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1 Ïðîïðîöèîíàëíî ðåãóëàòîð

Figure 1: Àíàëèçèðàíà ñõåìà
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2 Ïðîïðîöèîíàëíî-èíòåãðàëåí ðåãóëàòîð

2.1 Ïðåäàâàòåëíà ôóíêöèÿ

Ñòúïêèòå çà ïîëó÷àâàíå íà ïðåäàâàòåëíà ôóíêöèÿ ñà:

� Ïðåîáðàçóâàìå ñõåìàòà ÷ðåç Ëàïëàñ,ò.å C →L ZC = 1
pC ,L→

L ZL = pL
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Figure 2: Àíàëèçèðàíà ñõåìà

� Îïðîñòÿâàì ïîëó÷åíàòà âåðèãà ÷ðåç ïðèëàãàíå íà ïðàâèëà çà ïîñëåäîâàòåëíî
è ïàðàëåëíî ñâúðçâàíå íà ñúïðîòèâëåíèÿ

� Íàìèðà ñå ïðåäàâàòåëíàòà ôóíêöèÿ W = Uo(p)
Ui(p)

Çà ñõåìàòà
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= −

(
1
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+
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Âúâåæäàìå êîåôèöèåíòè Kp = R+7
R8

,Ti = C1R8 [s]

W =
Uo (p)

Ui (p)
= −

(
1

pTi
+Kp

)
(5)

2.2 Äèôåðåíöèàëíî óðàâíåíèå

Çà íàìèðàíåòî íà äèôåðåíöèàëíîòî óðàâíåíèå

� Ïðåîáðàçóâàì ïðåäàâàòåëíàòà ôóíêöèÿ âúâ âèäà Uo (p) = f (p)Ui (p)

� Ïðèëàãà ñå îáðàòíî Ëàïëàñîâî ïðåîáðàçóâàíå px (p)→L−1 dx(t)
dt , x(p)

p →L−1∫
xdt

Uo (p) = −
(

1

pTi
Ui (p) +KpUi (p)

)
(6)

Ñëåä îáðàòíî ïðåîáðàçóâàíå ñå ïîëó÷àâà:

Uo (t) = −
(∫

1

Ti
Ui (t) dt+KpUi (t)

)
= −

(
1

Ti

∫
Ui (t) dt+KpUi (t)

)
(7)
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3 Ïðîïðîöèîíàëíî-èíòåãðàëíî-äèôåðåíöèàëåí

ðåãóëàòîð

Figure 3: Àíàëèçèðàíà ñõåìà

3.1 Ïðåäàâàòåëíà ôóíêöèÿ
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=
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1
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= −
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1
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Âúâåæäàìå êîåôèöèåíòè Ti = C2R10 [s],Td = C3R9 [s],Kp = C2R9+C3R10

C2R10

W = −
(

1

pTi
+Kp + pTd

)
(12)

3.2 Äèôåðåíöèàëíî óðàâíåíèå

Uo (p) = −
(

1

pTi
Ui (p) +KpUi (p) + pTdUi (p)

)
→L−1

Uo (t) = −
(

1

Ti

∫
Ui (t) dt+KpUi (t) + Td

dUi (t)

dt

)
(13)
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