
Äåìîíñòðàöèîííûé âàðèàíò ýêçàìåíàöèîííîãî òåñòà äëÿ ñòóäåíòîâ ãðóïïÁÈÍ-11 (222000.62 � Èííîâàòèêà), ÁÍÈ-11 (152200.62 � Íàíîèíæåíåðèÿ),ÁÒÌ-11 (151000.62 � Òåõíîëîãè÷åñêèå ìàøèíû è àïïàðàòû).(2-é ñåìåñòð, 2012�2013 ó÷. ãîä)Ñïèñîê çàäàíèé1. Ìíîæåñòâî âñåõ ïåðâîîáðàçíûõ �óíêöèè ex + 3x2 + 2x èìååò âèä1) ex+x3+x2+C, 2) ex+6x+2+C, 3) ex+ 3
2 x3 +2x2+C, 4) ex+x2+x+C.2. Óêàæèòå âñå âåðíûå óòâåðæäåíèÿ (C � ïðîèçâîëüíàÿ ïîñòîÿííàÿ)1) r

2lnxdx = 2
r

lnxdx,2) (r (3− 5x2)dx)′ = 3− 5x2,3) r
(x2 − 6)exdx = 2

r
lnxdx,4) r

d(sin2x) = (sin 2x)′+C.3. Â íåîïðåäåëåííîì èíòåãðàëå r (2 lnx+3)3dx
x ââåäåíà íîâàÿ ïåðåìåííàÿ t =

2ln+3. Òîãäà èíòåãðàë ïðèìåò âèä:1) 1
2

r
t3dt, 2) 3

r
t2dt, 3) 1

3

r
t−2dt, 4) 1

3

r
(3t − 1)dt.4. Åñëè â íåîïðåäåëåííîì èíòåãðàëå r

(3x−5)sin
x
2

dx, ïðèìåíÿÿ �îðìóëóèíòåãðèðîâàíèÿ ïî ÷àñòÿì: r udv= uv−
r

vdu, ïîëîæèòü, ÷òî u = 3x−5,òî �óíêöèÿ v áóäåò ðàâíà1) −2cos
x
2
, 2) 1

2 cos
x
2
, 3) −2sin

x
2
, 4) 1

2 sin
x
2
.5. Â íåîïðåäåëåííîì èíòåãðàëå r (5x+7)dx

(x+4)(x2+9)
ïîäûíòåãðàëüíàÿ �óíêöèÿðàçëàãàåòñÿ íà ýëåìåíòàðíûå äðîáè:
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+
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+
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.6. Óêàæèòå ñîîòâåòñòâèå ìåæäó íåîïðåäåëåííûì èíòåãðàëîì è åãî çíà-÷åíèåì
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7. Åñëè �óíêöèÿ y= f (x) íåïðåðûâíà íà îòðåçêå [a,b] è F(x) � êàêàÿ-ëèáîå¼ ïåðâîîáðàçíàÿ íà [a,b], òî èíòåãðàë r b
a f (x)dx ðàâåí1) F(b)−F(a), 2) F(b)+F(a), 3) F(a)−F(b), 4) 2F(b)−F(a).8. Ïîäûíòåãðàëüíàÿ �óíêöèÿ f (x) ÿâëÿåòñÿ ÷åòíîé è f (x)> 0 íà îòðåçêå

[0,a], òî èíòåãðàë r a
−a f (x)dx ðàâåí1) r a

0 f (x)dx, 2) 2
r a

0 f (x)dx, 3) r 0
−a f (x)dx, 4) 0.9. Åñëè f (x) èíòåãðèðóåìà íà îòðåçêå [a,c] è a < b < c], òî r c

b f (x)dx ðàâåí
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f (x)dx.10. Â îïðåäåëåííîì èíòåãðàëå r 1

0
e2xdx
e4x+5

ââåäåíà íîâàÿ ïåðåìåííàÿ t = e2x.Òîãäà èíòåãðàë ïðèìåò âèä:1) 1
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.11. Ïëîùàäü �èãóðû, èçîáðàæåííîé íà ðèñóíêå,
b

b

O x

y
y = x2 +1

1

2

îïðåäåëÿåòñÿ èíòåãðàëîì:1) r 1
0 (1− x2) dx, 2) r 1

0 (2− x2) dx, 3) r 2
0 (1− x2) dx, 4) r 1

0 (1+ x2) dx.12. Íåñîáñòâåííûìè ÿâëÿþòñÿ ñëåäóþùèå èíòåãðàëû1) r 5
2

3dx
(x−5)2 dx, 2) r +∞

0
dx

x3+1
dx, 3) r π

0 xcosx dx, 4) r 5
1

dx
1+x2 dx.13. Äëÿ ñòàöèîíàðíûõ òî÷åê �óíêöèè z = xy2 − x ñïðàâåäëèâû óòâåðæäå-íèÿ1) èõ ÷èñëî ðàâíî 32) èõ ÷èñëî ðàâíî 23) èõ ÷èñëî ðàâíî 14) ñóììà èõ àáñöèññ ðàâíà ñóììå èõ îðäèíàò è ðàâíà 05) ñóììà èõ îðäèíàò ðàâíà 1 2



14. Äëÿ �óíêöèè z = x2+xy+y2−2x−y, èìåþùåé îäíó ñòàöèîíàðíóþ òî÷-êó M(1,0), ñïðàâåäëèâî óòâåðæäåíèå1) å¼ ìàêñèìóì ðàâåí -12) å¼ ìèíèìóì ðàâåí -13) òî÷êà M(1,0) íå ÿâëÿåòñÿ òî÷êîé ýêñòðåìóìà4) M(1,0) � òî÷êà ìàêñèìóìà15. �ðàäèåíòîì �óíêöèè z = x2y â òî÷êå P(1,1) ÿâëÿåòñÿ1) âåêòîð {1,2}2) âåêòîð {2,1}3) ÷èñëî 34) ÷èñëî √
516. Óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè ê ïîâåðõíîñòè z =
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2
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2
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= z3) 3x− y− z− 4= 04) z = 3(x− 3)− (y− 1)17. Èíòåãðàë s
D

dxdy ãäå D: |x|+ |y|6 1 ðàâåí18. Åñëè â äâîéíîì èíòåãðàëå 2w

0
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y2w

0

f (x,y)dx èçìåíèòü ïîðÿäîê èíòåãðè-ðîâàíèÿ, òî èíòåãðàë ïðèìåò âèä
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f (x,y)dx19. Òðîéíîé èíòåãðàë y
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20. Êðèâîëèíåéíûé èíòåãðàë ïî äëèíå äóãè r
L

ln(x+ y) ds ãäå L îòðåçîêïðÿìîé íà ïëîñêîñòè îãðàíè÷åííûé òî÷êàìè A(1;−1) è B(5;3)1) áîëüøå íóëÿ.2) ìåíüøå íóëÿ.3) ðàâåí íóëþ.4) íå ñóùåñòâóåò.21. Êðèâîëèíåéíûé èíòåãðàë ïî êîîðäèíàòàì ðàâåí íóëþ ïî ëþáîìó çà-ìêíóòîìó êîíòóðó.
1)

z
(x2 + y)dx+(2x+ y)dy

2)
z
(2x+ y)dx+(xy− 1)dy

3)
z

ln(x2 + 1)dx+ x2dy

4)
z
(2xy+ x3)dx+(x2 + y)dy22. Ñðåäè ïåðå÷èñëåííûõ äè��åðåíöèàëüíûõ óðàâíåíèé óðàâíåíèÿìè ïåð-âîãî ïîðÿäêà ÿâëÿþòñÿ:

1) x
d2y
dx2 + y

dy
dx

+ x2y2 = 0

2) x3 dy
dx

− y3 = 5

3) xy′′+ 4xy′+ y2 = y

4) x2y′+ 2y− 15x+ 3= 023. Îáùåå ðåøåíèå äè��åðåíöèàëüíîãî óðàâíåíèÿ y′′′ = sin2x èìååò âèä
y = cos2x+

C1

2
x2 +C2x+C3

y =−1
8

cos2x+
C1

2
x2 +C2x+C3

y =
1
8

cos2x+C

y =
1
8

cos2x+
C1

2
x2 +C2x+C324. Äàíî äè��åðåíöèàëüíîå óðàâíåíèå xy′ = 3y. Òîãäà åãî ðåøåíèåì ÿâ-ëÿåòñÿ �óíêöèÿ1) y =−3x2, 2) y =−x3, 3) y = 3x2, 4) y = x3.25. ×àñòíîå ðåøåíèå äè��åðåíöèàëüíîãî óðàâíåíèÿ (x2 − 1) · y′ = 2xy ïðè

y(2) = 6 èìååò âèä1) y = ln |x2 − 1|− ln3+ 6, 2) y = x2 + 2, 3) y = 2(x2 − 1), 4) y =
x2

2
+ 4.4



26. Èç äàííûõ äè��åðåíöèàëüíûõ óðàâíåíèé óðàâíåíèÿìè Áåðíóëëè ÿâ-ëÿþòñÿ1) dy
dx

+ y+ 7 = 0, 2) x
dy
dx

+ y = xy2, 3) 3
dy
dx

− 2y = x3y−2, 4) y
dy
dx

+ x3 = 0.27. Óðàâíåíèå y′+ xy = x2 ÿâëÿåòñÿ...1) îäíîðîäíûì äè��åðåíöèàëüíûì óðàâíåíèåì2) óðàâíåíèåì ñ ðàçäåëÿþùèìèñÿ ïåðåìåííûìè3) óðàâíåíèåì Áåðíóëëè4) ëèíåéíûì íåîäíîðîäíûì äè��åðåíöèàëüíûì óðàâíåíèåì 1 ïîðÿä-êà28. Óñòàíîâèòå ñîîòâåòñòâèå ìåæäó äè��åðåíöèàëüíûìè óðàâíåíèÿìè ïåð-âîãî ïîðÿäêà è èõ íàçâàíèÿìè:
1) x

√

1− y2dx+ y
√

1− x2dy = 0

2) (x2 + y2)dx = 2xydy

3)
dy
dx

+
4xy

x2 + 1
=

1
x2 + 1

4) y′+ 2exy = 2ex√y

1) óðàâíåíèå Áåðíóëëè2) îäíîðîäíîå äè��åðåíöèàëüíîå óðàâ-íåíèå3) äè��åðåíöèàëüíîå óðàâíåíèå ñ ðàç-äåëÿþùèìèñÿ ïåðåìåííûìè4) ëèíåéíîå äè��åðåíöèàëüíîå óðàâíå-íèå29. Îäíîðîäíîìó äè��åðåíöèàëüíîìó óðàâíåíèþ âòîðîãî ïîðÿäêà y′′ +
5y′+ 6y = 0 ñîîòâåòñòâóåò õàðàêòåðèñòè÷åñêîå óðàâíåíèå1) 1+ 5λ + 6λ 2 = 0, 2) λ 2 − 5λ + 6 = 0, 3) λ 2 + 5λ + 6 = 0,4) λ 2 − 5λ − 6 = 0.30. Îáùèì ðåøåíèåì îäíîðîäíîãî äè��åðåíöèàëüíîãî óðàâíåíèÿ ñ ïî-ñòîÿííûìè êîý��èöèåíòàìè è õàðàêòåðèñòè÷åñêèìè êîðíÿìè k1 = k2 =
5, k3 =−2 ÿâëÿåòñÿ

1) y = (C1 +C2x)sin 5x+(C3 +C4)cos5x−C5 sin2x+C6 cos2x

2) y = (C1 +C2)t
5x +C3e−2x

3) y =C1e5x +C2e−2x

4) y =C1 sin5x+C2 cos5x−C3 sin2x+C4 cos2x31. Óêàçàòü âèä îáùåãî ðåøåíèÿ äè��åðåíöèàëüíîãî óðàâíåíèÿ y′′+4y′ =
4, åñëè ÷àñòíûì ðåøåíèåì ÿâëÿåòñÿ �óíêöèÿ y = x

1) y =C1 +C2e−4x + 4x

2) y =C1 +C2e−4x + x

3) y =C1 +C2e4x + x

4) y =C1 +C2e−4x − x32. Äàíà ðåàëèçàöèÿ ãðà�à 5
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5Òîãäà ñîîòâåòñòâóþùèì åé ìíîæåñòâîì âåðøèí (V ) è ñïèñêîì äóã (E)ÿâëÿåòñÿ. . .1) V=3,4,5,6; E=(3;6),(6;3),(4;3),(5;5),(4;5)2) V=3,4,5,6; E=(3;4),(3;6),(4;5),(6;3),(5;5)3) V=3,4,5,6; E=(3;4),(3;6),(4;5),(6;3)4) V=3,4,5,6; E=(3;4),(3;6),(6;3),(5;5),(5;4)33. Ìàòðèöà ñìåæíîñòè îðèåíòèðîâàííîãî ãðà�à
2

1 4

3

ðàâíà . . .1) 


0 0 1 0
0 0 0 0
0 1 0 1
1 1 0 0









2) 


0 0 0 1
0 0 1 1
1 0 0 0
0 0 1 0









3) 




1 0 1 0
0 1 1 0
1 0 0 0
0 0 1 0
1 0 0 1











4) 


1 0 1 0 1
0 1 1 0 0
1 0 0 0 1
0 0 1 0 0







34. ×èñëî ïîëíûõ ïóòåé â îðèåíòèðîâàííîì ãðà�å, ïðåäñòàâëåííîì ìàò-ðèöåé ñìåæíîñòè








0 1 0 0
0 0 1 0
0 0 0 1
0 0 0 0







ðàâíî . . .1; 3; 4; 2
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