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AHHOTALMUA

BBepeHue. Paccmatpusaetcsa HenmHenHoe andpdepeHumansHoe ypaBHeHe TpeTbero nopsigka ¢ NonMHoMmanbHoW npa-
BOW YacTbio CebMOW CTENEeHN, ONUCIBatOLLIEE BOSNTHOBbIE NpoLecchl B 6ankax. Mpu nccnegosaHmm Takoro knacca ypasHe-
HVI B 0bLLeM criydae HepaspeLurMbIX B KBaApaTypax aBTopbl MCMOSb3YOT METOA, MO3BONSIOLLMIA MOMYYNTb aHaNMMTUYECKoe
npubnumxeHHoe peluenre. [laHHOro pofa nccnefoBaHns OCHOBaHbI HA PELLUEHNN HECKOMNBbKMX MaTeMaTuiecknx 3agad. flaHo
0606LLeHne NoNyYeHHbIX paHee pe3ynsTaToB CCNEA0BaHUS OOQHOIO Kracca HEMMHeNHbIX AnddepeHumanbHbIX ypaBHEHNI
C NOABWKHBIMU OCOBEHHOCTAMM Ha KOMMIIEKCHYI0 06nacTb.

MeToabl n matepuanbl. PaccmatprBaeTcs 3a4ada 0 HaxOXAEHWN TOYHbIX FPpaHuL, MPYMEHeHUS NpubnmxeHHoro petue-
HUS HENMHENHOro AnddepeHLnanbHOro ypaBHeHNA B OKPECTHOCTM NOABMXKHOWM ocoboln Toukn. PaHee Bbinv onpepeneHs!
rpanvubl 0brnactn NpUMeHeHNs NPUBIKEHHOTO peLleHNs Ha OCHOBE TeOpeMbl CYLLUECTBOBaHWUSA W €QUHCTBEHHOCTU, HO
Aarnee noryveHHas obnacTtb Obina yMeHblUeHa 3a CYeT BO3MYLLEHUSI NMOABMXHOW 0cobon Toukn. Mcnonb3ys anemeHTbl
AvddepeHUmanbHOro NCHNUCIIEHNS ANS OLEHKU MOrpeLlHOCTU peLlenns, B AaHHON paboTe yaaetcs pacwmputs obnactb
NPUMEHEHNS MPUBMKXEHHOTO PeLLeHNs 1 NPUBNM3NTL K NMOyYeHHON NepBoHaYyanbHo obnactu.

Pesynbratbl. [1onyyeHbl TOYHbIE rpaHuLbl 06acTu NPYMEHEHNS NPUBNIKEHHOTO peLleHns. TeopeTnyeckme NonoXeHns
NoATBEPXAEHbI YNCIIEHHBIMU pacyeTamu, YTO XapaKTepusyeT Ux AOCTOBEPHOCTb. PaccmaTtprBaeTcs Ba YNCMEHHbIX KC-
nepvmMeHTa. B nepsom B3ATa Touka, nonagatolias nof npeabiayLlyto U HOBYHO, MOMYyYEeHHYI0 B AAHHOW cTaTbe, 0bnacTb.
Bo BTOpOoM — TOuYKa, nonagaroLlas nuilb Nog AeViCTBUE HOBOW TEOPEMBI.

BbiBogbl. ABTOPCKMI NOAX0A METOAA aHaNUTUYECKOro NPUBMAMKEHHOTO peLLeHNs HAXOAMT AanbHenlee pa3BuTne Ha nNpu-
Mepe paccMaTpyBaeMoro Knacca HenmHerHbiX ypasHeHuin. ObobLatotcsa pesynsraThl, NOyYeHHble paHee npu nccneno-
BaHWW TOYHbIX FPaHNL, MPUMEHEHNS NPUBNXKEHHOIO pPeLIeHNs pacCcMaTprBaeMoro Knacca ypaBHEHUI B OKPECTHOCTU NOA-
BVXXHOW 0COBOM TOYKM B KOMMIEKCHOW obnacTtu. MNpeactaBneHHble UCCneaoBaHnst NOATBEPXKAEHb! C MOMOLLbIO YMCIIEHHbIX
3KCMEPVIMEHTOB.

KNIOYEBbLIE CITOBA: acnekT HEMMHEWHOCTWN, BO3MYLLEHWNE MOABWKHON OCOBOW TOYKW, TOYHbIE rpaHuLbl, anpuopHas
oueHka, 3agaya Kowm
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for a certain class of nonlinear differential equations
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ABSTRACT

Introduction. A nonlinear differential equation of the third order with a polynomial right part of the seventh degree describ-
ing wave processes in beams is considered. When studying this class of equations, generally unsolvable in quadrature,
the authors use a method allowing to obtain an analytical approximate solution. This kind of research is based on the solution
of several mathematical problems. The paper generalizes previously obtained results of the study of one class of nonlinear
differential equations with moving singularities to the complex domain.

Materials and methods. The problem of finding the exact limits of application of the approximate solution of a nonlinear dif-
ferential equation in the neighborhood of a moving singular point is considered. Previously, the boundaries of the application
area of the approximate solution were determined on the basis of the theorem of unique existence, but further, the obtained
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area was reduced due to the perturbation of the moving singular point. Applying elements of differential calculus to esti-
mate the error of the solution, in this work, it is possible to expand the scope of the approximate solution and bring it closer
to the initially obtained area.

Results. The exact boundaries of the area of application of the approximate solution are obtained. Theoretical provisions
are confirmed by numerical calculations, which characterizes their reliability. Two numerical experiments are considered.
In the first one, a point falling under the previous and new area obtained in this paper is taken. In the second, the point falling
only under the new theorem is taken.

Conclusions. The author’s approach of the method of analytical approximate solution is further developed on the example
of the considered class of nonlinear equations. The paper summarizes the results obtained earlier in the research of the ex-
act limits of application of the approximate solution of the considered class of equations in the vicinity of a moving singular
point in the complex domain. The presented studies are confirmed by numerical experiments.

KEYWORDS: nonlinearity aspect, perturbation of a moving singular point, exact boundaries, a priori estimation, Cauchy
problem
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BBEJAEHUE

B pemeHnn MHOTMX TEXHHUYECKHX 3ajad HcCie-
JIOBAaTeIM TMPUXOIAT K Pa3iudyHbIM U depeHImab-
HBIM YPaBHEHHAM, KaK JIHHEHHBIM, TaK U HEJIMHEHHBIM.
B citydae nuHEHHBIX ypaBHEHUH MTPOOIeM HE BOSHUKAET,
B CITydae HEJMHEHHBIX U (epeHINaTbHBIX yPABHEHUN
TIPUXOHUTCSI yUUTHIBATH HEKOTOPBIE ACTICKTHI 3TOTO KJIac-
ca ypaBHEHHH, a UMEHHO HAJIMYHE TTOABIKHBIX 0COOBIX
TOYEK, YTO SBISETCS JOCTATOYHBIM YCIOBHEM HEBO3-
MO>KHOCTH B OOIIEM CIIydae pa3pelnTh B KBaJparypax
9T ypaBHeHUs1. OTMETHM, YTO BCE M3BECTHbIE HA JaH-
HBIIl MOMEHT KJIACCHUYECKHE, aHATUTHUECKIE U YHCIIEH-
HBIE METO/Ibl HEMPHUTOIHBI ANl PELICHUs TaKoro THUIla
ypaBHEHHH. DTa CHUTyallus axTyalu3upyeT pa3BUTHE
UCCIIEZIOBAHUIT METONOB pEIICHHs MOJOOHBIX KJIAaCCOB
ypaBHeHMH. Takue ypaBHEHUs] BO3HMKAIOT, K IIPUMEPY,
TIPY UCCJICIOBAHUH BOJTHOBBIX IIPOIIECCOB B IIACTUYHBIX
Oankax wim cTepkusx [ 1, 2], mpu HabmoneHnn pa3phiB-
HBIX YCHJIMH B CTPOUTEIBHBIX KOHCTPYKIWAX [3], B Te-
IUIOTeXHUKE [4—06], pu M3yueHHH MOAM(UKAINOHHBIX
ypaaenuit Llpenuarepa [7, 8]. 3BecTHHI myOmuKaIiim
Pa3penrMOCTH TaKOTO POJIa YPAaBHEHHH B YaCTHBIX CITy-
yasx [9-15], pa3sBuTHe aBTOpPCKOro Meroja B padorax
[16—-18] u acumnToTHyeckoro noaxona [19-22], a tak-
K€ METOJa JIMHeapu3aluK YPaBHEHUS ISl HAXOXKICHHS
paznuuHbIX mapameTpoB [23-26]. CiemyeT OTMETHTb,
YTO ACUMITOTHYECKHH MOXOJ HE MO3BOJISIET MOTYyYUTh
Pe3yabTaThl, IPEACTABICHHBIC B JAHHOM HCCICIOBAHUM.
B HacTostieii paboTe mpoIonKaeTest UCCISI0BAaHNE Pac-
CMaTpUBaEMOro Kjacca ypaBHEHHH, INPEICTaBICHHBIX
B pabotax [27-29], rae Ha IepBOM 3Tarle perieHa 3aa4a
CYILECTBOBAHUS M €IMHCTBEHHOCTH DPEIICHUSI paccMa-
TPUBAEMOTO yPAaBHEHUsS JUIl OKPECTHOCTH MOJIBIDKHON
0c000#1 TOUKH. 3areM IOJMy4eHO aHAJIUTHUIECKOE MpH-
ONMM)KEHHOE pelleHHe, JI0Ka3aHbl allpUOPHBIC OLEHKU
MOTPEIIHOCTH. Jlanee MomydeHbl pe3yNIbTaThl BIMSHUS
BO3MYIIICHHS TTOJBMYKHON 0COOON TOUKM Ha aHAIUTHYE-
CKO€ TIPUOJIMKEHHOE pelieHne. B xoze aTux uccenosa-
HHI HAOJFOAeTCs 3HAYNTENFHOE YMEHBIIICHHE 00JIACTH,
IJie BO3MOXHO TIPOBEJCHUE PACcUeTOB JUII aHAJIUTHYC-

CKOTO TPHUOIVKEHHOTO penieHus. [I[puMeHuB d/eMeHTh
T depeHIMaTLHOTO UCYHCIICHUSI TIPH OL[CHKE TTOrpell-
HOCTH, YIAeTcsl 3HAUUTEIILHO PACIIUPHUTH Ty OOJNACTb.
B nmanHOM HMCCleOBaHWH TIPOBOJMTCS 000OIICHUE pe-
3yJBTaTOB PabOTHI [29] O TOYHBIX TpaHHUIAX OOIACTH
NPUMEHEHHs TPUONIIKEHHOTO PELICHUSI HEKOTOPOTo
KJIacca ypaBHEHMI B OKPECTHOCTH MOJBIKHOW 0COO0M
TOYKH Ha KOMIUICKCHYIO oOnactb. [lomydennsie Teope-
THYECKHUE ITOJI0KEHHS OITBEPIKICHBI YHCICHHBIMHU DKC-
NIEPUMCHTaAMU.

MATEPHUAJIBI U METO/JBbI

Jlns kmaccuueckor 3amaun Komm:

y"’(z):y7 (z)+r(z); @)
v(z)=
V'(z0)=» 2)
V'(20) = 725

B pabote [27] mOCTPOEHO aHAIUTHYECKOE TPHUOIIKEH-
HOE pemIeHue ISl OKPECTHOCTH TIOIBMKHOM 0c000i
TOYKH B popme:

y(z)= (z* —z)_% -gCn (z* —z)g.

Tak kak CyLIECTBYIOIIME HA AAHHBIA MOMEHT Me-
TOJIBI TIO3BOJISIIOT PACCUMTHIBATH 3HAYCHUE IOJBHIKHOM
0C0001f TOYKH TIPHOIIHKEHHO, TO BMECTO BBIpakeHHS (3)
IOJTy4aeM HOBYIO CTPYKTYPY PEILICHHUS:

ORI CEREDYACES

rae C’n — BO3MYIICHHBIC 3HAUYCHUS KO()(HUITICHTOB.

[pwu oreHKe MOTpenTHOCTH penieHns popMyIsl (4)
B pabote [28] oTMeuyaeM CykeHHE OONacTH s pele-
HUs (4) IO CPaBHEHMIO C TEOPEMOIl CyIIeCTBOBAHMS
B Tpyne [27]. [Ipumensist aneMeHT qudQepeHInaIbHOTo
UCYHUCIICHUS TIPH OLIEHKE TMOTPEIIHOCTU pemieHus (4),
yAaaeTcsl 3HAYUTEIbHO MPUOMU3UTHCA K 00facTu B pa-
6ote [27], HO I IPUOIMIKEHHOTO PEIICHUS BhIpaXe-
Hus (4).

)

4)
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PE3YJIBTATbBI HCCJIEJOBAHMUS nmpu N+ 1=3k+2
Teopema SAM(M +AM +1)° |2, — |3/2
A, < X
[ToTpeOyeTcs BEITOMTHEHHE CIIEAYIOMNX YCIOBHHA: ? 1=23 (M +AM + 1)12 | 52* - z|3
1 C'Bobmacti|z” —z| < p,, tae 0 < p, = const; .
)7(2) € C' B otm TH|Z Z| P A Py 1+(M+AM+1)6|22 —Z|+
X X
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n!
e 3/2
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| (1—(M+AM+1) EARE )
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(M +1) 34+ (M+AM +1)°|5, - 2|(7]2, 2] +5) -
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F=FnF,NF, 0
&
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A <2
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oo 1-(M+1)°|5" =22
- -
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Sa =
cE 9 1 zZ —Z ~ - 1
3. + + Ez{z:z|<|zl |},F2= :|Z2 —z|<—4 ,
@ o N(N—2)(N—4) (N+1)(N—1)(N—3) (M +1)
® o
< £ o - 1
s 3 z —Z| F, = :|Z2 —Z|<—4 ,
=S (N+2)N(N-2) (M +AM+1)
22 penywae N+ 1=3k d :|2|_A2’22|:|2|+A2'
SO
()R} N . N
SE 4 SMOLDT e i
QL 6| ~* = Jloka3aTejbCTBO
8 < z —Z|2
<2 OCHOBBIBASCH Ha KJIACCUYECKOM MOJXOJIE, UMEEM:
O w© 1
S5 | |z - APy (2) = |[(2) = 5 (2)| < [p(2) = 7 ()| +]7 () - 5, (2)]-
= + +
7 é N(N-2)(N-4) (N+DN-1)(N-3) OLEeHNM BBIpaXKEHHE ’ y(z)- 7 (z)|, HCIIONB3Ys Me-
z g Tozbl AuddepeHnuanbHoro ucuncinenus [30]:
g9 £ ] T oy $ 00| FE)
= c ~
o G e — z z)| <su "+ su —AC,,
§§ (N +2)N(N -2) |y( )=y ( )| p ; Up‘ acn n
15; § mos Bapuanta N + 1 =3k + 1, u: reU—{Z'|Z*—z|<AZ*}
2 ; 2N-1) N A B :
°z A < SM(OM+D) o x
gz 1S alFE Tanee aHanmnpyeM BBIPaKCHHE:
B9 1= (M +1)° |5 =22 . w3
- B 1 sup ZC (z —z) 2| <
L@ 1 |Z* —z|2 0
= g + + i ~n—-1 L=
xZ N(N-2)(N-4) (N+1)(N-1)(N-3) SZsup|Cn|Tsup|z -7
- U U
ZE ’
¢ 2 5 Z| VYuuteiBasi pa3noxeHne QyHKIUU 7(z) B perymsp-
Q> S ] E— o
(N+2)N(N-2) HBIH psiJL, 110 YCIIOBUIO TEOPEMBI, r ZA (z —z) ,
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MOXKEM 3arucarb B 061116M cjydac &n B BUJEC én =
= Cn(AO, A, ..., A, ). HamoMuHaem OLUEHKHU 17151 Cn [27]:
< 8M(M+ AM +1)*
Bn-1)(3n-3)(3n-5)’
SM(M +AM +1)*"
3n(3n-2)3n-4) ’
SM(M +AM +1)™"
T @n+DGBn-1)(Bn-3)

|3n

| 3n+l

| 3n+2

A Tax)ke OLIEHKH IS Aén [28]:

_ BAM(M +AM +1)*"
Bn-1)Bn-3)3n-75)"
< SAM(M +AM + "
3n(3n-2)3n—-4) °
SAM (M +AM +1)*"

T Bn+D3Bn-D3Bn-3)

| 3n

|AC,

n+l

| 3n+2

Teneps OlleHUM BBIpaKEHHE sup|Cn C y4eTOM pe-
U

KypPEHTHBIX COOTHOILICHUH, TaHHBIX B padote [27], u,

BBITIOJIHSS PsiJl IPE0OPa30BaHU, IOy YHM:

sup|@n| <C, (|A0 + A4,
U

A +A4,.. |4, +A4,]) <

B

< 8M(M+AM+1)6H _
T (m-D(n-3)n-5 "

riue
r" (" .
AM =max sup{T},y0|,|yl|,|yz| “AZ
n=0,1,2,..;
r ()
M = max sgp{T},|yo|,|yl|,|yz| .

C y4eToMm Toro, 4To
n-3

|21* —z|7 n=0,12
n-3

n-3
~% X
sup|z —z| 2 <
v s 7
|22 —z| ,n>2

(me |z]*|:|2*|—A2*,|52* =z +A2*);
n-1
aj} z . n-1 |Z1 —Z|2 ,I’Z:O
U sup|—=—|=sup|Z —z| 2 <
1% a U E
|22 —z| ,n>0,
a TaKkxKe
~ 15
CO:CO:iG—;
8
C=C=.=C=C=..=C,=0,

TTOJTyYHMM CIIEAYIOUTYIO OLIEHKY IS | y(z)-y (z)| :

n-3
A
sup|z —Z +
U

¥(2)-7(2)| < Ysup|C, I‘”T_l
o U

~*

O~ s =1 {15 Az
AC |7 —z[7 < X222
+ Z n %2 | zg/g El*_z|3/2
an—1 . e L,
e HEART D W.AEAEE E
7 7
Torma
- 15 A
— <
‘y(z) yN(Z)‘ 293 Zl*—z|3/2+

n-3

s 2 =
5 -2 T =A+A +A, +A,

+ Aé*in—_lTn
~" )

Takum oOpa3oM, OITydaeM, 4To
S
0 — 2 \6/§ |3/2 :
Jnst oneHKH A| BOCTIONB3yeMCsl TEOPEMOH BTOPOH
pabots1 [27]:
SM(M +1)y*"0 .~

oA 2
3|Z Z| X

1-(M +1)° |z* —z|5

A

~ %
Z —z

A <

1
NIN-2)(N-4)  (N+D(N-T)N-3)

~% 5
z —Z|2

*

z —Z|

(N +2)N(N -2)

B ciryqae N + 1 =3k,
SM(M +1)*" 5 X

_Z|2><

A <

1= (M +1)° |£* —z|%

-
1 |z —z|2

NON-2)(N—-4)  (N+D(N-D(N-3) "

- Z|

(N+2)N(N-2)
it Bapuanta N+ 1 =3k + 1, u
SM(M +1)*"™ 5 X

_Z|zX

A < .
1—(M+1)"’|z* —z|5

1
~% A
1 |z —z|2

N(N=-2)(N-4) (N+I)(N-1)(N-=-3)

5z —Z|
(N+2)N(N-2)
mpu N+ 1 =3k +2.
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JlaHHBIC OIICHKH CIIPABEIJIMBEI B 0071aCTH Takum 00pa3om, MmoayyaeM OKOHYATEIIBHOE BhIpa-
1 JKEHHE [T OUEHKH A,:
F o=4z:|2 - . .
2=127]E -4 < (M+1) SAM(M +AM +1)° |2, —=[
<
2 = ok 3
Jlanee nepexonum K OlEHKaM it A: 1-2° (M +AM +1)? |2, - z|
- S v
A, <Y |AC |5 27 = Y[AC, || - 7 + [1+(M+AM+1)6 2 2|+
7 4 X
* 2
I + (M+AM+1)°|z -z
+ Y |AC,, ||l -2 = A, + A, 2"
4
s 3/2
PaccMOTpuM citydaii IpoOHBIX cTeneHelt ¢ yueTom x (1 +(M+AM +1)° |2, 2 | )
3aKOHOMEPHOCTHU OLICHOK JJIsd ACn 1 MOJIYYCHHBIX OIIC- HaHHaﬂ OLIEHKA Az CHpaBCZ[HI/IBa B 06JI21CTI/I
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4 1 » 1Y
e N 100 S B
+2 |G, |5 -2 T + D |AC, |5 -2 7 < 7
1 1 ({ﬁ} !
L E8MM A+ B
- i SAM(M +AM +1)*" |§ e, =AY ( ( D03 )5) |z2 —zl? | <
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ToYHbIE rpaHuLibl 06AGCTU MPUMEHEHUS NPUBAMKEHHOIO PELLEHUS
AAS HEKOTOPOTO KAGcca HEAMHEMHbIX AMPPEPEHLMANBHBIX YPaBHEHMI B KOMIAEKCHOM 06AacTu

C. 1892-1900

YucsieHHBIN IKCIIEPUMEHT

Ipumep 1. IlpoBenem pacuets! 3axaun Komm (1),

(2) ¢ ycnoBusimu:
r(z)=2; y(0)=0,2+0,5i;
¥'(0)=-0,3-0,7i; y"(0)=0,95i;
Z" =5,8563; AZ=0,0005.

PaccmarpuBaemast 3anada (1), (2) mpu gaHHBIX yc-
JIOBUSIX Hepa3pelnma B KkBajparypax. [Ipumensis nomy-
YEHHBIE PE3yNBTaThl, PACCIUTAEM NPUOIMKECHHOE Pellie-
Hue (4) npu N =9 ju1s 3HaUeHUs apryMeHTa Z, C y4eToM
obnmactu F =F, NF,NF,, na xotopoii Teopema [28]
sByIsIeTCst puMeHuMoi — p = 0,015625 (mpunsitoe 060-
3HaueHue B pabore [28]). Pesymerarer pacueroB mpen-
cTaBJieHbI B Ta0I. 1.

Ilpumep 2. Paccmotpum 3anmauy Komm (1), (2)
C YCIIOBHUSIMH:

r(z)=z"; ¥(0)=0,2+0,5i;
y’(o) = _Oa3 - 0’719 y”(o) = 099519
Z" =5,8563;, Az =0,0005.

PaccmarpuBaeM 3Hau€HHME X,, YIOBJIETBOPSIO-
1iee YCIIOBUIO HACTOSIIIEH TeopeMbl, Haxojseecs
B obnactn F'= FiNF, " F, —p,=0,06249, z, = 5,78,
HO TP 3TOM HE MOATIAAAIOIIEE MO PE3YIBTaThl TEOpe-

MBI paboThI [28]. Pe3ynbrarsl pacyeToB MpeCTaBICHbI
B Ta0I. 2.

Taou. 1. XapakTepuCTUKU NPUOIIKEHHOTO PeIIeHUs

Table 1. Characteristics of the approximate solution

z Vo(2) A, A A

| 2 3
5,841 | 1,5081 - 107—1,3799 - 10° | 0,04 | 0,07 | 0,0005

Tpumeuanue: y,(z,) — aHATUTHYECKOE NPUOIMIKEHHOE pe-
menue (4); A, — OIEHKa IOTPENTHOCTH, MOTyYeHHAs COTac-
HO pabote [28]; A, — OlEHKa MOrPEIHOCTH COMIACHO JaH-
HOH pabote; A, — anocTepropHast OIEHKa JUls penieHus (4).
B cnyuae A, = 0,0005 nokasannas teopema tpedyer N = 14.
Cunaraembie ¢ 10 mo 14 B o0iei cymme He BIMSIOT Ha TOY-
HOCTB TIOJTy4eHHOTO0 pesynbrata — € = 0,0005, 310 03HayaeT,
a0 mpu N = 9 mojyyaem 3HaueHHE J,(Z,) € TOYHOCTBIO € =
= 0,0005. Cnenyer OTMETUTb, YTO AlPHOPHBIC OIICHKU JIaH-
HOH paOoTEI ¥ paboTHI [28] IMEIOT OJMHAKOBEIH MOPSIOK.

Note: y,(z,) — analytical approximate solution (4); A — er-
ror estimate obtained according to [28]; A, — error estimate

according to this paper; A, — posteriori estimate for the solu-
tion (4). In the case of A, = 0.0005 the proved theorem re-
quires N = 14. The summands 10 to 14 in the total sum do not
affect the accuracy of the obtained result — & = 0.0005 this
means that when N =9 we obtain a value j,(z,) with accuracy
€ =0.0005. It should be noted that the priori estimates of this
paper and the paper [28] are of the same order.

Taba. 2. XapakTepucTUKH TPHOIKEHHOTO PELICHHS

Table 2. Characteristics of the approximate solution

A,
0,0009

Z, Vo(2y) A;
5,78 | 378 980,6054 + 532 683,1167i | 0,02

Ipumeuanue: 3,(z,) — npubiamkeHHoe perreHne (4); A} —
HOTPEIIHOCTB, COMIACHO HACTOsIIei paboTe; A, — anocrep-
OpHasi IOrpenHOCTh perueHs (4). st Bapuanra A} = 0,0009
I10 JTIOKa3aHHOU B paboTe Teopeme cieayet N = 13. Crnaraemeie
¢ 10 mo 13 He BAMAIOT HAa TOYHOCTH IPOBEJCHHBIX PACUCTOB —
£ =0,0009. 310 03Hauaet, yto npu N = 9 noxyyeHHoe 3HaUe-
HHe , (z,) umeer tounocts & = 0,0009.

Note: ,(z,) — approximate solution (4); A} — error, accord-
ing to this paper; A}, — posteriori error of the solution (4). For
the variant A}, =0.0009, according to the theorem proved in
this paper, it follows that N = 13. The summands 10 to 13 do
not affect the accuracy of the calculations — & = 0.0009. This
means that when N = 9 the obtained value has an accuracy of
€=0.00009.

JAK/IIOYEHUE U OBCYXJIEHHUE

ABTOpCKI/Iﬁ nmoaxoa METoJia aHAJIMTUYECKOT'O ITpU-
6J'II/I)KGHHOFO peHICHUA HAXOOUT nanLHeﬁmee Pa3BUTHE
Ha TIpUMeEpe PacCMaTpUBAEMOro Kjlacca HEIMHEHHBIX
ypaBHEHUM. B uccienoBaHUU MONyYEHHBIE pe3yibTa-
ThI OCHOBBIBAJIMCH Ha BJIEMEHTAX TU(P(PEPEHIINATHHOTO
HWCYHCIIEHHUS, KOTOPBIE MO3BOJIMIIN YIYYIINTE IPEABITY-
1IMe pe3ynpTaThl. B cTarbe 0000IaOTCs pe3yIbTaThl,
MTOJTyYCHHBIC paHee IPH UCCIICTOBAHUHU TOYHBIX I'PAaHHII
MIPUMEHEHHS TPUOIIKEHHOTO PELIeHNUs], pacCMaTpUBa-
€MOro KJjlacca YpaBHEHHMH B OKPECTHOCTH MOJBHUKHOMN
0c000ii TOUKH B KOMILIEKCHOM obnactu. [Ipencrasien-
HBIC MCCIICAOBAHUA MOATBEPKIACHBI C MOMOUIBIO YUC-
JICHHBIX OKCTIEPUMECHTOB, C OJIHOI?I CTOPOHBI, TOATBEPIK-
JAIOIIMX TIOJIyYEHHBIC TEOPETHYECKHE Pe3yNbTaThl;
C Ipyroil CTOPOHBI, XOPOIIIO COTIIACYIOIIHUECS C PE3yb-
TaTaMy IpeabIIyieil myOnukauy B o0mmei obaactu.
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