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1 Öåëè ðàáîòû

1. Ýêñïåðèìåíòàëüíîå èññëåäîâàíèå ïåðåõîäíûõ ïðîöåññîâ â ëèíåéíûõ öåïÿõ ñ ñîñðåäîòî÷åí-

íûìè ïàðàìåòðàìè êîììóòàöèè èñòî÷íèêà íàïðÿæåíèÿ. Îïðåäåëåíèå âëèÿíèÿ îòäåëüíûõ ïà-

ðàìåòðîâ íà õàðàêòåð ïåðåõîäíîãî ïðîöåññà.

2. Âûáîð ïàðàìåòðîâ è ýêñïåðèìåíòàëüíîå èññëåäîâàíèå äèôôåðåíöèðóþùèõ è èíòåãðèðóþ-

ùèõ öåïåé.

2 Äîìàøíåå çàäàíèå

� âàðèàíòà
Èñõîäíûå äàííûå Îïðåäåëÿåìûå âåëè÷èíû

𝑅1, Îì 𝐶, ìêÔ 𝑅𝐿, Îì 𝐿, Ãí A B C C

1 100 0,25 100 0,14 𝑖𝐿(𝑡) 𝑈𝑐(𝑡) 𝜏 𝑇𝑐 = 2𝜋
𝜔𝑐

Òàáëèöà 2.1: Äàííûå äëÿ ðàñ÷åòà

Ðèñóíîê 2.1. Èñõîäíàÿ ñõåìà Ðèñóíîê 2.2. Ñõåìà ñîïðîòèâëåíèé

Ïðîèçâåäåì ðàñ÷åò ïåðåõîäíûõ ïðîöåññîâ â öåïè, ïîêàçàííîé íà ðèñ. 2.1 êëàññè÷åñêèì ìåòîäîì

ñ ó÷åòîì äàííûõ òàáë. 2.1.

1. Íåçàâèñèìûå íà÷àëüíûå óñëîâèÿ

𝑖𝐿(−0) = 𝑖𝐿(+0) = 0 A

𝑢𝐶(−0) = 𝑢𝐶(+0) = 10 B

2. Óñòàíîâèâøèéñÿ ðåæèì

𝑖𝐿ó
(𝑡) = 0 À

𝑢𝐶ó
(𝑡) = 𝐸 = 10 Â

3. Ïîèñê êîðíåé õàðàêòåðèñòè÷åñêîãî óðàâíåíèÿ (ðèñ. 2.2)

𝑅1 +𝑅𝐿 + 𝑝𝐿+
1

𝑝𝐶
= 0

0, 14𝑝2 + 200𝑝+ 4 · 106 = 0

𝑝1,2 = −1428, 6 ± 7423, 08𝑖
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4. Èñêîìûå âûðàæåíèÿ èìåþò âèä⎧⎪⎪⎪⎪⎪⎪⎨⎪⎪⎪⎪⎪⎪⎩

𝑖𝐿(𝑡) = 𝐴𝑒−1428,6𝑡 sin(7423, 08𝑡+ 𝜙)

𝑢𝐶(𝑡) = 𝐸 +𝐵𝑒−1428,6𝑡 sin(7423, 08𝑡+ 𝜓)

𝑑𝑖𝐿
𝑑𝑡

= −1428, 6𝐴𝑒−1428,6𝑡 sin(7423, 08𝑡+ 𝜙) + 7423, 08𝐴𝑒−1428,6𝑡 cos(7428, 08𝑡+ 𝜙)

𝑑𝑢𝐶
𝑑𝑡

= −1428, 6𝐵𝑒−1428,6𝑡 sin(7423, 08𝑡+ 𝜓) + 7423, 08𝐵𝑒−1428,6𝑡 cos(7428, 08𝑡+ 𝜓)

⎧⎪⎪⎪⎪⎪⎪⎨⎪⎪⎪⎪⎪⎪⎩

𝑖𝐿(0+) = 𝐴 sin(𝜙) = 0

𝑢𝐶(0+) = 10 +𝐵 sin(𝜓) = 0

𝑑𝑖𝐿(0+)

𝑑𝑡
= −1428, 6𝐴 sin(𝜙) + 7423, 08𝐴 cos(𝜙)

𝑑𝑢𝐶(0+)

𝑑𝑡
= −1428, 6𝐵 sin(𝜓) + 7423, 08𝐵 cos(𝜓)

⇒

⎧⎪⎪⎪⎨⎪⎪⎪⎩
𝐴 = 0, 01

𝐵 = 10, 19

𝜙 = 0

𝜓 = −79, 1

{︃
𝑖𝐿(𝑡) = 0, 01𝑒−1428,6𝑡 sin(7423, 08𝑡)

𝑢𝐶(𝑡) = 10 + 10, 19𝑒−1428,6𝑡 sin(7423, 08𝑡− 79, 1∘)

𝜏 =

⃒⃒⃒⃒
1

𝛿

⃒⃒⃒⃒
=

1

1428, 6
= 7 · 10−4 (c)

∆ = 𝑒|𝛿|𝑇𝑐 = 3, 35

𝑇𝑐 =
2𝜋

𝜔𝑐

=
6, 28

7423
= 8, 5 · 10−4 (c)

𝜃 = |𝛿|𝑇𝑐 = 1, 214

Ðèñóíîê 2.3 Ðèñóíîê 2.4
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3 Õîä ðàáîòû

1. Ïðîèçâåäåì ñáîðêó ñõåìû, êàê ïîêàçàíî íà ðèñ. 2.1

2. Ñõåìà çàâèñèìîñòè 𝑈𝑅(𝑡), 𝐼𝑅(𝑡) 3. Ñõåìà çàâèñèìîñòè 𝑈𝐶(𝑡)

𝑎1 = 16 ìì, 𝑎2 = 7 ìì.

4. Óñòàíîâèì âëèÿíèå âåëè÷èí R, C íà õàðàêòåð ïðîòåêàíèÿ ïåðåõîäíîãî ïðîöåññà

Ïðè óâåëè÷åíèè åìêîñòè êîíäåíñàòîðà óìåíüøàåòñÿ àìïëèòóäà ïåðåõîäíîãî ïðîöåññà; èçìå-

íåíèå ñîïðîòèâëåíèÿ ïðèâîäèò ê èçìåíåíèþ ôîðìû ñèãíàëà.

5. Èññëåäóåì äèôôåðåíöèðóþùóþ öåïü

𝐶 = 0, 5 ìêÔ

𝑇 = 36 ìñ

𝜏 = 5
3
ìñ

𝜔 = 2𝜋𝑓 = 314 (Ãö)

𝑅 =
1

11𝜔𝐶
= 579 (Îì)

𝜏 = 6 ìñ

6. Èññëåäóåì èíòåãðèðóþùóþ öåïü

𝐶 =
10

𝜔𝑅
= 5, 5 · 10−6 Ô

𝑅 = 5800 Îì

𝐶 = 0, 5 · 10−6 Ô

𝑅 = 5800 Îì

𝐶 = 5 · 10−6 Ô

𝑅 = 5800 Îì

𝜏 = 5 ìñ
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4 Âûâîä

Â õîäå ëàáîðàòîðíîé ðàáîòû:

∙ Ýêñïåðèìåíòàëüíî èññëåäîâàíû ïåðåõîäíûå ïðîöåññû â ëèíåéíûõ öåïÿõ ñ ñîñðåäîòî÷åííûìè

ïàðàìåòðàìè êîììóòàöèè èñòî÷íèêà íàïðÿæåíèÿ.

∙ Îïðåäåëåíî âëèÿíèå îòäåëüíûõ ïàðàìåòðîâ íà õàðàêòåð ïåðåõîäíîãî ïðîöåññà.

∙ Áûë îñóùåñòâëåí âûáîð ïàðàìåòðîâ è ýêñïåðèìåíòàëüíîå èññëåäîâàíèå äèôôåðåíöèðóþùèõ

è èíòåãðèðóþùèõ öåïåé.
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