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＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ R - Ｑ＠ ＠ ＡＮ＠ ｾ＠ ＠ r2, Ｎ＠ Ｎ＠

＠ Ｌ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＡＮ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠

＠ ＠ Ｎ＠ ＠ ＠ Ａ＠ ＠ Ｒ＠ ＠ Ｍ

＠ ＱＧＩ＠ ＠
＠ ＠ ＠ Ｌ＠ 2 = R +-'': . ＠ Ｌ＠ ＠ ＠

＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠

lO 



Ｎ＠ ＠ ＠ ＠ ＠ r ＠ ＠ ＠ R ＠ Ｒ Ｌ＠
Et} Ｒ＠

＠ ＠ ［＠ = R: ＠ ＠ ＠ ＠ Ｌ＠

＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ Ｌ＠ ＠ ＠

＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ R, ＠ ＠ ＠ .. 
＠ ＠ ＠ ｾ＠ Ｎ＠ ＠ ＠

ｉｉ＠ ＠ ＠ Ｌ＠ ＠ ＠ Ｂ＠ ＠ ＠ ... 
＠ Ｌ＠ ＠ ＠ ＠ ＠ ｉＺｉ＠ ＠ ＠ Ｍ＠ .. 
Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ Ｒ＠ = ＯＲＮ＠ ＠ Ｌ＠ ＠ ﾭ

ｊＱＰＬ＠ ＠ ＠ ＠ Ｎ＠ ＠ TpYJJ.HO-
＠ ＠ Ａｬ＠ ＠ Ｌ＠ ＠ ＠

ｉＬ＠ ＠ ＠ ＠ Ｎ＠

＠ Ｍ＠ Ｘ＠

＠ ＠ ＠ ＠ ＠ ＠

＠ 1861 ＮＮ＠ Ｍ＠ ＠ (Du Bois ｒｩｭ､Ｉ＠ [33], ＠

＠ ＠ Ｈ＠ ＠ ＠ ＩＮＮ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＹＬ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ .. 
＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ［＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠

Ｌ＠ ＠ .. ＠ ＠ ＠ ＠ ＠ Ｌ＠

＠ ＠ ＠ ＲＮＬ＠ ｾ＠ ＠ Ｌ＠ Ｎ＠ ＠

＠ ｮＮ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠

Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ｲｵ＠ ＠ ＠ Ｎ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠

＠ ｮＮ＠ ＠ ＠ ＠ Ｌ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＧＮ＠

＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠

Ｍ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ naeT ＠ ＠

Ｎ＠ ＠ Ｉ＠ ＠ ＠ ＠ ＠ 1874 ＮＬ＠ (Latimer 
Clark) [22], ＠ ＠ ＠ ＠ ＠ ｊＧＬ＠

＠ Ｌ］ｓｬ＠ Ｌ＠ ［＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ Ｇ＠ ＠ ＠ ＠ ﾭ

Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ Ｎ＠ ＠ Ｌ＠ ﾭ

＠ ｬＱ ｬ＠ ＠ ＠ Ｌ＠ ＠ R, 
＠ Ｌ＠ ＠ ＠ ＠ ＠

Ｌ＠ ＠ R 1) Ｚ＠

(1) 

11 



＠ ＠ ＠ Ｙ＠ Ｌ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ Ｎ＠ ＠ Ｌ＠

＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠

Ｌ＠ ＠ ＠ Ｍｲ＠ ＠ Ｎ＠ ＠ ﾭ

ｃｋｏｾ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠＠ ＠ ＠ Ｌ＠

＠ ＠ ＠ Ｙ＠ ＠ ＠ Ｈ＠ ＠

＠ ｾ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｚ＠ ＠ ＠ ＠ ＠ ＠ ＩＬ＠ ＠ ＠ ＮＮ＠

＠ ＠ ＠ ＠ ＠ ＠ ［＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠

ＧＭｬ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ﾭ

Ｎ＠ ＠ ＠ ＮＮＬ＠ ＠ ＠ ＠ ＠ Ｍ＠

Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠

＠ ＠ ＠ ＠ Ｎ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ 1000 Ｌ＠ ＠ ＠ ﾭ

＠ ＠ ＠ Ｌ＠ ＠ 1,457 V ＠ 15°,5 Ｌ＠ ＠

＠ ＠ ＠ 0,001457 v. ＠ ＠ ＠ ＠

＠ ＠ ＠ Ｎ＠

＠ ＠

＠ ＠ ｊｩ＠ ＠ ＠

＠ ＠ 1882 Ｎ＠ ＠ ＨｆｬｭｩｧＩ＠ [40], ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＨＮ＠ 2). 
＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＣＮ＠ ﾭ

＠ ＠ ＠

＠ ＠ ＠ Ｌ＠ ﾭ

＠ ＠ ＠

＠ ＠ ＠ Ｌ＠ ＠ .. 
＠ Ｌ＠ ＠ ｟＠

＠ ｉ＼＠ Ｙ＠ ﾭ

＠ ＠ Ｙ＠ Ｌ＠ ﾭ

＠ 1)434 V ＠ ＠ 15° Ｌ＠
Ｎ＠ 2. ＠ ＠ ＠ ＠ ＠ 1434 Ｍ

ＮＧＱＮ＠ Ｌ＠ ＠ ＠ ＠ ＠ 0,001 v. 
＠ ＠ ＠ ＠ ＠

＠ Ｙ＠ ＠ ＠ Ｌ＠ - ｊｬ＠ ＠ ＠ ＠ ＠

ｊｬ＠ ＨＮ＠ Ｎ＠ 2). ＠ ｉ＠ ＠ ＠ ＠ .. 
＠ ［＠ ＠ ＠ ＠ ＠ ＠ ＼＠ ＠ ﾭ

＠ ＠ Ｌ＠ ＠ Ｉ＠ ＠ Ｌ＠ ＠ ＠ ｬＬ＠ ｉ＼＠ ﾭ

＠ ＠ ＠ ＠ Ｎ＠

＠ Ｌ＠ ＠ Ｌ＠ ＠ ﾭ

＠ ＠ ＠ Ｎ＠

＠ Ｖ＠

＠ ＠ ｬ＼ｉ｜＠ ＠ ＠ ＡＱ＠

＠ 1878 Ｎ＠ ＠ (Beetz) l5], ＠ ＠ ＠ ＠ ＠

＠ ＠ Ｌ＠ ＠ ＠ 1 ＮＬ＠ ＠ Ｍ

12 



＠ Ｌ＠ ＠ ＠ KOHuaM Ｎ＠ ｉｬ＠

＠ ＠ ＠ ＠ ＠ ｮ＠ ｵＬ＠

＠ ＠ ｾ＠ Ｎ＠ ＠ ＠ ＠ ＠ .. 
ｵ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠ ｬｉＢＺ＠

Ｎ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠

ｑ＠ ＠ ｮ＠ ＠ ＠ ＠ ＠ ＠

Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ Ｌ＠ ＠ (Crompton) [23] ＠

1893 Ｎ＠ ＠ ｲｵＬ＠ ＠ ＠ ＠

＠ ＠ 14 ＠ ﾭ

＠ Ｌ＠ ﾭ

＠ 15 - ＠ ﾭ

＠ Ｌ＠ ＠ ＠ ﾭ

ｧ＠ ＭＬ＠

＠ ＠ ＠

＠ ＠ Ｎ＠

＠ ＠ ｵ＠

ｾ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ﾭ

＠ Ｎ＠ ｮﾭ

＠ ＠ ＠

[L ＠
ｌｊ＠ '-.; 1.;- ｎＭ｣Ｍ I .'!i=---, 

ＩｉｦＯｉ＠ ｾＧｬ＠ To'lJ1(JJt p.!l 1 

IG 

Ｋｕｸｾｾ＠
Ｎ＠ 3. ＠ ＠ Ｎ＠

＠ ＠ ＠ Ｎ＠ 3.. ＠ ＠ ｵ＠ ＠ ot)a ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ｵＮ＠ ＠ ＠ ｵ＠ ｮ＠

＠ ＠ ＠ Ｎ＠ ＠ ＠ ｬｬｉ＠ ｵＭＧ＠
＠ Ｎ＠ ＠ 2

t
O Q. ｊｬ＠ ＠ ＠ 1000 Ｎ＠

＠ ＠ ＠ ＠ Ｈ Ｉ＠ ＠ ＠ ＠ ﾭ

CLIeT ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ 0,0001 v. 

＠ ＠ ＠ ＠

＠ ＠ ｵ＠ ＠ ＠ ＠ ... 
＠ ＠ ＠ Ｚ＠ (Ellioth Brothers). 14 ＠ ＠ .. 
ｵ＠ ＠ ＠ 149 ＠ Ｎ＠ ＠ ... 
＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠

＠ ＠ ＠ Ｌ＠ ＠ ＠ 8 CJt. ＠ ＠
＠ ＠ ＠ ＠ ＠ ＠ 150 ＠ ﾭ

Ｎ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ Ｉ＠

＠ ＠ ＠ ＠ ＠ Ｉ＠ ＠ ＠ ＠ Ｍ

Ｎ＠

ＱＧ＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠

＠ ＠ (Albert Campbell) [19], ＠ ＠ ＠

Ｌ＠ ｉ＠ ＠ ＠ Ｎ＠ ＠ ＠
＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠

13 



＠ ｉ＠ ＠ ＠ ＠ Ｌ＠ ＠ ｉｬ＠ ＠ .. 
＠ ＠ ＠ ｱＬ＠ ＠ ＠ ｬｬ＠ ＠ ＠ ＠

＠ ＠ n ＨＮ＠ 4). ＠ ＠ ＠ ＠ ＨＮ＠ 4) 

! , 

5 ＠ ＠ ＠ Ｍ

_ 1. + Ｌ＠ ＠ ＠ Ｌ＠

ｾＺｉ＠ 1, ＠ ＠ ＠ ＠
＠ ＠ ｮ＠

＠ ＠ Ｎ＠

＠ ＠ ﾭ

＠

Ｎ＠ 4. ＠ ＠ ＠ ＠ Ｍ
ｉＱＰ＠ ＠ ｾｬＮ＠ ＠ ！＠ ＠ ｬｬ＠

＠ ｱ＠ ＠ ＠

ｾ＠ ＠ ＠ (Nalder), ＠ ＠ Ｎ＠ Ｙ＠

＠ ＠ ＠ ＠ ＠ 100 Ｎ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ Ｎ＠

＠ ＠ ＠

＠ ＠ ＠ Ｓｬｬ＠ ＠ ﾭ

＠ ＠ ＠ Ｌ＠ ＠ (Howell) [75] ＠ 1888 Ｎ＠ ｾＢＬ＠

＠ Ｌ＠ ＠ ﾭ

＠ ｊｬ＠ ＠

＠ ＠

ＨＮ＠ 5). Ｌ＠ ﾭ

＠ ＠ ＨＩ＠ (EN ) ＠ ＠

＠ ！＠ ＠ ﾭ

＠ Ｌ＠ pasMepoM 165 ＠
＠ 83 ＠ 32 Ｎ＠ ＠ ﾭ

＠ ｵ＠ ＠ ＠

＠ ＠ 40 Q J.f 

＠ ＠ ＠ ＠ ＠

. 20 Q. Ｚ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ Ｇ＠ ＠

90 ＠ 130 v. ＠ ＠ ＠

＠ ＠ ｬｬﾭ

＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠

＠

ｾ＠ .. _-.- .. ,. ,-- ｕｾ＠ , 

Ｎ＠ 5. ｩｩ＠ ＠

ＺｾｊｬＮ＠

ＭＭＭＭＡ＠

1"--ＭＭｾｾＭＫＭＭＺ＠ ---

＠ -.:::--
-
V '"R'L . ....; 

ＷＭﾷﾷｾＢ｜Ｚ＠ J. 

d) ＬＮ＠ =CTJ+ Ｂ＠
V .. ___ --.J_ 

PllC. 6. ＠ ＠ Jf ｊｉＮ＠

＠ ＠ ﾭ

＠ Ｇ＠ Ｇ＠

Ｌ＠ ＠ (Bouty) ＠ ＠

(Rayleigh) [111 J ＠ ＠ ＠ ｛ｵ＠ ＠ R ＠ R' 
ＨＮ＠ 6). ＠ ＠ ＠ ＠ Ｌ＠ Ｌ＠ ﾭ
Ｌ＠ 11 ＠ ＠ ＠ ｽ＠ ＠ ＠

14 
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＠ Ｌ＠ ＠ ＠ R' ＠ ＠ ＠ Ｂ＠

＠ Ｌ＠ ＠ ＠ ＠ R. ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＬＬＱＰ＠ ﾭ

＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ｾＮ＠ . 

＠ ＠ ＠

＠ ＠ ＠ (Feussner), [37], 1890 ＮＬ＠ ＠ ＠ ＠ ＠
Ｌ＠ ＠ ＠ ＠ ＨＮ＠ 7). ＠ Ｌ＠ ＠
＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ - ＠ ＠

Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ - ﾭ

＠ Ｌ＠ ＠ ＠ ＠ 100 Q. ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ Ｍ

+- ｔＮＨｾ＠ ｾ＠ -

ｾ＠ ｾｾＮＭＭｾ｜ｾｾＭＭＭＭＭＭＭＭｾ＠
1/-,,,, --t-\*- ｾ＠ｾｾＮＮＩ＠ \ ......J /ooC:::J:J 
ＩＮ＠ ｾ＠ 1'::' 

ｄｐＨｾ＠

ＮＹｾｓＺＭｾｩ＠ 100 R /? 

I 
f I \ ＬＮＬＱｾｾｾｾＩｾｑＸ［Ｍ［ｾ［ＺＩＨ［ＢＢＢ｜＠ / ｾＱ＠

lJ U9 ｾＬ＠ ｾｯ＠ ＧｲＭＺＭｩＢ ｌ＠ <r:rTT;O\< Ｚ＠ ［｣Ｎｾ＠ ｾ＠ , 
" , ＱＮＮｴＮＧｴＡＧ｜ｮｊ｜ｲｾｵｊ｟ｗｾｊＢ＠ •. ｷｷＢＢＧｬｬ｜ＢＬ＠ 1. ｾ＠

ｾＮｾ＠

I • " • I 
,--1 --------{. ｉＭＭＭＡＭ -- Ｍ｜Ｍ｟＠ -------'1 

Ｎ＠ 7 .. ｃｸ･ｾｬ｡＠ ＠ Ｚ｜ｴ＠ ｾＮ＠

＠ ｦＡ＠ ＠ Ｎ＠ ＠ ＠ ＠

Ｌ＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠ .. · 
＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠
＠ ｱ＠ ＠ ＠ ＠ ＠ Ｌ＠

＠ 90050 Q. ＠ Ｌ＠ ＠ ＠ ＠ ＠ .. 
＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ - 9 ＠ 1000 = 9000 Q, ＠ ﾭ

＠ ＠ ＠ ＠ - 9 ＠ 100 = 900 Q, ＠ 90050 Q. 

＠ ＠ ＠ ＠ ＠ 100 Q Ｈ＠ ＠ ＠

ＩＬ＠ ＠ ＠ ＯＱ＠ ＠ ＠ ＠ ﾭ

＠ 99950 9 ＠ ＠ 100050 Q. ＠ ＠ ＠ Ｍ

500·100 
rpewHocTb ＠ ｾ＠ ＠ ＠ ＠ ＠ ＠ Ｉ＠ = 0)05 "/0 

Ｈ＠ ＠ ＩＮ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ 0,05°/1)' ＠

＠ ＠ ＠ Ｎ＠

＠ ＮＮ＠ ＠ ＠

＠ ｾ＠ ＠ Ｌ＠ ＠ ＠ ＠ .. 
＠ ｊＬ＠ ＠ ＠ ＠ ＠ ＠ ＠

. Ｌ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠
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＠ ＠ ＠ ＠ Ｌ＠ ＠ ﾷ＠

＠ Ｎ＠ ＠ ＠ ＠ ＠ [38] ＠ ＠ ﾭ

Ｌ＠ ＠ ＠ Ｎ＠ ＠ ＠ ｵ＠ ＠ Ｎ＠

Ｎ＠ 8. ＠ Rs ＠ ＠ ＠ 90000 Q, ＠ ﾭ

＠ ＠ R1 ＠ R2 Ｚ＠ ＠ ＠ 9 ＠ ＠ 1000 Q ＠

＠ Ｓ＠ 9 ＠ ＠ 100 Q. ＠ ＠ ＠ ＠ ＠ ﾭ

＼＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｇ＠

ｵ＠ ＠ ＠ R ＠ ＠ ＠ 0,1 ＠ 50 Q. 

＠ ＠ ＠ ＠ R ＠ Ｂｦｵ＠ ＠ ﾭ

ｦｬｮＺＬ＠ ＠ ＠ ＠ ＠ ＠ ＠ R', ＠ ＠ ＠
＠ ＠ Ｌ＠ ＠ Ｘ＠ ＠ ＠ R. 
＠ ＠ ＠ ＠ ＠ Ｇ＠ Ｈ＠ ＠ 3 Q), 

ＬｾＭＭＭＭＭＭＭＭＭＭＭＭｾ＠
6 

＠

ｾ＠
3 ' $ J. 

ｾ
ｖＭ［Ｍ .. ", 

I n 9 

＠ ｾＢＢＱＰＰｧ＠

ｬ＠
Ｌｾｴ［＠ ＠

Ｎ＠ 8. ＠ ＠ ＠ Ｎ＠

Ｂ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ Ｇ＠ 100000 Q. 

ｵ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠

＠ ＠ Ｌ＠ ＠ ＠ ｮ＠ Ｌ＠ ＠ 150 
＠ 1,434 V .. ＠ ＠ ｵ＠ ＠ ﾭ

＠ ＠ ＠ ｮ＠ ＠ 100000 Q, ＠

＠ ＠ ＠ ＠ ｕｊｬＮ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＾＠ ＠ 0,014 ＠ Ｌ＠ 14,000 Ｎ＠
＠ ＠ 14 V ＠ ＠ ＠ 1 ＠ 2, ＠ ＠ ﾭ

＠ Ｇ＠ ＠ ＠ 3 ＠ 4. ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ Ｎ＠ ＠ (Otto Wolf), ＠ 1901 ＧＢ＠ ＠ ＠ Ｍ . 
＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ Ｎ＠ ｲｉﾭ

＠ ＠ ＠ ＠ ＠ ＠ IV ＠ Ｎ＠ 29. 

＠ ＠ Ｌ＠ ｬｬ＠

＠

＠ ＠ ＠ ＠ ｊＭｬ＠ ＠ ＠

＠ ＠ ＠ Ｌ＠ Ｌ＠ (Raps) [11 ｝Ｌ＠ ＠ 1895 Ｎ＠ ＠ Ｍ

ｬｾ＠



＠ ＠ ＠ ＠ ＠ 1866 Ｎ＠ ＠ R ﾭ

ＮＬ＠ (Thomson Ｎ＠ Varley) ＠ ＠ ＠ ＠ ﾭ

Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ Ｙ＠

＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠

＠ ＠ ＠ (Weston). ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ﾭ

＠ ｾ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ｮ･ｮ＠ ＠ ＠

＠ ＠ ｾ＠ 10200 Q, 1020 9 ＠ 102,0 Q. ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠

Ｌ＠ ＠ Ｙ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ 1,02 Ｎ＠ ＠ ＠ ｇ＠ ＠ ＠

＠ ＠ ｵ＠ ＠ Ｚ＠ ＠ ＠

＠

＠ 10200 Q - 0)0001 ＠

" 1020 " - 0,001 " 
. " .1 02,0. - 0,01 " 

ｄ＠ ＠ ＠ ＠ 1 V ＠ 110 150 V ＠

Ｂ＠ ＠ ＠ Ｈ＠ ＠ ＠ ＠

ＩＮ＠ ＠ ＠ ＠ ＠ ｲﾷ ｴ＠ Ｎ＠ ｴＮ｜＠

＠ ＠ ＠ ＠ 150000 Q Ｈ＠ Ｉ＠ ＠ ＠ ＠

＠ 10200, 1020 ＠ 102 Q. ＠ ＠ ＠

＠ ＠ ＠ ＠ -- 0.0001" 0,001 ＠

0,01 ＠ ＠ ｊＡ＠ ＠ Ｎ＠ ＠ ＠ ＠ ＮＡ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ･ｲｾ＠ ﾭ

＠ ＠ ＠ ＠ 14 Ｎ＠
＠ ＠ ＠ ＠ ＠ ＨＮ＠ 9), ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ Ｎ＠ ｲﾭ

＠ k
1 
＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠

ｾ＠ ＠ ＠ 1 V ＠ ＠ ＠

＠ ＠ Ｎ＠ ＠ k 1 ＠ ＠ ＠ ＠ .. 
Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠ R1, ＠

＠ ｵ＠ ＠ ＠ 1000 g Ｌ＠ ＠ ＠ R2t ﾭ

＠ ＠ ＠ ＠ ＠ Ｉ＠ 1 Q Ｌ＠ ＠ ＠ ｒ Ｌ＠ ﾭ

＠ ＠ 10 ＠ ＠ 10 Q, ＠ Ｌ＠ ＠

＠ ＱＰＲＰＰｾＱＰＲＰＬ＠ 102,0 9 ＠ ＠ ＠＠ 150000 Q. 

＠ ＠ R1t ＠ ＠ ＠ Ji ＠ Ｑ＠ ＠ ｾｉＨＩ＠ ［＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＢＮＮﾭ

＠ R
1 
＠ Rs. ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ｉｾＬ＠ Ｈ＠ RrJ. ＠ Ｌ＠ ＠ ｬｬ＠ R, ﾭ
＠ ＠ ＠ R

1 
＠ Ｌ＠ ＠ Ｈｽ＠ ＠ ＠ ＠ ＠

. ＠ Ｎ＠ ＠ ＠ ＠ Ｌ＠ ＠ 1000 Q, 

＠ r
1
, ＠ ｊ＠ Ｍ＠ ·r,. ＠ ＠

＠ ＠ ＠ - ｾ＠ ＠ Ｈ＠ ＠ Ｌ＠ ｬｬ＠ ＠ t:e ＠ ﾭ

ＩＬ＠ Ｌ＠ Ｇ＠ ＠ Ｌｮ＠ ＠ ＠ Ｌ＠ ｋｯｲ｡ＺｾｩｾｬｦＺＮＺｩｾｐｾｋｐｉＵｉﾭ

Ｌ＠ ＠

2' Ｎ＠ Ｎ＠ EpolfoP .'80 tf 



rlle / Ｍ＠ ＠ ｮ＠ ＠ ＠ R t • ｣ｮ＠ ｊｬ＠ ＧＡ［＠
＠ ＠ n ﾷｑ＠ ＠ ＠ r. Ｌ＠ Ｎ＠ Ｎ＠ r2 = 

= ｮＭＧＬ＠ ＠

, a-n-ro 
＠ =. . 

ｬ＠ + ｮ＠

'..) --ｾ＠

ＧＸ＠ ｬ｡ｉｉｃＭ＠ ｫＭ＠ ＠ ＠ R." ＠ ＠

a·n·ro k u.kro 
Uk ='1 + ｮ＠ • 11= '1 ＫｮｲﾷＯ＠

＠ ＠ • Ｎ＠ R .. ＠ ＠ 1000 Q) ＠ ＠ 'IHCJlO 
＠ n = 9. ＠
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1'. Ｎ＠ ＠ ＠ ＮｬＮ＠ R" ＠ ＠ ＠ ＬＬＱ＠ ﾭ

Ｌ＠ ＠ ｬｬＱ＼＠ R18 ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ｒ ＠ ＠ RS1 ＠ ＠ ＠ ＠ ＠ ＠

10 Q. 

＠ Ｎ＠ ＠ ＠ ﾭ

＠ k 2• 

＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠

＠ ＠ ｒｾＮ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ Ｈ＠ 0,1 %);" ＠ ＠ Ｌ＠

＠ Ｆ＠ ＨＩ＠ ＠ Ｎ＠ ﾭ

＠ Ｌ＠ ＠ ＠ Ｌ＠ ＠ ＠ ﾭ

＠ ＠ ＠ Ｎ＠ ＠ ＠ ﾭ

＠ Ｎ＠ ＠ ＠ IV, Ｎ＠ 28. 

ｬｬ＠ ＠ ｔｏｬｉ｣ｯｨ｡ＭＬ＠ ＠

ｉｉ＠

＠ ＠ ＮｮＬ＠ ＠ ＠ Ｌ＠

ｌｩＢ＠ ＠ Ｈ＠ .. Gosse1in) [66] ＠ 1898 Ｎ＠ ＠ ＠ ＠ ﾭ
＠ ＠ ＠ ＠ ＧｬｬＬ＠ ＠ Ｌ＠ ＠

＠ ＠ ＠ ［＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠ Ｎ＠ ＠

＠ ＠ ＠ Ｌ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ﾷｬｬ＠ ＠ ＠ ＠ Ｇ＠ ﾭ

ｩＡｙｬ＠ ＠ ＠ ｬｬ＠ ＠ ＠ ＠ ＠ 10. 
＠ ＠ ＠ ＠ ＠ ＠ ＠ ｊｉﾭ

Ｌ＠ ＠ ＠ ＠ ＠ Ｎ＠ .. 

ｬｬ＠ ＠

＠ ＠ ｵ＠ Ｍｊｬ＠ ＠ Ｌ＠ ＠ ＠ ﾭ

ｬｉＬ＠ ＠ ＠ ＠ (Carpentier). [21]. ＠ ＠ ＠

＠ ＠ ＠ ･ｋｾ＠ 11 ＠ 1000 ＠ 11 ＠ 1 ＠ Q. ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ Ｌ＠ ＠ 1 ＠ ＠ 200 ＠ 1 ＠ ＠ 2 Q. 

＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠

2000 -1 ＠ · 200 n 20· 1 0-2 ｜＠
200.10+2000=1000 ｾ＠ ＠ 2_10+20=10 ｾＩ＠

＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠ 0,1 ＠
＠ ＠ ＠ ＠ ｷ＠ Ｎ＠

＠ Ｌ＠ ＠ J;I ｵ＠ ｴ＠
＠ ＠ ｬｬ＠ ＠ ＠ ＠ ﾭ

Ｎｒ＠ ＠ 1 0000 "Q, ＠ ＠ ＠ Ｎ＠ ＠ ｉｏﾭ

ＧＱ＠ 10000 Q ｬｬ＠ ＠ ＠ ｊｩ＠ ＠ ＠

ｵ｡ｮ＠ ＠ 2,01 ［＠ ＠ ＠ ＠ ｬｬ＠ ｵ＠ ＠

＠ ＠ ＠ ＠ 1,01 v. ＠ ＠ ﾭ

ｑｉ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ IV, 
Ｎ＠ 39. 
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＠ ＠

, ｾ＠ (R. Franke) [43] ＠ ＠ ＠ ＠ ﾭ

Ｌ＠ Ｘ＠ ｉＱＬ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ｴ＠ Ｎ＠ ＠ ＠ ＠ ＠

＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠ 10. 
＠ ＠ Ｌ＠ ＠ Ｌ＠ ＠ ＠ ＠

＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ﾭ

＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ 10 ＠ 100 Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＸＭｒ Ｒ＠ ＠

ｒ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠

＠ R1 ＠ ＠ Ｎ＠ ＠ ＠

＠ ＠ ＠ ＠ R'!. ＠ ＭＬ＠

＠ Ra, ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ... 
＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ Ｌ＠ ﾭ

Ｎ＠ 10. ＠ ＠ Ｌ＠

＠ ＠ Ｎ＠ ＠

＠ ＠ R2 ＠ ＠ Ｍ

R 
＠ 91 ＠ ＠ ＠ ＠

＠ 1 ＠ ＠ ＠ Ｚｾ＠ ＠ ＠
＠ ＠ ＠ 100 Ｎ＠ ＠ ＠

＠ ＠ ＠

＠ ＠ Ｌ＠ ＠ ﾭ

＠ ＠ ｒ ＠ ＠
＠ ＠ ＠ ＠

R R 
R]R2 

1= 1-R
1 
+Ra' 

R 9 
＠ R2 = 91 ＠ Rs = 10 R1 

Rl R 99 
＠ ＠ Ra = 99 ＠ 3 = loo·RJ• 

＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠

ｮ＠ ＠ ＠ .. ＠ ＠ ＠ ＠

1600 v. ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠

＠ ＠ PTR 1 ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

Ｎ＠ ＠ ＠ Ｖ＠ ＠ Ｌ＠ Ｌ＠ ＠ ﾭ

＠ Ｌ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ﾭ

Ｌ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ 1900 Ｎ＠
＠ ＨＮ＠ Bruger) [16]. ＠ ＠ ＠ ＠ ＠

Ｌ＠ ＠ Ｌ＠ ＠ ＠ ＠ ﾷ＠ ＠ ＠ ＠ ﾷ＠

＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ Ｌ＠

＠ ＠ ＠ ＠ ｍｈｏｏｋｰ｡ｔｈｾ＠ ＠ Ｌ＠

1 ＠ .. ＠ ＠ ＨｮｉＨＩＮ＠
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＠ ＠ ＠ ＠ Ｎ＠ 11. ＠ ＠ ＠

＠ ＠ Ｎ＠ 12. ＠ ＠ ＠ Ｓ＠ ＠ ＠ ＠

＠ ero ＠ ＠ 1 ＠ 000 Q. ＠ ＠ ｒ ＠ ＠ R4 

＠ ＠ ＠ ＠ R1 ＠ R! ＠ Ｉｦ＠ ﾭ

＠ ＠ ＠ ｾＮ＠ ＠ ＠ (18) 
＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ D f 

ＨＮ＠ Ｎ＠ 11). ＠ ＠ Ｍ F ｾ＠
＠ ＠ ＠ ＠ Ｍ ｾ＠

. ＠ ＠ R1 ＠ R" ＠ Ｍ ｲｾ＠

Ｎ＠ 11. ｱ＠ ｬＱｊＱＮｬｨ＠

Ｎ＠

＠ ＠ ＠ ﾭ

＠ Rs ＠ R4• ＠ 18 ＡＱ＠

Ｌ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ... 
＠ F ＠ F'.. ＠ ＠ ﾭ

＠ ＠ ＠ Ｌ＠ ＠ ｬＱ＠

Ｌ＠ ＠ ＠ ＠ ﾭ

＠ R) ＠ Ｉ＠ ＠ .. Ｎ＠ ＠ ＠ ﾭ

＠ ＠ ＠ Ｍ

＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠ R1 ｉｉ＠ ｒｾ＠
＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠ ｾ＠
＠ ＠ ＠ ＠ 1 Ｌ＠ ＠ Ｍ

- + 

ＮＹＯＮ＠ s ｧｦ＠

Ｎ＠ ]2. ＠ ＠ ｾ＠

＠ ｵＭ

＠ ＠ ＠ ｾ＠

-+- 1 Q, Ｎ＠ Ｎ＠ ＠ 0,01°/0 . 
＠ ＠ ﾭ

＠ ＠

＠ ＠ ﾭ

＠ ＠ Ｌ＠

＠ ＠ ＠ ＠

＠ ﾭ

ＭＮ＠ ＠ .. 
＠ ﾭ

＠ ﾭ

＠ ＠ ＠

＠ ＠

＠ R ＠

＠ ﾭ

＠ ＨＮ＠ 12). 
＠ ＠

＠ ﾭ

＠ Ｙ＠ ＠

＠ ＠ ＠

＠ ｮ＠

＠ ＠ Ｉ＠ ＠ ﾭ

＠ ＮＮ＠ ＠ ＠ Ｎ＠

1 ＠ Ｎ＠ 12 ＠ ＠ ＠ ＠ ＠ ＠ ｊｬ＠ ＠ .. 
ＮｮＮ ＠ ＠ ＠ Ｎ＠
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＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ Ｌ＠ ＠ Ｌ＠ Ｇ＠ Ｈ＠ Ｇ＠

＠ ＩＬ＠ ＠ ＠ ＠ ＠ ﾭ

Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ .. 
＠ ＠ ＠ ＠ Ｌ＠ ﾭ

＠ ＠ Ｌ＠ ＠ ＠ ＠ ｽｬＨ＠ ﾭ

＠ ＠ ＠ ﾷＮ＠ Ｎ＠ ＠ (R. Ｎ＠ Lehfeldt) [95] 
＠ Ｌ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠ ｵ＠ ＠ ＠

Ｇ＠ ＠ ｾ＠ ＠ ＠ 100, 1000 ＠
10000 Q Ｈ＠ ＠ ＠ ＠ ＩＬ＠ ＠ ＠

Ｌ＠ Ｎ＠ ＠ 20 ＠ ＠ OJ 1 Q ＠ ＠

＠ ＠ ＠ ＠ 0,1 Q. ＠ ＠ ＠

＠ ＠ ＠ Ｚ＠ ＠ ＠ ＠ ｬｬＭ . 
＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠

nepBoro ＠ ＠ ＠ ｾ＠ ＠ ＠

＠ Ｌ＠ ＠ ＠ ＠ ＠ 0,1 Q ＠ ＠ 1000, 
ＱＰ＠ ＠ 10 f-tV. ＠ ＠ ＠ ＠ ＠ Ｌ＠ Ｍ＠ ＠

Ｍ＠ ＠ ＠ Ｌ＠ ＠ ﾭ

＠ 2 Q. ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ Ｌ＠ ＠ ＠ ＠ Ｎ＠ ＠ ｵﾭ

＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠

"'"'./ ＬＯＧＮＮＯＢＧｾＬｉＧＧＮＮＯ｜Ｏ｜ＮＯＧ＠ ＬＮｾＢＢ＠ ｾＧｖｦＢＮＮＮ＠
i(1 1! " r: Ｇ＠ /J " " '.? t( (.} j I .,. ! J .. ) 1 I 

Ｌ＠ ＠ ＠

＠ ＠ ｲﾭ

Horo ＠ ＠

＠ ＠ ﾷ＠

＠ ＠ ＠ ＠

Ｎ＠

＠ ＠

＠ ＠

＠ ＠ ＠

＠ Ｎ＠

＠ (Dr. 1. Ｎ＠ Harker) 
Ｎ＠ 13. ＠ ＠ Ｎ＠ [68] ＠ Ｍ

＠ ＠ ﾷ＠

ｮ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠

Ｌ＠ ＠ ｉ＠ ＠ ｵ＠ ＠ ＠ ＠ Ｚ＠ ＠ .. 
＠ Ａ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ｾ＠

＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ Ｎ＠ ＠ ｲｴ＠ ｳｬｾ＠ Ｎ＠ ＠ ﾭ

＠ ＠ ＠ ｊＮｴ＠ ＠ ＠ ＠ﾭ

＠ Ｇ＠ ＠ Ｌ＠ ＠ Ｌ＠ ＠

Ｎ＠ Ｎ＠ 13 ＠ Ｎ＠ ＠ ＠ Ｍ＠ ＠ ＮＬ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ Ｎ＠ ＠ ｾ＠ ＠ Ｍ
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＠ ＠ ＠ ｊｬｃｒ＠ ＠ 100 ＢＢ＠ ＠ EIIII Ｙﾭ

＠ ＠ ＠ Ｎ＠ ＠ ＠ ｵ＠

＠ ＠ 20 ＠ ＠ 0,,1 Q, ｾ＠ ＠

＠ 11 ＠ ＠ 0,01 Q. ＠ Ｌ＠ ＠ ＠ ｓｬ＠

Ｑ＠ ＠ ＠ ｮＱ＠ Ｚ＠ 0,02 Q. 

＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｚ＠

20 ＠ 0,1 + 9· 0,01 + ｏｾＲ＠ = 2,1 Q. ＠ ＠ ＠ ＠ ﾭ
＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ Ｎ＠ ＠ ＠ Ｎ＠ 13 ＠ ﾭ

＠ ＠ ｵ＠ ＠ 1,8 Q, ＠ ＠ 0.3 Q Ｈ＠ 18, 19 
＠ 20) ＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ｊＮＡ＠ ＠ ＠ ﾭ

＠ Ｌ＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠ ﾭ

Ｎ＠ ＠ ＮＮ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠

Ｂｮ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠

＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠ .. 
Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

Ｉ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

ＧＡ＠ ＠ ＠ .. 

＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

(St. Lind·eck Ｎ＠ Rothe) [96] ＠ PTR ＠ Ｂ＠ ＠ ｊｬＭ

ＭＮ＠ ＠ ＠ ＠ Ｍ -, 
＠ ＠ ＠ ＠ ﾭ

ｊｬ＠ ＠ ＠ ＠ Ｇ＠ ﾭ

＠ ＠ ＠ ｾﾭ

Ｌ＠ ＠ ＠ ＠ ＠

＠ ＠ Ｎ＠ ＠ ﾭ

＠ ＠ ｾ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ Ｍ

I J ' 

ｾ＠ RS \ ＠
ｾｉＬ＠ 1-r ＭＬＭ
ＬＭＱｊＧｳＬＮｊｊＴ＠ ',1 
J ; ｾ＠ w .,.. 

＠ ＠ ＠ ＠ ＠ Ｎ＠ 14. ＠ ＮＺ＠

＠ ＠ ＠ ＠ Ｌ＠ ＠ Ｍ 11 Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ Ｍ

＠ ｕｾ＠ - ＠ Ｎ＠ Ｎ＠ 14 ＠ Ｎ＠ ＠ ﾭ

＠ ＠ ＠ Ｌ＠ ＠ ＠ .. 
＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ｴＭ＠ ＠ ﾭ

＠ ＠ ＠ ＠ 20-30 mV ＠ ＠ ＠ 0,1%. 

ＮＬｩｭ＠ ＠ ＠ ＠ ＠
I 

＠ ｊＨ＠ ＠

＠ ＠ ｡ｮ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠

＠ Ｌ＠ Ｎ＠ ＠ ＠ Ｌ＠ ＠ ... 
＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ｴ＠ ＠ ＠ ＠ ＠

" ＠ ＠ Ｎ＠ ＰＹ＠ ＠ ＠ ＠ ｬｬＭ

.28 



Ｎ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ｬｬ＠

＠ ＠ ＠ Ｎ＠ ｲ＠＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ［＠ ＠ ﾭ

paQHoe ＠ ＠ ＠ ＠ ＠ v. 

＠ 11 

＠ ＠ ＠ ＠ ＠ ＠

Ｇｊ＠ ＠ ＠ ＠ ＠

＠ ＠ ｨ＠

＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ 1. ＠

＠ ＠ ＠ ＠ ＠ Ｎ＠ Ｖ＠ ｮﾭ

ｊｴＧ＠ ＠ ＠ ＠ ＠ ［＠ ＠ -
＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠

＠ Ｈ＠ Ｉ＠ ＠ ＠ ＠ ｊｬＧ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠ ero 
Ｍ＠ ＠ ＠ Ｈ＠ 1 tt-A), ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ﾭ

＠ . ＠ ＠ ＠ ＠ Ｌ＠ ＠ ﾭ

＠ ＠ ＠ ｑＬ＠ ＠ ＠ ＠ ＠ ｾ＠

＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＬＮ＠

＠ ＱＧ＠ . ＠ ＠ Ｎ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ Ｎ＠ R1• ＠ ｴ＠ ＠ ＠ ﾭ

＠ - ＠ ＠ Ro' ＠ ＠ ＠ 1 ＠ ＠ ｊｬﾭ

＠ ＠ Ｌ＠ ＠

ｾｒｬ＠ = ＠ ＠ lRo = ＮＬ＠
＠

＠ Rl 
＠ == ＠ R

o 
• 

＠ ＠ ＠ Ｌ＠ ＠ Ｌ＠ ＠ ＠ ＠ ﾭ

＠ ＠＠ Ｎ＠ ＠ Ｍ＠ ＠ Ｌ＠ ＮＺ＠ ＠

ﾷ＠ Ｌ＠ Ｌ＠ 0,1 Ｎ＠ Ｌ＠ ＠ ＠ ＠

＠ ＠ ﾷ＠ ＠ ＠ Ｌ＠ ＠ ＠

＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠

＠ ＠ Ｎ＠ Ｌ＠ Ｌ＠ ＠ ＠ ＠ ﾭ

Ｉ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ 1,01834 V 
Ｈ＠ ＩＬ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ Ｌ＠ ＠ ＠ 10183,4 Q; ＠ ＠ ＠ ＠
t,01834 

J = lU183,4 = 0,0001 ＠ • 

. ＠ ＠ ＠ ＠ ＠ ＠ ＠

ｾ＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠

＠ ｵ＠ ＠ ＠ Ｇ＠ ＠ ＠

＠ 2 ＠ 6 V Ｈ＠ ＠ ＠ ＠ ｵＩＬ＠ ＠

ｮ＠ 40 Ｎ＠ ＠ ｲ＠ ＠ ＠ ＠ ｯｭ｡＠

U. 



＠ ＠ ＠ ＠ ＠ Ｌ＠ ＮＮ＠ Ｎ＠ ＠ ｊｬＦ＠

＠ Ｍ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ Ｌﾷ＠ ＠ ＠ ＠ Ｎ＠ ﾭ

＠ ＠ ｾ＠ ＠ ｬｬ＠ ＠ ＠ Ｎ＠ ＠ ﾭ

＠ Ｇ＠ ＠ ＠ ＠ ＠ ＠

＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ｳ＠ ＠ ﾭ

＠ ＠ Ｍ＠ ＠ ＠ Ｌ＠ Ｎ＠ Ｎ＠ ＠ .. 
Ｇ＠ ero ＠ ＠ Ｎ＠ ＠ ＠ ＠

ｵ＠ ＠ Ｍ＠ ＠ ＠ ＠ ＮｮＮ＠ , ＠ ﾭ

＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ Ｎ＠ ＠ BblTeK8fT ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ［＠ ＠ ＠ ｵ＠

＠ Ｌ＠ ＠ Ｌ＠ ＠ ＠＠＠ ＠ ＠ ＠ ＠ ＠ ＠ ｊｊﾭ

Ｌ＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠

＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ｾ＠

＠ ＠ ＠ ＠ ＠ ＠ Ｈ＠ ﾭ

ＩＮ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ R1 ＠ Ｌ＠ ＠ ＠ ＠ｵ＠ ﾭ

＠ 1 ＠ ＠ ＠ ＠ ｵｒ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ｲ＠ ＠ RHc ＠ Ｌ＠ ＠

＠ ＠ ＠

1 Ro/ 
＠ = -R ＠ Ｎ＠

＠

＠ ＠ ＠ ＠ R11, ＠ Ｍ ＠ Ｍ

Ｌ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ Ｌ＠ ＠

＠
1 = _.t" ＠ Ｎ＠
＠ R

Hc 

. ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

ｵ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠ ｣ｮ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ U1t 

＠ ＠ Ｇ＠ ＠ IR1' ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｒ Ｉ＠ ＠

＠ 1 R2, ＠ ｵ＠ ＠ ＠ ＠

＠ ｾ＠

Ｒ＠ R Ｏ Ｒ＠
Rx == ｒｈｾ＠ ｬ＠ = ｬｉＮ＠ /R

1
' 

＠ ＠ ＠ ＠ "/, ＠ Ｌ＠ ｴ＠

Rx=RKr. ｾＺＮ＠
＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ Ｌ＠ Ｂ＠ Ｌ＠ ＠ ＠ ＠＠＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠ ｾ＠

＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠

＠ ＠ ＠ ＠ Ｎ＠ ＠

＠ ＠ ＠ ＠

, r 
＠ ］ﾷＮ＠ R ' 

ｊＧ＠ R - Ｙ＠ ＠ Ｌ＠ ＠ r - ＠ ﾭ

ｬｬ＠ Ｎ＠ ＠ ＠ Ｎ＠ ＠ Ｌ＠ ＠ Ｍ
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＠ ＠ ＠ ＠ ＠ ＠ ＠ ｬ＠

Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ - ＠ Ｇ＠ ﾭ

＠ ＠ ＠ ＠ ＠ Ｎ＠ · 
＠ ＠ ＠ ＠ ＠ Ｇｴ＠ ＠ ＠

＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠ Ｎ＠ 15. ＠ ＠

Ｑｉｊ｛ｓＡ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＬＸＮ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＸＰﾭ

ｃｔｂｾ＠ Ｍｮ＠ Ｌ＠ ＠ ＠ ＠ Ｎ＠ ＠ ﾭ

＠ ＠ ｮ＠ ＠ ＠ ＠ ＠ .. 
Ｙｾ＠ 1,0 V, ＠ .. Ｎ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

.. ＠ ＹＮ＠

D 6 

1 

:1 
＠ .. 15. ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

ｊＨ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

Ｌ＠ Ｌ＠ ＠ ［＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ Ｌ＠ ＠ Ｎ＠ ＠ .. 
＠ ＠ ＠ Ｎ＠ " 

＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ Ｎ＠

＠ d, ＠ ＠ f ＠ ＠ ＠ ＠ ｉ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ Ｈ＠ d). ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ Ｈ＠ Ｉ＠ ＠ ＠ ＠ ＠

Ｈ＠ f). 



＠ ｉ＠

＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ﾷ＠

ｬＱ＠ ＠ ｴ＠ ＠ ＠ ＠

＠

＠ ＠ ｾ＠ ＠ ＠ ＠ ｍｯｲｹ＠

＠ ＠ ＠ ＠ Ｌ＠ - ＠ ＠ ＠ ＠

＠ Ｌ＠ ＠ ＠ ＠ Ｎ＠ ＠ Ｌ＠

Ｂ＠ Ｌ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ Ｉ＠ ＠ ＠ ＠ Ia 

Ｍ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

Ｎ＠

fIepBblM ＠ ｵＬ＠ ＠ ＠ ＠ 1(01III-
＠ ＠ Ｌ＠ ＠ Ｌ＠ ＠ JLU 

＠ ＠ ﾷＮ＠ ＠ ＠ ＠ ＠ ＠ ＠ ｊｴ･＠

Ｚ＠ Ｉ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠

＠ ＠ 0,1-1,0 Ｌ＠ ＠ Ｉ＠ ＠ ＠ ﾭ

Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ｧ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ Ｑｾｏ＠ V ＠ ＠ ＠ ＠ ＠

SHaKa .. 

＠ ＠ ｉｩ＠ ＠ ＠ Ｌ＠ ﾭ

＠ ＠ ＠ ＠ ＠ Ｌ＠ Ｌ＠ ﾭ

＠ ＠ ＠ Ｈ＠ 10-20 mV). 
＠ ＠ ＠ ＠ ＠ ＠

Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ Ｌ＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠

＠ ＠ ＠ Ｎ＠

1{ Ｌ＠ Ｌ＠ ＠ Ｎ＠ ｵｾ＠ ﾭ

＠ ＠ ＠ ＠ ＠ Ｌ＠ ke ＠
ﾷ＠ S3TpaTbI ＠ ＠ ＠ Ｌ＠ 1, ｃｊｬＬ＠

ﾷｉ＠ ＠ ＠ Ｎ＠

Ｌ＠ ｬＱｊｬ＠ ＠ ＠ ＠ Ｍﾭ

＠ ＠ ＠

＠ ＠ ＠ ｵ＠ ＠ ﾭ

＠ ＠ Ｚ＠

1. ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｍ

ｊｦＮ＠

2. ＠ ｾ＠ ＠ ＠ ＠ ＠ .. ＠ ＠

Ｎ＠

3. ＠ ＠ ＠ ＠ ＠ ｬＱＰ＠ no-
＠ ＠ Ｎ＠ '. 

4. ＠ ＮＮ＠ ＠ Ｙ＠ ＠ ＠

＠ ＨＩ＠ Ｎ＠
5. ＠ ＠ ｳ＠ ＠ Ｌ＠ ｳ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｈ＠ Ｍ

＠ ＩＮ＠



Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ Ｎ＠

＠ ＠ Ｌ＠ ＠ Ｌ＠ ＠ ＠ ＠ ﾭ

Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠

ＨＩＬ＠ ＠ ＠ ＠ ＠ Ｍ＠

＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ lV 

＠ ＠ ＠ ＠ ＠ ＠ .. 

ｉｩ＠ ＠ ＠ ｾ＠

＠ Ｎ＠ ＠ ＠ ＠ ＠ ＬＮ＠ ＠

＠ Ｌ＠ ＠ ＧｬＧ＠ ＠ ＠ ﾭ

MeTpou .. Ｌ＠ ＠ ＠ ＠ ＠ ﾭ

Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ Ｎ＠ ＠ ＠ ＠ ＠ ｬｬ＠

Ｌ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠

＠ ＠ Ｍ＠ ＠ ＠ Ｌ＠

＠ ＠ ＠ ＠ ＮＮ＠ ＠ ＠ ＠

＠ Ｎ＠

＠ Ｘ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＢＢ＠ ＠ Ｎ＠ ＠ ＠ ＠ Ｌ＠ ﾭ

＠ ＠ 1895 Ｎ＠ ＨＮ＠ ＠ 1), ＠ Ｌ＠ ＠ ＠ ﾭ

Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ Ｎ＠ ＠ ＠ Ｈ＠ ﾭ

Ｉ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ 10200, 1020 ＠ 102,0 Q, ＠ ＠ ＠ ﾭ

＠ 10180 Q, ＠ ＠ ＠ Ｌ＠ ﾭ

＠ ＠ ＠ ＠ Ｌ＠ ＠ 10 Q. ＠ ＨＮ＠ 16) ﾭ
＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ... 
＠ Ｎ＠ ＠ ＠ ｾ＠ ＠ Ｌ＠ ﾭ

＠ ＠ ｾ＠ ＠ ＠ ＠ ＠ Ｌ＠

＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ﾭ

＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠

＠ ＠ ＠ ＠ ＠ Ｌ＠

＠ ＠ ＠ ＠ ＠ ＠ 0,1 Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｎｕｉ＠ ﾭ

＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠

＠ ＠ Ｈ＠ ＠ . ＠ 150000 Q), ＠ ＠

＠ ＠ ＠ ＠ ＠ ｬＮｻＮ＠ ＠ ＠

＠ :tTOM ＠ ＠ ＠ ＠ ＠ ｊＱＰ＠ 1,1 v. 
＠ Ｍ ero ＠ ＠ 40000 Q. ＠ ＠ ＠

＠ ＠ ＠ ｮ＠ .. ＠ ＠ ＠
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＠ ［＠ ＠ ＠ ｊｬ＠ ＠ ＠

＠ ＠ ＠ Ｌ＠ ＠ 50000 Q. ＠ ｊ＠
＠ ＠ ＠ ＠ ｮＬ＠ ＠ ＠ ﾭ

ｵ＠ ＠ ＠ ＠ ［＠ ＠ ＠ ｊｉ＠ ＠ Ｍ

6 + 

＠

f'31 
t (1 

I 

------__ J 
Ｎ＠ 16. ｒＧ｡＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ﾭ

＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠ ﾭ

＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ｾ＠ ＠ ＠

Ｎ＠ 17. ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠ ＱＭｬｬ＠

＠ ＠ ＠ ＠ Ｌ＠ ＠ 4 v. 
＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠

＠ ｈｯｰｍ｡Ｑｬｈｯｯ＠ ＠ ＠ ＨｬｩＩＮ＠ ＠ llpyroR 

!9 



ｬｬ＠ ＠ ﾷﾷ＠ ＠ ＨＩ＠

ｾ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ Ｎ＠ ＠ ｊｊ＠ ＠ ｾ＠

＠ ＠ Ｌ＠ ＠ Ｌ＠ ＠ ＠ ＠

(1895 ＮＩ＠ ＠ ＠ ＠ 0,1, 1 ＠ 10 Ｎ＠ Ｈ＠ ｾ＠

＼＿＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ 10 ＩＮ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ Ｚ＠ 1 ,1 V, 11 V ＠ 11 ＠ v. 
＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ ﾭ

Ｎ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ｂｰ･ｍｾ＠

Ｉｊｾ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ Ｎ＠ ＠ ＢＢ＠ ＠ t:Io-
ｬｬ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠ 17. 

＠ Ｌ＠ Ｎ＠ ＠ Ｎ＠ ＠

＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

Ｌ＠ ＠ ＠ ＠ ＠ Ｎ＠ ｾ＠ ＠ Ｍ

＠ ＠

Ｎ＠ 18. ＠ ＱＧ＠ ｊｊＮ＠

＠ ＠ ＠ 1901 Ｎ＠ ＠ PTR. ＠ ＠ ＠ Ｎ＠

TpeThero ＠ ＠ ＠ ＨＮＢ＠ 1). ＠ ｾ＠

Ｖ＠ ｣ｮ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ ﾭ

ｾ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

Ｌ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ﾭ

･ｊｉ＠ ｉＮ＠ ＠ ＠ ＠ Ｎ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ Ｎ＠ 18. ＠ ＠ ＠

＠ Ｓ＠ ＠ ＠ ＠ ＠ ＠ ＢＮ＠ ＠ ﾭ

ｮ＠ ＠ ＠ ＠ (/), ＠ ＠ 14 ＠ ＠ 1000 Q 
ｾＮ＠ ＠ ｾ＠ ＠ (11) ＠ 9 ＠ ＠ 100 Q. ﾭ

raaHHbl Ｌ＠ ＠ ＠ ＠ ＠ (///, /V ＠ V) Ｌ＠ • 
＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ｊ［ｬｏＱＧ＠
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" ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ Ｌ＠ ＬＮ＠

Ｌ＠ ＠ ＠ ＠ ＠ ｵ＠ ｵ＠ ＠

Ｎ＠ ＠ ･ｾ｡＠ Ｚ＠ /JI - ＠ 9 ＠ ＠ 10 9 
Ｌ＠ /V- ＠ 9 ＠ ＠ 1 Q ＠ ＠ V - ＠ 9 ＠ ＠ 0,1 Q 
Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ 14999,9 Q. ＠ Ｎ＠

＠ ＠ ＠ k 1, ＠ ＠ Ｈ＠ ＠ ＩＬ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＬＬ＠ ＠ Ｍﾭ

＠ Ｎ＠ ＠ ＠ k,. ｴ＠ ＠ ＠

＠ ＠ ＠ ＠ 100000 Q, ＠ ＠ ＠

＠ ＠ ＠ ｵ＠ Ｎ＠ ＠ ﾭ

＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ Ｌ＠ ＠ Ｌ＠

＠ Ｌ＠ ＠ Ｌ＠ ＠ Ｌ＠ ＠ ＠ ｴｬｴ＠

＠ ＠ ＠ Ｍ

JJ 

＠ ＠ ｔｯｾ｡Ｎ＠ ＠

＠ ＠ ＠

＠ ＠ ＠ Ｌ＠

＠ Ｌ＠ Ｎ＠

＠ ＠ ﾭ

＠ ＮＮ＠ ＠ ＠ ＠

＠ ＠ ＠ ﾭ

Ｌ＠ ＠ ＠ ＬＬ＠

ｉｉ＠ ＠ ＠ ＠ ﾭ

Ｎ＠ ＠ ＠ Ｍ
Ｇ＠ Ｇ＠ Ｌ＠ ＠ ＠ Ｎ＠ 19. ＠ ＠ Ｎ＠

Ｈ＠ Ｉ＠ Ｍ

Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠
Ｎ＠ Ｎ＠ ＠ ＠ Ｌ＠ ＠

Ｎ＠ ＠ ＠ ｊ＠ ＠ 1,49999 Vt ＠ ＠

＠ ｵ＠ (/, 4) ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ ｾ＠ Ｇ＠

＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ｊ＼ｊｊ＼＠

＠ Ｇ＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠

Ｉ＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠ Ｎ＠

＠ ＠ ｾ＠ ＠ 20 ＠ Ｌ＠ ＠ ＠

0,15 Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ﾭ
＠ ＠ ＠ ＠ Ｌ＠ Ｌ＠ Ｌ｡ｲ＠ Ｌ＠

＠ ＠ Ｌ＠ ＠ ＠ ＠ Ｌ＠ ＠ Ｍﾷ＠

ｊＱ＠ ＠ ＠ ｟＠ ＠ ＠ ＠ Ｌ＠ ＠ ＭＮ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠ ｓｬ＠ ＠ ﾭ
＠ ＠ ＠ ＠ ＠ ﾷ＠ ＠ ＨＬ＠ 450). 
＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠

＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ •. 
ｵ＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠

＠ Ｎ＠ 19 .. ＠ ＠ ＠ ＠ ＠ ＠ S1 ＠ ＠

＠ Ｎ＠ ＠ ＠ ＠ m ＠ ＠ ＠ ＠ ＠ ... 
＠ f ｉＱ＠ ＠ ＠ ＠ ＠ ＠ ＨＱ＠ ＠ Ｒ Ｉﾷ＠ ＠ ｾ＠
ｉＱ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ ﾭ
＠ ｐｒ＠ ｮ＠ ＠ ｒ＠ ＠ ＠ ＠ ＮＮ＠
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ｉＨ＠ ＠ ＠ 0,0002 Q. ＠ ＠ TaKore 

＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠

Ｎ＠ ＠ Ｎ＠ 20 ＠ ＠ ＠ ｵＸＮ＠

＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ﾭ

Ｍ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠

＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠

ｾ｡ｃｔｏ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠

Ｎ＠ 20. ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

Ｌ＠ ＠ Ｑ｜＠ ＠ ＠ ｴＮＬ＠

Ｌ＠ Ｌ＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠ ﾭ

＠ Ｌ＠ ＠ ＠ ＠ (Brooks) {9] ＠ ﾭ

＠ ＠ Ｌ＠ ＠ ＠ ＠ ｾＩｊ＠ ＠ ｬＱﾭ

Ｌ ＠ .. ＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠ ｾＮ＠ 21. 
＠ ＠ ＠ ＠ ＠ ＠ 1 ＠ ＠ 18. ＠

ＱｉＰｊｉ＠ ＠ ＠ ｮＮ＠ ＠ ＠ ＠ ＠

＠ ＠ 1. ＠ ＠ ＠ ＠ ＠ ＠ ｾｴｬＬ＠

＠ ＠ ＠ ＠ ｵ＠ ＠ ＠ ｲ＠

＠ ＠ ＮＮ＠ ＠ ＠ Ｘｊﾷ＠ ＠ ｉｉｮﾭ

＠ ＠ ＠ ＠ Ｌ＠ Ｎ＠ ＠ ＠ ＠ ｊｬﾭ

＠ ＠ ＠ ｊＧ＠ ＠ ﾭ

＠ Ｌ＠ ＠ 1,0180 ＠ 1,0190 Q. ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠

8 ＠ ｵ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ /, 11, 111, IV ＠ Ｎ＠ ＠ ＠ ＠ ＠

32 



ｬＱＬ＠ VI ＠ ＠ ＠ k ＠ ＠ N ＠ ＠

＠ Ｎ＠ ＠ ＠ ＠ ＠ ＬＬ＠ 1, ﾭ

＠ ＠ Ｌ＠ ＠ ＠ Ｌ＠ ＢＢ＠

＠ Ｌ＠ 1,89999 v. 

[N ＠

Ｎ＠ 21. ＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ Ｌ＠ ＠

Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｈ｜Ｚ＠

ｵ＠ - ＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＨＩ＠ ＠ ＠ ＠ ＠ ＠ ｮ･ﾭ

ＭＬ＠ ＠ ＠ ＠ ＠ ＠ Ｂ＠

Ｎ＠ 22. ＠ ＠ ｾｾ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠ Ｎ＠ 22 ＠
＠ ＠ ＠ Ｎ＠ ＠ ＠ Ｌ＠ ＠ Ｌ＠

＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ Ｌ＠

＠ ＠ Ｌ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ ... 
ＳＸＰ＠ ＠ ＠ ｵ＠ ＠ ＠ ＠ ｰ｡ｾｈＱＧｘ＠

Ｒ＠ Ｌ＠ ＠ ＠ Ｌ＠ Ｎ＠ ＮＱｉ＠ ＠ Ｉｦｾ･＠ .. 

3 ｂｾ＠ Ｎ＠ Kp()'I'o.a 5880 13 ＠



Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＭＢＡ＠
＠ ＠ ＠ ＠ ＠ ＠ 10 ＠ ＠ ＠ ... 
＠ ＠ Ｌ＠ Ｎ＠ Ｎ＠ ＠ ＠ Ｌ＠ ＠

＠ Ｌ＠ ＠ ＠ Ｌ＠ ＠ Ｇ＠

＠ Ｌ＠ ＠ Ｎ＠

＠ ＠ Ｌ＠ ＠ ﾭ

＠ ＠

＠ ＠ ＠ Ｉ＠ ＮｬｬＮ＠ ＠ ＠ ＢＮＢ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

Ｎ＠ ＠ ＠ ＠ (EppJey Laboratory, Newport) ＠

＠ Ｎ＠ ＠ ＠ (Marion Eppley Ｎ＠ Wi1liam R. Gray) [36] ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＭＮ＠ ＠

.1no ｉＬ＠ ｊＯ＠ Ｌｮ＠

rQ4 " 

Ｎ＠ 23. ＠ ＠ Ｎ＠

＠ ＱＧﾭ

＠ ＠ ＠ ﾭ

＠ ＠

＠ ﾭ

＠ Ｎ＠

＠ ﾭ

＠ Ｌ＠ ＠ ＠

＠ ﾭ

＠ ＠ Ｍ

ＱＯｉｄｉｄｴｊｪ＠ ＠ ＠ ＠

＠ ＠ Ｌ＠ ﾭ

＠ ＠ ＠

＠ Ｌ＠ ＠

＠ ＠ ＠

ｵｴ＠ Ｌ＠

＠ ＠ ＠ ＠ ＮＬ＠ ＠ ｩ＠ Ｌ＠

＠ ＠ ＠ ＠ ＠ ＠ 18 ＠ ＱＰＰＰＭＰ＠

Ｎ＠ 1, ＠ ＠ ＠ ＠ ＠ Ｎ＠ 23. ＠ ＠ ＠ VI ＠
＠ ＠ ＠ 1 Q Ｎ＠ ＠ Ｌ＠ ＠ ＠ ｾ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ 1000 Q, 

＠ ＠ Ｌ＠ ＠ 984 Q. ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ﾭ

＠ ｊｬＮ＠ ＠ VII, ＠ l1eKalle VI ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ｦｏ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ｢ｬＮＢ＠ ＠ ＠ ＠ ＠ ＠

［＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ Ｌ＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｍ

＠ ＠ ＠ 2 ＠ 1000 Q ＠ 1 ＠ 3000 Q. . 

＠ ＠ ＠ eU1e Ｌ＠ ＠ ﾷ＠

＠ ＠ ＠ ＠ ＠ J ＠ /11 ＠ ＠ 1I ＠ V 
It ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠

Ｇ＠ ｾ＠ ＠ ＠ ＠ 1 ＠ 11 ＠ ＠

＠ ＠ ＠ ｾＬ＠ ＠ ＠ ｋｏｈｔ｡ｾｔ＠
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＠ ＠ ＠ ＬＬ＠ 11/ ＠ Ｎ＠ ＠ ＠

＠ ＠ ＮＮ＠ 1 ＠ /1 ＮＮ＠ ＠ ＠ Ｌ＠ /11 
＠ V ＠ ＠ ＠ Ｌ＠ ＠ ＠
＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ .. 
＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠

. ! 

＠ 111, IV ＠ V .. ＠ ＠ ＠ Ｌ＠ Ｍ＠ ＠ ＠
＠ ＠ ＠ ｊ＠ ＠ ｾ＠ ＠ ＠ ＨＮ＠ 24). 
＠ ＠ ＠ ＠ ＠ ＠ ＠
＠ ＠ Ｌ＠ ｾＢ＠ ＠ ＠ ＠ ＠
Ｎ＠

＠ Ｌ＠ ｊｬ＠ ＠ ＠

＠ ＠

. ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ﾭ
ＭＬ＠ ＠ ＠ ＠ ＠ ＠ ＠

Ｎ＠ 24. ＠ ＠ Ｎ＠

Ｎ＠ 25. ＠ ＠ ﾭ

＠ ＠ ＠

＠ ＠ ＠ ＠ .. 

＠ .. ｮ＠ ＠ Ｍｵ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ .. 
＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠

＠ Ｎ＠ 25 [381. ＠ ＠ ＠ Ｍ＠ ＬＬ＠ ＠ 11 Ｉ＠

＠ ＠ 12 Ｎ＠ ＠ ＠ Ｌ＠ ＠ ﾭ

＠ ＠ ＠ Ｈ＠ ＬＩ＠ ｋｏｈｔ｡ｋｔｾＬ＠ ＠ ＠ ＠ ＠

Ｌ＠ ＠ ＠ IlBYX Ｌ＠ ＠ ＠ ﾭ

＠ Ｌ＠ ＺＭ

ＲﾷＲ＠ ＠
ﾷ＠ 9+---= 1 Ｌ＠

ＱＫ＠ Ｒ＠ . 

＠ r - ＠ ＠ ＮＮ＠ ＠ ＠ ＠ ｦＱ＠ ＬＮＬ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ 11 ＠ ﾭ

＠ r ＠ ＠ Ｓ＠ ＠ ｉｕ＠ ＠ Ｌ＠

＠ ［＠ ＠ 2". Ｂｾ＠ ＠ ＬＲＬ＠ ＠ ＠
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ｷ＠ ＠ ＠ ＠ ＰＬＲＧ＠ = ＰＮＰＴＮ＠ ｮｉｉ＠

＠ ＠ ＠ ＠ Ｚ＠

'" = ｯＬｾ［Ｌ＠ . 2 = 0,04 · r' = ＬＰＸＮ＠

＠ ＠ ｬｉｪＺＨ＠ ＠ ＠ ｬｉ＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ｬｉＮ＠ ＠ ＠ ＠ ］＠ 100 Q. ＠ ＠
ｷ＠ ＠ (11) Ｌ＠ Ｓ＠ 11 ＠ ＠ 100·Q. 
＠ ＠ (/1/) - Ｓ＠ 11 ＠ ＠ 20 Q, TpeTbSl ＠ (/V)-
Ｓ＠ 11 ｲ｣＠ Ｇ＠ 4 Q ＠ ＠ - ｓｬｬ＠ - ＠ ( V) - Ｓ＠ 1 ＠ ＠ .. 
＠ ＠ 0,8 Q. ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ Ｈ＠ ﾷ＠ ＠ ＠ ＠ ＠ .. 
Ｉ＠ ＠ 100 ＠ 10 = 1000 9, ＠ -10 · 20 = 200 Q ＠ ｬｬﾭ

＠ - 10 · 0,8 = 8 Q. ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ 0,1 Ｌ＠
＠ ＠ ＠ ＠ Ｚ＠ ＠ ＠ /1 ＠ ＠ Ｌ＠

＠ ＠ ＠ Ｌ＠ ＠ ＠ / = 0,1 mA, ＠ ＠

＠ 1 
＠ ｾ＠＠ ＠ 2 = ＰＬｾＵ＠ mA Ｈｾ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＩＮ＠ ＠ ＠ 11/ ＠ ＠ ＠ .. 
. 005 ' 

＠ ＠ ｰ｡ｾ･ｈ＠ 0,05 Ｌ＠ ＠ ＠ ＠ -'2- = 0,025 Ｎ＠

＠ ＠ 1 V ＠ ＠ 0,025 ＠ ＠ 0,0125 mA ＠ ＠ Ｌ＠

＠ 8 ｮｬｬｦ［ｴ＠ ｬｬＮ＠ (V) ＠ ＠ 0,0125 mA. ＱＱＰｑ＠

＠ ＠ ＠ ｉｉｾ＠ //1, /V ＠ V ＠ ＠ ＠ 1, ＠
l() ＠ ＠ 1000 Q. 

＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ｬ＠

ｵ＠ ＠ ＠ Ｎ＠

＠ ＠ 1 Ｑ ＺＺＮＮＮＮ［Ｚ＠ /lr(t = 0,0001.1000 = 0,1 V 
" ＠ Ｒ ］ＯＲ Ｈ］ＰＩｑｕｬ＠ .100=0,01 V 
" III ＠ ｾ＠ ＯｾＲ＠ = 0,00005 · 20 = 0,001 V 
Ｉ＠ IV Ｌｬ＠ = ＱＮｾＧｂ＠ = 0,000025. 4U = 0,0001 V 
,. V ＺＬ］ｉＺＬ＠ ... ］ＰＬＱＲＵＮＰＬＸ］ｴｬ＠ V 

\ 
\ 

＠ ＠ ＠ ＠ ＠ ＠ 1 Ｚ＠
1 ＠ · '0 + 1 ＠ .. Ｑ＠ = 1 ＠ · 1000 -t- 10 · 100 = 11 000 Ｎ＠

Ｎ＠ uenb ＠ ＠ ＠ ＠ ｩ＠

＠ ＠ / ＠ v. ＠ ｛Ｈｵ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ｒＬ＠ ＠ ｩ＠

＠ ｬｬｬｦ＠ Ｎ＠ ＠ Ｌ＠ ＠ ｕｬ＠ ＠

＠ ｾＬ＠ ＠ 1,01834 V, ＠ ＠ ｮＮ｛＠ 1 ﾭ
ｦｬ＠ ＠ ＠ 10, ＠ Ｎｬｬ＠ 1/- ＠ Ｂ＠ 1, ＠ 111-
Jia I(OH1ah:T 8, ＠ /V- ＠ ＠ 3 ＠ ＠ V- ＠ ＠ 4. 

＠ ＠ Ｎ｜Ｑ＠ ＠ ＠ ＠ ＠ ＠ ＠

(Hartlnann Ｎ＠ ｲｵＩ＠ [71]. [1 Ｎｮ＠ ＠ ＠ ＠ ＠

＠ Ｈ＠ ｊｉＩ＠ 1,1 V. 

ｾ＠ ＧＬ＠ ＠ ＠ ＨＡ＠ ＠ ｮ＠

＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ｾＬ＠ ｊ＠ ＠ ＠ ＠ ＠ Ｈｓｩｾｭ･ｮｳ＠

Ｎ＠ Halske) [38]. 1< Ｌ＠ ｲ＠ ＠ ＠ ＠ ＠ ｾｩｊ｡ｙｈ＠

ｴｊ＠



10 ＠ ＩＬＱ＠ 100012 ＬＬ＠ Ｌ＠ Ｌ＠ ｬｬ＠

Ｌ＠ ＠ Ｌ＠ ＠ ＠ ﾭ

Ｎ＠ ＠ ＠ ＠ Ｌ＠ ＠ Ｌ＠ ｋｏｈｔ｡ｋｔ｡ｾｈｉ＠

＠ 1000 Q Ｈ＠ ＩＬ＠ ＠ ＠ Ｌ＠ ＩＬ＠ ＠ ＠ ＠ Ｚ＠
＠ ＠ 810 Q, ･ｴ＠ ＠ ＠ 10 Q 

ＨＬ＠ Ｉ＠ ＠ ＠

＠ ｵｮ＠ 180 Ｎ＠ Ｍ

. ＠ ＠ ＠ ＠ Ｎ＠ 26. 
＠ ＠ ＠ Ｌ＠ ＠

＠ ＠ ﾭ

＠ ＠ ＠ ＠ ﾭ

＠ Ｌ＠ ＠ ＠

＠ Ｌ＠ ﾭ

＠ ＠ ＠ ＠ ＠

ＬＬＮ＠ ＠ ＠ ＠ Ｌ＠ ＠ -
＠ ＠ ＠ ＠

＠ ＠ ﾭ

＠ ＠ ＠ 1 ＠ ＠ 1000 
＠ 180 Q ＠ ＠ ｊｉ＠ Ｌ＠

＠ ＠ Ｌ＠ V/ ﾭ

＠ 1 ＠ Q. ＠ ＠ ｊＱＰ＠

＠ ＠ ＠ ﾭ

Ｌ＠ ＠ Ｌ＠ Ｎ＠

＠ ＠ ＠ Ｎ＠

＠ ＮＬ＠ ＠ ＠

＠ ＠ Ｌ＠ ＠

1,0184 V, Ｌ＠ ＠ ＠ V/ Ｍ
＠ ＠ ＠ 4, ＠ ＠

＠ ＠ ＠ Ｎ＠

＠ ＠ ＠

Ｎ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ﾷ＠

＠ 0,0001 Ｎ＠
＠ Ｌ＠ ＠

＠ ＠ ﾭ

Ｌ＠ ＠ ＠ Ｌ＠ ﾭ

＠ ＠ ＠ ＠ ｟＠

Ｌ＠ Ｌ＠ Ｌ＠ ＠ ＠
ｾ＠ ::. 

＠ ＠ ＠ Ｍ ｾＮ＠ ｾ＠

Ｌ＠ ｬ＠ ＠ ＠ 3 ＠ ｾ＠ \\/ 
＠ ＠ Ｌ＠ ..... ｾ＠ 410 ＭＬ＠ ｾ＠ ｾ＠ ｩｾ＠ ｾ＠
＠ ＠ ＠ Ｌ＠ ＬＭ

＠ V ＠ ＠ ｊｉ＠

＠
t::: 

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ Ｌ＠ ＠ Ｎ＠ ＠ ｵ＠

＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ Ｌ＠

＠ ＠ ＠ ＠ Ｚ＠ R1 -10XIOO, R2 -10XI0 ＠

ｒ ＠ - 10 ＠ 1 Q - ＠ ＠ ＠ Ｎ＠ ＠ k
1 

＠ ＠ ＠ Ｌ＠ ＠ Ｂ＠ ＠ ﾭ

＠ ＠ ＠ ｮｏｍ･ｵｾ･ｈ｢ｬ＠ ＠ ＠ ＠ ＮＮ＠ ＠

Ｗ＠



＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ k 2 ＠ ＠ ﾭ
Ｌ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ Ｚ＠ 7-8, 9-10 ＠ 11-12. ＠ Ｌ＠

＠ ＠ Ｌ＠ ＠ ＠ 1;2 V, ＠ ＠ Ｎ＠

Ｌ＠ ＠ ＠ ＠ Ｌ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ 1 J 2 V; ＠ 11-12 ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ｾ＠ 1000009 ＨＬ＠ ﾭ

ＢＬＱＰ＠ ＠ ＠ ＠ ＠ ＩＬ＠ ＠ ＠ ＠ ＠ ﾭ

＠ k2 - Ｌ＠ 1, 0,01 ＠ 0,001 ＠ ＠ Ｌ＠ ﾭ

＠ ＠ ＠ ＠ ＠ 12, ＠ 120 ＠ ＠ 1200 v. ＠
＠ ＠ ＠ ＠ ＠ (11.1000+10X 100+ 
+ 8000) Q ＠ ＠ ＠ Ｎ＠ ＠

＠ 8000 9 ＠ ＠ ＠ ＠ Ｎ＠ Ｍ｟＠

＠ Ｌ＠ k1 ＠ ＠ Ｎ＠ ＠ ＠ ﾭ

Ｇ＠ ＠ ＠ Ｌ＠ ｉｬ＠ ＠ ＠ ＠ .. 
＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠

＠ Ｇ＠ ＠ Ｌ＠ Ｌ＠

＠Ｎ＠ Ｌ＠ ＠ ＠ ｟＠ ＠ ＠ ＠

ｲ＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ Ｌ＠ ＠ ＠ ＠ ＠

＠ ＠ Ｌ＠ ＠ ＠ ｡ｮＮ＠ ＠ ＠

＠ Ｌ＠ Ｌ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠

＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ Ｌ＠ ＠ ＠ ＠ ｃｴｉ＠

＠ Ｎ＠ ＠ Ｎ＠ ＠ ＠ ＠ ｬｬＬＬ＠ ＠

＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ Ｌ＠ ＠ ＠

ＧＬ＠ ＠ ＠ ＠ Ｌ＠ ＠ ﾭ

＠ 0,001, Q ＠ ＠ ＠ ｨｬ＠ Ｌ＠

＠ ＠ ＠ 0,01 Q ＠ ＠ Ｎ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ﾭ

Ｌ＠ ＠ ＠ ＠ Ｌ＠ ＠ ｵ＠ ＠ ＠

＠ ＠ ｟＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠

＠ ＬＮ＠ ＠ ＠ Ｌ＠ ＠ ＠ ... 
＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ Ｌ＠ ＠ ＠ ｨ＠

＠ ＠ ＠ ＠ ＠ ＠ ＬＮﾷ＠

＠ ＠ Bhllue, ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ 0,1 Ｌ＠ ＠ ＠ ＠ ＠ Ｌ＠ ﾭ

＠ ＠ .1,2 V. ＠ Ｌ＠ ＠ ＠ ＠ ﾭ

＠ ＠ 1,2 V, ＠ ＠ ＠ Ｇ＠

ｒ＠ ＠ ＠ 0,2 mA. ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ﾷ＠

ｾ＠ ＠ ＠ Ｎ＠ ＠ ｊｒ＠

＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠

＠ ＠ ＠ Ｌ＠ ＬＬ＠ ＠ Ｌ＠ ＠ ＠
2-3 mA. 
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＠ ＠ ＠

＠ ＠ ＠ ＠ (J. Carpentier) 
＠ 1901 Ｎ＠ [1] ＠ ＠ ＠ ＠ ＠ ＠
＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠ ｵ＠

＠ ＠ ｮ＠ ＠ Ｍ＠ ＨＮ＠ 27). ＠ .. 
ｵ＠ ｮ＠ k ＠ ｮｮ＠ ＠ ＠ ＠

＠ R ＠ R' ＠ 10000 Q Ｎ＠ ＠ ＠ ＠
ｮｮ＠ k ＠ 1 0000 g ＠ ＠ ＠
＠ R, ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠
＠ 10000 Q" ＠ ＠ ＠ Ｎ＠ Rt ＠ ＮｾＸＮ＠ ﾭ
＠ ＠ R1 ＠ ｒ ＠ Ｚ＠ ＠ ＠ ＠ ＠ 1000 Q Ｎｊｬ＠
＠ ＠ R1 ＠ ＠ ＠ ＠ ＠ 10 Q ｬｬ＠ ＠ ＠ R,S. 
＠ ＠ ＠ ＠ Ｇ＠ ＠ ＠ ＠ KaTYluKa)J 

＠

＠

[/t 

＠

Ｎ＠ 27. ＠ ＠ ＠ ｵＮ＠

ｊｬＮ＠ R1 ＠ ＠ ＠ ＠ Ｒ Ｌ＠ ＠ 2000 Q, ＠ ＠ .. 
＠ ＠ ＠ Ｎｮ＠ ｒ ＠ - ＠ RJ, ＠ 20 Q. 

＠ R... ＠ 10 ＠ ＠ 200 Q Ｌ＠ ＠ ＠ RJ, - 10 ﾭ
＠ ＠ - 2 Q. ＠ Ｌ＠ ＠ Ｍ＠ ＠ ＠ ＠ R

1 
＠ ｒＺｾ＠

＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠
. Ｒ＠ 20 
＠ R1 = 9·1000 +-2- =10000 Q, ＠ ＠ ｒ ］ＹﾷＱＰ＠ +2 =100 Q • 

. ＠ ＠ ＠ ＠ ＠ ＠ ＠ R 
ＨＮｊｬ＠ R') + R1 + R;} = 10 ｯｯｾ＠ + 10000 + 100 = 20100 Q. ＠ ﾭ
＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＧＮＮ＠ ＠ ＠ r ＠ ＧＬ＠ ＠ ＠ ＠

Ｌ＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ h ＠ h' ＠
＠ R2 ＠ R4 ＠ ＠ ＠ ＠ ＠ Ｇ＠ ＠ ＠ R1 ＠ Rs. ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ h ＠Ｇ＠ ＠ ＠ ｮ＠ Ｌ＠ ＠ ＠ ＠ Ｎ＠ 27» Ｚ＠

Ｍ Ｌ＠ = ］＠ (Uh-Up) + ＨＭＬＩ＠ + (Uj-Ur) + ＨＮＨＭ Uq) + (Uq-Uh') 
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＠ n"!, n!) ｮ ＠ ＠ n, ＠ Ｌ＠ ＠ ＠ h ＠ ｽ＠

＠ D ＠ f, ＠ ＠ ＠ q ＠ ＠ q ＠ h' ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ /, Ｚ＠

1 
ｵｨＭｵ］ＲＰﾰＺｚｮＲ］ＱＰＰ＠ /n2; up-u/=1000Jn1; ｕｪＭｵ ］ＱＰＰＰＰＯ［＠

J 
ＮＬ＠ - U q = 10 ｬｮ ［＠ uq = Uh' = 22"" n4, = }n •. 

＠ Ｌ＠ ＠ ＠

u.r=(lOOOO+ 1000.n1 + 100.n2 + 10-ns+n,) 1. 

＠ ＠ ＠ ＠ ＠ ＠ ＠ 0,0001 Ｌ＠ ﾷ＠

1 + nl + n'j. + n!\ + n" v 
ＮＺ＠ = 10 100 1000 10000 · 

Ｌ＠ ｱ＠ Ｌ＠ Ｌ＠ ＠ ＠ ＠

＠ ｮ＠ k 

nl + n2 + ＠ + Ｔ＠ V 
＠ = 10 100 1000 10 000 • 

＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ｵ＠ ＠ ＠ ＠ 1) 1 V, ＠ ＠

＠ - 2, 1 v. ＠ BepxHet\ ＠ ＠ ＠ Ｌ＠

＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠ ﾭ

＠ Ｌ＠ ＠ ＠ ＠ l t 0183 V, ｊｬＢ＠

＠ k ＠ ＠ ＠ Ｌ＠ ＠ ＠ Ｇ＠ ＠ Ｌ＠

Ｚ＠ ＠ R1 -O; ＠ R'2.-1; ＠ ｒ ＭＸ＠ ＠ ＠ ｒＬＭＮ＠ ＠ ＠ ＠

＠ ＠ Ｇｵ＠ ＠ ＠ ＠ Ｌ＠ Ｎ＠ Ｎ＠ 0,1 Ｎ＠
＠ ＠ ＠ ＠ ＠ ｵＬ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ﾭ

Ｎ＠ ＠ ｵ＠ ＠ ＠ ﾭ

＠ ＠ ＠ Ｎ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ﾭ

＠ k ＠ ＠ . Ｌ＠ ＠ ＠ ﾭ

＠ ＠ Ｎ＠ ｕ＠ ＠ ＠ ＠ ＠ ＠

ＧＮ＠ ＠ ＠ r ＠ ＧＬ＠ ＠ ＠ ＠ ﾭ

＠ EN - ＠ ｛＠ ＠ ＠ ＠ Ｎ＠ ＠ ﾭ

＠ ＠ ｾ＠ ＠ 2,1 V ＠ ＠ ＠

＠ ＠ Ｎ＠ ＠ ＠ ＠ -1000 Q, 2000 Q, 

700U Q, 20000 Ｌ＠ 70000 Q ＠ 200000 Ｎ＠ ＠ Ｎ＠ ＠ ＠ ｵﾭ

＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠

＠ ＠ Ｑ＠ Q, ＠ ＠ ＠ ＠

＠ Ｚ＠

(1000 + ＲＨＩ＠ + 7000 + 20000 + 70 000 + 200 000) .2,) _ 300 000-2,1 _ 630 V 
1000 - 1000 - • 

ｊｉｮ＠ ＠ ＠ ＠ ＠ ＠ KpblIllKe 

Ｎ＠

＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠ ＩＬＱ＠

＠ o,01°io ＠ ＠ ＠ ＠ 1 V. ＠ ＠ Ｌ＠ ＠ ﾭ

＠ ＠ ＠ 11ltTOK ＠ ＠ ｵ＠ ｬＢ＠ ＠
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Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ .. 
Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠
Ｎ＠ ＠ - ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＬＮ＠
＠ ＠ Ｎ＠

＠ ＠ ＠ ｟ﾷ＠

(Cambridge Vernier ｴｴｩｭｴｲＩ＠

＠ ＠ ｵＬ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠
ｵ＠ ＠ ＠ ＨＩ＠ ＱＧＭＮ＠

＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠ ＬＮ＠
＠ 17 ＠ ＠ 100 Q ＠ ＠ ＠ ＠ Ｌ＠ Ｘ＠

11 ＠ ＠ 1 ＠ Q. ＠ ＠ ＠ ＠ ＠
＠ ＠ Ｍ

＠ ＠ ＠ 11 ﾭ

＠ ＠ 2 Q, 2 ＠ ﾭ

ｔｏｐｏｏｾ＠ ＠ ＠ Ｌ＠ ＧＸ＠

＠ ＠ ﾭ

＠ 0,4 9. Ｌ＠

＠ ＠

＠ Ｈｵ＠ ＠ ﾭ

＠ ＠ ＠ ＩＩ＠ ﾭ

Ｌ＠ ＠ ＠ ＠

＠ Ｚ＠

＠ + +
2.10 

10·17 9·10 ＭＭ＠ = 18009. 

ｦｬ＠ ＠ ＠ Ｌ＠ ﾭ

＠ 1 mA, Ｂ＠ ＠
＠ ｵ＠ 1,8 v. 

＠ ＠ Ｍ Ｎ＠ 28. ＠ ＠ ＠
＠ 17 ＠ ＠ Ｂ＠ ＭＮ＠

ｬｉ＠ ＠ ＠ ＠ ＠

KOHTal{TOB ＨＮ＠ ＠ Ｌ＠ Ｎ＠ 28), ＠ ＠ ﾭ

＠ ［＠ ＠ ｵ＠ ＠ ＠ Ｎ＠ ＠ ＠ .. 
Ｎ＠ ＠ ＠ Ｌ＠ ＠ ＠

＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ ﾭ

＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠

＠ ＠ ＠ Ｂ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠

＠ ＠ ｵ＠ ＠ Ｌ＠ ＠ Ｎ＠ ＠ ﾭ

＠ ＠ ＠ ＠ Ｈ＠ Ｉ＠ ｊＨ＠ ＠ .. 
＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

Ｌ＠ ＠ 1,0 183 V, ＠ ＠ ＮＬ＠ Ｎ＠

＠ 1018,3 Q.' ＠ ＠ ｵ＠ ＠ ﾭ

＠ ＠ ＠ ＠ npoBepKi ＠ ＠ ｵﾭ

Ｎ＠ Ｇ｡ｊｉ＠ ＠ ＠ Ｉ＠ ＠ ﾷ＠

＠ ＠ ＠ ＠ Ｎ＠ ＠
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i 
＠ ＠ HaKOpOTI<O. ＠ ｮＱｩｮ＠ ｊｬＬＧ＠ , 
ＸｊＱ＠ ＠ ＠ ｮ＠ ＠ ＠ ｵ＠ Ｌ＠ : 
＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

ｩ＠ ｮＮ＠

＠ ＠ Ｌ＠ ＠ ＠ ＠ ｵ＠ ＠ ＠ ＠ Ｌ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ 0,1 V Ｈ＠ ﾭ

＠ ＠ ＠ 1 ＢＩＬ＠ ＠ ｮ＠ ＠ ＠ 0,01 V, ﾭ
＠ - 0,001 V ＠ ＠ - 0,0001 V, ＠ ＠ ｃｒ＠

＠ Ｌ＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ ﾭ

Ｇ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ｾ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ Ｎ＠ ﾷ＠ ｲﾷ＠ ｮ＠ ＠ ＠ ＠ ＠ ﾭ

ｩＱ＠ ＠ ＠ ｮ＠ 1 018, 3 Q Ｉ＠ ＠ ＠

ｾ＠ ＠ Ｌ＠ ＠ ＠ ＠ lU18,2 ＠ 1018,6 Ｎ＠
＠ ＠ ＠ ＠ ＠ ＠ ｵ＠ ＠ ﾭ

Ｎ＠ ﾷ＠ Ｈ＠ ＠ Ｌ＠ ＠ .. ＠ 1), ＠

＠ ＠ ＠ ＠ 10 Ｌ＠ ＠ .. Ｎ＠ ＠ 0,18 000 Q. . 

＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ﾭ

ｮｮ＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

Ｌ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ｊｊ＠

(Tlns1ey Ｎ＠ Ｉ＠

＠ ＠ ｵ＠ ＠ ＠ ＠ ＠ ＠ .. 
ｮＮ＠ ＠ ＠ ｨ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ｮＬﾭ

＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠

ｵ＠ ＠ ＠ ＠ Ｌ＠ ＠ 2() ＠

＠ 10 Q Ｌ＠ ＠ ＠ ＠ Ｌ＠ ＠

100 ＠ ＠ 0,001 Q Ｎ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ 20 Q, ＠ ＠ 100 KaTYlueK ＠ 0,2 ＠ Ｎ＠ ＠ ＠

＠ ＠ 1 = 0,01 Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ .. 
＠ ＠ Ｑ＠ == 10,0·0,01 = 0,1 V, ＠ Ｂ＠ ＠ ＠ Ｒ＠ = 

001 
］ＭＭｲﾷ ＬＲ］ＬＰＱ＠ v ＠ ＠ ＠ ｊ＼＠ ＠ us =0,01.0,001= 

= 0,00001 v. 
＠ ＠ ｨｵ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ Ｎ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠

ｉＺ＠ ＠ Ｌ＠ ＠ ｮ＠ ＠ ｵ＠ ﾭ

＠ ＠ 190,1 Q ＠ ＠ ｾ＠ 1,901 Q. ＠ ＠

＠ ＠ ＠ ＠ ＠ 1 ＠ ＠ ｵ＠ ｮＮ＠

＠ ＠ ＠ ｮ＠ ｮ＠ ＠ ＠ ＠ ﾭ

＠ Ａ＠ ＠ ＠ ｾ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ｲｯ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ｮＮ＠
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＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠ 29. 
＠ ＠ ＠ ｊｬ＠ ＠ ＠ ＠

KOHTaKTOB t ＠ ＠ ＠ ＠ ＠ ＠ ＠ ｉ＠

Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ
ＬＮｾ＠ ＠ ＠ ｾ＠ ＠ ＠ ＠ ＠ ＠

Ｎ＠ ＠ Toro, ＠ ＠ ＠ Ｎ＠ ＠
＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ｾ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠
Ｎ＠ " 

＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠

Ｂｬ＠ ＠ ＠ ＠ (Leeds Ｎ＠ Northrup) [93] ＠ ＠ ＠
＠ ＠ Ｎ＠ Ero ＠ ＠ ＠
＠ ＠ Ｌ＠ ＠ 12 Ｌ＠ Ｎ＠ Ｎ＠ ＠ 3,048 ＭＮ＠
＠ ＠ ｵ＠ ＠ ｵ＠ ＠ ＠ ＠ ＠ ＠ .. 
＠ Ｍ＠ ＠ ＠

＠ AD ＨＮ＠ 30), ＠ ＠ 8, 

Ｎ＠ 29. ＠ ＠ ＠
Ｎ＠

Ｎ＠ 30. ＠ ＠ ＡｴＨ＠

＠ ＠ ｴ＠ ＠ Ｎ＠

15 ＠ ＠ 5 g Ｎ＠ ＠ ＠ ＠ Ｎﾭ

＠ ＠ DB, ＠ ＠ 5,5 Q, ＠ ＠

＠ ｵＮ＠ ＠ ＠ ＠ ＠ ＠ .. 
Ｌ＠ ＠ Ｇ＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠

＠ ＠ ＠ ＠ ＠ - ＠ Ｌ＠ ＠ ＠ ﾭ

＠ Ｎ＠ ＠ ＠ Ｎ＠ ＠ ＠ 1100 ＠ ＠ ＠

＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠

ｵ＠ ｵ＠ ＠ 80,5 Q. ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ Ｎ＠ ＠ ＠ ＠ ｮＬＮＮ＠

＠ ＠ Ｈ＠ ＠ k) ＠ ＠ Ｈｵ＠ ＠ Ｉ＠ ＠

Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ AD, 
＠ ＠ - ＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠

= 0,14 Q. Ｌ＠ ＠ ＠ ＠ ＠ ﾭ

Ｌ＠ ＠ ＠ ＠ ＠ 50)83 ＠ 50,97 Qt ＠ ＠

＠ ＠ ＠ ＠ ＠ 1)0166 ＠ 1,0194 V. 
＠ Ｌ＠ ＠ ＠ ＠ ＠ ｾ＠

＠ ｽＲ＠ Ｎ＠ ｬ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠
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＠ ＠ AD ＠ 5 ＠ 0,02 = 0,1 V, ＠ ＠ ＠ ＠

＠ ＠ DB ＠ 5J 5.0t 02===0,11 v. ＠ ﾭ

Ｌ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠

＠ ﾰｩｾｬ］ｏＮｏｬ＠ V ＠ ＠ 0,01 ＭＬｬ＠ v. ＠ Ｉ＠

＠ ＠ ＠ ＠ ＠ ＠

＠ 15-0,1+0,11=1,61 V, ＠ ＠ ＠ ＠ Ｑ＠ ﾭ

＠ Ｌ＠ Ｎ＠ Ｎ＠ 0,01°10' Ｑ Ｑ ＠ ＠ ＠ ＠ 1. V. 
＠ ＠ ＠ ＠ Ｌ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ［＠ ＠ ＠ ＠

＠ ＠ ＠ 10 Ｎ＠
＠ ﾷＭ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ - ＠ ＠ ［＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ Ｎ＠ ｦｬ＠ ＠ ＠

Ｎ＠ 31. ＠ ＠ ＱＧ＠ ＠

Ｑｬ＠ ＠ Ｌ＠ ＠ Ｎ＠

＠ ＠

＠ ＠ ＠

＠ Ｎ＠ ＠ ﾭ

＠ ＠ ＠ ﾭ

ＸＬ＠ ＠ ＠

＠ ＠ ＠ ﾭ

＠ Ｌ＠ ＠ ﾭ

＠ ＠ ﾭ

Ｎ＠ ＠ ＠ ﾭ

＠ ＠ ＠

＠ ＠ ＠

＠ ＠＠ ﾭ

＠ rapaHTHpoBaHa. 
Ｌ＠ ＠

Ｌ＠ ＠ ＠ ＠

＠ ＠ Ｈ＠ ＠ ＠ Ｉ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＨＩ＠ ＠ ﾭ

＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠ ＾＠ ﾭ

＠ ＠ ＠ ＠ ｾ＠ ＠ ＠

Ｌ＠ ＠ ＠ ＠ ＠ Ｌｮ＠ ｉｦ＠ ｬｦﾭ

Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠ 31. 

＠ ＠ ＠ Ｂ＠ ＠ ＢＶＦ＠

＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ (Bobier Ｎ＠

Ｎ＠ Bryan) [7], ＠ Ｌ＠ ＠ ＠ ＠ ﾭ

＠ Ｌ＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠ ｵＮ＠

＠ ＠ ＠ ＠ ＠ ＠ Ｚ＠ SS', ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｈ＠ ＠

Ｎ＠ 32) ＠ Ｇ＠ ＠ ＠ ｉＨ＠ Ｎ＠ ＠ ＠ SS' 
＠ ＠ ＠ ＠ Ｎ＠ Ｌ＠ ＠ ＠

＠ ＧＬ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ｬ＠ ＠

＠ ＠ ＬＡ＠ ＠ ＠ ＠ ＠ ＠ ＠ SS', ＠ ＠

ｬＺｊ＠ 0,1 ＠ Ｎ＠ ＠ ＠ ｬｵＭ＠ ＠ ＠ ＠ ＠ ＠ ｮＮＬ＠

＠ ＠ ＠ ＧＬ＠ ＠ 219,98 Q, ＠ Ｎ＠ ＠
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ｷ＠ ＠ ｵ＠ ＠ 24,442 Q, ＠ ＠

1/9 ＠ ＠ Ｌ＠ ＱｬＰｳ＠ ＠ ＠ ﾭ
ｩＧ＠ ＠ ＠ Ｌ＠ ＠ 0,9 ﾭ
＠ ＠ Ｌ＠ Ｎ＠ Ｎ＠ 197,982 Q, ＠ ＠ ｉｉ＠ ｉＮ＠
Ｎ＠ ｕ＠ SS' ＠ ＠ Ｌ＠ ＠ ｾ＠ ﾭ

＠ 101,80 9, ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ 9 ﾭ

＠ ＠ 0,01 Q ［＠ ＠ Ｌ＠ ＠ ﾭ

＠ ＠ SS' Ｎ＠ 101,89 Q. ＠ ＠ Ｂ＠ ･ｋ｡ｲ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

.- J: 
kJf1 

＠

Ｎ＠ 32. ＠ ＠ ＠ ＠ ＧＮ＠

• ＠ r 

＠ ＠ Ｎ＠ Ｎ＠ ＠ ＠ ﾷ＠

＠ ＠ ＠ ＠ ＠ ＠ (0,1 ＲＩＬ＠ ﾭ

＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ｮ＠ SS' ＠
＠ ＠ ＠ ＠ 0,01 Ｎ＠ ＠ ＠ ＠ ＠

ｴ＠ ＠ Ｚ＠ ＠ Ｌ＠ ＠ ＠ 21 ＠
＠ 1 ＠ Q ＠ ＠ ＠ Ｌ＠ ＠ 1 ＠ ＠ ﾭ

＠ 1 Q Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＨＮﾻ＠ ＠ KOTOPbfM ＠ Ｌ＠

＠ ＠ ＠ Ｎ＠ ｩ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｎｲｴﾭ

＠ Ｎ＠ ＠ KaTYluKa ＠ ｊ＼＠ ＠ ＠ ＠

i'OKe 0,01 ＠ ＠ ＠ ｵ＠ 0,01 v. ＠ ＩｬＨ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ 0,001 V, ｵ＠ ＠

4:) 



r +Rl 
＠ ＠ ＠ ＧＲ＠ = 110 J ＠ Ｑ＠ - ＠ ＠ ＠

＠ ＠ Ｈ＠ ＠ ＠ lQ) ＠ R- ＠ ＠ ﾭ

＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠

＠ ＠ Ｇ＠ ＠ ＠ ＠ Ｒ＠ = 10, ＠ ＠

Bcero ＠ ＠ R = 1 ﾷ＠ Ｒ＠ - Ｑ＠ = 100 -1 = 99Q. ＠ ＠

＠ ＠ 9 ＠ ＠ 10 Q ＠ ＠ ＠ ＬＮ＠

＠ 9 Q. ＠ Ｌ＠ ＠ ＠ ＠

＠ Ｌ＠ ＠ ＠ Ｎ＠ ＠ ＠

ｵ｛＠ ＠ D ＠ 10Q. ＠ ＠ ＠ ＠ 9 KaTYlueK, ＠
＠ ＠ ＠ ＠ -' ＠ ＠ ＠ 9890Q 
＠ ＠ ＠ ＠ ＨＮ＠ ＠ ＩＬ＠ ＠ ﾭ

＠ ＠ ＠ 10 Q ＠ ＠ ＠ 10 ｸ＠ ＠ ﾭ

＠ 1 Q Ｎ＠ ＠ ＠ ＠ D ＠ ＠

＠ Ｉ＠ ＠ ＠ ＠ ＠ - Ｎ＠ ＠ ＠ ＠

ｵ＠ ＠ ＠ ＠ ｉ＠ Ｌ＠ ﾭ

＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ D ＠ ＠ ＠ ＠ .. 
＠ Ｎ＠

｛ｬ＠ ＠ ＠ ｵ＠ ＠ 2,1 V ＠ Ｌ＠

＠ ＠ ＠ ｬＬ＠ ＠ O,21V ＠ ＠ ＠ ＠ Ｌ＠ 1, ﾭ
Ｇ＠ ＠ 10 fL V ＠ ＠ ＠ ＠ ＠ 1 fJ. V ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ Ｂﾷ＠

( ＩＮ＠
＠ ｵ＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ Ｂ＠ ＠ Ｌ＠ Ｌ＠ ﾭ

＠ ＠ ｟＠

＠ ＠ ＠ ＠ ＠ ｵ＠ ＠ ｵﾭ

Ｎ＠

＠ V 

｛Ｌ＠ ＠ ＠ ＠ ﾷ＠

＠ ＠ ＠

＠ ＠

＠ ＠ ＠ ｱｵ＠ ＠ ＠ ＠

＠ ＠ ｮＮ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠

＠ ＠ ｉｉＮ＠ ＠ ＠ Ｚ＠

Ｉ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠

＠ Ｎ＠ Ｌ＠ ＠ ＠

＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠

Ｉ＠ ＠ ＠ ＠ ＠ ＠ ｾｵ＠ ﾭ

＠ ＠ ＠ ＠ ＠ Ｎ＠

I-i R" 
1 ＠＠ ＠ ＠ ＮＺ＠ --.- = ,. 

1 ﾷ＠

· i 1 ＠ ＠ ＠ ＠ - ＠ ＠ ｉＨＧ［＠ 110, ＠ ＠ ＠

] ＠ • 1" ＠ • • + R) r 1 + ｉｾ＠= L''!., ＠ J'l = ! Ir2 = l Ｈ Ｑ＠ ＬＺ＠ '2 = - 10 . 
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＠ 1- ＠ ＠

＠ Jrl = 



Ｉ＠ ＠ ＠ ｾ･ｰ･ｘｏｈｏｏ＠ ＠ Ｎ＠
Ｉ＠ ＠ ＠ ＠ ＠ ｲ＠ ＠

＠ Ｌ＠ ＠ ＠ ＠ ＠

Ｌ＠ ＠ ＠ ＠ .. 
ｵ＠ ｵ＠ ＠ ＠ ＠ ﾭ

＠ Ｌ＠ ＠ ＠ ＠ ＠ Ｈｵ＠ ＠ ＠ ﾭ

ｵ＠ Ｉ＠ ＠ ＠ ＠ ＠ ＠ Ｚ＠ ﾭ

＠ ＠ ＠ ＠ Ｉ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠
＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠

ero ＠ ＠ ＠ ＠ ＠ ＮＧ＠

＠ ＠ ＠ Ｂ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ［＠ ｾ＠
＠ ＠ Ｌ＠ ＠ ＨＮ＠ Hausrath) [72} 
Ｎ＠ . ＠ ＠ ＠

＠ ＠ Ｌ＠ Ｌ＠ ＠ ＠

＠ ＠ ＠ 1 ｟＠ ｬｾ＠ ... ｾＬｾｾｾ＠ ... ｾＮＴＧ＠ ｾ＠ •• ｾ＠ D 

＠ ＠ ＠ ＠ ＠ ＠

Ｎ＠ ＠ ＠ ＠

＠ Ｎ＠ 33. ＠ ＠ ＠ ＠

＠ ＠ ﾭ

ｏｏｑ＠ Ｌ＠ ＠ ＠ ﾭ

Q _ .... -. •• VO" •• ＬｰＬｦＮｾＮＬＮ＠ Ｇ｜Ｇ｟ｾ＠ •• ＮＭＮＮＧｾＢＢｾＭ

＠ 0.1 0.2 ｝＠ ｯＮｾ＠ 0.1 ｾ＠ 0.1 Q, Ｇ＠ ＧＬ＠ 0'-

＠ Ｌ＠ Ｍ Ｎ＠ 33. ＠ ｣ｸ･ｾＱ｡＠ raycpaTJ. 

＠ Ｓ＠ ＠ Ｍ

Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ Ｇ＠ ＠ ＠ ＠ ｊｉｾＬ＠ ﾭ

＠ Ｌ＠ ＠ ＠ Ｎ＠ ＠ ＠ Ｇ＠ ＠＠ ＠ ﾭ

Ｎ＠ ＠ Ｂ＠ ＠ Ｇ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ 1 Q. ＠ ＭＬ＠

＠ ＠ Ｉ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ Ｈ＠ ＠ Ｇ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｉ［＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ 1 Ｎ＠ ＠

＠ ＠ ＠ ＠ ＠ Ｂｵ＠ ＠ ＠ ＠

＠ ｮ＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠ ﾭ

＠ Ｎ＠ ＠ 1,0 ＠ ＠ ＠ Ｌ＠ YKasaHHoM ＠ Ｎ＠ 33, 
＠ ＠ ＠ ＠ 1 = 0,41\, ＠ ＠ ＠ - /2 = ＰＬＶＮ＠ ﾭ

＠ ＠ 1,0 Q ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ｬｉ＠

＠ ＠ ＠ u - ＠ Ｈ＠ ＠ ＠ 1,0 ＩＮ＠ ＠ ﾭ

Ｌ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ u"- ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠

＠ ＠ 1,0 ＠ ＠ 0,1 V Ｈ＠ 0,1 V), ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ｵ＠ ＠ ＠

＠ ＠ ＱＨＰｈｔ｡ｋｔｾｂＮ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ｴ Ｌ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ｄＮ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ｵ＠ Ｚ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠

4'1 



Ｌ＠ ＠ ｮｮＮ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ｊＱｾ･＠ ＠ ＠ ＠ Ｚ＠ ＠ 1,0 Q ＠ ＠ 0,1 Q. 

＠ ＠ ＠ ＠ ＠ ｮＬ＠ ＠ .. 
＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ k ＠ k.' ＠ Ｂ＠ ｮ＠ ･ｬ＠

Ｎ＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠ .. 
＠ Ｎ＠

＠ Ｎ＠ 34 Ｘ＠ ＠ ＠ ｵ＠ Ｎ＠ Ｍ

＠ ｮ＠ ＠ ＠ ＠ ＠ ｬ＠ ＠ ＬＮ＠

＠ ＠ Toro, ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

Ｇ＠ ＠ R1 ＠ R2 ＠ Ｌ＠ ＠ ＠

＠ ｮＮ＠ ＠ 0,1 ＠ ＠ J(eBOMY. ｮ＠ ＠

Ｎ＠ ＠ ＠ Ｌ＠ ＠ ﾷ＠ ＠ ＡＩ＠

+ 
Ｋ＠

Ｌ＠

Ii 
Ij 
r 

-)( 

Ｎ＠ 34. ＠ ＠ ＠ Ｎ＠

0,005 Q. ＠ ＠ Ｌ＠ ＠ ＠ ｮ＠ ＠ k 
＠ ＠ ＠ ＠ ＠ ＠ Ｒ＠ ＠ ｬ＠ ＠ Ｎ＠ ＠

＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ .. 
Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ Ｑ Ｌ＠ Ｒ＠ ＠ ｲ ＠ ＠ 0 .. 2 mA, 2 ＠ ＠ 20 Ｎ＠ ＠ k1 ＠ kt'. 
＠ ＠ ＠ ＠ k2 ＠ k2

1

, ＠ ＠ Ｎ＠ ｦｬ＠ ＠ k 1 ＠

k2. Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＺＩ＠ ＠ ＠ ＠ k. 
＠ ＠ Ｌ＠ ＠ ＠ ｬ＠ ＠ ｬ＠ -- Ｒ＠ ＠ ｾ＠

＠ ｮ＠ ﾷＮ＠

＠ ＠ ＠

＠ ＨＮ＠ Diesselhorst) [25} ｬｓｮ＠ Ｌ＠ ｉ＠

＠ ＠ Ｌ＠ Ｂ＠ ＠ ＠ Ｈｻ＠

ｮ＠ ｊｉ＠ ＠ ＠ ＱｩＲＡｴｴ＠ ＠

＠ .. ＠ ＠ ＠ ｬ＠ ｮ＠ ＠ Ｌ＠ ＠ ﾭ

＠ ＠ ＠ (15 ＠ 20») ｮ＠ ＠ ＠

＠ ＠ ＠ I ＨＮ＠ 35) ＠ ＠ ＠ 1 ＠ ＠ ﾭ

Ｌ＠ ＠ ＠ 10 paCrlOnOif{eHHblM ＠ Kpyry ｋｏｈｔ｡ｋｔｈｨｦｾ＠
Ｎ＠ ＠ ｮ＠ ＠ ＠ ＠ ＠ ＠ 9. ＠ ＵＱ＠

＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ - ＠ ＠ ＠ ＠ ＠ ... 
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＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｚ＠ ＠

＠ ＠ ＠ ＠ q ＠ 1 Ｎ＠ ＠ ... 
＠ ＠ ＠ ＠ ＠ ＠ ＠ 9 Ｌ＠ ＠ ＠

＠ Ｌ＠ ＠ ＠ ＠ ＠ ｬ＠ ＭＢＲ＠ Ｎ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ｬ＼Ｍ＠ ＠ Ｈ＠ ＠ ＠ Ｉ＠ ＠

＠ ＠ ＠ ＠ ｵ＠ ＠ ＠ ＠ (1 ＠ - Ｉ＠ Ｎ＠

＠ Ｍ ＠ ＠ ＠ Ｎ＠ ＠ ＠

Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠
＠ ＠ ＠ Ｚ＠

R = ＮﾷＨＱＰＭＩ＠ ｟］ ＨＱＰＭＩ＠
＠ ｛＠ + (1 ＠ - Ｉ｝＠ r 10 r, 

＠ ＠ ＠ ＠ ＠ ＠

＠ Ｚ＠ I ----..( 
ＨＱＰＭＩ＠

/R ］ＭＭＭＭﾷﾷＯ＠
＠ 10 ' 

＠ /- ＠ ＠ ＠ ＠ ｵＮ＠

＠ ＠ ＠ J" ＠ ＠ Ｍ

t - J 

-! 

＠ (1 ＠ - Ｉ＠ Ｌ＠ ＠ ＠ ＠ ＠ Ｍ Ｎ＠ 35. ＠ ＠
＠ ＠ 0-9 ＠ Ｚ＠ Ｎ＠

fl= /Rr ］ＮＨＱＰＭＩ＠ ｬ］Ｍｾｬ＠
(10 - Ｉ＠ ＠ 10 (10 - Ｉ＠ r 10 ｾ＠

＠ ＱｃＧＰ＠ ＠ ＠ ＠ ＨＱ＠ - ｐｾＩ＠

＠

ux=Yorl. 

＠ ＠ ＠ 1 ＠ ＠ ＠ ＠ ＠ Ｌ＠

Uz ＠ ＠ ＠ ＠ ＠ ＠ 0,9 Ｍ＠ Ｎ＠ ＠ .. 
＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ｮﾭ

＠ Rx ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ Rr, ==- ＵＯＲ＠ g Ｇ＠ ＠ ＠ ＠ ＠ = 5 ＠ Ro = ＠ Ｎ＠ = Ｎ＠
＠ ＠ = 1 ＠ 9, Rg = R1 Ｌ＠ ＠ ＠ R2 = Rs ＠ Ｎ＠ ＮＬ＠ ＠

＠ ＠ ＠ ＠ ＠ = 5 Ｎ＠ ＠ ＠ ＠

＠ Ｌ＠ ＠ ＠ ＠ ｋｏｾｔ｡ｋｔｏｂ＠ ＠ ﾭ

＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ R .. on 

＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ R5 = 2,5 Ｎ＠ ＠ ＠ .. ＠ ＠ ＠ Ｚ＠

- '. ｸＨｬｏＭＩ＠ . 
R==R .. Ｋｒ ］ＲＬＵ＠ Q, ＠ Rx= 10 ＭＬ＠

＠

R - ｛ＲＮｾ｟ｘＨＱＰＭｘＩ｝＠ ｟ＲＮｾＮ｟ＨｩＭＩ＠
＠ - rv 1 ＠ r - 1 ＠ 1 ＠ • 

＠ Ｚ＠

＠ ］＠

］ｬ＠

］Ｒ＠

］＠

］Ｔ＠

］Ｕ＠

＠ 9 
＠ 8 
＠ 7 
＠ 6 

- ｒ＠ = ＲＬＵ＠

- ｒ ＠ = ＱＬＶ＠

- RJton = ＬＹ＠

- RAon ］ＬＴ＠

- ｒ＠ =O,lr 
- ｒＮ ＠ =0 



＠ ＠ Ｎ＠ ＡＺ＠ ＠ BtlYTpeHHeMY ＠ (5 - 4) = O.lr
t 

(4-3) ］ＰＬＳＬ＠ (3-2) = ＬＵＮ＠ (2 -' 1) = ＰＬＷＬ＠ (1- Ｉ＠ = ＬＹＮ＠
＠ ＠ ＠ ＠ ＠ ＠ ＠ ＢＡＢ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｇｩ＠ Ｌ＠ ＠ ... 

Ｌ＠ ＠ ＠ ＠ Ｎ＠ ＠ Ｌ＠ ＠ ＠ ＠ cXeMt 

raycpaTa, ＠ ＩｬＧ＠ ＠ ＠ ＠ ＠ Ｎ＠

Ｌ＠ ＠ ＠ ＠ uenb ＠ ＠ ＠ ＠ ＩＨ＠

Ｎ＠

＠ BToporo ＠ ＠

＠ ＠ ＠ [73] ＠ ＠ ＠ ＠ ＨＩ＠

＠ Ｌ＠ ＠ ＠ ＠ ｵ＠ ｮＮＮ＠

＠ ＠ ＠ ＠ ＠ ＠ (10 ＠ 0,005 Q); 
＠ ＠ ＠ ＠ ＠ ＠ ＠ ＨＮ＠ 36). ｉＧＮ＠

ＮＬｲ＠

＠ ＠ ＠ ﾭ

＠ ＠ (/) ＠ ﾭ

＠ ＠ ＠ 10 Q, 

＠ ＠ ＠ ･ｋ｡ｊｉ＠

(/1) -1 Q. ＠ Ｎ＠ ... 
＠ ＠ ＠ Ｑ＠

＠ Ｈ＠ ＠ ＠ Ｉ＠ ＠

100 Q ＠ ＠ ＠ ＠

＠ - Ｌ＠ ＠ 1,0 Ｉ＠ ＠ Ｏ＠ Ｎ＠

＠ ＠ ＠ ＰＩＰＱＮ＠

Ｎ＠ 36. ＠ ＠ ＠ ＠ ＠

Ｎ＠ ｬｬ＠ ＠ ＠ ｬ＠

＠ P'J ＠ ＠ 1 ＠ 1/. Ｇ＠

Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ " ＠ ＠ ＠ ＠ ＠ ＠ ＠ k ＠ ｽｦＨ＠ ｬ＠

＠ ＠ ＠ ＠ ＠ ＠ k ＠ ＠ P'Jt ＠ ＠

＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ Ｌ＠ ＠ 0,05 Q, ＬＬＧ＠

ｷ＠ ｾ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾷ＠

＠ ＠ Ｌ＠ ＠ ＠ 1 ＠ ＠ Ａ＠ 005· 1 v. ＠ ＠ ＠ ｬｬ＠

＠ ＠ 0,02 Ｌ＠ ｒ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ R-N. ＠ ＠ ＠ ＠ ｽ､Ｇ＠ ｵ＠

＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ﾭ

＠ ＠ ＠ ＠ ＨＮ＠ ＠ 1). ｬＱ＠ ｲｲ＠ X1 -

＠ 1 Ｌ＠ Ｒ Ｍ＠ 1/ ＠ ＠ Ｍ＠ /// Ｌ＠ ＠ ＠

＠ ＠ Ｎ＠

＠ = ｬｾ｢ｻｘｾｾｏ＠ + ｏＬＰＵＫｘ ｢ ＮｏＬＰＰＵＭＰＬＵ＠ (10 Ｍ Ｉ＠ - ＺｾＮＱｽ＠ = 

1 (
X.IO+ Ｒ＠ ) ) = ｮ＠ 10- ＰＬｬＮ Ｍ Ｑ ﾷｬ＠ ］ｏｊ ＰＱ Ｈｸ Ｑ ＫｏＬｏｬｸ ｳ ＭＰﾷＬＱＮＬＡ＠ = 

= 0,01 Ｑ ＭＬＰＰＱ＠ Ｒ＠ + 0,0001 Ｍ

＠ ＠ ＠ ＠ ＠ ＠ ｮ･ｋ｡｢ｬＩｴﾷ＠

＠ ＠ Ｌ＠ ＠ ＠ ＠ Ｍ
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＠ ＠ ＠ Ｌ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ｊＧ＠ ＠ ｵ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠ Ｌ＠

＠ ＠ ＠ ＠ ＠ Ｈ＠ Ｉ＠ ＠ ＠ ﾭ

Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ Ｎ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠

＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ Ｈ＠ ﾭ

＠ ｵｮ＠ ＠ ＠ ＠ ＠ k ＠ k' ＠ Ｌ＠ ＠

＠ Ｉ＠ ＠ ＠ 1 °10) Ｌ＠ ＠ ＠ ＠ ｾﾭ

＠ ＠ ＠ IHaKa, ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ (+ 0,0001%)" 

ＱＰ＠ ＠ ｊｉｾ＠

＠ ＠ ＠ ＠ Ｌ＠ ＠ ｾ＠ ＠ ＠ ｮ＠

ｮＬ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｙ＠

ＨＮ＠ ＠ 1), ＠ ＠ ＠ ｵ＠ Ｎ＠

＠ ＠ ｮｾｵ＠ Ｎ＠ ＠ ＠ cxe)le ＠ [25) 
ＨＮ＠ 37) ＠ ＠

ｵ＠ ＸＭ __ ｾｾｾｾＭｑＧｾ＾ＭｾｾＴＭ＼ｊｲＭＭｾＭｄ＠
Ｌ＠ ＠ Ｌ＠ ＠ I<OTOPblM ---1 
ｮ＠ ﾭ

＠ Ｎ＠ ＠ ﾭ

Ｎ＠ ｾ＠ Ｍ＠ Ｂ＠

＠ ＠ Ｍ

＠ ｾ＠ ＠ ＠

Ｎ＠ 37. ＠ ＠ ｮＮ＠

Ｌ＠ Ｎ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ 1 
＠ Ｎ＠ ＠ ｵ＠ ＠ ＠ ﾭ

＠ ｉ＠ ＠ ＲＧ＠ ＠ ＠ ｵ＠ ＠ ＠ ＠ ｬ＠ - Ｒ＠ ＠
＠ ＠ ＠ ｫ｡ｋｏｍＭｊｬ＠ ＠ Ｍ］ﾷＮＯＬ＠ ＠ [-
＠ ＠ ＠ ＠ ＠ r - ＠ ｊｊＮ＠ Ｎ＠ ＠

＠ ＠ ＠ ＠ ｽＢｵ＠ ＠ ＠ ｉＱ＠

＠ ＠ / ＠ Ｎ＠ ＠ ＠ uenb ＠ Ｎ＠ ＠
＠ ＠ Ｌ＠ ＠ 10 Q ＠ ＠ ＠ ＠ ﾭ

Ｌ＠ ＠ 10- ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ｰ｡ｂｈ｢ｬｭＭｉＰＮ］ＱＰＮＱＰ］ＱＰＰｑＮ＠ ＠ ＠ ﾭ

ｾ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ Ｌ＠ ＠

Ｇ＠ ＠ KaTYlueK ＠ ｉＭ Ｒ Ｌ＠ ＠ ＠ ＠ ＠ ｬＱ＠

＠ ｵ＠ ｵ＠ ＠ ＠ ＠ ＠ ＠ ｬ＠ ﾷ＠

＠ ＠ ｵ＠ ＠ ＬＮ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ Ｎ＠

ｵ＠ ｊｉ＠ ＨｬＱ Ｉ＠

＠ ＠ ｮｵ＠ ＠ ＠ ＠ ＠

＠ Ｌ＠ ＠ Ｙ＠ ｬＱ＠ ＠ ＠ ｵ＠ Ｎ＠
＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠
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Ｌ＠ Ｚ＠ /1//2 == m. 
＠ ｵ＠ ＠ J, Ｚ＠

＠ ＠ ＠ ｴｬ＠

＠

/1 = ＠ + 1·1; 
1 

1 - --- --/ 2-.+1 

Ｈ＠ ＠ = 10). ｏｲ＠ ＠ ＠ ＠ ＠ ｣ｲｉ＠
＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠

ｵＬ＠ ＠ ＠ Ｎ＠ 38. ＠ In = 1 Ｌ＠ ＠ ＠ ＠ //1 
＠ 0,1 ＠ ＠ 11. ＠ ＠ ＠ ＠ ＠ 2 ＠ 11 
＠ Ｌ＠ ＠ ＠ ＠ a1 ＠ ＠ ＠ 12 ＠ .. 
Ｌ＠ ＠ ＠ 11 ＠ ＠ ＠ ＠ ＠ ＠ 10 
＠ ＠ - ＠ - 1. ＠ ＠ ＠ ＠ ＮＬ＠ Ｍ

ｓｬ＠ ＠ Ｂ＠

1 ＠ ＠ ＠ .. 

＠

Ｎ＠ 38.. ＠ ＠ ＠

Ｎ＠

Ｌ＠ ＠ ﾭ

＠ ＠ 11 Ｚ＠ -
-- 1 ; Ｎ＠ _ . 1 Ｎ＠ ﾭ

＠ ＠ ＠

＠ ＠ ｾＬ＠

＠ -- ＠ Ｘｾ＠

Ｎ＠ ＠ Ｎ＠

＠ ＠ ＠ .. 
＠ ＠ I{ ﾭ

＠ ｡ｾＬ＠ ＠ [//-
＠ Ｍ ＠ / ﾭ
＠ ＠ ｬｃ｡ｉｦ＠

＠ ＠ Ｌ＠ ＠

Ｌ＠ ｾ＠

＠ ＠ /1 ＠ 12. ＠ ＠ ［＠ ＠ ｉ＼＠ ｉ＠

Ｑ Ｒ＠ ＠ ＠ ＠ ＠ ＠ ＠ k ＠ ﾭ

＠ ｬ＠ ＠ ＠ ＠ k ＠ ＠ ＲＧ＠

ｕＮｦＺｾ＠ ｻＨ Ｒ＠ + 1) Ｒ＠ + Ｈ Ｑ＠ + 1) Ｑ ｽ＠ 11- {(10 - X 1) Ｑ＠ +(10 - Ｉ＠ U;i} /1.:;:: 

= Ｂ Ｒ Ｏ Ｑ＠ +x1a1(/1 +12) + Ｎ Ｏ Ｒ＠ + Ｒ Ｏ Ｑ＠ + a l / 1 - 10 Ｑ Ｏ Ｒ＠ - 10 a812• 

＠ Ｌ＠ ＠ 11=10/2' ＠ ｡Ｑ｛ＱＭＱＰｬＯＲ］ＰＮ＠ ｦｬ＠ Ｒ ］ＬＮ＠
Ｈ＠ ＠ ＠ ＠ ＩＬ＠ ＠ Ｒ Ｏ Ｑ Ｍ 10 aa1:t ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ 11 + 12 = J, ＠ 1 ＠ ＠ ｵＬ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ Ｚ＠

U.t: = Ｒ Ｒ Ｏ Ｑ＠ + x 1a t l + ＯｾＮ＠
Ｙ＠ ＠ ＠ ＠ ＠

＠ = I( ｘｬＫｾＶ＠ + ｬｾＩＧ＠
Ｉ＠ ＠ ＠

• I 
11 = • + 1 1 ＠ [2 = m+·l 1 

＠ ＠ ＠ ｾ＠ Ｚ＠

Ｑ＠ • Ｑ＠ ./ = Ｎ＠ ·1. 



＠ 01 = 1.0 Q. ＠ ＠ Ｚ＠

Ｑ Ｏ＠ Xt 
Ｒ Ｂ Ｒ＠ 1 ］］Ｒ＠ Ｒ＠ • =-- / m+ 1 10 

＠

1 } Ｓ＠
＠ • ＠ • 2 = ＠ ＠ ＠ .f- 1 • / = 100· /. 

＠ ＠ ＠ Ｚ＠

m+l m+l 
ＬＮ＠ = 10.m ; Ｘ＠ = 100 

Ｌ＠ ＠ ＠ ＠ ＠ ＠ 1 Ｌ＠ ＠ Ｒ＠ = ｡ｾ＠ = «11 Ｎ＠ ｵ｡･ｊｬ＠
＠ ＠ ＠ / ＠ J 1 ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ Ｌ＠ Ｚ＠

Ｎ＠ (a 2 -1+a1 -l) 11 -(at ·l0+a8 ·10) 1-:-=0. 

ｊＱＰ＠ ＠ ＠ ＠ ｡ｮｮ＠ ＠ ｵ＠
＠ ＬＮ＠ ＠ /1//2 = 10 ＠ ＠ ＠ ｮ＠ ﾭ
ｵ＠ ＠ ＠ 90 Q. ＠

＠ ＠ ＠

＠ R1 = 86,79 Q ＠ ＠

ｒＧａ］ＹＷＷｾＷＹｑＮ＠

＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠

＠ ＠ ＠

Ｍ＠ ｾ＠ Ｍ

Ｌ＠ ＠ ＠ ＠ ＠

.. 

1 

Ｎ＠ 39. ﾷ＠ ｮＭ I 
＠ ＠ ＠ ＠ Ｍ ｉｲｾｎＮ＠

ｊｬＮ＠ ＠ 1 0180 Ｌ＠ ＠ Ｍ Ｎ＠ 39. ＠ ｊｬ＠
＠ ＠ - 12 ＠ 1 Q ＠ 10 ＠ 0,1 Q. ＠ Ｎ＠
＠ ＠ ＠ ＠

＠ ［＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ Ｎ＠ ｮＬ＠ ＠ ＠ Ｌ＠ ﾭ

＠ ＠ ＠ ＠ ＠ 10180 Q ＠ 10193 Q ＠ ＠ ＠

ｳｮ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ｵ＠ ＠ 10200 Q ＠ ﾭ

Ｎ＠ ＠ Ｌ＠ ＠ ＠ ＠ 7 Q. ＠ ＠

＠ ＠ Ｌ＠ ＠ ＱＰＰＰＰＭ＠ ﾭ

Ｂ＠ ＠ ＠ ｮＬ＠ ＠ ＠ ＠ ﾭ

＠ 0)0001 Ｎ＠ ＠ ＠ ｨ＠ ｑ＠ ＠ ＠ ＠ ﾭ

｟＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ Ｌ＠ ＠

＠ ＠ r1, Ｒ Ｌ＠ ＠ ＠ ＠ ＠ ＠

10200 n 
ｊｬＮ･ｊｉ＠ ＬＺ＠ 1 Ｑ＠ = 999 Q Ｈ＠ ＠ ＠ 10,2 i:I:I ｾ＠

. 10200 n 
1=0,1 Ｉ［＠ r 1 +r2 = 99 Q Ｈ＠ ＠ ＠ ＱＰＲＬｏｾ＠ .. 

10200 
/ Ｚ］＠ 0.01 ＠ ＠ Ｂ＠ = 92)820 Q); Ｑ＠ + Ｒ＠ + ＠ = 9 Q Ｈ＠ Ｍ

Ｎ＠ ＠ 1020 Q, / = 0,001 Ｌ＠ ＺＺ［］＠ 1030,3 Q). 

J. ＠ Ｌ＠ Ｇ＠ Ｎ＠ ＠ ＠ 1. ＠ Ｎ＠ ＠ (44}. 
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＠ ＠ ＠ ＠ ﾷ＠ ＠ ＠ ＠ ＠

Ｎ＠ 40, ＠ ＠ Ｎ＠ 41 ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ Ｈ＠ ＠ Ｎ＠ ＠ ＩＮ＠

Ｎ＠ 40. ＠ ﾭ

＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ranl.-
Ｌ＠ ＠ ﾭ

＠ ＠ ＠ ｮＢ＠

＠ ＠ ｮ＠

Ｌ＠ ＠

＠ Ｎ＠ ＠ ＠

Ｎ＠ 41. ＠ ＠ ﾭ

＠ ＠ ＠ ﾭ

＠ Ｎ＠

＠ ｮ＠ Ｑ＠ ＠ Ｒ Ｌ＠ ＠ ＠ ＠ ＠

8 ｾ＠ ＠ ＠ ＠ ｾＮ＠

＠＠

＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ Ｌ＠ ＠ (Walter ＠ White) [130] ＠ ＠ Ｌ＠

＠ ＠ ＠ Ｌ＠ ｮｮ＠ ＠ ﾭ

＠ ＠ ［＠ ＠ ＠ ＠ ＠ Ｍ

＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＮＮ＠ ＠ ＠

＠ ＠ Ｎ＠ 42: Ｌ＠

Ｌ＠ ＠ ＠ ＠ R1 =. 
= 1,0 Q. ＠ ＠ ＠ ｮＭ

I ＠ ＠ R = ｟ｾＱﾷｒＲ＠ _ t·R! __ 
R1 + R2 1 + R,,' 

＠ R2 ＠ ｲｯ＠ R1 

＠ ＠ ＠ ＠ ［＠

Ｎ＠ 42. ＠ Ｎ＠ ＠ ＠ ＠ Ｍ

＠ ＠ ＠ Ｌ＠ ＠ ＠

ｾｸ･ｍ｡＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠

＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠

Ｌ＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠ ... 
＠ 11 ＠ ＠ ｮ ｬ＠ ＠ ＠

Ｌ＠ ＠ Ｎ＠ ＠ ＠ ｗＱＧﾭ

＠ ＠ ＠ ＠ ＠ ｣ｸ･ｍ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＨＮ＠ ＠

＠ ＩＮ＠

54 



Ｔ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ｮＮ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ Ｎ＠ ＠

Ｎ＠ ＠ ｬｬｮ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ k1 ＠ k1' ＠ ＠ ＠ ＠ ＠

ＨＮ＠ 43); ＠ ｮ＠ ＠ Ｂ＠ Ｎ＠ ＠ 11, ＠ 10/11 
＠ ＠ ＠ 1) ＠ ＠ ＠ ＠ - ＠ 12 = 1/11 ＠ 1; 
＠ /V ＠ V ＠ ＠ ＠ ＠ ＠ /V' 
＠ V', ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ 1. 1I ＠ /// ﾭ
＠ ＠ ＠ ＠ ＠ ｬｉ＠ ＠ ｮＺＮ＠

＠ ｮｾ＠ ＠ ＠ ＠ ｮ＠ ＠ 11 ＠ 12 ＠
＠ ＠ ＠ ｲ＠ ﾭ

Ｎ＠ ＠ ＠ ｬｦ＠

＠ ＠ 1 (11) ＠ ﾭ

＠ 1 Q, ＠ ＠ /1 ＠ 111-
＠ 0,11 Q; Ｎ＠ JV ﾭ
＠ ＠ ＠ .(-1,0 ＠ .... 
＠ Ｉ＠ ＠ ＠ ﾭ

＠ .. ｮ＠ ｲ＠ ｾｮﾭ

＠ ＠ ＠ ＠ ＠ Ｍ

I 
D 
-t 

＠ ＠ Ｚ＠ ＠ Ｎ＠ 43. ＠ ＠ 110 .. 

＠ ＨＮ＠ 43) Ｌ＠ ＠ ＠ Ｍ ＠ ＠ .. 
＠ ＠ ＠ IV ＠ ＠

10- ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠

Ｂ＠ ＠ ｮｮｮｸ＠ ＠ R = 1 Q. ＠ Ｔ＠ Ｌ＠
＠ ｮｮ＠ ＠ ＠ 111 ＠ ＠ ＠

/2. 0,11 ::::: J • 0,0 \ v. ＠ ＠ '- ＠ ＠ 1 Ｎ＠ ＠ ｃＱｉＧ＠

Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ Ｙ＠ ＠ ＠ ＠ 0)0011-/2 = 0,001 1 V .. 
＠ ＠ ＠ IV ＠ ＠ 10 

R(X1
) =RIv"+00011-10=1 

1 + R!.r ) J t 
10 

＠ ＠ RIV" = 1-0,011 = 0,989, ＠ ＠ ｬｬ＠ ｬＱ＠

＠ R<zJ - ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ X
Il 
ＨＭ ｃＱｬＰ＠ ＠ ＩＮ＠ ＠ ＠ ｬｦﾭ

ｾｈｂｂ＠ Ｂ＠ Ｍｬ＠ ＠ ＱＰｾ＠ ＠ ｮ＠ ＠ ＿ﾭ

＠ R(xs) == 81,64 Q ＠ ＠ ｓｉ＠ Ｎｉｉ＠ /V Ｚ＠
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I ｒ＠ ｮ＠

＠ I ＠ ＠
'1 ＠

-1 ＠ ＠ 8,264 5 ＠ 6 45,41 
＠ ＠ t 10,101 6 ＠ 7 ＷＵｾＸＰ＠

J ＠ 2 12,626 7 ＠ 8 ]51,51 
2 ＠ 3 16,234 8 ＠ 9 454.54 
3 ＠ 4 21,645 9 ＠ 10 00 

4 ＠ 5 30,300 I 
＠ ＠ ＠ ＠ V ＠ ＠ Ｌ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ 0,00"11 /2 = 0,0001 /. ＠ ＠ ＠ V 
＠ ＠ ＩｬＬ＠ ＠ ＠ ＠ /V, Ｌ＠ ＠ ＠ ＠ Ｓ＠ Ｌ＠

ＰｻＵＰ＠ ＠ Ｌ＠ ＠ ＠ ＠ /V ＠ ＠ ＠

＠ ＠ ＠ Ｚ＠

R(Xk) R " ＠ 11 
l+R = V4'--0'0 ·Xk · 

(xk) 

＠ ＠ ＠ ＠ ＠ ＠ = - 1 (uenb ＠

Ｇｦ＠ ＩＬＮ＠ Ｎ＠ Ｎ＠

R(Xk) = Rv JI -0,0011 (-1) = Rv"+OJ0011 = 1, 
1 + R(XN) 

＠ Rv" = 1 - 0,0011 = 0,9989 Q. 

＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠

Ｌ＠ 81,64 Q; ＠ ＠ ＠ ＠ 8,264 Q ＠ .. 
＠ ＠ 9 ＠ 10 ［＠ Ｌ＠ ＠ ＠

10,101 Q, - ＠ 8 ＠ 9 ＠ ＠ Ｎ＠ ＠ .. ＠ ＠ ﾭ

＠ Ｚ＠ /V- ＠ V' ＠ V ＠ /V'. ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｚ＠

RIV = 0,9890 + 0,0011· XIV 
Rlv' = 0,9989 - O,OOll·XIV 
Rv = 0,9989 - 0,0011·xv 
Rv' = 0,9890 + 0,0011 · xv. 

＠ ＠ Ｎ＠ Ｑ＠ + Ｒ＠ ﾷ＠ ＠ ＠ ＠

Ｌ＠ ＠ ＠ ＠ ＠ ｵ＠ ＠ ＠

＠ 10 ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

Ｚ＠ Ｑ＠ + Ｒ＠ = 86,800 Q ＠ ＠ = 977,80. 
＠ Ｌ＠ ＠ ＠ ﾭ

＠ Ｌ＠ ＠ ＠ ｮ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

Ｎ＠

＠ Ｎ＠ ＠ ｾ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ｴ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ｽｉＧ＠ ＠ ＠ Ｎ＠ ＠ ＠ .. 
＠

/! {xI·1+0,9890+0,0011 XIV+rl+0,11 ＨＫＱＩｽﾭ

-/2 {(10-XI) ＱＫＰＬＹＹＸＹＭＰＩＱＱＮｶＫ ＬＱＱ＠ ＨＱＰＭｲＩｽ＠ =0, 

Ｕｾ＠



ｦ＾Ｎ＠ ＠ ＠ XI.) Ｎ＠ XIIJt Xrv ＠ Ｌ＠ ＠ Ｌ＠ ＠ Ｍ
]0 1 

ＧＱ＠ 11=11-/ ＠ 12 =1l·1, Ｚ＠

1 1 
11(9,890 + 10 ｝＠ + 1,1) = (10 +0,9989 + 1,1)11-

＠ ＠ Ｑ＠ = 0,0·1089 Q. ＠ ＠ ﾭ
＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ Ｋ＠ ＠ - ＠

＠ ｰｾＮｂｈ｡＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ Ｎ＠ Ｍ＠ ＠ ＠ ＠ ＠ Ｒ＠ ＠ Ｌ＠

＠ ＠ ＠ ＠ ＠ ＠ 11 ＠ 1,.. 
＠ ＠ ＠ X k ＠ ＠ ＠ ｒ＠

Ｎ＠ Ｚ＠

1 ' 
＠ = 11· Ｈﾷ ＱＱ＠ ＫＱｉＭ Ｑ ＬＱ＠ +XlI18 OJll +XIV· 0.011 +xv· O,OOll) = 

= 1 ｻｘｉＫｏＬｬＭｉｬＭＫＭＬｬＭｉ＠ ＫｏＬｏｏｬＮｸｬｶＫ ｏ ＬｏｏｏｉＭｶｽＮ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ｵ＠ ＠

＠ + ＠ ＠ - ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＩＱ＠
ｬｉＮ＠

＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠

＠ Ｎ＠ ＠ ＠ ＠ ＠ ﾷ＠

＠ ＠ ＨＮ＠ Ｎ＠ 39). 
＠ ＠ ＠ ＠ ｮ＠ ｊ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠ 41. ＠ ＠ ＠

＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ .. 
＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＬＮ＠

Ｎ＠ ＠ ＠ ＠ ｵ＠ ＠ ＠ ＠

＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠

ｵ＠ ｬｬ＠ ＠ k1 ＠ k,., ＠ ＠ ＠ ｬｬＬ＠ Rc = 99 Q,. 
＠ ＠ ＠ ＠ RD = 990 Q ＠ ＠ ｦＧ＠

＠ ＠ ＠ ｔｏｋｾ＠

Rc RD 99 • 990 90 Q 
R= Rc;-RD = 99+990 = · 

ｲｬ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ Ｌ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ . ＠ ＠ Ｎ＠ ＠ Ｎ＠ ＠

＠ ｵＬ＠ ＠ ＠ ＠ ＠ Ｍﾷ＠

Ｌ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠

ｵ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ｬｉＮ＠ Ｎ＠

＠ ＠ ＠ ＠ + ＠ ＠ - Ｌ＠ ＠ ＠ ＠

ｲＬ＠ ＠ ｳ＠ ＠ ＠ Ｌ＠ ＠

＠ ＠ ＠ 11 ＠ 111 ＠ ＠ ＠ ＠ Ｌ＠

Ｈ＠ Ｉ＠ ＠ ＠ ＠ ＮＮＭ ＠ ＠ - ｘＭｾ＠
57 



tI + ＠ - ｫ ＠ ＨＮ＠ 43). ＠ ＠ R' ＠ RII 
＠ ｉｬ＠

＠ ＠ (R.' - ＠ ＠ R" - ＩＬ＠ Ｂｉｊｊｉ＠
＠ ｵ＠ ＠ ＠ ＠ ｵ＠ ｉ･ｉ＠

ＭＺ＠

＠ ＠ R' ＠ R", ＠ ＠ ｉ Ｌ＠ ＠ ＠ Ｎ＠ Ｎｾ＠ Ｚ＠

R
x 

= 14.35-0)0027 ＨｉｉＭｉＩ＠ +0)0011 (XIV -xv) Q. 

＠

8 

＠ ＠ Ｌ＠ ＠ ＠ ｡ｯｲｯ＠

Ｌ＠ ＠ ＠ ＠ ＠ .. 
＠ Ｎ＠ ＠ ＠ ﾭ

＠ ＠ ｵ＠ ＠ ＠ ＮＮ＠

Ｌ＠ ＠ ＠ Ｌ＠ KOTOP)'I) 

tS ＠ ＠ ＠

＠ ＠ ｾｵ＠ ＠ ＱＭ

l.f ＠ ＠ ＨＮＬ＠ 44) ＠ ＠ Ｎ＠ ＠
Ｌ＠ ＠ ＠ ＠

＠ ＠ ＠ - D ＠ Ｌ＠ ＠ Ｎ＠

Ｌ＠ ＠ _ Ｈｬ＠ + ＬＩ＠ .. ＨＹ＠ + ＴＩＮＬ＠ ＠
rt + Ｒ＠ + ＠ + Ｌ＠

＠ Ｑ Ｌ＠ ＧｊＬＬＢ＠ ＠ r, ＠ ＠ ＦＮ＠

Ｎ＠ 44. ＠ ＠ ＠ ｴ＠ ＠ ＠ Ｉ＠ ＠
ｾ＠ ＠ ｮＭ ＠ Ｎ＠ ＠ 1 - 3 Ｎ＠

＠ Ｎ＠

＠ ＠ Ｚ＠

d R ' = _ 1 • ( Ｌ＠ + Ｒ＠ '9 _ \2 
11 +(r1 + ＩﾷＨＧＲＫ ＧＩ＠ 'l +'2 + ＠ + rJ · 

＠ -
'1 + '2 + Ｓ＠ + " 

Ｎ＠ ＠ Ｇ＠ ＠ ｱ＠ ＡＬ＠ ｾＬ＠ ＠ ＠ ＴＬ＠ ＠

ＮＧ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠

ﾷＺ＠

I 1 ( ＠ Ｑ＠ X 1V Xv \' 

d R.,% = - R + ＠ Xl +10- + 100 + 1000 + 10UUU) • 

ｉ＠ ＠ ＠ ＠ ＠ ＠ Rxt ＠ Rx = 14,35-0,0027 
ＨＭｊＩＫＬＰＱＱ＠ ＨｘｉｖＭｾｶＩＫ､ｒ［ｲＧＺ＠ ＠ ＠ ＠ ＠ ＠

＠ Ｎ＠ ＠ ＠ ＠ ＠ 0,04 Q. ＠ d R;rl Ｎ＠

Ｌ＠ ＠ ＠ ＠ (R + ＩＮ＠ ＠ Ｌ＠ . ＠ ＠ R 
＠ ＠ 90 Q, ＠ ＠ d R,%', ＠ ＠ Ｌ＠ ＠ ＠ ＠

Ｈ＠ ］＠ 10) ＠ :0 Q Ｈｒｾｲｩｾｾｙ＠ = ＹＰｾＵﾷＱＩ＠ ＠ ＠ Ｇｉｊｉ＠
ﾷ＠ ｉＬ＠ XJV ＠ XV ＠ ＠ 101, 1002 ＠ 10002 ＠ Ｌ＠

＠ ｌ＠ ＠ ＠ ＠ ＠ Ｌ＠ ｮＮ＠ ＡＬ＠

Ｚ＠ ＠ ＠ R,% ＠ ＠ Ｚ＠
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Ｑ Ｒ＠

R}l,= 14,35- R+ri· 



＠ ＠ ＠ Ｂ＠ ＠ .. 0,001 Ｌ＠ ＠ ＠ ＠

Ｇ＠ ＠ ＠ ＠ (R + ＬＩ＠ Ｎ＠ 2000 Q. ＠
. Ｒ＠ Ｑ＠

＠ ＠ ＠ ＠ (R'+ r
o
) =. :l000 Q ＠ ＠ ｾ＠ ＠ Ｍ

＠ - ＠ Xt = 10 - ＠ ＠ 1/"0 QJ ＠ ＠ ＠ ＠ ＠

Ｎ＠ ＠ ＠ ｵ＠ ｵ＠ ＠ 0,01 Ｌ＠ ＠

{R + Ｕ Ｉ＠ ＠ ＠ 200 Q. ＠ ＠ ｣ｮ＠ ＠ x,'J ＠ ＠ .. 
R+r6 

Ｎ＠ ＠ 1/2 Q, ＠ ＠ ＠ Ｇ＠ ＠ Ｍ

. Ｌ＠ ＠ 50 Q, ＠ ＠ ＠ ＠ 1,0°10" ＠
Ｂ＠ aToro, ＠ ＠ ｵｾ＠ ＠ ＠ ＠ Ｌ＠

Ｎ＠ ＠ ＠ Ｌ＠ Ｎ＠ ＠ uenb ＠ ＠ ﾭ

＠ Ｎ＠

＠ Ｚｬｦｦ＠ Ｌ＠ ｒ＠ ＠ Ｍ

＠ ＠ Ｌ＠ ＠ ＠ Ｌ＠ ＠ ＠ 10-6 Q .. 

＠ Ｌ＠ ＠ ＠ ｎ＠ ＠ k
1 

＠ k'J" ＠ Ｈ＠ Ｉ＠ ＠ ＠ ＠ ﾭ

ｬ＠ ＠ (2 V) ＠ MorYT ＠ ＠ ＠ Ｎ＠ ＠ ﾭ

＠ ＠ ＠ 11 ＠ 111 ＠ ＠ Ｌ＠

＠ ＠ ＠ ＠ ＠ ＠ ｵ＠ 11' ＠

11. Ｌ＠ Ｌ＠ ＠ ＠ ＠ ＮＮ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ｾ＠ ＠ Ｚ＠

ａＯｬ］､Ｏｾ］＠ ＠
- Ｑ＠ + '2 + ＠ + '4 

Ｈ＠ ｬＩ＠ ＲＩ＠ ＠ ＠ Ｌ＠ Ｎ＠ Ｎ＠ 44); ＠ ｷ＠ ｊｉ＠

＠ ＠

QTO ＠ ＠ 1,3010 ＠ ＠ Ｎ＠

14,42 . 
1089 Ｌ＠

＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ Ｌ＠

＠ ＠ ｬｬ＠ Ｌ＠ ＠

＠ ＠ ＠ Ｇ＠ /V ＠ V, ＠ ＠ 1,2% ＠

＠ 8. 

＠ ＠ ＠ ＠ ･ｊｬ＠ ＠ Ｍ

＠ ＠ ＠ Ｉ＠ ＠ ＠ ｉｉ＠

Ｎ＠

＠ Manoro ＠ ＠ ＠ ｊｬﾭ

＠ ｲｮｾ＠

＠ ＠ ＠ ＠ ｵ＠ ＠ ＠ ﾭ

＠ Ｌ＠ Ｌ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ Ｎ＠ ＠ [130] ＠
＠ ＠ ＠ ｵＭ＠ ＠ ＠ ＠

Sg 



＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠

＠ ＠ ＠ ＠ + ＠ ＠ ｟Ｍ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠ ｐ｡｣ｾ＠

＠ ＠ ＠ Ｎ＠ 44 ＠ ＠ ＠ Ｍﾷ＠

Ｎ＠ ＠ ＠ ｮＺｬ＠ ＠ i ＠ ＠ ＠ ＠ ＨＱＭＴｾ＠
), 

(4-' 3); (1-2); (2-3) ＠ 5 ＠ i1 , i 2 , ｩ Ｌ＠ i4, ＠ i5t ＠ ＠ ＠

＠ Ｚ＠ ＠ ＠ Ｚ＠ i2 = i1 + i 5; ＠ ＠ Ｚ＠ i = i1 + ｩ ＠ ＠

＠ ＠ D: i = i?, + i4 8 Ｌ＠ ＠ ＠ ＠ ＠ ＠ Ｘ･ｾ＠

＠ ＠ Ｑ Ｌ＠ Ｒ Ｌ＠ Ｌ＠ Ｌ＠ ＠ Ｇ＠ ＠ ＠ ＠ ＠ Ｚ＠ ｳｴＧ＠

＠ Ｚ＠ 1 ｩｧ Ｋ＠ isr5 - i1r1 = ＠ ＠ ＠ ＠ CBD: i 4r4 - i 2T2 -

i 5'5 = Ｎ＠ ＠ ＠ ＠ ＠ ＠ i2, ia ＠ i4,) Ｚ＠

(i- i1) ＠ - i1 ·'1 = - i5r 5 ; ＠ ir, - i 1 (r1 + Ｉ＠ = - i5 Ｍ Ｕ＠ (1)' 

(i-i1-i5) Ｔ＠ - Ｈｩ ＠ + i1) Ｒ＠ = isT5 , ＠ ir. - i1 Ｈ Ｒ Ｋ＠ Ｔ Ｉ＠ = i5 Ｈ＠ + 
Ｋ Ｒ ＫＮＩＮ＠ . (2) 

＠ ＠ ＠ ＠ (r'j + Ｔ Ｉ＠ ＠ ＠ ＠ Ｈ Ｑ＠ + ｲＩＬ＠ ﾭ

＠ ＠ ＠ Ｚ＠

ira Ｈ Ｒ＠ +r4)-i1 Ｈ Ｑ＠ + Ｉ＠Ｈｾ＠ Ｋ Ｔ Ｉ＠ = - i5·ro Ｈ Ｒ＠ + ＬＩＮ＠
• ＠ ＠ Ｚ＠

-ir4 Ｈ Ｑ＠ + Ｉ＠ - i 1 Ｈ Ｒ＠ + ＮＩ＠ (rl + Ｉ＠ = i5 Ｈ Ｕ＠ + Ｒ＠ + ＮＩ＠ ＨＮＱ＠ + ＩＮ＠
＠ ＠ ＠ ＠ Ｌ＠ Ｚ＠

i ['. Ｈ Ｑ＠ + Ｉ＠ - r g Ｈ Ｒ＠ + ＮＩ｝＠ = i5 ｛Ｈ Ｕ＠ + Ｒ＠ + r 4) Ｈ Ｑ＠ + Ｉ＠ + Ｕ＠ Ｈ Ｒ＠ + Ｔ Ｉ｝＠ , 

＠

(3) 

＠ ｊｽ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ D .. 
＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ Ｈ＠ ＠ - Ｉ＠ Ｇ＠ ＠ i ＠ ＠ Ｎ＠ ＠ ＠

＠ ＠ R', ＠

1(' == ＠ -. Ｌ＠
z. 

＠ II ＠ - ＠ = i 1r1 + i2T2• Ｌ＠ ＠ i 2 = i1 + is, Ｚ＠

UA-UD = i1(rl + ＲＩ＠ + ｩＵｔｾＮ＠
＠ ＠ i" ＠ ＠ (1) ＠ ＠ io ＠ ＠ (3) 
＠ ＠ ＠ ＠ ＠ Ｌ＠ Ｚ＠

R' = ＠ - UD = rs(r1 + r2) Ｈｲ＠ + r4) + rl r2 Ｈ＠ + r4) + rSr4.(rl + r2) 

i . r5(r1 + ｲｾ＠ + ＠ + r4) + Ｈ Ｑ＠ + Tn)(r2 + ＴＩ＠
＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ .. 
Ｌ＠ ＠ Ｚ＠ Ｈ Ｒ＠ + Ｔ Ｉ＠ = Ｈ Ｑ＠ + Ｉ＠ ＠ R 'J

; ＠ ＠

＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠

1 ＠ ＠ ｮ＠ ＠ ＠ ＠ ＠ ﾷ＠

＠ ＠ ＠ ｮｬｃｊ＠ ＠ Ｎ＠

tJO· 



＠ ＠ ＠ (r1 +'2) ＠ RIt.. ＠ ﾭ

＠ (4) ＠ Ｚ＠

R' = R"rl (R1I - ｬＩ＠ + R"·r2 (R" ＭｲＲｾ＠ + Rk (2Rn - R/l)· rr, (5) 
R"2 + 2·R" -ro • 

Ｇ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

Ｌ＠ ＠ ＠ ＠ ＱＰ＠ ＠ ＠

ｵ＠ Ｎ＠ ＠ ｵ＠ ＠ ＠ ＠ Ｎ＠ 45. 
＠ ＠ ＠ ＠ ＠ ＠ ＠ 91 ＠ ｰｾＮ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ｵ＠ ＠

＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠ 11 
ｰ｡ｂｈｾ＠ 0,1 ｬｪ＠ ＠ ＠ 1. ＠ ＠ Ｙ＠ ﾭ

ｵ＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠ Ｍ

. ＠ ＠ ＠ Ｎ＠ ＠ Ｖ＠ ＠ ＠ ＠ ＠

Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ 0,1 Ｎ＠ v. 
＠ ＠ ｌｴ＠ ＠

＠ ＠ ＠ ＠ ﾭ

＠ IV ＠ V, Ｌ＠ ﾭ

ｬｊ＠ ＠ ｃｊｊ＠ ﾭ

ｬｬ＠ ＠ ｵｵ＠

ｵ＠ ＠

＠ ＠ ＠

＠ Ｎ＠

＠ ＠

ｾ＠ ＠

＠ ＠ ＠ ＠ Ｍ

ｵＬ＠ ＠

1 

Ｎ＠ 45. ＠ ＠ ＠

Ｎ＠

＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ .. 
＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ｵ＠ ＠ ＠ ＠

ｾ＠ Ｎ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ .. 
＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠ ｾＢ＠

ｵ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

Ｌ＠ Ｎ＠ ＠ ｵ＠ ＠ Ｎ＠ ＠ ＠

＠ Ｌ＠ ＠ [132] ＠ Ｌ＠ ＠ ＠

＠ Ｌ＠ ＠ HeFo ＠ Ｌ＠ ｵＮ＠

＠ ＠ ｵ＠ ＠ ＠ ＠ ＠ ﾭ

Ｍ Ｌ＠ ＠ ＠ ＠ ＠ ｵＮ＠ ＠ Ｎ＠ 46 ＠

＠ ＠ ＠ Ｙ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ Ｉ＠ ＠ ﾭ

＠ ｰｾｏｃｔ｡ｔ＠ ＠ ＠ ＠ ＠ ＠ ＠
＠ ＠ Ｎ＠ Ｉ＠ ＠ ＠ ＠

＠ Ｌ＠ ＠ ｵ＠ ＠ ＠ ＠ ＠ ＠ .. 
ｵ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ _ ＠ ＠ ＠ .. 
＠ ＠ ｬｬ＠ ＠ ＠ ＮＮ＠ ＠ ＠ ＠

＠ ＠ Ｎ＠ ＠ ＠ ＠ 0,1 ＠ ＠ flepBoM. 



＠ ＠ ＠ Ｎ＠ 46, ＠ ｉｊＮ＠ ＠ ＠ ＠ .. 
＠ Ｌ＠ ＠ ＠ ＠ ＠ /// ＠ /V ＠ ＠ ＠ ﾭ

＠ Ｌ＠ ＠ ＠ ＠ ＠ Ｌ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＴＮ＠

､＠ ＠ ＠ ＠ ＠ 1// 11 /V ＠ ＠ ＠

. ＠ Ｌ＠ ｮ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ Ｌ＠ ＠ ＠

＠ ＠ Ｎ＠ ＠ ＠ Ｌ＠ ＠ Ｌ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ﾭ

＠ ＠ ｵ＠ ＠ nepBoro Ｌ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠

;-

, 

＠

1 ＫＭ ｾｾ＠
ＭＭＭＭＭＭＭＭＭＭＮＮＮＢ＠ ＧＱＮ｟｟｟ＭＭＭＭｾＭＭ

Ｎ＠ 46., ＠ ＠ ＠ ｙ｡ｾｔ｡＠ ＠ ＠ ｉｬＮ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ (Leeds Ｎ＠ Northrup Ｉ＠ ＠ ＠ ＠

Ｚ＠ ｏｾ＠ 1 V ＠ 0,01 v. 
＠ ｾ＠ ＠ ＠ ｵ＠ ＠ Ｎ＠ ＠

Ｎ＠ ＠ ＠ ｵ＠ ＠ ＠ ＬＮ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ 1,0179 ＠
1,0 194 v, ＠ Ｌ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＮＮ＠ ＠ ｕｬ＠ ＠ ｰｴ＠

＠ ＠ ＠ ＠ ＠ ＠ ｵ＠ ﾷ＠

＠ ＠ ｬｬ＠ ｾ＠ ＠ ＠ ﾭ

＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｘ＠ ＠

＠ ＠ Ｎ＠ ＠ ＠ ｵ＠ ＠ ＠ Ｂ＠

Ｌ＠ ＠ ＠ ＠ ｵ＠ ＠ ＠ ﾭ

Ｌ＠ ＠ ＠ ｵ＠ Ｚ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠

＠ Ｎ＠ ＠ ＠ ＠ ＠ ｾ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠

Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｂ＠

ｂｃｔｰｏ･ｈＧｉ＠ ＠ ［＠ ＠ ＠ ｦ｜ＬＬＧＱ＠ ＠ Ｂ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｚ＠

1) ｴｴＢ＠ Ｈ＠ ＠ ＠ Ｉ［＠ 2) ﾷ＠

＠ ＠ ＠ ＠ ＠ ＠ ［＠ 3) ＠ .. 
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＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｈ＠ ﾭ

＠ Ｉ＠ ＠ 4) Ｍ ＠ ＠ Ｇ＠
Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

ｊ＠ ＠ ＠ Ｚ＠ Ｍ＠ ＠ Ｍ

＠... 
ＺＺ＠

:: 
ｾ＠

CL> . :r 
Ｇｾ＠ (1,) 

ｾ｡ｶ＠ ｾ＠ >< 
+ u 

Q.. ... 
＠

t:: 

ｾ＠ ＠
>,. 
ＮＭ
.... 
ＮＭ
＠

Ｚ＠

== 
Ｎ＾＠
t:( 

I 
== t::: 

I ＺＺ＠

I 
ＺＺＺ＠

ar:: Ｎ＠

ｾ＠ ::s: 

I 
-& 

-- --l 
＠

I 
ｾ＠-<t) 

ＺＺ＠I 
＠

I ::s: 
1. C!t: 

ｾ＠
ｾ＠ ＺＺ＠

Ｉ＠... 
＠

ｾ＠ .. ｉｾ＠
t 

＠r 
J 

＠
Ｎ＠ ｾ＠ "'" I ＠
1 

ｴＮ｣ｴｾ＠ = t::: .... ＺＺ＠

+ ＬＩ＠
ｾ＠

＠ｾ＠
,.J,. D) 

t:{ 

ｾＢＧＭ
Ｎ＾＠

ｾ＠ .... 
a:s ｾ＠

＠ ＺＺ＠
..L ＬＩ＠

ｾ＠
() u 

r--.: 
"'111' 

ｾ＠ r$ u 
ｾ＠-. ＮＮ＠

1 
ｾ＠

Ｂ［＠ R - ＠ ＠ ＠ ＠ ＠ ﾭ

Ｌ＠ ＠ ＠ ＠ ＠ ［＠ 0,1 -
＠ ＠ ＠ ＠ ＠ ｊｻＬ＠ ＠ Ｎ＠

＠ Ｎ＠ - 0,1 ＠ ＠ ＠ Ｌ＠

＠ -1 -. ｲ｡＠ ＠ ＠ ＠ Ｎ＠
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＠ ＠ ｵ＠ ＠ ＠ ＠ ＠ .. 
· ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

ｵ＠ ＠ ＠ ＠ ＠ ＠ Ｚ＠

＠ ＠ ＠ 100000 t:L V ＠ ＠ Ａﾭ

＠ 0,5 ＮＮＮ＠ ＠ 1 !-L V Ｈ＠ ＠ 300 Q), ＠ ＠
＠ ＠ 10000 ｴＺｌｖＭｮＺＬ＠ ＠ 5 ｊｴ＠
＠ 1 t:L V. ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ (1 ＠ t:L V) ＠ ＠ ＠ ＠ ﾭ

Ｇ＠ ＠ (1 t:L V) ＠ Ｎ＠

＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ｒ＠

＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠

Ｂ＠ ｵ＠ Ｌ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠

Ｖ＠ ＠ ＠ ｲＮ＠ ＠ ＠ ＠ ｑ＠ Ｎ＠

＠ Ｎ＠ 47 ｾ＠ Ｎ＠ ＠ ＠ Ｌ＠ ＠

＠ ＠ ＠ ＠ Ｑ＠ ＠ Ｒ Ｌ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ Q, ＠ ＠ ＠ ＠ ﾭ

＠ ＠ Ｌ＠ ＠ ｵ＠ ｊｉ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ Ｎ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠

＠ ＠ ＮＬ＠ ＠ ｵ｡ｮ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ｵＮ＠

＠ ｵＬ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ .. 
＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ﾭ

＠ ＠ ＠ Ｎ＠ ＠ ｊＱ＠ ＠ ＠ ＠ Ｎ＠

ｊｬ＠ ＠ ＠ Ｈ＠ ＠ ＠ ＠ ﾭ

＠ ｵＩＬ＠ ＠ ＠ ＠ ＠ ＠ 10 p.V 
＠ ＠ ＠ 100000 t:L V ＠ ＠ 1 t:L V ＠ ＠ Ｍ＠ 10000 !-L V. 

＠ ＠ ＠

＠ ＠ (Dr. ｆｲｫ＠ ｗｲＩ＠ [127] ＠ Ｎ＠ ＠ ﾭ

＠ KOHTal(Tbl ＠ ＠ ＠ ＠ ｔｏｋ｡ｾ＠ ＠ ＠ Ａｩ＠

＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠ Ｌ＠

＠ ＡＢ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ .. 
. ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ｊｬﾭ

＠ Ｌ＠ ＠ Ｓ＠ ＠ ＠ R Ｈｰｾ｣Ｎ＠ 48), ﾭ

＠ ｾ＠ ＠ Ｓ＠ ＠ ＠ ＠ Ｂ＠

＠ ＠ 1 ＠ 1'; ＠ ＠ ｵ＠ ｓｬ＠

＠ ＠ ＠ ＠ ＠ - ＠ ＠ ＠ ＠ ＠ ＠ N-
＠ Ｎ＠ ＠ ＠ ＠ ＠ R ＠

＠ ｵ＠ ＠ ＠ ｴ＠ ＠ ＠ ﾭ

＠ Ｎ＠ ｡ｲ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ 1 
＠ ｵ＠ ＠ ＠ ｾ＠ ｾ＠ lV ＠ Ｎ＠

＠ ＠ r ＠ ＠ ＠ ＠ ＠ KaJl.bl, 

＠ ＠ ＠ ｽ＠ ＠ - ＠ n, ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠ .. 
＠ ＠ ＠ ＠ 1 ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ i ＠ /' . 
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nt R·nr 
＠ ＠ ＠ R ＠ nr ＠ l'{ = R+nr ＠

R-nr 
＠ ＠ ＠ J ＠ 2 - ＠ = R 1. ＠ ＠ ＠ ＠ ﾷ＠

: Z Ｋ＠

. J' R [ . nr 
＠ = R +- . ＠ ＠ ＠ ＠ l = R -[ .. 

nr Ｋｮ＠

＠ ＠ ＠ 1 ＠ ＠ ＠ ＠ ＠ ＠

＠ ｵ＠ ＠ ＠ ＠ ＠ N ＠ Ｌ＠ = Inr, ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ N ＠ Ｚ＿Ｌ＠ = J' ｮＮ＠

I 
N 11 

Ｎ＠ 48. ＠ ＠ Ｎ＠

＠ ＠ ｬ＠ ＠ Ｒ＠ ＠ nllu ｮＺ＠

U 1 -ll.2 =nllu=[nr (l-B R J=I
R 

nr -nr=inr, + ＧＺ［＠ + nr 

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ 1 nr " 
］＠ R + nr r = lr, 

Ｎ＠ Ｎ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ .. 
＠ ｮｾ＠ ＠ ＠ k - ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ N Ｚ＠

u = /kr-1- J'(n-k)r=/kr+ Rr ./.(n-k) = 
RT nr 

) ｒｴＧ＠ + 1 Ｑﾷ＠ k l' +"k + "k = R + 1tr R + '11/,. ＠ = nr 1 r = Ｙ＠ . l Ｎ＠

＠ ＠ ＠ ＠ ＠ r ＠ ﾭ

＠ ＠ R, ＠ ＠ ＠ ＠ ＠

＠ ＠ 1. 10 ＠ Ｎ＠ Ｎ＠ Ｎ＠

＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

ueTp ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ [6]. ＠ ＠ ＠ ＠ ＠ ＠ ＠

Ｚ＠ 1) ＠ 1,9111 V ＠ ＠ ＠ Ｌ＠ 19111 V ＠ 2) ＠

0,11111 V ＠ ＠ ＠ 0,011111 v. ＠ ＠ ｡ｮ＠ .. 
＠ ＠ ＠ 1,9111 V ＠ ＠ ＠ 114 Q, ＠

＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠

Ｖ＠ ＠ ＠ 40 Q, ＠ ＠ ＠ ＠ ＠ ＠ ... 

5 Ｎ＠ JI. f('90TO»a. 5680 91. 65 



＠ Ｎ＠ ＠ Ｎ＠ 49 ｉＬ＠ ＠ ＠ ＠ ｾ＠

＠ ＠ ＢＮ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ﾷ＠

＠ ＠ ＠ Ｌ＠ ＠ Ｎ＠ ＠

＠ ＠ Ｌ＠ ＠ ﾭ

ｬｬ＠ ＠ ＠ 1,01800 ＨＩ＠

1,01960 V ＠ ＠ 10 t:LV. ＠

＠ ＠ Ｌ＠ ＠ ＠ ﾭ

Ｌ＠ ＠ ＠ ｬｬｒ＠

＠ Ｌ＠ ＠ Ｌ＠

＠ 1 ＠ ＠ Ｌ＠ ｒ＠

ｄＮ＠ ＠ ＠ 1. ＠
＠ ＠ ＠ ＠

＠ ＠ ｵ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠

ｾ＠ Ｎ＠ ＠ ＠ ＠ ﾭ

ｾ＠ ﾷＭ 0,022 Ｎ＠ ＠ ＠ ﾭ

ｾ＠ ＠ ＠ ｬ＠ ＠ 0,002 ＠ ｬｬ＠
<1J 

» ＠ ＠ ＨＫ＠ 9r) ＠ 0,02 ＠
g ＠ ＠ ＠ ＠ ＠ Q Ｈ＠ ＠ ＠ ﾭ

f':I Ｉ＠ Ｎ＠ ＠ ＠
ｾ＠
f-- ＠ ＠ ＮＭﾷ＠
Ｎ＾＠

ｾ＠ ＠ ＠ ＠ ＠ ＠ - Q - ＠ ＠
ｾ＠ n :;. ＠ Ｈｮ＠ ＠ 500 ｾＩＮ＠ ＠ ＠ Ｍ

ｾ＠ ＠ ｵ＠ ＠ ＠ ＠ ＠

ｾ＠ ＠ ＠ Ｈ＠ ＩＮ＠

ｾ＠ ＠ ＠ ＠ ＠
ｾ＠ ＠ ＠ ｬｬ＠ Ｎ＠ ＠ ... 
ｾ＠ ＠ Ｌ＠ ＠ ＠ ＠

ｾ＠ ＠ ＠ ＠ ＠ ＨＩ＠

ｾ＠ ＠ Ｎ＠ ﾭ
t::: 
ｾ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠

§ ＠ ＠ ＠ ＠ ＠ ｵﾭ

＠ ＠ ＠ ＠ ＠ + ＠ Q ＠ ﾭ
Ｎ＠ ＠ Q ＠ ＠ ＠ ＠ Ｍ

t:: ＠＠ ＠ Ｎ＠ ＠ ＠

ｾ＠ ＠ ＠ + ＠ ＠ - Ｌ＠ ＠ ＠ Ｌ＠

ｾ＠ Ｎ＠

ＮＮ＠ ＠ f ＠ ＠ 18 ＠ Ｍ

＠ 10 Q ｬｬ＠ ＠ ＠ /1-
＠ 10 ＠ ＠ 2 9 ｬｬＮ＠ ＱＱ＠ ＠

＠ ｬｬ＠ 1, ＠ 0,01 Ｌ＠ ＠ ﾭ

＠ ＠ ｬｬ＠ ＠ ＠ ＠ ＠

0,01. 10 = Ot 1 Ｎ＠ ｉｩ＠ ＠ .. 
＠ ＠ ｊｉｊｾ＠ /V ＠ V ｬｉ＠

Ｌ＠ ＠ ＠ ＠ [1 ｮ＠ Ｌ＠ ﾭ

＠ Ot005 ＠ ＠ Ｑ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ 0,005. 2 = 
=0,01 Ｎ＠ ｋｾｋ＠ ｦｬ＠ ＠ ＨＮ＠ ﾭ

＠ ｬｬ＠ ＩＬ＠ ＠ ＠

＠ ｬｬ＠ ＠ ｬｬ＠ /'1, /V ＠ V ＠



＠ ＠ ｊ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ Ｎ＠

＠ ＩＧＺ＠ 111-1000 Q; IV - 978 Q ＠ V-1952 Q. 

＠ Ｇ＠ /11 ＠ Ｓ＠ 10 ＠ ＠ 0,5 Q, ＠ /V-
＠ 10 ＠ ＠ 0,05 Q ＠ ＠ v- Ｓ＠ 10 ＠ ＠ 0,01 Q. 

＠ ｵＬ＠ ＠ ＠ Ｌ＠ ＠ 0,001, 0,0001 ＠

0,00001 v. ＠ ＠ ＠ ＠ 0,19111 V ＠

＠ ＠ Ｚ＠ ＠ ＠ ＠ ＠ ＠ 0,1 ＠

0,02 ＠ ＠ ＠ ＠ r, ＠ ＠ 0,002 ＠ - ＠ ﾭ

＠ Ｙ＠ ＠ ｵＮ＠

＠ ＠ ＠ ｾ＠ ＠ ＠ ＠ ＠

＠ Ｎ＠ ＠ ＠ ＠ Ｈ＠ ＠ ﾭ

Ｉ＠ ＠ ＠ ＠ ｊｬｑ＠ ＠ ＠ ＯＮ＠ ＠

＠ ＠ ＠ ＠ ｵ＠ ＠ ﾭ

＠ ＠ 1 ＠ 1I ＠ ＠ ＠ ＠ ＠ ＠ ＠

Ｌ＠ ＠ ＠ ＠ ｾ＠ Ｎ＠

ｊＡ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ Rs ＠ ｒＧＬ＠ ＠ ﾭ

＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠

＠ Ｎ＠ ＠ Ｌ＠ ＠ ＠ ＠ ﾭ

＠ ｒ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ Ｎ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ｌｬＬ＠ ＠ ＠ ＠ ＠

Ｌ＠ ＠ ＠ ＠ ｊＺ｜＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ 1 V, ＠ ＠ ＠ ＠ ＠ ［＠ ＠ ＠ ＠ ﾭ

＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠

＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ k ＠ ＠ ＠ ＠ 0,1 ＨＮ＠ Ｎ＠ 49). ＠
＠ 0,0.2 ＠ ＠ ＠ Ｌ＠ ＠ 0,002 ＠ ＠ ﾭ

＠ r ＠ Ｎ＠ Ｇ＠ ＠ ＨＩ＠ ＠ k Ｚ＠
＠ ｵ＠ ＠ ＠ Ｎ＠

ｲ＠ ＠ ｵ＠ ＠ ＠ 0,11111 V ﾭ
＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠

ＧＢ＠＠ ｾ＠ ＠ ＢＭ＠

＠ Ｇ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ BepXHero ﾭ

Ｎ＠

＠ ＠ ＢＧＭ＠ ﾫ＠ [18] ｵﾭ

＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ 30 ＠ V, ＠ 30 ＠ 60 ＠ V ＠ ＠ Ｖ＠
＠ 90 ＠ v. ＠ ＠ Ｎ｜ｴ＠ ＠ ﾭ

＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠

ＨＮ＠ 50). 
＠ ＠ ＠ ＠ ＠ R1 ＠ R2, ＠

＠ ＠ R' ＠ R", ＧｉｕｊｬＭ＠ ＠ Ｌ＠ ＠ ＠ ｲｉｾ＠

• ＿＠



ｾ＠ ＠ ＠ - Ｌ＠ ＠ ＠ ＠ V. ＠ ＠

＠ ＠ - d ＠ ＠ ＠ Rg ＠ Rs', ＠ Ｎ＠

ｊＱＮ＠ ＠ ＠ ＠ - ＠ ＠ Ｌ＠ ＠ ＠ 110 

＠ ＠ ｾ＠ ＠ ＠ ＠ N ＠ Ｌ＠ Ｇ＠

＠ ＠ 1 V ＠ ＠ 100 Q. ＠ ＠

＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ... 
＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ｊｬ＠

＠ N, ＠ ＠ ＠ ＠ Ｌ＠ ﾭ

＠ ＠ ＠ ＠ Ｎ＠ ＠ Ｎ＠

＠ k ＠ ＠ ＠ ｮ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ Ｂ＠ Ｌ＠ ＠ ＠ ﾭ

＠ ＠ Ｎ＠ ｮ＠ ＠ ＠ ｾＧｯ｣ｰ･Ｍ

tJ 
i 

Ｎ＠ 50. ＠ ＠ ＠
＠ ＠ ＠

＠ ＨＶＭ＠ ＩＮ＠

＠ ＠ ＠ Ｌ＠

＠ Rs'. 

＠ ＠ ＠ ＠ ﾭ

＠＠ (& - 4), ﾭ
＠ ＠ ＠

［＠ ＠ ＠ ＠

＠ ｃｏｾｔｂ･ｔｃｔｂｙ･＠ Ot005mV. 
＠ ＠ ＠ ＠ ＸＰﾭ

＠ ＠ 1,0 Ｎ＠ v. ＠ ﾭ

＠ RS1 ＠ ＠ ﾭ

＠ ＠ Ｌ＠ ﾭ

Ｉ＠ ｾ＠ ＠ ＠

＠ ＠ Ｎ＠

＠ ＠ ｬｉＮｾ＠

＠ ＠ ＠ ＠ ＠ ﾭ

ｾ＠ ＠ ＠ ＠ ﾷ＠

＠ ＠ 0-30 ＠ 30-60 ＠
60-90 ln v. Ｙ＠ ＠ ＠

＠ ＠ Ｎ＠ ＭＭ

＠ ＠ ＠ Ｍ

＠ Ｌ＠ Ｌ＠ ＠ ＠ ＠ ＧＢ＠

Ｌ＠ . ＠ ＠ ＠ ＠ ＠ ｟＠

＠ Ｎ＠ ＠ ＠ ＠ ＠ Ｌ＠

＠ ＠ ＠ ＠ ＠ Ｌ＠ Ｌ＠ ﾭ

Ｎ＠ Ｌ＠ ＠ ＠ ＠ ＠ Ｖ＠ ＠ ＠

Ｌ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠ ｮﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｍﾭ

＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠

ＸＰ＠ Ｇ＠ ＠ Ｂ＠ ＠ Ｌ＠ Ｎ＠ Ｌ＠

ｾ＠ ＠ ＠ Ｈ＠ ＩＬ＠ ＠ ｾ＠ ･ｊＱ＠

＠ ＠ ＠ -t- ＠ ＠ -- Ｎ＠

＠ ＠ ＠ ＨＮ＠ Steinwehr) [121] ＠ ＠

＠ ｷ＠ ＠ ＠ ＠ Ｌ＠

＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠
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ＨＮ＠ 51), ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ｵＭ Ｂ＠ Ｘ ＠ ＠ ＠ Ｎﾭ

＠ Ｂ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ R = 12 Q. ＠ ＠ ｵ＠ .. 
Ｌ＠ Ｎ＠ Ｎ＠ ｾ＠ Rs, ＠ ＠ ＺＺＺ＠ R. 
＠ 108 Q. ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠

＠ ＠ ＠ R ＠ ｒ［ｾ＠ ＨＮ＠ Ｎ＠ 51), ＠

R' R· ｒ ＠ 12· 1 08 Q 
= R + ｒ ＠ = 12 + 108 = 10,8 . 

ｉｬ＠ ＠ ＠ R 
＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠

＠ ｒ ＠
＠ 10,8· 1, ＠ 1- ＠

＠ Ｎ＠ ＠

1 = 0,01 ＠ ＠ ﾭ

＠ ＠ 0,108 v. ＠

＠ ＠ ﾭ

＠ ＠ Ｌ＠

＠ ＠ ＠

＠ ＠ ﾭ

＠ ＠ ﾭ

＠ R1 ＠ R2• ＠ ＠

＠ ＠ ＠ R 
＠ ＠ ＠

＠ ＠ Ｍ

ＮＬ＠ ＠ ＠

＠ ｾ＠ ＠ R', 
＠ ＠

＠ ＠ ﾭ

ｮ＠ ｵ＠ R ＠ RSJ 

Ｎ＠ Ｎ＠ 10,8 Q; ＠ ＠ ＠

＠ ＠ ﾭ

＠ ＠ ＠ ﾭ

＠ ＠ R. ＠

＠ ＠ ＠

＠ R ＠ ｴｴＭﾭ

＠ ＠ ﾭ

Ｌ＠ ＠ ＠ ＠ R! 
＠ ＠ ﾭ

＠ Ｌ＠ ＠

- Ｌ＠

,..--____ ........ ----1 I 

o.()11I 

/0/,1.1 Jl 

0.011/ 

ＭＧＢ＠

ｦＩｾｒ＠

If 
0.(" J 

.. ' 

-

＠ ＠ Ｍ Ｎ＠ 51. ＠ ＠ ＠ ＠
Ｎ＠ ＠ ｮ＠ Ｍ Ｎ＠

＠ ＠ ＠ ＠

ｴ＠ Ｎ＠ Ｌ＠ ＠ ＠ ＠ ｾＬ＠ ＠

Ｇ＠ ＠ ＠ R ＠ R'" ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

ｬｬ＠ ＠ ｾ＠ R1J R
2 
＠ ｒ Ｌ＠ ＠ R1 ＠ R2 ＠ ＠ R, 

＠ ＠ ＠ ＠ ＠ ＠ ＠ ｒ ＠ Ｌ＠ Ｍ



＠ R; ｒ ＠ = 108 Q, ＠ R1 + R,. = 12 Q. ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠ ﾭ

＠ ＠ ＠ ＠ Ｑ Ｌ＠ Ｒ＠ ＠ ＠ ＨＮ＠ 52), Ｚ＠

R2(Rt + ｒＩ＠ +. R1(R2 + ｒ Ｉ＠ + ｒ ＠ (R1 + R2) + 
R1+R2+Rs = Ｒ＠ ＧＬ＠ Ｑ＠ ＫｒＲＫ ｒ ＠ = Ｑ＠ ［＠ ｒ ｴ ＫｒＲＫ ｒ ＠ = Ｑ＠ Ｒ Ｍ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＬＮ＠ ＠

＠ ＠ ＠

ｒ ｲ ﾷｒ ＠

,-
RJ 

Ｎ＠ 52 .. ＠ ＠

＠ ＠ Ｎ＠

. 
＠

Ｍ

＠
Ｍ 1·,) 1'1 

＠
＠

＠

I 
-

1 0,1 ＠ 10.8 
11 4,86 5.94 

＠ ＠ = Rr + R'1J + Rj · 

＠ ＠ ＠ ＠ Ｇ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ Ｌ＠ ＠ ＠ Ｑ＠ + r2 ＠ ＠

＠ 10,8 Q ＠ ＠ ﾭ

＠ ＠ R'; ＠ Ｌ＠ ＠

Ｌ＠ ＠ ＠ ＠ ﾭ

＠ ＠ R ＠ ＠ R I ＠

Ｌ＠ ＠ Ｇ＠ ＠ ＠

＠ ＠ ＠ Ｌ＠ Ｎ＠ Ｎ＠ ＠ ＠

Ｍ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠

＠ Ｎ＠

R'!. R1 

I 
I -

- 12 
5,4 6,6 

I 
,}." 

,) 

r 

I 

＠

0.297 

--

＠ ＠

＠ ﾭ

＠

＠ ＠

＠

ｾＭＭＭ -

111 
0,01 
0.001 5,346 5.4f4 5.94 6,06 0,29997 

0,001 
0.0001 
0.00001 

i 

＠ ＠ ＠ ｵ＠ ＠ Ｈ ＧＩ＠ ＠ ＠ Ｍ

Ｎ＠ ＠ 0,3 9, ＠ ＠ Ｚ＠ ＠ ＠ Ｎ＠ ＠ ＠

＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ 0,03 Q_ ＠

＠ ＠ ＠ ＠ 0,050/0 ＠ ＠ ﾷＧ＠
＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ Ｎ＠

＠ R2 ＠ R1 Ｑｉ＠ ＠ ＠ Ｌ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ Ｑ＠ ＠ ＧＡＮ｟＠ ＠

ＨＩ＠ ＠ ＠ ＠ ＠ Ｈ＠

＠ ＠ IQ: 

'10 



＠ ｾＺ＠ r1 +'2 = 10,8 Q, ＠ ＠ ＠ ＠
＠ ＠ /, ＠ ＠ ＠

Ｑ ＧＭ Ｒ Ｇ］ＬｉＮＱＰＬＸ＠ ＠ ＧｬｴＫｲｾＧ］ＱＰｊＸＮ＠

Ｌ＠ ＠ ＠ Ｌ＠ Ｚ＠

2'1' = 11,88 Q ＠ Ｏ＠ = 5,94 Q; 

＠ Ｒ Ｇ＠ = 10,8 - 5,94 = 4,86 Q. 

＠ ＠ Ｐ＠ ＠ ＠ ＠ III ＠

/('1" + '2") = 1· 0,01. ＨＱ＠ + ｾＩ＠
r JJ 11 

＠ ＠ 1 ＠ ＧＩＮ＠ ＠＠ ＠ ＨＮ＠

＠ ＠ Ｓ＠ Ｌ＠ ＠ ＠ ＠

＠ ＠ ＠ R ＠ ＠ Ｎ＠

＠ ＠ ｵ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ 1 ＠ Ｌ＠ ＠ 1 ＠ Q ｉ＼Ｎ＠ ＰＱＱ＠

＠ ＠ ＠ 90 9, ＠ ＠ 9 
Ｎ＠ J// ＠ 1 g ＠ ＠ ＱＱＰ＠ ＠ 81 Q. 

＠ ＠ 9 ＠ ＠ / ＠ ＠ ＠

＠ 90 Q ＠

, 10·90 
9 ＠ 10+ 10 +- 90 = 99 Q. 

ＩＮ＠

Ｍ

ｾｋ｡｡＠ 1 
＠ ﾭ

＠

ＬＮ＠

＠ Toro, ＠ ＠ ＱＱ＠ 11, ＠ ﾭ

＠ ＠ Ｌ＠ ＠ 9 Q (9 ｬ＠ ＠ 1 Q). ＠ ＠

＠ ＠ ＠ ＠ 99 + 9 = 108 Q. ＠ ﾭ

＠ ＠ 9 ＠ ＠ ＠ ＠ R. ＠ ＠

＠ ＠ R ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ 0,1 ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ｵ＠ ＠ Ｇ＠ ＠ ＠ Ｌ＠

ｵ＠ ＠ ＠ ＠ ＠ ＠ ＠ = 101,83 g 
＠ ＠ ＠ ＠ / /. 

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ Ｌ＠ ＠ ＠ 0,01 ＠ ＠ ＠ ＠ ﾭ

Ｎ＠ Ｌ＠ ＠ ＠ ＠ ＠ 1,0182 ＠ 1,0184 v. 
＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠

＠ r' = 10,183 Q, ＠ ＠ ＠ ＠ ＠ 0,1 Ｎ＠
＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ 1,0 V ＠
＠ ＠ ＠ ＠ 0,1 V ＠ 0,01 v. 

＠ ＠ ＠ ＠ ｊｲ＠ ＠ Ｂｬ＠ Ｌ＠ ＠ ﾭ

＠ ＠ ＨＮ＠ Ｎ＠ 51) ＠ ＠ ＠ 101,83 Q. ＠
Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

Ｌ＠ ＠ 101,83 Q ＱＱＰ＠ ＠ ＠ ＠ Ｍ

＠ ＠ Ｈ＠ 0,01 ＯＩＮ＠ . 
＠ ＠ ＠ ＠ ＠ ＠ ＠

ＨＮ＠ Wolf). 
ｂｂｾｙ＠ Ｌ＠ ＠ ｾ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ｲｲ＠ ﾭ

Ｉ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ Ｌ＠ ＠ ＠ Ｎ＠
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· ＠ Ｌ＠ ＠ Ｎ＠ ＠ ＠ Ｂ＠

＠ ＠ ﾷ＠ ＠ ＠ ＠ Ｎ＠ Ｌ＠

＠ ＠ ＠ ＠ R ＠ R' ＠ ＠ ＠ ＠

＠ ＠ ＠ Ｎ＠

＠ .. ｾ＠ VI 

＠ ＠ ＠ ｾ＠

＠ ＠ Ｌ＠ ＠ ＠ ｮｱＬ＠ ＠

＠ ［＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠

＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠

＠ Ｎ ｊ＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ Ｌ＠ Ｌ＠ ｦ＾＠

＠ ＠ ＠ ＠ ＠ 0,10/0 ＠ ＠ ＠ Ｇ＠ Ｌ＠ ＠

Ｌ＠ ＠ MtCTO ＠ ＠ ｲ＠ ｾ＠ ｾ＠

＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠ Ｎ＠ ＠ ＠

＠ ＠ ＠ Ｎ＠ Ｌ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＬＱ Ａ＠ ＠ ｂ｣･ｲ｡＠

Ｎ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ･ｊｩ＠ ＠

Ｌ＠ ｒ＠ Ｌ＠ ＾＠ ＠ ＠ ＠ ﾭ

Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠

ｬｬ＠ ＠ ＠ Ｂ＠ ＠ ＠ ＠ •. 
＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

0,1 Ｌ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ﾭ

＠ ＠ ＠ Ｌ＠ Ｌ＠ ＠ Ｌ＠ ＠

Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠

＠ ＠ Ｌ＠ ＠ ＠ Ｖ＠ ｬｉﾷ＠ ＠ Ｎ＠ ＠

Ｌ＠ ＠ ＠ ＠ ＠ Ｈｓｴ｡ｮｳｦｩｾｬ､Ｉ＠ [119} 
＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ Ｎ＠ Ｐ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｈﾭ

Ｌ＠ Ｌ＠ ＠ ＠ ＮＩＬ＠ ＠ ＠ ｲｴ＠ Ｇ＠ ＠ .. 
＠ Ｎ＠ ＠ ＠ ＠ (Hoffmann u. Rotbe) ｛ＷＴ｝ｾ＠ ｾＩ＠

＠ ＠ ＠ Ｇ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ Ｌ＠ ｬｬ＠ ＠ ＠ Ｇ＠ ＠ tBureau oi 
Standards) ＠ ＠ ＨＮ＠ Ｎ＠ Brooks) [10, 11, 12]. ＠ ＠

＠ Ｎ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ［＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ｮｉ＠ ＠ ＠ ＠ ＠ Ｈｷｾ＠

Ｚ＠ ＠ ＩＮ＠ ' 

＠ ＠ ＠ ＠ ＠

＠ ＠ ｾｩＢＬ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ Ｌ＠ ＠ ＠ Ｚ＠ 1) ＠ ﾭ

Ｌ＠ ＠ ＠ ＠ ｾＧＱ＠ ＠ Ｍ

';2 



＠ Ｌ＠ 2) ＠ ＠ ＠ ＠ ｾＧ＠

ｵＮ＠ ＠ ＠ ＠ ＠ ＠ ｓｩＧ＠

＠ ＠ 3) ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ｵ＠ ＠ Ｌ＠

＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ［＠ ＠ ＠ ＠ ＠ ＠ Ｎｾ＠

＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ .. 
＠ ＠ ＠ Ｎ＠

＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠＠ ＠ ＠ ＠＠ Ｍ

＠ ＠ ＠ ＠ ＠ ＠＠ ＠＠ ＠ u ＠ ＠ ＠＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＨＮ＠ 53 ＩＮ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｚ＠ Ｌ＠

＠ ＠ ＠ Ｌ＠ Ｎ＠ Ｌ＠ ＠ ﾭ

＠ ｾ＠ Ｎ＠ ＠ ＠ i ＠ ＠ ＠ ＠ ｉＭ＠

＠ Ｌ＠ Ｚ＠ . 

i (Rl + Ｑ Ｉ＠ -- 1'1- ＠ = ＠ Ｎｮ＠ ＠ ＠ ＠

1 Ｈ Ｑ＠ + Ｒ＠ + R) - i· Ｑ＠ - ＠ = ＠ ＠ BToporo Ｌ＠

＠ Rz- ＠ ＠ ＠ ＠ Ｌ＠ ﾭ

＠ ﾷ＠ ＠ ＠ Ｈ＠ I<OHUOB Ｑ ＩＬ＠ r t ＠ ＧｬＭｦＮ＠

Ｌ＠ R - ＠ ＠ Ｎ＠ ｾＢ＠

＠ ＠ ＠ ｾ＠ ＠ ＠ 4 Ｚ＠
ＭＧｬ＠

u - -
.. .s ｬ＠ + ＶＩ＠ + R 
1- ... 

- R + '1 (" + R) . 

z " + Ｌ＠ + R 

＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ｬｉＬ＠ ﾷ＠

＠
＠ (rl + Ｌ＠ + R) ＠ ＠ ＠ ＮＬ＠ ＠ ＠ ＠ Ｍ

＠ ＠ ｵ＠ ＠ ｲ＠ ＠ ﾷ＠ Ｍﾷ＠

Ｎ＠ ＠

＠ ＠ ＠ ＠ ＠ '1 ＨＮ＠ ･ｾ＠ ＠ ﾷ＠ Ｎ＠

＠ ＠ Ｉ＠ ＠ ＠ ＠ .. ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾷﾭ

Ｎ＠ ＠ ＠ ＠ Ｌ＠ ＠ Ｎ＠ Ｍ ＠ ＠ ﾭ

ｾ＠ ＠ R' J ＠ ＠ ＠ ＠ ＠ ＠ ... · 
＠ Ｚ＠

. ＮＢ＠ - ;;1 + ＠ 2 + R · '1 • 

1= R' , 

＠

'13 



＠ ＠ ＠ ＠ R' ＠ ＠ ＠

Ｇ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ Ｌ＠ ＠ ﾭ

ｩ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠

ＬＺ＠ 1) ＠ ＠ ＠ ＠ Ｌ＠ ＠

ﾷ＠ Ｌ＠ ＠ 2) Ｌ＠ ＠ ＠ ＠ ＠ ﾭ

ＧＬ＠ Ｎ＠ Ｎ＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠ ﾭ

＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ Ｚ＠ Ｖ＠ ＠ ＠

Ｌ＠ ＠ Ｍ＠ Ｎ＠

＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠＠ ＠ ＠ ＠ ＠ ＠ ＠＠ ＠ u ＠ ＠ ＠＠ ＠

Ｇ＠ ＠ ＠ ＠ ＠＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ ﾭ

ＬＧＧ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠ 53 Ｎ＠ ＠ ＠ ＠

Ｎ＠ ＠ ＠ ＠ ＠ Ｚ＠ /', i ＠ / ＠ ＠ Ｚ＠

/'R Ｎｒ＠ ＠Ｍ ｬ＠ Ｍ＠ = . n ＠ , 

Ｎｲｒ ＠ )' ｒ ＠
l\n+ R2 +'l -[. n ＭＯ Ｑ ］［＠

I(rl Ｋ Ｒ＠ +R) -ir1 Ｋ＠ = Ｎ＠
n-l 

＠ ＠ ＠ I'-TOK ＠ ＠ ＠ Ra -'n--; ｒＭＭ

ｒ ＠
＠ ［＠ - - ＠ ＠ Ｌ＠ ＠ ＠ ﾭ

n 
.. ＠ ［＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ Ｎ＠

l 

Ｉ＠

l 

) 

f - I 
＠

＠

Ｎ＠ 53. ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ .. 

＠ ﾷ＠ ＠ ＠ ＠ / ＠ [', Ｚ＠

＠ ﾷｬ＠ ＠ ＠ 6 
-- ＭＭﾷ＠

i = n_ ｬ＠ + '2 + R _ n Ａ＠ + '2 + R 1 

ｒ＠ (n-1) + R2 + Ｑ＠ ＨＲ＠ + R) - R' 

n
2 '1 +'2 + R 

＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ Ｌ＠ ＠ Ｍ＠ ﾭ

＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

ｒ＠ n-l 
Ｉ＠ ＠ ＠ ＠ ＠ Ｚ＠ ＠ ｒ＠ • Ｍ

n n 

'14 



＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ Ｌ＠ ﾭ

ｓｬ＠ ＠ ＠ Ｚ＠ ＠ ＠ ＠ ＠ ＠ ＠
ｲ＠ .. 

(

• 1 ﾷＧｬＩ＠
U ＠ = l· R + Ｑ＠ + Ｒ＠ + R n. 

＠ ＠ ＠ R 1, ＠ ＠ Ｌ＠ ＠ Ｇ＠ ＠

Ｌ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ Ｌ＠ ＠ ＠ ＠ Ｌ＠ ＠ Ｎ＠ ＠ n - ﾭ
＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ｵ＠ ＠ - ＠ ＠ ＠ ｵ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠
Ｎ＠

＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ n ＠ ＠ ＠ ＠ Ｌ＠ Ｎ＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠＠ ＠ ＠ ＠ ＠＠ ＠＠ ＠ ＠ ＠ ＠＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ Ｎ＠ 53 ＠ Ｚ＠

i ＨｒＱｊｬＫｒ Ｒ ＫｬＩＭＡ Ｑ Ｍｬ ﾷｒ＠ = Ｉ＠

l(r1 +r"!.+R) -i.r1 + ＠ =0. 

Ｌ＠ ＠ ＠ ＠ ＠ 1, Ｚ＠

ﾷ Ｑ＠
ｉﾷｒ Ｍ 'l+ r2+ R 

l= 

R +R + rl(r2+ ｒＧ＠
＠ 2 ｬ＠ + Ｒ＠ + R 

＠ I}I- ＠ ＠ ＠ ＠ ｒ＠ - ＠ ＠ ﾭ

Ｎ＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠

Ｌ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ Ｍ

ﾷＧｬ＠
＠ ＠ ＠ Ｌ＠ ＠ ｉﾷｒ］＠ + +R ］ＡＡＩ＠ ＠ ＡＭＭ

ｬ＠ rz 
＠ ＠ ｾ＠ ＠ ＠ ＠ ｟＠

＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ Ｌ＠ ＠

＠ ＠ Ｌ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ｊｩ＠ ＠ Ｎ＠ ＠

＠ Ｌ＠ ＠ ＠ Ｌ＠ ＠

＠ ＠ ＠ Ｌ＠ ＠ ｾＬ＠ Ｚ＠

J..-c- ｒ ＠ Ｍ ｉ ｬ＠ • 

l = ---R"""'" -- , 

＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠

Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ Ｔ＠ ｵ＠ ＠ ＠ Ｌ＠ ＠

Ｂ＠ ＠ ＠ Ｎ＠

'15 



＠ ＠ ＠ ＠ ＠ ＠ ＠

＠

＠ ＠ ＠ ｵ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ Ｎ＠

1. ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ R, ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ｊＱ＠

＠ Ｌ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠

Ｎ＠

2. ＠ ＠ ＠ ＠ ＠ ｬ＠ ＠ r'j. 

t 
1, 

11 

- -------- --·-l1x---------· _ ..... _ .. _. - - .- - Ｎｾ＠

"'---.........;...:.*9--.. - --._. ﾷﾷﾷＭﾷＭＭＭＭﾷＭﾷＭＭｒＮｉｊｾＡＱｮＭ］ＭＭｉＭＭＭ ... -.--.- -_'--. 

1 1-1. 9 .. 

1 -, 

l' 

8 

Ｖ＠

1 101 _ .• 
I 1 

ｾｾＭＭＭｊＶＭＭＭＭＭＭＭＭＭＭＭＭｾｹｵｵｵﾷ＠

＠

L...-____ +--1I_ 

Ｎ＠ 54. ＠ ＠ ＠ ＠ ＠ ｉｉＢ＠
＠ ＠ ＠ Ｎ＠

3 .. ＠ Ｇ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ Ｌ＠ ＠ ＠ ｵ＠ Ｌ＠ ＠ ｟＠ ﾭ

＠ ＠ ＠ ＠ ＠ Ｎ＠

ｋｰｾｍ･＠ ＠ ＠ ＠ ＠ ＠ ｾ＠

＠ ＠ ＠ ＠ ＠ Ｚ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

ｍ･ｈｬ･ｍｏｏ＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠

＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ｾＬ＠ ＠ ＠ ＠ ﾭ

＠ ＨｉｕＩ＠ ＠ ＠ Ｌ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ Ｎ＠ ｉＱｵ＠ ＠

＠ Ｘｳ＠ ＠ Ｎ＠ 54 ＠ ＠ ＠ ｊｬ＠ ＠

＠ ＠ ｵＮ＠ ＠ ＠ ＠ ＠ cxeMaJ:
1 

Ｍ

＠ Ｌ＠ ＠ . ＠ ＠ ｊｬＬＧｴ＠ ｉＬ＠

76 



＠ ＠ ｒＮ＠ ＠ ＠ ＠ ＠

＠ ＠ ｒ＠ ＠ ＠ Ｎ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ﾭ

Horo ＠ ＠ Ｌ＠ ＠ ＠ ＠ Ｖ Ｌ＠ ＠ ｊＱ＠

＠ ＠ ｾ＠ Ｎ＠ ＠ ＠ ＠ ＺＮ＠ ＠ Ｖ＠ ﾭ

＠ ＠ ｑ＠ ｉ＼Ｎ＠ Ｌ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ Ｖ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ 'ti ＠ Ｌ＠ ＠ ＠

＠ ＠ ＠ ｾ＠ - ＠ ＠ ＠ TOl<a ﾭ
Ｌ＠ ＠ ＠ Ｎ＠ ＠ Ｉ＠ ＠ ＠ ｲＨＩ＠

＠ ＬＭＶ＠
Ｌ＠ ＠ ＠ ＠ ＠ ＠ R = . t t ｃｓｉ＠

. . r-s ＭＭ ＠

Ｎ＠ ＠ ＠ ＠ ＠ Ｍ

＠ ＠ ＠ ＠ ＠ ｵ＠ ﾭ

＠ rl' ＠ ＠ ＠ ＠ , 2' ＠ ＠ .. 
＠ ＠ ＠ ＠ ＠ ＠ R. ｾ＠
＠ Ａ＠ ＠ ＠ ＠ ｬＱ＠ k ＠ ＠

＠ Ｌ＠ Ｎ＠ Ｎ＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ Ｍ ＠ ＠ ＠ ＠ ＠ J ﾭ

ｒ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ HeKOToporo ﾭ
＠ ＠ Ｎ＠ ＠ ＠ r

1
, ＠ ﾭ

＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ... 
＠ Rp : 

＠ ＠ Ｌ＠ ＠ Ｈ Ｑ＠ + Ｒ Ｉ＠ ＠ ｾ＠ ＠ k ＠ ＠

Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｚ＠

rAe Rk = Ｈ Ｑ＠ +rs)., 

＠ ＠ ＠ ＠ ＠ ｬ＠ Ｎ＠

Ｌ＠ ＠ ＠ ｾ＠ ＠ ＠ R,: 

＠

ﾷ Ｌ＠
Rk-r1 + --- - ｝＠

R I = ＠ + Ｌ＠ = Ｌ＠
＠ R + rn- r, " ---

Ｋ＠ Ｖ＠

r -- R ---1 ( + r:.t- r• ) 
1 - 2 " ＧＳ＠ + Ｎ＠ " 

"1'1 



1 . fj ,., \ 

＠ ＠ Rp ＠ ＠ r1 = "2 (R" + ＠ ｾ＠ ｾＶＩＧ＠ ＠
＠ ＠ ＠ ＠ ＠ ＠ ＠ k 
＠ ＠ ＠ ＨＮ＠ Ｎ＠ 54). ＠ Ｌ＠ ＠ ＠ ＠ ＠ k 
＠ ＠ ＠ Ｌ＠ ＠ ＠ ﾭ

＠ r.) ＠ ＠ ＠ Ｎ＠ ＠ k, ﾭ

＠ ＠ ＠ ＠ ＠ - ＠ Ｈ Ｑ＠ + '2)' ＠ Ｌ＠

＠ ＠ ＠ Ｔ ＠ ＠ ＠ ＠ r.t,. ﾭ

＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ k ＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ ﾭ

＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠

1 (R + ＧﾷＧＶ＠ ) 
Ｑ＠ = 2 k ｲ＠ +'6 · 

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

1 n-l 
RiJ. -, ＠ ＠ ＠ ＠ - ｒ ＠ , ＠ ＠

n n 

＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｍ

＠ R' ＠ Ｎ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ｾ＠

＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ Ｌ＠ ＠ ﾭ

＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ .. 
＠ ＠ ＠ ＠ ＠ ＠ Ｍ

1 
＠ ｒ ＠ 11. ＠ ＠ ＠ ｾ＠ Ｌ＠ ＠ ＠ ＠

Ｌ＠ Ｌ＠ ＠ ＠ ＠ ＠ Ｏ＠ ＠ ＠

ｒ＠ n-l 
＠ -- ＺＭｬ＠ ＠ ｒﾷ＠ --, ｟＠ Ｎ＠ ＠ Ｍ

n n' 
n-l ' 

＠ ｒ Ｘ＠ n
2 

• ｲ＠ ＠ ＠ ＠ Ｉ＠

Ｌ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＬＬＧＱ＠ ＠ nocTolH-

Ｌ＠ ＠ ＠ ｵ＠ ＠ ＠ ＠ ＠ ＠

n-1 
Ｌ＠ ＠ ｒﾷ＠ n

2 
• 

＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ erQ Ｎ＠ . 
＠ ＠ ＠ ＠ ＠ ＠ ｵ＠

＠ Ｈ＠ Ｉ＠ ＠ ＠ ＠ ＠

＠ ＠ Ｌ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

Ｎ＠ Ｌ＠ ＠ ＠ ＠ Ｌ＠

＠ ＠ ＠ ＠ ＠ ＠ ﾭ

Ｎ＠ ＠ ＠ ＠ ｊｬＡ＠ ＠ ＠ ＠

＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ .. 
＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｈﾭ

Ｉ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ nOTeHUlifoMeTp ＠ ＠ ＠ Ｑ＠ ﾭ

Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ Ｎ＠ ＠ Ｌ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠
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＠ ＠ ｬｬ＠ ＠ ＠ ｵ＠ ＬＺ＠

ＨＩ＠ ＠ ＠ ＠ ＨＩＮ＠ ＠ ｲ＠ ﾭ

＠ ＠ ｵ＠ IUYHTa ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ｬｬ＠ ＠

＠ ＠ TOl<a ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ Ｎ＠

＠ ＠ ＠ ｏｊ＠ ＠ ＠ Ｌ＠ ＠ ＠

＠ ＠ ｾ＠ ｬｬ＠ ＠ ｬｬ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ Ｌ＠ ＠ ＠ Ｌ＠ ＠ ﾭ

＠ ＠ Ｌ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ｾ＠ )(2 Ｂｴ＠

ｲｮ＠ ＠ ｮ＠ ＠ ＠

＠ ＠ n ＠ N2 3" ＠ ＠ ＢＺ＠
＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ｜Ｚ＠ ＠ ＠ ＠ ＠ ｾＮ＠

D 
＠

rll ｻＩ｟］Ａ＠ :1_---'-

I ｾｾｾＭｾ｟ｒｲＭＭ __ ＭＭｾｾｾ｟ｌ＠
ｾ＠

I 
I 

ｾｒ＠

ｃ＿､Ｔｑ･ｊｌＹｾ＠

Ｎ＠ 55. ＠ ＠ Ｚ｜ｴ＠ ＠ ＠ ＠ ＠
＠ ＢＮＧ｝＠ ｍｾ＠ 3" . 

Ｎ＠ ＠ Ｎ＠ 55 ＠ ＠ ＠ ＠ ＠ ﾭ

Ｎ＠ ＠ ＠ Ｑｻ＠ ＠ ＠ ＠

Ｌ＠ ＠ ＠ ＠ = Ｑ＠ +'2 ＠ Ｎ＠ 54 .. 
＠ ＠ ＠ ＠ 30 Ｌ＠ ＠ 5 Q Ｎ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠

＠ 10 Ｌ＠ ＠ 0)01 Q Ｌ＠ ＠ ＠ ＠

＠ 1,80 Q. 

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ Ｌ＠ ＠

＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ 100 Q, ＠ ＠

＠ ＠ ＠ - 1 ＠ ＠ 0,01 Q, ＠ ＠ ＠

·19 



ＺＺＮ＠ ＠ 1,80 Q. ＠ ＠ ＠ 10 ＠ 0,01 Q ＠ .. 
ﾷ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠

Ｌ＠ ＠ ＠ ｓｬｓｉ＠ ＠ 101,80 Q ＠ 101
t
90 Q-

＠ 0,01 Q. ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ • 
Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

) 

_ ＠ ＠ Ｇ＠ ＠ ＠ ＠

Ｚ＠ ＠ Ｎ＠ ＠ Ｌ＠ ＠ ＠ ＠

＠ ＠ 0,01 ＠ ＠ ＠ ＠ 0,01 0/0. 
＠ ＠ ＠ ＠ ＠ ＠ Ｎｓｬﾭ

Ｎ＠ ＠ ＠ ＠ ｰ･ｏｃｔ｡ｔ｡ｾ＠ ＠

Ｎｊｬ＠ ＠ ＠ ＠ ＨＧ＠ ＠ ＠ ＩＬ＠ ＠ ﾭ

＠ ＠ 20,85 Q ＠ ＠ Ｂ＠ ＠ ＠ 22,35 Q; 

Ｎ＠ ＠ ＠ ＠ ＠ ＠ 15 Ｌ＠ ﾭ

＠ 0,1 9 Ｌ＠ ＠ ＠ r:J ＠ ('6 ＠ ＠ Ｉ＠

Ｌ＠ ＠ ＠ - 88,9 Q,' ＠ 15 ＠ .. 
ＧＬ･ｮ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠

ＬＺ＠ 123,4 Q. 

＠ ＠ ':3 ＬＬ［Ｌ＠ ＠ ＠ ＠ ＠ ＠

Ａ＠ ＠ ＠ ＠ ＠ ＠ 0,5 Q. ＠

＠ ＠ ＠ ＠ ＱＧＬ＠ ＠ ＠ ＠ ﾭ

Ｇ＠ ＠ ＠ 0,3 Q, ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

ＮＮＭ＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠ Ｈ Ｑ＠ + '2) 
Ｍ＠ ＠ ＠ ＠ 'G ＠ '1, Ｎ＠ ＠ ﾭ

＠ Rp , ＠ ＠ ＠ 85, ＠ ＠ ＠ ＠ ﾭ

＠ ｲ＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ Ｌ＠

.. ＠ ＠ ＠ ＠ 85 ＠ ＠ ＠ ﾭ

Ｌ＠ ＠ ｓｬ＠ ＠ ＠ ＠ Ｌ＠ ＠

Ｎ＠ ＠ ＠ ＠ ＠ ＠ Ｍ

ＨＺ＠ ＠ ＠ ＠ ',: 90 ＠ ＠ ＠ 80; 
95 ＠ 75 ＠ Ｎ＠ Ｎ＠ ＨＮ＠ ＭＮ＠ 55). 

＠ ＠ ＠ ＠ ＠ ＠ .. 
＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾷＧ＠

Ｍ＠ Ｌ＠ ＠ 2400 Q. ＠ ＠ ＠ ＠

＠ 2400 Q ｓｬ＠ Ｌ＠ ＠ ＠ ＠

Ｎ＠ ＠ ＠ ｵＮＮ＠ . 
＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠

Ｌ＠ ＠ ｻ＠ Ｌ＠ ＠ ＠ ｊｴﾭ
n-l 

ｲ＠ Ｂ＠ , ＠ 60 g. ＠ Ｌ＠ ＠ ＠ ｒ＠ --·n2-

＠ ＠ ＠ ＠ ＠ ＠ 40 Q Ｈ＠
. ＬＬ＠ ＠ ＩＬ＠ ＠ ＠ ＠ ＠

＠ 100 Q. ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

ﾷ＠ ＠ ＠ ＠ 100 Q, ＠ ＠ ＠

｟＠ ＠ ﾷ＠ Ｌ＠ ＠ ＠ ＠ ﾭ

＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＨＮ＠ Ｉ＠

＠ ＠ ＠ 40 Q. ＠ ＠ ＠ Ｙ＠

Ｎ＠ ＠ ＠ 0,1, ＬＲ Ｌ＠ 0,5 ... 40 Q Ｈ＠ ＠ ＠

ｉ＠ ＩＮ＠ ＠ ＠ ＠ ＠ ＠

＠



＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＮＬＱﾭ

＠ ＠ ＠ ＠ coC!TBeTcrBeHHblX ＮＬＱ＠ Ｎ＠ ＠
＠ Ｍ＠ ＠ ＠ ＠ Ｌ＠ ＠
＠ ＠ ＠ Ｌ＠ ＠ - ｾ＠ ＠

＠ ＠ ＠ ＠ ＠ Ｇ＠ ［［＠ ｾ＠
＠ ＠ ＠ ＠ ＠ 100 Q. ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ｾｦＱ＠ ＠

Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｚ＠ ＠ ＠ ＮＴ＠

＠ ＠ ＠ ｵ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠

Ｚ＠ 7, 8, 9, Ｌ＠ 1, 2, 3; ＠ ＠ ＠ ＠ ＠ ＠
ｵ＠ 5 .. ＠ ＠ ＠ ＠ Ｚ＠ 2, 3

t 
4, 5, 6, 7 ＠ 8. ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ｊｦＮ＠ Ｎ＠ ＮＴ＠ ＠ ｲ＠ ＠ ＩｬＨ＠

＠ ＠ ＠ ＠ Ｌ＠ ＠ Ｌ＠ ﾭ

ｒ＠ ＠ 20, 30, 40 ＠ Ｎ＠ ＮＬ＠ ＠ ＠ Ｍ ＠ ＠ ＠ ﾭ

＠ ＠ Ｌ＠ ＠ ＠ 5-25, 35 ＠ Ｎ＠ Ｎ＠ ＠

ｾｷ＠ ＠ ＠ Ｎ＠ ＠ ＠

Ｌ＠ ＠ 0,01 V, ＠ Ｌ＠ ＡＺ＠ ＠ ﾭ

＠ Ｎ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠

0,001 V, Ｎ＠ ＠ ＠ ＠ ＠ 1,0 V ＠ ＠

＠ ＠ ＠ ＠ 0,05% Ｈ＠ ＠ ｾ＠ .40 0,5 ＠
＠ ＩＮ＠ ＠ Ｎ＠ ＠ ＠ 10 Ｍ＠ ＠ ＠

Ｎ＠ ＠ ＠ ＠ - ＠ 1 ＠ Q,' ＠ ﾭ

＠ ｲ＠ ＠ 100 Q, ＠ ＠ ＠ ＠ Ｍ. . 
＠ CTpeJlKa ＠ ｲ＠ ＠ ＠ ＠ Ｈ＠

＠ Ｉ＠ ＠ 1,2 Ｎ＠ ＠ ＠ ＠ ｾ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠ ﾭ

ｊｬ･ｊｬ＠ ＠ ＠ ＠ 1 ＠ ＠

＠ (Weston E]ectrica] ｉｳｴｲｵｭ･ｮｴ＠ ＠ ＩＮ＠

＠ Ｌ＠ ＠ ＠ ＠ ＠ Ｌ＠

Ｚ＠ ＠ ＠ ＠ ＠ ＨＩ＠ Ｈ＠

ＩＬ＠ ｉ［ｉ＠ ＠ ＠ ＠ ＠ ＠ ＠

. ＠ ＠ Ｈ＠ ＩＮ＠ ＠ ＠ ＠ ＠

＠ Ｚ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ .. 
Ｌ＠ ＠ ｮＭ Ｌ＠ ｒ＠ Ｎ＠ ＠

＠ ＠ ＹＬ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠

＠ - ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ Ｌ＠ ＠

ｦＧＮ＠ ＠ ＠ ＠ ＠ ｮ＠ ＠ ＠

Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠

Ｌ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ - 1,5 V, 
＠ ＠ ＠ Ｍ＠ ＠ ＠ ＠ ＠ ＠ ＠ 150. 
＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠

＠ Ｌ＠ ＠ ＠ . ＠ 150 ｮ＠ Ｈ＠ 1,5 Vt ＠ 15 V. 
＠ ＠ .. ＮＩＮ＠ ＠ ｰｹｯｾ＠ ＠ ＠ Ｌ＠ Ｌ＠ ＠ ＠ ＠

＠ 100 Ｈ＠ ＠ 1.0 V. 100 V), Ｂ｡ｊｴ＠ ＠ ﾭ

＠ ｬｬ＠ ＠ ＠ ＠ '100, ＠ ｾ＠ ＠ ﾭ

ｾ＠ ＠ ＮＴＰｒ＠ Ｎ＠ ＠ ＠ ＠ ＠ Ｍ

6 Ｎ＠ Ｎ＠ 1(nn,.OB8 6680 21 81 



＠ ＠ 0,1-0,2 V ＠ ＠ Ｌ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ npoueHTHoM Ｍ
• 

＠ ＠ ＠ ＠ ｾ＠ ＠ ＠ Ｌ＠ ＧＬ＠

＠ Ｌ＠ 1-0,2 ＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠ 03"-

＠ ＠ ＠ ＠ Ｌ＠ Ｌ＠ Ｌ＠ ＠ ＠

＠ Ｎ＠ ｾ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＨＬ＠ Ｎ＠

＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ .. 
ＩＮ＠

＠ ＠ Ｌ＠ ＠ ＠ ＠

＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ｵＬ＠ ＠ ＠ ＠ cxel8bl 

ｵｻＩｮｾ］ｮｊＧＨｊ＠
• ＸＢｊｊ＠ 2."'R fJ.91J: ＴＮｧ＠ 4,f2R ｾ＠

Ｎ＠ 56. ＠ ＠ ＠ ＠

＠ Ｚ＠ 4,5, 15, 45
t 

150 ＠ 300 V ＠ ＠ ＠

＠ ＨＮ＠ Ｎ＠ ＠ Ｌ＠ ＠

＠ ＠ ＠ ＠

＠ ＠ ＩＺ＠ 0,03, 0,1, 
0,3_ 1,0 ＠ 2,0. ＠ ＠ ＠

＠ ＠ ＠

＠ ＠ ＠ ﾭ

Ｌ＠ ＠ ＠ ＠

ＨＯ＠ ＠ - Ｎ＠ 56) ＠ ﾭ

＠ ＠ Ｎ＠ Ｍ

＠ ＠ ＠ ＠
Ｎ＠ 56. ＠ ｊｉＢｬ＠ ＠
＠ ＠ Ｂ＠ ＠ 34&. ＠ Ｌ＠ ＠ ＠ Ｍ

＠ ＠ ＠ ＠

＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ Ｍ 40 Q. ＠ ＠

＠ 300 V ＠ = 8000 Q, ＠ ＠ Ｌ＠ ＠ ＠ ＠
. Ｉ＿＠ . 

＠ ＠ ｵＬ＠ n =. 40 Q, ＠ ＠ Ｎ＠

ｒ ＠ n - 1 n -- 1 
＠ ＠ - ＠ Ra -- ＠ ｒﾷ＠ ＭＭ＠ ＠ ＠n n n!J 

i'OO() 
Rd= 8000Q; n= 40 = 200, 

Ｚ＠

n -1 199 
ｒｮ＠ = 8000 2\J02 = 39,8 Q, 

＠ ＠ ＠ Ｎ＠ Ｚ＠ 40 - 39,8 = 
= 0,20Q. ＠ ＠ ＠ Ｎ＠ ＠ ｩｦ＠ Ｚ＠ 4000 g 
＠ 150 Ｌ＠ 1200 9 ＠ 45 V. 400 Q ＠ 15 V ＠ 120 g ＠ 4,5 Ｎ＠ Ｎ＠
＠ ＠ ＠ Ｚ＠ 0.4 Q ＠ 150 V, 1.33 g 
＠ 45 V, 4,00 g ＠ 15 V ＠ 13,33 g ＠ 4,5 v. l{aK ＠ ＠ Ｌ＠
＠ ｾ＠ ＠ ＠ Ｌ＠ ｾ＠ ﾭ

＠ Ｎ＠ ＠ ＠ ＠ ｮ＠
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0,08 Q. ＠ ｬｬ＠ ＠ Ｌ＠ ＠ ｪ＠ Ｂ＠ ＠

ｬｬ＠ ＠ ＠ 750 V, ＠ ＠ ＠ ･ｊｉ＠ ﾭ
＠ ＠ 12000 Q. 

＠ ＠ ＠ ＠ Ｌ＠ ｲｊｬ＠

＠ ＠ ＠ ＠ Ｂ＠ ｾ＠ Ｗ ＠

＠ ＠ ＠ ｵＬ＠ ＠

＠ ＠ ＠ Ｌ＠ ＠ ＠ Ｂ＠ N2 7" J ＠ ＠

＠ ＠ ＠ ｾ＠ ＠ ＠ Ｉ＠ ＠ ＠

＠ ＠ ＠ ＠ ＨＮ＠ 57).. ＠ ＠ ＠ 3 ﾭ
＠ ｊＧ＠ ＠ ｾ＠ ＠ ＠ ｬｊ＠ ﾭ

＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠ 7 ﾭ
＠ ＠ ＠ ＠ ＠ ｵ＠ ＠ Ｇ＠ Ｍ

--------If'11r ｾ＠, III! ｾＭＭＭＭＭＭＭＭＭＭＭＱＭＮＭＰＭｾＲＭｲｾｾＭＭＭＭＭＭＭＭｾ＠
. ＠ tf . "' . 
t - .Jd' 02fl-60R _. 

ｬｵｾＮｊｩｉｗＧ［ＭＬＱｊｗＬＮｲＭＢｕｬｊＱ｣ｲｲｲＮｾｾｾｾｻｴＷｾＭ { ［ｾＨＬ＠ ＠
ＮＡＧ＾＠ ＧＮＮｾ＠ ｌＬｮｾｾｊ＠ 3'1 ｈＧｩｾＨＱｩ＠

｟ｾｔｾｈｾ＠ - ｭｾ＠ ｉｾｬＭ Ｇｾｾｭ＠ I ＠
ｾｾ＠ ｾ＠ ｾ＠ Ｎ｟ｾｾ＠

J Ｚ［Ｇ＠ r. . 
• :.1 1-------1---1 

Ｎ＠ 57. ＠ ＠ ＠ ｬＮｦ＠ ＠
11 ＠ ＠ ＠ Ｎ＠ ＠ 1". 

＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ･ｮＬ＠

＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠

＠ ｉｬ ｊ＠ ＠ ＠ Ｎ＠ ＠

Ｌ＠ ＠ ＠ ＠ ＠ ＠ .. 
＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ﾭ

＠ Ｌ＠ ＠ ＠ ［＠ ＠ ＠ ＠

＠ ＠ Ｎ＠ ＠ ｵ＠ ＠ ＠

ｵ＠ ＠ ＠ Ｎ＠

＠ ＠ .N2 7 ＠ ＠ ＠ ＠ ＠

150 m v. ＠ ＠ ＠ ＠ 30 Ｌ＠ ﾭ

＠ 0,2 9 ｬｬＮ＠ ＠ ＠ ＠ ＠ ＠ ＠

0.2 ＠ 30 = 6t O Q. ＠ ＠ ｵＬ＠ ＠ ＠

Ｚ＠ ＠ ＠ ＠ 34)6 Q ＠ ＠ Ｌ＠

＠ 0,08 Q, Ｌ＠ ＠ ＠ Ｇ＠ ﾭ

＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

Ｌ＠ ＠ ＠ ｮ＠ 101 t 64 9 ＠ ＠ ﾭ

＠ Ｎ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＨＩ＠

Ｌ＠ ＠ ＠ - 24 Q ＠ ＠ ＠ ＠

• 



＠ 1,6 9 ＠ ＠ Ｎ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ 25,6 Q, ＠ ＠ ﾭ

＠ ＠ ＠ ＠ - 168 9 ＠ ＠ Ｎ＠ ﾭ

＠ ［＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠

＠ ＠ ＠ 142,4 Q. ＠ Ｌ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

Ｌ＠ ＠ ＠ ＠

R - Ｑ＠ ＨＲ＠ + R) 
＠ Ｍｬ＠ + r2+R 

＠ ＠ ｾ＠ ＠ '2 = Ｌ＠ ＠ ＠ '1 ＠ ＲＢ＠ ＠ ＠

＠ ＠ ＠ ＨＮ＠ Ｎ＠ 57), ＠ ｒＭ＠ ＠ .. 
＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠ Ｈ＠

＠ ＠ ＠ ＠ ＠ Rp ＠ ﾭ

＠ ＠ ＠ ＠ Ｂ＠ ｍｾ＠ 3".) ＠ ＠ ＠ 150 
＠ ＠ ＠ ＠ Ｎ＠

Ｎ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ '1 Ｈ＠ ＠ ＠ Ｉ＠ ＠ ＠ ＠ 136,4 ＠ 162 Q, 

＠ Rp ＠ ＠ Ｚ＠

. 6·162 
1) ｒＮ＠ = 168 = 5,185 9 ＠

6· ]36·4 
2) Rpmin = 142,4 = 5,147 Q.. -

＠ ＠ Ｌ＠ T8KQM Ｌ＠ ＠ ＠ ﾷ＠

＠ ＠ ＠ ａＮｒ ｰ ］ＨＵＬＱＸｱＭＵＮＱＴＱＩｑ］ＮＳＸｑＮ＠ ＠ ＠
. 0038 ' 

＠ 5:766 = 0,660/0 ＠ ＠ ＠ ＠ .Rp ' ＠

ｲ＠ ＠ ＠ ＠ ﾷ＠ 20 Q (R1) 1 ＠ ＠

＠ ＠ Ｌ＠ t 9 < 0,20/0. 
＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠

＠ Ｌ＠ ＠ ＠ ｾ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ .. 
＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ｮﾭ

＠ ＠ ＠ ... 

＠ = Ｈｬ＠ + ｾＫ＠ R Ｎｬ＠ + iR1) = ｛ Ｑ＠ + iRt = ｛ Ｑ＠ (1 + i:t1 ). 

＠ ＠ ＠ Ｌ＠ ＠ ＠ Ｌ＠ - ＠ ＠ ＠

ＧＬ＠ [- ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠ - ＠ ＠ ﾭ

＠ ＠ Ｈ＠ ＠ Ｌ＠ ＠ ＠ ＩＬ＠

＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ﾭ

ｌ＠ ＠ ＠ ｾ＠ ＠ ＠ ＠ ＠ ＠ Ｚ＠

Ｔ＠ . ..: fJ. iR1 

＠ =-r;:;-t 
ｲ＠ 1- ＠ Ｎ＠ ＠ ＠ ＠ ﾭ

＠ iR1t ＠ ＠ ｲ｡ｮＬ＠ ＠ ＠ 3 mV. 

1 Ｎ＠ Ｂ＠
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＠ ＠ ＠ Ｌ＠ ＮＬ＠ ＠ ﾭ

＠ R1• ＠ ＫｯＧｾｾＭｏＮＱﾰＱｯ［＠ Ｌ＠ ＠ ＠ ＠
Ｉ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ R

1
8 Ｖﾭ

＠ ＠ Ｙ＠ ＠ ＠ ＠

＠

3 .. 0,1 = 0,001 61'\ mV ＠ Ｑ＠ = ｾＬ＠
100. Ｑ＠

2 

＠ ＠ ＠ ＠ ＠ Ｘ＠ ＠ Ｎ＠ ＠

I d i-R 
＠ ＠ ＠ __ 1 ＠ ＠ 0,001 Ｏ＠

, Jrl 

＠ ＠ ＠ '1' ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ｵ＠ ＠ ｲｹＮ＠ ＠ ＠ ﾭ

＠ Ｙ＠ ｾ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ - 0,025 ＠ Ｍ

Ｘ＠ ＠ ＠ ＹＬ＠ ＠ ＠ ＠ ＠

＠ ＠ 1,0170 ＠ 1,0190 V. ｬ＠ ＠ ＠ ＠ ＠

ｃｊｬ＾＠ ＠ Ｎ＠ Ｌ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＮＬ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ Ｎｮ＠ ＠ ＠ .. 
ｳＺ＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ ﾭ

ｊＱ＠ ＠ ＠ ｮ＠ ＠ ＠ 0,08 Q. ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ［＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ ＨＩ＠ ﾭ

＠ ＠ ＠ ＠ Ｌ＠ ＠

＠ ＠ ＠ ｎ｜＠ ＠ Ｎ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ Ｇ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ Ｙ＠ ＠ ＠ ＠ ＠ ｵＬＮ＠

＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ . ＠ ＠ ＠ ＨＮ＠ ﾭ

Ｎ＠ 51); ｱＬ＠ ＠ ＠ ＠ ｵＬＮ＠

＠ ＠ ＠ ＠ ＠ ＴＰＰｾＬ＠ ＠ ＠

＠ ＠ ＠ ＠ .. 
＠ ＠ N2 3 ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ (Volt Ｉ＠ ＠ ＠ ＠ (Shunt)t 
＠ ＠ ＠ ＠ Ｎ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ｵＩ＠ ＠

ｮＮＮ＠ ＠ ＠ ＠ 20 Q. ＠ ＠ ＠ ＠

ｊｬ＠ ＠ ＠ ＠ ＠ ＠ ＠ Shunt, ＠ ﾭ

＠ Ｌ＠ ＠ 6,39, ＰＶ＠ ＠ KOTOJX?rO 

Ｎ＠ ＠ Ｎ＠
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＠ ＠ ＠ ｲｩ＠ ＠ ＠ ＠ J ﾭ

＠ ＠ ＠ ＬＬｾ＠ ｎｾ＠ 3", ＠ ＠ ＠ ＠

＠ ＠ 5· 10- 6 Ｎ＠ ＠ Ｌ＠ ＠ ＠ ＠ ﾭ

＠ ＠ 20 Q, ＠ ＠ ＠ ＠ ＠ ＠ 5· 10- 6 • 20 = 
=0,] Ｎ＠

. ＠ ＠ ＠ ＠ Ｎｾ＠ Ｈ＠ Ｍ

＠ ＠ ＠ ＠ 153 mV, ＠ ＠ 150mV ＠ .. 
＠ ＠ ＠ ＠ 3 mV - ＠ ＠ ＨＩＬ＠

＠ ＠ ＠ ＠ ｾ＠ ＠ ＠ ＠ ＠ ＠ .. 
＠ Ｌ＠ ＠ ＢｓｨｵｴＢＮ＠ ＠ ＠

ｊｴＬ＠ ＠ ＠ ＠ ＠ ＠ ＠

Ｌ＠ ＠ Ｌ＠ ＠ ＠ (6 t 3 Q), ＠
＠ ｵ＠ ＠ ＬＬｾｓｨｵｴＢ＠ J ＠ ＠ ＠ ［＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ 6,3 9 ＠ Ｂ＠

＠ ＠ ＠ ＠ ＠ ＠ ＢｓｨｵｴＢＮ＠

＠ ＠ ＠ ＠ ＠ Ｌ＠ Ｎ＠ ＠ .. ｊＱ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ﾭ

＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ 20 Q Ｈ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＩＮ＠

＠ Ｎ＠ ＠ ＠ 153 mV ＠ ＠

＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ Ｍ

n-l 
＠ ＠ Ｎ＠ ＠ ｒﾷ＠ -n2 ＠ ＠ Ｍ

＠ ＠ ＠ ＠ ＠ 6,53 Q ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠

＠ ＠ Ｌ＠ ＠ ＠ ｵＮ＠ ＠ ﾭ

＠ ＠ ＠ Ｌ＠ ＠ ＠ Ｌ＠ ＠ 209. ﾭ

＠ ＠ ＠ Ｚ＠ 1,5; 3; 7,5; 15; 30; 75; 150 ＠ 300 Q. 

＠ ＠ ＠ ＠ 300 V Ｈ＠ 750 V), ＠ ＠ ＠

ｬｩ＠ ＠ ＠ ＠ ｾＮ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

15Q mV ＠ ＠ ＠ ＠ 0,75; 1,5; 3,0; 7,5; ] 5; 30; 75; 150; 300; 750 
＠ 1500 Ｎ＠ ＠ Ｌ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ｾ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ Ｎｴ＠

ＢｓｨｵｴＢＬ＠ ＠ ＠ ＠ (6,3 Q) ＠ ＠ ＠ ＠ ﾷＢ＠

Ｌ＠ ＠ ＠ ＠ ＠＠ ｾ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＮＬ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ Ｌ＠ ＠ 150 mV, ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠ .. 
＠ ＠ ＠ ＨＬ＠ ＠ 100 mV), ＠ ＠

＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ Ｌ＠ ＠ ＠ 6)3 Q, 

＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ I ＠ . ＠ ＠ ＠ ＠ .. 
＠ ＠ Ｂ＠ ＠ ＠ ＠ ＠ ＠ ＠ .. 
＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ (.-ra ﾷ＠
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＠ ＠ Ｉ＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠
＠ ＠ ＠ ＠ ＠ k 1 ＠ ＠ ＠ ＠ ﾭ
＠ (11 ＠ Ｎ＠ ＠ = k 1 + C(.I.l Ｌ＠ ＠ ＠ - ＠ ﾭ

＠ ＠ ＠ ｴ＠ ＠ 0,1 mV. ＠ ｲﾭ

＠ ＠ ｲＬ＠ ＠ (20 + 11 Ｉ＠ Q t ＠ ＠ ＠ ＠

11 ＺＮＺ＠ ＠ ( 
i = Ｒ＠ + !J.r m ＠ Ｎ＠ ＠ ＠ ＠ ＬＱＩ［＠ ＠ ＠ -- ＠ ＠

＠ Ｎ＠ Ｌ＠ ＠ Ｒ＠ ＠ ＠

［＠ Ｎ＠ Ｎ＠ ａｬｦｸ］ｕＬｸＭｬＮ ｉ Ｌ＠ ＠ Jp-TOK Ｇ＠ ＠ ﾭ

＠ .. Ｉ＠ ＠ ＠ i = Ｇ＠ Ｑ＠ J ＠ Ｎ Ｑ＠ - ＠ ＠ ｲ＠
!J. ' 

＠ ＠ Ｎ＠ ＠ 121 = (20 + ; Ｉ＠ ＠ • 

＠ ＠ Ｌ＠ ＠ Ｌ＠ ＠ 0,1 mV, ＠
＠ ＠ ＠ Ｌ＠ ＠ 20 Q, ＠ ＠ ＠

Ｇ＠ = ｾｾ＠ = 0,005 Ｎ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠
Ｚ＠

＠ ＠ ＠
(11 == ＭＨＲＭＰＭＫＭＭｲＺｄＬＵ＠ = ·0,1 Ｍ＠ ＭｏｾＰＰＵＮ＠ ＠ r . 

＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＬＮ＠
＠ ＠ Ｌ＠ ＠ ＠ k

1 
＠ ＠ Ｌ＠ ＠ ﾭ

Ｌ＠ ＠ Ｌ＠ ＠ (k + 3) mV. ＠ ＠ ＠ ＠

＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ Ｍ＠ ＠ ＠ (.1.2. ＠ ＠ ＠ ＠

＠ Ｎ＠ ＠ 5mV, ｕｘ］ＨｫｬＫＵＫＰＬＱｾＩｭｖＮ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ Ｚ＠

＠ Ｇ＠ ＠ 5 - 4 U r ＠ t 5 ＠
ｾＲ＠ = 0,1 ± 6. ＮＮＵ＠ - 0,1 +!J. ＮＬＵ＠ ; Tah: ＠ L.l ＠ ＠ = - L.l ﾷ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠

ＨｕＬＢＭｕ ＧＩ＠ = k 1 + 5 ＫｏＬｬｬｘｾＭＨｫｬ＠ ＫＰＬＱｾＩ＠ =5 -0,1 (a.:!-2t ), 

Ｌ＠ ＠ ＠ <%1 ＠ (12' Ｚ＠

11 t ＠ 5 - .1 ＠ + !J.Ux _ ＬＲＵﾷ＠ V 
Ｈ ＠ - Ｉ＠ = 5 - ,1. 0.1 + 4 ＮＬＵ＠ - 0,1 + ＴＬＧＰＵ＠ m . 

. ＠ ＠ ＠ ＠ ＠ ＠ ＠ ｾ＠ r = Ｌ＠ Ｎ＠ Ｎ＠ ＠ ﾭ

＠ ＠ Ｌ＠ ＠ 20 9. ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ﾭ

＠ ＠ ＠ ｾ＠ ＠ Ｎ＠ ＠ ＠ ｾ＠ ＠

＠ ＠ ＠ ＠ ＠ 25 Ｎ＠ ｴ＠ ＠ ＠ ﾷ＠

Ｖ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ｬｉ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ 25 Ｎ＠
ｷ＠ ＠ ＠ Ｙ＠ Ｌ＠ ＠ ＠ ＠

＠ ＠ Ｉ＠ Ｚ＠

1) ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠

Ｆ＠ ＠ ＠ Ｌ＠ ＠ 0,02°ju ＠

･ｮ［＠
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2) ＠ ＠ ＠ ra'nbBaHoMeTpe, ＠ ＠ 0,2 ﾭ
＠ ＠ ＠ Ｌ＠ ＠ ＠ Ｎ＠ 0,4 ＠ ＠

＠ ＠ 25-30 ［＠
3) ＠ ＠ ＠ ＠ ＠ ＠

＠ 0,04%; 
4) ＠ ＠ ＠ ＠ Ｍ 0,04°/ Ｎ＠
＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ﾭ

＠ Ｌ＠ ＠ ﾭ

＠ ＠ ＠

＠ ＠ ＠ ＠

＠ ＠ ｲ＠ ﾭ

＠ ＠ Ｎ＠ ＠

＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠

＠ ﾭ

Ｌ＠ ＠ ＠ ＠

＠ ＠ ﾭ

＠ Ｎ＠ ＠ ﾭ

＠ ＠ ＠ ＠

＠ ＠ ﾭ

＠ Ｌ＠ ＠ Ｉﾭ

＠ ＠ ＠

Ｎ＠ 58. ＠ ＠ ＠ ＠ ｉ＼＠ ＠ ＠ ＠
Ｎ＠ ＠ ＱｾＮ＠

＠ ＠ Ｍ

＠ Ｌ＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ Ｚ＠Ｌ＠ ＠ ＠ Ｌ＠ ＠ ＠

＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠

'.fV J,oY ｖ＠ 7SP ＱＵｉｉ＠ jOC:" 

.J,ov 

Ｎ＠ 59. ＠ ｊＡＺｺ＠ ＠ ＠ ＠

＠ . Ｎｎｾ＠ 7. 

＠ ＠ ＠ ＠ ＠ ＠ ･ｊＡ＠ ＠ ＭＨＩ＠

＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＢｬｉＱｬ＠ N2 7" ＠ ＠

Ｎ＠ 58. 
＠ Ｌ＠ ＠ ＠ ｵ＠ ＢｮＮ＠

＠ 7", ＠ ＠ ＠ ＠ ＠ 3. ＠ ＠ ｊｊﾭ

＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ･ｊｬＬ＠



＠ ＠ Ｎ＠ 56, Ｌ＠ ＠ ＠ ＠ ＠ ﾭ

＠ Ｂ＠ N!! Ｗ＠ ＠ ＠ ＠ ＠ ＠ ｾ＠

＠ ＠ Ｌ＠ ＠ ＠ Ｌ＠ ＠

＠ 6Q. 

Ｎ＠ 59 ＠ Ｎ＠ Ｌ＠ ＠ ＠ ﾭ
＠ ＠ ＠ ＠ Ｈ＠ ＩＬ＠ ＠ Ｌ＠

＠ ＠ ｵ＠ ｌ＠

＠ ＠ ＠ ＠ ＠ ﾭ
ｬｹ＠ [119] 

＠ ＢＭｾ＠ ﾫ＠ ＠ ＠ ＠ ﾭ
Ｌ＠ ｾｉ＠ ＠ ＠ ＠ ＠

＠ Ｇ［＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠

Ｎ＠ 60. ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ Ｍ

Ｎ＠ 60. ＠ ＠ ＠ Ｌｴｾｦ＠ ＧＢ＠
＠ ﾷ＠ ＠ ＭｊｉＮ＠

＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ﾷ＠

＠ ＠ ＠ Ｎ＠ Ｌ＠ ＠ ﾭ

＠ Ｌ＠ ＠ ＠ ＠ Ｇ＠ ﾭ

Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＭＧ＠

Ｂ＠ ＠ 7" Ｎ＠ Ｌ＠ Ｌ＠ ＠ ＠ ＠ ﾭ

ｩｩ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

Ｚ＠ ＠ 1 -=-- 11 ＠ ＠ 2 Q ＠ ＠ 11 - 9 ＠ ＠ 0,2 Q;'. 
＠ ＠ ＠ - 0,002,5 ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ 407,32 Q, Ｎ＠ Ｎ＠ Ｌ＠ IITO 

＠ ＠ ＠ ＠ ＠ 1,0183 v. ＠

Ｌ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠

Ｘ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｈ＠ ＠ ﾭ

ＩＬ＠ ｾ＠ ＠ ｾ＠ ＠ ＠ ｭ＠ 0,01 Ｏﾭ
＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ 250 9. ＠ ＠ ＠ ＠ ＠ ﾭ

Ｌ＠ ＠ KOToporo ＠ ＠ ＠ ＠ ｴＱＰＸＱ＠

ｾｑ＠



ｾＰＸ＠ Ｎ＠ ＠ Ｎｮ＠ ＠ ＠ ＠ Ｈ＠ .. 
ｾ＠ 0,5 ＠ V ＠ Ｉ＠ ＠ 60 ＠ v. ＠ ＠ ＠ ... 
ｳ＠ ＠ ｵ＠ ＠ ＠ ＠ ＠

＠ 25 Q. ＠ ＠ Ｌ＠ ｾ･ｈｏｏ＠ Ｌ＠ Ｎ＠

＠ ＠ ＸＬ＠ ＠ Ｌ＠ ＠ ＠

Ｍ＠ 50 ＮＬ＠ ＠ ＠ Ot5 ,,,,, V. ＠

＠ Ｎｮ＠ ＠ ＠ ＠ Ｘ＠

18 ＠ ＠ ［＠ Ｘ＠ ＠ ＠ Ｂ＠

Ｎ＠ ＠ ［＠ ｊｬ＠ ＠ Ｎｮ＠ Ｎ＠ Ｍ

Ｍ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ﾭ

ｉ＠ ＠ -:- ＠ Ｌ＠ ＠ ＠ ＠ • 

. ＠ ｾ＠ ＠ ＠ ＠ ＠

＠ Ｘ＠ ＠ ＠ ＠

｜＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ 0,1 ＯＬ＠ ＠ .. 
＠ (I1iovici) [77] ＠ ＠ Ｈｬｊｉ＠ Ｌ＠ ＠ ＠ ＠ .. 
＠ ＠ ＠ ｲＸ［＠ ｷ＠ ＠

Ｌ＠ ＠ ＠ ＠ 1,8 V ＠ ＠ Ｎｮ＠ Ｍ

ＸＰＧｮＸ＠ ＠ ＠ ＠ ＠ ＰＸＮ＠

＠ ＠ ｾｬ＠ Ｌ＠ ＠ Ｌ＠ ﾭ

＠ ＸＮｮ＠ Ｘ＠ ＨＮ＠ 73) ＠ ＠ ＠ ＠

Ｖ＠
ｕｾＭ -- -'1 

i = __ '1 + '2 + R 
R + ｟ｾＩＨＧＲ＠ + R) _ • 

＠ '] +'2 + R 

［＠ ＠ ＠ ＠ Ｌ＠ Ｚ＠

］＠ ＬＶ＠ ｌＫｩｒｬＫｩＭＭｾＨＧＲＭｴｾ｟ＭＮ＠
'1 I ｔｾ＠ 1- R '1 + '2 + R 

＠ ＠ ＨｊｬＩ＠ ＧｮＸ＠ Ｌ＠ ＠ ero ﾭ

＠ ＠ ＠ ＠ ero ＠ ＠ ＠ ＠ Ｍ＠ ﾭ

＠ Ｌ＠ ＠ ＠ ＠ Ｎ＠ ＠ Ｘ＠

.iRz = ＠ - ＠ ＠ ｷｾ＠ Ｎ＠ ＠ Ｘ＠ ＠
Ｎ＠ Ｚ＠

＠ = Ｖ＠ r + ＠ + i ｲＱＨｲｾﾷｬＭ R}_ 
＠ '1 + }"2 + R 1 z , 1 + '2 + R · 

＠ ＠ TpeTbero ＠ ＠ i Ｑ ＫＨＧＲ＠ ++RR) - Ｌ＠ ＠
'1 '2, 

Ｍ＠ ＸＰ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾷ＠

＠ ＧｮＺ＠

ｾ＠ ＠ Ｘ＠ ＠ ＠ ＠ ＸＮ＠

Ｌ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

ＭＬ＠ ＠ ＠ ＠ ＠ ＠ i. '1('2 + R) • 
'1 + r2 + R 
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＠ Ｘ＠ ＠ ＠ ＠ s ＠ ＠ ＠ .. 
ＺＧ＠

_ rt(r"l + R) i 
Ｍ .--

rl'+ ＧＡＮ＠ + R ＠

ｾｔｋｹ｡Ｌ＠ ＠ ＠ ＠ Ｌ＠ Ｚ＠

... _ Ｑ ＨＲ＠ + R).oi 
Ｎ＠ -

ｾ＠ r1 + iRz{r l + Ｒ＠ + R) + i· ｲｬＨｲｾＫ＠ R) • 

＠ ＠ ＠ == iRl ＠ ＠ i ＠ ＠ Rz, Ｚ＠

s = _ rl(r2 + R.;...)·_u..::..2 __ - __ 

｛ﾷ ｬ＠ + ｕｺﾷｒ＠ + i·rl(r2 + R)JRz • 

＠ ＠ ＠ ＠ ＠ ＠ ＠ (r
1 
+ r

2 
+ R) 

ＨＩ＠ ＠ ｒ ＠ ＠ ＠ ＠ Ｌ＠ ＠

Ｚ＠

＠
ｬＨＲ＠ + R)u: 

Ｈ ｬ＠ + ｕｺﾷｒＩｒＭ［＠ • 

＠ ＠ Ｌ＠ ＠ Ｌ＠ ＠ ＠ ｌﾭ

＠ ＠ Ｘ＠ ＠ r1 ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ Ｒ Ｂ＠

＠ ＠ ＠ ＠ ＠ ｴ＠ ＠ ＠ ﾭ

＠ ＠ Ｎ＠ ＠ ＠ Ｌ＠ ＠ Ｘ＠

＠ ＠ r 1 = Ｌ＠ Ｎ＠ Ｎ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠

(rj+R)' Ｈｒ Ｍ Ｑ ＩＬ＠ Ｘ＠ Ｌ＠ ＠ .. Ｎ＠ ＠ ｒ ］ｲ Ｑ Ｍ ＠

＠ ＠ ＸＬ＠ ＠ ＠ ｒ ＠ Ｂ＠ ＠ ＠ r1, 

＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠

＠ ＠ r
1 

Ｘ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

ｬｴ＠

R: ｛ｖｕ［ＧＫＧｵｬＭｩ＠ ｾ＠ Ui!] 
r1 = 

＠
ＭＭＭ＠

＠ ＼＿＠ ＸＬ＠ ＠ ＠ Ｘ＠ Ｒ＠ ＠ ＠ ＠ Ｌ＠ ＠

＠ 8 ＠ Ｚ＠

Ｑ＠ = R6 V-;i' 
＠ ＠ ＠ rl ＠ ＠ ＠ €, ＠ ｨＺ＠

＠ Ｚ＠

＠

Ernax 

＠

ｲｮ＠

＠ ＠ ＠ ＸＮ＠ ＠ ＠ ｾ＠ ＠ ＠ ＠ .. 
＠ Ｌ＠ ＠ Ｌ＠ ＠ ＠ Ｌ＠ ＠ R6/ R2 , 

Ｎ＠ Ｎ＠ ＠ ＠ Ｇ＠ ＠ ＠ Ｘ＠ ＠

ＸＬ＠ Ｌ＠ ＠ Ｌ＠ ｾ＠ "
2
1 Ｌ＠ Ｎ＠ Ｎ＠ ＠ Ｍ
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＠ ＠ ＠ Ｘ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ Ｚ＠ ｒｾ＠ = ｮ＠ 40 Q; R = 300 Q; 

Ｂ ］Ｌｬ＠ V ＠ Ｍ＠ 2V. 
＠ ＠ ＠ 8 ＠ ＠ rl, ＠ ＠ ｊｬＭ

＠ ＠ Ｚ＠

rl = 40 YO.gl ｾＲＩＸ＠ Q, 

＠ ＠ ＠ 0,14 V Tal( ＠ ＠ ＠

＠ 2 
Ip = ｒ＠ = 40 Ｌ＠

. 40· 0,01 ( ... / 2 ) 
SmaI == -300.2 \ 1- V 200 

＠ 011 ＠

＠ <0,0006 V, 

Ｎ＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ 0,60 10 ＠ Ｘ＠ ＠ Ｌ＠ ＠

0,14 V. ＠ ＠ Ｘ＠ Ｇ＠ ＠ ＠

Ｑｦ＠ ＠ ＠ ＠ ＠ ＠ . 

.. 
ｾＭＭＭＭＭＭ

10 

, 

Ｎ＠ .. 

Ｎ＠ 61. ＠ ＠ ＠ Ｎ＠

t 

l/z 

I 

＠ ＠ Ｙ＠ ＠ ＠ ＠ Ｎ＠ 61. ＠ .. 
＠ ＠ ＠ ｵ＠ ＠ ＠ ＠ ＠ ﾭ

Ｚ＠ ＸＰ＠ (/) ＠ 17 Ｌ＠ ＠ ＠ 2 9 Ｌ＠ ＠

＠ (11) ＠ 10 Ｌ＠ ＠ ＠ ＠ ＠ ＠ 0,1 
Ｘ＠ ＠ Ｎｮ＠ . (/). ｊｬ＠ ＠ ＠＠ ＭＮ＠

＠ ｬＱ＠ ＠ Ｇ＠ Ｚ＠ ＠ ＠ ＠ ＠

＠ Ｎ＠ ＠ Ｘ＠ ＠ Ｌ＠ 8 ＠ ＠ ＠

ｊｬ＠ ＠ ＠ ＸＬ＠ ＠ ＠ ｮﾭ

＠ ＨｲＩ＠ ＠ ＸＰ＠ ＠ ＠ ＠ ﾭ

ｮ＠ Ａ＠ ＠ ＠ ＠ ｮ＠ ＠ EN
J 

＠ ＠ ＠

＠ ｭｖＬ＠ Ｎ＠ ＠ Ｘ＠ Ｎ＠ Ｍ

q2 



＠ ｉｲｦ ｴ＠ ＠ ＠ ＠ ＠ ＠ ＠ 3-4 ﾭ
＠ 11. ＠ Ｌ＠ ＠ ＠ Ｘ＠ ＠ ＠ ＠

Ｈ＠ 0,05 Ｉ＠ ＠ ｵＸ＠ ＠ ＠ ＠ ＠

0,01 V, ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ 100 Ｎ＠ ＠ ＠ ＸＬ＠ Ｌ＠ ＠ ＠ ＠ ＠

Ｌ＠ ＠ ＠ ＠ ＠ Ｉ＠ ＠ ＠ ＠ Ｘﾭ

＠ ｾ＠ ＠ ＠ 150 Q, Ｎ＠ Ｎ＠ ＠

ｬｬ＠ ＠ ＠ R,' + 150, ＠ ＠ R
r 
= ｾ＠

＠ ＠ ＠ Ｘ＠ Ｎ＠ ＠ ＰＸ＠ ﾭ

＠ ＠ ＠ ＠ ＠ Ｈ＠ ＠ Ｉ＠

＠ ＠ Ｌ＠ Ｘ＠ ＠ Ｍ '" 
＠ ＠ Ｌ＠ ﾭ

＠ Ｘ＠ ＠ ＠ ﾭ

＠ ＠ ＠

Ｎ＠ ＠ Ｇ＠ ﾭ

＠ ＠ ＠ ﾭ

＠ ＠ ＠ Ｌ＠

ｾ＠ ＠ ﾭ

＠ ｾＬ＠ ﾭ

＠ ＠ ＠ ＠ Ｙﾭ

＠ Ｎ＠

I 

Ｂ＠ 1".1 r 

＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ Ｎ＠ 62. ＠ ＠ ｾ＠ ｉｉＮ＠

Ｇ＠ ＠

llx ＠
-- .. r1 . n r1 + rQ + R 

l= -" _.-- -_._-

R . n - 1 + R ' + ｲＬＨｲｾ＠ + R 
＠ n'"!. ＠ rl -r Ｒ＠ + R 

＠

{ 
＠ +[R n-l+ r1(r2+R) ]) 

Ｂ］ｮ＠ ＧｬＫ ＲＭｲｒﾷ＠ r1 Ｍ n2 rl+ r".!+R +R/ i J. 

＠ ＠ ＠ ＠ r1(r2 + R) J Ｚ＠
J r1 +,r2 + R 

ｻ ＠ 1 (R n - 1 + ＧＩ＠ . } ＠ = n rt + ｲｾ＠ + R • r1 -,- Ｇ＠ n2 Ｂ＠ l 

＠ Ｘｬｬ＠ ＠ Ｘ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ Ｌ＠ ＠ ＠ ＠ ＠ n. ＠ Ｑﾭ

＠ ＠ ＠ Ｌ＠ ＠ ＠ 150 9 
＠ ＠ ＠ Ｉ＠ ＠ ＠ ｬｬ＠ ﾭ

ｉ＠ ＠ ＠ ＠ ＠ ＠ ＠ 150 Q. ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠ 62 .. 
＠ ＠ ＠ (1,8 V) Ｇ＠ ＠ ＠ ﾭ

＠ ＠ 18, ＱＸＧ＠ ＠ 900 v. ＠ ＠ ｵ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＰＸＬ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ｵ＠ ＠ ＨＩｾ＠ ＠

Q3 



＠ ｮＷ＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ TOJ<a ＠ Ｚ＠

＠

1 I ＠ + . ( R' '1·(r'J + R) ') ._1 
x=l'l+''J,+R ·rl 1 ｒＫ＠ Ｋ＠ '1+'2+1<. f ﾷﾷ＠

Ｌ＠ ＠ ＠ Ｌ＠

Ｌ｝ＨＧＡＬ＠ + R) 

1) + ＬｾＫ＠ R-' 

Ｚ＠

＠ ＠ ＠ ｒ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ Rz = 300 Q, Ｌ＠ ＠ ＠ Ｌ＠ ＠ Ｚ＠

ＯＧ＠ = ( '1 + ｾＺ＠ + R · '1 + i · R, ) 1/ R ﾷ＠
＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ -!- ·R + "R 
+ R ,lz ｬ＠ R ") 

1 ' - Ｑ＠ Ｒ＠ + " ＠ _ I "_ / (1 1 
＠ - 'R - l R - ＠ -! -.t. - ＠ ' 

＠ ＠ ＠

i 
Ｎ＠ ＠ .. ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ｛ ＠ • 100, ＠ Ｍ

Ｎ＠ ＠ ＠ ＠ ＠ ＠ 0,1 Ａ＠ Ｌ＠ ｾ＠

＠ Ｚ＠ -< 0,001; ＠ I.r> 1000 i. ＠ ＠ ＠ ＠ i 

. ＬＡ＠ ( 
＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

1 
10 ］＠ 100 ＩＬ＠ Ｎ＠ Ｎ＠ 30000 Ｎ＠ ＠ ＠ Ｌ＠

1 ＨＩ＠ 1 
＠ ＠ ＠ ＠ ＠ ＠ ＠ 30 000 = 30 Ｎ＠ ＠

＠ ＠ ＠ 0,033 ＠ ＠ ＠ ＠ ＠ ＠ ｵﾭ

＠ ＠ ＠ ＠ ＠ 0.1%. 
＠ ＠ ＠ ＠ Ｂ＠ ＠

Ｂ＠ ＠ ＠ (Compagnie Ａ＠ Ｑ＠ fabrication des compteurs)" 

＠ VlI 

＠ ＠

＠ ＠ ＠ ＠ ｵ＠ ＠ ＠

＠ ＠ ＠ Ｌ＠ ＠ ＠ ｷ＠

＠ ＠ ＠ ＠ ＠ ｮＲﾭ

Ｎ＠ ＠ ＠ ＠ ＠ ＠ Ｇ＠ Ｍ

Q4 



MeTl'0B ＠ ＠ ＠ Ｌ＠ Ｌ＠ Ｌ＠ ｵﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠

ｾ＠ ｵ＠ ＠ ｊｬ＠ ＠ Ｍﾷ＠

＠ ＠ ＠ ＠ ｵ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ Ｍﾷ＠

＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ Ｚ＠ 1) ＠ ＠ Ｍﾷ＠

･ｮ＠ ＠ ＠ Ｚ＠ Ｌ＠ ＬＮＮ＠

Ｌ＠ ［＠ 2) ＠ ＠ ＠

＠ ［＠ 3) ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ﾭ

＠ Ｍ＠ Ｌ＠ Ｌ＠ ＠ ＠ ＠ ﾭ

＠ ＠ Ｈ＠ ｵ＠ ＠ ＠ - ＩＮ＠

＠ ＠ ｴ＠ ＠ ＠ Ｎ＠ ＠ ﾷ＠

＠ ｾ＠ ＠ ＠ Ｌ＠ ＠ Ｍﾷ＠

＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ﾭ

Ｌ＠ ＠ ＠ ＠ ＠ Ｎｾ＠ Ｌ＠ ＠ ＠ Ｍﾷ＠

＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ Ｍﾭ

Ｂ＠ ＠ Ｍ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠

ｾ＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠＠ Ｌ＠ ＠ Ｎ＠

ﾷ＠ ＠ ＠ ＠ ＠ ＮＮ＠ ＠ Ｂ＠

ＬＮ＠ ＠ ＠ ＠ ＠ Ｌ＠ Ｌ＠

. Ｂ＠ ｲ＠ ＠ ﾫＬ＠ ＠ - ＠ Ｌ＠ ｾ＠

＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＨＬ＠

ﾷ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ... · 
＠ ＠ ＠ ＩＬ＠ Ｌ＠ Ｌ＠ ＠ ＠ ＠ .. 
Horo ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠

Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＨＬ＠ ＠ ＠ Ｍ＠ Ｂﾭ

ＢＩＮ＠ ＠ ＠ ＨＢＭ＠ Ｂ＠ ＠ ＢＢＩＮﾷ＠

＠ ＠ Ｌ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠ ﾷ＠

＠ ＠ ｊｬ＠ ＠ Ｎ＠

＠ ＠ Ｌ＠ ＠ ＠ ＠ .. · 
＠ Ｎ＠ ＠ ＠ ｾ＠ ＠ ＠ Ｑﾭ

Ｌ＠ ＠ ＠ Ｌ＠ ＠ ＠ ｊｉＧ＠ ＠

＠ ＠ Ｈ＠ ＠ ＢｬｬＢ＠ ＠ ＠ ＠ Ｉ＠ ... 
＠ ＠ ＠ ｵＬ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾷ＠

ＬＮＬ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＨＬ＠ Ｉ＠ .. 
＠ ＠ ＠ Ｂｵ＠ ＠ ＠ ＠ ＠

Ｇ＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ｉｕ＠

＠ ＠ ＠ ＠ ＠ ＮｾＮ＠ ＠ ＬＮＮ＠

ｾ＠ ＠ ＠ n ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＮＮ＠ ＠ ＨｄｲｾＬ＠

Ｕ＠



R. Schmidt PTR) [116] ＠ ＠ ＠ ！ｸ＠ ﾷ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ｾ＠ ﾭ

＠ ＠ ＠ 1 ＠ ＠ ＠ R. 
＠ ＠ ＠ ＠ ＳＱＱ＠ ＠ ﾭ

＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＱＱＰ＠ .. 
＠ ＠ 11, ＠ ＠ ＠ ﾭ

Ｌ＠ ＠ ＠ ＠ ＠ 1,0177 ＠ 1,0189 V Ｈ＠

'O,OOO::s V). 
＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠ 63. ＠

ｊｉ＠ ＠ ＠ ＠ ＠ ＠ ｉＱＮ＠ ﾭ

ｾ｜Ｎｬ･ｔｐｊ＠ ＠ ＠ ＠ Ｌ＠ Ｍ＠ ＠

＠

+ l'.r - + - Ez - ＠ ｾ＠ -
ｾＨＩＯｉｊＯ＠ .t'?CY 1.101" 

Ｎ＠ 63. ＠ ＠ ＠ ＠ ｉｦＮ＠

Ｂ＠ ＠ ＠ ＠ Ｉ＠ ＠ ＠ ＠ ＠

＠ Ｎ＠ ＠ Ｎｬｬ＠ ＠ ＠ Ｌ＠ ＠

40 Ｉ＠ ＠ 20 ＠ Ｈ＠ 10 ＠ ＠ ＠ ＠ ＠ ＩＬ＠

＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠

Ｎ＠ ｮ＠ ＠ 0)06 mA ＠ ＠ ＠ 2000 Q, 

＠ ＠ ＠ ＠ ＠ 1,7 Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾷ＠

ﾷ＠ ＠ ＠ ＠ ＠ ＠ ｕＰＱ＠ ＠

＠ Ｌ＠ ＠ ｵＮ＠ ＬＧ＠ Ｌ＠ ＠ ＠ ＠ .. 
Ｌ＠ ＠ Ｎ＠ ＠ ＠ 300 mV, ＠

＠ Ｈ＠ ＠ ＠ ｬＩＬ＠ ＠ ＠ ＠ ＠

KOHI1bl ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｉ＠ ﾭ

＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠

ｾｯ＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ Ｍ
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＠ ＠ ＠ ｵＬ＠ ＠ ＠ ＠ ＠

10 ＠ 100 ＠ ＠ 15 ＠ 150, ＠ ＠ ＠ ＠ ＠

"Skala" ＨＩ＠ ＠ k1 ＠ ＠ ＠ ＠ 100 ＠ 150, 
＠ ＠ ＠ ＠ KOToporo ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ 1. ＠ ＠ Ｌ＠ ＠

＠ ＠ Ｌ＠ ＠ ＠ (100 ＠ 150) ＠ ﾭ

＠ ＠ 300 mV. ＠ ＠ ＠

＠ ＠ ＠ ＠ 1 ＠ Ｌ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＾＠

Ｌ＠ ＠ ＠ ｬ＠ ＠ ＠ ＠

＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ Ｉ＠ ＠ ＠ ＠ ＠

＠ 0,3 ＠ 0,2 ＠ V ＠ ＠ ＠ ＠ ﾭ

＠ k 1 ＠ ＠ 100 ＠ 150. ＠ ＠ ＠

＠ Ｌ＠ ＠ 300 ＠ V, ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ 100 ＠
150 Ｌ＠ ＠ ＠ ＠ ＠ ＠ 3 ＮＢｬ＠

2 mV; ＠ Ｌ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠

＠ ＠ Ｌ＠ ＠ 0,1 ＠ ＠ ＠ ＠ .. 
Ｌ＠ ＠ ＠ ＠ -1 ＠ ＠ - ＠ ＠ ＠ ＠ ＠

Ｎ＠

＠ ＠ ＠ ＠ 120 ＠ 150 V ＠ ＠ ｾ＠

＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ Ｚ＠ ＠ = 1,0183, 
］＠ 120 ＠ ］＠ 150 v. ＠ 101,83 ＠ ＠ ｊｩ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ Ｌ＠ ＠ 1 ｾｏ＠ 183 V, ＠ ＠ Ｉ＠ ＠ ﾭ

＠ Ｎ＠ ＠ ＠ (+ E
N
-). 

＠ ＠ ＠ 120 ＠ ＠ 150 V, ＠ ＠ ＠

100 ＠ 150 Ｌ＠ ＠ ＠ ＠ ＠ 300 m V; ＠

＠ ｵｴ＠ ＠ ＠ ＠ Ｍ＠ ＠ ＠ ﾭ

＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

Ｌ＠ ＠ ＠ ＠ ＠ k ＠ ＾ｲＨ＠ 100 ＠ Ｍﾭ

＠ 1 ＠ ＠ ＠ ＠ Ｌ＠ ＠ ﾭ

＠ Ｌ＠ ＠ ＠ a/lOO, ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ Ｇ＠ ＠ ＠ ＠ YMHOil\:eH 

＠ 1/10 ＠ aj100. 
＠ ＠ ＠ ＠ ＠ ＠ ｵ＠

＠ ｊｬ＠ ＠ ＠ ＠ ＠ ［＠ 0,5; 1,0; 1,25; 
2,0; 2,5; 5,0, 10,0; 12,5; ＲＰＬｾ＠ .. 25 ＠ 50 Ｌ＠ ＠ ＠ Ｎ＠ ［＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ 300 m v. ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ lx. ＠ ＠ ＠ ＠ ＠ ＠ ＠

ｾ＠ Ｌ＠ ＠ ＠ ＠ ｾ＠ ﾭ

＠ ＠ ＨＩＮ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ Ｎ＠ ＠ Ａｬ＠

＠ ＠ ＠ ＠ ＠ ＠ ｾ＠ ＠ Ｌ＠

＠ ＠ ＠ Ｌ＠ ＠ ＠ Ｈ＠ ＩＬ＠ ﾭ

ｦ＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ Ｌ＠ Ｌ＠ Ｌ＠ Ｇ＠ ＠

＠ Ｎ＠
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＠ ＠ ＠ ＠ ＠ ｮ＠

＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ｮｊＱ＠

＠ ＠ ＠ ＠ ＠ ＭＺＧ＠ , ＠ ＠ ＠ ﾭ

＠ ＠ ＠ Ｌ＠ ｉ＼＠ ＠ ｉ＼＠ ＨＱＱＮ＠ Kessler Ｎ＠ Dr. 1. Kronert) [80] 
＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ﾭ

Ｉ＠ ＠ ＠ ＠ ｾ＠ ＠ ＠

＠ ＠ Ｌ＠ ＠ ｋｏｾｏｰｯｯ＠ ＠ .. 
＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ Ｈ＠ ＠ ＠ ＠ Ｉ［＠ ＠ Ｍ

1/. 
- ... + 

lomV 

＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠

Ｌ＠ ＠ ＠ ＠ ＠

＠ Ｎ＠ ｵﾭ

＠ ＠ ＠ ＠

＠ ＠ ＠ ﾭ

＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠

＠ ＠ (Siemens Ｎ＠ Halske). 
＠ Ｎ＠ 64 ＠ ＠ Ｎ＠

＠ ＠ ＠

＠ ＠ Ｌ＠ ﾭ

＠ ＠ 1 ＠ ｾＬ＠ ﾭ

＠ 10 Q ｉ＼Ｌ＠ ＠ ＠

＠ Ｌ＠ ﾭ

＠ ＠ 10 Q. 

＠ ＠ ＠ ﾭ

Ａｬ＠ - 5 ＠ - ﾭ

＠ ＠ ＠

Ｎ＠ 64. ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ｾｦ＠ ＠ ra.JlbCKe. ＠ Ｎ＠ Ｍ

＠ ｾ＠ ＠ ＠ ﾭ

Ｚ＠ ＠ ＠ ＠ 22 mV, ＠ ＠ ＠ 110 mV ＠ ＠ ＠ ＠ 1100 mV, ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＧＨＩｾｾﾭ

＠ ＠ ＠ k, ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ﾭ

＠ k ＠ ＠ Ｎ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ 4 V. 
＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠

＠ ＠ ＠ ＰＱｻ＠ ＠ ＠ ﾭ

＠ 1000 Q Ｌ＠ ｾｰｏｍ･＠ Ｌ＠ ＠ ＠ ＠ ＠ Ｒ＠ ｉ＼＠ ＠

, ＠ ＠ 20 000 Q; ＠ ＠ ＠ ＠ Ｑ＠
＠ ＠ ＠ ＠ Ｎ＠ ﾭ

＠ - ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠

ｊｬ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ｮ＠ ＠ ＠ ＠ ［Ｎｊｬ＠

＠ Ｎ＠

Ｙ＠



＠ ＠ Ｍ＠

＠ Ｍ＠ (Chauvin-Arnoux, Paris) [21] ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

Ｌ＠ ＠ Ｇ＠ Ｌ＠ ＠ ＠ ＠ Ｌ＠ ＠

＠ ＠ ［＠ ＠ ＠ ＠

＠ ＠ Ｌ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠

Ｎ＠ ＠ ＠ ＠ Ｍ＠ ＠ ﾭ

＠ Ｚ＠ +, 0,01; 0,02; 0,03; 0,04 ＠ ＰｾＱ＠ ＠ ＠ ＠ ﾭ

＠ ＨＮ＠ 65) ＠ +, 2; 20; 100; 200 li 300 ｜＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ »-;-" ＠ ＠

＠ ＠ I{OHTaKToB ＠ ＠ ＠ ＠ ＠ ＠

ｬｦＮ＠ YCTaHQJSKa ＠ ＠ ＠ ＠ ＠ Ｍ

＠
()I 

＠
0.0' 
＠
ＮＩ＠

＠
0.1>2 

ｃｾ＠
()(;I 

＠
-, 

• 
1'1 

01 ＠
Ｐ＠ JOO 

＠ ＠
100 200 

＠ ＠

＠ ＠

＠ ＠
＠ 20 

® 
2 

+ 

• 

j -11 -
ｾＮ＠

＠ .. 65. ＠ ＠ ｬｬ＠ ＠ ｬｬＺ＠ ＠ ﾭ

Ｎ＠

＠ ＠ ＠ ＠ Ｎ＠ ＠ .. ｊｊ＠ ＠

＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＨＮ＠ 65., ＠ 1), ＠ ＠

＠ ＠ Ｉ＠ ＠ ＠ ＠ ＠ ＠

Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

Ｌ＠ ＠ ＠ ｾ＠ ＠ ＠ ＠ ＮＬ＠

＠ ＠ Ｎ＠

＠ ＠ ｮ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ,,+" ＠ ＠ ＠ ＠

＠ ［＠ ＠ ＠ Ｌ＠ ＠ ＠ Ｌ＠ ｾ＠ ＠

＠ ＠ ＠ Ｈ＠ .. 65, ＠ 1/. ＠ /11). ＠ Ｚｦｲﾭ

＠ Ｌ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｍ

ﾷ＠ ＠ Ｌ＠ ＠ Ｌ＠ Ｌ＠ ＠ ＠ ＠ ＠

Ｌ＠ ＠ ＠ Ｌ＠ ＠ ＠ Ｌ＠ Ｎ＠ ＮＬ＠ ＠ ＠

＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ • 

• 



＠ ＠ ＠ ＠ Ｌ＠ ＠

ＢｩＭ＠ Ｂ＠

＠ ＠ ＠ ＠ ＠ [18] ＠

＠ ＠ ［Ｎ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠

＠ ＠ ＠ ＠ ｴ＠ ＠ ＠ ＠ ＠ ﾭ

＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ Ｈ＠ ＠ ＠ ＭＩＬ＠ ＠ ＠ ＠

＠ ［＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ｵ＠ ＨＮ＠ 66) ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ Ｉ＠

＠ ＠ ＠ ＠ ＠ R = 203,66 Q. 

＠ Ｌ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠

ＲＰ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ 1)0183 V, ＠ ＠ ＠ ＠ ＠ ＠

＠ ｽ＠ ＠ ＠ ＠

1,0183 : 203,66 = 0,005 Ｎ＠
＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ﾭ

ｵＬ＠ ＠ ＠ Ｚ＠ 1) ＠
＠ ＠ Ｌ＠ ＠ ＠ 8 Ｌ＠ Ｍ

Ｎ＠ ＶＮ＠ ｴｾ･ｍ｡＠ Ｍ ＠ 20000 9 Ｌ＠ 2) ＠ ＠ ﾭ
＠ ｵＢ＠ ＠ Ｌ＠ ＠ ＠ 10 Ｌ＠ ﾭ

＠ ＠ ＢＮＮ＠ ＠ 2000 9 Ｌ＠ 3) ＠ ＠ ＠

＠ ＢＮ＠ Ｈ＠ 2 ＠ 1 ＩＬ＠ ＠ ＠ 1 Ｌ＠ Ｍ

｟Ｇｉ＠ . 200 g ＠ ＠ 4) ･ｋ｡ｾ＠ ＠ ＠

＠ Ｌ＠ ＠ ＠ 1 ＠ Ｌ＠ ＠ 20 Q Ｎ＠

Ｎ＠ ＠ ＠ ＠ ＠ 2V; ＠ Ｌ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

2 
＠ ＠ ＠ ＠ 0,005 = 400 Q, ＠ ＠ Ｍ

＠ ＠ ＠ ］＠ 400 - 203 t 66 = 196,34 Q ＨＮ＠

＠ - ＠ .. 66). 
＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠

0,005 Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ + 0,1 01 Ｎ＠ ＠ ＠ ＠ ﾭ

ＭＸＱＳ＠ V. 

ｬｴｬ＠ ＠ Ｎ＠ Ｎ＠ ＠ ＠ ﾷ＠ ＠

＠ ＠

＠ ＠ [109] ＠ ＠ ＠ ｉ＼Ｚ＠ ＠ .. 
＠ ... ＠ ＠ Ｌ＠ ＠ ＠ ＠

Ａ＠ ＠ ＠ ＱＡＮ＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠

＠ ＠ ｵ＠ ＠ ＠ ｵ＠ ＠ ＠

ｬｬｽｬ＼＠ Ｌ＠ Ｌ＠ ＠ ＠ Ｎ＠

＠ ＨＮ＠ 67) ＠ ＠ ＠ Ｎ＠ ＠ ＠ ｾ＠

ｬ＠ ＠ ｊ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ Ｎ＠

100 



＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠

Ｎ＠ ｵ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

BOn ＠ / ＠ ＠ ＠ ＠ //. ＠ ＠ ＠

＠ 1/ ＠ 4 Q; ＠ ＹＮＱ＠ R ＠ ｃｩ＠ ＠ ﾭ

＠ ＠ ＠ ＠ /, ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ J ＠ 100 ＠ ＠ ＠ ＠

. ＠ ＠ ＠ 1/. 

. ＠ ＠ ＠ ＠ ｴＭｉ＠ ｉｬＳ＠ ＠

＠ ＠ ＠ ＠ ＠ Ａ｜ｦ＠ - 45 mV 
＠ 60 ｜ＡＮ＠ ＠ ＠ ＠ ＠ ＠ V, ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

ＬＬＱｉｸ＠ Ｎ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ Ｌ＠ ｬｾ＠ ＠ ＠

Ｎ＠ 6i. ＠ ＠ Ｎ＠ Ｎ＠

＠ Ｌ＠ ＠ ＠ ＮＱＰ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ｾ＠

＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠

＠ ＠ 9 ＠ ＠ 11, ＠ ＠ Ｎ＠ ﾭ

＠ ＠ ＠ Ｌ＠ ＠ ＠ /1 ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠

Ｎ＠

ｉＬ＠ ＠ ＠ ＠ ＠ ＠ 45 ＠ ＠ 60 mV, ﾭ

＠ 150 ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

Ｌ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ /1 
＠ ＠ ＠ ＠ ＮＮ＠ ＠ ｉＨ＠ ＠ ＠ 1/ ＠
＠ ＠ ＠ Ｌ＠ ＠ Ｌ＠ ＠ Ｓ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ 0,5, ＠ + 0,50/0 ＠ ＠

Ｎ＠ ＠ ＠ ＠ Ｌ＠ ＠ 150, ＠ norpeUIHocTb ＬＮﾭ

＠ 0,75 Ｌ＠ ＠ ＠ ｬ＠ - 0,9 Ｌ＠ ﾭ

＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ / ＠ ＠ I1 
＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ Ｈ＠ J) ＠ ＠ ＠ ＠

Ｈ＠ /1) ＠ Ｎ＠

10L 



＠ ＠ ＢＢ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ Ｎ＠

＠ ＠ ｬＩ＠ ＠ ＠ ＠ 1I ＠
＠ Ｎ＠ ＠ J. ＠ ＠ ＠ ＠ ﾭ

＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ Ｎ＠

＠ ﾷ＠ ＠ ＠ ｨＺ＠ ＠ ＠

＠ Ｌ＠ ＠ ＠ ＠ Ｎ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ 0,5 ＠ ＠

＠ ＠ 0,10/ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠

＠ ＠

＠ ＠ [1 04[ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＢＢ＠ ＢＬ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠

ＨＮ＠ 68). 
＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ... 
＠ ＠ 101,83 Q ＠ ＠ k. ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ 0,01 Ｎ＠
＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ 101,83 Q, ＠ Ｌ＠ ＠ 28,17 Q, 

＠ ＠ ＠ ＠ S ＠ ＠ Ｌ＠ ﾭ

＠ 20, 50 ＠ 150 9. 
＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠

＠ ＠ Ｌ＠ ＠ 101,83+28,17 = 130 Q, ＠ ＠ ＠ ﾭ

＠ ＠ - ＠ ＠ 20 ＠ 50 9 - 200 Q. ＠ TOfO J ＠

＠ ＠ 1 ＠ 0,01 Ｌ＠ ＠ ＠ 100 Q ＠ ﾷ＠

ｵ＠ ＠ ＠ ＠ ＠ 1 V, ＠ ＠ 200 Q 
＠ 2 v. ＠ ＠ ＠ ＠ Ｌ＠ ﾭ

＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ Ｍ

＠ 7:lW ＨＮ＠ 69), ＠ ＠ ＠ ＠ Ｍ

10 ＠ 100 Q; 10 ＠ 1000 9 ＠ 10 ＠ 10000 9, ＠ ＠

＠ ＠ ＠ ＠ Ｎ＠ ＠ ﾭ

＠ ＠ ＠ ｾＬ＠ Ｌ＠ ＠ Ｌ＠ ＠ ＠ 2 \' 
＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ Ｍ

＠ ＠ ＠ I ＠ ＠ ＠＠ 2. . 
＠ ＠ ＠ ＠ ＠ ＠

Ｈ＠ Ｉ［＠ ｕｉ＠ ＠ S, ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

Ｎ＠

＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ... 
＠ ＠ ＠ Ｎ＠ ＠ ＠ Ｌ＠ ＠ .. 
＠ ＠ Ｌ＠ ｉ＼＠ ＠ ＠ ＠ ﾭ

Ｌ＠ ＠ ＠ ＠ 11W. ＠ Ｌ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ﾭ

＠ ＠ Ｌ＠ ＠ ＠ ＠
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＠ ＠ ＠ ｳ＠ ＠ Ｎ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠

ｉＨ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ 10 mA. 
＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｍ＠ 10. 
＠ ＠ Ｌ＠ ｾＱｊ＠ ＠ ＠ ＠ ＠

＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ［＠ ＠ ＠ ＠

＠ Ｈ＠ 1 ＠ Ｉ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ Ｎ＠ 68, ＠ ＠ ＠ ＠ ＠

＠ - ＠ Ｎ＠ 69, ＠ ＠ ＠ ＠ ＠

＠ ＠ Ｎ＠

＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ﾭ

Ｎ＠ ＠ ＠ ＠ .. 

Ｎ＠ 68. ＮＢ＠ ﾭ

＠ ＠ ｵ＠

＠ Ｎ＠

Ｎ＠ 69. ＠ ＠

Ｓ＠ ＠ ＠ ﾭ

Ｎ＠

＠ ＠ ｊｉ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ 1.", ＠ ＠ ＠ ＠ ＠ .. 
＠ 10 ＠ ＠ ＠ ＠ ＠ 1. ＠ Ｌ＠ ＠ ＠

Ｌ＠ ＠ ＠ 0,01 Ｌ＠ ＠ ＠ ＠ ﾭ

Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

Ｎ＠

＠ Ｌ＠ Ｎ＠ ＠ ＠ Ｌ＠

Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠ .. ｬＰ＠ - ｶＮ＠ ﾭ

＠ Ｙ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ Ｎ＠ ＠ ＠ ＠

Ｎ＠

I< = ｒ ＠ (130 + s + cut
) • 

ｒ Ｋ＠ ＱＰＫＸ＠ -; cw ' 

＠ s - ＠ ＠ ＠ Ｌ＠ cw - ＠

＠ Ｌ＠ ｒ ＠ - ＠ ＠ ﾭ

＠ ＠ 130 Q - ＠ ＠ ＠ ＠ ＠

103 



Ｎ＠ ＠ ＠ ＠ ＠ ＠ Ｈｾ＠

＠ ＠ Ｌ＠ Ｚ＠

1 . ｒ ﾷＨＱＳＰ＠ + s + cw) = ＠
＠ ｒ＠ + 130 + s + cw ' 

＠ ＠ ＠ ＠

＠

＠

ｬ］ｬＫｳＫｷ］］Ｌｉ＠ Ｌ＠

1-[ ｒﾷＨＱＳＰﾷＫｳＫｷＩ＠ ＠ 01 ＠
- ﾷ＠ ＨｒＫＱＳＰＫｓＫ＠ cW)(130+s+cw) =, . 

＠ ＠ ＠ ＠ ＠ ＠ s + CW, ＠

＠ ｔｏｏｾ＠ ＠ ＠ ＠ ＠ ＠ 0,01 ＠ -

(+ ) _ ｊｒ＠ - ＨＱＳＰＫｒＩ＠ 0,01 Q 
s cw - 001 • , 

＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ 3 V, ＠ .... 
＠ ＠ ＠ ＠ ＠ 1 ＠ ＠ Ｚ＠

Ｈｉ ｲ ＭｉＩｒ ］Ｓ＠ V, 

＠ ＠ ＠ ＠ ＠ 1 ＠ Ｍ

3 3 3 1 . 
ｒ ＠ = J

x 
- J = 10 - 0.01 ｾ＠ 9,99 = ［ＺＤＬ＠ = 0,3003 9. 

＠ ＠ 1 ＠ Rm ＠ ＠ Ｇ＠ (s + cw), Ｚ＠

( + ) _ 3,003 -1,303003 = 170 ｜＠
s cw - 0,01 ｾＮ＠

＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ s ＠ cw = Ｎ＠

＠ ＠ ＠ ＠ ﾭ

＠ ＠ ｬｩ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ｴ＠ ﾭ

..., ＠ ＠ ＠ ＠

(s + cw) ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ Ｎ＠ 70. 
＠ Ｌ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ vw ＠ ＠

＠ ＾ｬ＼＠ ＠ ＠ ＠ ＠

＠ Ｈ＠ 2 V). 
＠ ＠ ＠ ＠

＠ ＠ Ｌ＠ ＠ ＠

Ｎ＠ 70. ｬ＠ ＠ ＠ ＠ ＠ ＠ ﾭ
＠ ＠ ＠ Ｍ

＠ ＠ ＠ ＠
＠ .. 

＠ (s + cw), ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ Ｎ＠
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＠ ＠ ＠ ＬＮＢ＠ ＠ Ｎ［＠ ＠ ＠

＠ ＠ ＢＧ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ｬｻ＠ ＠ ＠ ﾭ

Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ - raJ1bnaHOl\feTpa ＠ ＠

＠ Ｌ＠ ｊＱＲ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ Ｌ＠ ＬＬＧＱ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ｇ＠ ＠ ＠ ＠ ＨＮ＠ 71). ＠
ｬｬ＠ ＠ ＠ ［＾＠ ＠ ＠ 19 ＠ 2881 m V. 
＠ ＠ ＠ Ｎ＠ ＠ ＠ Ｈ＠ ＠ ｻＺＩ＠

＠ ＠ ＠

＠ ＠ Ｈ＠ ＭＭＭＭｬ＠ !-- ＮｌｾｊｾＭＭＭＮｊ｜Ｚ＠ :..;·· ...... 1 ----

＠ ＭＯ＠ ＠ [[ ＠ ! ｾ＠
Ｎ＠ 71) ＠ ＠ Ｍ ｾ＠ ＺＺ［＠ '1 5 
＠ ＠ Ｍ ｅｾＮｌｾＬｊ＠ • ｾＭＭＭＧＭＭＱｾＮ＠ ':._. 1.-, .... : 
＠ Ｎ＠ Ｍ ＠ ｾｾｾＱＺｲｵＭ｣ＧＮＮｵｬｩｾ＠ ｖＱＺｊＮＮＬＬｾＭｾ＠ ＬＮｩｬｾ＠

I . L U ｾ＠ U . I - - u ｾｵ＠ - I 

＠ ＠ Ｚ＠ ｉＭｉＭｾＧ＠ L-.-, , I ｾ＠ : 

＠ ｮＭ ｾ＠ ｾ＠ ＢｓＮＮｯＭｊＢｌｾＮ＠ l i 
＠ ＠ ＠ Ｍ t ,! ＠ J{ --.\ I ｾ＠ t 

.. ＠ ＠ ＠ Ｍ '!! I , ; ｾＢ＠ ｾ＠ I 2. I 
＠ ＠ ＠ Ｍ I i I \ 6 ｾ＠ r I r I 
＠ Ｎ＠ I '! ! 1 

＠ ＠ Ｍ i I ｾ＠ , : !--.J 
＠ ＠ • ｾＭ r---l 

＠ ＠ . ＮＢ＠ . '-i '------'1. 
＠ ＠ Ｌ＠ Ｚ＾ｾｾＯ｝＠ ＠ 1 1 
＠ ＠ ＠ Ｍ ｾ＠ ｛＠
Ｌ＠ ＠ ＠ ＠

＠ ＠ Ｍ ＠ 71 ＠Ｎ＠ • ＠ ｬｬｉ＼＠ ＠ Ｍ
'-7 

＠ - 6 -10 Ｎ＠ ＠ ＢＢＮ＠

Ｎ＠ ＠ ＢＢ＠

＠ ＠ ＠ ＠ ＠＠ ＠ Ｌ＠ ＠ ＠ ＢＢＬ＠

＠ ＠ ＠ ＠ ＠ Ｇ＠

Ｌ＠ ＠ ＠ ＠ Ｙ＠ ＠ ＠ .. 
＠ ＠ ｴｬ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠ ﾷ＠

＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠

＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠ .. 
＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ Ｒ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ Ｌ＠ ＠ Ｌ＠ ﾭ

＠ ＠ ＠ ＨＩ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ Ｎ＠
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＠ ＠ ＠ Ｓ＠ ＠ ＠ ＠ ＨＮ＠ 72), ＠ ＠

＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠ ＮＮＮＺ＠

＠ ＠ ＠ ＠ ＠ ＠ ｾ＠ ｾ＠ ＠

＠ ＠ ＠ Ｚｬ＠ ＠ Ｌ＠ ＠ ＠

ｾＧ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ Ｎ＠ ＠ Ｌ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠

＠ ＠ ＠ ＠ ＠ ｩ｜ｩＬ＠ ＠ ＠ ＠ ﾭ

＠ ＠ Ｈ＠ ＠ ＩＮ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ 0-10 ＠ 0-61 mV. 

G JI----------, 

"-./ 

＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ Ｌ＠ ﾭ

Ｌ＠ ＠ ＠ ＠ ＠

＠ ｵ［＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ 0)20,' Ｎ＠ ﾭ

＠ ＠ ＠ ﾭ

＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠

＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ .. 
Ｎ＠

ｬｬ＠ Ｌ＠ ﾭ

＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠

＠

Ｑ＠
＠ Ｌ＠ ﾭ

Ｎ＠ 72. ＠ ＠ Ｍ ＠ Ｌ＠ ＠ ＠ Ｍ

＠ ＠ ＢｬｬﾷＮ＠ ＠ ＠ ＠ ＠ ＠ Ｍ

＠ ＠ Ｎ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠

＾＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ﾭ

＠ -＠ ＠ ＠ Ｌ＠ ＠

＠ ＠ ＠ ＠ Ｎ＠ ＠ ﾭ

ｬ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ - ＠ ﾭ

Ｎ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ Ｎ＠ ＠ ＠ ﾭ

＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠

＠ ＠ ＠ ＠ ＠＠ ＠

＠ Ｌ＠ ＬＮ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠
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ｻＺＺ＠ ＠ ＠ Ｎ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＨＮ＠ ＷＳＩ＠ ＠

＠ ＠ D. ＠ ﾭ

＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＨＷＳＩＬ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ D ＠

＠ Ｌ＠ ＠ ＠

＠ ＠ ＠ ﾭ

＠ ＠ Ｎ＠ ＠ ﾭ

＠ D ＠ Ｌ＠ ﾭ

＠ ＠ ＠ ＠

＠ ＠ ＠ ﾭ

Ｌ＠ ＠ ＠ ＠ ＠

i 

｛ｾ＠

Ｎ＠ 73. ＠ ＠ ＠ Ｍ
＠ ＠ Ｍ ＠ ＠ Ｎ＠
＠ ＠ Ｍ

＠ Ｌ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠

＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＹＰ Ｐ ＠

＠ ＠ ＠ ＠ Ｎ＠

-1 
Ｍ［Ｚ＠

＠ ＠ ＠

＠ ＠ ＠

1"1 ＠ Ｎ＠ 74. ＠ ＠ Ｂ＠ Ｍ

［ＤｾＺＺＺＺＮＮＮＮ＠ _____ ＭＭｾｉＨ＠ ｾ＠ t Ｉ＠ Ｌ＠ ＠ ＠ Ｍ
＠ + ＠ ＠ Rp1 ＠ Rp2 

( 

I ＠ ＠ Ｍ

l ＠ ＠ ＠ ＠ ＠

. ＠ 16 mV ＠ ＠ 16 ＠ 64 mV. 
＠ ＠ ＠ ﾭ

＠ ＠ ＠

＠ ｾ＠ ﾭ

＠ ＠ ﾭ

＠ Ｎ＠ ｵﾭ

＠ ＠ []"" ﾭ
＠ ＠ ＠

＠ ＠ ＠

＠ ＠ ＠ ﾭ

Ｌ＠ ＠ )f{e ＠
Ｇ＠ ＠ ＠ Ｍ

＠ ＠ ﾭ

Ｔ＠ 74. ＠ ｬ｜Ｇｬ＠ ＠ ＠ 11 ＠ ｺ ＠ Ｍ
Ｇ＠ ＠ ｾ＠ ｬ＼Ｎ＠ ＠ ｬｻ＠ ｭｬ＠ ＠ .. 

＠ ＠ ＠ ﾭ

＠ ＠ Ｈ＠ ＠ 1-5). 
＠ ＠ ｊ＠ ＠ ＠ ＠ Ｌ＠ ＠

＠ Ｌ＠ ＠ ＠ ｒ＠ ＠ ＠ ＠ ＠
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＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠ .. 
HOCTI") ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ｴｩ＠ ＠ ＠ ＠ ＠ 00. Ｌ＠ ＠

＠ ＠ ＠ ＠ ｾ＠ Ｌ＠ ＠ ﾭ

＠ ＠ ＠ Ｉ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ Ｓ＠ ＠ Ｎ＠ ＠ ＠ ＠

＠ ＠ ｉ＼Ｌ＠ ＠ ＠ ＠ ＠

＠ Ｎ＠

＠ ＠ ＠ ﾻﾷ＠

＠ ＠ [98] ＠ ＠ ＠ ＠ ＠ ＠ 70 mV, ＠

＠ ＠ ＠ ＠ + 0,02 mV. Ｇ＠ ＠ ＠ ＠

＠ ｩｦ＼＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ 70 mV, ＠ .. 
＠ ＠ ＠ ＨＮ＠ 75) 
＠ ＠ Rp ＠ ＠ ＠ 11 mV, 

ｈｾ＠ ＠ ﾷ＠ ＠ ＠

＠ ＠

＠ R.c ＠ ＠

Ｌ＠ ＠ ＠ 10 mV. ＠ ... 
＠ ＠ Ｎ＠ 75 ＠ ﾭ

＠ ＠ Ｎ＠

＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠

＠ ＠ ＠ Ｍｒ Ｑ＠
＠ R2• ＠ ＠ ＠ ＠

Ｎ＠ 75. ＠ ＠ Ｍ
＠ Ｑ＠ tI 

ｕ＠ ＠ Ｍ ＠ ｟＠
ｵ＠ ＠ ＠ Ｎ＠ ＨＩ＠ ＠ ＠ ＠

＠ ＠ Ｎ＠ ＠ .. 
Ｌ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ｒ ＠ Ｎ＠ ＠ ＠ ＠ Rp 
＠ ＠ ＠ RD , ＠ ＠ ＠ ﾭ

Ｘ＠ Ｌ＠ ｉｩ＠ if<e Ro ＠ ＠ ＠ ﾭ

＠ ＠ Ｈ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＮＩＮ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ｒ Ｎ＠

＠ Ｑ＠ ＠ ＠ Ｚ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ［＠ ＠ Ｒ＠ ＠

＠ ＠ Ｎ＠ ＠ ＠ ﾭ

Ｌ＠ ＠ ＠ ＠ ＠ ｉ＼Ｚ＠ k".) ＠

Ｌ＠ ＠ ka - ＠ ｉ＼Ｌ＠ ＠ ＠ ＠
＠ ｛＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ Ｌ＠ ｉ＠ ＠ Ｌ＠ ＠ ＠ ＠

1.08 



＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ｉ＠ ＠ ＠ Ｎ＠ Rpf ＠ ＠ ＠

Ｎ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠

＠ ＠

＠ ＠ ＨＮ＠ Tinsleya Ｉ＠ [124] ＠ ＠ ﾭ

＠ ＠ ＠ ＠ Ｎ＠ ＠ Ｌ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＮＬ＠ ＠ 18 Ｌ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ 0,1 V, ＠ Ｓ＠ Ｎ＠ ＠ 0,12 v. ＠ ＠

＠ 120 Ｌ＠ Ｌ＠ Ｌ＠ ＠ ＠ ＠ 0,1 Ｌ＠ ＠

L, 
＠ ＺＺＮｾＨ＠ I 

i 

= 
Ｎ＠ 76. ＠ ＠ ＬｉＱ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ｉＨ＠ 0,0001 V. ＠ ＠ ﾭ

Ｍ (1,8 + 0,12) = 1,92 V) ＠ ＠ ＠ ＠ ｵﾭ

＠ ＠ 40 Q. ＠ ｵ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ r ﾭ
＠ ＠ Ｌ＠ Ｓｓｦ＠ ＠ ＠ 1 ＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠＠ ＠ Jl ＠

＠ ＠ ＠ ＠ ｴｬｬ＠ ＠ ｌｬ＠ ＠

＠ ＠ ＠ ＠ ＠ ｉ＠ ＠ Ｎ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ Ｎ＠ 76. 
＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠

Ｌ＠ ＠ ｉ＠ ＠ Ｎ＠ ＠ ＠ ＠

38 ＠ 23 ＠ 18 Ｎ＠

＠ Ｌ＠ ＠ ＠ ＢＢ＠

Ｈ＠ Ｒ＠ 9) 

＠ ＠ Ｇ＠ ＠ Ｂ＠ Ｎ＠ ＠

＠ ＠ ＠ ＱＮ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠＠ ＠ /, ＠ Ｓ＠ 10 Ｌ＠ Ｍ
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＠ ＠ 109 Ｌ＠ ＠ ＠ ＠ 11, ＠ 10Q. 
＠ ＠ ＠ Ｌ＠ ＠ 0,01 Ｌ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠＠ ＠ ＠ ＠ ＠ ＠ Ｇ＠ Ｌ＠ ＠ ＠ ＠ ＠

＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ k"j ＠ ... 
＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＧｩＧﾭ

＠ ＠ ＠ ＠ ＠ ＠ 1000009 ＨＮ＠ 77). ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ R-l ＠ ＠ R .. 
＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠ Ｚ＠

- l' 
ＧＮＮＭＺＩ＠ I 

I 
ＢＮ＠ I 

( \ 

ＬＬＭＭＭＬＭＭＭ ..-
,; f! \, 
,,1 
. ｾ＠

Ｎ＠ 77. ＠ ｵ＠ ＠ ＢｮＨＧＮ＠

Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ｱ＠

＠ ＠ Ｌ＠ ＠ ＠ ＠ Ｎ＠

＠ ｖｉ＠

＠ ＠ ＠ ＠

＠

＠ ＠ ＠ ＠ ｱ＠ ＠

＠

＠ ＠ ＠ ｵ＠ ＠ ＠ ＠ ﾭ

Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ Ｎ＠ Ｇ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ｵＬ＠ ＠ ＠ ﾭ

＠ ＠ ＨＮ＠ Ｎ＠ Brooks - ｾ＠ ＠ ＠ ＩＬ＠ ＠ ﾭ

ＮＮ＠ ｉ＠ ＠ ＠ Ｌ＠ ＠ ﾭ

＠ 100 Q, ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ Ｌ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠

＾＠ 100 9. Ｌ＠ ＠ ＠ ｲ｡ＮＧｉ｢ｂ｡ｈｏｾｉ･ｔｰ｡＠ ＠ ＠ ＠
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＠ ＠ ＠ ＠ ＠ ＠ ｬｬＰ｟Ｑ＠ Ｌ＠ ＠ ﾭ

＠ ｉｻ＠ ＠ ＠ ＠ 20, ＠ 500 Q, ＠ ＠ Ｎ＠

ＮＱ＠ ＠ ＠ ＠ ＠ ＠ 260/0_ ＠ ＮＨ＠ ＠ ... 
＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ero 
Ｌ＠ ＠ Ｇ＠ ＠ Ｌ＠ ＭＺ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ Ｌ＠ ＠ ＠ ＠ Ｌ＠ Ｌ＠

Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ［＠

＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ Ｚ＠

＠ ＨＮ＠ 78): R - ＠ ＠ ＠ ＠ ﾭ

Ｌ＠ R' - ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ｾ＠ r 1 - ＠ ＠ ＠ ＠ ＠ ｾｲＱ＠

｛ＧＬ＠ ｲｾ＠ - Ｌ＠ ＠ '16 

Ｚ＠

R= r1 +'2; ＢＱ＠ = R-r18 

R' ｲｾＧｲｾ＠ ｒﾷｲｬＭｉｾＱＲ＠ dR' R-2r1 = '1 .1+ ｾｾ＠ = --R.--- ; dr
1
- = R 

R- 2rl R.' ＠ ＠ ＠ R = Ｌ＠ Ｎ＠ Ｎ＠ Ｌ＠ ＠

R = 2r1 ＠ R' ＠ ］ｾＭＮ＠

Ｎ＠ 78. ＠ ＠

＠ ﾭ

＠

ｲ｡Ｎｊｉ｢ｂ｡ｈｏｾｬ･ｔｰ｡＠ • 

＠ Ｌ＠ ＠ ＠ ＰＱＢｉＱ＠ ＠ ｦｬ＠

ＨＬ＠ Ｌ＠ ＠ ＠ ＮＩＬ＠ ＠ ＠ ＠ 20000 Q, 

＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠

＠ 5000 Q. 

＠ ＠ ＠ Ｈ＠ ＠ Ｌ＠ ｊｒ＠

＠ ＮＩＬ＠ ＠ ＠ ＠ 100-150 9, ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ 25 ＠ ＠ 40 9. 
＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｇ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠

＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ Ｌ＠ ＠ ＠ Ｌ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ﾭ

＠ ＠ ＠ Ｎ＠ 1. ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ Ｎ＠

＠ ［＠ ＠ ＠ Ｌ＠ Ｎ＠

＠ ＠ Ｌ＠ ＠ ＠ ＠ Ｉ＠ ＠ ＠ ＠

Ｌ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ Ｌ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

. ｵＬ＠ ＠ Ｌ＠ Ｍ＠ Ｌ＠ ｨ＠ ＠ Ｍ

1 ＠ ＠ ＠ ＠ ＠ ＠ ｜Ｑ＠ ＠ Ｚ｜ｻ＠

＠ ＠ Ｎ＠
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＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ Ｌ＠ ＠ ＠ ＮＮ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

ｾ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ R', Ｎ＠ Ｎ＠ ＠ ＠ Ｋ＠ ＠ Ｍ＠ ＨＮ＠ 78), ＠ ﾭ

＠ ｵ＠ ＠ Ｇ＠ Ｈ＠ ＠ Ｉ＠ Ｌ＠ Ｌ＠ ＠

＠ ＠ Ｎ＠ ＠ ＠ ｵ＠ ＠ ＠

＠ ＠ ＠ ＠ Ｂ＠ Ｌ＠ Ｌ＠ ＠ ＠

＠ ＠ Ｎ＠ ＠ ＠ ｵ＠ - ＠ ＠ ﾭ

＠ ＠ ＠ ＠ r:;u, ＠ ＠ ＠ ＠ Ｌ＠

＠

" . ｵ＠
f)l = (R'+r'+r) . 

＠ ｾＧＱＢ＠ ＠ ＠ ＠ ｴｾ＠ ＠

＠ ｏｾＬ＠ ＠ Ｇ＠ ｯｾＯ｡ｵ＠ ＠ ＠ ＠
Bcero ＧＡＧ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ I ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ Ｚ＠

＠
[=1[-

Ｍｾｔ｡＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ .. 
Ｚ＠ ＠ ＠ Ｋ＠ ＠ - Ｎ＠ ＠ ｾｵＬ＠ ＠ ｉＱﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ｊ＠

＠ ＠ ＠ ＠ Ｌ＠ ＠ ｕ＠ = Ｏ Ｌ＠ ＠ ＠ - ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ Ｎ＠ ＠ Ｇ＠ ＠ ＠ ﾭ

＠ ｕ＠ ＠ ＠ ＠ ＠ ｬｬ＠ '01 = ｏｕＯｾｒＮ＠ ＠ ﾭ

＠ ＠ ＠ Ｔ＠ ＠ ＠ ＠ ﾭ

Ｌ＠ ＠ ＠ oi ＠ ＠ ＠ ＠ ＠

＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ｉｻﾭ

ｵ＠ ＠ Ｌ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ｵＮ＠

＠ ＠ ＠ ｝Ｈ＠ ＠ ﾭ

＠ ＠ Ｎ＠ ＱＱ＠ ＠ ｵ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ｊｾ＠ Ｌ＠ ＠ ＠

Ｌ＠ ＠ ＠ ＾＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ｜ｦＬ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ｾｏｋｙＬ＠ ＠ ＠ ﾭ

＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ｩ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

ｵ＠ ＠ ＠ ＠ Ｎ＠

ＡＢＡＬ＠ ＠ ＠ ＠ ＠ ＠

Ｍ＠ ＠ ＠ Ｎ＠ ｵ＠ ｵﾭ

ﾷ＠ ＠ ＠ ＠ ＠ 40 Q. ＠ ＠ ﾭ

Ｍ＠ ＠ ＠ 5 Q. ＠ ＠ Ｍ
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＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ 12 Q. 

＠ Ｍｾ＠ ＠ Ｎｬｬ＠ ＠

＠ 50 ｾ＠ V ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｈ＠

ｈｏｐｬ｜Ｍｉ＠ ＩＮ＠ ＠ ｮ＠ ＠ ＠

ｾ＠ R = (40 + 5 + 12) = 57 g. ＠ ＠ ｾｩＬ＠ ＠ ｮｵ＠ ＠
＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ t1
C, Ｉ＠ ＠ ＠

＠ ＠ ＠ ＠ 10 ＠ ＠ ＠ ＠ ｩ ＠ = 50/57 = 
= ＰＬＸＸＮＮ＠

＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ N2 22858, 
＠ HS, ＠ ＠ ＠ 60 ＠ ＠ 1 }LA) ＠ ＠ .. 
＠ ＠ ＠ 1 ＠ ｃｏｏｔｂｾｔｃｔｂｹ･ｔ＠ ＬＬＱＰ＠ Ｎ＠ ｽ＠

＠ ＠ 53 ＠ ＨＩ＠ Ｎ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｍ

40 9. ＠ ＠ ＠ ＠ Ｌ＠ Ｌ＠ ＠ ﾭ

＠ ＠ Ｌ＠ ＠ ＠ ＠ Ｌ＠

Ｑ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ .. 
＠ Ｌ＠ ｾ＠ ＠ ＠ ＠ 14 Q, 

Ｚ＠ r.R=(14+5+12)=31 Q ＠ ｩ ］ＵＰＯＳＱ＠ =1,61 }LA. ＠

＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ 1 Ｌ＠
＠ ＠ 97. ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ Ｌ＠ ｉｬ＠

＠ ＠ " ＠ Ｌ＠ ＠ ＠ ＠ ＠ ｩｾｔ･ＮＧ｢ｈｯ＠ Ｌ＠

＠ ＠ ＠ ＠ ＢＧＧＬ＠ ＠ ＠ Ｍ

ＶＰ＠ Ｂ＠ ｾＬ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ Ｌ＠ ＠ ＠ ＠ Ｌ＠ Ｍ

＠ ＠ Ｖｉ＠ ＠ ＠ ＠ ＠ ＮＱＮ＠ , 
＠ ＠ ＠ ＠ ＠ ＠ ＠

ｻＩｉ｜Ｌ＠ ｬｬｬ＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ ﾭ

ｵ＠ Ｌ＠ Ｎｆｦ＠ ＠ ＠ ＠ Ｌ＠ ｊｬ＠

＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ Ｌ＠

＠ 1 1-1 '\1. ｾ＠ ｓＱ＠ ＠ ＠ - 0,2 ｾ＠ V 
＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠ Ｌ＠

ﾷ＠ ＠ ＠ ＠ Ｌ＠ ＠ ﾭ

Ｑｴ＠ ＠ Ｑｾ＠ ＠ 5 Ｎ＠ ＠ Ｈ＠

＠ ＠ ). ＮＡ＠ ＠ ＩＮ＠ ＠ TO}lCe ｴＮＺ＾ＮＧＱ＠ ＠ ﾭ

＠ Ｌ＠ Ｌ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ｾｬ＠ Ｌ＠ ＠ 1 Ｌ＠
ＧＮ＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠ 1 }L ｜Ｌ＠ ＠ ＠ ＮｲＱﾭ

Ｇ＠ ＠ ＠ ＠ ＠ Ｉ＠ 1 Ｌ＠ V, Ｎ＠ Ｎ＠ ＠ ＠ Ｌ＠ ＠ 0,001 .. ＮＮＮ＠
ｬ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＱＧｊｲ＠ ＠ ＠ Ｌ＠ ｾｲ＠ ﾭ

＠ ｾｾｬＬ＠ ＠ ｾｬＮＧｉｉ＠ ｉｉ＠ ｓＳＺＺｬＰ＠

＠ ＠ ＠ ＠ Ｎ＠

＠ ｊＮｴｓｊ＠ ＠ ＠ ＠ ［＠ ｉｉﾭ

＠ ｕｊ＠ Ｈｉｬ＠ 20000 Q) ＠ ＠ ｾｾ＠ Ｈ＠ 100 Q) 
＠ ＠ ＠ ｵ＠ ＠ ＠ Ｌ＠ ＠

ｾ｡ｋ＠ ＠ ｊＱｾ＠ .. ＠ ＠ ＠ ｇ＠
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Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠

Bblrue ＠ ､ｾ＠ Ｌ＠ ＠ ＠ ﾭ

＠ ＠ ＮＧｊ＠ Ｎｴ｜＠ ＠ ＠ ＠ ＠ ＠ ﾭ

Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠

TaKyro ＠ ｵ＠ ｩｊ＠ ＠ ＠ ＠ Ｌ＠

＠ ＮＬｲ＠ ＾＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ Ｉ＠ ＠ ＠ ＠ Ｌ＠

＠ . ＠ ＠ ＨＩ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ Ｎ＠ ＠ ＠ ｦｩ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ｾＮ＠ ｵ＠ ＠ ｉＱＬ＠ ﾭ

＠ ＠ Ｈ＠ ＩＮ＠ ＠ Ｌ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠

ｾＧＱ＠ ＠ ＠ ｬ＼＠ ＠ ＠ ＠ ﾭ

Ｌ＠ ＠ ＠ Ｌ＠ ＠ ＠ ﾭ

ｲ＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

ｈｏｍｾｔｰ｡＠ Ｎｾ＠ ＠ ＠ ＠ ＠

ｦＱＰｾ＠ ＠ ＠ ＠ ＠ Ｌ＠ Ｌ＠ ＠

ＬＧ＠ ＠ ＠ Ｎ＠ ＠ ＠

＠ ＠ ＠ ＠ ｲ＠ Ｎ Ｗ ｉ＠

ｾＮ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｍ

. ｵ＠ ｕｬＰ＠ Ｎ＠ ＠ ＠ ＠ ＠ Ｉ＠ ＠

＠ ＠ ＠ ｦＺ＠ ＠ ＠ ﾭ

＠ ＠ Ｎ＠ Ｌ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ 1,5 V ＠ ＠ 75 Q, 

＠ ＠ ＠ ＠ ＠ ＠ 0,02 Ｎ＠ ＠ ＠ ﾭ

i\leTpa, ＠ ｬ＠ Q, ＠ ＠ ＠ ＠ ＠ 0,0001 Ｎ＠
＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

ｵＮＬ＠ ＠ ＠ ＠ ＠ ｉＰ＠ ＠ ＠ ＠ ﾷ＠ ＠

Ｎ＠ ＠ ｮ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＭＧ＠

＠ ＠ 200 ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠

15'jGO ) ＮＧ＠ ＠ ( 75 -= 200. ＠ ＠ ＠ Ｍ

＠ ＠ ＠ ＠ ｮｾＬ＠ ｉＬ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠

＠ MaJ10ro Ｎ＠ ＠ ＠ ＠ .. ＠ ＠

＠ ＠ ＠ ＨＩ［ＱＰ＠ ＠ ＠ ＠

ｮ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠

ＶＰ＠ ＠ . Ｎ＠ ＠ Ｎ＠ ＠ ｏｾｔｏｍｙ＠ ＠ ﾭ

ｾＱ＠ ＠ ｓｉ＠ ＠ ＠ ＠ ｬｻ＠ ﾭ

ｦＨｊ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ｾ＠

ＺＺＺＮ＠

, ＠ ＠ ＠ ＠ ＠ ＠ ｾ＠ Ｌ＠

1"') ＠ ＠ ＠ Ｌ＠ Ｎ＠ Ｎ＠ ＠ ＠ ＠ Ｍ
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＠ ＠ ｵ＠ Ｌ＠ ＠ ＠ Ｌ＠ ｇ＠ ﾭ

＠ ＠ ｵ＠ ＠ ＠ ＨＨｻ＠ 100 [J), ＠
＠ ＠ ＠ ＠ ｓｉ＠ ＠

＠ ＠ Ｈ＠ Ｎ＠ ＠ ＠ ＠ ＠

ＧＬ＠ Ｎ＠ Ｎ＠ ＠ ｵ＠ ｉＱ＠ ｵ＠ ＠

＠ ＠ ＠ ｵｾ＠ ＠ ＠ Ｌ＠ ﾭ

ｵ＠ ＠ ＠ ＠ ＠ ＮｦＮ＠ Ｇ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ Ｌ＠ ＠ ｾ＠
ｵ＠ ｴＧ＠ Ｌ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ｵ＠ ＠ ＠ ＠ ＠ ＠

Ｎ＠

1. ＠ ＠ Ｌ＠ ＠ ＠ ＠ Ｍ

Ｌ＠ ＠ ＠ ｶ［Ｌ＠ ＭＺ＠ ｊｬ＠ ＨＬ＠ ＠

＠ ＠ ＠ ＮＮｊｊ＠ ＠ - ＠ ＠

＠ ＠ ｵ＠ Ｈ＠ ＠ ＠ ＮＩＮ＠ ﾭ

＠ ＠ ＠ ＠ ｾＧｬ＠ ＠ ﾭ

＠ ＠ ＠ ＠ 500-1000 Q ＠ r v, ＠ ＠ .. 
＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

Ｎ＠ ＠ ＠ ＠ ＠ ＠ 30 ＠ 50 9 
＠ 1 v. ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠

＠ Ｌ＠ ＠ ＠ ＠ ｵＧ＠ ＠ ＠

Ｎ＠ .. 
2. ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠

＠ ＠ ＠ ｲｦＬ＠ ＠ ＠ ＠ ＠ ＠ .. 
＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠
ｉ＼＠ ＠ ＠ ＠ ＠ ｵ＠ Ｎ＠ ＠ ﾭ

ｾｵ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ - Ｇ＠ 500-1000 Ｎ＠ Ｌ＠ ＠ ... 
＠ ＠ ｵ＠ ＠ ＠ Ｈ＠ 100 9), 
＠ ＠ ＠ ＠ Ｂ＠ 1 00 Q. ＠ ＠

＠ Ｌ＠ ＠ ＠ ＠ ＠ ＢＬ＠

＠ ＠ Ｈ＠ ＠ ＢＱＰＩＬ＠ ＬＮ＠

Ｌ＠ Ｌ＠ ＠ ＠ ＮＬ＠ ＠ ＠ ＠

Ｌ＠ ｉ＠ ｵ＠ Ｎ＠ ＠ ＠ ＠ .. 
＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠

3. ＠ ＠ ＠ ＠ ｵ＠ ＠

＠ ＠ ｱ＠ ＠ ＾＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ｵ＠ ＬＮ＠

＠ ＠ KOToporo ＠ ＠ ＠ ＠

＠ Ｎ＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｈﾭ
＠ 10-20 ＮＩＬ＠ ＠ ＮＬ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＺＬ＠ t&, Tal{ ＠ ＠ Ｑ＠ ＠

. ＠ ＠ ＠ Ｇ＠ ＠ -- Ｎ＠ ＠ ＠ ＠ ＠
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_. 

＠ ＠ ＠ ＠ ＠ ＠ ＱｬＰｵ＠ ＠

＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ Ｌ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾷ＠

Ｎ＠

4. ＠ ＠ ＠ ＠ ＠ ＠ ＠

ｾ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ｬｬ＠ ＠ Ｎ＠ ＠ ﾷ＠

＠ ＠ . ＮＧｉ＠ ＠ ＠ ＠ ＠ ＠ .. 
＠ ＠ ＮＹ＠ ｱ＠ ＠ ＠ Ｌ＠ ＠ ﾭ

Ｌ＠ ＠ Ｎ＠

＠ ｉＱＬ＠ ＠ ＠ ｵＬ＠ ＠ \ ＠ ＠ ｾ＠

Ｌ＠ ｉ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ .. ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ + ＠ ＠ ＠ ＠

＠ ＠ ＠ ｬ＼Ｎ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ .. 
ｱ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

Ｌ＠ ＠ ＠ TOQKe, ＠ ＠ ＠ ＠

＠ ＠ Ｎ＠ ＠ (86) ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ Ｌ＠ ＠ ＠

＠ ＠ ＠ ＠ Ｌ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ Ｇ＼Ｚ＠ ＠ ＠ ﾭ

＠ Ｑ＠ ＠ ＠ ＠ ＨＩＬ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ［Ｉ＠ ＠ ＠ ＠ ＱＰ＠

＠ Ｌ＠ ＠ ＠ ｬｬ＠ ＠ ＠ ＮＬ＠

5. Ｍ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ .. Ｌ＠ ＮＬ＠ ＠ ｬｦ＠ ＠ Ｈﾭ

＠ ＠ ＠ ＠ Ｉ＠ ＠ ＠ ＠

＠ ＠ 4 Ｌ＠ ＠ ＠ ＠ ＠ ｊｬｾ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ 2 v. ＠ ＠ ＠

＠ ＠ 20 ＠ ·40 Ｍ＠ .. ｾ＠ ＠ ＠ ＠ Ｌ＠

＠ ＠ ＠ Ａｾ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠

HeKOTopbte ＠ Q ＠ ＠ ＠ ＼＾＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ｵ＠ ＠ ＠ ｓＱｲ＠ ﾭ

＠ ＠ ＠ ＠ Ｑ＠ ＠ ＠ Ｉ＠ ＠ .. 
＠ ＠ ＠ Ｌ＠ ＠ ＠ ｬｬ＠ ＠ ＠ ＠ ＠ .. 
＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ｾｦ＠ ＠ ﾭ

＠ Ｌ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ .. 
Ｎ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ 0,01 0/ot ＠ ＠ ＠ ＠ ＠ ＠ 0,0050/0. 1 

＠ ＠ ＠ ＠ ｑ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ Ｍ

1 ＠ ＠ Ｎ＠ ｮｯｯｲｯｈｋ｡＠ ＠ ＠ Ｖｮ＠ ＠ ﾭ
ｉｌ＠ ＠ ＠ ＠ ＠ 0,0050/0_ 
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＠ ＠ Ｚ＠ ｾ＠ ＠ ＠ ＠ ＠ ﾭ

Ｌ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠

Ｌ＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

［＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ Ｈ＠ Ｉ＠ ＠ ＠ ＠ ｴＱ＠

＠ ＠ ＠ ＠ ＠ ｾｊ＠ ＠ ＠ Ｎ＠ ＠ ﾭ

Ｇ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

Ｈ＠ ＭＬ＠ ＠ ｑＧｴＱ＠ Ｂ＠

＠ ﾫ＠ ) ＨＮ＠ ＮＬＧ｝＠ 1 V) ＠ ＠ ﾭ

＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ .. 
＠ ＠ ＨＮ＠ Ｎ＠ 23 ＠ 32). 

＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠

ＰＱ＠ Ｎ＠ ｄ＠ ＠ ＠ ＠ ＠

＠ ＠ ＨＮ＠ ＮＮ＠ ｬｬＩ＠ [48] ＠ ＠ ＠ .. 
Ｌ＠ ＠ ＠ Ｎ＠ 79. 

＠ ＠ ＠ ＠ ＠ ＠

ＨＮ＠ ＠ IV), ＠ ＠ 1, ＠ ＠ 18 ［＠ ＠ ＠

＠ ＠ ＠ //, 
＠ 100 ｛ｻＬ＠ ＠ S 

Ｍ ｩＮＮＭＭＭＭＮＮＮＮＮＮＮＭＺｩｾｴ＠ 1------
＠ ＠ ＠ ｉ＼＠ l ｾ＠

＠ ＠ ＠ ＮＮ＠ i t\ 
＠ ＠ /. ＠ ＠ 1 ｾＬＺｾＱＧＺＡ＠ R ; ｾＱ＠

＠ ｵ＠ Ｍ • ｾｵｕｾ＠ Ｇｾ＠
/11 ＧＭＺＺｊＢＮＯＺＮｵｾ＠ . ---',., ｾ＠ I i'" 

＠ ＠ ＠ Ｍ ｴＮＢｦｚｾｾｊ＠ : J ｾ＠

＠ R, ＠ Ｍ j Ｇ＠ '()() ｾｭＡｩｴＧＬＺｌＭＮＮＮ＠ .. ! I 

＠ ＠ ＠ ＠ 1/1800 YJUlJu1.r-' _____ .. ＮＮ［ＮＮｉｾｾｾ＠
＠ ＠ ＠ ＠

＠ Ｎ＠ ＠
/02 ｋｃＧＺＢ［ＧＴｾＢｾﾷＮＺｉ＠

1Il ,;).J;(J;};.'1 

＠ ＠ ＠ Ｍ ＠ -9 ＠
Ｎ＠ ,. ＠ ＠ Ｍ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ R', ＠ ｒｬＺｬＮ＠

＠ ＠ ＠ ///, 
＠ 102 Ｎ＠ ＠ Ｖ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

ero Ｌ＠ ＲＮ＠ ＠ ＠ ＠ Ｇ＠ ＠ ﾭ

Ｌ＠ ｲ＼Ｚ＠ ＠ R' ＠ ＠ ＠

Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ Ｉ＠ ＠ ＠ ＠ ＠ Ｌ＠

＠ ＠ Ｎ＠ Ｌ＠ Ｂ＠ ＠ ＠ ＠ ＠

0,1 V ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠

＠ ＠ ＠ ＠ P(lBHbl 10125 ＠ 10128, ＠ ＠ ＠ ﾭ

＠ 10002 ＠ 9999. 
＠ ＠ ＠ ＮＧｩＬ＠ ＠ ＠ Ｓｾｩ＠

＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ 1,01830, 
＠ ＠ ＠ ＠ ＠ 1 ｾｙＮ＠



＠ :1 

＠ ＠ ＠

＠ IX 

＠ ＠ ＠ ＠ ＠

＠ ＠ ＠

＠ ＠ Ｌ＠ ＠ ＠ ＠ ﾭ

ｵ＠ ＠ Ｌ＠ ＠ ｾ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ｵ＠ ＠ ＠ ＠ ＠

＠ TOl<e. 

＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠

＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠

＠ ＠ ＠ ｵ＠ ＠ ＠ ＠ ＠

＠ Ｎ＠ ＠ (J. Swinburn) [123] ＠ ＠ ＠ .. 
＠ ＠ ＠ 1894 r. ＠ ｲ＠ ＠ ﾭ

＠ ＠ ＠ ｒ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＨＩ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ｊｊ＠ ＠ Ｌ＠ ＠ ﾭ

＠ ＠ ＠ Ｈ＠ ＠ ＠ ＠ Ｎ＠ 80); 
＠ ＠ ＠ ＠ ＠ ＠ ＠ ｵﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠

＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ Ｌ＠ ＠ ＠ ＠ ｵ＠ ﾭ

Ｌ＠ ＠ ＮｬｉＮ＠ ＠ ＠ Ｎ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ Ｈ＠ .. Orlich PTR) ＠ 1904· r. [102] 
＠ ＠ ＮｬｉＮ＠ ＠ ＠ ＠ ＠ Ｎ＠ ﾭ

＠ ＠ ＠ ＠ ｾ＠ ｊｊ＠ ＠ ＠

＠ ＠ ＨＮ＠ 81); ＠ ＠ I ＠ ＠ ＠ ｲ＠ ﾭ

Ｌ＠ ＠ ＠ ＠ ｊｊ＠ ＠ ＠ ＠ ﾭ

＠ m. ＠ ＠ ＠ ＱＬ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ Ｎ＠ ＠ ＠ Ｎ＠ 81 ＠ ＠

Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ﾷ＠ Ｎ＠
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＠ ＠ ＠ ＠ ＠ ＠ ﾭ

Horo ＠ (Dr. ｉｬＩ＠ (99] ＠ ＠ ＠
＠ ＠ ＠ - ＠ ＠ Ｌ＠ ＠ ＠

＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ Ｒﾭ

＠ ＠ Ｌ＠ Ｎﾷ＠ ＠ ＠ ＠ ｽＧＨＢＧ＠

＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ｮ･ｾ･ｍ･ｈｈｏｏ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ Ｌ＠ ＠ ＠ ＠ ＠ ｾＺ｜ｉ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ Ｎ＠ ＠ ＨＮ＠ Franke) [42] ＠ 1891. Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

Ｈ＠ 150 ＠ 1200 Hz). ＠ ＠ ＠ Ｎ＠ ＠ ＠ Ｍ

ｾＮ＠

I...----<;'\J .:--__ --i 

Ｎ＠ 80. ＠ ＠ iH!· 

＠ ＠ ｉｉ＠ ＠

Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

Ｎ＠ ＠ ＠ 113 reHepa-
＠ ＠ ＠ Ｌ＠ Ｎ＠

＠ ＠ ＠ ＠ Ｌ＠ ＠ Ｍ

Ｎ＠ 81 .. ｃｸ･ｾＡ｡＠ Ｌ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ Ｎ＠ ＠ ＠ ＠ ﾭ

＠ Ｎ＠ ＠ ＠ Ｎ＠ ＠ ＠ ﾭ

＠ reHepaTopa ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠ 125. 
＠ ＠ ＠ ＠ TOl<e ｾ＠ ﾭ

＠ ＠ ＠ ＠ ＱＰ＠ ＠ ＠ Ｌ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

ｇＮ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ｾ＠ ＠

＠ ＠ Ｈ＠ Ｉ＠ ＠ ＠ ﾭ

＠ Ｍ＠ ＠ ＠ ＠ Ｎ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ﾭ

＠ Ｇ＠ ＠ Ｎ＠ Ｎ＠ ＠ ＠ ＠ Ｎ＠ ﾭ

Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠
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＠ Ｎ＠ ＰＱＱＬ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠

＠ ＠ ＠ ＠ ｑ＠ ＠ ＠

＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ Ｌ＠

Ｍ＠ ＠ ｲＨ＠ ＠ ＠ ﾭ

＠ ＠ Ｎ＠

＠ ＠

＠ ＠ ＠ ＠ ＠

＠ ＠ ＠

＠ ＠ ＠

Ｇ＠ ＠ ＠ ＠ ］､＠ ＠ ＠ Ｂ＠

＠ ＠ ＠ ＠ ［＠ Ｌ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＮＢ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ｾ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ｨ･ｰ･ｭ･ｈｉＭｉ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ .. ＠
＠ ＠ ＠ ｲ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ Ｎ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠

Ｎ＠

＠ Ｌ＠ qTO ＠ ＠ ｬｑ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ QaCTory, QTO ＠ ＠ ﾭ

Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＾＠ ＠ ＠ ＠ Ｌ＠ Ｎ＠ ＠

＠ ＠ Ｈ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＩＬ＠ ＠ ＠ ＠ ＠ ＠ ﾫ＠ ＠

＠ ＠ ＠ Ｎ＠

ｾｯｰｍ｡＠ ＠ ＠ ＠ ＠ ＠ ｑ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ Ｈ＠ ＩＮ＠ ＠ ＠ ＠ ＠

Ｌ＠ ＠ ＠ ｬＱ＠ Ｌ＠ ＠ ＠ ＠ ﾭ

＠ ＠ QaCTOT ＠ ＠ ＠ Ｈ＠ ＠ ＩＬ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ［＠ ＠ ＠ ＠ Ｌ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

Ｇ＠ ｲＬ＠ ＠ ＠ ＠ Ｌ＠ ＠

Ｌ＠ - ＠ ＠ ＠ ＠ ｉＨ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

Ｌ＠ ＠ ＠ ＠ ＠ ＠ ｲ＠ ﾭ

Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ｩｉｬ＠

＠ ＠ .. 
＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ Ｌ＠ ＠ ＠ ｾ＠ ﾭ

＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

Ｌ＠ ＠ ＠ ＠ ＠ ＠ Ｂ＠
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Ｌ＠ ＠ f(af( ＠ ＠ ＠ ＠ ＠ Ｌ＠ ﾭ

＠ ｉ＠ ＠ ＠ ｦＨ＠ TOI<a. 
＠ ＠ ＠ ＠ ＠ ＠ ＠

nepeMeHHoro TOf(a ＠ ＠ ＠ ＠ ＠

＠ ｲＬ＠ ＠ Ｎｬｉ＠ ＠ Ｌ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ TOf(a ﾭ

ｵＮ＠ ＠ ＠ ｬｉ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ｦＨ＠ ＠

＠ ＠ ＠ ＠ TOf(e ＠ ＠ ＠ ＠ ＠

＠ ＠ Ｎ＠

＠ ｦＨ＠ ＠ ＠ ｦＨ＠ ＠ ＠ ＠ .. · 
＠ ＠ TOf(a ＠ ＠ ＠ Ｌ＠ ＠ .. 
＠ ＠ ＠ Ｌ＠ ＠ ＠ TOf( ＠ ＠ ｵＮ＠ ＠ ＠

MorYT ｦｬｦＨ＠ ＠ ｬｉ＠ Ｌ＠ ｾ＠

＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ｦＨＭﾷ＠

＠ ＠ Ｎ＠

Ｌ＠ ＠ ＠ ｦＨ＠ ＠ ＠ ＠ ﾭ

＠ ｦＨ＠ ＠ ＠ ｦＨＬ＠ ｦＨ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠ . 
＠ ＠ ｕｬ＠ ＰＳｦＨ＠ ＠ ＠ ＠

ｑ＠ ＠ ＠ f( ｦＨｏｊＭｦｦＨ＠ Ｌ＠ ＠ ＠ ＠

＠ ＠ ｔｏｦＨｾ＠ ＠ ＠ ｦＨ＠ ､＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ Ｂ＠

＠ ＠ ＠ ＠ ＠

＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ Ｌ＠ ＠ ＠ ＠ ｦＨ＠ .... · 
＠ ＠ ＠ ｾｦ＠ Ｌ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ｊＨ＠ ... 
＠ ＠ Ｎ＠ ＠ ＠ ＠ .. · 
Horo ＠ ＠ ｦＨ＠ ＠ ＠ ＠

＠ Ｚ＠

＠ Ｑ Ｌ＠ U
2

, ＠ .... Ｍ＠ ＠ Ｌ＠ Ｉ＠ ＠

＠ Ｎ＠ Ｎ＠ ＠ .. 

＠ Taf( ＠ ＠ ＠ ＠ ＠ ｦＨ＠ ｾ＠

＠ ＠ ＠ ｦＨ＠ ＠ ＠ .... ·, 

Ｚ＠

Ｇ＠ = ｖｕｾＧＲ＠ + Ｒ ＧＲＫ＠ ｕ ＧＲ＠ + .. : = Ｏｖ＠ 1 + ＨｾｾＺＯ＠ ＫＨｾｾＺｹ＠ + ... , 
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＠ ＠ ＠ Ｌ＠ L!. = Ａ＠ t ＠ ＠
1 -

V
· ( Ｒ ＩＲＫＮ＠ ( Uj )-2 
1 + U \ U + ... 

U Ｇ＠ 1 1 
== ＢＩ＠ Ｈ＠ I .) • 2 r. j -, 

l+(uJ+ ［ＧＩＧＢ＠
＠ ＠ ＠ ＠ ＠ ｾＢ＠ ｉ｜Ｚ＠ ＠

ｾ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ .. 
Ｙ＠ Ｎ＠ ｂｾｻ･ｃｔｏ＠ ＠ ＠ Ｚ＠

＠ ....... v' {1 + ＲｾＧｾ＠ Ｈ Ｒ Ｒ＠ - U2'2 + ｕｾ＠ - U:1'2 +. · · )} = 

_ Ｏ＠ {1 + ｾ＠ Ｈ ｮ Ｒ Ｉ＠ - L ＨｮＧＲＩｽ＠
- ＲＧＲﾷ＠

＠ ＠ Ｌ＠ QTO ＠ ＠ ＠ ＠ ＠ Ｎｮｾ＠

ＺＭ 1) ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ 2) ＠ ＠ ＠ ＠ ﾷＬ＠ Ｎ＠ Ｎ＠ ＠

Ｍ＠ ＠ ＠ ＠ ＠ ＠ Ｚ＠

ｾ＠ (Un 2) = ｾ＠ Ｈ ｮ ＧＲＩＮ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ｽＺ＠

ｑ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ - ｑ＠ ＠ ＠ Ｌ＠ ＠ ＠ - ＠ ＠

Ｎ＠

＠ ＠ ＠ Ｌ＠ ＠ ＠

＠ Ot 1 Ｏ＠ ＨＮｮＬ＠ QTO ＠ ＠ ＩＺ＠

Ｇ＠ = VO,02 . 0,1 . ＧＢ｝Ｎ＠ = 0,045 · ＯＮ＠

＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

Ｌ＠ ＠ 0,10/0' ＠ ＠ 4,50/0 ＠ Ｎ＠

＠ ＠ Ｌ＠ ＠ ＠ ＮＮ＠ ＠

Ｌ＠ ＠ 0,10/0) ＠ ＠ ＠ ＠ 14J l Ｏ＠
Ｎ＠

＠ ＠ ＠ ＡｬＬ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ｵ＠ ＠ ﾭ

＠ Ｌ＠ Ｎ＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠

Ｎ＠ ＠ ＴＬＵ Ｏ ＠ ＠ ＮＬ＠ ＠ ＠ ＠ Ｌ＠

ｾ＠ ＠ ＠ ＠ Ｌ＠ ＠ Ｍ
. ＠

＠ 0,1 10. 
＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ Ｉ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ Ｌ＠ Ｌ＠ ＠ ＠

＠ ＠ ＠ Ｇ＠ ＠ ＠ Ｌ＠ ＠ ﾭ

＠ ＠ ＠ ＠ Ｇ＠ 300/0,. ＠ ＠ ＠ .. ' 
＠ ＠ ＠ Ｎ＠



Ｎ｜Ｎ＠ ＠

COBPENiEHHbIE ｉｻ＠ ＠

＠ ＠

＠ ＠ ＠ ｾ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｚ＠

1) ＠ Ｌ＠ ＠ ＠ ＠ ＠

ｊｊｴｩＬ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ 2) ＠ ＠ ＠ Ｍﾭ

＠ ｲ＠ ＠ ＠ Ｌ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ｵ＠ ＠ ＠ ＠ ﾭ

｢ｦ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

ＨＬ＠ ＠ ＠ ＠ ＠ ＠ ＠
Ｉ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ Ｍ＠ ＠ ＠ ＠ ＠ ＠ ＠

Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

Ｎ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＨＬ＠ ＠ ＠

Ｌ＠ ＠ ＠ ＠ ＩＬ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠

＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠

＠ ＠ ｰｹｾｯｯ＠ Ｌ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠＠ ﾭ

＠ ＠ ＠ ＠ ＠ Ｚ＠

1. ｊｬ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ Ｍ＠ ＠

＠ Ｈ＠ ＩＮ＠ ＠ ＠ ＠ ＠ ＨＬ＠ ＠ ＠

Ｉ＠ ＠ ＠ Ｌ＠ ＠ - ＠ ＠

Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

reHepaTo Ｎ＠ ", 
2. ＠ ＠ Ｌ＠ ＠ ＠ ﾭ

＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠

Ｌ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ Ｎ＠

3. ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠

Ｎｮ＠ ＠ ＠ ＠ ＠ Ｎ＠

＠＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ Ｌｮ＠ ＠ Ｈ＠

･ｴＩＬ＠ ＠ ＠ ＠ ＠ Ｈ＠ ＩＮ＠

＠ ＠ ＠ ＠ ｊ｜＠ ＠ ＠

＠ ＠ ＠ TOJ\a) ＠ ＠ KarYlueK ﾭ

＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ .. 
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· ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ｵＬ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＺＬ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ Ｎ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ Ｌ＠ ＠ Ｌ＠ ＠ ＠ ｴｦ＠

Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾷ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ Ｎ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ｓＱ＠
ｾ＠

Ｎ＠

＠ Ｎ＠ 82 ＠ ＠ ＠ ＠ Ｍ

Ｎ＠ ＠ Ｑ＠ ＠ ｅｾ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ Ｚ＠ ＠ Ｑ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ Ｒ＠ ＠ ＠ ＠ ＠ ｴＺ＠ Ｎ＠ ＠ ＠

11 ＠ ＠ ＠ ＠ ＳＭ

-t .li- ＠ ＠ ｉＱ＠ ＠ ＠ ＠ ｬ＠

ｾ＠ t ＠I .l. ... ＠ Ｎ＠ ＠ ＠ ＠

I \ V ' ＠ = ＠ = Ｑ Ｒ＠ + ｅＲｾＧ＠ ＠ ＠ ＠ ＠
Ｒ＠ ; 

} ｾ＠ Ｌ＠ --lii ＠ ＠ ＠ ＠ ＠ Ｍ

r- ＠ Ｌ＠ - ｾ＠ ＠ ｉＭ＠ ＠ Ｚ＠ ｴｧ＠ Ｚ＠ = ｾｾ＠ • ＠ IX - ＠
ＮＮ＠ ＠ ＠ ＨＩ＠ ＠ ＠ (0-1). 

j ＠ ＠ ＠ ＠ ＠ Ｍ

Ii ＠ ＠ ＠ Ｑ＠ ＠ Ｒ＠ ＠ .. 
＠ ＠ ＠ ＠ ＠ ＮＮｴｩ＠ ＠ ＠

Ｎ＠ 82. ＠
ＮＱｻ＠ ＡｻＮＧｊＢ＠ ＠ Ｎ＠
＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠ Ｑ＠

＠ ＠ ＠ ＠ Ｈ＠ .. 
ｊ＠ ＠ ＠ ＩＬ＠ ＠ ＠ Ｌ＠ ＠ Ｒ＠ ＠ ＠

＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ E1 , ＠ ＠ Ｒ＠ ＠

＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ Ｌ＠

＠ ＠ ＠ ＠ ＠ 900. 

＠ ＠ ＠ ＠ ＠ ＠ ＠ E1 ＠ ＠ ＬＮ＠

＠ ＠ ＠ ＠ ＠ Ｈ＠ ＠

ｬｩ＠ ＠ ＩＬ＠ ＠ ＠ ＠ ＠ ＮＮ＠

＠ 900 ＠ ＠ ＠ ［＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ｬｻＮ＠

＠ ＠

＠ ＠ ＠ ＠

ＨＱＱＰ＠ ＠ ＠ ＠ ＠ Ｉ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠

Ｉ＠ ＠ ＠ ＠ ＠ ＠ ＠ .. 
＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ Ｎ＠ ＠ Ｌ＠ ＠ ＠ ... 



＠ ＠ ＠ ＠ ｱ＠ nepeMeHHoro TOi(a Ｌ＠

＠ ＠ ｬ＼ｽＨ＠ ＠ - ＠ ＠

Ｍ

＠ ＠ ＠ ＠ ＠ ＠ ＠

＼ｯ＠ ＠ ＠ ＠ ＠ Ｑ＼Ｐｬ＼ｕ＠ ＠ .. 
ｾ･ｔｰｏｂ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠

ｬ＼＠ ＠ Ｚ＠ ｬ｜ｬ＠ ＠ ＠ ﾭ

Ｎ＠

＠ ＠ ＠ ｉＨ＠ ｾ＠ ＠ YCTaHoBI<Y 
＠ ＠ ＠ ＠ ［＠ ＠ ＠ ＠ ＠

＼ｯ＠ ＠ ＠ Ｎ＠ ｬｉＮ＠ Ｌ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ Ｎ＠ ｾ＠ ＠ ＠

Ｎ＠ 83. ＠ ｬ＼Ｎ＠

ｉ＼Ｌ＠ ＠ ＠ ＠ ｬ＼＠ ＠ ＠ ＠ Ｂ＠

＠ ＠ ＠ evy ＠ ＠ ＠ ﾭ

＠ ＠ ＠ Ｎ＠

＠ ＠ Ｌ＠ ＠ ｾ＠ ＠ ＠ ＠ ＠ ＠ ＠＠

＠ ＠ ＠ Ｌ＠ [42] ＠ ＠ ＠ ＠ ＠ ＠ .. 
ｵ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

｛＠ ｉ＼Ｌ＠ ＠ ＠ ＠ ＠ ＠

＠ ｉ＠ ＠ ＠ ＾Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ ｾ＠ ＠ ＠ ＠

＠ ＠ ｉ＼＠ ＠ ＠ ＠ ｍｾｋｏｏ＠ Ｌ＠ ＠ ＠

ｉ＼＠ ｉ＼ｏｔｏｐｏｏ＠ ＠ ＠ ＠ ＠ ＠ ｵ＠ Ｑ＠
＠ Ｒ＠ ＨＮ＠ 83). ＠ ＠ ＠ ＠ ｬ＼＠ ＠

＠ ｬ＼＠ ＠ ＠ ｬＬ＠ ＠ ｉ＼＠ ＠ RI- RJI 
＠ RII-,R' 11. ＠ Ｎ＠ ｉ＼＠ R/I ＠ RII.' ＠ ＠ ﾭ

＠ ｵ＠ RI ＠ R/ ＠ ＠ 24 ＠ ＠ ﾭ

＠ ＨＮ＠ 84), ＠ ｉＨ＠ ＠ ＠ ｉ＼＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ .. 
＠ ＠ ＠ ＠ ＠ Ｌ＠

＠ ＠ ＠ 1< Ｉ＼＠ F1 ＠ Ｒ Ｌ＠ ＠ ＠ ＠
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＠ ＠ ＠ ［＠ ＠ ＠ ＠ ｾｦ＠ ｊｻ＠

ＮＮ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｈ＠ ＠ ﾭ

Ｉ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ Ｌ＠ Ｌ＠ ＠

＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠

ｾ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ｾｮ＠ ＠ ＬＬＧｉ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ ero ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｍ＠

＠ Ｌ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠

＠ nepeMeHHof;t Ｌ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＮＮ＠ ＠ ｩ＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠

＠ ＹＰ＠ ＠ ＠ ＠ Ｌ＠ ＠

＠ ＠ ＠ ＧＮ＠ ＠

＠ ＠ ＠ Ｌ＠ ＠

＠ ＠ ＠ ｬｬ＠ ＠ ［＠ ＠

＠ Ｌ＠ ｮ＠ Ｈ＠ ＠ ＠ ＠ ﾭ

ＩＬ＠ ＠ ＠ Ｎ＠ ＠ ＮＮﾭ

＠ Ｌ＠ ｬ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ﾭ

＠ Ｚ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ Ｎ＠ ﾭ

＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ Ｍ

＠ ＠ ＠ ＠

Ｎ＠ 84. ＠ ＠ ＮＮ＠ ＠ ＠ ＠ Ｍ

＠ Ｎ＠ Ｌ＠ ＠ ｲ［＠ Ｍ

＠ ＠ ＠ Ｈ＠ ﾭ

Ｉ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ Ｌ＠ ＠ ＠ 1/2 ＠ ﾭ

＠ Ｌ＠ ｬＧＩｬ＠ ＠ ＠ Ｎ＠ ＠

＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠

＠ ＠ Ｇ＠ ＠ p:IBHa ＠ ＠ ＠ ＠ ﾭ

Ｉ＠ ＠ ＠ ＠ Ｚ＠ f = n · 24 Hz. ＠ ＠ ﾭ

＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

Ｌ＠ ｬｉＮ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠

＠ ＠ ＠ ＠ ＠ .. ＠ ＠ ｒ＠

＠ ＠ 114,8 Ｌ＠ ＠ 1"0.;1 ＠ ＠ ＠ ＠

＠ ＠ ＠ Ｌ＠ Ｌ＠ ＠ ｾＱＬ＠ ＠ ＠

＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ . ＠ ﾭ

＠ ＠ ＠ ＠ Ｈ＠ ＠ Ｎ＠ 83) .. ｵＬ＠ ＠ ＠

＠ ＠ ｫＩ＠ ＠ ｲ＠ ＠＠ ＠ Ｌ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠

＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ Ｌ＠ ﾷ＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＮＮ＠ ＠ Ｌ＠ ﾭ

＠ Ｌ＠ ＠ ＠ ＠ ＠ ｉＮｊｉ［ｦ＠ ＠

＠ Ｎ＠
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＠ ＠ ＠ ＠ reHepaTopa ｬ＼＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ yr.tla ｬｬ＠

Ｎ＠

＠ ＠ Ｇ＠ ＠ ＠ Ｂ＠ ＠ ＠ ＠

＠ ＠ ｉ＼＠ QaCToTax. ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ faJ1bCI<e ＠ ｬ＼｛＠ Ｎ＠ ＠ ﾭ
＠ ＠ ＠ ｾＺ＠ ＠ 40, ＠ ＠ ﾭ

＠ ＠ ＠ ＠ 2000 Hz. 

＠ ＠ ＠ ＠ ＠ ＠ ＠

ｦＱＰ＠ ＠ (Drysdale) [32], ＠ ＠ ｾ＠

＠ ＨｩｳｬＩ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

ＭＭＭＭｴＭＭＭＭＭＭＭ __ ｾ＠ 1 

ｾｾｪｾｾＺ｜＾ｾｊ＠ ! __ ｬｾＫ＠ ｾ＠
ｾ＠ ＨＢｊ＠ I I ＠ 1;-

f
L-__ 

Ｇ［＠ /) 1..'1(1 ｾＧＩ＠ ______ j 
ｌＭＭＧＡＺ｜＠

ＮＮＮＮＮＭＭＭ｣［ＭｊＨｾｾ＠ I r"1 n ｾ＠ l' ------------UJ ｾ＠ --- L-j--J ｾ＠ u ｾｕ＠

vtp 
! 

ＭＭＭＭＭ＠

Ａ＠
ｾｌＭＭＭＭＭＭｾｯｾＭＭＭＭＭＭＭＭＭＭｾＮｾＭＭＭＭＭＭ

ｾｾＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭ］］］ｾ＠

Ｎ＠ 85. ＠ ＠ Ｎ＠

＠ TOl<e. ＠ ＠ ＠ ＠ ｬ＼＠ ＠ Ｎ＠ 85 ... 
＠ ＠ ＠ ＠ ＠ ＠ TOl<a ＠
［＠ ＠ ＠ ＠ ＠ ＠ TOl<a ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ｵ＠ Ｎ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ｬ＼＠ J, ＠ ＠ 19 ｬ＼ｉＨＬ＠
＠ 2 Q ｉ＼＼Ｌ＠ ＠ ｉ＼Ｌ＠ ｉ＼＠ ＠ ＠ ﾭ

Horo Ｌ＠ ＠ ＠ 0,23 Q. ｬ＼＠ J ＠ ﾭ

＠ Ｌ＠ ｉ＼＠ KOToporo nepeKpblBaloT ＠ Ｈ＠ ｬｬＩ＠ Ｎ＠

＠ ＠ ｊＮＮｦ＠ ＠ ｬ＼＠ J J, ＠ ＠ 1 ＠ ｲ］Ｌ＠ ＠ .. 
＠ 0,4 Q Ｎ＠ ｬ＼＠ ＠ ＠ ＠ ＠ // 
＠ 0,4 ＠ 1 ＠ = 4 Q, ＠ ＠ Ｌ＠ ＠ ＠ ｌｬ＼＠ ＠ ﾭ

ｱ＠ ＠ ｉ＼＠ ｬ＼＠ /, ＠ Ｚ＼＠ ＠

2 ＠ 2 = 4 Q, TOI<, ＠ Ｌ＠ Ｌ＠ ＠ ＠ ＠ TOl<a /, 
＠ 50 mA. ＠ ＠ ＠ ｾＭｩＧ＠ ｉ＼＠ ＠ J 
U1 =/. Ｑ＠ = 0,05. 2 = 0,1 V; ＠ ＠ ＠ ＠

｜＾＠ ＠ ｬ＼＠ ＯｉＭｕｾ＠ = 0)5 · 1 · r2 = 0,5 · 0,05 ·0,4 = OtO 1 V; ＠ .... 
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＠ ＠ ＠ ＠ ＠ ＠ ＠ 0,05. 0,23 = 
=0,0115 v. ＠ ＠ ＠ ＠ 115 ＠ Ｌ＠ ﾭ

Ｌ＠ 1'0 ＠ ＠ ＠ 0,001 V, ＠ ＠ Ｎ＠ .. 
＠ ＠ - 0,0001 V. ＠ ＠ ＠ ＠ ＠ ｵＮﾭ

＠ Ｚ＠ 17, ＠ 0,1+ 10 ＠ ＰｾＰＱ＠ + 0)0115 == 1,815 V. ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ｬｬＮ＠ ＠ ＠

＠ ＠ Ｉ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠

＠ Ｇ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ｵＮ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ｬｬＮ＠ ＠ ＠ ＠ . 
. ＠ ＠ Ｌ＠ ＠ ＠ ＠ 0,05 Ｌ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ Ｈ＠ .. 
ＩＬ＠ Ｇ＠ ＠ ＠ ［＠ ＠ ＠ ｾＱ＠ ＠

＠ ＠ ＠ ＠ 50 ＠ ＠ ＠ ＠ .. 
＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ 50. ｬ｜ＱＮ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ 50 Ｌ＠ Ｇ＠ ＠ ＠ 45 
＠ 55 Ｌ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ 50 Ｎ＠
＠ ＠ ｾｾ＠ ＠ ＠ ＠ ＠ ＠ ＠

Ｌ＠ ＠ ＠ ｾ＠ ＠ ＠ ＠ ｾ＠ ＠ ＠

Ｎ＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ｊ＠
＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ Ｌ＠ ＠ ＠ ＠ ＠ - Ｎ＠

＠ ＠ ｴＺ＠ ＠ ＠ ＠ 4 ＠ ＶＭ＠

ｴｴ＠ Ｌ＠ ＠ ＠ ＠ 40 Ah; ＠ ＠ ＠
ﾷＬ＠ ＠ ＠ Ｌ＠ ｬｬＮ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ KOHlleHcaTopa ＠ ＠ ＠ ＠ ＠ ﾭ

Ｎ＠ ＠ ｬ＠ ＠ ｉ＼＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ 900 Ｈ＠ Ｉ＠ ＠ ＠ ＠ ｴｴ［＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ 900, ＠ ｉＱ＠ ｲ＠ ＠

ﾷ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＬＬＢ｝Ｎ＠ ＠ ＠ Ｍ

＠ ＠ ＠ ＠ ［＠ ＠ ＠ ＠ Ｂ＠

＠ ＠ ＠ ＠ ＠ pOTqpa ＠ ﾭ

Ｌ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ ﾭ

＠ ＠ ＠ Ｎ＠ ＾＠ ＠ ＠ ＠

Ｌ＠ ＸＰ＠ ＠ ＠ ＠ ＨＬ＠ ＠ ＠ ﾭ

Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ｉＨ＠

ＩＮ＠ ＠ ＠ ＠ ｲｉ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ｵｴ＠ ＠ ＠

＠ Ｌ＠ ＠ ＳＬ＠ ＠ ＠ ＠ ＠ ｬＱ＠ ＠

＠ Ｎ＠ ＠ ＠ ＠ ＠ ｊＱ＠ ＠ ＠

ＺＬ｜ｦ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠
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＠ ＠ ＠ ＮＮ＠ ＠ Ｌ＠ ＠ ＠ ｂｃｾ＠

＠ ＠ ＠ ＠ ＠ Ｎ＠

ｾ＠ ｦ［ｴ＠ ＠ ＠ ｵｾ＠ ＠ ＮＭＺｪ＾＠

. Ｈ＠ ＠ Ｎ＠ 85), ＡＱＰ｢ｊ＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｈﾭ

＠ 0,35 M.Jt) ＠ ＠ ｾＱ＠ Ｌ＠ ＠ ＠ ｇﾭ
ｬ＼＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ｉ＼＠

Ｈ＠ ＠ Ｉ＠ ＠ ＠ ｉ＼＠ ＠ ＠ Ｌ＠

＠ ＠ KaHaBI<ax, ＠ ＠ ｉ＼＠ ＠ ｬ＼＠ Ｌ＠

＠ ＠ ｉＨ＠ ＠ ＠ 1/4 Ｎ＠
＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

36 ｬ＼＠ ｬ＼ｉ＼＠ Ｈ＠ ＠ ＠ ＠ -- 40). ＠ ＠

＠ ＠ ＠ ｫ＠ ｾＺ＠ ＨＩ＠ ﾭ

＠ ＠ ｵＬ＠ ＠ - ＠ ＠ ｉ＼Ｌ＠ ＠

＠ ＠ ＠ ｉｻ＠ ＠ ＠ ﾭ

＠ ＠ ｉ＼＠ ＠ ＠ ＠ ［ＱＮ＠ ＮＱﾭ

＠ ＠ Ｑ＼Ｐｬ＼＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

Ｎ＠ ＠ ＠ ＠ ＠ ｬ＼ｬ＼＠ ＠ ＠ ＠ ｬ＼Ｌ＠

＠ ＠ ＠ ｉ＼＠ Ｎ＠

＠ ＠ ｬ＼＠ ＠ ＠ ＠ ＠ ＠ ＠ .. 
＠ ＠ ＠ ＠ ＠ ＠ ＮＮ＠ ﾭ
＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ - ＠ ＠ ＠ ＠ ＠ - ＠ ＠ ＠ ... 
＠ ＠ ＠ ｉ＼Ｎ＠ ＠ ＠ ｉ＼＠ ＠ ＠

＠ ｉ＼Ｌ＠ ＠ ＠ ＠ ＠ ｉ＼Ｌ＠ ＠

＠ ＠ ｉ＼＠ ｾＮ＠ ＠ ＠ ＠ ＠ ＠

＠ Ｎ＠

＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ｉ＼＠ ＠ ﾭ

＠ ＠ ＠ 1< ＠ ＠ ﾭ

＠ ＠ ﾷ＠ ｉ＼＠ ＠ ｬ＼＠ ＠
Ｌ＠ ＠ ＠ ＠ ＠ Ｌ＠ ｉ＠ ＠

＠ ＠ Ｌ＠ ＠ ＠ 360<'). 
＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ｾ＠ ＠ ＠ Ｌ＠ ＠ 900, ＠ Ｌ＠ ＠ ... 
＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ + 00,1. 
ｽｩ｜＠ ＠ ＠ ＠ ｉ＼＠ ＠ ＠

＠ ＠ ＠ 100 v. 
＠ ｵ＠ ＠ 900 ＠ ＠ ｬ＼ｬｉ＠ Ｌ＠ ｒ＠

＠ ＠ ＠ ｾＱ＠ ＠ ＠ ＠ ＠ ＠ 25 ＠ 1000 
＠ ＠ 2000 Hz ＠ ＠ ＠ ＠ ＠ ＠

ｉ＼Ｎ＠ ＠ ＠ ｒＧＡ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ Ｌ＠ ＠ ＠ Ｌ＠ ＠ ｉ＼＠

＠ Ｚ＠ ＠ 1 ＠ IV ｉ＼＠ ＠ ＠ ＠ Ｎ＠

＠ II ＠ ｉｉｉＭ［ＱＬ＠ ＠ ＠ ＠ YfJla. 
＠ OCHOBHoro Ｌ＠ ｕｌ＠ ＠ ｉ＼＠ ＠ ＠

＠ ＠ Ｌ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ｬ＠ Ｍ＠ Ｌ＠

Ｚ＠ ＠ - " ｉ､Ｂ＠ , ＠ - • cosir.us" ＠ ＠ - .,sinus"_ 

9 Ｎ＠ Ｎ＠ KPO'L'OD& Ｎ＠ 11 129 



＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ Ｌ＠ ＠ ＨＩ＠ ﾭ

＠ ＠ ＠ Ｌ＠ ＠ ＠ "Index" ＠ ＠ Ｎ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ »Index" ＠ ＠

＠ ＠ ＠ Ｌ＠ ＠ ＠ Ｎ＠ Ｎ＠ ＠ ＠

Ｌ＠ ＠ ＠ "cosinus· ＠ "sinus·c 
＠ ＠ ＠ ＠ ＠ .. 

＠ ＠ Ｎ＠ ＠ ＠ ＠ Ｌ＠ Ｌ＠ ＠

＠ ＠ ＠ ｾＮｬｮ､･ｸＶｦ＠ ＠ ＠ ＠ ｵ＠

＠ ＠ ｵ＠ Ｌ＠ ＠ ＠ ＠ "cosinus· 
＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ .. 
ｵ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ｬ＼＠

＠ ＠ ＠ ＹＱ＼＠ ＠ ＨＱｮ＠ ＠ Ｎ＠ 85) 
＠ ＠ ＠ ＠ ＠ ＮＮ＠ ＠ ＠ ＠

＠ ＠ ＠ 50 mA, ＠ ＠ ＠ ＠ ＠ ＠ ﾭ
＠ ＠ 50 mA. ＢＬ＠ ＠ ＠ 70 Q. 

＠ ＠ ｱＬ＠ Ｌ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ Ｚ＠

1. ＠ ＠ ＠ ＠ Ｚ＠ ｲ＠ ｴ＠
＠ Ｌ＠ ＠ Ｌ＠ ＠ ＠

＠ ＠ ＠ Ｎ＠

2. ＠ ＠ ＠ - ＠ ＠ ＠ ＠ ＠ K
N 

＠ ＠ ＠ ＠ ＠ ＠ ＠

3. ＠ ＸＭ＠ ＠ Ｑ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ｲ＠ ＠ ＠ ｎＮ＠

4. ＠ ＠ ＠ ｾ＠ k2 , ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠

5. ﾷ＠ ｉ＠ ｫ Ｌ＠ ＠ ＠ ＠ ﾭ

＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠ 1 
＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ｲ＠

0,1 ＠ ＠ ＠ Ｌ＠ ＠ ] /9 
＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ .. 
Ｌ＠ ＠ ＠ Ｌ＠ ＠ 9/1 ＠ ﾭ

＠ ＠ ｵ＠ ＨＮ＠ ＠ Ｎ＠ ＠ - ＠ 1). 
＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠

＠ 3 ＭＬ＠ ＠ ＠ ＠ Ｌ＠ ＠ ﾭ

＠ 1111 - ＠ ＠ ＠ ＠ 0.3 Ｌ＠ ＠ ＱｬＱ＠ ﾭ

＠ ｬ＼Ｌ＠ ＠ ･ｍｾＧ＠ ﾷｊ＠ - 11,11 tJ-F Ｈ＠ ＠

0,01 f:LF). ＠ ＠ ＠ ＠ ＠ ＠ 40 ＠ 1000 Hz ＠ .. 
＠ ＠ ＠ ｬ｜ｉ＠ Ｌ＠ ＠ ＠ ＠ ﾭ

＠ 25-35 Hz ＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠ ﾭ
＠ Ｎ＠

＠ 900 ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＱＧ＠ .. 
＠ ［ＮＬ＠ ｉ＼ｾｋ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠

Ｎ＠ . ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｍ
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＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠

＠ Ｌ＠ ＠ ｷ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ Ｎ＠ ＠ .. Ｇｉ＠ ＠ ＠ ＠ ＠

Ｌ＠ ＠ ＠ ＠ MrHoBeHHoro ＠ ＠

＠ Ｚ＠ i 1 = V 2. J cos Ｉ＠ t ＠ ｟ＧＱ＠ ＠ ＠ ＠ ＠
＠ ＩＺＬｴｴ＠ ＠ ＠ ＠ ＨＩ＠ Ｍ

＠ ＠ ＠ ＠ .. ＬＬ＠ e1 = V 2· ＠ sin ｴＬ＠ ＠ Ｂ＠

＠ Ｇｬ＠ ＠ ﾷ＠ Ｒ＠ ＠ ＠ ﾭ
＠ ＠ /. ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ Ｌ＠ ＠ ＠ ＠ ＠ ｾ＠ i1 ＠ i"}. ＠ .. Ｌ＠ ＠

90° ＠ ＠ ｾＬ＠ ＠ Ｚ＠ i2 = V2./(1 +a)sin(mt-o), Ｚ＠
＠ - ｴ＼＠ ＠ ＠ ＠ ＠ ＮＧＱ＠ ＠

＠ - ＠ ＱＧｾ＠ ＠ ＠ Ｎ＠ ＠ ＠ ﾭ

＠ ｲ＠ ＠ ＠ ＠ ＠ ＠ ＮＢ＠ Ｚ＠ ･ｾ＠ = 

= V"2· ＠ (1 + Ｉ＠ cos Ｈｴ＠ - ｾＩｴ＠ ＠ ＠ ＠ ＠ ＠ ＠
＾ｬ＼＠ ＠ 900 ＠ ｊＱ＠ ＠ ＠ ＠ Ｌ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ Ｎ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠

＠ ＠ ｴｴ＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠

＠ ＠ ＠ Ｌ＠ ＠ ＠ Ｌ＠ ＠ Ｌ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ Ｏ＠ = Ｑ＠ cos ＠

＠ Ｏ＠ = ･ｾ＠ cos Ｈｾ＠ - Ｉ＠ = ･ｾ＠ sin Ｌ＠ ＠ ＠ ＠ ＮＧＡＺ＠ Ｑ＠ = 
'+ I =e1 ･ｾ＠ = 

6'1 cos ＠ + Ｒ＠ sin ＠ = V 2 ＠ {cos 6 sin ro! + (1 + Ｉ＠ sin ＠ cos Ｈｴ＠ - Ｉ＠ J. 

＠ ＠ ＠ 8 ｻ＠

cos ( ｴ＠ - ｾＩ＠ = cos rot cos (j + sin mt si n ＠

＠ ＠ ＠ ＠ Ｚ＠

COs ＨＡ＠ - 3) = cos ｴ＠ + 3 sin ｴＮ＠

＠ ＠ ＠ ＠ ＮＮ＠ ＠ ＠ ＠

Ｌ＠ ｴｴ＠ ＠ ﾷ＠ 3, Ｚ＠

＠ = V2 ＠ {(cos 6 + Q sin 6) sil1 ｴＫ＠ (1 + Ｉ＠ sin ＠ cos rot} = 

= ＢＲ＠ ｻ Ｑ Ｇ＠ Sil1 rot + Ｒ Ｇ＠ cos rot}-. 

＠ ＠ ｪｩｩｾｲ＠ ｒ＠ ＠ ＠ ＠

＠ ｉＨｬＧ＠ ＠ ＠ ＠ ＠ ｳ＠ ＠ ＠ ＹＰ
＠

＠ ＠ ＠ Ｌ＠ Ｎ＠ ＮＺ＠

Ｇ＠ = J,i 2 ＠ V (cos fJ + ＠ sin 6)2 + (1 + ＩＲ＠ ｳｩ ＠ ＠

＠ ＠ ＠ ＠

Ｇ］ｬＯﾷＨｳＫｾｓｩＩＲＫＨＱ＠ +a)2 sin:! 6. 

＠ ＠ ＠ ＱＰ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ｾＬ＠ ＠ Ｉ＠ Ｎ＠ Ｎ＠ ＠ ＠ ＠
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＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ 900. ＠ Ｌ＠ l<poMe Toro, 
＠ Ｚ＠

Ｇ＠ = ＠ sin (wt - ＩＱ＠

＠

r' _ Ｑ Ｇ＠ _ t' (1 + Ｉ＠ sin ＠
:J - arc tg):., , - arc g ＠ +... . Ｇ＠
• 2 COS, (J stn 

＠ ＠ ＠ ＠ ｾＬ＠ ＠ ｲＬ＠ tg 9 = tg &, Ｎ＠ Ｎ＠ ＠ ＠ ＠
＠ ＠ Ｇ＠ ＠ ＠ ＠ Ｎ＠

Ｉ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ ｮ＠ ＠＠ Ｌ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ﾭ

＠ ｮ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ Ｎ＠ ＠ Ｌ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

+ 0,1 °10 ＠ ＠ ＠ ＠ ＵＰＭ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ 0,05 Ｌ＠ Ｎ＠ Ｎ＠ ＠ ＠ +0,1%) ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ 0,20 I ｏｾ＠

＠ KPYKoBcKoro 

＠ ＠ ＠ ＠ ＠ ﾭ

＠ ｵｴ＠ ＠ ＠ Ｂ＠

＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ｑ＠ ＠ ＠ ＠ [85]. 
＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠

Ｌ＠ ＠ ＠ ｬＨ＠ ＠ ＠ ｔｏｋ｡ｾ＠ ＠

Ｇ＠ Ｌ＠ ｒ＠ ＠＠ ＠ ＠ Ｌ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ｴＮＺＮ＠ ＠ ＠ ﾭ

＠ Ｌ＠ ＠ Ｌ＠ ＠ ＠ ＠ Ｌ＠

＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠ Ｌ＠ ﾭ

＠ ＠ ＠ ＠ Ｉ＠ ｾＬ＠ ＠ ＠

＠ ｬｉＬ＠ TaJ( ＠ ｮ＠ ＠ Ｎ＠ Ｂ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ｮ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠＠ (1 ＠ Ｉ＠ ＠ Ｎ＠ ＠ ＠ ﾭ

ｮ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠

＠ ＠ Ｌ＠ ＠ ﾷ＠ YMeHbUlaeT ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠ ' 
＠ ＠ ＠ ｾ＠ Ｌ＠ ＠ ＠ ｬﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｂ＠

＠ ＠ .. ＠ ＠ ＠ ＠ ＠ ＠

Ｎ＠ ＠ ＠ 14 Ｌ＠ Ｇ＠ 100 Q ｊＮＬ＠

＠ ＠ Ｌ＠ ｮ＠ ｉＨ＠ Ｌ＠ ＠ ＠

9 ＠ ＠ 10 Q. 9 ＠ ＠ 1 Q ＠ ＠ Ｌ＠ Ｑﾭ

＠ ＠ 1,1 Q. ＠ ＠ ｮ＠ ＠ ＬＬＧ＠

＠ 1500,1 Q. ＠ ＠ ＠ 13500 Q ﾭ

＠ ＠ ＠ ＠ ＠ ＠ 15000,1 Q. Ｍ
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＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ Ｌ＠ ＠ ＠ Ｂ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ Ｎ＠ ＠ Ｌ＠ ＠ ＠

＠ ＠ ＠ ＠ ｊｩ＠ ＠ ＠ ＠

Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ Ｎ＠ ＠ ﾭ

＠ ＠ ＠ ｩｬ＠ ＠ ＠ ＠ k 
ＨＮ＠ ＠ - Ｎ＠ 86), ＠ ＠ ＠ ｴｴ＠ ＠ ＠ 1800 
＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＶＰＮ＠

ｾ＠

\:===:::::::::: ｾＩ］］ＭＭ ---
Ｎ＠ 86. ＠ ＠ ｵ＠ Ｎ＠

＠ ＠ ＠ ＠ R2, ＠ ＠ ﾭ

ＧＬ＠ ＠ ＠ Ｚ＠ 100000 Q, 50<.,0 Q, 300 Q 

＠ Ｎ＠ ＠ ＠ Ｌ＠ ＠ ＠ Ｎ＠ ＠ pw-
＠ ＠ 14 ＠ 100 Q, ＠ ＠ ｾ＠ ＠ Ｇ＠ ＠ ﾭ
＠ - ＠ ｩ＠ Ｎ＠ Ｌ＠ ＠ ＠

＠ ＠ Ｌ＠ ＠ Ｌ＠ Ｚ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ nepBo't.IY ＠ Ｎ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠

＠ ＨＬ＠ ＠ ＠ ＠ Ｉ＠ ＠ ＠ ... 
Ｂ＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠ 15 V, ＠ ｾﾭ

＠ ＠ 50 Q. ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ 15 V, ＠ ＠ ＠
15 

＠ / = 1500 = 0)01 ＠ ＠ ＠ Ｇ＠ ＠

15 
1 = 15000 = 0,001 ＠ ＠ ＠ ＠ Ｎ＠
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＠ ＠ ＠ ＠ ＠ ＠ ﾭ

Ｌ＠ ＠ ＠ ｴｴ＠ ＠ ＠ ＠ ＠ ＠ ... 
ｴｴ＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ Ｈ＠ ＠ Ｉ＠

＠ ＠ ＠ ＠ k 1, ｴｴ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ k2 , ＠ ＠ ﾭ

＠ ＠ ＠ ＠ Ｌ＠ ＠ ｴｴ＠ ＠ ＠
＠ ｴｴ＠ Ｌ＠ ＠ ＠ ｴｴ＠ ＠ .. 
＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ｾ＠ ＠ ＠ ﾭ

＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ 1 = 0,01 ＠ ＠ ＠

＠ ＠ 15 Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

15 V ＠ Ｈ＠ Ｉ＠ ＠ ＠ ﾷ＠

＠ ＠ Ｎ＠ . 
＠ ＠ ＠ ＠ ＠ Ｚ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｇ＠ ＠ .. 
＠ ＠ ＠ ＠ Ｎ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠

＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ 0,01 ＠ ＠ ＠ ＠ ﾭ

＠ ＠ 15,01 V ＠ ＠ ＠ ＠ ＠ ＠ 0,0001 V; 
＠ ＠ ＠ ＠ 0,001 ＠ ＠ ＠ ＠ ﾭ

＠ 1,501 V ＠ ＠ ＠ ＠ ＠ ＠ 0,00001 V; 
＠ ＠ ＠ ＠ ＠ ｴｴ＠ ＠ ＠ ＠

＠ ＠ ＠ ｴｴ＠ Ｎ＠

Ｌ＠ ｴｴ＠ ＠ ＠ ＠ ﾭ

＠ ＠ Ｍ＠ ＠ ＠ ＠ ｽＧﾭ

＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠ Ａ＠ ＠

＠ ＠ ＠ ＠ ＠ ［＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ｴｴ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ｟＠ ＠ ＠ ＠ ＠ ＠

ｴｴ＠ ＠ ＠ Ｑ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠

＠ ＠ Ｌ＠ ｮｬ＠ ｾ＠ ＠ ＠

＠ ＠ ＠ 0,010 ＠ ＠ ＠ Ｌ＠ ＠ ＠ ｾｃｔｙＢ＠

ｮ＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠

＠ ＠ ＾＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠

[{ol-[[.ta ＠ ＠ Ｌ＠ ｐｙｾｍ＠ ＠ ＠ npllcoe .. 
＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

Ｌ＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠

ﾷ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

Ｌ＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠

Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ Ｌ＠ ＠ ＠ Ｎ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ 0,5 ＠
Ｎ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠
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50 ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ 0,01 ＠ Ｎ＠ ＠ ＠

＠ ﾷ＠ ＠ ＠ Ｌ＠ ＠ ＠ Ｌ＠

＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠

Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ Ｎ＠ ＠ ﾻ＠ ＠ ＠ ＠ ＠

ｽＧ＠ ＠ Ｍｲ＠ ＠ ＠ Ｌ＠ ＠ ﾭ

＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠

＠ Ｎ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ .. 
＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ 1200, 
＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠

＠ ＠ ＠ Ｈ＠ ＠ ｰ｡ｹ｣｡ｾＩ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ Ｎ＠ ＠ ｉｻ＠ ﾭ

＠ ＠ Ｌ＠＠ ＠ ＠ ｊｉ＠

Ｌ＠ Ｌ＠ ＠ Ｌ＠ ＠ Ｉ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠

＠ Ｎ＠ ｩＧ＠ ＠ ＠ ＠ ＠ ﾭ

)faTOpHoI'O ｉＭｊｬＱ＠ ＠ ｊｉ＠ ＠ ＠ ＠ ＠ ＠

Ｌ＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ ﾷ＠

＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠

＠ Ｌ＠ ＠ ･ｾ＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠

＠ Ｌ＠ ＠ ＠ ＠ ｬｻ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＰＮ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ D
1 
ＨＩＬ＠ ＠ ＠ 13 ＠ ＠ ＠ ＠

Ｍ＠ ＠ ＠ Ｎ＠ ＠ ﾭ

＠ ＠ ＠ - 170, ＠ ＠ ＠ ＠ ＠ .. 
＠ 3,0 M"Jl. ＠ ＠ - ＠ 3 ｧｾ＠ ＠

ｌ］ﾷＬ＠ Ｎ＠ . 
i-Ia ＠ ＨＮ＠ 86) ＠ ＠ ＠ ＠ Ｎ＠ ＠

＠ ＠ Ｌ＠ ＠ ＠ ＠ Ｈ＠ ＠ ＠ ＠ .. 
Ｉ＠ ｵ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ reHepa-
Ｌ＠ ＠ Ｌ＠ ＠ ＠ ｨＺ＠ ＠

ﾷ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ D 2- ﾭ

ｉ＼＠ ＠ ＠ ＠ ＠ f ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ Ｎ＠

ｬｬｌ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ (Schering u. Schmidt) Ｈ＠ ＠

＠ .. 86) ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ TOl(OM, ｊＱ＠ ＠ ＠ ＠ ＠

＠ ＠ Ｈ＠ HacTpot·jKe). ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ Ｇｾ＠ Ｌ＠

＠ ＠ ＠ ＠ ＠ ＠ ｩｱＮ＠

＠ ＠ ＠ ＠ ＠ ＠ 0,5 V, ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ｽＧＬ＠ ＠ Ｎ＠ ＠ .. 

. 1.35 



＠ Ｌ＠ ＠ 0,10/0 ＠ ｊＨＱＢ＠ ＠

＠ ＠ ﾷＮ＠ ＠ ＠ Ｚ＠ 1) ＠
20/0 ＠ ＠ ｊｬ＠ Ｌ＠ ＠ ＱＧＬ＠ 2) ＠ ｏｊ Ｕ Ｍ Ｑ Ｌｊ＠

＠ ＠ ＠ ＠ 900. 

＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠

:lIapnoM ＠ ｉｻ＠ ( Sharp Ｎ＠ Crawford) (115) ＠ 191 ＠ Ｎ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠

＠ Ｉ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ﾭ

＠ ＠ ｮＮＩ＠ Ｎ＠

＠ ＠ YCTpof.1cTBa ＠ ＠ ｲｾＮ＠ ＠ Ｍ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

Ｌ＠ ＠ ｦＮＱ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠

Ｌ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ｩ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ 600, ＠ ＠ ＠ ＠ Ｍ

. ＠

＠ ＠ ＮＭ＠ ＠ ＠ ＠ ＠ ＠ 2-· ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ .. 
＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠

＠ ＠ Ｌ＠ Ｌ＠ ＠ ＠ Ｎ＠ ＠ ＠

＠ ｦ＼＠ ｮ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ Ｌ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ Ｎ＠ ＠ Ｌ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ 600, ＠ ＠ ｄ＠

＠ ＠ ＠ ＠ ＠ 600 ＠ ＠ ＠ ＠ ｉﾷ＠

＠ ＠ ＠ ＠ ＠ ＠ 600 ＠ Ｎ＠ ﾷ＠

＠ ＠ ＮＧｊ＠ ＠ ＠ Ｌ＠ ＠ Kar< ＠ ＠

＠ ＠ ｉ＠ ＠ ＠ ＠ ＠

＠ Ｎ＠ ＠ ＠ ＠ ｮ＠ Ｌ＠ Ｌ＠

＠ ＠ ＠ ＠ ＠ ｬｬｴｬ＠ Ｉ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｉ＠ .. 
＠ ＠ ＠ ＠ ｵ＠ Ｑ＠ ＠ ＠ ｮｮＮ＠ ＶＰ Ｌ＠ ｲﾭ

＠ Ｙ＠ ＠ ＠ Ｎ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ｾ｜＠ ＠ ＠ re!:ie-
Ｌ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ｮＧｉＭＩ＠

＠ ＠ ＠ ｹｾ｡＠ Ｎ＠

＠ ＠ Ｂﾷ＠

＠ ｮＰＱＧ＠ [81] ｮｾＬ＠ ＠ Ｌ＠ ＠ Ｍﾷ＠

＠ ＠ ＠ ＠ ＠ Ｌ＠ - ＠

＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠ Bel{'ropa ﾭ

＠ ＠ ＠ ＠ ｵ＠ ＠ ＠ ＠

＠ Ｎ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ .. 87. ｲ＠ ＠

＠ ＠ ＠ ＠ z!2 ＠ zJ2, ＠ ＠ ＠ Ｍ
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＠ ＠ Ｚ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＨＩ＠ ｒ Ｎ＠ ＠ ＠ ＠ ＠ .. 
＠ z/2 ＠ z/2 ＠ ＠ Ｌ＠ ＠ ｬｻ＠ ＠ ＠
＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ Ｍ ＠

＠ ＠ ＠ ｢ｪｦＭＧｊＭｾＭＭＭＧ＠
1 Ｇ＠ ＮＮＺ［［＠

＠ ＠ ＠ ｊＱｾ＠ .... -.J1J' ｾＬ＠ ---J,...---+-I-------. 

＠ z/2 ＠ /}J 

z/2 ＠ ＠ Ｍ 12 ｾ＠
＠ ＠ ＠ ＠ ｒｾＮ＠

w 

＠ ＠ ﾭ

＠ ＠

＠ ＠ Rg ﾭ

＠ ＠ ＠

Ｌ＠ ﾭ

＠ ＠ ＺＮ＠

＠ ＠ ＠ ﾭ

ｵｴ＠ ｊｬＢ＠

＠ Ｎ＠ ＳＭ
Ｎ＠ 87. ＠ ＠ ＠ ｾ＠

＠ ＠ Ｌ＠ ＠ ＬＩｊＡ＠ •. 
＠ ＠ ＠ ＠

Ｌ＠ ＠ ＠ ＠ ＠ ＠ Rs ＠ ＠ ... 
＠ ＠ Ｈ＠ .. ＠ - Ｎ＠ 88). ＠ ＠ ＠ ＠ ＠

nepeMeHHoro Ｌ＠ ＠ ｾＬ＠ ＠ ＠ Ｌ＠ ＠ .. 
＠ Ｚ＠ 1 

＠ 1- ＠ ＠ ＠ ＠ ＠ R'j Ｈ＠ ＠ ＩＮ＠

1 ｬ＠
＠ ＠ ＠ = ----, Ｚ＠

R 
. 1 

3 -1-. ＠

(
'R +.1) 

＠ 'j ｊ［［［＠

＠ = 21 ( • 1 ) 

＠ .... 2 i ｡ｲ｣ｴｾ＠ ＧＯｒ ＠ wc 
V' - ｾ＠＠ ｾ＠ - 2 

ｒＭｊﾭ
＠

ｾＭＭＭＭＭＭＭＭｾＭＭＭＭＭＭＭＭ＿ｏ＠

Ｎ＠ 88. ＠ ｾｬﾭ

＠ ＠ ﾭ

＠ ＠ ＬＬＨｽ＠ ｮＢＭ

Ｂﾷ＠

＠ ＠ ＠ Ｌ＠ ＠ ﾭ

＠ ＠ ＠ ｊｊ＠ Ｒ＠ ﾭ

＠ ＠ Ｌ＠ ＠ ｾ＠ ﾭ

＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠

R;I ＠ Ｎ＠
＠ ＠ ＠ ＠ Ｌ＠ ＠ ... 

＠ ＠ ＠ ＠

＠ ＠ Ｌ＠ ＠ Ｍ

1 ＠ ｦｩ＠ ＠ ＠ ＠ ＠ ＠ ｴｬＬ＠ ＠ ＠

1jtijC ＠ ｒ ＠ ＠ ＠ ＠ ＠ ｮｩｬＸ＠ Ｎ＠
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＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ Ｌ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＬＢＩ＠ ＠ ＠ ＠

Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠ ｓｬ＠

＠ ＠ ＠ W, ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ｒﾭ

ＮＮ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

Ｎ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ Ｂ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ﾭ

＠ ＠ ｴｴ＠ Ｎ＠ ＠ ＠ Ｌ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

ＮＬ＠ ＠ ＠ ＠ ｴｴ＠ ＠

ｱ＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ｉ＠ Ｌ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ｴｴ＠ ﾭ

＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ｴｴ＠ Ｎ＠ ＠ ﾭ

＠ ＠ ＠ ＠ Ｚ＠

Ｚ＠ ＠ - ＠ ＠ Ｈ＠ ＠ ＠ ＾＠ ＠

＠ ＩＬ＠ ｒＭｲ＼＠ ＠ ＠ ﾭ

＠ Ｈ＠ ＠ ＩＬ＠ r- ＠ ＠

＠ ＠ ＿＠ ＠ Ｒ＠ - ＠ ＠ ＠ ＠ ＠ ＭＮＺＮ＠ ＠

ＮＭ＠ ＠ Ｎ＠ ＠ ＠ ＠ Ｚ＠

r 
ＭＮ＠ ﾷＬＢＧＭｲＬＮＮ＠

.'t - 2 R' ':'.'t - ':''t 

Ｎ＠ ＠ ＠ ＨｾＲ＠ - ｾＱＩ＠ = Ｈｾｸ＠ -q>I)' ＠ ＿Ｇ＠ - ＠ ＠ ｬ＠
＠ ＠ ＠ Ｌ＠

＠

＼ＢＢＮ＠ - ｾｬ＠ . ＠ cos ｾＮｬＧ＠ t . 
... 

＠ ＠ - ＠ ＠ ＱＧ＠ ＠ /' - ＠ ＠ Ｎ＠

＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｚ＠

J' ·cos Ｈｾｸ＠ ＭＱＩ＠ = ｾ＠ · 

＠ Ｌ＠ Ｌ＠ ＠ ＠ ＠ ＮＩ＠ ｲ＠ ＠ ＠- , 
＠ ｴｴ＠ ｴｴ＠ ＠ ＠ .. 

＠ Ｌ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠
Ｌ＠ ＠ ＠ ＠ ｬ＠ ＠ ＠

＠ Ｌ＠ ＠ ＠ ＠ ＠＠ ＠ • 
. Ｎ＠
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＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ Ｎ＠ ＠ ＭＹｉＰＰＰｑ［＠ 9XIOOQ; 9X10Q 
＠ 9 ＠ 1 Q, ＠ ＠ - 1 Q; ＠ ＠ ＠ ﾭ
＠ ＠ ＠ ＠ Ｚ＠

9X1000+9X100+9X10+.9Xl+l = 100002. 

＠ ＠ - ＠ Ｈ＠ ＠ ＩＬ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ 220 v. 
＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ .. 
＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ Ｎ＠

＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠

ｄＮ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ Ｓ＠

Ｎ＠ ＠ Ｎ＠ ＠ Z/2 + ｺＯｾ＠ ＠ ＠

＠ Ｌ＠ ＠ 20 Q ＠ ＠ ＠ Ｎ＠

Ｌ＠ ＠ ＠ - ｒ ＠ - ＠ ＠ ＠ Ｚ＠ ＠

＠ ＠ ＠ Ｌ＠ ＠ 800 Q ＠ 250 Q. ＠ ＠

＠ ＠ ＠ 40 ＠ ＠ ＠ Ｌ＠

＠ 1 tJ.F Ｎ＠
＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ R1, ＠ 6,5 Q. ＠ ＱＱ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ Ｍｊｦｴ＠ Ｎ＠

＠ ＠ Ｒ＠ ＠ ＠ TOI(a ＠ /' Ｂ＠
＠ ＠ ＠ ＠ - ＠ ＠ ＠ ＠ ＠ 5 
＠ ＠ 1 Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠

Ｎ＠ ＠ ＠ ＠ ｬＡ＠ ＠ ＠ ｉﾭ

ｱ＠ ＠ ＠ ＠ 60 V ＠ ＠ ＠ 1,25; 2,5 ＠ 5,0 Ｎ＠
＠ ｊｬ＠ Ｌ＠ ＠ ＠ Ｌ＠ ＠ ＠

＠ Ｌ＠ ＠ 250, 1 ＠ ＠ 2,5 Q .. 
＠ ｲｻ＠ Ｎ＠ ＠ Ｌ＠ Ｌ＠ ﾭ

＠ ＠ ＠ ＠ Ｌ＠ Ｌ＠ ＠ Ｂ＠

＠ ＠ ＠ ＠ ＠ ＠ Ｌﾭ

＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ｊｬｊｬ＠

＠ 1911 Ｎ＠ ＠ ＠ ＨＱｬＩ＠ [79] ＠ ＠ ＨＩ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠

Ｎｮｬｬ､＠ ＠ ＠ nepeMeHHor'o Ｎ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＨＮ＠ 89), 
＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

ＧｉＨＮ＠ Ｌ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠

＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠ ﾭ

ｉＱ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

reHepaTopa Ｈ＠ ＠ ＩＬ＠ ＠ ＠ ＠ ＠ .. 
＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ Ｎ＠ Ｎｦｬ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠

i.S9 



＠ ＠ ＠ ＠ Ｍ＠ ＠ ＠ .. 
Ｇ＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ｬｬＮ＠ ＠ ＠ ＠ ＨＹｊｬﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＩＬ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｑ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＰＴ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＢｦｾＺＮ＠ ＠ .. 
＠ ＠ ＠ ero ＠ ＠ ＠ ＠ ＠ ＠ ＠

Ｎ＠ 89. ＠ ＠ ﾭ

＠ Ｎ＠

＠ ＠ ＠ ＠

＠ ＠ Ｎ＠

＠ ＠

Ｌ＠ Ｌ＠ ＠

＠ Ｌ＠ ＠ ＠

＠ ＠ ＠ .. 
＠ ＠ ＠ ＠ ＠

＠ ＠ ﾭ

＠ ＠ Ｌ＠ ＠ Ｍ

Ｎ＠

＠ ＠ ﾭ

＠ ＠ ＠

＠ ＠ ﾭ

＠ Ｌ＠

＠ Ｌ＠ ＠ ﾭ

＠ ＠ ＠ ＠

＠ ＠ Ｓ＠ ＱＧＰＭ

Ｎ＠ ＠ ＠ ﾭ

＠ ＠ ＠

＠ ＠ ＠ ﾭ

＠ Ｎ＠ Ｎ＠ ＠ Ｎ＠ Ｎ＠ ＠ Ｈ＠ .. S .. ､＠ F. D. Smith) [117] ＠ ﾭ

＠ ｾ＠ ＠ ｵ＠ ＠ ＠ ＠ ﾭ

＠ Ｎ＠ ＠ ＠ ｾ＠ ＠ ＠

＠ Ｍ＠ ＠ Ｌ＠ ＠ ｵ＠

＠ ＠ ＠ ｵＮ＠ ＠ ＠ ＠ ＠ ｉＨＬ＠

＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠

＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ... 
＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ Ｌ＠ ＠ ＠ Ｌ＠ ＠

＠ ｵ＠ Ｎ＠

＠ ＠ ＠ ｵ＠ ＠ ＠ ﾭ

＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ｉｦ＠ Ｌ＠ Ｎｉ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＧｬＭＮ＠ Ｌ＠ ＠ ＠ ＠ ｲ＼＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ﾭ

＠ ＠ ＠ ＬＧ＠ ＠ ＠ ＠ ＠ ﾭ

＠ Ｎ＠ ＠ ＠ ＠ Ｎ＠ ＠ ｂｏｪｾｰｹｲ＠ Ｍ
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Ｌ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ﾭ

＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ Ｌ＠ ＠ ＠ ＠ ｃｊＮ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ Ｌ＠ ＠ ＠ ＠ - ＠ Ｌ＠ ＠ .. 
＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠ ﾭ

＠ Ｌ＠ ＠ ＠ ＠ ＠ Ｎ＠ Ｌ＠

＠ ＠ Ｌ＠ ＠ Ｎ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ Ｎ＠ ＠ ＠ ＠ ｩｩ＠ ＠ ﾭ

＠ ＠ Ｌ＠ Ｌ＠ ｃｊ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ 1,5 V, ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

Ｎ＠ ＠ ＠ ＠ ＠ ｵＬ＠ ＠ ＠ ＠ ＠ ﾭ

Ｌ＠ ｩＭ＠ ＠ ＠ ＠ ＠ ﾭ

＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ Ｎ＠ ＠ ＨＮ＠ Lion) [97} ＠ ｮＮ＠ ＠ 1928 r. ＠

＠ ＠ ＠ ＠ ＠ ＠ ｬｬｉＬ＠

＠ ＠ ＠ ＠ ＠ ＠ Ｎｾ＠ Ｎ＠ ﾭ

＠ ＠ ［＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠

＠ Ｌ＠ Ｎ＠ ＠ ＠ Ｌ＠ ＠

＠ ＠ ＠ Ｎ＠ ｬ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

Ｎ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ﾭ

Ｌ＠ ＠ ＠ Ｌ＠ ＠ Ｌ＠ Ｇ＠ ＠

Ｙ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠

＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠

＠ ＠ ＠ 1 ＠ 000 Hz, ＠ ＠ ｬ＼＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＨＮ＠ s. ｗｾｴＩ＠ [129] ＠

1921 Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

Ｎ＠ 90. ＠ /11' Ｒ Ｌ＠ Ｇｊ＠ Ｍ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ Ｑ＠ ＠ ＠ ＠

Ｚ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ Rc; ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ﾷ＠ Ｑ＠ ＨＩ＠ ＠ ＴｊＮ＠ Ｈﾭ

＠ ＮｩＩＮ＠ ＠ ＠ !laMn ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ﾭ

＠ Ｑ＠ ＠ Ｒ＠ ＠ ＠ ＠ ＠ ＠ Ｒ＠
＠ ＷＬ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ R1 ＠ R2 • ＠ ＠ ＠ ＠ Ｑ＠
＠ Ｒ＠ ＠ ＠ R1, ＠＠ ＠ ＠ R2 Ｈﾭ

Ｉ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ｾ［＠ ＠ ＠
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Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠
＠ ＬＺ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ Ｎ＠ Ｎ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ Ｎ＠

ｾＩ＠
VV\f\f, f\-------' 

ｾ＠__ ＭＭＭＭＭＭｶｷ｜ＬＭＭＭＭｾ＠
ｾＭＮｌ＠

I 
I 

＠ ＠ ＠

＠ ＠ ＠ ＠

＠ Ｌ＠ ＠ ﾭ

＠ ＠ Rc ＠ ｬＯ＠

＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠

＠ ＠ Ｌ＠ Ｎ＠ ＮＬ＠ ＠

＠ Ｐ＠ Ｌ＠ Ｍ

ｾ＠ ＠ ＠ ＠ Ｍ
t-
ｾ＠ ＠ Ｎ＠

ｾ＠ ＠ ＠ Ｍ

＠ Rc ＠ 1 ｪＬ＠ ＠ ﾭ

＠ ＠ ＧＩＮ＠

＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ﾭ

＠ ＠ - ＠ ＠ ﾭ

＠ R1 ＠ R2 ＠ ＠

ｾ＠ ＠ ＠ ＠

ｾ＠ ＠ ＠ 900. ＠

u ｬｬ＠ ＠ ＠ Rc ＠ ＠ ﾭ

g ＠ ＠ ＾＠ ＠ ＠ ﾭ
u ＠ ＠ Ｎ＠
ｾ＠

＠ ＠ ＠ ＠ .. 
＠ ＠ ＠

ｵ＠ ＠

＠ Ｎ＠ ＠ ﾭ

＠ ｬｬ＠ ＠ ＠

＠ Ｑ＠ ＠ K'J, ＠
＠ ｴ＠ R1 ＠ Rl}.8 
＠ ＠ ＾＠ 1al\:, 

＠ ＠ ＠ ＠ ＠ Ｍ
ＴＮＭＭＭＭＭＭＭＫＭＭＭＭｉｾｉＺＧＱＱ＠ ＢＧ＠

f:" ＠ ＠ ＠ ［ｾ＠ Ｍ

I , 
＠ ＠ ＠ ＠

＠ R1 ＠ ＠ ＠

ｸｰ｡ｾｈ･ｍ＠ ＠ - ＠ ＠

＠ ＠ R2• 

＠ Ｌ＠ ＠ Ｌ＠ Ｌ＠ ﾭ

Ｌ＠ ＠ ＠ ＠

＠ ＠ R1 ＠ Rt) 
＠ ＠ 900, ＠ ＠ Ｂ＠ ＠ ＠ - Ｒ＠ ＠

＠ ＠ 900; ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠
＠ ＠ ＠ ｻ＠ ＠ ＠ ＠ ＠ R. 
＠ ＠ ＠ ＠ ｬＧ＠ ＠ R1 

＠ R2 ＠ ＠ ＠ Ｌ＠ ＠ ＩｬｻＬ＠ ＠
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＠ ＠ ＠ ＠ Ｑ＠ ＠ ＠ ＠ ＠ ＠ ＠
＠

[(1 ＠ ＧＲＭ ＠ 'z - Ｇ＠ ＠ ＠ R
1 
＠ ＠ ＠

ｬＭ＠ ' 
＠ k ＠ ＠ ＠ R1 ＠ 1 - ＠ ＠ ＠ ... 

＠ R2 ＠ ＠ ＠ ＠ ＿Ｌ＠ ＠ ＠ ＠ R
2

, ＠ ＠ •. 
ｴ＿＠ ＠ ＠ ＠ ＠ Ｑ＠ ＠ Ｚ＠

R· cos ( - · -Ｇ＠ '7t) 
\ 1 :l ' 

＠ ＠ ＠ ＠ k 2 ＠ ＠ ＠ Ｚ＠

＠ ＠ ＠ ＠ ＠ ＠ Ｑ＠ ＠ ＧＩＮＬ＠ ｾ＠

11= ｹｾ＠ ·IRcos Ｈｾ＠ .; Ｉｓｩ ｭ ｴＫｖ Ｒ Ｎ＠ ｳｩ＠ ("7 · ;)cospt= 

=V2IRsin(pt+j. ;). 

＠ ＠ ＠ 1/ ｾ＠ .. / sin pt ＠ 11 2/. cos pt - ＠ ｳ［＠
＠ ＠ ＠ R1 ＠ R2 • ＠ ＠ ＠ ｦ［ｴ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ 00,1 ＠ R
1 
＠ R

2 
＠ ＠ ＠ ＠ 900 Ｉ＠ Ｎ＠ ＠ 901 ＠ .... 
｟＠ ＠ Ｌ＠ Ｌ＠ ＠ ＠ ＠ TaKYlo Ｍﾷ＠

＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ Ｌ＠ ﾭ

＠ ＠ ＠ ＠ ＠ - Ｎ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ - ＠ Ｌ＠ ＠ ＠

＠ ＠ ＠ ＠ Ｈ＠ ＠ ＠ Ｉ［＠ Ｂ＠

＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠ .. 
＠ ＠ R1 Ｈ＠ R2). , 

＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠

＠ ＠ ｢ｬ＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ ＮＬ＠ ＠ ＠ Ｌ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ Ｍﾷ＠

＠ TOI(OB ＠ R1 ＠ R2 ＠ Ｎ＠

Ｚ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠

＠ ＠ ＠ ＠ Ｌ＠ Ｉ＠ ＠ ＠ ＠ ﾭ

＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠

Ｌ＠ ＠ ＠ ＠ ＠ . ＠ Ｔ＠ ｬｬﾷ＠

＠ ＠ Ｈ＠ ＠ ＠ ＩＮ＠

＠ ＠ Ｌ＠ ＠ Ｌ＠ ＠ ﾭ

＠ ＠ ｉＨ＠ ＠ ［Ｎ＠ ＠ ＠ ＠ .. , 
＠ ＠ ＠ ＱｬＰ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠

＠ ＠ Ｔ Ｖ＠



＠ XHI 

＠ ＠ ＠ ＸＳ＠

＠ ＠ ＠ ＠

＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

ＮＮ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

Ｎ＠ ＠ ＠ ｊｦＮｬ｜ｦｨｬ＠ ＠ ＠ ＠ ＠

Ｍ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ｄ＠ ＠ ＨＬ＠ Ｉ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠ ｾ＠

＠ ＠ ＠ Ｈ＠ ＩＬ＠ ＠ ＠ ＠

＠ Ｚ＠ ＠ ＠ ｄＬ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ｊｬ＠ ＠ ＠ ﾭ

ＭＮ＠

＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ (Absalon 
Larsen) [89-90] ＠ ｵ＠ Ｌ＠ ＠ ＠ ﾭ

8 

R 
＠

＠

Ｎ＠ 91. ＠ ﾭ
＠ ＠

＠ ＠ ＠ ＠ ＠

＠ ＠ 900 ｬｩＮ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＩｬＨ＠ ﾭ

＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠

＠ ＠ Ｌ＠ ﾭ

＠ ＠ ＠ ＠ Ｎ＠ ＺＭｬ＠

＠ Ｎ＠ 91 ＠ ＠ Ｎ＠ ﾭ

＠ ＠ ＠ ｮＮ＠ ＠

＠ ＱｬＰ＠ ＠ ＠ ﾭ

ｏｾ［Ｑ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＭＮ＠

＠ ＠ ［＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ［＠ ＠ ﾭ

＠ ＠ ＠ ｇ＠ Ｌ＠ ＠

＠ Ｇ＠ ＠ ＠ ﾭ

ｊｴ［＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠

Ｎ＠

＠ ＠ ＠ ｉＨ＠ ＠ ＠ Ｌ＠ Ｍ

Ｍ＠ ＠ ＠ i = V 2 • 1 sin Q) t, ＠ ＠ ＠
＠ ＠ ＠ ＠ 111, ＠ ＠ ＠ k, 
＠ .. Ｇｉ＠ ＠ ｦＮ＠ ＠ k - ＠ = Ｌ＠

Ｑ＠ = ri = V 2 • r · 1 sin Ｉ＠ t. 

＠ ＠ ＠ ＠ ｊｬ＠ ＠ ﾭ

＠ ＠ ＠ Ｚ＠

, di . 

Ｒ＠ = ＠ '- = ＠ V 2 cos Ｉ＠ t. 
dt 

＠ ｾ＠ ｬ＠ Ｌ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ Ｍ＠ ＠ ＠ ＫＮ＠ ＠
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＠ ＨＭｻ＠ ｟Ｂ＠ Ｉｬ＠ ＠ l'b ｾ＠ ＠ Ｘｾ＠ MOMeH'J' ｬﾷｾﾷＮ＠
＠ ＠ ＠ ＠ Ｑ＠ ＠ ＺＩ＠ Ｎ＠ ＮＺ＠

(L.t = Ｑ＠ ... t- ･ｾ＠ = [ · V 2 Ｈ＠ ＵＱ＠ ＠ t+ ＠ cos Q) t). 

Ｌ＠ ＠ ll." = lJx . V 2 · sin Ｈ＠ t + 9) ＠ ＠ ＠ ＠ ... 
＠ Ｌ＠ Ｚ＠

Mw 
ｾ］ＭＭ
& r· 

ｉ＠ ＠ ＠ ｬＱ＠ ＠ ＠

＠ (Albert ｬｬＩ＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠

Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠

Ｎ＠ ｦｬ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ｛ｻ＠ ﾭ

＠ Ｌ＠ Ｌ＠ Ｌ＠ ＠ ＠ ＠ ﾭ

＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ Ｎ＠

＠ Ｑ＠ ｾ＠ ＠ ＠ ＠ ＠

＠ ＠ Ｌ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＢＬ＠

＠ ＠ ＠ ＠ = 2 1t/, ＠ f- ＠ ＠ Ｌ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ｾ＠ Ｎ＠

ｲ＠ ＮＬ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ Ｈｬｬ＠ Ｎ＠ Velander) [79] ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠

＠ Ｌ＠ ﾷ＠ Ｓｉ＠ ＠ Ｎ＠ ＠ ﾭ

＠ Ｌ＠ ＠ Ｌ＠ ＠ ＠ ＠ Ｌ＠ ＠

＠ (J.) = 2 ［Ａ＠ = 10000. ＠ ｱ＠ ＠ Ｌ＠ Ｂ＠

＠ 100 Ｌ＠ ＠ ＠ ero ＵＮＰＵ＠ + j · 3,85) V .. 

＠ Ｍ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ 1 ::::;: r I ＠ 1::2 = (t) }1[ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ r ＠ Ｌ＠ ＠ ＠ ＠ ＠ = 2 7tf ＠ ｳ＠ ﾭ

＠ {, ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠

Ｌ＠ ＠ Ｒ＠ Ｎ＠ ＠ ＠ ＠ (J.) j, ＠ ＠ ＠

＠ ＰＷ＠ ＠ Ｎ＠

＠ [20] ＠ ＠ ＠ ＠ ｔ｡ｾ＠ ＠

＠ ＠ ＠ Ｒ＠ ＠ ＠ ＠ Ｍ

10 Ｎ＠ Ｎ＠ ｋｾｉＩｔｏｂｄＮ＠ 5680,( 145 



Ｎ＠ ＬＬＺＡｲＬ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

Ｌ＠ ＠ ＠ ＠ .. 92. ＠ ＠ ＠ l' ＠
＠ ＠ ＠ ＠ ＠ ＠ R ＠ S ＠ﾭ
＠ F ＠ ＠ ＠ ＠ Ｌ＠ ＠ ｉｩ＠ ＠

＠ ＠ Ｎ＠ ＠ ｬｬＧｬ＠ ＠

＠ R ＠ s. ＠ Ｉｬｻｬ＼＠ [( ＠ ＠ ＠ ＠ ｉ＠ ＠

＠ ＠ ＠ ｴｬ＠ Ｌ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ Ｌ＠

＠ ＠ ＠ ＠ Ｑｬ＠ ＠ ＠ ﾭ

＠ Ｎ＠ ＼ＧＺ＠ Ｑ＠ ＠ ＠ ＠

＠ ＠ ＠ ［＠ ＠ ＠ ＠ ｬ＠ ＠ ... 
＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ R ＠ ＠ RS. ＠ ＠ ＠
＠ ｬＱ＠ ＠ ＠ ＨＮ＠ 92) ＠ ＠ Ｌ＠

ｪＱｬｾ＠ ＠ ＠ ＠ ＠ ＠ 1. 

Ｎ＠ 92. ｉｉｾｾ＠ ﾭ
ＮＱＮＱＮ＠

＠

, ... - --- - -_ .• - -- ｊＧｬＮＭｲＱＮＮＮｊＭＭＭＬｉ＠
• I 
I 
I 
t 
I 
t 
I 
I 
I 
t 
I 

I 
I L _____ _ 

Ｎ＠ 93. ｃｸ･ｾｴ｡＠ ｉ｜＠ ＠

＠ ＠ ＠

ｉ＼ｮＮ＠

＠ ＠ I ＠ ＠ ＠ R ＠ ＠ ＠ ＠ ﾭ

ｉｊｩＬ＠ ｵｴ＠ ＠ Ｎ＠ ＠ ＠ .. 
＠ (R + 5) ＠ ＠ ＲＮ＠ Ｚ＠

＠ = r J -L i U) • l' .t I J • , 

＠ ＠

1'_1 R.+ S 
-- S 

(/' - ＠ ＠ ＠ ＠ ＩＮ＠

＠ ＠ ＠ ＠ ＠ ＠ f ' ＠
Ｌ＠ ＠ S/(R+S)=m/b, ＠ Ｍ＠ ＠ ＠ ﾭ

＠ ＠ ＠ Ｌ＠ Ｚ＠

ｕ］ＨＫｪｊＩ＠ 1. (2) 

＠ Ｌ＠ ＠ ＠ ＠ Ｎ＠ Ｌ＠ ﾭ

＠ Ｇ＠ ｬｻ＠ ＠ ＠ F Ｉ＠ ＠ S = 2 ＠ ｊＮ＠ ＠ S 
＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ .. 
＠ ＠ ＠ f ＠ ＠ ＠ = 2 'lt/. ＠
Ｎ＠ ＠ ＠ ｾ＠ ＠ RS Ｈ＠ ＠

＠ Ｉ＠ ＠ ＠ ＠ S Ｍﾭ
＠ ＠ Ｌ＠ ［＠ Ｌ＠ ＠ Ｎ＠ Ｚﾭ

＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

Ｎｵ Ｌ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠
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ｙＺＭｃｔｾｈｏｈｋ｡＠ ＠ ＠ ＠ HOpMaJJbHOMY ＠ Ｂ＠

＠ ＠ ＠ ＠ ＠ - ＬＩＬ＠ ﾭ

＠ ＠ Ｎ＠ 93, ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠ ＳＺ＠

＠ ＠ Ｌ＠ ＠ ＠ ＠ ﾭ

ＮＱ＠ ＠ ＠ ＠ ＠ ＠ ［＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ R'. ＠ ＠ ＠ ＠ ＠ ｵ＿＠ ＠ Ｌ＠

＠ ＠ ＠ ＠ ＠ ［＠ ＠ ﾭ

＠ R' ｾ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ｉＮ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠

Ｌ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ Ｌ＠ ＠ ＠ ＠

＠ ＠ ＠ ＨＩ＠ ＠ ＠ ＠

＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠

＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ Ｌ＠ ｮＮ＠

＠ ＠ J ＠ ＠ ＠ ＠ 1, Ｇ＠ ＠ ＠ .. 
＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ .. ＠
＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠

＠ ＠ ＠ ＠ / ＠ 0,1%. ＠ ＠ ＠

＠ ＠ Ｇ＠ ＠ 1 ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ﾭ

＠ Ｂ＠ ＢＮ＠ ＠ ＠ ＠ ＠ ｊｵ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ ﾭ

＠ ＠ R ＠ ＠ ＠ ＠ ＠ Ｈ＠ ＠ ﾭ

＠ 17 ＠ 0,1 V ＠ 10 ＠ 0,01 V) ＠ ｛Ｈ＠ ﾭ

Ｌ＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠ S 
＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ﾭ

＠ ＠ ＠ Ｎ＠ ｵ＠ ＠ ＠

＠ ＠ ＠ ＠ Ｌ＠ ＠ ﾭ

Ｉ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠

Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ R' ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

Ｎ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠ Ｌ＠ ﾭ

＠ ＠ ｽｬｻ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ Ｈﾭ

Ｉ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ 2600, ＠ ＠ ＠

Ｎ＠

＠ ＠ ＠ Ａ＠ ＠ ＠ Ｎ＠ ＹＴＬ＠ ＠ ﾭ

＠ ＠ ＠ - ＠ Ｎ＠ ＹＴＮ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠

＠ ＠ ＠ lnS ＠ ＠ ＠ ＠ ｾ＠ ＠

＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＬＺ＠ ＠ ＠ Ｍ
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ｊｉＮ＠ ＠ ＱＧ＠ Ｌ＠ ＠ ＠ ﾭ

＠ ＠ ＠ "18) ＠ ＠ ＠ ﾭ

＠ ＠ ｾ＠ ＱＧ＠ ＠ Ｎ＠ I{ai< ＠ ＠ ＠ Ｌ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ Ｈ＠ ＠ ＠ ＠

Ｉ＠ ＠ ＠ ＠ ＠ ＠ ＠ k. ＠ ＠ ＠ .. 
＠ ＠ ＠ ＠ ＠ ＠ L1 ＠ L2 8 ＠
＠ L

1 
＠ ＠ 100,200, ••• 1000 n! ＠ ＠ ＠ ＠ L2 -

1000, 2000, •.. 10000 ＠ ［＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠ ﾭ

＠ L
2 

＠ ＠ BHeIUHeMY ＠ Ｌ＠ ＠ ＠ ﾭ

＠ L
1 
＠ ＠ CD ＠ ＠ ＠ ＠ ＠ d, ＠

Ｇ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

Ｎ＠ 94 .. ＠ ｩＱ＠ ｾ＠ Ｎ＠

＠ ＠ ms. ＠ N ＠ ＠ ＠ ﾭ

＠ ＠ Ｈ＠ 1) ＠ Ｈ＠ 1/5). ＠ ＠ ＠ ＠ ﾭ

Ｌ＠ ＠ Ｇ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ W18 

＠ ＠ ＠ ＠ ＠ ＠ 1 ＠ ＠ Ｉ＠ ＠

Ｎｮ＠ ＠ Ｚ＠ ＠ ＠ ＠ ＠ - ＠ ＠ ＠

1,81 V, ＠ ＠ ＠ ＭｬＬＱＱ＠ V, ＠ ＠ ＠

＠ - 2,1 V. ＠ ＠ ＠ ＠ ＠ ＠ 25 ＠

1000 Hz, ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ Ｎ＠ 2000 Hz, 
＠ ＠ ＠ ＠ ＠ S Ｈ＠ .. 92) ＠ ＠ ＠ ＠ ＠

Ｌ＠ ＠ ＠ ＠ ＠ ＠ Ｉ＠ ＠ ＠ ＠

Ｎ＠

＠ ＠ - ＠ ＠ ＠ ＠ ﾷ＠

＠ ｲ＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ .. 
＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＨＮ＠ De-
guisne) [24] ＠ Ｌ＠ ＠ ＠ Ｌ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＨｨｳｳｨｬｩｴｴＩＮ＠
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＠ ＠ ｵ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ .. 
＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠

＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠

Ｌ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ｴ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ﾭ

＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠

Ｌ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ｴＺ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠

Ｎ＠ ＠ ＠ ＠ ＠ LJ 
KOB j ＠ ＠ ＠ Ｍ r--- ｾＩ＠
＠ Ｌ＠ ＠ ＠ 300 Ｍ ;::.:;::.:::::, ｾｬｩｊｉＭ

＠ ＠ 2 ＠ ＠ ＠ ＠ 1 R ; 

15 Ｎ＠ ＠ ＠ Ｌ＠ Ｍ ｾ＠

＠ ＠ ＠ ＠ ＠ ＠ ｛ｾＷＺｾｾｾｾｾｾｾ＠
1200 Ｌ＠ ＠ ＠ Ｍ I 

＠ ＠ ＠ 1 ＠ ＠ ＠ ＠

Ｌ＠ ＠ ＠ ＠ Ｌ＠

＠ ＠ ＠ ﾭ

＠ ＠ ＠ ｲｬ＠ ＠

＠ ＠ DO 0,0008 Ｎ＠ ＠ ＠ ﾭ

＠ ＠ Ｇ＠ ＠

f = 50 Hz, ＠ ＠ ＠
＠ ＠ Ｎ＠ 95. ｾｬ＠ ＠

＠ ｊＧｮ＠ q ＠ ＠ Ｎ＠

＠ 1': ' ＠ ＠ = Ａ＠ = ＲＧｉｃｦＬｊ＠ = ＳＱＴ＠ -1, ＠ 1 
ＺＬ＠ ＠ ＮＮ＠ ＠ Ｌ＠ ｬｩ＠ ＠ ＠ ＠

＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

ｉＭＧＮ＠ ＠ ＠ ＠ 0,25 Q. ＠ ＠ ＠ ＠ ＠ 00,5 ＠
＠ ＠ ＠ ＠ ｾｊ｝＠ ＠ ＠ 5 9 ＠ ｫﾭ

＠ - 0,0009 Ｎ＠ ＠ ＠ ＠ ＠ ＠

Ｎ＠ 95, ＠ Ｌ＠ ＠ ＠ Toro, ＠ ＠ ＠ ｉＱＳＭ

＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ﾭ

＠ ＬＮ＠ ＠ ＠ Ａ＠ ＠ Ｒ Ｌ＠ ﾭ

＠ ＠ ＠ ＠ R ＠ ＠ ＠ ＠ ＠

＠ Ｎ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ｮ･ｰ･ｾ･ｈｬｩｯｍ＠

1 Ｎ＠ ＠ ＠ ＠ ＠ ｮ＠

＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠ Ｌ＠

＠ ＠ ＠ ＠ 0),\11, Ｎｲｴ＠ ＠ ＠ ... 
＠ ＠ f = 50 Hz ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ 1 ＠ ＠ ｬ＠ ｵ＠ ＠

＠ Ｎ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

149 



＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ .. 
＠ ＠ ｊＺｴ＠ Ｌ＠ ＠ ｊＺｴ＠ ﾭ

Ｌ＠ ＠ Ｌ＠ - Ｎ＠ ＠ ＠ ＠ .. ＠

ｴｧ＠ Ｑ＠ = ＨｉｊｾｴＬ＠ ＠ Ｑ＠ ＠ R1 ＭＬ＠ ＠ ＠ ｾＭ
(j)M

2 
＠ ＠ ＠ ｾ＠ ｊ＠ ＠ tang Ｒ＠ = R2 J ＠ ｒｾ＠

＠ ＮＧＩ＠ - ＠ J ＠ ＠ ＠ ＠ ＠ ＠

ｾＬ＠ ＠ ＠ ＠ ＠ ＠ ＠ ｾ＠ ﾭ

＠ Ｇ＠ ＠ ＠ ＠ ＠ ＠ ｊＺｴ＠ Ｍ

＠ ＠

t 
" tang Ｎ Ｑ＠ - tang Ｒ＠

ang Ｍ
- J - tang rll' tang (%2 ' 

＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ｾＱ＠ ｊ＠
＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ Ｍ

Ｎ＠

＠ ｾ＠ ＠ ＠ ｾ＠ ＠ ＠ . ＠ ｾＭ

＠ ＠ ＠ ＠ ＠ ＠

＠ 12 9, ＠ ＠ ＠ ＠
ＬＮＮＮＮＮＮＮＭＭ｟Ｎ Ａ＠ ＠ Ｑ ＠ .. 

＠

＠ ＠ ｲＭｊｬﾭ

＠ ＠ ＠ ＠ ﾭ

＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｍ

＠ ＠ ＠ ｉＢ＠ ＠ ＠

Ｎ＠ 96. ＠ ＠ ＠ Ｌ＠ Ｍ
＠ ＠ .. ｊｉＮ＠ ＠ ＠ ＠ (Schering u. Alberty) [84] 

＠ [112] ＠ ＠ Ｌ＠ ＠

＠ ＠ Ｌ＠ ＠ ＠ Ｌ＠ ＠ ﾭ

＠ ＠ ＠ Ｎ＠ ＠ ＠ ﾭ

＠ ＠ ﾷ＠ Ｎ＠ 96. ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ r1 ＠ ＠ ＠ ＠ ﾭ

＠ ＠ Ｚ＠

ＡＮ＠ _ }-I 

［ＭｒＧ＠

. ＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ﾭ

＠ ＠ Ｌ＠ ＠ ＠ ＠ z ＠ ＠ ＠ ﾭ

＠ ＠ Ｎ＠
＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ '1' ＧＮ＠ Ｎ＠

＠ Ｌ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ Ｎ＠ ｾ＠ ｊＡｾ＠ ｊ＼､ｱｆｩ＠ ＠ ＠

J.fiO . , , 



z = (R- '2) + 1 JYk' ＠ Yk ＠ ｾｉｾ＠ ＠ ':!. ＠ Ｎ＠ ＠
ｃｂｯ･ｾ＠ Ｌ＠ ＠ ＠ ＠ Ｚ＠

1 t-' ＠ 1 + ｪｷｃＬＮｾ＠J'k = -/;' - JOO = ＭＭＭＭＭ , 
2 2 

＠ ＠ ＠ ＠ ＠

1 ( .. z - -, - -
k - Yk - 1 ＫＮｪｲﾷＢＲ＠ .. 

＠ ＠ ＠ ＠ Ｌ＠ Ｚ＠

1-,) - j(JJCrq 2 

Zk = 1 .... + ＨｊＩＧｾｃＲｲＺｾ＠ . 

＠ ＠ ＠ ＱＯＧ＠ k ＠ ＠ ＠ z, Ｚ＠

_ R + (R - '2)w':C'!.!'2':. . ｲＲ＿Ｇ＠ f ._ 

Z - 1 + ｾＲＲＢＲ＠ -- --) 1 + w2C'!./'2':: =, ＠ ｊｘｾ＠

＠ r ＠ ＠ - ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠

＠ ＠ ＠ 8 ＠ ＠ ＠ ｵｾ＠ Ｈ＠ ＠ ＠

＠ ＠ r1) ＠ ＠ ＠ ＠ ＾ｬＨ＠ ＠ ｾ＠

t Ｂ＠ ﾷﾷＯＭｩ＠
angtj=r= ｒＫＨｒＭＲＩｷＲＮＺＡＮＮｲＧＺＮｾﾷ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

ｵ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ｟＠ ＠ ＠

Ｌ＠ ＠ Ｇｾ＠ ＠ ＠ ＠ ＠ ﾭ

Ｌ＠ ＠ ＠ ＠ ＠ ｵ＠ Ｌ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ｵＬ＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ Ｌ＠ ＠ ＠ ＠ ［＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｑｬｩ＠ ＠ ＠ .. 
＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ .. ＠
＠ ｟＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ .. 
＠ ＠ ＠ ｾ＠ (R - '2) ＠ r2 , ＠

＠ ＠ Ｍ＠ ＠ ＠ ＠ ＠ Tnta-
Ｉ＠ ＠ ＠ ＠ ＨＩＮ＠

＠ ＠ ＠ ＠ ＠ ＭＱＧ＠ ＠ ｵ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ Ｌ＠ ＠ ｵ＠

＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ Ｌ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ [84]. 

＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＨＮ＠ Ｉ＠

＠ ＠ ＠ ＠ Ｉ＠ ＠ ＠ BblIlle ＱＱﾷ＠

＠ ＠ ＠ ＠ ＠ ＠ ﾭ

Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ｑ＠ Ｎ＠ ｔｏｉ＼ＧｏＧＸｾ＠ ｾＱ＠ ＠ Ｍ

15\ 



＠ ＠ ＠ ＠ ＠ ＠ ｛＠ ＠

Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

ＨＮ＠ Pages) [105] ＠ ＠ ＠ ＮＬＭ＠ ＠ ﾭ

＠ ＠ ＠ Ｂ＠ ＨＩ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ Ａｒ＠ ＠ ＠ ＠

ｴ＠ ｴｲｬ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠

Ｎ＠

＠ ＠ ＠ ＠ Ｚ＠ ＠ ｴ＠
＠ ＠ ＠ - ＠ ｵＬ＠ ＠ ＠ ＠

＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠

＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠

ｾ＠ ＠ ＠ Ｌ＠＠ ＠ ｬ｜＠

Ｇ＠ + 

ｾＭＭＧｉＢＢＭｉＡｬｴ＠ ---'1111.-' --

ｊ＠

Ｎ＠ 97. ＠ ｾ＠ ＠ ＠ Ｎ＠

＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

ｵ＠ Ｎ＠

＠ ＠ Ｌ＠ ＠ ＠ Ｎ＠ 97, ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠

＠ 1805. ＠ ＠ ＠ ＠ Ｑ＠ ＠

＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ｮ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠

＠ ＠ ＠ Ｚ＠ Ｒ＠ ＠ ＠ ＠ Ｌ＠

＠ Ｒ＠ ＠ Ｇ＠ ＠ Ｌ＠ ＠ ＠ ＠

＠ Ｌ＠ ＠ ＠ ｵ＠ ＠ ＠ ﾭ

＠ R, ＠ ＠ ＠ Ｎ＠ ＠ ﾭ

＠ Ｒ＠ ＠ ＠ ｵ＠ ＠ ＠ ﾭ

＠ ＠ ＠ Ｈ＠ ＠ ＠ ＠ Ｉｊ＠ ﾭ

＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ｵ＠

＠ ［＠ ＠ ＠ ＠ Ｌ＠ ＠

＠ ＠ /' ＠ Ｌ＠ ＠ ＠ Ｌ＠ ｵ＠

＠ ＠ ＠ ＠ -U
J
,. ＠ Ｌ＠ II ｾ＠ ... - ＠ Ｌ＠ ＠ z __ ＠
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＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠

ｾ＠ ｔｾＩ＠ ＠ ＠ ＠ ＠

, '..1. • ＠
1 =-'--

Rl +z' 

＠ R1 - ＠ ＠ ＠ ＠ ＠ Ｑ＠ - Ｌ＠

＠ ＠ Ｎ＠

＠ Ｎ＠ Ｌ＠ ＠ Ｑ Ｌ＠ ＠ ＠ r ＠ Ｌ＠ ＠ ＠

＠ ＠ Ｚ＠

Ｑ＠ = (r+ j ＠ 0)) 1, 

＠ 1- ＠ ＠ ＠ r ＠ ｴＱ＠ ＠ ＠ Ｎ＠

＠ ＠ ｾ＠ ＠ ＮＧＱ＠ ＠ ﾭ

＠ ＠ ＠ Ｚ＠

Uz =U2 =RK R ｾ＠ ﾷＨＫｪｭＩ＠ 1=(Ar+jmM) R, 
1 Z . 

＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ｬｬ＠ ＠ ＠ r ＠ Ｎ＠

ｲ＠ ＠ - ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ Ｎ＠ ｾＬ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ Ｇ＠ Ｚ＠

Ｚ ＠ _ R1 'V ａｾｾＫｍＱＲ＠ 0)2 
·_.· __ -t_ -, . -

Ｇ＠ R2 V ａＲＱﾷｾＫｍＲＲ＠ 0)2 t 

＠ R1, R'l.J Ｑ＠ ＠ Ｒ＠ - ＠ ＠ Ｎ＠ ｲ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠

, t 1\11 Q) t .\19 W . 
f) = arc ang - arc ang ... .= ''::;1 - <::;)". 

r r t '" 

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｈﾭ

Ｉ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ｾ＠ ＠ ＠

＠ ＠ , ＠ ＠ ＠ ＠ ＠ ＢＺ＠

Ｉ＠

r=-
＠ ' 

＠ ＠ - ＠ ｊｬＮ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠
＠ .... = arc tang = ＠ tang (&) = arc tang Ｌ＠,-'" r 

Ｎ＠ Ｎ＠ ＠ ＠ ＠ ＠ .. 
＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ 0,001 ＠ 1 V ＠ ｾｉ＠ ＠ ［Ｇ＠ ＠

＠ Ｎ＠

＠ ＠ ｮｫ＠

＠ ＠ ＺＧ＠ Ｇ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ｴＭｉＮ＠ ＠ ＠ Ｈﾭ

Jang) [351 ＠ Ｂ＠ ＠ ＠ ＠ ｵ＠

'5:i 



＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ Ｎ＠
＠ uenb ＠ ｾ＠ ＠ ＠ ＠ ＠

Ｌ＠ ＠ ＠ ＠ ＠ ＠ ｢ｉ＠ Ｎ＠ Ｂ＠ ＠
Ｎ＠ ＠ Ｓ＠ ＠ ＠ ＠ ＠ ＠ ﾭ
＠ ＨＮ＠ 98) (R

1 
＠ Ｒ ＩＬ＠ ＠ 50 Q Ｎ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＶＰＮ＠ ＠ ＠ ＠ ﾭ
Ｌ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠ ﾭ
＠ ＠ ＠ ＠ ｬＱｮ＠ ＠ Ｈ＠ ＠ ＠ Ｉ＠
＠ ＠ ｬｬ＠ ＠ Ｌ＠ ＠ ﾭ

＠ 0,01 ＠ ＠ ＠ 3 &1; ＠ ＠ ＠ ｵｾＬ＠ ＠

＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ﾭ

Ｌ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ Ｙ＠ ＠ ＠ Ｌ＠ Ｌ＠ ＠ ＠ ＠
＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠

＠ ＠ ＠ ＠ ＠

＠
ｾ＠ ______________ ＭＴｮｾＭＭＭＭｾ＠ ----

［＠ 98 .. ＠ ｬｩ＠ ＳＮ＠

＠ ＠ ＠ ﾭ

＠ ＠ ＠ Ｎ＠

I ＠ ｲ＠ ｾ＠ ＠ ｾ＠

＠ ＠ ＠ ＠

＠ ｬＨ＠ L ﾭ
ｵ＠ ＠ ﾭ

＠ ＠ f. 
＠ ＠ ＠ ＠

＠ ＠ ＠ ﾭ

ＢＺ＠

t 
ｌ＠

g(t=R r , .' 
＠ L - ＠ ＠ ＨＩＬ＠ ＠ ＠ Ｌ＠ R. - ﾭ

＠ ｬｴＬ＠ r - ＠ ＠ ＠ ＠

Ｈ＠ Ｉ＠ ＠ (1) = 2 1t f - ＠ ＠ (f- ＠ ＠ repuax). 

＠ ＠ ＠ ｢ｬ＠ ＠ ＠ ＠ ＠ .. 
R+r . 

ｾ＠ ＠ ｵ＠ ＠ L! ＠ ＠ 2800, ＠ Ｉ＠ = 
R+r 

= L • tg ＠ = 2800 tg Ｎ＠

＠ ＠ ＠ ｒ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ .. 
＠ ＠ ＠ k1 ＠ k 2 ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ｾＮ＠

＠ ＠ ＠ ＠ ＠ ｬｻ＠ ＠ ＠ ＠

Toro ＠ ＮＬ＠ ＠ ＠ ＠ ｾ＠ ＠ ﾭ

＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ Ｌ＠ Ｌ＠ ＠ ＠ Ｌ＠ ｒ＠ ＠

Ｉ＠ ＠ ｋｏｔｏｐｏｾ＠ ｒ＠ Ｌ＠ ｉｩ＠ ＠ ＠ ＠

＠ Ｌ＠ Ｂ＠ ＠ ＠ ＠ ﾭ

＠ ｵ＠ Ｎ＠ ＠ ｵ＠ ﾭ

＠ ＠ ＠ ＠ ｴｬ＠ Ｌ＠ ＠ ＠

Ｑ［Ｉｾ＠



＠ reHepaTopa t ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ｵ ｊ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠

ｮｬｬｴｴ＠ ＠ ＠ Ｂ＠ ＠ Ｌ＠ ＠ ＠ ＠

ＸＰ＠ ＠ ＠ ＠ ＠ ｴｴ＠ ＠

＠ Ｈ＠ ＠ ＠ ＠ ＠ ＩＬ＠ ＠ Ｌ＠ paBHbltt 900, 
＠ ＠ ｴｴＬ＠ ＠ Ｎ＠ ＠ ＠ ＠ Ｂ＠

Ｎ＠ ＠ ＠ ＠ ｮ＠ Ｂ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ Ｚ＠

ＭＭ ＠ '. 

tga=V 2(--a- 1j' 
＠ ＾＠ ＠ ＠ ＠ ＠

＠ = 2800 tang ＼Ｎ＠

Ｈ＠ ｴｴ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＩＮ＠

＠ ＠ ＠ ＠ ＨＮ＠ 98), ＠ ＠ ｉｉ＠ ＠

＠ ＠

＠ ＠ ＠ ＠ ｵ＠ ＠ ＠ ＠ .. 
＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ Ｂ＠ ＠ ﾭ

Ｂ＠ Ｌ＠ ＠ ＠ ＨＮ＠ Ｎ＠ Pedersen) [106J. ＠ Ｙ＠ ﾷ＠

＠ ＠ ﾭ

ｩｴｸ＠ ＠ Ｚ＠

＠ ＠ ＠ ﾭ

Ｘ＠ ＠ Ｌ＠

＠ ＠ ＠ ＠

＠ ﾭ

＠ ＨＮ＠ 99). ＠
＠ Ｂ＠ ｮ＠ ＠ ﾭ

＠ ＠

＠ ＠ ＠ Ｌ＠ Ｇ＠

＠ Ｌ＠ ＠

le 

＠ ｾ＠

ｾ＠
＠

1 

1) /( 
j 

r 
＠

Ｍｵｸｾ＠ 1 
Ｒ＠

l 

＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠

＠ ＠ ＠

＠ ＠ ＠

＠ Ｌ＠ Ｎ＠ Ｎ＠
Ｎ＠ 99. ＠ ｉ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ 900. 

＠

＠ ＠ ＠ ＠ ＠ Ｓ＠ ｴｉ＠

＠ ＠ ＠ ＠ Ｂ＠ ｵ＠ ｮＬ＠ ＠

＠ ＠ ＠ ＠ n ＠ ＠ /1 ＠ /2 ＠ ﾭ
＠ ＠ ＠ ＠ 1 (L ＠ ＠ R ＠ ＮＭ ＠ ｴｴ＠

ＩＺ＠
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＠

(JJ CR + j 
19, =:. (J) GR · 1 + (1)2 C2R2 • 1; 

Ｌ＠ ＠ ＠ 1, Ｚ＠ 12 = j Ｉ＠ CR/1• 

＠ ＠ Ｌ＠ ＠ ＠ 12 ＠ Ｌ＠ ＠ Ｌ＠

＠ ＠ 900 ＠ 11 ＠ Ｌ＠ ＠ ＮＮ＠ ＠

Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ Ｌ＠ ＠ ＠ ＠ ﾭ

＠ Ｌ＠ ＠ ＠ Ｈ＠ ＠ ＠ ＠ .. 
ｊｩ＠ Ｑ＼ＰＰＸ＠ ＩＮ＠

ｾ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠ .. 
＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠

＠ ＠ Ｌ＠ ＠ ＠ ＠ Ｌ＠ ＠

. ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ Ｍ＠ ＨＮ＠ 99). ＠ ＠ ＨＩ＠ ﾭ

＠ ＠ ＠ ＠ ｾ＠ ＠ ＠ ＠ ＠ ＠

ｂｔｏｐｏｾＬ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ Ａ＠ - ＠ Ｌ＠ ＠ Ｌ＠ ＠ ＠ ﾭ

＠ Ｇｾ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠ ﾭ

＠ ＠ - ＠ ＨＮ＠ Ｎ＠ 99) ＠ ＠ ＠ Ｚ＠

Ｑ＠ = 11 ( ｾ＠ + j w L1) • 

＠ ＠ ＠ ｜ｦ＠ ＠ ＠ Ｇ＠ ＠ ＠ ＠
Ｚ＠ . 

＠ L1 ＠ Ｑ＠ - ｬｉ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠
L 

＠ ｮＮＧｉ＠ Ｂ＠ L1 = 2 ＠ ＠ Ｑ＠ = Ｒ＠ ｬｬＬ＠ ＠ ＠

Ｌ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ｹＭｾ＠ ＠ 2 V ｾｾＮ＠ ﾭ
＠ ＠ ＠ ＠ ＠ L

1 
＠ 12' Ｚ＠

1) ＠ Ｈ＠ - Ｉ＠ ＠ Ｚ＠

ｽ＠ -..: 11 ( ｾ＠ + j (j) ｾｾｃｬＩ＠ = 11' ｾ＠ (1 + jw RC1) 

2) ＠ Ｈ＠ - ＧＩ＠ ･ｍｋｏｃｔｈｏｾ＠ Ｚ＠

Ｒ＠ = f 1
8 j ＠ CR(R -i ｬ＿ Ｑ Ｉ＠ = 11j ［［ｾ＠ (R (j) Ｑ Ｍ＠ = 11 ｾＮ＠ (1 + j w RC1), 

Ｎ＠ Ｎ＠ Ｑ＠ = Ｒ Ｍ

Ｚ＠ ｉｴＬ･＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ
Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ .. 

＠ ＠ ＠ ＠ ＠ ＠ ｊｬｬ＠ ﾭ

＠ ［＠ ＠ ＠ ＠ ｨＬ＠ ＠

Ｑｾｾ＠



＠ ＡＬｩＧ＠ ｊｉ＠ ＯＱｳｴ＠ U1KaJIbl Ii ＠ yt:TaHoBHTb COU'J'HO-

＠

ｦｻ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

Ｎ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠

］＠ ｕ｜Ｒ＠ +U} ＠ tang ＩＯ＠ ］ｾ＠ , 

ｲ＠ Ｒ＠ ＠ U1 - ＠ ＠ Ｌ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ Ｇｵ＠ ＠ ｴＱ＠ ＠ ｔ｡ｋｾ＠

＠ Q) = dR' Ｎ＠ Ｎ＠ ＠ /2 = j Q)CR/1 = j/', ＠ ＠ ＠ ﾭ
＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠

＠ ＠
I r·) 

ｴｧ＠ 1 = ｾＬ＠
." rl 

＠ }' - ＠ ＠ /1 ＠ /2 ＠ '1 ＠ '-2 - ＠ ＠ ＠
＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ Ｍ

＠ ＠ ＠ ＠ ＠ ＠

{ - ｾ＠ _ 5000 "" 
-2 - ｾ＠ = 795,4 Hz. 

7t _1:' 

L=0,02H (L 1 =0,01 Ｉ［＠ ］ＲＮＱＰＭ Ｖ＠ Ｈ Ｑ ］ＴＮＱＰＭ
Ｖ Ｌ＠

R - V L _ .. r ｏｾＰＲ＠ - 100 ＠
- ＠ - V 2.10- 6 - --. 

＠ 00 = 5000, ＠ G) CR = 1. 
＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ RH ｾＲＧ＠ L ＠ Ｌ＠ ＠ ＠ ＠ ＠ Ｉ＠ ＠

Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

Ｎ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ /1 
＠ ＨＭ＠ ＠ ＠ ＠ Ｉ＠ L), ＠ /9-
＠ ＨＭ＠ ＠ ＠ ＠ 1/00 Ｎ＠ ＠ I ＠
＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＮＧ＠ ﾭ

＠ fet1repa (Geyger) [50] ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ 12,5 ＠ 1200 Hz. 
＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｚ＠

＠ ＠ ＠ ＠ ＠ ＠ Ｑ＠ ＠ Ｑ＠ ＠ ＠

＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ 900 ＠ Ｑ＠ ＠ Ｒ ＠

＠ ＠ ＠ Ｎ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ .. 
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ｦｩ＠ ＠ ｬＡ＠ Ｌ＠ ＠ ＠ ｬ＼＠ ＠ ＠

＠ ＠ Ｎ＠

＠ Ｇ＠ ＠ Ｑｇ＠ ＠ ＠ ｵ＠

Ｌ＠ ＠ ＠ ＠ ｴＱ＠ Ｚ＠ ＠ ＠

Ｌ＠ ｾＬ＠ ＠ ｉＨ＠ ＠ Ｌ＠ ＠ ＠ Ｎ＠

＠ .. 
Ｌ＠ Ｌ＠ ＠ ＠ ＠ Ｚ＠

ｵ ］＠ ｖｲｕｬｾＫ＠ U'J,2; 

＠ ＠ ＠ Ｇ＠ ＠ ＠ U1 ＠ ＠ Ｚ＠

, Ｒ＠
tang Ｑ＠ = {/1 • 

＠ ＠ ｽ＠ Ｒ＠ ＠ Ｑ＠ ＠

＠ ＠ ＠ ｮ＠ ＠ ｩｬ＠ ＠ Ｌ＠ ＠ ﾭ

＠ ＠ ＠ Ｌ＠ ＠ Ｌ＠ ＠ Ｎ＠

＠

ｦｬｵｾ､ｃｌｾｊｙＺｌｬｩ＠

,. J 
'\./\ J" '\ 

f 

Ｎ＠ 100. ＠ ｉｲｾｦｲ＠ ｒＮ＠

ｏｔ｣ｾ･ｔ＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ 200. 
＠ ＠ Ｑ＠ ＠ ｅＲｾ＠ ＠ ＠ ＠

＠ Ｌ＠ ｬ＠ ＠ ＠ ｮ＠ ＠ ﾭ

＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠ .. 
ｴＱ＠ ＠ ＠ ＠ Ｎ＠ 100. ＠ ﾭ

＠ 1-//1, Ｇ＠ ＠ ＠ ＠ ﾭ
ｊｬ＠ R" ＠ ＠ ＠ ＠ ＠ ＠ ｴＱ＠

＠ ＠ ＠ Ｇ＠ ＠ ＠ Ｌ＠ ＠

ｬｉ＠ ＠ ＠ ＠ ｲｬ＠ k t • ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

poti ＠ ｦＬ＠ ＠ ＠ ＠ ＠ k'J, 
＠ ＠ ＠ k 1 Ｌ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠

＠ ＠ I/-/V, ＠ ＠ ＠ ＠ ﾭ

Ｌ＠ Tat( ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ Ｍ
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＠ Ｎ＠ ＠ ＠ Ａｬｬｬ＠ ｊｊＭｬｾＮＡ＠ ｬ｜ﾭ

＠ ｬ｜Ｚ＠ ＠ ＠ Rv • 

＠ ＠ ＠ cBoeR ＠ ＠ ＠ ＠ ｾｉＺＬ＠

＠ ＠ ＠ ＠ ｾＧｊ＠ ＠ ＠ ［＾＠

＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠ Ｌ＠ ﾭ

HbIR ＠ ＠ ＠ ＠ ＠ ｾｩＬ＠ ﾭ

＠ ＠ ｟＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ｬＱ＠ ToR ＠
Ｌ＠ ＠ ＠ Ｌ＠ ＠ KOTOpoR ＠ Ｎ＠

＠ ＠ ｒ＠ ＠ ｒ＠ ＠ ｓｾＱ＠ ﾭ

＠ E1 ＠ Ｒ＠ ＠ ＠ ＠ ｲ＠ Ｚ＠

L ＠ R - ＠ ＠ ｲ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠

Ls ＠ Rs - ＠ Ｍ

＠ ＠ ＠ ＠ ... 
Ｎ＠ ＠

＠ ＠

＠ ﾭ

＠ ＠ ＠

＠ ＠

Lo ＠ Ro - ＠ ﾭ

＠ ＠ ﾭ

＠ ﾭ

＠ ＠

＠ ＠ ＠

Ｎ＠

Ｏ＠ - ＠ Ｍ

＠ ＠ 12 

＠

＠ Ｍ

＠ ＠ ＠ ＠
Ｎ＠ 101. ＠ ＠ ﾭ

＠ Ｎ＠

ﾷ＠
U - ＠ ＠ ＠ 1-2 Ｎ＠

/1 ＠ 12 - ｒ＠ ＠ ＠ Ｎ＠

＠ ＠ Ｌ＠ ＠ ｒ＠ ＠ ＠ ﾭ

Ｌ＠ ＠ ＠ ＠ ＠ ＠ = 21t/. ＠ ＠ ＠ ＠

＠ ＠ ＠ Ｎ＠ 101. 

ｾｾ＠ = VRiw+M(W Ls)2; -9: ＨｉＱｊｾＩ＠ = ＹＰＫＮ［＠ ＬｴｧＮ＠ = ｃｊＩｒｾｳ＠ , 

＠ ﾷ＠ ＠ ＠ ＠ ＠ .. ＠ 1-/1/, 
＠ ＠ l::l' ＠ ＠ ＠ ＠ ＠ l[ ＠ Ｚ＠

＠ J r 1R1 

1 = 1" rl + R1 ' 

＠ '1 - ＠ ｒ＠ ＠ 1-1/1. ＠ ﾭ

＠ ＠ ＠ ＠ ＠ /I-JV, ＠ ＠ Ｒ Ｌ＠
＠ ＠ ＠ Ｌ＠ ＠ ｬｾ＠ ＠ Ｚ＠

Ｇ＠ - J. '2-R2 
2 - 2 '2+ R2 

15) 



＠ ｊｾ＠

(u J,J ＱｾＲＮ＠ R'!, 
Ｒ＠ = 1! -- · , v Rs2 + Ｈ＾＠ Ls)2 '2 + R2 

＠ / .... --- ＠ ＠ ＠ (1/-1 ＧＩＮ＠ ＠ ｉ＠

Ｑ＠ Ｂ＠ E-J, ＠ ＠ ＠ 11 ＠ /').' Ｎ＠ Ｎ＠
mL 

Ｎｾ＠ ｅｉｅｾ］ＹＰＫ｡Ｎ［＠ tan'gcx= R $ • 

S 

＠ .'1 ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ 900 ＠ ＠ Ｑ＠
＠ Ｒ Ｌ＠ Ｎ＠ Ｎ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠

＠ ＠ ｵＮ＠

＠ ＠ ｵ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ｵ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ 5'. 
＠ ＠ ＠ ＠ (00 Ls)2 ＠ ＠ ＠ ＠ ｒｳｾＡＬ＠ ＠ ＾＠

＠ Ｒ＠ ＠ ｨ＠ ＠ ＠ ＠ Ｚ＠

＾＠ ＠ '2 · R2 
Ｒ ］ Ｑ ＠ ·-R· -. 

s ＨＲ＠ + R2) 

＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｚ＠

U=ll" Y-(Ro+ ｲｬｲＫｒｾｉｙＫＨｑＩｌｯｐｊ＠
＠ Ro - ＠ ＠ ＠ ＠ Ｌ＠ Ln - ﾭ

＠ Ｌ＠

U - ｾＭ＠ ＠ ＠ 1-2: 

＠ ｌｑ＠
tang /1 = R 

'1 1 

Rn+ r
1 
+ R

1 

＠ ＠ ＠ Ｚ＠

Ｈ＾ＩＲ＠ /22 , 

Ru = R+ ｦｾ＠ 2 + ( L )2 ｒｾ＠ = R + -/') Rs, 
｜ｾ＠ (t) s' 1" 

＠ ＠ ＠ Ｚ＠

Ｈ＾＠ ｍＩｾ＠ Jl)lJ 

Lo = L - R2 + Ｈ＾＠ L
s

)'!. ｌｾＮ＠ = L - 1;;; Ls• 

＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠

＠ Ｌ＠ Ｚ＠

Ro=R ＠ Lo=L. 
I 

'R ＠ Ｌ＠ ＠ Ｌ＠ ＠ .. + ｾ＠ ＠ ＠ ＠ ＠ ＠ ... 
'1 1 

＠ R, ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｚ＠

U='ll VR2+(wL)2 ＠ tang ｬ］＠ blRL " 

Ｎ＠ '1' '21 R1 ＠ R1 Ｎ＠

16] 



"'" (,) ＠ (,\ L ｾ＠
ｬＱｮｾ＠ ＱＧＮ＠ 4TOubl R ＠ ＭｒｾＧＭ ＠ ＠ ＠ ＠ Ｍ

＠ ＠ Ｌ＠ ＠ R
1
: ＠ ＠ ｴＩｒ［｜Ｑ＠

＠ Ｎ＠

＠ ＠ ｊＱ＠ ＠ ＠ ＠ ｵ＠ ＠

Ｌ＠ ＠ ＠ ＠ ｵＩ＠ ＠

＠ ＠ Ｎ＠ ＠ ＠ ＠ ﾭ

Ｚ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ﾭ

＠ ＠ ＠ ＠ Ｉ＠ ＠ ＠ ＠ ＠ ＠

＠ Ｌ＠ ＠ ＠ ＠ TOI<OM ＠ ＠

Ｌ＠ ＠ ＠ ＠ Ｉ＠ ｉｉ＠ ＠

＠ ＺＡＬ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠

＠ ＠ Ｌ＠ Ｑｻ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ Ｂ＠ ＠ (/-///). 
ｵ＠ ･ｾ･ｰ｡＠ ＠ ＠ ＠ ＠ ＠ ｵ＠

＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ｾ＠ ＠

＠ Ｈ＠ /-1 J 1). 
＠ ＠ ＠ ＠ ＠ ･ｾ･ｰ｡＠

Ｎ＠

＠ ＠ ＠ ＠ ＠ Ｌ＠ ﾭ

＠ 0,28 ｲＮＮＺＱｬＬ＠ ＠ ＠ 40 Ｎ［Ｌ＠ ＠ ＠ ＠ ﾭ
＠ ＠ 5 Q. ｾ＠ ＠ Rv ＠ ＠ ｵ＠

Ｚ＠ Ｈ＠ Ｉ＠ ＠ ｉ＼Ｌ＠ ＠ 0,05; 
0,1; 0,15; 0,2; 0,5; 1,0; 1,5; 2,0; 5,0; 10 j O; 15,0 ＠ 20,0 Q. 

＠ ＠ ＠ Ｌ＠ Ｎ＠ Ｎ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ｬＧ＠ Rv ) Ｎ＠ ＠ Rs = 5 9. 
＠ ＠ ＠ ＠ ＠ ＠ ＠ 12,5 Hz, ＠

＠ ＠ ＠ ＠ ＠ Rv ＠ ＠ Ｎ＠ ＠ ﾭ

＠ ＠ ＠ ＠ Ｌ＠ ＠ R':., ＠ ＠

＠ Ｎ＠

＠ ｾ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ /-/J/-E1 ＠ ＠ ＠ ＠ ＠ ＧＡＮ＠ I ＠ ＠

ＸＢ＠ ＠ Ｌ＠ ＠ Toro, ＠ ＠ ＠ ＠ ﾭ

＠ Ｎ＠ ＠ ＠ Ｑ＠ ＠ ＠ ... , ＠ ＠ ＠

Ｚ＠

＠

＠ ＠ ＠ R1, ｉ＿＠ ｛ｻＬ＠ ＠

rl
R

l ＠ ＠ 0,08 9. ＮＮｮ＠ Ｌ＠ ＠ ＠ ＠
ｬ＠ +R1 

＠ ＠ (% ＠ ＠ 5', ｴｧ＠ (% ｾ＠ 0,0015. 
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＠

＠ ｊｬ＠ ＱｬＳｪｬｾＺ＠ ｬｉ＠ Ｎ＠ 12,5 l-lz, Ｚ＠

21:012,5 ＠

5 

2 1t 12.5 Ls ＠ ＠ ＠ 1 t:::: tang CI. = _--- =, ＠ . . ) 

Ｉｾ＠ ＠ ＠ ＠ .. ＠ ｮ＠ ＺｉＱ＠ ｊｾ＠ ＠ ＠ Ｚ＠

21tfM r'.!·R, __ ＮｊｾｊﾷｒＱ＠ ＭＸＨＩ＠
5 + Ri.' ＬＺＡＮ＠ + R2 - Ｑ＠ + R1 - J 

21tf·Ls 
tang ｾ＠ === 5 + R=, = 0,0015. 

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ... 
Ｌ＠ ＠

.f 12,5 
5+R\1 ］ｾＵＭＧ＠

＠ R - f - 12,5 ＠
l.'- 25 ｾ＠

• 

＠ ＠ ＠ ＠ ＠ Ｇ＠ ＠

＠ ＠ ＠ ＠ ｾ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ｾ＠ f = 2,5 (5 + Rv ). ｉ＠

［ｪ＠ ＠ R
t
• = 55,5 9, Ｚ＠

ｻｾｸ＠ = 2,5 (5 + 55,5) = 151,25 Hz 

＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ -125 Hz ＠ ＠ ＠ --1512,5 Hz. 
＠ Toro, ＠ ＠ ＠ ＠ ＠ ｔｰ｡ｾ｣ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ｬｉ＼＠

＠ Ｇ＠ ＠ ＠ ＠ ｉ＼＠ ﾭ

＠ ＠ ＠ ＠ ｾ＠ Ｌ＠ ＠ ＠

＠ Ｌ＠ ＠ ＠ ＠ ＠ ｵ＠ Ｈ＠ Rv ＠ ... 
Ｉ＠ ＠ Ｎ＠ . 

＠ ｉ＼＠ ＠ Ｑ＠ ＠ ｅｾ＠ . ＠ ＠ ﾭ

＠ Ｌ＠ ｲ＠ ＠ ＠ Ｚ＠

r ·R1 
Ｑ＠ = Ｒ＠ = 11 · r

1

1+ R
1 
=-/1 · 0.,08 \' . 

ｊ｝＠ ＠ 11' J:aBHOM 0,5 Ｌ＠ Ｑ＠ = Ｒ＠ = 0,5.0,08 = 0,04 V. 

＠ ＠ ＠ ＠ ＠ ＠
＠ ' 

＠ ｓｬ＠ ＠ = 0,001 V ＠ ＠ ＠ ＠ .. 

＠ 0,02 v. 
＠ ＠ ＠ ＠ ｵ＠ ＠

＠ ＠ ＠ ＠ 0)050/0' ＠ ＠ - ＠ ＠

＠ 0,10/0. ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ Ｌ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ［＠ ＠ ＠ ＠ .. 
＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠
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Ｎｬｬ＠ ｕＬＵＭＱＬｦｊｪ＠ Ｎ＠ ＧＱＧＧ＠ ＠ ytJlOB - ＠ ｾ＠ ＠ ; "10 Ｈ＠ﾷ＠
＠ ＠ ＠ ＠ ＠ ｉ＼ＩＮ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ (Hart-
ＱＱＱ＠ u. ｲｵＩ＠ ＠ ＠ ＠ ＠ ＠ Ｑ＼Ｎ＠ ﾭ

＠ ＠ Ｌ＠ ＠ Ｌ＠ ＠ ＠ Ｑ｜Ａ＠ ﾭ

＠ ＠ BepxHet1 ＠＠ ＮＮ＠ ＠ ＠ ＠ ＠

＠ Ｎ＠ 102. 
＠ ＠ ＠ ＠ ＠ ＠ ｊｬ＠ ﾭ

Ｎ＠ ＠ I<OTOPOrO ＠ ＠ ＠ ＠ ＠ 1< 

＠ [56]. ＠ ＠ ＠ ＠ ｄＮ＠ ＢＬ＠

＠ ｊｉｬｩ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ｲ＠ ＠ ｮｮＮ＠

Ｎ＠ 102 .. ＠ ＠ ｮｾ＠ re;irepa. 

＠ ＠ ＠

＠ ＠ ＠ (D. S.Gall) [46] ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ｵＬ＠ ＠ ＠ ＠ ＠

900 ＠ Ｌ＠ ＠ ﾫ＠ Ｎ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ Ｉ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠

ｵ］ Ｑ＠ +jU2 , 

Ｚ＠ Ｑ＠ ＠ V2 - ＠ ＠ ＠ Ｎ＠ ＠ ｊ､＠ .. 
ｴｩ＠ ＠ ＠ ＠ ＠ ｲｮ＠ ｵ＠

＠ ＠ ＠ Ｌ＠ ＠ Ｗ＠ ＠ ｮＶＰｴ［Ｑ＠ ＠

＠ .. ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠ 103. 
＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ｬﾷ＠ reHepaTopa i ＮＮＺ＠ Ｌ＠ Ｌ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＹＰＭ＠

＠ ＠ Ｌ＠ ＠ ＠ ｊｬ＠ Ｌ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ﾭ

Ｌ＠ ＠ ＠ ｊｉｉｕ＠ Ｌ＠ ＠ ＠ ＠ ｕＬＮｴ＠ ｰ｡ｾ｣ﾭ

＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠
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＠ ＨＮ＠ 103). ｳｴ＠ ＠ ｾ＠ ＧｮｉＱ＠ Jl1 ﾭ

＠ ＠ ＠ ＮＧｉ＠ R ＠ ＠ ＠ ＠ ﾷ＠

Ｌ＠ ＠ ｉＨ＠ ＠ ＠ ＠ Ｑ＠ ＠

ｵ＠ 1 ＨＩ［＠ ＠ ＠ ＠ ＠ ﾭ

ｊｉｮ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ｄ＠ ＧｽＮ＠ ＠ ＠ ＠ 11 
(" ﾫＩＮ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

KaTYUJKe ＠ ＠ ＠ ＠ ＠ ＨＩ＠ ＠ Ｍ
＠ ＠ Ｍ

ｦｾ＠

1 

1, J 

Ｎ＠ ＠ ＠ ＠

＠ ｵＺ＠ ﾭ

＠ ＠ ＠ ﾭ

Ｌ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ﾭ

Ｎ＠ ＠ ＠ Ｌ＠ Ｌ＠

＠ ＠ ＠ ﾭ

Ｌ＠ ＠ Ｎｬｬﾭ

＠ ＠ ＠ ＠ Ｍ

ｾｾ＠ 11 ＠ ＠ ＠ Ｌ＠ ｬｬ＠

ｾ＠ ＠ ＠ ＠ ＠
＠ ﾭ

＠ ＠ ＠ ＠ ＳＭ

Ｎ＠ ＠ ＠

＠ ＠ ＠ Ｌ＠

＠ ＠ ＠ ＠ 900 Ｎ＠
＠ ＠ Ｎ＠

＠ ＠ ﾭ

＠ ＠ Uj ＠ U2 ＠ ＠

＠ Ｌ＠ ＠ ﾭ

＠ Ｌ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ﾭ

＠ Ｎ＠ Ｇ＠ ＠

Ｎ＠ 103. ＠ ＠ Ｍ ＠ 900 Ｎ＠ ｮ＠ .. 
＠ ｮＮ＠ ＠ Ｚ＠ ＠ Ｍ

＠ ｦ［ｴ＠ ＠ ﾭ

＠ Ｒ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

ＭｬＯＮ＠ ＨＩＬ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠

ｵＭ 1 ＨＩＮ＠ Ｎ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ｴｬ＠ ＠ ero ＠ ＠ ＠

＠ ＠ ＠ ＠ Ｍ＠ ﾭ

Ｌ＠ ＠ ＠ ｵ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ｦ［ｴ＠ ＠

＠ ＠ ｉ＠ ＠ Ｎ＠ ＠ ＠

＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠

ｄＮＬ＠ ｊ＠ ＠ 1 V ＠ ｬｬ＠ ＠ .. 
ｵＬ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ 1 V ＠

＠ ｵＮ＠ ＠ ＠ ＠ ＠ ＠

Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ 50 Hz ＠ ＠ ＠ ｵＬ＠ ｬｻＭ
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ＱＮＱｬ＠ Ｉ＠ ｉ＼＠ ＠ ＠ ＠ Ｌ＠ ＠ 0,5 V, ＠
＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ Ｘ＠ ＠ Ｌ＠ ＠ 0,5 V, ＠ ＠

ｲ｡＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ﾭ

＠ ＠ ＠ Ｌ＠ ＠ ＠ Ｌ＠ ＠ ﾭ

＠ ｦ＼＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠ ｾ＠

＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ｉ＼＠ ＠ ＠ 60, 70, 80 ＠ Ｎ＠ Ｎ＠ ＠

＠ ＠ 0,6, 0,7, 0,8 ＠ Ｎ＠ Ｎ＠ Ｌ＠ ＧＺｴ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ 0)6, 0,7, 0,8 ＠ Ｎ＠ Ｎ＠ Ｎ＠ ＠ ＠ ＠ ﾭ
＠ ＠ ＠

＠ ＹＰＭ＠ ＠ ﾭ

ｲ＠ ＠ ＠ ＠ ﾭ

＠ Ｈ＠ ＠ ＠ ＠ ﾭ

ＩＮ＠

Ｌ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ﾭ

Ｌ＠ ＠ ＠ ＠ ＠

＠ ＠ ﾭ

＠ ＠ ＠ ｬ＼＠

＠ ＠ ＠ ｉ＼ｮ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ npJ.1 ＠ ﾭ

＠ ＠ ＠ Ｌ＠

＠ ＠ ＠ ﾭ

＠ ＠ ＠ l<py-
＠ ｉ＼＠ Ｈ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ﾭ

ｄＮ＠ ＠ ＩＮ＠ ＠ ＠

＠ ＠ ＠ ﾭ

＠ ＠ ｨ＠ ＠ ＠ ﾭ

＠ Ｎ＠ ＠ ｊ＼Ｚ＠ Ｎ＠ 104. ｬｬｾ＠ Ｎ＠

＠ ＠ ＠ ＠

TQI<OM) ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ｬ＼＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ Ｌ＠ ＠

Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠ ﾭ

Ｌ＠ ＠ l<aK ＠ ＠ ＠ ＠ ＠ Ｊ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠

＠ ＠ Ｑ＼Ｐ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠ 104. 
＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ Ｈ＠

＠ ＠ ＠ ｊＮＱ＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ ｬｬ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＨＭ＠ ＠ Ｍﾭ

ＩＮ＠

＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠

165 



18 Ｌ＠ ＠ ＠ 2 9 Ｎ＠ ＠ Ｌ＠ Ｇﾭ

＠ ＠ 2,2 Q, ＠ ＠ Ｎ＠ ｬ｡＠ ＠ Ｎ＠

＠ ＠ ＠ Ｌ＠ ＠ 50 mA t ＠ 0,001 v. 
＠ ＠ ＠ ＠ ＠ ＠ ＠ ｾﾭ

＠ Ｌ＠ ＠ ＠ ｵ＠ ＠ ＠ ＠ ＠

＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ｵＬ＠ ＠ ＠ ＠ ＠ ＠ ＠ .. 
＠ ＠ ＠ ＨｬＬ＠ ＠ ＠ Ｑ＠ 1), ＠ ＠

＠ Ｈ＠ ＠ - Ｎ＠ ＱＰＳＭ＠ ＠ ＠ ＩＮ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

Ｌ＠ ＠ ｵ＠ ＠ ＠ ＠ Ｚ＠

＠ ＠ 31)82 mfi Ｈ＠ 180 Hz) ＠ ＠ ＠ 3,182 mH ＠ ＠

＠ 180 Hz. ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠

＠ ｙｃｔ｡ｈｏｾｋ｡＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ Ｈ＠ 0,01-
0,2 ＮＩＬ＠ ＠ ＠ ＠ ＠ ｉＱ＠ ﾭ

＠ ＠ ＠ ＠ ｱＬ＠ Ｌ＠ ＠ Ｌ＠ QTO ＠

＠ ｵ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ﾭ

＠ Ｎ＠

＠ ＠ ｒ＠ ＠ ｴＺＱ＠ (Tinsley ＩＮ＠

＠ ＠ ＠ ｊｬ＠ ＠ ＠

＠ ＠ ＠ ｾ＠ Ｌ＠ Ｎｮ＠ ﾭ

＠ ＠ ＠ ＠ [47], ｵ＠

＠ ＠ Ｎ＠ ＠ ＠ ＠ Ｈﾭ

ｵ＠ Ｌ＠ ＠ Ｉ＠ ＠ ＠ Ｌ＠ ＠

＠ ｵ＠ ＠ ＠ ＠ ｓＧ＠ ＠ Ｎ＠ ＠ .. 
ｵＬ＠ ＠ ＠ ＠ ＠ ｉ＠ 94-115 V, 
＠ ＠ ＬＮ＠ ＠ Ｌ＠ ＠ ＠ ﾭ

ｴ＠ ＠ ＠ ［＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ｵＬ＠ ＠ ＠ ＠ - ＠ ＠ ＠ ﾭ

Ｎ＠ ＠ ＠ ＠ ＠ Ｌ＠ ﾭ

＠ ＠ ＠ Ｌ＠ ＠ ＠ R ＠ ＠ L ＠

＠ Ｎ＠ , . 
＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠ 105. ﾭ

＠ ＠ ＠ ｵ＠ ＠ Ｓ＠ ＠ ＠ ＠ HY.t1eM 

［＠ ｮＮ＠ ｾ＠ ＠ ＠ ＠ Ｎ＠ ﾭ

＠ ＠ ＠ ＠ ﾷＮ＠ ＠ ＠ ﾭ

＠ Ｎ＠ ＠ ｾ＠ ＠ Ｎ＠ ＠

＠ ｬｉＩ＠ ＠ ＠ ＠ ＠ ﾭ

Ｌ＠ ＠ ＠ ＠ ｮＮ＠ ＠ ＠ ＠ ＠

Ｌ＠ ＠ ＠ ＮＬ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

0 .. 015 v. ＠ ＠ ＠ ＠ ｵ＠ ＠ ＠

＠ ＠ 1,5, 15 ＠ 150 V) ＠ ＠ ＠ ＠ ＠ 15 ＠
＠ Ｎ＠ ＠ ＠ ＠ 15 ＠ ＠ ＠ ＠

Ｈ＠ ＠ ＠ Ｉ＠ .. ｉｦｊＮｦ＠ ｳ＠ Ｎｬｉ＠ ＠

ｴｦＡｾ＠



100, 75, 50, 35 ＠ 25 Hz. ＠ ＠ ＠ ＠ ＠ ｉ＼＠ ﾭ
＠ ＠ Ｌ＠ ＠ ｵ＠ ＠ Ｌ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＨＧ＠ ＠ ＠

＠ Ｎ＠ 105), ＠ ＠ ＠ ｉＱ＠ ＠ ＠ Ｌ＠ ＠
＠ ＠ Ｎ＠ . 

＠ ＠ ＠ ＠ ＠ ＠ ｦ［ｴ＠ ＠
＠ ＠ ＠ Ｎ＠

HOV 

.1'() f/1 
ＭＭＭ

v ｏｾｹＮ＾＠ ＠
ｾ｜ｏＭＭ

ｾ＠

-----+-+------J 

PtIC. 105. ｃｸｾｾｴ｡＠ ｲｴ＠ ｾ＠ ＮＺＱＮＱＮ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠

＠ ＠ ＠ BbllIJe ＠ ｵ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ｲＬ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ eMI<OCTHblX Ｌ＠ Ｎ＠ ＠ ＠

＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠

ｵ＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ｾ＠ ＠ ｵ＠ ﾭ

＠ .. ＠ ＠ ＠ ＠ ｩ＠ ｌｬ＠ ＠ ＠

＠ ｵ＠ ＠ ＠ Ｎ＠ ＠ ＠ ｾ＠

＠ [54] ＠ ＠ ＠ 500 ＠ 5000 Hz, ＠ ＠ ＠ ＠ .. 
＠ ＠ ｮｬ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｇｉﾭ

＠ ＠ ｵ＠ ＠ ｉ＼Ｚ＠ Ｎ＠ ｉｦＴＮｾ＠

＠ ＠ ＠ ＠ ＠ ＠ ｬｉｲﾷ＠

Ｌ＠ ＠ ＠ ＠ ＠ ＠ Ｘ｜＠ ＠

1 t i:; 



＠ Ｌ＠ ＠ ｾｮ＠ ＠ ＠ Ｌ＠ ＠ ﾭ

Ｉ＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠ ﾭ
＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ 900 Ｎ＠ ＠ ＠ ＠ ＠ ＠ ｮＮ＠

ｊｬ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ［＠ ＠ ＠ ＠ ＠ ﾭ

Ｌ＠ ＠ ｴＭＺＬ＠ ＠ ＠ ＠ ｉ＼ﾭ

＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ｾｘｲ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ 900. 
＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ Ｇ＠

＠ ＠ Ｎ＠ ｴｴ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ｵＨＩ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ J, ＠ ＠ .. 

＠

ｵ＠ ＠ Ｈ＠ ｮﾭ

＠ ＠ Ｉ＠ ＠ Ｎ＠

L ＠ ＠ ＠ ﾭ

＠ ｒ＠ ＠ ＠ = 
:= ｦＬ＠ ＠ CJ.) Ｍｉ＼＠ ＠

ＮＮ＠ ｾ＠ ＠ ＠ .. 
＠ ＠ Ｎ＠

＠ ＠ ＠ ﾭ

ｵ＠ ＠ ！＠ ＠ ﾷ＠

＠ ＠ ＠ ＠

＠ Ｎ＠

＠ ＠ ＠ ｴＩ＠

＠ 1,.2 Ｌ＠ Ｂ＠ ｍｾ＠ ＠ + 
PrIc. 106. ＠ ＠ re.i- + 1.6.10-3 Ｌ＠ ＠ ＠ ＠ 500 Hz .. 
＠ ＠ ＠ ＠ ＮＮ＠ I .. 

Ｎ＠ ＠ ＠ ＠ Ｍ

＠ ＠ Ｈ＠ ＠ 600) ﾭ
Ｎｴｴ＠ ＠ E=!IYlw= 1,2.1,6.10-3.2.500=-5,02 v. ｦｬ＠

＠ 5000 Hz Ｇｲ＠ ｉ＼＠ ＠ ＠ ＠ ＠

Ｎ＠ ｵ＠ ｵ＠ ＠ ＠ ＠ M=+1,6.10-4 Ｌ＠

＠ ＠ ｬｉ＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ｾ＠ ＠ Ｎ＠ 106. ＠
ｬｉ＠ ＠ Ｌ＠ ＠ ＠ ＠ Ｎ＠ ｮ＠

＠ Moryr ＠ ＠ ＠ ＠ ＠ Ｈ＠

＠ ＠ ＩＮ＠

＠ ＠ ＠ ＠ ＠

＠ 100 V 

＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠

＠ ＠ ＠ Ｍ＠ ＠ ｵＬ＠ ＠ ﾭ

＠ ＠ ｵ＠ [55], ＠ ＠ ＠ ﾭ

＠ ＨＩ＠ ＠ ＠ ｦ［＠ ＠ ＩＬ＠ ＠ .. 
ｵ＠ ＠ ＮＮ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠ 106, 
＠ ＠ ｮｷ＠ Ｌ＠ ＠ ＠ ＠ ｵ＠ ＠ ﾭ

＠ ｮ＠ ｾ＠ ＠ . 
.1r.R 



＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ｱ＠ .. 
＠ Ｉ＠ ＧＡ＠ ＠ ＠ ＠ ＠ ＠ 900 ＠ ＠ ﾭ

＠ ＠ Ｎ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

ｕｉ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ｦＨＮ＠ ＠ ＠ ＠ ＠ ｾＮ＠ ... 
Ｌ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ ｉ＼ｕ＠ ＠ ＠ ＠ ＠ ＠ 120 V 
＠ ＠ ＠ ＠ Ｚ＠ 40, 12 ＠ 4 V, ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ I<OHcTpyKTopa ＠ ＠ ｓｬ＠ ＠

＠ ｉ＼＠ 1 ＮＧ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠

(l\1artin Wald) [1261 

＠ ＠ ＠ ｦＨ＠ ＠ ＠ ＠

＠ ＠ ＠ ｴｴ＠ ﾷ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ Ｚ＠

ＨＮ＠ 107), ＠ ＠ ﾭ

＠ ＠ ﾭ

＠ Ｌ＠ ＠ ＠ ﾭ

ｴｴ＠ ＠ ＠ ＠

Ｌ＠ ｴｴ＠ ＠ .. 
＠ Ｌ＠ ＠ ＠ Ｎ＠

＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠

＠ ｊｉ＠ ＠

＠ ＠ Ｌ＠

＠ ﾷ＠

'" ＠ ＠ Ｍ

I 
1 

] 

＠ Ｎ＠ ＠ ＠ Ｎ＠ 107. CXe;\fa Ｇｑｉｾ＠ Ｍ

＠ ＠ ＠ ＠ ＠ ＠ ＱＳＮＧｉｊＮＮ＠

＠ ＠ Ｍ

Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ｒＬ＠ Ｍ

＠ Ｚ＠

V
- 1-'" ＠ .. 

］＠ ＲＫＲｴｉＢｕｌＱ］ＢＢ＠
＠ • 2 ｾ＠ ｾ＠ 1 

＠ ｉ＼＠ ＶＰＬ＠ ＠ ＠ Ｌ＠ ＠

V 
Ｉ＠ ＠ ＠ ＬＡＭ

＠ = lw ＮＲ＠ + Ｑ Ｒ ＧＢ＠ ＠ tg ＠ t = ＢＮ＠

＠ Ｌ＠ ＠ ＠ Ｎ＠

＠ ＠ ｴｴ＠ ＠ ＠ ＠
＠ ﾻ＠ ＠ ＠ ＠ ｉｾｏ＠ V, ＠ ＠ ＠ ＠
＠ Ｍ＠ 1 ＠ v. ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ｵ＠ ＠ ＠ ＠ ｷＡ｜＠ ＠
＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＭＭ

ｽＬ＠ ＠ 0,01-0 t 1 v. 



ｲ＠ ＠ ＠ ｧ＠ ＠ Ｎ＠ ＠ HyneBLIl\'f 

＠

＠ ＠ ＠ ＠ ＠ ＠

＠ Ｌ＠ ＠ ＠ ＠ Ｌ＠ ＠ [59] ﾭ
＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

ＨＮ＠ 108). ＠ Ｌ＠ ＠ ＠ U1 ＠ Ｌ［ＡＧ＠ ﾭ
＠ ＠ ＠ ＠ 900, ＠ ＠ ＠ ＠ 01 ＠ ＰＲＭ ＠

Ｌ＠ ＠ ＠ U
1 
＠ Ｒ＠ ＠ ＠ ＠ ＠ ｮ＠

＠ ＠ k
1 
＠ k2t ＠ ｬｬ＠ ＠ ＠ ｮﾭ

＠ ＠ Ｎ＠ ＠ ＠ ＠ Ｌ＠ ＠ ［＠ ＠ Ｌ＠

Ｎ＠ 108. ｃｸ･ｾｦ｡＠ ＱＬ＠ ＠ r ｵＮ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ 900, ＠ ＠ ＠

＠ ＠ ＠ ｽ＠ ＠ Ｒ＠ ＠ ＠ ＠ 900, ＠ ＠ ﾭ

＠ ＠ k} ＠ ktJ. ＠ ＠ ＠ ｮ＠ ＠ ＠

＠ ＠ ＠ Uk ' = VUI.:t 2 -l- ｬＮＺＢＮＡＮＧＺＡﾷ＠ ＠ Ｌ＠
＠ ＠ ＠ ＠ ＠ 1, //, /// ＠ /1/ ＠ ＠

＠ ＠ ＭＩ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ Ｉｦ＠ ＠ ｮｮ＠ TOI<a. 

＠ ＠ ＠ ＠ ＠ ｮ＠ ＠ ＠ 111 
Ｈ＠ .. ＩＬ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ B1 ＠ ］＠ ＠ ｾ＠ Ｌ＠ ＠

＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ｮ＠ ＠ Ｌ＠ ＠ ｬ＠ ＠ ＠

＠ /} ＠ 't ＠ ＠ ＠ ＠ ＠ 900. ＠

＠ ＠ ＠ ＠ ＠ ＠ ｮ＠ ﾭ

＠ ｲ＠ ＠ ｴｴ＠ ｦＨｦＮｴ＠ ＠ ＠ ＠

} '70 



ｉｴｮ［＠ ＠ ＠ ＠ ＱＧ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ u. 
＠ ＠ ＠ ＠ ＠ ＠ ｮ＠ ＠

Ｎ＠ ＧＬ＠ ＠ ＠ ＠ ＠

＠ ＠ = ｖｕＮｬＺｬｾ＠ + Ｎ ｴＲ Ｒ＠ ＠ ＠ ｫ＠ = YUk1
2 + lJk ,.?, 

Ｎ＠ Ｎ＠ Ｇ＠ = ｵ Ｍ Uk• ＠ ＠ ＠ ＠ [11 ＠ ﾭ

ｮ＠ ＠ ＠ ＠ ＠ Ｇ＠ Jt ＠ ＠ ＠

Ｌｮ＠ ［＠ Ｌ＠ ｬｬ＠ ＠ ＠ ＠ ＠ ｮ＠

＠ ＮＺ＠ ＠ ＠ ＠ ＠ 900, ＠ ＠

＠ ＠ ＠ ＠ ＠ ｬ＠ ＠

ＨＮｾ＠ --: ｒＩＧ＠ ＠ ＠ ｾＮ＠ ＭｬＱｮ＠ ｮ＠

＠ ＠ f ＮＢ＠ - Uk ). Ｈｉ｛＠ ＠ ｴ＠ KorAa 
＠ = Ｌ＠ Ｎ＠ Ｎ＠ ＠ ＠ ＠ Ｎ＠ ＠ Ｌ＠

＠ ＠ Ｎ＠ ＠ ﾭ

＠ Ｌ＠

＠ ＠ ﾭ

＠ ＠ ｴｩＮ＠

＠ ﾭ

＠ ＠ ﾭ

＠ ＮＧｉ＠ ﾭ

＠ ＠

＠ Ｌ＠ ＠ ＠

＠ ＠

Ｇ＠ ＠

＠ ＠ ＠

＠ ＠ ﾭ

＠ ＠

＠ ﾭ

Ｎ＠

＠ ＠ .. 
＠ ＠ ＠

＠

＠

＠ ＠

＠ ﾭ

＠ ＠ ｬｬﾭ

＠ ｾ＠ ﾭ

r , 1 
ｎ｜ＮＮｴ｜ｪ｜ｾ＠

＠ =., R 

＠ ＠ Ｍ Ｎ＠ 109. ＠ ｉＢ＠ ｜ｦｾｲＮ＠ ＱＱ＠
ｵ＠ ＠ ＠ Ｍ feArepy ＠ ＠ ＠ ｬｬＮ＠

＠ ＠ .. 
Ｌ＠ ＠ ＠ OllHY ＠ ＠ ＠

＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠ ﾭ

＠ S' ＠ S" Ｎ＠ ＠ ＠ ＠ ＠ ＠

＠ Ｇ＠ ＠ Ｂ＠ ＨＮ＠ 109). ＠ Ｌ＠ ＠ ＠ ＠ Ｓ＠ ＠

＠ Ｌ＠ ＠ L, ＠ ＠ Ｍ＠ ＠ ｾｮ＠

＠ ＠ ｮ＠ R, ＠ ＠ ＠ 11' ＠ 1/' ＧｉＧ＠ ＠ ＨＩﾭ
＠ ＠ 900, ＠ ＠ ＠ Ｇ＠ ＠ ＢＬ＠ Ｚ＠ ＠ Ｌ＠

:raJOKe ＠ Me}f(iIY ＠ ＠ ＹＰ
＠

ＨＮ＠ ＮｉＱ［ｬ＠ - Ｎ＠ 11 ＩＮ＠ ＠



＠ ＠ ｩｬＨＧ＠ ＮＢ＠ ＠ ＠ ｄ＾＠

ＬＯ＠ ＠ U1l." ＠ ＠ ＠ ＠ Rk ! ＠ RIl.". ＠

I
f
/ ＠ Ik", ＠ ＠ ＠ Ｌ＠ ＠ ＠

＠ ＠ ＠ ＠ Tk ' ＠ Tk", ＠ ＠

＠ ＠ ＠ ＠ Ｈ＠ ＠ Sl' ＠ Sl". 
＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ 900, ＠ ＠ Ｌ＠ ＠ ＠ Ｌ＠

＠ ＠ ＠ 900 ＠ ＠ Ｎ＠

＠ TOfO
J 
＠ ＠ ＠ ＠ ＠ ＠

＠ ｲｲ＠ Ｌ＠ ＠ Ｈ＠ ＠ ＠ ＠ .. 
＠ Ｌ＠ nOJle ＠ ＠ ＠ ＠ ＠

R ＠ ＠ ＠ ＠ ＠ ＠ ＠

--------._--/ 

Ｇ＠

＠

＠ ＠ Ｎ＠

＠ ＠ ﾭ

＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠

＠ ＠ Ｌ＠ ＠ ＠ ＠

Ｑ Ｏ＠ ＠ Uk", Ｎ＠ Ｎ＠ Uk : = Ｎ＠ ＬＧ［＠ ＠

U
k

" = Ｎ＠ ＬＢＬ＠ ＠ Ｎ Ｇ＠ ＠ ＬＱｉ｟ ｲ＠

＠ Ｎ＠

＠ ＠ ＠ ＠ Sl' Ｇ＠ Sl l' 
＠ ｴｬ＠ ＠ ＠ Ｇ＠ ＠ Ｂ＠

＠ Ｌ＠ ＠ ＠

＠ ＠ ＠ ｩｬｻ＠ ＠ ﾭ

＠ 900. ＠ ＠ ＠

ｊｲ＠ ＠ R1 (R") ＠ ＠

ｦｬ＠ ＠ ｲ＠

＠ ＧＨＢＩＮ＠

Ｎ＠ 110. ＠ ｾｬ＠ Ｍ ＠ ＠ ＠ Ｍ
ｾｬ＠ ＠ ＠ ＠ ＠ ＠ Ｍ

＠ ｣ｸ･ｾｦ･＠ ｐｾＡ｣Ｎ＠ 109. ＠ ｌｉ＠ ＠ ＠ ＠ ＹＰ
＠

＠ ｫ Ｇ＠ ＠ Uk" 

U - Vu '2, + U '12 - , /(/' R ')2 + (/ /J R 11 :! Ｍ k k - V k· k k • k)· 

＠ Ａ［ｬ＠ ＠ ＠ Ｎ＠ ＠ ＠

Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠

S2' ＠ S2J1
• ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ Ｌ＠ Ｇ＠ ＠

＠ ＠ ＠ ＠ ＠ Uk, ＠ ＠ = ｖ ｫ
Ｏ Ｒ＠ + U,/12 Ｈ＠ .. 

Ｎ＠ 110). 
＠ ＠ ＠ 1 ＠ ＠ ＠ ＠ ＠ ＠

＠ S./ ＠ S2". ＠ ＠ ＠ ＠ 1 ＠ ＠ ﾭ

＠ ＠ ＠ Ｌ＠ ＠ 900, ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ Ｌｮ＠ ＠ ＠ Ｇ＠ ｾ＠ ＠ Ｍ＠ ｲ＠ ＠ Ｂ＠

Ｌ＠ ＠ ＠ ＠ Ｇ＠ ＠ / ＠ ＠ (.(', ＠ ＠ Ｎｮ＠ Ｂ＠

＠ 1 ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ S'}.'-D' = const Ｇ＠ ./. cos ［ＯＬ＠
＠ ＠ ＠ ＮｓＬＬＧｉＭｄＢ］ｳｴｬＧＮＯｓＹＢＮ＠

, Ｇ＠ ＠ ＠ Ｌ＠ ＠ ＠ D' ＠

＠ ＠ Uj)' ＠ D" ＠ ＠ Ｎ＠ Ｍ

1'12 



＠ I J" RccHe ｵｉｉｮ＠ ＧｬＧ＠ Ｌ＠ ｬＢ＠ D::.:.::. D J = Ｌ＠ ＠ ｵｾ＠ .. 
ＬｾＺ＠ ＠ ＠ ＠ Ｌ＠ ｲ＠ ＨＩ＠ = Ｎ＠ ＠ ｽＬｦ＠

＠ ＠ ｛Ｇ＠ = U ' Jf U 11 = ., 1 f1 
k ＠ k U x • 

Ｌｮ＠ Ｌ＠ ＠ ＠ Uk' ＠ U
k

lJ ｉｉｮｵ＠ ＠ Ｂ＠
I l' 

ｐｏｔｾ＠ ＠ ＠ Ｎ＠ , ＠ ＠ ＠ ＠ ＠ ＠ Ｍ

＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠＠ ＠ ... 
＠ ＠ Ｌ＠ ＠ ＠ 0,5 Ｎ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ Ｎ＠ Ｎ＠

＠ X1V 

＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠

＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ Ｌ＠ ＠ ＠ ＠ Ｎ＠ ＠

Ｌ＠ ＠ ＠ ＠ Ｂ＠ Ｌ＠ ﾭ

＠ ＠ ＠ Ｌ＠ ＠ Ｎｮ＠ Ｌ＠ ｌｉｾ＠

＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ｬＧﾭ

＠ Ｌｮ＠ ＠ Ｌ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ Ｎｮ＠

＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ Ｎ＠ ｬ｢ｬ＠

＠ Ｌ＠ ｌｉ＠ ＠ ＠ Ｂ＠ Ｌ＠ ＠ .. 
Ｌ＠ ＠ ＠ ＠ Ｌ＠ ＠ Ｎ＠

＠ ＠ ＠ Ｌ＠ ＠ Ｌ＠ ＠ Ｌ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＨＮ＠ 1000 Hz), ＠ ＠ Ｌ＠ ｦＩ＠ ＠ ＠

Ｌ＠ Ｌ＠ ＠ Ｌ＠ ＠ ＠ ＠ Ｌ＠

＠ ｛ＨＮ＠ ＠ Ｌ＠ ＠ ＮＧＱ＠ ＠

＠ ＠ Ｌ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ﾷ＠

＠ ＠ ＠ ＠ ＠ Ｌﾭ

Ｌ＠ ＠ ＠ Ｈ＠ Ｉ＠ ＠ Ｌ＠

＠ ＠ ＬＭＬ＠ ＠ Ｎ＠ ＠

＠ ＠ ＠ ｵｮＬ＠ ＠ ＠ Ｎ＠ ＠ ﾭ

＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ﾭ

ｵ＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠

Ｌ＠ ＠ Ｌ＠ ＠ ＠ ＠ Ｌｮ＠ Ｎｮ＠ ＠

＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

ｊ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ .. 
ｾｴ＠ ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ (Hartmann tt, 

Braun) ＠ ＠ ＠ ＠ ＠ Ｎ＠
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13 ＨｬｾＧＧｊ＠ ｬｬｬｬＱｩ＠ Ｈｕ＠ ｬｬｵ＠ ｵｬＧＺＧｮｉＩ＠

ＨＮ＠ ＠ ｊｬＬ＠ ｉ＼ＩＬ＠ ＠ ＠

＠ ＠ ｮ＠ Ｌ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ Ｎ＠ Ｌ＠ ＠ ﾭ

＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ｬｉ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ｲ＠ Ｎ＠

＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ Ｌ＠ ＠ ＠ ＠

＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ﾭ

Ｌ＠ ＠ ｮ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ Ｘ＠ ＠ Ｌ＠ ＠ Ｌ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠

＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ｵ＠ ＠

＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ .. 
Ｎ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ Ｎ＠ ＠ Ｌ＠ ＠ ＠ ＠

Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ［＠ ＠ ＠ ＠ ＠ Ｌ＠

＠ 300, 500 Hz, ＠ ＠ Ｇ＠ ＠ ＠

Ｎ＠ ＠ ＠ ＠ ＠ MOryT ＠ ＠ ＠

Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ｬｬ＠ ＠ ＠ ＠

ｾＬ＠ ｬｬＬ＠ ＠ ＠ ＬﾷＧ＠ ｵ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠

＠ ｾ＠ ＠ ＠ ＠ ＠ ＠ ｮ＠

＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠

＠ ＠ ｮ＠ ＠ ＠ ＠ ﾭ

Ｌ＠ ＠ ＠ ＠ ｴＺｴＮ＠ ＠ Ｌ＠ ＠ ＠ ＠

＠ ｲＬ＠ ＠ ＠ ｮＬ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ Ｌ＠ Ｌ＠ ＠ Ｌ＠ ｬｬﾭ

＠ ＠ Ｎ＠ ＮＬ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ... 
Ｎ＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠ ｾ･ｰ･ｍ･ｈｈｏｏ＠

＠ ＠ Ｗ＠ ＠ ＠ ＠ ＠ ＠

＠ Ｉ＠ ＠ ｲ＠ ＠ ＠ ＠ ＠ ＠ n ＠ ＠ ＠ ＠ ＠ ),f ＠ ＠ ＠ ＠

＠ 3 ＠ ＠ ＠ ＠ ＠＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾻ＠ ＮＧｉ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠

＠ ＠ Ｍ＠ ＰＬＰＱ Ｐ Ｏ Ｐ ＬＭ＠ ＠ ＠ ＠

＠ ＠ Ｎ＠ . 
＠ ＠ ＠ ＠ ＠ ＠ Ｇ＠ ＠

＠ ＠ Ｌ＠ Ｌ＠ Ｌ＠ ｊＺｬ＠ ... 
＠ ＠ ＠ Ｎ＠ ＠ Ｎ＠ ＠ ＠ .. 
＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ Ｎ＠ Ｎ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ Ｎ＠ ］Ｇ＠ ＠ ｮＺ＠ Ｌ＠ Ｍ
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I(OUCI(Oru, ｊｬ｡ｰ｣･ｨ｡Ｍｉｻｬｉｊｬ＠ ＠ ｬﾷｊｬＮ＠ 1 ｬ＠ ＺＧｈｾ｡＠ ｊｉＧｬＡ＠ ＧＡＧﾭ

＠ ＠ ＠ ｴ＠ ＠ Ｍ ＠ Ｎ＠

＠ ｢ｬ＠ ＠ ＠ I{PYKOBCKOrO J ＠

Ｌ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠

Ｂ＠ - ＠ ｉｾ＠ Ｌ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＭＧ＠

＠ ＠ (50 mA' ＠ 1 ＩＮ＠ ＠ ＠ ｵ＠ ｰ｡ｾ｣ﾭ

ＮｊＮｬ＠ ＠ ＾ｬｻ＠ ＠ ＠ ＠ ＠ ＠

Ｚ＠ Ｌ＠ ＠ ＠ Ｌ＠ ＠ ＠ ｵﾭ

＠ Ｎ＠ ＠ ro ＠ ＠ ｬｬｾ＠ ＠ ＠ TOQ-
＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ Ｌ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ Ｎ＠

＠ ｰｹｯｾ＠ Ｌ＠ Ｚ＠ ＠ ＠ ＠
ｦｉｾ＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠

＠ ＠ .. ｊ＠ ＠ ＠ ＠

ＢＬ＠ ＠ Ｌ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＬＭﾭ

＠ ＠ ＠ ＠ ＠ Ｌ＠ Ｂ＠ - ＠

＠ ＭＮ＠

＠ Ｌ＠ ＠ ＠ ＠ Ｈ＠ ＠

＠ Ｉ＠ ＠ ＠ ｊ＼Ｌ＠ ＠ ｵ＠ ﾭ

＠ Ｈ＠ ＠ ＠ ＠ Ｉ＠ ﾷ＠ ＠ Ｌ＠ ＠ ＠ ＠ .. 
＠ ＠ ＠ ＠ ［＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠

＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ｮＬ＠ ＠ ｊｬ＠ ｒ＠ ＠ ＠ ＠

＠ ｾ＠ ＠ ＠ Ｎ＠ ＠ ＠ Ｌ＠

＠ ＠ ＠ ＠ ＠ ＠ .. 
＠ ＠ ＠ ＠ ＠ Ｚ＠ ﾭ

ｬ＼＠ ＠ Ｌ＠ ＠ ＠ ＠ Ｍ＠

＠ ＠ Ｌ＠ ＠ ｵ＠ ＠ ﾭ

ｉｬ＠ ｬＧ＠ ＠ Ｈ＠ ＠ ＠ ｵ＠

＠ 10 m .. A.., ＠ -- 50 mA). Ｌ＠ ＠ ＠ ＠ ＠

＠ ＠ Ｌ＠ ｉ＼＠ ＠ ＠ ＠ ﾭ

＠ Ｌ＠ ＠ Ｌ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ Ｍ＠ ＠

＠ ＠ ＠ ｉ＠ ＠ Ｎ＠ ｙｃｔｰｏｾｃｔｂｏ＠ ＢＬ＠

＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ .... 
＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ Ｌ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ｬＺｬ＠ ＠ Ｌ＠ ＠ ﾭ

＠ ｉ＼＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＬＮ＠ ＠ I<PYKoBcKoro ＠
＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠ Ｌ＠

＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ .. 
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＠ ＠ ＠ Ｈ＠ Hz) ＠ ＠ ＠ 3SYK0i1blX ＠ ＨＨＨ＠

200-300 Hz). ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ JlaeT 
＠ ＠ ＠ ＮＮ＠

＠ ＠ ＠ ＠ rettrepa ＠ ＠

＠ Ｈ＠ ＠ ＠ ｵ＠ ＩＮ＠ ＠ ﾭ

Ｌ＠ ＠ ＠ ＠ ｬｬ＠ Ｌ＠ ｮ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

Ｈ＠ 12,5 ＠ 1250 Hz). Ｌ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠

ＮｩＱＮ＠ XV 

＠ ＠ ＠ ＠

＠ ｾ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ｴ＠ ＠ ＠ ＠ ＠ Ｌ＠

＠ ＠ Ｎ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ﾭ

＠ ＠ 0,01-0)02%. ＠ ＠ ＠ ＠ ＠

＠ Ｌ＠ ＠ ＠ ＠ ＠

Ｌ＠ ＠ ＠ ＠ ＠ 0,20/0. ＠ ＠ ＠ ＠ .. 
＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠

＠ ＠ Ｎ＠

＠ ＠ ＠ Ｌ＠ ＠ ＠ Ｍ
I 

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ 0,2, ＠
＠ ＠ ＠ Ｎ＠ ＠ ＠ ＠ nQ ﾭ
Ｖ＠ Ｌ＠ ＠ ＠ ｵ＠ ＠ Ｌ＠ ＠

Ｎ＠ ＠ ＠ fa ＠ ＠ Ｌ＠ ＠ ＠

＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ Ｚ＠

1) ＠ 2) ＠ ＠ 3) Ｎ＠ ＠ ＠ ＠

＠ ＠ ｲ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ Ｎ＠

＠ ＠ ＠ ＠ ｳ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ .. 
Ｌ＠ ＠ ＠ ＠ ＠

l1.r: R z=-u · Ｇ＠
ＨＩ＠

＠ ＠ - ＠ ＠ ＠ ＠ ＠ ﾭ

Ｌ＠ ＠ -' ＠ ＠ ＠ ＠ ＠ ＠ .-- ﾭ

ｮ＠ ＠ ＠ ＨＩＮ＠ ＠ ＠ ＠ ＠ ＠
＠ ＠ ＠ ＠ ＠ ＠ Ｎ＠ ＠ ＠

＠ r.r ＠ ＠ ＠ ＠ ＠ z ＠

＠ r = z cos ＠ ＠ ＠ = z sin Ｎ＠ ＠ ＠ ＠ Ｂ＠
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ｾｾｔｰ｡＠ ＠ ＠ Ｆ＠ ｾ＠ ＠ ＠ ＠ ＠ ｴｩ＠

8 ＠ ＮＢ＠ = ＠ + jl', ＠ ＠ ＠ [> - ＠ ＠ ＠ }{ ＠ },.. ＠ ＠

ｵ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ｨＺＨＩ＠

＠ ＠ Ｌ＠ Ｎ＠ Ｎ＠ lJ{)c = ＠ ' + j ＠ Ｌ＠ ＠ ＠ {f ＠ ＠ ＠ ＠

＠ ＠ ＠ ｲ＠ ＠ ＠ ＠ ﾭ

＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ 0,2 ｾ＠ ＠ ＠ ＠ Ｎ＠ ＠ ﾭ

＠ Ｈ＠ ＠ Ｉ＠ ＠ 0,5 ＠ 1',0 ＠ B03MO>fCHO 

＠ ＠ ＠ ＠ ＠ ＠ Ｌ＠ Ｌ＠

ｬｉ＠ ＠ Ｌ＠ ＠ ＠ rJlaBe XIV. ＠
＠ ｾ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ｦｩＢ＠

＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠

Ｎ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ Ｌ＠ ＠ ＠ ＠ ｲ＠ ＠

＠ ＠ ＠ ＠ ＠ Ｌ＠ ＠ Ｎ＠ ＠

＠ Ｎ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ Ｌ＠ ＠ ＠ ＠ ﾭ
＠ Ｌ＠ ＠ ＠ ＠ ｊｬＭ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ ＠ Ｈ＠ ＠ ＩＮ＠

＠ ｲ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ｵ＠ ＠ ＠ ＠ ﾭ

Ｌ＠ Ｌ＠ ＠ ＠ Ｂ Ｌ＠ ＠ ＠

＠ ｊ＠ ｲ＠ Ｎ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠
rapaHTHpoBaTb Ｍ＠ ＠ Ｌ＠ ＠ ＠ ＠ ＠

Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ = Ｏ＠ cos ＠ ＠ ＠

＠ Ｌ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ ＠ ＢＮ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ ＠ ＠ ＠ 0)2-00,4, ＠ ＠ ＠ ﾭ

＠ ＠ ｾ＠ ＠ ＠ ＠ ＠ ＠ ＠ ﾭ

＠ Ｎ＠ fIPH ＠ ＠ ＠ ｵ＠ ＠ ﾭ

＠ ＠ Ｈ＠ Ｉ＠ ＠ ＠

＠ Ｂ＠ ｬ＠ ＠ ＠ ＠ ＠ Ｌ＠

＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ = ｬ＠ + j. ［＠
＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠ ＠

＠ ＠ . 

1 = ｛｡ｾ＠ + jb] 'R
1 = Ra2 ＠ ＠ ＠ ＠ / cos Ｎ＠
＠ ＠

＠ ＠ = Ｑ＠ Ｒ＠
Ror. 

＠ ｴ＠ ＠ ＠ ＠ ＠

｟＠ Ｑ＠ ＧＡＮ＠ • 
--R 11, 

＠

＠ ＠ ＠ ＠ (n - ＠ ＩＮ＠ ＠ ＠ ＠

＠ ｬ＠ ＠ Ｒ＠ ＠ ＠ ＠ ＠ Ｎ＠

12 Ｎ＠ Ｎ＠ ＠ "'80 
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