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�μ¤¸¨¸É¥³  ¶¥·¥¤ Î¨ ¤ ´´ÒÌ ³¥¦¤Ê ¶·μÍ¥¸¸ ³¨
¢ · ¸¶·¥¤¥²¥´´μ° ¸¨¸É¥³¥  ¢Éμ³ É¨§ Í¨¨

‘²μ¦´μ¸ÉÓ ¸¨¸É¥³  ¢Éμ³ É¨§ Í¨¨ Ô±¸¶¥·¨³¥´É  (‘��) · ¸É¥É μ¤´μ¢·¥³¥´´μ
¸ · §¢¨É¨¥³ ¸·¥¤¸É¢ ¢ÒÎ¨¸²¨É¥²Ó´μ° É¥Ì´¨±¨ ¨ ¸¨¸É¥³ ¶·μ£· ³³¨·μ¢ ´¨Ö. ‚ ´ -
¸ÉμÖÐ¥¥ ¢·¥³Ö μ¡ÒÎ´Ò³¨ Ö¢²ÖÕÉ¸Ö É·¥¡μ¢ ´¨Ö μ¡¥¸¶¥Î¨ÉÓ · ¡μÉÊ ‘�� ´  · ¸-
¶·¥¤¥²¥´´μ° ±μ´Ë¨£Ê· Í¨¨, ¢μ§³μ¦´μ¸ÉÓ ¨¸¶μ²Ó§μ¢ ´¨Ö £μ·ÖÎ¥£μ ·¥§¥·¢  μ¡μ-
·Ê¤μ¢ ´¨Ö, ¤¨´ ³¨Î¥¸±μ£μ ±μ´Ë¨£Ê·¨·μ¢ ´¨Ö ¨ ¤·Ê£¨¥.

‚ ²Õ¡μ° · ¸¶·¥¤¥²¥´´μ° ¸¨¸É¥³¥ ¸ÊÐ¥¸É¢¥´´ÊÕ ·μ²Ó ¨£· ÕÉ ¸·¥¤¸É¢  ¶¥-
·¥¤ Î¨ ¤ ´´ÒÌ ³¥¦¤Ê ¥¥ ±μ³¶μ´¥´É ³¨, ¨ Ê´¨Ë¨± Í¨Ö ÔÉ¨Ì ¸·¥¤¸É¢ ¢¥¤¥É ±
Ô±μ´μ³¨¨ ¢·¥³¥´¨ · §· ¡μÉ±¨ ‘�� ¨ ¶μ¢ÒÏ¥´¨Õ ¥¥ ´ ¤¥¦´μ¸É¨.

‚ ¸É ÉÓ¥ μ¶¨¸Ò¢ ¥É¸Ö · §· ¡μÉ ´´ Ö Ê´¨Ë¨Í¨·μ¢ ´´ Ö ¶μ¤¸¨¸É¥³  ¶¥·¥¤ Î¨
¤ ´´ÒÌ, ¶·¥¤´ §´ Î¥´´ Ö ¤²Ö ¨¸¶μ²Ó§μ¢ ´¨Ö ¢ · ¸¶·¥¤¥²¥´´ÒÌ ‘�� ¸μ ¸³¥Ï ´-
´Ò³ ¸μ¸É ¢μ³  ¶¶ · É´ÒÌ ¸·¥¤¸É¢ ±μ³³Ê´¨± Í¨¨.

�É²¨Î¨É¥²Ó´μ° μ¸μ¡¥´´μ¸ÉÓÕ ¤ ´´μ° ¶μ¤¸¨¸É¥³Ò ¶¥·¥¤ Î¨ ¤ ´´ÒÌ Ö¢²Ö¥É¸Ö
¨¸¶μ²Ó§μ¢ ´¨¥ Ê´¨Ë¨Í¨·μ¢ ´´μ£μ ±μ¤ .

� ¡μÉ  ¢Ò¶μ²´¥´  ¢ ‹ ¡μ· Éμ·¨¨ ´¥°É·μ´´μ° Ë¨§¨±¨ ¨³. ˆ.Œ. ”· ´± 
�ˆŸˆ.

‘μμ¡Ð¥´¨¥ �¡Ñ¥¤¨´¥´´μ£μ ¨´¸É¨ÉÊÉ  Ö¤¥·´ÒÌ ¨¸¸²¥¤μ¢ ´¨°. „Ê¡´ , 2008

Maznyy N.G. P10-2008-185
Data Transfer Subsystem Between Processes
in the Distributed System of Automation

Complexity of systems for automation of experiment (SAE) is growing alongside
with the development of means of computer technology and programming systems.
At the present time requirements to ensure SAE functioning in distributed environ-
ment, availability of hot standby, dynamic conˇguring etc. are considered usual.

In any distributed system data transmission facilities play an important role,
and uniˇcation of these facilities leads to economy of SAE engineering time and
reliability growth.

The present article describes elaborated uniˇed data transmission subsystem,
intended for use in distributed SAE with mixed transmission hardware.

Characteristic feature of this data transmission subsystem consists in the usage
of the uniˇed code.

The investigation has been performed at the Frank Laboratory of Neutron Physics,
JINR.

Communication of the Joint Institute for Nuclear Research. Dubna, 2008



1. ����™…���Ÿ ‘•…Œ� ��‘��…„…‹…���‰ ‘�“

Œμ¦´μ ¢Ò¤¥²¨ÉÓ ¤¢¥ μ¸´μ¢´Ò¥ § ¤ Î¨, ¢ ±μÉμ·ÒÌ ¨¸¶μ²Ó§Ê¥É¸Ö ¶¥·¥¤ Î 
¤ ´´ÒÌ. �Éμ Å § ¤ Î¨ Ê¶· ¢²¥´¨Ö ¨ ¶¥·¥¤ Î¨ ¤ ´´ÒÌ ³¥¦¤Ê ±μ³¶μ´¥´É ³¨
¸¨¸É¥³Ò.

�  ·¨¸. 1 ¶·¥¤¸É ¢²¥´  μ¡μ¡Ð¥´´ Ö ¸Ì¥³  · ¸¶·¥¤¥²¥´´μ° ‘�“. ‚ μ¡Ð¥³
¸²ÊÎ ¥ ¢μ§³μ¦´μ ´ ²¨Î¨¥ ¤¢ÊÌ Ê·μ¢´¥°:

• ¢¥·Ì´¨° Ê·μ¢¥´Ó, ´  ±μÉμ·μ³ · ¡μÉ ÕÉ �‚Œ �¶¥· Éμ· , “¶· ¢²ÖÕÐ Ö
�‚Œ, Š²¨¥´ÉÒ-´ ¡²Õ¤ É¥²¨; ¢¸¥ ÔÉμ Å �‚Œ É¨¶  IBM PC ¸ �‘ Win-
dows, ¸¢Ö§ ´´Ò¥ ¤·Ê£ ¸ ¤·Ê£μ³ ¸¥ÉÓÕ Ethernet;

• ¤· °¢¥·´Ò° Ê·μ¢¥´Ó, ±μ³¶μ´¥´ÉÒ ±μÉμ·μ£μ, ¢μμ¡Ð¥ £μ¢μ·Ö, ³μ£ÊÉ ¸μ-
¥¤¨´ÖÉÓ¸Ö ¸ Šμ´É·μ²²¥· ³¨ ¢¥·Ì´¥£μ Ê·μ¢´Ö ¤·Ê£¨³ ¸¶μ¸μ¡μ³, ´ ¶·¨-
³¥·, Î¥·¥§ COM-¶μ·É ¶μ ¶·μÉμ±μ²Ê MODBUS ¨²¨ ±μ³¡¨´¨·μ¢ ´´Ò³
¸¶μ¸μ¡μ³.

–¥²¥¸μμ¡· §´μ ¢μ¶·μ¸Ò ¶¥·¥¤ Î¨ ¨´Ëμ·³ Í¨¨ ³¥¦¤Ê ¶·μÍ¥¸¸ ³¨ ¤²Ö
ÔÉ¨Ì ¤¢ÊÌ Ê·μ¢´¥° · ¸¸³μÉ·¥ÉÓ · §¤¥²Ó´μ.

2. ‘�…„‘’‚� �…�…„�—ˆ ˆ�”��Œ�–ˆˆ �� ‚…�•�…Œ “��‚�…

‘·¥¤¸É¢  ¶¥·¥¤ Î¨ ¤ ´´ÒÌ ´  ¢¥·Ì´¥³ Ê·μ¢´¥ ¶·¥¤´ §´ Î¥´Ò ¤²Ö Ê¶· -
¢²¥´¨Ö ¨ ³μ´¨Éμ·¨´£  ‘�“. „²Ö μ¡¥¸¶¥Î¥´¨Ö ÔÉ¨Ì ËÊ´±Í¨° · §· ¡μÉ ´ WEB-
¨´É¥·Ë¥°¸ ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ ¸É ´¤ ·É´ÒÌ ¶·μ£· ³³´ÒÌ ¨  ¶¶ · É´ÒÌ ·¥Ï¥-
´¨°, ÎÉμ μ¶·¥¤¥²Ö¥É É·¥¡μ¢ ´¨Ö ± ¸·¥¤¸É¢ ³ ¶¥·¥¤ Î¨ ¤ ´´ÒÌ ´  ¢¥·Ì´¥³
Ê·μ¢´¥. ‘¥ÉÓ ¢¥·Ì´¥£μ Ê·μ¢´Ö ³μ¦¥É ¡ÒÉÓ ²μ± ²Ó´μ° ¨²¨ £²μ¡ ²Ó´μ°, ¸μ§¤ ´-
´μ° ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ ²Õ¡μ° ¸ÊÐ¥¸É¢ÊÕÐ¥° É¥Ì´μ²μ£¨¨ ¶¥·¥¤ Î¨ ¤ ´´ÒÌ, ´μ
μ¡Ö§ É¥²Ó´μ ¸ ¶μ¤¤¥·¦±μ° ¸É¥±  IP-¶·μÉμ±μ²μ¢.
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�¨¸. 1. �¡μ¡Ð¥´´ Ö ¸Ì¥³  · ¸¶·¥¤¥²¥´´μ° ‘�“

2.1. ˆ¸¸²¥¤μ¢ ´¨¥ ¨¸¶μ²Ó§Ê¥³ÒÌ ¢ ‘�“ ³¥Ì ´¨§³μ¢ ¢§ ¨³μ¤¥°¸É¢¨Ö
¶·μÍ¥¸¸μ¢. ‚ · §· ¡μÉ ´´μ° ¸É·Ê±ÉÊ·¥ ‘�“ ¶·μ£· ³³´Ò¥ ±μ³¶μ´¥´ÉÒ ¶·¥¤-
¸É ¢²¥´Ò ¢ ¢¨¤¥ μÉ¤¥²Ó´ÒÌ § ¤ Î (¶·μÍ¥¸¸μ¢), ¢§ ¨³μ¤¥°¸É¢ÊÕÐ¨Ì ¶μ μ¶·¥¤¥-
²¥´´Ò³ ¶· ¢¨² ³. ‚¢¨¤Ê Éμ£μ, ÎÉμ ‘�“ · ¡μÉ ¥É ´  · ¸¶·¥¤¥²¥´´μ° ±μ´Ë¨£Ê-
· Í¨¨, ¶μÉ·¥¡μ¢ ²μ¸Ó ·¥Ï¨ÉÓ ¢μ¶·μ¸Ò ¢§ ¨³μ¤¥°¸É¢¨Ö ¶·μÍ¥¸¸μ¢ ¢ ¶·¥¤¥² Ì
μ¤´μ° �‚Œ, ¢ μ¤´μ·μ¤´μ° ¸¥É¨ ¨ ¢ ´¥μ¤´μ·μ¤´μ°. ‚ · ¡μÉ¥ [4] μ¶¨¸ ´ ·Ö¤
¸¶μ¸μ¡μ¢ ¶¥·¥¤ Î¨ ¨´Ëμ·³ Í¨¨ ³¥¦¤Ê ¶·μÍ¥¸¸ ³¨ (IPC) ¢ �‘ Windows NT.

�·¨ ¤¥É ²Ó´μ³  ´ ²¨§¥ ´¥¸±μ²Ó±¨Ì ¤μ¸ÉÊ¶´ÒÌ ¢ ·¨ ´Éμ¢ (¸³. ¤ ´´Ò¥ É -
¡²¨ÍÒ) ³μ¦´μ ¸¤¥² ÉÓ ¸²¥¤ÊÕÐ¨¥ ÊÉ¢¥·¦¤¥´¨Ö:

• ´ ¨¡μ²¥¥ ¶·μ¸Éμ° ¨ ¡Ò¸É·Ò° ¸¶μ¸μ¡ IPC ¢ · ³± Ì ²μ± ²Ó´μ° �‚Œ Å
¸μμ¡Ð¥´¨Ö WM COPYDATA; ¥£μ ´¥¤μ¸É É±¨: 1) § ¢¨¸¨³μ¸ÉÓ μÉ �‘, 2)
¤μ¸ÉÊ¶¥´ Éμ²Ó±μ ´  ²μ± ²Ó´μ° �‚Œ;

• ´¥¸±μ²Ó±μ ¡μ²¥¥ ¸²μ¦´Ò°, ´μ É¥Ì´μ²μ£¨Î´Ò° ¸¶μ¸μ¡ OLE 2.0; ´¥¤μ¸É -
Éμ± Å ¶² ÉËμ·³¥´´ Ö § ¢¨¸¨³μ¸ÉÓ; ¶·μ¥±ÉÒ Ë¨·³, ¸μÉ·Ê¤´¨Î ÕÐ¨Ì
¸ Microsoft, ¶μ · ¸¶·μ¸É· ´¥´¨Õ ¤ ´´μ° É¥Ì´μ²μ£¨¨ ´  ¤·Ê£¨¥ ¶² É-
Ëμ·³Ò ¤μ ¸¨Ì ¶μ· ´¥ ¶μ²ÊÎ¨²¨ ¶·μ¤μ²¦¥´¨Ö;

• ¨¸¶μ²Ó§μ¢ ´¨¥ ¸μ±¥Éμ¢ ¶μ§¢μ²Ö¥É ¶·μÌμ¤¨ÉÓ £· ´¨ÍÒ ³¥¦¤Ê ¶·μÍ¥¸¸ ³¨
± ± ´  ²μ± ²Ó´μ° �‚Œ, É ± ¨ ¢ ¸¥É¨; ¤ ´´Ò° ¢ ·¨ ´É ¶·μ¸É ¢ ·¥ ²¨§ -
Í¨¨ ¨ ´¥ § ¢¨¸¨É μÉ ¶² ÉËμ·³Ò.
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‘· ¢´¨É¥²Ó´Ò¥ Ì · ±É¥·¨¸É¨±¨ ´¥±μÉμ·ÒÌ ¸¶μ¸μ¡μ¢ μ·£ ´¨§ Í¨¨ μ¡³¥´  ¤ ´´Ò³¨ ³¥¦¤Ê
¶·μÍ¥¸¸ ³¨

‘¶μ¸μ¡ μ¡³¥´  �² ÉËμ·³¥´´ Ö ‚§ ¨³μ¤¥°¸É¢¨¥ ¶·μÍ¥¸¸μ¢
¤ ´´Ò³¨ § ¢¨¸¨³μ¸ÉÓ ´  · §´ÒÌ �‚Œ

‘μμ¡Ð¥´¨¥ WM COPYDATA „  �¥É
DDE, OLE 2.0 „  „ 

ˆ³¥´μ¢ ´´Ò¥ ± ´ ²Ò (pipe) — ¸É¨Î´ Ö „ 
‘μ±¥ÉÒ �¥É „ 

‚ · ¡μÉ¥ [5] ¸ Í¥²ÓÕ ¸· ¢´¥´¨Ö ¸±μ·μ¸É´ÒÌ Ì · ±É¥·¨¸É¨± ¨ ´ ¤¥¦´μ-
¸É¨ ·¥ ²¨§μ¢ ´Ò ´¥¸±μ²Ó±μ ¢ ·¨ ´Éμ¢ ¨´É¥·Ë¥°¸μ¢ ¤· °¢¥·μ¢ ¸ ¶¥·¥¤ Î¥°
¨´Ëμ·³ Í¨¨:

• ¶μ¸·¥¤¸É¢μ³ ¸μμ¡Ð¥´¨° Windows WM COPDATA;

• ¨¸¶μ²´Ö¥³Ò° ³μ¤Ê²Ó ¸ DCOM ¨´É¥·Ë¥°¸μ³;

• ¨¸¶μ²´Ö¥³Ò° ³μ¤Ê²Ó ¸ COM ¨´É¥·Ë¥°¸μ³;

• COM ¨´É¥·Ë¥°¸, ·¥ ²¨§μ¢ ´´Ò° ¢ .dll;

• Î¥·¥§ ¸μ±¥ÉÒ, ¶·μÉμ±μ² TCP/IP.

‘±μ·μ¸É´Ò¥ Ì · ±É¥·¨¸É¨±¨ ÔÉ¨Ì ¢ ·¨ ´Éμ¢ ¡²¨§±¨ ¨ ´¥ ¤ ÕÉ μ¸´μ¢ -
´¨° ¤²Ö ¢Ò¡μ· . ‚ ·¨ ´É ¸ ¨´É¥·Ë¥°¸μ³ ´  μ¸´μ¢¥ ¸μμ¡Ð¥´¨° Windows
¢´μ¸¨É ´¥±μÉμ·μ¥ ´¥Ê¤μ¡¸É¢μ ¶·¨ ¨¸¶μ²Ó§μ¢ ´¨¨ ¤¨ ²μ£μ¢ÒÌ Ê¶· ¢²ÖÕÐ¨Ì
¶·μ£· ³³, É ± ± ± ¢ ¸²ÊÎ °´Ò° ³μ³¥´É ¢·¥³¥´¨ ¨¸¶μ²Ó§Ê¥³μ¥ μ¶¥· Éμ·μ³
μ±´μ ³μ¦¥É ¢·¥³¥´´μ ¸É ÉÓ ´¥ ±É¨¢´Ò³. ˆ§ ÔÉ¨Ì ¢ ·¨ ´Éμ¢ ¶² ÉËμ·³¥´´ÊÕ
´¥§ ¢¨¸¨³μ¸ÉÓ ³μ¦¥É μ¡¥¸¶¥Î¨ÉÓ Éμ²Ó±μ ¢ ·¨ ´É ¨¸¶μ²Ó§μ¢ ´¨Ö ¶·μÉμ±μ² 
TCP/IP. �  μ¸´μ¢ ´¨¨ μ¶ÒÉ´μ° Ô±¸¶²Ê É Í¨¨  ¢Éμ· ¶·¨Ï¥² ± ¢Ò¢μ¤ ³:

• ¤²Ö · ¡μÉÒ ´  ²μ± ²Ó´μ° �‚Œ ¨ ´  ¸¥É¨ ¦¥² É¥²Ó´μ ¨ ¢μ§³μ¦´μ ¨¸-
¶μ²Ó§μ¢ ÉÓ μ¤¨´ ¨ ÉμÉ ¦¥ ³¥Ì ´¨§³ IPC;

• ¢Ò¡μ· ¢ ·¨ ´É  IPC ¸²¥¤Ê¥É ¸¤¥² ÉÓ ¨§ ¸μμ¡· ¦¥´¨°, ¤¨±ÉÊ¥³ÒÌ Ê¤μ¡-
¸É¢μ³ μ·£ ´¨§ Í¨¨ · ¡μÉÒ ¨ ³ ¸ÏÉ ¡¨·μ¢ ´¨Ö · ¸¶·¥¤¥²¥´´μ° ‘�“.

2.2. ‚Ò¡μ· ³¥Ì ´¨§³  IPC ¢¥·Ì´¥£μ Ê·μ¢´Ö · ¸¶·¥¤¥²¥´´μ° ‘�“ ¨
· §· ¡μÉ±  ¶·μ£· ³³ ‚Ò¡μ· ³¥Ì ´¨§³  IPC, ¶μ ¸ÊÉ¨, ¸¤¥² ´ ´  ³ É¥·¨ ²¥
¶·¥¤Ò¤ÊÐ¥£μ · §¤¥²  Å ¨¸¶μ²Ó§μ¢ ´¨¥ ¸μ±¥Éμ¢ ¨ ¶·μÉμ±μ²  TCP/IP μ¡¥¸-
¶¥Î¨¢ ¥É ¶² ÉËμ·³¥´´ÊÕ ´¥§ ¢¨¸¨³μ¸ÉÓ ¨ ¶μ§¢μ²Ö¥É ²¥£±μ ³ ¸ÏÉ ¡¨·μ¢ ÉÓ
· ¸¶·¥¤¥²¥´´ÊÕ ‘�“. � §´ Î¥´¨¥ ¨¸¶μ²Ó§Ê¥³ÒÌ �‚Œ μ¶·¥¤¥²Ö¥É¸Ö ¸¶¨¸±μ³
§ £·Ê¦¥´´ÒÌ ¡ §μ¢ÒÌ ³μ¤Ê²¥°,   ±μ´Ë¨£Ê· Í¨Ö Å ´ §´ Î¥´´Ò³¨ ¸¥É¥¢Ò³¨
 ¤·¥¸ ³¨ ¢ ¤μ±Ê³¥´É Í¨¨, ²¥£±μ ·¥¤ ±É¨·Ê¥³μ° ¶μ²Ó§μ¢ É¥²Ö³¨.
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‡ ¤ Î  ¸¢¥² ¸Ó ± · §· ¡μÉ±¥ ¸¥·¢¥·  TCPserver ¤²Ö “¶· ¢²ÖÕÐ¥° �‚Œ,
  É ±¦¥ TCPclient ¤²Ö �‚Œ Šμ´É·μ²²¥·  ¨ �¶¥· Éμ· . TCPserver ´  “¶· -
¢²ÖÕÐ¥° �‚Œ ¢Ò¶μ²´Ö¥É:

• ·¥£¨¸É· Í¨Õ ¶μ¤±²ÕÎ¨¢Ï¨Ì¸Ö Šμ´É·μ²²¥·μ¢;

• ¶·¨¥³ ¨ ¨´É¥·¶·¥É Í¨Õ ±μ³ ´¤ μ¶¥· Éμ· .

�  �‚Œ Šμ´É·μ²²¥· , ± ± ¡Ò²μ Ê± § ´μ ¢ÒÏ¥, ¶·μ£· ³³  TCPclient
¢Ò¶μ²´Ö¥É ¸²¥¤ÊÕÐ¨¥ ËÊ´±Í¨¨:

• ¶¥·¥¤ ¥É ¤· °¢¥· ³ ±μ³ ´¤Ò, ¶μ¸ÉÊ¶ ÕÐ¨¥ μÉ “¶· ¢²ÖÕÐ¥° �‚Œ;

• ¶¥·¥¤ ¥É  ¸¨´Ì·μ´´Ò¥ ¸μμ¡Ð¥´¨Ö μÉ ¤· °¢¥·μ¢ ´  “¶· ¢²ÖÕÐÊÕ �‚Œ.

3. ‘�…„‘’‚� �…�…„�—ˆ „���›• �� �ˆ†�…Œ “��‚�…

�¥·¥¤ ÎÊ ¤ ´´ÒÌ ´  ´¨¦´¥³ Ê·μ¢´¥ ¢Ò¶μ²´Ö¥É �μ¤¸¨¸É¥³  �¥·¥¤ Î¨
„ ´´ÒÌ (��„).

3.1. ’·¥¡μ¢ ´¨Ö, ¶·¥¤ÑÖ¢²Ö¥³Ò¥ ± ��„:

• μ¡¥¸¶¥Î¥´¨¥ ËÊ´±Í¨° ¶¥·¥¤ Î¨ ¸μ¡ÒÉ¨° ¨ ¤ ´´ÒÌ ³¥¦¤Ê μÉ¤¥²Ó´Ò³¨
±μ³¶μ´¥´É ³¨ ¸¨¸É¥³Ò;

• μ¡¥¸¶¥Î¥´¨¥ ´¥§ ¢¨¸¨³μ¸É¨ μÉ ¸·¥¤¸É¢, ¨¸¶μ²Ó§Ê¥³ÒÌ ¤²Ö ¶¥·¥¤ Î¨ ¤ ´-
´ÒÌ;

• μ¡¥¸¶¥Î¥´¨¥ ËÊ´±Í¨° ¤¨ £´μ¸É¨±¨ ±μ³³Ê´¨± Í¨°;

• μ¡¥¸¶¥Î¥´¨¥ ¶·¨´Í¨¶μ¢ ¶² ÉËμ·³¥´´μ° ´¥§ ¢¨¸¨³μ¸É¨ ¶·¨ ¶μ¸É·μ¥´¨¨
‘�“;

• μ¡¥¸¶¥Î¥´¨¥ ¶·¨´Í¨¶μ¢ ¶² ÉËμ·³¥´´μ° ´¥§ ¢¨¸¨³μ¸É¨ ´  Ê·μ¢´¥ ¨¸-
Ìμ¤´μ£μ ±μ¤ .

3.2. ”Ê´±Í¨μ´ ²Ó´ Ö ¸Ì¥³  ��„. ”Ê´±Í¨μ´ ²Ó´ Ö ¸Ì¥³  ��„ ¶·¥¤¸É -
¢²¥´  ´  ·¨¸. 2.

3.2.1. Œ ·Ï·ÊÉ¨§ Éμ·. Œ ·Ï·ÊÉ¨§ Éμ· ¢Ò¶μ²´Ö¥É ËÊ´±Í¨¨ ¶·¥μ¡· -
§μ¢ ´¨Ö Ëμ·³ Éμ¢ ¶ ±¥Éμ¢ ¤ ´´ÒÌ,   É ±¦¥ μ¡Ñ¥¤¨´¥´¨Ö ¢¸¥Ì ²¨´¨° ¸¢Ö§¨,
¨¸¶μ²Ó§Ê¥³ÒÌ ¢ ¸¨¸É¥³¥, ¢ ¥¤¨´ÊÕ ²μ£¨Î¥¸±ÊÕ ¸¥ÉÓ ¶¥·¥¤ Î¨ ¤ ´´ÒÌ.

3.2.2. Ÿ¤·μ. Ÿ¤·μ Ö¢²Ö¥É¸Ö μ¸´μ¢´Ò³ ¶·μÍ¥¸¸μ³, ·¥ ²¨§ÊÕÐ¨³ ²μ£¨±Ê
· ¡μÉÒ ��„. ‘μ¡¸É¢¥´´μ, Ö¤·μ Å ¨´¨Í¨ Éμ· ¶¥·¥¤ Î¨ ¶ ±¥Éμ¢ ¢ ��„.
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�¨¸. 2. ”Ê´±Í¨μ´ ²Ó´ Ö ¸Ì¥³  ��„

3.2.3. ˆ´É¥·Ë¥°¸ ¶·¨±² ¤´μ£μ Ê·μ¢´Ö. ˆ´É¥·Ë¥°¸ ¶·¨±² ¤´μ£μ Ê·μ¢´Ö
μ¡¥¸¶¥Î¨¢ ¥É ¢§ ¨³μ¤¥°¸É¢¨¥ ¶·¨²μ¦¥´¨Ö ¸ ��„. …£μ ¸¶¥Í¨Ë¨± Í¨Ö Ê´¨Ë¨-
Í¨·μ¢ ´  ¤²Ö ²Õ¡μ° ¶·μ£· ³³´μ- ¶¶ · É´μ° ¶² ÉËμ·³Ò, Î¥³ μ¡¥¸¶¥Î¨¢ ¥É¸Ö
¶² ÉËμ·³¥´´ Ö ´¥§ ¢¨¸¨³μ¸ÉÓ ´  Ê·μ¢´¥ ¨¸Ìμ¤´μ£μ ±μ¤ .

3.2.4. �·μ¢ °¤¥· ± ´ ²  ¶¥·¥¤ Î¨ ¤ ´´ÒÌ. �·μ¢ °¤¥· ± ´ ²  ¶¥·¥¤ Î¨
¤ ´´ÒÌ Å ÔÉμ ¶·μ£· ³³Ò, ¶·¥¤μ¸É ¢²ÖÕÐ¨¥ ¥¤¨´Ò° ¨´É¥·Ë¥°¸ ¶¥·¥¤ Î¨ ¶ -
±¥Éμ¢ ¶μ ²¨´¨Ö³ ¸¢Ö§¨, ¢´¥ § ¢¨¸¨³μ¸É¨ μÉ ·¥ ²¨§ Í¨¨ ÔÉ¨Ì ²¨´¨°. � ¶·¨³¥·,
¶¥·¥¤ Î  ³μ¦¥É ¡ÒÉÓ μ¸ÊÐ¥¸É¢²¥´  ¢ ²μ± ²Ó´ÒÌ IP-¸¥ÉÖÌ, Î¥·¥§ £²μ¡ ²Ó´ÊÕ
¸¥ÉÓ ¨´É¥·´¥É ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ ¸É ´¤ ·É´ÒÌ ¤²Ö ´¥¥ ¶·μÉμ±μ²μ¢ ¶¥·¥¤ Î¨
(IMAP, POP), ¶μ¸·¥¤¸É¢μ³ ±μ³³ÊÉ¨·Ê¥³ÒÌ ²¨´¨° ¸¢Ö§¨, ¸·¥¤¸É¢ · ¤¨μ¸¢Ö§¨,
¸μÉμ¢μ° ¨ ¸¶ÊÉ´¨±μ¢μ° ¸¢Ö§¨. ‚ ¦´¥°Ï¥° ËÊ´±Í¨¥° ¶·μ¢ °¤¥·  Ö¢²Ö¥É¸Ö
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¶·¥μ¡· §μ¢ ´¨¥ ¶ ±¥É  ¤ ´´ÒÌ ¨§ ¢´ÊÉ·¥´´¥£μ ¶·¥¤¸É ¢²¥´¨Ö ¢ ¶¥·¥³¥Ð -
¥³Ò° ¶μ ²¨´¨¨ ¸¢Ö§¨ Ëμ·³ É. ”μ·³ ÉÒ ³μ£ÊÉ · §²¨Î ÉÓ¸Ö ¤²Ö · §´ÒÌ ¢¨¤μ¢
²¨´¨° ¸¢Ö§¨. ‚³¥¸É¥ ¸ É¥³ Ëμ·³ É, μ¶·¥¤¥²¥´´Ò° ¤²Ö ¤ ´´μ£μ ¢¨¤  ²¨´¨¨
¸¢Ö§¨, Ö¢²Ö¥É¸Ö ¤²Ö ´¥¥ ¸É ´¤ ·Éμ³, ÎÉμ ¶μ§¢μ²Ö¥É ¸É·μ¨ÉÓ ‘�“ ´  ±μ³¶²¥±¸¥
μ¡μ·Ê¤μ¢ ´¨Ö, ¸μ¸ÉμÖÐ¥£μ ¨§ · §´ÒÌ ¶·μ£· ³³´μ- ¶¶ · É´ÒÌ ¶² ÉËμ·³, É. ¥.
¶μ§¢μ²Ö¥É ·¥ ²¨§μ¢ ÉÓ ¶·¨´Í¨¶ ¶² ÉËμ·³¥´´μ° ´¥§ ¢¨¸¨³μ¸É¨ ‘�“.

3.3. ‹μ£¨Î¥¸±μ¥ ¶·¥¤¸É ¢²¥´¨¥ ¸¨¸É¥³Ò ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ ��„. „²Ö
· ¸¸³μÉ·¥´¨Ö ²μ£¨Î¥¸±μ°  ·Ì¨É¥±ÉÊ·Ò ¸¥É¨, ¶μ¸É·μ¥´´μ° ´  ¡ §¥ ��„, μ¶·¥-
¤¥²¨³ ´¥±μÉμ·Ò¥ ¨¸¶μ²Ó§Ê¥³Ò¥ É¥·³¨´Ò.

• “¶· ¢²ÖÕÐ Ö ¸¥ÉÓ Å ±μ³¶²¥±¸ ¸¥É¥°, § ¤ Î¥° ±μÉμ·μ£μ Ö¢²Ö¥É¸Ö ¶¥-
·¥¤ Î  ¤ ´´ÒÌ ³¥¦¤Ê ±μ³¶μ´¥´É ³¨ ‘�“ ´  ´¨¦´¥³ Ê·μ¢´¥.

• 	‚Œ Å ±μ³¶ÓÕÉ¥·, ¸μ¸É ¢´ Ö Î ¸ÉÓ Ê¶· ¢²ÖÕÐ¥° ¸¥É¨.

• � · ³¥É· Å Ô²¥³¥´É ·´ Ö ¨³¥´μ¢ ´´ Ö ¥¤¨´¨Í  ¤ ´´ÒÌ, ¶·¥¤¸É ¢²¥´-
´ÒÌ ¢ ¸¨¸É¥³¥.

• Šμ´É·μ²²¥· Å ËÊ´±Í¨μ´ ²Ó´μ § ±μ´Î¥´´Ò° ¶·μ£· ³³´Ò° ³μ¤Ê²Ó, Ö¢²Ö-
ÕÐ¨°¸Ö ±²¨¥´Éμ³ ¤²Ö ��„. ‚Ò¶μ²´Ö¥É ËÊ´±Í¨¨ ¤¨¸¶¥ÉÎ¥·¨§ Í¨¨ ± ±
¤²Ö ·¥ ²Ó´ÒÌ Ê¸É·μ°¸É¢ ¢ ¸¨¸É¥³¥, É ± ¨ ¤²Ö ¶·μ£· ³³´ÒÌ ³μ¤Ê²¥°, μ¸Ê-
Ð¥¸É¢²ÖÕÐ¨Ì μ¶¥· Í¨¨ μ¡· ¡μÉ±¨ ¤ ´´ÒÌ. �Éμ ¤¥² ¥É ¢μ§³μ¦´Ò³ μ¸Ê-
Ð¥¸É¢²ÖÉÓ ´¥±μÉμ·Ò¥ μ¶¥· Í¨¨ μ¡· ¡μÉ±¨ ¨  ¢Éμ³ É¨§ Í¨¨ ²μ± ²Ó´μ,
ÎÉμ, ¢ ¸¢μÕ μÎ¥·¥¤Ó, ¶μ§¢μ²¨É μ¡¥¸¶¥Î¨ÉÓ ¡μ²ÓÏ¨° Ê·μ¢¥´Ó ´ ¤¥¦´μ¸É¨
¸¨¸É¥³Ò ¨ ¸μ±· É¨ÉÓ É· Ë¨± ¸¥É¨. Šμ´É·μ²²¥· ³μ¦¥É Ô±¸¶μ·É¨·μ¢ ÉÓ
¶ · ³¥É·Ò ¢ Ê¶· ¢²ÖÕÐÊÕ ¸¥ÉÓ ¨ ¨³¶μ·É¨·μ¢ ÉÓ ¤ ´´Ò¥ ¨§ Ê¶· ¢²ÖÕ-
Ð¥° ¸¥É¨.

�  Ê·μ¢´¥ ¶·¨²μ¦¥´¨Ö-±²¨¥´É  ��„ ¢¸¥ ¤ ´´Ò¥ ¸¨¸É¥³Ò ³μ¦´μ ¶·¥¤-
¸É ¢¨ÉÓ ± ± ¤¥·¥¢μ ¸²¥¤ÊÕÐ¥£μ ¢¨¤ :

< �‚Œ > Å < Šμ´É·μ²²¥· > Å < ¤· °¢¥· > Å < ¶ · ³¥É· >

‘¶¨¸μ± ³ Ï¨´,   É ±¦¥ ³ ·Ï·ÊÉÒ μ¶·¥¤¥²ÖÕÉ¸Ö μ¶¥· Éμ·μ³ ´  ¸É ¤¨¨
μ¶¨¸ ´¨Ö Éμ¶μ²μ£¨¨ ¸¥É¨ ¨ ¸μ¤¥·¦ É¸Ö ¢ ¸¶¥Í¨ ²Ó´μ° ¡ §¥ ¤ ´´ÒÌ ‘�“.

‘¶¨¸μ± Šμ´É·μ²²¥·μ¢ �‚Œ μ¶·¥¤¥²Ö¥É¸Ö ¶·¨ ·¥£¨¸É· Í¨¨ ¨Ì ´  ‘¥·¢¥·¥
¶·¨²μ¦¥´¨Ö ¶·¨ § ¶Ê¸±¥ ‘�“ ¨ ¶¥·¥¤ ¥É¸Ö ¢ ��„.

‘¶¨¸μ± ¶ · ³¥É·μ¢ ‘�“ ¸μ¸É ¢²Ö¥É¸Ö ¤¢Ê³Ö ¸¶μ¸μ¡ ³¨: 1) ¶·¨ μ¶·¥¤¥²¥-
´¨¨ ±μ´Ë¨£Ê· Í¨¨ ‘�“ ¶μ²Ó§μ¢ É¥²¥³ ¨²¨ · §· ¡μÉÎ¨±μ³; 2) ¤¨´ ³¨Î¥¸±¨
¶·¨ § ¶Ê¸±¥ ‘�“. �¥·¢Ò° ¸¶μ¸μ¡ ¸μ¸É ¢²¥´¨Ö ÔÉμ£μ ¸¶¨¸±  (Ö¢²ÖÕÐ¥£μ¸Ö
¶ · ³¥É·¨Î¥¸±μ° ³μ¤¥²ÓÕ ‘�“) μ¶¨¸ ´ ¢ · ¡μÉ¥ [6]. ‚Éμ·μ° ¸¶μ¸μ¡ ¢Ò-
¶μ²´Ö¥É¸Ö ¶μ ¸²¥¤ÊÕÐ¥° ¸Ì¥³¥. Š ¦¤Ò° ¤· °¢¥· Ô±¸¶μ·É¨·Ê¥É ¸¶¨¸μ± ¸¢μ¨Ì
¶ · ³¥É·μ¢. �·¨ ¶μ¤±²ÕÎ¥´¨¨ ¤· °¢¥·μ¢ ± Šμ´É·μ²²¥· ³ ± ¦¤Ò° ¨§ ´¨Ì
¨³¶μ·É¨·Ê¥É ÔÉ¨ ¸¶¨¸±¨ ¶ · ³¥É·μ¢ ¨ ¸μ¸É ¢²Ö¥É ¸¢μ¤´Ò° ¸¶¨¸μ± ¤²Ö ¸¢μ¥°
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£·Ê¶¶Ò ¤· °¢¥·μ¢. �·¨ ·¥£¨¸É· Í¨¨ Šμ´É·μ²²¥·μ¢ ‘¥·¢¥· ¶·¨²μ¦¥´¨Ö ¸μ-
¸É ¢²Ö¥É ¸¢μ¤´Ò° · ¡μÎ¨° ¸¶¨¸μ± ¶ · ³¥É·μ¢ ‘�“. ‡ ³¥É¨³, ÎÉμ · ¡μÎ¨°
¸¶¨¸μ± Ö¢²Ö¥É¸Ö ¶μ¤³´μ¦¥¸É¢μ³ ¶ · ³¥É·¨Î¥¸±μ° ³μ¤¥²¨, ¨¸¶μ²Ó§Ê¥³Ò³ ¢
±μ´±·¥É´μ³ ¸¥ ´¸¥ · ¡μÉÒ ‘�“. �·¨ ¸μ¸É ¢²¥´¨¨ § ¤ ´¨Ö (¸³. μ¶¨¸ ´¨¥
¶·μ£· ³³Ò PSJ ¢ · ¡μÉ¥ [6]) ¨¸¶μ²Ó§Ê¥É¸Ö ¸¶¨¸μ± ¨§³¥´Ö¥³ÒÌ ¶ · ³¥É·μ¢,
±μÉμ·Ò° É ±¦¥ Ö¢²Ö¥É¸Ö ¶μ¤³´μ¦¥¸É¢μ³ ¶ · ³¥É·¨Î¥¸±μ° ³μ¤¥²¨. ‚ ³μ³¥´É
¸μ¸É ¢²¥´¨Ö § ¤ ´¨Ö · ¡μÎ¨° ¸¶¨¸μ± ´¥ ¨§¢¥¸É¥´, ´μ ¶·¨ § ¶Ê¸±¥ ‘�“ μ´
³μ¦¥É ¡ÒÉÓ ¨¸¶μ²Ó§μ¢ ´ ¤²Ö ¶·μ¢¥·±¨, ¤μ¸É ÉμÎ´  ²¨ ¨¸¶μ²Ó§Ê¥³ Ö (´ ¶·¨-
³¥·, Ê·¥§ ´´ Ö) ±μ´Ë¨£Ê· Í¨Ö ‘�“ ¤²Ö ¢Ò¶μ²´¥´¨Ö ¸μ¸É ¢²¥´´μ£μ § ¤ ´¨Ö.
…¸²¨ ¢¸¥ ¨§³¥´Ö¥³Ò¥ ¶ · ³¥É·Ò ¢±²ÕÎ¥´Ò ¢ · ¡μÎ¨° ¸¶¨¸μ±, Éμ ¨¸¶μ²Ó§Ê¥³ Ö
±μ´Ë¨£Ê· Í¨Ö ¤μ¸É ÉμÎ´ .

3.4. �¥·¥¤ Î  ¤ ´´ÒÌ.
3.4.1. ‘¨´Ì·μ´¨§ Í¨Ö. �μ ¸¶μ¸μ¡Ê ¨´¨Í¨ Í¨¨ μ¡³¥´  ¤ ´´Ò³¨ ¸¨¸É¥³Ò

¸¡μ·  ¤ ´´ÒÌ ³μ¦´μ · §¤¥²¨ÉÓ ´  ¤¢¥ μ¸´μ¢´Ò¥ £·Ê¶¶Ò, ¢ ±μÉμ·ÒÌ

1) ¨´¨Í¨ Éμ·μ³ ¸²Ê¦¨É Ê¶· ¢²ÖÕÐ Ö ¶·μ£· ³³  Å ¸¨´Ì·μ´´Ò° μ¡³¥´
(¨²¨ μ¡³¥´ ¶μ § ¶·μ¸Ê);

2) ¨´¨Í¨ Éμ·μ³ Ö¢²Ö¥É¸Ö ¨¸ÉμÎ´¨± ¤ ´´ÒÌ Å  ¸¨´Ì·μ´´Ò° μ¡³¥´ (¨²¨
μ¡³¥´ ¶μ ¸μ¡ÒÉ¨Õ).

�·μ¸ÉμÉ  ·¥ ²¨§ Í¨¨ ¸¨´Ì·μ´¨§ Í¨¨ ¶·¨ ¸¨´Ì·μ´´μ³ μ¡³¥´¥ ¸¤¥² ²  É -
±μ° ¸¶μ¸μ¡ ¶¥·¥¤ Î¨ ¤ ´´ÒÌ ¤μ¸É ÉμÎ´μ ¶μ¶Ê²Ö·´Ò³. �·¨³¥· ³¨ ·¥ ²¨§ Í¨¨
¸¨´Ì·μ´´μ£μ μ¡³¥´  ³μ¦¥É ¡ÒÉÓ ¸¥ÉÓ MODBUS, USB ¨ ¤·Ê£¨¥.

�¥¤μ¸É Éμ± ¶¥·¢μ£μ ¸¶μ¸μ¡  μ¸μ¡¥´´μ ¸¨²Ó´μ ¶·μÖ¢²Ö¥É¸Ö ¢ ¸²ÊÎ ÖÌ, ±μ-
£¤  ¢ ¸¨¸É¥³¥ μ¦¨¤ ¥É¸Ö ´¥±μÉμ·μ¥ ·¥¤±μ¥ ¸μ¡ÒÉ¨¥, ¢·¥³Ö ·¥ ±Í¨¨ ´  ±μ-
Éμ·μ¥ ¤μ²¦´μ ¡ÒÉÓ ³¨´¨³ ²Ó´Ò³. „²Ö ·¥Ï¥´¨Ö ÔÉμ° § ¤ Î¨ É·¥¡Ê¥É¸Ö ¢¥¸É¨
¶μ¸ÉμÖ´´Ò° μ¶·μ¸ ¨¸ÉμÎ´¨±μ¢ ¤ ´´ÒÌ ¸ ¶¥·¨μ¤μ³ ³¥´ÓÏ¨³, Î¥³ ¢·¥³Ö ·¥-
 ±Í¨¨. ‚ ¸²ÊÎ ¥, ¥¸²¨ É·¥¡Ê¥³μ¥ ¢·¥³Ö ·¥ ±Í¨¨ ³ ²μ, ¸¥ÉÓ ¡Ê¤¥É ¨§²¨Ï´¥
§ £·Ê¦¥´  ®¡¥¸¶μ²¥§´Ò³¨¯ ¸μμ¡Ð¥´¨Ö³¨ Å § ¶·μ¸ ³¨ ´  ¶¥·¥¤ ÎÊ. Š·μ³¥
Éμ£μ, ¥¸²¨ ¢ ¸¥É¨ ±μ²¨Î¥¸É¢μ Ê¸É·μ°¸É¢, É·¥¡ÊÕÐ¨Ì μ¶·¥¤¥²¥´´μ£μ ¢·¥³¥´¨
·¥ ±Í¨¨ ¸¨¸É¥³Ò, ¤μ¸É ÉμÎ´μ ¢¥²¨±μ, § ¤ Î  ¸É ´μ¢¨É¸Ö ´¥· §·¥Ï¨³μ°, ÎÉμ
¢Ò§¢ ´μ Ê¢¥²¨Î¥´¨¥³ ¶¥·¨μ¤  μ¶·μ¸  ¢¸¥Ì ÔÉ¨Ì Ê¸É·μ°¸É¢. �¥Ï¥´¨¥ ¶·μ¡²¥³Ò
¸´¨¦¥´¨Ö É· Ë¨±  Å ¢ ¨¸¶μ²Ó§μ¢ ´¨¨ ¸¨¸É¥³ ¸¡μ·  ¤ ´´ÒÌ ¢Éμ·μ° £·Ê¶¶Ò.
‘¥ÉÓ IP Ö¢²Ö¥É¸Ö Ìμ·μÏ¨³ ¶·¨³¥·μ³ ¸¥É¨ ¸  ¸¨´Ì·μ´´Ò³ μ¡³¥´μ³. �¤´ ±μ
¨ É ±μ° ¸¶μ¸μ¡ ¸¨´Ì·μ´¨§ Í¨¨ ´¥ Ö¢²Ö¥É¸Ö Ê´¨¢¥·¸ ²Ó´Ò³ ¤²Ö ·¥Ï¥´¨Ö ´¥-
±μÉμ·ÒÌ § ¤ Î. �¥¤μ¸É Éμ± ¥£μ ³μ¦¥É ¶·μÖ¢¨ÉÓ¸Ö ¢ ¸²ÊÎ ÖÌ, ±μ£¤  ¢·¥³Ö
¸Î¨ÉÒ¢ ´¨Ö ¤ ´´ÒÌ μ¶·¥¤¥²Ö¥É¸Ö Ê¶· ¢²ÖÕÐ¥° ¶·μ£· ³³μ°,   ´¥ ¨¸ÉμÎ´¨±μ³
¤ ´´ÒÌ. Š ± ¨ ¢ ¶¥·¢μ³ ¸²ÊÎ ¥, ³μ¦´μ § ¶·μ£· ³³¨·μ¢ ÉÓ ¨¸ÉμÎ´¨± ´  Î -
¸ÉÊÕ É· ´¸²ÖÍ¨Õ ¤ ´´ÒÌ, μ¤´ ±μ ÔÉμ ¸´μ¢  ¶·¨¢¥¤¥É ± ¨§²¨Ï´¥° § £·Ê§±¨
¸¥É¨.

�·¨ ¶·μ¥±É¨·μ¢ ´¨¨ ��„ μ¡Ñ¥¤¨´¥´Ò ¶μ²μ¦¨É¥²Ó´Ò¥ ± Î¥¸É¢  μ¡μ¨Ì
¸¶μ¸μ¡μ¢ ¸¨´Ì·μ´¨§ Í¨¨. �·¨ ±μ´Ë¨£Ê·¨·μ¢ ´¨¨ ¸¨¸É¥³Ò μ¶¥· Éμ· ¢ § ¢¨-
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¸¨³μ¸É¨ μÉ ¶μ¸É ¢²¥´´μ° § ¤ Î¨ ³μ¦¥É ¢Ò¡· ÉÓ ÉμÉ ¨²¨ ¨´μ° ¸¶μ¸μ¡ ¸¨´Ì·μ-
´¨§ Í¨¨ ¤²Ö ± ¦¤μ£μ ¨§ ¶ · ³¥É·μ¢. ‚μ¶·μ¸ ³¨ ·¥ ²¨§ Í¨¨ ¸¨´Ì·μ´¨§ Í¨¨
¤ ´´ÒÌ É¥³ ¨²¨ ¨´Ò³ ¸¶μ¸μ¡μ³ § ´¨³ ¥É¸Ö Ö¤·μ ��„.

3.4.2. �²£μ·¨É³ · ¡μÉÒ Ö¤·  ��„ Å ¶¥·¥¤ Î  ¶ ±¥Éμ¢. ‹Õ¡μ° ±²¨¥´É
��„ ³μ¦¥É ¶μ²ÊÎ¨ÉÓ ¤μ¸ÉÊ¶ ± ¤ ´´Ò³ ¸¨¸É¥³Ò. „ ´´Ò¥ ¢ ¸¨¸É¥³¥ ¶¥·¥¤ ÕÉ¸Ö
¶ ±¥É ³¨. �²£μ·¨É³ ¢Ò· ¡μÉ±¨ ·¥Ï¥´¨Ö μ Ëμ·³¨·μ¢ ´¨¨ ¨ ¶¥·¥¤ Î¥ ¶ ±¥É 
Ö¤·μ³ ��„ μ¸´μ¢ ´ ´   ´ ²¨§¥ ¸μ¤¥·¦ ´¨Ö ¸²¥¤ÊÕÐ¨Ì É ¡²¨Í:

• �¥¥¸É·  �¶Ê¡²¨±μ¢ ´´ÒÌ „ ´´ÒÌ (��„),

• �¥¥¸É·  ‡ Ö¢μ± (�‡),

• �¥¥¸É·  � ¸¸Ò²μ± (��).

�  ÔÉ ¶¥ ¨´¨Í¨ Í¨¨ ��„ ± ¦¤Ò° ±μ´É·μ²²¥· ¢ μ¡· Ð¥´¨¨ ± ��„ ¶Ê-
¡²¨±Ê¥É ¸¶¨¸μ± ¶ · ³¥É·μ¢ ¶μ¤±²ÕÎ¥´´ÒÌ ± ´¥³Ê ¤· °¢¥·μ¢, ¨Ì ¸¢μ°¸É¢  ¨
¸¶μ¸μ¡ ¢§ ¨³μ¤¥°¸É¢¨Ö ��„ ¸ ±μ´É·μ²²¥·μ³. �É¨ ¤ ´´Ò¥ ��„ § ´μ¸¨É ¢
��„. Š²¨¥´ÉÒ ¶μ¤ ÕÉ § Ö¢±¨ ´  ¤ ´´Ò¥ ¸ Ê± § ´¨¥³ ¸¶μ¸μ¡  ¨ ¶ · ³¥É·μ¢
¨Ì ¸¨´Ì·μ´¨§ Í¨¨. ��„ ·¥£¨¸É·¨·Ê¥É ÔÉ¨ ¤ ´´Ò¥ ¢ �¥¥¸É·¥ ‡ Ö¢μ± ¨ μÎ¨Ð ¥É
�¥¥¸É· � ¸¸Ò²μ±.

‚ ¤ ²Ó´¥°Ï¥³ ± ¦¤Ò° ±μ´É·μ²²¥· ¶μ ³¥·¥ ¶μ²ÊÎ¥´¨Ö ¤ ´´ÒÌ ¢  ¸¨´Ì·μ´-
´μ³ ·¥¦¨³¥ μ¡· Ð ¥É¸Ö ± ��„ ¤²Ö ·¥£¨¸É· Í¨¨ ¢ ��„ É¥±ÊÐ¨Ì §´ Î¥´¨°.

‹μ£¨Î¥¸±μ° ¸É·Ê±ÉÊ·μ°, μ¡¥¸¶¥Î¨¢ ÕÐ¥° ¶¥·¥¤ ÎÊ ¶ ±¥É  ¤ ´´ÒÌ ¢ ¸¨-
¸É¥³¥, Ö¢²Ö¥É¸Ö ¢¨·ÉÊ ²Ó´Ò° ± ´ ² ¶¥·¥¤ Î¨ ¤ ´´ÒÌ (‚Š�„). ‚¨·ÉÊ ²Ó´Ò°
± ´ ² ¸μ§¤ ¥É¸Ö ��„ ¶μ¸²¥ Éμ£μ, ± ± ±²¨¥´É ¶μ¤ ¸É § Ö¢±Ê (¶μ¤¶¨Ï¥É¸Ö)
´  ´¥μ¡Ìμ¤¨³Ò¥ ¥³Ê ¤ ´´Ò¥. Š ¦¤Ò° ‚Š�„ ¶·¥¤¸É ¢²Ö¥É ¸μ¡μ° μÉ¤¥²Ó´ÊÕ
§ ¤ ÎÊ, ±μÉμ· Ö ·¥ ²¨§Ê¥É ¤μ¸ÉÊ¶ ¶·μ£· ³³Ò-±²¨¥´É  ± μ¶Ê¡²¨±μ¢ ´´Ò³ ¤ ´-
´Ò³. ‘¨´Ì·μ´¨§ Í¨Ö ¤ ´´ÒÌ μ¡¥¸¶¥Î¨¢ ¥É¸Ö ‚Š�„  ¢Éμ³ É¨Î¥¸±¨. „²Ö μ¤-
´μ£μ ‚Š�„ ¸¶¨¸μ± ¤ ´´ÒÌ ³μ¦¥É ¢±²ÕÎ ÉÓ ¶ · ³¥É·Ò ´¥¸±μ²Ó±¨Ì ±μ´É·μ²-
²¥·μ¢. �·¨ ± ¦¤μ³ ¨§³¥´¥´¨¨ ¸μ¸ÉμÖ´¨Ö ��„ (É. ¥. ¶·¨ ¶μÖ¢²¥´¨¨ ´μ¢ÒÌ
¤ ´´ÒÌ ¨²¨ § ¶·μ¸ ) ¢ § ¢¨¸¨³μ¸É¨ μÉ ¤¥±² ·¨·μ¢ ´´μ£μ ¸¶μ¸μ¡  ¸¨´Ì·μ´¨-
§ Í¨¨ ¢Ò¶μ²´ÖÕÉ¸Ö ¸²¥¤ÊÕÐ¨¥ μ¶¥· Í¨¨:

• ¢ ¸²ÊÎ ¥ ¸¨´Ì·μ´´μ£μ ·¥¦¨³  μ¡³¥´  ¤ ´´Ò¥ Î¨É ÕÉ¸Ö ¨§ Ê¸É·μ°¸É¢  ¨
·¥£¨¸É·¨·ÊÕÉ¸Ö ¢ ��„;

• ¶·μ¨§¢μ¤¨É¸Ö ¶·μ¢¥·±  ´ ²¨Î¨Ö § ¶· Ï¨¢ ¥³ÒÌ ¤ ´´ÒÌ ¶μ § ¶¨¸Ö³ ¢
��„;

• ¶·¨ ´ ²¨Î¨¨ ¤ ´´ÒÌ ¢Ò¶μ²´Ö¥É¸Ö § ¶¨¸Ó ¢ É ¡²¨ÍÊ ��;

• ¢Ò¶μ²´Ö¥É¸Ö · ¸¸Ò²±  ¤ ´´ÒÌ ¶μ ¸¶¨¸±Ê ��.

’ ±¨³ μ¡· §μ³, ¢¨·ÉÊ ²Ó´Ò° ± ´ ² μ¶·¥¤¥²Ö¥É¸Ö ¸μμÉ¢¥É¸É¢ÊÕÐ¨³¨ § ¶¨¸Ö³¨
¢ ¤¢ÊÌ É ¡²¨Í Ì: �‡ ¨ ��.
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�É²¨Î¨É¥²Ó´μ° μ¸μ¡¥´´μ¸ÉÓÕ ¤ ´´μ° ¶μ¤¸¨¸É¥³Ò ¶¥·¥¤ Î¨ ¤ ´´ÒÌ Ö¢²Ö-
¥É¸Ö ¨¸¶μ²Ó§μ¢ ´¨¥ Ê´¨Ë¨Í¨·μ¢ ´´μ£μ ±μ¤ , ´ ¸É· ¨¢ ¥³μ£μ ´  ±μ´±·¥É´ÊÕ
±μ´Ë¨£Ê· Í¨Õ ¡¥§ ¶¥·¥É· ´¸²ÖÍ¨¨. �μ³¨³μ ÔÉμ£μ, ¢ ¦´Ò³¨ Ö¢²ÖÕÉ¸Ö ¸²¥¤Ê-
ÕÐ¨¥ ¸¢μ°¸É¢  ��„:

• ¢μ§³μ¦´μ¸ÉÓ · ¡μÉ ÉÓ ¢ · ¸¶·¥¤¥²¥´´μ° ‘�“;

• ¨¸¶μ²Ó§μ¢ ´¨¥ μ¡μ·Ê¤μ¢ ´¨Ö · §²¨Î´ÒÌ ¸É ´¤ ·Éμ¢;

• ´ ²¨Î¨¥ ¸¨´Ì·μ´´μ£μ ¨  ¸¨´Ì·μ´´μ£μ ·¥¦¨³μ¢ · ¡μÉÒ.

‚ § ±²ÕÎ¥´¨¥  ¢Éμ· ¶μ²Ó§Ê¥É¸Ö ¸²ÊÎ ¥³, ÎÉμ¡Ò ¶μ¡² £μ¤ ·¨ÉÓ ·Ê±μ¢μ¤-
¸É¢μ ��– ®�¸¶¥±É¯ ¨ ±μ²²¥£ ¶μ · ¡μÉ¥ §  ¶·¥¤μ¸É ¢²¥´´Ò¥ Ê¸²μ¢¨Ö ¨ ¶μ³μÐÓ
¢ · ¡μÉ¥.
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