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IIpumep pemieHus 3ajaun: KPUBOJIHHeHHbIE HHTErPAJIbI

3AJJAHVE.

Haumu momenmol unepyuu omuocumenvHo ocei 00HOPOOHbIX 0y2 L niomHocmu
o.

L={(x,y): 2y=x2 +1,0£xsl}.

PEIIEHHE.
MOMEHT UHEPIUH IIJIOCKOM KPUBOM OTHOCHUTEINIBHO OCEH BBIUUCISAETCS IO
dbopmynam:

J, =y plx y)ds, J,, = [ plx, y)ds,

rae o= p(x,y) — mioTHOCTH KpUBOIL B TouKe (x,y).

Ilo YCJIOBHIO KpHUBas OJHOPOAHAs, IIOOTOMY MOKEM CHHUTATh, YTO IINIOTHOCTD
plx.y)=p.

2+1

KpuBas 3ananHas ssBHO ypaBHEHHUEM y(x) = ,x0 [0,1]. CrenoBaTelbHO,

HCKOMBIC KpHBOJ'[PIHCﬁHBIG HHTEr'pajibl MOKHO IIPE€ACTAaBHUThL B BUAC OIIPECACIICHHBIX
HHTCTPAJIOB:

1

y2olx y)ds = pf y* N1+ 5 (x)ax,

0

J, = [ plx, y)ds pf X1+ 5"
L

~
§
l\‘—;

Brrancnum nuddepennman KpuBoi:

ds :\/1+y'2(x) =1+ x’dx.

1
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BpruuciasemM HCKOMBIE MOMEHTBI WHCPILHH:

e

0

2 2 1
a +1] V1 + x*dx =§J-(l+x2)2\/l+x2dx.
0

BeinonHuM 3aMeny 1 =+1+x” , TOraa x = (t2 —1)%, dx =%(t2 —1)_% [21dt = t(t2 —1)_%dt )

TpeiesIbl HHTETPUPOBaHUs #, =+1+0% =1,1, =+/1+1> =+/2 . 3naywnr,

2
fj(ux 1+ dx—pjz 3 04 —1)zdz-§j o -1)2dr.
0 1

1
o 2 _ _
[Tonyuunu nuddepeHunanbHbii OMHOM. [lenaem TpeTbto 3aMeHy z° = . +1 =

tizzl—z2 = II(I—ZZ)_;,dII—%

3 3
= (1 - zz)_E (— 2z)dz = z(l - zz)_E dz . llpenensl

1
MHTETPUPOBAHUS 7z, =—1+1=0 = 7 =0, 2z, =—§+1 = z,=

1
5

I
&

1
2
(1_22)_3Z l( )2 &(1 Z )%dZ g-([(l_zz)_“dzzgf 1 dZ'

Berauciaum OTACJIBbHO UHTETpall

MetonoM Octporpazckoro. Pemmenue Oyzem UCKaTh B BUJIE:

dz A7 +Bz*+Cz’+D7*+Ez+F  (Nz+M
I( +] dz.

1—22)4 - (1—22)3 1-22

Judbdepennupyem obe vactu:
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I _5Ag'+4B2 +3Cs* +2Dz+E _ (AL’ + B +C + Do + Eo + F)B(1-2*f (-2) |

(1—z2)4_ (1—z)3 (l—z)6

o 1=(5Az* +4B2 +3C 42Dz + El- 22 )+ 62(Ac + B +C27 + D + Ez + F )+

+(Nz+M)1-322 +32" = 2°)==N” +(-54+6A-M )z +(~4B+6B+3N)z* +

+(5A-3C+6C+3M )z* +(4B-2D+6D-3N)z* +(3C —E+6E—-3M )z* +(2D +6F + N)z +

N =0 N=B=D=F=0
A-M =0 5
N=B=D=F=0 -2
2B+3N =0 16
A=M
5A+3C+3M =0 5
+E+M = = E=1-M = =—
4B+4D-3N =0 16
3C+8M =0
3C+5E-3M =0 c=8y=-22
2D+6F+N =0
E+M =1 =1
16

Takum o6pazom,

J- dz s 15z° =407’ +33z+i dz
(1_Z2)4 48 (1 z )3 169 1- 2

_ 1 15z° —40z° +33z 5
+—In|—

48 (1 z )3 32

z+1
z—1

+C.

Beruuciasem HHTCTpall

e
2 p 157° - 407° +33z|f 5p,

o e s e

z+1
z- 1

UX

e
4
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1 1
150 —-400 LA
- P 4f N‘ f pl 2|l
192 1_1 128 1_1|
2 V2
=L[8[E 15 20 33 j V2l p15-80+132
192 1av2 V2 2) 128 'N2a-1 24 a2
5P p 671  5p 50 1
+= {442 V2-1 +Emfi+v2)-22 =
128 a ) ( )- 2442 128 nf+42) 128 1442

_P SN2, 5o (1+f)+ 'Oln(1+\/_): (67«/5+151n(1+\/_))
§ 128 128

24
BrrurciisieM MOMEHT OTHOCUTEIIEHO OCH Oy :
Jo = pszwll + y'z(x)dx = pszmdx.
0 0
Nmeem nuddepeHnnanbHblii OMHOM. BBIMOHAM TpeThlo 3aMeHy ¢ = x—12 +1

o x=(P 12 de= = -1)ar,

1
[Ipenenbl MHTETPUPOBAHUS 1) = +00 < f =+00, 1] =I+l =2=1,=+2. Takum

o0pazoM, MpUXOoAUM K HECOOCTBEHHOMY MHTErpaiy:

2
pj-xzx/1+x2dx=—pf(t2—l)_l gl -1 =
0 +00

= pT(tz —1)_1 Flis —1)_% m(t —1) 24t = pT tidt
72 s

Breruuciaum HeOHpeHeHeHHBIﬁ HHTEeTrpal
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MetonoM Octporpajckoro. Pemenue OyaemM uckath B BUIE

J(tzdt _At3+Bt2+Ct+D+JEt+th-

t? —1)3 ) (z2 —1)2 t* -1
Hudbdepeniupyem:

£ _3A°+2B1+C (AP +BP +Ce+ D)2 1) Er+F

() R ) i T

= =34 + 2Bt +C)> =1)-4t(A® + B> + Ct + D)+ (Er + F)[¢* =21 +1)=

=Er +(3A-4A+F)* +(-4B-2E)’ +(-3A+C-4C-2F)*+(2B-4D+E)-C+F

E=0
-A+F =0 E=B=D=0
—4B-2E=0 A=F A=C=F=-1
= = : = 8.
-3A-3C-2F =1 C=F B=D=E=0
2B-4D+E =0 -3F-3F-2F =1
F-C=0
3HaA4uT,
tdt 1 £+t AR T
=— - = —— C.
oy 8( P i (-1

3HaueHUe HA BCPXHEM IIPCACIIC paBHO:

fim| it Y1 2 N1y Ly g
&\ 16 |t=1] 8(2-1f | 16 8

3HaueHHe Ha HUYKHEM Ipesielie PaBHO

|\/§+1|_12\/§+\/_ LW \/_
16 V21| s (1 V)2
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Takum o6pazom,

Joy:p*f’ 2dt :p{ {8 (1+f) 3\/_H:p3\/5—ln(1+\/5).

8

) =p3\/§—ln(l+\/§)'

Omeem: J,, :L(67\/§+151n(1+\/§)), J .

192



