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MMPABUJIA O®OPMJIEHHA TA BAKOHAHHSA KOHTPOJIBHOI
POBOTMU (PTP)

1.CTyneHT TOBHHEH BHKOHYBaTH KOHTpoibHY poboty (PI'P) B
OKPEMOMY 3OIIIHUTI.

2. Ha oOxmamuuii 3ommra Tpeda 3amucaTH HOMEP KOHTPOJIBHOT
pobotu (PI'P), Ha3By muctuimiizy, 3 sIKO1 BAKOHYETHCS KOHTPOJIbHA poOOTa
(PI'P), HOMep aKajeMidHOi IPyIH, IPi3BHILE, iM 5 O GATHKOBI MOBHICTIO.
B npaBomy BepxHBOMY KyTi BKa3aTu mmdp — HOMEp 3a1iKOBOT KHUKKH.

3. B kouTponbHiii poGori (PI'P) noBuHHI GyTM pO3B A3aHi BCi
3aBJaHHs, BKa3aHi BHKJIAJAUYCM. Po3B s3aHHs  3aBIaHb  HEOOXimHO
3alMCyBaTH B TMOPSJIKY HOMEPIB 3aBJaHb, 30epirarouu iX MOCIiAOBHICTb.
YMoBa 3a/1a4i B 3aBJjaHHI IEPENUCYETHCS TIOBHICTIO.

4. Homep 3amadi B 3aBAaHHI BUOUPAIOTh TaKMM YUHOM: JBI
ocranHi 1udppn umdpy Tpedba momimmtu Ha 30. OcTaua Bin HiJIeHHS
BiJIMIOBi/Ta€ HOMEPY 3a/1a4i B 3aBIaHHI.

SIKmo ocTaua JOPIBHIOE HYIO, TO CTYNEHT po3B s3ye 30 3amauy
3aBJIaHHS.

5. Konrpomena poGora (PI'P) mnomaerscs BHKIagaveBi Ha
HepeBipKy 1 3axXHIIAETBCS CTYAGHTOM Ha KOHCyJbTamisx. KoHTpombHa
pobora (PI'P), BuKOoHaHa He 3a CBOIM BapiaHTOM, HE 3aPaxOBY€EThCS
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1.2 InquBinyajabHi 3aBIaHHS

3apnanns 1. 3HaiiTu iHTerpan 6esnocepeaHiM iHTErpyBaHHIM

D 3.2 —ox 0 [sin(2—3x)dx
[——F—"dx
Jx
a) J‘ZXZ_S\&_ldX 6) jsin(5—3x)dx
2X
2
a) I%dx 6) [cog3+2x)dx
X
2Jx —x2 +3
2) j%dx 6) [cos(5-2x)dx
4
a) [ﬂzxﬂ’dx 6) [sin(8x—3)dx
X
3
a) sz%imdx 6) [sin(3—4x)dx

a) I[%/} - 24% + 3}dx 6) [cos3x+5)dx

a) IZXB_—‘/TSH dx 6) [cos4x—1)dx
X

-
2
2) IQ’X‘—MdX 6) [sin(3x+4)dx
X
3
a) Ib(_—;/mdx 6) [cod2x+5)dx

X



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

E\s/x»5+5x2+3
R

(s
> 9Yx

X
x—i+1jdx
3

Jo? =%~ 3ydx

J
j%”/_

F 3x +2

3\/x2 —2x5 +3
——dx
X

x3 — 4)dx

(Zx3 3r+ J

2x3 f+5

J- r+7

J

-2

I&_2X3+6

X

dx

3x4 —3\/ x2 +1dX

+ 4]dx
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6)

6)

6)

6)

6)

6)

6)

6)

6)

6)

6)

0)

[cos(4x—7)dx
[sin(2—5x)dx
[cos2—7x)dx
jsin(Sx +3)dx

[cos(1—6x)dx

[sin(13x +1)dx
[cosd4—9x)dx

fsin(L1x+ 4)ax
[cos10x+ 5
fsin(3—11x)dx
J cos(5x~L)dx

[cos2-17x)dx
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23. a) de 6) fsm( x+1jdx
X
24. a) | {\/? - % + 2de 6) [cos1-05x)dx
25. a) f[?/; —):15 + Zde 6) [sin(3x+1)dx
26. a) Z/XT;— 2X2 *+3 4x 6) [cos(0,5+2x)dx
21. a) | 3%—)(%%}% 6) [cos18—4x)dx
28. a) | %—§+6de 6) JS'”( + 5jdx
20. a) | EX—3+5de 6) [cos(@x—1)dx
30. a) j 5% %/>+2]dx 6) [cosd7x—1)dx

3aBmannst 2. 3HaWTH HEBU3HAUEHWH IHTErpajl 1 IepeBipUTH
MPaBUJIBHICTh BiAMOBIII

1. J~ thXdX 2 -[Varctg X

COSZX 1+X



11.

13.

15.

17.

19.

j dx
CoS 2 Xy1g 3X

J‘ arccos X

e

J\/cosx-sinxdx

3

J-tgzx dx
COS™ X

dx

(1+ xz)arctg 3x

sin x dx

3COSX

_[ arctg7x

2dx

1+x

3
J yarctg”x d

1+ x2

j—\/gx dx

sin2x
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10.

12.

14.

16.

18.

20.

dx

sin? X-ctg 4y
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dx

21. jsin5x-cosxdx 22, J.‘; 2)\/—
+ X~ }jarctgx

L \/cos3x-sin x dx
23. jcosz . ?/thx 24, I

25. 26. 3

arCSIH X tg X
d
Ix/l x '[coszx "
27. sin x 28. 8
d arctg°x
Jcos4x " I1+x2 dx
29. JarccoszxOIX 30. J‘ dx
V1 x2 V1-x2 arcsinx

3aBnanns 3. 3HaliTH iHTErpa

L g o[ T,

2x2 +3x—4 J2_3x_x2

X+6 3x-7

3. dx 4, | ——dX
3x2+x+1 J.\/x2—5x+1
2X+3 2x-1
5 | ————d 6. | ———dx
J-\’ZXZ—X+5 § J‘3X2—2+6X
3X 3x+5
7. d 8. | ———d
I2x2+x+5 " j\/x2+x+2 ’



9.[ 2X+5 dx

3x% +9x—4

R R

Vx2+5x—4

X+14

13, [———

V2x2—6x+8

15.j——lﬁfl——dx

\/4+2x—x2

17.j——lﬁﬂi——dx

V3-2x-x2
X—8
19. | ———=dx
J‘\/4x2+x—5

2x—-13

21 j dx

| J3x2—3x—16

23. |

X—_ldx
V3x2—x—5

4x -1
25 [— 272 dx
I4x2—4x+5
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1o.j——f%lf1——dx

V2x2 —6x+1

12.j——§£:2——dx

5x2 —3X+2

14 j———iifL——dx

. 2x2—7x+1

16. [ 223 g
2X5 —X+6

18.]——§£ifL—dx

2 +3x— x>

2x-1
20. | ——————dx
J.2x2—6x+8

22.[ X

X—3 q
V2x2—4x—1

24, [ 2o

\/1—4x—x2

26. [
2X°+x+1



27 [———

X+1

3x% — 2x — 3

29. |

YacTHHAMUA
1. a)
2. a)
3. a)
4, a)
5 a)
6. a)
7. a)
8. a)
9. a)
10. a)

5x+1
x2—4x+1

dx

[(2x-1)e¥*2dx
[(2x+1)sin(3x — 2)dx
[(8x—1)cos(2x +1)dx

[(2x+3)-e>dx

[(8x+1)-cos(5x — 2)dx

[(2x+3)-sin(4x —1)dx

[(@—2x)-e™*°dx

[(8—4x)-sin(3x +5)dx

[(4x+1)-cos(4x—3)dx

[(2x-5)-e>**dx
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28. ——?ﬁ§i§———dx
4x“ +6x-13
30 [ 4

6)

6)

6)

6)

6)

6)

6)

6)

6)

0)

\/3—6x—x2

3aBnanns 4. 3HaTH iHTETpaK, 3aCTOCYBABIIN (OPMYITy IHTETPyBaHHS

[arctg 3x dx

[In(2x-1)dx
[arcsin 2x dx
[In(3x+4)dx
[arctg 2x dx

[arcsin 3x dx
[In(2x+3)dx
[arcctg 2x dx
_farccostdx

[arctg 5xdx



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

[(3x=5)-sin(2x+4)dx
[(7-2x)-cos(3x ~1)dx
[(1—4x)- €>*2dx
[(3=2x)- sin(7x-+ 4)dx
[(5x+3)-e™°dx
[(3x+2)-e>Mdx

[ (8x—=2)-sin(2x+1)dx
[(2x+1)-cos(3x—5)dx
[(Bx—1)e>*dx

[ (5x~2)-cos(3x+1)dx
[ (4x—1)-sin(2x+3)dx
[(4x+5)-e**dx

[ (6-3x)-sin(4x—3)dx

[ (3—4x)-cos(4x+1)dx
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6)

6)

6)

6)

6)

6)

6)

6)

6)

6)

6)

6)

6)

6)

[In(3x —7)dx
[ xarctg 2xdx
[arcsin 5x dx

[ xIn(2x +1)dx

[arccos 4xdx
[arcctg 3x dx
[In(5x+7)dx
[arcsin 7xdx
[arctg 4xdx
J'In(x2 +1)dx
[ arccos 6x dx
[ arcctg 5x dx
J'xln(x2 +1)dx

jarcsin 9x dx



25.

26.

27.

28.

29.

30.

[(3x+4)-e>dx

[(5-3x)-sin(7x+2)dx

[(2—3x)-cos(8x +5)dx

[(7x+6)->*dx

[(8=7x)-sin(2x+8) dx

[(4x—5)-cos(5x +3)dx
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6)  [arctg7xdx

6)  [In(5x—2)dx
6)  [arccos10xdx
6)  [arcctg 6xdx
6)  [In(7x+3)dx

6) [arctglixdx

3aBpanns 5. 3HaiiTy iHTErpan BiJ ippanioHanbHOl QyHKIIT

Jx
d
I‘\‘/Fntl ”

j\/;+3x+2\/_

Idx
1++x+1

=
Yx—1+x-1

e

10.

dx
I 5w

Jx2+ 1+X

dx
31+ x

I\/;+1

I VX+3 ix

1+3/x+3

[ EE
3/x+3-x+3




11.

13.

15.

17.

19.

21.

23.

25.

217.

29.

dx

'[3\/(2x+1)2 —2x+1

(A
x-il+§/;)
Jx

—d
J.5x+1 X

J‘x 2\/—
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12.

14.

16.

18.

20.

22.

24.

26.

28.

30.

[ Jx dx
3x+§/x_2

8/3x +1+1

J.\/3x +1+3/3x+1

I\/_\/_
%/‘«/‘1

x+Jx +3x2

)

j Vx dx
3x+§/x—2

Jx
I

———X

G

dx

Y ha
v

X

dx

J

I dx
Ix +4x
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3aBaanud 6. 3HaiiTH iHTErpaN Bi APOOOBO-PaIliOHATFHOT HYHKITIT

11.

13.

15.

17.

19.

x3+1

x3 - x?

dx

f 3x2 +1
(x-1)x% -1

10.

12.

14.

16.

18.

20.

f 32 —17x+2

(x —1)(x2 +5x + 6)dX

j X+2 dx

x3 —x?

dx

I 3x+13
(x—1)(x? +2x+5)

2x% +1
I3 2 dx
X7 —2X° + X

4x
I(xz —l)(x +1)

X2 —3X+2

dx

- dx
x3 +2x% +x
I 2x% + 4%+ 20

(x +1)(x2 —4x +13)dX

dx

J-G—QX

x3+8

IX2+3X+2

dx
3.1

X



21.

23.

25.

27.

29.

(x-1)*(x+3)

x3+4x—3

I(xz +1)(x—1)

+x2—x—3

x4+5x

2
X +1 dx

dx

4 2

+4x

X dx

3

dx

X4—X2

2

dx

2+4
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22.

26.

28.

30.

i X2 +X+5
x(x +3)(x +2)

x3—2x+5

dx

dx

2
X
dx

3apnanus 7. 3HalTH IHTErpaj Bil TPUTOHOMETPUYHOT PyHKIIT

5+25|nx+3cosx

5+4smx+cosx

3+2003x sinx

J
J
I1Os|nx+5005x
J
J8 4smx+7cosx
v

5cosx+3

0)
0)
0)
0)
0)

0)

J‘sin2 3x- cos4 3x dx

jsin3x-cos5x dx

ISVsin4 X -c0s> x dx

Jsin?x-sinllx dx

jsin5 x-cos¥ x dx

jcosSx -COS7X dx



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.
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23|nx+3cosx+3

5+3cosx 5sinx

5- 3cosx

4anx+5

3smx 4cosx

4cosx 8

7smx 3COSX

3smx+4cosx

smx+3cosx+5

4smx+3cosx+5

23|nx+cosx+3

4smx 3COSX

3smx cosx

sinx — 3cosx 1

J
J
)5 3cosx
Jasiness
Evereiypeve
2o 8
[ ——
I4smx+3cosx+1
| 3sin doosx
J
J
J
rprer——
|35 oo
J
J

2sinx — 3cosx 3

0)
0)
0)
0)
0)
0)
0)
0)
0)
0)
0)
0)
0)
0)
0)

0)

2

Isin4 2% -00s“ 2 dx

Jsin4x-c0312x dx

J‘sin3 x-3cos? x dx

jsin6x-sin8xdx

IBVsinz X - cosS X dx

Icos4x-c058x dx
Isinz 2x-cos? 2x dx
J.cos4 5x dx

j‘sin4 2X dx
jsin5x-sin13x dx
jsin5x-cosl3x dx

I €0sbx-c0s13x dx

I7Vsin4 X - 05 X dx

3

jsin4x-cos X dx

2

J'sin4 5x - C0s < 5x dx

6

Isin3x-cos X dx
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23. a) f 0) jsin7x-sin13xdx
3sinx— 4cosx 4
24, a) 0) Jsin7x-cosl3xdx
I35|nx 2cosx
25. a) J 0) j cos7x-cosl3x dx
2sinx — 5cosx 5
26. a) ] 6) Is.in26x-cos2 6x dx
5sinx— 2cosx 2
27. a) 0) in6 3
sin~ x-cos” x dx
J4smx 5COSX+3 I
28. 6 /
a) [ ) IGSin7x-c053xdx
6smx+5cosx+3
29. a) 0) .2 4
Sin“ 5x-cos ™ 5x dx
Ismx 7cosx 5 'f
30. 0
a) [ ) J‘sin3 x-{cos? x dx

2sinx— 7cosx 7

3aBnanuda 8. 3HaliTH BU3HAUEHUI IHTETpa

zl4

3
x;jx ' 2 In(x—l)dx
cos ‘x ) 2 Xx-1
. j cosxsin® xdx 4, jxe_x dx

7l6 -1

?InzxdX 5 1/2 arccostdX
1~ 172 V1-4x2

0 dx \/;

[ 8. j xsin x2dx

._]_4X2—9 0



11.

13.

15.

17.

19.

21.

23.

25.

27.

0 cos2 3X

3
]

1 1+x

?\/Insxdx

X

5 arctg xdx

1

J'\ll 2x3 x2 dx
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10.

12.

14.

16.

18.

20.

22.

24,

26.

28.

TC
J'sin X cos xdx
T

3

ﬂ-le —COSX
€

0

sin xd x

VX
—dx
Jx

P e—_ U P —N

wl2

[ Vsinxcosxdx

0

sze_x 134 x

0
arcsin(l—x)dx

1
1/12 V1-(1-x)?

X
arcsm—

Jﬁ
T,

i
;

712 cosxdx

7l sin2x



xd X

V2x +1

29. j

/6
dx

33B}13HHH 9. 3HaiiTu HeBIACHI iHTeraJ'II/I

1 I xd X
Ol6x +1

©° 3dx

3.
jv16x +1

o 2
S.Ixe_X dx
0

e

o 8}
9 J-arctg 2y dx
0 1+X

0
11. j

Vx —4x+1

T (x+2)dx

_1x2+4x+5

13.

o0
15, 16d x

©  4dx

17.j 5
1 X +In“ X

U2 4% +4x+5

30, ct923x
/12 Sin® 3x
5 J 16xd X
116X -1
4(]? xd X
1V1ex? -1
o0
6. j J%ﬁnldx
217 X X
o0 2
8 I x“d x
4
0 3(x3+8)
0
10.j2XdZ
13+X
o0
12. dx
21 XT+4Xx+5
14. J»arcthX
0 1+4X
16.

CD
I35
0 +
0]
_[XZde
0



19.

21.

23.

25.

27.

29.

A w0 dpPE

< dx
I -
2 (4+x )1/ arcth

dx
6X2 —5x+1
T dx
3 x2—3x+2
(I) dx

2
o X*+4x+9
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o0

dx
1/3 ‘;+9x2)arct923x

20.

o0
22. j e~ x
0

T dx
24, —
o2 x(Inx-1)
o0

dx
|50

1 9x“ —-9x+2

0 X
e“X 43

26.

30, OJ? (x+2)dx

2
0 '{’/[xz +4x +1j

3apaannsa 10. O6uncnuty mwionty Qirypu, oOMexeHy JIiHisIMH

y:x, y=3-2X

y= ﬁ, y=

x:y - x:9—y2
xy:—l,x:l,x:Z,y:O
y2=9x, y =3X
y=sinx, y=cosx,x=0,
W

4

16. 2

y=4x—-Xx", y=4-X
17. _ 2 _ 2

y=X"+2x+2, y=6-X
18. X+y=7,y= x2 —8x+7
19. xy=4,y=3x+1x=2
20, y=x, y=1 x=3

X

21. y<x+1, y=cosx,y=0
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y=8-x2, y=4 22.  y=3Yx, xy=1x=8
g Y=X'-2x, y=0x=4 5 y=y3-x, y=Jx+5,y=0

9. Xy=6,x+y=7 24, y=e*+1, y=3-e*x=1

10. y=4—x2, y=Xx+2 25. y=+x+4, x-3y+4=0
1

11, y=+x, y =3 26. xy=5y=4x+1x=2

12, y=x>+2x+2, y=2x+3 27 y=x2, y=4x—x?

13 y=+vx+2, y=05x+1 28.  y2_4x, x’=4y

X 2
14, xy=7x+y=8 29. y=2", y=2x-x",
XIO, X:2

15 y=x-6x+9, y=5-x 30 y_ i1, y=7T-x,y=0

3apnanns 11. 3HaliTi JOBXKHUHY AYTH JIiHIT

L. x = 2(t—sint 2. =2cos’

{ ( ); <t<n X=2C081. g t<n/2
y=2(1—cost) y=2sin’t
_ 2 =t?

3. X_ZC(_)Szt 0<t<m/2 4. x=t O0<t<1
y =2sin“t y=1-t
X =2cost x =3t —sint)

5. ., 0<t<mn/2 6.

y =2sint y=3(1-cost)
0<t<nm/2
—3c0s3 =3c0s?

7. X_3C(_)sgt;OStSn/4 8. x_3C(-)St O<t<m/4
y =3sin’t y=3sin“t
X:t2-0<t<2 X =3cost O<t<n/4

9. y=2t' 10. y=3sint’ =T
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x=2(t-sint) {x:Zcos?’t
11. ;

;0<t<m/2 12. :
y =2sin’t

n/4<t<m/2

y=t+1

=2c0st _¢2
L {X Y os<t<2

y:2t+1’

_ 2 42
13. {X_ZCOSt;nMétén/Z 14. {X_t s 0<t<1
15. {

X

=3(t-sint _ 3
17. { ( );Tc/4£t£rc/2 18 X=3c0s’t
y =3(L—cost) y = 3sir®t
n/4<t<m/2
X =3c0s’t X =3cost
19. ; 0<t<n/2 20. { . onld<t<mw/2
{y=35in2t y =3sint
x=4(t -sint) x =4cos’t
21. ; <n 22. 0<t<m
{y=4(1—COSt) {y:4sin3t
_ 2 32
25 X549 oci<n 2. 170 Lost«a
y=4sin“t y=2-t
X=4cost O<t< x=5(t—sint)_
25. y=4sint’ =T 26. y =5(1-cost)
n<t<2n
_ 3 _ 2
27, 70 L o<t<ns3 28 X7 o<t<n/a
y=6sin"t y=>5sin“t
X =2 x = 4(t —sint)
29. ; 0<t<1 30. { :
{y:2t+2 y =4(1-cost)
n/2<t<2n/3

3aaannsa 12. OOuwciautu 00’€M Tijga, YTBOPEHOI'O OOCpTaHHIM
IJIOCKOT Irypy HABKOJIO BKa3aHOT BiCi.
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_ 3
29, X_SCOS3t' (OX)
y =5sin”t

30 {x:Zcost (oX)

y =5sint

3aBmanns 13. OOuMcnIMTH MOABIMHUKI IHTErpal MO NPSIMOKYTHIH

obnacti inrerpyBanus D .

1 ﬂ(2x+ y)dxdy
D

2. ] (x+1)y dxdy
D

3. x+1

dxd

g1+ y? X

4. H(X—Zy)dxdy
D

5 JI'Dj(x2 + 2y)dxdy

6. ‘“‘e2x+y dxdy
D

’. ij(2x+ y2)dxdy

(0<x<1,0<y<?2)
(0<x<2,0<y<1)
(0<x<2,0<y<1)
(0<x<1,0<y<2)
(0<x<3,0<y<2)
(0<x<1,0<y<2)

(0<x<2,0<y<3)



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.
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15
6[ +y )dxdy
i

(¢
( )dxdy
(

[ (x+3y)dxdy
D

[[e*?¥ dxdy
[[(x+2y)dxdy
[] (x+1)y® dxdy

[[(4x+ y)dxdy

glfs > dxdy
Hezx‘y dxdy
II (V- yJaxdy
g2y +1

[[(3x = y)dxdy

dxdy

[Je*?Ydxdy

D
ﬂ(x+4xy)dxdy
D

Jl;j(x+\/§)dxdy
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(0<x<1,1<y<?2)
(0<x<1,1<y<4)
(0<x<1,0<y<2)

o
IA
=
IA
e
o
IA

<

IA
N a
—

3apnanns 14, 3MIHMTH TOpPAAOK IHTEIPYBaHHS Y IIOBTOPHOMY

y
24. JI;JZX +1dxdy
25. H(\/;ﬂ/x_y)dxdy
D
26. .[J‘e3x+y dxdy
D
21. [[sin(x+ y)dxdy
D
28. [[cos (x+ y)dxdy
D
29, g 1+yX2 dxdy
¥
0. |f LA
D
IHTEeTpati
1 x3+1
L dx ff(x, y)dy >
-1 V1-x?
2 2x
3. Jax[f(xy)dy 4.
0 X
1 x%4
5. [dx [ f(x,y)dy 6.
0 x
2 y2+4
7. fay [f(x,y)dx 8.

15 »+3
[dy [ f(x,y)dx
0 2y?

3-y

l —

[dy [f(x,y)dx
0 2y?

V2 y3-y?

fdy [ f(x,y)dx

N

2
1 x2
[ f(xy)dy

1-x2

1
[dx

-1 _



11.

13.

15.

17.

19.

21.

23.

25.

217.

29.

[dy [ f(x,y)dx

1 1-y

fdy [ f(x,y)dx
NEE S

[dy [ f(xy)dx
4 4

[dx [ £(x,y)dy
0 Jx

2 2X

[dx [ f(x,y)dy
1 3-x

1 2-x2

[dx [ f(x,y)dy
0 3

1 3-x

[dx [ f(x,y)dy
0 2X

[N

T

x
N

fdy 3]‘yf (x,y)dx

109

10.

12.

14.

16.

18.

20.

22.

24.

26.

28.

30.

j%dx 2jxf(x,y)dy

2X
dx [ f(x,y)dy
2

o —r

1 2-x2

fax [ f(x,y)dy

dy } f(x,y)dx
Iny
1+J§

dy [ f(x y)dx

dy ]f(x,y)dx

x

dx 2] f(x,y)dy

=<
{

N

>

y
dy [ f(x,y)dx
y2-2y
2y+3

y jzf(x,y)dx

w OF—mW O—mW O—N Ot—pP R
<
N
|
EEN

|
"~ a
<

de Xjflf (x,y)dy

1 (xe1)?

3 3-x
fdx [ f(x,y)dy
0 _Jox2



10.

11.

12.

13.

14.

J;;[ (x2 + y)jxdy
H xy 2 dxdy

” (x + y )ixdy
” x2y dxdy
J](x3—-2yﬁxdy
[[(s-sisay
J'J' X(L+ y)dxdy
[ (x+ y)xdy
[[ x(y —1)dxdy
D

[[ (x—2)y dxdy
D

” (x —y? )1xdy
J'J' X2 y dxdy

D

” (x2 + yz)ixdy

_[ Xy dxdy
D

D:

3apnanns 15. 3HaiiTi noABIMHKH iHTEerpas mo obsacti D .

y=x%x=y?
y=x2,y=2x

x=y% x=y
y=2-XYy=%Xx2>0
y=x2-1,x>0,y<0
y=X,y=x>
y2:x,5y:x

y:x2 —1,y=—x2+1

y=5X,y=x,x=3

1
==X, y=0,x=2
y 5 y

y:xzyy:]_

y:2x3,y:0;x:1

x:yz,x:l

y:—x3,y:0,x£2



15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

] (c+ yly
-
JPI y(L— x)ixdy
E xy dxdy

D

[ x(y +5)xdy
JPJ(X — y)xdy
Jif(x +1)y? dxdy
[ ouy

ﬁ (o + vy
IDI xy ® dxdy
ﬁ(xg + 3y bixdy
Jif xy dxdy
[[ou

i]y@4—x2ﬁxdy

111

y:ﬁ,y:Qx:Z
y=1-x2,y>0
y3:x,y:x,x:1
y2=1-xx>0
y=X+5X+y+5=0,x<0
y=x2-1y=3
y:3x2,y:3
y=Xy=0;x=1
X+y=1LXx+y=2,x<1,x>0
y=x3,y>0,y=4x
X+y=1y=x?>-1x>0

y=vx,y>0,x+y=2

y=xxy=14,y=2

y=x%y£4x
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29, Hyz(1+2x)jxdy D- x=1-y2, x=0
D

30 Ijxeydxdy D: y=Inx,y=0;x=2
D

3apaannsa 16. IlepeimoBmm 10 MOMAPHUX KOOPAWHAT, OOYHCIUTH
MOJIBIMHUI THTErpas

1. -”- ’X2—|—y2 dXdy D X2+y2 21,X2+y232
D

2. J'J' (x2+y2)dxdy DI x2 4+ y2 <4ax
5 _ dxdy 5 2, 2o . .
: . x24y2<1, x>0, y>
w/l X2 —y
. gex +y? dxdy D:  y=y4—x2 x>0
5. fIV1+X2+y2 dxdy D: x>+y2=4,x>0,y>0
) ] 2 +y +4 Dy=v4-x°,y=0,y>+/3x
Hln(x2 + yz)dxdy X*+y?=e?
! D D |x?+y?=e
” dxdy
8 D 9-x*-y? D: x?+y?<4,
. g(x2+y2)dxdy D:  x2+y?<2x,

[[\1+4x? +4y? dxdy X2ryi<2,

10. D:



11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

D
[[x%+y? dxdy
D
. [2 2
Hsmwlzx +2y dxcly
D X°+Yy
_ dxdy
wlx +y?
dxdy

g \a—x2—y?
IDNXZ +y2 —9dxdy

jjex2+y2 dxdy
D

dxdy
gx+y+4

I

DX+y

[[\a—x*—y? dxdy
D

5 dxdy

”cos X2 +y? dxcly

D Xx2+y?

113

x2+y?=1 x?+y?=4
ys\/g-x, y>0



22.

23.

24.

25.

26.

217.

28.

29.

30.

[[sin (x2 + y2) dxdy
D

” dxdy
D 1++/x% +y?

[[ Vx*+y® -9 dxdy
D

[[\9—x*—y? dxdy
D
y
ijarctg » dxdy
2 .2
ﬂ e XY dx dy
D

I] cos(x2 + yz)dxdy
D

dxdy
J

D \/x2+y2 cosz\/x2+y2

y
dxd
J|.5[x2+y2 X

114

<
Il

o
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3apaanns 17. 3naiiTn 06’ €M Tita, 0OMEKEHOTO TTOBEPXHSIMH.

2.

10.

z:—x2—y2+4
x2+y2:2x

x2+y2+22:1

x*+y° =y
220

2:9—y2,z:0
3x-4y-12=0
x=0, y=0



11.

13.

15.

17.

19.

21.

X+2=2
y:2J§,y:%/4
z>0

z=y?

2x+3y =6
z=0, x=0

116

12.

14.

18.

20.

22.




23.

25.

27.

29.

2

Z=X 0

+3y2, z
X+y=1
x=0, y=0

Z:X2

+y2
X+y=2, y=X

z=0, x=0

z=3y
X+y=8
x>0, y>0

117

24,

26.

28.

30.

X+y+22=2

X=4Y
z=0, y=0

z+y=1
y=x°

z=0

3aBnannsa 18. O0uncINTH KPUBOJIIHIHHUN iHTErpa I f (X, yhl , e

L

L — Bigpi3ok npsiMoi Bijl TOUKH Ag_(Xl, yl) 1o touku Ay (X2, y2)

© g s N e

Ai(-2;5)
Ai(3;4)
Ai(-3;2)
A(-2,7)
A(3;1)
Ai(4;,0)

A(-3;7)
Ay(5;2)
Ay(0;5)
Ay(3;-3)
Ay (2;3)
Ay (2;-4)



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.

f(x,y)=2x+3y
f(x,y)==5x+2y;
Sl y)=x+3y;
flxy)=2x—4y,
f(x,y)=5x+y;
f(x,y)=3x+5y
f(xy)=Tx+6y,
f(x,y)=6x+2y;
fx,y)=2x~5y
f(x,y)=2x—-y
f(x,y)=x+y;
f(xy)=—x-2y;
f(xy)=3x-y;
f(x,y)=5x+y;
f(x,y)=-2x+3y
f(xy)=—x+5y;
f(x,y)=3x+2y;
f(x,y)=—2x+3y
f(x,y)=x+3y;
f(x,y)=x-3y;
f(x,y)=7x-2y;
f(x,y)=-3x+2y
f(x,y)=-5x+3y
f(x,y)=-2x+Yy;

118

Ay(5;5-7)
Ay(3;5)
Ay(2;5)
A(7;-2)
Ai(2;5)
A(2;-1)
Ay(6;5)
Ay(3;5)
Ay(3;-7)
Ai(1;2)
Ai(3;1)
Ai(1;-3)
Ay(2;-1)
Ay(-4;2)
Ay(3;-1)
A(5;2)
Ai(4;-1)
A(3;2)
Ay(1;-3)
A(3:2)
Ay(3;-5)
Aq(2;-4)
A(-255)
A(1;-5)

A(2;-1)
AT 1)
Ay(0;3)
Ag(5;-3)
A(4;3)
A(3;-2)
Ay(3;6)
Ay(5;3)
Ay 2;-6)
Ay 3;-1)
A -2;2)
Ay(4;-5)
Ay(1;-3)
Ag(-3:1)
Ax(4:1)
A(1;4)
A(2:3)
Ay(5;1)
Ay(3;-2)
A(-154)
Ay(25-3)
Ay(3;-5)
A(-3;2)
A(2;-4)
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3apnanns 19. Bnepnutuch, mo 3aganuii Bupas OU € moBHUM
JudepeHnianoM aesikoi QyHKUil Ta 3HAUTH 110 (QYHKIIIO 32 JOMIOMOTO0
KPHUBOIIHIHHOTO IHTETpary

1
2
3
4.
5
6

10.

11.

12.
13.
14.

15.
16.
17.
18.

du = {2x—3y? +1)dx+(2—6xy)dy

du = (2x3 —21x2y+2y)dx+(3+ 2x—7x3}jy

du = (3x2 —2Xy + y)dx+(x— X2 —3y2 —4y}jy

du = [3x2 —2Xy + yz)dx+(2xy—x2 —3y2}1y

du=(x2 - 2xy)dx+ (y2 - xz}jy

du = [3x2 —2Xy + yz)dx+(2xy—x2 —3y2}1y
:(12x2y+2x)dx+(4x3 —2y)dy

(2xy—x2)dx+( 2—y?’)dy
(6xy+5)dx+(3x +5y}1y
(10xy +12x +6jdx+(10x2y Sdey

x3 — x )dx+( 3 xzy)dy

du=x* +4xy gdx+ 6X y2 5y4}jy

du

du
du

du

2Xy — 5y dx+ 2 —15xy +6y}1y
2 2

du=| 3x“-2xy+y )dx+( X +2xy—3y2)dy

(6xy +4x )dx+(6x y+3y2)jy
du = (10x + 6xy) dx+3x2dy
Ey +8xy dx+(16xy+8x y}jy

3y +3X ydx+( 15xy +x3}1y

o

u



19.
20.
21.
22.
23.
24,
25.

26.

27.
28.

29.
30.

120

du= (6y3 —4x+ 2xy)dx+ (18xy2 +x2 —3y2}1y
du :( 8xy5 + 2y7 )dx+ (— 20x2y4 +14y6x}jy
du=(21x2y +2Xy — 2)dx+(14x Y+ X +2y}1y
%Sy +10xy dx+(9xy +5x2}jy

5x4y +2y dx+( 3x5y +8xy3}1y
du:(2y +3y dx+(10xy +6xy}jy
du= (GX y~ +2xy )dx+(10x Yo +2x y)dy
du= (8x3y —5x4y2 + 6)dx+ (2x4 - 2x5y}1y
du = (y4 —6xy+9x2)dx+(4xy3 —3x? —l)dy
du= %6y7 —2xy® +3y* )dx+ (42xy6 —5x2y4 +12xy3)jy
du=

6y2 —4Xx+6xy )dx+ ‘;ley+3x2 —SyZ}iy
du= (yz —6xy)dx+ (2xy—3x2 —3y2}1y

3apnanns 20. 3Haiitu noximHy ¢yHKIi u:u(x, y,z) y Hampsami

Bekropa M{Mo BT. M, Ta grad U(Ml).

A w npoRE

u=x2y+y%z+2°x My(1-12) M,(3,4 1)
u=5xy3z2 M, (2,1-1) M,(4,-30)
:In(x2+y2+22) My(-1,21) M,(3.1-1)
u= X Yo7 My(21-1) M,(3,-42)
u=In(xy+yz+xz) M, (-2,3,-1) M,(2.1,-3)
y =\/1Jr x2+y2 172 M, (1,11) M,(3,2 1)
u=x%y+xz2-2 My(11-1) M,(2,-13)



10.

11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.
24,
25.

26.

217.

u=xeY +yeX — 72

u :3xy2 472 —Xyz

u =5x2yz —xyzz + yz2
X
u=

2

X +y2+z2

u:y22—2xyz+z2

u=x2+y2+22—2xyz
u:ln(1+x+y2+22)
u=x2+2y2—422—5

3+y3+z+1)

u:ln(x
2 Z
u=x~-2yz+e
u=xY -3xyz
u:3x2yz3+yz

U= exy+22

u:xyz+xy2

u:(x2+y2+22)3
u=(x—y)? +yz?
u:x2y+ y22—32
B 10
x2+y2+22+1
u:ln(1+x2—y2+22)
X Yy z

u=—+
y z X




122

28.  u=x3+xy2—6xyz M, (1,3,-5) M,(4,2-2)
y z X

L ou=I-—-= M1(2, 2,2 Mo (-3, 4,1

2. u=l-1) 1(2.2.2) 2(-3.4.)

0. X YZ 452 M, (10 3) M,(2,~-45)

3apnannst 21. 3Haiitu rot gl(Mo), |6f5.(M0)|, divgl(Mo) IS
sextoproro nomt a(M )= P(x,y,2)i +Q(x,y,z) j+R(x,y,z)k

Lo a=x%i—xy?j+ 2%k Mo(0,1,-2)
2. a= xy|+(yz+xz)1+xzk Mo(2,0,3)
3 a- y2i+ yz2j - x%k Mo(L,-2,0)
4 a=xi+zj+yzk M, (3,01)
> a= y2|—z j—I—Xka Mo(2,1,-1)
6. a=xyi+xyzj-xk Mo(-1,03
T a= y2_ xyj +2%k Mo(-21 1
8 a- Xij+X22k M(0,12)
% a= yl y2zj —xzk Mo(0,~21)
10 a=xzi-yj-zyk M (0.1,2)
e y2i xy2]+22k Mo(-12 1)
120 a=xyi—xy?j+2%k Mo(L-1 1)
13 a=(x+y)i+yzj+xzk Mo(2.0)
4. a=xyi- (y+z)]+sz M(4,01)
15 a=xi—zy]+x%zk Mo(~30 2)
16 3= X+y )|+y21—x2R Mo(L0 4)
7. a=xzi-yj+yzk My(0,-14)



18.
19.
20.
21.

22.
23.

24.
25.

26.
27.
28.
29.
30.

123

Xyi—Xj+yzk

x+y) i +xyzj—xk
—y)i+yzj-yk
z)l—z j+xyzk

Il
/-\A/-\

y2|—z 27+ (x+y)zk
2

I\)

—XZj+12
i+(x=2)j+(y-xk
i+(x—y)j+x%zk

z

><

—2)i+Xyj+y 27k

Il
NN SN S~
‘<

><

—2)i+xyzj+xk

)i

)i
—2)i+yj-z%k

)i

><

—y)i—Xj+xzk

O O O X ] VI O I O X I | D]
II
—| —|—

x—2)i—yj+xyk

0(1,30)
olL-21)

ZKZZZZOZZZZZZZ
=
o
N

3appanns 22. OOYMCIAMTH TIOTIK BEKTOPHOIO IIOJIA a(M) qepes

30BHIITHIO  TIOBEPXHIO  TipaMin,

KOOpAWMHATHUMU TUIOIIWHAMMU,:

Octporpancekoro — ['ayca

1.

4,

a=3xi +(y+z)j+(x-2k
a=(3x-1) +

a=xi+(x+z)j+(y+2)k

a=(x+z)i+(z-

(y—x+2)j+4zk

X)j+(x+2y+2z2)k

CTBOPEHY  IJIOIIHHOKO (P) Ta
a) 3a O3HaueHHAM; O) 3a Qopmynoro



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

124

a=02x+y)i+(x+2z2)j+(@2y-zk

a

(x+2)i +2yj +(x+y—2)k

a=0Bx-y)i+Qy+z)j+(2z-xk

a=Q2y+2)i +(x-y)j-2zk

(
a=(x+y)i +3yj+(y-2)k
a=(

X+Yy—2)i —2yj+(x+22)k

a

(y—2)i +(2x+y)j+zk
a=xi+(y-2z)j+(2x-y+2z)k
a=(x+2z)i +(y-32)j+zk
a=4xi +(x—y-2)j+(3By+2z)k
a=(2z-x) +(x+2y)j+3zk

a=4zi +(x-3y-z)j+(@By+z)k

(P):3x—2y+2z=6
(P):2x+3y+2=6
(P):x—y+z=2

(P):x+2y+2z=4



21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

125
a=02z-x)i +(x-y)j+@x+z)k
a=(x+2) +(x+3y)j+yk
a=(x+z)i +zj+(2x-y)k
a=08x+y)i+(x+2z)j+yk
a=(y+z)i +(2x—z)j+(y+32)k

a=(y+z)i +(x+6y)j+yk

y+2)i +Xj+(y—2z)k

(
(
(
a=(2y-z)i +(x+2y)j+yk
(
a=(

X+2)i + 2] +(2x - y )k

a=zi+(x+y)j+yk

P):2x+y+3z=6
(P):x+2y+2z=2
P):x+3y+2z2=6

)
P):2x+2y+z=2

)

)

P):2x+y+2z=2

3aBmpanns 23. OOYUCITUTH IUPKYJSIIIO BEKTOPHOTO IOJIS a(M) 1o

KOHTYPY TPHUKYTHHKA, SIKMH 3'SIBIIIETHCS BHaCJ'Ii,I[OK NEpETUHY IUIOIIHWHU

(P) 3 KOOpPAMHATHUMH IUIOMIMHAMU: &) 38 O3HAYeHHsM; 0) 3a (OpMyIIOr0

Crokca

L a=zi+(x+y)j+yk

2. a=(x+2)i+zj+(2x-y)k
3. a=(y+z)i+x+(y-22k

(P):2x+y+2z=2
(P):3x+2y+2=6

(P)2x+2y+z=2



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Q| Q| |

o o

SJJI 9->I | Q|

QJI

o) |

Q|

126

2y —2)i+(x+2y)j+ yk

y+2)i +(x+6y)j+yk

) +(x+2)j+yk
P +2j+(2x—y)k

P +(x+3y)j+yk

=(2y—z)i+(x+y)j+xk

272 —X)i +(x—y)j+(Bx+z)k

=(
=(2x—=2)i +(y—x)j+(x+22)k
=(

X+y+2)i+27+(y-72)k

=(x+y)i+(y+z)j+2(x+2)k

=4zi+(x—y-2)j+@By+2)k

=(2z—x)i +(x+2y)j+3zk

—4xi+(x—y-2)j+@By+22)k

=(x+22)i +(y-32)j+zk

i+(y—2z)j+(2x—y+2z2)k

=(y+z)i+(2x=2)j+(y+32)k

(P)x+3y+2z=6
(P):x+2y+2z=2
(P)2x+y+3z=6
(P):x+2y+2=2
(P):2x+2y+z=4
)
(P):x+2y+2z=4
P

P

><
||

P)2x+3y+z=6
P):3x—2y+2z=6
P)x+4y+2z2=8
P):2x+y+z=4
P):3x+2y+2z=6

(P):

(P)x—

(P):

(P):
(P):x-2y+2z=2
(P):

(P):

(P):

(

P):x+2y+2z=2



20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.
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a=(y-z)i+(2x+y)j+zk

a

a=

a

(x+y-2)i

a=(x+y)i +3yj+(y-

—2yj+(x+22)k

2k

a=0Q2y+z)i+(x—y)j-2zk

a=0Bx-y)i+Qy+2)j+(2z-x)k

(x+2)T +2yj+(x+y—2)k

a=(y+2z)i+(x+2z)j+(x-2y)k

(x+2)i +(z—-

X)j+(x+2y+2z)k

a=xi+(xx+2z)j+(y+2)k

a=3xi+(y+z)j+(x-

a=03x-1)i

+(y—x+2)j+4zk

z)k
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