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�·¥¤¸É ¢²¥´   ¢Éµ³ É¨§¨·µ¢ ´´ Ö ¸¨¸É¥³  ±µ´É·µ²Ö ± Î¥¸É¢  Ê¸É ´µ¢±¨ Éµ´±µ¸É¥´´ÒÌ ¤·¥°Ëµ-
¢ÒÌ É·Ê¡µ± ¢ ¤¥É¥±Éµ· TRT ATLAS. ‘¨¸É¥³  µ¡¥¸¶¥Î¨¢ ¥É ¶·µ¢¥·±Ê É·Ê¡µ± ´  ¶·Ö³µ²¨´¥°´µ¸ÉÓ
¨ µÉ¸ÊÉ¸É¢¨¥ Ô²¥±É·¨Î¥¸±µ£µ ±µ´É ±É  ´  ÔÉ ¶¥ Ê¸É ´µ¢±¨ É·Ê¡µ± ¢ ¤¥É¥±Éµ·. �·µ¢¥·±  ± Î¥¸É¢ 
Ê¸É ´µ¢±¨ µ¤´µ° É·Ê¡±¨ § ´¨³ ¥É 9 ¸,   ¶·µ¢¥·±  µ¤´µ£µ ¸²µÖ É·Ê¡µ± ¢ ¤¥É¥±Éµ·¥ µ±µ²µ ¤¢ÊÌ Î ¸µ¢.
�·¨³¥´¥´¨¥ ¸¨¸É¥³Ò µ¡¥¸¶¥Î¨¢ ¥É ¢µ§³µ¦´µ¸ÉÓ ¸¢µ¥¢·¥³¥´´µ£µ Ê¸É· ´¥´¨Ö ¤¥Ë¥±Éµ¢, ±µÉµ·Ò¥ ¢
¤ ²Ó´¥°Ï¥³ ³µ£ÊÉ ¶µ¢²¨ÖÉÓ ´  · ¡µÉÊ ¤¥É¥±Éµ· .

An automatic quality control system of the installed straws into TRT ATLAS is described. The sys-
tem provides straw testing for straightness and electrical isolation of the straws during their installation.
Testing of the quality of installation of each straw takes 9 s, and the test of one layer of the straws Å
of about 2 hours. The application of this system provides an opportunity of correcting defects in due
time, what can in�uence the detector operation in future.

‚‚…„…�ˆ…

‚´ÊÉ·¥´´¨° ¤¥É¥±Éµ· Ê¸É ´µ¢±¨ ATLAS LHC, ¸µ§¤ ¢ ¥³Ò° ¢ ´ ¸ÉµÖÐ¥¥ ¢·¥³Ö, ¸µ-
¤¥·¦¨É É·¥±µ¢Ò¥ ¸¨²¨±µ´µ¢Ò¥ ¤¥É¥±Éµ·Ò ¨ É·¥±µ¢Ò¥ ¤¥É¥±Éµ·Ò ´  µ¸´µ¢¥ Éµ´±µ¸É¥´´ÒÌ
¤·¥°Ëµ¢ÒÌ É·Ê¡µ± (¸É·µÊ), Ö¢²ÖÕÐ¨¥¸Ö µ¤´µ¢·¥³¥´´µ ¤¥É¥±Éµ· ³¨ ¶¥·¥Ìµ¤´µ£µ ¨§²ÊÎ¥-
´¨Ö Å TRT [1]. ˆ§£µÉµ¢²¥´¨¥ Î ¸É¨ ÔÉ¨Ì ¸É·µÊ-¤¥É¥±Éµ·µ¢ (É¨¶ ‚) ¶·µ¨§¢µ¤¨É¸Ö ¢ ‹”—
�ˆŸˆ.

�·µÍ¥¸¸ ¨§£µÉµ¢²¥´¨Ö ¸µ¸Éµ¨É ¨§ ¸²¥¤ÊÕÐ¨Ì µ¸´µ¢´ÒÌ ÔÉ ¶µ¢:
1) Ê¸¨²¥´¨¥ ¸É·µÊ, É. ¥. ´ ±²¥¨¢ ´¨¥ ´  ¨Ì ´ ·Ê¦´ÊÕ ¶µ¢¥·Ì´µ¸ÉÓ ± ·¡µ´µ¢ÒÌ ´¨É¥°

¤²Ö µ¡¥¸¶¥Î¥´¨Ö Ìµ·µÏ¥° Í¨²¨´¤·¨Î´µ¸É¨ ¨ ¶·Ö³µ²¨´¥°´µ¸É¨ ¸É·µÊ;
2) ¶µ¤£µÉµ¢±  ¸É·µÊ ± Ê¸É ´µ¢±¥ ¨Ì ¢ ¸µ¡¨· ¥³Ò° ¤¥É¥±Éµ·, ¢±²ÕÎ ÕÐ Ö ¢ ¸¥¡Ö ´ ¡µ·

· §²¨Î´ÒÌ ¶·µÍ¥¤Ê·;
3) Ê¸É ´µ¢±  Î¥ÉÒ·¥Ì ¸²µ¥¢ ¸É·µÊ ¨ · ¸¶µ² £ ¥³ÒÌ ³¥¦¤Ê ´¨³¨ ¶²¥´µÎ´ÒÌ · ¤¨ Éµ·µ¢

¶¥·¥Ìµ¤´µ£µ ¨§²ÊÎ¥´¨Ö ¢ ´ ·Ê¦´µ¥ ¨ ¢´ÊÉ·¥´´¥¥ Ê£²¥¶² ¸É¨±µ¢Ò¥ ±µ²ÓÍ , ¢Ò¶µ²´ÖÕÐ¨¥
ËÊ´±Í¨¨ ®· ³Ò¯ ¤¥É¥±Éµ·  (¸¡µ·±  É ± ´ §Ò¢ ¥³µ° ®¤¥É¥±Éµ·´µ° ¸É·Ê±ÉÊ·Ò¯);

4) ¸¡µ·±  Î¥ÉÒ·¥Ì¸²µ°´ÒÌ ¤¥É¥±Éµ·µ¢, ¢ Ìµ¤¥ ±µÉµ·µ° Ê¸É ´ ¢²¨¢ ÕÉ¸Ö  ´µ¤´Ò¥ ¶·µ-
¢µ²µ±¨ ¢ ¸É·µÊ, ¶² ÉÒ ¸Î¨ÉÒ¢ ´¨Ö, Ëµ·³¨·ÊÕÉ¸Ö ¢Ìµ¤´µ° ¨ ¢ÒÌµ¤´µ° £ §µ¢Ò¥ ±µ²²¥±-
Éµ·Ò ¨ É. ¤.;

5) ¶·µ¢¥·±  ¶ · ³¥É·µ¢ ¤¥É¥±Éµ·  ¤²Ö ± ¦¤µ£µ ± ´ ²  ¸Î¨ÉÒ¢ ´¨Ö.
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‚ ¶·µÍ¥¸¸¥ É·¥ÉÓ¥£µ ÔÉ ¶  ¨§£µÉµ¢²¥´¨Ö ´¥µ¡Ìµ¤¨³µ µ¡¥¸¶¥Î¨¢ ÉÓ ¶·Ö³µ²¨´¥°´µ¸ÉÓ
²ÊÎÏ¥ 200 ³±³ ¤²Ö ± ¦¤µ° ¨§ 4 × 768 ¢±²¥¨¢ ¥³ÒÌ ¢ ¤¥É¥±Éµ·´ÊÕ ¸É·Ê±ÉÊ·Ê ¸É·µÊ. Š
µ¸µ¡¥´´µ¸ÉÖ³ 4-£µ ÔÉ ¶  ³µ¦´µ µÉ´¥¸É¨:

Å µÉ¸ÊÉ¸É¢¨¥ ¤µ¸ÉÊ¶  ± ¢´ÊÉ·¥´´¨³ ¸²µÖ³ ¸É·µÊ;
Å ¸Î¨ÉÒ¢ ´¨¥ ¨´Ëµ·³ Í¨¨ ¸ ´ Ìµ¤ÖÐ¨Ì¸Ö ¶µ¤ ¶µÉ¥´Í¨ ²µ³ §¥³²¨  ´µ¤´ÒÌ ¶·µ¢µ-

²µ± ¨ ¶µ¤ ÎÊ ¢Ò¸µ±µ£µ ´ ¶·Ö¦¥´¨Ö ´  ¢´ÊÉ·¥´´ÕÕ ¨ ¢´¥Ï´ÕÕ ¶·µ¢µ¤ÖÐ¨¥ ¶µ¢¥·Ì´µ-
¸É¨ ¸É·µÊ Å ± Éµ¤Ò. �·¨ ÔÉµ³ ´ ²¨Î¨¥ ·¥§¨¸É¨¢´µ£µ ¸µ¥¤¨´¥´¨Ö ¶µ¢¥·Ì´µ¸É¨ ¸É·µÊ ¸
Ê£²¥¶² ¸É¨±µ¢Ò³ ±µ²ÓÍµ³ ¨²¨ ¸ ¶µ¢¥·Ì´µ¸ÉÓÕ ¸µ¸¥¤´¥° ¸É·µÊ ¢ ¸²ÊÎ ¥ ¥¥ µÉ±²ÕÎ¥´¨Ö
µÉ ± Éµ¤´µ£µ ´ ¶·Ö¦¥´¨Ö ³µ£ÊÉ ¶·¨¢¥¸É¨ ± ¶µ¸ÉµÖ´´µ³Ê Éµ±Ê ÊÉ¥Î±¨.

‘ Í¥²ÓÕ µ¡¥¸¶¥Î¥´¨Ö É·¥¡Ê¥³ÒÌ ¶ · ³¥É·µ¢ ¤¥É¥±Éµ·µ¢ · §· ¡µÉ ´   ¢Éµ³ É¨§¨·µ-
¢ ´´ Ö ¸¨¸É¥³  ¤²Ö ¢Ò¶µ²´¥´¨Ö ´  É·¥ÉÓ¥³ ÔÉ ¶¥ ¨Ì ¨§£µÉµ¢²¥´¨Ö µ¤´µ¢·¥³¥´´ÒÌ ¶µ-
¸²µ°´ÒÌ:
Å ±µ´É·µ²Ö ¶·Ö³µ²¨´¥°´µ¸É¨ ¸É·µÊ,
Å ¶µ¨¸±  Ê± § ´´ÒÌ ¢ÒÏ¥ ¢µ§³µ¦´ÒÌ ·¥§¨¸É¨¢´ÒÌ ¸µ¥¤¨´¥´¨°.

1. �‚’�Œ�’ˆ‡ˆ��‚���›… ‘ˆ‘’…Œ› Š��’��‹Ÿ

1.1. �²µ±-¸Ì¥³ . „²Ö µ±µ´Î É¥²Ó´µ° ¶·µ¢¥·±¨ ± ¦¤µ° ¢±²¥¥´´µ° ¸É·µÊ ´  ¥¥ ¶·Ö-
³µ²¨´¥°´µ¸ÉÓ ¨ µÉ¸ÊÉ¸É¢¨¥ ·¥§¨¸É¨¢´ÒÌ ¸µ¥¤¨´¥´¨° ¸ Ê£²¥¶² ¸É¨±µ¢Ò³¨ ±µ²ÓÍ ³¨ ¨²¨
¸µ¸¥¤´¨³¨ ¸É·µÊ · §· ¡µÉ ´Ò ¤¢  µÉ¤¥²Ó´ÒÌ Ê¸É·µ°¸É¢  ¸ µ¡Ð¥° ¸¨¸É¥³µ° Ê¶· ¢²¥´¨Ö.
�¶¶ · ÉÊ·  Ê¸É ´µ¢²¥´  ´  ¶¥·¥³¥Ð ÕÐ¥°¸Ö ¶µ ¸¡µ·µÎ´µ³Ê ¸Éµ²Ê ¢µ±·Ê£ ¸µ¡¨· ¥³µ°
¸É·Ê±ÉÊ·Ò ± ·¥É±¥ (·¨¸. 1). �²µ± Ê¶· ¢²¥´¨Ö µ¸ÊÐ¥¸É¢²Ö¥É ¶¥·¥³¥Ð¥´¨¥ ± ·¥É±¨ ¢µ±·Ê£
¸É·Ê±ÉÊ·Ò, µ¸É ´µ¢±Ê ¥¥ Ê ¶·µ¢¥·Ö¥³µ° ´  ¶·Ö³µ²¨´¥°´µ¸ÉÓ ¸É·µÊ, § ¶¨¸Ó Ì · ±É¥·¨-
§ÊÕÐ¥° ¶·Ö³µ²¨´¥°´µ¸ÉÓ ¨´Ëµ·³ Í¨¨ ¢ ¶¥·¸µ´ ²Ó´Ò° ±µ³¶ÓÕÉ¥· (�Š). Š·µ³¥ Éµ£µ,
µ¸ÊÐ¥¸É¢²Ö¥É¸Ö ¶·µ¢¥·±  ´  ´ ²¨Î¨¥ ·¥§¨¸É¨¢´ÒÌ ±µ´É ±Éµ¢ ¤·Ê£µ° ¨¸¸²¥¤Ê¥³µ° ¸É·µÊ
¨ ¶·¨ ¨Ì µÉ¸ÊÉ¸É¢¨¨ Å ¶¥·¥³¥Ð¥´¨¥ ± ·¥É±¨ ± ¸²¥¤ÊÕÐ¥° ¢ ¸É·Ê±ÉÊ·¥ ¸É·µÊ.

�µ¸²¥ Ê¸É ´µ¢±¨ ± ·¥É±¨ ¸ µ¡µ·Ê¤µ¢ ´¨¥³ ¢ § ¤ ´´µ¥ µÉ´µ¸¨É¥²Ó´µ ¶·µ¢¥·Ö¥³µ° ´ 
¶·Ö³µ²¨´¥°´µ¸ÉÓ ¸É·µÊ ¶µ²µ¦¥´¨¥ µ¶¥· Éµ· § ¤ ¥É ®‘É ·É¯ ¡²µ±  Ê¶· ¢²¥´¨Ö. �·¨´Í¨¶
· ¡µÉÒ ¡²µ±  Ê¶· ¢²¥´¨Ö ¶·¥¤¸É ¢²¥´ ´  ·¨¸. 2. ‘¨£´ ²Ò ¸ É ±Éµ¢µ£µ £¥´¥· Éµ·  ¶µ-
¸ÉÊ¶ ÕÉ ´  Ê¸É·µ°¸É¢µ Ê¶· ¢²¥´¨Ö Ï £µ¢Ò³ ¤¢¨£ É¥²¥³ (“1), ¨ ¶µ ¸¨£´ ²Ê ¸ ¢ÒÌµ¤  ®1¯
ÔÉµ£µ Ê¸É·µ°¸É¢  ¢±²ÕÎ ¥É¸Ö Ï £µ¢Ò° ¤¢¨£ É¥²Ó, µ¶Ê¸± Ö ¨§³¥·¨É¥²Ó´Ò¥ ±µ´É ±ÉÒ ´  É·¨
¸µ¸¥¤´¨¥ ¸É·µÊ. ‘¨£´ ² ¸ ¢ÒÌµ¤  ®2¯ ¶¥·¥¤ ¥É¸Ö ´  Ëµ·³¨·µ¢ É¥²¨ ¨³¶Ê²Ó¸µ¢ (”1, ”2) ¨
É °³¥· (’), ±µÉµ·Ò° Î¥·¥§ É·¥¡Ê¥³Ò° ¤²Ö ¢Ò¶µ²´¥´¨Ö ¨§³¥·¥´¨° ¨´É¥·¢ ² ¢·¥³¥´¨ ¤ ¥É
´  “1 · §·¥Ï¥´¨¥ ´  ¶µ¤Ñ¥³ ±µ´É ±Éµ¢. ‘¨£´ ² ¸ ”1 µ¸ÊÐ¥¸É¢²Ö¥É § ¶¨¸Ó ¨´Ëµ·³ Í¨¨
¸ WEB-± ³¥·Ò ¢ �Š. ‘¨£´ ² ¸ ”2 ¶µ¸ÉÊ¶ ¥É ¢ ¡²µ± ¨§³¥·¥´¨Ö Éµ± , ¸²Ê¦ Ð¨° ¤²Ö
¶·µ¢¥·±¨ ´ ²¨Î¨Ö ·¥§¨¸É¨¢´µ£µ ¸µ¥¤¨´¥´¨Ö ± Éµ¤  ¸É·µÊ ¸ ´ Ìµ¤ÖÐ¨³¨¸Ö ¶µ¤ ¶µÉ¥´Í¨ -
²µ³ §¥³²¨ Ô²¥³¥´É ³¨. ‚ § ¢¨¸¨³µ¸É¨ µÉ ·¥§Ê²ÓÉ Éµ¢ ÔÉ¨Ì ¨§³¥·¥´¨° ‚–� § ¤ ¥É ¸¨£´ ²
µ¸É ´µ¢±¨ “1 ¤²Ö Ê¸É· ´¥´¨Ö ·¥§¨¸É¨¢´µ£µ ¸µ¥¤¨´¥´¨Ö ¨²¨ · §·¥Ï ¥É ¸¨£´ ² ´  ¢ÒÌµ¤¥
®3¯ “1 ¤²Ö ¶¥·¥¤¢¨¦¥´¨Ö ± ·¥É±¨ ± ¸²¥¤ÊÕÐ¥° ¸É·µÊ. ‘²¥¤ÊÕÐ¨° ¸É ·Éµ¢Ò° ¸¨£´ ²
¤²Ö “1 Ëµ·³¨·Ê¥É¸Ö ´  ¢ÒÌµ¤¥ ®2¯ É °³¥·  ¶µ¸²¥ ¶µ²´µ° µ¸É ´µ¢±¨ ± ·¥É±¨. �É³¥É¨³,
ÎÉµ µ¸É ´µ¢±  ± ·¥É±¨ µ¡¥¸¶¥Î¨¢ ¥É¸Ö ËµÉµ-¸¢¥Éµ¤¨µ¤´µ° ¶ ·µ° ´  ¶·µÉ¨¢µ¶µ²µ¦´ÒÌ
±µ´Í Ì · ¸¶µ²µ¦¥´´µ° ¢¶¥·¥¤¨ ¶µ ¤¢¨¦¥´¨Õ ± ·¥É±¨ ¸É·µÊ.

1.2. Šµ´É·µ²Ó ¶·Ö³µ²¨´¥°´µ¸É¨ Ê¸É ´µ¢²¥´´ÒÌ ¢ ¸É·Ê±ÉÊ·Ê ¸É·µÊ. � ´¥¥ · ¸¸³ -
É·¨¢ ²¨¸Ó ¤¢  ±µ´±Ê·¨·ÊÕÐ¨Ì ³¥Éµ¤  ±µ´É·µ²Ö §  ¶·Ö³µ²¨´¥°´µ¸ÉÓÕ ¨ µ¤´µ·µ¤´µ¸ÉÓÕ
¤¨ ³¥É·  ¸É·µÊ [2, 3]. �¥·¢Ò° µ¸´µ¢Ò¢ ²¸Ö ´   ´ ²¨§¥ ¨§µ¡· ¦¥´¨Ö ¸¢¥Éµ¢µ£µ ¶ÖÉ´  µÉ
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�¨¸. 1. ”Ê´±Í¨µ´ ²Ó´ Ö ¸Ì¥³   ¢Éµ³ É¨§¨·µ¢ ´´µ° ¸¨¸É¥³Ò ±µ´É·µ²Ö: 1 Å ¸µ¡· ´´ Ö ¸É·Ê±ÉÊ· ,

¸µ¸ÉµÖÐ Ö ¨§ ´ ·Ê¦´µ£µ ¨ ¢´ÊÉ·¥´´¥£µ Ê£²¥¶² ¸É¨±µ¢ÒÌ ±µ²¥Í ¸ ¢±²¥¥´´Ò³¨ Î¥ÉÒ·Ó³Ö ¸²µÖ³¨

¸É·µÊ ¨ Ê¸É ´µ¢²¥´´Ò³¨ ³¥¦¤Ê ´¨³¨ · ¤¨ Éµ· ³¨; 2 Å ¶¥·¥³¥Ð ÕÐ Ö¸Ö ¢µ±·Ê£ ¸É·Ê±ÉÊ·Ò ± ·¥É± 
¸ µ¡µ·Ê¤µ¢ ´¨¥³; 3 Å ¡²µ± Ê¶· ¢²¥´¨Ö; 4 Å ¡²µ± ¨§³¥·¥´¨Ö Éµ± ; 5 Å µ¶É¨Î¥¸± Ö ¸¨¸É¥³ 

µ¸É ´µ¢±¨ ± ·¥É±¨; 6 Å ¤¢¨£ É¥²Ó ¶¥·¥³¥Ð¥´¨Ö ± ·¥É±¨; 7 Å Ï £µ¢Ò° ¤¢¨£ É¥²Ó ¢¥·É¨± ²Ó´µ£µ
¶¥·¥³¥Ð¥´¨Ö ¸¨¸É¥³Ò ¶·Ê¦¨´´ÒÌ ±µ´É ±Éµ¢; 8 Å WEB-± ³¥·  ¸ ¤µ¶µ²´¨É¥²Ó´µ° µ¶É¨Î¥¸±µ°

¸¨¸É¥³µ°; 9 Å �Š

¶·µÌµ¦¤¥´¨Ö ¶ · ²²¥²Ó´µ£µ ¸¢¥Éµ¢µ£µ ¶ÊÎ±  Î¥·¥§ ´¥¶µ¤¢¨¦´ÊÕ ¸É·µÊ. ‚Éµ·µ° Å ´ 
¸± ´¨·µ¢ ´¨¨ Éµ´±¨³ ¸¢¥Éµ¢Ò³ ²ÊÎµ³ ¢´¥Ï´¥° ¶µ¢¥·Ì´µ¸É¨ ¸É·µÊ, ¢· Ð ÕÐ¥°¸Ö ¢µ±·Ê£
¸¢µ¥° µ¸¨. �ÉµÉ ³¥Éµ¤ ¡Ò² ¶·¨´ÖÉ ¤²Ö ±µ´É·µ²Ö ¶·Ö³µ²¨´¥°´µ¸É¨ ¸É·µÊ ¢ Ìµ¤¥ ¨Ì ¶µ¤-
£µÉµ¢±¨ ± Ê¸É ´µ¢±¥ ¢ ¤¥É¥±Éµ·. �¤´ ±µ ¢ ¤ ²Ó´¥°Ï¥³ ¢¸É ² ¢µ¶·µ¸ µ ¤µ¶µ²´¨É¥²Ó´µ³
±µ´É·µ²¥ §  Ê¦¥ ¢±²¥¥´´Ò³¨ ¸É·µÊ ¸ Í¥²ÓÕ ¨Ì ¸¢µ¥¢·¥³¥´´µ° § ³¥´Ò ¶·¨ ´¥µ¡Ìµ¤¨³µ-
¸É¨, ÎÉµ ¢Ò§¢ ²µ ¢µ§¢· É ± ¶¥·¢µ³Ê ³¥Éµ¤Ê.

“¸É ´ ¢²¨¢ ¥³Ò¥ ¢ ¸É·Ê±ÉÊ·Ê ¸É·µÊ ¸µ¤¥·¦ É ¢±²¥¥´´Ò¥ ±µ´Í¥¢Ò¥ ¶² ¸É¨±µ¢Ò¥ Ô²¥-
³¥´ÉÒ ¸ ¢´ÊÉ·¥´´¨³ ¤¨ ³¥É·µ³ µ±µ²µ 4,2 ³³ ¤²Ö · ¸¶µ²µ¦¥´´ÒÌ Ê µ¤´¨Ì ±µ´Íµ¢ ¸É·µÊ
Ô²¥³¥´Éµ¢, ¨ · ¢´Ò³ 1,8 ³³ Å ¤²Ö · ¸¶µ²µ¦¥´´ÒÌ Ê ¤·Ê£¨Ì ±µ´Íµ¢. �É· ¦¥´´Ò° µÉ
µ¤´µ·µ¤´µ£µ Ô±· ´  ¸¢¥É ¶µ¶ ¤ ¥É Î¥·¥§ µÉ¢¥·¸É¨¥ ¤¨ ³¥É·µ³ 1,8 ³³ ¢ ¨¸¸²¥¤Ê¥³µ¥
¸É·µÊ, ¢´ÊÉ·¥´´¨° ¤¨ ³¥É· ±µÉµ·µ£µ · ¢¥´ 4,0 ³³. ‘ ¶·µÉ¨¢µ¶µ²µ¦´µ£µ ±µ´Í  ¸É·µÊ
Ê¸É ´µ¢²¥´  WEB-± ³¥·  ¸ ¤µ¶µ²´¨É¥²Ó´µ° µ¶É¨Î¥¸±µ° ¸¨¸É¥³µ°, µ¡¥¸¶¥Î¨¢ ÕÐ¥° £²Ê-
¡¨´Ê ·¥§±µ¸É¨ ´¥ ³¥´¥¥ ± 5 ¸³ µÉ´µ¸¨É¥²Ó´µ Í¥´É·  ¸É·µÊ. WEB-± ³¥·  Ë¨±¸¨·Ê¥É
¨ ¶¥·¥¤ ¥É ¢ �Š ¸¢¥Éµ¢µ¥ ¨§µ¡· ¦¥´¨¥ ¢ ¢¨¤¥ ´ ¡µ·  ±µ´Í¥´É·¨Î´ÒÌ ±µ²¥Í, ¸É¥¶¥´Ó
¨¸± ¦¥´¨Ö ±µÉµ·ÒÌ Ì · ±É¥·¨§Ê¥É ³¥·Ê ±·¨¢¨§´Ò ¸É·µÊ. �µ²ÊÎ¥´´Ò¥ µÉ ¢¸¥Ì ¸É·µÊ ¨§µ-
¡· ¦¥´¨Ö ¶·µ¸³ É·¨¢ ÕÉ¸Ö ¢ ¤ ²Ó´¥°Ï¥³ µ¶¥· Éµ·µ³. Š ¦¤µ¥ ¨§ ´¨Ì ¸· ¢´¨¢ ¥É¸Ö ¸
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�¨¸. 2. ‘É·Ê±ÉÊ·´ Ö ¸Ì¥³  ¡²µ±  Ê¶· ¢²¥´¨Ö: ƒ Å É ±Éµ¢Ò° £¥´¥· Éµ·; “1 Å Ê¸É·µ°¸É¢µ Ê¶· ¢²¥-

´¨Ö Ï £µ¢µ£µ ¤¢¨£ É¥²Ö; ’ Å É °³¥·; “2 Å Ê¸É·µ°¸É¢µ Ê¶· ¢²¥´¨Ö ¤¢¨£ É¥²Ö ± ·¥É±¨; ”1, ”2 Å

Ëµ·³¨·µ¢ É¥²¨ ¨³¶Ê²Ó¸µ¢; ‚–� Å ¢·¥³Ö-Í¨Ë·µ¢µ° ¶·¥µ¡· §µ¢ É¥²Ó; �ˆ’ Å ¡²µ± ¨§³¥·¥´¨Ö
Éµ±  c ¢Ò¸µ±µ¢µ²ÓÉ´Ò³ ¨¸ÉµÎ´¨±µ³; ˜„ Å Ï £µ¢Ò° ¤¢¨£ É¥²Ó; „Š Å ¤¢¨£ É¥²Ó ± ·¥É±¨; ‘‡ Å

¸Ì¥³  § ¶Ê¸± 

�¨¸. 3. ‚Ò¢µ¤¨³ Ö ´  Ô±· ´ ³µ´¨Éµ·  ¨´Ëµ·³ Í¨Ö, ¶µ§¢µ²ÖÕÐ Ö µ¶¥· Éµ·Ê ±² ¸¸¨Ë¨Í¨·µ¢ ÉÓ

¶·µ¢¥·¥´´Ò¥ ¸É·µÊ ¶µ ¨Ì ¶·Ö³µ²¨´¥°´µ¸É¨ ¨ ¸µ§¤ ¢ ÉÓ  ·Ì¨¢´Ò¥ ¶ ¶±¨
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·¥Ë¥·¥´¸´Ò³¨ ¨§µ¡· ¦¥´¨Ö³¨ µÉ ¸É·µÊ, ¨³¥ÕÐ¨Ì · §²¨Î´ÊÕ ±·¨¢¨§´Ê ¸ Ï £µ³ ¢ 5 ³±³
¢ ¤¨ ¶ §µ´¥ µÉ 0 ¤µ 300 ³±³ (·¨¸. 3). ˆ¸¶µ²Ó§ÊÕÉ¸Ö ¤¢  ´ ¡µ·  ·¥Ë¥·¥´¸´ÒÌ ¨§µ¡· ¦¥-
´¨°: ¢¥·Ì´¨° ·Ö¤ ¨§µ¡· ¦¥´¨° ¶µ²ÊÎ¥´ µÉ ¸É·µÊ ¸ ¨§³¥·¥´´µ° ¢¥²¨Î¨´µ° ¨Ì ±·¨¢¨§´Ò
¶µ¸²¥ ¶·µÌµ¦¤¥´¨Ö ¨³¨ ¢Éµ·µ£µ ÔÉ ¶  ¸¡µ·±¨, ´¨¦´¨° ·Ö¤ Å µÉ ¶·¨´Ê¤¨É¥²Ó´µ ¨§µ£´Ê-
Éµ° ¨¤¥ ²Ó´µ° ¸É·µÊ ¢ ¥¥ Í¥´É·¥ ´  § ¤ ´´ÊÕ ¢¥²¨Î¨´Ê. � ¸¶µ²µ¦¥´´Ò° ³¥¦¤Ê ´¨³¨ ·Ö¤
¸µ¤¥·¦¨É ±µ¶¨·µ¢ ´´µ¥ ¨§µ¡· ¦¥´¨¥ ¶·µ¢¥·Ö¥³µ° ¸É·µÊ.

�¶¥· Éµ· µ¶·¥¤¥²Ö¥É ¤²Ö ± ¦¤µ° ¸É·µÊ ¥¥ ± É¥£µ·¨Õ, ± ± �, ‚, ‘ ¨²¨ „, £¤¥ �
¸µµÉ¢¥É¸É¢Ê¥É ¸É·µÊ ¸ ±·¨¢¨§´µ° ³¥´¥¥ 200 ³±³, ‚ Å ³¥´¥¥ ¨²¨ ¡µ²¥¥ 200 ³±³, ‘ Å
¡µ²¥¥ 200, ´µ ³¥´¥¥ 300 ³±³, „ Å ¡µ²¥¥ 300 ³±³, ¸µµÉ¢¥É¸É¢¥´´µ. �µ¢Éµ·´Ò³ ¶·µ¸³µ-
É·µ³ ¸É·µÊ ± É¥£µ·¨¨ ‚ ¨Ì ¶¥·¥· ¸¶·¥¤¥²ÖÕÉ ¢ ± É¥£µ·¨Õ � ¨²¨ ‘. ‘É·µÊ ± É¥£µ·¨¨
„ ¶µ¤²¥¦ É ¡¥§Ê¸²µ¢´µ° § ³¥´¥. ’ ±¨³ µ¡· §µ³, ¸µ§¤ ´´µ¥ ¶·µ£· ³³´µ¥ µ¡¥¸¶¥Î¥´¨¥
¶µ§¢µ²Ö¥É µ¶¥· Éµ·Ê ¶µ¸²¥¤µ¢ É¥²Ó´µ ¢Ò¢µ¤¨ÉÓ ´  Ô±· ´ ³µ´¨Éµ·  § ¶¨¸ ´´Ò¥ ¸¢¥Éµ¢Ò¥
¨§µ¡· ¦¥´¨Ö µÉ ¢¸¥Ì ¸É·µÊ ¸²µÖ, ±² ¸¸¨Ë¨Í¨·µ¢ ÉÓ ¨Ì ¶µ Ê¸É ´µ¢²¥´´Ò³ ± É¥£µ·¨Ö³ ¨
¶·¥¤¸É ¢²ÖÉÓ ¸É É¨¸É¨Î¥¸±ÊÕ ¨´Ëµ·³ Í¨Õ. „²Ö ± ¦¤µ° ¶·µ¢¥·¥´´µ° ¸É·Ê±ÉÊ·Ò ¸µ§¤ -
¥É¸Ö ¶ ¶±  ¸ Ë °² ³¨ ¨§µ¡· ¦¥´¨°.

1.3. �·µ¢¥·±  ¸É·µÊ ´  Ô²¥±É·¨Î¥¸±ÊÕ ¨§µ²¨·µ¢ ´´µ¸ÉÓ. �·¨±²¥¨¢ ¥³Ò¥ ¤²Ö ³¥-
Ì ´¨Î¥¸±µ£µ Ê¸¨²¥´¨Ö ¸É·µÊ ´  ¶¥·¢µ³ ÔÉ ¶¥ ¨Ì ¨§£µÉµ¢²¥´¨Ö ¶·µ¤µ²Ó´Ò¥ ± ·¡µ´µ¢Ò¥
´¨É¨ ¸µ¸ÉµÖÉ ¨§ ³´µ¦¥¸É¢  ¢µ²µ±µ´ ¤¨ ³¥É·µ³ 8 ³±³. ‚ ¸²ÊÎ ¥ ¶µ¢·¥¦¤¥´¨Ö µÉ¤¥²Ó´ÒÌ
¢µ²µ±µ´ ¢µ§³µ¦´µ ¸µ¥¤¨´¥´¨¥ ¨Ì ± ± ¸ Ê£²¥¶² ¸É¨±µ¢Ò³ ±µ²ÓÍµ³, É ± ¨ ¸ ¶µ¢¥·Ì´µ¸ÉÓÕ
¸µ¸¥¤´¥° ¸É·µÊ. „²Ö Ê¸É· ´¥´¨Ö ¶µ¤µ¡´ÒÌ ¸¨ÉÊ Í¨° ¸µ§¤ ´µ ¨§³¥·¨É¥²Ó´µ¥ Ê¸É·µ°¸É¢µ
(�ˆ’), ¶µ§¢µ²ÖÕÐ¥¥ ¨§³¥·ÖÉÓ Éµ±¨ ¢ ´ ´µ ³¶¥·´µ³ ¤¨ ¶ §µ´¥.

�¨¸. 4. ‘Ì¥³  ¶µ¤±²ÕÎ¥´¨Ö ¨§³¥·¨É¥²Ó´ÒÌ ±µ´É ±Éµ¢ ± ¸É·µÊ ¤²Ö ¨§³¥·¥´¨Ö Éµ±  ³¥¦¤Ê ´¨³: 1,
2, 3 Å ¸É·µÊ; �, ‚, ‘, D Å ¶·Ê¦¨´´Ò¥ ±µ´É ±ÉÒ; � Å ·¥²¥
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�¤´µ¢·¥³¥´´µ ¸ § ¶¨¸ÓÕ ¢ �Š ¨§µ¡· ¦¥´¨Ö µÉ ¶·µ¢¥·Ö¥³µ° ´  ¶·Ö³µ²¨´¥°´µ¸ÉÓ
¸É·µÊ ¶·µ¢µ¤¨É¸Ö ¶·µ¢¥·±  · ¸¶µ²µ¦¥´´µ° ´  ´¥±µÉµ·µ³ · ¸¸ÉµÖ´¨¨ ¸§ ¤¨ ¸É·µÊ ´  ¨§µ-
²¨·µ¢ ´´µ¸ÉÓ ¥¥ µÉ ¸µ¸¥¤´¨Ì Ô²¥³¥´Éµ¢. ‘ ¶µ³µÐÓÕ Ï £µ¢µ£µ ¤¢¨£ É¥²Ö µ¡¥¸¶¥Î¨¢ ¥É¸Ö
¶µ¤±²ÕÎ¥´¨¥ ¶·Ê¦¨´´ÒÌ ±µ´É ±Éµ¢ ± É·¥³ ¸µ¸¥¤´¨³ ¸É·µÊ, ¢±²¥¥´´Ò³ ¢ ¸µ¡¨· ¥³ÊÕ
¸É·Ê±ÉÊ·Ê ¸²µÖ (·¨¸. 4). �·¨ ÔÉµ³ Î¥·¥§ µ£· ´¨Î¨¢ ÕÐ¨° ·¥§¨¸Éµ· (1 ƒ�³) ´  ¶µ¢¥·Ì-
´µ¸ÉÓ Í¥´É· ²Ó´µ° ¸É·µÊ ¶µ¤ ¥É¸Ö ´ ¶·Ö¦¥´¨¥ ¢¥²¨Î¨´µ° 1 ±‚. �µ¢¥·Ì´µ¸É¨ cµ¸¥¤´¨Ì
¤¢ÊÌ ¸É·µÊ ´ Ìµ¤ÖÉ¸Ö ¶·¨ ÔÉµ³ ¶µ¤ ¶µÉ¥´Í¨ ²µ³ §¥³²¨. Š· É±µ¢·¥³¥´´µ¥ ¸· ¡ ÉÒ¢ ´¨¥
·¥²¥ (�) ¢Ò§Ò¢ ¥É ·¥£¨¸É· Í¨Õ Éµ±  ¢¥²¨Î¨´µ° µ±µ²µ 1 ³±�, ÎÉµ Ê± §Ò¢ ¥É ´  ´ ²¨Î¨¥
Ìµ·µÏ¥£µ ¸µ¥¤¨´¥´¨Ö ¶·Ê¦¨´´µ£µ ±µ´É ±É  ‚ ¸ ¶µ¢¥·Ì´µ¸ÉÓÕ Í¥´É· ²Ó´µ° ¸É·µÊ. �·¨
µÉ¸ÊÉ¸É¢¨¨ Éµ±  ¸ ¢¥²¨Î¨´µ° ¡µ²¥¥ § ¤ ´´µ£µ ¶µ·µ£  ¶·µ¨¸Ìµ¤¨É µÉ±²ÕÎ¥´¨¥ ±µ´É ±Éµ¢
�, ‚, ‘, D µÉ ¸É·µÊ ¨ ± ·¥É±  ¶¥·¥³¥Ð ¥É¸Ö ± ¸²¥¤ÊÕÐ¥° ¸É·µÊ. �·¨ ´ ²¨Î¨¨ Éµ±  ¢ÒÏ¥
¶µ·µ£µ¢µ£µ §´ Î¥´¨Ö (200 ´�) ¢Ò· ¡ ÉÒ¢ ¥É¸Ö ¸¨£´ ² ®‘Éµ¶¯. � §·¥Ï¥´¨¥ ´  ¤ ²Ó´¥°Ï¥¥
¶¥·¥³¥Ð¥´¨¥ § ¤ ¥É¸Ö µ¶¥· Éµ·µ³ ¶µ¸²¥ Ê¸É· ´¥´¨Ö ¨³ ·¥§¨¸É¨¢´µ£µ ¸µ¥¤¨´¥´¨Ö. �·¨-
Î¨´µ° ¶²µÌµ£µ ¸µ¥¤¨´¥´¨Ö ±µ´É ±Éµ¢ ¸ ·¥§¨¸É¨¢´µ° ¶µ¢¥·Ì´µ¸ÉÓÕ ¸É·µÊ ³µ¦¥É Ö¢²ÖÉÓ¸Ö
´ ²¨Î¨¥ ´  ¶µ¢¥·Ì´µ¸É¨ ¨§µ²ÖÍ¨µ´´µ£µ ¸²µÖ, µ¡· §µ¢ ´´µ£µ ¶·¨ ¢Ò¶µ²´¥´¨¨ ¶¥·¢µ£µ
ÔÉ ¶ . �·µ¢¥·±µ° ± Î¥¸É¢  ¸µ¥¤¨´¥´¨° ¸µ ¸É·µÊ ¶·Ê¦¨´´ÒÌ ±µ´É ±Éµ¢ � ¨ ‘ ¸²Ê¦ É
¨§³¥·¥´¨Ö, ¢Ò¶µ²´Ö¥³Ò¥ ¸ ¶·¥¤Ò¤ÊÐ¥° ¨ ¶µ¸²¥¤ÊÕÐ¥° ¸É·µÊ, ¸µµÉ¢¥É¸É¢¥´´µ.

‡�Š‹�—…�ˆ…

‘µ§¤ ´´ Ö  ¶¶ · ÉÊ·  ¶µ§¢µ²Ö¥É ¢ ¥¤¨´µ³ Í¨±²¥ ¨§³¥·¥´¨° ¶µ²ÊÎ ÉÓ ¨´Ëµ·³ Í¨Õ µ
¶·Ö³µ²¨´¥°´µ¸É¨ Éµ´±µ¸É¥´´ÒÌ ¤·¥°Ëµ¢ÒÌ É·Ê¡µ± ¤²¨´µ° µ±µ²µ 50 ¸³ ¨ ¶·µ¢¥·ÖÉÓ ¨Ì
Ô²¥±É·¨Î¥¸±ÊÕ ¨§µ²¨·µ¢ ´´µ¸ÉÓ ¤·Ê£ µÉ ¤·Ê£ . 	¥µ¡Ìµ¤¨³µ¸ÉÓ ÔÉ¨Ì ¨§³¥·¥´¨° ¶µ¤É¢¥·-
¦¤ ¥É¸Ö ´ ²¨Î¨¥³ ´¥¡µ²ÓÏµ£µ ±µ²¨Î¥¸É¢  ¶·µ¡²¥³´ÒÌ ¸É·µÊ ¢ ± ¦¤µ³ ¸²µ¥. Šµ´É ±É´Ò¥
¶·Ê¦¨´Ò ¢µ§¤¥°¸É¢ÊÕÉ ´  ¸É·µÊ ¸ ¸¨²µ° 3,5 £, ÎÉµ µ¡¥¸¶¥Î¨¢ ¥É ¸µÌ· ´´µ¸ÉÓ ¶µ¢¥·Ì´µ-
¸É¨ ¸É·µÊ ¶·¨ ³´µ£µ±· É´ÒÌ ¨§³¥·¥´¨ÖÌ. �¡Ð¥¥ ¨§³¥·¨É¥²Ó´µ¥ ¢·¥³Ö ¸µ¸É ¢²Ö¥É 9 ¸ ´ 
¸É·µÊ.
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