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1-600. bupunyu tapTudan 1udPepennuan TeHriaamagaap

Hobmanym ¢ynknus xocwina €xku auddepeHnman Oelrucu ocTuaa
KaTHaIIraH TeHIaManap AudQepeHnran TeHriiaMainap aeinnaad. X0CuIaHuHT
9HT IOKOpU TapTUOW audpepeHiman TeHriiaMa TapTuou Aeiuiaan. N-TapTuoan
muddepeHIran TeHriama

Fix,y,y,y"...y™)=0

TeHTJIaMa OunaH OepHIIUIIN MyMKUH.

By Tenrmamanu aiHuUATra aWIaHTUPYBUU Y =¢(X) OQYHKIUS guddepeHnnan
TEeHrJamMa euuMu jaevnnaau. TapkuOuzga N Ta  y3rapmac KaTHAIIYyBYU
D(x,y,¢,,Cpreeey) =0 QyHKIUMSITAp oOWIacu AudQepeHnnan  TEHrIaMaHH
KAHOATIIAHTHPCA, YMyMHil €4MM JeHMIaau. Y3rapMaclapHUHT MablIyM OHp
KMMMaTHIa XyCyCHHd eyuMJiiap ro3ara Keiaad. Mabiaym mapmiapia €4UMHH
tonwniu Komm macanacu nevniaau.

£l. bupunyu tapTudau conga 1uddepeHunan TeHriamaaap

bupunun  Taptubmu  guddepenuuan  TeHrmamamap  F(x, y,%):o
X

KypuHHIIra 3ra. by TeHmiamaHu Kyn XxoJuiapaa g—y ra HucOaraH e4yud
X
dy o
Vi f (X, y) KypuHHIITa KSITHPUIIAIH.
X
% = f(x) kxypuHUIIZArd TeHrinamMaHu dy= f(x)dx kypuHuiga €E3uo,
X
TOMOHJIAPHU MHTErpajlacak y = I f (X)dx + ¢ yMyMuUil e41uM Keauod YMKaIu.
o dy o dx 1
[lynra yxmam —==g(y) TEHIJJaMaHUHI YMYMHH €YUMH — = —— JaH
dx dy g(y)
dy .. dy o o
X(y)=|——+cC €ku | ——=Xx+C KYypUHHUILJA OYyIaIu.
J g(y) a(y)

1.1. Eunmu x° +cy® =2y Oynran auddepeHnnan TeHraIaMany Ty3UHT.
Mkxana TOMOHJaH XOCUIa OJIaMU3:
2x+2c-y-y' =2y

—X .o —X
bynnaHn, c :y—l. Bepuiran TeHriamara Kynuo x° + y |
yy

-y® =2y HH XOCHUII

KUJIaMHA3.
Commamamtupub x°y' —xy =yy' TEHrIaMaHH XOCHI KAJIaMM3.

1.2. y=Cx® dynkus 3y —xy' =0 auddepeHiran TeHrIaMa e4MMH SKaHIUTHHH

TekiupuHr Ba P(1;1) HykTagan YTyBUM XyCyCHIl €4MMHUHM TOITUHT.
y=Cx® dynkumsman xocuiaa oaud y' =3Cx* nuddepeniman TeHriaMmara

Kyiicak, 3Cx® —x-3Cx* =0 aitHusT Xocwi Oynanu. Jlemak, y=Cx® ymymuii euum



9KaH. x=y=1 skawmurugad C=1, spHu y=x° ¢yukuus P(1;1) Hykramax

VTYBYM XyCYCHUMN CUUMIHUP.

13 ¥_ 1!
dx 1+x°

KAHOATJIAaHTUPYBYH XYCYCUH €UMMHUHH TOIIMHT.

, X€R TEHIMaMaHMHI YMyMHW €YMMHUHH, Y(1)=rx WIAPTHH

dy = JlaH y=arctgx +C yMyMHH ednM. X=1 J1a y=rx SKaHJIUTHIaH

1+x°2

3z
m=arctgl+c, IpbHU C:T.

3
Komm Macanacu ednmu y = arctgx + o Tp.

1.4. Ky#mgaru ymymuil euunmiapra moc AuddepeHnnan TeHrIamMalapHHu
TY3HUHT.

1.y=e% 2. y=(x—e)
3. y=Cx° 4. y=sin(x+C)
5. y?+Cx=x° 6. y=C(x—-C)?
7. Cy =sin Cx

1.5. Ky#iunaru nuddepeHiman TeHriiaMaiap e4uiCHH.
1. y' =3x° 2. y' =cosx
3. y' =3e¥ 4.y' =y
5.y' =siny 6.y =e’

1.6. Ko Macanacuybyu e4uMHHNA TOTTHHT.
y' =sinx, y(0) =1

£2.  Virapysumaapu axpajaaauras auddepenuan TeHraamMaiap

y'=f()-9(y)  ém  M(x)-N(y)dx+P(x)-Q(y)dy=0  KypuHHIIIa
é3unaguran  auddepeHnuan TEHIJIaManap y3rapyBuwiapu — axpajaJuraH
muddepeHnran TeHrnaManap aerunaav. byHaall TeHriaManapHu €4l YYyH
WKKajga TOMOHHUM InyHAal wudomanapra Oynum (KymauTHpUIL) KepakkH,
HaTWKaJla TCHIJIaMaHUHT OUp TOMOHUA (pakaT y ra, UKKMHYM TOMOHHAA dakaT
X Ta 00FIUK udoaamap XoCus OYICHH.

v f (x)dx €Kn Mdy:—M dx

g(y) N(y) P(x)
CyHrpa nKkKaga TOMOHHU UHTErpauiad yMyMHU €4uM XOCHJT KHJIMHAIH.
Wkkana TOMOH X,y KaTHamraH udoaanapra 6yaunranaa, 0y udoaanapHu HoJra
alJIaHTUPAJUraH XyCyCUl e4nMIIap NYKOJIUIIN MyMKHH.



y' = f(ax + by +¢) kypunumgara auddepeHian TeHriiaManiap,

z=ax+by+c SHMM y3rapyBud KUPUTUII EpAaMUIa y3rapyBuyuilapu
axpanaauran quddepeHnan TeHraaManapra KeaTHPIIA TN,
2.1. xydx + (x +1)dy =0 TEHIJIaMaHU CYMHT.

(x+1)dy =—xydx KypuHHIIa &3u0 07aM0, WKKaja TOMOHHHU y-(x+1) ra
Oynamu3. byHna TeHrniaMaHu KaHOATIAHTUPYBUM y=0, Xx=-1 edumiap
OOpaurHHU Ea TyTaMu3.

d X o
Tenrmama = =— > dx KypuHumra kenagu. Vkkama TOMOHHU
y X+1
UHTErpauIaiMu3:
d X
[ =" dx
y X+1

Inly|=-x+Injx+1+InC spHU y=C-(x+1)-e* yMyMmHuil eanmaup.

2.2. y'-ctgx+y=2 TEHIIIAMaHHUHT y(%) =0 IWapTHH KaHOATJIAHTHUPYBYHU

CYMMMHU TOIIUHT.

v, ctgx =2—y KypuHuaa €3uo, Zd_y =tgxdx KYpHHHILITa KEJITHPAMMU3.

Mkkana TOMOHHM mHTerpamiad —Inj2—y/=—Injcosx|-InC &ku —2+y=C-cosx

eyumMra 3ra oyiamus.
Jlemak, y=2+C-cosx YMyMUN €UAMIHDP.

T
OHJM OOIITAaHFUY MAPTHU KAHOATIAHTUPYBYHM €UUMHH TOTIAMU3. y(g) =0

naH 0:2+C-cos%, ABbHHU 0:2+C-% , C=—4,

N3nanaérran euyum y =2 —4Cosx OViaau.
2.3. y' =y+2x-3 TeHIIaMaHW Y3rapyBUYHJIApH axXpanaauran auddepeHima
TEHIrJaMara KeJITHPUHT Ba €UHHT.

Z=Yy+2x—3 KYpUHULIJA SHTHU y3rapyBuu KUPUTAMU3.

y=z-2x+3 man y' =z' -2

z' —2=7 KYpUHHUIIIArK TCHIJIaMara 3ra OyJiaMus.

dz
——=dx JaH
Z+2

In|z+2|:x+InC KN z+2=C-e* KeJIud YMuKaIu.

Ocku y3rapyBumiapra Kautuo y=C-e* — 2x +1 SKaHJIUTUHU TOITAMHU3.
2.4. Kyitnparu quddepenunan TeHraiaMagapHi €4UHT.

1L xy'—y=0 2. xy' +y=0
3. W' +x=0 4. y' =y
5. X"y +y=0 6. X+ Xy +y' (y+xy)=0



7. \Jy? +1dx = xydy 8. 2x°yy' +y? =0
9. y' —xy> =2xy 10. y' =e*”

2.5. bepwiran OolUIaHFUY IIAPTHU KAHOATIAHTUPYBUM XYCYCHUW €UUMMIIapHU
TOIUHT.

1. 2y'Vx=y; y(4) =1
| . T _1
2.y =(2y+1ctgx; y(4 =5
3. xy' +y*=0; y(-1) =1
4.y =2/ylx y(e) =1
5. (x* =1y' +2xy* =0; y(0)=1
1

6. xy' +y=y% Y(1)=§

2.6. Slarm y3rapyBUM KHpPUTHO Y3rapyBumjapu axpanaguran auddepeHinan
TEHIJIaMara KeJITHPUHT Ba €UUHT.

1. y' =J4x+2y-1

2.y =cos(y-1)

3. (x+2y)y' =1 y(0)=-1
4. 2x—-y+1y' =1

£3. bup xuncau 1uddepeHual TeHrJaIamagap

M (%, y)dx + N(x, y)dx=0 TEeHIJIamMajaa M (Ax; 2y), N (Ax; Ay)
aNIMalITUpUIUIap OakapraHMMU3/la TEHIVIaMa KYpUHHUILIW Yy3rapmaca, OyHaaid
TEHrjaMa Oup KUHCIIU Aceiiunaau. byHaai TeHriamanap

d . . o

d—y = (p(z) KypHHHUIITa Keaaau Ba Y _u ékn y=Uux SHTH y3rapyBuu

X X X
KUPUTHIL €pAaMuJia y3rapyBUMiapu axkpanaguran nudd@epeHiyan TeHriamMara
KEJITUPUIIAIN.
¢ ax+by+c,
ax+hy+c

] kypuHuigara  auddepeHiman  TeHTJIaManap

KoopuHaTanap OommHM a,Xx+by+c, =0 Ba ax+by+c=0 TYFpu 4HU3HUKIAp

KECHUIIMII HyKTacura mapajien Kyuupuil éEpaamuaa Oup  SKUHCIHMra
KenTupuiaanad. Arap Oy TYFpu UM3MKIAp KecHuIIMaca, aX+by=k(ax+by)



Oaxxapuimnb, z=ax+ by aaMamITUpuiln €paMuia Y3rapyBUWIApU axpaliaura
nuddepeniran TeHriiamara Keaasiu.

bab3u Tenrnmamanapna y=:z" aiMmamTupuin €paamuia OUp SKUHCIUTA
KenTUpuO ommuHagu. ByHUHT yuyyH M conuHu auddepeHnuan TeHriama oup
KUHCITM Oynmanurad Kuiano Tannad onmvHamu. bynmait m conn mMaBxyna Oyiamaca,
Oy ycyn OuiiaH TeHTJIaMaH!u Oup KUHCITUTA KENTUPUO OYImMaian.
3.1. (x+2y)dx — xdy =0 TEHIrJIaMaHU CUUHT.

A#0 Y4yH (AX + 24y)dx — Axdy =0 TEHIJIaMa Oepuiiran

TEHIJJaMaHUHT alHaH V3, JeMak, TEHrjamMa Oup >KUHCIU y=u-X
aNIMaIITUPHUII OaxkapaMus.
y' =u'x+u,  dy=xdu + udx SKAHJIUTHIaH

(X+ 2 -ux)dx — x - (xdu + udx) =0
X [(1+ 2u)dx — (xdu + udx)] =0 ga x=0 xycycuil euum Oymamu. Kasc
WYMHU uX9amMitad
1+ u)dx = xdu
du  (dx
1+u  x
InL+u/=Inx+InC

1+u=C-x rajra 6ynamus.

% =Cx—1 1a” y=x-(Cx—1) yMyMH# €4UM KEeJINO YMKaIH.
3.2. (2x—4y+6)dx+(x+y—3)dy=0 TEHTJIaMaHW OWUp KUHCJIWra KEITHPUHT Ba
CUYHHT.
2Xx—-4y+6=0 Ba X+y—-3=0 TYFpM YU3HUKJIAD KECUIIMII HYKTaCH
P(1;2)mup. demak, X =x-1, Y =y-2 aIMalITUPULLIAP YTKA3aMu3.
[2(X +1) —4(Y +2) +6Jdx + [(X +1+Y +2-3)]dy=0
(2X =4Y)dX + (X +Y)dY =0
XOCHJI OYJIraH TeHrjaama Oup KUHCIHIUP.
(2x—4-u - x)dx + (X +u - x)[udx + xdu]=0
x=0, IbHU X —1=0 XyCycHil eunuM OYJIUIIN MyMKHH.
(2—4u)dx + (1+ u)(udx + xdu) =0

1+u u——%
u-Du-2) X
—I—Z du + —3 du=- %

u-1 u-—2 X

—2In|u—]4+3In|u—2|:—lnx+InC
3Inu—-2/+Inx=2Inu-1+InC
(u-2)°-X=C(u-12>2

Y -2

u= 1 SKAaHJIUTHHHU XucoOra ojcax,
X —_



<

_9 3 B y_—2_ 2
[X_l_z] .<x_1>_c(x_1 1j

(y—2x)’(x—1)= C(y —x—1)? yMyMHii CUUMIHUP.

3.3. x*(y' —x)=y? TeHIJIaMaH! OMp >KMHCIUTA KSITHPHHT.
y=z", y'=mz™'.z' anmamrupum yTKazamus.
X3(mZm_l 7 X) = 22m
by Tenrnama Oup >KMHCIN OYIUIIN YIYH
3+m—1=4=2m TeHIHMKJIap OKapWIUILH, SHbHU M=2 OVJIUIIHN 3apyp.
Yuga  tenrnmama  x%(2-z-z' —x)=z*  kypuHHMIIZard ~ OUp  KHHCIH
nuddepeHIan TeHriaMara aiiaHaim.
3.4. bup )XUHCITY YKaHJIUTHHYU TCKITUPUHT Ba CYHHT.

L yy' =2y-x 2. X2 +y*—2xyy' =0
dy_y X ! _
3 Xy 4% +2xy =y
5. (x—y)dx+ (X+y)dy=0 6. (y>—2xy)dx+x?dy=0
y
7.xy' =y—x-e 8.>Q/'=ycosLn%

3.5. [Mapannen kyunpurn EpaamMuaa OUp >KUHCIUTA KEATUPUHT Ba SUHHT.
1. (2x+ y+Ddx —(4x+2y —3)dy =0
2. (x+4y)y' =2x+3y -5
3. (Y+2)dx=(2x+y —4)dy

2
4y :2( X+ 2 j
X+y-1

y+X y+X
X+3 X+3

5. (y' +1)In

3.6. Sluru y3rapyBun KUpUTHO OUp KUHCIUTA KEITUPUHT Ba CUHHT.

1. 2x°y' =y® + xy 2. 2xdy + (x*y* +1)ydx =0
3. ydx + x(2xy +)dy =0 4. 2y' +x:4\N

2
5.y%=y2—;5 6. 2y +(x* -y +Dxy' =0



E4. bupunyu TapTrdan ynsukiIu auddepeHnua TeHrjiamMmasaap

Hobmanym ¢yHKmMsS Ba YyHHHT XOCWiIajapu OWPHHYM Japakana

KaTHamraH auddepeHIman TeHriIaMaiap Y3uKId JeHUTaIu.
bupuHuM TapTHONIHM YH3UKIM TeHTJIaMa y' + P(x)y = Q(X) KYpHHHIIIA

Oynaau. byHnai TeHrIaMaHu y =u-v adMallTUpUII EpJaMuia y3rapyBuuiapu
axpanaguras auddepeHIran TeHrIaMara KelITHPHII MyMKHH. Y3rapMac COHHH
BapuaInysiamn 1e0 aTaryBYM UKKUHYH YCyJiaa OyHIal TeHTIaMaH!u €YUl YIyH
nactiad y' +P(x)y=0 TeHIJIaMa yMyMUH €4MMH OJIMHAIM, yHIAru y3rapmac C
coan C(X) ¢hyHKIMS OWaH y3rapTUpuiIaan, Oepuiirad TeHriamara Kynniuo Ba
C(x) dbyHKIMS TONUIaIH.

by xycycuit eurm Ba Oup KUHCIIM TEHIJIaMa YMyMUN €4UMU HUFUHIUCH
OepuiraH TeHr1ama e4uMH XUcoOIaHau.

y' +P(X)y=Q(x)-y" (n#1) KYpUHHUIIArd TEHIJIamMa  bepHyuH
TEHIJIaMacH Jieinnaan. by TeHrIaMaHUHT KKaja TOMOHHU y" ra OyJIuHuO

— = 7 aIMAIUTUPHII YTKA3WIICA, YU3UK/IM TEHIIamara ora 0yiamus.

y
y' + P(X)y + Q(X) - y* =R(X) KYpHHHIIIArd TeHrjiamMa PUKKaTH TCHIJIaMacH

nedunanu. byHnmail TeHrJaMaHUHT OMpPOp XYCYCHUH Y,(X) €UYMMH MablyM

OyncaruHa, y=yY,(x)+z anMamrupuml €Epaamuna bepHymiu TeHrmamacura
0

KEJITUPHILI MYMKHH.

41. y' - 2. y =2x° un3ukim quddepeHyan TeHrIaMaHi SYHHT .
X

2 o
y' ——-y=0 TEeHIJIaMaHUHT YMYMHUH €UYUMH Y = Cx2.
X

y =C(x)-x* 1e¢0 oraMu3 Ba OEpH/IraH TCHIJIamara KysaMu3
C'(x)-x* +2x-C(x) —E-C(x)x2 =2x°
X

coppanamTupud C' (x) = 2x, abHU  C(X)=x° DOKAHIWTHHH TOIAMM3.
Xycycuii eunmM y=x* 0dKaH. bepwiraH TEHIVIAMAHUHT YMyMHH €YUMHU
y=Cx* + x* KypuHHIIIA OYIaTH.

42 v _1y_X g
L. y —_— y =— epHynHI/I TCHI'JIAaMACHUHU CUUHT .
X y

3

1
N=-2 DKaHJUTUJAH Z= =y’ aJIMAIITUPHUII yTKazamu3. y =122,

-2-1

Wl

| 1 _g | 1 7% | 1 X
y :§Z -z' DxamMruaan §Z -z —;-z =" xenuO YyUKaIu.

2
73
2

Tomomrnapuu 3z° Ta KynaiTupuo,



3
7' — = 7 =3x YM3UKIN TEHIVIAMAaHU XOCWJ KHIIAMHA3.
X

z' —=2z=0 HUHT yMyMU# eunmu z=C - x°.
X
z=C(x)-x* nebd onamu3 Ba OepUiIraH TCHIJIaMara KysMu3.
3 3 o o .
I _ _ _ 2
C = Z maH C(x)= e Xycycudl eunMm z=-3x° KypUHUILJIA, YMYMUU
eunM 3ca z=C - x* —3x° qup. DcKH y3rapyBuura Kantuo y* =Cx® —3x?

BepHy.]IJIH TCHIJIaMaCH CUNMMH SKaHJIIMT'MHH TOIIAMM3.

4.3. y' —2xy+y*=5-x> PUKKAaTH TEHTJIAMACHHUHI XYCYCHH CUUMH Y, = X + 2
MabJIyM Oyiica, yMyMuil €4MMUHU TOIIMHT.

y=x+2+2,y' =1+z' aamamrupuin oaxxapamu3

1+2' =2X(X+2+2) + (X +2+12)* =5-x°.

Connanamtupud
z' +4z=-z° BepHyJUIH TEHIJIaMacHra 3ra OyiaMus.

1 1 ..

——=t, z=-, 7' =——-t' anmamTupum &épaamuna t' —4t=1 YH3HKIHU
z t t

TEHIJIaMara KejlaMus.
t' —4t=0 TeHrimama euuMu t=C-e**,

| 4C€4X -
t' —4t=1 TEeHrjIaMa €4YuMH »OCa t:T SKAHJIUTUHU TOIIUIII

MYMKHH.

4 o
Moc bepHyiui TeHriIaMaCuHU €YUMU 2 = 2Ce™ 1 KypuHHIIa, PUKkkaTu
e —

. 4 . .
TEHIJIAMACH YMYMUUN €UAMU 3Ca Y =X+ 2+ Zce" 1 KYpuHHUIIa OYnaau.
e —

4.4. Yn3ukiam TeHraaMalapHU €YUHT.

| 3y_ |
1.y i~ =X 2. 2x+1)y =4x+2y
1
' oytgx = —— )dx — xdy =
3.y +y9g o5 x 4. (xy +e*)dx —xdy =0
5. 2X(x? + y)dx =dy 6. X y' +(x+1)y=3x*-e~*

4.5. Wznanaérran ¢yHKOuss Ba OOFJIMKCU3  y3rapyBuUM  «pPOJUIAPUHK»
IMaIITUPUHT, XOCKJI OYJITaH TeHIJIaMaJapHU CYWHT.

1L y=2x+y)-y' 2. (x+ y?)dy = ydx
3. (2-¢” =x)y' =1 4. (sin® y+xctgy)-y' =1

4.6. bepHyM TeHIIaMajJapyuHU €UUHT .

10



1. X2yl —xy:y2 2 yl _Xy:_y3'e—x2
3.y x+y=—xy’ 4. xydy = (y* + x)dx
5. xy' +2y+x°y*-e*=0 6. y'x’siny=xy' -2y.

4.7. Xycycuii eaumu 6epunrad PUKkaT TeHr1aMaaapyuHy €IHHT.

1 X2y +xy +x*y?* =4 y0=§
2.3y 4y’ + =0 Vo=

X X
3. xy' —(2x+)y+y?=—x*> Yy, =X

X

4.y +2ye* —y? =e* +e* y,=¢6

E5. Tyaa nuddepenuual TeHraamaaap

P(x;y)dx+Q(x;y)dy=0 TeHIUIamMa dYaml TOMOHH  OHUpOp F(x;y)
byukiusHuHr Tyna nuddepennnanu 0yica, Oy TeHrama Tyna quddepenuman
TEHIJIaMa JEeUNIIaIu.
xdy — ydx

X2

Macanan, xdy+ydx=0 Ba =0 TeHrjamanap 4yam TOMOHH MOC

paBuiaa F(x;y)=x-y Ba F(Xy) =Y byHKUUSIIapHUHT TYna nuddepermnpanu
X

O0ymn6, ymymuii eaumiapu x-y =C Ba Y_c KYpUHUIIIA OYiaau.
X

P(x;y)dx+Q(x;y)dy =0 TeHrjamMa dYam TOMOHU Tyia auddepeHman

oP 0Q

OyIuIIM y4yH - x mapt Oaxapuiuiuud 3apyp. by mapt Oaxapuica,
X

oy
dF = FXI dx + Fyl dy = Pdx + Qdy: 0 man FXI =P, Fy' =Q Kenub YUKAIH.

F= I P(x; y)dx + ¢(y) necak, (¥3rapMac COH YpHUTa ¢(y) ojamus.)

F :q P(x; y)dx)ly +¢,(y) =Q(x;y) maH ¢(y), 9bHA F(X;y) TONMIAIH.
oQ

Arap % # ™~ Oyiica, 0ab3u xoJapaa myHaan Pdx + £Qdy =0 TeHrJiama

Tyna nuddepenuman TeHrnama Oynaau. by KymalTyBuM MHTErpajljioBUM
KYMaWTyBYM AeUUINO, Kyiuaaru Xojuiapaa OCOH TOMHIIA IN:

1) Py~ = ¢(x) OVica, In,u:I¢(x)dx.
Q
Q! -7,
P

2)

= ¢,(y) 6¥ca, In u=[ 4 (y)dy.
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Hactnabku maparpadmnapaaru  auddepeHman TeHrJIaMalapHUHT Xap
oupn Tyna €xu TYyna guddepeHIan TeHIJIamMara OHUpOp HWHTErpauIOBUU
KyNauTyBUM  €pJaMulia  KEJITUPWIYBYM  TEHIUIamanapaup.  MacanaHs,
y' +a(x)y =b(x) YM3UKIU TEHIJIAMa YUYyH HHTETPAUIOBYH KYTTalTyBYH

,u(X) _ eJ‘a(x)dx

KYpUHHIIAA OYaau.

5.1. ycosxdx+sinxdy =cos2xdx tenrmamanu Tyaa auddepeHimanra
KEeJITUPUO CUWHT.

Tenrnama yan romonunu d(ysin x),
sin 2x

YHT TOMOHMHH d( j JNEUNIIT MyMKHH.

sin 2x

Bynman d(ysinx — )=0.

. . : . c . o
YMymuit eaum ysin X —sin xcos X =C €Kk Y =C0S X + —— KypuHuIga oymaau.
sin x

52. Yax+ (y’+Inx)dy=0. Tyma  auddepeHnnan TeHrIaMa >SKAHIUTHHU
X

TEKIIUPUHT Ba CUUHT.
y 3 1
P:; , Q=y’ +Inx yuyn P/ =Q, =
Jlemak, 6epriiran TeHriama tyna quddepenyan TeHrIaMaup.

F =Y, F, =y’ +Inx.
X

FOoY) = [~ derply) = yinx+(y).

4

F, (xy)=Inx+g¢,(y) =y’ +InXx TeHrTUKIaH (0; (Y)=y®, steHE o(Y) :yT .

4

Hemak, ymymuii equm yln x + yT =C KypuHHIILIa OyIaau.

5.3. (x-siny+y)dx+(x*-cosy+xInx)dy=0 TeHrmama y4yH HHTErpPaIOBYH
KYIIATYBYM TOIIMHT Ba €UMHT.
P/ =xcosy+1; Q) =2xcosy +Inx+1.

P/ -Q. —xcosy-Inx 1

Q x?cosy+xlnx  x

Iny=j(—%)dx=—ln X MaH u(X) =%.

12



Hemak, (siny+ l)dx +(xcosy+Inx)dy=0 TeHrinama Tyna auddepeHian
X

o o 1
Tenrnama Oynaau. XakuKaTaH, XOCHJI OYJIraH TEHIIamMa yayH P =cosy + M Q)

F' =sin y+X; F, =xcosy+Inx.
X

F(x;y) =I(sin y+l)dx= xsiny+ylnx+e(y)
X
F, (X, y) =xcosy+Inx+ g, (y)=xcosy +Inx

Bynnan. ¢, (y)=0, ¢=C.
Jlemak, ymymuii eaum xsiny + yIn x=C, KypuHuiiga O0yiaam.

5.4. Tyna nuddepeHunan TeHraIaMara KeITUpuO €UrHT.

1. x2dy + xydy = dx 2. y2xdy — y*dx = x2dy
3. ydx +(x—y*)dy =0 4. ydx — (x—y*)dy =0
5. x°y* +1+x°yy' =0 6. xdy — ydx = x?dx
2X .
gy =— g 2 =x-V'
Ty =y 8. y(y-e?+)=x-y

5.5. Tyna nuddepeniman TeHriiaMa 3KaHIMTMHA TEKIIUPUHT Ba €UUHT.

[HEN

2
@=L+ Yy =0
X X

2. 3x%e’dx+ (x*-e¥ —Ddy =0
3.e7dx+(@—xe)dy=0

4. 2xcos® ydx _+ (2y — x? sin 2y)dy =0

5. (3x?y —4xy?)dx + (x* — 4x?y +12y°)dy =0
6. (xcos 2y +1)dx — x* sin 2ydy =0

3
7. 3x2(L+In y)dx = (2y —Xv)dy

C2X(@A+A/X® —y)dx —/x* —ydy =0

5.6. MnTerpamioBun KynalTyBYMHHU TOIMHT Ba €UMHT.
1. (xX* —y)dx + xdy =0
2. 2xtgydx + (x> —2sin y)dy =0
3. (€% —y*)dx+ ydy =0
4. (sinx+e”)dx+cos xdy =0

oo
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5. (L+3x* -sin y)dx — xctgydy =0
6. X(Iny + 2nx —1)dy = 2ydx

7. (x> —y)dx + x(y +1)dy =0

8. y* (ydx — 2xdy) = x*(xdy — 2ydx)

£6. Xocmiaara HuCOATaAaH eYMJIMAraH OMPUHYH  TAPTHOJIHU
au¢ppepenuman renraamaaap. Jarpanx sa Kiepo renriiamanapu

Xocmimara HucOaTan eumaMaraH F(x,y,y')=0 TeHINIamMa acocaH
y' :% = p mapameTp KUPUTHUII yCyau OwiaH eunsiaau. TeHrimamanu y= f(x, p)
X

KYpuHHUIIIA €310, MKKaIa TOMOH/IaH TYIUK auddepeHnnan ogamus.

dy = pdx dKaHJIUTHOAH

M (X, p)dx + N(x, p)dp =0 KYpHUHHIIAArd TEHIJIAMaHU XOCUJ Kuiamui. by
TEHIJlaMa €YUMH X=¢(p) Oyica, Oepwiran TeHrjama edumu Y= f(p(p), p)
oynau.

Judbdepennnan Tearnama x = f(y,y') KypHHHIITa Kelica Xam, 1y ycysaa
YyMyMH#l €4MMJaH TalmlKapy Maxcyc edmmiapHu F(xy,p)=0, F (x,y,p)=0
TEHIJIaMaJIapAa p HU UYKOTHO TONMUII MyMKHH.

y=xf(y')+¢@(y') Ttenrmama Jlarpamwk TeHrIamacu AevuanoO, y'=p
aIMAIITUPUIIAAH KyHHAaru

p= 1P+ () + o' (M) D

X ra HUcOaTaH YM3UKJIU TEHIJIAMaHU XOCHJT KUJIaMU3.

y=px+o@(p) TeHrmama Kiepo HomMHM OwiaH wopuTuiand, Jlarpanx
TEHIJIaMaCH XYCYCUW XOnauAup. byHnal TeHrmaMaiap MaxcyCc €4MMIa Xam
Arajup.

6.1. y(y')® +x=1 TeHrnamMaHu €YMHT.

| | x—1
y' ra HucOarad eqamus: y' =-3
y

VarapyBumnapn axpanagurad auddepeHnuan TeHrIaMa XOCHI OYIIu.

YHUHT yMyMUN €4YUMHU
4 4

Y2 +(x—1)3 = % C KypuHHUIIIA OYIaIy.

6.2. (y')’+xy=y’+xy' TeHrnamanm y' ra HucOAaTaH €YMHI, CYHIPa YMYMHii
€YUMMHU TOIHHT.

14



(y')?—xy'+xy—y?*=0 Tenrmama y' ra HucOaraH Ksajapar
TEHIJIaMaIup.

(yl )1,2 = X \/XZ _24(Xy — y2) = X= (X2_ 2%y) JaH

a) y' =x-y (YU3HKITH)

0) y' =y (¥3rapyBumiapu axxpajaagnraH)

by Ttenrmamanap moc paBumga y=C-e ™ +x-1, y=Ce* ymymuii
edrMIiapra 3rajaup.

6.3. Y =(Y')? +2(y")® Tenrnamanu napamerp KuputiG equmr.
y' =p Oenrucu KmputTcak, y=p’+2p° mgaH p=2p-p +6p°-p'
Tomonmapuun p=0 ra Kuckaptupcak 1=2p' +6pp' €ku x' =2+6p. bynga

x' :S—X.I[eMaK, Xx=2p+3p>+C, y=p®+2p°.
p
p=0 OYymran xoiaa y' =0, sbHH y=C JgaH y =0 Maxcyc €4uM OyIasu.
6.4. y=xy' —(y')? Kiepo TeHri1aMacuHu €UYMHT.

y' =p Oecnrmmam KUpuUTHO, p=Xx-p' +p-2pp' ra sramus. YHIaH
p'(x—2p)=0 kemuO uwmkamu. Arap p'=0 Oynca y'=C éku y=Cx+C,,

X—2p=0 jgaH y' =§ éku 4y =x’ + 4c ra sra Oyaammus.

6.5. Tenrnamanapuu 6apya eyuMIApPUHUA TOTTUHT.

1 (y') -y*=0 2.8(y')’ =27y
3. (y' +D° =27(x+y)* 4. y*((y')’ +1) =1
5. (y')?—4y* =0 6. Xx(y')’ =y

6.6. y' ra HucOGaran euynd, CyHTpa yMyMUl €UUMIIAPHHU TOITUHT.
Lxy' (y' +y)=2y° 2. x(y")? —2yy' +x=0
3. x(y")? =y@y' -1 4. (y')?+x=2y
5. (y')*—2xy' =8x* 6. (xy' +3y)* =7x

6.7. Slurm mapamMeTp KUPUTUO EUUHT.

1Lox=(y')’+y!' 2. x((y")? -1 =2y'
3. () - (v =y a. (Y)Y -(y')Y=y
5.5y +(y')=x(x+y') 6. y=2xy' +y-(y')’

15



6.8. Jlarpanx Ba Knepo TeHrnamanapuHu €4UHT.

. 1
Ly=xy'" +y' o
l2
3. 2y="Y 4.y =xy'-y*
y'+2
5. y=xy'—a1l+ y'2 6. y:>q/'+i

2y
1-600 0yiinua mucos1ap

l. bup  xuHcnmu  €ku yHra  KeaTUpwiIyBuM  auddepeHunan
TEHIJIaMaJlapHUHT YMYMUH €4UMJIIAPUHU TOITUHT.

1. (x* -y®)y'=2xy 2. xy'= yln%

y
3. )Q/'+xe; -y=0 4, xy'—y:\/x2 +y2
5. xy'+y:1/x2 +y2 6. Xy'+y =X
7. y—xy'=2(X+vyy') 8. xy'(lny—In) =y
9. y'Vx = Jy—x++x 10. X°y'=y(X +Y)
11. (x+y) - y'= Xy 12. xyy':xz—y2

13. (2x—-y)y'=y—x-1 14. 2y'+x=4\/§
15. (X—y+1y'=y—x+3

II. bupuHuM TapTUOIM, YUZUKIU €KW YU3UKJINTA KEITUPUIYBYN U depeHiman
TEHIJIAMAJIAPHUHT YMYMUH €YUMUHU TOTIUHT.

L y+y =xy°
2. yy+yctgx = cos X
(2x+Dy'+y = X
y
4. x? oy'—2xy+y3 =0

w

5. Xy'+y= 1
y
6. Xy'+y = (X +1)y2

: (1—x2)y'—xy = 2x°?

\l
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8. 3y2y'+y3 =x-1

9. (1+x2)y'—2xy:(1+x2)2

10. y'+y—y2 :1—x—x2, Yo =X+1
11. y'+xyy2 =-2X—-3,Yg=X+2
12. y'+4xy —4y* =12x-5, y, =x-3
13, y-3x’y +xy* =1-2x°, 'y, =X
14, y'—xy +4y* =5x* -1, y, =—X
15. Xy'=y+y*=x", y,=X

1. Kyiinnaru tyna €ku Tynara kentupuiyBuu qudQepeHinan TeHriaMarapHu
CUMHT.

1. 2xydx + (x2 —y2)dy =0

2. (2—9xy?)xdx + (4y? —6x>)ydy =0
3. e Ydx—(2y+xe Y)dy =0
4

: idx+(y3+ln x)dy =0
y

5. (1+y? sin 2x)dx — 2y cos? xdy =0
3

6. 3x2(1+In y)dx = (2y — =-)dy
y

7. (1—x2)dy—xydx =0

8. 3dy +ydx =0

9. 2x+1)dy+ydx =0

10. cosxdy = (y +1)sin xdx

11. (3+2xy)dx —x2dy =0
12. (Xx+1-y)dx = xdy

13. (2y —x)dy —ydx =0
14. dy + yctgxdx =0

15. xdy —ydx =0

IV. Xocunara Hucbatan eynsiMarad Kyiujaara auddepeHuuan TeHriaMalapHu
CUMHT.
X2
1. y:y'2+y'3 2. y=2y'x+7+y'2
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.y=y'x+ E 4,y = xy'+y'+y'2
X

5. y=xy'—(2+Y') 6. y=xy+y”
7.y=4Jy -xy' 8. y = 2xy'-4y"
9. 2y (y—xy') =1 10. v =3(xy'-y)
11. y= xy'2—2y'3 12. 2xy'-y=Iny'
13. xy'-y=Iny' 14. xy'(y'+2) =y

15. y'2+4xy'—y2 — 2x2y =x% —4x?
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I 1-6006. FOxopu TapTuéau nuddepeHuunal TeHrJiaMa Ba cucTeMasaap

El. TapTudu nacasaurad wKopu TapTudIn TuddepeHiua
TeHIJIaMaJiap

y™ = f(x) kypunuIgary qupepeHyan TeHrIaMaHuHT KeTMa-KeT N-

MapTa MHTEerpauiaml €pamuja YMyMHA €4MMH Tonwiaav. Xap Oup
UMHTETpajjaiga OuTTagad y3rapmMac Kymniaaad, HaTHKaaa, YMyMUil eauMa N
Ta y3rapmMac KaTHAIlaau.

k k+1
F(X y( : y( +) ,y(n)) =0 KYpUHHIIATH, HOMAabJIYM
GYHKIUSHUAT — V3H KaTHamMaﬁzmraH muddepeHan  TEHIJIamManap

k
y()

= Z guru y3rapyBud KUPUTHII EpaMu/Ia TapTHOH rmacasiiu.

|
Opkun  yarapysun x karmammaran  F(Y,Y .Y ,----,y(”)) =0

Kypunuingara  guddepeHan  TeHramaiap y' = p(y), y” — pp'

aIMaIITUpUIILIAp Ep/laMuJia TApTHOU Macasiu.
Arap TeHrinama GyHKIMS Ba YHUHT XOCHIaJlapura HucOaTaH OUp KUHCIH

osnca (Y, Y'Y vt V™) nap (K, Ky', ky" .o, KY™) sap Guman
aJMaIITUpradaa TeHIjlaMa y3rapmaca), y' =Yz suru ¥Y3rapyBYd KHPUTHIII
Epramua TapTHOM Macaluily MyMKHH.

Arap TeHriIama ToMoHIapu Tyia auddepenmnuamiap 6yica, MHTerpasianml
épaamua TapTHOU macasiiu.

1.1, y" =£3 TEHIJIaMaHUHT X =1 1a y=2, y' =1, y" =1 maprtiapra
X

OYICYHYBUM €UUMUHU TOTIUHT.

Kerma-keT unTerpamiad KyiuaarujiapHu TOaMH3
2
1l

y =—%+C, y'=§+Clx+Cl y=3|nx+CX?+C1x+C2
X ,

x=1 Jla y3rapmaciapHy TOIMII YU4yH KyHUIaru cucreMmara ara
oynamu3

1=-3+C
1=3+C+C,

2:%+C:1+C2

Bynpan sca C=4, C, =6, C, =6. Xycycuii eunm y =3Inx+2x* —6x+6
KYpUHUIIM/A DKaH.
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2 I 12
1.2. X" Y =Y TeHrjnamMaHH €YUHT.

! I | 2 2
Y =4, Y =12 anmamwrupum épaamuaa X 7' =12

y3rapyBunigapu axpaiaaurad nuddepeHIan TeHriamMara sra 0yiamMu3. Y HUHT

o o o 1 1 1 1
€YUMH KyWnaaru Kypuaumnaa oynamam z =0, —=—-C, span —=—-—-C.,
z X y' X

Bynpan y' = % Cy # C*x+In[Ll—Cx| = C, yMyMHii CYMMHHU TOIIAMH3.
—Cx
Arap z=0 0Oynaca, y' =0, y=C.

2
1.3. 2yy“ -1= yI TEHTJIaMaHH CUUHT.

2pdp _ dy Ba

y' =p, y" = pp' ammamrmupumnapnan 2ypp' —1= p®, i1l y

In‘ p’ +ﬂ =Iny+InC. Byngan p°+1=C-y, éku y' =+,/Cy—-1.
bynnan, 4(Cy-1) =C?*(x+C,) YMyMHH CYUUMUHHU OJIAMH3.

2
1.4. y' . y'” = 2y” TEHIJIaMa TOMOHJIAPUHU TYJia XOCWIAJIAp KYPUHUIINAA
KEeJITUPUO €UUHT.
I Il yIII yu
Tomonnmapru Y Y  ra 6ymmo6, W= ZT ¢ku (Iny")' =(2Iny")' nman

2 1

I |
y' =C-Y' raora6ynamus. By Tenrnamany xam y—l =Cy' ékun

(Iny")' =(C-y)"' kypunumga é3um MyMkuH. JJemak, Iny' = Cy + LnC, éku
Yp y 1

y' =Ce” napnan —%ecy =Cx+C, €ku y = —éln|CC2 —CC,X| kenub YMKaIu.

1.5. bup xuncnunuruaad porgananu® TapkuOWHU MACAUTUPUHT Ba €UMHT.
nyu _ Xy|2 _ yy!

y' =y-z;y"' =y -z+y-z' = yz* + yz' anmamrrupuiLiap yTkazaMus:
xy(yz®+yz')—xy*-z* =y-yz. y?=#0 1eb TOMOHJIAQPHU KHUCKApTUPCAK,
xz® +xz' —xz® =z ékm xz' =z TeHraama xocui Oyiaanu. bynnan z = Cx éku

1
—ex?

y' =C-yx. By Tenrnama eanmu oca Y =C, €2  kypunumma 6ynanm.

20



1.6. TenriamanapHu €4UHT.

1. y" =4cos 2x 2.y" = 12
COS™ X
3.y||: 12 4.X3'y"+X2‘yI:1
1+X
5" +y" =0 6. y" +y'tgx =sin 2x
7.y" +2y-y" =0 8.y"xInx=Yy'
9.y” _y3:1 10.2W” :y|2
1. 2yy" =1+y" 12. y"tgx = y' +1
13, qu _yl _ ¥y
1.7. Tenrnama TOMOHJIApUHM TYJa XOCHJIara KeITUPUO CUUHT.
1 yym Jr3y|yu 0 5 yyu :yl(yl +)
3. W”+y|221 4, y" =xy' +y+1
5. Xyll+yl :2yyl 6 Xyll_yI:XZ.yyl

1.8. bup xucHmunuruaad GoigananuO® e4UHT:
Loyy" =y 15y x 2 (DY —wy") =xyy!
3oy +xy =2y 4y = (y-xy')’
5. x°yy" +y" =0 6. xy" =y'(y+y')
7.x°(y" —2)y") =y

£2.  Virapmac ko3(ppUIHEHTIH, YH3HKIH, GHP KAHCIH
augpepeHIHAT TEHIIaMAaJIap

kx
y" +ay"P+.....+a,y=0 (1) renrnamama Y =€ amMamrupum

épmamuaa K" +a k"t +....... +a, =0 (2) xapakTepuCTHK TEHIJIaMara 3ra

oynamus.
1) Arap (2) Tenrnama y3apo TeHrmac Ky, Ko, ...Ky- Xakukuii wiausnapra
. kX k,x K, Xx .
ora6yaca, € , €7, ... €7 pymukumanap (1) muHr xycycwuii,

_ ~ aki K,X kX
yO - Cle U Cze Tt Cne " sca YyMyMUN eduM Oyiaau.
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2) Arap (2) rearnama k, =k, =...=k_, k_, ...k -XaKUKU{ WIgU3Iapra ara
o¥yica, skHU Ki-M kappanu wiau3 0yiica, y Xoiaa qactiaadku M Ta WiAn3Tra Moc

. ki X k;x m-1 Ak .
XyCyCUM euyumiap er, xe, .X e, yJiapra MOC YMYMHUH €4UM 3ca

kyx

2 n-1
Yo = (Cl +C,X+CX +....+C X )e KYpuHMIIIA OYIam.
3) Xap O6up Ky1IMa KOMIUIEKC o + fi Wiau3japra
(Cl COS ,BX +C, Sin ,Bx)eax eunm, arap Oy wiu3iap M-kappaiu

6yncanap, Yo = [(c1 +C,X+...+C X")cos AX+(C, +C X +....+C X" )sin ,Bx]e“x
UM MOC KE€JIaJH.

2.1. y" —4y' +3y =0 TEHIIAMaHUHT YMyMHH €YUMUHH TOITHHT.
XapakTepucTuk TeHraama k* —4k +3=0 6ymmo, k, =1, k, =3 nup. [emax,

Yo =Ce" + c,e™ YMYMUI €UHM.

2.2. y" —3y" +3y' —y =0 TeHrIaMaHWHT YMyMHUI CUNMUHN TOIIHHT.
k®-3k?+3k—-1=0 Tenrnama (k-1)°=0 Tra SKBUBAJICHT TeHIJIamaaup. Jlemak,

2
k. =1Ba Yo = (c, +C,X+C,x7)e”,

2.3. y" —2y' +5=0TeHITaAMaHUHT YMyMHI €YMMUHU TOTIHHT.
k? -2k +5=0 XapaKTepUCTHK TeHINama Kk ,=1+2i uagusnapra sra. YMyMui

eqnm 3ca (C, COS2X+C, Sin X)e* kypunumna 6ymanu.

2.4. y" +8y" +16 = 0 TeHIVIAMaHWHT YMYMHUH CUNMHUHH TOITHHT.
XapakrepucTuk TeHriama k* +8k? +16 = (k* +4)? = 0 xypunumga 6ymo, k,, = 2i,

ks, =—2i unausnapra sra. YMyMHH €4UM

Yo = (€, +¢,X)c0s 2+ (¢, +¢,X)siN 2X ™ «ypummmna 6§1a7m.

2.5. bepwiran auddepeniman TeHrIaMa XapakTeprucTUK TeHIJIaMacu
k=2, k,=3; Ky, =4;Kg s =—1%50; K, 4,0 =2% 71 wmmpusnapra sra. YMmymwuii

€YUM KYPUHHUILWHU E3UHT.
Wnpuznap Oapua Xycycwil XOJUIapHU ¥3 HM4ura ojaau. YMyMuUM e4uMm 3ca

Y, =C.e”* +c,e¥ +(c, +¢,x)e* +(c, cos5x +c, sin5x)e ™ +

+[(c, + ¢ x) cos 7x + (¢, + ¢ pX)sin 7xe*
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2.6. TenrnamanapHUHT YMYMUNA €YUMIIAPUHUA TOITUHT.

1Ly" -4y'=0 2.y" ~4y' +4y=0
3.y" —4y' +13y=0 4.y" -4y' =0

5.y" +4y =0 6.y" +4y' =0

7.y" +3y' —4y=0 8.y" +2ay' +a’y=0
9.y" —5y" +8y' —4y=0 10.y™ -3y" +4y=0
11. y" +3ay" +3a%y' +a’y=0 12.y" +4y=0
13.4y" —3y" —y=0 14.y" ~3y" ~4y=0

15. y" +8y" +16y=0

£3. Virapmac Kod(pUIHeHT/IH, YH3HKIH, GUP KUHCIH 6IMaran
augpepeHIHAT TEHIIaMAaJIap

y® +ray" P+ +ay=1(x) (1)Ba y"+ay"?+.+ay=0 (2) TeHrIamMarapHu
Kapanmus.
Arap y, (1) Tenrnama xycycuil euumu, y, 3ca (2) TeHrjiama yMyMUd €4UMU
oyna, (1) TeHrIaMaHUHT YMYMUM €UUMH Y = Y, + Y, KYpUHHUIIIA OYIaau.
(1) TeHrJIaAMaHUHT XyCYCUH e4UMH MKKH XWI YCYJ11a TOMUIUIITA MYMKHUH:

|. AunkMac ko3 puIeHT MeToau.
(1) TeHrnamMaHUHT XyCycuid edyMMH, Oy MeToxa &paamMuaa Kyduaard xosuiapaa
TOTIWIIA]IN:
1) f(x) =P, (x)e™ —Kkynxazn
2) f(x)=e™(acosnx +bsinnx)
3) OyHKIUSA KOPUAATWIIAPHUHT WHFUHIIUCH €KW KYTTATMACH.

by xommapga y, Xycycuil eduM XaMm HOMAabJIyM KOd(PUIUeHTan f(x)
GyHKIHS KYpUHUTITHAA U3IaHAIH.

Arap 1) xonaa k=m, 2) xonma k =m=ni XxapakT€pUCTUK TEHIIAMaHUHT
r-kappanu wiau3iaapu Oyica, u3NaHaéTraH HOMabiIyM KodhduimeHTIn

k
byuxums X (X)) xypunmmmna 6ynamu.
Kyn xommapna f(x) TapkuOuja cCMHYC Ba KOCUHYC KaTHAIITaHIA
1 . : ) 1 :
OWIEpHUHT cos,b’x:E(e'ﬁx +e ), Slnﬁx:;(e'ﬁx —e ")
|
dbopmynanap épraMmuna OKOpUIArd Xouiapra KeATUPUIaan.
I1. JlarpanHUHT y3rapMacHu Bapualusijaml yCcyJiu.
Arap Yy, =¢CYy, +C,Y, +...+C,Y, Oup kuHciu (2) TEHIJIaMaHUHT YMyMUH
€YUMU oyca, (1)-TenrmamanuHr yMyMUH €4UMU
Yo =C,(X)Y, +C,(X)Y, +....+C,(X)y, kypuruaa usnanaau. Homabsaym C, (x)
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byHKIUsATIA

CHUCTCMaJdaH TOITUJIadH.

3.1. y'"'-3y"+3y'—y = e* + X TeHrmamanu aHHKMac K03)OUIHEHTIAP METOIH
OWJIaH EUUHT.
Bup >KMHCIN TEHITIAMAaHWHT XapaKTepPUCTHK TEHIIaMacH migusnapu Ky, 3 =1

SKaHIUTUIAaH Y, = (C, +C,X+C,X*)e*.

a) Y

KYpHHHUIIA U3IaHANY.

y; = A[Bx%e* +x3e*] = A(BX? + x3)eX.

y; = A[6X +3x% +3x? +x31eX = A6X + 6x2 + x°]eX.

y; = A[6+12X +3x2 + 6X + 6x% + x>]eX = A[6 +18x +9x? + x>]e*.
Tonunrannapuu ypHura Kynno

A6 +18X +9x* + x* —18x —18x* —3x> +9x* +3x> —=3x* —x’Je* =e* wmm xocun

3
kunamus. A6 — 3X2] =1 gan A = % Ba Y = % .e* 6ymamn.

—3y"'+3y'-y =e*  TemrnamammHr Xycycmii eunm Y = Ax3eX

b) y'"'-3y''+3y'-y = X TeHrnamaHuHr xycycuii eunmu Yo = AX+ B tapsuna
W3JIaHAJIH. y'2 =A y; =0. bynnan 3A—-AX-B=x, SBHU
A=-1B=-3 6a y,=—x-3.

3
X
o 2 o o
VMymuii eanm 3ca Y = (C; +C,X+CX")e” + o e* —X—3 xypunuIIIa 6yIamm.

e3x
3.2, y'-3y+2y=—-——

% TEHIJIAMAHU y3rapMacHU Bapuanusiam €pramuaa
1+e

CUHHT .

k2 — 3K + 2 = O renrnamanunr ednmmapu Ky = 1 ko = 2 skannuruman
pu Kq 2

2

TeHrmama Xycycuii eanmapu € Ba €% mup. Bynnan yg = C;e* +C 262X

Ba
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Cy+Cpe?* =0

. . 5 e3x
Cie* +2Ce”* = 5
1+e%
cucreMara sra 6ymamus. Cq; = —C,e* Hu MKKHHUH TeHrIaMara KyinG
1.3 3X 1 e X
Cre = , apHn C3 = 5y [aora Oynamus. Bynnan
1+e“* 1+e“*
C, =arctge”.
2X
e”” +1-1 1 [ 2x
le_'=——2llaH C%=—1+ 5 Ba C =-In 1+e?*,
1+e" 1+e*

Tlemax, ymymuit eanm Y = C1e* + Coe?* —Inv1+e2X -eX +eXarctgeX.

3.3. TenrnamanapHu CUHUHT.
1. yl |_2yl+y — e2X
y'—4y =8x°
y''+3y'+2y = sin 2X + 2C¢0Ss 2X
y'+y = X + 2e*
yl I+3yl — 9X
y''+4y'+5y = 5x% —32X +5
y'-3y+2y =e”

X

y'-2y =Xx-e"

© © N o asr WD

y'-2y'= X% — X

10. y"'+5y'+6y = e X + 72X
11 y'"'+y"'=6x+e~*
12. y'V —81y = 27~
13. y'"'+8y = e 2%
14, yIV —3y"'+4y = 3sin x

15. y'"'=3y"'+3y'—y = e”*.

3.4. Y3rapmacHu Bapuanusuiai €pamMuia €IuHT:

1. y'+4y =

sin 2x
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2X

2. y'-4y'-5y = £
COS X
3. y'-2y+y =x"2.¢e*
4. y'+y = tgx
5. ¥'+y'=
1+e*
e—2x
6. y'+4y'+4 = —3
X
7. V' +ay'+dy = e %X . In x
. 1
8. y'+y= 3
Cos” X
eX
9. V'2y'+y = ——
4—x2
10. y'+4y = >
sin © x

§4. Vsrapmac ko3ppuuHeHTIN, YN3HKIN AuddepeHman TeHraamaap
cucreMajapu

HoMabnymnapau keTMa-KeT HYKOTHII €pJaMujia Mypakkad OyiMaran
CHUCTEMaJIapHH €YU MYMKHH.

X =2X+ ° °
4.1. y CHUCTEMaHH CYMHT, OyHIa X = d_X’ y = d—y
° dt dt
y =3X+4y

Bupunun TeHrnmamamaH Y = X—2X 9SKaHIWTHAaH, YHH WKKAHYH TEHIrJIamara

[e]e] [e] [e] [e]e] [e]

kYo X—2X = 3X + 4(X—2X) éku X—6X+5X = 0 renrnamara sra 6ynamus.

Xapakrepuctuk  Tenrnama  wmsiapu Ky =1 Ko =5 skannmuruman

X=ce' +c,e”. x=ce' +5c,e” OynraHIuTU yUyH
y =ce' +5¢c,e* —2ce' —2c,e™ =—ce' +3c,e™ kenu6 unkany.
X =c,e' +c,e”

Hemax, t 5t
y=—Ce +3c,e”.
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X=X—-Yy+8t

4.2. Oup >kMHCIN OYIMarad CUCTEMaHH! €YUHT.
y=5x-y
WKkknHUM TeHrnamagaH X = % + %, X = % +% JapHH TONUO OWpPHUHYU
TEHIJIaMara KysMus.
y J y+X—y+8t
5 5 5 5

oo

y+ 4y = 40t tenrnama xocui 6ymam.
k?+4=0 nau Kyp =+2i, spum Yo =C,COS2t+C,SiN2t. Xycycuii eunm

y1 = At + B xypunnina usnanagu. 4At+ 4B =40t nan A=10, B=0.
Jlemaxk,
y =, C0S 2t +C, sin 2t +10t,

X = %(—ch sin 2t + 2c, cos 2t +10 + ¢, cos 2t + ¢, sin 2t +10t).

4.3. Jluddepeniman TeHrIaManap CUCTEMACHHN SYHMHT.

X=X-— X+X-8y=0
1. < y 2. 1 y
y =y -—-4x y-X-y=0
X=X+2-Y
X=X+Y o
3.5 4.3y =X+Yy—-2
=3y - 2X °
==y Z=2X-Yy

X=X-2y-12
5. y=y—X+z

Z=X—-1Z

27



4.4, Tuddepeniyan TeHriamagap CACTEMaCHHU €UUHT .

o [¢]

X =y +2e X =y—5cost
1. 4 y 2.4 4
y:x+t2 y=2X+Yy
x:3x+2y+4e5t x:2x—4y+4e_2t
3. < 4.
y=X+2y Yy =2x-2y
;(:4x+ —e?t ;(:2 -X+1
5. % y 6. < y
y=y-2X ly =3y —2X

| 1-000 Oyiinua MmucoslIap

|. Kyitugaru nuddepennman TeHrinamManiapHd TapTUOMHU TACaWTUPUHT Ba
CUMHT.

1. 2X'y"'= y'2—2 2. y'2+4yy": 0

3. y'+3= y'2 4. y''= 4y"2

5. y'"'=2(y"-5)ctgx 6. Y +xy"'= 6y’

7.y +y? =T7e7Y 8. y'2=y'?+8

9. y"—xy"'+y"'2:0 10. y4—y3-y”:10
11. y"(2y'+x) =11 12. (1—x2)y"+xy':12
13. (y'+13y)y''= y'2 14. y"'-y'2 = 4y"3

15. xy''= y'+x(y'2+x2)

I1. Bup >xuncaum 6Yamaran nuddepenHiman TeHriaManiapHi €UHHT.

1. y"'+4y'-12y = 8sin 2x 2. y'-6y'+9y = X% —X+3

3. y'+y'=e~2% 4. y"—2y'+5y = xe X

5. y"'+5y'+6Yy = C0S 2X 6. y'-5y'+6y = (12X — 7)e ¥
7.y'-4y'+13y = 26x+5 8. y'-2y'+y =16e*

9. y'—4y'=6x° +1 10. y"'+6y'+9y =10 -~
11. y'+y'=e* +x 12. y'-3y = x% +5
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13. y'+y'+y =e* 14. y''+2y'+4y = e2X

15. y''—4y = %X,

1. Juddepennpan TeHraaManap CHCTeMacHHN €YUHT.
X=4X+6 X = —-5X -4
1. < y 2. y
ly =4x+2y y =—2x -3y
X =3X+ X=06X+3
3. % y 4. ! y
y=8x+Yy y =-8x -5y
X=-X+5 X=3X—-2
5. < y 6. y
Ly =x+3y y = 2X + 5y
X=-4x—-6 X =5X—-8
7.3 y 8. < y
y =—4Xx -2y ly =-3x-3y
X=-X-5 X=—-I/X+5
9. ¢ y 10. < y
y=-7x-3y ly =4x -8y
X =2X— X=2Xx-4

11. < y 12. y
ly = x + 2¢! 'y = x -3y +3e
X=X+2 X =2X—

13. y 14. 1 y
y=Xx-5sint y=Yy—-2x+18t
x:5x—3y+263t

15. <
y=x+y+5e_t
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MycTakui equin y49yH MUCOJLIAP

Huddepennnan TeHrIaMaJapHUHT YMYMH HHTETpaJljlapy TOMWJICHH.

1. 4xdx — 3ydy = 3x?ydy — 2xy *dx

2 XA/l4+ Yy® +yy'vJ1+x* =0
3. \J4+ y2dx — ydy = x°ydy
4. A3+ y2dx — ydy = x2ydy

5. yodx —6ydy = 2x*ydy + 3y°dx
6. xmdx+ ymdyzo
7. (7 +5)dy + y/¥dx =0
1-x °
1-y?
9. 6Xdx —6Yydy = 3x°ydy — 2xy“dx
10. y(4 + e")dy —e*dx=0

11. Xo/5+ y2dX+ yV4+x°dy =0
2 NA+X2Y +xy° +x=0

13. 2xdx — 2ydy = x?ydy — 2xy“dx
14, (€ +8)dy — y/*dx =0

15. X\/W+ y’yﬂ =0

16. dox+ ymdy =0

17. 6xdXx — ydy = yx°dy —3x°y?dx
18. YIny+xy'=0

0. (1+€7) Y =ye’

+1=0

. YY
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20. V1= X?y' +xy? + x=0

1. (3+€X)y-y':fx

22. Y1+ /ny) + xy'=0

23, Xdx — ydy = yx'dy — xy “dx

24. \/3+ y2 +\/1—x2yy'=0

o5 A5+ Y2 dX +4(X°Yy + Y+ y)dy =0
26. L+ 7))y -y'=0"

27. 3(X*y + y)dy + /2 + y?dx =0

2g. BxXdx — ydy = yx“dx — 3xy “dx
99, 2xdXx — ydy = yx°dy — Xy “dx
30. 2x+2xy2 +\/2—X2y':0

31. Y’:y—2+4l+2
X X

. 3y° +2yx°
XV =
32. y 2y2+x2
_X+y
X—=Yy
34, Xy =/X*+y° +y
Y LY
2y'=—+6=+3
35. Y 2 y
, 3y’ +4yx*
XV =
36. XY 2y2+3x2
_ X+2y
_2x—y

33. Y’

37. Y’

, 3y’ +6x%y
2y% +3x°

38. XY
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2

3y':y 1844

39, —
X X
0. Xy =2{/x*+y* +y
, XXy +y°
y'=2 1Y
al. X% —2xy
= 3 +8YX
42. 2y2 +4X2
i X* +2xy — y?
. 3y° +10yx°®
XV =
44. %Y 2y® +5x°
45 ¥ - L =x? y(1) =1
X

46.

47.

48.

49.

50.

ol.

92.

53.

o4,

Y’ — yetgx = 2xsinx y(%) =0

: sin 2x
Y +ycosx:T, y(0)=0

Y’ + ytgx = cos® X | y(%):%
I_Lz 2 . _§
Y 4D X" +2xy( 1)—2
Y X
Y ———=e"(Xx+1 —
o1& X+D) y(0)=1
Y’—X:xsinx,y(z):l
X 2
' y _v2 _
Y'+——=x%°,y1) =1
2X
2
N 2x2 _ 2x2
1+X 1+ X
, 2X-5
Y- y=>5 y(2)=4

X2
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55. Y

56.

57.
58. Y'+

99.
60.

61.

62. 4
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.

73.
74.
75.
76.
77.

Y'+

1+ x>
3_y+£:
X X

Xy

X
2(1-x?) 2

Y y@®=3

vy =1

y-2Y =e*(x+1)?

Y'+

X+1

2xy = xe ¥

sin X

y"+2sinycos®y=0

y"y
y "

°+16=0
=8sin®ycos’ y

yrr :18y3
y" +32sinycos® y=0

yr/y3

+9=0

y” =50sin® ycos y
yy"=4(y* -1

y"y

*+4=0

y3y” — y4 —16

yﬂ — 2y3
Y"+3Y"+2Y =1—x?

Y "
Y "
Y v

—Y" =6x?+3X
—Y' =X +X

_3Yl”+3 ”_YI:

2X
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78.
79.

80.
81.
82.
83.
84.
85.
86.
87.

88.
89.
90.
91.
92.
93.
94,
95,

96.
97.

98.
99.

100.
101.

102.
103.

104.

105.
106.
107.
108.

YIV _Ym — 5(X+ 2)2
YV —2Y"+Y" =2x(1—X)
YV —Y” =5(x+2)°

YV YV =2x+3

Y'Y +Y”=6x%—-1
YV £ 2Y" Y = 4X°
Y"4Y"=5x -1

YV 44Y" A" = x— X
YY" +Y" =12X
Y"+3Y"+2Y" =3x% +2x

Y"-Y'=3x"-2x+1
Y"-Y"=4x* —3X+2

YV -3¥"+3Y"-Y' =x-3
YV 4Y"=x

YV —2Y"+Y" =12x* —6X
Y" —4Y" =32 -384x°

YV —2Y"=3x*+x-4

Y" -Y" = 40 — 24x?
Y"-2Y"=3x*+Xx—4
Y”-13Y"+12Y' =x-1
Y"+3Y"+2Y ' =x* +2x+3
Y"-Y"=6x+5
Y”-BY"+6Y'=(x-1)°

YV +Y"=12x+6

Y” -13Y" +12Y’ =18x* -39
Y" -5Y"+6Y'=6X°+2X+5
y'+2y'=4e*(sin X + cos X)
y"'—4y'+4y = —e** sin 6x
y'+2y'=—2e”(sin X + Cos X)
y'+y =2c0S7X+3sin 7x
y'+2y'+5y = —sin 2X
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109. Y'—4y'+8y =e”(5sin z —3cos X)
110. Y'+2y'=e”*(Sin X + Cos X)

11 Y'—4y'+4y =e** sin 3x

112. V'+6Y'+13y = e>* cos 4x

113. Y''+Y = 200s 3x — 3sin 3x

114. Y''+2y'+5y = -5sin x

115. ¥"'—4y'+8y =e" (4cos x —3sin x)
116. Y'+2y'=10e" (sin X + €OS X)
117. Y"'—4y'+4y = e** sin5x

118. Y''+Yy = 2€0s5x + 3sin 5x

119. Y''+2y'+5y = —17sin 2x

120. V''+6Yy'+13y = e cos X

121. y'—4y'+8y = e (3sin x + 5cos x)
122. V'—4y'+4y = —e** sin 4x

123. V"'+6y'+13y = e >* cos5x

124, Y'+y =2C0S7X —3sin7X

125 Y '+2Y'+by = —C0S X

126. Y '—4y'+8y = e*(2sin X — cos X)
127. Y''+2y = 3e*(sin X + cos X)

128. Y Ay +4y = e** sin 4x

129. V''+6Yy'+13y = e* cos 8x

130. Y''+Y = 2€0s 4X +3sin4x

131. Y'+2Y'+y =e” cos 2X
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