
Lqvwlwxw i u Uhjhoxqjvwhfkqln/ Whfkqlvfkh Xqlyhuvlwçw Jud}

Vfkuliwolfkh Su ixqj dxv Ph 0 xqg Uhjhoxqjvwhfkqln 4 dp 5314414<<;

Qdph=

Yruqdph+q,=

Nhqq 0 x1 Pdwu1Qu1=

Dxijdeh 4 5 6 7 8 P
huuhlfkeduh Snwh1 9 7 7 7 9 57
huuhlfkwh Sxqnwh

41 Yrujhjhehq vhl irojhqghu Uhjhonuhlv plw ghu I kuxqjvjuù h o/ ghu Vwùujuù h _ xqg ghu
Dxvjdqjvjuù h +1
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Huplwwhoq Vlh gd}x

� glh I kuxqjvvsuxqjdqwzruw/ g1k1 glh Dqwzruw +E|� i u ghq Idoo oE|� ' jE|� xqg
_E|� ' f/

� glh hlqjhvfkzxqjhqh Dqwzruw +E|� i u ghq Idoo _E|� ' 2 ULt | xqg oE|� ' f1

51 Zlh odxwhw gdv pdwkhpdwlvfkh Prghoo hlqhv lghdohq SLG 0 Uhjohuv +plw ghu Hlqjdqjv0
juù h � xqg ghu Dxvjdqjvjuù h +, lp ]hlwehuhlfk xqg lp Elogehuhlfk +ßehuwudjxqjv0
ixqnwlrq,B Zduxp ndqq hlq lghdohv SLG 0 Yhukdowhq qlfkw jhuçwhwhfkqlvfk uhdolvlhuw
zhughqB +Ehju qghq Vlh Lkuh Dqwzruw1, Zlh odxwhw glh ßehuwudjxqjvixqnwlrq hlqhu
uhdolvlhueduhq Qçkhuxqj ghv SLG 0 YhukdowhqvB



61 Ehwudfkwhq Vlh gdv irojhqgh phfkdqlvfkh V|vwhp plw ghq ehlghq Pdvvhq 6� xqg 62/
glh vlfk uhlexqjviuhl krul}rqwdo ehzhjhq nùqqhq1

u m1 m
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c2
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d

x y

Yrq ghq ehlghq Ihghuq zlug dqjhqrpphq/ gd hlq olqhduhu ]xvdpphqkdqj }zlvfkhq
ghu Ihghunudiw xqg ghu Oçqjhqçqghuxqj +Ihghunrqvwdqwhq S� xqg S2, ehvwhkw1 Glh Nudiw
ghv Gçpsihuv vhl sursruwlrqdo ghu Jhvfkzlqgljnhlw +Gçpsixqjvnrqvwdqwh _,1 Plw %
xqg + zhughq glh Dev}lvvhqnrruglqdwhq ghu Pdvvhqvfkzhusxqnwh eh}hlfkqhw/ zrehl
glhvh yrp Uxkh}xvwdqg ghv V|vwhpv +ehl hqwvsdqqwhq Ihghuq, jhphvvhq zhughq1 Dov
Hlqjdqjvjuù h zlunw hlqh Nudiw �E|� dxi glh Pdvvh 6�1

� Huplwwhoq Vlh gdv }xjhkùuljh pdwkhpdwlvfkh Prghoo lp ]hlwehuhlfk1

71 Jhjhehq vhl irojhqgh Rshudwlrqvyhuvwçunhuvfkdowxqj1

C
u y

R
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Glh Gl�huhqwldojohlfkxqj }xu Ehvfkuhlexqj ghv ßehuwudjxqjvyhukdowhqv }zlvfkhq ghu
Hlqjdqjvvsdqqxqj �E|� xqg ghu Dxvjdqjvvsdqqxqj +E|� odxwhw=

-�� �+ n + ' �-f� ��

� Ehuhfkqhq Vlh glh }xjhkùuljh ßehuwudjxqjvixqnwlrq

+Er�

�Er�
' CEr��

� ]hlfkqhq Vlh glh Iuhtxhq}jdqjvruwvnxuyh CE�/�/ zrehl irojhqgh Zhuwh i u glh
Edxhohphqwh jhjhehq vlqg=
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81 Yrq hlqhp ßehuwudjxqjvv|vwhp plw ghu Hlqjdqjvjuù h � xqg ghu Dxvjdqjvjuù h + vhl
hlq qlfkwolqhduhv pdwkhpdwlvfkhv Prghoo jhjhehq=

�5 ' +2 � + � 25

�+ ' 5 � �

� Ehvwlpphq Vlh glh pùjolfkhq Johlfkjhzlfkwv}xvwçqgh +g1k1 Zhuwh +- xqg 5-,
glhvhv V|vwhpv i u ghq Idoo

�E|� ' �- ' � ' frqvw1

� Olqhdulvlhuhq Vlh gdv pdwkhpdwlvfkh Prghoo i u nohlqh Dezhlfkxqjhq ghu Juù hq
�/ + xqg 5 yrq ghq Zhuwhq lq ghq Johlfkjhzlfkwv}xvwçqghq1

Nruuhvsrqghq} }xu Odsodfh 0 Wudqvirupdwlrq=
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Lqvwlwxw i u Uhjhoxqjvwhfkqln/ Whfkqlvfkh Xqlyhuvlwçw Jud}

Vfkuliwolfkh Su ixqj dxv Ph 0 xqg Uhjhoxqjvwhfkqln 4 dp 581614<<<

Qdph=

Yruqdph+q,=

Nhqq 0 x1 Pdwu1Qu1=

Dxijdeh 4 5 6 7 8 P
huuhlfkeduh Snwh1 7 7 7 5 7 4;
huuhlfkwh Sxqnwh

41 Glh Prghooelogxqj i u hlq ßehuwudjxqjvv|vwhp plw ghu Hlqjdqjvjuù h � xqg ghu Dxv0
jdqjvjuù h + kdw irojhqgh Eh}lhkxqjhq hujhehq + % xqg � vlqg lqqhuh Juù hq ghv
V|vwhpv,=

�% ' �
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Huplwwhoq Vlh gd}x

� gdv Vwuxnwxuelog ghv pdwkhpdwlvfkhq Prghoov xqwhu Yhuzhqgxqj ghu jhqrupwhq
V|peroh i u Lqwhjulhuhu/ Vxpplhuhu/ Pxowlsolndwlrq plw hlqhu Nrqvwdqwhq xvz1

� glh ßehuwudjxqjvixqnwlrq ghv V|vwhpv g1k1 CEr� ' 7+Er�*7�Er��

51 Yrujhjhehq vhl irojhqghu Uhjhonuhlv1

.Kp

P-Regler Strecke

s(s + 3)
4r e u y

� Ehvwlpphq Vlh ghq Zhuw gR ghv Uhjohuv vr/ gd glh I kuxqjv ehuwudjxqjvixqn0
wlrq A Er� ghv jhvfkorvvhqhq Uhjhonuhlvhv g1k1 A Er� ' 7+Er�*7oEr� mh hlqh Srovwhooh
ehl r ' �� xqg r ' �2 ehvlw}w1

� Ehuhfkqhq Vlh i u ghq rehq ehvwlppwhq Zhuw yrq gR glh Vsuxqjdqwzruw ghv
jhvfkorvvhqhq Uhjhonuhlvhv +g1k1 +E|� i u oE|� ' jE|� ,1



61 Yrq hlqhu ßehuwudjxqjvixqnwlrq CEr� vhl glh Sro0Qxoovwhoohqyhuwhloxqj jhjhehq1

Re

Im

1

Polstelle

Nullstelle

1-

Ghu Yhuvwçunxqjvidnwru yrq CEr� vhl gxufk T ' 2 ihvwjhohjw1

� ]hlfkqhq Vlh glh }xjhkùuljh Iuhtxhq}jdqjvruwvnxuyh CE�/� i u f � / 	 41

� I u zhofkhq Zhuw yrq / jlow=

@hUCE�/� ' �Z

2

71 Zlh odxwhw glh ßehuwudjxqjvixqnwlrq hlqhv Odj 0 JolhghvB

81 Ehwudfkwhq Vlh irojhqghv phfkdqlvfkhv V|vwhp plw ghu Pdvvh 61

u m
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d

y

Yrq ghu Ihghu zlug dqjhqrpphq/ gd hlq olqhduhu ]xvdpphqkdqj }zlvfkhq ghu Ih0
ghunudiw xqg ghu Oçqjhqçqghuxqj ehvwhkw +Ihghunrqvwdqwh S,/ glh Nudiw ghv Gçpsihuv
vhl sursruwlrqdo }xu Jhvfkzlqgljnhlw +Gçpsixqjvnrqvwdqwh _,1 Plw + zlug glh Dev}lv0
vhqnrruglqdwh ghv Pdvvhqvfkzhusxqnwv eh}hlfkqhw/ zrehl glhvh yrp Uxkh}xvwdqg ghv
V|vwhpv +ehl hqwvsdqqwhu Ihghu, jhphvvhq zlug1 Dov Hlqjdqjvjuù h zlunw hlqh Nudiw
�E|� dxi glh Pdvvh 61

� Idvvhq Vlh glhvhv phfkdqlvfkh V|vwhp dov hlq ßehuwudjxqjvv|vwhp plw ghu Hlq0
jdqjvjuù h � xqg ghu Dxvjdqjvjuù h + dxi xqg ehuhfkqhq Vlh glh }xjhkùuljh
ßehuwudjxqjvixqnwlrq CEr� ' 7+Er�*7�Er�1

� I u zhofkh Nuhlviuhtxhq} / : f ghu kduprqlvfkhq Hlqjdqjvixqnwlrq �E|� '
t�?/| lvw glh Dpsolwxgh ghu Dxvjdqjvixqnwlrq lp hlqjhvfkzxqjhqhq ]xvwdqg dp
juù whqB

Nruuhvsrqghq} }xu Odsodfh 0 Wudqvirupdwlrq=
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