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BEIIIWMHYY TAPTUBJIM TYJIA JJU®O®EPEHIIUAJLIIA TEHTJIAMA

HNxpamosa Haprusza CangakdapoBHa
TypcynoBa Jpramoii FaiipaT:koH Ku3u
@apzona oasnam ynueepcumemu , Mypabouiiiap xyyacu 19yu.

AHHOTATHUSA. YOy Makonaoa ukku y3eapysuunu QYHKYusHUHS 10KOpU mapmuo.nu
myna ougpgepenyuaruoar ¢hoiidaranub, odewunuu mapmubau myna ouggepenyuaiiu
MeH2NaManap maokux dSMuieaH.

Kamut cy3aap. bewunuu mapmubau myna oughghepenyuannu menenama, d6ewiunyu
mapmubau myna oughgepenyuaniu GyHKYUs, YMyMutl e4um.

FIFTH ORDER TOTAL DIFFERENTIAL EQUATION

Annotation. In this paper , fifth order total differential equations are researched using
the higher-order total differential of two-variable functions.

Key words. Fifth order total differential equation, fifth order total difterential function,
solution.

HOJIHOE TUO®P®EPEHIIUAJIBHOE YPABHEHHUE ITATOI'O ITIOPAAKA

AHHOTAUMA. B 5motl cmamve ucciedyiomcs ypasHeHus noaHo2o oughgepenyuana
nAMo20 NOpsOKa C UCNONIL30BAHUEM NOJIHO020 Oupgepenyuania Gynkyuii 08yx nepemeHHulx
boJiee 8b1COK020 NOPsIOKA.

KiroueBble cjioBa. Ypasnenue nonnozo oughghepenyuana namozo nopsaoxa, (hyHKyus
noOIH020 Ougpepenyuana namozo nopsaoKa, peuieHue.

KUPHUII

bupunun taptubmu Ttyna nuddepennmamm onauit auddepeHIMan TeHTIamMantap
Xakuaa kymiad amabuérmapaaH MabiaymMoT oiuil MyMkuH [1-2], [5-6]. IlynunTrnex,
WKKWHYH, YYUHYH, TYPTUHYH Ba n-TapTtubmm tyna audddepenumanim Teariamanap [3-4-7]
unuapaa ypraswirad. YmOy Makonaga OemuHud TapTHOMM Tyna auddepeHmamm
TEHIJIaMaJJapHU YMYMUWA €YUMHUHHM Tyna JuddepeHuuanay OYVnuil IapTiIapuHu Kyiuiao
TOIUII YpraHUJITaH.

Tabpud. Arap

M., (x, y)dx5 +5M (x, y)dx4dy +10M ,dx’dy? +10M ,.dx’dy® +
+5M,,(x,y)dxdy* + M (x,y)dy> =0 (1)
KYpUHUIIIary TeHraamaga M, (x,y), M,, (x,y), M, (x,y), M, (x,y) Ba
M (x, y) bynkuusanap y3nykcu3 auddepeHunamianyBun (QyHKusuiap 6ynamul, Oymap
yuyH
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My, _ M, oM, _ Mz, M, _ OM,; My, _ oM,

b b M b

oy OX oy OX oy OX oy OX

My, _ Mg - ©
oy OX

MyHOcabar ypuHiau Oyica, (1) TeHrnama O6emmHun TapTHOIM TYna nuddepeHnnanin

My M, M, M;, My, My, M, My,

TEHTJIaMa Jielunnann, OyHaa , , ; ; ;

oy ox oy ox oy ox oy | ox
oM, oM

p 8—05 byHKIMUTap OMpOop coXana y3lIyKcu3 QyHKIUsIap.
y X

(1) TeHrnamMaHWHT Yam KUCMH OHUPOP u(x, y) GYHKIUSHUHT OCIIMHYM TapTHOIN

)

VK quddeperiuany, spHu [1.3106]
d°u =M, (X, y)dx® +5M,,(x,y)dxdy +10M,dx’dy? +10M .dx’dy’ +

+5M,, (X, y)dxdy* + M (%, y)dy®

Oynca, y xonaa

o°u(x,y o°u(x,y o°u(x,y

—a(x5 ) w0 (X:Y), 8)((#ay)='\/|41(x’3’),ax§fayz)='\/|32(><,y),
o°u(x,y o’u(x,y o’u(x,y (
8X58y3):M23(X,y)) #:MM(X’)’)’%:M%(X;)/)- (3)

SKaHJIMTHUJIaH, IOKOpUary (2) maptiap Keau0 YMKUIIUMHKA TYITYHHII KHHUH dMac.

(3) TEHTTIMKJIAPHUHT YYUHYUCHIAH U (x, y) (G YHKIMSIHHI
u(x,y)=I Mz (x y)dx’dy* =C, (y)+C,(x)
Kypunumma 6yacun, 6y epaa C, ( y) ,C, (x) -uxtuépuii y3rapmacnap ( ¥,A € N).

(3) TEHINMUKIApPHUHT OWPUHYMCH, HWKKUHUYHUCH, TYPTHHYHCH, OCIIMHYUCH Ba

onmCH A
PO oty ) € ()65 () ).
%Z’yy)=a—i[mz(x, y)dy |+ C. (x) =M (xy), ©)
iig—;p:%[wsz(x’y)dxkcf(y):'V'zs(x,y), ©)

P [ )0 .60)+ € () M),
ou(x,y) o°

o —ayg[jij32(x,y)dx3]+%x2.Cl"'(y)+x.C2"'(y)+
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+C; (Y)=Mg(x,Y) (8)

TEHTJIaMalapHu XOocua Kuiamus. (4), (5), (6), (7) Ba (8) TeHTIHMKIapIaH C1 ( y), C2 (y)

: C3(y), C, (x), C, (x) JapHH Tomamu3. TONMWITaH HaTHXaJapHH u(x, y) byHKIMITa

onmu6 6opulb KYsSIMU3 Ba yMyMHUI edumra 3ra 0yiaMus.
FOxopuaa aiiTuiranaapHu Kyiiuga Oepuiiran MUCOJI OPKAJId KYpruO YMKaMu3.

Mucon. Yoy
720xy°dx® +5-1080x°y2dx*dy +10 - 720x° ydx’dy® +

+10-(180x* + 240y® )dx’dy*® + 5- 720xy°dxdy* + 720yx’dy® =0
OemmHYM TapTUOIM TYIa AuddepeHan TeHrJaMaHuAT YMYMUA €4UMUAHHA TOTHHT.

Eunm. By epna Mo, (x,»)=720x°, M, (x,y)=1080x°y*, M,,(x,y)=720x"y,
M, (x,y)=180x" +240y°, M, (X,y)=720xy*, M (X, y)=720yx’.

bepwiran tenrnamanu tyna augdepeHIHAIUINK ApTIApUHU KaHOATIAHTUPULITUHU

TEeKIIUPAMU3:
My (Xy) o oM, (x.y) o 22 2
ﬁTza[?ZOxy‘g]:ZlGOxyz, T=&[1080x y* |=2160xy°,
. 8M5(é(x, y) _oM 4;(x, y) ;

Y X
oM (X,Y) 0 6Maz(XvY) 0 3 2
%—y - a_y[1080x2y2] =2160x7y, e :&[nox y | =2160xy,
. aM%(x,y) _ aMgza(x,y) ;
Y X
Ma(xy) 3[720x3y] =720%°, Mz (%) :£[180x4 +240y° | =720%°,
oy OX OX
. 8M328§/x, y) _oM 238(x,y) ;
X
oM (x,y) 0 aMM(X’ y) 0 2 2
Z;T:@[BOX“ +240y° | =720y, T:&PZOW |=720y%,
. aMzgaE/x, y) _ aMlg(X’ y) ;
X

My (%) _ i[noxyzj —1440xy, aMOSG—(X’y) — aﬁ[noyxz] =1440xy
X X

oy oy
. oM., (x,y) _ M5 (X, Y)
oy OX
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Jlemak, OepwiraH TEHIJIaMa OCIIMHYK TapTHONM Tyna muddepeHnuamum TeHTIaMa

skaH. By »oaca Owusra Oepunran TeHrjaama Oupop u(x, y) GYHKUUSHUHT — TYIa
muddepeHmanu OYynumm Keaud YuKaIu. u(x,y) GYHKIMSHA TUKIANT MakKcaauaa

M,, (X, y) ¢yHKIMAIaH aBBail ) HU y3rapmac Ae0, x Oyitnmua yd MapTa uHTerpaao,

aiu(x, y)=[M,, (x y)dx=[720x’ydx =180x"y + C,(y),

X

82

yu(x, y)=J180x*ydx + [C,(y)dx +C,(y)=36x"y + x-C,(y)+C,(y),

3

24 (09) = 30+ - (1) 1€, (1), 1)~

1
=6x°y + -3 -C,(y) +x-C, (¥) +Cy (y)

TEHTJIMKHU Xocuil Kuiamu3.CyHrpa Oy TeHIVIMKAAH X HHU y3rapmac n1e0, y Oyinya

MKKH MapTa UHTerpamuiao, u (x, y) (GYHKIMSHUA TOTIAMU3:
4

u(x,y)=[6x"ydy +%x2jC1(y)dy +XJC,(y)dy +C,(y)dy +C,(x)=

ox>oy
1
=3x°y? +§x2jC1(y)dy+ijz(y)dy+jC3(y)dy+C4(x)
0° 1
axs—éyzU(><,3/)=I3><6y20|y +5X G (y)dy” +X([C, (y)dy” +

+[[C,(y)dy? +[C,(x)dy + C,(x) =

=x°y? +%X2HCl(y)dy2 +x]1C,(y)ay" +[[Co(y)ay® +y-C,y (%) +Cs(x).

Tonmnran u(x, y) dbyakusagan x  OViimua Oem  MapTa XYCYCHH XOCHJIaHH
xucobmad, M., (x, y) dbyHkIUsATa, Yy Oyiinya Oemn MapTra XyCycHi XOCHWJIaHU XHC0011a0,
M (x, y) byHKIMATa, X OYiinya TYpT Mapta y Oyiinuya Oup mMapra XyCyCHl XOCUJIaHU
xucobmab, M 41(x, y) ¢yHkuusara, x Oyiuua Oup mapra y Oyitmua TYpT Mapra XyCycHid
XOCHJIaHU Xucobmad, M,, (x, y) ¢yHkuusara, x Oyinya UKKM Mapra y Oyiinua yu mapra

Xycycuit xocuianu xuco6mad, M, (x, y) ¢ynkumsra tenrmab, C, ( y), C, ( y) ,C, ( y),

C,(x) Ba C;(x) napuu kyituzaruda ronamus:
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M =1080x%y? +C," (x) =1080x%y?,
OX"0y
82:(5—;;/2/) =180x* + C, (y)=180x" + 240y,
65;(2;’4)/) =x-C/(y)+C, (y)=720xy?,
a5ua(y)§’ ) _ =X C"(y)+x-C," (y)+C," (y)=720x"y .

1
C,(y)=60y*, C,(y)=my+m,, C3(y):§m3y2 +m,y +m,,
1 1 1 1 1
Cél(x):gklx3 +Ek2x2 +kx+K,, Czs(x):ﬂksx4 +€k6x3 +Ek7x2 + KX +Kg .

Cl(y), Cz(y),C3(y),C4(X) Ba C; (x) JTapHU u(x,y)(pyHKumra onmub 60pud
KyHno

u(X,y):X6y3+%X2-ﬂ60y4dy2+x-ﬂ(mly+m2)dy2+
+jj( m,y’ +m,y +m, jdy2+
+y- [ kX += kx +kx+k} k5x4+£k6x3+£k7x2+k8x+k9:
2 24 6 2
:x6y3+x2y6+%mlxy3+%m2xy2+2—14m3y4+%m4y3+%m5y2+

+6kx y+= kxy+kxy+ky+ kx +6kx +2kx + kgX + K.

q)yHKL[I/IﬂHI/I XOCHJI KWJIAMU3. I[eMaK Ou3 u3narad QyHKIMS:

1
u(x,y) X°y® + = X ﬂ60y4dy +x- ﬂ(mly+m2)dy +H( m,y +m4y+m5jdy +

+y - [ k,x° +2kx +k x+k} 24k5x4+gk6x3+§k7x2+k8x+k9:

=xy® + x°y° +%m1xy3 +%m2xy2 +2—14m3y4 +%m4y3 +%m5y2 +

+%klx3y +%k2x2y+ k,xy +K,y +ik5x4 +%k6x3 +%k7x2 + kX + kg
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