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Œ¨´¨³¨§ Í¨Ö ¤μ²£μ¢·¥³¥´´ÒÌ ÏÊ³μ¢ 24-¡¨É´ÒÌ �–�
¤²Ö ¶·¥Í¨§¨μ´´μ£μ ² §¥·´μ£μ ¨´±²¨´μ³¥É· 

ˆ¸¸²¥¤μ¢ ´Ò ¸ÊÉμÎ´Ò¥ ÏÊ³Ò 24-¡¨É´ÒÌ �–� DT9824 ¨ DT9828 ¢ Ê¸²μ-
¢¨ÖÌ ² ¡μ· Éμ·´μ° ±μ³´ ÉÒ ¨ ¢ É¥³¶¥· ÉÊ·´μ-¸É ¡¨²Ó´μ° ¨ · ¤¨μ¨§μ²¨·μ¢ ´-
´μ° ² ¡μ· Éμ·¨¨ ¨ § ¢¨¸¨³μ¸ÉÓ ÏÊ³μ¢ μÉ ¶·μ¤μ²¦¨É¥²Ó´μ¸É¨ ¥¤¨´¨Î´μ£μ ¨§-
³¥·¥´¨Ö. ‡´ Î¨É¥²Ó´μ, ¤μ 240 · §, Ê²ÊÎÏ¥´μ μÉ´μ¸¨É¥²Ó´μ¥ · §·¥Ï¥´¨¥ �–� ¢
É¥³¶¥· ÉÊ·´μ-¸É ¡¨²Ó´ÒÌ ¨ · ¤¨μ¨§μ²¨·μ¢ ´´ÒÌ Ê¸²μ¢¨ÖÌ. ˆ§³¥·¥´Ò ¢¥²¨Î¨´Ò
μÉ´μ¸¨É¥²Ó´μ£μ · §·¥Ï¥´¨Ö �–� §  ¸ÊÉ±¨: 3 · 10−7 ¤²Ö DT9824 ¶·¨ ¢·¥³¥´¨ μ¤-
´μ£μ ¨§³¥·¥´¨Ö 0,79 ¸ ¨ 2 · 10−7 ¤²Ö DT9828 ¶·¨ ¢·¥³¥´¨ μ¤´μ£μ ¨§³¥·¥´¨Ö
0,10 ¸. �·¥¤²μ¦¥´  ³¥Éμ¤¨±  ÊÎ¥É  É¥³¶¥· ÉÊ·´ÒÌ ¢ ·¨ Í¨° ÏÊ³  �–� ¶ÊÉ¥³
¢ÒÎ¨É ´¨Ö ¶μ± § ´¨° μ¤´μ£μ ¨§ ± ´ ²μ¢ �–� ¨§ μ¸É ²Ó´ÒÌ. �μ ·¥§Ê²ÓÉ É ³
¶·¨³¥´¥´¨Ö ÔÉμ° ³¥Éμ¤¨±¨ ¸·¥¤´¥±¢ ¤· É¨Î´Ò¥ μÉ±²μ´¥´¨Ö ¢¥²¨Î¨´Ò μÉ´μ¸¨-
É¥²Ó´μ£μ · §·¥Ï¥´¨Ö �–� Ê²ÊÎÏ¨²¨¸Ó ¤²Ö DT9824 ¢ 13 · § ¨ DT9828 ¢ 6 · §.

	 ¡μÉ  ¢Ò¶μ²´¥´  ¢ ‹ ¡μ· Éμ·¨¨ Ö¤¥·´ÒÌ ¶·μ¡²¥³ ¨³. ‚.�. „¦¥²¥¶μ¢ 
�ˆŸˆ.
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Azaryan N. et al. P13-2018-47
The Minimization of the Long Term Noises of the 24-Bit ADC
for the Precision Laser Inclinometer

The daylong noises of the 24-bit ADC DT9824 and DT9828 in the laboratory
room conditions and in the thermo-stabilized and radio isolated laboratory and the
noises dependence on the single measurement duration have been researched. The
ADC resolution in the temperature stabilized and radio isolated conditions was im-
proved signiˇcantly, by a factor of 240. The ADC's relative resolutions have been
measured for a daylong period: 3·10−7 for DT9824 with 0.79 s for one measurement
and 2 · 10−7 for DT9828 with one measurement duration of 0.10 s. The innova-
tive methods for accounting of the ADC noise temperature variations were proposed
and developed based on subtracting of one ADC channel data from remaining ones.
This method application resulted in the improvement of the RMS values of an ADC
relative resolution: by a factor of 13 for DT9824 and by a factor of 6 for DT9828.

The investigation has been performed at the Dzhelepov Laboratory of Nuclear
Problems, JINR.
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‚ �ˆŸˆ ¨ –…	� ¢ É¥Î¥´¨¥ ·Ö¤  ²¥É ¸μ§¤ ´  ¨ · §¢¨¢ ¥É¸Ö ³¥Éμ¤¨±  ¶·¥-
Í¨§¨μ´´μ£μ ² §¥·´μ£μ ¨´±²¨´μ³¥É·  (�‹ˆ). �‹ˆ, ¶μ ¸ÊÉ¨, Ö¢²Ö¥É¸Ö Ê£²μ¢Ò³
¸¥°¸³μ£· Ëμ³, ±μÉμ·Ò° ¸¤¥² ² ¢μ§³μ¦´Ò³ ´ ¡²Õ¤¥´¨¥ Ê£²μ¢ÒÌ ±μ²¥¡ ´¨°
¶μ¢¥·Ì´μ¸É¨ ‡¥³²¨ Å Ê¤ ²¥´´Ò¥ §¥³²¥É·Ö¸¥´¨Ö, ®³¨±·μ¸¥°¸³¨Î¥¸±¨° ¶¨±¯,
¸¥°¸³¨Î¥¸±¨¥ Ö¢²¥´¨Ö ¨´¤Ê¸É·¨ ²Ó´μ° ¶·¨·μ¤Ò [1Ä3].

ˆ¸¶μ²Ó§μ¢ ´¨¥ ¸¥É¨ �‹ˆ ¶μ§¢μ²¨É ¢¨§Ê ²¨§¨·μ¢ ÉÓ ¨§³¥´¥´¨Ö ² ´¤Ï Ë-
É  ¢ ·¥§Ê²ÓÉ É¥ ¤¥°¸É¢¨Ö ¶μ¢¥·Ì´μ¸É´ÒÌ ¸¥°¸³¨Î¥¸±¨Ì ¢μ²´ ¨ ¶μ³μ¦¥É ¸É -
¡¨²¨§¨·μ¢ ÉÓ ¸μ¢·¥³¥´´Ò¥ Ê¸±μ·¨É¥²¨ Å ±μ²² °¤¥·Ò μÉ Ê£²μ¢ÒÌ ³¨±·μ¸¥°-
¸³μ¢. 
Éμ, ¢ ±μ´¥Î´μ³ ¨Éμ£¥, ¶·¨¢¥¤¥É ± Ê¢¥²¨Î¥´¨Õ ¨Ì ¸¢¥É¨³μ¸É¨.

— ¸ÉμÉ´Ò° ¤¨ ¶ §μ´ �‹ˆ ¸μ¸É ¢²Ö¥É [10−6 ƒÍ; 4 ƒÍ]. �¤´  ¨§ Í¥´É· ²Ó-
´ÒÌ ¶·μ¡²¥³ ¢ ¶· ±É¨±¥ ¨¸¶μ²Ó§μ¢ ´¨Ö �‹ˆ Å ¸É ¡¨²¨§ Í¨Ö ¥£μ ¶ · ³¥-
É·μ¢ ¢ μ¡² ¸É¨ ´¨§±¨Ì Î ¸ÉμÉ [10−6 ƒÍ; 10−4 ƒÍ]. ‚ ¨§³¥·¨É¥²Ó´μ° Í¥-
¶μÎ±¥ �‹ˆ ±μ´¥Î´Ò³ ·¥£¨¸É·¨·ÊÕÐ¨³ Ô²¥³¥´Éμ³ Ö¢²Ö¥É¸Ö 24-¡¨É´Ò° �–�
DT9824. „²Ö ¶μ²ÊÎ¥´¨Ö ¢Ò¸μ±μ° ÎÊ¢¸É¢¨É¥²Ó´μ¸É¨ �‹ˆ ¢ μ¡² ¸É¨ ´¨§±¨Ì
Î ¸ÉμÉ, ¶·¥¦¤¥ ¢¸¥£μ, ´¥μ¡Ìμ¤¨³μ ¸É ¡¨²¨§¨·μ¢ ÉÓ ¶ · ³¥É·Ò �–� ¨ · §· -
¡μÉ ÉÓ ³¥Éμ¤¨±Ê ³¨´¨³¨§ Í¨¨ ¥£μ ¸μ¡¸É¢¥´´ÒÌ ÏÊ³μ¢.

‚ ¶· ±É¨±¥ ¢Ò¸μ±μÉμÎ´ÒÌ ¨§³¥·¥´¨° Ô²¥±É·¨Î¥¸±¨Ì ¸¨£´ ²μ¢ μÉ É¥³¶¥-
· ÉÊ·´ÒÌ ¨ É¥´§μ³¥É·¨Î¥¸±¨Ì ¤ ÉÎ¨±μ¢ ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ �–� ¢ ¤¨ ¶ §μ´¥
´¨§±¨Ì Î ¸ÉμÉ ÉμÎ´μ¸ÉÓ ¨§³¥·¥´¨Ö μ£· ´¨Î¨¢ ¥É¸Ö ´¥¸É ¡¨²Ó´μ¸ÉÓÕ ÏÊ³μ¢.
�´ , ± ± ¶· ¢¨²μ, ¢Ò§Ò¢ ¥É¸Ö ¨§³¥´¥´¨¥³ ¢´¥Ï´¨° É¥³¶¥· ÉÊ·Ò ¨ · ¤¨μ´ -
¢μ¤± ³¨ [4Ä6]. 	¥£¨¸É· Í¨Ö, ÊÎ¥É ¨ ³¨´¨³¨§ Í¨Ö ÏÊ³μ¢ ·¥£¨¸É·¨·ÊÕÐ¥£μ
�–� ¢ μ¡² ¸É¨ ´¨§±¨Ì Î ¸ÉμÉ Ö¢²Ö¥É¸Ö  ±ÉÊ ²Ó´μ° § ¤ Î¥°.

‚ · ¡μÉ¥ ¨¸¸²¥¤ÊÕÉ¸Ö ³¥Éμ¤Ò ¸´¨¦¥´¨Ö ¤μ²£μ¢·¥³¥´´ÒÌ ÏÊ³μ¢ ¤¢ÊÌ · §-
²¨Î´ÒÌ É¨¶μ¢ 24-¡¨É´ÒÌ �–�: DT9824 ¨ DT9828.

ˆ‘‘‹…„�‚��ˆ… ˜“Œ�‚ 24-�ˆ’��ƒ� �–� DT9824

‚ ¸μ¢·¥³¥´´ÒÌ 24-¡¨É´ÒÌ �–� ¢¥²¨Î¨´Ò ÏÊ³μ¢ ∼ 10−6 ‚. „¨ ¶ §μ´
¨§³¥´¥´¨Ö ¢Ìμ¤´μ£μ ¸¨£´ ²  ¤μ¸É¨£ ¥É ±10 ‚. ’ ±¨³ μ¡· §μ³, �–� ¶μ-
§¢μ²ÖÕÉ ¨§³¥·ÖÉÓ ¸¨£´ ²Ò ¸ μÉ´μ¸¨É¥²Ó´Ò³ · §·¥Ï¥´¨¥³ 10−7, ¶μ§¢μ²ÖÕ-
Ð¨³ ¶·μ¢μ¤¨ÉÓ ¶·¥Í¨§¨μ´´Ò¥ ¨§³¥·¥´¨Ö ¢ ¸μ¢·¥³¥´´μ³ Ë¨§¨Î¥¸±μ³ Ô±¸¶¥-
·¨³¥´É¥.

Š ± ¶· ¢¨²μ, ¢¥²¨Î¨´  ÏÊ³μ¢ ¨§³¥·Ö¥É¸Ö §  μÉ´μ¸¨É¥²Ó´μ ±μ·μÉ±μ¥ ¢·¥-
³Ö (´¥ ¡μ²¥¥ 1 Î). �μ ¶·¨ ·¥£¨¸É· Í¨¨ ¸¨£´ ²μ¢ §  ¡μ²ÓÏ¥¥ ¢·¥³Ö μ¡´ ·Ê-
¦¨¢ ¥É¸Ö ¨§³¥´¥´¨¥ ¢¥²¨Î¨´Ò ÏÊ³  �–�. 
Éμ ¨§³¥´¥´¨¥ ¨³¥¥É Ì · ±É¥·
¶¥·¥³¥´´μ£μ ¤μ²£μ¢·¥³¥´´μ£μ ¤·¥°Ë . �·¨Î¨´  ¶μ¤μ¡´μ£μ Ö¢²¥´¨Ö μ¶·¥¤¥-
²Ö¥É¸Ö ± ± ¨§³¥´¥´¨¥³ ¢´¥Ï´¥° É¥³¶¥· ÉÊ·Ò, É ± ¨ ¤·Ê£¨³¨ Ë¨§¨Î¥¸±¨³¨
Ë ±Éμ· ³¨: ¶μ¢ÒÏ¥´´Ò³ ¢Ò¸μ±μÎ ¸ÉμÉ´Ò³ · ¤¨μËμ´μ³, ¸μ²´¥Î´μ°  ±É¨¢-
´μ¸ÉÓÕ ¨ ¤·.
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	¨¸. 1. „μ²£μ¢·¥³¥´´Ò¥ ÏÊ³Ò Î¥ÉÒ·¥Ì ± ´ ²μ¢ 24-¡¨É´μ£μ �–� DT9824

�  ·¨¸. 1 ¶μ± § ´Ò ¨§³¥·¥´´Ò¥ ¸ÊÉμÎ´Ò¥ ÏÊ³Ò Î¥ÉÒ·¥Ì ± ´ ²μ¢ 24-¡¨É-
´μ£μ �–� DT9824 ¸ ¢·¥³¥´¥³ ¨§³¥·¥´¨Ö 0,1 ¸. ˆ§³¥·¥´¨Ö ¶·μ¢μ¤¨²¨¸Ó ¢
Ê¸²μ¢¨ÖÌ ² ¡μ· Éμ·´μ° ±μ³´ ÉÒ ¸ ¢ ·¨ Í¨¥° É¥³¶¥· ÉÊ·Ò ¤¥´Ó/´μÎÓ, ¤μ¸É¨-
£ ÕÐ¥° ´¥¸±μ²Ó±¨Ì £· ¤Ê¸μ¢.

Š ± ¢¨¤´μ ¨§ ·¨¸. 1, ´ ¡²Õ¤ ¥É¸Ö ± ± ¤μ²£μ¢·¥³¥´´μ¥ ¨§³¥´¥´¨¥ ÏÊ³μ¢
¸ DT9824, É ± ¨ ±· É±μ¢·¥³¥´´μ¥ (§  10Ä15 ³¨´) (¶·μ³¥¦ÊÉμ± �) Ê¢¥²¨Î¥´¨¥
ÏÊ³μ¢.

‚¥²¨Î¨´  ¸·¥¤´¥±¢ ¤· É¨Î´μ£μ μÉ±²μ´¥´¨Ö ³¨´¨³ ²Ó´ÒÌ ÏÊ³μ¢ §  ¶¥-
·¨μ¤ 20 ³¨´ (¶·μ³¥¦ÊÉμ± �) ¸μ¸É ¢¨²  5 · 10−6 ‚. Š· É±μ¢·¥³¥´´μ¥ Ê¸¨-
²¥´¨¥ ÏÊ³μ¢ (¶·μ³¥¦ÊÉμ± �) Ê¢¥²¨Î¨¢ ¥É ¸·¥¤´¥±¢ ¤· É¨Î´μ¥ μÉ±²μ´¥´¨¥
³¨´¨³ ²Ó´ÒÌ ÏÊ³μ¢ ¤μ 165 · 10−6 ‚. ‚ ·¨ Í¨¨  ³¶²¨ÉÊ¤Ò ÏÊ³μ¢ ¤μ¸É¨£ ÕÉ
§  ¸ÊÉ±¨ 4,1 · 10−3 ‚. ‘ÊÉμÎ´Ò¥ ¢¥²¨Î¨´Ò ¸·¥¤´¥±¢ ¤· É¨Î´ÒÌ μÉ±²μ´¥´¨°
¸¨£´ ²μ¢ ¢ ± ´ ² Ì �–� ¸μ¸É ¢¨²¨: 1-° ± ´ ² Å 0,4 · 10−3 ‚, 2-° ± ´ ² Å
1,1 · 10−3 ‚, 3-° ± ´ ² Å 0,6 · 10−3 ‚, 4-° ± ´ ² Å 0,9 · 10−3 ‚.

Š ± ¢¨¤´μ, ¶·¨³¥´¥´¨¥ �–� ¢ μ¡² ¸É¨ ´¨§±¨Ì Î ¸ÉμÉ [10−5 ƒÍ; 10−4 ƒÍ]
μ£· ´¨Î¥´μ ÏÊ³ ³¨ ∼ 10−3 ‚, ÎÉμ ¶μ§¢μ²Ö¥É ¶·μ¢μ¤¨ÉÓ ¨§³¥·¥´¨Ö ¸ ³ ±¸¨-
³ ²Ó´μ° μÉ´μ¸¨É¥²Ó´μ° ¶μ£·¥Ï´μ¸ÉÓÕ ∼ 0,5 · 10−4.

„²Ö Ê³¥´ÓÏ¥´¨Ö ¶μ£·¥Ï´μ¸É¨ ¨§³¥·¥´¨Ö ³Ò · §· ¡μÉ ²¨ ³¥Éμ¤ ®·¥¶¥·-
´μ£μ ± ´ ² ¯. ‘ÊÉÓ ³¥Éμ¤  ¸μ¸Éμ¨É ¢ ¨¸¶μ²Ó§μ¢ ´¨¨ ¤ ´´ÒÌ μ ¢ ·¨ Í¨¨
ÏÊ³μ¢ �–� μ¤´μ£μ ¨§ ± ´ ²μ¢ ¤²Ö Ê³¥´ÓÏ¥´¨Ö ¨Ì ¢²¨Ö´¨Ö ¢ μ¸É ¢Ï¨Ì¸Ö.
’ ±¨³ μ¡· §μ³, ¨§ Î¥ÉÒ·¥Ì ± ´ ²μ¢ �–� · ¡μÎ¨³¨ μ¸É ÕÉ¸Ö É·¨,   μ¤¨´
¨¸¶μ²Ó§Ê¥É¸Ö ¢ ± Î¥¸É¢¥ ·¥¶¥·´μ£μ.

ˆ§ ·¨¸. 1 ¢¨¤´μ, ÎÉμ ÏÊ³Ò ¢ ± ´ ² Ì 1Ä4 ¨³¥ÕÉ ®¸μ£² ¸μ¢ ´´Ò°¯ ¤·¥°Ë.
Š ¦¤μ³Ê ± ´ ²Ê �–� ¸μ¶μ¸É ¢²Ö¥É¸Ö ®³ ¸ÏÉ ¡´Ò° ±μÔËË¨Í¨¥´É¯ μÉ´μ-
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	¨¸. 2. �μ·³¨·μ¢ ´´Ò¥ μÉ´μ¸¨É¥²Ó´μ ± ´ ²  2 ÏÊ³Ò Î¥ÉÒ·¥Ì ± ´ ²μ¢ �–� DT9824

¸¨É¥²Ó´μ ± ´ ²  2 ¸ ³ ±¸¨³ ²Ó´μ°  ³¶²¨ÉÊ¤μ° ÏÊ³ . 
±¸¶¥·¨³¥´É ²Ó´μ
¡Ò²¨ μ¶·¥¤¥²¥´Ò ³ ¸ÏÉ ¡´Ò¥ ±μÔËË¨Í¨¥´ÉÒ 1-£μ, 3-£μ ¨ 4-£μ ± ´ ²μ¢ μÉ-
´μ¸¨É¥²Ó´μ ¢Éμ·μ£μ. „²Ö ÔÉμ£μ ¢ÒÎ¨¸²Ö²¨¸Ó ¸·¥¤´¥±¢ ¤· É¨Î´Ò¥ μÉ±²μ´¥-
´¨Ö σi ¨§³¥´¥´¨Ö ÏÊ³μ¢ ± ´ ²μ¢ 1Ä4 ¢ μ¡² ¸É¨ ´¨§±¨Ì Î ¸ÉμÉ [10−5 ƒÍ;
10−4 ƒÍ]. ‡ É¥³ μÉ´μ¸¨É¥²Ó´μ ± ´ ²  2 μ¶·¥¤¥²Ö²¨¸Ó ³ ¸ÏÉ ¡´Ò¥ ±μÔËË¨-

Í¨¥´ÉÒ Ki =
σ2

σi
. „²Ö ¤ ´´ÒÌ ´  ·¨¸. 1 μ´¨ ¸μ¸É ¢¨²¨: K1 = 2,71, K2 = 1,

K3 = 1,70, K4 = 1,15. “³´μ¦¨¢ §´ Î¥´¨Ö ÏÊ³μ¢ ´  ³ ¸ÏÉ ¡´Ò¥ ±μÔËË¨-
Í¨¥´ÉÒ, ¶μ²ÊÎ ¥³ ¤ ´´Ò¥ ¸ ¶·¨³¥·´μ μ¤¨´ ±μ¢μ° ¢ ·¨ Í¨¥° ÏÊ³  ¢μ ¢¸¥Ì
Î¥ÉÒ·¥Ì ± ´ ² Ì (·¨¸.2).

�  ·¨¸. 3 ¶μ± § ´Ò ÏÊ³Ò 1-£μ, 3-£μ ¨ 4-£μ ± ´ ²μ¢ ¶μ¸²¥ ¢ÒÎ¨É ´¨Ö ¨§
´¨Ì ¤ ´´ÒÌ 2-£μ ± ´ ² .

‘ÊÉμÎ´Ò¥ ¢¥²¨Î¨´Ò ¸·¥¤´¥±¢ ¤· É¨Î´μ£μ μÉ±²μ´¥´¨Ö ¸±μ³¶¥´¸¨·μ¢ ´-
´ÒÌ ± ´ ²μ¢ ¸ÊÐ¥¸É¢¥´´μ Ê³¥´ÓÏ¥´Ò ¨ ¸μ¸É ¢¨²¨: 1-° ± ´ ² Å 1,4 · 10−4 ‚;
3-° ± ´ ² Å 8 · 10−5 ‚; 4-° ± ´ ² Å 7 · 10−5 ‚.

�  ·¨¸. 4 ¶μ± § ´ ¶μ²ÊÎ¥´´Ò° ¶·¨ ¶μ³μÐ¨ ËÊ·Ó¥- ´ ²¨§  ¸¶¥±É· ²Ó´Ò°
¸μ¸É ¢ ÏÊ³μ¢ ¶¥·¢μ£μ ± ´ ²  ¤μ ¨ ¶μ¸²¥ ¶·μÍ¥¤Ê·Ò ¢ÒÎ¨É ´¨Ö ÏÊ³μ¢ ¢Éμ·μ£μ
± ´ ² .

Š ± ¢¨¤´μ ¨§ ·¨¸. 4, ¤μ¸É¨£´ÊÉμ ¸ÊÐ¥¸É¢¥´´μ¥ Å ¢ 20 · § Å Ê³¥´ÓÏ¥´¨¥
¤μ²£μ¢·¥³¥´´ÒÌ ÏÊ³μ¢ �–�.

�¤´  ¨§ ¶·¨Î¨´ ¤·¥°Ë  ÏÊ³μ¢ �–� Å ÔÉμ ¨§³¥´¥´¨¥ ¢´¥Ï´¥° É¥³¶¥-
· ÉÊ·Ò. �μÔÉμ³Ê ¡Ò²¨ ¨¸¸²¥¤μ¢ ´Ò ÏÊ³Ò �–� ¢ É¥³¶¥· ÉÊ·´μ-¸É ¡¨²Ó´μ°
² ¡μ· Éμ·¨¨ ¸ ¸ÊÉμÎ´μ° É¥³¶¥· ÉÊ·´μ° ´¥¸É ¡¨²Ó´μ¸ÉÓÕ ²ÊÎÏ¥ 0,01◦‘ [7].
‚ ´¥° É ±¦¥ ¨³¥¥É¸Ö ¨§μ²ÖÍ¨Ö μÉ ¢´¥Ï´¥£μ Ô²¥±É·μ³ £´¨É´μ£μ ¶μ²Ö ¢Ò¸μ±μ°
Î ¸ÉμÉÒ (· ¤¨μËμ´).
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	¨¸. 3. Šμ³¶¥´¸ Í¨Ö ÏÊ³μ¢ 1-£μ, 3-£μ ¨ 4-£μ ± ´ ²μ¢ ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ ¸¨£´ ²μ¢
± ´ ²  2 DT9824

	¨¸. 4. ‘¶¥±É· ²Ó´Ò° ¸μ¸É ¢ ÏÊ³μ¢ �–� DT9824 ¤μ ¨ ¶μ¸²¥ ±μ³¶¥´¸ Í¨¨ ¤μ²£μ¢·¥-
³¥´´ÒÌ ÏÊ³μ¢

�  ·¨¸. 5 ¶μ± § ´Ò ÏÊ³Ò �–� ¢ É¥³¶¥· ÉÊ·´μ-¸É ¡¨²Ó´μ° ¨ · ¤¨μ¨§μ-
²¨·μ¢ ´´μ° ² ¡μ· Éμ·¨¨.

Š ± ¢¨¤´μ ¨§ ·¨¸. 5, ´ ¡²Õ¤ ÕÉ¸Ö ¶¥·¨μ¤¨Î¥¸±¨¥ ¢¸¶²¥¸±¨ ÏÊ³μ¢ μÉ · ¸-
¶μ²μ¦¥´´μ£μ ¢ É¥³¶¥· ÉÊ·´μ-¸É ¡¨²Ó´μ° ² ¡μ· Éμ·¨¨ · ¡μÉ ÕÐ¥£μ ±μ´¤¨Í¨-
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	¨¸. 5. „μ²£μ¢·¥³¥´´Ò¥ ÏÊ³Ò �–� DT9824 ¢ É¥³¶¥· ÉÊ·´μ-¸É ¡¨²Ó´μ° ¨ · ¤¨μ¨§μ-
²¨·μ¢ ´´μ° ² ¡μ· Éμ·¨¨

	¨¸. 6. ˆ§³¥·¥´´Ò¥ ¤μ²£μ¢·¥³¥´´Ò¥ ÏÊ³Ò �–� DT9824 ¢ É¥³¶¥· ÉÊ·´μ-¸É ¡¨²Ó´μ°
¨ · ¤¨μ¨§μ²¨·μ¢ ´´μ° ² ¡μ· Éμ·¨¨ ¸ · ¤¨μ¨§μ²ÖÍ¨¥° μÉ ±μ´¤¨Í¨μ´¥· 

μ´¥· . „²Ö ¨§μ²ÖÍ¨¨ μÉ ¢μ§¤¥°¸É¢¨Ö · ¡μÉÒ ±μ´¤¨Í¨μ´¥·  ¡Ò² ¨¸¶μ²Ó§μ¢ ´
³¥É ²²¨Î¥¸±¨° ¡μ±¸.

’ ±¨³ μ¡· §μ³, ¶·¨·μ¤  ¶μ¤μ¡´ÒÌ ÏÊ³μ¢ Å · ¤¨μËμ´ μ±·Ê¦ ÕÐ¥°
¸·¥¤Ò.

�  ·¨¸. 6 ¶μ± § ´Ò ¨§³¥·¥´´Ò¥ ¸ÊÉμÎ´Ò¥ ÏÊ³Ò �–� DT9824 ¢ É¥³¶¥· -
ÉÊ·´μ-¸É ¡¨²Ó´ÒÌ ¨ · ¤¨μ¨§μ²¨·μ¢ ´´ÒÌ μÉ · ¡μÉÒ ±μ´¤¨Í¨μ´¥·  Ê¸²μ¢¨ÖÌ.

Š ± ¢¨¤´μ ¨§ ·¨¸. 6, ¶·¥¤¶μ²μ¦¥´¨¥ μ ¢²¨Ö´¨¨ · ¤¨μËμ´  μÉ ¢´¥Ï´¨Ì
Ê¸É·μ°¸É¢ ´  · ¡μÉÊ �–� ¶μ²´μ¸ÉÓÕ ¶μ¤É¢¥·¤¨²μ¸Ó. ‘ÊÉμÎ´Ò¥ ¢¥²¨Î¨´Ò
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	¨¸. 7. ‘¶¥±É· ²Ó´ Ö ¶²μÉ´μ¸ÉÓ ÏÊ³μ¢ �–� DT9824 ¢ Ê¸²μ¢¨ÖÌ ² ¡μ· Éμ·´μ° ±μ³-
´ ÉÒ ¨ ¢ É¥³¶¥· ÉÊ·´μ-¸É ¡¨²Ó´μ° ¨ · ¤¨μ¨§μ²¨·μ¢ ´´μ° ² ¡μ· Éμ·¨¨

¸·¥¤´¥±¢ ¤· É¨Î´ÒÌ μÉ±²μ´¥´¨° ¢¥²¨Î¨´Ò ÏÊ³μ¢ ¢ ± ´ ² Ì ¸μ¸É ¢¨²¨: 1-°
± ´ ² Å 1,2 · 10−5 ‚, 2-° ± ´ ² Ä 1,3 · 10−5 ‚, 3-° ± ´ ² Å 1,9 · 10−5 ‚, 4-°
± ´ ² Å 1 · 10−5 ‚.

�¶·¥¤¥²¨³ Î ¸ÉμÉ´Ò° ¤¨ ¶ §μ´, ¢ ±μÉμ·μ³ ¤μ¸É¨£ ¥É¸Ö ¶·¥¤¥²Ó´μ¥ · §-
·¥Ï¥´¨¥ �–� DT9824 ¢ · §²¨Î´ÒÌ Ê¸²μ¢¨ÖÌ ¥£μ · ¡μÉÒ. „²Ö ÔÉμ£μ ¶·μ¢¥¤¥³
ËÊ·Ó¥- ´ ²¨§ ¤ ´´ÒÌ ± ´ ²  4, ¶·¥¤¸É ¢²¥´´ÒÌ ´  ·¨¸. 1 ¨ 6.

Š ± ¢¨¤´μ ¨§ ·¨¸. 7, ¶·¥¤¥²Ó´μ¥ · §·¥Ï¥´¨¥ �–� ´  Ê·μ¢´¥
6·10−8 ‚/ƒÍ1/2 ¤μ¸É¨£ ¥É¸Ö ¢ ² ¡μ· Éμ·´μ° ±μ³´ É¥, ´ Î¨´ Ö ¸ Î ¸ÉμÉÒ 0,1 ƒÍ
¨ ¢ É¥³¶¥· ÉÊ·´μ-¸É ¡¨²Ó´μ° ¨ · ¤¨μ¨§μ²¨·μ¢ ´´μ° ² ¡μ· Éμ·¨¨ ¸ Î ¸ÉμÉÒ
0,001 ƒÍ. ˆ¸¶μ²Ó§μ¢ ´¨¥ É¥³¶¥· ÉÊ·´μ-¸É ¡¨²Ó´ÒÌ ¨ · ¤¨μ¨§μ²¨·μ¢ ´´ÒÌ
Ê¸²μ¢¨° Ê³¥´ÓÏ¨²μ ÏÊ³Ò �–� ¢ μ¡² ¸É¨ Î ¸ÉμÉ 1,25 · 10−5 ƒÍ ¢ 240 · § ¨
¶μ§¢μ²¨²μ ¤μ¸É¨ÎÓ · §·¥Ï¥´¨Ö 4 · 10−6 ‚/ƒÍ1/2.

ˆ‘‘‹…„�‚��ˆ… ˜“Œ�‚ 24-�ˆ’��ƒ� �–� DT9828


ÉμÉ É¨¶ 8-± ´ ²Ó´μ£μ 24-¡¨É´μ£μ �–� ¶·¥¤¸É ¢²Ö¥É ¸μ¡μ° ¥¤¨´¨Î´Ò°
�–� ¸ ¸¨¸É¥³μ° ¶¥·¥±²ÕÎ¥´¨Ö ¨§³¥·¨É¥²Ó´ÒÌ ± ´ ²μ¢. �μ¸²¥ ¨§³¥·¥´¨Ö ´ -
¶·Ö¦¥´¨Ö ¢ ¶¥·¢μ³ ± ´ ²¥ ¶·μ¨¸Ìμ¤¨É ¶¥·¥±²ÕÎ¥´¨¥ ´  ¢Éμ·μ° ¨ ¨§³¥·¥´¨¥
´ ¶·Ö¦¥´¨Ö ¢ ÔÉμ³ ± ´ ²¥ ¨ É. ¤. ‚¶μ²´¥ μÎ¥¢¨¤´μ, ¸ÊÐ¥¸É¢Ê¥É ¢·¥³¥´´ Ö
§ ¤¥·¦±  ³¥¦¤Ê ¨§³¥·¥´¨¥³ ¶¥·¢μ£μ ¨ ¶μ¸²¥¤ÊÕÐ¨Ì ± ´ ²μ¢. �μÔÉμ³Ê, ± ±
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	¨¸. 8. ‘ÊÉμÎ´Ò¥ ÏÊ³Ò ¢μ¸Ó³¨ ± ´ ²μ¢ 24-¡¨É´μ£μ �–� DT9828

	¨¸. 9. “³¥´ÓÏ¥´¨¥ ¤μ²£μ¢·¥³¥´´ÒÌ ÏÊ³μ¢ ± ´ ²μ¢ 1, 3Ä8 ¶μ¸²¥ ¢ÒÎ¨É ´¨Ö ÏÊ³μ¢
¢Éμ·μ£μ ± ´ ²  ¤²Ö DT9828

¶· ¢¨²μ, ÔÉμÉ �–� ¨¸¶μ²Ó§Ê¥É¸Ö ¤²Ö ³¥¤²¥´´μ ¨§³¥´ÖÕÐ¨Ì¸Ö ¸¨£´ ²μ¢, £¤¥
¸¨´Ì·μ´¨§ Í¨Ö ¢ ¨§³¥·¥´¨ÖÌ ± ´ ²μ¢ ´¥ É ± ¸ÊÐ¥¸É¢¥´´ . Œ ±¸¨³ ²Ó´ Ö Î -
¸ÉμÉ  ¨§³¥·¥´¨Ö ¤²Ö μ¤´μ£μ ± ´ ²  DT9828 · ¢´  600 ƒÍ ¸ ³ ±¸¨³ ²Ó´μ
¤μ¶Ê¸É¨³μ°  ³¶²¨ÉÊ¤μ° ¢Ìμ¤´μ£μ ¸¨£´ ²  0,31 ‚. „²Ö ¶·¨³¥´¥´¨Ö ÔÉμ£μ É¨¶ 
�–� ¢ �‹ˆ ´¥μ¡Ìμ¤¨³μ ³¨´¨³¨§¨·μ¢ ÉÓ μÏ¨¡±Ê ¨§-§  ´¥μ¤´μ¢·¥³¥´´μ¸É¨
¨§³¥·¥´¨Ö.

�  ·¨¸. 8 ¶·¥¤¸É ¢²¥´Ò ÏÊ³Ò 8 ± ´ ²μ¢ �–� DT9828 ¢ ² ¡μ· Éμ·-
´μ° ±μ³´ É¥. �μ¸±μ²Ó±Ê ¢ DT9828 ¨¸¶μ²Ó§Ê¥É¸Ö μ¤¨´  ³¶²¨ÉÊ¤´μ-Í¨Ë·μ¢μ°
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	¨¸. 10. ‘¶¥±É· ²Ó´ Ö ¶²μÉ´μ¸ÉÓ ÏÊ³μ¢ É·¥ÉÓ¥£μ ± ´ ²  �–� DT9828 ¤μ ¨ ¶μ¸²¥
¢ÒÎ¨É ´¨Ö ¤μ²£μ¢·¥³¥´´ÒÌ ÏÊ³μ¢ ¢Éμ·μ£μ ± ´ ² 

¶·¥μ¡· §μ¢ É¥²Ó, Éμ ¸·¥¤´¨¥ ¢¥²¨Î¨´Ò ¨§³¥·Ö¥³ÒÌ ÏÊ³μ¢ ¢ ± ´ ² Ì ¶·¨-
³¥·´μ ¸μ¢¶ ¤ ÕÉ. „²Ö ´ £²Ö¤´μ¸É¨ (·¨¸. 8) £· Ë¨±¨ ÏÊ³μ¢ ¢ ¨´¤¨¢¨¤Ê ²Ó´ÒÌ
± ´ ² Ì · §´¥¸¥´Ò ´  · ¸¸ÉμÖ´¨¥ 10−6 ‚. �·μ¤μ²¦¨É¥²Ó´μ¸ÉÓ μ¤´μ£μ ¨§³¥-
·¥´¨Ö 10 ¸.

Š ± ¢¨¤´μ ¨§ ·¨¸. 8, ´ ¡²Õ¤ ÕÉ¸Ö ´¥¡μ²ÓÏ¨¥ ¸μ£² ¸μ¢ ´´Ò¥ ¶μ ¢·¥³¥´¨
¨§³¥´¥´¨Ö ¢¥²¨Î¨´Ò ÏÊ³μ¢ ¢ �–�. ˆ¸¶μ²Ó§ÊÖ ³¥Éμ¤¨±Ê, μ¶¨¸ ´´ÊÕ ¢ÒÏ¥,
¢ÒÎÉ¥³ §´ Î¥´¨¥ ¢Éμ·μ£μ ± ´ ²  ¨§ ¢¸¥Ì μ¸É ²Ó´ÒÌ ¤²Ö Ê³¥´ÓÏ¥´¨Ö ¤μ²£μ-
¢·¥³¥´´ÒÌ ÏÊ³μ¢ ¢ μ¸É ¢Ï¨Ì¸Ö ± ´ ² Ì. 	¥§Ê²ÓÉ É ¶μ± § ´ ´  ·¨¸. 9.

„²Ö μ¶·¥¤¥²¥´¨Ö ¢¥²¨Î¨´Ò ¸´¨¦¥´¨Ö ¤μ²£μ¢·¥³¥´´ÒÌ ÏÊ³μ¢ ¨ Î ¸ÉμÉ-
´μ£μ ¤¨ ¶ §μ´  ¶·¥¤¥²Ó´μ£μ · §·¥Ï¥´¨Ö �–� ¶·μ¢¥¤¥³ ËÊ·Ó¥- ´ ²¨§ ¤²Ö ± -
´ ²  3 ¤μ ¨ ¶μ¸²¥ ±μ³¶¥´¸ Í¨¨ (·¨¸. 10).

Š ± ¢¨¤´μ ¨§ ·¨¸. 10, ¸¶¥±É· ²Ó´ Ö ¶²μÉ´μ¸ÉÓ ¤μ²£μ¢·¥³¥´´ÒÌ ÏÊ³μ¢
É·¥ÉÓ¥£μ ± ´ ²  ¶μ¸²¥ ¢ÒÎ¨É ´¨Ö ÏÊ³μ¢ ¢Éμ·μ£μ ± ´ ²  Ê³¥´ÓÏ¨² ¸Ó ¢ 6 · §
¨ ¤μ¸É¨£²  Ê·μ¢´Ö 4 · 10−9 ‚/ƒÍ1/2 ¢μ ¢¸¥³ ¤¨ ¶ §μ´¥ ·¥£¨¸É·¨·Ê¥³ÒÌ Î ¸ÉμÉ
[10−5 ƒÍ; 0,1 ƒÍ].

’ ±¦¥ ¤²Ö DT9828 ¡Ò²¨ ¨§³¥·¥´Ò ¸ÊÉμÎ´Ò¥ ÏÊ³Ò ¢ É¥³¶¥· ÉÊ·´μ-¸É -
¡¨²Ó´ÒÌ ¨ · ¤¨μ¨§μ²¨·μ¢ ´´ÒÌ Ê¸²μ¢¨ÖÌ ´  Î ¸ÉμÉ¥ 0,1 ƒÍ (·¨¸. 11).

Š ± ¢¨¤´μ ¨§ ¨§³¥·¥´¨°, ¤²Ö ÔÉμ£μ É¨¶  �–� ¢¥²¨Î¨´  ÏÊ³μ¢ ´¥ ¨§-
³¥´Ö¥É¸Ö ¢μ ¢·¥³¥´¨. ‘ÊÉμÎ´Ò¥ ¢¥²¨Î¨´Ò ¸·¥¤´¥±¢ ¤· É¨Î´μ£μ μÉ±²μ´¥´¨Ö
· ¸¶·¥¤¥²¥´¨Ö ÏÊ³μ¢ U ¸μ¸É ¢¨²¨: 1-° ± ´ ² Å 6,2 · 10−8 ‚, 2-° ± ´ ² Å
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	¨¸. 11. „μ²£μ¢·¥³¥´´Ò¥ ÏÊ³Ò �–� DT9828 ¢ É¥³¶¥· ÉÊ·´μ-¸É ¡¨²Ó´μ° ¨ · ¤¨μ¨§μ-
²¨·μ¢ ´´μ° μÉ · ¡μÉÒ ±μ´¤¨Í¨μ´¥·  ² ¡μ· Éμ·¨¨

	¨¸. 12. ‘¶¥±É· ²Ó´ Ö ¶²μÉ´μ¸ÉÓ ÏÊ³μ¢ �–� DT9828 ± ´ ²  3 ¢ Ê¸²μ¢¨ÖÌ ² ¡μ· Éμ·-
´μ° ±μ³´ ÉÒ ¨ ¢ É¥³¶¥· ÉÊ·´μ-¸É ¡¨²Ó´μ° ¨ · ¤¨μ¨§μ²¨·μ¢ ´´μ° ² ¡μ· Éμ·¨¨

6,1 · 10−8 ‚, 3-° ± ´ ² Å 6,1 · 10−8 ‚, 4-° ± ´ ² Å 6 · 10−8 ‚, 5-° ± ´ ² Å
6,1 ·10−8 ‚, 6-° ± ´ ² Å 6,23 ·10−8 ‚, 7-° ± ´ ² Å 6,2 ·10−8 ‚, 8-° ± ´ ² Å
6,2 · 10−8 ‚.
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�  ·¨¸. 12 ¶μ± § ´Ò ·¥§Ê²ÓÉ ÉÒ ËÊ·Ó¥- ´ ²¨§  ¤ ´´ÒÌ ¨§³¥·¥´¨Ö ¢ ² ¡μ-
· Éμ·´μ° ±μ³´ É¥ ¨ ¢ É¥³¶¥· ÉÊ·´μ-¸É ¡¨²Ó´μ° ¨ · ¤¨μ¨§μ²¨·μ¢ ´´μ° ² ¡μ-
· Éμ·¨¨.

Š ± ¢¨¤´μ ¨§ ·¨¸. 12, ´¨§±μÎ ¸ÉμÉ´Ò¥ ±μ³¶μ´¥´ÉÒ ÏÊ³μ¢ ¢ É¥³¶¥· ÉÊ·-
´μ-¸É ¡¨²Ó´μ° ¨ · ¤¨μ¨§μ²¨·μ¢ ´´μ° ² ¡μ· Éμ·¨¨ Ê³¥´ÓÏ¥´Ò ¢ 3 · §a.

‘· ¢´¥´¨¥ ·¨¸. 4, 10 ¨ 12 ¶μ± § ²μ: Ê·μ¢´¨ ¢Ò¸μ±μÎ ¸ÉμÉ´ÒÌ ÏÊ³μ¢
[10−2 ƒÍ; 0,8 ƒÍ] ¶μ¸²¥ ¢ÒÎ¨É ´¨Ö ¤ ´´ÒÌ ¢Éμ·μ£μ ± ´ ²  ¨ ¶μ¸²¥ ·¥£¨¸É· -
Í¨¨ ¢ É¥³¶¥· ÉÊ·´μ-¸É ¡¨²Ó´ÒÌ Ê¸²μ¢¨ÖÌ μÉ²¨Î ÕÉ¸Ö ¶·¨³¥·´μ ¢ 1,5 · § .
“¢¥²¨Î¥´¨¥ ÏÊ³μ¢ ¶·¨ ¨¸¶μ²Ó§μ¢ ´¨¨ ³¥Éμ¤¨±¨ ®·¥¶¥·´μ£μ ± ´ ² ¯ ¢μ§´¨-
± ¥É ¶·¨ ¢ÒÎ¨É ´¨¨ μ¤´μ£μ ¡¥²μ£μ ÏÊ³  ¨§ ¤·Ê£μ£μ. Š ± ¨§¢¥¸É´μ [8], ¢ ÔÉμ³
¸²ÊÎ ¥ ¸·¥¤´¥±¢ ¤· É¨Î´μ¥ μÉ±²μ´¥´¨¥ · §´μ¸É¨ ÏÊ³μ¢ Ê¢¥²¨Î¨¢ ¥É¸Ö ¢

√
2.


Éμ ¶μ± §Ò¢ ¥É Í¥²¥¸μμ¡· §´μ¸ÉÓ ¨¸¶μ²Ó§μ¢ ´¨Ö É¥³¶¥· ÉÊ·´μ-¸É ¡¨²Ó´μ° ¨
· ¤¨μ¨§μ²¨·μ¢ ´´μ° ² ¡μ· Éμ·¨¨ ¤²Ö ¸É ¡¨²¨§ Í¨¨ ¶ · ³¥É·μ¢ 24-¡¨É´ÒÌ
�–�.

‡�‚ˆ‘ˆŒ�‘’œ ˜“Œ�‚ �’ ���„�‹†ˆ’…‹œ��‘’ˆ �„��ƒ�
ˆ‡Œ…�…�ˆŸ „‹Ÿ 24-�ˆ’�›• �–� DT9824 ˆ DT9828

�·¨ ¶·μ¤μ²¦¨É¥²Ó´μ¸É¨ μ¤´μ£μ ¨§³¥·¥´¨Ö ¤μ 10−3 ¸ (Î ¸ÉμÉ  ¨§³¥·¥´¨Ö
¤μ 103 ƒÍ) μ¶·¥¤¥²¨³ ¢¥²¨Î¨´Ê Ê³¥´ÓÏ¥´¨Ö ÏÊ³μ¢ ¢ Ê¸²μ¢¨ÖÌ É¥³¶¥· ÉÊ·´μ°
¸É ¡¨²Ó´μ¸É¨ ¨ · ¤¨μ¨§μ²ÖÍ¨¨.

�  ·¨¸. 13, 14 ¶μ± § ´μ ¨§³¥´¥´¨¥ ÏÊ³μ¢ ¸μ ¢·¥³¥´¥³ ¶·¨ · §²¨Î´μ°
¶·μ¤μ²¦¨É¥²Ó´μ¸É¨ μ¤´μ£μ ¨§³¥·¥´¨Ö ¤²Ö DT9824 ¨ DT9828 ¢ Ê¸²μ¢¨ÖÌ ² -
¡μ· Éμ·´μ° ±μ³´ ÉÒ.

	¨¸. 13. ‘ÊÉμÎ´Ò¥ ÏÊ³Ò DT9824 ¢ ² ¡μ· Éμ·´μ° ±μ³´ É¥ ¶·¨ · §²¨Î´μ° ¶·μ¤μ²¦¨-
É¥²Ó´μ¸É¨ ¥¤¨´¨Î´μ£μ ¨§³¥·¥´¨Ö
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	¨¸. 14. ‘ÊÉμÎ´Ò¥ ÏÊ³Ò DT9828 ¶·¨ · §²¨Î´μ° ¶·μ¤μ²¦¨É¥²Ó´μ¸É¨ ¥¤¨´¨Î´μ£μ ¨§-
³¥·¥´¨Ö ¢ ² ¡μ· Éμ·´μ° ±μ³´ É¥

	¨¸. 15. ‘ÊÉμÎ´Ò¥ ÏÊ³Ò DT9824 ¢ É¥³¶¥· ÉÊ·´μ-¸É ¡¨²Ó´μ° ¨ · ¤¨μ¨§μ²¨·μ¢ ´´μ°
² ¡μ· Éμ·¨¨ ¶·¨ · §²¨Î´μ° ¶·μ¤μ²¦¨É¥²Ó´μ¸É¨ ¥¤¨´¨Î´μ£μ ¨§³¥·¥´¨Ö

Š ± ¢¨¤´μ ¨§ ·¨¸. 13, 14, ¸ Ê³¥´ÓÏ¥´¨¥³ ¶·μ¤μ²¦¨É¥²Ó´μ¸É¨ ¥¤¨´¨Î´μ£μ
¨§³¥·¥´¨Ö Ê¢¥²¨Î¨¢ ÕÉ¸Ö  ³¶²¨ÉÊ¤Ò ·¥£¨¸É·¨·Ê¥³ÒÌ ÏÊ³μ¢.

�  ·¨¸.15, 16 ¶μ± § ´Ò  ´ ²μ£¨Î´Ò¥ ¤ ´´Ò¥ ¢ Ê¸²μ¢¨ÖÌ É¥³¶¥· ÉÊ·´μ-
¸É ¡¨²Ó´μ° ¨ · ¤¨μ¨§μ²¨·μ¢ ´´μ° ² ¡μ· Éμ·¨¨.
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	¨¸. 16. ‘ÊÉμÎ´Ò¥ ÏÊ³Ò DT9828 ¢ É¥³¶¥· ÉÊ·´μ-¸É ¡¨²Ó´μ° ¨ · ¤¨μ¨§μ²¨·μ¢ ´´μ°
² ¡μ· Éμ·¨¨ ¶·¨ · §²¨Î´μ° ¶·μ¤μ²¦¨É¥²Ó´μ¸É¨ ¥¤¨´¨Î´μ£μ ¨§³¥·¥´¨Ö

	¨¸. 17. ‘·¥¤´¥±¢ ¤· É¨Î´Ò¥ μÉ±²μ´¥´¨Ö σU ¢¥²¨Î¨´ ¸ÊÉμÎ´ÒÌ ÏÊ³μ¢ �–� DT9824
¢ ² ¡μ· Éμ·´μ° ±μ³´ É¥ ¨ ¢ É¥³¶¥· ÉÊ·´μ-¸É ¡¨²Ó´μ° ¨ · ¤¨μ¨§μ²¨·μ¢ ´´μ° ² ¡μ· -
Éμ·¨¨ ¢ § ¢¨¸¨³μ¸É¨ μÉ ¶·μ¤μ²¦¨É¥²Ó´μ¸É¨ ¥¤¨´¨Î´μ£μ ¨§³¥·¥´¨Ö

„²Ö ±μ²¨Î¥¸É¢¥´´μ° Ì · ±É¥·¨¸É¨±¨ Ê³¥´ÓÏ¥´¨Ö ÏÊ³μ¢ μ¶·¥¤¥²¨³ ¸·¥¤-
´¥±¢ ¤· É¨Î´Ò¥ μÉ±²μ´¥´¨Ö ¢ ¤ ´´ÒÌ ² ¡μ· Éμ·´μ° ±μ³´ ÉÒ ¨ É¥³¶¥· ÉÊ·´μ-
¸É ¡¨²Ó´μ° ¨ · ¤¨μ¨§μ²¨·μ¢ ´´μ° ² ¡μ· Éμ·¨¨.

�  ·¨¸. 17 ¨ 18 ¶μ± § ´Ò ¸·¥¤´¥±¢ ¤· É¨Î´Ò¥ μÉ±²μ´¥´¨Ö ¢¥²¨Î¨´ ÏÊ-
³μ¢ �–� DT9824 ¨ �–� DT9828 ¢ Ê¸²μ¢¨ÖÌ ² ¡μ· Éμ·´μ° ±μ³´ ÉÒ ¨ ¢
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	¨¸. 18. ‘·¥¤´¥±¢ ¤· É¨Î´Ò¥ μÉ±²μ´¥´¨Ö σU ¢¥²¨Î¨´ ¸ÊÉμÎ´ÒÌ ÏÊ³μ¢ �–� DT9828
¢ ² ¡μ· Éμ·´μ° ±μ³´ É¥ ¨ ¢ É¥³¶¥· ÉÊ·´μ-¸É ¡¨²Ó´μ° ¨ · ¤¨μ¨§μ²¨·μ¢ ´´μ° ² ¡μ· -
Éμ·¨¨ ¢ § ¢¨¸¨³μ¸É¨ μÉ ¶·μ¤μ²¦¨É¥²Ó´μ¸É¨ ¥¤¨´¨Î´μ£μ ¨§³¥·¥´¨Ö

É¥³¶¥· ÉÊ·´μ-¸É ¡¨²Ó´μ° · ¤¨μ¨§μ²¨·μ¢ ´´μ° ² ¡μ· Éμ·¨¨ ¢ § ¢¨¸¨³μ¸É¨ μÉ
¶·μ¤μ²¦¨É¥²Ó´μ¸É¨ ¥¤¨´¨Î´μ£μ ¨§³¥·¥´¨Ö.

Š ± ¢¨¤´μ ¨§ ·¨¸. 17, 18, Ê³¥´ÓÏ ¥É¸Ö · §²¨Î¨¥ ÏÊ³μ¢ ¢ ² ¡μ· Éμ·´μ°
±μ³´ É¥ ¨ ¢ É¥³¶¥· ÉÊ·´μ-¸É ¡¨²Ó´μ°, · ¤¨μ¨§μ²¨·μ¢ ´´μ° ² ¡μ· Éμ·¨¨ ¸
Ê³¥´ÓÏ¥´¨¥³ ¶·μ¤μ²¦¨É¥²Ó´μ¸É¨ μ¤´μ£μ ¨§³¥·¥´¨Ö. „²Ö �–� DT9824 ¨¸-
¶μ²Ó§μ¢ ´¨¥ Ê¸²μ¢¨° ÔÉμ° ² ¡μ· Éμ·¨¨ Ê³¥´ÓÏ¨²μ ÏÊ³Ò ¤²Ö Î ¸ÉμÉÒ ¨§³¥-
·¥´¨Ö ¶· ±É¨Î¥¸±¨ ¤μ 103 ƒÍ. „²Ö �–� DT9828 ÔÉμ ¸¶· ¢¥¤²¨¢μ ¤μ Î ¸ÉμÉÒ
10 ƒÍ.

„ˆ‘Š“C‘ˆŸ

�·¥¤¥²Ó´ Ö ¢¥²¨Î¨´  · §·¥Ï¥´¨Ö ΔUÏ 24-¡¨É´μ£μ �–� μ¶·¥¤¥²Ö¥É¸Ö

Ë²Ê±ÉÊ Í¨Ö³¨ ¢ÒÌμ¤´μ£μ ¸¨£´ ²  ΔUÏ =
ΔU

224
, £¤¥ ΔU Å ³ ±¸¨³ ²Ó´ Ö ¢¥-

²¨Î¨´  ¢Ìμ¤´μ£μ ·¥£¨¸É·¨·Ê¥³μ£μ ¸¨£´ ² , ¨ ¨´É¥·¶·¥É¨·Ê¥É¸Ö ´ ³¨ ± ± ÏÊ³.
„²Ö �–� DT9824 ΔU = 20 ‚, ¸μμÉ¢¥É¸É¢¥´´μ, ΔUÏ1 = 1,2 · 10−6 ‚. „²Ö
�–� DT9828 ΔU = 0, 31 ‚ ¨, ¸μμÉ¢¥É¸É¢¥´´μ, ΔUÏ2 = 2 · 10−8 ‚. ‚ ¨§³¥-
·¥´¨ÖÌ ¸ �–� ¢ ¦´μ μ¶·¥¤¥²¨ÉÓ Î ¸ÉμÉ´Ò° ¤¨ ¶ §μ´, ¢ ±μÉμ·μ³ ¤μ¸É¨£ ¥É¸Ö
¶·¥¤¥²Ó´μ ¢μ§³μ¦´ Ö ÉμÎ´μ¸ÉÓ ¨§³¥·¥´¨Ö. „²Ö ÔÉμ£μ μ¶·¥¤¥²¨³ ¢¥²¨Î¨´Ò
¸·¥¤´¥±¢ ¤· É¨Î´ÒÌ μÉ±²μ´¥´¨° σUi ¸ÊÉμÎ´ÒÌ ¤ ´´ÒÌ ¤²Ö Ï¥¸É¨ (i = 1Ä6)
Î ¸ÉμÉ´ÒÌ ¤¨ ¶ §μ´μ¢ [10−5ƒÍ; 10−4 ƒÍ], [10−5 ƒÍ; 10−3 ƒÍ], [10−5 ƒÍ;
10−2 ƒÍ], [10−5 ƒÍ; 10−1 ƒÍ], [10−5 ƒÍ; 1 ƒÍ], [10−5 ƒÍ; 10 ƒÍ] ¤²Ö μ¡μ¨Ì
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�–�. „²Ö μ¡μ¨Ì �–� ³Ò ¨¸¶μ²Ó§μ¢ ²¨ ³ ¸¸¨¢ Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ ¤ ´´ÒÌ
¸ ¶·μ¤μ²¦¨É¥²Ó´μ¸ÉÓÕ ¥¤¨´¨Î´μ£μ ¨§³¥·¥´¨Ö 0,1 ¸ (¨§³¥·¥´¨Ö ¶·μ¨¸Ìμ¤¨²¨
¢ É¥³¶¥· ÉÊ·´μ-¸É ¡¨²Ó´ÒÌ ¨ · ¤¨μ¨§μ²¨·μ¢ ´´ÒÌ Ê¸²μ¢¨ÖÌ). �·¨ ¶μ³μÐ¨
ËÊ·Ó¥-Ë¨²ÓÉ·  ¨§ ³ ¸¸¨¢  ¤ ´´ÒÌ ¸ÊÉμÎ´ÒÌ ¨§³¥·¥´¨° μ¶·¥¤¥²Ö²¨¸Ó ¨¸±μ-
³Ò¥ ¢¥²¨Î¨´Ò σUi ¢ ¢ÒÏ¥Ê± § ´´ÒÌ Î ¸ÉμÉ´ÒÌ ¤¨ ¶ §μ´ Ì. „²Ö Ê¤μ¡¸É¢ 

 ´ ²¨§  ¢¢¥¤¥³ ¢¥²¨Î¨´Ê Ki =
σUi

ΔUÏ
, ±μÉμ· Ö ¶·¥¤¸É ¢²Ö¥É ¸μ¡μ° μÉ´μÏ¥´¨¥

¸·¥¤´¥±¢ ¤· É¨Î´μ£μ μÉ±²μ´¥´¨Ö ÏÊ³μ¢ �–� ¢ Î ¸ÉμÉ´ÒÌ ¤¨ ¶ §μ´ Ì ± ¥£μ
¶·¥¤¥²Ó´μ³Ê · §·¥Ï¥´¨Õ.

‚ É ¡². 1 ¶μ± § ´  ¢¥²¨Î¨´  Ki ¢ Ï¥¸É¨ Î ¸ÉμÉ´ÒÌ ¤¨ ¶ §μ´ Ì.

’ ¡²¨Í  1

— ¸ÉμÉ´Ò° [10−5 ƒÍ; [10−5 ƒÍ; [10−5 ƒÍ; [10−5 ƒÍ; [10−5 ƒÍ; [10−5 ƒÍ;
¤¨ ¶ §μ´ 10 ƒÍ] 1 ƒÍ] 10−1 ƒÍ] 10−2 ƒÍ] 10−3 ƒÍ] 10−4 ƒÍ]

Ki 8,5 5,2 3,8 3,7 3,6 3,0

Š ± ¢¨¤´μ ¨§ É ¡². 1, Ê³¥´ÓÏ ¥É¸Ö ¶·¥¢ÒÏ¥´¨¥ ¶·¥¤¥²Ó´ÒÌ ÏÊ³μ¢ �–� ¢
´¨§±μÎ ¸ÉμÉ´ÒÌ ¤¨ ¶ §μ´ Ì. ’ ±¨³ μ¡· §μ³, ÔÉμÉ É¨¶ �–� ¶μ²¥§´μ ¨¸¶μ²Ó-
§μ¢ ÉÓ ¤²Ö μ¤´μ¢·¥³¥´´μ£μ ´ ¡²Õ¤¥´¨Ö ¸¨£´ ²μ¢ ± ± ¢ ¢Ò¸μ±μÎ ¸ÉμÉ´μ°, É ±
¨ ¢ ´¨§±μÎ ¸ÉμÉ´μ° μ¡² ¸ÉÖÌ ¸ μÉ´μ¸¨É¥²Ó´Ò³ · §·¥Ï¥´¨¥³ 3 · 10−7. � ¶μ-
³´¨³, ¢·¥³¥´´ Ö ¸¨´Ì·μ´¨§ Í¨Ö ± ´ ²μ¢ ÔÉμ£μ É¨¶  �–� ´¥ ÌÊ¦¥ 1 ³±¸. Š
´¥¤μ¸É É± ³ ¨¸¶μ²Ó§μ¢ ´¨Ö ÔÉμ£μ É¨¶  �–� ³μ¦´μ μÉ´¥¸É¨ ´¥μ¡Ìμ¤¨³μ¸ÉÓ
¶·¥¤Ê¸¨²¥´¨Ö ¸¨£´ ²μ¢, ÎÉμ Ö¢²Ö¥É¸Ö ¤μ¸É ÉμÎ´μ ¸²μ¦´μ° § ¤ Î¥° μ¸μ¡¥´´μ ¢
μ¡² ¸É¨ ´¨§±¨Ì Î ¸ÉμÉ.

�´ ²μ£¨Î´ Ö § ¢¨¸¨³μ¸ÉÓ ¤²Ö �–� DT9828 ¶μ± § ´  ¢ É ¡². 2.

’ ¡²¨Í  2

— ¸ÉμÉ´Ò° [10−5 ƒÍ; [10−5 ƒÍ; [10−5 ƒÍ; [10−5 ƒÍ; [10−5 ƒÍ; [10−5 ƒÍ;
¤¨ ¶ §μ´ 10 ƒÍ] 1 ƒÍ] 10−1 ƒÍ] 10−2 ƒÍ] 10−3 ƒÍ] 10−4 ƒÍ]

Ki 29,5 9,4 2,9 1,0 0,5 0,4

Š ± ¢¨¤´μ ¨§ É ¡². 2, ±μÔËË¨Í¨¥´É K · ¸É¥É ¢ μ¡² ¸É¨ ¢Ò¸μ±¨Ì Î ¸ÉμÉ
¤μ K = 29,5. �μ ¢³¥¸É¥ ¸ É¥³, ´ Î¨´ Ö ¸ Î ¸ÉμÉ´μ£μ ¤¨ ¶ §μ´  [10−5 ƒÍ;
10−2 ƒÍ], ¤μ¸É¨£ ¥É¸Ö ¶·¥¤¥²Ó´μ¥ · §·¥Ï¥´¨¥ �–�.

’ ±¨³ μ¡· §μ³, ÔÉμÉ É¨¶ �–� DT9828 ¶μ²¥§¥´ ¶·¨ ·¥£¨¸É· Í¨¨ ³¥¤²¥´-
´ÒÌ ¸¨£´ ²μ¢: ¥£μ ¶·¨³¥´¥´¨¥ ¢ μ¡² ¸É¨ ¢Ò¸μ±¨Ì Î ¸ÉμÉ μ£· ´¨Î¥´μ ´¥μ¤´μ-
¢·¥³¥´´μ¸ÉÓÕ ·¥£¨¸É· Í¨¨ ¢ÒÌμ¤´ÒÌ ¸¨£´ ²μ¢.

ˆ§-§  ³ ²μ£μ ³ ±¸¨³ ²Ó´μ£μ ¢Ìμ¤´μ£μ ´ ¶·Ö¦¥´¨Ö (±0,156 ‚) ÔÉμÉ É¨¶
�–� ´¥ É·¥¡Ê¥É ¶·¥¤¢ ·¨É¥²Ó´μ£μ Ê¸¨²¥´¨Ö ¨ ³μ¦¥É · ¡μÉ ÉÓ ´ ¶·Ö³ÊÕ ¸ ¨¸-
ÉμÎ´¨±μ³ ¸¨£´ ²  ¢ ¶·¥Í¨§¨μ´´μ³ ² §¥·´μ³ ¨´±²¨´μ³¥É·¥. „²Ö �‹ˆ ÔÉμ ¸¨£-
´ ² ¸ ËμÉμ¶·¨¥³´¨± , · ¡μÉ ÕÐ¥£μ ¢ ËμÉμ¢μ²ÓÉ´μ³ ·¥¦¨³¥. Œ ±¸¨³ ²Ó´Ò°
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¸¨£´ ² ¸ ËμÉμ¶·¨¥³´¨±  μ£· ´¨Î¨¢ ¥É¸Ö ´¥²¨´¥°´μ° § ¢¨¸¨³μ¸ÉÓÕ μÉ±²¨± 
ËμÉμ¶·¨¥³´¨±  μÉ ¨´É¥´¸¨¢´μ¸É¨ ² §¥·´μ£μ ²ÊÎ . �´ ¸μ¸É ¢²Ö¥É ¢¥²¨Î¨´Ê
0,1 ‚. ’ ±¨³ μ¡· §μ³, ¨¸¶μ²Ó§μ¢ ´¨¥ �–� DT9828 ¶μ§¢μ²¨É ·¥£¨¸É·¨·μ¢ ÉÓ
¸¨£´ ²Ò ¢ μ¡² ¸É¨ ¢Ò¸μ±¨Ì Î ¸ÉμÉ [0,1 ƒÍ; 10 ƒÍ] ¸ μÉ´μ¸¨É¥²Ó´Ò³ · §·¥-
Ï¥´¨¥³ [2 · 10−7; 1 · 10−6]. „²Ö μ¡² ¸É¨ ´¨§±¨Ì Î ¸ÉμÉ [10−5 ƒÍ; 0,1 ƒÍ]
μÉ´μ¸¨É¥²Ó´μ¥ · §·¥Ï¥´¨¥ ¸μ¸É ¢¨É [2 · 10−7; 6 · 10−8].

�¶·¥¤¥²¨³ ¶·¥¤¥²Ó´Ò° ´ ±²μ´ §¥³´μ° ¶μ¢¥·Ì´μ¸É¨, ±μÉμ·Ò° ³μ¦¥É ¡ÒÉÓ
§ ·¥£¨¸É·¨·μ¢ ´ �‹ˆ ¢ Ê¸²μ¢¨ÖÌ ÏÊ³  �–� DT9828. �·¨ ± ²¨¡·μ¢μÎ´μ³
±μÔËË¨Í¨¥´É¥ ¢ ±ÊÊ³¨·μ¢ ´´μ£μ �‹ˆ 200 ³±· ¤/‚ ³¨±·μ¸¥°¸³¨Î¥¸±¨¥ ¸¨£-
´ ²Ò ¢ μ¡² ¸É¨ ¢Ò¸μ±¨Ì Î ¸ÉμÉ [0,1 ƒÍ; 10 ƒÍ] ³μ£ÊÉ ¡ÒÉÓ § ·¥£¨¸É·¨·μ¢ ´Ò
¸ · §·¥Ï¥´¨¥³ [1,2 · 10−11 · ¤; 1,2 · 10−10 · ¤]. „²Ö μ¡² ¸É¨ ´¨§±¨Ì Î ¸ÉμÉ
[10−5 ƒÍ; 0,1 ƒÍ] ¶μ²ÊÎ¨³ ¸μμÉ¢¥É¸É¢¥´´μ [4 · 10−12 · ¤; 1,2 · 10−11 · ¤].

‡�Š‹�—…�ˆ…


±¸¶¥·¨³¥´É ²Ó´μ¥ ¨¸¸²¥¤μ¢ ´¨¥ ÏÊ³μ¢ ¤¢ÊÌ É¨¶μ¢ �–� DT9824 ¨
DT9828 ¢ Ê¸²μ¢¨ÖÌ ² ¡μ· Éμ·´μ£μ ¶μ³¥Ð¥´¨Ö ¢ÒÖ¢¨²μ ¸¨²Ó´ÊÕ § ¢¨¸¨³μ¸ÉÓ
ÏÊ³μ¢ μÉ ¢´¥Ï´¥° É¥³¶¥· ÉÊ·Ò ¨ ¶·¨¸ÊÉ¸É¢¨¥ ±· É±μ¢·¥³¥´´ÒÌ (¤μ 1 Î)
¢Ò¸μ±μÎ ¸ÉμÉ´ÒÌ ÏÊ³μ¢. �³¶²¨ÉÊ¤  ¸ÊÉμÎ´ÒÌ ¨§³¥´¥´¨° ÏÊ³  DT9824 ¸μ-
¸É ¢¨²  4,1 ³‚ ¨ 0,4 ³±‚ ¤²Ö DT9828.

�¶·¥¤¥²¥´ ¨¸ÉμÎ´¨± ±· É±μ¢·¥³¥´´ÒÌ ¢Ò¸μ±μÎ ¸ÉμÉ´ÒÌ ÏÊ³μ¢ Å ÔÉμ
· ¤¨μËμ´ μÉ · ¡μÉÒ ±μ´¤¨Í¨μ´¥·μ¢, ¢ ±ÊÊ³´ÒÌ ´ ¸μ¸μ¢ ¨ É. ¤.

	 §· ¡μÉ ´  ¨ ¶·¨³¥´¥´  ³¥Éμ¤¨±  Ê³¥´ÓÏ¥´¨Ö É¥³¶¥· ÉÊ·´ÒÌ ÏÊ³μ¢. ‚
·¥§Ê²ÓÉ É¥ ¶μ²ÊÎ¥´μ Ê³¥´ÓÏ¥´¨¥ ¤μ²£μ¢·¥³¥´´ÒÌ ÏÊ³μ¢ ¢ 20 · § ¤²Ö DT9824
¨ ¢ 4 · §  ¤²Ö DT9828.

‘ Í¥²ÓÕ Ê³¥´ÓÏ¥´¨Ö ¤μ²£μ¢·¥³¥´´ÒÌ ÏÊ³μ¢ ¨¸¸²¥¤μ¢ ´¨Ö ¸ 24-¡¨É �–�
¶·μ¨§¢μ¤¨²¨¸Ó ¢ É¥³¶¥· ÉÊ·´μ-¸É ¡¨²Ó´ÒÌ ¨ · ¤¨μ¨§μ²¨·μ¢ ´´ÒÌ Ê¸²μ¢¨ÖÌ.
‚ 240 · § Ê³¥´ÓÏ¥´Ò ÏÊ³Ò ¤²Ö DT9824 ¨ ¢ 6 · § ¤²Ö DT9828.

ˆ¸¸²¥¤μ¢ ´  § ¢¨¸¨³μ¸ÉÓ ÏÊ³μ¢ �–� ¢ Ê¸²μ¢¨ÖÌ ² ¡μ· Éμ·´μ° ±μ³´ ÉÒ
¨ ¢ É¥³¶¥· ÉÊ·´μ-¸É ¡¨²Ó´μ° ¨ · ¤¨μ¨§μ²¨·μ¢ ´´μ° ² ¡μ· Éμ·¨¨ μÉ ¶·μ¤μ²-
¦¨É¥²Ó´μ¸É¨ ¥¤¨´¨Î´μ£μ ¨§³¥·¥´¨Ö. �μ± § ´  ´¥μ¡Ìμ¤¨³μ¸ÉÓ ¨¸¶μ²Ó§μ¢ ´¨Ö
É ±¨Ì Ê¸²μ¢¨° ¤²Ö �–� DT9824 ¢¶²μÉÓ ¤μ ¨§³¥·Ö¥³ÒÌ Î ¸ÉμÉ 103 ƒÍ, ¤²Ö
�–� DT9828 Å ¤μ 10 ƒÍ.

�¶·¥¤¥²¥´μ μÉ´μ¸¨É¥²Ó´μ¥ · §·¥Ï¥´¨¥ �–� DT9824 ¢ Ï¥¸É¨ Î ¸ÉμÉ´ÒÌ
¤¨ ¶ §μ´ Ì μÉ 10−5 ƒÍ ¤μ 10 ƒÍ ¢ É¥³¶¥· ÉÊ·´μ-¸É ¡¨²Ó´ÒÌ ¨ · ¤¨μ¨§μ²¨·μ-
¢ ´´ÒÌ Ê¸²μ¢¨ÖÌ. 
±¸¶¥·¨³¥´É ²Ó´Ò¥ ÏÊ³Ò �–� DT9824 ¡Ò²¨ ¢ ¸·¥¤´¥³ ¢
6 · § ¢ÒÏ¥ ¶·¥¤¥²Ó´ÒÌ · ¸Î¥É´ÒÌ ¤²Ö ¢¸¥Ì Î ¸ÉμÉ´ÒÌ ¤¨ ¶ §μ´μ¢. „²Ö �–�
DT9828, ´ Î¨´ Ö ¸ Î ¸ÉμÉÒ 10−2 ƒÍ ¨ ´¨¦¥, ¤μ¸É¨£´ÊÉ  ¶·¥¤¥²Ó´ Ö ¢¥²¨Î¨´ 
· §·¥Ï¥´¨Ö �–�.

�¶·¥¤¥²¥´  ÉμÎ´μ¸ÉÓ ¨§³¥·¥´¨Ö Ê£²μ¢μ£μ ´ ±²μ´  ¶μ¢¥·Ì´μ¸É¨ ‡¥³²¨ ¶·¨
¶·¨³¥´¥´¨¨ ¤¢ÊÌ É¨¶μ¢ �–� ¢ �‹ˆ.

15



„²Ö �–� DT9824 ³¨±·μ¸¥°¸³¨Î¥¸±¨¥ ¸¨£´ ²Ò ¢ μ¡² ¸É¨ ¢Ò¸μ±¨Ì Î ¸ÉμÉ
[10−1 ƒÍ; 10 ƒÍ] ³μ£ÊÉ ¡ÒÉÓ § ·¥£¨¸É·¨·μ¢ ´Ò ¸ · §·¥Ï¥´¨¥³ [8 · 10−10 · ¤;
4 · 10−9 · ¤]. „²Ö μ¡² ¸É¨ ´¨§±¨Ì Î ¸ÉμÉ [10−5 ƒÍ; 0,1 ƒÍ] Å ¸ · §·¥Ï¥´¨¥³
[4 · 10−10 · ¤; 8 · 10−10 · ¤].

„²Ö �–� DT9828 · §·¥Ï¥´¨¥ ¢ μ¡² ¸É¨ ¢Ò¸μ±¨Ì Î ¸ÉμÉ [0,1 ƒÍ; 10 ƒÍ]
¸μ¸É ¢¨²μ [1,2 · 10−11 · ¤; 1,2 · 10−10 · ¤] ¨ ¤²Ö μ¡² ¸É¨ ´¨§±¨Ì Î ¸ÉμÉ
[10−5 ƒÍ; 0,1 ƒÍ] Å [4 · 10−12 · ¤; 1,2 · 10−11 · ¤].

�μ¸±μ²Ó±Ê ¤²Ö �–� DT9824 É·¥¡Ê¥É¸Ö Ê¸¨²¥´¨¥ ¸¨£´ ²μ¢ �‹ˆ ¸ ±μÔË-
Ë¨Í¨¥´Éμ³ Ê¸¨²¥´¨Ö 100, ¶·¥¤¶μÎÉ¨É¥²Ó´μ ¨¸¶μ²Ó§μ¢ ÉÓ DT9828.

�μ²ÊÎ¥´´Ò¥ ·¥§Ê²ÓÉ ÉÒ ¨¸¸²¥¤μ¢ ´¨Ö ¶μ§¢μ²ÖÉ ¡μ²¥¥ Î¥³ ´  ¶μ·Ö¤μ± ¶μ-
¢Ò¸¨ÉÓ ÎÊ¢¸É¢¨É¥²Ó´μ¸ÉÓ ¶·¥Í¨§¨μ´´μ£μ ² §¥·´μ£μ ¨´±²¨´μ³¥É· .
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