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�³ £²μ¡¥²¨ �.‘. ¨ ¤·. „13-2005-190
“¸É·μ°¸É¢μ ‘Š‹“‘’ ¤²Ö ¢Ò¸μ±μÉμÎ´μ£μ ¸±²¥¨¢ ´¨Ö Œ		Š

�¶¨¸ ´μ Ê¸É·μ°¸É¢μ ‘Š‹“‘’ ¤²Ö ¸±²¥¨¢ ´¨Ö ¢Ò¸μ±μÉμÎ´ÒÌ ¶²μ¸±μ¶ · ²²¥²Ó´ÒÌ
 ´μ¤´ÒÌ, ± Éμ¤´ÒÌ ¨ · §¤¥²ÖÕÐ¨Ì ¶² ´μ± ¨²¨ ¦¥ Í¥²Ó´ÒÌ · ³ Œ		Š,   É ±¦¥ ¶²μ¸±¨Ì
± Éμ¤´ÒÌ ¶μ¢¥·Ì´μ¸É¥° ¢ Éμ³ ¸²ÊÎ ¥, ±μ£¤  ¢ ± Î¥¸É¢¥ ± Éμ¤  ¨¸¶μ²Ó§Ê¥É¸Ö Ëμ²Ó£¨·μ-
¢ ´´Ò° ¸É¥§ ²¨É ¨²¨ ¸É¥±²μÉ¥±¸Éμ²¨É ¡μ²ÓÏμ° ¶²μÐ ¤¨, ´ ¶·¨³¥·, ¤²Ö CSC-± ³¥·. ‚
μÉ²¨Î¨¥ μÉ μ¡ÒÎ´μ£μ ¸±²¥¨¢ ´¨Ö, ¢ ´¥³ ¸μ¢¥·Ï¥´´μ μÉ¸ÊÉ¸É¢Ê¥É ¶·¨¦¨³ ¸±²¥¨¢ ¥³ÒÌ
§ £μÉμ¢μ± ¤·Ê£ ± ¤·Ê£Ê. ‘Š‹“‘’ ¶μ§¢μ²Ö¥É ¨§£μÉμ¢¨ÉÓ ÉμÎ´Ò¥ ¨§¤¥²¨Ö ¢ ² ¡μ· Éμ·´ÒÌ
Ê¸²μ¢¨ÖÌ ¡¥§ ¶·¥¤¢ ·¨É¥²Ó´μ° ³¥Ì ´¨Î¥¸±μ° μ¡· ¡μÉ±¨ ¥£μ ¸μ¸É ¢´ÒÌ Î ¸É¥° ¨ ¶μ²Ê-
Î¨ÉÓ ¢Ò¸μ±μÉμÎ´μ¥ ¨§¤¥²¨¥ ¶· ±É¨Î¥¸±¨ ²Õ¡μ° ¶²μÐ ¤¨ ¸ ¶²μ¸±μ¶ · ²²¥²Ó´μ¸ÉÓÕ ¨²¨
¶²μ¸±μ¸É´μ¸ÉÓÕ μÉ ±0,030 ¤μ ±0,006 ³³ ¶·¨ ¨¸¶μ²Ó§μ¢ ´¨¨ ´¥± ²¨¡·μ¢ ´´μ£μ ²¨¸Éμ-
¢μ£μ ¸É¥±²μÉ¥±¸Éμ²¨É , ¸É¥§ ²¨É  ¨ ¤·Ê£¨Ì £¨¡±¨Ì ³ É¥·¨ ²μ¢ ¸ ¤μ¶Ê¸±μ³ ¶μ Éμ²Ð¨´¥
±0,20Ä0,5 ³³ ¨²¨ ÌÊ¦¥.

�  ¸ ³μ³ ¡μ²ÓÏμ³ ¨§ ¸ÊÐ¥¸É¢ÊÕÐ¨Ì Ê¸É·μ°¸É¢ ¡Ò²μ ¨§£μÉμ¢²¥´μ ¨§¤¥²¨¥ ¤²¨´μ°
2,4 ³ ¨ ¸¥Î¥´¨¥³ 250×6 ³³ ¶·¨ ¶²μ¸±μ¶ · ²²¥²Ó´μ¸É¨ 6±0,015 ³³ (³ ±¸¨³ ²Ó´μ¥ μÉ-
±²μ´¥´¨¥). ‚¢¨¤Ê Éμ£μ, ÎÉμ ¢ É¥Ì´μ²μ£¨Î¥¸±μ³ Í¨±²¥ ¶μ²´μ¸ÉÓÕ ¨¸±²ÕÎ¥´  ³¥Ì ´¨Î¥¸± Ö
μ¡· ¡μÉ±  § £μÉμ¢μ± ¶μ Éμ²Ð¨´¥ ¨²¨ ¶·¨³¥´¥´¨¥ ÉμÎ´ÒÌ § £μÉμ¢μ±, ¶·μÍ¥¸¸ ¶·μ¨§¢μ¤-
¸É¢  Ê¶·μÐ ¥É¸Ö ¨ ¸ÊÐ¥¸É¢¥´´μ Ê¤¥Ï¥¢²Ö¥É¸Ö, μ¸μ¡¥´´μ ¶·¨ ³ ¸¸μ¢μ³ ¶·μ¨§¢μ¤¸É¢¥.

� ¡μÉ  ¢Ò¶μ²´¥´  ¢ ‹ ¡μ· Éμ·¨¨ Ë¨§¨±¨ Î ¸É¨Í �ˆŸˆ ¨ ˆ”‚�ˆ ’ƒ“, ’¡¨²¨¸¨.

	·¥¶·¨´É �¡Ñ¥¤¨´¥´´μ£μ ¨´¸É¨ÉÊÉ  Ö¤¥·´ÒÌ ¨¸¸²¥¤μ¢ ´¨°. „Ê¡´ , 2005

Amaglobeli N. S. et al. „13-2005-190
SKLUST Device for High-Precision Gluing of MWPC

The SKLUST device has been created for gluing precision plane-parallel anode, cathode
or spacer bars and integral anode and cathode frames of the MWPCs or 
at surfaces of the
large area cathode planes for them in the case that thin copper clad stesalit or glass-cloth-base
laminate is used as the cathode, for example, for the CSC chambers. In contrast to usual
gluing, in this device the glued components are not pressed to each other.

SKLUST allows making high precision products in laboratory conditions without prelim-
inarily machining its components and receiving a precision article practically for any area at
the plane parallelism from ± 0.030 up to ± 0.006 mm using a non-calibrated sheet of the
foiled (or unfoiled) stesalit, glass-cloth-base laminate or other 
exible materials to a tolerance
for the thickness ± 0.2Ä0.5 mm or worse.

On the biggest of the existing device it is possible to fabricate an article with the maximal
sizes 2400×250 mm2 at the thickness accuracy (6 ± 0.015) mm (maximum deviation).

Whereas in the technological cycle machining of blanks to the thickness or application of
exact blanks are completely excluded, the manufacturing process becomes simpler, and the
price of the articles essentially reduces, especially for mass production.

The investigation has been performed at the Laboratory of Particle Physics, JINR, and

IHEPI TSU, Tbilisi.

Preprint of the Joint Institute for Nuclear Research. Dubna, 2005
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•μ·μÏμ ¨§¢¥¸É´μ, ÎÉμ ¤²Ö ÔËË¥±É¨¢´μ° · ¡μÉÒ ¢¸¥£μ ³´μ£μμ¡· §¨Ö ¶·μ-
¢μ²μÎ´ÒÌ ¤¥É¥±Éμ·μ¢ · §´ÒÌ É¨¶μ¢ ´¥μ¡Ìμ¤¨³μ Ìμ·μÏ¥¥ ¸μ¢¶ ¤¥´¨¥ ¨Ì · ¸-
Î¥É´μ° £¥μ³¥É·¨Î¥¸±μ° ±μ´Ë¨£Ê· Í¨¨ ¸ ±μ´Ë¨£Ê· Í¨¥° ·¥ ²Ó´μ ¨§£μÉμ¢²¥´-
´ÒÌ ± ³¥·. � ·Ö¤Ê ¸ μ¤´μ·μ¤´μ¸ÉÓÕ ´ ÉÖ¦¥´¨Ö ¶·μ¢μ²μ± ¨ ÉμÎ´μ° ¢Ò¤¥·¦-
±μ° Ï £  ³¥¦¤Ê ´¨³¨ ¶²μ¸±μ¶ · ²²¥²Ó´μ¸ÉÓ  ´μ¤´ÒÌ ¨ ± Éμ¤´ÒÌ ¶μ¢¥·Ì´μ-
¸É¥° É ±¦¥ μ¤´μ ¨§ £² ¢´ÒÌ Ê¸²μ¢¨° ¤²Ö ¶μ²ÊÎ¥´¨Ö μ¤´μ·μ¤´μ¸É¨ Ô²¥±É·¨-
Î¥¸±μ£μ ¶μ²Ö μÉ ¶·μ¢μ²μ±¨ ± ¶·μ¢μ²μ±¥ ¶μ ¢¸¥³Ê ÎÊ¢¸É¢¨É¥²Ó´μ³Ê μ¡Ñ¥³Ê
± ³¥·Ò ¨, ± ± ¸²¥¤¸É¢¨¥, μ¤´μ·μ¤´μ¸É¨ £ §μ¢μ£μ Ê¸¨²¥´¨Ö ¨ ÔËË¥±É¨¢´μ-
¸É¨ ± ¦¤μ° ¸¨£´ ²Ó´μ° ¶·μ¢μ²μ±¨. „²Ö ¢Ò¶μ²´¥´¨Ö ÔÉμ£μ Ê¸²μ¢¨Ö μ¡ÒÎ´μ
¨¸¶μ²Ó§ÊÕÉ¸Ö ¤μ·μ£¨¥, ³¥Ì ´¨Î¥¸±¨ ¢Ò¸μ±μÉμÎ´μ μ¡· ¡μÉ ´´Ò¥  ´μ¤´Ò¥ ¨
± Éμ¤´Ò¥ ¶¥Î É´Ò¥ ¶² ÉÒ ¨ ¶² ´±¨, ±μÉμ·Ò¥ § É¥³ ¸±²¥¨¢ ÕÉ¸Ö ¶μ¤ ¤ ¢²¥-
´¨¥³ ¢ ¢¨¤¥  ´μ¤´ÒÌ ¨²¨ ± Éμ¤´ÒÌ ¶²μ¸±μ¸É¥° ¨ · §¤¥²ÖÕÐ¨Ì ¨Ì ¶² ´μ±.
…¸²¨ ¶·¨ ÔÉμ³ É·¥¡Ê¥É¸Ö ¸±²¥¨¢ ÉÓ ¶μ¢¥·Ì´μ¸É¨, ¸μ¸É ¢²¥´´Ò¥ ¨§ ´¥¸±μ²Ó±¨Ì
¶¥Î É´ÒÌ ¶² É, ¨Ì ¸μ¸ÉÒ±μ¢±  ´  · ³ Ì ± ³¥·Ò ¡¥§ μ¡· §μ¢ ´¨Ö ¸ÉÊ¶¥´¥± Å
¤μ¸É ÉμÎ´μ ¸²μ¦´ Ö § ¤ Î .

‚ · ¡μÉ¥ [1] ¶·¨¢¥¤¥´ μ·¨£¨´ ²Ó´Ò° ¸¶μ¸μ¡ ¶μ²ÊÎ¥´¨Ö ÉμÎ´ÒÌ ¶·μ¢μ-
²μÎ´ÒÌ  ´μ¤´ÒÌ ¨ ± Éμ¤´ÒÌ ¶μ¢¥·Ì´μ¸É¥°, ±μÉμ·Ò° μ¡Ìμ¤¨É ÔÉÊ ¶·μ¡²¥³Ê,
´μ ¶·¨ ¨¸¶μ²Ó§μ¢ ´¨¨ É· ¤¨Í¨μ´´μ° · ³μÎ´μ° ±μ´¸É·Ê±Í¨¨ ± ³¥· ¨ ¶·¨
¸μ§¤ ´¨¨ Ëμ²Ó£¨·μ¢ ´´ÒÌ ± Éμ¤´ÒÌ ¶²μ¸±μ¸É¥° ¨§ ²¨¸Éμ¢μ£μ ³ É¥·¨ ²  ¥£μ
´¥¢μ§³μ¦´μ ¨¸¶μ²Ó§μ¢ ÉÓ.

	·¥¤²μ¦¥´´μ¥ ¢ ´ Ï¥° · ¡μÉ¥ ¸±²¥¨¢ ÕÐ¥¥ Ê¸É·μ°¸É¢μ (‘Š‹“‘’) ¶·¥¤-
´ §´ Î¥´μ ¤²Ö ¸±²¥¨¢ ´¨Ö ¢Ò¸μ±μÉμÎ´ÒÌ ¶²μ¸±μ¶ · ²²¥²Ó´ÒÌ  ´μ¤´ÒÌ, ± -
Éμ¤´ÒÌ ¨ · §¤¥²ÖÕÐ¨Ì ¶² ´μ± ¨²¨ ¦¥ Í¥²Ó´ÒÌ · ³ Œ		Š. …£μ ³μ¦´μ
¶·¨³¥´¨ÉÓ É ±¦¥ ¤²Ö ¸μ§¤ ´¨Ö ¶²μ¸±¨Ì ± Éμ¤´ÒÌ ¶μ¢¥·Ì´μ¸É¥° ¡μ²ÓÏμ° ¶²μ-
Ð ¤¨, ±μ£¤  ¢ ± Î¥¸É¢¥ ± Éμ¤  ¸²Ê¦¨É Éμ´±¨° Ëμ²Ó£¨·μ¢ ´´Ò° ¸É¥±²μÉ¥±¸Éμ-
²¨É ¨²¨ ¸É¥§ ²¨É (¢ Éμ³ Î¨¸²¥ ¨ ¸μ ¸É·¨¶ ³¨, ´ ¶·¨³¥·, ¤²Ö CSC-± ³¥·). ‚
§ ¢¨¸¨³μ¸É¨ μÉ ¦¥² ¥³μ° Éμ²Ð¨´Ò ¨§¤¥²¨Ö ´  Ê¸É ´μ¢±¥ ³μ¦´μ μ¸ÊÐ¥¸É¢¨ÉÓ
¤¢ÊÌ¸²μ°´ÊÕ ¸±²¥°±Ê ¨²¨ ¦¥, ¢ ¤·Ê£¨Ì ¸²ÊÎ ÖÌ, ³¥¦¤Ê ¸²μÖ³¨ ¶·μ²μ¦¨ÉÓ ³¥-
É ²², ¸μÉμ¢ÊÕ ±μ´¸É·Ê±Í¨Õ ¨²¨ ¤·Ê£μ° ³ É¥·¨ ² ¢ ¢¨¤¥ ´¥¸ÊÐ¥° ±μ´¸É·Ê±Í¨¨
¨²¨ ¶·μ¸Éμ § ¶μ²´¨É¥²Ö.

�Î¥´Ó Ê¤μ¡´μ ¶·¨³¥´¥´¨¥ ‘Š‹“‘’ ¢ ¸²ÊÎ ¥ ´ ±²¥¨¢ ´¨Ö ¶¥Î É´ÒÌ ¶² É
¸ ·¨¸Ê´±μ³ ´  μ¸´μ¢Ê, ¢¢¨¤Ê ¸²μ¦´μ¸É¨ ¨Ì ÉμÎ´μ° ³¥Ì ´¨Î¥¸±μ° μ¡· ¡μÉ±¨.
�¸μ¡¥´´μ ¢ É¥Ì ¸²ÊÎ ÖÌ, ±μ£¤  · ¡μÎ Ö ¶μ¢¥·Ì´μ¸ÉÓ  ´μ¤  ¨²¨ ± Éμ¤  ¸μ-
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¸É ¢²¥´  ¨§ ´¥¸±μ²Ó±¨Ì ¶¥Î É´ÒÌ ¶² É, É ± ± ± ¶·¨ μ¡ÒÎ´μ° ¸±²¥°±¥ ´  ¨Ì
¸ÉÒ± Ì ¶μÎÉ¨ ¢¸¥£¤  μ¡· §Ê¥É¸Ö ¸ÉÊ¶¥´Ó± .

“¸É·μ°¸É¢μ ³μ¦´μ ¶·¨³¥´¨ÉÓ ¨ ¢ ²Õ¡ÒÌ ¤·Ê£¨Ì ¸²ÊÎ ÖÌ, ±μ£¤  ´¥μ¡Ìμ-
¤¨³μ ¶μ²ÊÎ¥´¨¥ ¢Ò¸μ±μÉμÎ´ÒÌ ¨§¤¥²¨° ¡μ²ÓÏμ° ¤²¨´Ò ¨²¨ ¡μ²ÓÏμ° ¶²μ-
Ð ¤¨. ‚¢¨¤Ê Éμ£μ, ÎÉμ ´¥ É·¥¡Ê¥É¸Ö ¶·¥¤¢ ·¨É¥²Ó´ Ö ¢Ò¸μ±μÉμÎ´ Ö ³¥Ì ´¨Î¥-
¸± Ö μ¡· ¡μÉ±  Î ¸É¥° ¨§¤¥²¨Ö, ¶·μ¨§¢μ¤¸É¢¥´´Ò° ¶·μÍ¥¸¸ ¸É ´μ¢¨É¸Ö ¶·μÐ¥
¨ ¥£μ ¸Éμ¨³μ¸ÉÓ ¸ÊÐ¥¸É¢¥´´μ Ê³¥´ÓÏ ¥É¸Ö, ÎÉμ μ¸μ¡¥´´μ ¢ ¦´μ ¶·¨ ³ ¸¸μ¢μ³
¶·μ¨§¢μ¤¸É¢¥. �É³¥É¨³, ÎÉμ ¶μ²ÊÎ ¥³ Ö ´  Ê¸É ´μ¢±¥ ÉμÎ´μ¸ÉÓ ¶· ±É¨Î¥¸±¨
´¥ § ¢¨¸¨É μÉ · §³¥·μ¢ ¨§¤¥²¨Ö.

’ ±¨³ μ¡· §μ³, ¸±²¥¨¢ ÕÐ¥¥ Ê¸É·μ°¸É¢μ ‘Š‹“‘’ ¶μ§¢μ²Ö¥É ¸μ§¤ ¢ ÉÓ ¢
² ¡μ· Éμ·´ÒÌ Ê¸²μ¢¨ÖÌ ¢Ò¸μ±μÉμÎ´Ò¥, ¤²¨´´Ò¥ ¶²μ¸±μ¶ · ²²¥²Ó´Ò¥ ¶² ´±¨
¨ ¶μ¢¥·Ì´μ¸É¨ ¡μ²ÓÏμ° ¶²μÐ ¤¨ ¨§ ´¥ÉμÎ´ÒÌ § £μÉμ¢μ± ¡¥§ ¨Ì ¶·¥¤¢ ·¨É¥²Ó-
´μ° ³¥Ì ´¨Î¥¸±μ° μ¡· ¡μÉ±¨. ˆ³¥Ö ¢ ² ¡μ· Éμ·¨¨ ‘Š‹“‘’, ¶·¨ ¢μ§´¨±´μ-
¢¥´¨¨ ´¥μ¡Ìμ¤¨³μ¸É¨ ´  ´¥³ ³μ¦´μ ¡Ò¸É·μ ¨§£μÉμ¢¨ÉÓ μ¶ÒÉ´Ò¥ Ô±§¥³¶²Ö·Ò
Î ¸É¥° Œ		Š ²Õ¡μ° Ëμ·³Ò ¨ Éμ²Ð¨´Ò. ˆ³¥¥É¸Ö ¡μ²¥¥ Î¥³ 15-²¥É´¨° μ¶ÒÉ
Ô±¸¶²Ê É Í¨¨ Ê¸É·μ°¸É¢ .

‡¤¥¸Ó ³Ò ±· É±μ μ¶¨Ï¥³ ¶·¨´Í¨¶ · ¡μÉÒ Ê¸É·μ°¸É¢  [2], ¶ÊÉ¨ ¥£μ ¶· ±-
É¨Î¥¸±μ£μ ¨¸¶μ²Ó§μ¢ ´¨Ö ¢ ´¥¸±μ²Ó±¨Ì ¢ ·¨ ´É Ì ¨ ¶·¨¢¥¤¥³ ¶μ²ÊÎ¥´´Ò¥ ¶·¨
ÔÉμ³ ÉμÎ´μ¸É¨ ¨§¤¥²¨° ¶·¨ · §´ÒÌ ¨Ì ¤²¨´ Ì ¨²¨ ¶²μÐ ¤ÖÌ.

��ˆ�–ˆ� ����’›

‘Š‹“‘’ ¨³¥¥É μ¤´μ ¸ÊÐ¥¸É¢¥´´μ¥ μÉ²¨Î¨¥ μÉ μ¡ÒÎ´ÒÌ ¸±²¥¨¢ ÕÐ¨Ì
Ê¸É·μ°¸É¢, ±μÉμ·Ò¥ ¨¸¶μ²Ó§ÊÕÉ ¶·¨ ¸±²¥°±¥ ¶·¨¦¨³ ¸μ¸É ¢´ÒÌ Î ¸É¥° ¨§-
¤¥²¨Ö ¤·Ê£ ± ¤·Ê£Ê. ‚ ´ Ï¥³ ¸²ÊÎ ¥ ¶·¨¦¨³ ¸±²¥¨¢ ¥³ÒÌ § £μÉμ¢μ± ¤·Ê£ ±
¤·Ê£Ê ¶μ²´μ¸ÉÓÕ μÉ¸ÊÉ¸É¢Ê¥É.

�  ·¨¸. 1 ¶μ± § ´ μ¡Ð¨° ¢¨¤ Ê¸É·μ°¸É¢  ¨ ¥£μ ¶μ¶¥·¥Î´Ò° · §·¥§. “¸É·μ°-
¸É¢μ ¤²Ö ¸±²¥¨¢ ´¨Ö ¸μ¤¥·¦¨É ¢¥·Ì´ÕÕ 1 ¨ ´¨¦´ÕÕ 2 ³¥É ²²¨Î¥¸±¨¥ ¶²¨ÉÒ,
¨³¥ÕÐ¨¥ Ï²¨Ëμ¢ ´´Ò¥ ¶μ¢¥·Ì´μ¸É¨ ¸ · ¢´μ³¥·´μ · ¸¶·¥¤¥²¥´´Ò³¨ ´  ´¨Ì
¸±¢μ§´Ò³¨ μÉ¢¥·¸É¨Ö³¨ 3. ‘ ¤·Ê£μ° ¸Éμ·μ´Ò μÉ¢¥·¸É¨Ö ¢ÒÌμ¤ÖÉ ¢ ¶μ²Ò¥
ÖÎ¥¨¸ÉÒ¥ μ¡Ñ¥³Ò ¶²¨É 4. �É¨ μ¡Ñ¥³Ò ¸μ ¸¢μ¥° ¸Éμ·μ´Ò ¸μ¥¤¨´¥´Ò ¸ μÉ± Î¨-
¢ ¥³Ò³ Ëμ·¢ ±ÊÊ³´Ò³ ¸μ¸Ê¤μ³, ´¥ ¶μ± § ´´Ò³ ´  ·¨¸Ê´±¥. —¥·¥§ ¸±¢μ§´Ò¥
μÉ¢¥·¸É¨Ö ¢ ±ÊÊ³ ¶μ§¢μ²Ö¥É ¶·¨¸ ¸Ò¢ ÉÓ ± ¶²¨É ³ £¨¡±¨¥ § £μÉμ¢±¨. Œ¥¦¤Ê
¢¥·Ì´¥° ¨ ´¨¦´¥° ¶²¨É ³¨ ¶μ ¶¥·¨³¥É·Ê · ¸¶μ² £ ÕÉ¸Ö · §¤¥²ÖÕÐ¨¥ ¨Ì
±μ²ÓÍ . ’μ²Ð¨´  ÔÉ¨Ì ±μ²¥Í · ¢´  Éμ²Ð¨´¥ ¸±²¥¨¢ ¥³μ£μ ¨§¤¥²¨Ö, ¨ μ´¨
É ±¦¥ ¨§£μÉμ¢²¥´Ò ¸ ¢Ò¸μ±μ° ÉμÎ´μ¸ÉÓÕ. ‚ ³¥¸É Ì · ¸¶μ²μ¦¥´¨Ö ±μ²¥Í ¶μ-
¢¥·Ì´μ¸É¨ ¶²¨É ¶·¨¦¨³ ÕÉ¸Ö ± ´¨³ Ï¶¨²Ó± ³¨ ¨ £ °± ³¨ Î¥·¥§ ¸±¢μ§´Ò¥
μÉ¢¥·¸É¨Ö, · ¸¶μ²μ¦¥´´Ò¥ ´  · ¢´ÒÌ · ¸¸ÉμÖ´¨ÖÌ ¶μ ¶¥·¨³¥É·Ê ¶²¨É. ’ -
± Ö ±μ´¸É·Ê±Í¨Ö μ¡¥¸¶¥Î¨¢ ¥É ¸É·μ£ÊÕ ¶ · ²²¥²Ó´μ¸ÉÓ ¶μ¢¥·Ì´μ¸É¥° ¶²¨É ¨
¶·¨ ¶μ¤ Î¥ ¢ ±ÊÊ³  ¶μ§¢μ²Ö¥É ¸ ¢Ò¸μ±μ° ÉμÎ´μ¸ÉÓÕ · ¸¶· ¢¨ÉÓ ¶μ¢¥·Ì´μ¸É¨
¶·¨¸ ¸Ò¢ ¥³ÒÌ ± ´¨³ £¨¡±¨Ì ´ ·Ê¦´ÒÌ Î ¸É¥° ¨§¤¥²¨Ö. ˆ³¥´´μ ¢¢¨¤Ê ÔÉμ£μ
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�¨¸. 1. �¡Ð¨° ¢¨¤ Ê¸É·μ°¸É¢  ‘Š‹“‘’ ¨ ¥£μ ¶μ¶¥·¥Î´Ò° · §·¥§: ¢¥·Ì´ÖÖ ¨ ´¨¦´ÖÖ
¸É ²Ó´Ò¥ ¶²¨ÉÒ (1 ¨ 2); ¸±¢μ§´Ò¥ μÉ¢¥·¸É¨Ö (3); ¢ ±ÊÊ³´Ò¥ μ¡Ñ¥³Ò (4); ¶ É·Ê¡±¨,
¸μ¥¤¨´ÖÕÐ¨¥ ÔÉ¨ μ¡Ñ¥³Ò ¸ Ëμ·¡ ²²μ´μ³ (5); ÉμÎ´Ò¥ ±μ²ÓÍ , · §¤¥²ÖÕÐ¨¥ ¶²¨ÉÒ (6),
Ï¶¨²Ó±¨ (7) ¨ £ °±¨ (8) ¤²Ö ¶·¨¦¨³  ¶²¨É; £¨¡±¨¥ ¢´¥Ï´¨¥ § £μÉμ¢±¨ (9); ´¥¸ÊÐ Ö
±μ´¸É·Ê±Í¨Ö ¨²¨ § ¶μ²´¨É¥²Ó (10); ¸²μ° ±²¥Ö (11 ¨ 12)

¨ ¸É ´μ¢¨É¸Ö ¢μ§³μ¦´Ò³ ¨§£μÉμ¢²¥´¨¥ ¢Ò¸μ±μÉμÎ´ÒÌ ¨§¤¥²¨° ¡¥§ ¶·¥¤¢ ·¨-
É¥²Ó´μ° μ¡· ¡μÉ±¨ ¨Ì ¸μ¸É ¢´ÒÌ Î ¸É¥°, ¶μ¸±μ²Ó±Ê ¢¸¥ ´¥·μ¢´μ¸É¨ ¨Ì ´ -
·Ê¦´ÒÌ ¸²μ¥¢ ¶·¨ ÔÉμ³ ¸μ¸·¥¤μÉμÎ¨¢ ÕÉ¸Ö ´  ¸Éμ·μ´ Ì, ¶·μÉ¨¢μ¶μ²μ¦´ÒÌ
μÉ ¶²¨É, ±μÉμ·Ò¥ § É¥³ § ²¨¢ ÕÉ¸Ö ±²¥¥³.

	μ¸²¥ Ê±² ¤±¨ ¨ ¸μ¸ÉÒ±μ¢±¨ ²¨¸Éμ¢ÒÌ § £μÉμ¢μ± ¶μ § · ´¥¥ ¶μ¤μ£´ ´´Ò³
±· Ö³ ´  ¢¥·Ì´¥° ¨ ´¨¦´¥° ¶²¨É Ì, ¢±²ÕÎ ÕÉ ¢ ±ÊÊ³. 	·¨¦ ÉÒ¥ ± ¶²¨É ³
¶·¨ ¶μ³μÐ¨ ¢ ±ÊÊ³  ¸²μ¨ § É¥³ ¸ μ¡· É´μ° ¸Éμ·μ´Ò § ²¨¢ ÕÉ¸Ö ±²¥¥³. ‚
¸²ÊÎ ¥ ¨¸¶μ²Ó§μ¢ ´¨Ö μ¸´μ¢Ò (´¥¸ÊÐ¥° ±μ´¸É·Ê±Í¨¨, § ¶μ²´¨É¥²Ö) μ´  É ±¦¥
¶μ±·Ò¢ ¥É¸Ö ±²¥¥³ ¨ Ê±² ¤Ò¢ ¥É¸Ö ³¥¦¤Ê ¶·¨¦ ÉÒ³¨ ¸²μÖ³¨. �¸´μ¢μ° ³μ¦¥É
¸²Ê¦¨ÉÓ ²Õ¡μ° ³ É¥·¨ ², ¢ Éμ³ Î¨¸²¥ ³¥É ²², ¸μÉμ¢ Ö ±μ´¸É·Ê±Í¨Ö ¨ É. ¤. „ -
²¥¥ ¶μ ¶¥·¨³¥É·Ê ´¨¦´¥° ¶²¨ÉÒ · ¸¶μ² £ ÕÉ ±μ²ÓÍ  ´¥μ¡Ìμ¤¨³μ° Éμ²Ð¨´Ò,
Ê±² ¤Ò¢ ÕÉ ´  ´¨Ì ¢¥·Ì´ÕÕ ¶²¨ÉÊ ¨ ¶·¨¦¨³ ÕÉ ¨Ì ¤·Ê£ ± ¤·Ê£Ê ¶·¨ ¶μ³μÐ¨
Ï¶¨²¥± ¨ £ ¥±. ’μÎ´μ¸ÉÓ, ¶μ²ÊÎ¥´´ Ö ¶·¨ ¶·¨¸ ¸Ò¢ ´¨¨ § £μÉμ¢μ± ± ¶²¨É ³,
¶μ¸²¥ μÉ¢¥·¦¤¥´¨Ö ±²¥Ö ¶· ±É¨Î¥¸±¨ ¢μ¸¶·μ¨§¢μ¤¨É¸Ö ¢ £μÉμ¢μ³ ¨§¤¥²¨¨, É ±
± ± ¶²¨ÉÒ ¶·¨ ¶μ³μÐ¨ ¶·¨¦¨³  ± ¢Ò¸μ±μÉμÎ´Ò³ ±μ²ÓÍ ³ · ¢´μ° Éμ²Ð¨´Ò
· ¸¶μ² £ ÕÉ¸Ö ¸É·μ£μ ¶ · ²²¥²Ó´μ ¤·Ê£ ± ¤·Ê£Ê ´  É·¥¡Ê¥³μ³ · ¸¸ÉμÖ´¨¨.

�μ, ± ± Ê¦¥ μÉ³¥Î ²μ¸Ó ¢ÒÏ¥, ¢ μÉ²¨Î¨¥ μÉ μ¡ÒÎ´μ° ¸±²¥°±¨ ¢ ´ Ï¥³
¸²ÊÎ ¥ ¶μ²´μ¸ÉÓÕ μÉ¸ÊÉ¸É¢Ê¥É ¶·¨¦¨³ § £μÉμ¢μ± ¸±²¥¨¢ ¥³μ£μ ¨§¤¥²¨Ö ¤·Ê£
± ¤·Ê£Ê. Šμ²ÓÍ , ±μÉμ·Ò¥ · §¤¥²ÖÕÉ ¶²¨ÉÒ ¸ ¶·¨¸μ¸ ³¨, ¨³¥ÕÉ Éμ²Ð¨´Ê,
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· ¢´ÊÕ Éμ²Ð¨´¥ ¡Ê¤ÊÐ¥£μ ¨§¤¥²¨Ö. �·¨ ÔÉμ³ ¸Ê³³ ·´ Ö Éμ²Ð¨´  § £μÉμ-
¢μ± ¨ ´¥¸ÊÐ¥° ±μ´¸É·Ê±Í¨¨ ¨²¨ § ¶μ²´¨É¥²Ö ¶μ¤¡¨· ¥É¸Ö É ±, ÎÉμ¡Ò μ´ 
¡Ò²  ³¥´ÓÏ¥ Éμ²Ð¨´Ò É·¥¡Ê¥³μ£μ ¨§¤¥²¨Ö. �Éμ Ê¸²μ¢¨¥ ¤μ¸É ÉμÎ´μ ²¥£±μ
¢Ò¶μ²´¨³μ, ¶μ¸±μ²Ó±Ê ¢¥²¨Î¨´  Ð¥²¨ ³¥¦¤Ê ´ ·Ê¦´Ò³¨ ¸²μÖ³¨ ´¥ § ¤ ¥É¸Ö
¸É·μ£μ. (	· ±É¨Î¥¸±¨ ÔÉμ ¢¥²¨Î¨´  ¶μ·Ö¤±  0,1Ä0,5 ³³.) 	μ¸±μ²Ó±Ê § £μÉμ¢±¨
¶·¨¦ ÉÒ ± ¶²¨É ³ ¨ ¢Ò·μ¢´¥´Ò ¸ ¶μ³μÐÓÕ ¢ ±ÊÊ³ , Éμ ¢¸¥ ¨Ì ´¥·μ¢´μ¸É¨ ¶μ
Éμ²Ð¨´¥ ¸μ¸·¥¤μÉμÎ¥´Ò ¢´ÊÉ·¨ É¥Ì´μ²μ£¨Î¥¸±¨Ì Ð¥²¥°, § ¶μ²´¥´´ÒÌ ±²¥¥³.
	μ¸²¥ μÉ¢¥·¦¤¥´¨Ö ±²¥Ö ¶²μ¸±μ¶ · ²²¥²Ó´μ¸ÉÓ ¢´¥Ï´¨Ì ¶μ¢¥·Ì´μ¸É¥° ¨§¤¥-
²¨Ö, § Ë¨±¸¨·μ¢ ´´ Ö ±²¥¥³, ¸μÌ· ´Ö¥É¸Ö. 	·¨ ÔÉμ³ Éμ²Ð¨´  ¨ ÉμÎ´μ¸ÉÓ
¶μ¢¥·Ì´μ¸É¥° ¶μ²ÊÎ¥´´μ£μ ¨§¤¥²¨Ö ¶μ²´μ¸ÉÓÕ μ¶·¥¤¥²Ö¥É¸Ö Éμ²Ð¨´μ° · §¤¥-
²ÖÕÐ¨Ì ±μ²¥Í ¨ ÉμÎ´μ¸ÉÓÕ μ¡· ¡μÉ±¨ ¶·¨¸ ¸Ò¢ ÕÐ¨Ì ¶²¨É. Š·μ³¥ Éμ£μ,
¶μ-¢¨¤¨³μ³Ê, ÉμÎ´μ¸ÉÓ ¶μ²ÊÎ¥´´μ£μ ¨§¤¥²¨Ö ¤μ²¦´  § ¢¨¸¥ÉÓ ¨ μÉ Éμ²Ð¨´Ò
¥£μ ¢´¥Ï´¨Ì μ¡±² ¤μ±, ´μ § ³¥É¨³, ÎÉμ ¶·¨ ¨¸¶μ²Ó§μ¢ ´¨¨ ´ ³¨ ´ ·Ê¦´ÒÌ
¸²μ¥¢ ¨§¤¥²¨Ö Éμ²Ð¨´μ° ¢ ¶·¥¤¥² Ì μÉ 0,5 ¤μ 2 ³³ ÔÉμ · §²¨Î¨¥ ¢ Éμ²Ð¨´¥
´¥ ¢²¨Ö²μ ´  ÉμÎ´μ¸ÉÓ.

‘²¥¤Ê¥É μÉ³¥É¨ÉÓ, ÎÉμ ±μ£¤  É·¥¡Ê¥É¸Ö ¶μ²ÊÎ¥´¨¥ Éμ²Ó±μ μ¤´μ¸Éμ·μ´´¥°
£² ¤±μ° ¶μ¢¥·Ì´μ¸É¨, Éμ ³μ¦´μ ¨¸¶μ²Ó§μ¢ ÉÓ Éμ²Ó±μ μ¤´Ê ¶²¨ÉÊ ¸ ¢ ±ÊÊ³-
´Ò³ ¶·¨¸μ¸μ³, § Ë¨±¸¨·μ¢ ¢ ´ ¤ · ¸¶· ¢²¥´´μ° ´  ´¥° § £μÉμ¢±μ° μ¸´μ¢Ê
¨§¤¥²¨Ö.

“¸É·μ°¸É¢μ ¤μ¸É ÉμÎ´μ ¶·μ¸Éμ ¢ ¨§£μÉμ¢²¥´¨¨. �´μ ¸μ¤¥·¦¨É ¤¢¥ ¶²¨ÉÒ
¸ Ìμ·μÏμ μ¡· ¡μÉ ´´Ò³¨ ¶μ¢¥·Ì´μ¸ÉÖ³¨ ¨ · §¤¥²¨É¥²Ó´Ò¥ ±μ²ÓÍ , ±μÉμ·Ò¥
μ¶·¥¤¥²ÖÕÉ Éμ²Ð¨´Ê ¨§¤¥²¨Ö ¨ É ±¦¥ É·¥¡ÊÕÉ ¢Ò¸μ±μ° ÉμÎ´μ¸É¨ ¨§£μÉμ¢²¥-
´¨Ö. ’μ²Ð¨´Ê ¨§¤¥²¨Ö ³μ¦´μ ²¥£±μ ¨§³¥´¨ÉÓ, ¨¸¶μ²Ó§ÊÖ ±μ²ÓÍμ ¤·Ê£μ° Éμ-
Ð¨´Ò. ‚¢¨¤Ê μÉ¸ÊÉ¸É¢¨Ö ¶·¥¤¢ ·¨É¥²Ó´μ° ³¥Ì ´¨Î¥¸±μ° μ¡· ¡μÉ±¨ § £μÉμ¢μ±
¶·μÍ¥¸¸ ¨§£μÉμ¢²¥´¨Ö ¸É ´μ¢¨É¸Ö ¨ ¶·μÐ¥, ¨ ¸ÊÐ¥¸É¢¥´´μ ¤¥Ï¥¢²¥, μ¸μ¡¥´´μ
¶·¨ ³ ¸¸μ¢μ³ ¶·μ¨§¢μ¤¸É¢¥.

‘�‡„��ˆ… ˆ ˆ‘��‹œ‡�‚��ˆ… “‘’��‰‘’‚� ‘Š‹“‘’

‚¸¥£μ ¡Ò²¨ ¨§£μÉμ¢²¥´Ò ¨ ¨¸¶μ²Ó§μ¢ ´Ò ¢ · ¡μÉ¥ Î¥ÉÒ·¥ · §´Ò¥ ±μ´-
Ë¨£Ê· Í¨¨ ‘Š‹“‘’ ¸ · ¡μÎ¥° ¶²μÐ ¤ÓÕ 2400×250, 1500×150, 200×200 ¨
350×460 ³³2. ‡¤¥¸Ó ³Ò ±· É±μ μ¶¨Ï¥³ ± ¦¤ÊÕ ¨§ ´¨Ì ¨ ¶·¨¢¥¤¥³ ¶μ²ÊÎ¥´-
´Ò¥ ´  ´¨Ì ·¥§Ê²ÓÉ ÉÒ.

I. 	¥·¢μ¥ Ê¸É·μ°¸É¢μ ‘Š‹“‘’ ¡Ò²μ ¸μ§¤ ´μ ¤²Ö ¨§£μÉμ¢²¥´¨Ö ¤¢ÊÌ-
±μμ·¤¨´ É´ÒÌ Œ		Š · §³¥· ³¨ ÎÊ¢¸É¢¨É¥²Ó´μ° ¶²μÐ ¤¨ 1500×1000 ³³2.
Šμ´¸É·Ê±É¨¢´μ ± ³¥·Ò ¸μ¸ÉμÖ²¨ ¨§ É·¥Ì ¤Õ· ²Õ³¨´¨¥¢ÒÌ · ³, Ï¨·¨´μ° · -
¡μÎ¨Ì ¶μ¢¥·Ì´μ¸É¥° 150 ³³ ¨ Éμ²Ð¨´μ° 15 ¨ 25 ³³, ¶μ±·ÒÉÒÌ  ´μ¤´Ò³¨
¨²¨ ± Éμ¤´Ò³¨ ¶¥Î É´Ò³¨ ¶² É ³¨ (¸³. · ¡μÉÊ [3]). ‘μμÉ¢¥É¸É¢¥´´μ, ¶²¨ÉÒ
¸ ¢ ±ÊÊ³´Ò³¨ ¶·¨¸μ¸ ³¨ ¤²Ö ´¨Ì ¨³¥²¨ · ¡μÎÊÕ ¶²μÐ ¤Ó 1500×150 ³³2.
“¸É ´μ¢±  ¶·¥¤¸É ¢²Ö²  ¸μ¡μ° ¸Éμ°±Ê ¨§ ³¥É ²²¨Î¥¸±μ° ±μ´¸É·Ê±Í¨¨, ´  ±μ-
Éμ·μ° ¢ · ¡μÎ¥³ ¶μ²μ¦¥´¨¨ μ¤´  ´ ¤ ¤·Ê£μ° Ê±² ¤Ò¢ ²¨¸Ó ¤¢¥ Ë ±É¨Î¥¸±¨
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¨¤¥´É¨Î´Ò¥ ¶μ²Ò¥ ¸É ²Ó´Ò¥ ¶²¨ÉÒ Éμ²Ð¨´μ° 25 ³³, · §¤¥²¥´´Ò¥ ±μ²ÓÍ ³¨,
± ± ¶μ± § ´μ ´  ·¨¸. 2.

�¨¸. 2.  ) ‘Š‹“‘’ 1500×150 ³³ ¢μ ¢·¥³Ö ¸±²¥°±¨; ¡) ¶μ¸²¥ § ¢¥·Ï¥´¨Ö ¸±²¥°±¨

Š ¦¤ Ö ¨§ ´¨Ì ¸μ ¸Éμ·μ´, μ¡· Ð¥´´ÒÌ ¤·Ê£ ± ¤·Ê£Ê, ¨³¥¥É £² ¤±ÊÕ Ï²¨-
Ëμ¢ ´´ÊÕ ¶μ¢¥·Ì´μ¸ÉÓ ¸μ ¸±¢μ§´Ò³¨ μÉ¢¥·¸É¨Ö³¨∗. ‘ ¶·μÉ¨¢μ¶μ²μ¦´μ° ¦¥
¸Éμ·μ´Ò ¢ ´¨Ì ¨³¥ÕÉ¸Ö ¶μ²Ò¥ μ¡Ñ¥³Ò ÖÎ¥¨¸Éμ° ¸É·Ê±ÉÊ·Ò, £¥·³¥É¨Î´μ § -
±·ÒÉÒ¥ ¸É ²Ó´Ò³ ²¨¸Éμ³ Éμ²Ð¨´μ° 5 ³³. “¶²μÉ´¥´¨¥³ ¸²Ê¦¨É ¸¨²¨±μ´μ¢Ò°
£¥·³¥É¨±.

‚´ÊÉ·¥´´ÖÖ ÖÎ¥¨¸É Ö ¸É·Ê±ÉÊ·  ´¥μ¡Ìμ¤¨³  ¤²Ö Ê¸É· ´¥´¨Ö ¨¸±·¨¢²¥´¨Ö
· ¡μÎ¥° ¶μ¢¥·Ì´μ¸É¨ ¶μ¤ ¤¥°¸É¢¨¥³  É³μ¸Ë¥·´μ£μ ¤ ¢²¥´¨Ö ¨ μ¡· §Ê¥É μ¡-
Ð¨° ¢ ±ÊÊ³´Ò° μ¡Ñ¥³ ¢ ± ¦¤μ° ¶²¨É¥. �É¨ ¤¢  μ¡Ñ¥³  ¶·¨ ¶μ³μÐ¨ £¨¡±¨Ì
¢ ±ÊÊ³´ÒÌ Ï² ´£μ¢ ¨ ¢¥´É¨²¥° Î¥·¥§ Ëμ·¢ ±ÊÊ³´Ò° ¸μ¸Ê¤ ¸μ¥¤¨´¥´Ò ¸ ¢ -
±ÊÊ³´μ° ¸¨¸É¥³μ°. Šμ´É·μ²Ó ¢¥²¨Î¨´Ò ¢ ±ÊÊ³  ¢ ¶²¨É Ì μ¸ÊÐ¥¸É¢²Ö¥É¸Ö ³ -
´μ³¥É· ³¨. �É¸ ¸Ò¢ ÕÐ Ö ¢ ±ÊÊ³´ Ö ¸¨¸É¥³  ¨§£μÉμ¢²¥´  ´  ¡ §¥ ³μÐ´μ£μ
Ëμ·¢ ±ÊÊ³´μ£μ ´ ¸μ¸  ¨ Ëμ·¡ ²²μ´  ¸ μ¡Ñ¥³μ³ 1 ³3, ¨³¥ÕÐ¥£μ ¶Ò²¥Ê² -
¢²¨¢ É¥²Ó ¤²Ö § Ð¨ÉÒ ´ ¸μ¸  μÉ ¶·¥¦¤¥¢·¥³¥´´μ£μ ¨§´μ¸ . �μ ¢μ§³μ¦´Ò ¨
¤·Ê£¨¥ ·¥Ï¥´¨Ö.

�¨¦´ÖÖ ¶²¨É  ´¥¶μ¤¢¨¦´  ¨ ²¥¦¨É ´  ¸Éμ°±¥ £² ¤±μ° ¶μ¢¥·Ì´μ¸ÉÓÕ
¢¢¥·Ì. ‚ ´¥¥ ¶μ ¶¥·¨³¥É·Ê ¢¢¨´Î¨¢ ÕÉ¸Ö Ï¶¨²Ó±¨ ¤²Ö Ê¸É ´μ¢±¨ ¢μ ¢·¥³Ö
¸±²¥°±¨ · §¤¥²¨É¥²Ó´ÒÌ ±μ²¥Í ³¥¦¤Ê ¤¢Ê³Ö ¶²¨É ³¨ (¸³. ·¨¸. 2). 	μ¤ ´¥¥
¶μ¤¢¥¤¥´Ò μ¡μ£·¥¢ É¥²¨ ¤²Ö ¥¥ μ¡μ£·¥¢  ¢μ ¢·¥³Ö μÉ¢¥·¦¤¥´¨Ö ±²¥Ö. �Éμ
¸ÊÐ¥¸É¢¥´´μ Ê¸±μ·Ö¥É ¶·μÍ¥¸¸ μÉ¢¥·¦¤¥´¨Ö ¨ Ê²ÊÎÏ ¥É ± Î¥¸É¢μ ¸±²¥°±¨.

‚¥·Ì´ÖÖ ¶²¨É  ¶μ¤¢¨¦´ . „²Ö Ê±² ¤±¨, ¶μ¤£μ´±¨ ¨ ¶·¨¸ ¸Ò¢ ´¨Ö ± ´¥°
¶¥Î É´ÒÌ ¶² É ¥¥ ³μ¦´μ · ¸¶μ² £ ÉÓ · ¡μÎ¥° ¶μ¢¥·Ì´μ¸ÉÓÕ ¢¢¥·Ì ´  ¸¶¥Í¨-

∗„²Ö ¸μ¥¤¨´¥´¨Ö ¶μ¢¥·Ì´μ¸É¥° ¶²¨É ¸ ¢ ±ÊÊ³´Ò³ μ¡Ñ¥³μ³ ¢³¥¸Éμ ¸±¢μ§´ÒÌ μÉ¢¥·¸É¨°
³μ¦´μ ¨¸¶μ²Ó§μ¢ ÉÓ ´¥£²Ê¡μ±¨¥ Ë·¥§¥·μ¢ ´´Ò¥ Ð¥²¨ ´  ¶μ¢¥·Ì´μ¸É¨ ¶²¨É, § ± ´Î¨¢ ÕÐ¨¥¸Ö
μÉ¢¥·¸É¨Ö³¨, ¸μ¥¤¨´¥´´Ò³¨ ¸ ¨Ì ¶μ²μ° Î ¸ÉÓÕ.
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 ²Ó´μ° ¶μ¤²μ¦±¥. ‚ · ¡μÎ¥³ ¦¥ ¶μ²μ¦¥´¨¨ μ´  Ê±² ¤Ò¢ ¥É¸Ö £² ¤±μ° ¶μ-
¢¥·Ì´μ¸ÉÓÕ ¢´¨§ ´  · §¤¥²¨É¥²Ó´Ò¥ ±μ²ÓÍ , · ¸¶μ²μ¦¥´´Ò¥ ´  Ï¶¨²Ó± Ì ¶μ
¶¥·¨³¥É·Ê ´¨¦´¥° ¶²¨ÉÒ. ‚¤μ²Ó £¥μ³¥É·¨Î¥¸±¨Ì μ¸¥° μ¡¥¨Ì ¶²¨É, ´  · ¸¸Éμ-
Ö´¨¨ 256 ³³ ¤·Ê£ μÉ ¤·Ê£ , ´ Ìμ¤ÖÉ¸Ö Õ¸É¨·μ¢μÎ´Ò¥ μÉ¢¥·¸É¨Ö ¤²Ö ¸É·μ£μ£μ
¶μ§¨Í¨μ´¨·μ¢ ´¨Ö ¶¥Î É´ÒÌ ¶² É. „¢  ´ ¶· ¢²ÖÕÐ¨Ì ¸É¥·¦´Ö ´  ´¨¦´¥°
¶²¨É¥ ¨ ¸μμÉ¢¥É¸É¢ÊÕÐ¨¥ ¨³ ¤¢  μÉ¢¥·¸É¨Ö ´  ¢¥·Ì´¥°, · ¸¶μ²μ¦¥´´Ò¥ ¶μ
¤¨ £μ´ ²¨ ¶²¨É, ¸²Ê¦ É ²μ¢¨É¥²Ö³¨ ¤²Ö ¨Ì ¸É·μ£μ° ¸μ¸ÉÒ±μ¢±¨ ³¥¦¤Ê ¸μ¡μ°
¢μ ¢·¥³Ö ¸±²¥¨¢ ´¨Ö. ’ ±¨³ μ¡· §μ³ μ¸ÊÐ¥¸É¢²Ö¥É¸Ö ¸É·μ£μ¥ ¢§ ¨³μ· ¸¶μ²μ-
¦¥´¨¥ ¢¸¥Ì ¸μ¸É ¢´ÒÌ Î ¸É¥° ¨§¤¥²¨Ö ¸ ÉμÎ´μ¸ÉÓÕ � 0,1 ³³.

�´μ¤´Ò¥ ¨ ± Éμ¤´Ò¥ ¶¥Î É´Ò¥ ¶² ÉÒ ¤²¨´´μ° ¸Éμ·μ´Ò ¶·μ¶μ·Í¨μ´ ²Ó-
´μ° ± ³¥·Ò ¸μ¸ÉμÖ²¨ ¨§ É·¥Ì Î ¸É¥° ¤²¨´μ° 512 ³³ ± ¦¤ Ö,   ±μ·μÉ±¨¥ Å
¨§ ¤¢ÊÌ Î ¸É¥° Éμ° ¦¥ ¤²¨´Ò. ‡ £μÉμ¢±¨ ¶¥Î É´ÒÌ ¶² É, § · ´¥¥ ¶μ¤μ£´ ´´Ò¥
¢ ³¥¸É Ì ¨Ì ¸ÉÒ± , ¶μ¸²¥¤μ¢ É¥²Ó´μ Ê±² ¤Ò¢ ²¨¸Ó ´  μ¡¥¨Ì ¶²¨É Ì ¶·¨ ¶μ-
³μÐ¨ Õ¸É¨·μ¢μÎ´ÒÌ μÉ¢¥·¸É¨°. 	μ¸²¥ ¨Ì Ê±² ¤±¨ ¢±²ÕÎ ²¸Ö ¢ ±ÊÊ³ ¤²Ö ¶·¨-
¸ ¸Ò¢ ´¨Ö ¶² É. “É¥Î±  ±μ´É·μ²¨·μ¢ ² ¸Ó ¶·¨ ¶μ³μÐ¨ ³ ´μ³¥É· . �¡ÒÎ´μ
¢¥²¨Î¨´  ¢ ±ÊÊ³  ¢μ ¢·¥³Ö ¸±²¥°±¨ ¡Ò²  ¶μ·Ö¤±  1 ³³ ·É. ¸É.

	μ¸²¥ ÔÉμ£μ ´  μ¡· É´Ò¥ ¸Éμ·μ´Ò ¶¥Î É´ÒÌ ¶² É · ¢´μ³¥·´μ ´ ´μ¸¨²¨
¶μ¤£μÉμ¢²¥´´Ò° Ô¶μ±¸¨¤´Ò° ±²¥° ¢ ±μ²¨Î¥¸É¢¥, ´¥¸±μ²Ó±μ ¶·¥¢ÒÏ ÕÐ¥³
μÍ¥´¥´´Ò° μ¡Ñ¥³ É¥Ì´μ²μ£¨Î¥¸±¨Ì Ð¥²¥°. �¥¸ÊÐÊÕ ±μ´¸É·Ê±Í¨Õ É ±¦¥ ¶μ-
±·Ò¢ ²¨ ±²¥¥³ ¨ Ê±² ¤Ò¢ ²¨ ´  ´¨¦´ÕÕ ¶²¨ÉÊ. „ ²¥¥ · ¸¶μ² £ ²¨ ´  Ï¶¨²Ó-
± Ì ¶μ ¶¥·¨³¥É·Ê · §¤¥²¨É¥²Ó´Ò¥ ±μ²ÓÍ  ´Ê¦´μ° Éμ²Ð¨´Ò. ‡ É¥³, ´ ±² ¤Ò-
¢ Ö ¢¥·Ì´ÕÕ ¶²¨ÉÊ ´  ´¨¦´ÕÕ ¸ ¶μ³μÐÓÕ ´ ¶· ¢²ÖÕÐ¨Ì ²μ¢¨É¥²¥°, ¸μ¡¨-
· ²¨ ¸¨¸É¥³Ê ¨ ¶·¨¦¨³ ²¨ £ °± ³¨ ¨Ì ¤·Ê£ ± ¤·Ê£Ê Î¥·¥§ ±μ²ÓÍ . ‘²¥¤Ê¥É
μÉ³¥É¨ÉÓ, ÎÉμ ¶¥·¢μ¥ § ±·ÊÎ¨¢ ´¨¥ £ ¥± ±²ÕÎ ³¨ ¤μ ³ ±¸¨³Ê³  ´¥ Ö¢²Ö¥É¸Ö
μ±μ´Î É¥²Ó´Ò³. ‘μ¶·μÉ¨¢²¥´¨¥ ±²¥Ö ¤ ¢²¥´¨Õ ¢´ Î ²¥ É ± ¢¥²¨±μ, ÎÉμ Î¥·¥§
´¥±μÉμ·μ¥ ¢·¥³Ö £ °±¨ ³μ¦´μ ¤μ±·ÊÎ¨¢ ÉÓ ¢·ÊÎ´ÊÕ. �±μ´Î É¥²Ó´Ò³ ±μ´-
É·μ²¥³ ÉÊÉ ³μ¦¥É ¸²Ê¦¨ÉÓ ¶μ²´μ¥ § ±²¨´¨¢ ´¨¥ ±μ²¥Í, ¨²¨, £μ¢μ·Ö ¤·Ê£¨³¨
¸²μ¢ ³¨, μÉ¸ÊÉ¸É¢¨¥ ¨Ì ¢· Ð¥´¨Ö ³¥¦¤Ê ¶²¨É ³¨.

	·¨ ¨¸¶μ²Ó§μ¢ ´¨¨ ¶μ¤μ£·¥¢  É¥³¶¥· ÉÊ·Ê ¶²¨É ¤μ¢μ¤ÖÉ ¤μ É¥³¶¥· ÉÊ·Ò
μÉ¢¥·¦¤¥´¨Ö, ·¥±μ³¥´¤Ê¥³μ° ¨§£μÉμ¢¨É¥²¥³ ±²¥Ö (μ¡ÒÎ´μ ÔÉμ μ±μ²μ 150 ◦‘) ¨
¢Ò¤¥·¦¨¢ ÕÉ ¥¥ ¢ É¥Î¥´¨¥ ¢·¥³¥´¨ μÉ¢¥·¦¤¥´¨Ö ±²¥Ö, É ±¦¥ ¶μ ·¥±μ³¥´¤ Í¨¨
¨§£μÉμ¢¨É¥²Ö. �¡ÒÎ´μ Î¥·¥§ 2,5Ä3 Î ¶·μÍ¥¸¸ ¸±²¥¨¢ ´¨Ö § ¢¥·Ï ¥É¸Ö.

	¥·¢Ò¥ 12 ¶² ´μ± Œ		Š, ¨§£μÉμ¢²¥´´Ò¥ ´  ÔÉμ³ Ê¸É·μ°¸É¢¥, ¶μ± § ²¨
¶²μ¸±μ¶ · ²²¥²Ó´μ¸ÉÓ ±0,05 ³³ ¶·¨ ¨Ì Éμ²Ð¨´¥ 15 ¨ 25 ³³. �Éμ£μ ¡Ò²μ
¢¶μ²´¥ ¤μ¸É ÉμÎ´μ ¶·¨ Ï £¥  ´μ¤´ÒÌ ¶·μ¢μ²μ± ¢ ± ³¥·¥, · ¢´μ³ 4 ³³, ¨
³¥¦Ô²¥±É·μ¤´Ò³ · ¸¸ÉμÖ´¨¥³ ±6 ³³ (¸³. [3]). ‚ ¤ ²Ó´¥°Ï¥³ ¡μ²¥¥ ÉÐ É¥²Ó-
´ Ö μÉ· ¡μÉ±  É¥Ì´μ²μ£¨¨ ¸±²¥¨¢ ´¨Ö, ¢ ¶¥·¢ÊÕ μÎ¥·¥¤Ó Å ¸É·μ£μ¥ ¸²¥¦¥´¨¥
§  Î¨¸ÉμÉμ° ¶²¨É ¨ ¸±²¥¨¢ ¥³ÒÌ ¶μ¢¥·Ì´μ¸É¥° ¨ §  ÊÉ¥Î±μ° ¢ ±ÊÊ³ , ¤ ² 
¢μ§³μ¦´μ¸ÉÓ Ê²ÊÎÏ¨ÉÓ ¶μ²ÊÎ ¥³Ò¥ ÉμÎ´μ¸É¨. 	·¨ Ìμ·μÏ¥° ¶μ¤£μ´±¥ ¶μ¢¥·Ì-
´μ¸É¥° ¢¥²¨Î¨´  ¢ ±ÊÊ³  ¤μ²¦´  ¡ÒÉÓ ³¥´ÓÏ¥ 1 ³³ ·É. ¸É. ‚ ¸²ÊÎ ¥ ÊÉ¥Î±¨
¢ ³¥¸É Ì ¸ÉÒ±  § £μÉμ¢μ± ¨Ì £¥·³¥É¨§¨·ÊÕÉ μÎ¥´Ó Éμ´±μ° ¸É·Ê¥° £¥·³¥É¨± 
¨§ Ï¶·¨Í  ¸ ¢ÒÌμ¤´Ò³ μÉ¢¥·¸É¨¥³ � ∅ 0,3 ³³. 	μ¤ ¤¥°¸É¢¨¥³  É³μ¸Ë¥·´μ£μ
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¤ ¢²¥´¨Ö ÔÉ  ¸É·ÊÖ ¶·μ¤ ¢²¨¢ ¥É¸Ö ¤μ Éμ²Ð¨´Ò Ëμ²Ó£¨·μ¢ ´´μ° ³¥¤¨ ·¨¸Ê´± 
¶¥Î É´μ° ¶² ÉÒ ¨²¨, É ³, £¤¥ ´¥É ³¥¤¨, ¤μ Éμ²Ð¨´Ò < 10 ³±³, ¨ ¶· ±É¨Î¥-
¸±¨ ´¥ ÊÌÊ¤Ï ¥É ± Î¥¸É¢  ¨§¤¥²¨Ö. ‚¸¥ ÔÉ¨ ³¥·Ò ¶μ§¢μ²¨²¨ ¶μ²ÊÎ¨ÉÓ ¤²Ö
± ³¥· · §³¥· ³¨ 1000×800 ³³2 ¶²μ¸±μ¶ · ²²¥²Ó´μ¸ÉÓ ¶μ ¢¸¥° ¤²¨´¥ ¸Éμ·μ´
± ³¥·Ò ±0,030 ³³, ÎÉμ ¶μ ¸ÊÐ¥¸É¢Ê μÉ· ¦ ¥É ÉμÎ´μ¸ÉÓ μ¡· ¡μÉ±¨ ¶μ¢¥·Ì´μ-
¸É¥° ¨¸¶μ²Ó§Ê¥³ÒÌ ¶²¨É. ‚ ¤ ²Ó´¥°Ï¥³ É ± Ö ÉμÎ´μ¸ÉÓ ¡Ò²  ¶μ²ÊÎ¥´  ¶·¨
¨§£μÉμ¢²¥´¨¨ 12 ¶² ´μ± ¤²Ö ± ³¥· É ±μ£μ ¦¥ É¨¶  [3], ´μ ¸ Ï £μ³  ´μ¤´ÒÌ
¶·μ¢μ²μ± 2 ³³.

II. „²Ö ¡μ²ÓÏ¨Ì Œ		Š ³ £´¨É´μ£μ ¸¶¥±É·μ³¥É·  Ô±¸¶¥·¨³¥´É 
�…	’“� ´  ¶·μ¥±É¨·Ê¥³μ³ Ê¸±μ·¨É¥²¥ “�Š (£. ‘¥·¶ÊÌμ¢) [4] ¡Ò²μ · §-
· ¡μÉ ´μ Ê¸É·μ°¸É¢μ ‘Š‹“‘’ ¤²Ö ¨§£μÉμ¢²¥´¨Ö ¶²μ¸±μ¶ · ²²¥²Ó´ÒÌ ¶² ´μ±
· §³¥· ³¨ ¤μ 2400×250 ³³2. 	μ ±μ´¸É·Ê±Í¨¨ μ´μ ¡²¨§±μ ± μ¶¨¸ ´´μ³Ê
¢ÒÏ¥ Ê¸É·μ°¸É¢Ê, ´μ ¨³¥¥É ¡μ²¥¥ ¢Ò¸μ±ÊÕ ¶μ¢¥·Ì´μ¸É´ÊÕ ÉμÎ´μ¸ÉÓ ¶²¨É
(±0,010 ³³). Š·μ³¥ Éμ£μ, μ´μ ¸´ ¡¦¥´μ ¶ ·μ° ¶μ²Ê ¢Éμ³ É¨Î¥¸±¨Ì ¶μ¤Ñ¥³´¨-
±μ¢, ¶μ§¢μ²ÖÕÐ¨Ì ¤²Ö ¶·μ¢¥¤¥´¨Ö ¶μ¤£μÉμ¢¨É¥²Ó´ÒÌ · ¡μÉ ²¥£±μ ¶μ¤´¨³ ÉÓ
¨ μ¶·μ±¨¤Ò¢ ÉÓ ´  180◦ ÉÖ¦¥²ÊÕ ¢¥·Ì´ÕÕ ¶²¨ÉÊ (¸³. ·¨¸. 3).

�¨¸. 3. ‘Š‹“‘’ 2400×250 ³³ ¢ · ¸±·ÒÉμ³ ¸μ¸ÉμÖ´¨¨

�¶ÒÉ´Ò¥ ¸±²¥°±¨, ¶·μ¢¥¤¥´´Ò¥ ´  ÔÉμ³ Ê¸É·μ°¸É¢¥ ¤²Ö ¶² ´μ± ¤²¨-
´μ° 2400 ³³ ¨ Éμ²Ð¨´μ° 6 ³³, ¸ ´ ·Ê¦´Ò³¨ ¶μ¢¥·Ì´μ¸ÉÖ³¨, ¸μ¸É ¢²¥´-
´Ò³¨ ¨§ ´¥¸±μ²Ó±¨Ì Î ¸É¥°, ¤ ²¨ ·¥§Ê²ÓÉ É, ¶μ± § ´´Ò° ¢ É ¡². 1. Š ±
¢¨¤´μ ¨§ É ¡²¨ÍÒ, μÉ±²μ´¥´¨¥ μÉ ¶²μ¸±μ¶ · ²²¥²Ó´μ¸É¨ ´¨£¤¥ ´¥ ¶·¥¢ÒÏ ¥É
5,990±0,015 ³³ (³ ±¸¨³ ²Ó´μ¥ μÉ±²μ´¥´¨¥).

III. �Ò²¨ ¨§£μÉμ¢²¥´Ò É ±¦¥ ³ ²¥´Ó±¨¥ ¶²¨ÉÒ ‘Š‹“‘’ · §³¥· ³¨
200×200 ³³2 ¤²Ö ¸±²¥¨¢ ´¨Ö Í¥²Ó´ÒÌ · ³ ³ ²ÒÌ ¶ÊÎ±μ¢ÒÌ Œ		Š. �´μ¤-
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’ ¡²¨Í  1. �¥§Ê²ÓÉ ÉÒ ¨§³¥·¥´¨Ö μÉ±²μ´¥´¨° μÉ ¶²μ¸±μ¶ · ²²¥²Ó´μ¸É¨ ¶² ´±¨
Éμ²Ð¨´μ° 6 ³³, ¨§£μÉμ¢²¥´´μ£μ ´  Ê¸É·μ°¸É¢¥ ‘Š‹“‘’ 2400×250 ³³

L, ¸³ δ, ³±³ L, ¸³ δ, ³±³ L, ¸³ δ ³±³ L, ¸³ δ, ³±³
0 Ä30 70 0 140 Ä9 210 Ä2
10 Ä21 80 Ä2 150 Ä6 220 Ä1
20 Ä15 90 Ä5 160 Ä6 230 Ä4
30 Ä20 100 Ä5 170 Ä16 240 Ä6
40 Ä26 110 Ä5 180 Ä10
50 Ä17 120 Ä1 190 Ä5
60 Ä9 130 Ä3 200 Ä9

´Ò¥ ¨ ± Éμ¤´Ò¥ · ³Ò ¤²Ö ÔÉ¨Ì ± ³¥· ¸±²¥¨¢ ²¨¸Ó ¨§ ¤¢ÊÌ ²¨¸Éμ¢ ¸É¥±²μ-
É¥±¸Éμ²¨É  Éμ²Ð¨´μ° 1,4 ³³ ¸ ·¨¸Ê´± ³¨ Ô²¥±É·μ¤μ¢ ¤²Ö ¶μ²ÊÎ¥´¨Ö ¨§¤¥²¨Ö
Éμ²Ð¨´μ° 3 ³³. ‡ É¥³ ¨§ ´¨Ì ¢Ò·¥§ ²¨¸Ó · ³Ò ¤²Ö ± ³¥· ¸ ¢´¥Ï´¨³¨ · §-
³¥· ³¨ 150×150 ³³2 ¨ ÎÊ¢¸É¢¨É¥²Ó´Ò³ μ¡Ñ¥³μ³ 80×100 ³³2. ‚¸¥£μ ¡Ò²μ
¨§£μÉμ¢²¥´μ ¡μ²¥¥ 30 É ±¨Ì · ³ ¸ ¶²μ¸±μ¶ · ²²¥²Ó´μ¸ÉÓÕ 3,000±0,006 ³³
(³ ±¸. μÉ±²μ´¥´¨¥). �É³¥É¨³, ÎÉμ ¶μ²ÊÎ¥´´Ò¥ §¤¥¸Ó ÉμÎ´μ¸É¨ ¨§¤¥²¨° É ±¦¥
¡²¨§±¨ ± ÉμÎ´μ¸É¨ ¨§£μÉμ¢²¥´¨Ö ¸ ³¨Ì ¶²¨É.

IV. ˆ ´ ±μ´¥Í, ¢Ò¸μ±¨¥ ÉμÎ´μ¸É¨ ¤²Ö ¶²μ¸±μ¶ · ²²¥²Ó´μ¸É¨ ¨ ¶²μ¸±μ¸É-
´μ¸É¨ ¡Ò²¨ ¶μ²ÊÎ¥´Ò ¶·¨ ¨§£μÉμ¢²¥´¨¨ ¶·μÉμÉ¨¶  Œ		Š ¸μ ¸É·¨¶μ¢Ò³¨ ± -
Éμ¤ ³¨ ¸¥±Éμ·μμ¡· §´μ° Ëμ·³Ò. �É  Œ		Š ¡Ò²  ¨§£μÉμ¢²¥´  ± ± ¶·μÉμÉ¨¶
¤²Ö ¸¨¸É¥³Ò ± ³¥· É¥²¥¸±μ¶  ¸ 2π-£¥μ³¥É·¨¥° ¤²Ö Ô±¸¶¥·¨³¥´É  ¶μ ¨¸¸²¥-
¤μ¢ ´¨Õ ¤¨Ë· ±Í¨μ´´μ£μ · ¸¸¥Ö´¨Ö ´  Ê¸±μ·¨É¥²¥ LHC [5]. „²Ö ´¥¥ ¡Ò²¨
¨¸¶μ²Ó§μ¢ ´Ò £² ¤±¨¥ ¸É ²Ó´Ò¥ ¶²¨ÉÒ ‘Š‹“‘’ · §³¥· ³¨ 460×350 ³³2 (¸³.
·¨¸. 4). �  ÔÉμ³ Ê¸É·μ°¸É¢¥ ¡Ò²¨ ¨§£μÉμ¢²¥´Ò Í¥²Ó´Ò¥  ´μ¤´Ò¥ ¨ · §¤¥-

�¨¸. 4. ‘Š‹“‘’ 460×350 ³³:  ) ¢ · ¸±·ÒÉμ³ ¸μ¸ÉμÖ´¨¨; ¡) ¢μ ¢·¥³Ö ¸±²¥°±¨

²¨É¥²Ó´Ò¥ · ³Ò ¸²μ¦´μ° Ëμ·³Ò ¨ É ±μ° ¦¥ Ëμ·³Ò ± Éμ¤´Ò¥ ¶²μ¸±μ¸É¨.
„²Ö ¢μ¸Ó³¨ · ³ Éμ²Ð¨´μ° 2 ¨ 3 ³³ ¡Ò²  ¶μ²ÊÎ¥´  ¶²μ¸±μ¶ · ²²¥²Ó´μ¸ÉÓ
2,0 ±0,020 ³³ ¨ 3,0 ±0,020 ³³ (³ ±¸. μÉ±²μ´¥´¨¥) (¸³. É ¡². 2 ¨ 3). ’ ± Ö
¦¥ ÉμÎ´μ¸ÉÓ ¡Ò²  ¶μ²ÊÎ¥´  ¤²Ö ± Éμ¤´ÒÌ ¶μ¢¥·Ì´μ¸É¥° (±0,020 ³³, ³ ±¸. μÉ-
±²μ´¥´¨¥ μÉ ¶²μ¸±μ¸É´μ¸É¨). ‚¸¥£μ ¡Ò²μ ¨§£μÉμ¢²¥´μ Ï¥¸ÉÓ É ±¨Ì ± Éμ¤´ÒÌ
¶²μ¸±μ¸É¥°. �  ·¨¸. 5 ¶μ± § ´Ò μ¡· §ÍÒ ± Éμ¤´ÒÌ ¶²μ¸±μ¸É¥°, · §¤¥²¨É¥²Ó-
´μ° ¨  ´μ¤´μ° · ³.
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’ ¡²¨Í  2. �¥§Ê²ÓÉ ÉÒ ¨§³¥·¥´¨Ö μÉ±²μ´¥´¨° μÉ ¶²μ¸±μ¶ · ²²¥²Ó´μ¸É¨ ¸¥±Éμ·μ-
μ¡· §´μ° · ³Ò Éμ²Ð¨´μ° 2 ³³, ¶μ± § ´´μ° ´  ·¨¸. 5, ¢, ¨§£μÉμ¢²¥´´μ° ´  ‘Š‹“‘’
460×350 ³³2 (¨§³¥·¥´μ ¸ Ï £μ³ 4 ¸³ ¶μ ¶¥·¨³¥É·Ê)

L, ¸³ δ, ³±³ L, ¸³ δ, ³±³ L, ¸³ δ, ³±³ L, ¸³ δ, ³±³
0 Ä6 28 +18 56 +4 84 Ä6
4 Ä8 32 +18 60 +2 88 Ä8
8 +2 36 +18 64 0 92 Ä10
12 +6 40 +12 68 Ä2 96 Ä20
16 +6 44 +8 72 Ä2 100 Ä4
20 +8 48 +6 76 +2 0 Ä8
24 +16 52 +6 80 Ä2

’ ¡²¨Í  3. �¥§Ê²ÓÉ ÉÒ ¨§³¥·¥´¨Ö μÉ±²μ´¥´¨° μÉ ¶²μ¸±μ¶ · ²²¥²Ó´μ¸É¨ ¸¥±Éμ·μ-
μ¡· §´μ° · ³Ò Éμ²Ð¨´μ° 3 ³³, ¶μ± § ´´μ° ´  ·¨¸. 5, £, ¨§£μÉμ¢²¥´´μ° ´  ‘Š‹“‘’
460×350 ³³2 (¨§³¥·¥´μ ¸ Ï £μ³ 4 ¸³ ¶μ ¶¥·¨³¥É·Ê)

L, ¸³ δ, ³±³ L, ¸³ δ, ³±³ L, ¸³ δ, ³±³ L, ¸³ δ, ³±³
0 Ä12 28 +18 56 +16 84 +14
4 Ä4 32 +18 60 +12 88 +4
8 0 36 +16 64 +18 92 +12
12 0 40 +12 68 +16 96 +4
16 +8 44 +10 72 +12 100 Ä10
20 +12 48 Ä4 76 +10 0 Ä14
24 +16 52 +8 80 +14

�¨¸. 5. — ¸É¨ Œ		Š, ¨§£μÉμ¢²¥´´Ò¥ ´  ‘Š‹“‘’ 460×350 ³³:  ) ¨ ¡) ± Éμ¤´Ò¥
¶²μ¸±μ¸É¨ ¸μ ¸É·¨¶ ³¨; ¢) · §¤¥²¨É¥²Ó´ Ö · ³ ; £)  ´μ¤´ Ö · ³ 
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‚ § ±²ÕÎ¥´¨¥ μÉ³¥É¨³, ÎÉμ Ê¸É·μ°¸É¢μ ¤²Ö ¸±²¥¨¢ ´¨Ö É¨¶  ‘Š‹“‘’
¡Ò²μ ¨¸¶μ²Ó§μ¢ ´μ É ±¦¥ ¢ ‹¥´¨´£· ¤¸±μ³ ¨´¸É¨ÉÊÉ¥ Ö¤¥·´μ° Ë¨§¨±¨, £¤¥
μ´μ ¡Ò²μ ¨§£μÉμ¢²¥´μ ¨ ¶·¨³¥´¥´μ ¢ ¢¨¤¥ ¤¢ÊÌ ¶·Ö³μÊ£μ²Ó´ÒÌ · ³ ¤²Ö ¸±²¥-
¨¢ ´¨Ö Í¥²Ó´ÒÌ · ³ ¤²Ö Œ		Š.

‡�Š‹	—…�ˆ…

‚ · ¡μÉ¥ μ¶¨¸ ´μ ¸μ§¤ ´¨¥ ¨ Ô±¸¶²Ê É Í¨Ö ¸±²¥¨¢ ÕÐ¥£μ Ê¸É·μ°¸É¢ 
‘Š‹“‘’, ±μÉμ·μ¥ ¶μ§¢μ²Ö¥É ¶μ²ÊÎ¨ÉÓ ¢Ò¸μ±μÉμÎ´Ò¥ ¶²μ¸±μ¶ · ²²¥²Ó´Ò¥
 ´μ¤´Ò¥, ± Éμ¤´Ò¥ ¨ · §¤¥²¨É¥²Ó´Ò¥ ¶² ´±¨ ¨ ± Éμ¤´Ò¥ ¶²μ¸±μ¸É¨ ¡μ²ÓÏμ°
¶²μÐ ¤¨. �´μ ¤μ¸É ÉμÎ´μ ¶·μ¸Éμ ¢ ¨§£μÉμ¢²¥´¨¨ ¨ ¢ · ¡μÉ¥ ¨ ³μ¦¥É ¡ÒÉÓ ¨¸-
¶μ²Ó§μ¢ ´μ ¢ ² ¡μ· Éμ·´ÒÌ Ê¸²μ¢¨ÖÌ ¤²Ö ¨§£μÉμ¢²¥´¨Ö Œ		Š, ÎÉμ Ê¶·μÐ ¥É
¨ ¸ÊÐ¥¸É¢¥´´μ Ê¤¥Ï¥¢²Ö¥É ¶·μ¨§¢μ¤¸É¢μ ¢Ò¸μ±μÉμÎ´ÒÌ ¨§¤¥²¨° ¤²Ö Œ		Š.
‚¸¥£μ ¡Ò²μ ¸μ§¤ ´μ Î¥ÉÒ·¥ ³μ¤¨Ë¨± Í¨¨ Ê¸É ´μ¢±¨ ¸ · ¡μÎ¥° ¶²μÐ ¤ÓÕ
2400×250, 1500×150, 360×460 ¨ 200×200 ³³2. ˆ§¤¥²¨Ö, ¨§£μÉμ¢²¥´´Ò¥ ´ 
´¨Ì, ¨³¥ÕÉ ¶²μ¸±μ¶ · ²²¥²Ó´μ¸ÉÓ ¨ ¶²μ¸±μ¸É´μ¸ÉÓ ±0,015, ±0,030, ±0,020
¨ ±0,006 ³³ ¸μμÉ¢¥É¸É¢¥´´μ.

„²Ö · ¡μÉÒ Ê¸É·μ°¸É¢  ¨¸¶μ²Ó§Ê¥É¸Ö ³¥Éμ¤ ¶·¨¸μ¸  £¨¡±¨Ì ¢´¥Ï´¨Ì § -
£μÉμ¢μ± ± ·μ¢´Ò³ ¶μ¢¥·Ì´μ¸ÉÖ³ ¸É ²Ó´ÒÌ ¶²¨É ¶·¨ ¶μ³μÐ¨ ¢ ±ÊÊ³ . �μ, ¢
μÉ²¨Î¨¥ μÉ μ¡ÒÎ´μ° ¸±²¥°±¨, §¤¥¸Ó ¶μ²´μ¸ÉÓÕ μÉ¸ÊÉ¸É¢Ê¥É ¶·¨¦¨³ § £μÉμ-
¢μ± ¸±²¥¨¢ ¥³μ£μ ¨§¤¥²¨Ö ¤·Ê£ ± ¤·Ê£Ê. Šμ²ÓÍ , ±μÉμ·Ò¥ · §¤¥²ÖÕÉ ¶²¨ÉÒ
¸ ¶·¨¸μ¸ ³¨, μ¶·¥¤¥²ÖÕÉ Éμ²Ð¨´Ê ¡Ê¤ÊÐ¥£μ ¨§¤¥²¨Ö. � ¸Ê³³ ·´ Ö Éμ²Ð¨´ 
§ £μÉμ¢μ± ¶μ¤¡¨· ¥É¸Ö É ±, ÎÉμ¡Ò μ´  ¡Ò²  § ¢¥¤μ³μ ³¥´ÓÏ¥ Éμ²Ð¨´Ò É·¥¡Ê-
¥³μ£μ ¨§¤¥²¨Ö. 	μÔÉμ³Ê ¢¸¥ ´¥·μ¢´μ¸É¨ μ¡±² ¤μ±, ¢Ò·μ¢´¥´´ÒÌ ¢ ±ÊÊ³μ³ ´ 
¶²¨É Ì, ¸μ¸·¥¤μÉμÎ¨¢ ÕÉ¸Ö ¢ É¥Ì´μ²μ£¨Î¥¸±¨Ì Ð¥²ÖÌ, ±μÉμ·Ò¥ § É¥³ § ¶μ²-
´ÖÕÉ¸Ö ±²¥¥³ ¨ ¶μ¸²¥ ¥£μ μÉ¢¥·¦¤¥´¨Ö ¨§¤¥²¨¥ ¸μÌ· ´Ö¥É ¶²μ¸±μ¶ · ²²¥²Ó-
´μ¸ÉÓ [2].

�¶ÒÉ, ´ ±μ¶²¥´´Ò° ¢μ ¢·¥³Ö · ¡μÉÒ ´  Ê¸É ´μ¢±¥, ¶μ± §Ò¢ ¥É, ÎÉμ ¶μ²Ê-
Î¥´´Ò¥ ÉμÎ´μ¸É¨ ´¥ Ö¢²ÖÕÉ¸Ö ¶·¥¤¥²Ó´Ò³¨ ¨ ¶·¨ ´¥μ¡Ìμ¤¨³μ¸É¨ ¢μ§³μ¦´μ
¨Ì Ê²ÊÎÏ¥´¨¥. „²Ö ± Éμ¤´ÒÌ ¶²μ¸±μ¸É¥° ¨§ Ëμ²Ó£¨·μ¢ ´´μ£μ ¸É¥±²μÉ¥±¸Éμ-
²¨É  ¨³¥¥É¸Ö μ¶ÒÉ ´  ¶²μÐ ¤¨ 460×360 ³³ ¸ ¶²μ¸±μ¸É´μ¸ÉÓÕ ±0,020 ³³. �μ
³Ò ´¥ ¢¨¤¨³ ¶·¥¶ÖÉ¸É¢¨° ¤²Ö ¨§£μÉμ¢²¥´¨Ö ± Éμ¤μ¢ ¡μ²ÓÏ¥° ¶²μÐ ¤¨, ´ ¶·¨-
³¥·, ¤²Ö ± ³¥· ¸ ¤²¨´μ° ¸Éμ·μ´ 1000 ³³ ¨²¨ ¡μ²¥¥, ¸ É ±μ° ¦¥ ÉμÎ´μ¸ÉÓÕ,
± ± ¨ ¢ ¸²ÊÎ ¥ ¶²μ¸±μ¶ · ²²¥²Ó´ÒÌ ¶² ´μ± ¡μ²ÓÏμ° ¶²μÐ ¤¨.

	μ¢ÒÏ¥´¨¥ ÉμÎ´μ¸É¨ ¨§£μÉμ¢²¥´¨Ö ¶·μ¶μ·Í¨μ´ ²Ó´ÒÌ ± ³¥· ¶μ§¢μ²Ö¥É
Ê³¥´ÓÏ¨ÉÓ ³¥¦Ô²¥±É·μ¤´μ¥ · ¸¸ÉμÖ´¨¥ ¨ É¥³ ¸ ³Ò³ Ê³¥´ÓÏ¨ÉÓ ¢·¥³Ö ¤·¥°Ë 
´μ¸¨É¥²¥°,   É ±¦¥ ±μ²¨Î¥¸É¢μ ¢¥Ð¥¸É¢  ¢¤μ²Ó ¶ÊÎ± , ÎÉμ Î ¸Éμ ¡Ò¢ ¥É ¢ ¦´μ
¶μ Ê¸²μ¢¨Ö³ Ô±¸¶¥·¨³¥´É .

‚ § ±²ÕÎ¥´¨¥ ³Ò ¢Ò· ¦ ¥³ £²Ê¡μ±ÊÕ ¡² £μ¤ ·´μ¸ÉÓ �.M.�£ ¡ ¡Ö´,
‚.�. ‚μ²μÏ¨´Ê, ‚.�. ƒ·μ³μ¢Ê ¨ �.ˆ.�Î¥· Ï¢¨²¨ §  ÔËË¥±É¨¢´ÊÕ ¶μ³μÐÓ
¢ · ¡μÉ¥.
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