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S`Ƀ7mM; L2ixr2`F2 mM/ a+?�HimM;2M A
k9Xy3Xkyky

L�K2- oQ`M�K2, Jmbi2`K�MM- J�t

J�i`BF2HMmKK2`, yR@8e3@k3d

S`Ƀ7mM;b+Q/2, R8eRkjd

"2`Ƀ+FbB+?iB;2M aB2 7QH;2M/2 AM7Q`K�iBQM2M,
Ç "Bii2 H2;2M aB2 r ?`2M/ /2` S`Ƀ7mM; A?`2 1h>@E�`i2 UG2;BV ;mi bB+?i#�` �m7 /2M hBb+?-

/�KBi rB` A?`2 �Mr2b2M?2Bi T`Ƀ72M FƺMM2MX

Ç .B2 S`Ƀ7mM; Bbi 2BMb2BiB; #2/`m+Fi- FQMi`QHHB2`2M aB2 /B2 oQHHbi M/B;F2Bi Uke a2Bi2MV mM/
/B2 1BM?2BiHB+?F2Bi pQM J* o2`bBQM mM/ S`Ƀ7mM;b+Q/2 BM /2` 6mbbx2BH2 �m7 �HH2M "H ii2`MX

Ç a+?`2B#2M aB2 A?`2 �MirQ`i2M /B`2Fi mMi2`?�H# /2` �m7;�#2Mbi2HHmM;- bQHHi2M aB2 xm r2MB;
SH�ix ?�#2M /�`7 �m+? /B2 _Ƀ+Fb2Bi2 /2b D2r2BHB;2M "H�ii2b p2`r2M/2i r2`/2MX E2MMx2B+?@
M2M aB2 /B2b BM /2` D2r2BHB;2M h2BH�m7;�#2X

Ç "Bii2 #2Mmix2M aB2 F2BM2M "H2BbiB7i Ĝ bQM/2`M #H�m2 Q/2` b+?r�`x2 Em;2Hb+?`2B#2`fhBMi2
U/QFmK2Mi2M2+?iVX �m7 ;�` F2BM2M 6�HH _Qi Q/2` :`ɃMX

Ç a+?`2B#2M aB2 #Bii2 H2b2`HB+?X qB` FƺMM2M Mm` SmMFi2 ;2#2M 7Ƀ` 2BM/2miB; H2b#�`2bX

Ç .B2 >2`H2BimM; Kmbb FH�` 2`F2MM#�` b2BMX 1BM MmK2`Bb+?2b 1M/2`;2#MBb Q?M2 >2`H2BimM;
rB`/ MB+?i ;2r2`i2iX EQ``2Fi2 >2`H2BimM;2M r2`/2M �m+? /�MM TQbBiBp #2`Ƀ+FbB+?iB;i-
r2MM /�b MmK2`Bb+?2 1M/2`;2#MBb 7�Hb+? b2BM bQHHi2X .2}MB2`2M aB2 �HH2 p2`r2M/2i2M o�@
`B�#H2M mM/ p2`2BM7�+?2M aB2 /B2 _2bmHi�i2 bQr2Bi rB2 Kƺ;HB+?X

Ç aB2 bBM/ p2`�MirQ`iHB+?- /�bb �HH2 "H ii2` �#;2;2#2M bBM/X G2;2M aB2 /B2b2 /�xm �K 1M/2
/2` S`Ƀ7mM; BM /2M lKb+?H�; mM/ FH2#2M aB2 /B2b2M xmX aT i2`2 L�+?`2B+?mM;2M r2`/2M
MB+?i #2`Ƀ+FbB+?iB;iX .B2 �m7;�#2Mbi2HHmM; BMFHmbBp2 A?`2` �MirQ`i2M Kmbb �K 1M/2 /2`
S`Ƀ7mM; FQKTH2ii �#;2;2#2M r2`/2MX

Ç 2`H�m#i2 >BH7bKBii2H, h2ti#m+? �H#�+? 1H2Fi`Qi2+?MBF- MB+?i@T`Q;`�KKB2`#�`2` h�b+?2M@
`2+?M2`- qƺ`i2`#Ƀ+?2`- 6Q`K2Hb�KKHmM; UK�tX k a2Bi2M �9 4 R "H�iiV �GG1a Q?M2
LQiBx2M xm ɂ#mM;2M mM/ �Hi2M EH�mbm`2MX

Ç h2BH�m7;�#2M r2H+?2 KBi tV K�`FB2`i bBM/ FƺMM2M mM�#? M;B; pQM2BM�M/2` ;2Hƺbi r2`@
/2MX

Ç "2B /2M o2`bi M/MBb7`�;2M Bbi 7Ƀ` D2/2 h2BH7`�;2 ;2M�m 2BM2 �MirQ`i `B+?iB;X J�`FB2`2M
aB2 /B2b2 2BM/2miB; �m7 /2K �MirQ`i#H�iiX "2B aBM;H2@*?QB+2 6`�;2M Ua*V Bbi ;2M�m
2BM2 �MirQ`i `B+?iB;- Bbi K2?` �Hb 2BM2 Q/2` F2BM2 �MirQ`i K�`FB2`i ;B#i 2b LmHH SmMFi2X
"2B FS`BK2 6`�;2M UFSV Bbi BM D2/2K 6�HH `B+?iB; Q/2` 7�Hb+? xm K�`FB2`2MX .B2 pQHH2
SmMFix�?H ;B#i 2b /�#2B #2B 9 FQ``2Fi2M �mbb�;2M- #2B j FQ``2Fi2M �mbb�;2M ;B#i 2b /B2
?�H#2 SmMFix�?H mM/ #2B k Q/2` r2MB;2` LmHH SmMFi2X

R8eRkjd J* o2`bBQM A R
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S`Ƀ7mM; L2ixr2`F2 mM/ a+?�HimM;2M A
k9Xy3Xkyky

L�K2- oQ`M�K2,

J�i`BF2HMmKK2`,

S`Ƀ7mM;b+Q/2, R8eRkjd

RX EQ``X oBbX kX EQ``X oBbX

�m7;�#2 R UkRV � � � �
�m7;�#2 k UR3V � � � �
�m7;�#2 j URdV � � � �
�m7;�#2 9 UReV � � � �
�m7;�#2 8 URyV � � � �
�m7;�#2 e U3V � � � �
1M/bmKK2 UNyV � �

EH�mbm`MQi2 , � �
"QMmb , � �
1M/MQi2 , � �
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�m7;�#2 R, �MirQ`i#H�ii o2`bi M/MBb7`�;2M
6Ƀ` D2/2 6`�;2 Bbi ;2M�m 2BM2 �MirQ`i `B+?iB;X J�`FB2`2M aB2 /B2b2 2BM/2miB;X "2B aBM;H2@
*?QB+2 6`�;2M Ua*V Bbi ;2M�m 2BM2 �MirQ`i `B+?iB;- Bbi K2?` �Hb 2BM2 Q/2` F2BM2 �MirQ`i
K�`FB2`i ;B#i 2b LmHH SmMFi2X "2B FS`BK2 6`�;2M UFSV Bbi BM D2/2K 6�HH `B+?iB; Q/2` 7�Hb+?
xm K�`FB2`2MX .B2 pQHH2 SmMFix�?H ;B#i 2b /�#2B #2B 9 FQ``2Fi2M �mbb�;2M- #2B j FQ``2Fi2M
�mbb�;2M ;B#i 2b /B2 ?�H#2 SmMFix�?H mM/ #2B k Q/2` r2MB;2` LmHH SmMFi2X

RX � " * .
kX � " * .
jX � " * .
9X � " * .
8X � " * .
eX � " * .
dX � " * .
3X � " * .
NX � " * .

RyX � " * .
RRX � " * .
RkX � " * .
RjX � " * .
R9X � " * .
R8X � " * .
ReX � " * .
RdX � " * .
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o2`bi M/MBb7`�;2M
6Ƀ` D2/2 h2BH7`�;2 Bbi ;2M�m 2BM2 �MirQ`i `B+?iB;X J�`FB2`2M aB2 /B2b2 2BM/2miB; �m7 /2K
�MirQ`i#H�iiX "2B aBM;H2@*?QB+2 6`�;2M Ua*V Bbi ;2M�m 2BM2 �MirQ`i `B+?iB;- Bbi K2?` �Hb 2BM2
Q/2` F2BM2 �MirQ`i K�`FB2`i ;B#i 2b LmHH SmMFi2X "2B FS`BK2 6`�;2M UFSV Bbi BM D2/2K 6�HH
`B+?iB; Q/2` 7�Hb+? xm K�`FB2`2MX .B2 pQHH2 SmMFix�?H ;B#i 2b /�#2B #2B 9 FQ``2Fi2M �mbb�;2M-
#2B j FQ``2Fi2M �mbb�;2M ;B#i 2b /B2 ?�H#2 SmMFix�?H mM/ #2B k Q/2` r2MB;2` LmHH SmMFi2X

Uk SXV FS Ĝ q2H+?2 /2` 7QH;2M/2M �mbb�;2M xmK "2;`Bz 1H2Fi`QHvb2 biBKK2M\

RX 1b rB`/ 2BM2 2H2Fi`Bb+?2 aT�MMmM; �M 2BM2 6HɃbbB;F2Bi2M �M;2H2;i mM/ /B2 AQM2M
b�KK2HM bB+? xrBb+?2M /2M 1H2Fi`Q/2MX

U�V _B+?iB; U"V 6�Hb+?
kX JBi 1H2Fi`QHvb2 FƺMM2M J2i�HH2 �mb ;22B;M2i2M 6HɃbbB;F2Bi2M ;2rQMM2M r2`/2MX

U�V _B+?iB; U"V 6�Hb+?
jX .B2 J2M;2 /2b ;2rQMM2M J�i2`B�Hb Bbi T`QTQ`iBQM�H xm` 1H2Fi`Q/2M;`ƺbb2X

U�V _B+?iB; U"V 6�Hb+?
9X .B2 J2M;2 /2b ;2rQMM2M J�i2`B�Hb Bbi T`QTQ`iBQM�H xm` ai`QKbi `F2X

U�V _B+?iB; U"V 6�Hb+?

Uj SXV a* Ĝ 1BM EmT72`[m�/2` Ryy KK t R8y KK t ky KK bQHH y�R8 KK /B+F p2`MB+F2Hi r2`/2MX
"2`2+?M2M aB2 rB2 H�M;2 /�b o2`MB+F2HM /�m2`i- r2MM /2` ai`QK Ӿ � k � #2i` ;iX U.�i2M 7Ƀ`
LB+F2H, .B+?i2, ᅻ � 3�N ;

+Kj - �iQK;2rB+?i Ӷ֍ � �����- q2`iB;F2Bi ԩ � �- a+?K2HxTmMFi, R988 ੋ*-
bT2xX q `K2F�T�xBi i, 999 C

F; E mM/ 2H2Fi`Bb+?2 G2Bi7 ?B;F2Bi, ᅴ � RjN Ka
+K V

8X .�b o2`MB+F2HM /�m2`i,

U�V Rk�k ? U"V k9�9 ? U*V Rkk ? U.V k99 ?

R8eRkjd J* o2`bBQM A 9
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Uj SXV a* Ĝ :2;2#2M b2B2M xr2B ;2FQTT2Hi2 ai`QKb+?H2B72M BM 2BM2` 1#2M2 mM/ B?`2 6HɃbb2 ;2K bb
/2` 7QH;2M/2M �##BH/mM;X .B2 ai`QKb+?H2B72M b2B2M /�#2B �Hb rB/2`bi�M/bHQb �MxmM2?K2MX

Ԥφ
Ԙφ

ဈφφ ဈφϵ
Ԥϵ

Ԙϵ

ဈϵφ ဈϵϵ
eX q2H+?2b :H2B+?mM;bbvbi2K #2b+?`2B#i /B2 ;2;2#2M2 �MQ`/MmM;\

U�V Ԥφ � �ԁφφ /քȯ
/֏ � ԁφϵ /քɞ

/֏  Ԥϵ � ԁϵφ /քȯ
/֏  ԁϵϵ /քɞ

/֏
U"V Ԥφ � �ԁφφ /քȯ

/֏ � ԁφϵ /քɞ
/֏  Ԥϵ � �ԁϵφ /քȯ

/֏ � ԁϵϵ /քɞ
/֏

U*V Ԥφ � ԁφφ /քȯ
/֏  ԁφϵ /քɞ

/֏  Ԥϵ � �ԁϵφ /քȯ
/֏ � ԁϵϵ /քɞ

/֏
U.V Ԥφ � �ԁφφ /քȯ

/֏  ԁφϵ /քɞ
/֏  Ԥϵ � �ԁϵφ /քȯ

/֏  ԁϵϵ /քɞ
/֏
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Alle Flüsse rechtshändig mit dem

erzeugenden Strom verknüpft
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Uk SXV a* Ĝ :2;2#2M b2B2M xr2B J�i2`B�HB2M KBi mMi2`b+?B2/HB+?2M `2H�iBp2M S2`KBiBpBi i2M ᆃ`R
mM/ ᆃ`kX .2` ɂ#2`;�M; b2B H�/mM;b7`2B mM/ 2b ;2Hi2 ᆃ`R � ᆃ`kX

U�Vᆃ`R ᆃ`k

ӺφӺܙ ֏φ

Ӻ։φ
Ӻϵܙ

Ӻ։ϵ � Ӻ։φ Ӻ ֏ϵ�Ӻ
֏φ

ᅬᅫ
U#Vᆃ`R ᆃ`k

ӺφӺܙ ֏φ

Ӻ։φ
Ӻϵܙ

Ӻ։ϵ � Ӻ։φ Ӻ ֏ϵ�Ӻ
֏φᅬᅫ

U+V
ᆃ`R ᆃ`k

ӺφӺܙ ֏φ

Ӻ։φ
Ӻϵܙ

Ӻ։ϵ � Ӻ։φ Ӻ ֏ϵ�Ӻ
֏φ

ᅬ ᅫ
U/V

ᆃ`R ᆃ`k

ӺφӺܙ ֏φ Ӻ։φ
Ӻϵܙ

Ӻ։ϵ � Ӻ։φ Ӻ ֏ϵ�Ӻ
֏φ

ᅬ ᅫ

dX q2H+?2` 62H/p2`H�m7 Bbi FQ``2Fi ;2x2B+?M2i\

U�V U"V U*V U.V
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Uj SXV FS Ĝ :2;2#2M b2B2M /B2 7QH;2M/2M EQM/2Mb�iQ`M2ixr2`F2X "2i`�+?i2i rB`/ ?B2`#2B /B2
:2b�KiF�T�xBi i Ӹ�" xrBb+?2M /2M EH2KK2M � mM/ "X

U�V

"

�

Ӹ
Ӹ
Ӹ
Ӹ

U#V

"

�

դΚ

դϵ
դΚ

դϵ

U+V

"

�

�Ӹ
�Ӹ
դϵ

U/V

"

�

Ӹ
Ӹ

Ӹ
ӸӸ Ӹ

"2r2`i2M aB2 /B2 7QH;2M/2M �mbb�;2M,

3X .B2 L2ixr2`F2 U�V mM/ U+V r2Bb2M /B2 ;H2B+?2 :2b�KiF�T�xBi i Ӹ�" �m7

U�V _B+?iB; U"V 6�Hb+?

NX .B2 L2ixr2`F2 U+V mM/ U/V r2Bb2M /B2 ;H2B+?2 :2b�KiF�T�xBi i Ӹ�" �m7

U�V _B+?iB; U"V 6�Hb+?

RyX .B2 L2ixr2`F2 U�V mM/ U#V r2Bb2M /B2 ;H2B+?2 :2b�KiF�T�xBi i Ӹ�" �m7

U�V _B+?iB; U"V 6�Hb+?

RRX .B2 L2ixr2`F2 U#V mM/ U/V r2Bb2M /B2 ;H2B+?2 :2b�KiF�T�xBi i Ӹ�" �m7

U�V _B+?iB; U"V 6�Hb+?

Uk SXV a* Ĝ wr2B B/2MiBb+?2 mM/ B/2�H H2Bi2M/2 Em;2HM- 2BM2 KBi 2BM2` �M7�M;bH�/mM; �Ԡ mM/
/B2 �M/2`2 �M7�M;b mM;2H�/2M- r2`/2M BM EQMi�Fi ;2#`�+?iX

RkX qB2 ;`Qbb Bbi /B2 G�/mM; �Mb+?HB2bb2M/ �m7 D2/2` /2` #2B/2M Em;2HM\

U�V .B2 G�/mM;bp2`i2BHmM;  M/2`i bB+? MB+?iX
U"V .B2 Em;2H KBi /2` �M7�M;bH�/mM; �Ԡ #2? Hi /B2b2 G�/mM; mM/ /B2 �M/2`2

Em;2H ?�i /B2 G�/mM; ԠX
U*V "2B/2 #2bBix2M 2BM2 G�/mM; pQM ϵ
U.V .B2 Em;2H KBi /2` �M7�M;bH�/mM; �Ԡ ?�i /B2 G�/mM; ϵ mM/ /B2 �M/2`2 Em;2H

?�i /B2 G�/mM; ϵ X

R8eRkjd J* o2`bBQM A d
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Uj SXV a* Ĝ :2;2#2M b2B /�b 7QH;2M/2 .BQ/2MM2ixr2`F KBi /2M B/2�H2M .BQ/2M ӹφ mM/ ӹϵX 1b
;2Hi2 /�#2B � � Ԋ[ � Ӿ[ ੁ ԇX

Ӿ[

ӹϵ
ԇԊ[

ӹφ

RjX q2H+?2 .BQ/2UMV H2Bi2M\

U�V E2BM2 U"V Lm` ӹφ U*V Lm` ӹϵ U.V "2B/2

Uj SXV FS Ĝ q2H+?2 �mbb�;2M xmK _2HmFi�MxKQ/2HH bBM/ xmi`2z2M/,

R9X EmT72` ?�i BK o2`;H2B+? KBi 1Bb2M 2BM2M ?Q?2M K�;M2iBb+?2M qB/2`bi�M/X

U�V _B+?iB; U"V 6�Hb+?
R8X .2` K�;M2iBb+?2 qB/2`bi�M/ Bbi mK;2F2?`i T`QTQ`iBQM�H xm` S2`K2�#BHBi iX

U�V _B+?iB; U"V 6�Hb+?
ReX .�b _2HmFi�MxKQ/2HH ;BHi MB+?i 7Ƀ` h`�Mb7Q`K�iQ`2M KBi K2?` �Hb xr2B qBM/mM;b@

Fƺ`T2`MX

U�V _B+?iB; U"V 6�Hb+?
RdX .�b K�;M2iBb+?2 _2HmFi�MxKQ/2HH Bbi ;`mM/b ixHB+? p2`b+?B2/2M xmK 2H2Fi`Bb+?2M

ai`QKF`2BbX

U�V _B+?iB; U"V 6�Hb+?

R8eRkjd J* o2`bBQM A 3
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�m7;�#2 k, 1H2Fi`Bb+?2b 62H/ mK SmMFiH�/mM;2M
UR3 SXV :2;2#2M bBM/ /`2B ;H2B+?2- TQbBiBp2 SmMFiH�/mM;2M UԆφ � Ԇϵ � ԆϯV BK o�FmmKX .B2
�MQ`/MmM; /2` SmMFH�/mM;2M 2MibT`B+?i �##BH/mM; RX

ԧ

Ԩ
Ԇφ Ԇϵ

Ԇϯԑ
Ԑ

�

Ԑ

�##BH/mM; R, SmMFiH�/mM;2M BK o�FmmK

�V Uj SXV aFBxxB2`2M aB2 BM �##BH/mM; R /B2 2H2Fi`Bb+?2M 62H/HBMB2M UL�?@ mM/ 62`M72H/VX

R8eRkjd J* o2`bBQM A N
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#V Uk SXV w2B+?M2M aB2 BM �##BH/mM; R 2BM2 1`b�ixH�/mM; 2BM- r2H+?2 2BM B/2MiBb+?2b 62`M72H/
xm /2` ;2;2#2M2M �MQ`/MmM; ?�iX :2#2 aB2 /B2 G�/mM; /2` 1`b�ixH�/mM; BM �#? M;B;F2Bi
pQM Ԇφ �MX

R8eRkjd J* o2`bBQM A Ry

30ns



S`Q7X .`X *?`BbiB�M JX 6`�M+F

S`Ƀ7mM;
L2ixr2`F2 mM/ a+?�HimM;2M A

kkd@yyyR@yyG

+V UN SXV "2biBKK2M aB2 /B2 2H2Fi`Bb+?2 62H/bi `F2 Ӻܙ 2MiH�M; /2` t@�+?b2X :2#2M aB2 /B2 t@
mM/ v@EQKTQM2Mi2 �MX .B2 h2`K2 KɃbb2M MB+?i p2`2BM7�+?i r2`/2MX

R8eRkjd J* o2`bBQM A RR

1

a
Q EQI Eo 4hr2
D

a C
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3 Das ist hier leider nicht klar

verdeutlicht
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S`Q7X .`X *?`BbiB�M JX 6`�M+F

S`Ƀ7mM;
L2ixr2`F2 mM/ a+?�HimM;2M A

kkd@yyyR@yyG

/V U9 SXV "2biBKK2M bB2 /�b o2`? HiMBb �f#- bQ/�bb BK l`bT`mM; Uy-yV /B2 v@EQKTQM2Mi2
/2` 2H2Fi`Bb+?2M 62H/bi `F2 Ӻܙ p2`b+?rBM/2iX o2`r2M/2M bB2

Ӻ֔	Ԩ
 � Ԇ�ၡᆃЈ ঢ় Ԩ  Ԑ	Ԑϵ � 	Ԩ � Ԑ
ϵ
 ɘɞ � Ԩ  Ԑ	Ԑϵ � 	Ԩ � Ԑ
ϵ
 ɘɞ � ԑԑϯ  URV

R8eRkjd J* o2`bBQM A Rk
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Zen
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S`Q7X .`X *?`BbiB�M JX 6`�M+F

S`Ƀ7mM;
L2ixr2`F2 mM/ a+?�HimM;2M A

kkd@yyyR@yyG

�m7;�#2 j, >�H#Fm;2H7ƺ`KB;2`- ;2b+?B+?i2i2` qB/2`bi�M/
URd SXV wrBb+?2M xr2B FQMx2Mi`Bb+? �M;2Q`/M2i2M- B/2�H H2Bi2M/2M ?�H#Fm;2H7ƺ`KB;2M 1H2Fi`Q@
/2M Uᅴ ݂ �V #2}M/2M bB+? xr2B BM bB+? ?QKQ;2M2 a+?B+?i2M KBi J�i2`B�H mMi2`b+?B2/HB+?2`
G2Bi7 ?B;F2Bi Uᅴφ mM/ ᅴϵVX .B2 �MQ`/MmM; b2B /�#2B ;2K bb �##BH/mM; k pQK ai`QK Ӿ /m`+?@
~Qbb2MX ԡφ ԡϵ ԡϯ ԡΚᅴφ ᅴϵ

ӿφܙ ӿϵܙ

Ӿ

Ӿ
�##BH/mM; k, >�H#Fm;2H7ƺ`KB;2 1H2Fi`Q/2M KBi ;2b+?B+?i2i2K qB/2`bi�M/

�V Ud SXV "2`2+?M2M mM/ aFBxxB2`2M aB2 UBM �##BH/mM; kV /B2 ai`QK/B+?i2M ӿφܙ mM/ ӿϵܙ BM
#2B/2M a+?B+?i2MX aFBxxB2`2M aB2 xmb ixHB+? BM �##BH/mM; j /2M o2`H�m7 /2` ai`QK/B+?i2
�Hb 6mMFiBQM /2b _�/Bmb mM/ ;2#2M aB2 /B2 ai`QK/B+?i2M #2B ԡφ ԡϵ mM/ ԡϯ BM /2` h�#2HH2
�MX

R8eRkjd J* o2`bBQM A Rj

b
J ist stetig und
lässt sich überall
durch berechnen

I JdÄ IH ei DA g
Jh Ecleary

7 beliebige Kühlfläche
Oberfläche Halbkugel bei fixem r

Integral nicht von
abhängig

können Ihr herausnehmen

ICH zu ICH ZETTEL



J tritt senkrecht aus perfekt leitenden Bereich heraus

J verläuft nur normal zur Grenzfläche

D In und da Ins Ins 72
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S`Q7X .`X *?`BbiB�M JX 6`�M+F

S`Ƀ7mM;
L2ixr2`F2 mM/ a+?�HimM;2M A

kkd@yyyR@yyG

ԡφ ԡϵ ԡϯ

] 
ԡ	ӿܙ]K�t

_�/Bmb ԡ

] 
ԡ	ӿܙ]
_�/Bmb ai`QK/B+?i2 ] 
ԡ	ӿܙ]ԡφԡϵԡϯ

�##BH/mM; j, ai`QK/B+?i2 �Hb 6mMFiBQM /2b _�/Bmb

#V Ud SXV q2H+?2 aT�MMmM;2M Ԋφϵ- Ԋϵϯ mM/ ԊϯΚ 7�HH2M D2r2BHb Ƀ#2` /2M a+?B+?i2M �#\

+V Uj SXV "2biBKK2M bB2 /�b o2`? HiMBb ᅴφ�ᅴϵ- bQ/�bb /2` aT�MMmM;b�#7�HH Ƀ#2` #2B/2 a+?B+?@

R8eRkjd J* o2`bBQM A R9

1JGImax Ikarin
I zh
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S`Q7X .`X *?`BbiB�M JX 6`�M+F

S`Ƀ7mM;
L2ixr2`F2 mM/ a+?�HimM;2M A

kkd@yyyR@yyG

i2M ;H2B+?;`Qbb BbiX

R8eRkjd J* o2`bBQM A R8

E E E IEEE
434 0 Potentialunterschiede gleichen sich

in perfekt leitenden Bereichen sofort

aus
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S`Q7X .`X *?`BbiB�M JX 6`�M+F

S`Ƀ7mM;
L2ixr2`F2 mM/ a+?�HimM;2M A

kkd@yyyR@yyG

�m7;�#2 9, L2ixr2`F�M�Hvb2
URe SXV 1BM i`�;#�`2b J2bb;2` i- 2`b�ixr2Bb2 /�`;2bi2HHi /m`+? /2M qB/2`bi�M/ ԇG � k8y⌦-
rB`/ /m`+? /B2 bFBxxB2`i2 aT�MMmM;bp2`bQ`;mM; ;2bT2BbiX aB2 #2bi2?i �mb 2BM2K L2ix;2` i UZm2H@
H2MbT�MMmM; Ԋ[R � d�8 o- AMM2MrB/2`bi�M/ ԇBR � 8⌦V bQrB2 �mb 2BM2K T�`�HH2H;2b+?�Hi2i2K
�FFmKmH�iQ` UZm2HH2MbT�MMmM; Ԋ[k � 8�e o- AMM2MrB/2`bi�M/ ԇBk � ky⌦VX
1b ;B#i /`2B "2i`B2#b�`i2M,

G�/2#2i`B2#, aR ;2b+?HQbb2M- ak ;2ƺzM2i- /�b L2ix;2` i H /i /2M �FFmX

�FFm, aR Bbi ;2ƺzM2i- ak ;2b+?HQbb2M- /2` �FFm bT2Bbi /2M o2`#`�m+?2`X

Smz2`#2i`B2#, #2B/2 a+?�Hi2` aR mM/ ak bBM/ ;2b+?HQbb2M- /�b L2ix;2` i bT2Bbi /2M o2`#`�m+?2`
mM/ H /i /2M �FFmX

Ԋ[R

ԇBR

aR

ԇBk

Ԋ[k

� ak

ԇG

"

Ԋ�

�##BH/mM; 9, L2ixr2`F �mb xr2B aT�MMmM;b[m2HH2M

�V Uj SXV JBi r2H+?2` ai`QKbi `F2 ӾG rB`/ /2` �FFm BK G�/2#2i`B2# ;2H�/2M\ w2B+?M2M aB2
/B2 p2`2BM7�+?i2 a+?�HimM;X

#V U9 SXV qB2 ?Q+? Bbi BK �FFm#2i`B2# /2` ai`QK Ӿ� /m`+? /2M o2`#`�m+?2` mM/ r2H+?2
EH2KK2MbT�MMmM; Ԋ� bi2HHi bB+? 2BM\ w2B+?M2M aB2 /B2 /�xm;2?ƺ`B;2 p2`2BM7�+?2 a+?�H@

R8eRkjd J* o2`bBQM A Re

IL
1 Ugh
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S`Q7X .`X *?`BbiB�M JX 6`�M+F

S`Ƀ7mM;
L2ixr2`F2 mM/ a+?�HimM;2M A

kkd@yyyR@yyG

imM;X

+V U8 SXV .B2 ;2b�Ki2 aT�MMmM;bp2`bQ`;mM; bQHH BK Smz2`#2i`B2# /m`+? 2BM aT�MMmMb[m2HH2M@
1`b�ixb+?�Hi#BH/ /�`;2bi2HHi r2`/2MX 1`KBii2HM aB2 /B2 1`b�ix[m2HH2MbT�MMmM; Ԋ[y mM/
/2M 1`b�ixBMM2MrB/2`bi�M/ ԇBy 2BM2`  [mBp�H2Mi2M aT�MMmM;b[m2HH2X w2B+?M2M aB2 /B2
a+?�HimM; KBi 1`b�ixbT�MMmM;b[m2HH2X

/V Uk SXV qB2 ?Q+? Bbi /2` o2`#`�m+?2`bi`QK Ӿ� BK Smz2`#2i`B2# mM/ r2H+?2 EH2KK2MbT�M@
MmM; Ԋ� bi2HHi bB+? 2BM\

R8eRkjd J* o2`bBQM A Rd

Iu
WE 20,7mA

1 Riz Rieth

und
ÄH na ugin.EE Hsv



Antwort für c
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A
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B
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A
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S`Q7X .`X *?`BbiB�M JX 6`�M+F

S`Ƀ7mM;
L2ixr2`F2 mM/ a+?�HimM;2M A

kkd@yyyR@yyG

2V Uk SXV JBi r2H+?2` ai`QKbi `F2 ӾG rB`/ /2` �FFm BK Smz2`#2i`B2# ;2H�/2M\

R8eRkjd J* o2`bBQM A R3

ü
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S`Q7X .`X *?`BbiB�M JX 6`�M+F

S`Ƀ7mM;
L2ixr2`F2 mM/ a+?�HimM;2M A

kkd@yyyR@yyG

�m7;�#2 8, E`�7i BK BM?QKQ;2M2M J�;M2i72H/
URy SXV .B2 6H +?2 2BM2` _2+?i2+FH2Bi2`b+?H2B72 rB`/ b2MF`2+?i pQM 2BM2K BM?QKQ;2M2M J�;M2i@
72H/ /m`+?b2ixi U�##BH/mM; 8VX .�b J�;M2i72H/ b2B BM t@ mM/ x@_B+?imM; FQMbi�Mi mM/ M2?K2
BM TQbBiBp2` v@_B+?imM; xmX ӷܙ � ӷx	ԧ Ԩ
 � ӷЈԨЈ ੁ Ԩ UkV

rQ#2B ӷЈ � y h mM/ ԨЈ � y KX .B2 G2Bi2`b+?H2B72 rB`/ pQK ai`QK Ӿ /m`+?~Qbb2M mM/ HB2;i BM
/2` TQbBiBp2M tv@1#2M2 Uԧ ଯ �- Ԩ ଯ �-ԩ � �V KBi 2BM2` 1+F2 BK EQQ`/BM�i2Mm`bT`mM;X

Ӿ#
�

"v

t
x

�##BH/mM; 8, _2+?i2+FH2Bi2`b+?H2B72 BK J�;M2i72H/

�V Uj SXV w2B+?M2M bB2 /B2 E` 7i2 2BM- r2H+?2 �m7 /B2 _2+?i2+FH2Bi2`b+?H2B72 rB`F2MX �+?i2M
bB2 ?B2`#2B �m7 _B+?imM; mM/ �KTHBim/2X AM r2H+?2 _B+?imM; rɃ`/2 bB+? /B2 G2Bi2`b+?H2B72
#2r2;2M\

R8eRkjd J* o2`bBQM A RN

T T T T

a

B F

ob
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a

Kräfte in Richtung gleichen sich aus

Leiterschleife würde sich nach oben

bewegen



S`Q7X .`X *?`BbiB�M JX 6`�M+F

S`Ƀ7mM;
L2ixr2`F2 mM/ a+?�HimM;2M A

kkd@yyyR@yyG

#V U8 SXV "2`2+?M2M aB2 MmM /B2 p2`b+?B2/2M2M h2BHF` 7i2 mM/ ;2#2M aB2 /B2b2 p2FiQ`B2HH �MX

+V Uk SXV qB2 ;`Qbb Bbi /B2 `2bmHiB2`2M/2 E`�7i �m7 /B2 _2+?i2+FH2Bi2`b+?H2B72\

R8eRkjd J* o2`bBQM A ky
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S`Q7X .`X *?`BbiB�M JX 6`�M+F

S`Ƀ7mM;
L2ixr2`F2 mM/ a+?�HimM;2M A

kkd@yyyR@yyG

�m7;�#2 e, AM/mFiBQM
U3 SXV 1BM2 `2+?i2+FB; ;2rB+F2Hi2 aTmH2 KBi /2` "`2Bi2 ԑ � k8 KK mM/ /2` qBM/mM;bx�?H ԃ ���� rB`/ KBi /2` FQMbi�Mi2M :2b+?rBM/B;F2Bi ԥ � R K

b /m`+? 2BM ?QKQ;2M2b J�;M2i72H/ #2r2;iX
q2MM bB+? /B2 aTmH2 pQHHbi M/B; BK J�;M2i72H/ #2}M/2i- rB`/ bB2 pQK 6Hmbb ဈK�t � y�ek8 Kq#
/m`+?b2ixiX q2H+?2 aT�MMmM; rB`/ BK x2BiHB+?2M o2`H�m7 BM /2` aTmH2 BM/mxB2`i\ ai2HH2M bB2 /2M
x2BiHB+?2M o2`H�m7 /2` aT�MMmM; mM/ /2b 6Hmbb2b ;`�}b+? BM �##BH/mM; d /�`X

L

a

9y KK

ӷԑܙ � k8 KK

�##BH/mM; e, aTmH2 xmK w2BiTmMFi ԣЈ � y b

R8eRkjd J* o2`bBQM A kR

L

Alle Phasen unterteilen

O t 6n 25ms Einführen in das Magnetfeld

EA Ömer

uff off Emax 25mV

ts t tu 40ms Wandern durch Magnetfeld

41 Imax u Al 4 OV



S`Q7X .`X *?`BbiB�M JX 6`�M+F

S`Ƀ7mM;
L2ixr2`F2 mM/ a+?�HimM;2M A

kkd@yyyR@yyG

R8eRkjd J* o2`bBQM A kk

tz tat tz t 65ms Herausführen aus Magnetfeld

CH Imax n II
nett 4 freue g

9M 25mV

t 83 Ausserhalb des Magnetfeldes

ICH O nett o



S`Q7X .`X *?`BbiB�M JX 6`�M+F

S`Ƀ7mM;
L2ixr2`F2 mM/ a+?�HimM;2M A

kkd@yyyR@yyG

�##BH/mM; d, w2B+?2M~ +?2 7Ƀ` /2M x2BiHB+?2M o2`H�m7 /2` aT�MMmM; mM/ /2b 6Hmbb2b

R8eRkjd J* o2`bBQM A R

4Gt
MT 1

23
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