AOOMALUHEE 3AO0AHUE Ne 4
(MO MHTETPANIbHOMY UCHUCIIEHUIO).

JJis BBITIONHEHUsI AOMAIIHEro 3aJaHusg HEoOXOAMMO, TMOJNB3Yysich TaOJ. 1, 3alOJHHUTH MEPBYIO
CTPOKY TaOuI. 2, 3aTeM BBINKCATh COOTBETCTBYIOIIME BaIleMy HOMEpPY BapuaHTa HaHHble n3 TaoOm. 1.
Hampumep, Bl yuntecs B rpymme 5, Bamn Homep B ciimicke 14. Torna mo taba. 1 nmeem:

E [A [c |D |B [K JF M |

BruceiBaem 3TM OykBBI B TEpPBYIO CTPOKY TaOil.2 W BBIOMpaeM CTPOKY, COOTBETCTBYIOLIYIO
YeThIPHAIIATOMY BapHaHTY:

Howmep o Koaddumment
n/m A C D B K F M
14 4 5 2 -6 -3 7 8

Tabnuna 1

3navyeHust Ko3(PUIUEHTOB JUTS Pa3HbIX TPYIIT

I'pymma Koaddumment
1 A B C D K F M
2 C D B A K F M
3 B A K D C F M
4 C A B K D F M
5 A C D B K F M
6 A K B D C F M
7 B K A C D F M
8 C K D A B F M
9 B D K C A F M
10 D K A C B F M
11 D C K B A F M
12 K C A D B F M
13 D A B K C F M
14 K B C D A F M
15 K A C B D F M
16 K C D A B F M




Tabnuma 2.
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domalwiHee 3apaHne Ne4

3apava 1. Beiuucnute HeonpeeieHHbI UHTETPa:
Ax+ B
D |
Cx+ D
2) _[ (Ax+B)" dx;

C .
3) jmdx,

KB Koy romrs
5) [§(Cx+D)" dx;

)IB+Ce

7 IMx +BInF x
8) jC(F)A“de

9 j%d

(A2x2+B)

10) 14d

11) [(F)*yA-B(F)*dx;

B-arctgCx — Kx
12 '[ 1+C?x
13) jsm IogF(Bx))dX.

dx;

14) J' (Dx + K)e Pdx
15) j(sz + Bx+C)sin(Kx)dx
16) J'In(sz + KX+ F)dx;

17) J'arctg\/ Mx + K dx

Fx+M
18) | ———dx;
) J'Ax2+Bx+C

19) [(Bsin(Mx) + K cos(Fx) dx;
20) [cos™ (Ax+K)dx;
21) [sin(Cx) cos(BX) sin(Kx)dx;

22) [(tg(Ax)+ctg(Bx) Hdx;
23) I sin(Fx)
C+ Dsm(Fx)
24) .[ dx _ ;
A—Bcos(Fx) + K sin(Fx)
AX® +Bx? +Cx+D

25 dx ;
)] Kx? + Fx+M

26) j—dx
VCx? +Bx+ F



A8/x - B
KX + M3/x

Cx+D )
28) j\/FX dx;

27) | dx;

- Kx-M
dx

29) | . :
(AXx+ B)\/Kx +Mx+F

30) j\/KZ + Mx — Fx?dx.




Mpumep BbINONHEHUA AoMmallHero 3agaHusa Ne4

Howmep Koadduments
n/n A B C D K F M
* -2 | 5 1| 3| 4] 6| -8

3apava 1. BeuuciuTh HEONpEAEACHHbIN HHTETPA:

H f 2X — 5 dx=] 2(xX3) 6-5, ‘I( 2(x-3) 3) 11 jd _

- X—3
11dx d(x 3)
=|(-2)dx— ———2 dx —11———2 -11
I< - [~ Jax-11]~ ==
= -2X — 11In|x 3|+C,
t=-2x-5
2) [(~2x-5)"dx=|dt = -2dx =jt‘8(—%dtj=—%jt‘8dt=
dx=—1dt
2
—8+1
=t +C= L +C= ! +C;
2(-8+1) 14t 14(-2x-5)
d 5-3x=t 1 1
X _ 8 . _ _ _ _
3) IW—I(S—3X) dX——3dX:1dt —Its[—gdtj——gjtsdt—
dx=—-=dt
3
8+1 9 9
:_lt_+C:_t_+C:_w+C;
38+1 27 27
6dx dx
4 =6 =
) I j(x+2)(—4x+5)

(X+2)(-4x+5)
1 ! N B A(-4x+5)+B(x+2)
(x+2)(4x+5) x+2 —-4x+5 (x+2)(4x+5)
IIpupaBHseM YMCIUTENN :
“l= A(~4x+5)+ B(x+2)
-44+B=0 B=44 1
= A=—,B=—
5SA+2B=1

-
5A+84=1 13 13
6 1 4 6 ¢ dx 24 dx
= — + X:_J‘ +_J- =
13\ x+2 —-4x+5 137 x+2 13° —-4x+5

—1jd(—4x+5)
6 a0 a0

13' x+2 137 —4x+5
—Eln|x+2| In| 4x+5|+C-£I X—JFZJFC;
13 13 |-4x+5
(x_3)4/3+1
5) j6(x—3)‘8dx=j(x—3)4”3dx=j(x—3)4”3d(x—3)=m+C=
(X 3) +C=—L+C;

-1/3 Yx-3



e =t 1

-2X —*dt

€ — —-2x — 2 — 1 d(t—5)_
6 ————dx=|-2e"""dx=dt|= =—— =
) I—5+e‘2X I—5+t ZI—5+t

e 2Xdx = —ldt
2

=—1In|t—5|+C=—%ln‘e‘2X —5‘+C :

5In X 5In® x 8x? In® x
7) j x= [ (-8x)dx— " dx=— > -5[ - dx =
Inx=t (641 5
=|1 =—4x* -5[t°dt=—4x* -5 +C=-4x*-Zt'+C=
—dx dt| 6+1 7

=—4x? —gln7x+C;

—2X-5=t
8) [(6) 2 dx=|-2dx=dt |=| (6)‘(— %)dt =(— %j [(6)dt=
dx = —%dt

:(_lj@+c :(_EJ (6)_2)(_5 +C X
2)In6 2) 1In6

8tg(x—3) _
J.sm 2(x=3) dx= 8jtg(x )sm (x 3)

- 8 tetr—3)(- dletelr—3))= g 43 -

ctg(x—3)

=|ctg(x—3) =t :sj%: 8 In|t| + C = 8 In|ctg(x — 3)| + C;

—4x® +5=t
10) J'e’((’z)zxz’f’)xdxz je"‘xz*‘r’xdx: —8xdx=dt |= J.et(— ljdt =

Xdx = —Edt
8

=—1.[e‘dt=—let fC=—tews
8 8 8

6" =t
11) f6W—2+5-6xdx= 6" In6dx = dt :j\/S-t—ZI:—t=
dt

6*dx=—
In6

5t—2:U +1

1 1 1 1 un
== [J5-t—2dt=pdt=du |=— [Ju=du=——.———+C=
|n6j InGJ\/—S 5In6 %+1

dt=2du
5



%
L U c=—2 JP+c=—2 . J6t-27+C=

“5InG 3
5In6 A 15In6 15In6
-2 (5-6*-2)° +C;
15In6
5arctg< + 4x rctgx X _
) |- J Il+x2dx_
atctge = 2
arctgc t arctgzx
1 —dx = =|tdt=—+C="2="+C
)I E_ Jrat=3 2
1+x
- X" +1=t 4 -
2)[ " sdx=|2xdx=dr _L —t=11n|t|=11n\x2+1\+c
1+x ! 29t 2 2
xdx=—dt
2

_ 5 2 2 .
——Earctg x+2|dx +1‘+C,

logg(—5x) =t
13) js'”('ogﬁ( ) dx =2 dx = dt In6jﬂdt =
4x —5x|n6
X _ine-dt
X

=_M( cost)+C = ITcos(log},( -5x))+C;

U=-3x-4 dV =edx

14) [(-3x—4)e*dx= o) =
)J.S—)(f——z# dU =-3dx V=J‘e76xdx=e c

—6X —6X
e j_ e —(- W) = (3X+4)e‘6x—lfe‘ﬁxdx=

U

6 6 2

_@x+d) e 1 e L _(Bx+4) e e
6 2 -6 6 12
15) [(-2x* —5x+1)sin(-4x)dx= [ (2x* + 5x —1)sin(4x)dx =
U dv
U =2x?+5x-1 dV =sin(4x)dx

~ldU = (@x+5)dx V =jsin(4x)dxz_005(4x) =

= (2x2 +5X —1{— %Mx)j - J'[— %MX)JMX +5)dx=

= (=3x — 4)(—

+C;

2 p—
= 2K cos(ax) + 2 [ (4x + B)cos(dx)dx=
4 4 U dv
4x+5=U dV =cos(4x)dx

“ladx=dU V =_[cos(4x)dx=M -

=—2"2+TSX1 0s(4x) + = ((4 5)

sin(4x) _Isin(4x) 4dx) B
4 4 -



sin(4x) — 1'|‘sin(4x)dx =

2 p—
__ 2X° +5X 1cos(4x)+ (4x+5)
4 16

2x% +5x -1 (4X +5)

=— Tcos@x) " CoS(4x)

sin(&X)+———=+C,;
U=In(-3x-4x+6) dv=dx
16) j‘ln(—3x2—4x+6)g§:duzﬁdx V:Idx:x:
U av —3x?—4x+6
xln( 3x2 —4x+6) jx%dx=

[TpuBeneM npoOb K MPaBUILHOMY BHILY
3x% +4x—6
2

6x% + 4x
_|6x* +8x—12
—4x+12
6X2 + 4x —4x+12

T.€. =2+

3x2 +4x-6 3x2 +4x—6
:1x-12 jdx:

3X°+4x -6

X—3

=xIn(=3x% —4x +6) — [2dx+4[———"dx=J.
( ) I I3x2+4x—6

I[HSI HaxXO0XJICHUA BTOPOTO HHTErpaja BbIACIUM B YUCIUTCIIC W 3HAMCHATEJIC ITPOU3BOJHYIO

= xln(— 3x% —4x + 6)—[(2 -

3HAMEHAaTEIs (3X2 +4xX— 6) =6X + 4. Torma

(6x+4)—2—3

[ 53 g[8 deolj Brrd
3x2 +4x— 6 3x%2 +4x—6 67 3x% +4x—6
11, dx 1jd(3x +4x-6) 11 dx  _
393x214x-6 6° 3x2+4x—6 3 3( 2 4 j
X“+—X-2
3
=1In‘3x2 +4x—6‘——1 d2X =1In‘3x2 +4x—6‘ -
6 ( 2) 4 6
X+ | ———
3 9
L2 [
—1—1J'd—xzzlln‘3x2+4x—6‘ 11 V9 In ERE +C=
9 oV 29 6 9 2422 ‘ 2 [22
Xx+-| =22 X+ 4+ |52
3 9 3 9
=—In‘3x2+4x—6‘—mln3x+2_@+C=
12 3x+2++/22
=1In‘3x2+4x—6‘—mln3x+2_@+C.
6 12 3x+2++22
Torna:
V22, [ax+2-422|

J= xln( 3x2 —4x+6) 2x+—|n‘3x +4X— 6‘ |3 5 \/_|
X+2+



17) [arctgy—8x—4dx=
—y— &

U =arctgy—-8x—-4 dV =dx

~ldU = —8 : 1 dx V=jdx=x:

1+(V=8x—a)f 2J-8x—4
=x~arctg\/—8x—4—jx( —4dx de=

(1-8x—4)v/—-8x—4

J-8x—-4 =t
—8x—-4=t°
xadx 2
=X-arctgy—8x—4 —4 =, —4-t =
J.(8x+3)\/—8x—4 X=773
dx=— 29t Loy
8 4

2
—4-t —ltdt
8 4

=x-arct —8x—4—4j - 3
t +3)t

=X-arctogv—8x—4 +

2
IM_X arctow/—8x — %jt t—;l—;:Bdtzx.arctg,/_8)(—4+
+

8(t* +1)

3
+—||1+
BI[ t? +1J

=x-arctgy—8x—4 +%t+garctg+c=

=X-arctgy—8x — 4+—\/—8x 4 +— arctg\/—8x 4 +C;

6x—-8 6x—-8
18) [—————
)I —2x% - 5x+1 sz +5x— 1
BI)I,Z[eJ'J]/IM B YUCIIUTCIIC HpOI/I3BOIlHyIO 3HaAMCHATCK1 XJ

dt

—8x—4+1
8

(2x +5x—1) —4x+5 = d(2x® +5x—1)=(4x+5)d

15
2x° +5x—1 2x2 +5x-1 1 27 2x* +5x-1
2 —
=—g d(Z); X 1)+3—1 ?__)X 1=——In‘2x2+5x—1‘+
2x°+5x-1 4 NIV 2
2 2
+31 SX =—§In‘2x2+5x—]4+3—1j‘d—x2
4 5 25 1 2 4 ( 5) 33
X+ | ——=-= X+
4 16 2 4 16
2
=—§In‘2x2+5x—]4+3—1 1L 4 V16| o
2 33 5 33
2, — X+—+.—
16 4 16
———Ir{Zx +5x— 1‘+ IrJ4X+5 ‘/_|
'|4x+5+\/_|



19) [(-5sin(-8x) —4cos(6x))dx= [ (5sin(8x) —4cos(6x))dx =

= 5( sin(8x)dx — 4 cos(6X)dx= g [ sin(8x)d(8x)—% [cos(6x)d(6x)=

5 2 .
=——c0s(8x)——sin(k)+C;
5 (8x) 3 (&)

t=-2x-4

6 e 1¢ e 1 1l+cos(2t))’
20) [cos®(-2x —4)dx =|dt = —2dx ——Ej'cos tdt——EJ'(— dt

1 2
dx = ——dt

=__.§J'(1+ 3cos(2t) + 3cos?(2t) + cos® (2t))dt—

= —1—16([ dt+3[ cos(2t)dt + 3] cos? (2t)dt + [ cos® (2)dt) =

__%(t+3jcos(2t) d(2n) +3f 1+cos(4t) dt+ [ cos® (2t)d(2t)j

1(, . 3. oo
__E(t+§sm2t+5jdt+5fcos(4t)%+I s2(2t) sin( )}

1 3. 3 3. 1 . 2 .
=——|t+—=sin2t+—¢t+—sin(4t)+— |\l —sin " (2¢) K sin(2¢) | =
16(2 St ssinn ())d()]

. 1(5 3. 3. 1 5
=[sin2t = u|=——| =¢t+—=sin2¢ +—sin(4¢)+— ||l — =
| | 16(2 2 8 (1) ZI( ! )duj

3
-1 5t+§s1n2t+3s1n(4t)+lu—lu—+C -_1 §(—2X—4)+
16 2 8 2 23 16\ 2

; :03
+§sin(—4x—8)+§sin(—8x—16)+Sm(zt) _Lsin"(21) +C |=
2 8 2 2 3

sin(4x+8)

_1 —5x—10—§sin(4x+8) —§sin(8x+16) —
16 2 8

_sin®(-4x-8)
6

£ a3
L sin (Aéx+8)+c}

21) [sin x-cos(-5x) - sin(-4x)dx=— [ sin x - cos5x - sin 4xdx=

+C]= —%(—SX—10—2sin(4<+8)—§sin(8<+16)+

=—I%(sin(x—5x) +sin(x +5x))-sin(4x)dx =
- %j(sin(6x)sin(4x) —sin 2(4x))dx=
1.1 8
-——J (cos(2x) — cos.(le))dx+2 %(X)d =
= —chos(Zx)dx+chos(le)dXJrZjdx—%jcos(Sx)dx =

=—lsin2x+isin(10<)+lx—isin8x+C ;
8 40 4 32



22) [(tg(—2x) +ctg(-5x) Jdx=— [ (tg(2x) + ctg(5x) Jdx =

_ sin 2x C0S5X w=_1 sin 2x 1 cosSx _
- Icost jsm5x jcost 2%) I d( X)=
1j—d (c0s2x) 1jd(sm5x) L In|cost|——In|sm5x|+C
2° co0s2x 57 sin5x
23) J- sin 6xdx :lfsinGXd(Gx):lLJ:GX' J~smUdU _
1-3sin6x 67 1—3sin6x 6°1-3sinU
U
tg— =t
gz 2t 2dt
i 2t 1+t% 1+t tdt _
=lsinU = =< =
e j ot I(1+tZXI+t2—6t)
2
quU = 2dt2 1+t
1+t
t _At+B Ct+E _(At+B)(t>- 6t +1)+ (Ct + E)(t?+1)
(2 +fe-6t+1) (2+1) (t>-6t+1) (t? +1ft2 -6t +1)

[IpupaBHseM YHCIUTENH :

=lt=At® —6At? + At+Bt> —6Bt+ B+ Ct* + Et? +Ct + E =

A=—C=0
t3: A+C=0 A=-C C=0
2| —6A+B+E=0|{6C—E+E=0 1
t:]A-eB+C=1 |-c+6E+C=1]F"%
t°:(B+E=0 B=-E g1

t 1 1 1
hz+1h2—6p+926[&2—m44)_h2+u]
%%U o (tzdil)jzé“ ((t_g)gﬁ)‘mgjz

1 dt 1 |t3f| _
_9[hﬁf57fa mag) L h - JW mmg}+c_

=‘t=tg _tg(3x)—— 1 Irth(SX) 8- \/—| +C;
42 '|tg(3x) 3+\/_|
6x=U
24) | h = X _ledx=du |=
—2+5c0s6x +4sin(—6x) 7 —2+5c0S6X —4sin 6X
1
dx==dU
6
tggzt; sinU = 5
=_I du _ 2 1+t _
69 —2+5cosU —4sinU 1-t? 2dt

cosU =——; du = 5
1+t 1+t



2dt

-1 1+t? = dt
1-t2 2t 3°-2-2t2 +5-5t2 -8t
-2+ ;=4 —
1+t 1+t
:EJL__iIL:_ 1] dt -
3° -7’ -8t+3 217, 8. 3 2l 4) 16 3
[ 7) 49 7
4 [37
=—ij dt _ 11 7 Va9
21 4V 37 21 37 4 37‘
t - 2 t+_-+
7) 49 49 7 49
1 frteas J_| ‘t_tgg:tg(m
oJar Nvarvar| 2

S TS L BT

6\/5 7tg(3x)+4+\/_|

25)I —5x% +x— 3dx=j2X 25x _X+3dx=J
—4x? +6x -8 X° —6X+8
[TpuBeneM ApoOb K MPaBUIEHOMY BUIY
2x3 +5x2—x+3 4x> —6X + 8
2x3— 3x%2 + 4x 1 ‘2
8x2 _5x + 3 5x
8x2—12x +16
X —13,
2x* +5x2 —x+3 _ 1 7x-13
e. 5 SEXH 24— .
4x° —6X+8 2 4X° —6X+8
Torna
J=I(1x+2+zx—_13J ——_[xdx+2jdx —ILdez
2 4x° —6X+8 3Xx+4
=lj'xdx+2j'dx+lj'zx4_l3dx=\].
2 272x°-3x+4

B TPETHEM UHTCTPAJIC BBIACINM B YUCIUTEIIC IIPOU3BOJHYIO 3HAMCHATECIIA
(2x2-3x+4)' =4x -3, 1e.
d(2x? — 3x + 4) = (4x — 3)dx.

Torna
2 (4 —3) 7_13 2
J-lx—+2x+1j4 4 gx=" 1ox+
2 2 2 2x% —3x+4
7 o|!2x2—3x+4!lx_3_1I dx x* d(zx ~3x+4)
8° 2x?-3x+4 8 2x_3x+4 4 —3x+4
2
—3—1.[L=X—+2x+zln‘2x2—3x+4‘—3—1 dx =
4 8 16



2 2
—XT+2x+—In‘2x —3x+4‘—— sz—+2x+

X—= 2
In‘Zx 3x+4‘ ——-L-arctg §+C=%+2x+gln‘2x2—3x+4‘

_31 4 arctg4x 3+C—
16 23 J23
x? 7 4x-3
== 42X+ —In2x? —3x +4{— -arctg
4 8“‘ | 4\/_ 23
dx dx

—8dx
26 _=-8 =—8
)I\/x2—5x+6 j\/x2—5x+6 I\/(xf’f
2

=—8J‘L=—8Inx—§+ x—§

Sk
X_i —_
2 4

=—8Ir‘<x—g+\/x2 —5X+6

+C;

27) | —28/x +5 0= 28/x -5 =t | 2t-5 &

—4/x - &/x 4&+8f

_3 t5(2t—5)dt= 3 t3(2t—5)dt=§ 2t —5t°
t2(t+2) 2° t+2 2° t+2
IIpuBenem 1poOk K IPaBUIHLHOMY BHUIY:

2t4 — 5t3 | t+2
2t + 4¢3 23— 9t + 18t — 36
—9t3
—9t3 — 1812
18t2
18t2 + 36t
—36t
—36t—72
72

dt =J.

72

4 53
e s g2 118364 12
t+2

t+2
Torna:

4 3
3=3 (2 —otz +18-364 2 |ar=3( 2,
2 t+2) 2| 4 3

3t ot 272

2
L8 —36t+72ln|t+2|)+C =5t




2 1 1 L L
=§x3 _gxz +£x3 —54x6 +108In|x® +2|+C =
4 2 2
:%3 x2 _g\/;+%§/§_54ﬁ/§+108lr’§/;+2‘+C;

BLIL[CJ'II/IM B UUCJIMTCIIC

MMPOU3BOIHYIO 3HAMCHATCIIA

28) jx—‘3dx: , _
V6x2 +4x+8 (6x2+4x+8) =12x+4

d(6x? + 4x+8)= (12x + 4)d

_ *(12“4)‘*‘ 18 d(6x? + 4x+8) 10I
V6x% +4x +8 12 V6x? +4x+8 \/6x +4%+8

1 (6x2+4x+8)’%1 10

12 _%+1 3\/_ \/x +/x+/
=1 Jox? v axv8- j

6 JWY %%

vl
\/(x+y)2+1y
=%\/6x2+4x+8—%lnx+ x+%)2+1% +C=

=%\/6x2+4x+8—%lr{x+%+ x2+%x+% +
29) |

6\/6x +4x+8

(—2x — 5)\/ 4x2 8x+6=_I(2x+5)\/—4x2—8x+6=

! =t;2x+5=1
2X+5 t 1 dt
Tz
2x=%—5;x Zit—gz—'[ 22'[ =
. AR EE I
dx = ——dt t 2t 2 2t 2
2t?
_1 d _
2
- (12_5 25)_8 20+6
a4 2t 4) 2
=lj dt ——f dt =1 -
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