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1-600.
bupunyu TapTudan guddepennuan TeHriamaaap

Hobpmanym ¢ynkmus xocuna &Eku mauddepeHnuan OEIrucu ocTuaa
KaTHaIIraH TeHrIaManap AuddepeHnran TeHriaMaiap Aenniaaad. X0CuIaHuHT
9HT OKOpH TapTHOM nuddepeHnran TeHriaMa TapTUON aednuaau. N-TapTHOIN
muddepeHnran TeHrIamMa

Fxy,y,y" ., y™)=0

TeHTJIaMa OunaH OepUIIUIIN MyMKUH.

By TeHrnamaHu ailHUSITra aWIaHTUPYBUU Y=¢(X) ¢GyHKUUA AuddepeHunan
TEHIJIaMa edyuMH Jedunaau. TapkuOujga N Ta y3rapMac KaTHAIIyBYHU
D(x,y,¢,Cppeennc,) =0 QyHKIMSIIAp oWJacu auddepeHnan  TeHIrIaMaHu
KAHOATIAHTHPCA, YMYMHH €uMM JeHHNamy. Y3rapMacliapHHHT MabiyM OUp
KUMMaTHIa XyCyCMHd eyuMJiap ro3ara Keiaad. Mabiaym mapmiapia €4UMHHU
tonwniu Ko macanacu neuniaau.

£l. bupunyu tTapTudau coana guddepeHunan TeHrJiaMmagap

bupunun  Taptubmum  guddepeHunan  TeHrmamamap  F(x, y,?):o
X

KypuHuIIra sra. by TeHramManu Kym XoJjuiapaa (;I_y ra HucOataH edud
X
dy o
PVl f (X, y) KypUHHIITa KEITUPUIIAIH.
X
% = f(x) kypuHHUIIZArd TeHriaamanu dy= f(x)dx kypuHuijga €E3uo,
X
TOMOHJIAPHHU MHTETpaIacaK y = J' f (X)dX + ¢ yMyMU#l e4uM Keaubd YnuKaIu.
o dy . dx 1
[llynra yxmam —=g(y) TEHIJaMaHUHT YMYMHH €YUMH — = —— JaH
dx dy g(y)
x(y) = Ii +C €K J.d—y =X +C KypuHHUIIA OYIaan.
a(y) a(y)

1.1. Eunmu x* +cy? =2y Oynran quddepeHipan TeHrJIaMaHi Ty3HHT.

MKkKajia TOMOHJAaH XOCHIIA OJIAMHU3:
2x+2c-y-y' =2y
y' - y' - X

X .
bynnan, ¢=-——. bepunran teHriamara Kyiu6 x* +<——-y* =2y HHM XOCHUI
Yy

KUJIaMU3.
Commamamtupub x°y' —xy =yy' TEHrIaMaHH XOCHI KUJIAMHM3.

1.2. y=Cx® dynkuus 3y —xy' =0 nuddepeHipan TeHrIaMa e4iMU SKaHJIUTHHA
texkmupuHr Ba P(1;1) HykTagaHn yTyBYM XyCyCHUid €4MMHUHN TOTIHHT .



y=Cx® (pyukumsman xocuiaa oaud y' =3Cx* nuddepeniman TeHriaMmara
Kyi#icak, 3Cx® —x-3Cx* =0 aifHuAT Xocui Oynaau. Jlemak, y=Cx® yMyMui equm
9KaH. x=y=1 skammrugad C=1, spHu y=x° ¢yHkous P(1;1) Hykraman
VTYBYM XyCYCHUMN CUUMIHUP.

d 1 o
Y_ >, X€R TEHINIAMaHUHT YMYyMHUM €UYUMHHH, Y(1)=rx MApPTHU
dx 1+x
KAHOATJIAHTUPYBYH XyCyCUN €YUMUHH TOIIHHT.
dx .
dy = Tox? JlaH y=arctgx +C yMyMHH €4uM. X=1 na y=x DKaHIUTHUIaH
X

3z
m=arctgl+c, IbHU C:T'

3z
Komm macanacu edumu y = arctgx + " TIp.

1.4, Kyinparu ymymuil edumiiapra moc Jud@epeHnman TeHrIamMalapHu
TY3UHT.

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 =sinCx

1.5. Kyiinnaru nuddepeHnuan TeHriamManap e4uiCHH.
1.y =3x° 2. y' =cosx
3.y =3e¥ 4.y' =y
5.y =siny 6.y =¢e’

1.6. Komu macanacuybyu e4uMUHN TOIIHHT.
y' =sinx, y(0) =1

£2.  Virapyeumaapu axkpaaaauran auddepenuuan TeHramManap

y' = f(x)-a(y) Cku M (x) - N(y)dx + P(x)-Q(y)dy =0 KypUHHLIIA
E3unmaguran  auddepeHman TEHTJIaMajaap Yy3rapyBUWIapd — aXpajlaJIuraH
muddepeHnran TeHrmaManap aenunaaan. byHmall TeHrIaManapHu €4l yYyH
WKKajga TOMOHHU ImyHAail wudomamapra OYmumn (KYymauTHPUIN) KepaKKH,
HAaTIKaJ1a TCHrJIaMaHUHT OMp TOMOHHKA (pakaT y ra, MKKMHYM TOMOHHAA dakaT
X Ta 00FIMK udomamap XOCHI OYJICHH.

Y fxdx &xu Q) - M) o

a(y) N(y) P(x)

CyHrpa nkkajga TOMOHHU UHTErpauiad yMyMH €4uM XOCHJT KHJTMHAH.
Wkkana TOMOH X,y KaTHamrad udoaanapra 0ynuHaranaa, Oy udoaaaapHu HOJTA

AWJIAHTUPAAUTAH XYCYCUN €duMIIap NYKOJIUIIA MyMKHH.



y' = f(ax +by +¢) kypunumgaru auddepennai TeHriiaMaiap,

z=ax+by+c SHMM y3rapyBud KUPUTUII EpAaMUIA y3rapyBuyMIlapu
axpanaauran quddepeHnan TeHraaManapra KeaTHPIIA TN,
2.1. xydx + (x +1)dy =0 TEHIJIaMaHU CYMHT.

(x+1)dy =—xydx KypuHHIIIa €3u0 07aMO, WKKaja TOMOHHHU y-(x+1) ra
Oynamu3. byHna TeHrnaMaHu KaHOATIAHTUPYBUM y=0, X=-1 edumiap
OOpaurHHU Ea TyTaMu3.

d X o
Tenrmama y___x dx kypuHuira kenagu. Mkkama TOMOHHUM
y X+1
WHTErpajlaiMu3:
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 TCHIIIAMaHHUHT y(%) =0 IapTHH KaHOATJIAHTHUPYBYHU

CYMMMHU TOIIUHT.

% -ctgx =2 -y KypuHHIIIA E3U0, Zd_y =tgxdx KYpHHHILITa KEITHPAMMU3.
X

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

eyumMra 3ra oyiamus.
Jlemak, y=2+C-cosXx YMyMUN €UAMIHP.

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

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

N3nanaérran euyum y =2 —4Cosx OViamu.
2.3. y' =y+2x-3 TeHIIaMaHU Y3rapyBUYWJIApH axXpanaauran auddepeHima
TEHIrjaMara KeJITHPUHT Ba €UHHT.

Z=Yy+2x—3 KYpUHULIJA SHTHU y3rapyBuul KUPUTAMU3.

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

z' —2=7 KYpUHHUIIIArK TEHIJIaMara 3ra OyJaMus.

dz
——=dx maH
Z+2

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

Ocku y3rapyBumiapra Kautud y=C-e* — 2x +1 SKaHJIUTUHU TOITaAMH3.
2.4. Kyitnparu quddepenunan TeHraiaMagapHi €4UHT.

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



7.y y? +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
2. y' =(2y +Dctgx; v, =%
3. x°y' +y*=0; y(-1)=1
4. y' =2yInx; y(e) =1
5. (x* =1y' +2xy* =0; y(0) =1

1
6. xy' +y=y% Y(1)=§

2.6. Slarm y3rapyBYM KHPUTHO Yy3rapyBumjapu axpanaguran auddepeHnuan
TEHIJIaMara KeJITUPUHT 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 nuddepeHunal TeHrjaamagap

M (X, y)dx + N(x, y)dx =0 TEeHIJIamMajaa M (1x; 2y), N (Ax; Ay)
aIMaIITUpUIUIap OakapraHMMU3[a TEHIJIaMa KYpUHUIIM y3rapmaca, OyHjai
TEHrjaMa Oup KUHCIIU Aceiiunaau. byHaai TeHriamanap

g—y = gp(l) KYpHUHHUILITA KEeJIaau Ba Y _u ékn y=UX SIHTH y3rapyBuu

X X X
KUPUTHIL €pAaMuJia y3rapyBUMiapu axkpanaguran nud@epeHiuan TeHriamMara
KEJITUPUIIAIN.
g ax+by+c
ax+by+c

j kypuHuigara  auddepeHiman  TeHTJIaManap

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

KECHIIMII HyKTacura mapajien Kyuupuin &EpaaMuaa Oup  KUHCIUTA
KenTupuiaanad. Arap Oy TYFpu UM3MKIAp KecHIIMaca, a X+by=k(ax+by)



Oaxxapuimnb, z=ax+byanMamTupuin €paMuia Y3rapyBUWIApU axxpaliaura
nuddepeniran TeHriiamara Keiasu.

bab3u Tenrnmamanapna y=:z" aiMmamTupuin €paamMuia OUp SKUHCIUTA
KenTUpuO onuHagu. ByHUHT yuyyH m coHuHU auddepeHiuan TeHriama oup
KUHCITM Oynmamurad Kuino Tannad onmvHamu. byHnait m conn maBxyn O6yimaca,
Oy ycyn OuiiaH TeHTJIaMaHHu OWp KUHCITUTA KeATUPHUO OYIManu.
3.1. (x+2y)dx — xdy =0 TEHIrJIaMaHU CYUHT.

A#0 Y4yH (Ax+24y)dx — Axdy =0 TCHIJIaMa Oepuiiran

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

(X+2-ux)dx — x - (xdu + udx) =0
X [(1+ 2u)dx — (xdu + udx)]: 0 nma x=0 xycycuii eunm OVmamam. Kasc

WYMHHA nXx4damiad
1+ u)dx=xdu

du_pdx Inl+u/=Inx+InC
1+u X

1+u=C-x rajsra 0yiamus.

y

2 =Cx-1 man y=x-(Cx—1) yMyMH# €4nM KeJINO YMKaIH.
X

3.2. (2x—4y+6)dx+(x+y—3)dy=0 TEHIrJIaMaHu OWp >XKUHCIWUTAa KEITUPUHT Ba
CUMHT.
2Xx—-4y+6=0 Ba X+y—-3=0 TYFpM YU3HUKJIAD KECUIIMII HYKTacCH
P(1;2)aup. demak, X =x-1, Y =y—2 aJIMalITUPUIILIAP YTKA3aMU3.
[2(X +1) —4(Y +2) +6ldx +[(X +1+Y +2-3)]dy =0
(2X —4Y)dX + (X +Y)dY =0
XOCHJI OYJITaH TeHrjIama Oup KUHCIHUIUD.
(2x—4-u-x)dx + (x + u- x)[udx + xdu]=0
x=0, IbHU X —1=0 Xycycui e4num OYIUIIN MYMKHUH.
(2—4u)dx + (1+ u)(udx + xdu) =0

1+u dx

du

U-1Uu-2) ‘_7

—j—du+ dx

du=—-|—
X

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

Y _y-2

u= v 1 SKaHJIUTHHU XucoOra oicax,
X —

—2 .Y y-2 Y
(x—l j X=D= C(x—l J

<




(y—2x)*(x—1)=C(y —x—1)? yMyMHii e4uMIup.

3.3. x*(y' —x)=y? TeHIJIaMaH! OMp KMHCIIUTA KSITHPHHT.
y=z", y'=mz™'.z' anMamrupum yTKazaMus.
x3(mz"t -z —x)=z""
By Tenrnama 6up KUHCIU OYIMUIIN YIYH
3+m-—1=4=2m TeHIHMKJIap OKapWIUILIN, SHbHU M=2 OVJIHUIIHN 3apyp.
Yuga  tenrmama  x%(2-z-z' —x)=z'  KkypUHMIIZard ~ OUp  KHHCIH

nuddepenpan TeHriamara aiaaHau.
3.4. bup KUHCIIA SKaHJIUTHUHU TEKIIIUPUHT Ba CUMHT.

1. yy' =2y —x 2. x> +y*=2xyy' =0
dy_y_x | _
% XXy 4. %" +2xy =y
5. (x—y)dx+ (x+y)dy=0 6. (y*—2xy)dx+ x’dy=0
y
7.%xy =y—Xx-ex 8,>q1'=ycosLn¥

3.5. IMapannen kyuupui EpaamMuaa Oup >KUHCIUTA KEITUPUHT Ba CUHUHT.
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 ]
X+y-1

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

5. (y' +DIn

3.6. Sluru y3rapyBun KUPUTHO OUp KUHCIUTA KEATUPUHT Ba CUHHT.

1 2xy' =y’ +xy 2. 2xdy + (x*y* +1)ydx =0
3. ydx + x(2xy +D)dy =0 4.2y +x=4y

2
5. y1=y2—x—2 6. 2y +(x*-y+Dxy' =0

E4. Bupunuu TapTH6IM YH3UKIN JUudPepeHInAT TEHTIaMaiap



Hobmanym ¢yHKus Ba YyHHHT XOocwiajgapu OUPUHYM Japaxasna

KaTHamrad auddepeHiman TeHriaManap YM3uKId JeHuIaiu.
buprHYM TapTHOIM YM3HMKIM TeHrIama y' + P(X)y = Q(X) KYypHUHHUIIAA

Oynaau. byHail TeHrIaMaHu y =u-v alMallTHpUII €pJaMujia y3rapyBuniIapu
axxpananuras auddepeHIran TeHrIaMara KelITHPHII MyMKHH. Y3rapMac COHHH
BapHalusian 1ed atalTyBYd HKKUHYH yCyaa OyHaal TeHTJIaMaHu €YUl yuyH
nactinad y' +P(x)y=0 TeHIJIaMa yMyMU €4rMHU OJIMHAAM, yHIaru y3rapmac C
conu C(x) dbyHKIMs OMIaH y3rapTUpHIIaId, OEpuiIrad TeHrjlaMara Kynmimo Ba
C(x) QyHKIMS TOHIIATH.

By xycycuii eurm Ba OHMp KUHCIIHM TEHIJIaMa YMyMUN €4MMU HUFUHIACH
OepuiraH TeHr1ama €4uMH XUcoOIaHaIu.

y' +P(X)y=Q(x)-y" (n#1)  KypuHMIIZAard TeHriaama  bepHymm
TEHIJIaMacH Jielnnaan. by TeHrIaMaHUHT MKKaja TOMOHHU y" ra 0yJIuHuO

T =7 AJIMaIllITUPUII SJ’TKaSI/IJICEl, YN3UKJIN TCHIJIaMara ora 6§’HaMH3.

y
y' + P(X)y + Q(X) - y* =R(X) KYpUHHIIIArd TCHIIaMa PUKKaTH TeHIIaMacH

nevunanu. byHnmail TeHrIaMaHUHT OMpPOp XYCyCHH y,(X) €UYUMH MabliyM
OyncaruHa, y=yY,(X)+z anMmamTupum &épaamuaa bepHynnu TeHriamacura
KEJITUPUILLI MYMKHH.

41. y' - 2. y = 2x° um3ukiu nuddepeHman TeHriIaMaHu CYUHT.
X

2 o
y' —=.y=0 TEeHINIaMaHUHT YMYMHH €4rMH Yy =Cx>.
X

y =C(x) - x* 1e¢0 olaMu3 Ba OCpujIraH TCHIjamara KysamMus3
C'(x)-x* +2x-C(X) _2, C(x)x? =2x°
X

copmanamTupud C'(x) =2, abHU C(X)=x’ DSKaHJIUTHMHH TOIAMM3.
Xycycuit eunM y=x* 0dkaH. bBepuiraH TeHrJIaMaHUHT yMyMHH €YUMH
y =Cx* + x* KypuHHIITA OYIaIH.

42y ~Ly-X
'l —y= — CPHYJUIN TCHIJIaMAaCUHH CYWHI.
X"y

1

1 o 3

N=-2 DKaHJIUTUJAH Z=———= y® aIMamTUpHIN YTKa3aMu3. y =z3,
y

2 2

C 1o 12, 1 3 X
y' =32 77 OKaHIHTWJH 22 °-7 —~-2% =— Keuo YuKaIu.
Z3
2
Tomonnapuu 3z°% ra Kynautupuo,
z' — =z =3x YM3HKJIM TCHIJIAMAaHHU XOCHJT KHJIAMH3.

X



| 3 >~ 3
Z' ——2=0 HUHT YMYMHH €YUMHU z=C - X".
X
z=C(x)-x* neb onamu3 Ba OepUiIraH TCHIJIamara KysiMu3.

C' =% JaH C(x)=—§. Xycycwii e4uM z =-3x° KYpPHHHIINA, YMyMHN
X X

eanM 3ca z =C - x° —3x? mup. DCKH y3rapyBuura Kautuo y° =Cx* —3x?
BepHy/UTH TEHTIaMacH €YUMH SKaHIUTUHHU TOTTAMHM3.

4.3. y' —2xy+y®=5-x" PUKKATH TCHIIAMACUHHMHI XYCYCHH CUUMH Y, = X + 2
MabJIyM Oyiica, yMyMUull €4MMUHU TOIIMHT.

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

1+2' —2x(Xx+2+2)+ (X +2+2)* =5-x°.

Connanamtupud
z' +4z=-z° BepHyJIH TEHIIaMacura 3ra OyiaMus.

1 1 1 N

——=t, z==, 7' =——-t' anmamTupum épaamuaa t' —4t=1 YM3HKIHU
77 t t

TEHIJIaMara KejJaMus.
t' —4t=0 TeHriama euuMu t=C-e**,

| 4C€4X -
t' —4t=1 TeEeHIrJIaMa €4YuMH HcCa t:T SKAHJIUTUHU TOIIUIII

MYMKHH.

Moc bepHyiun TeHrIaMaCMHU €YUMU Z = 1 1 KypuHHIIa, PUKkkaTu

e4x _

TEHIJIaMacl YMYMHM €4UMH 3ca Y =X+ 2 +

1 KYpuHHUIIa OYnaau.

4.4. Yn3ukau TeHraaMalapHU €YUHT.

3y _ |
1.Y — x =X 2. 2x+1y =4x+2y
| 1 X
X=— — =
3. Y +Vig 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 ¢yHKIUS Ba OOFIMKCU3  y3rapyBud  «pPOJUTAPUHI
QIIMAIITUPUHT, XOCHJI OYJITaH TCHTJIaMaJapHA €YUHT.

1 y=(2x+y’)-y' 2. (x+y*)dy = ydx
3.(2-¢ —x)y' =1 4. (sin® y + xctgy) - y' =1

4.6. bepHysniu TeHTIaMalapyuHU €YUHT .

3 X

1 x°y' —xy =y’ 2.y —xy=-y°-e

10



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 eunmu Oepuirad PUKKaTH TEHTIaMaJlapUHK CUMHT.

1. X2y +xy+x2y* =4 yozé
2. 3y'+y2+%:0 yozl

X X
3. Xy —(2x+)y+y*=—x> Yy, =X
4.y' +2ye* —y*=e* +e* y, =¢€”

E5. Tyuaa nuddepenuual TeHraamaaap

P(x;y)dx+Q(x;y)dy=0  TeHIUlamMa dYam TOMOHH  OHUpOp F(x;y)
byukiusHuHr Tyna nuddepennnanu 0yica, Oy TeHrnama Tyna auddepeHuman
TEHIJIaMa JeUNIIaIu.
xdy — ydx

X2

Macanan, xdy+ydx=0 Ba =0 TeHrjJaMajap 4am TOMOHH MOC

paBumga F(x;y)=x-y Ba F(X; y):i byHKUIUSIIapHUHT TYna nuddepennmanu
X

O0ymu6, ymymuii eaumiapu x-y =C Ba Y_c KYpUHUIIIA Oy naau.
X

P(x;y)dx+Q(x;y)dy =0 TeHrjamMa dYam TOMOHH Tyja auddepeHIman

oP 0Q

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

oy
dF =F/dx+ F dy=Pdx+Qdy=0 gan F, =P, F/ =Q Kkenu0 4uKai.

F= I P(x; y)dx +¢(y) Aecak, (Y3rapmac coH ypHUTA ¢(y) 0JIaMu3.)

F, :([P(x; y)dx)ly +¢,(Y)=Q(x;y) maH ¢(y), 7bHH F(X;y) TONUIIAJH.
oP  0Q

Arap 5 # ™~ Oynca, 6ab3u Xoutapaa myHaan gPdx + 4Qdy =0 TeHrIama
X

Tyna nuddepenuman TteHrnama Oynaau. by KynmaiTyBuM MHTErpajljioBUM
KYMaWTyBYM AeUUINO, Kyiuaaru Xojuiapaa OCOH TOMHIIAIN:

1) i (;QX = ¢(x) Oyica, In,a=j¢(x)dx.

I _p!
2 5= #h(y) Oynca, In 2= [ ¢,(y)dy.

HNactnabku mnaparpaduapaaru  auddepeHnnan TeHTJaMalapHUHT —Xap
oupu TYynma €xu Tynma guddepeHnran TeHriIamara OWpPOP HWHTErPaAIIOBUU

2)
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KyNauTyBUM  €pJaMulia  KEJITUPWIYBYM  TEHIJIamanapaup.  MacanaHs,
y' +a(x)y =b(x) YM3UKJIH TEHIJIaMa YYyH HHTCTPAJIOBYM KYanTyBUH

/u(X) _ eJ.a(x)dx

KYpUHHUIITA OYmaau.

5.1. ycosxdx+sinxdy =cos2xdX tenrmamanu Tyna auddepeHimanra
KEeJITUPUO CUWHT.

Tenrnama gan romonuan d(ysin x),
sin 2x

YHI' TOMOHWHH d( j JNEUNIIT MyMKHH.

sin 2x

Bynman d(ysinx — )=0.

. . . . c . o
YMmymuit eaum ysin X —sin xcos X =C €k Y =C0S X + —— KypuHuIga oyaaau.
sin x

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

TCKIIUPUHT Ba CUUHT.

P=Y, Q=y®+Inx yuyn P, =Qy _1
X X

Jlemak, 6epriiran TeHriaama tyna quddepennyan TeHrIaMaup.

F, :X, F, =y’ +Inx.
X

FOoY) = [~ derp(y) = yinx+o(y).

F, (5 y)=Inx+¢,(y) =y’ +InX TeHITMKIaH go;(y):yS, ABHU (p(y):yT.

4

Hemak, ymymui euum yln x + yT =C KypuHHIIIA OYIaau.

53. (x-siny+y)dx+(x*-cosy+xInx)dy=0 TeHrnamMa yd4yH MHTETPaIOBYH
KYauTyBYM TOIIUHT BA CUUHT.
P/ =xcosy+1; Q) =2xcosy +Inx+1.

P, -Q, —xcosy—Inx 1

Q x?cosy+xInx X

In,u=f(—§)dx=—lnx naH ,u(x)=%.

Hemak, (siny+ X)dx +(xcosy+Inx)dy=0 Tenrnama Tyna auddepeHiuan
X

|
X

y y , 1
TeHraama O0ynaau. XakuKaTaH, XOCull OyIran TeHrIama yayH P =cosy+==Q
X

12



F, :siny+z; F, =xcosy+Inx.
X

F(x;y) :'f(sin y+l)dx: xsiny +ylInx+o(y)
X
F, (X,y)=xcosy+Inx+g)(y)=xcosy+Inx

Bynnan. ¢,(y)=0, ¢p=C.
Hemak, ymymuii eaum xsiny +ylIn x=C, kypunuiga 0ynanu.

5.4. Tyna nuddepenmnuan TeHrIaMmara KeITHpuO SUrHT.

1. x2dy + xydy =dx 2. y*xdy — yidx = x*dy
3. ydx + (x—y®)dy =0 4. ydx —(x—y*)dy =0
5 X°y* +1+x°yy' =0 6. xdy — ydx = x2dx
2X .
' gy = ——2 .o 2 —x.y'
Ty = 8. y(y-e2+h)=x-y

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

[HEN

2
@=L+ Yy =0
X X

2. 3x%eYdx + (x®-e¥ —1)dy =0
3.e7dx+(1—xe’)dy=0

4. 2xcos® ydx _+ (2y — x?sin2y)dy =0

. (Bx%y —4xy?)dx + (x® —4x%y +12y*)dy =0
. (xcos 2y +1)dx — x* sin 2ydy =0

o Ol

\l

3
C3x%(L+In y)dx = (2y—XV)dy

8. 2X(1++/x* — y)dx —/x* —ydy =0

5.6. HTerpamioBun KynaiTyBUMHHU TOIMHL BA €YHHT.
1. (X* —y)dx+xdy =0
2. 2xtgydx + (x> —2sin y)dy =0
3. (€% —y?)dx+ ydy =0
4. (sinx+eY)dx +cosxdy =0
5. (L+3x? -sin y)dx — xctgydy =0
. X(In'y + 2nx —1)dy = 2ydx
. (X* = y)dx + x(y +1)dy =0

~N O
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8. y*(ydx — 2xdy) = x* (xdy — 2ydx)

£6. Xocmwiaara HuCOATaAaH eYWJIMAraH OMPUHYH  TAPTHOJIHU
au¢pepenuman renraamaaap. Jarpanx sa Kiepo renriamanapu

Xocmimara HucOaTan eumaMaraH F(x,y,y')=0 TeHINIaMa acocaH
y' :% = p mapameTp KUPUTHUII yCyau Owiad eunnanu. TeHrinamanu y = f(x, p)
X

KYpuHHUIIIA €310, MKKaIa TOMOH/IaH TYIUK auddepeHunan onamus.

dy = pdx dKaHJIUTHOAH

M (X, p)dx + N(x, p)dp =0 KYpHUHHIIAArd TEHIJIaMaHU XOCWJ Kuiamui. by
TEHIJlaMa €4uMH X=¢(p) Oyica, Oepwiran TeHrjiama edumu Y= f(p(p), p)
oynmasu.

Juddepennnan Tenrnama x= f(y,y') KypHHHINTa Kejca Xam, Iy ycyiaa
YMyMH#l €4MMaH TalmlKapy Maxcyc edmmiapHu F(x,y,p)=0, F (x,y,p)=0
TEHIJIaMalIapAa p HU UYKOTHO TONMUII MyMKHH.

y=xf(y')+¢@(y') Ttenrmama Jlarpamwk TeHrIamacu AevuanoO, y'=p
aIMAIITUPUIIIAH KyHUAaru

p= 1)+ () + o' (] D

X ra HUCOaTaH YM3UKJIU TEHIJIAMaHU XOCHJT KUJIaMU3.

y=px+@(p) TeHrmama Kiepo HoMHM OwiaH wopuTuiand, Jlarpanx
TEHIJJaMaCH XYyCyCHMW XOnuAup. byHIal TeHrimaMaimap MaxcyC €4uMMra Xam
Arajup.

6.1. y(y')® +x=1 TeHrnmamMaHu €YMHI.

| | x—1
y' ra HucOaraH eqamMus: y' =-3
y

VarapyBumaapu axpanagurad nuddepeHnuan TeHrIaMa XOCHI OYIIu.

YHUHT yMyMUN €4YUMHU
4 4

Y3+ (x—1)3% = %C KypHUHHMIIIA OYIaau.

6.2. (y')’+xy=y’+xy' Tenrnamanu y' ra HucOGaTaH eYMHI, CYHIpa YMYMHii
€YMMUHH TOIHHT.

(y')>—xy' +xy—y>=0 Tenrmama y' ra HucOaTaH KBajpar
TEHTIaMaJIup.

+4x% = —y? -
), = XV 24(><y y )ZXi(x2 29)
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a) y' =x—y (YU3HUKIN)

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

by Ttenrmamanap moc paBumga y=C-e* +x-1, y=Ce* ymymuii
eduMIIapra rajup.

6.3. Y =(Y')? +2(y')® renrnamann napamerp KuputiG euunr.
y' =p Oenrucu KuputTcak, y=p’+2p° mgaH p=2p-p' +6p°-p'
Tomonnapuu p=0 ra Kuckapthpcak 1=2p' +6pp' €ku x' =2+6p. bynna
X' :%.I[eMaK, Xx=2p+3p>+C, y=p®+2p°.
p
p=0 65’/J1raH Xolma y' =0, a4pHH y=C Ja" y =0 Maxcyc €4uM 6}”Inaz[1/1.
6.4. y=xy' —(y')? Kiepo TeHri1aMacuHu €4YMHT.

y' =p Oecnrmmam KUpuTHO, p=Xx-p' +p-2pp' ra sramus. YHIaH
p'(x—2p)=0 kenu0® umkamu. Arap p'=0 Oynca y'=C éku y=Cx+C,,

X—2p=0 JmaH y' :g éku 4y =x’ + 4c ra sra Oyaammus.

6.5. Tenrnamanapuu 6apya eYMMIAPHUHHA TOTIHHT.

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

6.6. y' ra HucOGaran eun0O, CYHIpa yMyMUi €UUMIIQpUHN TOTIMHT.
Ly (' +y)=2y’ 2. x(y'")* —2yy' +x=0
3.x(y') =y@y' =D 4 (y') +x=2y
5. (y')" —2xy' =8x 6. (xy' +3y)? =7x

6.7. Sluru napameTp KUPUTUO SUUHT.
1L x=(y')*+y! x((y')* =1 =2y'
3. () -(y') = 4. () -(y') =y’
5.5y+(y') =x(x+y') 6. y=2x¢ +y (y')

N

6.8. Jlarpanx Ba Knepo TeHriiamMalapyuHy €UUHT.

|2 12 _2 I_|_ 1
l.y=xy +y 2. Y=2Xy y,z
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12

3. 2y:X|y— 4. y:xy'_yI2
y'+2
A . 1
5. y=Xxy'-a 1+y2 6.y:xy+2y—'2

1-600 0yiinua mucos1ap

l. bup  xkuHCTM  €KkM  yHTa  KeNTUPWIyBYHM  nuddepeHmman
TEHTJIAMAJTAPHUHT YMYMUN €YAMIIAPHHHA TOTIHHT.

(X2 —y?)y'=2xy 2. xy'=yh <
X
y
. Xy'+xeX —y =0 4. xy'—yzw/x2+y2

3
5. xy'+y:w/x2 +y2 6. Xy'+y =X
7
9

|

LY =XY'=2(X+yy') 8. xy'(lny—In) =y
. y'\/§=1/y—x ++/x 10. x2y':y(x+y)
11 (x+y)*-y'=xy 12. xyy'=x*-y*

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

II. bupuHuM TapTUOIM, YUBUKIN €KW YU3UKJIUTAa KENTUpHIyBUn AuddepeHiman
TEHIJIAMAJIAPHUHT YMYMUH €YUMUHU TOTIUHT.

L y+y =xy°

2. yy'+y2ctgx = cos X
X

y
G -y'—2xy+y3 =0

w

(2x+Dy'+y =

(G2 BN

: 1
XYty ==
y

XY+ = (x+1)y?

: (1—x2)y'—xy = 2x2

: 3y2y'+y3 =x-1

1+ xz)y'—2xy =1+ x2)2

© 00 N O

16



10. y'+y—y2 :l—x—xz, 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

III. Kyiuaaru tyna €k Tyaara KeaTupuiayBdu audpepeHiman TeHriiaMmaiapHu
CYMHI.

1. 2xydx + (x2 —yz)dy =0

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

: 5dx+(y3+ln x)dy =0
y

5. (1+ Y2 sin 2x)dx — 2y cos? xdy =0
3
6. 3x2(1+In y)dx = (2y — 2-)dy
y

7. (1—x2)dy—xydx =0

8. 3dy +ydx =0

9. 2x+1dy +ydx =0

10. cosxdy = (y +1)sin xdx
11. (3+2xy)dx —x2dy =0
12. (X+1-y)dx = xdy

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

15. xdy —ydx =0

IV. Xocwunara nucbatan eyrsiMaran Kyiujaara auddepeHiman TeHTIaMalapHu
CUHHT.
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2

1. y:y'2+y'3 2. y:2y'x+X7+y'2
1 2
. y=yX+-= 4. y=Xy+y+y
X
5.y =xy'—(2+Y") 6. y=xy'+y”
7. y=4Jy -xy' 8. y = 2xy'—4y"
9. 2y (y—xy") =1 10. y* =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* —ax?

| 1-600. FOxkopu TapTuéau nuddepeHunal TeHrIaMa Ba cucreMasaap

El. Taprudm nacasaurad WKopu TapTudau 1uddepeHumnan
TeHIrJIaMaJap
y(”) = f(X) xypunmuinarn muddepenman TeHrIAMAHIHT KETMAa-KET N-

MapTa MHTerpauiam €pamyja YMyMHM €4MMH Tonwiaau. Xap Oup
MHTEerpajuiaiga OuTTajad y3rapMac Kymuiaaau, HaTHKala, YMyMHU edumaa n
Ta y3rapMac KaTHalaiau.

k k+1
F (X, y( ), y( N y(")) =0 KYPUHHUILATH, HOMAabJIyM
GYHKUMSIHUHT  ¥3W  KaTHamMaiauran — auddepeHnuan — TeHriamasiap

(k)
y

= Z gury y3rapyBYd KMPUTHII EpJaMHIa TAPTUOM MACasiIH.

T
Opkun  yarapysun x  karthammaran (Y, Y, Y e y(”)) =0
" _ pp'

o I
kypunmmuarn  auddepenmman  tenrmamamap Y = P(Y), Y
anMaluTupuuuiap €praMmuia TapTUOU rnacasiu.

Arap TeHrnama QyHKIUS Ba YHUHT XOCHJIaJlapura HucOaTaH OUp AKUHCIH

| [ I
657.]103 ( (y1 y ’ y yreney y(n)) Jap (kyl ky ’ ky yrerey ky(n)) Jap 6I/IJ'IaH
aIMAIITHPraHaa TeHIIIaMa y3rapmaca), Y = YZ SHTH y3rapyBud KHPUTHII
EpraMuia TapTHOW Macalriym MyMKHH.
Arap TeHriama ToMoHIapu Tyna quddepennuamiap 6ynca, HHTETpasliail
Epmamua TapTHOM macasiIu.

1.1. y" :% TEHIVIaMaHUHT X =1 ma y=2, y' =1 y" =1 maptiapra
X

OYMCYHYBUM €UUMHUHHU TOTIHHT.
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Kerma-keT nnTerpamiad KyiugaruiapHu TOaMu3
2
1l

y' =3¢, y'zgﬂuclmc1 y:3lnx+CX?+Clx+C2
» |

x=1 J1a y3rapMacjaapHu TOIUII YYyH KyHHIaru cucremara 3ra
oynamu3

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

2:%+C1+C2

Bynpman sca C =4, C, =-6, C, =6. Xycycuii eunm y =3Inx+2x° —6x+6
KYPUHHIINIA SKaH.

2 I 12
1.2. XY =Y TeHrjnamMaHH €YUHT.
| I | . 2 _I 2
Y =2, Y =17 anvamrmupum épaamuma X - Z =1
y3rapyBunIapy axxpaiaagurad qudQepenian TeariaaMara sra oyiaaMus. YHUHD

1 1

o o o 1 1
UMMM KyWuaaru KypuHuia oynamu z # 0, S= C, apHH v = C.

Bynnan y' = % Cy # C*Xx+In[1-Cx| = C, yMyMHuIl €4MMHH TONAMM3.
X

Arap z=0 6ynaca, y' =0, y=C.

2
1.3. 2yy” -1= yI TEHTJIAMaHU €YUHT.

2pd d
y'=p, y" = pp' alIMalITUPUALLIApAaH 2ypp' —1= p?, pf+p1 _oy
In[p?+1 =Iny+InC. Bynnan p?+1=C-y, éku y' =+/Cy—1.

bynnan, 4(Cy-1) =C?*(x+C,) YMyMHIH CUUMUHHU OJIAMH3.

| nm _ 2 12 o o
14,y -y " =2Y TeHrnamMa TOMOHJIAPUHU TYJa XOCUJIaIap KYpUHUIIHAA
KEeJITUPUO €UUHT.

| 1 n 1l
Tomonnapau Y Y  ra 6ymmo, yT = 2y—I éxu (Iny")' =(2Iny")" man
y y

2 1

I |

y = C- Y ' raosra 6ynamus. By TeHT/IaMaHu Xam Yo Cy' éku
y y i
y

(Iny")' =(C-y)' xypurHmaa é3um MmyMkuH. [lemak, Iny' = Cy +LnC, éku

y' =Ce” napnan —%e‘cy =Cx+C, éku y = —éln|CC2 —CC.x| xenub ynkau.

19



1.5. bup >xuncnunurugaan goigananu0® TapKUOMHU TACAUTUPUHT Ba CUUHT .

nyu _Xyl2 _ yy!
y' =y-z;y' =y -z+y-z' =yz®+yz' anmamTHpHUILIap YTKA3aMU3:
xy(yz® +yz')—xy*-z* =y-yz. y*=#0 1e0 TOMOHJIAPHU KHUCKApTUPCAK,
xz° +xz' —xz* =z €ku xz' =z TeHIIama Xocwi1 Oynanu. byamnan z = Cx éku
1CX2
y' =C-yx. by Tenrnama eanmu aca Y =C; - e’ KYpUHUIIIA OYIaIu.

1.6. TenrnamanapHu €YUHT.

1. y" =4cos2x 2.y" = 12
00S° X
3y = 12 4.3y +x%y' =1
1+x
5.y +y" =0 6.y" +y'tgx =sin 2x
7.y" +2y-y" =0 8.y"xInx=y'
9-)’” -y3:1 10'2yy|| :y|2
12 2yy" =1+y" 12 y"tgx=y' +1
13.xy" —y' =¢* - x*
1.7. Tenrnama TOMOHJIAPUHHM TYJIa XOCHJIara KEATUPUO CUUHT.
1. yy||| _|_3y|y|| :0 2 yyll :yl(yl ‘|‘1)
3. W' +y" =1 4, y" =xy' +y+1
5. Xy||+y| :2yy| 6 Xyll_yl :XZ.ny

1.8. bup xucHmmmrugan ¢oigananub eUnHr:

1Lowy" =y +15y2 x 2. 0 HD(Y —yy") = xyy!
3oy ' =2w' 4 ey = (y—xy')
5. XYy +y = 6. xyy" =y'(y+y'")

£2. ¥Y3rapmac ko3(pPUIHEHTIH, YU3HKJIHN, OUP KUHCIH
augepeHraT TEHIJIaMaJIap
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kx
y®" +ay™P+....+ay=0 (1) renrnamana Y =€ amMamrupum

épmamuma K" +a, k" +....... +a, =0 (2) xapakTepuCTHK TEHIrIamara sra

oymamus.
1) Arap (2) renriama y3apo TeHrmac Ky, Ko, ...Kn- Xakukuii nigusnapra
. ki x K, x KpX .
ara Oyca, e ,e°, ...¢€ dbyukiusnap (1) HUHT XyCycui,

_ ~ kX k)X K, X
yO - Cle Tt Cze Tt Cne aca yMyMui euyuM OYyimaau.

2) Arap (2) rearmama k, =k, =...=k_, k., ...k -XaKUKU{ WIgu3apra ara
o¥yica, skHu Ki-M kappanu wiau3 06yiica, y Xolaa qactiaadku M Ta WiAn3Tra Moc
. ki X ki x m-1 Ak .
xycycuif eanmmap €, X€ T, .. X €, ynapra moc ymymuit eunm aca

kix

2 n-1
Yo = (Cl 0 X+C X" +...+C X )e KYpUHHUIIIA OYnaau.
3) Xap Oup Ky1IMa KOMIUIEKC « + fi uiagu3apra
(Cl COS IBX +C, sin @()eax eunm, arap Oy wiau3iap M-kappaiu

6ycanap, Yo = [(c1 +CyX+...+C, X" )OS AX +(C, +C,X+....+C X" )sin ﬂx]e“x
UM MOC KCJIadu.

2.1. y" —4y' +3y =0 TEHIIAMaHUHT YMYMHH €YUMHUHH 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 YMyMHI €UUMUHHU TOITHHT.
k®-3k?+3k-1=0 Tenrnama (k-1)°=0 ra SKBUBAJICHT TeHriIamaaup. Jlemak,

2
ks =1Ba Yo = (C, +C,X+Cyx7)e™,

2.3. y" —2y' +5=0TeHINTAMaHUHT YMyMHI €YMMUHU TOTIHHT.
k?—2k+5=0 XapakTepUCTHUK TEHINama Kk ,=1+2i wuiagusnapra sra. YMyMuit

eunM dca (C, COS2X +C, SinX)e* xypunumiga 6ynamu.

2.4,y +8y" +16 =0 TeHrITAMaHUHT YMyMHI CUUMHHHU TOTIHHT.
XapakrepucTuk TeHrama k' +8k?* +16 = (k* +4)? = 0 xypunuiga 6yumo, k,, = 2i,

Ky, = —2i Wirgusaapra ora. YMyMHH €4UM

Yo = (€, +¢,X)c0s 2x+ (¢, +¢,%)$iN 2X* «yprmmmna 651a7m.

2.5. bepunran quddepeniuan TeHriiaMa XapakTepUCTUK TEHTJIaMacu
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ki =2, k,=3; Ky, =4 Kg g =—1£50; K, 59,0 =271 wunpusnapra sra. Ymymmuii

€4MM KYPHUHHILIWHU E3HHT.
Wnnusnap Gapua Xycycuil XoJUIapHU Y3 WYHra ojlagud. YMyMHH €4uM 3ca

Y, =Ce” +c,e” +(c, +¢,x)e* +(c, cos5x + ¢, sin5x)e * +

+[(c, + ¢ x) cos 7x + (¢, +cypXx) sin 7xJe*

2.6. TenrnamanapHUHT yMYMUH €4UMIIAPUHU TOTIHHT.

1y"-4y' =0 2y —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
0 y||| _5yll +8y' —4y =0 10. yIII —3yII +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. ¥Y3rapmac k03QUIIUEHTIH, YU3UKJIH, OUP KUHCIM Oy aMaran
auddepeHumra TeHraIaManap

y® +ay®P . +ay=f(x) (1)Ba yP+ay"P+..+ay=0 (2) TeHIIIamMaJapHU
KapanMus.
Arap y, (1) Tenrnama xycycuil euumu, y, 3ca (2) TeHriama yMyMUHd €4UMU
Oyna, (1) TeHrIaMaHUHT YMyMUN €4UMU Y = Y, + Yy, KYpUHUIIIA OYiaau.
(1) TeHrIaMaHUHT XyCYyCHH €YMMHU MKKH XHMJI YCYJ14a TONWJINIIA MyYMKHH:

|. Arukmac kod(pPUIIUEHT METOIH.
(1) TeHrmamMaHWHT XycycHwid ednMH, Oy Meron €plaMuaa Kyduaard xosuiapia
TONMWIIA]IN:
1) f(x)=P,(x)e™ —Kymnxan
2) f(x)=e™(acosnx+bsinnx)
3) OyHKIMA OKOPUIATMIIAPHUHT UMFUHIIMCH €KUM KYTTaTMAacH.

by xommapga y, Xycycuit eduM XaMm HOMAbJIyM KOd(puimeHTan f(x)
GyHKIUS KYpUHUITUAA U3JIaHAIH.

Arap 1) xonaa k=m, 2) xonga k =m=+ni XapakKTE€pUCTHUK TEHIJIaAMaHUHT
r-kappanu wiau3iapu Oysica, u3NaHAaE€TraH HOMabiIyM KoddduiuueHTIn

k
Gynkmus X - f(x) KYpHHUILIA OY a1,
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Kyn xommapna f(x) TapKI/I6I/II[a CHHYC Ba KOCI/IHyC KaTHallragaa

DiinepHUHT cos X = (e e ) sin fx = (e i _gim)
2i

dopmynanap épramuaa IOKOpI/II[aFI/I XoJuiapra KeJaTUPHIIaIu.
I1. JlarpanHUHT y3rapMacHy Bapualusianl yCyJIu.
Arap Yy, =¢CY, +C,Y, +...+C,Y, Oup *kuHciu (2) TEHIJIaAMaHUHT YMyMUH

€YUMHU oynca, (1)-TeHrnamanuHT YMYMHI €YNMU
Yo =C,(X)Y, +C,(X)Y, +....+C,(X)y, kypuHuaa usnasaau. Homabsaym C, (x)

dyHKIHsIIAp

Clyl"? 4 .+Cly"2 =0
Cly"™D 4+ Cly"™ = f(x)
CUCTCMAdaH TOIIWJIadN.

3.1. y"''-3y"'+3y'—y = e* + X TeHrmamanu aHuKMAac K03 OUIHEHTIAP METOIH
OWJIaH €YMHT.
Bup >KMHCIIM TEHITIAMAHHMHI XapaKTepUCTHK TEHINIaMacy Wiausnapu Kqo,3 =1

SKaHIUTUIaH Y, = (C, +C,X +C,X*)ex.

a) Y

KYpUHUIIJA U3J1aHAIA.
y; = A[3x%eX + x3eX] = A@Bx? + x3)eX
y; = A[6X +3x2 +3x? + x3]eX = A[6xX + 6x2 + X3

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

y; = A[6+12X +3x2 +6X +6x% + x3Je* = A[6+18x + 9x? + x°Je*

Tonunrannapuu ypHura Kynno

A6 +18X+9x* + x* —18x—18x* —3x> +9x* +3x* —3x* —x*]e* =e* Hm xocun
3

kumamus. A6 — 3X2] =1 nan A = % Ba Y; = % -e* 6ymammn.

b) y'"'-3y'+3y'-Yy = X TeHrnamanuHr xycycuii euumu Yo, = AX+ B Tap3una
W3JIaHaIHU. y,=A vy,=0. bynnan 3A-Ax-B=x, SIBHU
=-1,B=-3 6a y, =—Xx-3.

3
X
VYmymuii eaum sca Y = (€, +C, X+ cx?)ex + Fex —X—3 kypunuga 6ynaay.
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3x

3.2. y'-3y+2y =

TEHIJITAaMaHM y3rapMacHH BapualMsuIall €paaMuaa
1+e
CYMHT.

k? — 3K + 2 = O TeHrIaMaHUHT eqMMIAPH Ky =1, Ky =2 sxannmurunan
TEHIIIaMa XyCYCHil eanmuiapu € Ba g2 mup. Bynnan Yo = Ce* +C 2e2X
Ba

Ci+Cre?* =0

3X
: : e
Cie +2C,e™ = =
l+e
cucremara sra 6Ymamus. Cq; = —C,e”* uu uxkkuH4n TeHrnamara KYHHO
y 1 2 Yy
3x X
e
C1262X = v STbHU Clz = x ra ara 0ynamus. byanan
l+e l+e
C, =arctge™.
2X
e”” +1-1 1
Ci=-—) ~manC{=-1+—— 8aC, =—hl+e™.
l+e l+e

Jlemak, ymymuit eunm Y = C% + C2e2x —InVl+e? .eX 4+ ezxarctgex.

3.3. TenrnamanapHu €YUHT.

1. y"'-2y'+y = e

2. y'-4y = 8x>
3. y"'+3y'+2y = sin 2X + 2C0S 2X
4. y'+y = X + 2e*
5. y"'+3y'=9x
6. y'+4y'+5y = 5x% —32X +5
7. y'-3y'+2y = e*
8. y'2y=x-e%
9. y"'-2y'= X% — X
10. y"+5y'+6y = e X + %X
X

11. y"'"'+y"'=6x+e"
12. y'V —81y = 27~
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13. y"'+8y = e %

14. yIV —3y''+4y = 3sin X
15. y"''=3y"+3y'-y = e*.

3.4. Y3rapMacHM Bapuanusuiail €pJaMujia CUuHr:

1. y'+4y =

sin 2x
2X

2. y'-4y'-5y = oS x

3. y'-2y+y =x"2 -e*

4. y'+y = tgx

5. y'+y'=
1+ e*

e—2x

6. y'+4y'+4 = ——

X3

7.y +y'+ly = e 2% .|

nx

1 1
8. y'+y = 3
COS” X
eX
9. y”—2yl+y:—2
4—X

10. y"'+4y = >
sin © X

§4. V¥Ysrapmac kodpPpuumentiain, yn3ukIn AuddepeHunal TeHriIaMmanap
cucTreMaJjiapu

Homabiymnapau keTMa-KeT HYKOTHII €pAamMuaa Mypakkad Oyimaran
CHCTeMaJlapHU €YHIIl MyMKHH.

X =2X+ ° °
4.1. y CUCTEMaHU €YMHT, OyHaa X = d—X, y = d—y
° dt dt
y =3Xx+4y

Bupunun TeHrmamamaH Y = X—2X OSKaHJIWTWAaH, YHH HKKAHYA TEHIrJIamara

e]e] [e]

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

[e]e] [e]
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Xapakrepuctuk ~ TeHrmama  wugmsnapn Ky =1, Ky =5 okamnmmrupan

x=ce' +c,e”. x=ce' +5¢c,e” Gy IraHIHrH yayH
y =ce' +5¢c,e* —2ce' —2¢c,e™ =—ce' +3¢,6™ xenm6 unkammy.

X =c,e' +c,e”

Hemax, t 5t
y=—C,e +3c,e”.

X=X-Yy+8t .
4.2. Oup >kMHCIN OYIMarad CUCTEMaHH! CYUHT.

o

y =5x-y

UkkuHuM TeHIrIamMagaH X =

U1 o
U<
U< 8
Ul o

JapHU TONUO OUpPHUHYU

TCHI'JIaMara KS'/HMI/I?).

(o] o [e]

X+X:X+X—y+&

5 5 5 5

[e]e)

y+ 4y = 40t Tenrnama xocun 6yany.
k2 +4=0 pan k1’2 = 12|, ApHHU Yo =C, COS 2t + C, sin2t . Xycycui euum

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

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

4.3. Jludpdepeniman TeHrIaMmanap CUCTEMAaCHHN SYMHT.

X=X- X+X—-8y=0
1 y 2. i y
y =y —4x y-X-y=0
X=X+2-Y
X=X+Y °
3. 4.y =X+y-12
=3y — 2X °
y=> Z=2X-Y
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o

X=X—-2y-12

5.AYy=Y-—X+2

L=X—-1Z

4.4. Inddepeniyuan TeHrIaMagap CHCTEMACHHHA CUUHT.

X =y + 2e!
1. < Y+

y =X+ t2

x:3x+2y+4e5t
3. %

y=X+2y

x:4x+y—e2t
5. %

y=Yy-2X

X =Yy -5cost
2 [X7Y

§/=2x+y

X = 2x—4y+4e‘2t

Ly =2Xx-2y
6 Jx:Zy—x+1
y =3y —2X

| 1-600 6yiinua MmucosIap

[. Kyitmgaru nuddepennuan TeHrnamMalapHd TapTHOWMHM TACaUTUPUHT Ba

CUUHI.
1. 2x'y"'= y'2—2
3. yW'+3= y'2
5. y'""'=2(y"-5)ctgx
7. y+y? =767
9. y"—xy"'+y"'2 =0
11. y"'(2y'+x) =11
13. (y'+13y)y''= y'2
15. xy''= y'+x(y'2+x2)

I1. Bup >xuncam 6ynmaran nuddepeHiman TeHriaMalapHi €YHHT.

2. y'2+4yy":0

4, y"':4y"2

6. y"3+xy": oy’

8. y' = y'2+8

10. y4 —y3 -y'=10

12. (1— x2)y' +xy'=12
II3

II2

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

X 4. y"-2y'+5y = xe ™

3. y'+Hy'=e
5. y"'+5y'+6y = 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'=eX +x 12. y'-3y = X% +5

13. y'+y'+y =e” 14. y'+2y'+4y = e

15. y''—4y = %X,

I11. Iuddepenman TeHrnamanap CMCTEMaCUHUA €UUHT .

X=4X+6 X=-bx-4
1.+ y 2. y
ly =4x+2y y =—2x-3y
X =3X + X=6X+3
3. < y 4. < y
y=8x+y y = —-8x -5y
X=-X+5 X=3X-2
5. % y 6. y
y =x+3y y = 2X + 5y
X=-4X—-6 X =5x-8
7.3 y 8. < y
y =—-4X -2y ly =-3x-3y
X=-X-5 X=-7X+5
9. < y 10. ¢ y
y=-7x-3y y =4x -8y
X =2X — X=2X-4
11. y 12. y
y:x+2et \y:x—3y+3et
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X=X+2 X =2X —
13. < y 14. y

Yy =X-5sint y=Yy—2x+18t

X :5x—3y+2e3t
15.

y=X+y+5e"

MycTakui edyuin y49yH MUCOJLIIAp
Huddepennan TeHrIaMaJapHUHT YMYMH HHTETpaJljIapy TOMUJICHH.

1. 4xdx — 3ydy = 3x°ydy — 2xy *dx

) XTIy + vy s X =0
3. {4+ y?dx — ydy = x*ydy

4. 3+ y2dx — ydy = x2ydy

5. yox —6ydy = 2x*ydy + 3y“dx

6. xmdxnt ymdyzo

7. (€7 +5)dy + y/¥dx =0

1-x °

1-y?

9. 6xdXx — B6Yydy = 3x?ydy — 2xy“dx
10. y(4 + ex)dy —e’dx =0

11, X4/5+ y2dX + yv4+x“dy =0
2 NA+ XY +xy° +x=0

13. 2xdx — 2ydy = x*ydy — 2xy“dx
14, (6" +8)dy — y/*dx =0

15. X¢/5+ Y2 + yyV1-x* =0

+1=0

. YY
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16.

17.
18.

19.

20.

21,
22,

23.

24,

25,
26.
217,
28.
29.

30.

31.

33.

35.

37.

39.

xy/4 + y2dx + yv/1+ x2dy =0
6xdx — ydy = yx*dy — 3x*y?dx
yiny+xy' =0

(1+e*)y' =ye"

V1- X2y +xy2 +x=0
B+LY)y-y'=¢
y(d+/ny)+xy'=0

xdx — ydy = yx'dy — xy *dx

J3+ Y7 +41-x2yy'=0

S+ YiAdX+4(X°Yy +y + y)dy =0
@+07)y-y'=0

3(x*y + y)dy + 2+ y*dx=0

6xdx — ydy = yxdx — 3xy >dx

2xdx — ydy = yx*dy — xy “dx
2X+2xy° +v/2—-x°y'=0
3 2
YRy « ,:3y + 2yX
Y —X2+4X+2 32. y 2y2+X2
Xty '
YZry 34, Xy =X +Yy° +y
Y Y ,_3y° +4yx’
2y =Y 167 Xy’ =
y ” +6X+3 36. XY 2y2+3x2
o X+2 , 3y*+6x°%y
Y ~5 d 38. XY =—— 2
X—Yy 2y° +3X

2
3y’=y—2+8l+4 40 XY =2yX°+y° +y
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2 2 ,_3)/3+8yX2

X XYY Xy’ =
WY o 42. %Y 2y7 1+ 4x?
. XP+2xy—y? . 3y*+10yx°
43. Y =—= 4. XY =5
2X° —2xy 2y° 45X
45, Y’—%:xz,y(l):l 46. Y'—yctgx = 2xsin X, y(%):o

, sin 2x , 1
47 Y +ycosx:T,y(o):o 48 Y +yth:COSZX, y(%)za

" y — 2 1nN="2
49. Y —X+2 X —|—2X, y(-1)
50. Y ——— J =€ (X+1) y(0)=1 s1. Y’—X—xsmx y( ) 1
' X+1 X
' y 2 , 2X 2X2
Y 42 =% y(1) =1 Yt -
52. » y(@) 53, T2 "1
: 2X 5 , X+1
sa Y —S22y=5 y2)=4 55y +%=7e2, Yy =e
: 2xy 3 3y 2
Y - :1+X = ! [ - = e
56. 1o YO =3 57.Y'+ " +X3 0,y(1) =1
’ Xy X ' 2y X 2
Y =— =7 _
_x2 . ' 2y 3
2%y =xe Y -2 (x+1
60. Y'+2xy =xe " sinx 61. i1 (Xx+1)
62. 4y°y" =y* - 63. Y +2sinycos®y=0
64. Y'y> +16=0 65. " =8sin®ycos’ y
66. V" =18y° 67. Y +32sinycos®y=0
68. Y'Yy +9=0 69. y" =50sin° ycosy
70. YY" =4(y* -1
71, y"y +4=0
79 y3y” — y4 —16

73, y” — 2y3
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74.Y"+3Y"+2Y =1 X2

75. Y" =Y" =6x* + 3x

76.Y" =Y =X +X

77.YV —3Y" 437" —Y = 2x
78. YV —Y" =5(x+2)*

79. YV —2Y" +Y" =2x(1—X)
80. YV —Y" =5(x+2)

81. YV -YV =2x+3

82. 3"V +Y” =6x° -1
83. YV +2Y"+Y" =4x

84. Y"+Y"=5x* -1

85. YV +4Y" +4Y" =x - X°
g86. 7Y" +Y" =12x
87.Y"+3Y"+2Y' =3x% +2x
88. Y"—Y'=3x*—2x+1

89. Y" =YY" =4x* —3x +2

90. YV —=3Y"+3Y"-Y'=x-3
9. YV +Y" =x

92. YN —2Y" +Y" =12x* —6X
93. Y" —4Y" = 32 —-384x?

94. YV —2Y"=3x*+x—4

95. Y" —Y" = 40 — 24x?

96. Y"—2Y"=3x*+x—4

97. Y"—13Y" +12Y' =x-1

98. Y"+3Y"+2Y'=x* +2x +3
2. Y"-Y"=6Xx+5

100. Y"=5Y"+6Y' = (x—1)?
101. YV +Y"=12x +6

102. Y" —13Y" +12Y' =18x* —39
103.Y" —5Y" +6Y' =6X* +2X+5

104. Y''+2Yy'=4e*(sin X + C0S X)
105. Y'—4Yy'+4y = —e** sin 6x
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106. y''+2y'=—2e"(Sin X + Cos X)

107. Y'+Yy =2C0S7X + 3sin 7X

108. Y'+2y'+5y = —sin 2x

109. Y'—4y'+8y =e"(5sin z —3c0s X)
110. Y'+2y'=e*(sin X + oS X)

111, Y'—4y'+4y = e**sin 3x

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

113. Y'+Yy = 2c0s 3x — 3sin 3x

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

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

118. Y'+Yy = 2c0s5x + 3sin 5x

119. Y'+2y'+5y = —175sin 2X

120, V'+6Yy'+13y = e~>* cos X

121. Y'—4y'+8y = e*(3sin X + 5¢0s X)
122. V'—4y'+4y = —e** sin 4x

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

124, Y'+y =2C0S7X —3siN7X

125. Y '+2Y'+5Yy = —CO0S X

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

108, Y'—4Y'+4y = e sin 4x

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

130. Y''+Y = 2c0s 4x + 3sin 4x

131. Y'+2y'+y =€e” c0os 2X

33



DoiigaIaHUITaH a1a0uETaap

1. CoaroB 4.Y. Omnwmit maTematuka. 1992-96 ii.
2. llIueitnep B.E. Ba Onwmit MmaTemaTiKa KHCKa KYPCH.

oomikanap 1985-87 .
3. CanoxutnnoB M.C.Onnuii nuddepeHiman TeHriamanap.
Hacputnunos F.H.Tomkent, 1982 1.
3. Paxumor JI.®d. Onuit marematuka. TomkeHnt, 2003 .
4, TTuckynoB H.C. Iuddepeniman Ba HUHTErpal
Tomxkenr, 19771i.
5. mox pepaknuel 3amadd ¥ ypaKHEHUS IO MATEMaTHIECKOMY
Hemunosuua b.I1.ananu3y ns BTY30B. Mocksa, 1988 T.
6. bepman [I'.H. COopHuk 3amad 1O MaTeMaTHYECKOMY
Mocksa, 1985 r.

34

XHUCO00.

aHaN3Yy.



Mynaapuka

| -606. | bupurun TapTrOIM TUdhepeHIuan TeHrIaMaiIap 3
§ 1. bupuaun TapTrbau comyia nuddepeHnuan TeHriaManap 3
§ 2. V3rapyBumtapu axpanaaurad qudhepeHiua TeHriamMazap 4
§ 3. bup xxuncian quddepeHmman TeHriaManap 6
§ 4. bupunuu TapTrOaM yn3uKIN auddepeHIuan TeHriamManap 9
§ O. Tyna nuddepennman TeHraamanap 11
§ ©. Xocuara HucOaTaH e4rJIMarad OMpUHYM TapTHOIU 14

muddepennnan Tenrnamanap. Jlarpanx Ba Kiepo
TEHTJIaMaapu
| -6006 GYitnaa Mucosutap 16
| 1-600. | FOxopu tapTubnu aquddepeniman TeHriamainap Ba cucremanap | 19
§ 1. TaptOu nacasauran OKOpH TapTuOIM nuddepeniman 19
TEHTJIaMaJap
§ 2. V3rapmac K03 GUIHMEHTIN, YU3HKIN, OUp KUHCIN 21
nuddepennman TeHraaManap
§ 3. V3rapmac Ko>(OUIMEHTIN, YH3HKIN, OUp KUHCIK O6yaMaran | 23
nuddepennman TeHraaManap
§ 4. V3rapmac K03 OUIHEHTIN, YH3HKIN THphepeHIHa 26
TEHTJIaMajap CUCTeMacu
| 1-606 O¥yitnua mucosiap 29
MycTrakui eduin y9yH MUCOJIIap 30
doitnananuiran agaduéruap 36

35




36



