JTnHenHsble

anpdepeHuUmanbHbie
DaBHEHUS NePBOro nopsaka




1. Kakoe ypaBHeHWe Ha3biBaeTcs anddepeHunanbHbiM?

YpaBHeHUe, cogepxallee Nnpon3BogHble NCKOMOW (PYHKLINK
nnn ee audpdoepeHumnansi.

2. Kakue 13 criegyrowmx ypaBHeHNN aBnsoTca andpdepeHumnansHbIMn?

ds 5
, 5 . —=3t"+t-1.
3 4+y=3, W+2=0, y +y' =y, 2y°+3y=0, dt
3.410 3HauunT pewmntb OY?

Hantu Takyro goyHKUMI0, NoACTaHOBKa KOTOPOW B 3TO
ypaBHeHue obpallaeT ero B TOX4eCTBO.

4. Kakoe pelueHue 1Y HasbiBaeTcs o0wWmnm?

PeweHwne, cogepxalyee Npon3BosibHYH NOCTOsSIHHYO C.
5. Kakoe pelueHue 1Y Ha3biBaeTCcsl YaCTHbIM?

PelweHue, B KOTOpO€E nogcrtasrjieHO YNCiioBoe 3Ha4YeHne C.



6. UTo HasbIBaeTca nopagkom [Y?

HauBbICLLN NOPSAOK MPON3BOAHON, BXOASALMN B YPaBHEHME.

7. Onpegenute nopsagok cneayowmnx AY:

’ 2y 2
+—= 5 ?50, " '
Y X ro §:3t2+t—1, Vv =3y +y=x
dt
yrr_l_ym:yr

8. Kakoe ypaBHeHWe Ha3biBaeTcs [1Y nepBoro nopsgka ¢ pasgernéHHbIMn
nepeMeHHbIMN?

YpaBHeHve Buaa f(x)dx+g(v)dv =0.

9. Kakoe ypaBHeHMe Ha3biBaeTcd [1Y nepBoro nopsaka ¢ pasgenarowmmmcd
nepeMeHHbIMN?

YpaBHeHue Buaa fl(x)& (y)dx + /1, (x)g2 (y)dy =0.




AxkoB bepHynnu
(1654-1705)

K noptpety NoraHHa
Bonbtep Hanucan
YeTBEepPOCTULLME:

Ero ym Bngen nctuny,

Ero cepaue nosHano
cnpaBeasimBoCTb.

OH — ropaocTb
LLIsenuapun

N BCcero yenose4yecTBa.

NoraHH BepHynnu
(1667—1748)



Cpeaun akagemukoB [leTtepOyprckon AkageMnm Hayk — naTepo
npeacrasutenen cemon bepHynnu.

O6bekTbl, Ha3BaHHblE B YECTb YSIEHOB CEMbMU
OudpdepeHunansHoe ypaBHeHne bepHynnm — B 4ecTb AkoBa.
3akoH bepHynnu n NHterpan bepHynnun B rugpoanHamMmmke — B YecTb [JaHuuna.

JlemHuckarta bepHynnu — B YyecTb AKoBa.
MHorouneH bepHynnu — B YyecTb HAKoBa.

HepaBeHcTBO BepHynnu — B YecTb MoraHHa.

PacnpeneneHue bepHynnn B Teopun BEPOATHOCTEN — B YeCTb HAKoBa.
Uncna bepHynnn — B 4ecTb AKoBsa.

B yectb AkoBa n MoraHHa bepHynnu HasBaH KpaTep Ha JlyHe.



J"+P(x)y ZQ(X)y”,n = 0,n #1
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JIlnHenHoe
/ \

OnHopoaHoe HeogHopogHoe
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y'+P(x)y=0 y'+P(x)y = Olx)
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[Y c pasgensatowmmmcd l
nepeMeHHbIMU \

MeToa noAcTaHOBKM Meton Bapuaunm
NPOV3BOSbHOW

NMOCTOAHHOMN

MeTton WoraHHa bepHynnu MeTop JlarpaHxa



YpaBHEHNE BNaa ne

(hYHKUMN NepeMEHHOW’ + P HﬂQ@ﬂ)—lele BGJIP(‘WI)—II:I Ha@(aa)emﬂ

NUHENHBbIM AnddepeHL AT bHbIM YpaBHEHMEM NEPBOro Nopsiaka

YpaBHeHMEe HasbIiBaeTCA NMIMHENHbIM, TaK Kak MICKOMasa OYHKUNA Y K
e€ NpounsBoaHas y’ BXOOAT B 9TO ypaBHEHME B NepBOU CTEMEHM.

JlnHenHoe 1Y nepBoro nopsigka HasblBaeTcs OQHOPOAHLIM, eCriv oyHKLUMUA
O(x)=0
JlnHenHoe 1Y nepBoro nopsagka HasbiBaeTcs HEOOQHOPOAHLIM, €CIn

dbyHKUNSA Q(x) =0



" A
Kakne 13 gaHHbIX ypaBHEHUN ABNAKTCA IMHEUHBLIMU YPaBHEHUAMM
NepBoro nopsigka, a Kakme HeT n nNovyemy?

dy

Y _x+17 2) y'42xy=0 3) g twi=(x-3)

x+1

1) v'+

1) ECTb NUHENHOEe ypaBHEHNE NePBOro NopsaaKa, Tak Kak y 1 y’ BXoOAT B

nepBoi cTenexun, a Hx)= %,Q(x)z (x+1)° - yHKUMM OOHON NEPEMEHHON
X X+

2) He aBngaeTtca NMHENHbIM, TaK Kak COAEPXNT BTOPYHO NPOU3BOAHYHO

3) He siBNsieTCA NUHEHBLIM, TaK KaK COOepXnuT  y°



y'+Px)y=0

1. PewunTtb ypaBHEHME '+ ysinx=0

dy
dx

NnmMeem

PelwweHune: 5

5

dx

B

d :
—y+ysmx=0 ‘

dx

dy

y

I%:—jsinxdx

Iny=cosx+C

r|OJ'Iy‘-IaeM +sin xdx =0

Y

X
y=0Cx

2. Peluntb ypaBHeHne y'—==0

PeweHune:;

Bbipa3nTb npon3BoaHy0 oyHKLMN
yepes anddepeHumansl

PasgennTtb nepeMeHHble

NHTerpmpoBaTth

(obLiee pelleHue)

(obLiee pelleHue)



y'+ P(x)y = O(x)

ITrobyto BENNYNHY MOXHO NpeacTaBUTb B hopMe Npon3BeaeHust Byx
COMHOXUTENEN, NPUYEM OAUH N3 MHOXUTESNEN MOXHO BblIOpaTb N0 CBOEMY
XernaHuio.

y=uv
B pesynbsraTte nuHenHoe HeogHopoaHoe [1Y cBoANTLCS K ABYM YpPaBHEHUSAM C
pasgenawmMMncsa nepeMeHHbIMU:

v+ P(xy=0; uv=0(x) nnm uv' = Q(x),
e ¢ W Vv - HOBble QYHKUMMN NEPEMEHHON X
, 3
1. Pewuntb ypaBHeHne ' ——y = x.
X
PeweHune: 3
P(x)z ——,Q(x): X.
[Monoxum . v
y=uv,
Torga vy =u'v+vu.

u'+ P(x)u =0;



[Mony4dum !

uv+vu——uv=x,

X
unu 3
ul vV'—=v |+u'v=nx. (1)
X
3
V' ——v=0.
X
, dv
vV =—, Bbipa3nTb Npon3BOAHYO YHKLNN
dx JYepes3 gudpdepeHumansi
dv  3dx
= ) Pasgenutb nepemeHHble
1% X
v =3 J' @, NHTerpmpoBaTb
1% X

Inv=3Inx, C=0,BBray nponsBonLHOCTA B BbIGOpE

Nmeem 13



N
n N B LipaanTs nponasonHyio dyHKUMN

u =—
dx Yyepes anddepeHumans
du = idx Pasgenutb nepemMeHHble
2
X
J du = ﬂ NHTerpmposathb
X2
1
u=——+C, nocrtosHHyt C nucatb oba3aTensHo
X

OKoHYaTenbLHO NonyyYmm

1) 3
y=uv=|C——|x" (obLee peLieHue)
X

YpaBHeHue (1) MOXHO ObINIo 3anncaTtb B 9KBMBASIEHTHOM BUAE:

' 3 '
vViu ——u |+uy =X
X



1. MpuBOOAT ypaBHEHME K BUOY y' +Plx)y =0lx)

2. Vicnonbays nogcraHoBky Y = uv, Haxogsat ' =u'v+v'u
1 MOACTaBNAIT 3TN BblpaXXeHUsl B ypaBHEHME.

3. prnnmpymT YJieHbl YypaBHEHNA, BbIHOCAT OA4HY U3 C*)yHKLlMVI u iwn v

3a CKOOKkM. HaxoaaTt BTopyto OyHKLNIO, NPUPaBHSB BblpaXkeHne B CKobkax
HYINIO U PELUUB NOMNyYeHHOEe YpaBHEHME.

4. [NogcTtaBnar0T HAaUAEHHYIO QOYHKLUNIO B OCTaBLLEECHA BblpaXeHue u
Haxo4AT BTOPYIO PYHKLUIO.

5. 3anucbiBatoT obLLee pelleHne, NoACTaBMB BblpaXXeHua ans
HaWaEHHbIX PyHKUMA U U VB paBeHCTBO VY — UV,

6. Ecnn TpebyeTca HanuTu YacTHoe pelweHune , To onpeaenstoT C n3
HaYanbHbIX YCIOBMA 1 NOACTABMAAKT B 0bLLEE pPELLUEHME.



"

[Tpnmepsl

PelwinTb ypaBHEHUA:

1. ' +2=0, y(O)=2. Omser: p =24/1—x.

2. xy'—y=x"cosux. Oteet: ) = x(sin X+ C).



1. Kakoe ypaBHeHWne Ha3sbiBaeTCcAa NUHenHbIM [1Y nepBoro

nopsigka? /
PAA y' + P(x)y = O(x)
2. ['lpn kaknx ycnosuax nuHenHoe 1Y nepBoro nopsaka
Ha3blBaeTCs OQHOPOAHbLIM? Q(x) —0

3. K kakomy 1Y npusogmutca nnHenmHoe oaHOPOLHOE

ypaBHeHUue ?
[Y c pasgenaiownmMmnuca nepemMeHHbIMU

4. Kakumun metogamm pellaeTcs NIMHenHoe

?
HeogHopoaHoe 1Y Metoabl BepHynnu, MarpaHxa

5. B yem 3akntovaetca metoq bepHynnn?

B noacrtaHoBke | vV = UV,




"

[lomaluHee 3agaHune

1. PewnTb nnuHenHoe [1Y nepBoro nopsaka

2
y'+—y=x2,x¢0

X
2. Pewuntb 3agadvy Kown ona nuHenHoro 1Y nepsoro nopsaka

| 1
V' = yigy = —— ;»(0)=0




" S
Cnacunbo 3a BHMMaHue




