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BepHbiMK ABNALOTCA Cneaytowme

3anaHue Ne3
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PeweHnem anddepeHumanbHOro ypaBHeHUA BTOPOro nopsaaKa
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BepHbiMu ABAAIOTCA cneayiolwme yTBepKaeHua (f HenpepbiBHa u TA)

BepHbIMU ABAAIOTCA cneaylowme yTBepkaeHus (f- HenpepbiBHa 1 14,)

BepHbiMU ABAAIOTCA cneayiowwme yTBepxaeHun (f-HenpepblisHa n Ta)

BepHbIMU ABAAIOTCA cneayiolwme yTBepKaeHua (ux 3) (He BuAHO)' ....

BepHbiMu ABAAIOTCA cneayiowme yTBepKaeHua (C - Nnpou3BoabHaA NOCTOAHHAA)

BepHbimu ABAAIOTCA creaylowme yTeepKaeHua (C - npousBonbHasA NOCTOAHHasRA)

Ana uiterpana
Ana uHiterpana
Ana uHTterpana
Ana vHTterpana
Ana uiterpana
Ana vHiterpana
Ana uHTterpana

Ana uHterpana

pasfnoXkeHue nogbiHTerpanbHoi ¢y-Uuun Ha NpocTbie Apobu umeer Bug
pasnokeHue nogbiHTerpanbHoi ¢y-unn
pasnoKeHue NogbIHTErpanbHo Gy-uumn
pasnoKeHue NogbIHTErpanbHo Gy-uumn
pasnokeHue nogbiHTerpanbHoi ¢y-unn
pasnoXkeHue nogbiHTerpanbHon ¢y-unn
pasnoKeHue NogbIHTErpanbHo Gy-uumn

pasnoxeHue noAbIHTErpanbHoi dy-uun

Ans ypasHeHui B nonHbix gubdepeHuymanax obunii uHTerpan

[ns ypaBHeHUA B NONHbIX aAnd. 06wWnii uHTerpan

[inA ypaBHEHMA B NONHbIX And. 06Wwnii uHTerpan

[ina ypaBHeHUA B NONHbIX And. 06WMiA UHTerpan

[Ons ypaBHeHUA B NONHbIX aAnd. o06wwnii uHTerpan

Ans ypaBHeHUA B NONHbIX And. obwwnii uHTerpan

[ina ypaBHeHUA B NO/HbIX AuddepuHuManax (n1oxo BuAHO)

Eciu obuee pewenune gud.yp y’-6y’+9y=0, 7oA 3

Ecnu npoussoaHasn f’(x) HenpepbiBHa Ha [0; +°°) TO, MHTerpan paBseH

Ecnn obuwee peweHune gud. Yp. T0 paBHO A

Ecnu ecnu ypaBHeHue 1



Ecnu dyHKumm y=y1(x), y=y2(x), y=y3(x) o6pasyiot uto 1o Tam y=cly1(x)+c2y2(x)+x3y3(x)

3HaueHue y(N/3) peweHune 3agaum Kown pasHo Z
3HaueHue y=(0) peweHue 3agaun Kown pasHo 1
3HaueHue y=(1) pewenne 3agaum Kown pasHo -2
3HaueHue y=(-1) peweHne 3agaum Kown pasHo -1
3HaueHue y=(1) peweHne 3agaum Kown pasHo -2
3HaueHme y(0) peweHme 3agaumn Kown pasHo 1
Uuterpan cxogutbea npu a20

MHTerpan  paseH 2
WHTerpan paseH
WHTerpan paseH
WHTerpan paseH

WHTerpan paseH

Muterpan cxoautcanpu a<l/2
Wuterpan paseH 2

Unterpan cxoputca npu asl
Wuterpan pasen 76
MHterpan  paseH 2
Unuterpan cxogutca npu a<l
Unuterpan cxogutca npu a20
Wuterpan pased 3

WHTerpan pacxoautca
Wuterpan pasen 1
UnuTerpan cxogutca npu a>-1
Wuterpan paseH 6

WUHTerpan paseH

WUHTerpan paseH

WuTerpan paseH 2

WuTterpan paseH 2

WUHTerpan paseH

IN

UHTterpan paseH

Wuterpan paseH 3

HecobcTBeHHbIN uHTerpan pacxogutcs, ecam p>1
06wum peweHnem aud.yp y’+2y’+5y=0 asnaerca

06wum peweHnem aud.yp y’-3y’+2y=0 asnaerca



06bem Tena 06pa3oBaHHOroO NpPY BPaLLEHMUM BOKPYr ocu OX ¢urypbl, orpaHUYeHHON Kpusbimu , y=0, x=2

O6bem Tena, 06pasoBaHHOrO NPy BPaLLEHMKN BOKPYr ocu OX ¢purypbl, orpaHUUYeHHON KPpMBbIMMU
O6bem Tena, 06pas3oBaHHOro NpU BPaLLEHUU BOKPYT ocu OX ¢purypbl, orpaHUYeHHON KpUBbIMKU
. 0O6bem Tena, 06pazoBaHHOro NP BpalL,eHUN BOKpyr ocu Oy ¢purypbl, orpaHUYeHHOU KpUBbIMMU
0O6bem Tena, 06pa3oBaHHOro NpuU BpalLeHUN BOKpYr ocu Oy ¢urypbl, orpaHU4eHHOU KpUBbIMU
O6bem Tena, 06pasoBaHHOro NPy BpaLLEHMKN BOKPYr ocu Oy ¢puUrypbl, orpaHU4EeHHO’ KpUBbIMU

O6bem Tena, 06pasoBaHHOro NPy BpaLLEHMKU BOKPYr ocn Oy ¢puUrypbl, orpaHU4EeHHO’ KpMBbIMU
OAHOPOAHBLIMU YPAaBHEHUAMM He ABAAIOTCA

. OnpegenunTtb C NOMOLLbIO KAKOro MHTErpana BbluUCAAETCA naowaab (S>0) purypbl y=cosx (M/2)
OnpeaenunTb C NOMOLLbIO KAKOrO MHTErpana BbluUcasAeTca naowaas (S>0) puryper (-2)
OnpeaenunTb C NOMOLLbIO KAKOro MHTErpana BbluncaneTtca naowaap (S>0) eurypbl y=sinx (M/2)

OnpegenuTb C NOMOLLbIO KAaKOro MHTErpana Bbluucasetca naowagb (S>0) purypoi y=Inx (1;4)

OnpeaenuTb C NOMOLLbIO KAaKOro MHTErpana BbluucaseTtca naowagab (S>0) durypet y=In(-x) (-1;-4)

MNocne BBeaeHUn GpyHKLMM z(X) C NOMOLLbIO CTAaHAAPTHOM 3amMeHbl B Yp nonydyaetcs
Mocne BBeaeHUn GpyHKLMM Z(X) C NOMOLLBIO CTAaHAAPTHOM 3aMeHbl B yp. nonyyaetca aud.yp.
PeweHunem gud.yp BTOpOro nopsagKa asnnerca GyHKuma
PeweHunem aund.yp BTOporo nopagKa asnserca GyHKuus
Cuctema aud.yp MoKeT 6bITb CBefleHa K YPaBHEHUIO
Cuctema aud.yp MoKeT 6bITb CBEAEHO K YP-UI0
Cuctema and.yp. moxert 6biTb cBegeHo K yp. Y +2y’-3y=3sin2t
Cucrtema nmHeiHbIX gud.yp  moxeT bbiTb cBeaeHa
Cucrtema nHelHbIX gud.yp  MOXKeT bbiTb CBeAeHa
Cuctema NIMHelHbIX Aud.yp  MOXKeT 6bITb cBeAeHa
YpaBHeHuem BepHynu aBnsaioTca
. YpasHeHuem bepHynu asnatorca
. dopmyna 3apaert AAUHY AYrU KPUBOW

. dopmyna 3afaer ANMHY Ayrv KPUBOIA

dyHAAMEHTaNbHYIO cUCTEMY peLueHunii aud.yp xy”=y’ asnatotca GyHKLUU

paBeH

paBeH

paBseH

paBseH

paBeH

paBeH

w | IN |W W 100
wn N

|W
N

dyHAaMeHTaNnbHYI0 CUCTEMY peLleHUii O4HOPOAHOrO0 NMHEHOro ypaBHEHUA MOryT 06pa3oBbIBaTb GyHKLUU

DyHAAMEHTaNbHYIO CUCTEMY PeLeHUiA OAHOPOAHOrO IMHEIMHOrO ypaBHEHUA MOryT 06pa3oBbiBaTb GyHKUUU

. YacTHbIm pelueHuem cuctembl  ABAAeTCA

YacTHbIm peweHnem cucteMbl  ABAAETCA



BepHbIMM ABNAIOTCA CleaylolWme yTBepXKAeHUA... uHTerpan f(e”)*dx=un-n f(t)*dt/t, t=e” ; (uH-n xctgx*dx)’=xctgx.
2 2 2
BepHbIMU ABAAIOTCA ceayiolme yTBepXKAeHUA...uHT-1(1/1+x  + 4cosx/x)*dx=..., uH-n (2x-cos x)*dx=...,, UH-n cos x*dx=...

ex
BepHbIMU ABNAIOTCA Cnegylowme yTBep>KaeHuUA...(MH-n arctgx*dx)’=arctgx, uH-n d(cosx)=-uH-n sinx*dx, uH-n 3 *dx=3uH-

ne“*dx.

2 2
BepHbIMM ABNAIOTCA Cneaylolme YTBepXKAeHUA...uH-1 d(sin2x)=2uH-n cos2x*dx, (uH-n e *dx)’=e" .

2
BepHbIMU ABAAIOTCA cneayiolue yTBepKaeHusA...uH-nf(2-3x)*dx=-1/3uH-n..., (MH-n sin x/x*dx+C)’=..., uu-n d(Inx)=Inx+C.

BepHbiMK ABNAIOTCA cneaylowme yTeep>aeHua f — HenpepbiBHa, C — nponssonbHas noctoaHHas)( [ f(x) dx = 2 [ f(2t) dt, x= 2t)
u( ([ x/ (sinx) dx)’ = x/sinx) u ([ d (sin(2x)) = sin(2x) +C)

BepHbIMK ABNAIOTCA cneaytowme yTeepKaeHus (du — unterpanbHa, C-nponssonbHan noctoaHHas)( [ f(x) d cos t — [ f(x) (-sint) dt
) u ( (sinx)/KopeHb U3 x B Kako#i To cteneHu) dx = [ (sin x dx)/ KopeHb U3 X B KaKoi1 TO cteneHn dx )

BepHbIMK ABNAIOTCA cneayowme yTeep>aeHus ( ¢ — HenpbipbiBHa, C — npoussosbHas nocroaHHas)( f(2-3x)dx = 1/3 [ f(t) dt,
t=2-3x) u (( [ sin”2 x/x dx+ C)’=sin"2 x/x ) n ([( cosx/kopeHb u3 x )dx = [ (cosx dx)/ [ kopeHb U3 x dx)

BepHbiMmu asnsatotca cnegyowme ytoiepxaeHua...( ([ erx * Inx dx)’ - erx * Inx ) u ([ (2x-cosx”2)dx-x"2- [ cosx*2 dx) u ( [x* Inx*
dx — [ x*dx* [ In x dx )

BepHbIMK ABNAIOTCA cneayiowme yTeepaeHus (¢b-HenpepbiBHa, C_ Npou3BoabHaA noctoAaHHaA)...( ([ x ctgx dx)’ — x ctgx )
(f(erx)dx — [ f(t)* dt/t, t=e”x)

2 2 2 2 3
[Ons ypaBHeHUs B NonHbIx auddepeHuymanax (3x -2x-y)*dx+(2y-x+3y )*dy=0 ob6wmnii uuTerpan...y +y -x -xy+x =C.
[na ypasHeHua B NosHbiX anddepeHumanax 3x 2+6xy"2+(6x"2y+4y"2)y’=0 obwmii uHTerpan...( yr4+3x"2yn2+x"3=C)
2
[Ons ypaBHeHus B nonHbix anddepeHuymanax (-2x-y)*dx+(cosy-x+3y )*dy=0 o6wmit uHTerpan...y +siny-x -xy=C.
2 2 2 2 . 4 2 3
[Ons ypaBHeHua B nonHbIX anddepeHumanax 3x +6xy +(6x y+4y )y’=0 obwmii unterpan...y +3x y +x =C.

[Ons ypasHeHus B nonHbiX anddepeHumnanax (y+x)dx +xdy=0 obwmii uHterpan...(x 2 +2xy = C)

[Ona ypasHeHus B nonHbix anddeperumnanax (y-x)dx + (y+x)dy=0 obwmit unterpan...(y"2+2xy-x"2=C)



3 2 2
Dns vnterpana x -3/x (x+2)**dx pasnoeHune nog-ii pyH-u Ha Np.Apo6u umeer Bug,... (A/x)+B/x +(C/x+2)+(D/(x+2)?).

2 2
Dnsavnterpana x +3/ (x +9)%(x-2) *dx pasnoskeHue NogbIHTErpanbHOi GYHKLMM Ha NPocTeiiuMe Apo6u UmeeT BUA,... (A/x-2

2 2,
)+(Bx+C/x +9)+(Dx+E/(x +9)°).

2 2 2
Lns vuterpana (x +3)/(x +1)(x -4)*dx pasnoxeHue nogbiHTErpanbHoi GyHKLMKM Ha npocTeiiwme Apobu umeer eug...(A/x-

2)+(B/x+2)+(Cx+D/x2+1).

2 2
Lns vnterpana 5x+20/x (x -1)*dx pa3nokeHne nogbiHTErpanbHO GyHKLUMM Ha npocTeiwme Apobu umeet

Bu,q...(A/x)+(B/x2)+(C/x-1)+(D/x+1).
Lns vnterpana (xA2+5)/ (x"2+1)*(x"2-1) dx pasnoxeH...( (Ax+B)/(x*2+1) + C/(x-2) + A/ (x+2) )

[Lns unterpana [ (8-3x)/ x(x+1)"2 dx pasnoxeHue nogbiHTerpanbHoi GpyHKUUM Ha NpocTeiilumne apobu umeert sug...( A/x + B/
(x+1) + C/ (x+1)"2)

Ons unterpana [ (1-3x)/x"2*(x"2 +1) dx pa3noxkeHne NoabIHTErpanbHOM GyHKLMM Ha nNpocTeifme gpobu umeet sug,...( A/x +
B/ xA2 + C/ (xA2+1) )

"

AunddepeHymanbHbie ypaBHEHUA, yNOPAAOUYEHHbIE N0 yObIBaHUIO NOpAAKA YpaBHEHUA...(Xx 2*y
(XA2+x)....;(Y')*2(xN2-4)....)

+y~2=Iny;
Ons vnterpana [ (x"2+43)/ ( (x2+9)2 * (x-2) ) pacnonoeHue noAbIHTErpanbHoMi GyHKUMUM Ha NpocTeiime apobu umeer
BuA...( A/(x-2) + Bx+C/(x"2+9) + Dx+K/(x"2+9)"2 )

Ons vuterpana [ (xA2 +5)/ (xA2+1)*(x"2-4) dx pasnoxeHune noabIHTErpanbHoi GyHKLMM Ha npocTeiime apobu umeet ena(
Ax+B/(x"2+1) + c/(x"2-4) )

Ecnu npoussogHasn f'(x) HenpepbiBHa Ha (0; +°°), To uHTerpan (0 +oo)f’(x)*dx paBeH...(A +oo)limf(x)-f(0), (A +oo) un-n(0 A)f'(x)*dx.

2x
Ecnny=e (cq cos3x+cpsin3x)-cos2x, ecnm ypasHeHua y”-4y’+13y=-9cos2x-8sin2x... y”-4y’+13y=0...

2x X
y=e (cqcos3x+cpsin3x).
Ecnun y=e™ (C1cos(Bx)+Casin(Bx))-o6wiee peweHne and-o ypasHenus y”-2y’+10y=0, To (A+B) pasHo...4.
2x 2x
Ecnmy=cie +cpxe obuwee pelweHue and-oro ypas-a y”-6y’+9y=0T0 ..3.

Ecan dyHkumm y=y1(x), y=y2(x), y=y3(x) 06pasyior... y=ciy1(x)+czyz(x)+csys(x).
Ecam [ (5x74)/ (1+x75) dx = Aln|1+¢(x) | +C, TO... (A=1, P(X)= X5)

Ecnun npousBogHan f'(x) HenpepbiBHa Ha (0; + 6eck.) , To uHTerpan ot ( 0; +6eck.) [ f'(x) dx paseH...(lim (A -> +6eck.) ot (0; A) [
f(x) dx) u (lim (A -> +6eck.) f(x) — f(0) )

Ecnu npoussoaHan f'(x) HenpepbiBHa Ha (0; +6eck.) u uHTerpan ot (0; +6eck.) [ f'(x) dx cxoautca, To paseH...(lim (A -> +6eck.)
ot (0; A) [ '(x) dx) m (lim (A -> +6eck.) f(A) — f(0) )

Ecnu y=Cle”klx +C2e/k2x — obuiee pewenune auddepeHumanbHoro ypasHeHusa y”-4y’+3y=0, 1o (K1+K2) paBHo...(4)

Ecamn dyHKuma y= y1(x), y= y2(x), y=y3(x) o6pasyioT dyHAameHTanbHYIO cucTemy pewieHunii anddepeHumanbHOro ypasHeHUs
y”+f1y’+f2y’+f3y’=0 Korpaa ero obwee peweHue...(y= elyl(x) + e2y2(x)+e3y3(x) )

Ecam y= C1...+C2...06wee peweHune guddepeHumnanbHoro ypasHeHua y “ — 6y’ +Xy=0, To (naml+nam2) pasHo...(6)
Ecnm [x*erxN2 dx = AeM(x)+C To...(A= ¥, f(Xx)= x"2)

3HaueHue y(0) peweHuna 3agaum Kowu cuctema: y’=y, y(1)=e paBHo ...1.
2
3HaueHue y(nu/3) pewenua 3agaum Kowm y’=y sinx, y(0)=1 pasHo...2.

2
3HaueHue y(-1) peweHuns 3agaum Kowm cuctema: y’=y x, y(1)=-1 paBHo..-1.

3HaueHue y(-1) pewenus 3agaum Kowm { y’=yA2x ; y(1)=-1 pasHo...(-1)

3HaueHue y(1) pewenusa 3agaum Kowa { xy’ —y =0; y(-2) = 4; pasHo...(-2)



3HaueHme y(x/3) pewenue 3agaumn Kowm { y’= y2sinx; y(0)=1; pasHo...(2)

3HaueHue y(-1) peweHusn 3agaun Kowm { xy’=y~2(x+1); y(e) = -1/(1+e) paBeH...(1)

3HaueHue y(-1) peweHus 3agaum Kowm {xy’ —y~2 (x+1); y(e )= -1/ (1+e) paBHo...(1)

3HaueHue y(0) pewenua 3apaum Kowm { y’=y; y(1)=e; pasHo...(1)

3HaueHue y(4) pewenna 3apgaum Kowm { y'=x-0; y(2)=3; pasHo...(9)

Wuterpan [ enx * sin(x+1) dx paBeH...( e*x * sin(x+1) — [ e x cos(x+1) dx) u (-e”x * cos(x+1) + [ e x cos(x+1) dx)
WHTerpan (1 +o0) 1/x *dx... pacxogurca.

WuTerpan (-2 2) |x-1| @ *dx cxogurca npu ... a>-1.

Wuterpan 3 (0 nu) (sinx)**dxpaseH...4.

Uterpan ot (0;1) [ 1/ KopeHb u3 x dx...( paBen %)

Wuterpan 14sqrt2-15 nn-n(1 2) (1-x)?/sqrtx*dxpaseH ...16.

WHterpan sinx/(cosx)*2*dxpaseH.. 1/cosx + C.
2
WH-n 12/nun (-1 -1/2)1/sqrt(-x -2x)*dxpaseH...2.
2
WH-n (-1 -1/2)(x+1)/sqrt(-x -2x)*dx +sqrt3/2 paseH..1.

2 3
Wuterpan x In(x+1)*dx paBeH... X /X+uH-A...
Wuterpan In(1+sqrtx)*dx paseH ...xIn(1+sqrtx)-uH-n sqrtx/2(1+sqrtx)*dx.

WuTerpan 18/In7 (0 e) dx/e+6x paseH...3.

a
WHTerpan (1 3) (x+2)(3-x) *dx cxogutca npwm...a20.

Wnterpan (nu/4 3nn/4)(ctgx)’dx+nu/2 paseH...2.

3
UuTerpan (0 5)( x +x)/x**dx cxogutca npu...a<2.

2
UuTerpan e*sin(x+1)*dx paBeH... e*sin(x+1)-uH-n e cos(x+1)*dx, -e*cos(x+1)+uH-n e*cos(x+1)*dx.

WnTerpan sqrt2-un-n(nu/a nu/2)cosx/(sinx)**dx pase...1.

2 xz* 3 X2 4 _ X2y 4
WHTerpan 2uH-nx e *dx paseH... 2/3(x°e*)- uu-nd/3(x"e*“)*dx.
WuTerpan 8/nu un-n(0 3nu/2) (sinx)**dx paseH...6.

WuTerpan (0 1)1/sqrtx*dx paseH...2.
1/3 1/3
WHTerpan (1 27)(x-4x = -4/x = )*dx paBeH ...76.

Wuterpan(1 3)(x+2)/(x-1)a*dx CXOAMUTCA NpMU... a<l.

UnTerpan e*sin(x+1)*dx paseH...-e"sin(x+1)+uH-n e"cos(x+1)*dx.

Wuterpan In(1+sqrtx)*dx paseH ...x In(1+sqrtx)-uH-n sqrixdx/2(1+sqrtx).

WHTerpan 4 un-n(0 1)sqrtx*dx paseH...3.

WHTterpan 4 * ot (0; n/8) dx/ cos"2 2x paBeH...(2)

WuTerpan ot (0;1) 1/ (1-x)"2a dx cxogutca npw...(a< %)

WHTerpan 2*[ xA2 * eNxN2 dx paBeH...(xeMx 2 — [erx"2 dx) u (2/3x"3* erxn2 — [ 4/3 xP4 * eNxA2 dx)
WHTerpan [ (sinx)*2 dx paseH...( % x — % sin(2x) + C)

WuTerpan 8/n * ot (3n/2; 0) [ (sinx)*2 dx paBeH...(6)

Wuterpan ot (1; e) [ dx/x paseH... (1)



Wuterpan 105 * ot (0;1) [ x*2 KopeHb u3 ( 1-x) dx paseH...(16)

WuTerpan ot (0;3) [ (x+4)/(x"a) dx cxoautca npwm ...(a<1)

WHterpan [ x * cos(2x)dx paBeH...( x"2/2 * cos(2x) + [ x"2 * sin(2x) dx) n ( x/2 sin(2x) - [ % sin(2x) dx)
WHTerpan 2* [ xA2 * eAx"2 dx paBeH...( 2/3*x"3*eNxA2 — [ 4/3 *xM4*e x 2 dx) u (xerx"2 — [ erxA2 dx)
WHTerpan [ xA2*arcctg x dx paseH...( x*3/3 arcctg x - [ xA3/ (3(1+x"2) dx )

WHTerpan ot (0;+6eck.) [ eA-x dx ( pacxoauTca) u (v paseH camoe aamHHoe ¢ JIUM)

Wuterpan (1;27) [ (x* 1/3 - 2) dx paseH...(8)

Wuterpan 4/In2 ot (0;+ 6eck.) [ x dx / e+x 2 paseH...(2)

WHTerpan [ xA2 * arcctgx dx paseH...( x*3/3 arcctgx - [ x*3/ 3( 1+x"2) dx )

Wuterpan 320 (x/3;x/2) [ sinx(cosx)*4 dx paBeH...(2)

Wuterpan [ 1/1+cos(2x) dx paseH...( % tgx +C)

Heco6cTBeHHbIi MHTerpan (2 +oo) dx/x" pacxoautcs, ecnm ...p<l.

06bem Tena, 06pa3oBaHHOro NPU BpaLLEHUU BOKPYT ocv OX ¢purypbl, orpaHUYeHHOM KpusbiMm y=sqrt 3/nn*x, y=0, x=2,
paBsHo...8.

O6bem Tena , 06pasoBaHHOro NPU BpaLLEHUM BOKPYr ocu OX GpUrypbl, orpaHMUYEeHHOI KpuBbIMK y=8/x cos2x, y=0, 0<=x<=x/4
paBeH...(8)

2
06bem Tena, 06pazoBaHHOro Npu BpaLLeHMN BOKpyr ocu Ox ¢urypbl, orpaHM4YeHHOM KpuBbiMK X=nut , x=0, y=0, y=2, paBeH...2.
. 2
06bem Tena, 06pasoBaHHOro NPU BpaLLEHUU BOKPYT ocu OX GpuUrypbl, orpaHUYeHHOM KpuebiMu y=nn/2 x , x=0, 0<y<1, paseH
.1

0O6bem Tena, 06pa3oBaHHOro Npu BpaleHUn BOKpyr ocu OX ¢purypbl, orpaHMueHHoM Kpusbimu xy=2/sqrtnu, x=0, y=1, y=2,
paBeH..2.

O6bem Tena, 06pa3oBaHHOroO NPU BPALLEHUM BOKPYr OCU Y= KOpeHb u3 3/x *x, y=0, x=2, paseH...(8)
06wum pelwexnem aud-o yp-a y”-3y’+2y=0 asnsetca...y=c1e"+cpe

-X
06wum peweHnem and-o yp-a y”’+2y’+5y=0 apnserca ..y=e (c1c0s2x+csin2x).
O6wum pewweHuem auddepeHumnanbHoro ypasHeHus y'=y/x+x"2/y asnaerca...(y=-x(C+2x)"xy) n (y=x kopeHb u3 (2x+C) )

06wum peweHnem auddepeHLManbHOro ypasHeHua y”+2y’+5y=0 apaserca...(y=e”-x (c1cos2x + c2sin2x)

2 2
OAHOPOAHBIMU YP-MU He aBaaloTcA ...(1+(1+t /x ))dx/dt=2t/x, y’ctgx+y=2.
OAHOPOAHLIMY YPaBHEHUAMM He ABAAIOTCA....(XY -y= (X+y) In (x+y)/x) u (1+ (1+t72)/x"2) dx/ dt = 2t/x)

OnpeaennTb C NOMOLLbIO KaKOro UHT-/1a BblYUCAAETCA naowaab y*cosx.. uH-n(0 nu/2) cosx*dx.

2 2
OnpeAennTb C NOMOLLbIO KAKOFO UHT-Na BbIMUCAAGTCA NAOWAAb Y=X ..uH-(-2 0)x *dc.

OnpeaennTb ¢ NOMOLLbIO KaKOro UHT-/1a BblYUCAAETCA naowaab y=sinx...uH-n(0 nu/2)sinx*dx.

OnpeaenuTb C NOMOLLbIO KAKOr0 UHT-N1a BbluMcaAeTca naowaap y=-Inx... -un-n(1 4)Inx*dx.

OnpeaennTb C NOMOLLbIO KAKOro MHTerpana Bbluncasetca naowaab (S>0) aanHoit durypobr ( ( -x/2; 0) [ (-sinx) dx )
OnpeaennTb C NOMOLLbIO KAKOF0 UHT-N1a BbluncaneTca naowagb y=Inx...ud-n(-4 -1)In(-x)*dx.

OnpeaennTb C NOMOLLbLIO KAKOr0 MHTErpana sbluncanetca naowagb (S>0) aaHHon durypbl y=In(x)....( ot (-4;-1) [In(-x) dx )

OnpepeneHHbli MHTErpan, Bbipakalowwmii naowaab TpeyronbHUKa c eepwmHamu (0;0) , (-2;0), (-2; 5) umeer Bua...( ot (-2; 0) [ -
5/2x dx)

OnpepeneHHbli MHTErpan BbipakalowwMii NaowWaab TpeyronbHUKa ¢ BepwmHamm (0;0) (0;6) (1;6) umeert euga..( (0;3) [ (6—2x) dx

)



OaHopoaHoe anddepeHumnanbHoe ypaBHEHUE NepBoro NopsaAaKa MoeT 6biTb peleHo 3ameHoM...(z(x)=y/x)

O6wee peweHne cuctembl AuddepeHLManbHbiX ypasHeHuit { X’'= 3x-5y — 2eMt; y’'=x-y-e/t; umeer Bua...( (x/y) = Clent ( (2cost —
sint)/(cost) ) + C2eAt ( ( cost + 2sint)/ (sint) ) + (e~t/0)

06wum pelweHuem auddepeHuymanbHoro ypasHeHus y”- 3y’+2y=0 asnsaerca...( y= Cle”x + C2e”3x)
06wum pelweHnem guddepeHuymanbHoro ypaBHeHus y” +2y’+5y=0 asnserca...( y=e”-x(Clcos2x + C2sin2x)

Mocne BBeaeHns GpyHKUMM Z(X) C NOMOLLIO CTaH-0M 3ameHbl B yp-um y’'=3x-7y/2x+3ynonyyaetca gud-e ypas-e ...z’x+z=3-
72/2+3z.

2 2
Mocne BBeaeHnA GpyHKLMM Z(X) C NOMOLLbIO CTaH-011 3aMeHbl B yp-unuxy’'=y+sqrty -1 ... xz’=sqrtz -1.

Mocne BBeaeHns GpyHKUMM z(X) € NOMOLLbIO CTAHAAPTHOM 3aMeHbl B ypaBHeHuM y’ + yA2/xA2 = In y — In x nonyuyaetca
AnddepeHumanbHoe ypaBHeHue...(xz'=In z — 2A2 - z)

Mocne BBeaeHuA GpyHKLMM Z(X) C NOMOLLbIO CTAHAAPTHOIN 3aMeHbl B ypaBHEHUM Xy'=y + KopeHb u3 (y"2-x"2) nony4aerca
AnddepeHumanbHoe ypaBHeHUe...(X2'= KopeHb u3 (z/2 -1) )

Mocne BBeaeHuA GpyHKUUM 2(X) C NOMOLLbBIO CTAaHAAPTHOM 3ameHbl B ypaBHeHUn y'+ y"2/x 3 ili 2 = Iny-Inx nonyyaetca
AnddepeHumanbHoe ypaBHeHue...(x2'-Inz-z2=z)

2x 4ax
PeweHuem and-ro yp-a BToporo nopagka y”-6y’+8y=0 asnaerca pyH-a..y=cje +cpe

PeweHvem auddepeHumnanbHOro ypasHeHms nepsoro nopsagka y'=(x+3)/(y"2-1) asnaerca dyHKuma...(x"2/2 + 3x=y"3/3 —y+
9]

PeweHunem anddepeHuManbHOro ypaBHeHMA BTOPOro nopagKka y”-5y+6y=0 asnsetca GpyHKuma...(y=Cler2x + C2e”3x)
PeweHunem anddepeHuManbHOro ypaBHeHMA BTOPOro nopagkKa y”+ 5y’+12y=0 asanetca ¢pyHKuma...( y+Cler2x+ C2e/6x)
Cuctema and-x ypaBHeHuii X' =y+sin2t, y’=-2y+3x, MoxKeT 6bITb CBeeHa K ypaBHeHUI0.. y”+2y’-3y=3sin2t.

Cuctema AmHelHbIXANG-X ypaB-it X'=y-sint, y’=x+sint MoXKeT 6bITb cBeAeHa K yp-10 ...y -y=cost-sint.

Cuctema aud-x ypasHeHuii x'=3x+y, y’=x-y+cost moxkeT 6bITb NpuBeaeHa K yp-10 ...y -2y’-4y=-3cost-sint.

Cuctema And-X ypaBHEHMIT X'=x+y, y'=-5x-y+e' MOKeT 6bITb NpMBeAEHa K yp-10 ..X" +4x=e'.

Cuctema auddepeHumnanbHbiX ypasHeHUi { X'= x+2y-2te’; y'= -5x —y+(2t+6) e’ ; mosKeT 6bITb CBeAeHa K peweHuio...( x” + 9x=10
e’)

Cuctema auddepeHunanbHbIX ypaBHeHNA { X =x+y; y'=-5X-y+ et MoKeT 6bITb CBeAEeHa K YPaBHEHUIO...(X " +4x=e/t)
Cuctema auddepeHumnanbHbix ypasHeHUn { X' = x+y-t; y’ = X-y; MOKeT 6bITb CBeAeHa K yPaBHEHMIO...(X”-2x=-t-1)

Cuctema anddepeHumnanbHbiX ypaBHEHUI { X'=x+y-2t; y’'= -5X-y+2; MOXKeT 6bITb CBeAEHA K YPaBHEHUIO...(xX” +4x= -2t)
Cuctema guddepeHuymanbHbix ypaBHeHui { X'=y+sin2t; y’ = -2y+3x ; MmoxeT 6bITb CBegeHa K ypaBHeHuI0...(y'+ 2y’ — 3y’=0)
Cuctema auddepeHuManbHbiX ypaBHeHU { X +x+y+t=0; y’= x+y+t+1; MoKeT 6bITb CBegeHa B ypaBHeHUM...( X'+2=0)

YpaBHeHUAMU bepHynnu ABNAIOTCA...(X 2y’ + yA3=xy) u (x 2y’ +y = KOpPeHb UX Xy)
. . 2x 2X
dyHAaMEHTaNbHYIO CUCTEMY pelleHUli OAHOPOAHOIO IMHEHOrO Yp-A MOTyT o6pasoBath ...y=X,y=xInx; y=e cos3x, y=e sin3x.

2
dyHAaMeHTaNbHOW cUCTeMOIi pelueHuii aud-o yp-a xy”=y’ aaaoTtca GyHKUMK...y=x , y=1.

dopmyna o1( 1;2) [ KopeHb U3 ( tA2 + t74) dt 3agaeT AAUHY Ayrv KPUBOH...( X= tA2/2, y= tA3/3, 1<=t<=2) (x= t72/2 +1, y= t"3/3,
1<=t<=2)

YacTHbim pelweHuem guddepeHumanbHoro ypasHeHua y” + 2y’ + y= xA2*eN-x apnsaetca...(y= (x 4*en-x)/12)

YacTHbim pelseHuem cuctembl { X’=y; y’=x-2sint asnsetca..( x=sint, y=cost)
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