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Kurepwunimoa Co03

A3BIPKBI KYHI® JKOTOPKY OKYY >KailIapJibIH ajIbIHa OKYTYYHYH CamaThlH XOTropyJaryy
’KaHa AYHHONYK JCHIIAIIETH JKOTOPKY OMIMMIYY, KBATU(QHUKAIUSITYY aauc Kaapiapisl Iaspaoo
MaceJiecu Typar. AJl YUYH OYTYHKY KYHI® OKYTYYy IPOIECCUHAE KPEIUTTUK CHCTEMaHbI KOJIJOHYY
HETu3ru MacenenepieH Oonmymn caHanar. KpeauTTuk cucrema 00I0HYA OKYTYYHYH HETrHW3H OOIyT,
OKYY HPOILECCHHJE CTYACHTTEPIMH 63 alJblHUa HIITOOCYH YIOUWITYpYyy 3CenTerneT. O3 aiaplH4a
UINTHH ©3TeUYeiyTy JKeKeue HIITeere, CHCTEMalyylayKKa, Y3TYIATYKCY3AYKKe j>KaHa YKeHOKeMIiH
TaTaanra eTyy MYHe3re 33 0oiyyra TUHUIL. O3 anjbplH4a WII OKYYy HIIMEpPAYYJIYTYHYH OapIbIk
TYPYH, CTYAEHTTEPAUH NaspJbIKTapbIHBIH CAalaThIH KaHa ayJAUTOPHUSUIBIK Ca0aKTHIH HATBIHKAIYY

OTYJIYIIYH KaMTBINT.

Koipreiz Pecriy0nukachlHBIH MaMJIEKETTHK OWIMM O€pYyYHYH CTaHAAPTHIHBIH HETU3WHJIE
OakajaBpUATTBIK OWMIUM Oepyy OeIyMYH©, 9H HETH3TUCH ap OUp aAUCTUKTUH CTYJIECHTTEPUHUH O3

alJpIHYa JasgpAaHyyCcyHa OKyy IaHbIHBIH 40%1aH KeM 3Mec caaThl OOTYLITYPYJITeH.

Marematukanas CTyACHTEPAUH ©3 ajl/IbIH4a UILITO6eCY YUYH alapAblH ap OMpHHE THEIIEeNyy

MHUCAJI-MaCeJIepIU TY3YII YbIl'yy TaJIall KbUIbIHAT.

CyHy1I KbUIBIHYYYY YCYJAYK KOJJOHMO YIIYJ MUJIJIETTEpIU Yeuyyre *apjaam oepet. Al o3
WYMHE MAaTeMaTUKAIbIK AHAIM3AUH HMHTETPAIIBIK  3CEnTeesep OeNyMIepyH  KaMTHIHT.
CryneHTTepIuH 63 aiiblH4a MINTEPUH aTKapyyra *eHuJ OOoJyycy Y4YH KOJJIOHMOAO HETH3TU
TYWIYHYKTOp, GopMmynanap xaHa ap Oup OeiiymMre THeEIIETYy MHUCAIIAPIbIH YbITapbUIBIIITAPHI
TOJIYTY MEHeH Oepuiau. ANl Mucangap XaHa KeHYTYYJIep CTYACHTTEPAMH >Kajlbl TEOPHUSIIBIK
ounumuepuH OeKeMaeere, MaTEeMaTUKAJIBIK MaJaHUATBIH OCTYPYYI'® JKaHa MaTeMaTHKaJbIK
anmapaTTel ap KaHJall M acelelepiu Yblrapyynaa Maijaianyy OWITHYTUKTEPUH OHYKTYPYYTO

KOMOK Oeper.

Konnonmo nasiprana Typran aqucTUKTEPINH ©3reUeIyKTOPYHO Kapallla MaTeMaTuKa
aJIMCTUTHHE YKaHa MaTeMaTUK SMEC aIUCTUKTEPANH MAaMJIEKETTHK TUITYY [IPOrpaMMasiapbIlHbIH

HETU3HUHJE TY3YIAY.

VYcynnyk KoII0OHMO KOTOPKY OKYY JKalIapbIHbIH OaKalaBpUaTTHIK XKaHa JUCTAHTTHIK

O0eayMIepyH1e OWUJIMM ajbIIKaH CTYJCHTTEPANH 03 ajlIbIHYa UIITeeCY YUYH CyHYIITamaT.



8 1. Auvik amec unmezpan.

AHbIK IMec uumezpaJIObm Kacuemmepu.
L[fdx=F()+C; 2 [[af (x)+ Bo()lix = e f (x)dx+ B[ g(x)alx;

3.d(jf(x)dx)=f(x)dx; 4.de(x):F(x)+C; 5j x)dx = F (x) + C;

AHBIK IMeC UHmMeZPandbl UHMEZPAI000HYH HE2U3ZU MENO000pY.

Opoyna Kowy memooy:
x=el) | ,
o=y 7yl =] Tl

boaykmen unmezpanooo memooy:

ju(x)v’(x)dx =u(xV(x)- j v(x)u’(x)dx
_[ u(x)dv(x) = u(xv(x)—- I v(x)du(x)

AHBIK IMec UHmMezZpaioblH maodauyacol.

a+l
1. Ix“dx: X +C, a=#-1 2. I dx :In|x+a|+C;
a+l X+a

3 Iaxdx = a

a>0,,a=0; 4. Iexdx:eX+C;

Ina
5. J'sinxdx:—cosx+C; 6. Icosxdx:sinx+C;
dx dx

7. =tgx +C; 8. - =—ctgx+C;

Icos2 X g J.sm2 X g
9. jshxdx =chx+C; 10. jchxdx =shx+C;
11. dx =thx+C; 12. _[ d)z( = —cthx+C;

ch?x shx
13 J. ox =1arctgi+C a>0;, 14 J. =arcsin— +C a>Qo0;

C o Ix’+a’ a a o \/7

dx 1, [x—-a
15. ———=—1In +C,a=0; 16.
J.xz—a2 2a |x+a J.

= In‘x+\/x2 +a?

x? +a’®

+C,a=#0



Nel-5. Tabaunmanabik HHTErpasa0o0.

X—0,17+1 B 3'4

L 4C= B4
~017+1 0,83

Nel. j 34x "V dx = 3.4

No2. jcos 3xdx = J‘M x:1jdx+ljcos6xdx=1{x+lsin6x}+c
2 2 2 6
=2
t25d=sm5X 1c035x:(1 _}d:
Ig XX ICOSZ5X -[ cos’ 5x -[ cos’ 5x X
—I —jdx——thX x+C
cos’ 5x
Ned. jax-exdx:j(a-e)xdx:(a'e) X c- (@e) rc=2°% ,c
Ina-e Ina-Ine Ina+1

J-1—0058x

Nes. Isin2 4xdx = dx = %J'dx —%J'cos8xdx = %(x —%sin 8xj +C

Nel-15. OpayHa Koy MeToay MeHEeH HHTerpaji10o0.

. 5 A (1 2 ) . t:COSX 1 t2
Aol Ism X X_J»sm X:dex=I —CO0S 5x Smxdx=dt=—sinxdx:—f —5 dt =
cos°® X coSs” X coSs” X t
dt
dX=-—-
sin x
dt dt 1 1 1 1
=|l=—|==—-——+—7F5+C=- + +C.
J.te’ -[t5 2t>  4t* 2cos’ x  4cos* x
t = arctgx
arctgx
Ngz.je ~dx =|dt = dX2 =Ie‘dt:et+C:ea'°tgx+C.
1+x 1+x
dx = (1+ x? )t
t=x°
No3. J e - x%dx = | dt = 3x%dx :ljetdt :let +C =le"3 +C
3 3 3
dt
dX:—2
3X




2\/l—x3+C

Zt4C=-<
3

t =Cos X . ;
Ned, I sin X x=dt=—sinxdx:—J'—2dt=— _2'[:
cos” X t t
dt
dx=—-——
sin x
. t =1+ 3%
N5, [ dx = ot = 3 In3dx| = — dt -1
1+ 3% In3 In3
dt
X = —
37In3
t=+1-x°
t?=1-x°
2 ¢t 2
6. I\/l—xdx‘ 2tdt = —3x%dx :‘§j{dt:_§fdt:_3
2tdt
dx = 5
—3x
t =+/COS X
sinx t* = cos X i
NeT. IE thtz_sinxdx=—2J‘¥dt:—2t+C:C—2\/cosx
2tdt
dx = —
—sinx

1 2X+3)’
N98.I(2x+3)6dx:EI(2x+3)6d(2x+3):%+C

] In|x+a|+C, (k=1
X
Mg. —_— = 1-k
J.(x+a)k MJFQ (k 1)
1-k
weto, [ 5% 1180 bera) Ly, qc,
x* +a x*+a 2
smx)

Nell. Ictgxdx .[ =In(sinx)+C

x? +a
Nol2. == =+4x?*+a+C
'[\/X +a IJ

N13J. —EI d(X/a)zziarctgiJrC,
x> +a’ 1+(x/a)° a a




=—2In\x\+ln\x—2\+C=lnM+C
X

= I d(x/a) 1arcsm—+C a>0
a‘ J1-(x/a)?
N15j -1 (L— L jdx:ilnx_am, a0
x*+a® 2a’(x-a x+a 2a |X+a
Nel-10. PanuoHanabIk GpyHKIMAIAPAbI HHTErPaJia00.
3X — 2 3X — 2 Adx Bdx dx 10 dx
NlJ.x +6x I x+6 j_ J.x+6 37 x  3Mx+6
:——In|x|+—ln|x+6|+C=—[10In|x+6|—ln|x|]+C.
3 3 3
-2 A, B 3x -2 = A(x +6)+ Bx
X(x+6) Xx x+6
1 10
{x A+B=3 |B=3t3 |B=73
‘BA = = 1 = 1
X' :6A=-2 A_1 Ae_1
3 3
3-2X 3-2X Adx de dx 5 dx
Ne2. dx = dx= 224 [ 2222222 "
’ J.x —4x J.(x 4) J- X
= Lain[x|+5Inx — 4]+ C = +C.
4 In4\/‘(x)3H(X—4)4‘
3-2x A B
= —+4 X
x(x—4) x x-4
3-2x = A(x—4)+Bx;
5
{xl A+B=—2 |[B=727A |B=—7
. =y, 3 = 2
X' :—4A=3 =2 A__S
4
4 —X 4 —x Adx Bdx 2dx dx
jx2—2x X J.x(x—2) I X +Ix—2 I X +v[x—2



4—x=A(x-2)+Bx

{A+B=—l {B=—1+2 {le
= =

_2A=4 |A=-2 A=-2
2x-1 2x -1 Adx Bdx 1, dx 11 dx
Ned, | ————dx= == i =
Ix2+4x—5 I(x—l)(x+5 I J-x+5 6)x—1 6Jx+5

- % [In|x —1|](x +5)

+C=In6,/|n|x—]” (x+5)" +C

2x-1 __ A B
(x-1[x+5) x-1 x+5
2x —1= A(x+5)+ B(x—1)

1
{A+B=2 {AZB A==
= 1 =
6 B=="
6
23X 2 —3X Adx Bdx 11, dx
Sl P v L [ e L o vt i i
:_Tlln|x_]4‘j'”|x+3|+c27[|n|x—ﬂ+llln|x+3|]+cz 1 L

In 4,[‘(x—1)(x+3)“‘
2-3x A B
| (x—l)(x+3)_x—1+x+3
2-3x=A(x+3)+B(x-1)

1

A+B=-3_ A=—3-B A=-
1 =

3A-B=2  |B=-1 11

s [p=-E

2x-1 A N B
(x=D(x+5) x-1 x+5
2Xx—-1=A(x+5)+B(x-1)

1
A+B=2 A=2-B A=
= 11 =

5A-B=-1 B="—" 11

6 B=—

6

1-4x 1-4x Adx Bdx
NG, | ——dx = = —
-[x2+6x—7 J.(x—l)(x+7) J. Ix+7 -[ x+7
1

=—Slnix—n—%nlx”lw:—g['“<x—1>3”“”’””*c:mska_lfw(x”wu*



1-4x=A(x+7)+B(x-1)

3
{A+B=—4 {A4B Az‘g

7TA-B=1 B——g - 29
8 B=-——
8
Adx Bdx 1pdx 1, dx
MOS-"X —4x 5 Ix+1)(x 5) Ix+1+-'.x—5__5-[x+1_ajx 5
1
=—=|l Inx-5/|+C=——m———
2[n\x+ﬂ+ n|x \]+ - \x+]Hx—5\+
2—x=A(x-5)+B(x+1)
1
{A+B=—1 {AIB A=-3
= 1 =
-5A+B=2 B=—= 1
2 B=-—=
2
2x+1 2x+1 Adx Bdx
No9. = kAN
’ J‘x +4x+3 J-x+1)(x+3 -[x+l J-x+3 J‘x+1 2 x+3
:——In|x|+—ln|x+3|+C=—[—In|x|+5|n|x+3|]+C:;+C
27 2 2 x+5
In
X
2X+1 A B
= 2Xx+1=A(x+3)+B 1
(x+1)(x+3) x+1 x+3 xr1= Alx+3)+ B(x+1)
1
{A+B:2 {AZ‘B A=—3
= 5 =
3A+B=1 B=— 9)
2 B=2
Xdx Adx Bdx 1 ,dx 7 dx
Au10. I3x +4x— 7_I (x— D@x+7)_jx 1+I3x+7_16 x—1 1093x+7

1
—In\x ﬂ+—|n\3x+7\+C_Ean ~1(3x+7)]+C = Iny[x—13x+ 7]+ C

x = A(3x+7)+B(x-1)

7
3A+B=1 B=1-3A B=15

= 1 =
7A-B=0 A=16 Al
10



Nel-10. BenykTem HHTErpajIgo0 METOAY MEHEH HHTETPAII00.

dv = xdx
X2
Nel _[xln(l—x)dx—vz? —X—zln(l—x)—ij' X dx—X—zln(l—x)—
o Cu=In@-x)| 2 21-x" 2
du = —— dx
X

1-—
1 1 x? x> x 1
_EI((X+1)+ﬁde _7In|1—x|+7+5+zln|x—]4+c.

u=x+1
du = dx 1 1
Ne2. j(x +1)cos 3xdx = |dv = cos 3xdx| = §(X +1)sin3x —E'[sin 3xdx =

V= lsin 3x
3

:%(x+1)sin3x+%cosBx+C

Nog. J‘x-zng =|dv = 23dx
03
V =
3In2

= 2 X — 1 )+C
3In2 3In2
u=x
du = dx

X a1 [2ax =" 27 - L 2i.c-
3In2 3In2 3In2 9In“2

Ned, Ixsingdx = dv:sinidx :—3xcos§+3fcos§dx:—3xcos§+95in§+c

v=-3cos~
3
u=2x+1
du = 2dx : : .
Ne5. _[(2x +1)cos xdx = =(2x+1)sin x — Zfsm xdx = (2x +1)sin x + 2cos x + C
dv = cos xdx

V =Sin X



u=1-3x
du = —3dx

Neb. j(1—3x)3'“ Xdx = dv = sin xdx

=—(1-3x)cosx —3jcos xdx = —(1—3x)cosx—3sinx+C =

V= —CoSX
=(3x—1)cosx—3sinx+C

u=2-X
Ng?.j(Z—x)ede:duz_dX :(2—x)ex+jexdx:(2—x)ex+eX+C:(3—x)eX+C
dv =e*dx
v=ge"
u=Xx
X du=dX X X X X X
NeB. J‘xe_de = X l=_2xe 2+ 2J.e_5dx —-2xe 2—4e 2+ C=C-2e 2(x+2)
dv=e 2dx
v=-2e 2
u=2x+1
du = 2dx (2x+1) ) » )
X+
N9, | (2x+1)3%dXx =|dy = 3*dx| = 3 ——|3dx = 2x+1)— 3F+C=
-[( X+ 18 dx = dv = 3" dx In3 In3 X In3( x+1) In?3 "
3X
\V =
In3
= A [2x+1—iJ+C
In3 In3
u=Inx
du:d7u 5 5
— — = _— 2 —_ _— =
Nglo.j(?) 5x)In xdx v = (3 5x)d [3x 2lenx j(?a 2xjdx
2
v:3x—Si
2

:(C’>x—§xzjlnx—3x+§x2 +C
2 4



82. Anvikmanzan unmezpan.

Huviomon-Jleiionuymun popmynacot:
b
I f(x)dx = F(x)|2 =F(b)-F(a)

Nol-10. Heromon-Jlennonuymun ghopmynacwvin KoJa0OHYn GHbIK UHMEZPAI0bl Icenmezuie.

ml2 Xll
Nel., _[ xPdx ==—
0

%_i(z]“_go_i(zj“
ll0 11\ 2 11 11\ 2

%

0

7l2

No2. Isin 2xdx :—%cos 2X
0

:—ltcosz-z—coszoj:—i(—l— )=1
2 2 2

t =5X
! dt = 5dx ° °
J\@B.J.ef’xdx: =1Ietdt_1et _i(es—eo)zl(ef’—l)
5 =0, t, =0 59 0
X, =1t,=5
t=1+Inx
t-1=Inx \ ,
3 dx ] 1
e dt:_ 4 4 1 2 2 e
Ng4.J.L: X =j$=jt 2qt = tl =tT =2\/f1 -
D XVIHINX G — dx AN | -
2 L 2
X =1t =1
x,=e’t,=4

=2(4-1)=2-1=2



u=log, x
dx
2 W=Tmal e F 12 g 1 %[
No5. | xlog, xdx = =—Ilog, x| ————|xdx=—Io0g,2-0———— —| =
! 9 v = |72 0 2In2J; 2 T 2in2 2
X2
V="
2
Y I\ S S
4In2 4In2
X=sint
) dx=costdt | 7 3
NoB. Ixlel—xzdx: x, =01t =0 :Isinzt'cosztdt =I(1—coszt)cosztdt:
1 0 0
T
X, =11t =—
2 2 2
% - 7 7
= (coszt—cos“t)dt:FJrSInZt} —Pt+£sin2t+isin2t+isin4t} =
0 274 |, |8 4 32 32 .
_7 3 _7
4 16 16

b oxdx _1fdeé+D) 11 [ 11 3 1
et -([(x2+1)2 _Ej(x2+1)2 Co2(+1), 2 ( 1}_2’

u=cosx; du=-sinxdx

1 0

7

0

x
1% ,, .
) ==e“" cosX +7J'e sin xdx =
X
2 29

dv =e?dx; v:le
2

T

3 >
—Ejezx cos xdx | = —1+Ee” —ljezx -c0s xdx
2 0 2 4 40




Vx =t
L X =t’ L omn ) 1
N9, | X o — 2t =j2t j(t 1+L)dt=2 Lotemp+q] =
o VX+1 _ 0t+1 t+1 2
X =0;t=0 0
X, =1 t,=1

:2[%—1+In2j:2In2—1

zl4

Nel0. J' arctgxdx = U= aretgx; du
0

1
——d
1+ X2 X—xarctgx|/ I—dx—
dv =dx; Vv

Il
>




8 3. Anvikmanzan uHmMezpanoviH KOJ10OHYUIMADBbL.

Nel-12. Cvizeikmap menen uekmesnzeH uzypanvii asHmMolH Icenmezulie.

Nel. y=x® mapaGomacel %aHa Y = 2X+3 Ty3 CBI3BITEl MEHEH UEKTENIreH (pUIypaHbIH asSHTHIH

scenrerwie. YUuiMecuH YUnTruie.

[TapaGona MEHEH TY3 CHI3BIKTBIH KECHIJIMII YEKUTTEPUH aHBIKTAHObI3.

X2 =2x+3
x?—2x-3=0
X =-1X,=3

Kecwmum yexkutrepu Ml(— 1 1); M 2(3; 9).

3 3 3 3 s 33
S = J(2x+3—x2)jx = 2J'xdx+3.[dx— J.xzdx :xz‘ +3x|fl—x— -
-1 I e I N 3 a

=(9—1)+3(3+1)—3(27+1)=8+12—§=§=103; S =102cn’.
3 3 3 73 3

v

Ne2. y=x*+1 mapaGonacel %aHa Y =2X+1 Ty3 CHI3BITBI MEHEH YEKTEITeH (HIypaHbIH

asTHTBIH dcenTerwmwie. YniiMecrH Yuiruiie.

[TapaGona MEHEH Ty3 CHI3BIKTBIH KECHIJIMII YEKUTTEPUH aHBIKTAHObI3.



X*+1=2x+1;
x*+1-2x-1=0
x> —2x=0
x(x-2)=0

X =0; X, =2.

Kecunum yexkurrepu Ml(O; 1); M 2(2;5).

v

2

2 2 2 1 1
S = [(2x+1-x? —D)dx = 2| xdx - [ x%dx = 237" ~=x°| =2(4-0)-=(8-0)=
E[(XJF x? —1)dx _([xx!xx x‘o 3x0 ( )3( )
816 1
3 3 3
S=5lCM2
3

1 2
Ne3. y ==x® mapabonackl xaHa Yy =5— 3 X TY3 CBI3BITHI MEHEH YEKTENITeH (DUTypaHbIH asHTHIH

scenreruiie. YuiiMecuH YHUTHUIIE.

[Tapaboa MEHEH TY3 ChI3BIKTHIH KECHIIUII YeKUTTEPHH aHBIKTAHObI3.



lee_5_2y
3 3

X2 +2x-15=0
X =-5 X,=3

Kecunum yexkurrepu MI(S; %J, M2(3; 3).

2 1 : 1 1

3
2 3 1.,
S =L(5—§x—§x )dx=5x|_5—§x

=5(3+5)+§(9—25)—§(27 +125)=

L
9

-5

:40_E_152 _360-48-152 160 :171
3 9 9 9

S =17ZCM2.
9

M,y=5-2/3x

Ned. y = x? mapaGomackl ’kaHa X =1; X =3 Ty3 CBI3BIKTaphl MEHEH YeKTENTeH (DUTYPAHBIH ATHTHIH

sycenreruiie. YuiiMecuH YHUTHUIIE.

[Tapaboa MEHEH TY3 ChI3BIKTHIH KECHIIUII YeKUTTEPHH aHBIKTAHObI3.

x=1 y=1,
Xx=3, y=9,

Kecunum uekurrepy M l(1; 1); M 2(3; 9).



3 3
s=[xdx="- Lorop=28. s_glun
1 3|, 3 3 3

NeS. y =1-x* nmapaGonacel xana 2X—Y—2=0 Ty3 ChI3bIIbl MEHEH YeKTeNreH (QUIypaHbIH

asTHTBIH dcenTerwmwie. YniiMecrH Yuiruiie.

[TapaGona MEHEH TY3 CHI3BIKTBIH KECUJIHII YEKUTTEPUH aHBIKTaHObI3.

1-x2=2x-2
x*+2x-3=0
X, =1 x,=-3

Kecumum uekurrepu M, (L; 0); M,(-3;-8).

1 1 1 1 1
S= L(l— X* —2x+2)dx = L(3—2x— x*)dx =3J;dx—2£xdx—£x2dx =
1
=3(1+3)—(1—9)—%(1+ 27)=12+8—?=£=103;

1 1 3
- 3 3

1
=3x[, —xz‘ T3

-3

S =1OECM2.
3

Ne6. y = x? mapaGomacel %aHa Y = 2X TY3 CHI3bITHI MEHEH YeKTEIreH (DUTYpPaHbIH aTHTHIH

scenreruiie. YuiiMecuH YHUTHUIIE.

[Tapaboa MEHEH TY3 ChI3BIKTBIH KECHJIHII YeKUTTEPUH aHBIKTAHObI3.

X* = 2X
X*-2x=0
x(x-2)=0
X =0; X, =2;

Kecunum yexkurrepu Ml(O; 0); M2(2;4).

2

S:'I.(Zx—xz)dx:Zixdx—.:[xzdx:xz‘j_%Xi‘)o 4 1

:4—1-8:_=1—; S =1ECM2-
3 3 3 3

Ne7. y =x? —2 napabosachl aHa Y = X — 2 TY3 CHI3bITHI MEHEH YeKTeNreH (DUTYpPaHbIH aTHTBIH

sycenreruiie. YuiiMecuH YHUTHUIIE.

[Tapaboia MEHEH TY3 ChI3BIKTHIH KECHIIUII YeKUTTEPHH aHBIKTAHObI3.
X2 —2=x-2; X’ =x=0;x(x-1)=0; x,=0; x, =1,

Kecwmm yexkutrepu Ml(O; - 2); Mz(l;—l).



1

S—j.(X—Z—xz+2)dx—j.xdx—j.x2dx—xz‘l—lx3 2
_0 _0 0 B 0 3 0

:1—1-12222; S ==cm.
3 3 3 3

Ne8. y = x*+ 2 mapabonachl skaHa Y = 2X + 2 TY3 CBI3bITHI MEHEH YeKTEeIreH (DUTYpPaHbIH ATHTHIH

sycenreruwie. YUuiMecuH YUnTruie.

[Tapaboiia MEHEH TY3 ChI3BIKTBIH KECHIJIHII YCKUTTCPUH aHBIKTaHOBI3.
X +2=2x+2; x*=2x=0; x(x-2)=0; x, =0 x,=2

Kecunum yexkurrepu Ml(O; 2); M2(2;6).

2 2 2 2

S:I(2x+2—x2—2)dx=2]xdx—‘[x2dx=2x2‘2—lxe' _g_1 S:E:SE,
o 3 3

0 0 0 0

SISECMZ.
3
y=x"+2
T 1 |°/ T T T 1 >
5

Ne9. y = x* mapaGonackl aHa Y =2X+3 Ty3 ChI3bIIbl MEHEH UEKTEIreH (UIypaHbIH asHTHIH

sycenrerwie. UniMecuH YUnTruie.

[Tapabora MEHEH TY3 ChI3BIKTBIH KECHIIMII YeKUTTEPHH aHBIKTAHObI3.



x?=2x+3
x?—2x-3=0
X =-1 X, =3

Kecunuir yekurrepu Ml(— 1 1); M 2(3; 9).

3 3

S= I(2x+3— xz):ix = 2ixdx+3j1dx—jlx2dx :xz‘: +3x[’, —%x3

-1

-1

=(9—1)+3(3+1)—%(9+1)=8+12—%=%=16§;
S =16 22,
3

v

Nel0. y = x* mapabonachl skaHa Y = 3— 2X TY3 ChI3bITbl MEHEH YeKTeNreH (QUIypaHbIH asHTHIH

scenrerwie. YUniMecuH YUUTuieE.

[TapaGona MEHEH TY3 CHI3BIKTHIH KECUJIHII YEKUTTEPUH aHBIKTAHOBbI3.

x> =3-2x
x> +2x-3=0
X ==3; X, =1,

Kecwmmm yexkutrepu M l(— 3 9); Mz(l;l).

1
1
——X3 —

1
-3

S= j.(3—2x—x2)jx :3j'dx—2'1[xdx— szdx :3x|l —xz‘
-3 -3 -3 -

-3 3

-3

:12+8—§:g; S :103 cm’.
3 3 3



Nell. y = x* mapaGomachl aHa Y =2 — X Ty3 ChI3bI'bl MEHEH UEKTeJIreH (PUIypaHbIH asHTHIH

scenreruwie. UnMecuH YUnTruie.

[Tapaboa MEHEH TY3 ChI3BIKTHIH KECHIIUII YeKUTTEPHH aHBIKTAHObI3.

Kecunum yekurrepu M l(— 2; 4); M 2(1; 1).

1 1

1 1 1 1 " 1 1
S=|@2-x-x)dx=2|dx— [ xdx— | x?dx =2x| —=x*| —-=x} =
:|.2 -J; :[2 _J; |72 2 |, 3 1,

1 1 3 9 1
—21+2)-=(1-4)-Z(1+8)=6+>-3="=4";
ae2)- 2o aie)=ords-2oal;
s=ale
2

Nel2. y = x* +1 mapa6onackl )aHa Y = 2X +1 Ty3 CBI3BI'bI MCHEH YEKTeIreH (DHTypaHbIH assHTHIH

scenrerwie. YUuiMecuH YUnTruie.

[Tapa6Goyia MEHEH TY3 CHI3BIKTHIH KECHJIMII YEKUTTEPHH aHBIKTaiObI3.
X?+1=2x+1 x*-2x=0; x(x-2)=0; x =0;x,=2;
Kecunum yekurrepu Ml(O; l); M 2(2; 5).

2
S :_j).(2x+1—x2 —1)dx :ZJ:.xdx—:[xzdx: xz‘z —%xso :4—%: 2%; S :2§cmz.

v




8 1.2. Heonpeoenenuvle unmezpaol.

Ceoiicmea neonpedenennvix uHmMezpPaos.
1. j f(x)dx=F(X)+C, 2. j [of (x)+ pg(x)|dx = & j f(x)dx + B j g(x)dx;
3. d(jf(x)dx): f(x)dx; 4. de(x): F(X)+C;, 5. j F'(x)dx=F(x)+C;

OcHosnble MenoObl HeOnPeOe1eHHbIX UHMeZPAlos.

1.MeToa moICTaHOBOK.

j f(x)dx = x=9()

dx = ¢'(t)dt

= [ tlp®)k' @)t

2. Memoo unmeepupoganue no 4acmsim.

ju(x)v'(x)dx = u(xV(x)- I v(x)u'(x)dx
j u(x)dv(x) = u(xv(x)— '[v(x)du(x)

Taonuua neonpeodeneHHbIX UHMEZPANLOB.

a+l

dx
1. X%dx = +C, #-1); 2. =Injx+al+C;
-[ a+1 (a ) Ix+a | |
3 _[axdx= a +C, a>0,a=0; 4, jexdx=ex+c;
Ina
5. jsinxdx:—cosx+C; 6. jcosxdx:sinx+c;
dx dx
7. =tgx+C; 8. - =—ctgx+C;
Icoszx J -[smzx g
9. Jshxdx =chx+C; 10. J.chxdx =shx+C;
1. | X__thx+C 12. | X _ et C;
chx sh“x
13 de LargXicas0 1a | X _arcsinX+cC, a>0;
X“4+a° a a a?—x?2 a

X—a

dx 1 dx
15. — _=—1n +C,a=0; 16. =In‘x+\/x2+a2
J‘xz—az 2a |x+a ‘[«/x2+a2

+C,a=0



Nel-5. Taban4HOe HHTErPUPOBAHKE.

X—0,17+1 B 3'4

4 C=l B4
~017+1 0,83

Nel. j 3,4x°dx = 3,4

No2. jcos 3xdx = _[“L%X) x:ljdx+lj'cos6xdx:1{x+lsin6x}+c
2 2 2 6

sin?5x 1—cos? 5x 1
tg25xdx = = —1jdx=
I 9 Icoszsx J. cos? 5x J.(COSZ 5X )

—I —jdx——t95x x+C

cos® 5x

Ned. jax-exdx:j(a-e)xdx:(a'e) X c- (a-e) rc=-2% ,c
Ina-e Ina-Ine Ina+1

J-1—0038x

Nos. Isin2 4xdx = dx = %J'dx—%'[cos8xdx =%(x—%sin 8xj +C

Nel-15. UHTerpupoBaHue MeTOI0M MOJACTAHOBKH.

. 5 A (1 2 ) t:COSX
Nl Ism X X_Ism X:dex=I —Cos 5x Smxdx=dt=—sinxdx=—j
cos® X coSs> X coSs> X
dt
dx=—-—-—
sin x
dt dt 1 1 1 1
=|=-|==—-——5+—-—F+C=- + +C
J.t3 J.t5 2t>  4t* 2cos’ x  4cos* x
t = arctgx
arctgx
Ngz.je ~dx =|dt = dX2 =J'etdt:et+C:ear°tgx+C.
1+x 1+x
dx = (1+ x? )t
t=x3
X 2 2 1 t 1 t 1 X
N93.J.e -x“dx =|dt = 3x°dx =—J.edt=—e +C==¢e" +C
3 3 3
dt
dX:—2
3X




N4Ismx dx =
COS™ X

2X
N5, Jlf—zd

NoB. j

JTTT

sin x

+/COS X

M. |

=|dt =3* In3dx| =

t = Ccos X
dt = —sin xdx
dt

X =——-
SIn X

t =1+ 3%

dt

dx = —Z——
37In3

dx =

t=V1-x°

t2=1-x°

2tdt = —3x%dx
2tdt

dx =
—3x?

t = ~/cosx
t? = cos X
= |2tdt = —sin xdx
2tdt
—sin x

dx =

] In|x+a|+C,

X

"0 | Gevar el
xdx 1

A0 J.x +a_—I x*+a

In3

(k=1)

dt

(k 1)

=—jidt=— a_

“In3

d(x2 +a)z£ln‘x2 +a‘+C,
2

1In

l.cot ¢
t COS X
32)(
t+C= ‘ +C
In3

1 2X +3)’
N98._[(2x+3)6dx:EI(2x+3)6d(2x+3):%+C

2\/l—x3 +C

2 ¢t 2 2
:_EI{dt:_§Jdt:_§t+C:_§

:_zj'%dt:_ZHC:C—Z«/cosx



Nell. J.ctgxdx = .fd(SI—nX) =In(sinx)+C
sin x

xdx l d(x +a)
Nel2. =+4x?+a+C
'[\/x2+a 2 Jx%+a

x/a

= I _—arctg +C a=0
x> +a’ 1+(x/a) a

Nol3. j

- j d(x/a) 1arcsm +C, a>0
a‘ J1-(x/a)?

X—a
X+a

N15j 1 [L— ! jdx:iln +C, a=0
x?+a® 2a‘lx-a x+a 2a

Nel-10. UaTerpupoBanne paliMOHAJHBIX PYHKIMH.

3x-2

Al -[x +6X

x+6: X+6

= ——In|x| +£In|x+ 6+C = —[10In|x+ 6| - In|x|]+C
3 3 3

3x-2 Adx Bdx dx 10 dx
dx ZIWO'X—J— ] S




3-2x

Ngz.j 4Xd =

X

[3In|x|+5|n|x 4)+C=
In\/‘

3-2x A B

= —+4 y
x(x-4) x x-4
3-2x=A(x-4)+Bx;

{B—Z—A B=—>
4

= 3 =

{xl:A+B:—2
4

x?:—4A=3

j3—2x d _IA_dX IB_dX:__I__E 9

dx

4_x d =J.X4—x dx=J-AdX+I dez_IZdX

N3, | —— —
? IXZ—ZX (X—2) X X—2 X

:_2In\x\+ln\x—2\+C:lnM+C
X

4-—x A B

=—+ —

x(x—2) X X-=2

4-x=A(x—2)+Bx

A+B=-1 B=-1+2 B=1
= =
—2A=4 A=-2 A=-2

+jx

-2

dx

2x-1 2x-1 Adx Bdx 1
X% +4x—5 _I (x— 1)(x+5 I J-XJFSZEJ.

C.Wc

2x -1 A N B
(x— 1)(x+5) x-1 Xx+5
2x—1= A(x+5)+B(x-1)

Nod [ —=——

:g[|n|x—]u x+5)"

A=2-B Azl

A+B=2
= 1 =
5A-B=-1 |B="- 11
6 B=g

x—1+EI

X+5



2-3X 2-3x Adx Bax 11 dx
AL Ix2+2x—3 X_j(x—1Xx+3 I -[x+3 4 H_Z X+3
::Emh—ﬂ—lﬁmx+ﬂ+Chv—{mh—q+1unh+3ﬂ+cz L +C
4 4 4 na4 ‘(x—l)(x+3)“‘
2 —3X _ A N B
J- (x-1)(x+3) x-1 x+3

2-3x=A(x+3)+B(x-1)

1

A+B=-3_ A=—3-B A=-7
1 =

3A-B=2  |B=-11 11

;  |B=-2

2x-1 A N B
(x=D(x+5 x-1 x+5
2x—1=A(x+5)+B(x-1)

1
A=2-B ==
A+B=2 A
= 11 =

5A-B=-1 B=—" 11

6 B=—

6

1-4x 1-4x Adx Bdx

Neb. =—|—|—
Ix +6X— 7 J‘(x 1)(x+7) j X+7 j x+7

S L L e ‘5['”\(X‘1)3”(X+7’29”” ) |”%/‘(X—1)3W(X+7)29H '

1-4x=A(x+7)+B(x-1)

3
A+B=_q4 |A=74-B A:‘g
= 29 =
7A-B=1 B=—— 29
8 B=-——
8
J\@?.J. 2x+2 X:J X+2 dXZJAdX+I Bdx 3pdx 1, dx
3X°+2x-5 (x-D(3x+5) x-1 <43x+5 87x-1 873x+5
3 1 1 |- (x-1)°|
=—Inx-4-—InBx+5+C==In—+C=In -+ C
8 <3 24 | | 8 ‘3\/3x+5 8‘3\/3x+5

X+ 2 A N B
(x=D(Bx+5) x-1 3x+5
X+2=A(3x+5)+B(x-1)

1
3A+B=1 B=1-3A B 8
= 3 =
5A-B=2 A== 3
8 Azg



Ngsj

Adx Bdx ledx 1, dx
J-x+1 JAX—SZ_EJ‘XH_EIX—S:
1

e —
Iny|x+1-|x-95

x? —4x-5 _I x+1)(x 5

= _E[In\x +1+Injx-5]+C =

2—-x=A(x-5)+B(x+1)

1
{A+B=—1 {A‘lB A=-3
= 1 =
-5A+B=2 =—= B——l
2
2x+1 2x+1 Adx Bdx Bl
Nggjx vax+3" Ix+1)(x+3 Ix+1 Im‘“hl 2 x+3
:——In|x|+—ln|x+3|+C:—[—In|x|+5ln|x+3|]+C=;+C
’ 2 7 x+5°
In
X

2x+1 A N B
(x+1)x+3) x+1 x+3

2x+1= A(x+3)+B(x+1)

3A+B=1 = 552

2
Nolof _,[ xdx :JAderJ- Bdx _ 1 0 dx +l dx _
3x*+4x-7 J(x-1)Bx+7) Ix-1 J3x+7 107 x-1 1073x+7

1
Eln\x ]J+—In\3x+7\+C _—Inﬂ ~1(3x+7)]+C = Inyf[x—13x+ 7]+ C

X = A(3x+7)+B(x 1)

7

3a+B-1 |B7173A |B=75
= 1 =

7A-B=0" |A=1 N

10

Nel-10. UaTerpupoBaHue mo 4acTsM.

dv = xdx
XZ
V= x? 1¢ x2 x?
Ml | xIn(1—x)dx = =—In(l-x)-= dx=—In(l-x)-—
Ixn( x)ox u=In(l-x)| 2 nl )2I1—xx 2 (=)
du= ! dx
1-

——I(x+1 LJ :—In|1 x|+—+2+—ln|x 1+cC.



u=x+1
du = dx 1 1
Ne2. I(x +1)cos 3xdx = |dy = cos 3xdx| = §(X +1)sin3x —gjsin 3xdx =

V= Esin 3x
3

:%(x+1)sin3x+%c053x+c

Neg3. Ix-ngX =|dv = 23dx
03
V =
3In2

S X s 1 [22ax=_"—.22 - L 2iic-
3In2 3In2 3In2 9In“2

X

3
__2 X~ : +C
3In2 3In2
u=x
du = dx

Nod., jxsinfdx =ldv = sin X dx :—3xcos£+3.[cos§dx:—3xcos§+95in5+c
3 3 3 3

v =-3c0s~
3
u=2x+1
du = 2dx
Ne5. J'(2x+1)cos xdx = =(2x+1)sin x - stin xdx = (2x +1)sin x +2cos x + C
dv = cos xdx
Vv =sin x
u=1-3x
NeB. j(l—sx)sin T L —(1—3x)cosx—3j'cos xdx = —(1-3x)cosx—3sin x+C =
dv = sin xdx
V =—CO0S X

=(3x—1)cosx—3sinx+C

u=2-x
7 [2-xerdx= (2w + [edx = (2- xE* +e" +C =(3— X" +C
o I —xpdx=| =X +Ie x=02-xp*+e*+C=(3-x)e*+

vV =g



Ne8. Ixe_de = X l=_2xe 2+ Zje_de =-2xe 2—4e 2+ C=C-2e 2(x+2)
dv=e 2dx

x
v=-2e ?

u=2x+1
du = 2dx
No9. [ (2x+1)8" dx =gy = 3*dlx| =
3X
\V =
In3

= 3 2x+1—i +C
In3 In3

(2x+1) g 2 g, 3
In3 In3 In3

2 F+C=

(2x+1)- 3

u=Inx

M)lO.J.(3—5x)Inxdx= X =[3x—éx2jlnx—f(3—§xjdx=
2 2

:(?,x—gxzjlnx—3x+§x2 +C
2 4



8 2.1. Onpeoenennvie unmezpaol.
b
@opmyna Hviomona-Jlenonuya: j f(x)dx = F(x)|b =F(b)-F(a)

Nel-10. Botuucaume no ¢hopmyne Horomona-Jleinonuua onpeoenennon unmezpan.

ml2 Xll
Nel., _[ xPdx ==—

% _a(ay 1, 1(xY’
ll 11\ 2 11 11\ 2

7

0

72

No2. jsin 2xdx :—%cos 2X

— 1 cos2-E _cos2.0 =—l(—1—1)=1
2 2 2

t =5x
1 dt = 5dx F
J\@B.Jesxdx: —lf tdt——e :—(es—eo):l(es—l)
5 =0, 1 =0 5y 5
X,=Lt,=5
t=1+Inx
=Inx “ B
3 dx —Lrl 1
e dt:_ 4 4 1 2 2 &3
L T B L s (s N
1 XVIHINX gt = dx 1Vt 3 S |
2 L 2
X =1t =1
x,=¢e’t,=4
=2(J4-1)=2:1=2
u=log, x
: du = ?:2 ? f 1 x22
X
Ne5. | xlog, xdx = =—Io Xdx = — Io 2-0-
’ Jl. 92 dv = xdx 92 I J 2In2 2
XZ
V="
2
3

41n2 41In2



Ne

X =sint
2 dx=costdt | 5 2
J\@G.Ixlel—xzdx= x, =0t =0 _[sm t - cos’ tdt J'l cos? tcos tdt =
1 0 0
T
X, =11, =—
2 2 2
% 7 %
j(cos t —cos’ t)dt { sm2t} —Ft+£sin2t+isin2t+isin4t}
) , |8 4 32 32 .
_z 3r_=x
4 16 16
wr, | _Id<x +)_ 1 1 Il__l.(i_lj_l.
O(x2+1) (x2+1)?  2(x+1), 2\2 4’
3 u=cosx; du=-—sinxdx 7
8. je cos xdx = , 1, ==e? cosx +—je2xsinxdx=
5 dv=e“dx; v==e” 2 0 :
2
% 432 3
—1+l lezxsmx 1je cos xdx =—£+1e”—ljezx-cosxdx
2 2|2 0 25 2 4 43
: :
je“-cosxdx=le”—l—ljezx-cosxdx
6 40
3
EJ'ezx-cos.xdx:le”—l;
41 4 2
3 .
_[ezx-cosxdx=ﬂ(le”—l)=g € 1}
) 54 5( 2
Jx =t
X =12
1 1 2 1 2
Ngg.j x dx = |dx = 2tdt =j2t dt=2j(t—1+ijdt=2 v
o VX+1 o t+1 5 t+1 2
X, =0; t,=0
X, =1 t,=1
1
=2 E_1+In2 =2In2-1

zl4

Nel0. J' arctgxdx =

=£-1—£In‘1+x2‘ﬂ4
4 2

dv =dx;

u=arctgx; du=

V=X

2
=———In 1+2 |,
2 16

t+Inft +JJJ

T dx A
1+ x? =xarctgx|OA—j—d1 X_dx =
_I_
0

1

0



83.1. Ilpunosicenue onpedenennozo unmezpana.

Nel-12. Botuucaumo nnowiads puzypel ocpaHuieHHOU TUHUAMU.
Nel. Buraucnuts miomas GUIypsl, orpaHMueHHOM napabosioil Y = X° U npsAMoi

y=2x+3. Craenarb uepTex.

Haxonum Touku nepecedeHus mapadosibl U IPSIMOM.

X2 =2x+3
x?—2x-3=0
X =-1X,=3

Touku nepeceueHus Ml(— 1 1); M 2(3; 9).

3 , 3 3 3 ) P . X33
S :I(2x+3—x )jXZZZ[leXJr?)i[dX_i[X dx =x ‘_1+3x|71—? =

-1 -1

=(9—1)+3(3+1)—£(27+1)=8+12—§=£=1OE; S =102 car?.
3 3 3 3 3

v

Ne2. Brraucnuts miomas GUIypsl, orpaHuueHHol napabosoil y = X° +1 u npsMoit

y=2Xx+1. Cpaenarb 4epTex.

HaxonuMm TOYKM nepecedeHus mapadoiibl U MpsSMOH.



x?+1=2x+1
x> +1-2x-1=0
x*=2x=0

v

2

2 2 2 1 1
S = [(2x+1-x? ~L)dx = 2[ xdx — [ x2dx = 2x* == x*| =2(4-0)-=(8-0)=
| o rs-ac]-Lo] 200
=8—§:E:51; Slecmz.
3 3 3 3

. . 1., .
Ne3. Beruucnauts miomaas GUrypsl, OrpaHUYeHHON apadonon Y = 3 X mnpsmoir Yy =5- 3 X.
Cnenarb 4epTexK.

Haxoauwm Touku nepeceveHue mapadosibl U IPSIMOM.

lee_5_2y
3 3
X2 +2x-15=0

X =-5 X,=3



Touxu nepeceyenus Ml(S' %) M2(3;3).

3 3
S= j(s-gx—lxz)dx=5x|35—1x2 L3 =5(3+5)+L(9—25)- L (27 +125)=
2737 3 s 37|, 9 3 9
_4o_16_152_360-48-152 160 . 7. o . 7 .
3 9 9 9 9 9

Ne4. Beraucnuts miomans GUTYps, OrpaHHUeHHOH apabomtoil Y = X° 1 nmpaMuMbl X =1; X =3

Haxoaum Touku nepecedenus napadoiibl U MPsIMbIX.

Touku nepeceuenus M l(1; 1); M 2(3; 9).

3 33
5= [ xdx =" Loron=28. s_glun
) 3| 3 3

NeS. Bruraucnuts miomas GUrypsl, orpaHuueHHol napabosoit Yy =1—X* u npamoit

A 4



2Xx—-y—-2=0. Cpenarb yopTex.

Haxoaum Touku nepecedeHus: mapadboiasl U MPsMOii.

1-x2=2x-2
X +2x-3=0
X, =1 x,=-3

Touku nepeceuenuss M 1(1; 0); M, (— 3 — 8).

S= i(l—x2—2x+2)dx: Jl'(3—2x—x2)dx:3jdx—2jxdx—j'xzdx:
e 3 23

-3 -3

1
=3x| —xz\l Ll —ae3)--9)-tas2r)-1248-B -2 _102. s_1020
s Tle 37| 3 3 3 3

Ne6. BBIYHCINTH IIOMANb (BUTYPHI, OTPAHNYEHHON Mapabonoil Y = X° W TIpsAMOii Y = 2X.
Crnenatp 4epTex.

Haxoaum Touku nepecedeHust mapadbosasl U MPsMOii.

x® = 2X

x> -2x=0
x(x—2)=0
X, =0; X, =2;

Touku nepeceueHus Ml(O; O); M 2(2;4).

2 2 2 2 1 2 1
S:I(Zx—xz)dx=ijdx—szdx=x2‘o—§x3 =
0 0 0 0

=4- -8:£:11; S =1ECM2.
3 3 3 3

Ne7. BBIYHCINTH TUIOMAAb (GUTYPHI, OTPAHNYCHHON Mapabonoii Y = X° —2 U HpaMoii

y =X—2. Caenarb 4epTeK.
HaxonuMm ToYKM nepecedeHus mapadoibl U MpsSMOH.
X*=2=x-2; xX*-x=0; x(x-1)=0; x,=0; x,=1,

Touku nepeceueHus Ml(O; - 2); M 2(1; —l).



1

p p h 11 1, 2 2
S:I(X—Z—xz+2)dx:J-xdx—J-x2dx:x2‘ ~=x} =1-Z1===2; S =Zenh.
) )7 o 3 |37 3 3

NeS. BBIYHCINTH ITOMAAb (BUTYPHI, OTPAHNYEHHON Mapabonoii Y = X° +2 U mpsMoit

y=2X+2. CrnenaTh 4OpTEXK.
Haxoaum Touku nepecedeHust mapadboiasl U MPsMOii.

X2 +2=2X+2
x> —2x=0
X(x—2)=0
=0 Xx,=2

Touku nepeceueHus Ml(O; 2); M2(2;6).

2 2 2 2

S:I(2x+2—x2—2)dx:21xdx—_[x2dx:2x2‘2—ixe’ :8—1'8:E=5l,
o 3 3

0 0 0 0

SZSECMZ.
3
y=x*+2
T 1 |°/ T T T 1 >
5




Ne9.BoruucnuTs mtomma s GUryphl, orpaHHueHHol napabosoit Y = X* u npamoit y = 2X + 3

Crenarp 4yepTex.

Haxoaum To4km nepecedeHus mapadoiibl ¢ IpsSMOH.

x> =2x+3
x?-2x-3=0
X =-1 X,=3;

Touku nepeceueHus Ml(— 1 1); M 2(3; 9).

3

3( Z)j 3 3 3 , 23 3 1 .
S:I 2X +3—X x:2£xdx+3£dx—£x dx =x ‘_1+3x|7l—§x

-1

-1
=(9—1)+3(3+1)—1(9+1)=8+12—9=@=163; S =162car.
3 3 3 3 3

v

Nel0. BbluucauTh miomans GUrypsl, orpaHuueHHOH napabonoi Yy = X* u npamoii y =3 - 2X .

Crnenatp 4epTex.
HaxonuMm To4kM nepecedeHus mapadoiibl U MpsSMOH.
x?=3-2x X*+2x-3=0; X, =-3; X, =1;

Touku nepeceueHus Ml(— 3 9); Mz(l; 1).

1 1 1 1
1

1
S = j(3—2x—xz)jx:B:[’dx—ZJ-xdx—ixzdx :3x|3 —x2‘1_3 —§x3

-3 -3

:12+8—§:£; S =1oE em®.
3 3 3

-3



11. BbluucnuTh miomans GUrypsl, orpaHMueHHoOM napabonoit Y = X* u mpaMoity = 2 — X.

Crnenatp 4epTex.

HaxonuMm To4kM nepecedeHus mapadoiibl U IpsSMOH.

X2=2-X;, X*+x-2=0;, x,=-2, X, =1

Touku nepeceueHus Ml(— 2 4); Mz(l; 1).

1 1

L
3

-2 -2

1 1 1 1
S = J.(2—x—x2)dx:2jdx— '[xdx— szdx =2x[, N
) -2 -2 -2 2

_ o taigmes 332241 54l
=2(1+2) 2(1 4) 3(1+8) 6+2 3 > 42, S 42CM.

Nel2. Beraucnuts miomaas GUrypsl, orpaHHIeHHO# apabomnoii Y = X +1 u npsamoit
y =2x+1. Cnenatb 4epTox.
Haxomum To4kyu niepecedeHus JTaHHBIX QUTYP.
X2 +1=2x+1 x> =2x=0; x(x-2)=0; x, =0; X, =2;
Touku nepeceuenust M l(0; l); M 2(2; 5).

(2X+1—x2 _1)dXZZj.XdX—j-X2dX:X2‘2—£x32 2
° 3
0 0 0

S= =4—§=2—; SZZECMZ.
3 3 3

O ey N

v




«AHbIK IMec unmezpany Hcana «AHBIK UHMEZPAl HCAHA AHBIH KOJIOOHYUIMAPbL)
0o1ymoopy d0owHya 63 allJIbIHYA UIITEPAUH TOIITOMY.

COOpHUK caMOCTOATENBHBIX PAa00T no pazoenam: «Heonpedenenuwtii unmezpan» u
«Onpeodenennslit unmezpan u ee NPUMeEHEHUey.

1-manwvipma
1 —3a0anue

No-30. Anvik amec unmezpanoapovl mankvlila Hcana HeoliblHMbICbIH
ougepenyupnoo apkwiyy mexkuwepzuie.

Nel-30. Haiimu neonpeoenennvie unmezpasint. Pezynomamot npoeepums

duddepenuuposanien,

1. a) jxl‘::jx ) [x3dx  of > 4“5 d) [( +5)x

2. a) Iizx—:;dx b) [arctgxdx o)f 7XZX225 d) j e

3. a) Iarccosx\/l — b) [ xsin3xax c)jﬁdx d) j\&ﬂ

4. a) Iarcsinzd;(\/l—xz b) jl)r:—zxdx c)j%dx Q) | \/%
5, j% b f% c)jgxzfﬁ d) [(5x*+3x-6)ix
6. a) jeigx b) [ x4 dx ) 37 4”5 d) [(Vx+5kx

e e IR oPERT o [
8. a) j[dx b) [In(x® +1jdx c)jx—”dx d) [(x-1dx

9. a) j cos xdx
' N4 —sin2x

)J* 4X+7

b) [ x5 dx d) [tgxdx



1 x> X X
10. b) | —d
a) [~ —d ) [
er
11. a) J.de b) J'xln(x—l)dx
12. a) J‘gdl_xlnxx b) j xe *dx
13.a) I\/Zx—Bcosxsin xdx b) J.len xdx
dx xacrsmx
14. a —
) J‘(X—I-l)\/; )J. 1—x2
d(arcsin x) X
15.9) J. arcsin x b) I(1—x)3 dx
X3 Jx
16. a) J'ﬂdx b) _[e dx
x? .
17.a) J'mdx b) _[xsmxdx
dx
18.a b) [cos® xdx
e P
19 a) ISiHSX Ix b) j dx
' COS X Ax* +4x+5
xarctgx
20. —d b
3) I./1+X2 X )J.sm X
21.2) [x*Injx+1dx b) [sin® xdx
22.2) [x*a‘dx b) [(e*+1dx
23. a) j[l‘—szdx b) [In” xax
X
24. a) Ixsinxcosxdx b) jcos3xdx

c)J'X;JFde d) jctgxdx

3x-11
)J. x? +8x+18

)IX +1

'[\/Zx +8X+6

d) J'l-f-\/—

d) J«/X—de

C)I%dx d) [10"dx

C)I dx
1+vx+1

5 a2
C)J 2X 33x ix
1+3x°-6X

C)J-COSZXdX d) I

In® x
d) Ide

2
d) jﬂlle’;)dx

dx
x(x—1)

c)jrxdfdx d) [x3dx

d
C)J. \/4_)(_)(2 d) Ixarctgxdx
3x-1 COS X
T D g
dx
2 J.2x+1 I2x2+9
e -1 sin x
¢) [*5—dx d) |
e cos’ x

3+x dx
2 j -[(x+1)(2x—3)
dx x?-1
2 J.x—x2—25 d) J.x2+1dx

d) IS 2X + X* )dx



dx

2 2 )
25. a) J‘\/Z—x +\/x +2dx b) Iezxcosxdx 0) j&d d) J'1+005 X
Va-x¢ +3x+4 1+€0s 2X
K 2x-1
26. 1-2 b) [x24xd & lax 4y [2Xt
a) J( X dx ).[x xdx c) -[4x2 x d) -[3x2—3x+2 X

2x* +1 dx
d _ox
X2+ X2 +2X+2 )-[

27.a) [cos(x*~1xdx b) j':‘(—s"dx o) |

_sin2x_
28.2) | Zslncoz o b) [(x* +1f*dx ¢) [xy/1-x*dx d)j 9X+23 dx
Y

l X-2x+4
S



2-manwivipma
2 - 3a0anue

Nel-30. Hotomon-Jleionuymun ¢hopmynacel menen aHvlK UHMEZPAIOb

JcenmezuJie.
Nel-30. Boruucarums no popmyne Horomona-Jlenionuya onpeoenennou
uHmezpain.
3 1 4 e 4
L[ dx 2. | x5 j—dx 4. j—d'” o 5. dx
X2 +2X+5 2 9-8x ) XX L X 2 /X +9

6.} xdx 7jxmdx 8j j deloj

+X)\/_ 0 X2 +2x+2

4 52InX 10 dX 2 4
11. _Lx\/x2+1dx 12._[ , dx 13. !m 14._([\/2+x dx 15.£x3&dx

& xdx I3 7 e \/_dx
16.!)(2_1 Ix x® +1dx 18-£x2+2x 3 !xx/l Inx I
% 1 ‘o
2 (9 xdx exdx
21, {sm(T’”—%]dx 22, !(x2+1)2 23.! - 24._j2(11+5x)3
1 § € dx 2 3dx
25 !( ~1ferdx 26, !—Xm Q—Zb_x 28. I /—X+ Ix
t o dx dx
29 Ix +4X+5 30 -[x+x2



3-manuivipma
3 - 3a0anue

Nel-30. TomoHKy cobi3biKmap meHeH YeKmenzeHn huzypanHvli aasHmoulH Icenezuie
HCAHA YUUMECUH yulizcue.

Nel-30. Boiuucaums niowads puzypvl 02panuydeHHol TUHUAMU, COe1amb

uepmeoic.

1. y®=8x; x=g. 2. y=x"; y=Xx 3. Xy=6;, y=7-x

4, y=x*+4x; x-y+4=0. 5 y=x’ y+x=2. 6. 5y+x°=0; y=-5.

7. y=2x*+1, 2x-y+1=0. 8. xy=8; 4x+3y—-28=0. 9. y=x"+2; 2x—y+2=0.

10. y=8x+x* y-x=3. 11.3y=x* y=x 12. y=—x*+4x-3; y=0.
13. y=x% y=2x; y=x. 14. y=x* xy=8 x=6. 15. y=x"-2x; y-3=0.

3

16. y=x* y=2; x=0. 17.5y+x*=0; y=x. 18. y=x% y=);

19.yx=6; y=7-x. 20.y=x"+4x; x—y+4=0. 21.y*=2x+1 y-x-1=0.

3 3
22. y=—xX2+4x+6, y=x2. 23.y=4+x; y:%. 24. y? +8x =16; y=X?.
X y° X 1 X 2 2\ 2
25, —+-—=1, —-y° =1 26.y= ; =—. 27. =6Xx; x“+y° =16.
4 9 2 7 T YT Y y

2
28.y? =2Xx+1 x—y-1=0. 29.y*=6x; y*+x*=16. 30.x*+y’=a? x2—2y2=a—.

4



Mamemamuk Imec aducmuxmepoun cmyoenmmepu yuyH « AHvlk smec
unmezpany xaHa «AHbIK UHMeZPa Hcana anvli KOa00Hywmapsy) 00IyMIepy
OOIOHYA ©3 aJJIbIHYa UILITEPAUH TONITOMY.

COOpHHK CaMOCTOATENBHBIX PA0OT 0J151 CHYOEHM 08 He MAMeMAmu4ecKux
cneyuanvrocmeii 1o pazaenaMm: «Heonpedenennwiit unmezpany u «OnpeoeseHnulil
UHmMezZpan u ee NPUMEHEHUE)

1-manwvipma
1 - 3a0anue

Ne 1-25. BepuJjireH aHbIK IMeC HHTErPaJAbl TANKbLIA.

Ne 1-25. HaiiTu HeonpeaejieHHbIE HHTEPBAJIbI.

2 4 34y - Ux-3_ . d
1. a)f(3—4e +x)dx, 6).[)(de, B)‘[\/5XX——3
2. a)j(3x5 —sin X+ 4)dx; 6)[ X+ B)J'cos3xdx

3. a)I(SX7 +COSX+5)X; 6)]%& B)J‘%/(sz ~1f dx

) | [t ) [sin{ % -x o
5. a)j(x5 —%—4)dx; 6)]%22dx; B[ X o
6. a)ffs-gt-ajuc )[4 o B[

7. a) I(3x2 _1+2X2 _5jdx : 6) j 5*‘/— B) [tg2xax

1 X—2 2
8. a)|| x— +2 |dx; 0) [ ——dx; B) | x-2* dx

9. a)j(Zcosx—5x4+3)dx; 6)I4+X B j

x+5

10. a)I(SeX —x% - 4)dx ; 6)J'X4T_Xde; B) I?/(sz — 4] x*dx



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

a)j(3sin X+ 4x3 —1)dx;

a)j 5.3 +2x3]dx;

a)j(2—§+§jdx;

1
a)[|10x* - -2 |dx;
)j( 2sin’ x j

a)j(Zcosx—3x2—3)dx;

1 X 2
a ——+—|dx;
)J(Scoszx 2 x]

a)j(x7 —3sin x+2)dx X

a) I(Qx —-3e¥ + 7)dx ;

x® .
a)j 6—?—3cosx dx ;

a)J'(GX —4sinx + 5)dx;

2-x .
Rl

6) | dx;

2-/x .
6)Ide,

Jx-
6)[%&

6)]%“

X+1 .
6).[de,
\/_

5-3/x?
6)J'de;

6)j@dx;

x
6)[%@;

6)[%& ;

3+X
0) | —=dx;
U fomcs

B) J‘cos4 xsin xdx

B)J.eCOSX sin xdx

B)J.s-(ieX X

B) j xdx

A2x? -5

B J- x3dx

}/5-2x3

B)J‘BXZ xdx

B) J' ctg3xdx

B) .[41/(2 —sinx)’ cos xdx

B)J}/Zsin X +1cos xdx

COS X
B dx
)j1—3sin X

B)J- x*dx

5-2x°

B)I(3X3 —4)*x*dx

B)J x“dx

¥2xt +4

j Cos xdx
4sinx +3

B)_[ sin xdx
(3cosx+9)°



2-manwivipma
2 —3a0anue

Ne 1-25. bepuJjireH aHbIK HHTErPaJAbl 3cenTeruie.

Ne 1-25. BpIuMCJIUTH ONpeie/ieHHbIe HHTErPaJIbl.

1. a) joz (2—x)*dx 0) J.f Vx* +16x%dx;
2. a) EZsin xdx ; 0) J.:% ;
4 2\ - 7 COSXdX |
3. a)L(Zﬁ—x )dx, §) L (?;—STX)Z,
22X +1 . Loxidx
4. @[T 6)]()@,
5. a)fl(S—x—sz)dx; 0 .[02\/%;
6. a) J.O%\/Ecos xdx ; 0) jf Xy 25—3x%dx;
7. o) 8(3_#%; 6) [xe
3 2 x—1jO| ’ cosxdx |
O L iy
9, ' (x2 ~1x; o) [ &
) [, -2 N ey
10. a) jol(ex +x)dx ; 6) L%\/sl_n cos xdx
4 1 2 xdx
11. a) L(2+ﬁjdx O o
12, a) [ @+ x)Pdx; 6) [ X
a)J'_Z(1+x) X )OW
13. a)_[sx L 6)E(2—x3)4x2dx




14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

a)Jj(l—3 xz)dx;

5
a)Jz3l+X dx

X4

a) ﬁ(x3 + 2x)dx ;

j/ dx

0 2¢cos’x

a) [*(Vx - 2)x;

21+x°% .
a)J; de,

a)f@—BVQ?ﬁx;

J"V dx
7% 3sin? x|

a)f(x+%)dx
a)rl X'

) ['-x) ox

a) L% (cosx—sinxJx;;

j/ sin xdx

(1+2cosx)*
6)J Inx
T2 (2 nein g
6)[0 (3—2sinx)’ cos xdx

0) E x4/ x* +9dx ;

6) J-’V COS X

2sinx+1

0) .f:(B— 4%3 )xzdx X

0) J'O%\/S—4sin X cos xdx ;

6 J-Ol x2dx

4x3+3 ’

6) 1 Xdx

o)["

4x)3

J-/ sinxdx .

2 cosx

6) J»z Xax )
0 Jo5_4x?



3-manwivipma
3 - 3a0anue

Ne 1-25. TomouKy cbizvlkmap mMeHeH YeKmenzeHn uzypanvlii AAHMbIH Icenezule
HCAHA YUUMECUH yulicuie.

Ne 1-25. Boiuucnume niouyads puzypvl 02paHudeHHOl TUHUAMU, COelamb
uepmenic.

1. y=8x—-x*-7, y=0. 2. y=x*-1, y=0. 3. y=x"-3x-4; y=0.

4, y* =4x; x=4y. 5 y=5x"-2x+1 y=0. 6.y=x% y=x* x=-1 x=0.

7.y=x"-6x+8, y=0. 8. y=x" y=x+2. 9. y=x"-4x-5 y=0.

10. y=6x—x* y=0. 11 y=x*+2 y=2x+2. 12.xy=1 x=2; x=3; y=0.

13. y=x% y=0; x=0; x=2. 14.y*=3x; y=0; x=0; x=3.

2

15-Y=%X; y=0; x=0; x=3. 16. y=x’+1 y=2; y=5.

17.y:3—%x2; y=0; y=3 18 y’=x; x=3. 19. y=4x-x* y=3.
20. y=6x—x* y=5 2L y=x*+1 x=-1 x=2; y=0.
22. x—-2y-8=0; y=1 x=3; x=0; 23.y:3—x2—2x; y=0;, x=0; x=2

24, y=1+4Xx—x*; y=x+1; 25. y=3x—x*; 5x—y-8=0.



Nogakrw NME

oo

10.
11.

12.
13.
14.

15.
16.

17.

18.

19.

20.

21.

22.

23.

24,

25.
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