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YpaBHeHuA 1-nopagKa (nosTopeHue)

Ne 301 [®):  xy'+x* +xy—y=0. (301.1)

YpaBHeHWe fBAAETCA ANHEWHbIM HeoAHopoAaHbiM. CHavyana Hangem

obuiee pelleHMe COOTBETCTBYIOLLErO OAHOPOAHOIO YpaBHEHMA
Xy'+y(x-1) =0.

Pewana ero Kak ypaBHeHMWe C Pa3aenArWMMNCA NEePEMEHHbIMA, NOAY-

unm y = Cxe™™. [anee npumeHMM meTog, Bapuaumm npounsBobHOM No-

CTOSAAHHOM:

x(C'(x)xe‘X +C(x)e” —C(x)xe‘x)+ C(x)xe *(x-1) +x* =0,
x’e*C'(x)=-x*, C'(x)=-e*, C(x)=—e*+C,, C,eR,

CneposatenbHo, y = C(x)xe™* =-x+C,xe™*, C, e R.

Omsem: |y = x(Ce™ -1).



http://elibrary.bsu.az/kitablar/846.pdf
http://math-it.petrsu.ru/users/semenova/DIFF_UR/Praktika/Book/Matveev.djvu

YpaBHeHus, He pa3pelleHHble OTHOCUTE/IbHO NPou3BoAHOU. Ocobble
peweHus

" YpaBHEHMA NepBOro NopaaKa, He paspeLlleHHble OTHOCUTE/IbHO Npo-

n3soaHou

OuddepeHumnanbHoe ypaBHeHUE NepPBOro NopsaaKa, He paspeleHHoe oT-
HOCUTE/IbHO NPOU3BOAHOM, UMEeT BU,

d
F x,y,d—i =0 (1)

MpY peLeHnn Takoro ypaBHEHMSA MOMKHO MOMbITAaTbCA Pa3pewmnTb ero
d

OTHOCUTE/IbHO npomsso,a,Homd—y, T.e. MONYYUTb OAHO WM HECKO/IbKO
X

YPaBHEHWI, pa3peLleHHbIX OTHOCUTENbHO NPOM3BOAHON:

Yt ixy), i=12,...k (2)
dx

MonyyeHHble ypaBHEHWA PeLLaloTcA PacCMOTPEHHbIMM paHee meToaa-
MU,

3agaua Kowwm ans ypasHeHnusa (1) c ycnosuem y(XO) = Y, umeert
eANHCTBEHHOe peleHue (Touka (X,;Y,) ABnsetca moukol eduH-
CMBeHHOCMU PELLEHUS), eCN He CYLLEeCTBYET ABYX MHTErpasibHbIX Kpu-
BbIX ypaBHeHuA (1), koTopble 6bl NnpoxoAunu yepes Touky (X,;Y,)#u
mmenu 6bl B 3TOM TOuKe 06LLYI0O KacaTenbHylo. B npoTMBHOM cniyyae B
Touke (X,;Y,) €AMHCTBEHHOCTb pelleHus 3agaun Koww Hapywaetcs
(touka (X,; Y,) ABNAETCA TOYKON HEEAUHCTBEHHOCTU PeLIeHWUs 3afauu

Kowwu).

YpaBHeHus Buga (1) moryt MmeTb ocobble pelleHus, T.e. TaKue pe-
LIEeHNA, COOTBETCTBYIOWAA MHTErpasibHas KPpUBas KOTOPbIX LeSIMKOM CO-
CTOMUT M3 TOYEK HEEOMHCTBEHHOCTY.



3apanne 1. Pewuts ypasHerue (y')°—1=0 u HapucosaTb ero uHTe-

rpasibHbleé KpUBbLbIE. HapyLuaeTCﬂ I B KaKMX-M6o TOYKax MAOCKOCTU XOy
€ANHCTBEHHOCTb peLlleHnA aToro ypaBHEHVIFI?

[na 3ag4aHHOro ypaBHEHNA UMEEM Yy
- y':1, /\ _
(y) -1=0 < |, ' X
y'=-1.
PeweHnamm ypaBHeHUI ABAAKOTCA _ ). xﬂ;>)
COOTBETCTBEHHO [ABa  CemelcTea
bYHKUMIA: N\,

y=x+Cuny=-x+C,
rpaduKkmM KoTopbIX onpeaenstoT ABa
CEMENCTBA MHTErpasbHbIX KPUBbIX
334aHHOr0 ypaBHeHMA (cm. puc.).

Yepes Kaxayto Toukry (X,; Y,) nioc-

. \

KOCTH XOy NnpPoxXo4AT ABe UHTEerpasibHble KpuBble 3a4aHHOIO ypaBHe-
HUA:

Y=Yg=X=Xy Y=Y, =—X+X,.
TaK Kak 3Tu MHTErpasabHble KpuBble nepecekatoTCcAa noa npAmMbiM Yrnom,
TO €ANHCTBEHHOCTb pelleHnA He HapyLUaeTCA.

No 241 [®]: (Y)?-y>=0 (241.1)

3agaHHOe ypaBHEHME PAaBHOCU/IbHO COBOKYMHOCTU ABYX YPAaBHEHUN:
y=yuy=-y,
WMHTErPUpPYya KOTOpble Halaem ABa ceMeincTBa QYHKLNIA
y=Ce*ny=Ce™, CeR,
onpeaensalWmMx peweHma 3agaHHoro ypasHeHusa. Mpu C = 0 oba cemelt-
ctBa onpegenstoT peweHne Y = 0.UHTerpanbHble KpuBble 3a4aHHOro
YpPaBHEHMs NMokKasaHbl Ha puc. 1.



X

/

Puc. 1. MHTerpanbHble KpuBble ypaBHeHUs (241.1)

Yepes kaxayto Touky (X,;Y,) nnockoctn XOY, 3a uckatoueHnem npu-
Hag/exallyMx ocu X, NPOXOAAT ABe MHTerpasbHble Kpueble. Ho Tak Kak
KacaTeNbHble K WHTErpasibHbIM KPWUBbIM, MNPOBEAEHHble B TOYKe
(Xo5 Yo) , HE COBNAZAIOT, @ 4Yepes TOUKM OCU X MPOXOAUT OAHA UHTe-
rpasibHas KpMBas, TO BCE TOYKM MNIOCKOCTU ABAAIOTCA TOUKaMM eanH-
CTBEHHOCTW.

Omeem: |y =Ce™™, CeR.

Ne 242 [®]: 8(y')® =27y (242.1)

PaspelumB 3agaHHOE ypaBHEHWE OTHOCUTE/IbHO NPOM3BOAHOM, NOAYYMM
ypaBHeHue
3
1 1/3
y=2-Y .
2
OueBunaHo, Y = 0 ABnsetca peweHnem. OCTaNbHble pelleHUs Halgem,
NPUMEHAA MeTo, pasaeneHma nepemeHHbIX:



Z =2 —dx, y?**=x+C, y*=(x+C)} CeR

Takum 06pa3om, 3a4aHHOE ypaBHEHME UMEET PeLleHms:
?=(x+C)*, CeR, y=0.
COOTBeTCTByI'OLIJ,MG UM UHTETPa/ibHble KpnBbl€ NMOKa3aHbl Ha pUC. 2.

/000
AN

Puc. 2. UHTerpanbHble KpuBble ypaBHeHMA (242.1)

Yepes Kaxkaylo TOUKY (XO; yo) NNAOCKOCTHU, 3a UCKNOYEeHeM NnpuHaane-

¥Kalmx ocu X, NPOXOAUT OAHA WMHTerpanbHasa Kpueas. PeweHue y = 0
ABnaAeTcA ocobbim.

Omeem: |y> =(x+C)?, CeR, y=0.

No 244 [®]: yz((y')2 +1)= 1 (244.1)

3ameTum, 4YTo y= 0 He ABnsAeTCA pelleHMem 3a4aHHOro ypaBHeHuA, gna

KOTOPOro nmeem
2 /1_ 2
(y)* = ;2 —— oY= Ty,ye[—x 1.

OueBungHo, y = 1 — peweHuns ypaBHeHua. OCTanbHble peleHns Haxo-
OATCA METOAO0M pasaeneHusa NepemeHHbIX, NoayYmB 06LMiA MHTerpan



X+C=%1-y* & y*+(x+C)* =1 CeR
MHTerpanbHble KpMBble 3aaHHOTO YPaBHEHUA NOKa3aHbl Ha puc. 3.
WHTerpanbHble Kpueble, onucbiBaemble ypasHeHnem X+C =/1— 2 -
npaBble YacTu OKpYXKHOCTel ¢ ueHTpamu B Toukax (—C, 0) (CeR). UnTe-
rpanbHble KpUBble, ONUCbIBaEMbIE YpPaBHEHUEM —(X+C):,/1— 2 -

NeBble YaCTN OKPYKHOCTEW € LeHTpamm B Toukax (—C, 0) (CeR).

y

=1

Puc. 3. UHTerpanbHble KpuBble ypaBHeHMA (244.1)

Yepes Kaxayto Touky (X, Y, ) NNOCKOCTH, OFPaHUYEHHON NPAMbIMU Y =

1 npoxoAdAT ABe MHTerpasabHble Kpusble. HO TONbKO TOYKU Ha NPAMBbIX Y
=21 uny =0 aBnAlOTCA TOYKaMN HeeANHCTBEHHOCTU. PeweHna y = =1
ABNAIOTCA 0COOLIMMU.

Omeem: |(x+C)*+y®* =1 CeR, y=+1.

[-r-*-‘r-“fr-] JomaluHee 3agaHue
: [d] NeNe 243, 246; [M] Ne 527: (y')° =2 =0
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No 249 [®]: (y)® +y? =yy'(y+]) (249.1)

nA 3apaHHOro ypagHeHUA nmeem
(V) +y* =y (y+D), (v) =y(y)* +y* - yy'=0,
(V) (Y=-y) - y(y=-y) =0, (y-y)((y)*-y)=0.
Monyyaem, Yto ypaBHeHne (249.1) paBHOCUAbHO COBOKYMHOCTM cleay-
OLLMX YPABHEHUWN:

y=y=0, 1)
y'=1Jy, y=0, @)
y'==Jy, y=0. (3)
NHTerpupys nepsoe, Hagem ero obliee pelieHne
y=Ce*, CeR.

NHTerpupys ABa gpyrux, Hangem
2,y =x(x+C), y=0.
Tak Kak

x+C)?
2y =(x+C) & y=YEE

TO HETPYAHO YCTAHOBWTb, YTO ceMelcTBO napabon (4) umeer ormbato-

wyto Y = 0, KoTopana ABAAeTCcA 0cobbiM peleHnem ypaBHeHui (2) u (3),

a, cleaoBaTesNibHO, M 0CobbIM pelLleHMeM 3aflaHHOro ypaBHeHun (249.1).

(3ameTum, uto pewenue Y = 0 AaBnseTca YacTHbIM Ana ypaBHeHus (1)).

MHTerpanbHble KpMBble 3a4aHHOIO ypaBHEHUS NOKa3aHbl Ha puc. 4.
3ameuaHue. YpaBHeHWIO (2) COOTBETCTBYIOT MHTErpasbHble KpUBble, KOTO-
pble ABAAIOTCA NpaBbiMK BETBAMM napabon:

2
yzﬂ, x>-C, VC.



YpaBHeHUto (3) COOTBETCTBYIOT MHTErpasibHble KPUBbIE, KOTOPbIe ABAAIOTCA
NeBbiMK BeTBAMM Napabon:

_ (x+C)?
y_ 4 l

x<-C, VC.

Y

o

=l

Puc. 4. HTerpanbHble KpuBble ypaBHeHUn (249.1)

Omeem: |y=Ce*, 4y=(x+C)?>, CeR; y=0- ocoGoe pemeHue.

Ne 251 [@]: (Y')? +xy = y? +xy' (251.1)
[na 3agaHHOro ypaBHEHUS UMEEM
(V)2 +xy=y2+xy, (y)’-y*=x(y-y),
(y=-y)(y+y-x) =0.



MonyyeHHoe ypaBHEHWE PABHOCU/IbHO COBOKYMHOCTU ABYX JAUHEMNHbIX
YPaBHEHMWIA:
y-y=0, 1)
y'+y—x=0. (2)
YpaBHeHne (1) ABnAeTCA ypaBHEHWEM C pPasAenAaloWUMMUCA NepemeH-
HbIMM M UMeeT obLee pelweHne
y=Ce*, CeR.
YpaBHeHUe (2) aBnsieTca IMHENHbIM HEOAHOPOAHbIM U MOMKET ObITb pe-
LWEeHOo, HanpMmep, CBEAEHNEM K YPABHEHMUIO C pa3aenArLLMMnUca nepe-
MeHHbIMW 3aMeHOoM U = X — Y. O6Wwum pelieHmem ypaBHeHus (2) asns-
eTca
y=Ce*+x-1 CeR.
Ob6a HaliAeHHbIX PELEHNA 40T MHOMECTBO PeLUeHMIn 3a4aHHOro ypaB-
HeHusA. Ero obwmii MHTErpan MoOXKHO 3anncaTb B BUAE:
(y—-Ce*)(y-Ce™*-x+1) =0, CeR.
NHTerpanbHble KpUBble 3aAaHHOrO ypaBHeHus (251.1) nokasaHbl Ha
puc. 5.
3ameuaHue. MOXHO MOKasaTb, YTO 3aZlaHHOE YPaBHEHNE HE UMEET 0OCO-
ObIX peLleHnin, NCNob3ysa cneayrowmin cnocob.

Myctb dyHKuma F = F(X,Y,Y') HenpepbiBHa M MMeET HenpepbIBHbIE
oF F

YacTHble NPOM3BOAHbIE NEPBOro MopsAKa Y n v FreomeTpuye-
Yy y

ckoe mecTo Todek @(X,Y) =0, nonyyaembix nyTem UCKAOUYEHUS Y U3

YPaBHEHW
oF(x,y,Y'
F(X'y'y'):O, M:O
oy

HasbiBaeTca AuckpumMuHaHmHol Kpusoli anddepeHumanbHOro ypas-
HeHuna F(X,y,y') =0. Cheagyet nposeputb, ABAAETCA NN AUCKPUMM-

HaHTHaA KpuUBaA, ya40B/AeTBOopPAOLLaA 3STOMY YpaBHEHUIO, ocobbim pe-
weHnem, T. €. KaCaloTCA /i ee B Ka)'KAOﬁ TOYKE Apyrue peweHua.




Ons paccmaTtpusaemoro ypaBHeHus (251.1) ycnosus ana onpeaeneHus
OUCKPUMUHAHTHOM KPUBON MMEIOT BUA,

FO YY) =(y) +xy—y* —xy'=0, y'=§,
oF . -
ayl y:E

HecoBmecTHOCTb NOMYyYEHHbIX YC0BUI NO3BONAET cAeNaTb BblBOA, YTO
HeT OUCKPUMMMHAHTHbBIX KPUBbIX, YA0BAETBOPAIOLNX 3343aHHOMY ypaB-

HeHuto. ChegoBaTenbHO, U HET ocobbIx pELLIEHMﬁ.

Puc. 5. UHTerpanbHble KpuBble ypaBHeHus (251.1)

Omeem: |y =Ce”, y=Ce ™ +x-1.




Ne 528 [M]: MpouHTerpmposaTb ypaBHEHME
(¥')* = x(y')? —4yy+4xy =0 (528.1)
Bblae/MTb MHTErpasbHble KpuBble, npoxogawme depe3 Toukn Mi(0;1),

M(1; 0), Ms(0; 0).

Pa3spewmnm 3agaHHOE ypaBHEHME OTHOCMTENbHO V'

(V)2 (y=x)—4y(y—x) =0 < (Y-X)((y")* -4y) =0 <

y'=x =0, (2)
e |y=2y, y>0, (2)
y':—2\/§, y > 0. 3)
NHTerpupys nepsoe, Haillgem ero obluee pelweHne
XZ

=—+C, CeR.
Y 2

NHTerpupys gBsa apyrux, Hangem

ﬁ:i(x+C), y =0.

TakK Kak

Jy=t(x+C) & y=(x+C)? 4)
n cemelicTBO napabon (4) nmeet ormnbatowyto y = 0, To Yy = 0 ABnseTcA
OCO6bIM peweHnem 3a4aHHOro ypaBsHeHUA.

Taknm 06p330M yCTaHOBU/IN BCe pelleHNnA 3a4aHHOIo ypaBHEHUA!
2

X
1) cemeiictBo napabon Yy = 7 +C,
2) cemeiicTBo NpaBbix BeTBel napabon Yy = (x+C)?,

3) cemeiicTBo neBbix BeTBeit napabon Yy = (x+C)?,
4) ocoboe peweHne y =0.

UHTerpanbHble KpmBble 3a4aHHOrO ypaBHEHMA NOKa3aHbl Ha puc. 6.



[
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Puc. 6. UHTerpanbHble KpuBble ypaBHeHMA (528.1)

Yepes Touky M1(0;1) npoxoaat cneaytowme MHTErpanbHble KpUBble U3

nepBbIX TPex cemelncTs (puc. 7):
2

yzx?+l; y=(X+D% x>-1 y=(x-17x<1.

Mpu 3TOM ANA KaXKA0W MHTErpanbHOM KPUBON COOTBETCTBEHHO MMEEM:
d ( x?
Y'(0)=—| >+1
dx\ 2

=9 1
(0= (-1

S0, YO = (x+Y =2

x=0 x=0

=-2.

x=0

Touka (X,; Y,) ABNSAETCA TOUKOM €AMHCTBEHHOCTU ypaBHEHMS
F(xy.y) =0, (*)
€C/IN MOXKHO YKa3aTb TaKyt0 OKPECTHOCTb TOYKU (XO; yo),‘-lepe3 KaXK-




OYH0 TOUYKY KOTOPOW MPOXOANT CTO/IbKO MHTErPasibHbIX KPUBbIX ypaBHe-
HUA (*), CKOIbKO HanpaBAeHU Nons onpegenserca ypasHeHnem (*) B

Touke (X,; Vo) -

Bbisoa;: Touka M1(0;1) — Touka eauHcTBeHHOCTH (pyc. 7).

Puc. 7. UHTerpanbHble KpuBble ypaBHeHMA (528.1), npoxoasiume yepes Touky M1

Yepes Touky M2(1;0) npoxoasat cneaytowme nHTErpanbHble KpUBble U3
nepeyYncIeHHOro Bbile MHOXecTBa (puc. 8):
_xt-1
y 2
T.e. yepes Touky M2 npoxomat 4 uHTerpanbHble KPUBbIE, HO MPU STOM
ONA KaXKO0W MHTErpanbHOM KPUBOIM COOTBETCTBEHHO MMEEM:

o d(x2-1) o Ao
y(l)_dx > jx_l—ll Y(l)—dX(X D

D y=(x-1°x<L y=(x-1)%x>1 y=0.

-0,

x=1

=0, y'1) =0.

x=1

iy 9 1y
Y(l)—dX(X 1)

BbiBoA: TaK KaK B TouKe M2 onpepeneHo ABa pa3nuuHbIX Hanpasne-
HUA, a He 4, TO TOUKa He AB/AETCA TOUKO eQUHCTBEHHOCTH (puc. 8).




N

Puc. 8. HTerpanbHble KpuBble ypaBHeHMA (528.1), npoxoasilume yepes Touky M2

Yepes Touky M3(0;0) npoxoaat cneayiowme MHTErpanbHble Kpusble
(pnc. 9):

2
yz%; y=x> x>0; y=x% x<0; y=0.
}‘
1..
-2 -1 .I.] '1 B X
-H

Puc. 9. HTerpanbHble KpuBble ypaBHeHMA (528.1), npoxoasiwme yepes ToYKy M3

Yepes Touky M3 npoxoauT He oaHa MHTErpanbHaa KpUBasA, HO AN Ka-
[0M Yyepes 3Ty TOYKY NPOXOAUT O4HA U Ta Xe KacaTenbHan y = 0.
BbiBoA: Touka M3 He ABNAETCA TOUKOM € AUHCTBEHHOCTM.



2

Omeem: yzx?+C, y=(x+C)?, CeR, y=0.

Ne 310 [®): (y)?+2(x-1)y'-2y=0 (310.1)

Paspelwnm ypaBHeHMe, pacCMaTpMBasn ero Kak KBagpaTHOe OTHOCUTE b-
HO Y'. B pe3ynbTaTte nosy4yMm fBa ypaBHEHUSA:

y'=—(x=1) ++/(x=1)% +2y, y'+ (x=1) = {(x=1)% + 2y,

y'=—(x—=1)—/(x=1)% +2y = Y+ (X—1) = —/(x—1)% +2y.
BbinonHume 3ameHy U = (X—1)% + 2y, noayuum:

u'=2u,
l:u '= —2\/J.
WHTerpupys nosyyeHHble ypaBHeHUs, Hangem:
u=0, Ju==(x+C).

Bo3Bpalasnch K 3ameHe, MONYYMM MHOMKECTBO PeleHUi 3a4aHHOro
ypaBHeHMs:

(x-1)?+2y=0, /(x-1)?+2y =+(x+C).
TaK Kak

JX=D*+2y =+(x+C) < 2y=(x+C)’-(x-1)° <
< 2y=(C+1)(2x+C-1),

TO OTBET MOXHO 3aNncCaTb cheayroumm o6pa30M:
Omeem: |2y = (C +1)(2x+C -1); 2y =—(x-1)°.




Puc. 10. UHTerpanbHble KpuBble ypaBHeHus (310.1)

YpaBHeHUsA, He pa3peLleHHble OTHOCUTENIbHO NPou3BoAHOK. MeToa
BBEeAeHUA napamertpa

He BCerga ypaBHeHue
F(x,y,y)=0 (1)

paspeLlaeTca OTHOCUTENbHO MPOM3BOAHOM Y’, @, €eCAN U paspeluaeTcs,
TO He Bcerza noayyeHHble Npu 3Tom ypasHeHus Y’ = fi(X ,y) nerko uHre-
rpupytoTca. B aTux cayyasax ana pelieHma ypasHeHua (1) MoXKHO npume-
HUTb MeToA BBeaeHuAa napameTtpa. OH NO3BO/AET CBECTM ypaBHeHue (1)
K YpaBHEHUIO, pa3pelleHHOMY OTHOCUTE/bHO MPOU3BOAHON. PaccmoT-
PUM BapuWaHT 3TOr0 mMeToAa Ans c/yyad, Koraa ypasHeHue (1) nerko
pa3pelwaeTcA OTHOCUTE/IbHO y UInN OTHOCUTENbHO Xl.

1 Npyrve BapuaHTbl NpUMeEHeHUa MeTofa CM., Hanpumep, B KH.: CmenaHos B.B.
Kypc dughgpepeHuyuansHbix ypasHeHuli. —M.: EQumopuan YPCC, 2004 (tn. lll, § 2).



1. MNycTb ypaBHeHMe (1) moxHo npusectv K Buay X = f(y'). Toraa sse-
Aa napameTtp p=Y', bygem nmetb

dy = pdx,
x=f(y')@{y Pe

x=f(p).
Mpun aTom
dy = pd(f(p)), dy= pf'(p)dp.
NHTerpmnpys nony4yeHHoOe ypaBHEHUE, Hallaem
y=[ pf'(p)dp+C.
B pe3ynbTate nosiy4aem peLleHna UCXOL4HOTO YPaBHEHMA B NapamMeT-
puyeckom Buge:

x=f(p),

y=[ pf'(p)dp+C.
Ecnmn BO3MOXKHO, TO UCK/IIOYaEM NapameTp, Noyumns obliee pelieHne
pacCmaTpmnBaemoro ypasHeHna B ogHOM U3 cneayrouwmnx sngos:

@(x,y,C)=0, y=9¢(x,C), x=0(y,C).

2. Nyctb ypasHeHue (1) moxkHo npusectv K euay Y = f(y').Toraa sse-
Aa napameTtp p =Y', bygem nmetb

: dy = pdx,
y=f(y) @{

y = f(p).
Mpun aTom
d(f(p))=pdx f'(p)dp= pdx

NHTerpmpys noslydeHHoe ypaBHeHMe, Hallaem
fl
X = Iﬂdm C.
Y

B pe3synbTaTte nonyvyaem pelieHne MCXo4HOro ypaBHeHMUA B napameT-
PUYECKOM BUAE:



x:jl%@dp+Q

y = f(p).
Ecam p = 0 ssnsetca peweHnem ypasHenus f'(p)dp= pdx, 1o K
HalAeHHOMY pelleHuto cieayet gobasutb n pewenne y = f(0).

3. MNyctb ypaBHeHue (1) moxHo npusectn K suay X = f(y,y'). Toraa
BBEAA napameTtp P =Y', 6yaem umeTb

dy = pdx,
= f(x,y'
=tey) < {x=f(y,p).

Mpn aTom

of of
dy=pd(f(y,p)), dy= p(adw%dp}

Ecnu Hallgem pelueHna NoNyYeHHOro ypaBHEHUA B BUAE
y = ®(X,C), To pewieHne NCXO4HOro ypaBHEHMUA NONYYMM B napa-

MeTpU4eCKom snae:

{X= f(y,p).
y =®(p,C).

AHanornyHble paccyaeHuns NPOBOAATCA U B CIyYae, KOrAa ypaBHEHMe
(1) moxHo npusectn k Bugy Yy = f(X,y').

No 267 [@]: x=(y)°+V" (267.1)
Beseas napametp p =Y’, byaem umetb:

dy = pdx, dy = pd(p®+ p) =(3p®+ p)dp,
x=p°+p, (x=p’+p,



Omeem: | Xx=p°+p, 4y=3p*+2p°+C, CeR.

Ne 272 [®]: y =In(1+(y")?). (272.1)
1 cnocob6. Beeasa napameTp P =Y’, byaem umetb:
{dyz pdx {d(ln(1+ p?)) = pdx, 1522 dp = pdx,
y=Inl+p®),  |y=InC+p?), Y =In(Lt p).

2p

2

Pewias ypaBHeHue dp = pdx, Hangem:

p=0; x=2arctgp+C.
CnepoBaTenbHO, NOAYYMAU chnepylolme peleHnsa 3afaHHOro ypaBHe-
HWA:

p=0, x =2arctgp+C,
x=2arctgp+C, < y =In(L+ p?),
y =In(+ p?), y =In() =0.

Omeem: |x =2arctgp+C, y=Inl+p?), CeR; y=0.

3ameuaHue: PelueHMe MOXHO 3anucaTb U B ABHOW GpOpPME, UCKAOUUB
napameTp p cneayowmm obpaszom. Mmeem

y=In(l+p®>) — p==(e’-1).

Torga X = 2arctg(4_r\/ey —1)+C, X= i2arctg(\/ey —l)+C.
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MHTerpanbHble KpuBble ypaBHeHus (272.1)

(npamas y = 0 — ocoboe pelleHue, aBnseTca ornbatolen cemeincrea
KpuBbIX (272.2))

2 cnocob. Paspelunm 3agaHHOE ypaBHEHWE OTHOCWUTE/IbHO MPOM3BOA-

HOM, NONIyYUM
y'=+Je' -1, y=>0.

OueBungHo, Yy = 0 asnsetca peweHnem. OcTasbHble pPeLIeHUA Hanaem,
pasfenas nepemeHHble:

dy .

+dx J.L
Vel -1 Vel -1
Tak kak npny >0
dy [ 1
——— =2arctge’ -1+C,
J.x/ey -1 ’

TO pelleHns PacCMaTPMBAEeMOM Napbl YPaBHEHWU, yunTbIBasA, 4To Y > 0,
MOXHO 3anuncaTb caeayowmnm obpasom:

2arctgve’ —1=+x+C. (272.2)
Omeem: |2arctgv/e’ —1=+x+C, y>0; y=0.

=+x+C.




AdomaliHee 3apaHue

[@] NoNe 269, 271.

BbinonHWTb 3agaHMA 1 1 2 goMallHen KOHTPO/IbHOM PaboTbl Ha Te-
My «YpaBHEHWA, He pa3peLleHHble OTHOCUTEbHO NPOU3BOAHOMN.
MeTtoz BBeAEHUA NapameTpa». Cpok caayum pabotel 15 mapTa

19.02.2025
3aHAaTHe Ne 3 _,

YpaBHeHuUs, He pa3peLleHHble OTHOCUTE/IbHO NPOn3BoAHOM. MeTop,
BBEeAeHUA napamertpa

No 274 [®): y = (y-De’. (274.1)
Bsens napameTp p =Y’, byaem umerts:

{dy: pdx, {d((p—l)ep)= pdx, {pe"dp: pdx,
y=(p-De’, [y=(p-De’, y=(p-1e’

p:O’ X:ep+C,
x=eP+C, y=(p-1e’;

y=(p-De’, |y=-L

Omeem: |x=e” +C, y=(p-1e®, CeR; y=-1.

3ameuaHue. MOKHO UCKNOYUTD napameTp P 13 3anmcm pelleHus. Tak
kKak p=In(x—C),10 y=(In(x-C)-1)(x-C).


https://math-it.petrsu.ru/users/semenova/DIFF_UR/Praktika/Sam_Tasks/Var-Home_KR/DU-KR-2_p1-2025.pdf
https://math-it.petrsu.ru/users/semenova/DIFF_UR/Praktika/Sam_Tasks/Var-Home_KR/DU-KR-2_p1-2025.pdf

X XK XX

MHTerpasbHble KpuBble ypaBHeHUs (274.1)
(npamas y = —1 — ocoboe pelieHue, aBnseTcA ormbatoLeil cemecTea
KpWBbIX)

No 278 [®]: (y')? —2xy'= x* —4y. (278.1)

Paspewwns ypaBHeHMe OTHOCUTENIbHO Y WU BBeAA NapameTp p = y’, 6y-
AeM MMeTb

dy = pdx,
y :%(x2 +2xp—p?).
MopacTaBnaa BTOpoe ypaBHEHWE B MEPBOE, MONYYUM
%(2xdx+ 2pdx+2xdp—2pdp) = pdx, (x— p)(dx+dp)=0.
Toraa ogHO pelleHue 334aHHOro ypaBHEHUA NONYYUM NpU P=X:
1, . 2 Loy X
=—(X"+2X"=X")=—.
y=7,( )=
OcTanbHble peleHna Haxoamm, Korga dx + dp =0:

dx+dp =0, p=-x+C,
yzi(xz +2xp—p?). yzi(xz +2xp—p?).

Otciopa nonyunm 4y = (C? —2(x—C)?).

Omeem: |4y =C? —2(x—C)?, CeR; 2y=x°.




MHTerpanbHble KpuBble ypaBHeHUs (278.1)
(napabona 2y = x? — ornbatowan cemelictea napabon 4y = C2—2(x — C)?)

No 287 [®]: y = xy'—(y")°. (287.1)

Bsens napameTp p =Y’, byaem umerts:

{dy: pdx, {d(xp— p?)= pdx,
y=xp-p°,  |y=xp-p>
[na nepBoro ypaBHeHUA nmeem

d(xp— pz): pdx, xdp+ pdx—2pdp= pdx, (x—2p)dp=0.
MonyyeHHoe ypaBHeHWe pacnagaerca Haasa X—2p =0 »n dp=0.
CneposaTenbHO,

X
d(xp— p?)= pdx, P=3
=
y=xp-p, P=C.
y=xp-p°.

Omeem: |y =Cx—-C?, CeR; 4y=x>.
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MHTerpanbHble KpuBble ypaBHeHus (287.1)
(napabona 4y = x2 — ornbaroLan cemelictsa NpAmMbIX y = Cx —C2

PeweHue ypaBHEHUIT U3 NPUMEPHOIO BapMaHTa KOHTPO/IbHOM
pabotbl

p 3anucu c 0ocku

Jocka cooBLueHnit

.-mr:ﬂ JdomalwHee 3apgaHue
[ A [®] Ne 283.

BbINONHWTb 3a4aHMA AOMALLUHEN KOHTPO/IbHOM PaboTbl Ha Temy
«YpaBHEHWS, He pa3peLleHHble OTHOCUTE/IbHO NPOU3BOAHON. Me-
TO/, BBeAeHMsA napameTpay. CpoK caaum pabotsl 15 mapTa
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