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� ¸¸³ É·¨¢ ¥É¸Ö ¢μ§³μ¦´μ¸ÉÓ ¨¸¶μ²Ó§μ¢ ´¨Ö § ¢¨¸¨³μ¸É¨ · ¸¶·¥¤¥²¥´¨Ö ¢¥²¨Î¨´Ò ¶·μ¸É· ´-
¸É¢¥´´μ£μ · §·¥Ï¥´¨Ö ¢¤μ²Ó · ¤¨Ê¸  Éμ´±μ¸É¥´´ÒÌ ¤·¥°Ëμ¢ÒÌ É·Ê¡μ± (¸É·μÊ) ¤²Ö Ê²ÊÎÏ¥´¨Ö ¶ -
· ³¥É·μ¢ É·¥±μ¢ ·¥£¨¸É·¨·Ê¥³ÒÌ Î ¸É¨Í ±μμ·¤¨´ É´Ò³¨ ¤¥É¥±Éμ· ³¨ ´  μ¸´μ¢¥ Éμ´±μ¸É¥´´ÒÌ
¤·¥°Ëμ¢ÒÌ É·Ê¡μ±.

The opportunity to use depending on the distribution of spatial resolution along the radius of the
thin-walled drift tubes (straws) to improve the track parameters of detected these coordinate detectors is
considered in the article.
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„¥É¥±Éμ·Ò ´  μ¸´μ¢¥ Éμ´±μ¸É¥´´ÒÌ ¤·¥°Ëμ¢ÒÌ É·Ê¡μ± (¸É·μÊ) ¨¸¶μ²Ó§ÊÕÉ¸Ö ± ± ±μ-
μ·¤¨´ É´Ò¥ ¤¥É¥±Éμ·Ò ¨/¨²¨ ¤¥É¥±Éμ·Ò ¶¥·¥Ìμ¤´μ£μ ¨§²ÊÎ¥´¨Ö ¢ Ô±¸¶¥·¨³¥´É Ì ´  Ê¸±μ-
·¨É¥²ÖÌ ¨ ¢ ±μ¸³μË¨§¨Î¥¸±¨Ì ¨¸¸²¥¤μ¢ ´¨ÖÌ. �¡² ¤ Ö ¤μ¸É ÉμÎ´μ Ìμ·μÏ¨³ ¶·μ¸É· ´-
¸É¢¥´´Ò³ · §·¥Ï¥´¨¥³ ¨ ³ ²Ò³ ±μ²¨Î¥¸É¢μ³ ¸μ¡¸É¢¥´´μ£μ ¢¥Ð¥¸É¢ , ÔÉ¨ (μÉ´μ¸¨É¥²Ó´μ
¤¥Ï¥¢Ò¥) ±μμ·¤¨´ É´Ò¥ ¤¥É¥±Éμ·Ò ³μ£ÊÉ ¶¥·¥±·Ò¢ ÉÓ ¡μ²ÓÏ¨¥ ¶²μÐ ¤¨ [1, 2],   ¶·¨ ¨¸-
¶μ²Ó§μ¢ ´¨¨ ¢ ´¨Ì ¸É·μÊ ¸ ¸¥£³¥´É´Ò³¨  ´μ¤ ³¨ ¨Ì £· ´Ê²Ö·´μ¸ÉÓ ³μ¦¥É ¡ÒÉÓ Ê³¥´ÓÏ¥´ 
¤μ 1 ¸³2 [3, 4]. „¥É¥±Éμ·Ò ´  μ¸´μ¢¥ ¸É·μÊ · ¡μÉ ÕÉ ¢ ¢ ±ÊÊ³¥ [5] ¨ ¸¶μ¸μ¡´Ò · ¡μÉ ÉÓ
¶·¨ ¤ ¢²¥´¨¨ ¨Ì £ §μ¢μ£μ ´ ¶μ²´¥´¨Ö ¤μ 5 ¡ · [6, 7]. �·μ¸É· ´¸É¢¥´´μ¥ · §·¥Ï¥´¨¥
ÔÉ¨Ì ¤¥É¥±Éμ·μ¢ É¨¶¨Î´μ ¤²Ö ¢¸¥Ì ³μ¤¨Ë¨± Í¨° ¤·¥°Ëμ¢ÒÌ ± ³¥· ¨ μ¡ÒÎ´μ ¸μ¸É ¢²Ö¥É
μ±μ²μ 200 ³±³. ‚ · ¡μÉ¥ · ¸¸³ É·¨¢ ¥É¸Ö ¢μ§³μ¦´μ¸ÉÓ μ¶É¨³¨§ Í¨¨ ¶·μ¸É· ´¸É¢¥´´μ£μ
· §·¥Ï¥´¨Ö ¤¢ÊÌ¸²μ°´ÒÌ ¸É·μÊ-± ³¥·.
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�·¨ ¸μ§¤ ´¨¨ ¤¥É¥±Éμ·μ¢ ¢ μ¸´μ¢´μ³ ¨¸¶μ²Ó§ÊÕÉ¸Ö ¸É·μÊ ¤¨ ³¥É·μ³ (d) μÉ 4 ¤μ
10 ³³ ¸ Éμ²Ð¨´μ° ¨Ì ¶²¥´μÎ´ÒÌ ¸É¥´μ± (ε) ³¥´¥¥ 100 ³±³. ’¥Ì´μ²μ£¨Ö ¨§£μÉμ¢²¥´¨Ö
¸É·μÊ μ¡¥¸¶¥Î¨¢ ¥É ¢Ò¸μ±ÊÕ Í¨²¨´¤·¨Î´μ¸ÉÓ ¨ μ¤´μ·μ¤´μ¸ÉÓ ¤¨ ³¥É· . Šμμ·¤¨´ É´Ò¥
¤¥É¥±Éμ·Ò ´  μ¸´μ¢¥ ¸É·μÊ μ¡ÒÎ´μ ¸μ¤¥·¦ É ¤¢  ¤¥É¥±É¨·ÊÕÐ¨Ì ¸²μÖ, ¸¤¢¨´ÊÉÒÌ ¤²Ö
Ê¸É· ´¥´¨Ö ²¥¢μ-¶· ¢μ° ´¥μ¶·¥¤¥²¥´´μ¸É¨ μÉ´μ¸¨É¥²Ó´μ ¤·Ê£ ¤·Ê£  ¢ μ·Éμ£μ´ ²Ó´μ³ ±
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μ·¨¥´É Í¨¨ ¸É·μÊ ´ ¶· ¢²¥´¨¨. ‘É·μÊ ± ¦¤μ° ¶²μ¸±μ¸É¨ ¶·¨ ´μ·³ ²Ó´μ³ ¤ ¢²¥´¨¨ ¨Ì
£ §μ¢μ£μ ´ ¶μ²´¥´¨Ö ³μ£ÊÉ ¡ÒÉÓ ¸±²¥¥´Ò ³¥¦¤Ê ¸μ¡μ° ¸ ÉμÎ´μ¸ÉÓÕ ¶μ§¨Í¨μ´¨·μ¢ ´¨Ö
μÉ¤¥²Ó´ÒÌ Ô²¥³¥´Éμ¢ μ±μ²μ 50 ³±³ ¨ ¸ § §μ·μ³ (δ) ³¥¦¤Ê ¸É¥´± ³¨ ¸μ¸¥¤´¨Ì ¸É·μÊ
∼ 20 ³±³ ¨²¨ ¡μ²¥¥. �¥ÎÊ¢¸É¢¨É¥²Ó´Ò° ¶·μ³¥¦ÊÉμ± ³¥¦¤Ê ¸É·μÊ ¸ ε ∼ 30 ¨²¨ ∼ 70 ³±³
¸μ¸É ¢²Ö¥É ∼ 80 ¨²¨ ∼ 160 ³±³ ¸μμÉ¢¥É¸É¢¥´´μ. �·¨ ¨§³¥´¥´¨¨ ¢´ÊÉ·¥´´¥£μ ¤ ¢²¥´¨Ö
£ §μ¢μ£μ ´ ¶μ²´¥´¨Ö ¶·μ¨¸Ìμ¤¨É ¨§³¥´¥´¨¥ ¤²¨´Ò ¨ ¤¨ ³¥É·  ¸É·μÊ [6], ÎÉμ É·¥¡Ê¥É ÊÎ¥É 
ÔÉμ£μ ¶·¨ ±μ´¸É·Ê¨·μ¢ ´¨¨ ± ³¥·. ‚ Î ¸É´μ¸É¨, § §μ· ³¥¦¤Ê ¸μ¸¥¤´¨³¨ ¸É·μÊ ¢ ¸²μ¥
¤μ²¦¥´ ¶·¥¢ÒÏ ÉÓ ¢μ§³μ¦´Ò¥ ¨§³¥´¥´¨Ö ¨Ì ¤¨ ³¥É· . ‘É·μÊ ± ¦¤μ° ¶²μ¸±μ¸É¨ ³μ£ÊÉ
¡ÒÉÓ Ê¸É ´μ¢²¥´Ò ¢ μÉ¢¥·¸É¨Ö · ³Ò ± ³¥·Ò, ¢Ò¶μ²´¥´´Ò¥ ¸ É·¥¡Ê¥³μ° ÉμÎ´μ¸ÉÓÕ, ¨²¨
¸±²¥¥´Ò ³¥¦¤Ê ¸μ¡μ°. � ¶·¨³¥·, ¢ ¶·μÉμÉ¨¶¥ [7] ¸É·μÊ ¢Ò¸μ±μ£μ ¤ ¢²¥´¨Ö ¸ ¢´ÊÉ·¥´´¨³
¤¨ ³¥É·μ³ 9,56 ³³ ¡Ò²¨ ¸±²¥¥´Ò ³¥¦¤Ê ¸μ¡μ° ¸ § §μ·μ³ 0,5 ³³ ¨ · ¡μÎ¥¥ ¤ ¢²¥´¨¥
£ §μ¢μ° ¸³¥¸¨ ¢ ·Ó¨·μ¢ ²μ¸Ó μÉ 1 ¤μ 5 ¡ ·. �·¨ Ê¸É ´μ¢±¥ ¸É·μÊ ¢ μÉ¢¥·¸É¨Ö · ³ ¢¥²¨Î¨´ 
§ §μ·  μ¡ÒÎ´μ ¡μ²¥¥ 1 ³³.
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�·μ¸É· ´¸É¢¥´´μ¥ · §·¥Ï¥´¨¥ ³´μ£μ± ´ ²Ó´μ£μ ¤¥É¥±Éμ·  § ¢¨¸¨É μÉ μ¤´μ·μ¤´μ¸É¨
¥£μ ¤¥É¥±É¨·ÊÕÐ¨Ì Ô²¥³¥´Éμ¢ ¨ ¨Ì Ô²¥±É·¨Î¥¸±μ£μ ¶μ²Ö, ¸μ¸É ¢  £ §μ¢μ° ¸³¥¸¨, ¢¥²¨Î¨´Ò
£ §μ¢μ£μ Ê¸¨²¥´¨Ö ¨ μÉ´μÏ¥´¨Ö ¸¨£´ ²/ÏÊ³. Š ³¥·Ò ´  μ¸´μ¢¥ ¸É·μÊ μ¡² ¤ ÕÉ ²ÊÎÏ¨³¨
¸μ¡¸É¢¥´´Ò³¨ ¶ · ³¥É· ³¨ ¢ ¸· ¢´¥´¨¨ ¸ É· ¤¨Í¨μ´´Ò³¨ ¤·¥°Ëμ¢Ò³¨ ± ³¥· ³¨. � 
·¨¸. 1 ¶μ± § ´μ Ô´¥·£¥É¨Î¥¸±μ¥ · §·¥Ï¥´¨¥ ¸É·μÊ ¤¨ ³¥É·μ³ 4, 6 ¨ 9,56 ³³ ¸  ´μ¤μ³
¤¨ ³¥É·μ³ 30 ³±³ ¶·¨ μ¤¨´ ±μ¢μ³ ¨Ì £ §μ¢μ³ Ê¸¨²¥´¨¨, Éμ¦¤¥¸É¢¥´´μ° Ô²¥±É·μ´¨±μ°
¸Î¨ÉÒ¢ ´¨Ö ¨ £ §μ¢μ° ¸³¥¸¨ ArCO2 (80/20). ‚¨¤´μ, ÎÉμ Ô´¥·£¥É¨Î¥¸±μ¥ · §·¥Ï¥´¨¥
ÔÉ¨Ì ¸É·μÊ ¶·¨ £ §μ¢μ³ Ê¸¨²¥´¨¨ ∼ 2 · 104 ¸μ¸É ¢²Ö¥É 18% (·¨¸. 1,  ) ¨ ¸ Ê¢¥²¨Î¥´¨¥³
£ §μ¢μ£μ Ê¸¨²¥´¨Ö ¤μ ∼ 8 · 104 ÊÌÊ¤Ï ¥É¸Ö ¤μ ∼ 29 % (·¨¸. 1, ¡). �·¨ ÔÉμ³ ¡μ²¥¥ ¸¨²Ó´μ¥
ÊÌÊ¤Ï¥´¨¥ § ³¥É´μ ¤²Ö ¸É·μÊ ³¥´ÓÏ¥£μ ¤¨ ³¥É· , ÎÉμ μ¶·¥¤¥²Ö¥É¸Ö, ¢¨¤¨³μ, ÊÌÊ¤Ï¥´¨¥³
¸μμÉ´μÏ¥´¨Ö ÉμÎ´μ¸É¨ É¥Ì´μ²μ£¨Î¥¸±μ° ¸¡μ·±¨ ¸É·μÊ ± ¨Ì ¤¨ ³¥É·Ê.

�¨¸. 1. �´¥·£¥É¨Î¥¸±μ¥ · §·¥Ï¥´¨¥ ¸É·μÊ ¤¨ ³¥É·μ³ 4 (¸¶²μÏ´ Ö ²¨´¨Ö), 6 (¶Ê´±É¨·´ Ö) ¨ 9,56 ³³

(ÏÉ·¨Ìμ¢ Ö).  ) ƒ §μ¢μ¥ Ê¸¨²¥´¨¥ ∼ 2 ·104,  ´μ¤´μ¥ ´ ¶·Ö¦¥´¨¥ ÔÉ¨Ì ¸É·μÊ 1,387, 1,521 ¨ 1,655 ±‚
¸μμÉ¢¥É¸É¢¥´´μ. ¡) ƒ §μ¢μ¥ Ê¸¨²¥´¨¥ ∼ 8 · 104,  ´μ¤´μ¥ ´ ¶·Ö¦¥´¨¥ 1,570, 1,718 ¨ 1,850 ±‚

¸μμÉ¢¥É¸É¢¥´´μ. �¥£¨¸É·¨·μ¢ ²¨¸Ó £ ³³ -±¢ ´ÉÒ ¸ Ô´¥·£¨¥° 5,9 ±Ô‚
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� ¶·Ö¦¥´´μ¸É¨ Ô²¥±É·¨Î¥¸±μ£μ ¶μ²Ö ¢ Í¨²¨´¤·¨Î¥¸±¨Ì ¸Î¥ÉÎ¨± Ì § ¢¨¸ÖÉ μÉ · ¤¨Ê¸ 
¸É·μÊ r± ¨ · ¤¨Ê¸   ´μ¤  r  ± ± E = V/r × ln (r±/r ), £¤¥ V Å ´ ¶·Ö¦¥´¨¥ ´   ´μ¤¥.
�  ·¨¸. 2 ¶μ± § ´Ò · ¸¶·¥¤¥²¥´¨Ö ´ ¶·Ö¦¥´´μ¸É¨ Ô²¥±É·¨Î¥¸±μ£μ ¶μ²Ö E ¢¤μ²Ó · ¤¨Ê¸ 
¸É·μÊ ¤¨ ³¥É·μ³ 4, 6 ¨ 9,56 ³³ ¶·¨  ´μ¤´ÒÌ ´ ¶·Ö¦¥´¨ÖÌ, μ¡¥¸¶¥Î¨¢ ÕÐ¨Ì ¨Ì £ §μ¢μ¥
Ê¸¨²¥´¨¥ ∼ 8 · 104.

ˆ§³¥·¥´¨Ö ¶·μ¸É· ´¸É¢¥´´μ£μ · §·¥Ï¥´¨Ö ¸É·μÊ ¤¨ ³¥É·μ³ 4 ¨ 9,56 ³³ ¡Ò²μ ¢Ò-
¶μ²´¥´μ ´  É¥¸Éμ¢μ³ ¶ÊÎ±¥ SPS ¢ –…�� [7, 8], ¶·¨ ÔÉμ³ ¨¸¶μ²Ó§μ¢ ²¸Ö Si-��„ ¶ÊÎ±μ-
¢Ò° É¥²¥¸±μ¶ EUDET ¸ É·¥±μ¢μ° ÉμÎ´μ¸ÉÓÕ ²ÊÎÏ¥ 5 ³±³ [9]. �¥£¨¸É·¨·μ¢ ²¨¸Ó Î -
¸É¨ÍÒ ¸ ³¨´¨³ ²Ó´Ò³¨ ¨μ´¨§ Í¨μ´´Ò³¨ ¶μÉ¥·Ö³¨. ‘É·μÊ ¶·μ¤Ê¢ ²¨¸Ó £ §μ¢μ° ¸³¥¸ÓÕ
ArCO2 (80/20). ƒ §μ¢μ¥ Ê¸¨²¥´¨¥ ¸É·μÊ ¤¨ ³¥É·μ³ 9,56 ³³ ¡Ò²μ ∼ 8 · 104 ¨ ´  20%

�¨¸. 2. � ¶·Ö¦¥´´μ¸É¨ Ô²¥±É·¨Î¥¸±μ£μ ¶μ²Ö ¢¤μ²Ó · ¤¨Ê¸  ¸É·μÊ ¤¨ ³¥É·μ³ 4, 6 ¨ 9,56 ³³ ¶·¨
μ¤¨´ ±μ¢μ³ ¨Ì £ §μ¢μ³ Ê¸¨²¥´¨¨. �´μ¤´μ¥ ´ ¶·Ö¦¥´¨¥ 1,57, 1,72 ¨ 1,85 ±‚ ¤²Ö ¸É·μÊ ¤¨ ³¥É·μ³

4 (¸¶²μÏ´ Ö ²¨´¨Ö), 6 (ÏÉ·¨Ì¶Ê´±É¨·´ Ö) ¨ 9,56 ³³ (ÏÉ·¨Ìμ¢ Ö) ¸μμÉ¢¥É¸É¢¥´´μ. �μ μ¸¨  ¡¸Í¨¸¸
μÉ²μ¦¥´Ò μÉ´μÏ¥´¨Ö ¶μ§¨Í¨° ÉμÎ¥± ¢¤μ²Ó · ¤¨Ê¸  ¸É·μÊ ± ¥£μ ¢¥²¨Î¨´¥

�¨¸. 3. �·μ¸É· ´¸É¢¥´´μ¥ · §·¥Ï¥´¨¥ ¢¤μ²Ó · ¤¨Ê¸  ¸É·μÊ ¤¨ ³¥É·μ³ 4 ³³ (•) ¨ 9,56 ³³ (�).

�μ μ¸¨  ¡¸Í¨¸¸ μÉ²μ¦¥´μ μÉ´μÏ¥´¨¥ · ¸¸ÉμÖ´¨Ö ÉμÎ¥± μÉ  ´μ¤  ± · ¤¨Ê¸Ê ¸É·μÊ. ƒ §μ¢ Ö ¸³¥¸Ó

ArCO2 (80/20)
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³¥´ÓÏ¥ ¢ ¸É·μÊ ¤¨ ³¥É·μ³ 4 ³³. �  ·¨¸. 3 ¶μ± § ´Ò · ¸¶·¥¤¥²¥´¨Ö ¶·μ¸É· ´¸É¢¥´´μ£μ
· §·¥Ï¥´¨Ö ¢¤μ²Ó · ¤¨Ê¸  ÔÉ¨Ì ¸É·μÊ. �¨¦´ÖÖ § ¢¨¸¨³μ¸ÉÓ ¸μμÉ¢¥É¸É¢Ê¥É ¸É·μÊ ¤¨ ³¥-
É·μ³ 9,56 ³³,   ¢¥·Ì´ÖÖ Å 4 ³³. ‘·¥¤´ÖÖ ¢¥²¨Î¨´  ¶·μ¸É· ´¸É¢¥´´μ£μ · §·¥Ï¥´¨Ö ¢¤μ²Ó
· ¤¨Ê¸  ÔÉ¨Ì ¸É·μÊ ¸μ¸É ¢²Ö¥É ∼ 180 ¨ ∼ 190 ³±³ ¸μμÉ¢¥É¸É¢¥´´μ. • · ±É¥· § ¢¨¸¨-
³μ¸É¥° μ¶·¥¤¥²Ö¥É¸Ö · ¸¶·¥¤¥²¥´¨¥³ ´ ¶·Ö¦¥´´μ¸É¨ Ô²¥±É·¨Î¥¸±μ£μ ¶μ²Ö ¢¤μ²Ó · ¤¨Ê¸ 
¸É·μÊ. ‚¨¤´μ, ÎÉμ ´¥μ¤´μ·μ¤´μ¸ÉÓ ¶·μ¸É· ´¸É¢¥´´μ£μ · §·¥Ï¥´¨Ö ¢¤μ²Ó · ¤¨Ê¸  ¸É·μÊ
¤μ¸É ÉμÎ´μ ¡μ²ÓÏ Ö: μÉ ∼ 400 ³±³ ¢¡²¨§¨  ´μ¤  ¨ ¤μ ∼ 90 ³±³ ¢¡²¨§¨ ± Éμ¤ .

� §¢¨É¨¥ Ô²¥±É·μ´´ÒÌ ² ¢¨´ ¶·μ¨¸Ìμ¤¨É Ê  ´μ¤  ¢ ¶μ²¥ ¸ ´ ¶·Ö¦¥´´μ¸ÉÓÕ ¡μ²¥¥
105 ‚/¸³. �·¨ Ê¤ ²¥´¨¨ μÉ  ´μ¤μ¢ ´ ¶·Ö¦¥´´μ¸ÉÓ Ô²¥±É·¨Î¥¸±μ£μ ¶μ²Ö Ê³¥´ÓÏ ¥É¸Ö, ÎÉμ
³μ¦¥É ¶·¨¢μ¤¨ÉÓ ± Ê³¥´ÓÏ¥´¨Õ ¸±μ·μ¸É¨ ¤·¥°Ë  Ô²¥±É·μ´μ¢ ¢ ¶·¨²¥£ ÕÐ¥° ± ± Éμ¤Ê
μ¡² ¸É¨ ¸É·μÊ. �  ·¨¸. 4 ¶μ± § ´Ò §´ Î¥´¨Ö ¸±μ·μ¸É¨ ¤·¥°Ë  Ô²¥±É·μ´μ¢ ¢ ÔÉμ° μ¡² ¸É¨
¤²Ö ¸É·μÊ ¤¨ ³¥É·μ³ 4, 6 ¨ 9,56 ³³ ¶·¨ ¤¢ÊÌ §´ Î¥´¨ÖÌ ¨Ì £ §μ¢μ£μ Ê¸¨²¥´¨Ö. ‚¨¤´μ,
ÎÉμ ¸ Ê¢¥²¨Î¥´¨¥³ ¤¨ ³¥É·  ¸É·μÊ ¢μ§· ¸É ¥É μ¡² ¸ÉÓ ¸ Ê³¥´ÓÏ¥´´Ò³¨ ¢¥²¨Î¨´ ³¨ ¸±μ-
·μ¸É¨ ¤·¥°Ë  Ô²¥±É·μ´μ¢. ’ ±, ¤²Ö ¸É·μÊ ¤¨ ³¥É·μ³ ³¥´¥¥ 6 ³³ ¶·¨ ¶·¨¡²¨¦¥´¨¨ ±
± Éμ¤Ê ¨§³¥´¥´¨Ö ¢¥²¨Î¨´Ò ¸±μ·μ¸É¨ ¤·¥°Ë  ¶·¥´¥¡·¥¦¨³μ ³ ²Ò, Éμ£¤  ± ± ¶·¨ ¤¨ ³¥-
É·¥ ¡μ²¥¥ 6 ³³ μ¡² ¸ÉÓ ¸´¨¦¥´¨Ö ¸±μ·μ¸É¨ ¤·¥°Ë  · ¢´  ¶·¨³¥·´μ ¶μ²μ¢¨´¥ · ¤¨Ê¸ 
¨ Ê³¥´ÓÏ¥´¨¥ ¸±μ·μ¸É¨ ¤μ¸É¨£ ¥É Ë ±Éμ·  2. ˆ§³¥´¥´¨¥ ¸±μ·μ¸É¨ ¤·¥°Ë  ¶·¨¢μ¤¨É ±
Ê¢¥²¨Î¥´¨Õ ³ ±¸¨³ ²Ó´μ£μ ¢·¥³¥´¨ ¤·¥°Ë  Ô²¥±É·μ´μ¢ ±  ´μ¤Ê ¸É·μÊ ¨ ³μ¦¥É Ê²ÊÎÏ ÉÓ
¶·μ¸É· ´¸É¢¥´´μ¥ · §·¥Ï¥´¨¥ ÔÉμ° μ¡² ¸É¨.

‚ ¨¤¥ ²Ó´μ³ ¸²ÊÎ ¥ ¶·μ¸É· ´¸É¢¥´´μ¥ · §·¥Ï¥´¨¥ ¤¢ÊÌ¸²μ°´μ° ± ³¥·Ò μ¶·¥¤¥²Ö¥É¸Ö
¢Ò· ¦¥´¨¥³ δ−2 = δ−2

1 + δ−2
2 , £¤¥ §´ Î¥´¨Ö δ1 ¨ δ2 Å ¶·μ¸É· ´¸É¢¥´´μ¥ · §·¥Ï¥´¨¥

¸μμÉ¢¥É¸É¢ÊÕÐ¨Ì ¸²μ¥¢ ¸É·μÊ. �  ·¨¸. 5 ¶μ± § ´μ ¶·μ¸É· ´¸É¢¥´´μ¥ · §·¥Ï¥´¨¥ ¤¢ÊÌ-
¸²μ°´μ° ± ³¥·Ò ¢ § ¢¨¸¨³μ¸É¨ μÉ ÉμÎ±¨ ¶¥·¥¸¥Î¥´¨Ö · ¤¨Ê¸  ¸É·μÊ ¶¥·¢μ£μ ¸²μÖ ¢ ¥£μ
 ´μ¤´μ° ¶²μ¸±μ¸É¨ Î ¸É¨Í ³¨ ¸ · §²¨Î´Ò³¨ Ê£² ³¨ ¨Ì ¢Ìμ¤  ¢ ¤¥É¥±Éμ·. ˆ¸¶μ²Ó§μ¢ -
² ¸Ó ¶μ± § ´´ Ö ´  ·¨¸. 3 § ¢¨¸¨³μ¸ÉÓ, μ¶¨¸Ò¢ ¥³ Ö ¶μ²¨´μ³μ³ 5-° ¸É¥¶¥´¨, χ2 ±μÉμ·μ£μ
· ¢´  0,9445. Š·¨¢Ò¥ ·¨¸. 5 ¶μ± §Ò¢ ÕÉ ¢Ò¸μ±ÊÕ μ¤´μ·μ¤´μ¸ÉÓ ¶·μ¸É· ´¸É¢¥´´μ£μ · §-
·¥Ï¥´¨Ö ¤²Ö Ê£²μ¢ ¢Ìμ¤  Î ¸É¨Í ³¥´¥¥ 100 ¨ ´¥±μÉμ·μ¥ ¥£μ ÊÌÊ¤Ï¥´¨¥ ¶·¨ Ê¢¥²¨Î¥´¨¨
μÉ±²μ´¥´¨Ö Ê£²  ¢Ìμ¤  Î ¸É¨Í ¢ ¤¥É¥±Éμ· μÉ ´μ·³ ²Ó´μ£μ §´ Î¥´¨Ö. ’ ±¨³ μ¡· §μ³, ¢¥-

�¨¸. 4. ‘±μ·μ¸ÉÓ ¤·¥°Ë  ¢¤μ²Ó · ¤¨Ê¸  ¸É·μÊ ¤¨ ³¥É·μ³ 4 (�), 6 (•) ¨ 9,56 ³³ (�). ƒ §μ¢ Ö ¸³¥¸Ó
ArCO2 (80/20).  ) ƒ §μ¢μ¥ Ê¸¨²¥´¨¥ 2 · 104 ( ´μ¤´μ¥ ´ ¶·Ö¦¥´¨¥ 1,387, 1,521 ¨ 1,655 ±‚ ¸μμÉ¢¥É-

¸É¢¥´´μ). ¡) ƒ §μ¢μ¥ Ê¸¨²¥´¨¥ 8 ·104 ( ´μ¤´μ¥ ´ ¶·Ö¦¥´¨¥ 1,570, 1,718 ¨ 1,850 ±‚ ¸μμÉ¢¥É¸É¢¥´´μ).

ˆ¸¶μ²Ó§μ¢ ²¨¸Ó ¤ ´´Ò¥ ·¨¸. 45, 49 ¨ 63 ¨§ · ¡μÉÒ [10]
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�¨¸. 5. ‡ ¢¨¸¨³μ¸É¨ ¶·μ¸É· ´¸É¢¥´´μ£μ · §·¥Ï¥´¨Ö ¤¢ÊÌ¸²μ°´μ° ± ³¥·Ò ¢¤μ²Ó · ¤¨Ê¸  ¸É·μÊ

¶¥·¢μ£μ ¸²μÖ ¤²Ö ¶¥·¥¸¥± ÕÐ¨Ì ÔÉÊ ¸É·μÊ Î ¸É¨Í ¸ · §²¨Î´Ò³¨ Ê£² ³¨ ¢Ìμ¤ . ‘É·μÊ ¤¨ ³¥É·μ³
9,56 ³³, ε = 70 ³±³, § §μ· δ ³¥¦¤Ê ¸É¥´± ³¨ ¸μ¸¥¤´¨Ì ¸É·μÊ ∼ 20 ³±³. ‘¤¢¨£ ³¥¦¤Ê ¤¢Ê³Ö ¸²μÖ³¨

4,9 ³³. � ¸¸ÉμÖ´¨¥ ³¥¦¤Ê  ´μ¤´Ò³¨ ¶²μ¸±μ¸ÉÖ³¨ ¸²μ¥¢ 10,6 ³³. ‡´ Î¥´¨Ö Ê£²μ¢ ¢Ìμ¤  Î ¸É¨Í

¶μ± § ´Ò μ±μ²μ ±·¨¢ÒÌ

�¨¸. 6. ‘·¥¤´¥¥ §´ Î¥´¨¥ ¶·μ¸É· ´¸É¢¥´´μ£μ · §·¥Ï¥´¨Ö ¤¢ÊÌ¸²μ°´μ° ± ³¥·Ò ¢ § ¢¨¸¨³μ¸É¨ μÉ

Ê£²  ¢Ìμ¤  Î ¸É¨Í. ˜É·¨Ìμ¢ Ö ¨ ¸¶²μÏ´ Ö ²¨´¨¨ Å ¤²Ö · ¸¸ÉμÖ´¨Ö ³¥¦¤Ê  ´μ¤´Ò³¨ ¶²μ¸±μ¸ÉÖ³¨
¤¢ÊÌ¸²μ°´μ° ± ³¥·Ò 10,7 ¨ 13,7 ³³ ¸μμÉ¢¥É¸É¢¥´´μ

²¨Î¨´  ¸·¥¤´¥£μ §´ Î¥´¨Ö ¶·μ¸É· ´¸É¢¥´´μ£μ · §·¥Ï¥´¨Ö ± ³¥·Ò ´¥ ¡μ²¥¥ 120 ³±³ ¢
Ï¨·μ±μ³ ¤¨ ¶ §μ´¥ Ê£²μ¢ ¢Ìμ¤  Î ¸É¨Í ¢ ¤¥É¥±Éμ· (·¨¸. 6).

‡�Š‹�—…�ˆ…

’μ´±μ¸É¥´´Ò¥ ¤·¥°Ëμ¢Ò¥ É·Ê¡±¨ ¶μ§¢μ²ÖÕÉ μ¶·¥¤¥²ÖÉÓ ±μμ·¤¨´ ÉÒ ¶¥·¥¸¥± ÕÐ¨Ì
¨Ì § ·Ö¦¥´´ÒÌ Î ¸É¨Í ¨§³¥·¥´¨¥³ ¢·¥³¥´¨ ¤·¥°Ë  Ô²¥±É·μ´μ¢ ¨μ´¨§ Í¨¨, ¡²¨¦ °Ï¨Ì
±  ´μ¤ ³. ’¨¶¨Î´μ¥ ¸·¥¤´¥¥ §´ Î¥´¨¥ ¶·μ¸É· ´¸É¢¥´´μ£μ · §·¥Ï¥´¨Ö ¸É·μÊ ¶·¨ ´μ·-
³ ²Ó´μ³ ¤ ¢²¥´¨¨ £ §μ¢μ° ¸³¥¸¨ ArCO2 ´¥¸±μ²Ó±μ ²ÊÎÏ¥ 200 ³±³. �¤´ ±μ ¶·¨ μ¡ÒÎ´μ
¨¸¶μ²Ó§Ê¥³μ³ £ §μ¢μ³ Ê¸¨²¥´¨¨ (� 8 · 104) ¢¥²¨Î¨´Ò ¶·μ¸É· ´¸É¢¥´´μ£μ · §·¥Ï¥´¨Ö Ê
 ´μ¤  ¨ Ê ± Éμ¤  ¸É·μÊ · §²¨Î ÕÉ¸Ö ¢ ´¥¸±μ²Ó±μ · § (∼ 400 ¨ ∼ 90 ³±³ ¸μμÉ¢¥É¸É¢¥´´μ).
• · ±É¥· · ¸¶·¥¤¥²¥´¨Ö ¢¥²¨Î¨´Ò ¶·μ¸É· ´¸É¢¥´´μ£μ · §·¥Ï¥´¨Ö ¢¤μ²Ó · ¤¨Ê¸  ¢ ¥£μ
μÉ´μ¸¨É¥²Ó´ÒÌ §´ Î¥´¨ÖÌ ¤μ¸É ÉμÎ´μ ¡²¨§μ± ¤²Ö ¸É·μÊ ¸ ¤¨ ³¥É· ³¨ μÉ 4 ¤μ 10 ³³.
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ˆ¸¶μ²Ó§μ¢ ´¨¥ ÔÉ¨Ì § ¢¨¸¨³μ¸É¥° ¶·¨ ·¥±μ´¸É·Ê±Í¨¨ É·¥±μ¢ Î ¸É¨Í ¢ ¶·μÍ¥¸¸¥ ¶·¥-
μ¡· §μ¢ ´¨Ö ¨§³¥·Ö¥³ÒÌ ¢·¥³¥´´ÒÌ ¨´É¥·¢ ²μ¢ ¢ ¶·μ¸É· ´¸É¢¥´´Ò¥ ±μμ·¤¨´ ÉÒ ³μ¦¥É
μ¡¥¸¶¥Î¨ÉÓ ¡μ²¥¥ ÉμÎ´μ¥ μ¶·¥¤¥²¥´¨¥ ¶ · ³¥É·μ¢ É·¥±μ¢. Š·μ³¥ Éμ£μ, ¶·¨ ÔÉμ³ μÉ¶ ¤ ¥É
´¥μ¡Ìμ¤¨³μ¸ÉÓ ±μ··¥±Í¨¨ ¢μ§³μ¦´μ° ´¥μ¤´μ·μ¤´μ¸É¨ ¸±μ·μ¸É¨ ¤·¥°Ë  ¶μ · ¤¨Ê¸Ê ¸É·μÊ.
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