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� ¸¸³μÉ·¥´Ò μ¸´μ¢´Ò¥ Î¥·ÉÒ ¨´¸É·Ê³¥´É ²Ó´μ£μ ¶·μ£· ³³´μ£μ ±μ³¶²¥±¸ 
Sonix+, ±μÉμ·Ò° ¸¥°Î ¸ ¨¸¶μ²Ó§Ê¥É¸Ö ¤²Ö Ê¶· ¢²¥´¨Ö ¸¶¥±É·μ³¥É· ³¨ ´  ·¥ ±-
Éμ·¥ ˆ��-2Œ. Šμ³¶²¥±¸ Sonix+ Ê´ ¸²¥¤μ¢ ² μ¸´μ¢´Ò¥ ·¥Ï¥´¨Ö μÉ ¶·¥¤Ò¤ÊÐ¥°
¸¨¸É¥³Ò Sonix. 	Éμ, ¢ Î ¸É´μ¸É¨, ³μ¤Ê²Ó´ Ö μ·£ ´¨§ Í¨Ö, ¨¸¶μ²Ó§μ¢ ´¨¥ ¸¶¥Í¨-
 ²Ó´μ° ¡ §Ò ¤ ´´ÒÌ ¤²Ö Ê¶· ¢²¥´¨Ö Ê¸É·μ°¸É¢ ³¨ ¨ μÉ· ¦¥´¨Ö É¥±ÊÐ¥£μ ¸μ¸ÉμÖ-
´¨Ö ¸¨¸É¥³Ò, ¨¸¶μ²Ó§μ¢ ´¨¥ ¸±·¨¶É  ¤²Ö ¶·μ£· ³³¨·μ¢ ´¨Ö ¶·μÍ¥¤Ê·Ò Ô±¸¶¥·¨-
³¥´É . ‚ Éμ ¦¥ ¢·¥³Ö Î ¸ÉÓ ·¥Ï¥´¨° ¡Ò²  ¶¥·¥¸³μÉ·¥´  ¤²Ö Éμ£μ, ÎÉμ¡Ò ¸¤¥² ÉÓ
±μ³¶²¥±¸ ¡μ²¥¥ Ê´¨Ë¨Í¨·μ¢ ´´Ò³, £¨¡±¨³ ¨ Ê¤μ¡´Ò³ ¤²Ö ¶μ²Ó§μ¢ É¥²¥°.

�¸´μ¢´Ò¥ ¨§³¥´¥´¨Ö ³μ¦´μ ¸£·Ê¶¶¨·μ¢ ÉÓ ¸²¥¤ÊÕÐ¨³ μ¡· §μ³: ¸É·Ê±ÉÊ·-
´Ò¥ Ê²ÊÎÏ¥´¨Ö, ¶·¨³¥´¥´¨¥ Python ¢ ± Î¥¸É¢¥ ¸±·¨¶Éμ¢μ£μ Ö§Ò± , ·¥μ·£ ´¨§ -
Í¨Ö ¨ Ê´¨Ë¨± Í¨Ö ¶μ²Ó§μ¢ É¥²Ó¸±μ£μ ¨´É¥·Ë¥°¸ , μ·£ ´¨§ Í¨Ö ¤¨¸É ´Í¨μ´´μ£μ
¸²¥¦¥´¨Ö ¨ Ê¶· ¢²¥´¨Ö Î¥·¥§ ¸¥ÉÓ. Šμ³¶²¥±¸ ¡Ò² ¶·μÉ¥¸É¨·μ¢ ´ ´  ·Ö¤¥ ¸¶¥±-
É·μ³¥É·μ¢ ·¥ ±Éμ·  ˆ��-2 (�…Œ“�, �…��-��) ¨ ´  ´¥±μÉμ·ÒÌ ¸¶¥±É·μ³¥É· Ì
¢ ¤·Ê£¨Ì Í¥´É· Ì. �² ´¨·Ê¥É¸Ö Ê¸É ´μ¢¨ÉÓ ¥£μ ´  μ¸É ²Ó´Ò¥ ¸¶¥±É·μ³¥É·Ò ·¥-
 ±Éμ·  ˆ��-2Œ.

� ¡μÉ  ¢Ò¶μ²´¥´  ¢ ‹ ¡μ· Éμ·¨¨ ´¥°É·μ´´μ° Ë¨§¨±¨ ¨³. ˆ.Œ. ”· ´± 
�ˆŸˆ.
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Kirilov A. S. P10-2011-101
Current State and Prospects of the IBR-2M Instrument
Control Software

The article is devoted to the main features and plans of future improvements of the
Sonix+ instrumental complex, which is used now to control experimental hardware
at the IBR-2M spectrometers. The Sonix+ software inherited basic solutions from
the older Sonix system. In particular, those are the modular organization using
special database for device control and re
ection of the current system state, using
script programming for the measurement procedure. At the same time, some basic
features were revised to make the system more uniˇed, 
exible and comfortable for
the user.

Main changes can be grouped as follows: structural enhancements, using the
Python as a script language, GUI redesign and uniˇcation, remote supervision and
instrument control via network. During the last years, this complex has been tested
at some IBR-2 instruments (REMUR, NERA-PR) and on some instruments at other
centers. We are planning to install it at the other instruments of IBR-2M as well.

The investigation has been performed at the Frank Laboratory of Neutron Physics,
JINR.
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�·μ£· ³³´μ¥ μ¡¥¸¶¥Î¥´¨¥ (��) Ê¶· ¢²ÖÕÐ¨Ì ¸¨¸É¥³ ¸¶¥±É·μ³¥É·μ¢ ·¥-
 ±Éμ·  ˆ��-2 (ˆ��-2Œ) ¶μ¸ÉμÖ´´μ ³μ¤¨Ë¨Í¨·Ê¥É¸Ö. ‚·¥³Ö μÉ ¢·¥³¥´¨ μ´μ
¨§³¥´Ö¥É¸Ö ±μ·¥´´Ò³ μ¡· §μ³. 	Éμ ¶·μ¨¸Ìμ¤¨É ± ± ¤²Ö ¶μ¤¤¥·¦±¨ ³μ¤¨Ë¨-
± Í¨¨ ¸ ³¨Ì ¸¶¥±É·μ³¥É·μ¢, É ± ¨ ¢¸²¥¤¸É¢¨¥ μ¡Ð¥£μ · §¢¨É¨Ö Ô²¥±É·μ´¨±¨
¨ ¶·μ£· ³³´μ£μ μ¡¥¸¶¥Î¥´¨Ö. � §· ¡μÉ±  É¥±ÊÐ¥° ¢¥·¸¨¨ �� ¡Ò²  ´ Î É  ¢
´ Î ²¥ 1990-Ì ££. ¤²Ö ´¥°É·μ´´μ£μ ¸¶¥±É·μ³¥É·  ¢Ò¸μ±μ£μ · §·¥Ï¥´¨Ö (¶ÊÎμ±
6  ·¥ ±Éμ·  ˆ��-2). �´  ¶·¥¤´ §´ Î ² ¸Ó ¤²Ö · ¡μÉÒ ´  VME-±μ³¶ÓÕÉ¥·¥
¢ ¸·¥¤¥ μ¶¥· Í¨μ´´μ° ¸¨¸É¥³Ò ·¥ ²Ó´μ£μ ¢·¥³¥´¨ OS-9. �μ§¦¥ ÔÉ  ¶·μ-
£· ³³  ¡Ò²  ¶¥·¥´¥¸¥´  ´  ·Ö¤ ¤·Ê£¨Ì ¸¶¥±É·μ³¥É·μ¢ ¨ ¶μ²ÊÎ¨²  ´ §¢ ´¨¥
Sonix (Software fOr Neutron Instruments on X11 base) (¸³. [1, 2]). �¤´ ±μ
VME-μ¡μ·Ê¤μ¢ ´¨¥ ¨ ¥£μ ¸¨¸É¥³´μ¥ ¶·μ£· ³³´μ¥ μ¡¥¸¶¥Î¥´¨¥ ¤μ¢μ²Ó´μ ¤μ-
·μ£¨. �μÔÉμ³Ê ¡Ò²μ ¶·¨´ÖÉμ ·¥Ï¥´¨¥ μ ¸³¥´¥  ¶¶ · É´μ° ¶² ÉËμ·³Ò ´  �Š
(IBM PC) ¢ ± Î¥¸É¢¥ ¡ §Ò ¤²Ö ´μ¢ÒÌ ¸¨¸É¥³ Ê¶· ¢²¥´¨Ö,   § μ¤´μ ¨ ¶·μ£· ³³-
´μ° ¶² ÉËμ·³Ò ´  Windows XP. ’ ±μ¥ · ¤¨± ²Ó´μ¥ ·¥Ï¥´¨¥ ¸É¨³Ê²¨·μ¢ ²μ
¨ ±·¨É¨Î¥¸±ÊÕ μÍ¥´±Ê ´ ±μ¶²¥´´μ£μ μ¶ÒÉ  Ô±¸¶²Ê É Í¨¨ ±μ³¶²¥±¸  Sonix.
Š ¸μ¦ ²¥´¨Õ, ¨§´ Î ²Ó´μ Sonix ´¥ ¡Ò² § ¤Ê³ ´ ¢ ± Î¥¸É¢¥ Ê´¨¢¥·¸ ²Ó´μ°
¸¨¸É¥³Ò. �μÔÉμ³Ê ¥£μ ¶¥·¥´μ¸ ´  ´μ¢Ò¥ ¸¶¥±É·μ³¥É·Ò ¡Ò² ´¥ ¢¸¥£¤  ¶·μ-
¸ÉÒ³ ¨ ¸μ¶·μ¢μ¦¤ ²¸Ö ·Ö¤μ³ μ£· ´¨Î¥´¨°. “Î¨ÉÒ¢ Ö ÔÉ¨ μ¡¸ÉμÖÉ¥²Ó¸É¢ , ³Ò
·¥Ï¨²¨ ¶¥·¥· ¡μÉ ÉÓ ¶·¨´Í¨¶Ò μ·£ ´¨§ Í¨¨ ±μ³¶²¥±¸  ¸ Í¥²ÓÕ ¶μ²ÊÎ¥´¨Ö
¡μ²ÓÏ¥° Ê´¨Ë¨± Í¨¨, Ê¶·μÐ¥´¨Ö ¶¥·¥´μ¸  ±μ³¶²¥±¸  ´  ´μ¢Ò¥ Ê¸É ´μ¢±¨
¨ ¤²Ö μ¡¥¸¶¥Î¥´¨Ö ¶μ²Ó§μ¢ É¥²Ó¸±μ° ¶μ²¨É¨±¨ ´  ¸¶¥±É·μ³¥É· Ì ·¥ ±Éμ· 
ˆ��-2Œ.

�μ¢ Ö ¢¥·¸¨Ö ±μ³¶²¥±¸  Ê´ ¸²¥¤μ¢ ²  Î ¸ÉÓ μ¸´μ¢´ÒÌ ·¥Ï¥´¨° ¸É ·μ°
¢¥·¸¨¨,   ¨³¥´´μ: ³μ¤Ê²Ó´ÊÕ μ·£ ´¨§ Í¨Õ, ¨¸¶μ²Ó§μ¢ ´¨¥ ¸¶¥Í¨ ²Ó´μ° ¡ §Ò
¤ ´´ÒÌ ¤²Ö Ê¶· ¢²¥´¨Ö Ê¸É·μ°¸É¢ ³¨ ¨ Ì· ´¥´¨Ö É¥±ÊÐ¥£μ ¸μ¸ÉμÖ´¨Ö ¸¨-
¸É¥³Ò, ¨¸¶μ²Ó§μ¢ ´¨¥ ¸±·¨¶É  ¤²Ö ¶·μ£· ³³¨·μ¢ ´¨Ö ¨§³¥·¨É¥²Ó´μ° ¶·μÍ¥-
¤Ê·Ò ¨ ·Ö¤ ¤·Ê£¨Ì.

‚ Éμ ¦¥ ¢·¥³Ö ·Ö¤ ·¥Ï¥´¨° ¡Ò² ¶¥·¥¸³μÉ·¥´. �μ¢ Ö ¢¥·¸¨Ö ±μ³¶²¥±¸ 
¶μ²ÊÎ¨²  ´ §¢ ´¨¥ Sonix+ (¸³. [1]). ŒÒ ´ §Ò¢ ¥³ ±μ³¶²¥±¸ ¨´¸É·Ê³¥´É ²Ó-
´Ò³, ¶μÉμ³Ê ÎÉμ, ¢μ-¶¥·¢ÒÌ, μ´ ¸μ¤¥·¦¨É ¡μ²ÓÏμ¥ Î¨¸²μ ¤μ¸ÉÊ¶´ÒÌ ³μ¤Ê²¥°,
¢μ-¢Éμ·ÒÌ, μ´ μ·£ ´¨§μ¢ ´ É ±, ÎÉμ¡Ò ³ ±¸¨³ ²Ó´μ Ê¶·μ¸É¨ÉÓ ¸¡μ·±Ê ¸¨¸É¥³Ò
Ê¶· ¢²¥´¨Ö ¤²Ö ´μ¢ÒÌ ¸¶¥±É·μ³¥É·μ¢ ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ £μÉμ¢ÒÌ ³μ¤Ê²¥°, ¶·μ-
£· ³³, ¸±·¨¶Éμ¢.

Š ´ ¨¡μ²¥¥ ¸ÊÐ¥¸É¢¥´´Ò³ μ¸μ¡¥´´μ¸ÉÖ³ ´μ¢μ° ¢¥·¸¨¨ ±μ³¶²¥±¸  ³μ¦´μ
μÉ´¥¸É¨:

• ¨¥· ·Ì¨Î¥¸±ÊÕ ³μ¤Ê²Ó´ÊÕ ¸É·Ê±ÉÊ·Ê, ¢±²ÕÎ ÕÐÊÕ ¡μ²ÓÏμ° ´ ¡μ· ³μ-
¤Ê²¥° ¸ ´¥μ¡Ìμ¤¨³Ò³¨ ¶·μÉμ±μ² ³¨;

• Ê´¨Ë¨Í¨·μ¢ ´´Ò° ¶·μÉμ±μ² ¢§ ¨³μ¤¥°¸É¢¨Ö ¸ Ê¸É·μ°¸É¢ ³¨ ´  μ¸´μ¢¥
¡ §Ò ¤ ´´ÒÌ Varman ([3]);

• ¨¸¶μ²Ó§μ¢ ´¨¥ ¸±·¨¶É  (Python) (¸³. [4]) ¤²Ö ·¥ ²¨§ Í¨¨ ¸¶¥Í¨Ë¨±¨
¸¶¥±É·μ³¥É·  (¨§³¥·¥´¨Ö);

• ¤¢ÊÌ¸ÉÊ¶¥´Î ÉÊÕ ¸Ì¥³Ê ¸μÌ· ´¥´¨Ö ¤ ´´ÒÌ;
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• Ê´¨Ë¨Í¨·μ¢ ´´Ò° GUI ¨ web-¨´É¥·Ë¥°¸.
� ¸¸³μÉ·¨³ ¨Ì ¡μ²¥¥ ¶μ¤·μ¡´μ.

ˆ…���•ˆ—…‘Š�Ÿ Œ�„“‹œ��Ÿ ‘’�“Š’“��

‚¸¥ ¸¶¥±É·μ³¥É·Ò · §²¨Î´Ò. Œμ¦´μ ¢Ò¤¥²¨ÉÓ Î¥ÉÒ·¥ £·Ê¶¶Ò μÉ²¨Î¨°:
• ·¥Ï ¥³Ò¥ ´ ÊÎ´Ò¥ § ¤ Î¨,
• ¸μ¸É ¢ μ¡μ·Ê¤μ¢ ´¨Ö,

�¨¸. 1. ˆ¥· ·Ì¨Ö ³μ¤Ê²¥° ¢ ¸¨¸É¥³¥ Sonix+ ¨ ¸¢Ö§Ó ¸ ¶μ²Ó§μ¢ É¥²Ó¸±¨³ ¨´É¥·Ë¥°¸μ³
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• ³¥Éμ¤¨±  (¶·μÍ¥¤Ê· ) ¶·μ¢¥¤¥´¨Ö ¨§³¥·¥´¨°,
• Ëμ·³ ÉÒ ¢ÒÌμ¤´ÒÌ ¤ ´´ÒÌ.
� §²¨Î¨Ö ¢¸¥Ì £·Ê¶¶, ±·μ³¥, ¢μ§³μ¦´μ, ¶¥·¢μ°, ¸ÊÐ¥¸É¢¥´´μ ¢²¨ÖÕÉ ´ 

¸μ¸É ¢ ¨ ¸²μ¦´μ¸ÉÓ ¸¨¸É¥³Ò Ê¶· ¢²¥´¨Ö.
�¥°É·μ´´Ò° ¸¶¥±É·μ³¥É· ¸μ¡¨· ¥É¸Ö ¨§ Ô²¥³¥´Éμ¢, ´ ¨¡μ²¥¥ ¢ ¦´Ò³¨ ¨§

±μÉμ·ÒÌ Ö¢²ÖÕÉ¸Ö · §²¨Î´Ò¥ ¤¥É¥±Éμ·Ò ¸ DAQ-±μ´É·μ²²¥· ³¨, ¤¢¨£ É¥²¨ ¤²Ö
¶¥·¥³¥Ð¥´¨Ö ¨ ¢· Ð¥´¨Ö · §²¨Î´ÒÌ Ô²¥³¥´Éμ¢, ¶·¨¡μ·Ò μ±·Ê¦¥´¨Ö μ¡· §Í 
(·¥Ë·¨¦¥· Éμ·Ò, ¶¥Î±¨, ³ £´¨ÉÒ, ´ £·Ê§μÎ´Ò¥ ³ Ï¨´Ò ¨ É. ¤.). �μÔÉμ³Ê ¨
¶·μ£· ³³´μ¥ μ¡¥¸¶¥Î¥´¨¥ Ê¸É ´μ¢±¨ ¥¸É¥¸É¢¥´´μ · §· ¡ ÉÒ¢ ÉÓ ¢ ¢¨¤¥ ³μ-
¤Ê²Ó´μ° ¸¨¸É¥³Ò.

‚ ³μ¤Ê²Ó´μ° ¸¨¸É¥³¥ ± ¦¤Ò° ±μ³¶μ´¥´É (³μ¤Ê²Ó) μÉ¢¥É¸É¢¥´¥´ §  ± ±μ¥-
Éμ Ê¸É·μ°¸É¢μ ¨²¨ ËÊ´±Í¨Õ. �  ¶· ±É¨±¥ ´ ¡μ· ³μ¤Ê²¥° ¤²Ö ± ¦¤μ£μ ¨´¸É·Ê-
³¥´É  ³μ¦´μ ¶·¥¤¸É ¢¨ÉÓ ¢ ¢¨¤¥ ¨¥· ·Ì¨Î¥¸±μ° ¸É·Ê±ÉÊ·Ò (·¨¸. 1). �  ´¨¦-
´¥³ Ê·μ¢´¥ ¨¥· ·Ì¨¨ ´ Ìμ¤ÖÉ¸Ö ³μ¤Ê²¨ ¤²Ö Ê¶· ¢²¥´¨Ö  ¶¶ · É´Ò³¨ Ê¸É·μ°-
¸É¢ ³¨. ˆÌ ³Ò ´ §¢ ²¨ ¤· °¢¥· ³¨. Š·μ³¥  ¶¶ · É´ÒÌ ¸·¥¤¸É¢, ¤· °¢¥·Ò ³μ-
£ÊÉ ¸μ§¤ ¢ ÉÓ¸Ö ¨ ¤²Ö μ¡¸²Ê¦¨¢ ´¨Ö Î¨¸Éμ ¶·μ£· ³³´ÒÌ Ê¸É·μ°¸É¢, ´ ¶·¨³¥·
¸¶¨¸±μ¢ ¶ · ³¥É·μ¢.

„²Ö μ·£ ´¨§ Í¨¨ ¸μ£² ¸μ¢ ´´μ° · ¡μÉÒ ¤· °¢¥·μ¢ ¸²Ê¦ É ³μ¤Ê²¨ ¡μ²¥¥
¢Ò¸μ±μ£μ Ê·μ¢´Ö Å ¸¥·¢¥·Ò. Š ± ¶· ¢¨²μ, ¸¥·¢¥· Ê¶· ¢²Ö¥É Í¥²μ° £·Ê¶¶μ°
¸Ìμ¤´ÒÌ Ê¸É·μ°¸É¢ ¨²¨ ·¥ ²¨§Ê¥É ´¥±μÉμ·Ò¥ μ¡Ð¨¥ ËÊ´±Í¨¨. ”Ê´±Í¨μ´ ²Ó-
´μ¸ÉÓ ¸¥·¢¥·μ¢ ¢Ò¡· ´  É ±¨³ μ¡· §μ³, ÎÉμ¡Ò, ¶μ ¢μ§³μ¦´μ¸É¨, ¨¸¶μ²Ó§μ¢ ÉÓ
¨Ì ¡¥§ ¨§³¥´¥´¨° ´  ¢¸¥Ì ¨²¨ ¡μ²ÓÏ¨´¸É¢¥ ¸¶¥±É·μ³¥É·μ¢. Š·μ³¥ ¸¥·¢¥·μ¢
¢ ±μ³¶²¥±¸¥ ¶·¨¸ÊÉ¸É¢Ê¥É ±² ¸¸  ¤ ¶É¥·μ¢, ±μÉμ·Ò¥ Ö¢²ÖÕÉ¸Ö μ¡μ¡Ð¥´´Ò³¨
Ê¸É·μ°¸É¢ ³¨, ¢Ò¶μ²´¥´´Ò¥ ± ± ´ ¤¸É·μ°±  ´ ¤ ¡μ²¥¥ ¶·¨³¨É¨¢´Ò³¨ Ê¸É·μ°-
¸É¢ ³¨. ‚ ´ ¸ÉμÖÐ¥¥ ¢·¥³Ö ±μ³¶²¥±¸ ¢±²ÕÎ ¥É ¢ ¸¥¡Ö ¸²¥¤ÊÕÐ¨¥ ³μ¤Ê²¨ ¨
±μ³¶μ´¥´ÉÒ:

’ ¡²¨Í  1. Š Î¥¸É¢¥´´Ò° ¸μ¸É ¢ Sonix+

’¨¶ Šμ²¨Î¥¸É¢μ
�¨§±μÊ·μ¢´¥¢Ò¥ ³μ¤Ê²¨ ¤²Ö μ¡¸²Ê¦¨¢ ´¨Ö · §²¨Î´ÒÌ Ê¸É·μ°¸É¢
(DAQ, Ï £μ¢Ò¥ ¤¢¨£ É¥²¨, ·¥£Ê²ÖÉμ·Ò É¥³¶¥· ÉÊ·Ò ¨ É. ¤.) > 20

�·μ³¥¦ÊÉμÎ´Ò¥ ³μ¤Ê²¨ Ê·μ¢´Ö: ¸¥·¢¥·Ò ¨  ¤ ¶É¥·Ò > 10
‘¨¸É¥³´Ò¥ ¸±·¨¶ÉÒ Python > 20
ƒ· Ë¨Î¥¸±¨° ¨´É¥·Ë¥°¸ ¶μ²Ó§μ¢ É¥²Ö > 10
‘¨¸É¥³´Ò¥ ³μ¤Ê²¨ 4
‚¸¥£μ > 65

‚ Î ¸É´μ¸É¨, · §· ¡μÉ ´Ò ¸¥·¢¥·  ¤²Ö:
• Ê¶· ¢²¥´¨Ö Ô±¸¶μ§¨Í¨¥° (±μ´É·μ²²¥· ³¨ DAQ);
• Ê¶· ¢²¥´¨Ö ³μÉμ· ³¨;
• ¨´É¥·¶·¥É Í¨¨ ¸±·¨¶É  ¤²Ö ¢Ò¶μ²´¥´¨Ö ¶·μ£· ³³Ò Ô±¸¶¥·¨³¥´É ;
• ¤²Ö ÎÉ¥´¨Ö ¸¶¥±É·μ³¥É·¨Î¥¸±¨Ì ¤ ´´ÒÌ ¢μ ¢·¥³Ö Ô±¸¶μ§¨Í¨¨;
• ±μ³ ´¤´μ£μ ± ´ ²  ¤²Ö Ê¤ ²¥´´μ£μ Ê¶· ¢²¥´¨Ö Î¥·¥§ ¸μ±¥ÉÒ.

3



„²Ö ¸¢Ö§¨ ¸¥·¢¥·μ¢ ¸ Ê¶· ¢²Ö¥³Ò³¨ ³μ¤Ê²Ö³¨ ¶·¥¤²μ¦¥´Ò ¸¶¥Í¨ ²¨§¨-
·μ¢ ´´Ò¥ ¶·μÉμ±μ²Ò. ‚ ´ ¸ÉμÖÐ¥¥ ¢·¥³Ö ¨¸¶μ²Ó§ÊÕÉ¸Ö:

• Ê´¨¢¥·¸ ²Ó´Ò° ¶·μÉμ±μ² ¤²Ö Ê¶· ¢²¥´¨Ö Ê¸É·μ°¸É¢ ³¨ ¨ ¨Ì μ¶·μ¸ ;
• ¶·μÉμ±μ² ¤²Ö · ¡μÉÒ ¸ DAQ-Ê¸É·μ°¸É¢ ³¨;
• ¶·μÉμ±μ² ¤²Ö Ê¶· ¢²¥´¨Ö ³μÉμ· ³¨;
• ¶·μÉμ±μ² ¤²Ö Ê¤ ²¥´´μ£μ Ê¶· ¢²¥´¨Ö Î¥·¥§ ¸μ±¥ÉÒ.

“�ˆ”ˆ–ˆ��‚���›‰ ���’�Š�‹ ‚‡�ˆŒ�„…‰‘’‚ˆŸ
‘ “‘’��‰‘’‚�Œˆ �� �‘��‚… ��‡› „���›• VARMAN

‚ Sonix+ μ¸´μ¢´Ò³ μ¡Ñ¥±Éμ³ Ê¶· ¢²¥´¨Ö Ö¢²ÖÕÉ¸Ö Ê¸É·μ°¸É¢ . “¸É·μ°-
¸É¢  ³μ£ÊÉ ¸μμÉ¢¥É¸É¢μ¢ ÉÓ ·¥ ²Ó´μ³Ê μ¡Ñ¥±ÉÊ (¤¥É¥±Éμ·Ê, ³μÉμ·Ê ¨ É. ¶.) ¨²¨
¶·μ£· ³³´μ³Ê ®μ¡Ñ¥±ÉÊ¯ (¸¶¨¸±Ê).

‚ ¦´μ¥ Ê¸²μ¢¨¥ μ¡¥¸¶¥Î¥´¨Ö Ê´¨Ë¨± Í¨¨ Å ¶·¨´ÖÉ¨¥ μ¡Ð¥£μ ¶·μÉμ±μ² 
¢§ ¨³μ¤¥°¸É¢¨Ö ¸ Ê¸É·μ°¸É¢ ³¨. ‚§ ¨³μ¤¥°¸É¢¨¥ μ¸ÊÐ¥¸É¢²Ö¥É¸Ö Î¥·¥§ μ¡Ð¥¥
Ì· ´¨²¨Ð¥ ¤ ´´ÒÌ, ´ §Ò¢ ¥³μ¥ ¡ §μ° ¤ ´´ÒÌ Varman (¸³. [3]) (¤ ²¥¥ �„).
	Éμ ¢§ ¨³μ¤¥°¸É¢¨¥ μ¸ÊÐ¥¸É¢²Ö¥É¸Ö ¤μ¸É ÉμÎ´μ ¡Ò¸É·μ, ÎÉμ¡Ò ¶·¥´¥¡·¥ÎÓ
¢·¥³¥´¥³ ¢Ò¶μ²´¥´¨Ö μ¶¥· Í¨°. „ ´´Ò¥ Ì· ´ÖÉ¸Ö ¢ ¢¨¤¥ ¡²μ±μ¢, ´ §Ò¢ ¥³ÒÌ
¶¥·¥³¥´´Ò³¨. Š ¦¤Ò° ±²¨¥´É¸±¨° ¶·μÍ¥¸¸ (³μ¤Ê²Ó) ³μ¦¥É μ¡ÑÖ¢¨ÉÓ ®¨´É¥-
·¥¸¯ ± ¶¥·¥³¥´´Ò³, ´ ¶·¨³¥·, ¶·¨ ¨§³¥´¥´¨¨ ¥¥ §´ Î¥´¨Ö. ‚ ÔÉμ³ ¸²ÊÎ ¥
É ±μ° ¶·μÍ¥¸¸  ¢Éμ³ É¨Î¥¸±¨ ¨§¢¥Ð ¥É¸Ö μ ¢Ò¶μ²´¥´¨¨ ®¨´É¥·¥¸´μ£μ¯ Ê¸²μ-
¢¨Ö. 	ÉμÉ ³¥Ì ´¨§³ ¨ ¨¸¶μ²Ó§Ê¥É¸Ö ¤²Ö ·¥ ²¨§ Í¨¨ ¶·μÉμ±μ²  Ê¶· ¢²¥´¨Ö
Ê¸É·μ°¸É¢ ³¨.

“¸É·μ°¸É¢  ³μ£ÊÉ ¨³¥ÉÓ:
• ¶ · ³¥É·Ò ±μ´Ë¨£Ê·¨·μ¢ ´¨Ö,
• ¶ · ³¥É·Ò ¸μ¸ÉμÖ´¨Ö,
• ±μ³ ´¤´Ò° ¨´É¥·Ë¥°¸.
� · ³¥É·Ò ±μ´Ë¨£Ê·¨·μ¢ ´¨Ö § ¶¨¸ ´Ò ¢ ±μ´Ë¨£Ê· Í¨μ´´μ³ Ë °²¥

Sonix+ ¨ § ¤ ÕÉ¸Ö ¶·¨ ¨´¨Í¨¨·μ¢ ´¨¨ Ê¸É·μ°¸É¢ .
� · ³¥É·Ò ¸μ¸ÉμÖ´¨Ö Ê¸É·μ°¸É¢  Ì· ´ÖÉ¸Ö ¢ �„. �´μ ¸μ¸Éμ¨É ¨§ ¤¢ÊÌ

Î ¸É¥°:
• ¸É É¨Î¥¸±μ° Å ¤²Ö ´¥¨§³¥´Ö¥³ÒÌ ¨²¨ ·¥¤±μ ¨§³¥´Ö¥³ÒÌ ¶ · ³¥É·μ¢

(´ §Ò¢ ¥³μ° ¶ · ³¥É· ³¨);
• ¤¨´ ³¨Î¥¸±μ° Å ¤²Ö Î ¸Éμ ¨§³¥´Ö¥³ÒÌ ¶ · ³¥É·μ¢ (´ §Ò¢ ¥³μ°

¸É ÉÊ¸μ³).
Š ¦¤ Ö ¨§ ´¨Ì Ì· ´¨É¸Ö ¢ μÉ¤¥²Ó´μ° ¶¥·¥³¥´´μ°. �μ¸±μ²Ó±Ê ¸μ¸ÉμÖ´¨Ö

¢¸¥Ì Ê¸É·μ°¸É¢ Ì· ´ÖÉ¸Ö ¢ ¥¤¨´μ³ ³¥¸É¥, Éμ ±μ¶¨Ö �„, ¸μÌ· ´¥´´ Ö ¢ ¢¨¤¥
Ë °²  (®¸´¨³μ±¯ �„), μÉ· ¦ ¥É ¶μ²´μ¥ ¨ ÉμÎ´μ¥ ¸μ¸ÉμÖ´¨¥ ¢¸¥° ¸¨¸É¥³Ò
´  ³μ³¥´É ¸´¨³± . �μ³¨³μ ¸ ³μ£μ ¸μ¸ÉμÖ´¨Ö ¢ �„ Ì· ´ÖÉ¸Ö ¨ ¤¥¸±·¨¶Éμ·Ò,
μ¶¨¸Ò¢ ÕÐ¨¥ ¸É·Ê±ÉÊ·Ê ¸μ¸ÉμÖ´¨Ö. 	Éμ ¶μ§¢μ²Ö¥É ¶·μ¢μ¤¨ÉÓ · ¸Ï¨Ë·μ¢±Ê
¸´¨³±μ¢ ¢ ²Õ¡μ° ´¥μ¡Ìμ¤¨³Ò° ³μ³¥´É.

4



‚ ¤¥°¸É¢¨É¥²Ó´μ¸É¨, ´¥¸±μ²Ó±μ Ê¸É·μ°¸É¢ ³μ£ÊÉ Ê¶· ¢²ÖÉÓ¸Ö Î¥·¥§ μ¡Ð¨°
±μ´É·μ²²¥· (´ ¶·¨³¥· ¤¥É¥±Éμ·Ò, ³μÉμ·Ò ¨ É. ¶.). �μÔÉμ³Ê § Î ¸ÉÊÕ ³μ-
¤Ê²Ó ¤· °¢¥·  ¸μμÉ¢¥É¸É¢Ê¥É ¨³¥´´μ ±μ´É·μ²²¥·Ê,   ´¥ Ê¸É·μ°¸É¢Ê. Œμ¤Ê²Õ
³μ£ÊÉ ¶μ¸Ò² ÉÓ¸Ö ±μ³ ´¤Ò ¨ ¸¨£´ ²Ò. Šμ³ ´¤Ò Î Ð¥ ¢¸¥£μ ´ ¶· ¢²ÖÕÉ¸Ö
±μ´±·¥É´μ³Ê Ê¸É·μ°¸É¢Ê ¨ ³μ£ÊÉ § ¶Ê¸± ÉÓ ®±μ·μÉ±¨¥¯ (´¥¶·¥·Ò¢ ¥³Ò¥) ¨
®¤²¨´´Ò¥¯ (¶·¥·Ò¢ ¥³Ò¥) μ¶¥· Í¨¨.

‘¨£´ ²Ò ¨³¥ÕÉ ¶·¨μ·¨É¥É ´ ¤ ±μ³ ´¤ ³¨. �´¨ ´ ¶· ¢²ÖÕÉ¸Ö ¢¸¥³Ê ³μ-
¤Ê²Õ Í¥²¨±μ³. �·¨´ÖÉÒ ¸²¥¤ÊÕÐ¨¥ ¸¨£´ ²Ò:

• ®break¯ Å ¶·¥·¢ ÉÓ É¥±ÊÐÊÕ μ¶¥· Í¨Õ (Éμ²Ó±μ ¤²Ö ¤²¨´´ÒÌ μ¶¥· Í¨°);
• ®suspend¯ Å ¶·¨μ¸É ´μ¢¨ÉÓ É¥±ÊÐÊÕ ¤²¨´´ÊÕ μ¶¥· Í¨Õ ¨/¨²¨ ¶·¥±· -

É¨ÉÓ ¢Ò¡μ·±Ê ±μ³ ´¤ ¨§ μÎ¥·¥¤¨;
• ®continue¯ Å ¶·μ¤μ²¦¨ÉÓ É¥±ÊÐÊÕ μ¶¥· Í¨Õ ¨/¨²¨ ¢Ò¡μ·±Ê ±μ³ ´¤ ¨§

μÎ¥·¥¤¨;
• ®reset¯ Å ¶¥·¥§ £·Ê§¨ÉÓ ³μ¤Ê²Ó.
ˆ´É¥·Ë¥°¸ ± ¦¤μ£μ Ê¸É·μ°¸É¢  ¶·¥¤¸É ¢²¥´ ¢ �„ ¢ ¢¨¤¥ É·¥Ì ¶¥·¥³¥´´ÒÌ:
• ÖÐ¨±  ±μ³ ´¤,
• ÖÐ¨±  ¸¨£´ ²μ¢,
• ÖÐ¨±  μÉ¢¥É  ´  ±μ³ ´¤Ò.
Šμ³ ´¤Ò ¨ ¸¨£´ ²Ò, ¶μ²ÊÎ¥´´Ò¥ ³μ¤Ê²¥³, ¸É ¢ÖÉ¸Ö ¢ ¸μμÉ¢¥É¸É¢ÊÕÐ¨¥

μÎ¥·¥¤¨. ‘¨£´ ²Ò ¨³¥ÕÉ ¶·¨μ·¨É¥É ´ ¤ ¢´ÊÉ·¥´´¨³¨ ¸μ¡ÒÉ¨Ö³¨ ¸¨´Ì·μ´¨-
§ Í¨¨. ‚´ÊÉ·¥´´¨¥ ¸μ¡ÒÉ¨Ö ¸¨´Ì·μ´¨§ Í¨¨ ¨³¥ÕÉ ¶·¨μ·¨É¥É ´ ¤ ±μ³ ´¤ ³¨.

ˆ‘��‹œ‡�‚��ˆ… ‘Š�ˆ�’�

ˆ¸¶μ²Ó§μ¢ ´¨¥ ¨´É¥·¶·¥É É¨¢´ÒÌ Ö§Ò±μ¢ Å μ¤´  ¨§ ´ ¨¡μ²¥¥ Ì · ±É¥·-
´ÒÌ Î¥·É ¸μ¢·¥³¥´´ÒÌ ¸¨¸É¥³ Ê¶· ¢²¥´¨Ö.

‚ ±μ³¶²¥±¸¥ Sonix ¶·¨³¥´Ö²¸Ö ¸±·¨¶Éμ¢Ò° Ö§Ò± ¸μ¡¸É¢¥´´μ° · §· -
¡μÉ±¨, ÎÉμ ¢μ ³´μ£μ³ μ£· ´¨Î¨¢ ²μ ËÊ´±Í¨μ´ ²Ó´Ò¥ ¢μ§³μ¦´μ¸É¨ ¶·¨ ¶·μ-
£· ³³¨·μ¢ ´¨¨ Ô±¸¶¥·¨³¥´É . ‚ Sonix+ ¢ ± Î¥¸É¢¥ ¸±·¨¶Éμ¢μ£μ ¨¸¶μ²Ó§Ê¥É¸Ö
¶μ²´μÍ¥´´Ò° Ö§Ò± ¶·μ£· ³³¨·μ¢ ´¨Ö Python (¸³. [4]). 	Éμ ¨ Ê¤μ¡´¥¥ ¤²Ö ¨¸-
¶μ²Ó§μ¢ ´¨Ö, ¨ ¶μ§¢μ²Ö¥É ¶¥·¥· ¸¶·¥¤¥²¨ÉÓ ¢´ÊÉ·¥´´ÕÕ · ¡μÉÊ ¢ ±μ³¶²¥±¸¥
¡μ²¥¥ μ¶É¨³ ²Ó´μ. Python ¨¸¶μ²Ó§Ê¥É¸Ö ¢ ± Î¥¸É¢¥ ¸²μÖ, ¸μ¥¤¨´ÖÕÐ¥£μ ¢¸¥
±μ³¶μ´¥´ÉÒ ¸¨¸É¥³Ò Ê¶· ¢²¥´¨Ö ¢ ¥¤¨´μ¥ Í¥²μ¥. …£μ ¶·¨³¥´¥´¨¥ ¶μ§¢μ²Ö¥É
¸μ¡· ÉÓ §´ Î¨É¥²Ó´ÊÕ Î ¸ÉÓ ¸¶¥Í¨Ë¨±¨ ±μ´±·¥É´μ£μ ¸¶¥±É·μ³¥É·  ¨ ¶·μÍ¥-
¤Ê·Ò ¨§³¥·¥´¨Ö ¢ ¸±·¨¶É¥, É. ¥. ¢ ´ ¨¡μ²¥¥ £¨¡±μ³ ¨ ¶·μ¸Éμ³ ¢ ¨§³¥´¥´¨¨
±μ³¶μ´¥´É¥ ¸¨¸É¥³Ò. 	Éμ μÎ¥´Ó ¶μ²¥§´μ ¸ ÉμÎ±¨ §·¥´¨Ö Ê´¨Ë¨± Í¨¨ ¨ μ¡-
²¥£Î¥´¨Ö ¶¥·¥´μ¸  ±μ³¶²¥±¸  ´  ´μ¢Ò¥ ¸¶¥±É·μ³¥É·Ò.

Š·μ³¥ Éμ£μ, ¸É ´μ¢¨É¸Ö ¤μ¸ÉÊ¶´Ò³ ¢¸¥ ³´μ£μμ¡· §¨¥ ¶·μ£· ³³´μ£μ μ¡¥¸-
¶¥Î¥´¨Ö ´  ÔÉμ³ Ö§Ò±¥, ±μÉμ·μ¥ ³μ¦¥É ¡ÒÉÓ ¶·¨³¥´¥´μ ± ± ¤²Ö Ê¶· ¢²¥´¨Ö
Ô±¸¶¥·¨³¥´É ³¨, É ± ¨ ¤²Ö ¶·¥¤¢ ·¨É¥²Ó´μ° μ¡· ¡μÉ±¨ ¤ ´´ÒÌ.
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�·¨´Í¨¶¨ ²Ó´Ò³ ³μ³¥´Éμ³ Ö¢²Ö¥É¸Ö Éμ, ÎÉμ ¶·¨³¥´¥´¨¥ Python ¢ ± -
Î¥¸É¢¥ ¸±·¨¶Éμ¢μ£μ Ö§Ò±  μÉ±·Ò¢ ¥É Ï¨·μ±ÊÕ ¢μ§³μ¦´μ¸ÉÓ ¤²Ö ¶μ²Ó§μ¢ -
É¥²Ö ¶·μ£· ³³Ò ¨§³¥´ÖÉÓ ³¥Éμ¤¨±Ê ¨§³¥·¥´¨° ¨ μ¡· ¡μÉ±¨ ¤ ´´ÒÌ ¸ ³μ¸Éμ-
ÖÉ¥²Ó´μ ¤ ¦¥ ¡¥§ μ¡Ö§ É¥²Ó´μ° ¶μ³μÐ¨  ¢Éμ·μ¢ Sonix+. 	Éμ ¤¥² ¥É ¸¨¸É¥³Ê
Ê¶· ¢²¥´¨Ö Ê¸É ´μ¢±μ° ³ ±¸¨³ ²Ó´μ μÉ±·ÒÉμ° ¤²Ö ¶μ¤£μÉμ¢²¥´´μ£μ ¶μ²Ó-
§μ¢ É¥²Ö.

„‚“•‘’“�…�—�’�Ÿ ‘•…Œ� ‘�•���…�ˆŸ „���›•

�·μ£· ³³Ò μ¡· ¡μÉ±¨ Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ ¤ ´´ÒÌ Å ´ ¨¡μ²¥¥ ±μ´¸¥·¢ -
É¨¢´ Ö Î ¸ÉÓ ¶·μ£· ³³´μ£μ μ¡¥¸¶¥Î¥´¨Ö ¸¶¥±É·μ³¥É· . ‘μμÉ¢¥É¸É¢¥´´μ, ¶·¨
³μ¤¥·´¨§ Í¨¨ ¸¨¸É¥³Ò Ê¶· ¢²¥´¨Ö ¸¶¥±É·μ³¥É·μ³ Ëμ·³ ÉÒ ¢Ìμ¤´ÒÌ ¤ ´´ÒÌ
¤²Ö ÔÉ¨Ì ¶·μ£· ³³ ¤μ²¦´Ò ¡ÒÉÓ ¸μÌ· ´¥´Ò. „²Ö Éμ£μ ÎÉμ¡Ò ³ ±¸¨³ ²Ó´μ μ¡-
²¥£Î¨ÉÓ  ¤ ¶É Í¨Õ ±μ³¶²¥±¸  ¤²Ö ´μ¢μ£μ ¸¶¥±É·μ³¥É· , ¡Ò²  ¶·¨´ÖÉ  ¸Ì¥³ 
¤¢ÊÌÊ·μ¢´¥¢μ£μ ¸μÌ· ´¥´¨Ö ¤ ´´ÒÌ. �¥·¢μ´ Î ²Ó´μ ¸¶¥±É·Ò ¸μÌ· ´ÖÕÉ¸Ö
¢μ ®¢´ÊÉ·¥´´¥³¯ Ëμ·³ É¥, ±μÉμ·Ò° Ö¢²Ö¥É¸Ö μ¡Ð¨³ ¤²Ö ¢¸¥Ì ¸¶¥±É·μ³¥É·μ¢.
�¥§Ê²ÓÉ ÉÒ ± ¦¤μ£μ ¨§³¥·¥´¨Ö ¸μÌ· ´ÖÕÉ¸Ö ¢ ¤¢ÊÌ Ë °² Ì: ¢ ¶¥·¢μ³ Å ¸¶¥±-
É·Ò ¸μ ¢¸¥Ì ¤¥É¥±Éμ·μ¢, ¢μ ¢Éμ·μ³ Å ¸´¨³μ± ¸ �„. ’ ±¨³ μ¡· §μ³, ÔÉ  ¶ · 
Ë °²μ¢ ¸μ¤¥·¦¨É ¶μ²´ÊÕ ¨´Ëμ·³ Í¨Õ μ ±μ´±·¥É´μ³ ¨§³¥·¥´¨¨.

�±μ´Î É¥²Ó´μ ¢¸¥ Ë °²Ò ¤ ´´ÒÌ ¶¥·¥¢μ¤ÖÉ¸Ö ¢ Ëμ·³ É ±μ´±·¥É´μ£μ ¸¶¥±-
É·μ³¥É· . �´ ²μ£¨Î´μ μ¡¥¸¶¥Î¨¢ ÕÉ¸Ö ´¥μ¡Ìμ¤¨³Ò¥ É·¥¡μ¢ ´¨Ö ¶μ ¨³¥´μ¢ -
´¨Õ Ë °²μ¢ ¤ ´´ÒÌ. Š ± μÉ³¥Î ²μ¸Ó ¢ ¶·¥¤Ò¤ÊÐ¥³ · §¤¥²¥, ÔÉ¨ ¶·μÍ¥¤Ê·Ò
É ±¦¥ § ¶·μ£· ³³¨·μ¢ ´Ò ´  Python.

ˆ�’…�”…‰‘ ��‹œ‡�‚�’…‹Ÿ

�μ¢Ò° ¶μ¤Ìμ¤ ± μ·£ ´¨§ Í¨¨ ¸É·Ê±ÉÊ·Ò ±μ³¶²¥±¸  ¶μ§¢μ²Ö¥É ¶·¥¤²μ¦¨ÉÓ
¨ ´μ¢Ò° ¢ ·¨ ´É Ê´¨Ë¨Í¨·μ¢ ´´μ£μ ¶μ²Ó§μ¢ É¥²Ó¸±μ£μ ¨´É¥·Ë¥°¸ , ±μÉμ·Ò°
μ¡² ¤ ¥É ¤μ¸É ÉμÎ´μ° ËÊ´±Í¨μ´ ²Ó´μ¸ÉÓÕ ¤²Ö Ê¶· ¢²¥´¨Ö ²Õ¡Ò³ ¨§³¥·¥´¨¥³
´  ²Õ¡μ³ ¸¶¥±É·μ³¥É·¥. �·¥¦´¨° ¨´É¥·Ë¥°¸ ¡Ò² μ·£ ´¨§μ¢ ´ É ±, ÎÉμ¡Ò ± -
¦¤Ò° ¨§ ±μ³¶μ´¥´Éμ¢ ¸¶¥±É·μ³¥É·  ¨³¥² ¸¢μ¥ Ê¶· ¢²ÖÕÐ¥¥ μ±´μ. ’ ±¨³
μ¡· §μ³, ¨´É¥·Ë¥°¸ ¤²Ö ¸²μ¦´μ° ³´μ£μ±μ³¶μ´¥´É´μ° Ê¸É ´μ¢±¨ μ¡ÒÎ´μ ¸μ-
¸ÉμÖ² ¨§ ¡μ²ÓÏμ£μ Î¨¸²  μ±μ´ (·¨¸. 2). 	Éμ ³¥Ï ²μ ÔËË¥±É¨¢´μ³Ê Ê¶· ¢²¥-
´¨Õ ¨ É·¥¡μ¢ ²μ · §· ¡μÉ±¨ μÉ¤¥²Ó´μ° ¶·μ£· ³³Ò (μ±´ ) ¤²Ö ± ¦¤μ£μ ´μ¢μ£μ
Ê¸É·μ°¸É¢ .

�μ¢Ò° ¨´É¥·Ë¥°¸ μ·£ ´¨§μ¢ ´ ¢ ¸μμÉ¢¥É¸É¢¨¨ ¸ ¤·Ê£¨³ ¶·¨´Í¨¶μ³: ± ¦-
¤μ¥ μ±´μ ¶μ¸¢ÖÐ¥´μ Ê¤μ¢²¥É¢μ·¥´¨Õ μ¤´μ° ¨§ μ¸´μ¢´ÒÌ ¶μÉ·¥¡´μ¸É¥° ¶μ²Ó-
§μ¢ É¥²Ö (·¨¸. 3). ŒÒ ¢Ò¤¥²¨²¨ Î¥ÉÒ·¥ É ±¨¥ ¶μÉ·¥¡´μ¸É¨: ´ ¡²Õ¤¥´¨¥ § 
É¥±ÊÐ¨³ ¸μ¸ÉμÖ´¨¥³ ¶ · ³¥É·μ¢ ¨§³¥·¥´¨Ö (Ê¸É ´μ¢±¨), ¶·μ¸³μÉ· ¨¸Éμ·¨¨
¨§³¥·¥´¨Ö (Ë °²  ¶·μÉμ±μ² ), ¢¨§Ê ²¨§ Í¨Ö ´ ¡¨· ¥³ÒÌ ¸¶¥±É·μ¢. —¥É¢¥·É Ö
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�¨¸. 2. ˆ´É¥·Ë¥°¸ ¶μ²Ó§μ¢ É¥²Ö ¤²Ö ¸¶¥±É·μ³¥É·  �Œ� (¸É ·Ò° ¢ ·¨ ´É)

¶μÉ·¥¡´μ¸ÉÓ ¸μ¸Éμ¨É ¢ Ê¶· ¢²¥´¨¨ ¶·μÍ¥¸¸μ³ ¨§³¥·¥´¨Ö (¶·μÍ¥¸¸μ³ ¨´É¥·-
¶·¥É Í¨¨ ¸±·¨¶É ). ’ ±¨³ μ¡· §μ³, Î¥ÉÒ·¥Ì ¶·μ£· ³³ (μ±μ´), ± ± ¶· ¢¨²μ,
¤μ¸É ÉμÎ´μ, ÎÉμ¡Ò ¶·μ¢¥¸É¨ Ô±¸¶¥·¨³¥´É (¸³. É ¡². 2).

‚ ¦´μ μÉ³¥É¨ÉÓ, ÎÉμ ¤²Ö ±μ´É·μ²Ö ¤μ¸ÉÊ¶´Ò ¢¸¥ ¶·μ£· ³³´μ-Ê¶· ¢²Ö¥³Ò¥
¨²¨ μÉμ¡· ¦ ¥³Ò¥ ¶ · ³¥É·Ò. Š·μ³¥ Éμ£μ, ¨³¥¥É¸Ö ¢μ§³μ¦´μ¸ÉÓ ¢Ò¡μ· 
¸¶¨¸±  ´ ¨¡μ²¥¥ ¢ ¦´ÒÌ ¶ · ³¥É·μ¢, ±μÉμ·Ò¥ ¢Ò¢μ¤ÖÉ¸Ö ¢ ¢¨¤¥ μÉ¤¥²Ó´μ°
É ¡²¨ÍÒ.

�μ³¨³μ μ¸´μ¢´ÒÌ ¶·μ£· ³³ ¢ ¨´É¥·Ë¥°¸¥ Sonix+ ¥¸ÉÓ ¨ ¤μ¶μ²´¨É¥²Ó-
´Ò¥, ±μÉμ·Ò¥ ´¥ μ¡Ö§ É¥²Ó´Ò ¢ ¶μ¢¸¥¤´¥¢´μ° · ¡μÉ¥. �μ μÉ¤¥²Ó´Ò³ § ¶·μ¸ ³
¤²Ö Ê¸É ´μ¢±¨ ³μ£ÊÉ · §· ¡ ÉÒ¢ ÉÓ¸Ö ¨ ¸¶¥Í¨ ²¨§¨·μ¢ ´´Ò¥ ¨´É¥·Ë¥°¸´Ò¥
¶·μ£· ³³Ò. Šμ´¥Î´μ, ¨¸¶μ²Ó§μ¢ ´¨¥ ¸¶¥Í¨ ²¨§¨·μ¢ ´´μ£μ ¨´É¥·Ë¥°¸  ³μ-
¦¥É ¡ÒÉÓ ¡μ²¥¥ Ê¤μ¡´Ò³, Î¥³ ¶·¨³¥´¥´¨¥ Ê´¨¢¥·¸ ²Ó´μ£μ. ’¥³ ´¥ ³¥´¥¥ ´ -
²¨Î¨¥ Ê´¨¢¥·¸ ²Ó´μ£μ ¨´É¥·Ë¥°¸  ¸ÊÐ¥¸É¢¥´´μ Ê¸±μ·Ö¥É ¶¥·¥´μ¸ ±μ³¶²¥±¸ 
´  ´μ¢Ò¥ ¸¶¥±É·μ³¥É·Ò ¨ Ê¶·μÐ ¥É  ¤ ¶É Í¨Õ ¶μ²Ó§μ¢ É¥²Ö ¢ ¸²ÊÎ ¥, ¥¸²¨
μ´ · ¡μÉ ¥É ¸ ´¥¸±μ²Ó±¨³¨ ¸¶¥±É·μ³¥É· ³¨, É. ¥. μ¡²¥£Î ¥É ¶·μ¢¥¤¥´¨¥ ¶μ²Ó-
§μ¢ É¥²Ó¸±μ° ¶μ²¨É¨±¨. �μ²¥¥ ¶μ¤·μ¡´ Ö ¨´Ëμ·³ Í¨Ö μ ¶μ²Ó§μ¢ É¥²Ó¸±μ³
¨´É¥·Ë¥°¸¥ ³μ¦¥É ¡ÒÉÓ ¶μ²ÊÎ¥´  ´  ¸ °É¥ Sonix+ (¸³. [1]).
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�¨¸. 3. �μ¢Ò° ¢ ·¨ ´É ¨´É¥·Ë¥°¸  ¶μ²Ó§μ¢ É¥²Ö ¤²Ö ¸¶¥±É·μ³¥É·  �Œ�

’ ¡²¨Í  2. �·μ£· ³³Ò Ê´¨Ë¨Í¨·μ¢ ´´μ£μ £· Ë¨Î¥¸±μ£μ ¨´É¥·Ë¥°¸ 

�·μ£· ³³  � §´ Î¥´¨¥

Re
ector
�Éμ¡· ¦¥´¨¥ É¥±ÊÐ¨Ì §´ Î¥´¨° ¶ · ³¥É·μ¢ ¨§³¥·¥´¨Ö
¨ μ¡μ·Ê¤μ¢ ´¨Ö

LogViewer �·μ¸³μÉ· ¶·μÉμ±μ²μ¢ (online ¨ of
ine)
Is client ‡ ¶Ê¸± ¸±·¨¶Éμ¢ ¨ Ê¶· ¢²¥´¨¥ Ìμ¤μ³ ¨´É¥·¶·¥É Í¨¨
SpectraViewer ‚¨§Ê ²¨§ Í¨Ö ¸¶¥±É·μ¢ (online ¨ of
ine)

WEB-ˆ�’…�”…‰‘

‘¨¸É¥³  WebSonix (¸³. [5]) ¶·¥¤´ §´ Î¥´  ¤²Ö Ê¤ ²¥´´μ£μ ¸²¥¦¥´¨Ö Î¥-
·¥§ ˆ´É¥·´¥É §  Ìμ¤μ³ ¨§³¥·¥´¨Ö ´  Ê¸É ´μ¢±¥ Ê¶· ¢²¥´¨Ö ÔÉ¨³ ¶·μÍ¥¸¸μ³.
ŒÒ · ¸¸³ É·¨¢ ¥³ ÔÉμÉ ¨´É¥·Ë¥°¸ ¢ ± Î¥¸É¢¥ ¤μ¶μ²´¥´¨Ö ± μ¸´μ¢´μ³Ê. �´
μ·£ ´¨§μ¢ ´ ¶μ ¶·¨´Í¨¶Ê,  ´ ²μ£¨Î´μ³Ê μ¸´μ¢´μ³Ê ¨´É¥·Ë¥°¸Ê. ‚ ¦´μ ¶μ¤-
Î¥·±´ÊÉÓ, ÎÉμ ¨ ¢ ¤ ´´μ³ ¸²ÊÎ ¥ ¸¶¥Í¨Ë¨±  ¸¶¥±É·μ³¥É· ,   ¨³¥´´μ ¢¨§Ê -
²¨§ Í¨Ö ¸¶¥±É·μ¢, ¢Ò´¥¸¥´  ¢ ¸±·¨¶É ´  Python, ÎÉμ ¶μ§¢μ²¨²μ ¸¤¥² ÉÓ ¸ °É
Ê´¨¢¥·¸ ²Ó´Ò³.
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‚ 2004 £. Sonix+ ¡Ò² Ê¸É ´μ¢²¥´ ´  ¤¢ÊÌ ¸¶¥±É·μ³¥É· Ì Å �…��-��
¨ �…Œ“� ·¥ ±Éμ·  ˆ��-2. �¡¥ Ê¸É ´μ¢±¨ Ê¸¶¥Ï´μ μÉ· ¡μÉ ²¨ ¤μ μ¸É ´μ¢±¨
·¥ ±Éμ·  ¢ 2006 £. Š·μ³¥ ´¨Ì, ¤²Ö ¶· ±É¨Î¥¸±¨Ì ¨¸¶ÒÉ ´¨° ¡Ò²  ¶μ¤£μ-
Éμ¢²¥´  ¢¥·¸¨Ö ¤²Ö ¸¶¥±É·μ³¥É·  �Œ�. ‚ ¶¥·¨μ¤ ³μ¤¥·´¨§ Í¨¨ ·¥ ±Éμ· 
· ¡μÉÒ ¶μ Sonix+ ¶·μ¤μ²¦ ²¨¸Ó. �μ¢Ò¥ ³μ¤¨Ë¨Í¨·μ¢ ´´Ò¥ ¢¥·¸¨¨ ¡Ò²¨
¶·μÉ¥¸É¨·μ¢ ´Ò ´  · §²¨Î´ÒÌ ¨´¸É·Ê³¥´É Ì ¢´¥ �ˆŸˆ (DSD ¢ …± É¥·¨´-
¡Ê·£¥ ¢ 2005 £., GEK3 ¨ GEK5 ¢ �¡´¨´¸±¥, Œ��„ ¢ ŠÊ·Î Éμ¢¸±μ³ ¨´¸É¨ÉÊÉ¥
¢ 2007 £.).

�¨¦¥ ¶·¨¢¥¤¥´ £· Ë¨± ³μ¤¥·´¨§ Í¨¨ �� ¸¨¸É¥³ Ê¶· ¢²¥´¨Ö ¸¶¥±É·μ³¥-
É· ³¨ ·¥ ±Éμ·  ˆ��-2Œ ¢ ¡²¨¦ °Ï¨¥ £μ¤Ò:

�μ³¥· ¶ÊÎ±  “¸É ´μ¢±  • · ±É¥· · ¡μÉ ‘·μ± § ¢¥·Ï¥´¨Ö
4 YuMO Œμ¤¨Ë¨± Í¨Ö μ¡μ·Ê¤μ¢ ´¨Ö 2011
5 HRFD ‡ ³¥´  Sonix ´  Sonix+ 2013
6  RTD �μ¢ Ö Ê¸É ´μ¢±  2012
6¡ DN-6 �μ¢ Ö Ê¸É ´μ¢±  2013
7  EPSILON, SKAT ‡ ³¥´  Sonix ´  Sonix+ 2012
7¡ NERA-PR Œμ¤¨Ë¨± Í¨Ö μ¡μ·Ê¤μ¢ ´¨Ö 2011
8 REMUR Œμ¤¨Ë¨± Í¨Ö μ¡μ·Ê¤μ¢ ´¨Ö 2011
9 REFLEX �μ¢ Ö Ê¸É ´μ¢±  2011
10 GRAINS �μ¢ Ö Ê¸É ´μ¢±  2013
11 FSD ‡ ³¥´  Sonix ´  Sonix+ 2011

� §¢¨É¨¥ ¸ ³μ£μ ±μ³¶²¥±¸  ¶·¥¦¤¥ ¢¸¥£μ ¸¢Ö§ ´μ ¸ ¸μ§¤ ´¨¥³ ¤· °¢¥·μ¢
¤²Ö ´μ¢ÒÌ ±μ´É·μ²²¥·μ¢ DAQ ¨ ¤·Ê£¨Ì Ê¸É·μ°¸É¢,   É ±¦¥ ¸ ¸μ¢¥·Ï¥´¸É¢μ-
¢ ´¨¥³ ¶μ²Ó§μ¢ É¥²Ó¸±μ£μ ¨´É¥·Ë¥°¸ . ‚ Î ¸É´μ¸É¨, ¢ ´μ¢ÒÌ ±μ´É·μ²²¥· Ì
DAQ ¶·¥¤Ê¸³μÉ·¥´ ·¥¦¨³ · ¡μÉÒ ®list mode¯, ±μÉμ·Ò° ¤μ²¦¥´ ¡ÒÉÓ ¶μ¤¤¥·-
¦ ´ ¶·μ£· ³³´μ.

„²Ö £·Ê¶¶Ò ·¥Ë²¥±Éμ³¥É·μ¢ · §· ¡ ÉÒ¢ ¥É¸Ö ¶·μ£· ³³  Õ¸É¨·μ¢±¨,
¢±²ÕÎ ÕÐ Ö ±μ³¶μ´¥´ÉÒ § ¤ Î μ¸´μ¢´μ£μ ¨´É¥·Ë¥°¸ ,   ¨³¥´´μ ¶μ¤μ±´ 
μÉμ¡· ¦¥´¨Ö ¶ · ³¥É·μ¢, ¶·μÉμ±μ²μ¢, Ê¶· ¢²¥´¨Ö ¸±·¨¶Éμ³ ¨ ¢¨§Ê ²¨§ Í¨¨
¤ ´´ÒÌ. „²Ö ÔÉμ° Í¥²¨ ¸·¥¤¸É¢  Microsoft Visual Studio 2008, ±μÉμ·Ò¥ ¡Ò²¨
¨¸¶μ²Ó§μ¢ ´Ò ¤²Ö · §· ¡μÉ±¨ μ¸´μ¢´μ£μ ¨´É¥·Ë¥°¸ , ´¥ μÎ¥´Ó Ê¤μ¡´Ò. ŒÒ
¶·¥¤¶μ² £ ¥³ ¶·¨³¥´¨ÉÓ ¤·Ê£¨¥ ¶·μ£· ³³´Ò¥ ¸·¥¤¸É¢ . ‚ Î ¸É´μ¸É¨, ³Ò ´ -
³¥·¥´Ò μ·£ ´¨§μ¢ ÉÓ ¡¨¡²¨μÉ¥±Ê Ô²¥³¥´Éμ¢ ¨´É¥·Ë¥°¸ , ¨¸¶μ²Ó§ÊÖ PyQt ([6])
¨ QT ([7]),   ¤²Ö ¢¨§Ê ²¨§ Í¨¨ ¤ ´´ÒÌ Å matplotlib ([8]). Matplotlib Ö¢²Ö¥É¸Ö
£· Ë¨Î¥¸±μ° ¡¨¡²¨μÉ¥±μ°,  ´ ²μ£¨Î´μ° MatLab, ¸ ¨´É¥·Ë¥°¸μ³ ¤²Ö Ö§Ò± 
Python. �  ·¨¸. 4 ¶·¨¢¥¤¥´ ¶·¨³¥· ¶·¨³¥´¥´¨Ö ¤ ´´μ° É¥Ì´μ²μ£¨¨ ¤²Ö ¢¨§Ê-
 ²¨§ Í¨¨ ¤ ´´ÒÌ ¸ 2D �—„. 	Éμ μ±´μ μ¡· §μ¢ ´μ É·¥³Ö ¢¨¤¦¥É ³¨ ¨, ¢ ¸¢μÕ
μÎ¥·¥¤Ó, ³μ¦¥É ¡ÒÉÓ ¨¸¶μ²Ó§μ¢ ´μ ± ± ¸ ³μ¸ÉμÖÉ¥²Ó´ Ö § ¤ Î , É ± ¨ Ô²¥³¥´É
¤²Ö ¡μ²¥¥ ¸²μ¦´μ£μ ¨´É¥·Ë¥°¸ .
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�¨¸. 4. �·μ£· ³³  ¤²Ö ¢¨§Ê ²¨§ Í¨¨ ¤ ´´ÒÌ ¸ μ¤´μ- ¨ ³´μ£μ³¥·´ÒÌ ¤¥É¥±Éμ·μ¢ ´ 
μ¸´μ¢¥ mathplotlib, PyQt u QT
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