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‘É·μÖÐ¨°¸Ö ¢ �ˆŸˆ („Ê¡´ ) Ê¸±μ·¨É¥²Ó´Ò° ±μ³¶²¥±¸ NICA (Nuclotron-based Ion Collider
fAcility) ¶·¥¤´ §´ Î¥´ ¤²Ö ¶·μ¢¥¤¥´¨Ö Ô±¸¶¥·¨³¥´Éμ¢ ¸ Ö¤· ³¨ §μ²μÉ  197Au79+ ¶·¨ Ô´¥·£¨¨
1Ä4,5 ƒÔ‚/´Ê±²μ´. ‚Ò¸μ±μÎ ¸ÉμÉ´ Ö (‚—) ¸¨¸É¥³  ±μ²² °¤¥·  ¤μ²¦´  μ¡¥¸¶¥Î¨ÉÓ § Ì¢ É ¨´¦¥±-
É¨·Ê¥³ÒÌ ¨§ ´Ê±²μÉ·μ´  ¸£Ê¸É±μ¢, ´ ±μ¶²¥´¨¥ ´¥μ¡Ìμ¤¨³μ£μ Î¨¸²  Î ¸É¨Í, ¨Ì ¤μÊ¸±μ·¥´¨¥ (¶·¨
´¥μ¡Ìμ¤¨³μ¸É¨) ¨ Ëμ·³¨·μ¢ ´¨¥ ¸£Ê¸É±μ¢. „²Ö ÔÉμ£μ ¢ ± ¦¤μ³ ±μ²ÓÍ¥ ±μ²² °¤¥·  ¶·¨³¥´ÖÕÉ¸Ö
É·¨ É¨¶  Ê¸±μ·ÖÕÐ¨Ì ¸É ´Í¨° Å ¡ ·Ó¥·´ Ö ¨ £ ·³μ´¨Î¥¸±¨¥. 	 ·Ó¥·´ Ö ¸É ´Í¨Ö ¸²Ê¦¨É ¤²Ö
´ ±μ¶²¥´¨Ö Î ¸É¨Í ¨ ³μ¦¥É ¨¸¶μ²Ó§μ¢ ÉÓ¸Ö ¤²Ö ¨Ì Ê¸±μ·¥´¨Ö ¤μ Ô´¥·£¨¨ Ô±¸¶¥·¨³¥´É . ƒ ·³μ´¨-
Î¥¸±¨¥ ‚—-¸É ´Í¨¨ (22-° ¨ 66-° £ ·³μ´¨± Î ¸ÉμÉÒ μ¡· Ð¥´¨Ö) ´Ê¦´Ò ¤²Ö Ëμ·³¨·μ¢ ´¨Ö ¸£Ê¸É±μ¢.
�·¨¢μ¤¨É¸Ö μ¶¨¸ ´¨¥ ·¥¦¨³μ¢ · ¡μÉÒ ‚—-¸¨¸É¥³Ò ¨ μ¸μ¡¥´´μ¸É¥° ±μ´¸É·Ê±Í¨¨ ¸É ´Í¨°.

NICA (Nuclotron-based Ion Collider fA¸ility) is a new accelerator complex being built at the Joint
Institute for Nuclear Research (Dubna, Russia) intended for experiments with gold ions 197Au79+ at
energies of 1Ä4.5 GeV/u. The RF system has to provide accumulation of the particles, their acceleration
(if necessary) and bunch formation. This is realized by 3 types of RF stations installed in each ring Å
RF barrier bucket and 2 harmonic stations. Barrier bucket station provides accumulation of the particles
and may accelerate particles as well. Harmonic RF stations operating at 22nd and 66th harmonics of
the revolution frequency are used for bunch formation. The paper describes the RF system operating
modes together with the design features of the RF stations.
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“¸±μ·¨É¥²Ó´Ò° ±μ³¶²¥±¸ NICA ¶·¥¤´ §´ Î¥´ ¤²Ö ¶·μ¢¥¤¥´¨Ö Ô±¸¶¥·¨³¥´Éμ¢ ¸ Ö¤· ³¨
§μ²μÉ  197Au79+ ¶·¨ Ô´¥·£¨¨ 1Ä4,5 ƒÔ‚/´Ê±²μ´. ‘·¥¤´ÖÖ ¶·μ¥±É´ Ö ¸¢¥É¨³μ¸ÉÓ ±μ²² °-
¤¥·  1027 c³−2 · ¸−1. Šμ³¶²¥±¸ ¶·¥¤¸É ¢²Ö¥É ¸μ¡μ° ± ¸± ¤ Ê¸±μ·¨É¥²¥°: ¨´¦¥±Í¨μ´´Ò°
±μ³¶²¥±¸, ´μ¢Ò° ¸¢¥·Ì¶·μ¢μ¤ÖÐ¨° ¸¨´Ì·μÉ·μ´ (¡Ê¸É¥·), ¸ÊÐ¥¸É¢ÊÕÐ¨° ¸¢¥·Ì¶·μ¢μ¤Ö-
Ð¨° ¸¨´Ì·μÉ·μ´ (´Ê±²μÉ·μ´) ¨ ´μ¢Ò° ±μ²² °¤¥·, ¸μ¸ÉμÖÐ¨° ¨§ ¤¢ÊÌ · ¸¶μ²μ¦¥´´ÒÌ ¤·Ê£
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’ ¡²¨Í  1. � · ³¥É·Ò ±μ²² °¤¥·  NICA

�¥·¨³¥É·, ³ 503,04

Š·¨É¨Î¥¸± Ö Ô´¥·£¨Ö (γ) 7,09

�´¥·£¨Ö ¨´¦¥±Í¨¨, ƒÔ‚/´Ê±²μ´ 1Ä4,5

—¨¸²μ Î ¸É¨Í ¢ μ¤´μ³ ¨´¦¥±É¨·Ê¥³μ³ ¸£Ê¸É±¥ 1 · 109

„²¨´  ¨´¦¥±É¨·Ê¥³μ£μ ¸£Ê¸É± , ³ 15Ä120

‘·¥¤´¥±¢ ¤· É¨Î´Ò° · §¡·μ¸ ¶μ ¨³¶Ê²Ó¸ ³ Δp/p
¨´¦¥±É¨·Ê¥³ÒÌ Î ¸É¨Í (²¨´¥°´ Ö § ¢¨¸¨³μ¸ÉÓ μÉ Ô´¥·£¨¨) (1Ä3) · 10−4

‚·¥³Ö ³¥¦¤Ê ¤¢Ê³Ö ¶μ¸²¥¤μ¢ É¥²Ó´Ò³¨ ¨´¦¥±Í¨Ö³¨
¶·¨ ¶μμÎ¥·¥¤´μ³/μ¤´μ¢·¥³¥´´μ³ § ¶μ²´¥´¨¨ ±μ²¥Í, c 4/8

�´¥·£¨Ö Ô±¸¶¥·¨³¥´É , ƒÔ‚/´Ê±²μ´ 1Ä4,5

‘·¥¤´¥±¢ ¤· É¨Î´Ò° · §¡·μ¸ ¶μ ¨³¶Ê²Ó¸ ³ Δp/p Î ¸É¨Í
¶·¨ Ô´¥·£¨¨ Ô±¸¶¥·¨³¥´É  1/3/4,5 ƒÔ‚/´Ê±²μ´ 0,55/1,15/1,5 · 10−3

— ¸ÉμÉ  μ¡· Ð¥´¨Ö ¶·¨ Ô´¥·£¨¨ 1/3/4,5 ƒÔ‚/´Ê±²μ´, ŒƒÍ 0,522/0,579/0,587

—¨¸²μ ¸£Ê¸É±μ¢ ¢ ± ¦¤μ³ ±μ²ÓÍ¥ 22

Œ ±¸¨³ ²Ó´μ¥ Î¨¸²μ Î ¸É¨Í ¢ μ¤´μ³ ¸£Ê¸É±¥ (¢ ± ¦¤μ³ ±μ²ÓÍ¥)
´  Ô´¥·£¨¨ 1/3/4,5 ƒÔ‚/´Ê±²μ´ 0,275/2,4/2,2 · 109

Œ ±¸¨³ ²Ó´μ¥ Î¨¸²μ Î ¸É¨Í ¢ ± ¦¤μ³ ±μ²ÓÍ¥
¶·¨ Ô´¥·£¨¨ 1/3/4,5 ƒÔ‚/´Ê±²μ´ 0,6/5,3/4,8 · 1010

—¨¸²μ ¨´¦¥±Í¨°, ´¥μ¡Ìμ¤¨³μ¥ ¤²Ö ´ ±μ¶²¥´¨Ö
³ ±¸¨³ ²Ó´μ£μ Î¨¸²  Î ¸É¨Í 7Ä55

‚·¥³Ö ´ ±μ¶²¥´¨Ö ³ ±¸¨³ ²Ó´μ£μ Î¨¸²  Î ¸É¨Í, c 56Ä440

�μ²´μ¥ ¢·¥³Ö Ô±¸¶¥·¨³¥´É ²Ó´μ£μ Í¨±² , ³¨´ 5Ä100

’ ¡²¨Í  2. ‚—-¸É ´Í¨¨ ±μ²² °¤¥·  (μ¤´μ£μ ±μ²ÓÍ )

‘É ´Í¨Ö � §´ Î¥´¨¥ ”μ·³  ´ ¶·Ö¦¥´¨Ö — ¸ÉμÉ , ŒƒÍ Σ ´ ¶·Ö¦¥´¨¥, ±‚

‚—1
� ±μ¶²¥´¨¥ „¢¨¦. ¡ ·Ó¥·Ò

0,522Ä0,587
± 5

„μÊ¸±μ·¥´¨¥ Œ¥ ´¤·Ò ± (0,27Ä0,33)

‚—2 ”μ·³¨·μ¢ ´¨¥
¸£Ê¸É±μ¢

22-Ö £ ·³μ´¨±  11,484Ä12,914 100

‚—3 66-Ö £ ·³μ´¨±  34,452Ä38,742 1 000

´ ¤ ¤·Ê£μ³ ¸¢¥·Ì¶·μ¢μ¤ÖÐ¨Ì ±μ²¥Í [1]. � · ³¥É·Ò ±μ²² °¤¥·  (¢Ò¡μ·μÎ´μ) ¶·¨¢¥¤¥´Ò
¢ É ¡². 1.

‚—-¸¨¸É¥³  ±μ²² °¤¥·  μ¡¥¸¶¥Î¨¢ ¥É ´ ±μ¶²¥´¨¥ ¨´¦¥±É¨·Ê¥³ÒÌ ¨§ ´Ê±²μÉ·μ´  Î -
¸É¨Í, ¨Ì ¤μÊ¸±μ·¥´¨¥ (¢ ¸²ÊÎ ¥ ¨´¦¥±Í¨¨ ´¥ ¶·¨ Ô´¥·£¨¨ Ô±¸¶¥·¨³¥´É ) ¨ Ëμ·³¨·μ¢ ´¨¥
¢ ± ¦¤μ³ ±μ²ÓÍ¥ 22 ¸£Ê¸É±μ¢ ¸ § ¤ ´´Ò³¨ ¶ · ³¥É· ³¨. „²Ö ÔÉμ£μ ¶·¨³¥´ÖÕÉ¸Ö É·¨ É¨¶ 
Ê¸±μ·ÖÕÐ¨Ì ¸É ´Í¨° (É ¡². 2). — ¸ÉμÉ  ¸É ´Í¨° ¶¥·¥¸É· ¨¢ ¥É¸Ö ¢ § ¢¨¸¨³μ¸É¨ μÉ Ô´¥·-
£¨¨. � ¡μÉ  ¸É ´Í¨° ¶·μ¨¸Ìμ¤¨É ¶μ  ²£μ·¨É³Ê, μ¶¨¸ ´´μ³Ê ´¨¦¥. � ¡μÎ¨° ¢ ±ÊÊ³ ´¥
ÌÊ¦¥ 10−11 ’μ··.
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ˆ´¦¥±É¨·Ê¥³Ò¥ ¨§ ´Ê±²μÉ·μ´  ¸£Ê¸É±¨ Î ¸É¨Í ´ ± ¶²¨¢ ÕÉ¸Ö ¢ ±μ²² °¤¥·¥ ¸ ¶μ³μ-
ÐÓÕ ¡ ·Ó¥·´ÒÌ ¸É ´Í¨° (‚—1). � ±μ¶²¥´¨¥ μ¸ÊÐ¥¸É¢²Ö¥É¸Ö ³¥Éμ¤μ³ ¡ ·Ó¥·´ÒÌ ´ ¶·Ö-
¦¥´¨° [2]. �  Ê¸±μ·ÖÕÐ¥³ § §μ·¥ ¸É ´Í¨¨ ¸μ§¤ ¥É¸Ö ¶¥·¨μ¤¨Î¥¸± Ö ¶μ¸²¥¤μ¢ É¥²Ó´μ¸ÉÓ
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�¨¸. 1. �·¨´Í¨¶ · ¡μÉÒ ‚—1: É¥³´Ò° μ¢ ² Å §μ´  ´ ±μ¶²¥´¨Ö, ¸¢¥É²Ò° μ¢ ² Å §μ´  ¨´¦¥±Í¨¨

Ê¸±μ·ÖÕÐ¨Ì ¨ Éμ·³μ§ÖÐ¨Ì ¨³¶Ê²Ó¸μ¢ ´ ¶·Ö¦¥´¨° (¡ ·Ó¥·μ¢)  ³¶²¨ÉÊ¤μ° 5 ±‚. 	 ·Ó¥-
·Ò § ¤ ÕÉ §μ´Ò ´ ±μ¶²¥´¨Ö ¨ ¨´¦¥±Í¨¨. �μ¸²¥ μÎ¥·¥¤´μ° ¨´¦¥±Í¨¨ ¨§ ´Ê±²μÉ·μ´  ¶·¨
¸μμÉ¢¥É¸É¢ÊÕÐ¥³ ³ ´¨¶Ê²¨·μ¢ ´¨¨ ¡ ·Ó¥· ³¨ ´μ¢ Ö ¶μ·Í¨Ö Î ¸É¨Í ¤μ¡ ¢²Ö¥É¸Ö ± Ê¦¥
´ ±μ¶²¥´´Ò³ (É ± ´ §Ò¢ ¥³Ò° RF stacking) ¨ μ¸¢μ¡μ¦¤ ¥É¸Ö ³¥¸Éμ ¤²Ö ¸²¥¤ÊÕÐ¥° ¨´-
¦¥±Í¨¨. �·¨ ´¥μ¡Ìμ¤¨³μ¸É¨ ¤μÊ¸±μ·¥´¨Ö ´ ±μ¶²¥´´ÒÌ Î ¸É¨Í ‚—1 £¥´¥·¨·Ê¥É Ê¸±μ-
·ÖÕÐ¥¥ ´ ¶·Ö¦¥´¨¥ Å ³¥ ´¤· ±(270−330) ‚,   ¡ ·Ó¥·Ò μ¡¥¸¶¥Î¨¢ ÕÉ · ¸¶μ²μ¦¥´¨¥
Î ¸É¨Í ¢ ¥£μ ¶μ²μ¦¨É¥²Ó´μ° μ¡² ¸É¨. “¸±μ·¥´¨¥ ¶·μ¨¸Ìμ¤¨É μ¤´μ¢·¥³¥´´μ ¸ ¶μ¤Ñ¥³μ³
³ £´¨É´μ£μ ¶μ²Ö. �¨¸. 1 ¨²²Õ¸É·¨·Ê¥É ¶·¨´Í¨¶ · ¡μÉÒ ‚—1.

�μ¸²¥ ´ ±μ¶²¥´¨Ö ¤μ¸É ÉμÎ´μ£μ Î¨¸²  Î ¸É¨Í ¨ ¨Ì ¤μÊ¸±μ·¥´¨Ö ¸É ´Í¨¨ ‚—1 ¢Ò-
±²ÕÎ ÕÉ¸Ö. — ¸É¨ÍÒ · ¢´μ³¥·´μ § ¶μ²´ÖÕÉ ¢¥¸Ó ¶¥·¨³¥É· ±μ²ÓÍ . ‡ É¥³ ¢±²ÕÎ ÕÉ¸Ö
¸É ´Í¨¨ ‚—2, · ¡μÉ ÕÐ¨¥ ´  Î ¸ÉμÉ¥ 22-° £ ·³μ´¨±¨ Î ¸ÉμÉÒ μ¡· Ð¥´¨Ö. � ¶·Ö¦¥´¨¥
´  ¸É ´Í¨ÖÌ ‚—2 ¢μ§· ¸É ¥É ¸ ´ Î ²Ó´μ£μ §´ Î¥´¨Ö, ¡²¨§±μ£μ ± 0, ¤μ 100 ±‚. ”μ·³¨-
·ÊÕÉ¸Ö 22 ¸£Ê¸É± . �·μÍ¥¸¸ ¸μ¶·μ¢μ¦¤ ¥É¸Ö Ô²¥±É·μ´´Ò³ ¨²¨ ¸ÉμÌ ¸É¨Î¥¸±¨³ μÌ² ¦¤¥-
´¨¥³. �¡Ð¥¥ ¢·¥³Ö ¶μ¤Ñ¥³  ´ ¶·Ö¦¥´¨Ö ∼ 100 ¸ ¤μ É¥Ì ¶μ·, ¶μ±  ¸£Ê¸Éμ± ´¥ μ± ¦¥É¸Ö
¢ ¸μ¸ÉμÖ´¨¨ ®¶μ³¥¸É¨ÉÓ¸Ö¯ ¢ ¸¥¶ · É·¨¸Ê 66-° £ ·³μ´¨±¨ (‚—3). ‚ ÔÉμÉ ³μ³¥´É ¶·μ¨¸-
Ìμ¤¨É ¶¥·¥§ Ì¢ É ¸£Ê¸É±  ¨§ ‚—2 ¢ ‚—3 (‚—2 ¨ ‚—3 · ¡μÉ ÕÉ μ¤´μ¢·¥³¥´´μ).

‚¸¥ ¸É ´Í¨¨ ¨³¥ÕÉ ³¥Ì ´¨Î¥¸±¨¥ ±μ·μÉ±μ§ ³Ò± É¥²¨ (Š‡) Ê¸±μ·ÖÕÐ¨Ì § §μ·μ¢. ‚ É¥
¶¥·¨μ¤Ò ¢·¥³¥´¨, ±μ£¤  ¢ ¸μμÉ¢¥É¸É¢¨¨ ¸  ²£μ·¨É³μ³ · ¡μÉÒ ‚—-¸¨¸É¥³Ò ¸É ´Í¨¨ ¢Ò-
±²ÕÎ¥´Ò, ¨Ì Ê¸±μ·ÖÕÐ¨¥ § §μ·Ò § ³±´ÊÉÒ (§ ±μ·μÎ¥´Ò) ¨ ¶ÊÎμ± ®¢¨¤¨É¯ £² ¤±ÊÕ ± -
³¥·Ê,   ´¥ ·¥§μ´ ´¸´ÊÕ ¶μ²μ¸ÉÓ.

�¥·¥¤ ¢±²ÕÎ¥´¨¥³ ¸É ´Í¨¨ ‚—2 ¨ ‚—3 (¸ § ±μ·μÎ¥´´Ò³¨ § §μ· ³¨) ´ ¸É· ¨¢ ÕÉ¸Ö
¶μ¸¥·¥¤¨´¥ ³¥¦¤Ê 22/23-° ¨ 66/67-° £ ·³μ´¨± ³¨ Î ¸ÉμÉÒ μ¡· Ð¥´¨Ö ¸μμÉ¢¥É¸É¢¥´´μ.
� ¸¸É·μ¥´´Ò¥ ·¥§μ´ Éμ·Ò ¸² ¡μ ¢§ ¨³μ¤¥°¸É¢ÊÕÉ ¸ ¶ÊÎ±μ³. �μ¸²¥ · §³Ò± ´¨Ö § §μ· 
 ¤¨ ¡ É¨Î¥¸±¨° ¶μ¤Ñ¥³ ´ ¶·Ö¦¥´¨Ö ¶·μ¨¸Ìμ¤¨É ¸¨´Ì·μ´´μ ¸ ´ ¸É·μ°±μ° ¸É ´Í¨° ´ 
· ¡μÎ¨¥ Î ¸ÉμÉÒ.

‘’��–ˆˆ ‚—1

‘É ´Í¨Ö ‚—1 Å ¨´¤Ê±Í¨μ´´Ò° Ê¸±μ·¨É¥²Ó. “¸±μ·¨É¥²Ó ¸μ¸Éμ¨É ¨§ ´ ¡μ·  ¸¥±Í¨°,
´ ¤¥ÉÒÌ ¸´ ·Ê¦¨ ´  ¢ ±ÊÊ³´ÊÕ ± ³¥·Ê (±·Ê£²ÊÕ É·Ê¡Ê ¢´ÊÉ·¥´´¨³ ¤¨ ³¥É·μ³ 100 ³³),
¢ · §·Ò¢ ±μÉμ·μ° ¢¶ Ö´ Í¨²¨´¤·¨Î¥¸±¨° ±¥· ³¨Î¥¸±¨° ¨§μ²ÖÉμ·. � §·Ò¢ ¢ ±ÊÊ³´μ°
± ³¥·Ò μ¡· §Ê¥É Ê¸±μ·ÖÕÐ¨° § §μ·. Šμ´Í¥¶ÉÊ ²Ó´ Ö ¸Ì¥³  ¡ ·Ó¥·´μ° ¸É ´Í¨¨ ¶·¨¢¥¤¥´ 
´  ·¨¸. 2.

‘¥±Í¨Ö ¢Ò¶μ²´¥´  ´  μ¸´μ¢¥ ±μ²ÓÍ  ¨§  ³μ·Ë´μ£μ ±μ¡ ²ÓÉμ¢μ£μ ¸¶² ¢  �Œ…’-
84Š•‘� ¶·μ¨§¢μ¤¸É¢  ��� ®�Ï¨´¸±¨° ³¥É ²²Ê·£¨Î¥¸±¨° § ¢μ¤¯ [3]. �ÉμÉ ¸¶² ¢ Ì · ±-
É¥·¨§Ê¥É¸Ö ¢Ò¸μ±μ° μÉ´μ¸¨É¥²Ó´μ° ³ £´¨É´μ° ¶·μ´¨Í ¥³μ¸ÉÓÕ (¤¥¸ÖÉ±¨ ÉÒ¸ÖÎ ´  ³ ²ÒÌ
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�¨¸. 2. Šμ´Í¥¶ÉÊ ²Ó´ Ö ¸Ì¥³  ¡ ·Ó¥·´μ° ¸É ´Í¨¨

�¨¸. 3. ‘É ´Í¨Ö ‚—1: 1 Å ¸¥±Í¨Ö ¸ ±μ²ÓÍμ³  ³μ·Ë´μ£μ ¸¶² ¢  ¢ ³¥¤´μ³ ±μ·¶Ê¸¥ ¸ ¢μ¤Ö´Ò³ μÌ² -
¦¤¥´¨¥³; 2 Å Ëμ·³¨·μ¢ É¥²Ó ¨³¶Ê²Ó¸μ¢; 3 Å ´ £·¥¢ É¥²Ó ¸ É¥·³μ¨§μ²ÖÍ¨¥° ¤²Ö μ¡¥§£ ¦¨¢ ÕÐ¥£μ

¶·μ£·¥¢ ; 4 Å ±¥· ³¨Î¥¸±¨° ¨§μ²ÖÉμ·; 5 Å ±μ·μÉ±μ§ ³Ò± É¥²Ó Ê¸±μ·ÖÕÐ¥£μ § §μ· 

Î ¸ÉμÉ Ì, ∼ 600 ´  10 ŒƒÍ). �  ± ¦¤ÊÕ ¸¥±Í¨Õ Ê¸É ´ ¢²¨¢ ÕÉ¸Ö ¤¢  Ëμ·³¨·μ¢ É¥²Ö ¨³-
¶Ê²Ó¸μ¢ ´  μ¸´μ¢¥ ±²ÕÎ¥¢μ° É· ´§¨¸Éμ·´μ° ¸¡μ·±¨ Microsemi DRF1400, £¥´¥·¨·ÊÕÐ¨¥
¶μ¸²¥¤μ¢ É¥²Ó´μ¸É¨ ¨³¶Ê²Ó¸μ¢ E1 ¨ E2. „²¨É¥²Ó´μ¸ÉÓ ¡ ·Ó¥·´ÒÌ ¨³¶Ê²Ó¸μ¢ 20Ä80 ´¸.
„²¨É¥²Ó´μ¸ÉÓ Ë·μ´Éμ¢ � 10 ´¸. ‚ ¶·μÍ¥¸¸¥ · ¡μÉÒ ¢ ±μ²ÓÍ¥ ¢Ò¤¥²Ö¥É¸Ö ¤μ 1,2 ±‚É É¥¶-
²μ¢μ° ³μÐ´μ¸É¨. �μÔÉμ³Ê ±μ²ÓÍ  ¶μ³¥Ð¥´Ò ¢ ³¥¤´Ò° ±μ·¶Ê¸ ¸ ¢μ¤Ö´Ò³ μÌ² ¦¤¥´¨¥³.
�  ·¨¸. 3 ¶μ± § ´ ¢´¥Ï´¨° ¢¨¤ ¡ ·Ó¥·´μ° ¸É ´Í¨¨ ¨ ¥¥ · §·¥§.

‘’��–ˆˆ ‚—2

‘É ´Í¨Ö ‚—2 Å ¢ ±ÊÊ³´Ò° ±μ ±¸¨ ²Ó´Ò° ·¥§μ´ Éμ·, Ê±μ·μÎ¥´´Ò° ¥³±μ¸ÉÓÕ. — -
¸ÉμÉ  ·¥§μ´ Éμ·  ¶¥·¥¸É· ¨¢ ¥É¸Ö (¢ § ¢¨¸¨³μ¸É¨ μÉ Ô´¥·£¨¨ Ô±¸¶¥·¨³¥´É ) ¢ ¶·¥¤¥² Ì
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11,484Ä12,914 ŒƒÍ. � ¡μÎ Ö Î ¸ÉμÉ  ¶¥·¥¸É· ¨¢ ¥É¸Ö Î¥ÉÒ·Ó³Ö ¥³±μ¸É´Ò³¨ ÉÕ´¥· ³¨.
„¨¸±·¥É´μ¸ÉÓ ´ ¸É·μ°±¨ ¤μ²¦´  ¡ÒÉÓ ∼ 200 ƒÍ. �Éμ ¸μμÉ¢¥É¸É¢Ê¥É ¶¥·¥³¥Ð¥´¨Õ ¥³-
±μ¸É´ÒÌ ÉÕ´¥·μ¢ ´  1,1 ³³ ¸ ÉμÎ´μ¸ÉÓÕ ¶μ§¨Í¨μ´¨·μ¢ ´¨Ö 0,13 ³±³. „²Ö μ¡¥¸¶¥Î¥´¨Ö
É ±¨Ì ¶¥·¥³¥Ð¥´¨° ¨¸¶μ²Ó§Ê¥É¸Ö ±μ³¡¨´¨·μ¢ ´´Ò° ¶·¨¢μ¤, ¸Ê³³¨·ÊÕÐ¨° £·Ê¡μ¥ ¶¥·¥-
³¥Ð¥´¨¥ Ï £μ¢Ò³ ¤¢¨£ É¥²¥³ ¨ ¶·¥Í¨§¨μ´´μ¥ ¶¥·¥³¥Ð¥´¨¥ ¶Ó¥§μÔ²¥±É·¨Î¥¸±¨³  ±ÉÊ -
Éμ·μ³. ‘Ê³³ ·´μ¥ ´ ¶·Ö¦¥´¨¥ ¸É ´Í¨° ‚—2 100 ±‚. �·¥¤¶μ² £ ¥É¸Ö Ê¸É ´μ¢±  Î¥ÉÒ·¥Ì
¸É ´Í¨° ¢ ± ¦¤μ¥ ±μ²ÓÍμ. „²Ö ¶¨É ´¨Ö ¸É ´Í¨° ¡Ê¤ÊÉ ¨¸¶μ²Ó§μ¢ ´Ò ¶μ²Ê¶·μ¢μ¤´¨±μ¢Ò¥
Ê¸¨²¨É¥²¨.

‘’��–ˆˆ ‚—3

‘É ´Í¨Ö ‚—3 Å ¢ ±ÊÊ³´Ò° ±μ ±¸¨ ²Ó´Ò° ·¥§μ´ Éμ·, Ê±μ·μÎ¥´´Ò° ¥³±μ¸ÉÓÕ ( ´ -
²μ£¨Î´μ ‚—2). — ¸ÉμÉ  ·¥§μ´ Éμ·  ¶¥·¥¸É· ¨¢ ¥É¸Ö (¢ § ¢¨¸¨³μ¸É¨ μÉ Ô´¥·£¨¨ Ô±¸¶¥·¨-
³¥´É ) ¢ ¶·¥¤¥² Ì 34,452Ä38,742 ŒƒÍ. ‘Ê³³ ·´μ¥ ´ ¶·Ö¦¥´¨¥ ¸É ´Í¨° ‚—3 ¤μ 1000 ±‚.
„²Ö ¸É ´Í¨° ‚—2 ¨ ‚—3 ¨¸¶μ²Ó§μ¢ ´Ò μ¡Ð¨¥ ±μ´¸É·Ê±Éμ·¸±μ-É¥Ì´μ²μ£¨Î¥¸±¨¥ ·¥Ï¥´¨Ö.
�  ·¨¸. 4 ¶μ± § ´  ±μ´¸É·Ê±Í¨Ö ¸É ´Í¨°.

�¨¸. 4. Šμ´¸É·Ê±Í¨Ö £ ·³μ´¨Î¥¸±¨Ì ¸É ´Í¨° ‚—2 ¨ ‚—3: 1 Å § ³Ò± É¥²Ó Ê¸±μ·ÖÕÐ¥£μ § §μ· ;
2 Å ³¥Ì ´¨§³ ¶¥·¥³¥Ð¥´¨Ö ÉÕ´¥· ; 3 Å ÉÕ´¥·; 4 Å Ê¸±μ·ÖÕÐ¨° § §μ·

‡�Š‹	—…�ˆ…

ˆ§£μÉμ¢²¥´Ò ¨ Ê¸¶¥Ï´μ ¨¸¶ÒÉ ´Ò ¶·μÉμÉ¨¶Ò μÉ¤¥²Ó´ÒÌ Ê§²μ¢ ¸É ´Í¨° (¸¥±Í¨Ö ‚—1,
±μ·μÉ±μ§ ³Ò± É¥²Ó, ÉÕ´¥·). „¢¥ ¸É ´Í¨¨ ‚—1 ¶¥·¥¤ ´Ò ¢ ¶·μ¨§¢μ¤¸É¢μ ˆŸ”. ˆ¸¶ÒÉ ´¨Ö
¸É ´Í¨° ‚—1 ¢ �ˆŸˆ ¶² ´¨·ÊÕÉ¸Ö ¢ ¤¥± ¡·¥ 2018 £. ‡ ¢¥·Ï ¥É¸Ö ¶μ¤£μÉμ¢±  ¤μ£μ¢μ· 
´  ¶·μ¨§¢μ¤¸É¢μ ¢ ˆŸ” ¶μ²´μ³ ¸ÏÉ ¡´μ£μ ¶·μÉμÉ¨¶  ¸É ´Í¨¨ ‚—2. �·μ¤μ²¦ ¥É¸Ö μ¶É¨-
³¨§ Í¨Ö ¶ · ³¥É·μ¢ ¸¨¸É¥³Ò ‚—3.
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