // The Hi-
malayan Phys. 2011. V. 2. P. 1Ä4.

4. ’¥¸²¥´±μ Œ. ƒ., �¥·³Ö±μ¢ ‚. ˆ. �· ±É¨Î¥¸±μ¥ ¨¸¸²¥¤μ¢ ´¨¥ ÉμÎ´μ¸É¨ ¶·¨¡μ·μ¢ ¤²Ö ¨§³¥·¥´¨Ö
Ê£²  ¸³ Î¨¢ ´¨Ö // �É· ¸²¥¢Ò¥  ¸¶¥±ÉÒ É¥Ì´. ´ Ê±: �²¥±É·μ´´Ò° ´ ÊÎ. ¦Ê·´. 2015. ‚Ò¶. 4(46).
‘. 17Ä26.

5. Š §¨ÍÒ´ ‹. �., ŠÊ¶²¥É¸± Ö �. �. �·¨³¥´¥´¨¥ “”-, ˆŠ- ¨ ŸŒ�-¸¶¥±É·μ¸±μ¶¨¨ ¢ μ·£ ´¨Î¥¸±μ°
Ì¨³¨¨. Œ.: ‚Ò¸Ï. Ï±., 1971.


