
1. Ïîñòðîèòü óðàâíåíèÿ äëÿ ôóíêöèé ÷óâñòâèòåëüíîñòè ñëó÷àéíîãî âåêòîðíîãî ïðî-

öåññà {x1, x2}T , óäîâëåòâîðÿþùåãî ñèñòåìå ÑÄÓ

ẋ1(t) = x2(t), ẋ2(t) = −2α [x2
1(t)− β2]x2(t)− ω2 x1(t) + γ x1(t) ξ(t),

{x1(0), x2(0)} ∼ p0(·, ·),

ê èçìåíåíèþ âåêòîðà äåòåðìèíèðîâàííûõ ïàðàìåòðîâ v⃗ = {α, β, γ, ω}T .
2. Â ÑÄÓ

ẋ1(t) =
B − C

A
x2(t)x3(t) + a11x1(t) + a12x2(t) + a13x3(t) + g1 x1(t) ξ1(t),

ẋ2(t) =
C − A

B
x3(t)x1(t) + a21x1(t) + a22x2(t) + a23x3(t) + g2 x2(t) ξ2(t),

ẋ3(t) =
A−B

C
x1(t)x2(t) + a31x1(t) + a32x2(t) + a33x3(t) + g3 x3(t) ξ3(t),

ãäå A, B, C, aij, gi � ïîñòîÿííûå, ξi(t) � íåçàâèñèìûå áåëûå øóìû ñ åäèíè÷íûìè èíòåí-

ñèâíîñòÿìè, ïåðåéòè ê ñôåðè÷åñêèì êîîðäèíàòàì.

3. Íàéòè ìàòåìàòè÷åñêîå îæèäàíèå, äèñïåðñèþ è êîâàðèàöèîííóþ ôóíêöèþ ñëó÷àé-

íîãî ïðîöåññà x(t), êîòîðîå ÿâëÿåòñÿ ðåøåíèåì ÑÄÓ

ẋ(t) + k x(t) = g ξ(t), x(0) = x0 ∼ N (m0, D0),

ãäå k > 0, g, m0, D0 > 0 � ïîñòîÿííûå, ξ(t) � áåëûé øóì ñ åäèíè÷íîé èíòåíñèâíîñòüþ.

4. Âû÷èñëèòü ïåðâûå ìîìåíòû ñìåùåíèÿ x è ñêîðîñòè ẋ, ïîâåäåíèå êîòîðûõ îïèñû-

âàåòñÿ óðàâíåíèåì

ẍ(t) + 2α ẋ(t) + ω2 x(t) + γ x3(t) = β x(t) ξ(t),

{x(0), ẋ(0)} ∼ N (m⃗,D0),

m⃗ =

[
5,
0

]
, D0 =

[
0.25 0.0
0.0 0.36

]
,

ãäå α > 0, β, γ > 0, ω > 0 � ïîñòîÿííûå, ξ(t) � áåëûé øóì ñ åäèíè÷íîé èíòåíñèâíîñòüþ.

Äëÿ èñêëþ÷åíèÿ "ëèøíèõ" ñòàðøèõ ìîìåíòîâ ïðèìåíèòü ìåòîä ãàóññîâîãî çàìûêàíèÿ.

5. Ïîëó÷èòü óñðåäíåííûå óðàâíåíèÿ äëÿ àìïëèòóäû A(t) è ôàçû Θ(t), åñëè

ẍ(t) + 2 ε α [x4(t)− β x2(t) + 1] ẋ(t) + ω2 x(t) =
√
ε γ ξ(t),

x(t) = A(t) cos[ω t+Θ(t)],

ãäå ε > 0 � ìàëûé ïàðàìåòð, α > 0, β > 0, γ, ω > 0 � ïîñòîÿííûå.
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