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ˆ¸¸²¥¤μ¢ ´Ò μ¸´μ¢´Ò¥ § ±μ´μ³¥·´μ¸É¨ Ëμ·³¨·μ¢ ´¨Ö ´ ´μÉ¥±¸ÉÊ·Ò ¨ ¸É·Ê±ÉÊ·Ò Ê£²¥·μ¤´ÒÌ
¶μ·¨¸ÉÒÌ ³ É¥·¨ ²μ¢ ¨ μ¡· §μ¢ ´¨¥ ¶μ· ¢  ´É· Í¨É Ì ŠÊ§¡ ¸¸ . ‚ ¸É ÉÓ¥ · ¸¸³ É·¨¢ ÕÉ¸Ö μ¸´μ¢-
´Ò¥ ³μ³¥´ÉÒ ¶μ²ÊÎ¥´¨Ö Ê£²¥·μ¤´ÒÌ ¸μ·¡¥´Éμ¢ ¤²Ö ÔËË¥±É¨¢´μ£μ · §¤¥²¥´¨Ö £ §μ¢, É ±¨Ì ± ±
³¥É ´ ¨ £¥²¨°, ¢μ¤μ·μ¤ ¨ ³μ´μμ±¸¨¤ Ê£²¥·μ¤ . ˆ§ÊÎ¥´¨¥ ¶μ²ÊÎ¥´´ÒÌ ¨§ Ê£²¥° ŠÊ§¡ ¸¸  ¸μ·¡¥´Éμ¢
¶·μ¢μ¤¨²¨ ¸ ¶μ³μÐÓÕ £ §μ¢μ° Ì·μ³ Éμ£· Ë¨¨, Ô²¥±É·μ´´μ£μ · ¸É·μ¢μ£μ ¸± ´¨·ÊÕÐ¥£μ ³¨±·μ-
¸±μ¶  ¸  ´ ²¨§ Éμ·μ³ Ô²¥³¥´É´μ£μ ¸μ¸É ¢ , ¸μ·¡μ³¥É·¨¨ ¨ £ §μ¢μ° ¶μ·μ³¥É·¨¨. „ ´´Ò¥ ¨§ ¸μμÉ-
¢¥É¸É¢ÊÕÐ¥° ²¨É¥· ÉÊ·Ò μ · §³¥·¥ ¶μ· ¨  ¸¸μÍ¨ Éμ¢ ´ ´μË· £³¥´Éμ¢ ¸μ¶μ¸É ¢²Ö²¨ ¸ Ï¨·¨´μ°
¶μ·, · §³¥·μ³ ¢Ìμ¤´ÒÌ μ±μ´ ¢ ³μ¤¥²ÖÌ ´ ´μË· £³¥´Éμ¢ Ê£²¥·μ¤´ÒÌ ³μ²¥±Ê²Ö·´ÒÌ ¸¨É, ±μÉμ·Ò¥
μÍ¥´¨¢ ²¨ ¸ ¶μ³μÐÓÕ ±¢ ´Éμ¢μ-Ì¨³¨Î¥¸±μ£μ ³μ¤¥²¨·μ¢ ´¨Ö ¢ ¶μ²ÊÔ³¶¨·¨Î¥¸±μ° ¶·μ£· ³³¥ �Œ3
¢ ¶ ±¥É¥ Œ���‘. ‚ ·¥§Ê²ÓÉ É¥ ¶μ± § ´μ, ÎÉμ Ê£²¥·μ¤´Ò¥ ³μ²¥±Ê²Ö·´Ò¥ ¸¨É  ¶·¨³¥´ÖÕÉ ¤²Ö ¢Ò-
¤¥²¥´¨Ö ¢μ¤μ·μ¤  ¨§ ¸³¥¸¨ £ §μ¢, ¨ ¶·¨¢¥¤¥´Ò μ¸´μ¢´Ò¥ Ì · ±É¥·¨¸É¨±¨ ¶μ²ÊÎ¥´´ÒÌ ¸μ·¡¥´Éμ¢.

Main regularities in the formation of nanotexture and structure of carbon porous materials and
development of pores in Kuzbass anthracites were considered. Basic principles of the production of
carbon sorbents for efˇcient separation of gases such as methane and helium, hydrogen and carbon
monoxide, were studied. Sorbents produced from Kuzbass coals were analyzed with the help of gas
chromatography, SEM with element analyzer, sorpometry, and gas porometry. The literature data on the
size of pore and associates of nanofragments were compared to the width of pores and size of entrance
windows in models of CMS (carbon molecular sieve) nanofragments, which were estimated with the
help of quantum chemical modeling in MOPAC/PM3 semiempirical program. The work resulted in the
production of carbon molecular sieves for extraction of hydrogen from gas mixtures and in obtaining
the data on the main characteristics of sorbents produced.

PACS: 81.05.V-

�μ·¨¸ÉÒ¥ Ê£²¥·μ¤´Ò¥ ³ É¥·¨ ²Ò Å ¸μ·¡¥´ÉÒ Å Î¥²μ¢¥Î¥¸É¢μ ¨¸¶μ²Ó§Ê¥É ´  ¶·μÉÖ¦¥-
´¨¨ ³´μ£¨Ì ¸Éμ²¥É¨°. “£²¥·μ¤´Ò¥ ³μ²¥±Ê²Ö·´Ò¥ ¸¨É  (“Œ‘) ¶·¨³¥´ÖÕÉ¸Ö ¤²Ö μÎ¨¸É±¨
¢μ§¤ÊÌ , · §¤¥²¥´¨Ö £ §μ¢ (¢μ§¤ÊÌ  ´  �2 ¨ N2; ¸¨´É¥§-£ §  ´  H2 ¨ ‘�, ¶·¨·μ¤´μ£μ
£ §  ´  ³¥É ´ ¨ £¥²¨°). �²¥³¥´É ·´Ò¥ ´ ´μÉ¥±¸ÉÊ·´Ò¥ Ë· £³¥´ÉÒ “Œ‘ Ö¢²ÖÕÉ¸Ö  ¸¸μ-
Í¨ É ³¨ ³μ²¥±Ê²  ·¥´μ¢. ‚ �μ¸¸¨¨ ¶·μ¨§¢μ¤¸É¢  “Œ‘ ´¥É. „²Ö Ê¸Éμ°Î¨¢μ£μ ¶μ²ÊÎ¥´¨Ö
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“Œ‘ ¸ É·¥¡Ê¥³Ò³¨ ¸¢μ°¸É¢ ³¨ ´¥μ¡Ìμ¤¨³μ §´ ´¨¥ § ±μ´μ³¥·´μ¸É¥° Ëμ·³¨·μ¢ ´¨Ö ¨Ì
´ ´μÉ¥±¸ÉÊ·Ò,   É ±¦¥ ¸¢Ö§¨ ¥¥ Ì · ±É¥·¨¸É¨± ¸ ¸μ·¡Í¨μ´´Ò³¨, ±¨´¥É¨Î¥¸±¨³¨ ¸¢μ°-
¸É¢ ³¨. ‚ ˆ•’’Œ• ‘� ��� · §· ¡μÉ ´Ò ´ ÊÎ´Ò¥ μ¸´μ¢Ò ¶μ²ÊÎ¥´¨Ö “Œ‘ ¸ § ¤ ´´Ò³¨
¸¢μ°¸É¢ ³¨.

�ËË¥±É¨¢´μ¸ÉÓ · §¤¥²¥´¨Ö £ §μ¢ ¢ Ê£²¥·μ¤´ÒÌ ³μ²¥±Ê²Ö·´ÒÌ ¸¨É Ì μ¶·¥¤¥²Ö¥É¸Ö Ï¨-
·¨´μ° Ð¥²¥¢ÒÌ ¶μ·, · §³¥·μ³ ³μ²¥±Ê²  ·¥´μ¢, ¡μ±μ¢Ò¥ ¶μ¢¥·Ì´μ¸É¨ ±μÉμ·ÒÌ Ö¢²ÖÕÉ¸Ö
¸É¥´± ³¨ ¶μ· ¢ Ô²¥³¥´É ·´ÒÌ ´ ´μÉ¥±¸ÉÊ·´ÒÌ Ë· £³¥´É Ì Å  ¸¸μÍ¨ É Ì ³μ²¥±Ê²  ·¥-
´μ¢ [1]. �±¨¸²¨É¥²Ó´ Ö  ±É¨¢ Í¨Ö ¨¸Ìμ¤´ÒÌ Ê£²¥·μ¤´ÒÌ ³ É¥·¨ ²μ¢ ¸ ¶μ²ÊÎ¥´¨¥³ “Œ‘
¶·μ¨¸Ìμ¤¨É §  ¸Î¥É ¢Ò£μ· ´¨Ö ¸·¥¤´¥° ³μ²¥±Ê²Ò  ·¥´μ¢ ¢  ¸¸μÍ¨ É Ì ¨§ É·¥Ì ³μ²¥±Ê²
(¤²Ö ± ³¥´´μÊ£μ²Ó´μ£μ ¶¥± ) ¨ ¢Ò£μ· ´¨Ö ¸·¥¤´¥° ³μ²¥±Ê²Ò ¢  ¸¸μÍ¨ É Ì ¨§ ¸¥³¨ ³μ²¥-
±Ê² (¤²Ö  ´É· Í¨É ) Å Ô²¥³¥´É ·´ÒÌ ´ ´μ¸É·Ê±ÉÊ·´ÒÌ Ë· £³¥´Éμ¢ ³ É·¨ÍÒ ¨¸Ìμ¤´ÒÌ
Ê£²¥·μ¤´ÒÌ ³ É¥·¨ ²μ¢ [1]. „²Ö  ´ ²¨§  ¶μ²ÊÎ¥´´ÒÌ ¸μ·¡¥´Éμ¢ ³Ò ¨¸¸²¥¤μ¢ ²¨ § ¢¨¸¨-
³μ¸ÉÓ ¨Ì ¸μ·¡Í¨μ´´ÒÌ ¸¢μ°¸É¢ μÉ ¸É¥¶¥´¨ μ¡£ ·   ´É· Í¨É  (Ê¡Ò²¨ ³ ¸¸Ò).

–¥²Ó · ¡μÉÒ ¸μ¸ÉμÖ²  ¢ ¨§ÊÎ¥´¨¨ ¸μ¸É ¢ , ¸μ·¡Í¨μ´´ÒÌ ¸¢μ°¸É¢ ¨ · ¸¶·¥¤¥²¥´¨¨ ³¨-
±·μ¶μ· ¶μ · §³¥· ³ ¢ “Œ‘ ¨§ ±Ê§¡ ¸¸±μ£μ  ´É· Í¨É . �¡Ñ¥±Éμ³ ¨¸¸²¥¤μ¢ ´¨Ö Ö¢²Ö²¸Ö
´ ´μ¸É·Ê±ÉÊ·¨·μ¢ ´´Ò° Ê²ÓÉ· ³¨±·μ¶μ·¨¸ÉÒ° ³ É¥·¨ ² ¨§  ´É· Í¨Éμ¢ ŠÊ§¡ ¸¸ , ¸ · §-
´μ° ¸É¥¶¥´ÓÕ μ¡£ · , μ±¨¸²¥´´Ò° ¢ ¥¸É¥¸É¢¥´´ÒÌ Ê¸²μ¢¨ÖÌ.

‘μ·¡Í¨μ´´Ò¥ ¸¢μ°¸É¢  “Œ‘  ´ ²¨§¨·μ¢ ²¨ ´  μ¸´μ¢¥ ¤ ´´ÒÌ  ¤¸μ·¡Í¨μ´´μ° Ì·μ³ -
Éμ£· Ë¨¨ �2, ‘�, �¥, �2 ¨ N2. �μ²ÊÎ¥´´Ò¥ ·¥§Ê²ÓÉ ÉÒ ¸μ¶μ¸É ¢²Ö²¨ ¸ Ï¨·¨´μ° ¶μ·,
· §³¥·μ³ ¢Ìμ¤´ÒÌ μ±μ´ ¢ ³μ¤¥²ÖÌ ´ ´μË· £³¥´Éμ¢ “Œ‘, ±μÉμ·Ò¥ μÍ¥´¨¢ ²¨ ¸ ¶μ³μ-
ÐÓÕ ±¢ ´Éμ¢μ-Ì¨³¨Î¥¸±μ£μ ³μ¤¥²¨·μ¢ ´¨Ö ¢ ¶μ²ÊÔ³¶¨·¨Î¥¸±μ° ¶·μ£· ³³¥ �Œ3 ¢ ¶ ±¥É¥
Œ���‘. ‘μ¸É ¢ ËÊ´±Í¨μ´ ²Ó´ÒÌ £·Ê¶¶ ¨§ÊÎ ²¸Ö ¶μ ˆŠ-¸¶¥±É· ³. � §³¥·Ò Ô²¥³¥´É ·-
´ÒÌ É¥±¸ÉÊ·´ÒÌ Ë· £³¥´Éμ¢ “Œ‘ μÍ¥´¨¢ ²¨ ´  μ¸´μ¢¥ ¤ ´´ÒÌ ¶μ · ¸¸¥Ö´¨Õ ¨ ¤¨-
Ë· ±Í¨¨ ·¥´É£¥´μ¢¸±¨Ì ²ÊÎ¥°. �´ ²¨§ ¸É·Ê±ÉÊ·Ò ¨ ¸μ¸É ¢  ¶·μ¢μ¤¨²¨ ´  Ô²¥±É·μ´´μ³
· ¸É·μ¢μ³ ¸± ´¨·ÊÕÐ¥³ ³¨±·μ¸±μ¶¥ ¸  ´ ²¨§ Éμ·μ³. �²μÐ ¤Ó ¶μ¢¥·Ì´μ¸É¨, · ¸¶·¥¤¥-
²¥´¨¥ ³¨±·μ¶μ· ¶μ · §³¥· ³ ¨ ¨Ì ¸·¥¤´¨° · §³¥· ¢ “Œ‘  ´ ²¨§¨·μ¢ ²¨ ´  ¶μ·μ³¥·¥
®’¥·³μ¸μ·¡¯.

	Ò²¨ ¨§ÊÎ¥´Ò “Œ‘ ¨§  ´É· Í¨É  (§μ²Ó´μ¸ÉÓ 2,5 %), ¶μ²ÊÎ¥´´Ò¥ ¶·¨ · §´ÒÌ É¥³¶¥-
· ÉÊ· Ì  ±É¨¢ Í¨¨, ¸ · §´μ° ¸É¥¶¥´ÓÕ μ¡£ · . �μ ˆŠ-¸¶¥±É· ³ ´ ¡²Õ¤ ²¨ μ¡£ · Ê£²¥-
·μ¤´μ£μ ³ É¥·¨ ²  ¨ ¸μ¶ÊÉ¸É¢ÊÕÐ¥¥ ¶μÖ¢²¥´¨¥ ��-£·Ê¶¶ ¶·¨ μ±¨¸²¨É¥²Ó´μ°  ±É¨¢ Í¨¨
¨ Ê¢¥²¨Î¥´¨Ö ¨Ì ±μ²¨Î¥¸É¢ .

“¸É ´μ¢²¥´μ, ÎÉμ ¸μ·¡Í¨μ´´ Ö ¥³±μ¸ÉÓ ¶μ²ÊÎ¥´´ÒÌ ¸μ·¡¥´Éμ¢ Ê¢¥²¨Î¨¢ ¥É¸Ö ¤μ μ¡-
£ ·  μ±μ²μ 36,6 %, § É¥³ μ¸É ¥É¸Ö ¶μ¸ÉμÖ´´μ° Å ¤²Ö ³¥É ´μ² , ´¥§´ Î¨É¥²Ó´μ Ê³¥´Ó-
Ï ¥É¸Ö Å ¤²Ö ¢μ¤Ò ¨ ¡¥´§μ²  ¢ μ¡· §Í Ì ¸ μ¡£ ·μ³ μ±μ²μ 41% ¨ ¤ ²¥¥ ¸ μ¡£ ·μ³ ¸Ê-
Ð¥¸É¢¥´´μ Ê³¥´ÓÏ ¥É¸Ö Å ÔÉμ ¸¢¨¤¥É¥²Ó¸É¢Ê¥É μ ¸Ì²μ¶Ò¢ ´¨¨ μ¡· §ÊÕÐ¨Ì¸Ö ¶·¨ ÔÉμ³
³¨±·μ¶μ·. �  ³¨±·μËμÉμ£· Ë¨ÖÌ μ¡· §Íμ¢ Ê£²Ö ¸ μ¡£ ·μ³ 36,6 ¨ 41,3 % ¢¨¤´μ, ÎÉμ ¨Ì
É¥±¸ÉÊ·  ¸μÌ· ´Ö¥É¸Ö ¶μ¤μ¡´μ° ¨¸Ìμ¤´Ò³ μ¡· §Í ³ (·¨¸. 1).

�μ¸ÉμÖ´¸É¢μ · §³¥·μ¢ Î ¸É¨Í ¸ μ¡£ ·μ³ ¤μ 36,6 ¨ ¤μ 41,3 % ¸¢¨¤¥É¥²Ó¸É¢Ê¥É μ Ëμ·³¨-
·μ¢ ´¨¨ ¶μ· ¢´ÊÉ·¨ Î ¸É¨Í ¨ μ¡ μÉ¸ÊÉ¸É¢¨¨ ¶μ¢¥·Ì´μ¸É´μ£μ μ¡£ · . ’¥±¸ÉÊ·  ¶μ¢¥·Ì´μ¸É¨
μ¡· §Íμ¢ ¸ μ¡£ ·μ³ 51 ¨ 60% ¸¢¨¤¥É¥²Ó¸É¢Ê¥É μ¡ μ¡£ ·¥ ¨Ì ¸ ¶μ¢¥·Ì´μ¸É¨.

Œμ²¥±Ê²Ö·´μ-¸¨Éμ¢Ò¥ ¸¢μ°¸É¢  ¶·¨¸ÊÐ¨ μ¡· §Í ³ ¸ μ¡£ ·μ³ μ±μ²μ 36 %: ³¥É ´μ²
§  ¸ÊÉ±¨ ¸μ·¡¨·Ê¥É¸Ö ¢ ´¨Ì ¶μÎÉ¨ ¤μ ³ ±¸¨³ ²Ó´μ° ¥³±μ¸É¨ Å 15,2% (¶·¨ ³ ±¸¨³ ²Ó-
´μ° 15,4%). ‚μ¤  ¶·¨ ÔÉμ³ ¸μ·¡¨·Ê¥É¸Ö Éμ²Ó±μ ¤μ 13,7 % (¶·¨ ³ ±¸¨³ ²Ó´μ° ¥³±μ¸É¨ Å
16,5%). 	¥´§μ² Å ¤μ 16,4 % (¶·¨ ³ ±¸¨³ ²Ó´μ° ¥³±μ¸É¨ 18,2 %). “¸ ¤±  ¢ μ¡· §Í Ì ¸
μ¡£ ·μ³ ¡μ²¥¥ 36,6 % ¸μ¶·μ¢μ¦¤ ¥É¸Ö · §·ÊÏ¥´¨¥³ Î ¸É¨Í  ´É· Í¨É  [2].
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�¨¸. 1. ’¥±¸ÉÊ·  ¶μ¢¥·Ì´μ¸É¨ μ¡· §Íμ¢  ´É· Í¨É  ¸ μ¡£ ·μ³ 36,6, 41,3, 51 ¨ 60%

�¨¸. 2. � ¸¶·¥¤¥²¥´¨¥ ¶μ· ¶μ · §³¥· ³ ¢ μ¡· §Í¥  ±É¨¢¨·μ¢ ´´μ£μ Ê£²Ö ¨§  ´É· Í¨É  ¸ μ¡£ ·μ³

μ±μ²μ 15% (¶μ  ¤¸μ·¡Í¨¨ ¢μ¤μ·μ¤  ¶·¨ 77 Š)

ˆ§  ´É· Í¨É  ¸ μ¡£ ·μ³ μ±μ²μ 15% ¶μ²ÊÎ¥´μ “Œ‘ ¸ ¢¥¸Ó³  Ê§±¨³ · ¸¶·¥¤¥²¥´¨¥³
¶μ· ¶μ · §³¥· ³ (·¨¸. 2).

Š ± ¢¨¤´μ ¨§ ¶μ²ÊÎ¥´´ÒÌ ¤ ´´ÒÌ, Ê£²¥·μ¤´Ò° ¸μ·¡¥´É ¨³¥¥É ¶μ·Ò ¤¢ÊÌ ¢¨¤μ¢ Å
· §³¥·μ³ μ±μ²μ 0,65 ¨ 0,85 ´³. �¡Ñ¥³ ¡μ²ÓÏ¨Ì ¶μ· ¶·¨¡²¨§¨É¥²Ó´μ ¢ ¤¢  · §  ¡μ²ÓÏ¥,
Î¥³ Ê§±¨Ì. ‘Ê³³ ·´ Ö ¶²μÐ ¤Ó ¶μ¢¥·Ì´μ¸É¨ ¸μ·¡¥´É  S = 408,4 ³2/£, ¶μ¢¥·Ì´μ¸ÉÓ
³¥§μ¶μ· Å Sme = 52,3 ³2/£, μ¡Ñ¥³ ³¨±·μ¶μ· Å Vmi = 0,154 ¸³3/£, ¸·¥¤´¥±¢ ¤· É¨Î´μ¥
μÉ±²μ´¥´¨¥ Å 2,4 %. �Éμ μ¡ÑÖ¸´Ö¥É¸Ö ´ ²¨Î¨¥³ ¤¢ÊÌ ¢¨¤μ¢ ´ ´μÉ¥±¸ÉÊ·´ÒÌ Ë· £³¥´Éμ¢
¢ ¨¸Ìμ¤´μ³ Ê£²¥·μ¤´μ³ ³ É¥·¨ ²¥.

�μ ¤ ´´Ò³ £ §μ¢μ° Ì·μ³ Éμ£· Ë¨¨, Ê¸É ´μ¢²¥´μ, ÎÉμ ´ ¨²ÊÎÏ¥¥ · §¤¥²¥´¨¥ ‘�/�2

Ì · ±É¥·´μ ¤²Ö μ¡· §Í  ¸μ·¡¥´É  ¸ μ¡£ ·μ³ μ±μ²μ 7%. �Éμ £μ¢μ·¨É μ ¸μμÉ¢¥É¸É¢¨¨
· §³¥·μ¢ ¶μ· ¢ “Œ‘ ¨ ³μ²¥±Ê² ³μ´μμ±¸¨¤  Ê£²¥·μ¤  Å 0,27 ´³ (É ¡². 1).
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’ ¡²¨Í  1

‘É¥¶¥´Ó μ¡£ · , % Kp ‘�/�2

8 15

6 19

12 9

10 10

5 20

’ ¡²¨Í  2

ƒ §/μ¡· §¥Í
“¤¥²Ó´Ò° Ê¤¥·¦¨¢ ¥³Ò° μ¡Ñ¥³ £ §μ¢ VÊ¤, ³²/£

�¡£ · 8,6%, �¡£ · 6,5%, �¡£ · 12,2%,

0,125Ä0,3 ³³ 0,125Ä0,3 ³³ 0,125Ä0,5 ³³

�§μÉ 229,7 203,17 116,7

Š¨¸²μ·μ¤ 235,2 195 111,5

Œ¥É ´ 1015,2 1013,5 572,7

‚μ¤μ·μ¤ 25,2 16,3 19,83

‘� 384,5 308,8 180,85

�¡· §Í ³ ¸ μ¡£ ·μ³ 6,5Ä8,5 % ¸¢μ°¸É¢¥´´  ´ ¨¡μ²ÓÏ Ö ¸μ·¡Í¨Ö ³¥É ´  ¶μ ¸· ¢´¥´¨Õ
¸ ¤·Ê£¨³¨ (É ¡². 2).

’ ±¨³ μ¡· §μ³, ¸¨´É¥§¨·μ¢ ´Ò μ¡· §ÍÒ ´ ´μ¶μ·¨¸ÉÒÌ “Œ‘, ÔËË¥±É¨¢´ÒÌ ¢ · §¤¥-
²¥´¨¨ ‘� ¨ ¢μ¤μ·μ¤ , ±μ´Í¥´É·¨·μ¢ ´¨¨ ³¥É ´ . ‘Ê³³ ·´ Ö ¶²μÐ ¤Ó ¶μ¢¥·Ì´μ¸É¨ ¸μ·-
¡¥´É  S = 408,4 ³2/£, ¶μ¢¥·Ì´μ¸ÉÓ ³¥§μ¶μ· Å Sme = 52,3 ³2/£, μ¡Ñ¥³ ³¨±·μ¶μ· Å Vmi =
0,154 ¸³3/£. � §³¥· ¶μ· Å 0,65 ¨ 0,85 ´³. ˆ¸¸²¥¤μ¢ ´Ò ¸μ·¡Í¨μ´´Ò¥ ¸¢μ°¸É¢  ¶μ²ÊÎ¥´-
´ÒÌ Ê£²¥·μ¤´ÒÌ ¸μ·¡¥´Éμ¢, ¨§ÊÎ¥´Ò ¸É·Ê±ÉÊ·´Ò¥ Ì · ±É¥·¨¸É¨±¨, Ê¸É ´μ¢²¥´ Ô²¥³¥´É-
´Ò° ¸μ¸É ¢ ÔÉ¨Ì Ê£²¥·μ¤´ÒÌ ³¨±·μ¶μ·¨¸ÉÒÌ ³ É¥·¨ ²μ¢. �μ¤μ¡· ´Ò μ¶É¨³ ²Ó´Ò¥ Ê¸²μ-
¢¨Ö ¸¨´É¥§  “Œ‘ ¨§ ± ³¥´´μÊ£μ²Ó´μ£μ ¸Ò·ÓÖ Å  ´É· Í¨Éμ¢ ŠÊ§¡ ¸¸  ¨ ± ³¥´´μÊ£μ²Ó´μ£μ
¶¥±μ¢μ£μ ¢μ²μ±´ . “¸É ´μ¢²¥´μ, ÎÉμ ´ ¨¡μ²ÓÏ Ö ¸μ·¡Í¨μ´´ Ö ¥³±μ¸ÉÓ ¶μ ³μ´μμ±¸¨¤Ê
Ê£²¥·μ¤  ¨ ³¥É ´Ê Ì · ±É¥·´  ¤²Ö “Œ‘, ¶μ²ÊÎ¥´´ÒÌ ¶·¨ ¸É¥¶¥´¨ μ¡£ ·  ¤μ 10%.

‘�ˆ‘�Š ‹ˆ’…��’“�›

1. �¥·¢¥´μ �. ‚., �¥·¢¥´μ ‚. �. // �μ²§Ê´μ¢¸±¨° ¢¥¸É´¨±. 2009. º3. ‘. 189Ä192.

2. �¥·¢¥´μ �. ‚., �¥·¢¥´μ ‚. �. ˆ¸¸²¥¤μ¢ ´¨¥ ¸μ·¡Í¨μ´´μ-±¨´¥É¨Î¥¸±¨Ì ¸¢μ°¸É¢ Ê£²¥·μ¤´ÒÌ ³μ²¥-
±Ê²Ö·´ÒÌ ¸¨É // ”¨§¨±μÌ¨³¨Ö ¶μ¢¥·Ì´μ¸É¨ ¨ § Ð¨É  ³ É¥·¨ ²μ¢. 2009. ’. 45, º 4. ‘. 411Ä414.


