Tema 12
BusHauenuii iHTerpaJ ta Horo 3acToOCyBaHHS

Hexait ¢yukmis y=f(X) Busnauena Ha [a,b] 1 a=X;<x;<X,<...<X,=b — goBimbHE

PO3OUTTA Ha N 9acThH, a Xi< & Ki+1 1 AX; = Xj,1 — X, 1=0+(n-1). Cyma
n-1
Sn =2 F(&)Ax (12.1)
i=0

HA3UBAETHCS iHTErpaabHoI0 cymoro ¢ynkuii f(X) va [a,b]. 'panumo cymu S, 3a ymoBwH, 110
N — oo, a maxAx; — 0, Ha3uBaeThCs BU3HAUCHUM iHTerpaioM ¢yHkmii f(X) B rpanumsx Big

X=a 110 X=Db i mo3HauaeTsCs

n—oo

b
limsS, =1 =I f(x)dx (12.2)
a
SIkmo dynkiis f(X) HenepepsHa Ha [a,b], To pyHKITIN
X
F(X)= j f (tdt (12.3)
a

€ nepBicHoo0 s Gynkiii f(X), To6TO
F(x)=f(x), a<x<b

®opmyaa Herorona-JleitoHina:
Slkmo F (x)= f(x), T0
b
j f(x)dx =F(x)
a

Slkmo ¢yukuis Y=f(X) HerepepsHa 3i cBo€ro MOXinHOW0 ¢ (t) Ha [, 8], ne a=¢(a)

P~ F(b)-F(a) (12.4)

i b=g(f), npuuomy dynkmis f[p(t)] Busnauena i Henepepsua Ha [, 3], TO
Tf(x)dx=/ff [0 ()] @'(t) dt (12.5)
Sxmo dynkuii u(x) i v&) HenepepOJ;Ho-I[I/Iq)epeHuiI?IOBaHi Ha [a,b], To
Tu(x)dv(x)=u(x)v(x) 2 —Tv(x)du(x) (126)
Hexaii f(x)<F(X) na Ea,b], oz ’
Tf(x)dxsTF(x)dx (12.7)
Slkmo f(X)>0 ua [a,bf 10 i
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b
j f(x)dx >0 (12.8)

a
1 b
Yucmo = —j f(x)dx (12.9)
b-a?

HA3UBAETHCS cepeHiM 3HaYeHHsaM QyHkuii f(x) Ha [a,b].
Sxmo miocka dirypa € kpuBojiHiiiHOIO Tpamemieto: Y=f(x) (f(x)>0), y=0, x=a,
x=b, ne f(X) — HemepepBHa (QyHKIIIs, TO ii IUIOIA OOYUCITIOETHCS 32 (POPMYJIOIO

b
S =j f(x)dx (12.10)

X=¢(t)
y=w(t)

KPUBOJIIHIAHOI Tparelii, 0OMeXeHOI IIi€r0 JIIHI€0, JBOMa BEpPTHKAIIMH X=a i X=Db, i
BiJIpi3koM Bici OX, BUpaXXaeTbCsl IHTETpajioM

t
S= jl//(t)go'(t)dt, (12.11)

ty

Akmo kpuBa 3ajaHa PIBHSHHSAMM B IapaMeTpUuHii ¢dopmi { TO TLJIOIIA

ne ty i t, Bu3HauaroThes 3 piBHAHD a = @(1; ) 1 b =¢(1,) (p(t) >0 na Bimpisky [tl ,tz]).
SIkmo kpuBa 3ajaHa PIBHSHHSAM Y IOJISIPHUX KoopauHatax p = p(¢@), TO momia
cexktopa AOB (puc.13.1), oOMekeHOro AYroro KpUBOIO 1 JBOMA NOJsIpHUMU paatycamu OA 1
B
p=pi )
A

4

9
Puc.13.1
OB, 110 BIANOBIJAIOTh 3HAYEHHSIM @ = 1 ¢, = [3, BUPAXKAETHCS IHTETPAJIOM

1ﬁ
5= j p(p)do. (12.12)

Ski110 nIocKa riajKa KpuBa BiIHECEHA 0 MPSIMOKYTHOT CHCTEMH KOOPJIMHAT 1 3aj1aHa

B

Y1 Alwadl= Jdxt v a7 Apdp 5
{1%@&

AN a1y sy /,f"pa"cp
- P
L LT

g x o
Puc. 13.2 Puc. 13.3
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piBasHHSM Yy = f(x) abo (Xx=F(y)) abo mapaMeTpUYHHMH  PiBHSIHHIMHU
X=¢(t),y=w(t), To mudepenmian dl moBxuHm i nyru (puc.13.2) BuUpakaeTbCs

dopuynoro  dl =y 1+(y fdx=/1+(x )2dy =/(x )2 +(y )?dt, a somxuna ayrm AB

BU3HAYAETHCS IHTETPAIIOM

B XB YB tg
Lrg =jd|:j 1+(y )2dx= J‘w/1+(x )Zdyzw(x )2 +(y )2dy. (12.13)
A Xa y t

SAkimo K KpuBa BiHECEHa 10 TOJIAPHOI CHCTEMH KOOPJAMHAT 1 3ajaHa PiBHIHHAM

p=p(@) (puc.13.3), To dl :\/,02 +(p )de i

LAB_jdl j P +( ) (12.14)

SIKmo nmoBepxHsl yTBOpEHa 06epTaHHHM nyru AM mnockoi KpuBOi HaBKoJO Bici OX
(puc.13.4), To nudepeHniian mwiom 619HOT MOBEPXHI 3pPi3aHOTO KPYTJIOro KOHyca 3

¥ ¥
g
Mzl -
A /T f
|"}"| Ir
| |
[ | .
] |] Y X
, ]L
Al s dl \
Puc.13.4

yrBopiotouoro dl i pamiycamu ocHoB y i Yy +dy:
dS =z(2y+dy)dl =~ 2zydl,

a TIoIa MOBEPXHi, YTBOPEHOI 00EPTaHHIM AYTH AB, BU3HAYAETHCS 1HTETPAJIOM

S= _[dS = 24 ydl . (12.15)
[Tpu oGepTanHi xyru AB kpuBoi HaBkoo Bici OY (puc.13.5)
B B
dS ~2zxdl, S = jds = 27zj xdl (12.16)
A A

SIKIo TiO yTBOpEHO oOOepTaHHSAM KPHUBOJIHIAHOI Tpamemii X, ABX, (puc. 13.6)
HaBKoJI0 Bicl OX, TO OyIb-KUI TUIOCKUM MEPETHH, IKUI epneHauKyIsipHuii 10 Bici OX,
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Puc.13.6 Puc.13.7
SIBIISIETBCS KPYT, PaJiyC SKOTO TOPIBHIOE BinmoBimHiNA opauHati kpuBoi Y = f(X). [lroma

neperrHy S(X), 0 BianoBigae abcmuci X, sIK TUIOIIA KPyra, TOPIBHIOE 7y 2, Hudepenttian

00’emy Tina, 1m0 BiAmosigae mpupocty dx, € dV = 7zy2dx, a yBech 00’€M Tija oOepTaHHs
BU3HAYAETHCS IHTETPATIOM

Vox :n_[yzdx, (X, < Xyp) (12.17)

SKmo TI0 YTBOpPEHO OOepTaHHAM KpUBOMIHIMHOI Tpameuii Y;ABY, (puc.13.7)

HaBkouo Bici OY, o dV = zx?dyi

Y2
Vor =7 [X%dy, (y1<V,) (12.18)
Y1
HesnacHi iHTerpanu 3 HECKIHUCHHUMH MEXaMU IHTETPYBaHHS (HeBJIACHI iHTerpaiu
MEePIIOro Poay):

o0 b
+j f(x)dx= lim [f(x)dx, ne x €[a;+o0) (12.19)
a b—+oog

i pynkmis y= f(X) iHTerpanspHa Ha X € [a;b), abeR.

SAxmo rpanung (12.19) icuye (He icHye ab0 HECKIHUEHHA), TO HEBJIACHUN IHTETpall
Ha3MBa€ThCs 30ikHUM (po30ixkHuM), a GpyHKIsA f(X) - iHTerpoBaHoI0 (HeiHTErpoBaHOI0)
Ha TIPOMikKy [a;+00).

AHanoriyHo

b b
[ f(x)dx= lim [f(x)dx (12.20)
—00 b——o0g
HEBJIACHHUI IHTETPA Ha TIPOMIKKY [— o0;b)

T t(x)dx= [F(x)dx+ | F(x)dx (12.21)
—00 —00 C

HEBJIACHUH 1HTErpas 3 JBOMAa HECKIHUCHHUMH MeKaMu jie ¢ € R.
HeBnacHi iHTerpanmu Big HeoOMexeHUX (QYHKINM (HeBJACHI iHTerpajau JIpyroro

poxy).

140



Jf(x)dx— lim jf(x)dx (12.22)

e—0
ne ¢ynkmis Yy = f(X) BuU3HAUeHa TpU X € [a,b), Ma€ HECKIHUCHHHI PO3pUB B ToUlli X =D
(ocobsmBa TOYKA) i IHTErpOBaHA Ha [a;b—g) npu JoBuUIbHOMY & >0, iHTerpan (12.22)

30iraerbcs (po306iraeTbes) SIKIO TPaHUI ICHYE (HE iICHYe a00 HECKIHYEHHA).
AHAJIOTIYHO, SKIO0 X = a ocoOymBa Tqua TO

jf(x)dx— lim jf(x)dx (12.23)

e>0a+e
Sxmo dynkmis y = f( X) Ma€ HECKIHYCHHHH PO3pUB B TOUIll X=C, Je C€ [a; b) 1
HemnepepBHa Mpu a£X<C ic<x<hb, o

jf(x)dx—llm j f(x)dx+ lim jf(x)dx (12.24)

>0 a >0 C+e&
HeBnacuuit iHTerpaJI (12.24) na3uBaeThca 30iKHUM (PO30iKHHUM), SKIIO ICHYIOTH

o0uJIB1 TpaHMIll B MpaBiid yacTuHi piBHOCTI (12.24), 1 po30iskHUM, SKIIO0 HE iCHYe Xo4a O
OJIHA 3 HUX.

Ipuknaau po3B’si3aHHA TUNIOBHUX 327124

Hpuxnan 1.

T

OOuHnCIUTH IHTETpaT I sin 2xdx.

0
Po3B’sA3aHus.

z
6

T

6

_[stxdx_——cost\ =—E(COSZ—COSO)=—E(£—1)=1.
i 2 3 2 2 4

Ipukaan 2.

T

O6uncIUTH 1HTErpa jsi n? xcos xdx.
0

Po3B’si3aHHS.
CxkopucraeMocs ¢hopmysoro (12.5) 1 3poOUMo 3aMiHy 3MIHHOT:
sinx =t
T 1
6 cosxdx=dt | > T E
jsinz XCosxdx =| y. =0t, =0 ='ft2dt:_ 2 = —
=== 3l 24
0 z 1| ©
X6 = — , = —
76’7 2,
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Hpuxnan 3.

OOuuncauth iHTerpan | X sin xdx .

Oty

Po3B’si3aHHS.

[limiaTerpanbHa ¢yHKIIS €  J00yTKOM  TIOJIIHOMA  IIEPIIOro  CTEMEeHs  Ha
TpaHCUECHIACHTHY (YHKIII0. TOMYy CKOPHCTaEMOCh METOJOM IHTETpYyBaHHS B YacCTHHAX 1
dbopmyinoro (12.6):

T

& U=x dv=sinxdx
Ixsmxdx= =
] du=dx Vv=-cosXx
T T T
6 6 . e T \/§ 1 6—\/§7Z'
= —XCO0S X +Icosxdx:—xcosx +sinx|=—"4+—4+—"=—"",
0 0 0 2 2 12

Ipuxaan 4.
OO6uuncanTu iIHTErpal I ‘XZ —1‘dx.

Po3B’si3aHHs.
[TiniaTerpanbHa QyHKITSA Y = ‘XZ —l‘ nonanns Ha [1,2] i Bix’emua Ha [0,1]. Tomy

2 1 2 1 1 2 2
sz —l‘dx:—_ﬂx2 —1‘dx+.ﬂx2 —qu:—.[xzdx+.fdx+]‘x2dx—_[ dx =
0 0 1 0 0 1 1

1 2

3

+x\l+x—
0 3

0 1

Hpuxaan S.
O6unciuTy oy Girypu, 0OMexeHoi JIHISIMA Y = VX, y= X2,
Po3p’si3aHHs.

142



3HalIeMO TOUKH MEPETUHY JIiHI|, 110 0OMEXYIOTh (Irypy:
x=x2 5> x=x* 5%, =0, x, =1.
OTtxe, BpaxoBytouu (12.10), maemo:
1
3

1 5 3 1
s:j(&—xz)dx=§x2
0

2 1.1

= ———=— (KB.OI.).
"33 3( 1)

X

3

0
IMpuxaan 6.

OO6YKCIUTH JOBXHUHY AYTW MIBKYOI4YHOI mapabonu Yy =+ x> Bin MOYaTKy KOOpAUHAT
J10 TOYKU M (4;8).

Po3B’si3aHHs.
3naiinemo y' 1 miacTaBumo y popmymy (12.11):

1+2X=t 10
12 01 >
4 4 1 Py
1 9 . 2t2
L:I 14| 32 dx:j 1+ xdx=| Sdx=dt =£J‘t2dt:4 il
2 4 4 9 9.3
X2:4, t2:10

g 3 8
= ° (102 -1)= 2 (10V10 -1).
27 27

Hpuxnanx 7.

3HaliT TUIONly TOBEPXHI, YTBOPEHOI 0OepTaHHSIM HaBKojJO Bici OX actpoigu
x=acos’t,y=asin’t.

Po3B’si3anHs
OyHKIg 3a7aHa napamMeTpuyHo. 3actocoByemo dopmyny (12.15). Ilpu ubpomy

Bpaxyemo, 1o dl =4/X 24y2dt  iTe, wo > MIOBEPXHi, YTBOpPEHA OOEPTaHHAM YETBEPTOI

YaCTUHU acTpOiH, pO3TAalIOBAHOI B MepIIoMy KBaapaHTi (puc.12.19),

¥

ot

-t s x
-

Puc.12.13

npu 3MmiHi t Big 0 10 % Otpumyemo:
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I X

=2 EJ'TT}" x4 4y ide = 4?T_Ta SjIlEﬁ\f[— % cos” £sin z)z +(3a st gﬁcos.t)chﬁ =
0 0

T
z 2

) . 12 .
sm“zdsma‘.:?agﬁsmjz =?;?Ta2

o Ny b3 | by

3
12@%?[51'11 Ytcosdt =12a%m
0

Hpuxnan 8.
OO6uucautu 06’eM Tina, yTBOpeHoro odepranusaM HaBkoJio oci OY ¢irypu, oOmMexeHot
X2 y?
JUHIEI — + - = 1.
a~ b
Po3B’si3anHs
s minis € eminc. Skmo y mporo emnca b <a, To mpu o0epTaHHI HOTO HABKOJIO Majoi

BiC1 OTPUMY€EMO CTUCHYTHH enincoin ooeptanus (puc.12.20).

¥ ¥

& &

Puc.12.20 Puc.12.21

OO0umcoeMo 00°eM V, 1bOTro Tija 3a Gopmysoro (12.18:)

3
2

Mo E 2 & 3
4 2
el stav=mt [ 1-2 |lay = 2me [ | 1- 22 v = 2m?| v =2 || = Za4a’h
: ;{x g Ji ijy !{ b [V aEx 3

i

ko enirnc o6epTaeTbcsi HABKOJIO BEIUKOI Bici, TO OTPUMYEMO ITOJIOBKCHHM €JIIICO1
4
obepranns (puc.12.21), 06’em sikoro V, = §7zab2 :

Ouesugno V; >V,.

Hpuxnanx 9.
OOGuucauTy HeBJIACH] 1HTerpaik (200 BCTAHOBUTH 1X pO301XKHOCTI).
+00
a) [cosxdx
0
Po3B’si3anHs

+00 b
[cosxdx = lim jcosxdx = lim (sinx\gjz lim (sinb—sin0)= lim (sinb) - ne icuye.
0 b—+0( b—+o0 b—+o0 b—+o0

OT:xe, HEBIACHUI 1HTETpaJl PO301KHUIA.
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1
6 | %

—o0 X
Po3B’sa3anus

-1 —
j%: lim j—: lim _1
_oox a—>—w 2 a—>—o X

OTtxe, HEBIIACHUI iHTerpaJ] 301KHUH.

-1
=— lim (1+£j:1.
a a—>—0o0 a

o0
B) |
—ool+X2
Po3B’sa3anus
©  dx 0 dx  +» dx 0 dx b dx
J 5= 5+ ] lim [—5+ lim [——=
—o0l+ X —0l+ X 0 1+x a—>—0g1+ X b—+00l + X

2~
= I|m (arctgx‘ ) I|m (arctgx‘c):

= lim (arctg0 — arctga) I|m (arctgb —arctga)= —(— ZJ + 2o
a—>— 2 2

OT:xe, HEBIACHUM 1HTETpal 36i>1<HHH.

ov1l—x
Po3B’sa3anus
X =1-ocobrusea mouxa

% im - )—idx:nm((—z)JlT] ¢ =2 lim(VI—1+x)-+1-0)=

o\/ e—>0 0 e—0 e—0
=2 Ilm( —\/2)22,)16 e>0.

e—0
OTxe, HEBITACHUM 1HTETpaN 301KHHIA.

1 dx
I[) I—n,n>0

0X
Po3B’si3anns
Skmo n#1, 1o
1
1dx . 1_ _xEn 1 .. _ mapul<n<l;
j—— lim [x Ndx = lim 1_ = im (1—31 ”): 1— P
ox"  e5004¢ e—>01-n 1-ng-0

+oo,npu n>1.
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1
Sxmo n=1, To j%: lim (Inx

0 X &—>+0

i):- lim (Ing)=

e—>+0

OTxe, HeBIacHUM 1HTEerpan 30iraetbes mpu 0 <N <1 1 posdiraerbes mpu N>1.

3agaui

12.1. O6qHCJIiTL BU3HAUYCHMM 1HTETpa 3a popmynoro HetoTona-JIeiOHina:

15
1) jx +2x+1I
Xx+1
—1t4 L,
3) [—5d
01+t
34 +4x+x°
5) j dx;
X+ 2
1 9X _aX
7) j 2" -3 dx;
6%
1 x2dx
9) |
13+ 2X
8
o XInXx

1
13) [xe *dx;
0

2
15) [xInxdx;
1

12.2. OGuucHiTh BU3HAYCHUH IHTETPAIT:

2

1) jf(x)dx, axwo T(X)=

-1

2) j|x|dx

4) j/1+mB2¢d

2

2 18,

\/4+4x+x2

4) | dx;
-1

X+ 2

2r
6) I(S|n3g0+5003%)d(0;
0

4 [2
8) [xVx© -7dx;
22

7

2 2
10) [sinxcos“ xdx;
0

]_ X
12) ] dx_

oeX —+5
1

2
14) [arcsin xdx;
0

T oy .
16) Je” sin xdx.
0

Xx<0 _

, x>0

T [1-cos2
3) [[——Ldy;
) 2

2
5) I|Qn2x|dx

12.3. He O6‘-II/ICJ'IIOI0‘II/I IHTerpaj, BUBHAUTE MOro 3HAK:
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T 2
1) Ixsinxdx; 2) jlg xdx;
0 1

11 11

3) j(x2—3x+2)dx; 4) I(x2—3x+2)dx;
1 10
2 1

5) J'Iogol1 xdx; 6) J'(«/x+1—\/§)dx.
1 0

12.4. He oO64MCIIOI0OYM 1HTETPAJIIB, BUSHAYTE, SIKUM 3 HUX OUIBIIIHIA:
09 09 90 90
1) I xP%dx  abo leldx; 2) leodx abo leldx;
0 0 1 1

T A

2 2 Ve T
3) Icos xdx  abo j cos? xdx; 4) Icos xdx  abo _[ cos? xdx.
0 0 z z
2 2
12.5. JlomeniTh, mI0:

s

2
1) L<Isin1°xdx<z;
128
4
e
2) E<I dx <E;
3 lInx+2 2

2
3 ¢4
3) E<j—4n<4&

05 X

12.6. O0uucnith mionty ¢irypu, 0OMeXeHOi JIHIIMHU:
1) y=4x-5; x=-3; x=2; y=0;

2) y=2x%; y=0; x=2; X=4;
3)y:x2+4x; y=X+4;
4) y=05x>—3x+2; y=x—4;
5) y=+x; y=0; x=09;

6) y=—-; y=0; x=1; x=4;

SaR

Ny=

1; x=1, x=e; y=0;
X

8) y=sin3x; y=0; x=0; x:%;
9) y=Inx; x=0; y=1, y=-1;
10) y=¢€*; y=0; x=0; x=3;
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11) y=e"; y=x+1; x=2;
12) y=tgx; y=0; x=%.
, X = acost

13)en1nca{ o

y =asint

3 X:a(t—sint) i 6iccio OX
14) onHOIO apKOIO MUKJIOTAH X
y =a(1-cost)

Xx=acos’t
y=asin3t’
X=a(2cost—-cos2t)
y=a(2sint—sin2t)

15) actpoinoro {

16) xapaioinoro {

17) nemuickaroro bepnymi p2 =a’ cos 20;
18) paBimukom Ilackans p=2+C0S¢.

12.7. Bu3HauuTH AOBXUHY JYTH JIHII:
1) y? = x?, sxy BixruHae npsiva X = 1;

2 . . . T
2) y° =Incos x, sixy BinTuHarOTh mpsimi X =0 1 X:E,

3) y? =(x+1), sy BinTunae npsma X = 4;

4) y2 = m , SIKY BIITHHAE TpsiMa X = —1;
5) y2 =x% - 1, sxy BinTuHae Bich OX
6) y=Insinx, Bix x="2 hi (o) x:z—ﬂ;

3 3

2

X 1
7) y=—-—=Inx Bigx X=1 10 X=¢.
)y 72 it it

_|x=acos®t
8) actpoinu ;
y =asin®t
x=alt-sint)

9) omHI€ET apKU [IAKJIO1 U :
) P {yza(l—cost)

X =t?

10) t ( ) ) MiX TOYKaMH IEepeTUHY 3 Biccto OX;
—_|t° =

11) kapaioinun p =a(l—Ccose);

12) Beiei kpusoi p = asin® % ;
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13) Bci€i kpuBOi p = acos® % ,

14) nepmioro 3Boto croipani Apximenaa p =a@ .*

12.8. O6uMCIUTH TIIOLLY MOBEPXHI, YTBOPEHOI OOEPTAHHSIM:

12.9.

1) HaBkomo oci OX ayru KyOiuHoi mapabonu y=x3,mo MICTHTBCST M1k
2

OPSIMUMU X =—— 1 X=—

3
2) HaBkojo oci OX myru mapabonu y2 = 2X MIX TOYKaMU MEPETUHY 3 TPSIMOIO0
2X =3;
3) HaBkoJ0 oci OX ojHi€T XBUII cuHycoinu Y = SiNX;

4) nHaBkono oci OX nyru Koja X2+y2 =4 (y>0) ™Mbk TouykaMu 3

aociucamu X=-11 X=1;
3
5) HaBkoJ10 oci OX nyru KyO14HOi mapabonau Yy = X? BiT X=-2 110 X=2;

6) HaBkoJI0 oci OX nyru napadboau y% =4+ X, Bigrsroi npsIMOI0 X =2;
2
. X .
7) naBkoiio oci OY nyru mapabonu y = R BIITATOI IpsimMoto Y =15,
8) HaBko1o oci OY minii 4x° + y? =4;
9) maBskoso oci OX koma X =acost, y =asint;
t>
10) maBkoso oci OY miB kyOiuHOI mapabonu X =4 5 y = 3 MIK TOYKaMU

MEPETUHY 3 OCSIMU KOOPJIUHAT;
: : t
11) maBkomo oci OX metmi kpuBoi X = t2, y= g(tz — 3).

O6uncnutu 00’eM Tina, yTBOpeHOTro oOepTaHHsSM Girypu, 1o oOMexeHa
JHISIMU:
1) xy=4, x=1, x=4, y=0 unakojo oci OX;

2) y?> =(x+4)%1i x=0 nasxouo oci OY;
3) y?=4—x, x=0 uaskono oci OY;
4) y=cosXx i y=-1 naBkouso npsimoi Yy =-1 npu — 7 <X< 7]

5) y:cos(x—%j,x:o,yzo (mpu x>0);

6) y2 +X—-4=0, x=0 naskoo oci OY;

7) actpoimu X = acos’t, y= asin®t uaskouno oci OY;

8) onniei apku rukioinn X =a(t—sint),y=a(l—cost) naskoo oci OX;
2 2 2

9) Xé + yé = aé HaBKoJI0 oci OX;

10) actpoinu X =acos’t,y=asin®t naskomno oci OX.
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12.10. O6uucaITh HEBACH] IHTErpan a00 AOBEITH IX PO3OIKHICTH

+00 2 0

a) [ xe™* dx 6) [ dX2
0 —04 + X
+00 0

B) [ xsin xdx r) [ e*dx
0 —0
1 xdx 1

1) ) e) [Inxdx
0\/1—)(2 0
1 dx 1 dx

x) [ 3) I
0vX(1-X) “1X
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