O6bIKHOBEHHbIe
dugpepeHyuasibHbIE
ypaeHeHUsl

Jlekunsa 4



YpaeHeHue nepso2o nopsioka

DyHKUMOHaNbHOE YypaBHEHNE

F(x,y,y') = 0 unn y'= f(x,y), cBasbiBatoLlee
Mexay cobon HE3aBUCUMYIO
NnepemMeHHy, MICKOMYIO PYHKUUIO Y(X) U
ee nNpounsBoaHYylo Y'(X), Ha3blBaeTCcH
oupepeHyuarbHbIM ypasHEHUEM
r1eps8o2o rnopsokKa.



PeweHue dugpepeHyuanbHoO20
ypaeHeHUsl

PeweHuem ypaBHEHUSI NepBOro nopsigka
Ha3blBaeTCH BCAKaa PyHKUMSA y=¢(x),
KoTopas, byay4yn noacrtaBrieHa B
ypaBHEHNE BMECTE CO CBOEW
Npoun3BOaHOU y'=¢(x), obpallaeT ero B
TOXXOECTBO OTHOCUTESTIBHO X.



Ob6uwee peweHue cugepeHyuaribHO20
ypaeHeHus1 1-20 nopsioka

Obwum peweHuem anddepeHLnanbHOro
ypaBHEHUA NepPBOro rnopsaaka HasbiBaeTcs
Takaa pyHkumsa y = ¢(x,C), kotopas npu
nobom 3HavyeHun napametpa C aBnaertca
peLleHmnem 3Toro gndpdepeHumanbHOro
YpaBHEHUSA.



YpaBHeHune P(x,y,C) =0, onpenenstoLlee
obLLee pelleHne KaK HESBHYO PyHKUNIO,
Ha3bIBaeTCA 06w UM UHMeapasiom

ondpdepeHUnanbHOro ypaBHeHUs NepBoro
nopsaaka.



YpaeHeHuUe, pa3peweHHoe
OMHOCUMeJsibHO NMPou3800HOU

Ecnun ypaBHeHMe 1-ro nopsaka paspelnTb
OTHOCUTENBHO NPON3BOAHOU, TO OHO
MOXET ObITb NpeacTaBfieHO B BUOE

y'=f(xy)

Ero obLiee pelueHne reoMeTpmnyeckm
npencraBnsieT cobom CEMENUCTBO
MHTErpanbHbIX KPUBLIX, T. €. COBOKYMHOCTb
IIMHUN, COOTBETCTBYOLLUX PA3NNYHbIM
3Ha4YeHUsam noctosaHHoun C.



lMocmaHoeka 3adayu Kowu

3aJava OTbICKaHUSA peLleHns
ondpepeHUnanbHOro ypaBHEHUS

y’ — f(xa y) I
yaoBJl1eTBOpPAOLLENro Ha4alibHOMY YCI1OBUIO

Y=Y, npn x=x,, Ha3biBaeTcH
3a0ayvyeu Kowu 0ns ypasHeHusi 1-20
rnopsioKa.



[ €eOMETPUYECKN 3TO O3HAYaET: HAUTH
MHTErpanbHy KPUBYIO
ondppepeHUnanbHOro ypaBHEHUS

y'=f(xy) .

NPOXOASALLYIO Yepes AaHHYH TOUKY
M (xy,5,)



YpaeHeHue ¢ pa3desissrowyuMucst
nepeMeHHbIMU

[ndpdepeHUnansHoe ypaBHeHNE

S (x)dx =g(y)dy

Ha3bIBAETCS YPABHEHUEM C
pa3soesieHHbIMU rnepemMeHHbIMU.



[OndpdpepeHunanbHoe ypaBHeHne 1-ro nopsaka
Ha3blBaeTCs YpaBHEHNEM C pa30esigHouUuMUCs
rnepemMeHHbIMU, €CIIN OHO UMEET BUA.

M, (X)N1(Y)dx+ Mz(X)Nz(Y)dy =0
[ns peweHnsa ypaBHeHUsa OensaTt obe ero yacTu
Ha npounssegeHne PyHKLUA

Nl (y)Mz (x) )
a 3aTeM MHTErpPUpYHoT.



lpumep

Paspgenum rnepemMeHHbie B YpaBHEHUN

(1+ y*)xdx + (1+ x*)dy =0

xdx  dy
1+x>  1+y?
MHTerpupyem: _I dix :11 _ j” v

Nmeem: %ln(x2 +1) = —arctgy + C.



lNoHssmue oOHOPOOHOU PyHKUUU

PyHKUMa z=f(X,y) Ha3blBaeTCcsa 0OHOPOOHOU
rnopsoka k, ecnu rnpm yMHOXeHUN ee
aprymeHToB Ha t nony4yaem:

Ecnu k=0, T¢ (tmgeM=dryHk(mio My nesozo

rnopsioka. Hanpumep, pyHKUnA

X +
HyNeBoro nﬁpmjmk _i



OOHOPOOHbIE ypaBHEHUS

[OndppepeHUunansHoe ypaBHeEHME NepBOro
nopsiika Ha3bIBaeTcst 0OHOPOOHbLIM, €CIN
ero MOXHO NPUBECTU K BUAOY Y= JCS

X
mnm k Buay M(x, y)dx + N(x, y)dy =0

rie M(x,y) u N(x,y) — OAHOpPOAOHbIE
PYHKLMM OOHOro nopsiaka .



[lpumep

PelunTb ypaBHEHUE

xy' = 3\/x2 +y° + .



JluHeuHblIe ypasHeHUs1 1-20

rnopsioKa

OngpdepeHumanbHoe ypaBHeHMe NepBOro
nopsiika Ha3bIBaETCA J/IUHEUHbIM, ECIIN OHO
cogepxut Y u y’B nepBoW CTEMNeHu, T.e.
NMeeT BMa

y'+P(x)y =Q(x) -
PelualoT Takoe ypaBHEHME C MOMOLLbLO
NoaCTaHOBKU y=uV, e U W V-
BCMOMOraTerbHble HEM3BECTHbIE DYHKLIMN,
KOTOPbIE HAaXoOsAT, NOACTaBNASA B YPaBHEHUNE
BCNomMoraTernbHble OYHKLUUU N Ha OOHY U3

beHKLI,I/Iﬁ HallarakloT ornpeanerieHHble YCITOBUA.



YpaeHeHuUue bepHynnu

YpaBHeHueM bepHynnu HasbiBaeTc4d
ypaBHeHWe 1-ro nopagka, nmetoulee sua

y'+P(x)y=Q(x)y"
rme m#0unm=1

Ero, Kak U NMHENHOoEe ypaBHEHME peLlatoT
C MOMOLLIbIO NMOOCTAaHOBKU

y =uv



[lpumep

PelunTb ypaBHEHUS

1) ) Y =e' (x+1)
x+1




