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ANPOEPEHLUUAINBHBIE YPABHEHUA
§ 5.1. TEOPETUYECKUE BONPOCHI

1. OcHOBHblE MOHATUA Teopun AuddepeHumnanbHbIX ypaBHeHUA. 3agada Koww ansa guddepeHumansHOro
ypaBHeHUs nepBoro nopsiaka. opMynmpoBka TeoOpeMbl CyLLLEeCTBOBaHUSA N €AUHCTBEHHOCTU peLleHns 3agayn Koww.

2. [OudppepeHumansHble ypaBHEHUS MEpBOro nopsgka: ¢ pasgensowumuca nepeMeHHbIMU, OQHOPOAHbLIE U
NPUBOASALLNECH K OQHOPOOHbLIM.

3. JluHenHble ypaBHeHUS nepBoro nopsgka, ypaBHeHne bepHynnu.

4. YpaBHeHus B NONHbIX AuddepeHumanax.

5. TMpubnukeHHoe NHTerpupoBaHve anddepeHumnanbHbIX YpaBHEHU NEPBOro Nopsiaka METO40M U3OKITUH.

6. [OuddepeHumnanbHble YypaBHEHWs BbICWIMX nopsdkoB.  3agadya  Kowu.  PopmynupoBka Teopembl
CYLLECTBOBaHUA W €AWHCTBEHHOCTW pelweHns 3ajaynm Kowu. Obuwee n 4vactHoe peleHns. OBWMA M YacTHbIN
WHTerpanel.

7. OuddepeHumnanbHble ypaBHEHNUS, ONYCKaOLLME NOHWKEHWE Nopsiaka.

8. JluHenHbIn audpdepeHLManbHbIA onepaTtop, ero ceoncTea. JlMHelHoe ogHopoaHoe AnddepeHuunansHoe
ypaBHEHWNE, CBOMCTBA €ro peLleHni.

9. JIMHeNHO-3aBMCUMbIE W JIMHENHO-HE3aBUCUMMbIE CUCTEMbI (OYHKUMA. Heobxogumoe ycrioBue NUHENHON
3aBMCMMOCTM CUCTEMbI (DYHKLNNA.

10. Ycnosue NUHeNHOM He3aBUCUMOCTU PeLLIEHUA NMHENHOrO OQHOPOLHOrO A depeHUMansHOro YpaBHEHNS.

11. JluHetHoe ogHopoaHoe AnddepeHumansHoe ypaBHeHne. dyHaameHTanoHas cuctema pelueHni. CTpyktypa
obuero pelueHus.

12. JluHeliHOe HeogHopoaHOe AnddepeHumnansHoe ypaBHeHe. CTpyKTypa 06LLEro peLlleHus.

13. MeTopg JarpaHxa BapvaLmn Npon3BoNbHbLIX NMOCTOSHHbIX.

14. IluHelHble opHoOpoAHble AuddepeHumanbHble ypaBHEHUS C MOCTOSHHBLIMW KO3 dUUMeHTaMn (crnydvan
NPOCTbIX KOPHEN XapaKTepUCTUYECKOro ypaBHEHUS ).

15. JluHelHble opHopoaHble AuddepeHumanbHble ypaBHEHUS C MOCTOAHHBLIMW KO3 dUUMeHTaMn (crnydvan
KpaTHbIX KOPHEN XapaKTepUCTUYECKOro ypaBHEHUS).

16. JlnHelHble HeoaHopoAdHble AuddepeHumanbHble ypaBHEHUS C MOCTOAHHLIMU KOadbduumeHTamu. MeTtoa
nogbopa.

§ 5.2. TEOPETUYECKUE YNPAXHEHUA

1. Myctb V| — peleHne AuddepeHunanbHoro ypaBHeHUs L[y] =0. lMokasaTb, YTO BBEAEHME HOBOWN

NCKOMOMN hyHKLUMM U = y/y1 NpUBOANT K AnddepeHLMansHOMy ypaBHEHUIO, JOMyCKatoLLeMy NMOHWKEHME Nopsiaka.

2. Hanwucatb ypaBHeHWe NNHWUK, Ha KOTOPOI MOTYT HAaXOAWUTLCSA TOYKU Nepervba rpadoMKoB peLLeHuii ypaBHeHNUS

[
yv'=1(xy).
3. HanwucaTb ypaBHEHWE NnWHWKW, Ha KOTOPOW MOTYT HaXOAWTLCA TOYKM TPacUKOB PELUeHU YpaBHEHMS

!
y = f ()C, y) COOTBETCTBYIOLLME MAKCUMyMaM 1 MUHUMYMaM. Kak OTNIMYnTe MakcMMym OT MUHUMYMa?



4. JluHenHoe audpdpepeHumanbHOe ypaBHEHUE OCTAHETCSA NIMHEMHBIM MPU 3aMeHe HEe3aBUCUMOKN NepeMeHHON
X = gD(l‘) roe dyHKuus gD(l‘) npoussosnbHas, HO AuddepeHuupyeMmas goctaTodHoe yucno pas: [okasaTb 37O

yTBEPXAEHME ANSA NUHENHOro AndhepeHLManbHOro ypaBHEHNsT BTOPOro nopsgka.
5. [okasatb, 4TO NUHenHoe AudpepeHLmanbHOoe ypaBHEHME OCTaeTCs fUHENHbIN Npyu npeobpasoBaHum

NCKOMOMN PYHKLIMK
y=a(x)z+ p(x).
30ecb Z — HoBas uUckomasa yHKUMA, OC()C) n ,B(x) — MNpPOU3BOSIbHbIE, HO [AOCTAaTOYMHOE 4MCNo pas

anddepeHumnpyemble yHKUNN.

!
6. CocTaButb obllee .pelweHWe ypasHeHus ) +p(x)y=0, €CIin N3BECTHO HEeHyneBoe 4acTHoe
peLueHne ), STOro ypaBHEHMS.

7. TlokasaTb, 4TO MPOU3BOMNbHbIE ABaXAbl AUMdEpeHUpyemble yHKUMK ) (x) n yz(x) ABN4I0TCA

peLleHVIMU NTMHENHOTO AMddEPEHLIMANEHOMO YpaBHEHNS.

Y N
! ! !
yon »n|=0.
l4 l4 /4
Yo on »”n
8. CocTtaBuTb 0QHOPOAHOE NUHENHoe AuddepeHunansHoe ypaBHeHe BTOPOro nopsaka, umetolee pelleHns
_ 2
N=X. V=X
2 .
MokasaTb, YTO BYyHKUMM X U X NUHENHO -He3aBUCUMbI B MHTEpBarne (—OO, OO)

Y6eantbcsa B TOM, YTO onpeaenutenb BpoHCKOro ansa atnx (yHKUMA paBeH Hyno B Touke X = 0. Moyemy ato
He MpPOTMBOPEYUT HEOOXOAMMOMY YCMOBUIO JNIMHENHOW HE3aBUCMMOCTU CUCTEMbl PELUEHUI FIMHEWHOro O4HOPOLHOro
anddepeHumnansHOro ypaBHeHns?

9. Haiitn obwee pelleHne HEOAHOPOAHOrO NUHENHOro AnddepeHUNanbLHOrO ypaBHEHUS BTOPOro mnopsigka,
€CMn U3BECTHbI TP JIMHENHO-HE3ABUCHMbIE YaCTHble ero pelwenus V, V), n V.
10. JokasaTb, YTO ANdA TOro 4TobbI Ntodoe peLleHne NMHENHOro ogHOPoAHOro AnddepeHLmansHoOro ypaBHeHUs

C MOCTOSHHLIMU KO3 PULMEHTAMMN YAOBNETBOPANO YCNOBUIO lim y(x) = (), HeoBXoaMMO M AOCTATOMHO, YTOBbI
X—>+00

BCE KOPHW XapaKTepUCTUYECKOro YPaBHEHNA UMenNn oTpulaTenbHble 4eCTBUTENIbHbIE HYacTu.
§ 5.3. PACHETHbIE 3A0AHUA

3apaya 1. Hamtu obwuin wuHTerpan AauddepeHumansHoro ypasHeHus. (OTBeT npeactaBuTb B Buae

w(x,y)zC.)
11. 4xdx —3ydy = 3x" ydy — 2xy*dx. 12. X1+ 3° + '+ x> =0.
13.\J4+ Y dx — ydy = X" ydy. 14. 3+ Y dx — ydy = x* ydy.

1.5. 6xdx — 6 ydy = 2x” ydy — 3xy>dx. 16. X/3+ y dx+ yN2+x"dy =0.



1—x?

17. (ezx+5)dy+yezxdx:0. 18. 'y — +1=0.

1.9. 6xdx — 6 ydy = 3x" ydy — 2xy°dx. 1.10. xmdx + ymdy =0.
1.11.y(4+ex)dy—exdx:0. 112, My'+xy2+x:0.

113. 2xdx — 2ydy = x* ydy — 2xy’dx. 1.14. xmd)ﬁ—ymdy =0.
1.15. (ex+8)dy—yexdx:0. 1.16.@4—)/')/ 1-x* =0.

147, 6xdx — ydy = yx*dy — 3xy’dx. 118. yln y + xy' = 0.

1.19. (1+ex)y':yex. 1.20. ﬂy'+xy2+x:0.

121, 6xdx — 2ydy = 2yx’dy — 3xy’dx. 1.22. y(l +In y) +xy'=0.

1.23. (3+ex)yy':ex. 1.24. \/34—y2 +\/1—x2yy':0.

1.25. xdx — ydy = yx*dy — xy*dx. 126. \/5+ y  dx + 4(x2y + y)dy =0.

1.28. 3(x2y+y)dy+ 2+y*dx=0.

130. 2x +2xp° +4/2-x"y' =0.

1.27. (1 + ex)yy' =e".
129. 2xdx — ydy = yx*dy — xy°db.
131. 20xdx — 3 ydy = 3x* ydy — 5xy°dx.

3apayva 2. Hantu obwmii nHterpan anddepeHumnanbHOro ypaBsHeHUs.

2 3 2
3y"+2
2.1.y':y—2+41+2. 22, xy':%.
X X 2y" +x
+
2.3, y':x Y 24.x) =X+ +y.
xX=y
2 3 2
3y +4
25, 2y':y—2+61+3. 26 xy':%.
X X 2y° +2x
+2
27. y':x Y 28. x)' =24X" + > + y.
2x—y
2 3 2
3y°+6
2.9 3y'=y—2+81+4 2.10. xy'=%.
X X 2y° +3x



2 2
+ —
211. y' = * TRy 212. xy' =J2x> +3° + .

x* —2xy
2 3 2
3y +38
213, y':y—2+61+6. 214, xy':%.
X X 2y° +4x
2 2
+2xy —
2.15. y' = al : a4 216. Xy =3yX" + 1y + y.
2x° =2xy
2 3 2
3y +10
2.17. 2y':y—2+81+8. 218. xy' = ) 5 yf
X X 2y +5x
2 2
+3xy —
2.19. y' = al . At 220. Xy’ =32x" + y* + y.
3x" —2xy
2 3 2
3y"+12
2.21.y':y—2+81+12. 222 xy' = ) 5 yf
X X 2y° +6x
x2+xy_3y2 2, 2
223. ' = —— : 224. xy' =2:3X "+~ + .
x —4xy
2 3 2
3y +14
2.25. 4y':y—2+101+5. 226. xy' = ;2 7y)2€
X X Yy +7x
2 2
+xy—35
227. y' = al 2xy Y 228. xy = 4\x* + " + .
X" —6xy
2
2203y = 2-+102 +10, 230. Xy = 4222 + 37 + .
X X
2 2
+2xy -5
231. ) = al 5 2xy Y
X" —6xy

3apayva 3. Hantu obwimii uHterpan anddepeHumnanbHOro ypaBsHeHUs.

, Xx+2y-3 , x+y-=2
31. ) = . 32.) =
4 2x-2 4 2x-2
3.3 y,:3y—x—4. 34. Y = 2y-2
3x+3 x+y_2
+y-2 2 -
3.5 y':x J 36. ) = x+y-3



37. Y = : 38. ) =
SRR T ST
2y —
39. y' = 3y+3 : 3.1o.y':x+ y-3
2x+y—1 4x—-y-3
3.1 y,:x—2y+3. 312. y' = x+8y—9.
—2x-2 10x-y-9
2 — 4y —
3.13. y,:—x+3y 5. 314, y' = y—8 :
5x-=5 3x+2y-7
—4 -2
3.15. y':&. 3.16. y' = 4 x+3.
Sx—y—4 x—1
2y — 2y—1
3.17. y':—x+ 4 3. 3.18. y':3x+ y—_
x—1 x+1
4y —
3.19.y':ﬂ. 3.2o.y':x+ Y=o
4x+3y -1 6x—-y-5
3.21.y':—x+y+2. 3.22 y,:—2x+y—3.
x+1 4x —4
2 _
3.23 y':LH. 324 y' = 4 :
2x—=2 2x+2y-2
— —4
325 y' = m 326 y' = Xy
Tx—y—6 x—2
3.27. y,:—2x+y—1. 3.28. y,:—3y—2x+1.
2x-2 3x+3
3.20. V' = 6y -6 : 3.30. y,:—x+6y—7.
5x+4y-9 &x—y-7
3.31. Y2 :
2x+y—4
3apgava 4. Haitu peleHune 3agaym Ko,
a1y —y/x=x* y(1)=0. 42.y'—yctgx=2xsinx, y(7/2)=0.

43. y'+ycosx:%sin2x, y(0)=0. 44. y'+ ytgx=cos’x, y(n/4)=1/2.



’ Y 2 / 1 x
5 Y — = 2 —1)=3/2. 6. )y ———y= 1 =1.
45y —5 = +2x, y(-1)=3/ 46. Y —77 e (x+1), »(0)
47, y'—X:xsinx, y(zjzl. 48, y'+X:sinx, y(ﬂ):l.
X 2 X T
Y 5 ,  2x 2x° 2
w0y o=, y(1) s+ ——y=——s, ¥(0)=3
411, y'—2x2_5y:5, y(2)=4. 412, y'+X:x—+lex, y(1)=
X X X
Inx Y 12
Yo Y ) =1, Yo 2 (1) =4
413. y . x,y() 4.14. y N = (1)
4.15. y'+%y:x3, y(1)=-5/6. 4.16. y+— 3x, y(1)=L.
X X
417, y'—lixijzzh—xz, y(1)=3. 4.18, y+1x2xy:1, y(1)=1.
' 3)’_ 2 _ ' _ 3 -
419. y +—=—, y(l)—l. 420. Y +2xy =-2x", y(l)—e :
X X
421. y'+ 2(1x_yxz) —g, y(O)—%. 422. Y +xy=—x", y(0)=3.
4.23, y'—%y:ex(erl)z, y(0)=1. 424 Y +2xy=xe " sinx, y(0)=1.
X+

4.5, y'—2y/(x+1):(x+1)3, y(0)=1/2. 426. y'— ycosx=—sin2x, y(0)=3.

1
421. y' —4xy =—4x°, y(0)=-1/2. 4.28. y'—lz—ﬂ, y()=1.
X X

4.29.y'—3x2y:x2(1+x3)/3, y(O):O. 430. ' — ycosx = sin 2x, y(O):—l.

431y —y/x==2/x", y(1)=1.

3apayva 5. Pewntb 3apgady Kown.

5.1. yzdx+(x+ez/y) =2.

=1.

x=0

5.2. (y4 e’ + 2x)y' =V, )
53. y dx+(xy—1)dy =0, y|x:1 -
=0.

5.4, 2(4y2 +4y—x)y' =1, y

x=0



5.5. (cos2ycos2 y—x)y' =sin ycos y, y|x:1/4 = /3.
5.6. (xcos2 y—yz)y' = ycos’ y, y|x:ﬂ =r/4.

57.¢" (dx — 2xydy) = ydy, y|x:0 =0.

58.(104)° —x)y' =4y, y =L

xX=

59. dx + (xy — y3)dy =0, y|x:_1 =0.

s10.(3ycos2y—2y*sin2y —2x)y' =y, y|_ =7/4
s11.8(4y° +xy—y)y' =1 y|_, =0.

s12.(2Iny—In® y)dy = ydx—xdy, )| _, =¢.

s13.2(x+ )y =y, y|_,=-L

s1a. 3> (y=1)de+3xy* (y=1)dy =(y+2)dy, |, =2
5.15.2y2dx+(x+el/y)dy=0, v =1L

5.16. (xy+\/;)dy+y2dx =0, y,_,=4

5.17. Sin 2 ydx = (sin2 2y —2sin’ y + 2x)dy, y|x:_1/2 = /4.

5.18.(y2+2y—x)y':1, v, =0.
5.19. 2y\/;dx—(6x y+7)dy=0, y|x:_4=1.

5.20. dx = (siny +3cos y+3x)dy, Y| _.n=7/2.
5.21. 2(cos2 y-cos2y —x)y' =sin2y, y|x:3/2 =51/4.
5.22. ch ydx = (1 + xsh x)dy, y|x:1 =1In2.

=1.

x=5

5.23. (13y3 —x)y' =4y, y

524,y (7 +4)dx+2xp(y* +4)dy =2dy, y s =2
525 (x+In’ y—Iny)y'=y/2, y_, =1

5.26. (2xy+ ﬁ)dw 2y°dx =0, y_,, =1

527. ydx +(2x—2sin’ y — ysin2y)dy =0, Noys =714



5.28. 2(y3 —-y+ xy)dy = dXx, y|x:_2 =0.
5.29. (2y +xtgy—y° tgy)dy = dx, y|x:0 =T.

5.30. 4 °dx + (el/(zy)+ x)dy =0, y

=1/2.

X=€

5.31. dx+(2x+sin2y—200s2y)dy =0, y|x:_1 =0.

3anasa 6. Haiimu pewuese sanadi Koww,
6.1. ' +xy=(1+x)e™y*, »(0)=1.

62 xy'+y=2y"Inx, y(1)=1/2.

63 2(xy' +y) =%, y(1)=2.

64y +4x’y =4(x’ +1)e™ 7, y(0)=1.

65, xy'—y =y (Inx+2)Inx, y(1)=1.

66.2()' +xy)=(1+x)e™*y*, y(0)=2.
67.3(x'+y)=y"Inx, y(1)=3.

6.2y + yeosx =y~ cosx(1+sinx), y(0)=1.
69. y' +4x’y =4y’ ™ (1-x"), »(0)=-1.
6.10.3y +2xy =2xy e >, p(0)=—1.

611 20y =3y =—(5x"+3)y", »(1)=1/2.

6.12. 3xy"+5y =(4x-5)y*, y(1)=1.

613 2y +3ycosx =e™ (2+3cosx)y”, y(0)=1.
610 3(0' + ) =02 (1)=3.

615y —y=2x7, y(0)=1/2.

616 2xy —3y =—(20x" +12))°, y(1)=1/2V2.
6.17. y'+2xy =2x"y", »(0)=+2.

6.18. Xy +y=y"Inx, y(1)=L.

6.19. 2y +3ycosx = (8+12cosx)e* y ™!, y(0)=2.



620. 4y +x'y=(x’+8)e™ 7, y(0)=1.
621 8xy' —12y =—(5x* +3)y°, y(1)=+2.
622 2(y' +y)=x°, y(0)=2.

620,y +ay = (x-1)e" )%, y(0)=1.
624.2)' +3ycosx = —e > (2+3cosx)y™, y(0)=1.
6255~y = 2%, y(0)=1.

626.2(xy' +y) =y Inx, y(1)=2.

627. y'+y=xy", y(0)=L.

628 y' +2ycthx=y>chx, y(1)=1/shl.
620.2(y +xy) = (x-1)e" 3%, p(0)=2.
620,y — ytgx =—(2/3) y*sinx, »(0)=1.
631 x) +y=xy’, y(1)=L.

3apayva 7. Hantu obwmin uHterpan anddepeHumnanbHOro ypaBsHeHUs.

74.3x%¢” a’)H—(x3 ey—l)dy =0.

2 2 2 2
7.2. (3x2 —cos—xj dx — —xcos—xdy 0.

y oy yviooy

3x +4y° )dx+(8xy+ey)dy =0.

7.4, (2x—1——jdx—(2y——jdy 0.
X

7.5. (y2 + ysec x)dx+ (2xy + tgx)a’y =0.

7.6. (?))czy+2y+3)a’x+(x3 +2x+3y2)a’y =0.

X 1 1 y 1 x
7.7. +—+— |dx+ +——— |dy=0.
Jx'+yt X J’j (\/xz +y* X yzj

7.8. :sin2x—200s(x+ y)]dx—Zcos(x+y)dy =0.

7.9. (xy2 +x/y2)dx+(x2y—x2/y3)a’y =0.




1 2 2
7.10. (—2+3L4jdx——§/dy =0.
X

X X

1
7.11. %coszdx—(—cosl+ 2yjdy =0.
X X X X

X Y
712 | ——=+Yy |dx+| x+ ——=|dy =0.

—~ d +y°
7.13. 1+2xya’x+1 fydy:O. 7aa, 21 2y dy =0.
Xy Xy Y Y
1 1
7.15.lza’x—xy+ dy =0. 7.16. (xex+l2jdx——dy20.
X X X X
1 :
7.47. | 10xy — — dx+{5x2+x.cozsy—y2s1ny3jdy:0.
sin y sin” y
Yo |-V __y ' d )y =0
718. | 4 +¢e" |[dx————=5=0. 7.19. € x+(cosy+xe ) ly =0.
X +y X" +y

7.2

o

(¥ +cosx)dx+(3xy* +e” )dy =0.

721 xe” dx+ (xzyeyz +tg? y)a’y ~0.

722.(5xy% —x* )dx +(5x7y - y ) dy = 0.

7.3 [cos(x+ ¥ )+ sinx]dx+ 2ycos(x+y*)dy=0.

7.24. (x2 —4)C)/—2)/2)a’)c+()/2 —4xy—2x2)a’y =0.

: : 1 1
7.25.| siny+ ysiny +—jdx+(xcosy —cosx+—jdy =0.
X Y

y

7.27. (x—y);bzcigji+ y)dy =0.

7.28. 2(3xy2 +2x3)dx+3(2x2y+y2)dy =0.

1
7.26. 1+—ex/yjdx+(1—izex/dey =0.
Y

7.29. (3x3 +6x°y+3x)° )dx + (2x3 + 3x2y)dy =0.



7.30. xyza’)H—y(x2 +y2)dy =0.

7.31. xdx + ydy + (xdy— ya’x)/(x2 + y2)= 0.

3apava 8. [1ns gaHHoro anddepeHumnanbHOro ypaBHEHUSE METOAOM MU3OKIMNH NMOCTPOUTL MHTErpanbHyo KPpUBYHO,

npoxoasiyto yepea Touky M .

a1y =y—x*, M(1, 2). s2. yy'=-2x, M(0,5).

sa y' =245, M(L, 2). " y'zi—;, M1, ).

s5.y' =(y—1)x, M(1, 3/2). s6. ' +x=0, M(-2, -3).

s7. ¥ =3+y%, M(1, 2). 88 xy' =2y, M(2,3).

89, y' (X" +2)=y. M(2,2). s10. X" =y’ +2x/ =0, M(2, 1).
i1y =y—x, M(9/2,1). s12 y'=x"—y, M(l, 1/2).

813y =xp, M(0, —1). s1a. y' =xy, M(0, 1).

815 yy':—g, M(4,2). 816, 2(y+y)=x+3, M(1, 1/2).
817 y' =x+2y, M(3,0). s18. xy' =2y, M(1, 3).
s19.3)y' =x, M (-3, -2). 820 y'=y—x?, M(=3, 4).

821 x" — Y  +2xy' =0, M(-2,1). 822y =x"—y, M(2, 3/2).

523y =y—x, M(2,1). 524 3y =—x, M(2, 3).

825 y'=y—x, M(4,2). 826.3)y' =x, M(1, 1).

s2r. Y =x"—y, M(0,1). s28. ' =3y"°, M(1, 3).

820. X" —y° +2xp =0, M(-2, —-1). 830 ) =x(y-1), M(L 1/2).
831. y' =x+2y, M(L 2).

3agaya 9. Haitu nuHuMo, NpoxoasiLlyo Yepes TOYKY Mo n obnagaroLLyto TEM CBOMCTBOM, YTO B Ntobon ee

touke M Hopmanbhbiii Bexktop MN ¢ koHuom Ha ocu Oy MMeeT ANuHY, paBHylo (I, U oBpasyeT OCTpbIi yron c

NONOXUTENbHbIM HanpaesneHnem ocu Oy
9.1.M0(15, 1), a=25. 9.2. M0(12, 2), a =20.
9.3. M0(9, 3), a=15. 9.4. M0(6, 4), a=10.



9.5.M0(3, 5), a=>3.

Hantu nuHmio, npoxosiuyto Yyepes TOUKY M0 , €CInn OTpe3oK NtoboK ee kacaTernbHON MEXAyY TOYKON KacaHus n

0Cbl0 Oy [LeNUTCS B TOUKE NEPECEYEHIS C OCbI0 aBeLmce B oTHoweHm d & D (cunTast ot ocu Oy ).

07. My(-2, 3), a:b=1:3.

06. My(1, 1), a:b=1:2.
9.. MO(I, O), a:b=3:2.

9.8.M0(0, 1), a:b=2:3.
9.10. My (2, —1), a:b=3:1.

Hantn nuHmio, npoxosiuyto Yyepes TOUKY M0 , €CInn 0Tpe3oK NtoboK ee kacaTernbHON MEXAY TOYKON KacaHus n

0Cbl0 Oy [LENUTCS B TOUKE NEPECEYEHIS C OCbI0 aBeLmce B oTHoweHm d & D (cunTast ot ocu Oy ).

012. My (1, 2), a:b=2:1.

011. M, (2, —1), a:b=1:1.
0.14. My (2, 1), a:b=1:2.

013. My (-1, 1), a:b=3:1.
015. My (1, —1), a:b=1:3.

HaiTn nuHuo, NpoxoasLlyo Yepes TOYKY MO, €eCnun OTpe3oK NOOoN ee KacaTenbHOW, 3aKIMHYEHHbIN Mexay

OCAMU KoopauHaT, OeNnUTCA B TOYKE KacaHus B OTHOLWEHUU b (C‘-II/ITaﬂ OT OCU Oy )

017. My (2, 1), a:b=1:2.

o.16. My (1, 2), a:b=1:1.
9.19. M, (2, —=3), a:b=3:1.

0.18. M, (1, 3), a:b=2:1.
020. My(3, —1), a:b=3:2.

HaitTn nuHuio, npoxoasiuyto Yyepes TouKy M0 M 0BrafaloLLyio TeM CBOWCTBOM, 4To B nto6oit ee Touke M

kacatenbHblit Bektop MN ¢ koruom Ha ocu OX umeet npoexunio Ha oce (DX, oBpaTHo nponopLyoHanbHYIo

abcumcce ToYkK M. KoadppumumeHT nponopumnoHansHocTy paBeH d .

021. M, (1, ), a=-1/2. 022. M (2, e), a=-2.

9.23.M0(—1, \/g), a=-1. 024. M (2, 1/e), a=2.

025. M, (1, 1/¢*), a=1/4.

HaitTn nuHuio, npoxoasiuyto Yyepes TOuYKy M0 M 0BrafaloLLyio TeM CBOWCTBOM, 4To B nito6oit ee Touke M

kacatenbHbiti ektop VN ¢ koHuom Ha ocu Oy MMeeT NPOoEeKLUMIo Ha OCb Oy, paBHyto .

9.27. M, (1, 4), a=2.
9.29. M, (1, 3), a=-4.
9.31.M0(1, 1), a=1.

9.26. Mo(l, 2), a=-1.
9.28. M, (1, 5), a=-2.
9.30. M, (1, 6), a=3.



3apayva 10. Hawntu obLiee pelleHve aguddepeHunansHOro ypaBHeHu s,

101. y"xInx = y". 102 xy" +y" =1.
103. 2xy" = y". 104. xy" +y" =x+1.
1
105. tgx-y" —y' + =0. 106. x°y"+xy' =1.
sin x
107. y"ctg2x+2y"=0. 108. x° " +x°y" =1,
109. tgx-y" =2y". 10.10. y" cth2x=2y".
1011. x Y +x°y =1, 10.12. xy" +2y" = 0.
10.13. (1+x2)y”+2xy':x3. 10.44. X y" + x*y" =1.
n 4 1 n "
10.15. xy" =y +—=0. 10.16. X" +y +x=0.
X
10.47. thx - y"" =" 10.18. X" + ¥ =+/x.
1019. Y"tgx=y"+1. 10.20. y"tgSx =5y".
1021. y"th7x=7y". 10.22. X°y" + x3y" =+/x.
1
10.23. cth x - "+—=0. 1024 (x+1)y" +y"=(x+1
e (x+1)y"+y"=(x+1).
. m l4 n /4 1
10.25. (1+sinx)y" =cosx- y". 10.26. xy" + y" = —.
Jx
4 " 2 4 !
10.27. —xy" +2)" = —-. 10.28. cthxy" + y' =chx.
X
4 n 3.1 " X ’
10.29. X"y +x°y =4. 10.30. ' +— 1y:2x.
+

10.31. (1 + xz)y" +2xy" =12x".

3aava 1. Haiimu pewenne sazaum Kown,
n1.4y°y" =yt =1, 3(0)=+2, y'(0)= /( J2).
2y =128y, »(0)=1 ( )=38.
113 9" + 64 =0, y() . ¥(0)=2

)=0,

11.4. y"+2sin ycos’ y =0, (0 y'(O)zl.



s y"=32sin’ ycosy, y(1)=x/2, y'(1)=4.
ey =98y, y(1)=1, y'(1)="7.

n7 Y 44920, y(3)=-7, y'(3)=-1.

s 4y°y" =16y -1, y(0)=~2/2, y'(0)=1/+2.
119, y"+8sinycos’ y=0, »(0)=0, »'(0)=2.
10 y"=72)°, ¥(2)=1, y'(2)=6.

111 )"y +36=0, y(0)=3, y'(0)=2.

112" =18sin’ ycosy, y(1)=x/2, y'(1)=3.
113 4y°y" = y' =16, y(0)=2v2, »'(0)=1/v2.
1 )" =505°, y(3)=1, »'(3)=>5.

1115 Y"y' +25=0, p(2)=-5, »y'(2)=-1.

11.16. " +18sin ycos’ y =0, y(0)=0, »'(0)=3.
147 y" =8sin’ yeosy, y(1)=x/2, y'(1)=2.
s )" =32)°, y(4)=1, y'(4)=4.

119 )"y +16=0, y(1)=2, y'(1)=2.

4.

11.20. y" +32sin ycos’ y =0, y(0)=0, »'(0)
11, y"=50sin’ yeosy, y(1)=x/2, »'(1)=5.
22 )" =18y, y(1)=1, y'(1)=3.

123 )"y +9=0, y(1)=1, y'(1)=3.

naa y'y" =4(y* -1), »(0)=+2, y'(0)=+2.
11.25. y" +50sin ycos’ y =0, »(0)=0, »'(0)=5.
12 )" =8y", y(0)=1, '(0)=2.

27 )"y +4=0, y(0)=-1, y'(0)=-2.

128 " =2sin’ ycosy, y(1)=x/2, y'(1)=1.

129 'y =y =16, y(0)=2v2, ¥'(0)=+2.



130 " =2y°, y(-1)=1 y'(-1)=L
131, Yy +1=0, y(1)=-1, »'(1)=-L

3apayva 12. Hawtu obLiee pelleHve aguddepeHunansHOro ypaBHeHus.
2 2
121. Y"+3y"+2y ' =1-x", 122. y" —y" =6x" +3x.

123. " =y =x" +x. 124. " =3y" +3y" -y =2x.
126. y" —y"=5(x+ 2)2. 126. " —=2y"+ y" =2x(1-x).

127. " +2y"+ 9" =x" +x—1. 128. y  —y" =2x+3.

120.3y" +y" =6x-1. 1240 7 42"+ 3" =4x°.

1241. " + 3" =5x" —1. 1242. " +4y" +4y" = x —x".
1213. 7y" — y" =12x. 1244. " +3)" + 2" =3x" + 2x.
1245 Y" —y' =3x" —2x +1. 12.16. Y — y" = 4x> —3x +2.
1247. " =3y" +3y"— y' = x - 3. 1218. Y +2y" + " =12x" — 6.
12.19. " —4y" =32 —384x7, 1220. " +2y" + " =2 -3x%.
1221, Y" + )" =49 - 24x°. 1222 Y" —2y" =3x" + x — 4.

1223 " —13y"+12y' = x—1. 1224. " + " = x.

1225. y" — y" =6x+5. 12.26. " +3)"+2y = x> +2x+3.
1227. y" =5y"+ 6y =(x —1)2 : 1228. " —6y" +9y" =3x—1.
1220 " —13y" +12)" =18x" —39. 1230. " + " =12x +6.

1231. " —5y" + 6y = 6x” +2x 5.
3anaua 13. HaiiT obluee pewenne AudbepeHLMansHOro ypaBHEHUs.
134. y" —4y"+5y" =2y =(16—12x)e™".
132. y" =3y"+2y" =(1-2x)e".
133. )" —y" =y +y=(3x+7)e™".
134. " =2y"+y'=(2x+5)e*.
135. y" —=3y"+4y =(18x—-21)e™".

136. y" —5)y"+8y' -4y =(2x-5)e".



137 " —4y" +4y = (x—1)e".

138. y" +2y"+y'=(18x+21)e*".

130. y"+ "=y =y =(8x+4)e".

1340, Y =3y —2y = —dx -¢".

13.41. " =3y +2y =(4x+9)e*.

1342, y" +4y"+5y"+2y =(12x+16)e”.
1313 " =" =2y = (6x—11)e ™.

13.44. " + )" = 2y" = (6x+5)e".

1315 y"+4y"+4y" = (9x+15)e".

1316, " —3y"— ' +3y = (4—8x)e".
1317, y" = " — 4y +4y =(7-6x)e".
1318, y"+3y" +2y = (1-2x)e ™.

1349, y" =5y"+7y' =3y =(20-16x)e .
1320, " — 4" +3)' = —dx ",
1321, " —5y"+3y"+9y = (32x-32)e .
1322, " — 63" +9y = dx-e*.

1323 " —7y" +15)' =9y = (8x—12)e".
1320 y" =" =5y —3y=—(8x+4)e".
13.25. y" +5y"+7y"+3y =(16x+20)e".
1326, " —2y" 3y = (8x—14)e .

13.27. " +2y"=3y"=(8x+6)e".

1328 3" +6)" +9y' = (16x+24)c".
1320, " =" =9y +9y = (12~ 16x)e".
13.30. y" +4y"+3y" =4(1-x)e ™.

13.31. Y" + )" =6y =(20x+14)e™".



3apayva 14. Hawtu obLiee pelleHve aguddepeHunansHOro ypaBHeHus.

14.1, y”+2y':4ex(sinx+cosx). 142. " =4y +4y =—e**sin6x.

14.3. " +2y" = —2¢" (sinx +cosx). 144. y"+y =2cos7x +3sin 7x.

145. y"+2y"+5y =—sin2x. 146. y" —4y'+8y =e" (5sinx —3cosx).
147. y"+ 2y =¢" (sinx+cosx). 148. " — 4y +4y =’ sin3x.

14.9. "+ 6" +13y =" cos4x. 14.10. y" + y =2 cos3x — 3sin3x.
1411, "+ 2y + 5y = -2sinx. 1412, y" =4y +8y =" (-3sinx +4cosx).
14.13, y"+2y'leex(sinx+cosx). 14.14. y" —4y'+ 4y =e** sin5x.

14.15. " + y =2c0s5x + 3sin 5x. 14.16. "+ 2y +5y =—17sin 2x.

14.47. y" + 6" +13y =e " cosx. 14.18. y" —4)' +8y = (3sinx +5cos x).

1419. "+ 2y =6¢" (sinx + cos x). 12.20. y" —4y'+ 4y = —e** sin4x.
12421, "+ 6" +13y = —e** cos5x. 1422, y" + y =2co0s7x —3sin 7x.
1423. "+ 2y +5y =—cosx. 14.24. y" =4y +8y =e"(2sinx —cosx).
1425. " +2y' =3¢" (sinx + cos x). 14.26. y" —4y' + 4y =e** sin4x.
14.27. "+ 6y +13y =e " cos8x. 1428. " +2y +5y=10cosx.

1429. "+ y =2cos4x + 3sin4x. 14.30. y" —4)" +8y =" (—sinx +2cosx).

2 .
1431. y" =4y +4y =¢"" sin6ux.
3apayva 15. Hawtu obLiee pelleHve aguddepeHunansHOro ypaBHeHus.
151. " —=2y"=2ch2x.
152. "+ y=2sinx—6cosx+2¢".

153. y" —y ' =2e"+ cosx.

154. " —=3y"=2ch3x.

155. y" +4y =—8sin2x +32cos2x + 4e’*.
156. y" —y ' =10sinx + 6cosx +4e”.

157. y" —4y' =16¢ch4y.

158. " +9y = —18sin3x —18¢’".

159. " — 4y’ =24e’ —4cos2x + 8sin 2x.



15.10.

15.11.

15.12.

15.13.

15.14.

15.15.

15.16.

15.17.

15.18.

15.19.

15.20.

15.21.

15.22.

15.23.

15.24.

15.25.

15.26.

15.27.

15.28.

15.29.

15.30.

15.31.

y"=5y"=50ch5x.

" +16y =16cosdx—16¢e*".

y"—9y" =-9¢* +18sin3x —9cos3x.
y'—y'=2chx.

3" +25y =20cos5x —10sin5x +50e>" .

y" —16y' = 48e* + 64 cos4x —64sin4x.
y” + 2y' =2sh2x.

3" +36y =24sin6x —12cos 6x +36e"".
y"—25y"=25(sin5x +cos5x)—50e™ .
y"+3y" =2sh3x.

V" +49y =14sin7x+7cos7x —98¢e’".

y"—36y" =36e""—72(cos6x +sin6x).
y'+4y =16sh4x.

3"+ 64y =16sin8x—16cos8x — 64e™".
y"—49y" =14e""—49(cos7x +sin7x).
y"+5y"=50sh5x.

3" +81y =9sin9x +3cos9x +162¢”".
" — 64y =128cos8x — 64¢*".

y"+y' =2shx.

3" +100y =20sin10x —30cos10x —200e"".
y" 81y =162¢™+81sin9x.

" =100y" =20¢e'"*+100cos10x.

3apava 16. Hantu peleHune 3agaym Kowum.

16.1. "+ 7'y =’ [cos mx, y(0)=3, y'(0)=0.

162, " +3y'=9¢"/(1+¢”), »(0)=In4, »'(0)=3(1-In2).

16.3. Y +4y =8ctg2x, y(z/4)=5, y'(7/4)=4.

164" =6y +8y=4/(1+e7"), »(0)=1+2In2, »'(0)=6In2.



165 " =9y +18y=9¢"/(1+¢7), »(0)=0, »'(0)=0.
166 y' +n'y=nfsinzx =1, y(1/2), ¥'(1/2)=7/2.

1 1
7Y+ —y= , ¥(0)=2, »'(0)=0.
o +7rzy n* cos(x/m) »(0) v(0)
—3x
16.8. y"—3y'=39+e?, y(0)=4In4, »'(0)=3(3In4-1).

169. '+ y=dctgx, y(/2)=4, y'(n/2)=4.

1610, " =6)' +8y =4/(2+¢7), »(0)=1+3In3, y'(0)=10In3.
611 3" +6) +8y =4e7*/(2+¢™), »(0)=0, »'(0)=0.

1612, y" +9y =9/sin3x, y(z/6)=4, y'(x/6)=3x/2.

16.13. y" +9y =9/cos3x, y(0)=1, »'(0)=0.

614 3" =y =¢/(2+¢), ¥(0)=In27, »'(0)=In9-1.
1615.y" + 4y = dctg2x, y(m/4)=3, ' (n/4)=2.

16.16. Y =3y +2y = , ¥(0)=1+8In2, »'(0)=14In2.

—X

3+e )
1617. " =63 +8y =4¢"[(1+¢7), (0)=0, »'(0)=0.
1618, y" +16y =16/sindx, y(z/8)=3, y'(x/8)=2x.
1619, y" +16y =16/cos4x, y(0)=3, 1'(0)=0.
1620y =2y’ =4e[(1+e7), p(0)=In4, »'(0)=In4-2.

16.21.y"+§:ictg(x/2), W(z)=2, ¥(7)=1/2.

1622y =3y'+2y=1/(2+¢™), p(0)=1+3m3, »'(0)=53.
1623 y"+3y'+ 2y =¢"/(2+¢"), »(0)=0, »'(0)=0.

1624, y" +4y =4fsin2x, y(z/4)=2, y'(n/4)=n7.

1625, " +4y =4/cos2x, y(0)=2, y'(0)=0.

1626 y"+y =¢'/(2+¢"), »(0)=1n27, y'(0)=1-In9.



16.27. Y+ y=2ctgx, y(z/2)=1, y'(7/2)=

1628 y"=3y"+2y =1/(1+¢™), y(0)=1+2In2, y'(0)=3In2.
1620y =3y'+2y=¢"/(1+¢™), »(0)=0, y'(0)
1630, "+ y=1/sinx, y(7/2)=1, y(ﬂ/z) 7/2.

16.31. "+ y=1/cosx, y(0)=1 »'(0)=0

0.



