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OBbIKHOBEHHBIE JU®POEPEHLIMAJIBHBIE YPABHEHUA

1. InddepeHunaibibic ypaBHeHHE NEPBOro Nopaaxa
BLIACHHB THN YPABHEHHS, DEIIHTH €ro.

anamme 1
111 y=}%, H2)=0. . L2,y =E A0)=1.
1.1..3.y=;%,y(-1)=0. | 1.14. y' ~W’%€-; AV2)=o0.
1.15. y’~“‘/yz—” Ho)=0. 1.1.6.;;’:1@. )(1)=.o.!
1.1.7. y:%, }(—1}=o. | 118, y'=- ‘(r+5 W-2)=0.
L19. y' = l@ Ho)=1. | 1L.1.10. y'=3)a(y’—1)-JxT+7, y(0)=o.

LLIL Y = —ee

x(y 9) A-1)= 0. 1.1.12. y_‘[——— H2)=-1.

V2-x7 )’( )
LL13.y = ,_y}j;% . {-2)=0. 1.1.14. y'=ﬁ%,_xz)=o.
2V - : -x
4y +3 V' +1 :
1115y =2 2 gy =g 1.1.16.y' = . {o)=0.
4 yx7 -4y 1) 7 2yx? -2y Ho)=0

‘-3
1117y’-v(y‘+4 F -3, {2)=0. 1.1.1s.y=._y_'vJ_==,, H-2)=2.
wWxl+s

8x+2xy° Ji+y
1.1.19.y = e A-h=o0. 1.1.20.p' = —Tz_ H0)=~1.
9-x’

2-x°
1121 y'—%/}i.il Ho)=0. 1.1.22. y':_.vj_:‘z}i Ho)=
4 9-x

) [ 2 . f
1'1~23-Y=:'-‘-‘;,l%i. A2)=o. 1124,y = -3 y o H0)=
B y



1.1.25.y _7=.=,‘““’ Ho)=1.

yV4-x?

Xy - x
1.1.27.y = - , A1)=0.
iy v A

q9+y°
1.1.29. y=-‘(%?, AD)=0.
3+

3ananne 2
1.2.1.(x" + 2y )dx - yxdy =0, {2)=0.
1.2.3.2(x7 + y’)dx- yxdj: 0.
1.2.5.(x + y)dx ~ 2xydy=0.
1.2.7. (3x’ - 2y?)_dx- xydy=0, yp(1)=2.
1.2.9.(3xy+ 2y )dx = (%" + xy)dy.

1.2.11.(2))2 + xy)dx + (x‘° - xy)dy =0,

1.2.13. ('x22xy)dx = (xr-22)dy. H2)=2.

sy =2 Yis,
X X

1217, 5%y = 27 - 3xy—4x7 .

1221y =2 %-3 Lis
X X

Hxy+2y°

1228,y =5

1.2.25. 7x~6y+y-y =0, ;{-9 =1

1.2.27. Xy =y + Sxp+ 2x°.

1.1.26. ) = ~——iterm u3+}"

0)=-1.
18y-2xXy y( )
1.1.28. y:—‘f—‘ﬁ, Ho)=2.
x+1
1.1.30.)' =

—ﬁ-}%. H0) = 3.

12.2.(» —4)}2)d;\'+ 2yxdy =0

1.24. (3% + ' )dy+xpdx =0, y(1)==2.

1.2.6. (y’ —2x")dx+ 2xydy=0.

128, (" + 8y Jdx - 4yxdy = 0.

1.2.10. (xy )d\ = (3Ay- x’)dy, y(-1)=-1.
1.2.12. ( 2%)dx = (xy+ x°)dy.
1214, = l:-+3 %}z.

121657y =y -3+ a2, H0.5)=1.

1.2.18. X%y = ¥y Sxy+ 32",
-2y
1220,y = 2222
X - Xy

yaxy
1.2.22. 9 = ———=, Y1)}=0.5.
Vo =05

1.2.24.xp-y + X —4xp=0.

5y —7\1'

1.2.26. ' = P

2% - 4
1.2.28.y = 3\ +‘? HD)=2



1.229.y = ;;“; )

3anamue 3

1.3.1.y+%=1nx.
133 y+L=are
.3, = qreigx.
X
1.3.5.y'+%=cossx. Hz)=0.
2y
137y +—=—=Inx.
. X

Y_ X
1.3.9. y’+;‘cosz.

1311 y +—‘% =nx, AI)=0.

1.3.13. y+y=x-2.
1.3.15, y +2y=x+3.

1317 y'+y= e arcsinx, }0)=1.

1.3.19. y'+3y=x+2.

| 1321 y'+y cigx=2x+5.
1.3.23. y'+ y = e~arcigx, {0)=1.
1.3.25. y' - 2y 1g2x = x.

1.3.27. y'+ 2y igx =X.
1.3.29. y'~ y=sinx, ¥0)=0.5.
3ananue 4

2y A
L4l y+ 3L = 3y,
x

143, y +xp=(x- D'y,

1.2.30.2(33(3 +xy)y’ = yz +2xy.

13.2.5 -—i—_y =hnx, I)=2.

T 1.34.y +-i—: = arecIgx .

y

1.3.6.y' +== sin3x.
x .

138.y —3)’; =Inx. fI)=-3.
13.10. ¥ +§ = sin~.
13.12. Y+ = Inx.

2x
1304, y - y=x+1 )0)=-2.
1316, y-2y=x+5.
1.3.18, y' - y = ¢* arccosx.
1.3:20. y- 3y=x-1 }H0)=0.

1.3.22, y—y 1gx=3x+4.

1.3.24. y— y= €"arccigx.

1.3.26. y +2y cig2x =x, ,(13 =0..

1.3.28. y'- 2y cigx = x.
1.3.30. y' + y=cosx.

[



]
1.4.5. 4xy’ +3y=-€"-x*-3°.  1.46. y-y=x7". 147y +y=e Jy.

148.5 + 33’" Y- yz(x’+l)sinx. 149y +y=1x°.
X +1

1.4.10.y - 2ptgx+ ¥ si x=0. 1411y +% =-x.

14.12.20 +xp) = (x- )¢y, 1.413. 2xpy -y +x=0.

1.4.14. ydx +(x-—%x’y) dy=0. 1415 3(xy+y)=xy. 1.4.16. " = -ii+-’;’i .
141r.y =2 L | 1.4.18 7(y’+;v)=xy2
ALT.Y = o5 418, 2 .
2 y" ’
1.4.19.) + 4xy = 2x¢* [y, 1420y = yogx +=—. 1.4.21. 2(xy’ + y) = xp.
o
1.4.22. xy’ +y = )7, 1.4.23.y = xy+ X7y . 1424,y + 2xy = 2X°p°.
1.4.28. yx+y=—xy°. 1.4.26. xy' +2y=x")". 14.27.5 -y =2xy".
1.4.28.5 ~xy=-y - . 14.29.y = (3—{,——2y’)y‘ x. 1.430.xy+y=2yInx.
X .

~ 3anause §
1.5.1.(e‘siny+‘x)dx+(e" cosy+y)dy =0. . 1.5.2.ye"¢ix+(y+(‘)dy =0.

1.5.3.(3x7y + sinx)dx +(x* - cosy)dy = 0. 1.5.4.(¢77 + 32 jdx +(e* + 4y )dy = 0.

1.5.5.(1 ———’;~]dx+(cz SR )d =0,
&y sin” x. & cos” y. 4

1.5.6.( 4 —y)dx+(e”—x-7§——;)dy=0.
o4y

X +y
e ,
1.5.7.(y+ xIny)dx + Sox+lldy=0.
2y .

1.5.8. [sin y+(1- y)cosx]dx +[(1 +X)cosy - sinx]d_r =0.

~

1.5.9.(2xye‘2 +Inyjdx+ (e"z + %)dy =0. 1.5.10. (xy+ siny)dx +( X+ x,cos;) dy=0.

2

1.5.11.(2x+ 3x2y)dx 4—(xj -~ 3y2)dy =0. 1.5.12. 2xpdx + (.\*’ - y’)dy =0.



15.13.(2- 9xy’).;cdx+ (47 -6x")yay=0. 15.14.¢7dx- (2y+ xe?)dy=0.

2 3
1.5.15.%dx+(y’+lnx)dy=0. 1.5.16.3% f”zdx—z" j5ydy=o.
: y

.3
1.5.17. 3x% (1 + Iny)dx - (Zy - L‘y-)dy =0. 1.518.(x+y)dx+ (x + 2y’)dy =0.

1.5.19.(x2 +7 + 2x)dx + 2xpdy=0. 1.5.20. (x’ -3+ 2)dx - (312 ¥y- y")dy: 0.
2 2 ' :
1.5.21.3—’,‘- dx + -”—-Zfi‘— dy=0. 1.5.22. (3x% + 63 )dx + (6x°y + 4y°Jdy = 0.
34 y ) ’
1.5.23. (2x + y)dx + (x +2 }'J)dy =0 . 1.5.24.(10xy - 8y + Idx + (5.\'" -8x+ 3)dy =0.

1.5.25.(2x+ e%]dx+(l— —‘-)e%dy =0. 1.5.26. 2xcos’ ydx+(2y— x? sz'nzy)dy =0.
¥ .

1.5.27. (12x+ 5y - 9)dx +(5x+2y-4)dy =0.

1.5.28. (3xy~’ - x’)dx + (3x’ y—6y° - 1)dy =0.

D o
1.5.29 (Iny—2x)dx+('—:-— 2y)dy= 0. l.5.30.(sm"x+x)dx+(y— sm_x}dy =0.
/ y

2. Tudpdepemmanbhbie YyPRBHEHHS BLICIHHX NOPaAKos ( n32).

2.1. Pemtuts 3apaydy Ko,

211 X7y = (y), H0)=1 y(0)=0. 212y y'+(y) =1 %0)=y(0)=1.
213. y y'= 2(}")2, Ho)=1 y(0)=0. 2.1.4. y" +2siny cos’y. {0)=0. y(0)=1.
2.1.5. 18> y'— y’+T’IL\: =0, ;{g.) =0, y'(f_‘;.) = é

2.1.6. y" = ,?L_—If—’ﬁ, W) =y(D)=0. y"())=-2.
X
2.7, (1+ %)y + 23 = x*. J0)=0, y(0) = 1. 2.1.8. y" = x cosx, J0) = y/(0) = .

] 1 n/l o 20,2 l
219. 9 y"=1 )(5) =y \-5) =1. 2.1.10. y" = x+ sin’ x, y(())=§, y(0)=0.

2.1.11. y” sinx = (I+y')cosx, y(%) =0, y’(f) =-1.



2L12. y" =&, (0)=0, y(0)=1 . 2.113. 2y" = 3, (-2)= 1 y(-2)=-1

2114, y oy = ()Y -(¥). D=1 y(=-1.
118 st msnze ) o2 (2) .
2.1.18. sin* x. y smft.y(z) }’(2 4 3

H0)=1 7(0)=2. y(0)=-1.

21 'wj = (x )5
2.1.17. y* + y'1gx = sin2x, }0)=0. y(0)=-2. 2118, y =Y. {0)=y(0)=0.
2119, 207’ =(y- Iy, H0)=0. y(0)=1. ' |
2120y~ (Y = . {0)= -é, y(0)=0. 2121y =xsinx, J0)=-2. y(0)=0.
2122, y" - siny- Xy') cosy=0, %0) =§, y(0)=2.

2.0.23. (1+ X )y" - 22y = 0. {0)=0, y(0)=3.

2.1.24. 1+ (y) = 2yy". (D)= 1 y()=-1. 2.1.25. xy =y, {0)=y(0)=0.
2.1.26. Y +(y) ~2yy" =0, }0)=y(0)=1. '
2127 xy" +x-(y) -y =0, H)=2y(2)=1. 2128.y"= —+-;— ;(7) 0, y(2)=4.
2.1.29. (- x- )y =%, AD=1 y{)=0.

. {0)=y(0)=0, y"(0)=1.

2x

2.1.30. y" = - 3
1+x? }

2.2. Yxa3aTh CTPYKTYpy OOIIErO PelieHUs YpaBHEHHUS, He HaX0oas KO3pHLHEHTOB ero

YaCTHHIX PCLHCHHH.

221 " -8y=x’ +x° + cos—J_;}-x. 2.2.2. ¥ - 10y 4 9y = (1-x)e" +sin2x+3x7.

2.2.3, y(j) +8 y(3) +16 v =1+ cos5x— I2x.
224, Y 42797 = e wsinx - I5x7. 225, 3 —p=etosinx+ et 137,
22.6. 19 4y = cosx+ ¥ sinx - 2% . 2.2.7. P -9y = X+ 5x- e

2.2.8. y(‘)-— "= (6x—x')+ I+sinx. 229, y()——5)" +6p" = xe* + " -cos2.\+4.'
y

8



2.2.10.y" - 4" + 4y = € sinx-+ 14x% ~ 2+ ¢,

2.2.11. Y +8y=cosx— e *sinx +x°. 2.2.12. Y - 27" = &% + cosIxn + 3x.
2213, Y = 7y" 4 10y" = 1- 7x+ &% cosSx+ 7.

2.2.14. Y9 2y 4 2y = Foosx+ a2 + 1. 2215 3D + 25 4 = cosx 4 1- 37 4 €.
2.2.16. ¥ + Y9 = sinx + e(5+3x)-1. 2207, y7+64y=e* +cos2x+x7.

2218, ) 16y =sin2x+ @+ 5x. 2219, Y 1 6y + 9y = 3x+ € + cos3x.
2.2.20. y(‘) ~3y"=3x+cos3x+ €%, 2221, y"+y' -2y =€ +x+cosx.

22.22. D 4y - 6y = ¥ + 2x+ cos2x. - 2223, Y-y —6' =& + 3x +sin3x.
2.2.24. Y7+ 49y’ =€ + 7x+sin7x. 2.2.25. 1) 4y = & + X7 + cos2x.

2.2.26. 1% - gy = % 4 57— sin2x. 2.2.27. 1) 1+ 3 4 2y = 2% 4 32 - & sinx.
22.28. Y9 4 27 4y = P cosx— S+ €. 2.2.29. Y -2y + Y =€ sinx+5+ ¢ .

2.2.30. 19— 8y 4+ 15)” = &% + 3x + cos3x.

2.3. Peuuts ypasrenne L (y)= f(x), ncnonwsys 8 cayuae a) merox noaGopa, B ciryuae

6) meron Jlarparxka.

2.3.1. a)Lv"—4y’+8y=e‘“", 6)y’—3y‘+2y=-1—i—.
, e

X

23.2. a) '+ 2y=e%; 6) y' -y =—

2+e€"

233.8) )=y +y=x’+6; 6) y'+y=4cigx.

2.3.4. a) y"~ 4y +8y=sin2x; 6) y' -y =& cose”.
235, a)y" + ) =2 6)y" +y=1g’x.

2.3.6. a) y"+3y' —4y=e**; 6)y"+3y'+2y=

e* +1
2
2.3.7. a) y" -5y =sin5x; 6) y'+n’y=——o.
sinm x
238. 8) )" -3y +2y=€;  6) Yoy =—r
24+
2.39. a) y"+y =x7; 6) y'+y= L

cosx



2.3.10.

2.3.11.
2.3.12.

2.3.13.
2.3.14.
2.3.15,

2.3.16.
2.3.17.

2.3.18.

2.3.19.

2.3.20.
2.3.21.

2.3.22.
2.3.23.

2.3.24.
2.3.25.
2.3.26.
2.3.27.

2.3.28.
2.3.29.

2.3.30.

a) Y'+ 3y —4y=x-2;
a) y'— 5y =3x";
a) 2y +5y =5 -2x-1I;

a) y' -y =2(1-%):

a) Y+ 3y + 2y=sin2x+ 2cos2x;

a) -2y +y=x’;
a) '+ 4y=87;
a) '+ 2y + 5y=10cosx;

a) Y +2y=x"+2;.

a) y' -5y +6y=sin3x;

a) y' -3y + 2y=x+x7;
a) y'+2y=x+2;

a) y'+y=€;
a) '+ y=2cos4x + 3sindx;

a) Y -3y =3x+x";
) Y'—-2¥ + y=c0s2x;

a) y -6y +9y=2x"-x+3;

a) y'+y —2y=8sin2x;
a) y' -4y +4y=
a) y' -2y +y=cos2x;

a) y'+9y=15sin2x;

6)y' -y=

1+&
e
Oy -2y +y=—-

S)V'y-l

sinx
1
"3y 4+ 2y ———.
6) y'+3y oy
6) V" +4y=21gx.
6) y +4y=

cos2x
X

6) y' -2y +y=
L4l
6) y+4y +4y=e’2"lnx.

6) Y -2y +y= ;l

9 y”+y'—3+e

6) y' +4y=4cgix.
6) ¥y +y=cg’x.

6) y"+9y=

cos3x

h

4
6) y"-—2y’+y=-:3.

6) y +4y=—rv.
sin2x

T 6) Y-y =€ sinet.

6) ¥y -y = —
< te

6) y'+y=3cgx.
6) y'-2y+y=

X

4

.
s X

3
6 Myt = .
) Y-y > _4

6 y-y=

2+€"



3. Cucrems! ¢ pepeHIHAILHBIX YPABHEHIH

3.1. PeunTs CHCTEMY, UCTIONB3YS METON HCKIIIOUCHHA.

x=x+4y.  x(0)=1

311 {y=2x‘—-y—9, Ho)=0.
 [x=3x+y, *{0)=1,
343 {jl=~5x-3y+2, Ho)=o.

x=x+2y, x(0)=2

3.18. {y 2y A0)et

x=-x+3y, x(0)=1
307 {y e A0)=os

x=2x+y, x(0)=1
3.1.9. {y a7y A0)=3

v — T
ER R AR ”*e’” Ho)=1.
y=-x+2€ x(0)=2.

X=2x+y+cost, x(0)=5,
3113’{ =-x+2sint,  H0)=-1
I———-- x)=1
3.1.15.
y=x+y+—— W)=2

ST, x=2x-6y, x(0)=3,
y=3x+4y, y0)=2

x=-2x+3y, x0)=1

3.1.1
? {j*=4x+y, H0)=-
x=x+5y, x(0)=0,
2t {jl=4x+3y, W0)=-1.
3123, ?—x+6y x0)=4.
y=2x+3y, y(O):—I‘
spas, [F7¥730  M0)=0
y=-3x+4y, H0)=-2.

x=x+3y, x(0)=1,
3.1.2. 4, }
{y-—-x—y, Ho)=2

-2x+6y+1, x(0)=1,
314, {y 2x+2y, no)=1

318, J:c=x+5y+1, x0)=-1,
y=2x+3y, N0)=1

LS. J:c=—2x+5y, x(0)=3,
y=x+4y, H0)=-2.

R e o
y=2x-3p+1. Y0)=-2.

k=y+t, x0)=1
3112 { =x+¢, W0)=0.

31.“’ {x+y =2x+y). x(0)=3

y=3x+y, H0)=-2.

L16. ,\:'=5x+3y, x(0)=-3.
y=x+4y. N0)=1

3LI8. X=2x+5y+cost, x(0)=2,
y=4x-3y+sint, y0)=-

x=3x-y+3, A0)=2.

‘3.120
y=4x+2y-5 H0)=-2.
=2x+5y+4sint,

3.1.22.
=3x -y~ cost,

y=3x+yy ‘y(0)=1_

X=3p+2. x(0)=1,

.1.26.
312 y=2x+1 H0)=-1

=-S5x=+2 Y =2,
3124, {\ Sx+2y, x(0)

t

.\‘(0) =-1,
y(()): -1



--—-2y, x(0)=1 x=2x-3y, x(0)=2
3.1.27. {y 2x+5y+3, A0)=0. 3.1.28. {y=3x+5, CH0)=-1

x=5x-3y x0)=2 X =5x-cost, x(0)=1,
3.1.29. {y:.?x-—y, Ho)=1. 3:1.30. {jl=3x—2y+3sint, Ho)=2

3.2. Pewnts CHCTEMY, ncnomya METO/ HHTErpUPYEMBIX KOMOHHALIH .

321 :f=5x+3y+t,
y=3x+5y+1

3.24. x=2x-5y+¢,
y=-5x+2y+¢é.

x~6y-+¢€ -sint,

C321.7
{y —6X+2y+¢ -sint.

3.2.10.{"" ~2x=3y.
y==3x-2y.
32.13.{" 5“2”
3.216.{x ~y+ cost,

y=-x—cost.

32 9.{" x+7y.
y=7x+3y.

3. .zz.{x' =3y + sint,
y=-3x~sint.

5.

3.2, {" X+,
y=x+35y.

3.2.28. X=2x-7y+¢ cost,
y--—7,\+23+e’cost

3.2.20. {

322, [F72x+
oo p=3x+2y.

=X+ 3y+ 3cost,

3.2.5. {
' y=3x+ y+3cost.

28 X=-3x+4y+1e,
T y=ax-3y-1e.

X=7x—y+2e",
lp=-x+7y-2¢".

{.x—-,x y+3e,

=-x+2y-3¢.

3.2.11.

3.2.14.

=2x+5y,

3.2.17.
{y Sx+2y.

x=2x+3y+¢,
y=3x+2y-¢.
X=4x+3y,

3.2.23.{,
y=3x+4y.

3.2.26.1l ,

v. = -2_,‘ - ,
3220.Y7 75
y==5x-2y.

{%=5x+3y+3cost,
y=3x+5y+ 3cost. ‘

323, [F=¥Y
y= —4x+2y.

X=3x-y+tsint,
y==x+3y-tsint.

3.2.12. {"fz —x+3y

3.2.9.

y=3x-y.
3.2.15.{‘ Y.
}:
2
3.2.18. X=2x+3y+cost,
y=3x+2y-~cost.
32210577
y=5x
3.2.24 {\ x+3y.
y=3x+y
‘3227.1%= 3x+5y+2e",
y=5x+3y+2¢".
3.2.30.] =76
y=-x-6y.

3.3. Pewuth cucTeMy %:A- Y+ F(t), rne Y =coy,.y,). A:(a_,j) i=12; j=12.

F(1)=col £,(2). £5(0)- ucnonb:%:yx Metoz Jlarpamxa.

6 1 t
3.31. 4= : =] 1
4 (5 2)’ Fr) (1)

12

3.3.2. 4= ( 0
-1

B ro-[7)

N4



33.3.,4:6 3 F(t)=(1:ll)e" 334 4= “4) r(t)=(‘;3)
ssas(? e} ssea] Pro(il)
sar.a-(1 ) r0<(2) S
sas.4=(3 ) r0-(%) satoa(ly 1) r0-( 7,
S L 2 o IR O T
s oy o wmenll ()
sl Joro-(e s al, Joro()
S 2 X o R U TR o B2
S R R )
] o) waaly Jro-( )
) Jro(7) el Do

et N ‘ ry ’ .
3.3.25. A=( ! 5) F(t)=( C,o‘"). 3.3.26. A:L‘ 9); F(z):(”’”).
: -3 1 sint . 4 2 3cost

-1 - t -2 - nt — cost \ ..
33.27.A=( ! 8); F(t):( o ) 3.3.28. A=( 3); F(z):(s"_" a"”].
2 -~ sint + 2 cost 3 2 2sint + cost,
1 -3 N, 3 -4 3sint \
3.3.29.4= F(=] |t 3.3.30 Az( ] F1~( )
(5 ) () (2) 9 3 () cost - sint



OCHOBHAIE YPABHEHHUSA MATEMATHYECKON ®H3NKH.

3ananne 1. Onpenenurs TAN YPABHEHHA B H4ACTHEIX NPOU3IBOAHBIX
820y, + 2400, + @potty, + F(X- yuu,,4,)=0 ¥ NPHBECTH €ro K xanounqecxouy Bm.ty.

3uauenus xOXpPULHENTOB 4y}, G;,, d,; B3ATh #3 TaGHHULL

N an an az By 1] ap an a
BapHAHTA Bapmlma

11 1 2 72 1.16 3 1 23
12 172 3 2 117 7 3 52
3 25 3 I 118 5 3 B
i4 7 3 112 1.19 e 7 502
1.5 I 3 3 1.20 3 3 572
1.6 1 L77) ) 1.21 2 e 8
1.7 4 572 12 1.22 12 4 a3
1.8 i 4 3 1.23 8 3 2
19 | 12 2 172 1.24 a3 ) 12
1.10 ] 312 1 125 | 312 1 273
111 2 1 3 1.26 52 T 25
1.12 3 2 2 1.27 6 . 3 302
1.i3 ) 3 3 - 128 |. 10 5 )
114 5 7 ) 1.29 12 p) 3
115 5 3 4 1.30 974 3 ry
3aname 2

a) Ucnonb3ys meron Janambepa, HaliTi pelieHHE YpaBHEHHUA f;—;—; =a -Z—;l; . €CIIH

‘u(t,x] 1=0= (%), #(t.%) -0 = w(x). Bﬁpaméﬂua dysxunit o(x), y(x) H 3HAYEHHE @ B3ATH H3
Tabum. 1. '

6) Hcnonssys Meron Q®ypbe, HAHTH PeilieHHe ypaBHeHMA %z— = az Fu (0 <x<t).t>0,

ynonne’raopxiomee HauanLHOMy yenosmio #{1,X) .o = f(¥) ¥ KpaeBbIM ycnOBHAM

»:(t,.xx x=0= a(t,xx x=¢ = 0. Boipaxenne wis ysxuunm /(X)) 4 3HayeHde € B3ATb U3 Tabn. 2.
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8) HaliTH QyHKuuio, rapMOHHYECKYIO fgé_yrpu Rpyra paumyca ru raxylo; 310 R

n(r,g;*_a = f(9) - Buipaxenne uis (byuxﬁnn /(p) wsnauenue 7o BIATE H3 raﬁn 3.

TaGmamn 1
e o(x) w(x) a N © ¢(x) wix) “
1 P I 16 | (x+) | 2, |1
2 [T (xtIf | (<t D) i T | I | P 2
3 X | 2Xx 3 18, ¥ | x| 1
4 sinx cos2.-t 1 19 sin2x cosX 2
3 cosx | sin2x 1 20 cos2x Sin2x 1
6 1gx sin“x 2 21 1g2x 2sinx 2
7 Teagx | cosx 2 22 cag?x | 2cesx | - uf
8 | sinxtigx | a@nix | 2 33 |sindx+cosx| sin2x | 2
9 cosx+ctgx| ¢cos3x 2 24 sin2x | cos3x -1
10 | siadx | cos3x | 2 25 . N7 | () |2
(3'* ‘) S
11 | (2x+1) | (F+IF 1 26 ZTY) L WY 1
| | (3*’)
B | (21 | (%17 3 7 @) | | 2
13 (x-1)° (x+1)* I 28 sin2x+x | cos3x+x 1
14 (2x+3)7 | (2x+1)° 2 29 . IgXIX | cgxdx 2
15 X 2x+x° 1 30 cigx+x | sin2x+x 1
| TaGmesm 2
7 23] 7 P Y Fix) ? «
sapuanTs BAPHRHTA -
1 x T ) 16 2x-1 I
2 x+1 i , 2 17 - X+3 2 1
s
3 Iox 1|2 18 X435 —2- T -
7 B T R R ) 19 X[ 2 T
5 3x A 2 20 T 3x+7 -2 1
6 4x 2 1 21 7-3x ] 1




7 FrY) ) T %) x4 i I
2x 3 ] FX) 4 2x 1 i
9 2x+S 2 1 24 5-3x 1 1
10 3-2x 2 1 25 3x+5 1 1
i | xd i i 76 33% 7 7.
12 2+x 2 2. 27 Sx+8 2 2
13 x+4 1 2 18 L 6x+3 2 2.
: 14 Y P 2 j 29 J=6x 2 2
15 | ax ] 3 30 x+3 . 2 p)
o . 5
: \ sl ‘ i -
fefmmad . -
N sapmanra | () re M papuanTa Aoy - ro
cosp I 16 sin2p-cos2¢ - 2
o sing r 17 cos2gtsing 1
1 18 5 1
cos2g cos” —'?;qp
4 i 1 19 ) 1
w2 PER
3" 4o 0 -
ot : 2 C s 2 b
3 ) 3
- 6 2 21 .. , .
sin? : o2 !
3 . 3 .
7 L2 2 22 sin3gp 1
cos=@
3
8 2 2 23 cos3p T
H sin=g
3
9 ; c 2 24
COSZ . (;052 2
: 2 , 5
10 . 2 25
Si’iz T : 31‘”2 2
. 2 L : 5 .
T 1 . 30 1 T 1% 2 7
—’-stn—z— cos}qo + sm;q;

16




12 ! cos> 2 7 cosz +sin4
29957 EAinid
7 . 8
13 singrtcosp ! . sin—gtp + cosp
14 sing-cosg 2 » cos% +sing
15 Si"‘zwow ! 0 sin%+cos¢ .
PAAbI
1. Yncs10BbIE PRILI
3ananme 1. Haditu cymmy pana.
1.1.1. . 1.1.2. ——————— 113, ), ———
.,; n(n+ ] ,.% ”—4n+3 E,(on 7)(6n+ 5)
1.14. . 115, ) ———— 116, ), —ro——
,.;1 n(n+ 3) gg "~ 12n+ 35 Z‘,(.?n 2)(3n+1)
" P
LL7. . 1.1.8. } ———— 1.19. ) —————,
Z n(n 2) ,E n —I4n+48 g, (2n+1(2n+ 3)
1.1.10. . 1111 1.1.12. —-——-—-—-—-———.
Z n(n 3) ,.;, n-10+24" Z 7 (7n-5K7n+2)
1 ‘
1.1.13. ) ————. 1.1.14. © 1115, —-—————-.
2 n+2) rEs w-8n+15 ,.; (4n- 3)(4n+ 5)
1.1.16,i L 11172_-————. 1.1.18. i
ws 0 ~6+8 ot (In- 6)(7n+1) s —4n+ 3
: 6
1.1.19. ) ——————— . 1.1.20. 1121 ) .
Z~, (4n- 5)(4n+3) E) w+dn+ 3" ,,5_':, 2n—-3)2n+ 3)
24 ~ - 1 48
1.1.22, ) —— 1123 ) ———. 1.1.24. ), ——
,.g, 7 +dn+ 3’ § (3n-23n+1) ) ZG " ~6n+8’
1.1.25. i ¢ 1.1.26. 2 3 1.1.27.)% 2

= (2n=-12n+ 1)’ Swen-2

w (Cn+ D20+ 3)°




36 6
) S 1.1.29. P
112 5 n+7n+10 ,,z, (6n- 5)(6n+1)

3anauue 2. Hccnenosats CXOOMMOCTL PAAA.

d 1 & T
1.2.1. ) - . 1.2.2. g—.
Ez n+1 ,.}.:, g8n
- 1
102.“ n;l 7n + I .. Qz 5 Z m
e 1 n+1
1.2.7.2:1 T 1.238. Z (H’)n
o 3'1
1.2.10. —_ 1.2.11. sm
2 513 z
hed 1 d 1
1.2.13. —, 1.2.14. .
,;1 7 +4dn+3 Z; 4,[ n—In-2)
& n 2 Inn
l .2.16. . 1.2.17. .
! ,.2,:, n+2 ,.z.:, n+1
12193 —J4 12205 L.
et (n+1fn+4) i I7n+4
®© 7n+l . n2 @ 1
1.2.22. . 1.2.23. -
E‘z 2" El \/(:+I)(n+2)(n+3)
1225 3 f""‘ : 12263 .
n=i nf n=5 2” - 4
il 1 cos’n
1.2.28. . 1.2.29. .
,.gl vn+2 ZI nf+5

3ananue 3. HMccnepoBath CXOAUMOCTD PAna.

h

ac ) ,
3.y —5—— . 1323 (242!

n=1 2"(n"’ +4)" e
& 1 s 1470 (3n— 2)
1.3.4. g prrti 1.3.5. ZI o Ifw_——é(m” .

.1.224. Y

1130. 3 3

2
123. 3 2!

et n(n+ 2)2 '

@ , 5".
lano n§ ’27(5"‘___1_)‘-

1.2.9. Z
nul

4n~-3
-

1.212. i
n=l

1.2.15. Z cosn

fooy] n(n+1)(n+ 2)

1218, 3 157

n:ll

sm an

1.2.21. )

< 1

4n-2"

n=] -

1221. 3 L
n

n=]

1.2 varl
n=] n
o 7n+1
133. 3 ©
n=] "

7n \"
136 3(; 0

n=jN=

o —5n+d’



137. 3 ?Z_EL 138.3, G—-'EZLT,J‘-—"I 139. 3 -
1.3.10. g 1’;_1 : 1,3,11.2 :’—"_’@ 1312, 2 (:;,
1.3;13.2‘1 arcsin"%.‘ 1344, w m[ln_j— 1.3.15.;3: .
1316, ZI i"—"— 1.3.17.;: 1+1n2' 1318 3 (j:f;)
1.3.19. "‘é m 1.3.20. i:: % , 1321, g (j;‘jgnz
1.3.22.?; m 1.3.23. 2:1 (,:I), 1.3.24.2 (j:i";')n
| i o
1.3.25. zlg',’))' 132%6. 3. m 13273, (;:é
1.3.28. i = (nn+ 11), 1.3.29.2 (ni = 133. 5, (—2-1’;)—,

3ananme 4. VcoieIoBaTH CXOMMMOCTb panga.

141 ,?::o(lyzuzoo'
tae. 3 (o (;”);n.
“7’;,( V3 j:+; L
1.4.10. § (MI)J;%E
1.4.13.2(-1) J— {/___
1.4.15."}_:1%{;;_

= (=) nie n S"42
1.4.2. . 1433 (' 2

E‘, T Z( )

= 5.8-3 2 () nte
148y 2", 1.46.

n;n 24"+ 3.7" Z n zin’ +2

< e
148. 3 (- 2 149.3 (-1 _8_“‘7__7,

n=1 n=0 28

& () Inel o e A Y
1401 Y L 0 p4a2. Y (-] .

,,; Yn 20 + 307 ngl( ) nls"
1.4.14. I

Z-:I( ) \/671 +n \[—

2 .

14.16. 3 ('”3) : -

n=] ;nw»’

19




1417. 3 (- 1)"‘/':'—*‘/_’_
1429. 3 (-1 T_M_ 14205 COnte

n2"+3

1.425.3 (I’ 2("2*4).

n=l

1.4.22. 2( 1)

n=0

(_ !
1.4.28. E nlm(fabm)

1426, Z - tg-— .

n=}

14. 29}: . (r+ ) -om

I) -nl &

14213 (-1 —2nES

n* n=l Ln+7 Yn?

n=]

14.21.% (- 82 ('”3)

n=1

( Iy cosn
. 1.4.30. —
)-Inn E s

3ananue 5. Halith cyMmmy pazia € TOYHOCTBIO O .

n+i
1.5.1. Z( I) . @a=001.

o {_ A+l
1.5.3. (-—IL— a=0001.

n;z (3n)2

155. 3 (- -221

n(n+1)

1.5.7. Z -1y —, a=001.

1592(1)

(2n+3) (2n+2)
L.5.11. Z (7)2,7 a=0,001.

15132(—)-7, @ = 0,0001.

© _ ”
1.5.15. ) (( ;), . a=0001.
mei NS
In
1.517; 22 . @ =0,00001

20

a=001.

= 0,001.

1563 LN

C1510.5 (&

i(—Lﬂa 0.01.

et (0!

n

154.3 -—i—{)——- a=0001.
= (n(3n+2) |

a =0,0001.

& (52

158 Z(—l)""”, a=00l.

n=1

a =0.0001.
n=0 2n+ 2) "’ .

o n n .
L5.12 -l —, a=00I.
Sers,

1.5.i4. Z( )-—~, a= 001.

n
=0

»15162 ) . a=001.

n=0 3 )"

15183 (<) 221 4~ o001,

=l (2 ") !

& n n"_z - n 1
1.4.23. E(—l) —7 14.24.3 (-) .n’(z-cqs;z—).




1519.3 —(——, a=0001.

nnl~

n

15.20.3 ;Izﬂ, & = 0,0001.

n=]

1.5.21. z(—z%?—*, a = 0,00001. 1522.25—(——L— @ =0,001.

15233 . a=0001. - 15.24.5 ——)—,a 001.
w0 4 (2 ) n<l (ll+

1525.3 (-If —2—, a=0001. 15.26.3 i——— & = 0.001.
n=0 (n+_1) neo (n+1)

15272 -——L a=00l.

ne]

1.5.29.2} (n(;:):)z

, a=0001.

1.5.23.;1 n(_nz)ﬂ @ =001
( n

.530.2 e

n=( ~

a=001.

2. Crenerinpie paapbl H HX RPHIOKEHHS
3agaume 1. Mccnenosarh CXOTHMOCTb PANA.

w© oy gn ( 2) n
2.1.1. . +3
E 7n _”3 "‘I " ( )
(Y 5)7"” o 7N
2.1.4. . 2.1.5. .
> Lo
X" sm—"— .
o ¥ ol
2.1.7. . 2.1.8.
:‘:‘1 = § (’n’ 5n) 4
2.1.10. x-2y". 2111
.g} (5n 8) -2 EI 4. {f‘
X" cos !
2113, 3 ——yntl 21.14. 5 :
s 1Y =i 1)
. cos 3
9 X -COS—F=
et n 2n—-1 bd -\/}—1
2.1.16.23 ———-————(n+2)!(x+ yloo o g —

——(x+5)"" . 2,115, i

“‘&

2.13. 2 7"-7

n-1
2.1.6. Z-A_tL

7 (2n-1)-4"

2.19. i—ij—_\/_—

n=]

in+1(

2.1.12. .
ne]- (3 )

x"-5"

n=7 "Q

(\- )Jn.

2.1.18.
Z; (3n 1)

21



© ""‘ST
2.1.19.
Z

21.22. 3
Z:z (4n-1)

2.1.25.% x"s .
n=2 n~bz n

a0

s(x— )n'

© n3
2.1.20 .E W(X +4

1
X" cosy=

2 T
2.1.23. .
ngl V nt+1

n=l n- 9"

216 3 &0 "

21.29. 3

.kJ'l
=l 5"#.

)2n+l

.

Jl
2.1.21.
,,;, 7
(n+ I)
24,
2.1. Z, S
© x"tgl
2.1.27. %
n=]
2.1.30. Z

n=l V

3
3agaume 2, Vicnone3ys W3BECTHHIC Pa3lIOKCHHS IEMEHTAPHBIX QYHKUKI B AR,

NpeACTaBHTh B BUIE CTCIICHHOTO pAfla “cxonuble” pyHKUMH.

2.2.1. f(x)=€">.
2.2.4. f(x)=(2+x)".
22.7. f(x)=cos’ x.

2.2.10. f(x) =1~ ?).

2.2.13. f(x)=sh’x.

2.2.16. f(t)—

X +4x+3

7

2.2.19. f(x) = arcctg%.

1

1+x*

2.2.22. f(x)=

2.2.25. f(x)=sin’ x.

2.2.28. f(x) = Ir(x? +S5x+ 6) .

222 f(x)=2"
2.2.5. f(x) = sin(a+ x).
2.2.8. f(x)sinxcos3x.

2211 f(x) = 4 + 3x- ).

2.2.14. f(x)= ch’x.

1+%°

2.2.17. f(x)= ==

2.2.20. f(x) = arcsin2x’ .

2.2.23. f(x)= ?\/—}%T

2.2.26. f(%)= I 4+ ) .

1
2229. /(9= ———

2.2.3. f(x)=2"-37".
2.2.6. f(x) = cos(a+x).
2.2.9. f(x)sin2x cosx .

2.2.12. f(x)= Ir(l +x+¥).

M+7x+12

2.2.15. f(3) =
¥
2.2.18. f(x)= arcig=—-.

y=—> .
2.2.21. f(x) Ty
2.2.24. f(x)=(1- _x-’)“Tl*.

2.2.27. f(x)= if2x + 3).

]

2.2.30. f(x)=— T

3ananne 3. BLiuncauTb B (HEYETHBHIX BAPHAHTAX) ONPEResieHHbIH HHTEPall ¢ TOYHOCTBIO

o= 0,01. B yeTHbIX BapHaHTax HAHTH NPpHOIMKEHHOE peleHne 3anauy Ko,



-

035 v
23.1. | cos=-dx.
» 4

0,2 )
233, [ V1+x'dx.
v .

7.
2.3.5. (32 4x.
X

o NI+ X

i
2.3.11. |sinx’dx.
7

2.3.13.

2.3.15.

2.3.17.

2.3.19.

2.3.21.

2.3.23.

2.3.25.

2.3.27.

2.3.29.

0.5

Y arcigx

'[) ~dx
62

"' e“”'zdx.

)

i N

{ —ax.
o ]+ 2%

J’ I’( . )d
)
0.2 1- e—x .
{ = dx.
:f dx

o Y125+
2 dx
’g Y64+ x°

zj_s dx

o Y81+ x*
0.5

23.2. y =x+xX+y; A0)=1.

234. ¥ =x+2); y(()) =0.

2.3.6. y" —xy’ =0; {0)=1, y(0)=1.

(238 y=y+x A0)=1.

23.10. y' + Xy=0; A0)=0, y{0)=1.
23.12. y =(2x—-1)y‘— 1 §0)=0, y(0)=1.
2304, y=x"+y; }(0)=]f

23.16. y'=xy’ - y: y(0)=2 y(0)=1.
23.18. y'=xy' - y+ 1, {0)=y(0)=0.
2.3.29. y=x+y; f0)=0, y(0)=1.

2322 y=y +¥°: }0)=

|~

23.24. y" - xy' - y=0: {0)=1 y'(0)=0.
2.3.26. y"=yy - x*: {0)=1 y(0)=1.
23.28. (1+X )y + ¢ - y=0; {0)=1. y(0)=1.

2330,y =xy - y+&'; H0)=1 y(0)=0.




3. Pamst @ypoe

3azaume 1. [pencraputs panoMm Pypee $ynxmuio f(x).

1j2, -m<x<0,
O

~a/d4, ~wsx<0,
&1&_ﬂ@ { D<x<n

0, ~-m<x<0,
3.1.5. (A) {smx <xs<m

311 f(x)=5x+2, —x<xsA.

—kﬁjﬂ -r<x<0,

s

2
319. f(x)={ o x=0,
T—-X

, O<x<m.

0<x<2m,
x=27.

3111 f(x):{:'

1, 0sx<#mf2,
3.3, f(x)={-1 =/2<x<3x/2,
1 3r/2<x<2m

&Luhﬂﬂzf—L -2<x<2.

3117 f(x)=5x-1 -5<x<3.
3119, f(x)=2x-3, ~3<x<3.

'3.1.21. f(\):M —-m<X<m.

-2x, - £x<0,
3.0.23. f(x)= { 3x. O<x<n.

24

0,
312 fx)={1/2,
1

314, S(X)=x+x,

3.1.6. f(x)= {3‘:

318, f(R)=1" - ¥,

0,

3.1.10. f(x)=4-x,
1o

1

3012 f(%)= { :
3L14. f(x)= {’;

3.1.22. f(x):{z/’z,
0.

3.1.24. f(x)=¢€,

-r<Xx<0, a<x<rm,
x=0, x=a
O<x<a

~TSXS@T

- <X<0.

0<xsm
—T<X<E.
—-r<x<nf2,

-rf2<x<m/2. !
mf2<x<m.

0<x<3/2,
3f2<x<3.

- <x<0,
0<sx<m.

0<sx<mf2,
zf2<x<37/2.
3xj2<x<2m.

O<x<2.

2<x<d.

O<x<um.
X=7,

rm<x<2n

-7 <X<T.




-x, -w<x<0,

3.1.25. f(x):{

0, O<x<nm

0, ~1£x<50,
3.1.27. f(x)={ x, 0sx<1/2,
o172, 1/2sx<l1

3.1.29. f(x)=x°, -Isx<l.

‘ X, Olsxsl,
3.1.26. f(x)=9 1, l<x<2
3-x, 2sx<3.

-2<x<0,
O0<x<2t

3.1.28. f(;:):{i’

3.1.30. f(x)=|]d, -Isx<l.

3ananne 2. QynxumIo f(x) pasnoXUTh b paa Pypre: 8) B HCUETHLIX BAPHAHTAX MO

KOCHHYCAM KPATHHIX IyT; G) B 9eTHHIX BAPHAHTAX IO CHHYCAM KPATHLIX MYT.

3.2.1. f(x):i‘:-—-’zi, O<x<m.
1, x=0,
3.2.3. f(x)=4x+7, 0<x<m/2,

9, =nf2<x<az.

zf2, O0<x<nf2,
0, =f2sx<nm.

3.2.5. f(x):{

x, 0<x<l,
2-x, l<xsg2.

3.2.1. f(x):{

3.29. f(x)=x%, 0<x<2r.

X, 0<xg1,

3.2.11. f(x):{l’ lexen

-1, 05.\‘(7[/?,
1l #f2<x<nm

3.2.13. f(x):{

3.215. f(x)=¢", O<x<in2.

X, O0<x<x/2,
nf2, mf2<x<n

3.2.17. f(x)= {
3.2.19. f(x)=sinax, 0<x<az.

0<x<a,

a<Xx<nrm.

3221, f(x)= {”

& ' x, 05x<‘7r/2,
a2 19={y 5T

3.24. f(x)=x2, O0<x<my

3.2.6. f(x)=x/4, O<x<nr.

2
3.2.8. f(x):x—%—, osxs<l.

1, O<x<zf2,
3.2.10. f(x)= {0’ j2<x<n

1, 0<x<l
3.2.12. f(x)= {x, l<x<2

3.2.04. f(x)=€", O<x<nx.

3.2.16. f(x)='§", 0<x<3.

3.2.18. f(x):'—;. 0sx<1.

3.2.20. f(x)=xcosx, O<x<m.

sinx, 0<x<nf2,

0, =#nf2<x<nm.

3.2.22. f(») = {



X
3223, f(x)=417 35 0=x<2a 3224 f(x):x(l—x). 0<x<l.
0. 2a<xsam -

7r-2x

03, 0<x<05, .
3.225. .f(x)-{_o’i 05 <x<l - 3226 f(x)~ '. O<x<m.
' ' . | x O0s<xsaf2,
3.227. f(x)=xcosx, O0<x<nx. 3.2.28. f(x)= {z 12 wjz<x<m
3.229. /() = {-——" O<x<2z. 3.2.30. f(x)=cos2y, Osx<n.
!
MHTEIPAJI ®YPBE
. IlpencraButh uﬂrerpanom Dypre q)ymcumo f(x).
1 npu\])ﬂc{ <1 : _[signx, mpu <1 )
1. flx)= {0. wpu | 5.1 2. f(x)-{ 0. npuldnl 3. f(x)=¢

4. f(x) =¢€%, 0<x<+o ( IpoHOKKTL QyHKuHIO Ha (-, §) yeTHRIM 0GPa3oM).

5. f(x)=€*, 0<x<+0 (NPONOIKHTE PYHKIUMI Ha (-0, 0) HeYeTHbIM OBpaszoM).

, : cosx, npulx|<=.
6. f(x):e'“‘x', npua>0. 7. flx)= l 1 p
: .0, npu{).f &3
e u]x]s I+x, mpu-1l<x<0,
8. f(x):{s:}" P I S 9. f(x)=41-x, nmpu0sx<l,
: Lo e 0, npu|x| = 1
10. f(x)=—5— 5 x’ npuq>0“. 11. f(x)= = j:x: , npua>0.
12. f(x)= e cospy, xeR a>0. 13. f(x)= e"’"'" sinfx, x<R. a>0.

14. f(x)=sign(x- a) - sig{x-b), npu(b>a). 15. f(x)= . 16 f(x)= J;_e"E Rl 3

1, O0<x<l1,

17. f(x)= {0’, vsg USCX)=A(x). 18, f(x)_—_{x’ npulx| < 1.

0, npulx|> 1.

2
x=1 nmpud<x<l.

19. f(x)= e—% . 20. f(x)= { 0

npul < x < +x.
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3x-1, npu »'05x<l, '
2. f(x)= 31 22. f(x)=27", npu osx<+w.
0, npu x<0, x>}.

[xz, st

23. f(x)= {I —olxl’ m ) j 4. f(x)=11 I<|qs2,
L 0, pi>2
L
: )
[xl 2-3x, mpulx|s=,
28. f(J\) f, npu lx] <2, “ 26, f(x) =) Ixi 2|x1 3
0, npu|x|> 2. ' 0, -§<|x[ '
e, npux>0, (2 %7, npu|x <1,
27. f(x)=4 0, nmpux=0, 28. f(x)=4 1L mpul<|x<2
—€%, npux<0. 0, npu |x|> 2.
x
7 <2 1, npuosxx2
29, f(x)=4é, npu 1<|x<2, 30, f(x)= é npu x=2,
0, npu jx>2 0, npux>2

\

KPATHBIE HHTETPAJIBI. KPUBOJMHEWHBIE U HOBEPXHOCTHHE
HUHTEIPAJDLI
1. Asoiisibie mntrpamu
3ananme 1. VisMeHHTL ROPANOK HHTETPUPOBAHHS.

I :G '\[;;E 0 . y:
1L fdy[ flxp)dx. 112 j dy | flxy)dx. 113 [{dy [ f(xp)ax.
0 gy A .‘3: JE: ~1 - =2y=1
'

I arccosy 2 w2

L14. fdy [f(xp)dx. 115 Idyj S(x.y)dx.

K
yay-¥"

1.1.6. j.dy f j(xy)d\+fdy J' S(x.p)dx.
0 _ayy? —yay-yt

arcsiny

1.1.7. 5 dy _" S(x.y)dx + j:'dy-]'y Sfx.p)dx.
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—_—

24y+i / 24yd-y

118 j‘dyrf e, 119, jdy j fxpdx. 1110 | @ | e,
" o , o

yl -3 ‘12-
12 ¢ 2
LLiL fdy f f(xp)dx+ fdy | fixp)ax. 1112 jdy f f(xy)d)»-&-j'dyj' f(x y)d,\.
0 y/2 1 y2
1.1.13. J‘dy j S(xy)dx. 1114, jdy j flxp)dx. 1115, _i'dy.y].‘.f(x,y)dx.
0 -1+J.v 4257 e 0 .

4 6 x-l 1 X
LL16. fdx [ Sxy)dy. 1147 Jdx [ f(xpdy. 1148 [dx| f(xy)dy.
6 [

0 l,x«bl pudiiy
d 6
2 xe2 2 1Y 2 ysa
L1319, [dx | fxp)dy. 1120 fdx | flxy)dy. 1121 fax | f(xy)dy.
-1 2 i 0 0 0 (e
3xf4  sinx z  ginx inx’
1122, [ dx [ f(x))dy. 1123 [dx | f(x))dy. 1.1.24. IdA [ f(x.p)dy.
zfd  cosx [ [ e Inx
2 2 12 52 Yiex
1.1.25. {ax f fxp)dy. 1126 j dx L Sxy)dy . 1121 [dx [ f(xy)dy.
o = 1 ¢ e
‘ cosx 2-x " 4 log>x
1.1.28. jdx | Axydy. 1129 jdx j f(x y 1.1.30. fdx | f(xy)dy.
- -1 2 2
...1 -E(x-l)

3ananue 2. Haiitit nnomans o6nacTh, OrpaBHUeHHOM THHHAMHE.

121, p=(1+cosq>),p=ca.€¢. 122, P =x+1, x+y=1. 123.xp=4.x=1y=2.

1.24. y=x?-2x, y=x. 1.25. p=3cosp, p=2-cosp.
X , , ) 5
1.2.6. y =2x<2xsy2),y' =4x-x*. 1L27. p=1-singp. 128, xy=lx+y= 5
129. p° = -2cos2p, p=lp =2 I). 1.2.10. o’ =4sin2p, p=1(0< p< I). o
. i
- 1.2.11. p=2sing, p=4sinp . “1212. y = sinx, p = cosx, X = 0(0 Sxs ;J .
1.2.13. p=2sing, p=I(p=21). 1214, ' =I-x,p=1+2x.
1.2.18, p=2sinp, p=sing. 1.2.16. xy -é. xy=2, y:%,y:.?x.
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’/J—’
1.2.17. p=2-cosp, p=cosp . 1.2.18. y=arcigdx, y+ x> =0, x=1.
1.2.19. p’ = 2sin2¢p, p=I(pz ). 1.220. X’ -y’ =1, y=1, y=-1.

1.2.21. p° =2cos2¢, p= H0<p<l). 1222 y=x’e™, y=0, x=2.

1.2.23. p=1gp, ¢=—:-. , 1224 X 44y =82, ¥ -3y’ =&, x2a.

1.2.25. p=‘/cqs.?¢p, p=715-, OSps—JI—E-. 1.2.26. y=x, y=-x, -y’ +2x° = 1.

1.2.27. =cos3¢,p=-1-, ‘pz—l—. © 1.2.28. y=xlitx, y=xinx, o<xsl.
P 2 P23

1.2.29. p7 = 2sin2¢, p=1, p> 1. 1.2.30.2x2 422 = 2x+1, 2 +y =1 P +y 21.
3axanwe 3. HeonHopozmas niockas Gurypa (IUIacTHH2) C H3IBECTHOR DUOTHOCTLIO
r= r(x, y) OrpaHHYeHa 3aHaHHBIME JIHHUAMH,

a) B papuanrax 1.3.1 - 1.3.10 galiTh Maccy MIaCTHHBI.
6) B BapuanTax 1.3.11-1.3.20 Haiith craTHueCKHil MOMEHT IUIACTHHB OTHOCHTENLHQOCH OX
B) B BapuaHxTax 1.3.21-1.3.30 HafiTH CTATHYSCKHH MOMEHT MIIACTHHH OTHOCHTENBHO ocH QY.

130, y=x°, x+y=2, y-x=2(x20), y=x+2.
13.2. x=y, x-3y=1, y=1, y=3 y=y. 133.% +y =4x, X7+’ =4y(xp20), ;v’=x.
134. Y =x+4, y'=4-x, y=0(y20), y=y.
135. X +y' =1 X +y°=9 x=0, y=0(x20, y20), r=x+y.
136, y=x, x+y=2a x=0(a>0), y=x"+)’. 13.1. r” +y 5o x(x>0)
1.38. y=3x", y=6-3x, y=x". 1.39. X+ <1 y=]34+[y].
1.310. y° =2x, x+y=4, x+y=12, y=0, y=x+y.
1341 ay=x), x+y=2ea>0), y=1. 1.3.12. y=0, y=sinx, O0sxs<nx, y=1.
L3.13. Y =x, X’ =y, y=1. 13.14. x=)°, x=1 y=x7y.
1315 X2 + )7 =d*. y=x1y20).

2

13.16. y=x, y=x+a y=a y=3qa>0) y:f——t—}:—-.

1347, X +y? =4, x+y-2=0. x20, y=xy.
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1.3.18. x=0, x=1 y=0 y=1] }';—':?ZT. 1.319. y=x°, ¥ =x, y=x.
1+x°

1.320.y=0, y=x, x=1 y=x. 132Loay=2F x+y=2da>0)y=1.

1.3.22. x+y=1 x=0, y=0, y=xy" 1323 x+pf=1 x=0, y=x.
2 ‘ X
y=a’, x20 320,220, y=y. 1325 x+) =ax, x20, y=—

4y
13267+ =25, y=5-3x{y25-3x), y=x.1327. x=0, y=—1 x=1,p=0,y 2 &7,

\4-1'-4
IN

1.3.24. x

13.28. x—y=-~L X+y=-1 x=0, y=xX*y’. 13.29.x=0, y=1-x, y=x’ -1 y=x.
13.30. x=0, y=0, x=2, y=1, y = —r.
1+y

3aasnue 4. Heomnopoasan nnockas ¢purypa D( nnacTiHa) ¢ H3BeCTHOHR IWIOTHOCTHIO

r= 7(x, y) OrpaHH4eHa 3aIaHHBIMA NHHEAMY. HalTH MOMEHT HECPLIHH IUTACTHHEL.

a) B Bapuanrax 1.4.1 - 1.4.10 orsHocurenvno ocu OX; ©6) B papuantax 1.4.11 - 1.4.20
otHocHTenbHO ock OY; B) B papuanTax 1.4.21 - 1.4.30 oTHocHTeAbHO Hagana KOOpUHHAAT.

141. D: x=1 y=0, ¥ =4x(y=0), y=6x"+4y.

142.D: ¥ +y =4, ¥y =9, x=0, y=0(x20, y20), y _-xn

X4y
14.3. D: x=4, y=0, y =4x(y20), 7—2::+37y
144.D: x=1 y=0, ¥’ =x(y20), y=6x+5y.
145, D: E+ =1, X4y =4, x=0, y=0(x<0, y20), y= 2L
XN+
146.D: x=1 y=0, ¥ =9x(y20), y = 3x" +2y.
147. D: X +) =4, X+ =25, x=0, y=0(x<0, p20), y =31
\'*+y‘
148 D: x=1 y=0, y’=4x(yz‘o), y=6x+8y.
149. D: ¥4y’ =9, ¥+ =16, x=0, y=0(x20, y<0), y_i‘-’f—t.
oAV

1410. D: x=1, y=0, Y =x(y20), y =x+5".
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2. Tpolinnie HHTETPAILI-
3anauwe 1. Boraucaurp Tpofinoi HHTErpaL.

2.1.1. m x7 sir{4ocy)dxdydz; V: {x =

1
z=0,

2.1.2. mzy ze""‘dxdydz V{

213, | ! f 3y’dxdydzi V"{z : xy, 1=0.
214, [[f(60y + 90z)dxdydy. V:

L7
2.1.5. m y"zcos—~dxdyd v: {
2.1.6. jﬁfe dxdydz { g

W}’ Ly Y=9% y=0, x=1
2.1.7. HI(I‘FZx’ s V.{ i
2.18. HII5(}’2+Z )dxdydv { =x+y, x+y=1

0z, x=3y
2.1.9. [ y’zcos==dxdydz; V. {
I;{j 3 x=0, y=0, z=0
2 y = —] Z=

2, o= XY Ly xT

2.1.10. j;[j‘ 8y’ze ™ dxdydz; V. {k j

2.1.11. [ff yPdxdydz; V{ =
v

2.1.12. dxdyd: k
e C

2, . s
b oo Yt e

{
2.1.14. [ffy° co —}xy}dxdydz; Vi
14

N
il
S
3
I
l
N
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R S € o

2116, j!j(xﬂ)dxdydz; V.‘{z 30x%+60),

2.1.15. {[f xyzdxdydsz; V:{ -
) -
y=x, y
2, . X T
2.1.17. [!j 8y’ze"* dxdydz; V.{_x _
2.1.18. fffx° asm——-dxdydz v: {
v
2.1.19. _‘;’:”3»: +4)|dxdydz; V:{z — 5(x? + y")
Nawrg, v Y= ¥=0. x=1
2.1.20. [‘j’j‘(‘x’arsz Yaxdydz; ¥ {z= /5 =0

-x:: ]

R e W

= z:2ﬁ"
z=x°+3)y%, z=0,
3. 15x+ 30 dydz; V
2425, [ 15+ 0t { T e

2.1.25. ff y*’e;‘;—dxdydz; V"{ ‘
t

z=0
. Xy Jx=1 y=4. z=m,
6. sty ¥ {\ =0, y=0. z=0.
y=4x, y=0 x=1
2.1.27. § j | (9 + 18z)dxdydz; V,{Zz 5 -0

2.1.28. m (x? +4y")dxdydz; v

- y:], y=2\
et 5 2
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x=2, y=x, y=0,
z2=0, z=1x.

3ananse 2. Buiuuchurh TpOHHOH uHTerpasn: a) B Bapuantax 2.2.1. - 2.2.15., ucnonssys
UMTHHAPHYCCKHE KOOPAHHATSI; §) B Bapuanrax 2.2.16 - 2.2.30 , ucrons3ys cq)ebgaqeaxne

2.1.30. f[f 7 si ——”;—fy-)dxdydz; V:{
14

KOODIHHBTH.

z=49-x" -y

2.2.1. Iy 2dxdyds; V"{ %z =xt+ )

+

2.22. [[[2yx? + P dxdydz; V:{xz
v
X+ ==2x, y=0
2.2.3. j;[fszz + ¥ dxdydz; V.{ =0, 29 20)}

' .x2+yé’=éy, “ x=0.
2.2.4. ;£j24f+f¢xd1'dz, V-{ z=0, z=9(x20).

21
z="2x?+)y?, x20,

2.2.6. {[[xydxdydz; v:{ 2
II‘U z:%{—-xz-—'y), y20.

z=,’9—x"—y’_ xzb.

5

2.2.7. jﬂ zdxdydz; V: Zz=xle ) yzo0

z= 1:;5- xT+y, x<0
2.2.10. ﬂjzydxdydz; vV 7 '
v 7= =X ¥, y<0
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M+y=—dx, y=0

2, 2 ..
2.2.12.]5]sz +y’ dxdydz, V-{ =0 z=3(y20).

; Mry =4y, x=0,
2 2 . :
2.2.13. j£ [ 24/%7 + y dxdyds: V'{ 2=0, z2=3x20).

2 2

-4y x=0,

5 3 . X +y = s
2.2.14. [!szJx + ¥ dxdydz; V-{ z=0, z=3(x20).

xj+y’+2252, x<0.

1<
2.2.17. I‘j:f xyzdxdydz; V'{ z2x’+y’,  yso.

1sx?+y +27 <3, x<0,
z2

Ax*+y); yso.

J2sx?+y’+2i <4, x20

2.2.19. _(gxyzdxdydz.' V'{ z2x’+yl, - yzo

2.2.20. {[f xpzdxdydz; V:-{ :
14
2

2.2.21. ([[2*dxdydz; V:
’/

2.2.22. fff zzdx,dyéz; v:
J:

2.2.25‘ ) _[ dxdydz;: V:
1




4<x’ +y’ +27 €9, x20,

2.2.24. {{f P dxdydz; V: 2 o7
fizasyaz: vy [Eer L,

Isx’+y +27 <4, x<0,

2.2.28. {[[ dxdydz; V: ,
j‘;[jz ydz { 22~ +x°, y=z0.
‘ 1sx3+y2}z"s9, x<0,

22.6. [[[( + ' )asdyts: Vi [Ty ses {.’i;_}:_ yso.

ey ¥ <l x20. .

2.2.27. {{(x? + y* Mixdydz; V: 2

j;[f( y’)d Y OSZS"'\ +y" y20.

15
x?+y +22 <4 x20,

2.2.28. {ff{x*+ ’dxdydz; V: 2, .

"y( Y —II%LSZS‘N”'" ys0.

X+’ +27<9, x<0

2.2.29. {{{{x? + ¥’ }dxdydz; V. 3 :

";g( y’)d 4 - xz;) £z<0, y20

xX*+y?+22s1 x50

2.2.30. {ff{x? + y* Mdxdydz; V: 2,

!y( y’)d 4 0<zs > +}, y<0

15
3aasame 3. Hatitu o6bem obnactu 2 (TpOHHEIM HHTETPHPOBARHEM), OTPAHHYEHHON

HOBEPXROCTAMH. '
2.3.1. z=x° +y2_ z=x" +2y2, y=x, y=2x,x=1. 23.2. P=xt +)’2 , 28 =X 4y +4
2.3.3. x’:" +y2+22 =9 x2 +yz+zz = 6X. 2.3.4. z =xy, z=x+yp, x+y=1, x=0, p=0.
23827 = +y +4, X +y =4 236, X+l =21, =X+ )
23.7.y+z=4, z=0, y=0. 2.38. 2+ 2y-4= 2 X +y—’ =4
2.39.x7 +y’+’=1, Z = +)" 2.310.z=8-y, z=)" x=3 x=5.
2315+ =gy, Xyt = 2312 24y’ =7 (x-1) 4y =1

23.13.z=-2, z=3, y=X 44, y=-X+6. 234 =X+", sx=x"+, 220,
2.3.15. x° + y'+’=1, ¥ +y7- =0,

2.3.06.2=2 x+3p=3 x=0, y=0, 2=3+x" +9y".

2.317.2X 427437 =1, 37=2/ + 2. 2.3.18. X7 + yP4s’=l, yP= 3xT 4327
23.19.y=2, y=3-x°-2, x=0, z=0, x+z=1. 23.20.x° +y’=1 =X+ +I

0ot
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232157 +y5 452y, Y= + 2 2322.2=0, y+z=2 y=x.
23.23.y‘5‘-1‘+z’5 x2 F+y =2 220 23.24. ¢ =32 +37 X-x+y+r=0
2325. X+ =), x=0,z=0, y=0, x = =2, y=2. 2.3.26.22 Py, X4 yer=3
2.3.27. x~+y2+ 216, X +y =4
2.3.28.z= X + '+ 2, x=0, y=0, 1=0, x=4, y=4.

2.3.29. X7 +y'+7'=49, X’ +y’+r’=14z. . 2.330. 7=+, 37=2"+), 05251

3ananue 4. Haiftu Maccy obnacti QQ (TPOIMHLIM HHTECTPHPOBAKHEM), € H3BECTHOH
AAOTHOCTRIO ¥ = y (X, ¥, Z) H OTPaHUYECHHOM 3a5aHEBIMH TOBEPXHOCTAMH.

24.1. P4y +7=l 220, y<O; p=xP 0P +E. 242 x=0, y=0, z=’;0, z=l, y=x+y+z.

2.43. 20=X 1, 1=2; = PP 2.44. P17 +L S 1; =242y 422,

2.4.5. x=0. y=0, z=0, x+y+z=1; y=xz( I- y) 2.4.6. x2+y2=2x{ y=0, 2=0, z;=2, 7 - szz +5°.
24.7. X4y 02 = i 2.4.8. x=1, x=3, y=0, y=2, z=2, =5, }"'12 7
2.49. 9F°=4(74)), x=2; ;=x. " 2,410, a4y 44 <, x2+y1+.; < =t
2.4.11. x=0. y=0, z=0, x+ty+z=1; = (x+y+7}

2.4.12. ¥ +7=82=0,z=3; y= X' +)°. 2.4.13. X+ + 2, 220; y= 2.

2.4.14. x=0. y=0, :=0, X' +y*+2°=1; y= xy°7. -

2.4.15. y'+2'=4, x=2, x=6; =" 2 2416 PR oz = (4 )

2.4.17. ¥ +y'=1, z=0, 2=3; y=x. © 2.418.2x= Y+ y-z20, =0, x=8; y= xy.
2.4.19. X’ +7<(32)7, 2<1; y=xp. 2.4.20. x=0, y=0, z=0, x=I-yp-z; y=1".

2.4.21. x20. X*=y°+2%, x=5; = X", 24.22. 72X+, 2<l; =y

2.4.23. 7=10x+30y, x+y=1, x=0, y=0, z=0; y=x".

2.4.24. X +7=2y, x =432, 220, p=2; y=yz. 2.4.25. X+ 42708, S+ < = x4
2.4.26. y=x. y=0, x=1, z=0, z= 30x°+60y"; y= x+y.

2.4.27 4z= x°+°, y=[3x, =4, y=0; y=xz.

2.4.28 X 4y 42726, X4 <12, = () IR,

2.4.29 y=x, y=0, x=1, z= 3" +2y°, 7=0; y= 8y +12z

2.4.30.x° +:}=25. y =4+, y=0; y=z.

3anansme 5. OGnacTh Q OrpaHHueHa 3aHaHHBIMH MOBEPXHOCTAMH H IUIOTHOCTD B KaXJOH

Touke cbnactn y = /. Haliti: a) B papuanTax 2.5.1 - 2.5.10 craTH4ecku#t MOMEHT O6nactH
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Q otHOCHTENbHO WIOCKOCTH XOY; G) B Bapuanrax 2.5.11 - 2.5.20 craTuueckult MOMeHT
obnactH ) OTHOCHUTENBHO IVIOCKOCTR YOZ; B) B BapHauTax 2.5.21 - 2.5.30 craTnueckuit

MOMCHT 00nacTn {) OTHOCHMTENLHO IwtockocTH XOZ.

25.1. z=12X"+12y°, z=I2. 282. z= 37 +3y?, z=+3, y=0.
2.5.3. z=x"+)°, z=4. ’ 2.5.4. P+7=1, XP+y*=3z (x20, y20, 220).
2.5.5. X+ +=9, X’ +)°=4 (220). 2.5.6. X’ +)°=3, X’ +y°=22-4 (x20, y20, z20).
2.8.7. PP+ =4, P4y =97 (x20, p20, 220). 2.58. X+ +2°=16, 2=0 (220).
259. z= {32 +3)%, z=43. 2.5.10. P+ 47z,
2.5.11. 6x=y’+2, Y +P=1,z22. - 2.5.12. X +°+2°=25(x20, y20, z20).
2.8.13. X4+ =1, X 4+y’=7 (220). 2.5.14. 2x+2y+2=8, x=0, y=0, z=0.
2.5.15. x=y'+7, y+z=1 (y20, z20). 2.8.16. y=4-x’-7 ((x20, y20, 220).
2.5.17. z=X+y, 2=2. ‘ 2.5.18.x+%+—§ =1 x=0, y=0,z=0.
2.8.19. 2z= x’+)°, z=3, 2.5.20, 3-7-7, z=0.
2.5.21. X’ +y*z=1, z=0, 2=2. - 2.8.22. X+ +27°=9 (x20, y20, z20).
2.8.23. X’ +y2+2 <1, (x20, y20, z20). 2.5.24. x+y+z=3 (x20, y20, 220).
2.5.78. 6x+3y+2:=6, x=0, y=0, z=0. . 2.5.26. y=x’+7, y=9.
2827, z=25-x-7, z=0. 2.5.28. X*+)°- /=0, z=3.
2.5.29. 2x+y+z=5, x=0, y=0, z=0. 2.5.30. 3x=y’+7, x=3.

3. Kpasomuneiinbie HATErpaib!-

3ananue 1. BLiuNCIIHTD KPUBONHHEHHBIH MHTErPaJl IEPBOrO THNA ( NO JAJHHE NYTH) BAOIb
JIMHUH, 33XaHHOHA B ISKAPTOBBIX KOOPAHHATAX.
dl

, rae I' - oTpe3ok npamoii, coenunsiouuit Touxy A(0;-2) u rouxy B(4;0).

X

3.1.1.
$x

3.1.2. fxydt, tne I'- Tpeyronbumk ¢ Beputnuamu A(-1;0), B(1;0), C(0;1).
r

3.1.3. §xydl, rae I - npamoyroabHuk ¢ BepunaamM A(0;0), B(4;0), C(4,2), D(0,2).
r

3.1.4. &xydt, rae /-4acTh UIHICE, HAXONALIAACA B IEPBOM KBaJpaHTe
r .

'—E,+—-}i=1,vx20‘,y20.
@ b
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3.1.5. .f ydt, roe MvacTs napabonwt y = 2\/; , HAXOMAIAACH B BEPXHEH NOXYIIOCKOCTH

Osxsl).

3.1.6. §xdt, rze I~ uacts napabomsl y = %x’(l) <xs4).
r

LT § yd?, vae I' - nyra niapa6oms 37 =2x oT Touka O(0;0) nb Touxu B(2;2). -
I

3.1.8. fxde, tae I" - ayra fiapaGomst p=x° ot Touxn O(0;0) 1o TOUKH B‘(l;l);
I .

3.1.9. §(x+y)de, the I' - kontyp TpeyromsHuka ¢ epumnnamu A(1;0), B(B;1), 0(0;0).
I .

3.1.10. xyde, rae I'- xoutyp xeanpara |¥ + |} = a(a> 0).
7 .

3.1.11, & - & , rae I - oTpesok nipsimoi, coemuumousnit roukn 0:(0:0) n A(1;2).

ry¥+y +4

3112 6 i’-ﬁ rpe I - uennas nunns y = ach>.
ry a

3.1.13. §|){d¢, tne C - nyra napabonn y° =2px, 0< xsf.
c ) )

3.1.14. ijdt’, rae I’ - yacth muHuH y=inx, IS xse.

3.1.15. fxdf, rre I - yactb napaGoisi y=x2 or Toukn A(2;4), mo touxu B(l;1).
r -

3.1.16. §xdt. e I' - OTpesok npaMOi, COSTUANIONNH TOYKH A(0:0), B(1;2).
r

drf

X+ y

3.1.17. §—-——-;— rae I™-oTpesox npa;aoi y= -;—xiz, coeguuatoliuit Touxu A(0;-2),
r

B(4:0).

3.1.18. _£e"d£, e I - gactb nunEn y=¢* o1 Touku A(0;1) o Touku B(l;e).
r

3.1.19. §x°de, re I'- sacts xpuBoi y = Inx, esx< €.
r

3.1.20. i{zydli, rae /- yacth MHMM y=¢€', 0<x<1. '
's .
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3.1.2111 1§'(x2 +;1'2)dl» ulxe rI- o@ox npiuoﬁ y= éx-—é crr TOUKH (_)(b;-Z) no\r:oqxu ‘B(4;0).
3.1.22. Iix’ ydt, toe I o-rpesorg npasolt y= —;—x -2 or touku O(0;-2) o Touxs B(4;0).
3.1.23. f(x’ +y )dt_ rael - kOH'.I‘yp 'rpeyronbﬂuxa ¢ Beplunsamu A(1;0), B(0;1), 6(0;0).

r
3.1.24. §x’ yd!, rne I' - apaMoyroasHuk ¢ sepinHamu A(0;0), B(4;0), C(4;2), D(O;g).‘

r
3.1.25. §xy’dt, tne I - TpeyromsHuk ¢ beputanamu A(-1;0), B(1;0), C(0;1).

r

3.1.26, §x’dt, rne I' uacts THHUK y=x3, coempsiomedi Touxu 0(0;0), A(L;1).
r .

4
3.1.27. §x’dt, rne I'- vacty mannu y :%— ot Touxn A(1;1/4) no Touxu B(2;4).
r v

3.1.28. ; yx*dt, rae I' - orpesok npamoit y=x-2, coemunstomuit Toykn E(0;-2), D(2;0).
r , v .
3.1.29. §yx’dt, rne C - xonTyp xeanpara [q+[)=2.
C
3.1.30. ;xdt e I - napa66na y=3x2 ot toaxu A(l;3) no Touxu B(3; 27).
r

3anamae 2. Buiuncnuth KpHBOIHHEHHBE HHTErpal nepsoro tana ( no AMHE AYTH) BIOIbL
JIMHHM, 33JaHHOH DapaMeTPUuecKy. ‘

X=acosl,

3.2.1. } y*'dt, tae C - qacTh OKpyXKHOCTH { isint. PACHONIOKEHHAA B NEPBOil YeTBEPTH.
c ~ y= . '

0<t<

3.2.2. dt, rae AB - 4acTh O OCTH
iyz el b ORpyR y=asint,

4B

rq.l

{x =acost, P s

X =acost,
3.2.3. §(x’ +7+ z’)dt, rae C - nepppili BUTOK BUHTOBOY MEHA { y = asini,
C : . . . z=b
z=01.

3.2.4. §dt, rne C - neppas apka UHKIO | x=ale-sint)
4. gdt. Tae C - nepeas apka UHITIONIL! iy:a(l—cost).

x=a(t-sint),

3.2.5.¢y°de, C-
£ ydt, tne C - nepsas apka UHKNOHABI { y=a(l- cost).




- x = o{cost +1sint), :

.2.6. ‘],\) , - 0<t<2m.

3.2 g +yde rae C - myra pa3pepTKH OKPYKHOCTH {y= o{sint _tcosi), 27
x=t,
3

3.2.7. §(x+2)d¢, rme C - myra kpmBoit y=—:/-_5—. 0sts1,
A .
z=1,
dt » ) xX=acost, 5

3.2.8. § ————, e C - nepauIit BATOK BUKTOBOH JHHEY { y = asint,

LxX+y .
: z=b1.
x =aé cost,

3.2.9. {d¢, tne C - myra kounueckoii BUHTOBOH manmH { y = aé sint, ot Touxn O(0;0;0) no
c z=af A
TouxHM A{a;0;a2).

. x=acost, %
3.2.10. §xydt, rne C - of OCTh 0s 1s—.
gvy : e C - OkpyxH: {y:asim, i
X =acost,

3.2.11. sz +y’ +2° dt, roe C- nepBuii BATOK BUHTOBO JIMHKH { y = asint,

€ z=bt.

3.2.12 §(x’ +y’)d!f rae C - Kpusas x = d{cost +sint), 0s1<2r

e ’ P y=a(sint -t cost), '
x=acht,
3.2.13. bxydf, rae.C - nyra runepbonst " 0stsyy.
£ yEs T ‘ {y=asht. ¢
4 =
3.2.14. &(x% + yfg)d!, rae C - Iyra acTpouzEl {x aaf’j L
A , y=asin’t.

X =1tcosl,

3.2.15. §zd£’, C- KOHRYeCKas BUHTOBAS JiHUA { y=isint, 0<1<1,.
A v

3.2.16. § 2V 4¢. tne C-xpusas 4y=21, 0<i<l.
“Va
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x=acos’t, x20,

3.2.17. §xdt, rae C - acrpouna
; = A {y asin’t, y20.

x=acos’t, x20,

3.2.18. ¢ydt, roe < - actposna
i}' {y:asin"t, y20.

t - sint
3.2.19. fxdl rae C - uumonna{ =d sm) 0<i<x.
a(l cost), ,
3.2.20. $ydt, rae C - unxnouna x =t - sint), o<t<r.
c y=a(l~cost),
x=¢ cost, i
3.2.21. §xd£ tne C - xpusas { y=¢ sint, te(~w,0]. i
z=, ’
(x=¢ cost,
3.2.22. §ydt rie C - xpusas { y=¢ sint, —0<t<0.
z=¢.
x=¢ cost,
3.2.23. fzdt, rpe C-xpusas { y=¢&sint, ~w<t<0.
¢ z=¢,

\

3.2.24. §J;dt,rnec-xpnsan{ = o - sin), 0<1<2r.
C

= a(1 -~ cost),

X = acost,
3.2.25. §x’dt, rae C - 4acTh OKpyXHOCTH { o<k,
pA y=asint, 2

¢ = X l,
3.2.26. g y’d_l, rae C - 4actb OKPYXHOCTH {; ) Z;;SI’ 0<i< —725
xN=31.
3.2.27. }x’dﬂ rae C - xpusas y 3%, o1 O(0;0;0) mo A(3;3;2).
7t

x=¢" cost.
3.2.28. &xdl, rae C-kpuBas { y=e'sint, 0<t<+c.
(o) ~
Z=e ,
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, : x=€" cost,
3.2.29. §yde, rne C - xpusas { y=e" sint, 0<1<+cx.
c . Z=8.', : .

. x=¢" cost,
3.2.30. §zdt, rne C- xpupas { y=¢"'sint, 0<1<+x.
[of ~t ’
z=€ ', N

\

3mm|e 3. BuucauTh KPHBOJMHEHHLIH nm‘erpan nepsoro THna ( o JWIMHS nym) BIOfL
TIMHKH, 3aJ8HHOH B NONSPHLIX KOOPAHHATAX.

3.3.1. farctg%d!, rae C - onuH BATOK CIIHPAIH 7'=d4@.
A 2
33.2. }(x’ + y’)z dt, rne C - xyra norapumuteckol cnupans r = ag™*(m>0) ot Touxy
c
A(0;a) no Touxu O(~0;0).

3.3.3. §(x+y)de, rne C - npapuifi TenecTok neMHACKATH I’ = a" c052¢ .
A ;

3.3.4. }e":z:;dz, rzie C - OKpYXHOCTb X2 +)°=4.
c
3.3.5. p|){d¢, rne C - nyra nemmuckarit 1’ =’ cos2p.
o4
3.3.6. §xde, ;"ne C - uacrs norapudmuueckoli cnupam r= aé*® (k> 0), naxonautascs
Kol :
BHYTPH KpyTa r=a.
3.3.7. 5,/3.) +y*dt, rae C - OKpYXHOCTb I'= 4coSQ .
<

3.3.8. §yx’+y’de, rae C - OKpYXHOCTS 7 =asing . -
c
3.3.9. §(xz + v")df rae C - OKPYXHOCTb I'= acosg..
c .
3.3.10. f(x’ + y")de, rae C - OKPYXKHOCTH I = asing.
C
3.3.11. §(x - y)d¢, tme C - oxpyXHOCTE X’ +y =ax.

[of

3.3.12. fxyfx” -y de, tne C - nubus, 3ananHas ypassenneM (X' +y°) =a’(x’-y’) (x20),
: v ! .
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3.3.13. garctg% d¢, roe C - yacTb ciepany ApxuMena r = 2¢ , 3aKmO4CHHad BHYTPH Kpyra
paauyca R ¢ HEHTPOM B Hayasie KOOPAHHAT (B NOMOCE).
3.3.14. Baiaucauts H ¥ +22de, tne C - KOHTYp OKPYXHOCTR )’ +2° =+/2).
[of
3.3.15. BuuucIHT i(:’ +y? )sdf, rze C - OKpyXHOCTb 2°+ )7 =4.
<
3.3.16. Butuncauts le +)* ydt, tae C - oxpyxHOCTb X+ )= 2x
3.3.17. Buiumcnuts ;(xz - yl)dt rzie C - OKPYKHOCTE X'+ = 2.

3.3.18. Buuncants §(x+ y)at, tae C - oxpyxuocts X'+ y'=2y.

3.3:19. Buuncauts farcclg—dl rne C: p=3p, -‘-’-S¢S?

3.3.20. BuiusciuTh §(\ y)dl tA¢ C - NeBhill JIEMECTOK JEMHHUCKATH 1 =a’ CoS2g .

3.3.21. Buraucnuts Nxz + y?xde, te C - OKpYKHOCTE X'+ y'= 2.

3.3.22. BuraucianTs §

dé, tne C: p=2cos@.

yZ

3.3.23. Bununcants §Jg(x - f)dl rneC: p=2sin2p, 0<@<
c

(NS

3.3.24, Buiuncnuts §xde, rae C: p=1+cosp, 0S@sx.
C

3.3.25. Buuucants f(arctg x) d¢, tne C: p= —, —sws—
: c
3.3.26. Buuncuts §yde, rne C: p=2+cosp, 0.<_ psx.
c
3.3.27. Buruncuts §x. (x’x+ ¥’ )j dt, rne C: p=2cosg.
! .

. 3
3.3.28. Buunciuts f[arcctgiJ dt, roe C: p= i Zep<Z.
b y. @ 0 4

2
3.3.29. BeiuucauTs §.\{arctg—}-,_-) dt, rne C p=sing.

3.3.30. Buiuncnurs f

dl e C: p=2cosg.
4y

3ananse 4. BRlUHCIATD KPHBONBHEHHBIH MHTErPal 2-TO TUNA ( 10 KOOPIAMHATAM ) BAOIL




1.4.11. D: xX* +y% = 16, Jr+y2 25, x=0, y=0(x20, y20) 7fzx 2.
14.12. D: x=1 y=0, y* =4x(y20). 7=x+3f.
2 2 2 | 4x+11y
1413. D: X +y =1 X +y° =9, x=0, y=0(x<0,y20), y =— e
X+

14.14. D: x=1 y=0, ¥ =9x(y20), y =3x+2y.
1.4.15. D: x=1 y=0, y¥=x(y20) r=x"+3y.

1.4.16. D: x"+y"::—4, X¥+y' =16, x=0, y:O(ySO, xSO), }'=—————;~4{.
. - 4y

1.417. D: x=1, y=0, y’ =4x(y=0), y=11x+22y‘.

1.4.18. D: x2+y’=9, 1‘74.):""—-‘)5 x=0, y= 0(x>0 ySO))’-iiH’jf
+

14.19. D: x=1y=0, Y’ =x(y20). y=173x’ +8y.

14.20. D: X +y° =1 X+’ =9, x=0, y=0(x<0, ys0), y= fzx 2,
_ : +y
1421 D: x=1 y=x%, p=0(x20), y=x+y.
2 2.2 xX+y
14.22. D: X’ +y’ =1 ¥ +y° =4, x=0, y=0(x20, y20), reET
. 21y
14.23. D: x=2, y=0, y=2x, y=x+y°.
1.4.24. D: L y=0. y= y=E2x+y,
2x-y

14.25. D: x*+ )7 =4, ¥ +)7 =9, x=0, y=0(x20, y<0), y = L.
L+

| 1.4.26. D: x=1. y=0, V=x(r20) y=x"+y.

1427. D x=2 y=0, y'=4x(y20). y=2x"+3p.

14.28. D: x*+y" =9, ¥ +y" =16, x=0, y=0(x<0, y20), y=x"+)’.
1429. D: x=2 p=0. y=x, y =X +.

1.430. D: x=1 y=0. ¥ =9x(y20), y =x+2)°.



(xouTypa I') 1HHHMH, 3aZ1aHAOH B ACKAPTOBLIX KOOPAMHATAX.
340 §Pde+xydy, I:x+y =9(x20:y20) or AG:0)x B(0;3).
r v

3.4.2. p(x-y)dx+(x+y)dy, rae - o'rpaok npaMoil. coemumsroumii Touxn A(2;3) 1 B(3;5).
I . .
3.4.3. i(xz + zy)dx+(y2 +zx)dy, rne I': 2- -’g-': y ot A(-4:0)10 B(0;2).

3.44. §(xy - X)dx + %dy, e I y=2J% ot A(6;0) zo B(1;2).
r

3.4.5. i(x’ - y2)dx +{x* + y’)dy, roe I': 3;4% =1(y20) or A(3:0) 20 BE310).
3.4.6. §x’ydx—x)7dy, tne I:x’+y* =4 (x20; y20) ot A(20) 10 B(0;2). .
r .

x, 0s<xgl, . :
3.4.7. £(.x2 ~ ¥)dx+(x* +y)dy, tne I: y= {2 Ty gexes O AéZ,Q) o B (0;0).
3.4.8. §(x+y)dx+(x-y)dy, rae I': x=" ot A(0;0) m0 B(42).
, ’ o HEE-
3.49. §xydx+ pxdy, tae I: y=x" ot A©:0) no B(i;1).
Fa

3.4.10. &xdx-— ydy, roe I': X° +%= 1(x20;y20) or A(;0) no B(d;3).

r .
3.4.11. i(xz +y2)(xdx+ydy), rae I X +y°=1.

r

3.4.12. §xdx +(2x + y)dy

5 , IO F:y:ix-ri ot A(1;1) no B(3;2).
ro (x+y) 2 2

3.4.13. §xpdx - 2xdy. rme I': y=sinx ot A(m0) no B(0;0).
7 _

3404, §{x+ 2 + )7 Jdx+ | y-yx2+ P Jdy, cae T X' + P =16 (x20; y20) ot A(40)
# (r=V+77) ( )

o B(0;4).

3.4.15. §M¥, rae p=-(x*+1) ot A(0:-1) mo B(2;-5).
ro(x-y)
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3.4.16. l{ G --i-})dx{é - ?"—]dy e I': x +»-;1 =1 orA©:3) 10 B(;;d).

3.417. §sinx(1+ y)dx +cos’ xdy, tne I': y=cosx ot A(G1) no B(w20).

3418, §(1+ e;}dx+(1;—~;—)e;dy, rie I x=) ot A(l;}) zo B(&2).
r -

3.4.19. §%dx+ 2inxdy, rae I y=4-2x-or A(1;2) mo B(2;0).
rA .

x ¥
3.4.20. §———cdx——Lordy, Tne I: X*+y*=25.
é—f+yy‘x )f+_r’dy e }’:

x*+y =9,

3.4.21. §xydx + yzdy+x2dz, rmel: {
r x+y+z=1

. 2 2
3.4.22. fx’dx+yz'dy+3zdz, roe I {x +y2 +2° =25,
r

z=4.

X +y ~22=0,

3.4.23. § ydx + 2zdy+ 3xdz, the I':{ 5
jA z=3.

3.4.24. §zdx+5xdy—6ydz, tne r._{x’+y"]=z,
r , z=4

3.4.25. fxzdx+ zdy+ ydz, tne I': {z = 5(x2 +4y2 ) -1
r z=4.

. .
3.4.26. §Sxdx+ 3dy+ xydz, Tne I {x + 2_ 4f
r S S z=2. .

g Ax? 4 12
3.4.27. fydx +zdy+ ydz, tae I {“ A +7y )+1
r z=/.

Xryp=l

3.4.28. §xdx + zdy + ydz, txe I‘:{
r Sl x+y+z=1

2 2 2 -
3.4.29. $yzdx + xzdy+xydz. tne I {x +y +12 9,
r . . z=1

2 d
X°+ =27,

3.4.30. §zdx+ xdy+ydz. thme I': { s
T =0
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3anauue 5. BLUHCIHT: KPHBONMHECHHEBIA HHTETpa 2-r0 THIA BAOIL JIHHHH, 3aI8HHOH
TapaMeTpUYecKH ( B HANPABACHHH, COOTBETCTBYIOIEM BO3PACTAHHIO MapaMeTpa t).

x=acost,
3.5.1. §y’dx - x’dy, rne I - nyra smmnca " 05128,
l{f “dy, rme I - myr {y:bsim,
3.5.2. f -d—x—gl rae I' - myra acTpounst x=aa.)sjt, 0<1<Z.
rry =x y=bsin’1, 2
R wloo 3at
. X ==,
3.5.3. §xdy—- pdx, rae I' ners fexaprosa THCTa {?;tt’ 0<t<w.
I = —
1+7

_ . = d{t - sint),
3.54. 1§; xdy - ydx, tae I- nyra apku HUKAOHIBL { 4(1 cost) 0<1<2x.

a(2cast cos2t),.
y=a(2sint - sin21),

x= a\/:?_ costycos2t,

3.5.6. §xdy— ydx, roe I' - gyra neMHHCKaTbl { I s% .
A .

y=aJ2sintdcos2t, 6

X =acost, n
{ 0

3.5.5. §xdy— ydx, tme I - yra xapmuounsi { 0<ts2z.
A .

3.5.7. §-X’ydx + xy’dy, tne I': s1s=.

r =asint, 2
y X X=cost, & n
3.5.8. parcig—dx+ arcig—dy, tae I: —<I1g—.
,f. gx ng e {y:sint. 4 3
x=8cos’ L,
3.5.9. f{/;dxa%—rdy, rae I'- gyra acCTpoOHIbI 4 0<i<or.
r :8 I 3——
y=8sin’—,
4
. x=aft - sint),
3.5.10. ¢(a- y)dx +(a- , tae I - nyra 0<
i( y)dx +(a-x)dy, tme I'- ayra umnonan {  a{1 - coss),
=5 -2
3.5.11. § 3c—dx+—}idy, rae I'- napa6ona {x o2l or Ttoukd A(l,1) no Touxu B(4;2).
ry x y=t-1
3.5.12 fx“’dx+y"d rae -0 ocrs, | ¥ =1+ 2e0st, O<t<rx
-l Y. KPyxH y=3+2sint, ’
dy [x=Rsin21, P
3.5.13. ——+——, rael- o0 OCT 0<t<—
¥ x A KpYKHOCTE |y = 2Rsin’1, 2
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o x=£2-cos’t, c=a-V,
3.5.14. f ydx — xdy, rae I - gyra 3BOIOTH 2UIHIICA a

. : P
r =—"-sin’t, O0<t<>.
Y 7% 4

{xz"(l‘*c"?’)w“" O<t<x.

3.5.18. § §4x+—£-dy, rae I'-xapmiouna a(1 + cost)sint

r
BLIMHCIHTD UMPKYIAIMIO BIOXE KOHTYPA I ( B HanpawiieHHd, COOTBETCTBYIOMIEM

BO3DaCTaHUIO AapaMeTpa f).
X =¢ost,
3.5.16. §xdx+2z2dy+ydz rae I': {y = 3sint, 0s1<2x.
z=2cost— 3sint - 2,
x =4cost,
3.5.17. §ydx 3xdy+xdz, te I: {y=4sint, 0<1<2z7.
z=4~4cost - 4sint,
X =5cost, y
3.5.18. §zdx xdy+ xzdz, tnel: {y=>5sint, 0<t<2rx.
z=4,
. Xx = 3cost,
3.8.19. §(y-z)dx+(z - x)dy+{x-y)dz, tneI: { p=3sint, 0s1<2r.
r z = (1~ cost),
x=cost,
3.5.20. §ydx zdy+ xdz, tae I {y=sint, 0s1s2r.
z= 3~ cost - sint,
1 cost,
3.5.21. fydx+.\dy+(x +y)dz rae It {y= a\/_smt 0<t<T.

z=al,

3.5.22. fzdx+xdy+ydzs, tael y=a(z+‘%), 0<1<43.
7 v
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xze‘cast

3.5.23, §ydx xdy+(x +y’)dz rae It {y=¢sint, astsﬁ

z=¢, .
A3

x=t-sint,
3.5.24. §zdx+xa)v+ydz the It {y=1~éost, 0s1<2x%

400@4

x:wst
3.5.25 §xzdx+yzdy+xydz mel" y=sint, 0<1<2x.
zamﬂ e e
x=2mst
3.8.26. §xdx Z°dy+ yde, tne I': ;v=31ﬁu ca e QSIS
z=4cost - 3sint - 3,
¥ [x = 2cost,
3.5.27. fzdx ydy+xdz, tne I': { y=2sint, 0<1<2x .
z=3,
x =cost, U
3.5.28. fydx zdy+ X*dz, tne I': {y = sint, 0st<2x.
z=1- cost — sint,
X =Qacost,
3.5.29. fyzdx+xzdy+xydz, 20e I{y=asit, 0L1<2x.
z=hi,
i {x =2cost, )
3.5.30, fy’dx+(x+z)dy+x"dz rael: {y=2sint, 05152;:.
sk w0 |\g=1- cost< 2sint, cn

LS I

3anamme 6. Buruncuuts xpunonmlennuﬁ nmerpa.n 2-ro THNa BOOL IMHHH, 3a.mm-|oﬁ n

IIOJBlpBHX KOOpAHHATAX.

3.6.1. §-x’ydx+xp°dy, tne I: p=2asing. 3.6.2. §y’dx—x'dy, tneI: p=dI+ cosp).

3.6.3. §xy’dx~ x’ydy, rne I: o7 = &’ cos2p.
r . U

3.6.4. f(x" + y’)du-(x" ~‘ y’)dy rae I‘:‘v p=2acos.
r .
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3658, §(y-a)2¢ix+(x-— a)’dy.hr)xe»l": p=dl +almp)
3.6.6. }(3x’y+y’)dx+ x’+6xy)dy rae s p*=d cos2p.

3.6.7. &lx-rdy.me[’ nepsuﬁnnm cnnpa:m,Apxuuma p=ap 0s@s<s2r..

3.&8.} x’ =~ rnef-mapmpunqecxax_qnnpub p=ae™® o1 A (p,.¢,) 10 B (p.9).

m.f?xg%,rmr-rmpﬁonmmumpm pp=1 or b,:%‘no 0=
r +
- xdy ! Zpaa.w '
3.6.10. , e ks <pse@,.
i%‘-’? ruepSom p= e E? 8
3.6.11. § (x+73)dx+(7x+y)dy, mnoms 3amxuyTOro XOHTYpa It p=2d(sing + cosg).
- F
3.6.12. §(x’ +y’)dx+{x’ - ¥’ )dy. e I: k=6sia¢..
f i (-
"3.6.13. f(xyz -5y)dx+(x’y+3x)dy, rae It p = d(1- cosg) .
r ' E

36,14, $(x=)dx+(x+p)dy. e It p* = & cos2g .
r

3615, }(x’ =P )dx+(x + ¥ )y, e It p=38cose.
3.6.16. §Jx’+ Y dx+dy, tae - nepeniit suTox cnupamy Apxumena p=ap, 0<p<2x.

3.6.17. fydx xdy, r.ueI‘ nompn@unmascnupm p=ae™” orA(po @) no B(pq:).

3.6.18. yix - xdy fneﬁmnepﬁonumumnpansm:loré;273 no¢_,=3/2.
v !

36.19. §(07 - Sy sin2x)ax + (357 + 2xy + cos2p)dy, Tne I* p=2d{sing + cosg). '
I

3.6.20. §(f—-8y+cos)x)dx+(2xy+ 3y+cos2y)dy, tae I p=asin2p, 05¢s~'-;- .

™

3.6.21. f(mr’ x~3xy - 3y)dx + (cof y-3x y)dy, rae I p=acos2p, - % spst. r
r




3.6.22. lf(Sxy’ — Zy)dx + (5x’ y+ 3x)a§', rae I: p=acos3p, - % Sps< % .

3.6.23. §x’dx+x)’dy, tmel: p’=d’ cos2p.
r
3.6.24. f(xy’ - Zy)dx +(x2 y+ 3x)dy, ‘tae I p=2d(1+ cosg).
7 :
3.6.25. §(6xy+ 5y)¢x+(3x’ +8x)dy. roe I p=8sing.
r
‘ © T
3.6.26. §(5xy’ +3yMdx+ (5x’ Y+ 8x)dy, rael: p=acos2p, - 25957
r - 4.
3.6.27. § larczg-dx + —z—arclg—}’:dy, ‘rhe I' - 3aMKHYTBIK KOHTYP, COCTABJICHHbLIH JIHHHAMEA
rx y
p=1 p=4, ¢=f— ¢=£, TpHyueM E—S¢s£.

4’ 3 4 3
3.6.28. fv(casx— 7 +3x° y)dx+(r’ +x- )r’)dy rne I p=ad(l+ cosp).
r .

3.6.29. §(siny+ ycosx+ 2y)dx +(xcosy+ si'ngc +3x)dy, rne I - cOCTaBHOH KOHTYD,
r

p=13 Slmp}

o6pazoBaHublii
p=1+cosp

3.6.30. f{ }dx+(1—;)e’dy roe p" & cosg.

3aaanme 7. 3agana MaTepranbHasd uHAS £, B Ka)XHOH TOYKe KOTOPOH onpeneneHa
IWIOTHOCTb ¥ = r(P) . B Bapuanrax:
a) 3.7.1-3.7.5 naiitu Maccy munnn (£ R,);

6) 3.7.6-3.7.15 HaiiTh cTaTHYECKHH MOMEHT JIHHHH £ OTHOCHTENLHO ock OX;
B) 3.7.16 - 3.7.25 HaliTH CTaTHYECKHIl MOMEHT OTHOCUTE&IILHO ocu OY;
r) 3.7.26 - 3.7.30 naiitn Maccy nuunm {({C R;).

) : x=4cosp, n
371, y=x*; A24), B(L]);, y=x. 7.2 ST, V=X,
y=x | (24). B(LD); r=x 3.7.2 {y=45m¢’05¢<2 y=x

Xy x20 x = (1~ sint),
373 —+=—=1 S or=ay. NE 2
+ 1 y=xy 374{ = (1-cost), 0<t<2n; y=y.
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x =1~ sint, A | 1 1
3.7.8. < 2m, =y, 3.76. y=—x-2; A0-2), B40); y = .
5 {y=1—cost 0st<2x, y=p ‘ y=%-2; 40-2), B(40); v NPl

x X
377 y= {e‘+e“). 0sxsa y==.378 y=hx, I1sxs2; y=x.

~ N

2xx

16
3.7-9. y= s A(oio)v B(4v—§-); Yy=y.

3.7.10. {x:cost+lsbu, 0st<2x; 7=1/x2 +y2.

y=asint —tcost,

3711, p=2€°%, A(2,0), B(0.0); y =X +)*. 3.1.12.p=3e",05¢s§; y=Xx+y.

33 X+ =2x; y =P+ ).

3.7.14. £: p = 2cosp, —%s.w 4 % y =2cos@ .

37185, & Y =dx, 0sx<L y=[). 3716t X+ =4 |§s2 y20, y=).

3917. & X’ +yP =9, x20, y20; y=2x.
38 £ Py =1 x20, ys0; y=-y'.
3719, & 3xXP+2¥ =1 x20, y20; y=3xy.

3.7.20. £: x=Q2cost, y=2sint, 0<1t s-’;: Cy =y,

3721 ¢ y=2x, A00). B(22): y -y, - ,

3.7.22. & x=3cost. y=2sint, 0<ts % y = 3sin2t.

3723. & X’+y’ =2, x20, y20; y=xp.

31.24. L pP=cos2p, 0s@s<2x y=2p.

3.7.25. ¢ x= 2(1 sint), y=2AI-cost), 0<1<2x; y=(I- cost)’.
5_-?- (0sisD; y=42y.

3.7.27.¢: x=cost. y=sint, z=t, 0<t1<2x; y=x+) +z°.

3726 £: x=t y=

tgl"?,,

2 2 2 _
3.7.28. ¢: {" PV AT =4 X7, 3729.60 x=icost, p=1isint, z=1, 0<1%].
X+y+z=0,
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37.30. £: x=3cost, y=3simt, z=2, 0st<Z; y= 1

X+ +z

3anauwe 8. Haiitn paGoty canosoro nona F = co(P,Q) BR, (3amanus 3.8.1. - 3.8.18,

3.8.25. - 3.8.30) u cuosoro mons F = coI(P,Q,R) BR, (éa.na!_gun 3.8.19. - 3.8.24.) Baoms

3apasroH auuum [.

38.1. y=2x*, A(00) B(12) P=xy-y’, Q=x.
382 y=2Jx, 400) B(12) P=x-y-y’, Q=x.
383 y=x), A00). B24) P=(x+y) Q=2my+8.
384. y=x’, 4(00) B(28) P=-y, Q=x.

385 7 +) =4, A20) B(-20) P(x-y). Q=1
38.6. y=2x°, 400), B(12) P=2xy, @=x".
38.7.4x =y, A(00) B(12), P=2xy, Q=x°.

5

y?

‘xz

388. x = 8cos’ 1, y=8sin’ 1, A(80) B(08) P=-——
i B ’ x3 +y/§

1
) Q_}_——E'

IA

389, x=At-sim). y=Al-com) Z<1<Z, p=

%

38.10. y° = 1-x, A(I,O),V B0, P=0 Q=-x.

X = 2cosp, -

3.8.11. ,
{r = (I~ sing)

054755:-, P=2(1-sing), Q= 2cosp.

3812 y= 2-:‘5;—, A(-20), B(03), P=y, Q=y-x.
3.8.43. y=x"+1, A(0I) B(25), P=x+y, Q=-2y.

3.8.14. x = 2cost, y=3sint, 0<t1<—, P=3simt, Q=2.

z
2
3815 x= Ar-sint), y=2AlI-cost) 0<sts2x, P=4-y, Q=nx.
Xy
3816, ——+—=1 P=x+y, Q=x-y.
7ty | y. Q y

3817 y=x?, ~lsx<l P=x"-2xp, Q=y"-2xy.

. @

% oy




, ,
3.8.18.y='\?, A(22). B(20). P=x+y Q=0.

3819. x=1, y=2°, z=0, 0s1<l P=)y" -2, Q=2yz, R=-x".
3.8.20. X =acost, y=asint, z=t, 0<t<2x, P=y, Q=z R=x.

2 2 _
3821 {* :y)” =% ;20, P=y, Q=7 R=x".
X +y =4x,
x=cost, 1 '-
3.8.22. { y = sint, A(100), B( , .3'-), P=xz, Q=2 R=x'.
J’z—ZZ (100). B 7=p5g [

X = cost, )
3.8.23. { y=sint, A(100), e 4’5) = B(—‘/-E-é%) P=z Q=1 R=Yy.

1= 2°2's 2
X = ¢osl, > .
3.8.24. < y=sint, A(100), B(o,z,—g-), P=xz, Q=yz, R=)’¥.
z=10m,

3825 p = & cos2p,. A(00), B(0O), P=cosy—ycosx+6y, Q= sin2y—xsiny-sinx.

3.8.26. p° = & cos2p, A(00). B(00), P=6y+3x’y+y’, Q=2y+x’+3)'x.

3.827. p= o1+ cosp), A4(00) B(0). P=siny+ ysinx+3y, Q=xcosy-cosx. '
3.8.28. p = d(l+cosg), A(00), B(0O), P=3x’y+y’+7y, Q=sin® y+x’ +30°.
3829. X+ =4, P=x7y, Q=-x . ' '
3830. x’+y’ =9, P=x+y, Q=-x+}y.

4. IToBepXHOCTHLIE HATEIPANL .
3anamme 1. BoiuucnuTh NOBEPXHOCTHHIH KHTErPai NEPBOro THNA ( NO WICIAAN

[OBEPXHOCTH).

411 [[JI+4x’+4ydo; o: z=1-X"-y: z=0.
o

412 [[x(y+2)do; o: x=4y1-y'; 2=0; z=1.
-2

4.1.3, ﬂ(3x’+5y3+3zz—2)da; o: y=NAxX+z; y=0; y=1.
c .
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4.1.4. ﬁ(x’ +y +3z’)do-; o z= Jm z=0; z=1.
pe
4.1.5. ﬂ(x’ +y 4z -—;—)do-; o: 2z=2-x"-3, orceaennoro mnockoctsio x0y.
4.1.6. jjJ1+4x2 +47%do; o: y=2-x'-7%; y=0.
e
41.7. If}(z+x)dd:' o: y= Ne-2; ¥=0; x=a.
4.18. [[J1+4)’ +47%do; o x=4-y -7*; x=0.
p .
4.19. [[ox+))do; a: z=N9-x7; y=0; y=2.
P ‘
- 4..16, ﬂ' (lt’ +y #'z")&a; . 'BepXusiA HOMOBHHA cepht x°+y°+7° =R’
pe
4.L1L [[(x+))do; o: uactswiockocTH X+y+z=a, JEXAmas B EPBOM oKTanTe,
p
4.L12 {[xdo; o: nomycpepa z=I-x" -y .
p
4113, ff(x* + P)o; o z= é(xz; F) z=0; z=1.
o 2
414, [[zdo; o z= ‘ xé+y"; 2= I z=2.
pe
4.1.15. {[(x+y+2)de; o x+2p+4z=4; x20; y20; z20.
p
4.1.16. [[(x+y+2Mo; o X'+y+7=1L z20..
pe

4.1.17, ﬂ(xz +y’)d0'; o: x*+y+=R%.
p ‘

4.1.19. [[xyzdo: o z=X"+y; z<l.
L2

,
T+
<,
(3]
A
ey

4120, ([(x° + ¥ )do; or z=+’
o
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4.1.21. jij’ +)do; o: zsL z=yx’+y.
-2

4.1.22. ﬁ(.?x"’ +5y° +32° —Z)da; ‘o: y=+vx?+2z® mexny mockoctamu y=0; y=4v2.
(-4 .

4.1.23. ([ zdo; o-ywacTox nosepxHOCTH; BhIpe3aHHLH WUIHHAPOM X +y’=1 (X;y20) w3 Z=Xp.
o

4.1.24. [[do; ©: y4acTOK NOBEPXHOCTH, BHpPeIaHHBIH NWTMEIPOM X +y =] W3

x"+y2 +=4,
4.1.25. [[do; o yuactok nosepxuocTH Chepht X*+y’+2 =4, Bripesaunbili u3 Hee
o

HHIMHEPOM . X+ =2X.

4.1.26. [[x?pzdo; o: wacs mmockocTn X+y+z=1, nexaueii B IEPBOM OKTAHTe.
o

41.27. [[(x+y+2)do; o: X'+y’+7°=d’, nexaweii 8 | oxTante.
-

41.28. [[zdo; o: z=x"-y; X +y =4.
(4 . :

4.1.29. [[ydo; o: x=2+1(y>0); x=y +z°; x=2 x=3.
9 .

4.1.30. [[{y' - x’do; o: vacTs noBepRHOCTH X°+)°=:", BHPE3AHHOMN IMIMHADPOM
p .

x2+y2=a2.
3anaune 2. BLIYHCINTL NOBEPXHOCTHAINM HHTErPajl BTOPOTO THIA IO 3aAaHHOR 3aMKHYTOIH
MOBEPXHOCTH O. 3aMeqaHHue: G *(C ) O3HayaeT, YTO HHTErPHPOBAHHUE CISAYET NPOBOMUTDL IO

BHelIHeH (BHYTpeHHEi) CTOPOHE NIOBEPXHOCTH.

4.2.1. ﬂ(z"—l)dxdy: 0:0sx<a 0sysh 0<zsc.

4.2.2. [[zdxdy; o: X+y'+=R, 4.2.3. [[Fdxdy; o ¥4y =R,

-2

o
4.2.4. ﬂ(ZZ" +x? +f)dxdy; oy +y <z<H.

425, [[ XV zdxdy; o: ¥+ +"=R’, x<0.
o
4.2.6. H (xz + yz)dxdy: o: X’+y°=4; 7z=0; z=1.

o
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4.2.7. [[ xzdxdy; o: x+p+zsl; x20; y20; z20.
ot

4.28. ([xpdxdy; o:x+y+zsl; x20; y20: z20.

a
4.29. [[2fdxdy; o: 4=, 0sr; 0. 4200 [[Zdxdy; oz z=x+y’ sl
a” o
4211 ff (x’—l)dydz; o 0<xsa; OSySb; 0<z5e. 3
ﬂ'& " B
| 4212 [[xdyd; o Xy 4213 [[Ndydz; o: Py PR,
a* o~ o

4.2.14. ﬂ(z’ +y +2x"')dzdy; o: 2+ <x <H.
6+ = N

4.218. [[yxdedy; o0 X+ =R 0.

\
4.2.16. H(z’ + y")dzdy; o: st x=0; x=I.
Jod v

4217, [[2xdzdy; o xayez<i; x20; y20; 220,

-4

4.2.18. [[zpdzdy; o: x+y+zsl; x20; p20; z20.

-2

42.19. [[x)dzdy; o: Z+P=r; 0<ysr; 2<0. 5 -
o

4220, [[xXdady; o0 x=r4y; xsl. 4221 [[(y - Ddzdx; o Osvsa; 05y Ot
a” a* .

4222 ([ydedx; o: P4y’ +7=R. 4223, [Ydedx; o0 Xy’ +P=R’.
a” o~

4.2.24. [[(27 +x° +z~’)dzd.x,- oV +x <y<H.
a* :

4.2.25. ﬂ yz*xidzdx; o0 X' +y +"=R"; yp<.
4.2.26. {f (22 +x2)dzdx; o Z+xl=4; y=0; y=1.

4.2.27. [[xzdzdx; o x+p+zsi; x20; y20; 220.

[
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4.2.28. [[zpdzdx; o: x+y+zsl; x20; y20; 220.

-4

4.2.29. [[yx’dzdx; o:7+X-7; 0=, 4.2.30. [[ydzdx; o: y=22+x y<l.
od d

o
3ananne 3. HaiiTH MacCy, COCPEIOTOYEHHYIO Ha 3aAHHOMN NIOBEPXHOCTH O, NPH H3BECTHOH

TUIOTHOCTH f(P) B Kaxnoii Touxe P(X,y,z) € O

4.3.1. o z=\/R2—x2—y"; j'(P)=x2+y7.

1

432.0: z=x’+y, 0szsh f(P)=—=.

o: z=x'+)7 z f(P) I
433.0: Z=x+y, 0<z<a; f(P).'—-Jx"+);+z".

4.3.4. 0 - NONHas NOPEPXHOCTH TETPAIAPA, OTCEKAEMOTO OT 1 -TO OKTAHTA IUIOCKOCTRIO

x+y+z=l; f(P)=12".

1
438.0: X°’+y =R’ 0<z<H; f(P)=—F-F5——.
i y 1) 4y

- ]
436. o {2‘5 K-y S(P)=k = const.
4

=],
o X +y7 =4x,
3o XNV gy kcconst. 43800 | 2=y f(P)=—te.
25256, 220 ¥4y
X +y?=2y, : X4y =2,
4.39. o: z=x,  fP)=yx’+y. 4310.0: {¥+y =R, f(P)=|4.
z=0, z2=0,
= 2 _
4311 o: {z =V25-x' -y ap)os
. 452535,
z=x+y +4, ;
4312. 00 { M +y =4, [f(P)= .
z=0, 1+4(x"+y")

4.3.13. o: {z=3-9x2+y". f(P)= kyx?+y*, k= const.

0<z<3,
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x+y—60

4316.c {2‘16 xo"” ) ="+
x=0,
Py =z
4.3.17. o: i Py=k= t.
’ { z=2x, f() - oons
z=25-x7~3,
4318.0: { x?+y' =21,  f(P)=k=const.
e 15:zx5, =
(2=4-2(x* + %), —
4.3.19.0: ¢ ”(3: 2}’ ) f(P)zk\/x‘+ ¥y .
: z=2(x‘+y ) .

2, .2 _ 43,2 .
4.3.20. o {x +<‘ -by' S(P)syx +y +27 .
; 2 2 2 . .
43.121. o: {r A o e -

4322 o {y =10-x" =2 fp) - k= const.

y=1
R : (x"+y2=8x
43800 {PSX T ppyakeconst 432400 | z=y f(P)=—
3<ys7, 0 x +y‘

4.3.26. o

x2 4y’ =4y, B
4.3.25. o: z=x.  f(P)=kyx’+y*. k=const.
z=0. :

~

i

A
—_—~~

-

+

N
\—/




2 1

- ,
4320. 00 x=R -y -2;: flP)=y+7. 438.00 {7V % f(Pj=—.
o 4 Sp)=y+ a{asxsb, I()T;
2 _ 2
4.3.29.0: {x 0" v ;hz’ AP)=x +y +22.
<X ,

) y=4-2(x"+z’), _ —~
4.3.30.0: { )= 2(x2+ z’), fP)=V+:.

3axamme 4. 3aaana ogHOpOXHAN uarépnam.uax noﬁepxnocn 0'(7 = I) . Haiirn:

a) B papuanTax 4.4.1 - 4.4.10 craruveckyii MOMCHT NOBEPXHOCTH O OTHOCHTEIBHO ILIOCKOC-
™ XOY;

6) B BapuanTax 4.4.11 - 4.4.20 craTHIECKHi MOMEHT NIOBEPXHOCTH G OTHOCHTENBHO TLIOCKOC-
™ YOZ,;

B) B BapHauTax 4.4.21 - 4.4.30 cTaTHYECKU MOMOHT HOBEPXHOCTH & OTHOCHTENIBHO MIIOCKOC-
H XOZ.

44.1. o: {Z =3yx’+y’, 44.2. o: {3 =2-(x"+ %)

0sz<4. =1

4.4.3. O - HOBEPXHOCTH CEIrMEHTE Chephi i +y" +7=R, OTCEK3EMOTO ANOCKOCTHIO 2=H.
4.4.4. Yacts nosepxuocra napabonouna 2qz=x" +y" , OTCEUEHHOMN THIOCKOCTHLIO 2=,

22 p? — 34yl y?
445. o: (X FTR poyen, 446.0: {FTIVXEYL
z=0, : 3<z<g12.
z=3—Jxl + 57 I Py B
447 0 {F=3ANXT Y 448, g: {F=VO-XT -y
z=0. ' : z=10.
2 e E)
49.0: ¥ YE=D IM<3. 4410, (7N
z=0, z=10.
P N ) ,.. 2
4411 or {F=ONX Y 44120 1¥F (= +»7).
0<z<12. x=35.

4.4.13 o:
= h.
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X +y? +27= 64,

2ax=y +z°,

4.4.14. o {
xX=aq.




A o asisar. L A

i L | et=2s —
4.4.15.0: z=0, 4.4.16. o z=6-{X"+y°,
0<y<h .oz=0.
= ' e Jod 2
4.4.17 .0: x=8+y'+2 4.4.18. o XT 64—y -z,
8<x<i2. 1 x=10.
,f36 ¥, ’ —
4.4.19. o , 4.4.20. ¢ {x=5+\/ Yo+,
]454 “x=10. '
—g {2
442l 0 = s {776-(0Y)
05 s4. y=8
" - 2 "2
4423. o {" FyAT=25 4424, o0 |2=X AT,
z=h —a
X’ +y =36 _
4.4.25. o z=0, : 4.4.26. o- {Z=5— x“+y.
Osy<h z=0.
v 2 _ .2
4.4.27. o: y 6‘+'\ tz 4.4.28. o V7 64— X"—z
6sy<10 y=10.
4.4.29. yi+z=36 1133_ 4.4.30. o y=5+Vx" +z° )
y=0 y=15.

3ananwe 5. a) B BapHaHTax 4.5.1 - 4.5.15 HaiiTH O0ObeM TeNa, OFPaHHICHHOIO 3aIaHHBIMH
nosepxsocTAMY; 6) B Bapuanrax 4.5.16 - 4.5.20 BRIUMCHHTSL HOTOK Bex'ropﬂbro noas

F= coI(P(x, y,z);O_:O) 4epes yacTh IUIOCKOCTH O, PacnoioxeHHOH B NEPBOM OKTaHTe (G -
HE3aMKHYTas NOBEPXHOCTDL); B) B BapHaHTax 4.5.21 - 4.5.25 BLIYHCAHTL OTOK BEKTOPHOFO
nons F= col(O;Q(x,,v,z),O) yepes .0* (O - 3aMKHYTasd NOBEPXHOCTD); I') B BADHAHTAX

4.5.26 - 4.5.30 BBIYMCIHTD NOTOK BEKTOPHOrO nons F = col(O;O;R(x, y.z)) yepes o* (0 -

3aMKHYTas [IOBEPXHOCTD).
3ameuanue. ©' O3HauaeT BLIGOP BepxHeH CTOPOHBI MOBEPXHOCTH, €CHH O - HE3AMKHYTas

NOBCPXKHOCTE H BHELUHEH CTOPOHDB! NOBEPXHOCTH, €CJIK G - 3@aMKHYTasi NOBEPXHOCTD.
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451 2=6d- — 7, 221 P+ <60. 452 z=3+x2+), 2=0, ¥+ =4.
453 X2+ =2, 4y =25 z=0. 454 X +y-'=-1 X+y=9.

485 z=5-x -, F+y=1 1=0. 456 y=\8l-X -7, ¥+ <45 y=5.
45T y=S+xP 470, P 4=, y=0. 458 X +7=), X+i=49, y=0.
459. X -y +77=-1 ¥ +27=16. 4510, y=7-x 22, ¥ +z°=4.

4511 x=y100- /=2, Y +7<5l, x=6.4842 x=12+ Y +2, Y+ =16, x=0.
45.13. P +27=x%, Y +2°=64, x=0. 4.5.14. —x2+y2+z"='—1,hy’+z"‘=9.

=x +y-2z o
45.15. x=8-y ~ 7, Y +2°=4. 4516, PRyA=x 4y=22 /
o+: 2x+yp+z=1 ' E
/ P(x,y,z)z x+e +2, P(x.y,z)= x-y 42z, i
4511 | x y 45.18. x 2 ]
o' S+s+z=1l o Sady+==1 4
< : 2 4 i
P(x,y.z)=6x-cosy+ 3z, . P(x.y,2)=x+yz, j
4.5.19. : 4.5.20. - :
ot Z+2iiog o x+Z+i=1 5
4 2 3 \ 3 4
Qx.p5)=x3+)", | ’ ’
' xX.y,z)=€ +3y+z,
4521, 2 =g+ ), a5z, QpA)=€ iy
o*: , ot: P +y +2%=2x+3
z7=2
Xx,y.7) = sinx - 3y + 2z, :v
Ax.y.2)=lnz+xz+2)°, Qx.»2) s J:
z=3Ix" 42y + 1,
4.5.23. A2 = o . 4.5.24. R A
et {7 36(’:‘24-}’)’ ot Ix°+yP =4
z=6. " ' z=0. ‘
' {
Qx.y.2)=xy+2* R(x.y.z)=¢" +4y+2s,
' : x+y=1
4.5.25. = x2 4 2 4.5.26.
0": { -;x +}’ ’ R o_+.. .\::0,'}’-’-—'0;23 . ) ;
o z=x7 +)7,
y=x.
4527 R(x.y.z)=x 2 ogrs YT
27, R(x,y.2)=x +x2+y’, o 20, x=1
:=\'J+}’







