
ÈÌÈÒèÔ, Àòòåñòàöèîííàÿ ðàáîòà, 2016 ãîä
Ïðèêëàäíàÿ ìàòåìàòèêà è èíôîðìàòèêà, Âòîðîé êóðñ, Âàðèàíò ïåðâûé.

1. Âû÷èñëèòå ïðåäåë lim
x→0

1+sin2 x−cos x
1−sin x+cos2 x

2. Çàïèøèòå ñ ïîìîùüþ ëîãè÷åñêèõ ñèìâîëîâ óòâåðæäåíèå: ïîñëåäîâàòåëüíîñòü xn íå èìååò ïðåäåëà.

3. Ôóíêöèÿ f(x) =

{
a cos x, äëÿ x < π

2 ,
b sin x, äëÿ x > π

2
íåïðåðûâíî äèôôåðåíöèðóåìà íà R. ×åìó ðàâíû ïàðàìåòðû a è b?

4. Íàéäèòå òî÷êè ëîêàëüíûõ ýêñòðåìóìîâ ôóíêöèè f(x)
.
= x(x−3)

x2−2x+2 .

5. Âû÷èñëèòå èíòåãðàë

π
2∫
0

cos6 x dx

6. Èññëåäóéòå íà ñõîäèìîñòü èíòåãðàë
1∫

−1

ln (2 + 3
√
x)

3
√
x dx

.

7. Ñêîëüêî êàñàòåëüíûõ ìîæíî ïðîâåñòè èç òî÷êè (1,−1) ê êðèâîé y = x3?

8. Âû÷èñëèòü
1∫
0

e−x2

dx ñ òî÷íîñòüþ 0,001.

9. Ðåøèòü y′ − y cosx = y2 cosx.

10. Íàéòè îáðàòíóþ ìàòðèöó ê ìàòðèöå

(
1 0 −1

−2 7 0
0 2 −4

)
.

11. Ðåøèòü óðàâíåíèå (z + 1)2010 + (z − 1)2010 = 0.
12. Äàí òðåóãîëüíèê ABC,A(1, 1), B(−2, 3), C(4, 7). Íàïèñàòü óðàâíåíèå âûñîòû èç âåðøèíû A

ÈÌÈÒèÔ, Àòòåñòàöèîííàÿ ðàáîòà, 2016 ãîä
Ïðèêëàäíàÿ ìàòåìàòèêà è èíôîðìàòèêà, Âòîðîé êóðñ, Âàðèàíò âòîðîé.

1. Âû÷èñëèòå ïðåäåë lim
α→0

tg2 α
3
√

(1−cos α)4

2. Çàïèøèòå ñ ïîìîùüþ ëîãè÷åñêèõ ñèìâîëîâ óòâåðæäåíèå: ôóíêöèÿ f(x) íå ÿâëÿåòñÿ áåñêîíå÷íî áîëüøîé ïðè
x → +∞.

3. Ôóíêöèÿ f(x) =

{
a cos x+ b sin x äëÿ x < π

2 ,
b cos x− a sin x, äëÿ x > π

2
íåïðåðûâíî äèôôåðåíöèðóåìà íà R. Íàéòè ïàðàìåòðû a è b?

4. Íàéäèòå òî÷êè ëîêàëüíûõ ýêñòðåìóìîâ ôóíêöèè f(x)
.
= e

2−x2

x2−1 .

5. Âû÷èñëèòå èíòåãðàë

π
2∫
0

sin9 xdx

6. Ñõîäèòñÿ ëè ðÿä
∞∑

n=1

(
1+n2

1+n3

)2

?

7. Íàéäèòå ñóììó ðÿäà 1− 3x2 + 5x4 − . . .+ (−1)n−1(2n− 1)x2n−2 + . . .
8. Ñêîëüêî êàñàòåëüíûõ ìîæíî ïðîâåñòè èç òî÷êè (−1;−1) ê êðèâîé y = −x3?
9. Ðåøèòü y′ − 2yex = 2

√
yex.

10. Íàéòè îáðàòíóþ ìàòðèöó ê ìàòðèöå

( −1 1 −1
−2 7 2
0 0 −4

)
.

11. Ðåøèòü óðàâíåíèå z2 − 5z + 4 + 10i = 0 â ìíîæåñòâå êîìïëåêñíûõ ÷èñåë.
12. Íàéòè ïðîåêöèþ òî÷êè A(−2, 5, 6) íà ïëîñêîñòü x+ y = 2

ÈÌÈÒèÔ, Àòòåñòàöèîííàÿ ðàáîòà, 2016 ãîä
Ïðèêëàäíàÿ ìàòåìàòèêà è èíôîðìàòèêà, Âòîðîé êóðñ, Âàðèàíò òðåòèé.

1. Âû÷èñëèòå ïðåäåë lim
x→π

2

cos x
3
√
(1− sin x)2

, íå ïðèáåãàÿ ê ïîìîùè ïðàâèëà Ëîïèòàëÿ.

2. Èññëåäóéòå íà íåïðåðûâíîñòü è ïîñòðîéòå ãðàôèê ôóíêöèè lim
n→∞

n
√
xn + x2n, x > 0.

3. Çàïèøèòå ñ ïîìîùüþ ëîãè÷åñêèõ ñèìâîëîâ óòâåðæäåíèå: ôóíêöèÿ f(x) íå ÿâëÿåòñÿ áåñêîíå÷íî áîëüøîé ïðè
x → −∞.

4. Â øàð ðàäèóñà R âïèñàòü öèëèíäð íàèáîëüøåãî îáúåìà.
5. Çíàÿ, ÷òî f(x) � ìíîãî÷ëåí ÷åòâåðòîé ñòåïåíè, è f(2) = −1, f ′(2) = 0, f ′′(2) = −12,

f ′′′(2) = −12, f (4) = 24, âû÷èñëèòå f(1).

6. Íàéäèòå ïëîùàäü ôèãóðû, çàêëþ÷åííîé ìåæäó êðèâîé y =
a3

x2 + a2
è åå àñèìïòîòîé.

7. Èññëåäóéòå íà ñõîäèìîñòü ÷èñëîâîé ðÿä
∞∑

n=1

1
n

(√
n+ 1−

√
n− 1

)
.

8. Íàéäèòå îáëàñòü ñõîäèìîñòè ðÿäà
∞∑

n=1

x3

en

9. Ïóñòü âåêòîðû a, b òàêîâû, ÷òî |a| = |b| = 2, |a+ b| = 3. Íàéòè óãîë ìåæäó âåêòîðàìè a, b

10. Âû÷èñëèòü
(√

3+i√
3−i

)2010

.

10. Íàéòè îáðàòíóþ ìàòðèöó ê ìàòðèöå

(
1 −1 −1

−2 7 2
0 0 4

)
.

12. Ðåøèòü óðàâíåíèå y′′ = xy′.
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ÈÌÈÒèÔ, Àòòåñòàöèîííàÿ ðàáîòà, 2016 ãîä
Ìàòåìàòèêà è êîìïüþòåðíûå íàóêè, Âòîðîé êóðñ, Âàðèàíò ïåðâûé.

1. Òðè âåðøèíû ïàðàëëåëîãðàììà ABCD çàäàíû íà ïëîñêîñòè ñâîèìè êîîðäèíàòàìè. Íàéòè êîîðäèíàòû ÷åòâåðòîé
âåðøèíû, åñëè A(−1; 2), B(1;−3), C(0; 4).

2. Íàéòè êîðåíü 6
√
1 èç åäèíèöû.

3. Ðåøèòü ñèñòåìó óðàâíåíèé

{x1 − 3x2 + x3 = −1
x1 + 5x2 − x3 = 5
x1 − x2 + x3 = 1.

4. Íàéòè ñîáñòâåííûå ÷èñëà ìàòðèöû ëèíåéíîãî îïåðàòîðà A =

(
2 −1 1
1 2 −1
1 −1 2

)
.

5. Ðåøèòü óðàâíåíèå x dy =
(
x sin

y

x
+ y

)
dx.

6. Ôóíêöèÿ y = f(x) îáëàäàåò ñëåäóþùèì ñîîéñòâîì

∀E > 0 ∃δ(E) > 0 ∀x ∈ D(f) 0 < |x− x0| < δ : |f(x)| > E.

Çàïèøèòå ýòî ñâîéñòâî, èñïîëüçóÿ çíàê ïðåäåëà ( lim
x→...

f(x) = . . . âìåñòî ìíîãîòî÷èÿ ïîñòàâüòå ñîîòâåòñòâóþùèå çíà÷å-

íèÿ).

7. Èññëåäîâàòü ôóíêöèþ f(x) =
{

3x+ 1, x 6 0,
−5x+ 1, x > 0. íà íåïðåðûâíîñòü è äèôôåðåíöèðóåìîñòü.

8. Âû÷èñëèòü èíòåãðàë

∫
dx√

4x− x2
.

9. Èññëåäîâàòü íà ñõîäèìîñòü ðÿä

∞∑
n=1

(2n+ 1)!

(3n+ 4)3n
.

10. Íàéòè ïðîèçâîäíûå
∂z

∂x
,

∂z

∂y
ôóíêöèè z(x, y), çàäàííîé íåÿâíî: F (xz, 3x− 5y) = 0.

11. Íàéòè íàèáîëüøåå è íàèìåíüøåå çíà÷åíèÿ ôóíêöèè f(x, y) = xy − x2y − 0, 5xy2 íà ìíîæåñòâå 0 6 x 6 1,
0 6 y 6 2.

12. Âû÷èñëèòü lim
x→0

(
cosx

) 1
x2

ÈÌÈÒèÔ, Àòòåñòàöèîííàÿ ðàáîòà, 2016 ãîä
Ìàòåìàòèêà è êîìïüþòåðíûå íàóêè, Âòîðîé êóðñ, Âàðèàíò âòîðîé.

1. Òðè âåðøèíû ïàðàëëåëîãðàììà ABCD çàäàíû íà ïëîñêîñòè ñâîèìè êîîðäèíàòàìè. Íàéòè êîîðäèíàòû ÷åòâåðòîé
âåðøèíû, åñëè A(−1; 2), B(1; 1), C(3;−2).

2. Íàéòè êîðåíü 12
√
1 èç åäèíèöû.

3. Ðåøèòü ñèñòåìó óðàâíåíèé

{3x1 − x2 + x3 = 4
x1 + 5x2 − x3 = −4
x1 + x2 − 4x3 = 0.

4. Íàéòè ñîáñòâåííûå ÷èñëà ìàòðèöû ëèíåéíîãî îïåðàòîðà A =

(
3 −1 1
1 1 1
4 −1 4

)
.

5. Ðåøèòü óðàâíåíèå x(lnx− ln y) dy = y dx.
6. Ôóíêöèÿ y = f(x) îáëàäàåò ñëåäóþùèì ñâîéñòâîì

∀ϵ > 0 ∃δ(ϵ) > 0 ∀x ∈ D(f) x0 < x < x0 + δ : |f(x)− a| < ϵ.

Çàïèøèòå ýòî ñâîéñòâî, èñïîëüçóÿ çíàê ïðåäåëà ( lim
x→...

f(x) = . . . âìåñòî ìíîãîòî÷èÿ ïîñòàâüòå ñîîòâåòñòâóþùèå çíà÷å-

íèÿ).

7. Èññëåäîâàòü ôóíêöèþ f(x) =
{ −3x+ 2, x 6 0,

5x+ 2, x > 0. íà íåïðåðûâíîñòü è äèôôåðåíöèðóåìîñòü.

8. Âû÷èñëèòü èíòåãðàë

∫
dx

4x− x2
.

9. Èññëåäîâàòü íà ñõîäèìîñòü ðÿä

∞∑
n=1

3 · 7 · 11 · . . . · (4n− 1)

6 · 10 · 14 · . . . · (4n+ 2)
.

10. Íàéòè ïðîèçâîäíûå
∂z

∂x
,

∂z

∂y
ôóíêöèè z(x, y), çàäàííîé íåÿâíî: F (yz, 5x− 3y) = 0.

11. Íàéòè íàèáîëüøåå è íàèìåíüøåå çíà÷åíèÿ ôóíêöèè f(x, y) = x2 + 3y2 − x + 18y − 4 íà ìíîæåñòâå 0 6 x 6 1,
0 6 y 6 1.

12. Âû÷èñëèòü lim
x→+∞

(
x2+3x+1
x2−2x+3

)3x+5

2



ÈÌÈÒèÔ, Àòòåñòàöèîííàÿ ðàáîòà, 2016 ãîä
Ìàòåìàòèêà è êîìïüþòåðíûå íàóêè, Âòîðîé êóðñ, Âàðèàíò òðåòèé.

1. Òðè âåðøèíû ïàðàëëåëîãðàììà ABCD çàäàíû íà ïëîñêîñòè ñâîèìè êîîðäèíàòàìè. Íàéòè êîîðäèíàòû ÷åòâåðòîé
âåðøèíû, åñëè A(−1; 1), B(0; 3), C(−2; 1).

Íàéòè êîðåíü 6
√
1 èç åäèíèöû.

2. Íàéòè êîðåíü 8
√
1 èç åäèíèöû.

3. Ðåøèòü ñèñòåìó óðàâíåíèé

{2x1 − x2 + x3 = 1
x1 + 2x2 − x3 = 2
2x1 + 5x2 − 4x3 = 6.

4. Íàéòè ñîáñòâåííûå ÷èñëà ìàòðèöû ëèíåéíîãî îïåðàòîðà A =

(−2 4 −3
1 0 1
6 −6 5

)
.

5. Ðåøèòü óðàâíåíèå (x2 + xy + y2) dx = x2 dy.
6. Ôóíêöèÿ y = f(x) îáëàäàåò ñëåäóþùèì ñîîéñòâîì

∀E > 0 ∃δ(E) > 0 ∀x ∈ D(f) x0 < x < x0 + δ : f(x) < −E.

Çàïèøèòå ýòî ñâîéñòâî, èñïîëüçóÿ çíàê ïðåäåëà ( lim
x→...

f(x) = . . . âìåñòî ìíîãîòî÷èÿ ïîñòàâüòå ñîîòâåòñòâóþùèå çíà÷å-

íèÿ).

7. Èññëåäîâàòü ôóíêöèþ f(x) =
{

x− 1, x 6 2,
4x− 7, x > 2. íà íåïðåðûâíîñòü è äèôôåðåíöèðóåìîñòü.

8. Âû÷èñëèòü èíòåãðàë

∫
dx√

10− 6x+ x2
.

9. Èññëåäîâàòü íà ñõîäèìîñòü ðÿä

∞∑
n=1

(2n+ 1)!!

1 · 4 · . . . · (3n+ 1)
.

10. Íàéòè ïðîèçâîäíûå
∂z

∂x
,

∂z

∂y
ôóíêöèè z(x, y), çàäàííîé íåÿâíî: F (z + x, 2− y) = 0.

11. Íàéòè íàèáîëüøåå è íàèìåíüøåå çíà÷åíèÿ ôóíêöèè f(x, y) = x3+3y2−3xy íà ìíîæåñòâå 0 6 x 6 2, 0 6 y 6 1

12. Âû÷èñëèòü lim
x→0

(
1 + sin2 4x

) 4
x2

ÈÌÈÒèÔ, Àòòåñòàöèîííàÿ ðàáîòà, 2016 ãîä
Ìåõàíèêà, Âòîðîé êóðñ, Âàðèàíò ïåðâûé.

1. Òðè âåðøèíû ïàðàëëåëîãðàììà ABCD çàäàíû íà ïëîñêîñòè ñâîèìè êîîðäèíàòàìè. Íàéòè êîîðäèíàòû ÷åòâåðòîé
âåðøèíû, åñëè A(1; 2), B(2;−1), C(2;−3).

2. Îïðåäåëèòü êðàòíîñòü ðàöèîíàëüíûõ êîðíåé ìíîãî÷ëåíà f(x) = x4 − 3x3 + x2 + 4.

3. Íàéòè êîðåíü 4
√
1 èç åäèíèöû.

4. Ðåøèòü ñèñòåìó óðàâíåíèé

{x1 + x2 − x3 = 2
2x1 + x2 + 3x3 = 6
x1 − x2 + 3x3 = 3.

5. Íàéòè îáúåì ïèðàìèäû SABC, åñëè S(1, 2, 3), A(−3, 2,−1), B(3,−4, 0), C(−6, 3,−1).

6. Ðåøèòü óðàâíåíèå y′ = ey/x +
y

x
.

7. Âû÷èñëèòå ïðåäåë lim
x→0

e5x
2 − e2x

2

1− cosx
8. Òåëî äâèæåòñÿ ïî ïðÿìîé ïî çàêîíó S(t) = 3t3 − 29t2 + 16t + 1, ãäå t � âðåìÿ â ñåêóíäàõ, S(t) � ðàññòîÿíèå â

ìåòðàõ. Â êàêîé ìîìåíò âðåìåíè ñêîðîñòü ìèíèìàëüíà?

9. Íàéäèòå òî÷êè ëîêàëüíûõ ýêñòðåìóìîâ ôóíêöèè f(x)
.
= x2−4

(x−1)2 .

10. Íàéäèòå îáëàñòü ñõîäèìîñòè ðÿäà
∞∑

n=0
(−1)n(2n+ 1)2xn.

11. Âû÷èñëèòü sin 50 ñ òî÷íîñòüþ äî 10−3.

12. Íàéäèòå ïëîùàäü ôèãóðû, îãðàíè÷åííîé êðèâûìè y = 1
1+x2 è y = x2

2 .

3



ÈÌÈÒèÔ, Àòòåñòàöèîííàÿ ðàáîòà, 2016 ãîä
Ïðèêëàäíàÿ ìàòåìàòèêà è èíôîðìàòèêà, Òðåòèé êóðñ, Âàðèàíò ïåðâûé.

1. Ñõîäèòñÿ ëè ïîñëåäîâàòåëüíîñòü fn(t) = n2χ[0, 1
n ]
(t) ïî ìåðå Ëåáåãà íà [0, 1]?

2. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè y(x) = e2x − 8ex + 9 íà îòðåçêå [0; 2].
3. ×òîáû ïðîéòè â ñëåäóþùèé êðóã ñîðåâíîâàíèé, ôóòáîëüíîé êîìàíäå íóæíî íàáðàòü õîòÿ áû 4 î÷êà â äâóõ

èãðàõ. Åñëè êîìàíäà âûèãðûâàåò, îíà ïîëó÷àåò 3 î÷êà, â ñëó÷àå íè÷üåé � 1 î÷êî, åñëè ïðîèãðûâàåò � 0 î÷êîâ. Íàéäèòå
âåðîÿòíîñòü òîãî, ÷òî êîìàíäå óäàñòñÿ âûéòè â ñëåäóþùèé êðóã ñîðåâíîâàíèé. Ñ÷èòàéòå, ÷òî â êàæäîé èãðå âåðîÿòíîñòè
âûèãðûøà è ïðîèãðûøà îäèíàêîâû è ðàâíû 0,3.

4. Íàéòè ïðåäåë lim
z→i

z2 + 1

z4 − z2 − 2
.

5. Âû÷èñëèòü èíòåãðàë

∫
L

(2− y) dx+ x dy, ãäå

L = {(x; y) : x = t− sin t, y = 1− cos t, 0 6 t 6 2π} , ãäå êðèâàÿ ïðîõîäèò ïðè âîçðàñòàíèè ïàðàìåòðà.

6. Íàéòè îáëàñòü ñõîäèìîñòè ñòåïåííîãî ðÿäà

∞∑
n=1

2n− 7

n− 1
(x+ 1)n .

7. Ïðèâåäèòå ïðèìåð áåñêîíå÷íî áîëüøîé ïîñëåäîâàòåëüíîñòè {an} , òàêîé ÷òî lim
n→∞

(an+1 − an) = 0. Îò

8. Âåðøèíû òðåóãîëüíèêà ABC çàäàíû ñâîèìè êîîðäèíàòàìè íà ïëîñêîñòè, ãäå A(−1; 6), B(2; 1), C(−3; 4). Çàïè-
ñàòü óðàâíåíèå ñòîðîíû AB, ìåäèàíû CM, âûñîòû CH. Íàéòè äëèíó ñòîðîíû AC.

9. Íàéòè ñîáñòâåííûå ÷èñëà ìàòðèöû A =

(
1 −2 −1
−1 1 1
4 0 −1

)
.

10. Íàéòè îáðàòíóþ ìàòðèöó è âûïîëíèòü ïðîâåðêó A =

(
1 −2 −3
1 −4 0
−3 −2 −1

)
.

11. Âû÷èñëèòü z10, åñëè z =

√
3

2
+

1

2
i.

12. Íàéòè îáùåå ðåøåíèå óðàâíåíèÿ yiv − 5y′′′ + 4y′ = 0.

ÈÌÈÒèÔ, Àòòåñòàöèîííàÿ ðàáîòà, 2016 ãîä
Ïðèêëàäíàÿ ìàòåìàòèêà è èíôîðìàòèêà, Òðåòèé êóðñ, Âàðèàíò âòîðîé.

1. Ñõîäèòñÿ ëè ïîñëåäîâàòåëüíîñòü fn(t) = n2χ[n, n+1](t) ïî ìåðå Ëåáåãà íà [0,+∞)?

2. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè y(x) = 11tg x− 11x+ 16 íà îòðåçêå
[
0;

π

4

]
.

3. Äâå ôàáðèêè âûïóñêàþò îäèíàêîâûå ñò¼êëà äëÿ àâòîìîáèëüíûõ ôàð. Ïåðâàÿ ôàáðèêà âûïóñêàåò 60% ýòèõ ñò¼êîë,
âòîðàÿ 40%.Ïåðâàÿ ôàáðèêà âûïóñêàåò 4% áðàêîâàííûõ ñò¼êîë, à âòîðàÿ � 3%.Íàéäèòå âåðîÿòíîñòü òîãî, ÷òî ñëó÷àéíî
êóïëåííîå â ìàãàçèíå ñòåêëî îêàæåòñÿ áðàêîâàííûì.

4. Íàéòè ïðåäåë lim
z→i

z2 + 1

z4 − 2z2 − 3
.

5. Âû÷èñëèòü êðèâîëèíåéíûé èíòåãðàë
∫
L

y2dx+ xydy, ãäå L � äóãà ëèíèè

{
x = a cos t,

y = b sin t

(
0 6 t 6 π

2

)
.

6. Íàéòè îáëàñòü ñõîäèìîñòè ñòåïåííîãî ðÿäà

∞∑
n=1

5n− 1

n+ 4
(x− 3)n .

7. Ïðèâåäèòå ïðèìåð íåîãðàíè÷åííîé ïîñëåäîâàòåëüíîñòè, êîòîðàÿ íå ÿâëÿåòñÿ áåñêîíå÷íî áîëüøîé. Îòâåò îáîñíóé-
òå.

8. Âåðøèíû òðåóãîëüíèêà ABC çàäàíû ñâîèìè êîîðäèíàòàìè íà ïëîñêîñòè, ãäå A(2; 3), B(−1; 6), C(2; 4). Çàïèñàòü
óðàâíåíèå ñòîðîíû AB, ìåäèàíû CM, âûñîòû CH. Íàéòè äëèíó ñòîðîíû AC.

9. Íàéòè ñîáñòâåííûå ÷èñëà ìàòðèöû A =

(
3 −1 1
1 1 1
4 −1 4

)
.

10. Íàéòè îáðàòíóþ ìàòðèöó è âûïîëíèòü ïðîâåðêó A =

(−1 2 3
−1 4 0
3 2 1

)
.

11. Âû÷èñëèòü z10, åñëè z = 2 + 2i.
12. Íàéòè îáùåå ðåøåíèå óðàâíåíèÿ yiv − 5y′′ + 4y = 0.

4



ÈÌÈÒèÔ, Àòòåñòàöèîííàÿ ðàáîòà, 2016 ãîä
Ìàòåìàòèêà è êîìïüþòåðíûå íàóêè, Òðåòèé êóðñ, Âàðèàíò ïåðâûé.

1. Âåðøèíû òðåóãîëüíèêà ABC çàäàíû ñâîèìè êîîðäèíàòàìè íà ïëîñêîñòè, ãäå A(−1; 2), B(3; 2), C(−1; 4). Çàïè-
ñàòü óðàâíåíèå ñòîðîíû AB, ìåäèàíû CM, âûñîòû CH. Íàéòè äëèíó ñòîðîíû AC.

2. Íàéòè ñîáñòâåííûå ÷èñëà ìàòðèöû A =

(
4 −2 −3
1 0 1
6 −6 5

)
.

3. Íàéòè îáðàòíóþ ìàòðèöó è âûïîëíèòü ïðîâåðêó A =

(
1 2 3
−1 0 4
2 −1 3

)
.

4. Âû÷èñëèòü z10, åñëè z = 3 + 3i.
5. Íàéòè îáùåå ðåøåíèå óðàâíåíèÿ yiv + 10y′′ + 9y = 0.
6. Ïðîâåðèòü, ÿâëÿåòñÿ ëè òî÷êà (1; 0; 2; 0) ðåøåíèåì çàäà÷è ëèíåéíîãî ïðîãðàììèðîâàíèÿ

2x1 + 3x2 − x3 + 5x4 → max{x1 + 2x2 + 3x3 − x4 = 7
x1 + x2 − x3 + x4 = −1
xi > 0

7. Ïóñòü fn : R → R, fn(t) = cosn t (n ∈ N); íàéäèòå òàêóþ íåïðåðûâíóþ íà R ôóíêöèþ F , ÷òî fn(t) → F(t) ï.â.
8. Íàéòè íàèìåíüøåå çíà÷åíèå ôóíêöèè y(x) = e2x − 5ex − 2 íà îòðåçêå [−2; 1].
9. Êîâáîé Áèëë ïîïàäàåò â ìóõó íà ñòåíå â âåðîÿòíîñòüþ 0, 8, åñëè ñòðåëÿåò èç ïðèñòðåëåííîãî ðåâîëüâåðà. Åñëè

Áèëë ñòðåëÿåò èç íåïðèñòðåëåííîãî ðåâîëüâåðà, òî îí ïîïàäàåò â ìóõó ñ âåðîÿòíîñòüþ 0, 25. Íà ñòîëå ëåæèò 5 ðå-
âîëüâåðîâ, èç íèõ òîëüêî 2 ïðèñòðåëÿííûå. Êîâáîé Áèëë âèäèò íà ñòåíå ìóõó, íàóäà÷ó õâàòàåò ïåðâûé ïîïàâøèéñÿ
ðåâîëüâåð è ñòðåëÿåò â ìóõó. Íàéäèòå âåðîÿòíîñòü òîãî, ÷òî Áèëë ïîïàä¼ò â ìóõó.

10.Íàéòè ïðåäåë lim
z→i

z2 + 1

z4 − 1
.

11. Âû÷èñëèòü èíòåãðàë

∫
AB

(y2 + 2xy) dx + (x2 − 2xy) dy, ãäå AB � äóãà ïàðàáîëû y = x2 îò òî÷êè A(1; 1) äî

òî÷êè B(2; 4).

12. Íàéòè îáëàñòü ñõîäèìîñòè ñòåïåííîãî ðÿäà

∞∑
n=1

n− 1

2n− 1
(x− 1)n .

ÈÌÈÒèÔ, Àòòåñòàöèîííàÿ ðàáîòà, 2016 ãîä
Ìàòåìàòèêà è êîìïüþòåðíûå íàóêè, Òðåòèé êóðñ, Âàðèàíò âòîðîé.

1. Âåðøèíû òðåóãîëüíèêà ABC çàäàíû ñâîèìè êîîðäèíàòàìè íà ïëîñêîñòè, ãäå A(2; 0), B(−1; 4), C(3;−2). Çàïè-
ñàòü óðàâíåíèå ñòîðîíû AB, ìåäèàíû CM, âûñîòû CH. Íàéòè äëèíó ñòîðîíû AC.

2. Íàéòè ñîáñòâåííûå ÷èñëà ìàòðèöû A =

(
2 −1 1
1 2 −1
1 −1 2

)
.

3. Íàéòè îáðàòíóþ ìàòðèöó è âûïîëíèòü ïðîâåðêó A =

(−1 2 −1
3 0 4
−2 1 2

)
.

4. Âû÷èñëèòü z10, åñëè z = −1−
√
3i.

5. Íàéòè îáùåå ðåøåíèå óðàâíåíèÿ y′′′ − 2y′′ + 9y′ − 18y = 0.
6. Ïðîâåðèòü, ÿâëÿåòñÿ ëè òî÷êà (0; 3; 1; 0) ðåøåíèåì çàäà÷è ëèíåéíîãî ïðîãðàììèðîâàíèÿ

2x1 + 3x2 − x3 + 5x4 → max{x1 + 2x2 + 3x3 − 2x4 = 9
3x1 + x2 − x3 + x4 = 2
xi > 0

7. Ïóñòü fn : R → R, fn(t) = sinn t (n ∈ N); íàéäèòå òàêóþ íåïðåðûâíóþ íà R ôóíêöèþ F , ÷òî fn(t) → F(t) ï.â.

8. Íàéòè íàèáîëüøåå çíà÷åíèå ôóíêöèè y(x) = 4x− 4tg x+ π − 9 íà îòðåçêå
[
−π

4
;
π

4

]
.

9. Àâòîìàòè÷åñêàÿ ëèíèÿ èçãîòàâëèâàåò áàòàðåéêè. Âåðîÿòíîñòü òîãî, ÷òî ãîòîâàÿ áàòàðåéêà íåèñïðàâíà, ðàâíà 0, 05.
Ïåðåä óïàêîâêîé êàæäàÿ áàòàðåéêà ïðîõîäèò ñèñòåìó êîíòðîëÿ. Âåðîÿòíîñòü òîãî, ÷òî ñèñòåìà çàáðàêóåò íåèñïðàâíóþ
áàòàðåéêó, ðàâíà 0, 98. Âåðîÿòíîñòü òîãî, ÷òî ñèñòåìà ïî îøèáêå çàáðàêóåò èñïðàâíóþ áàòàðåéêó, ðàâíà 0, 08. Íàéäèòå
âåðîÿòíîñòü òîãî, ÷òî ñëó÷àéíî âûáðàííàÿ èçãîòîâëåííàÿ áàòàðåéêà áóäåò çàáðàêîâàíà ñèñòåìîé êîíòðîëÿ.

10. Íàéòè ïðåäåë lim
z→i

z2 + 1

z4 + 3z2 + 2
.

11. Âû÷èñëèòü èíòåãðàë

∫
L

(xy + x2 + y2) dx + (x2 − y2) dy, ãäå L � êîíòóð òðåóãîëüíèêà OAB : O(0; 0), A(1; 2),

B(0; 2) ñ ïîëîæèòåëüíûì íàïðàâëåíèåì îáõîäà.

12. Íàéòè îáëàñòü ñõîäèìîñòè ñòåïåííîãî ðÿäà

∞∑
n=1

n+ 3

3n+ 4
(x+ 2)n
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ÈÌÈÒèÔ, Àòòåñòàöèîííàÿ ðàáîòà, 2016 ãîä
Ìåõàíèêà, Òðåòèé êóðñ, Âàðèàíò ïåðâûé.

1. Òðè âåðøèíû ïàðàëëåëîãðàììà ABCD çàäàíû íà ïëîñêîñòè ñâîèìè êîîðäèíàòàìè. Íàéòè êîîðäèíàòû ÷åòâåðòîé
âåðøèíû, åñëè A(1; 2), B(2;−1), C(2;−3).

2. Íàéòè êîðåíü 4
√
1 èç åäèíèöû.

3. Ðåøèòü ñèñòåìó óðàâíåíèé

{x1 + x2 − x3 = 2
2x1 + x2 + 3x3 = 6
x1 − x2 + 3x3 = 3.

4. Íàéòè îáúåì ïèðàìèäû SABC, åñëè S(1, 2, 3), A(−3, 2,−1), B(3,−4, 0), C(−6, 3,−1).
5. Ðåøèòü óðàâíåíèå y(4) + y′′ = x+ sin 2x

6. Ðåøèòü óðàâíåíèå y′ = ey/x +
y

x
.

7. Âû÷èñëèòå ïðåäåë lim
x→0

e5x
2 − e2x

2

1− cosx
8. Òåëî äâèæåòñÿ ïî ïðÿìîé ïî çàêîíó S(t) = 3t3 − 29t2 + 16t + 1, ãäå t � âðåìÿ â ñåêóíäàõ, S(t) � ðàññòîÿíèå â

ìåòðàõ. Â êàêîé ìîìåíò âðåìåíè ñêîðîñòü ìèíèìàëüíà?

9. Íàéäèòå òî÷êè ëîêàëüíûõ ýêñòðåìóìîâ ôóíêöèè f(x)
.
= x2−4

(x−1)2 .

10. Íàéäèòå îáëàñòü ñõîäèìîñòè ðÿäà
∞∑

n=0
(−1)n(2n+ 1)2xn.

11. Âû÷èñëèòü sin 50 ñ òî÷íîñòüþ äî 10−3.

12. Íàéäèòå ïëîùàäü ôèãóðû, îãðàíè÷åííîé êðèâûìè y = 1
1+x2 è y = x2

2 .
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