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K BOIIPOCY PEI'YJISIPU3YEMOCTH KPAEBOW 3AJIAYY THUITA HAKJIOHHOM
IMPOU3BOJHOMU AJIA DJUIMITTHYECKUX CUCTEM BTOPOI'O ITOPAJIKA
HA IINIOCKOCTH

AWM. Bacuk', E.B. I'punyk', T.B. Konaiinesa’

1 o .
Bpecmckuii eocydapcmeennviii ynusepcumem umenu A.C. Iywkuna
2 M . .
bpecmckuii 2cocydapcmeennbiii mexHuweckuii yHugepcumem

ON THE QUESTION OF REGULARIZABILITY OF THE OBLIQUE DERIVATIVE
TYPE BOUNDARY VALUE PROBLEM FOR SECOND-ODER ELLIPTIC SYSTEMS
ON THE PLANE

A.L Basik', E.V. Gricuk', T.V. Kapaitsava’

'Brest State A.S. Pushkin University
’Brest State Technical University

Annortanus. PaccmarpuBaercs MHOkecTBO 9)1(2;2;2) 2UIMNTHYECKHX CHCTEM IBYX IH((GEpeHIHAIbHBIX YPaBHEHUH C
YaCTHBIMH IIPOU3BOAHBIME BTOPOTO IOPS/KA Ha IUNIOCKOCTH C MOJIOXKUTEIIBHBIM XapaKTePHCTHIECKUM OIpe/ieIuTeNneM. 3afada
THUIIa HAKJIOHHOH IPOU3BOJHOM Juist cucteMbl 3 9)1(2;2;2) B orpaHnueHHOH obiactu Q ¢ riagkoif rpanumeit 0Q cocrout B
OTBICKAHWH PEIICHUS T10 3aJJaHHBIM IPaHMYHbIM 3HAYEHUSM IPOM3BOAHBIX 10 HEKAacaTeNbHbIM K O HampaBieHusIM [, u [,.
U3BectHO, uto MHOXecTBO 1(2;2;2) HMeeT TpU KOMIIOHEHTHI T'OMOTOMHYECKOH CBS3HOCTH. M3BECTHO TakiKe, YTO €CIH
cucrema u3 M(2;2;2) sBISETCS CUCTEMON OPTOTOHAIBHOTO THNA U [, [, — BEKTOPHbIE MOJIs, HEKOJUIMHEAPHBIC B KaXKJOH
TOYKE TPAHMIIBI, TO 33j1a4a THIA HAKJIOHHOM NPOU3BOIHOMN SABJISETCS HETEPOBOW B KJIACCUUECKOH IOCTAHOBKE (HE3aBUCHMO OT
TOMOTOIIMYECKOT0 KJIacca CHCTeMBI). B HacTosmel cTathe Ui Kaxaoi KoMIoHeHThl 9)1(2;2;2) mpUBOJUTCS MPECTAaBUTENb,

o0nagaromuil CIeyIOIUMU CBOMCTBAMH: KaXas KOMIIOHEHTa IPOU3BOILHOTO JBaXIbI HENPEPHIBHO MU((hepeHIpyeMoro
pelLIeHNs SBIsieTCs OMrapMOHUYECKOl (GyHKIMEeH 1 KpaeBas 3a7ada THIIa HAKIIOHHOW IPOU3BOJHON IJIS 9TOTO HPEICTaBUTEIS
He sBIIsIeTCA perynsapusyeMoii. CliejoBaTenbHO, PeryIspu3yeMOoCTh 3ajaui TUIIAa HAKJIOHHOH NPOU3BOIHOM I paccMaTpuBae-
MBIX JUIUNITHYECKUX CHCTEM He CBSA3aHA C TOMOTONUYECKHM KIIaCCOM CHCTEMEL.

KiroueBble c10Ba: ouiunmuyeckas cucmema, pecyisapusyemas Kpaesas 3adaud, yciosue Jlonamunckozo, 2oMomonuieckas
Kaaccuguxayus.

s uurupoBanusi: bacux, A.1. K Bonpocy peryispu3yeMoCTH KpaeBoW 3aJauu TUIA HAKJIOHHOW IPOM3BOJHOM /I 3JUIHII-
THYECKHX CUCTEM BTOPOro mopsjika Ha miockoctu / AWM. Bacuk, E.B. I'punyk, T.B. Konaiiuesa // IIpobaemsl ¢pusuku, Matema-
THKHU ¥ TeXHUKH. — 2022. — Ne 3 (52). — C. 67-71. — DOI: https://doi.org/10.54341/20778708_2022_3 52 _67.— EDN: GFUZYC

Abstract. The set 91(2;2;2) of elliptic systems of two second-order partial differential equations on the plane with positive
characteristic determinant is considered. An oblique derivative type boundary value problem for a system from 91(2;2;2) ina
bounded domain Q with a smooth boundary 0Q is to find a solution for given boundary values of the derivatives along the
directions /, and /, nontangential to 0€ . It is known that the set $1(2;2;2) has three homotopy connected components. It is

also known that if a system from 201(2;2;2) is a system of orthogonal type and /,, [, are vector fields that are noncollinear at

each point of the boundary, then the oblique derivative boundary value problem is Fredholm in its classical formulation
(regardless of the homotopy class of the system). In this paper, for each component of 9%(2;2;2), a representative is given that
has the following properties: each component of an arbitrary twice continuously differentiable solution is a biharmonic
function, and an oblique derivative type boundary value problem for this representative is not regularizable. Consequently, the
regularizability of a problem of oblique derivative type boundary value problem for the elliptic systems under consideration is
not related to the homotopy class of the system.

Keywords: elliptic system, regularizable boundary value problem, Lopatinski condition, homotopic classification.
For citation: Basik A.1. On the question of regularizability of the oblique derivative type boundary value problem for second-

oder elliptic systems on the plane / A.L Basik, E.V. Gricuk, T.V. Kapaitsava // Problems of Physics, Mathematics and Technics. —
2022. - Ne 3 (52). — P. 67-71. — DOI: https://doi.org/10.54341/20778708_2022_3_52_67 (in Russian). - EDN: GFUZYC

BBenenue 0Q). PaccMOTpUM MHOXECTBO PaBHOMEPHO 3JUIUII-
[ycts Q e R’ — orpanuuennas 0671acTh, rpa- THYECKHX CHUCTEM IBYX AN (EepeHIHaIbHBIX ypaB-
HHIEH KOTOpOH sBIIsieTCs raakast Kpusas JlsmyHoBa HEHHUM BTOPOTO MopsaKa B 00aactu €2
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A.U. bacuxk, E.B. I'puyyx, T.B. Konaiiyesa

2 0u 2 Ou
>4, (x)aacj—aack+ZA’ (x)—_+A0(x)u =0, (0.1)

k=1 Jj=1 Oox ¥

spech A, (x), A, (x) u A4, (x) — 3ananubie B Q
JOCTAaTOYHO TJIAJIKNE KBAJpATHHIC BEIIECTBEHHBIC
MAaTpHIIBI-QYHKIHH BTOPOTO Mopska, u:Q — R* —
HCKOMast BEKTOP-QYHKITUS.

B.B. Bosipckuii ycranoswi [1], 9T0 MHOXECTBO
IIUIMITHYECKUX CUCTEM JBYX IU(QepeHranbHbIX
ypaBHEHHI BTOPOTO MOPAIKA HAa IUIOCKOCTH C IIO-
JIOXKUTEIBHBIM XapaKTEepPUCTHUYECKUM OIpeesInTe-
JeM UuMeeT TpU KOMIIOHEHThl TOMOTOMHYECKOM
cBs3HOCTU. CHCTEMBI NEPBOM KOMIIOHEHTBI T'OMO-
TOIHBI ape ypaBHeHul Jlammaca

Au, =0,
Au, =0.
CucTteMbl BTOPOIl KOMIIOHEHTBI TOMOTOIIHBI CUCTEME
A B. bunagze
o’u, _62141 5 o’u, _0
ot ox; 0Ox,0x, -

(0.2)

s s R 0.3)
Ou, Ou, Ou,
+ 2 2 =0,
ox,0x, Ox; — Ox,
TpeTbe KOMIIOHEHThl — CONPSDKEHHOW cHucTeme
A.B. bunagze
ol ol o’
W O, 0
ox;  Ox, Ox,0x,
(0.4)

5 o’u, . ou, B o’u, _o.
ox,0x, Ox; ox;
3amava OTHICKAHUS PEIICHUS

u(x,,x,) = (1, (x;,,), 4, (%, X, ))T eC* QN ce (ﬁ)
cucremsl (0.1), yIOBIETBOpSAIONIETO HA TpaHHIE
obmacti () KpaeBBIM YCIOBHUSIM

p, (s gradu,) + g, (l,; gradu,) = f,, k=1,2, (0.5)
Ha3bIBAETCs 3aJayedl THUMA HAKJIOHHOW IPOU3BOA-
HOIl; e p,.q,,f, :0Q - R —3aganHble GyHKIUH

knacca C**(0Q); 1,l, — 3a1aHHbIe HeKacaTebHbIE
K OC2 BEKTOpHbIC HOJS; (+-) — CTAaHOAPTHOE CKa-
JSIpHOE TMpoM3BeacHHe Ha miockoctH; C™*(Q) —

MHO)KECTBO BCEX HENPEPHIBHO AU PEPEHIIPYEMBIX
B oOactn Q (DyHKUMI 10 TIOpS/AKA 71 BKIIOYUTEIh-
HO, YacTHBIE PON3BOHBIE MOPSIKA /1 KOTOPBIX He-
npepsIBHEL 0 ['enpaepy ¢ mokazatenem o € (0;1] B

9Toi obmactu; C™*((2) — MHOXECTBO BCEX HEIpe-

peiBHO nuddepeHnnpyeMbx B obmactn Q  ¢dyHK-
oUil 10 mopsAKa n BKJIIOYUTENBHO, BCE YaCTHBIE
MPOU3BOIHBIE KOTOPBIX 0 MOPSAKA # BKIIIOYUTENb-
HO JOMYCKalOT HEMpPEPhIBHOE NMPOAOJDKEHHE Ha 3a-
MBIKaHHE O0JIACTH M TPOJOIDKECHHUSI BCEX IMPOU3BOI-
HBIX HENpephIBHBI MO lenmpaepy ¢ MoKas3arenem
ae(0;1] B Q.

Jlns mpou3BOIBHON AIIUNTHYECKOH CUCTEMBI
(0.1) xpaeBast 3ajauya THIIAa HAKIOHHOW IPOU3BOJ-
HOW, BOOOIIE TOBOpPS, HE SBIACTCS HETEPOBOIL.
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Hampumep, B cinyuae /, =/, 3agada He Oyner HeTe-

poBoii [2] aist cuctemst (0.3).

B pabote [3, c.74] nmokaspIBaeTcs, 4TO €CIH
(0.1) sBusercs cucTeMON OPTOTOHAIBHOTO THIA U
BEKTOPHI /, U [, He KONJIMHEapHbI B KaXKAOH TOUKe

rpanunsl 0Q2, To 3agaya (0.1), (0.5) opu p, =¢, =1
U p, =q, =0, ABIsgeTCSI HETEPOBOU HE 3aBHCUMO OT

TOr0, KaKOoW KOMIIOHEHTE TOMOTOIHMYECKON CBS3HO-
ctu mpuHaIIeKuT cuctema (0.1).

B Hacrosmien cratbe I KaKI0H KOMIIOHEHTEI
TOMOTOIIMYECKON CBS3HOCTH MHOXECTBA DIUTHIITH-
gecknx cucteM Buga (0.1) mpuBoAWTCS TpeACTaBU-
TeJNb, U KOTOPOTO 3a/1ava THIa HAKIIOHHOH TpOom3-
BOJHOW HE SIBISIETCS HETEpOBOM. TeM camMbIM MBI
MMOKa3bIBAE€M, YTO PETYISIPHU3yEeMOCTh 3aJa4dll THUIA
HaKJIOHHOW IIPOMU3BOJHOM ISl paccMaTpUBacMbIX
SJUTUNITUYECKUX CHUCTEM HE CBs3aHA C FOMOTOIHYE-
CKUM THITOM CHUCTEMBI.

OTMeTuM 311eCh, YTO MpodJIeMa TOMOTOIHYEC-
CKOM KIaccu(pukanuu BHepBbie ObUTa CHOpMYITHPO-
BaHa V.M. T'enppaniom B 1960 1. 1 coctout B on-
penencHUr Yuciia KOMIIOHSHT CBSI3HOCTH, a TaKke B
VKa3aHUM TPEICTABUTENICH 3THX KOMIIOHEHT WU B
YCTaHOBJICHMA TOMOTOIHMYECKUX HWHBAPHAHTOB 3JI-
JUNTHYECKUAX TICeBAOIN(PepeHIINATBHBIX OIIepaTo-
POB, 3amaBaeMbIX pETYISIPU3YEMBIMH KpaeBBIMHU
3amayamu [4]. HecMoTps Ha JaBHOCTH ITOCTAHOBKH,
3Ta mpobjemMa 0 CHUX MOop He pelleHa, [0 Hell nme-
IOTCS JIMINL OTJACIbHBIC pe3ysbTaThl. Hampumep,
MpOBEICHA TOMOTOIMYECKAs KITACCU(DHUKAIMS PEry-
NApU3yeMbIX 3anad Pumana — ['miansOepra i Tpex-
MepHBIX aHaynoroB cucremsl Komm — Pumana [5],
KOCOCHMMETPHUYECKHX dJUIHITHYECKHX CHCTEM B R’
[6] 7 YIIANTHYECKUX CHCTEM OPTOTOHAIBHOTO THIIA
B R’ [7]. Takxke H3BeCTHBI KIACCH CHCTEM, IJIA
KOTOPBIX JIF0ObIE TPAaHUYHBIE YCJIOBHS HE MOTYT 00pa-
30BBIBATh PETYIIPU3YyEMYIO KpaeByo 3agauy [8], [9].

1 lIpumepsl cucTEM M HEKOTOPbIE HX CBOKCTBA
Paccmorpum MatpuuHble nuddepeHuansHbe
OTepaTophl BTOPOTO MOPSIJIKA Ha IIIOCKOCTH

0
Al —|= 1.1
(2] Ly
o o o o
Ox, Ox,0x, Ox, Ox,

>

o 3 o o0 o o

B td 25 st
Oox; Oox,0x, Ox, Ox; Ox0x, OX]
0
Bl —|= 1.2
2] 12
2 2 2 2 2
26_2+28_ 6_2_ 8__6_2
B ox, Ox,0x, ox, ox,0x, OX,
2 2 2 2 2 ’
L0, 0 0, 0 0

52+66 +52 0Ox, 0 ox?
Xy X0X,  OX, X10X, Xy
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0
Cl—|= 1.3
(2] (13
2 2 2 2 2
26_2+26— _6_2 a—+6_2
B ox, 0Ox,0x, ox, Oox,0x, Ox,
2 2 2 2 2
L N S
ox, Ox,0x, Ox, ox,0x,  Ox,

Teopema 1.1. Kaoicoas uz cucmem
A(iju =0, B(iju =0, C(ij =0,
Ox Ox Ox

. 0
saensemes naunmuyveckoli. Cucmema A 6_ u=0,
X

eomomonna nape ypasuenuil Jlannaca (0.2), cucme-

ma B(aiju =0, eomomonna cucmeme A.B. buyao-
X

3e (0.3), a cucmema C[iju =0, eomomonna co-
X

npscennol cucmeme A.B. buyaose (0.4).
Lloxazamenvcmeo. HenmocpecTBEHHBIE BBIYHC-
JICHHUS IOKA3BIBAIOT, UTO

det A(E) = det B(E) = det C(8) = (&2 +&2) >0

mpu Bcex &eR’\{0}, 4To M HOKa3BIBAET >IUIHII-
THYHOCTH K)XKIOH U3 PACCMaTPHBAEMBIX CHCTEM.

B pabore [1] mo koxdpdummeHTaM CHCTEMBI
(0.1) crpownTcs crienuanbHBIN KBaAPATHBIA TPEXWICH
p(Lh), O pacHONIOKEHUIO KOpHEH KOTOpPOro Ha
KOMIUIEKCHOH TUIOCKOCTH MOYKHO OIpEAEINUTH NpH-
HaJuIe)XHOCTh cucteMbl (0.1) Tol wnu MHOI KomIo-
HEHTE TOMOTOIUYECKOW CBS3HOCTH. Tak, A CHUC-

0
TeMbl A a— u =0 sTOT TPEXUJICH UMECT BU]]

X
6+15 14+6i
A =Ar—A +—
pA( ) 29 29
6—14i

U ero KOpHH A, =i,A, = HMEIOT MHHMBIE

YacCTU pa3HbIX 3HAKOB, CJICAOBATCIILHO [1], CUCTEMa

A(iju =0
ox

TOMOTOIHA Tlape ypaBHeHui Jlammaca (0.2).

Jnst cucteMbl B(aiju =0 oTOT TpexuieH
X

UMEET BHU]I
py(M) =A% =2ih -1,

KOPHM KOTOPOTO A, =A, =i HMEIOT MOJOXKUTEIb-

HbI€ MHUMBIE YacTH, U, clieJjoBaTtenbHo [ 1], cucrema

B (ij u=0
Ox
romotonHa cucteme A.B. bumanse (0.3).

0
Hna cucremsr C| — |u=0 3TOT TpexdseH
X

HUMCET BU

Problems of Physics, Mathematics and Technics, Ne 3 (52), 2022

Pe() =17 +2ik—1,

KOpHH KOTOpPOTO A, =A, =—i HMMEIOT OTPUIIATEIlb-
Hble MHHUMBIE YacTH, CleloBaTelbHO [1], cuctema
TOMOTOITHA CHCTeME, compshkeHHOl cucteme A.B. bu-
mamze (0.4). O
B monrBepikIeHHE TOKA3aTEIBCTBY TEOPEMBI

0
1.1, npoBeEM TOMOTOIUIO CUCTEMBI B 8_ u=0B8

X

SIBHOM BUIC. I[J'IH 9TOT0 pPacCMOTPUM ceMemncTBO
CHUCTEM, XapaKTCPUCTHYCCKHUEC MaTpUlbl KOTOPLIX

umerot Bux (¢ € [0;1])

E.nz +2&1§2 _E.é +

—E) +288,+&;

Bt(EJ) =

—““"l““‘—
|
|
|
|
|
|
|
|
|
|
|

N
-
~

p—

~(1-1)(g +&3)
Taxk xak

2

det B,(&) = (& +28,¢, -&})

— -0 (g ) (8 -258,-8) 2
>(gv2ee,-g2) (g2 +8) +
He-2gg,-82) =(g+8)

TO npu KaxaoM ¢ €[0;1] cucrema ¢ xapakTepucTu-

geckoil matpuieit (1.4) sBisieTcst SJUTMITUYECKON U

B, =B(%), a

&12 + 2&1‘22 - &g ‘212 - 2&1&2 - ii
HE= (—af +28E, +E B H2EE, —&2]’“'5)
Jlanee, roMmoTomnus
cos uiGat)) sin ullad)
1~ 4 4
e (ﬁ) —sin uiGad)) cos u{Cad) )

4 4
{aﬁ -8 —za@z]
268, &-8&)

npusoxut Matpuiy (1.5) (B, (&) = B,(§)) K xapak-
TepucTrueckor Marpuie cucremsl (0.3).

Teopema 1.2. Kascoas KomnoneHma npous-
801bHO20 peuterus: 10001 U3 cucmem

A i u=0, B i u=0, C i u=0
ox ox ox

6 obnacmu QcR® sgrsemca 6Gueapmonuueckoi
¢yuxyueil 8 Q.

Llokazamenvcmeo. Tak Kak paccMaTpUBacMble
CHCTEMBI SBISIIOTCA JUIMNTUYECKUMH, TO KaxKIas
koMmoHeHTa i, (k=1,2) NIpoU3BOIBHOIO pEIICHUS

u 000 U3 HUX SIBIIIETCS OeckoHeuHO auddepeH-
nupyemoit B obmactu Q  ¢ynkuuei [10, c. 141].
Torna u3 paBeHcTB
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Au, :A[EJA(EJ u,
Au, 0x ox N\u, )
Azzul :E(i B(ij(m]’
Au, Ox ox )\ u,
Ay, :é[ijc(ij u,
Au, ox ox N\u, )

cienyer Tpebyemoe. 31ech
a)-
ox
0 o o o
T T A taz =7
Oox; 0Ox,0x, Ox; ox,
2 2 2 2 2 2
o, 0 o 0 4 0 . 0 0

E Ox,0x, @ E Ox,0x, @

)

o o o o’ o
ox,0x,  Ox, ox, ox,0x, Ox,
N & & |
A, B . 22
ot oxox, Ox; oxt ox,ox,
& (i} _
Ox
ol o o o o’
B Ox,0x, - @ 8712 - 0Ox,0x, _Q
N 2 2 2 2 2
0 ) 0 N 0 ) 0 0

- gf 0Ox,0x, @ gf Ox,0x,

2 3amaya THNAa HAKJIOHHOW IPOU3BOAHOI
JJI51 pAacCMaTPHBAEMBbIX CHCTEM
B aTOM paszmene cumtaem, eciii HE OrOBOPEHO
MPOTHBHOE, 4TO rpaHudHbIe ycimosus (0.5) mMeror
BUJL
Ou, Ou,
ol ov
r7ie V — eAMHUYHOE I10JIe BHYTPEHHUX HOopMaliell Ha
0Q); [ — egquuuyHOE 1oje Ha OQ), COCTaBISIONICE C

=/
oQ

=1, (2.1)

oQ

HOpMAaJIbI0 V OPHUEHTHPOBAHHBIN yron 45° B Kax-
Jnou touke 0Q; f,f,:0Q2Q >R — 3anaHHbBIC He-

npepbiBHBIE 110 ['enbaepy GyHKIMM.
Teopema 2.1. [[ns kasxcooil uz cucmem

A[Ejuzo, B[Ejuzo, C(ﬁ u=0
ox ox Oox

3adaua ¢ epanuyHvimu yerosuamu (2.1) ve sensemcs
Hemeposoli.

Jloxaszamenbcmeo. JloCTaTOUYHO TOKa3aTh He-
BBITTOTHEHHOCTH ycnosus S1.b. Jlonatuackoro, obec-
MEYMBAIOIIETO HETEPOBOCTh KPAaeBOW 3aja4yd, KaK B
KJIACCHMYECKHUX IPOCTPAHCTBAX, TaK U B LIMPOKOM
KJ1acce TUIIb0ePTOBBIX MpocTpancTs [11]. Dto ycioBue
M3BECTHO KaK YCIIOBUE PEryJIsIpU3yeMOCTH KpaeBOu
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3aJjauyd U IpPeACTaBisieT coOOH IONOJHUTEIBHOE
OrpaHMYEHHE Ha MAaTpPUIy TPaHUYHOTO OIeparopa.
s 3amaunm (0.1), (0.5) ycnoBue peryasipu3yeMOCTH
COCTOHUT B TOM, YTO B KaXIOH Touke y € 0Q2 u mpu
KaX/IOM BEKTOpe T, KacaTeJbHOM K O() B TOUKE ),
panr matpunsl S.b. Jlonatuackoro

L(y,7)=

:% [E( v +00™ (v + 1) (EAE)d, 22)
U7

SBJISIETCSI MAKCUMAJIbHBIM. 31iech ® — Xapakrepu-
cruyeckas Marpuua cucremsl (0.1); = — cumBon
cTapiieil yactu rpaHuyHoro omeparopa (0.5); £ —
eMHUYHAs MaTpula pasMepa 2x2; VvV — BHYTpPEH-
Hssl HOpManb K OCQ) B Touke y; ' — mpocToit 3amMk-
HYTBIA KOHTYD, JIS)KalMiA B BEPXHEW A -IOIYILIOC-
KOCTH U OXBAaTHIBAIOIINH HaXOJIINECS TaM A -KOp-
HU ypaBHEHUSA

det®(Av+1)=0. (2.3)

Taxk xak
det AAv+1)=det BAVv+1) =
= detCOwv+1) = (17 +1),

TO ypaBHeHHE (2.3) Al KaXOOH M3 paccMarpuBac-
MBIX CHCTEM HMEET KOpHH A, =i, A, =—i KpaTHO-
ctu 2. Ilycts mpoctoii 3aMKHYTHIH KOHTYp I' oxBa-
TBIBAE€T TOYKY A, =i U JEXKUT B IIOIYIUIOCKOCTH
ImA >0. B touke y € 0C), B KOTOPOil BHYyTpEHHSIS
HOpManb v mapajiensHa ocu Ox, (T.e. v=(0;1))
u Ha BekTope T=(1;0) marpuna JlomatuHCKOTO
(2.2) 3agaum ¢ TpaHUYHBIMH ycIoBHsMH (2.1) mms

ox

- 1 1 A+y O
L = —
A(y’T) [ 0 KJX

A=A+l 1 1 02 0
X d,
207 =30+3 AT+A+4)L0 1 0 A

JUISL CUCTEMBI B (aiju =0:

0
CHCTEMEI A (—ju =0, UMeeT BU/I

X
- 1 1 A+y O
L =
B(y!T) ZTU'I-(}\,Z-;-])Z( 0 xjx

y 207420 AP42a—1)1 0 A O "
AP =2h+1 2A+2 01 0 a) °~

u 11 cucteMel C (iju =0:

x
- 1 1 A+y O

L‘ = —

) 2“ir(k2+1)2( 0 AJX

y S22 AP =2A+1)1 0 A O 0
A +20-1 2042 01 0 a) "~
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&o
vy
BBIYETAX, MOJIyYUM, UYTO

L,(v7) 1(2-i =i 3i —i
>, T)=— 5
a\y a\4+3i 2—-i —6+3i 2-i

roe y= =1. [IpuMEeHHUB OCHOBHYIO TEOPEMY O

Ly (5.7) = 2 1-i -4 3+i
,T)=— s
s\ i S —a—2 2
V(=2 —1+i —4i -3—i
L ~5T =_ s
e (7:7) 2[1—5 S 242 2—1')

HeTpymHo BHIETH, 4TO BCE MUHOPBI BTOPOTO MOPSI-
ka marpuy L,(y,7), Ly(¥,7) u L.(y,T) paBHBI
Hyto. Takum 00pa3om, B Touke y € 02 HapylaeT-

cs1 ycioBue JlomaTuHCKOTo U, cle0BaTeIbHO, 3a1a-
ya TUNA HAaKJIOHHOW MPOM3BOJHOMN (C TPaHUYHBIMU
yenmousiMH (2.1)) UIS KaI0# U3 pacCMaTPUBACMbIX
CHCTEM HE SBJIACTCS PErysipu3yeMoi. O

3akJilouenue

Takum 00pa3oM, B KaxI0W KOMIIOHEHTE TOMO-
TOMMMYECKON CBA3HOCTH MHOXECTBA AIDIANTHICCKUAX
cucreM JBYX Aud(depeHInanbHbIX ypaBHEHHH BTO-
poro mopsiika Ha IUIOCKOCTH C MOJOXHUTEIbHBIM
XapaKTepUCTHYECKIM  OIpelesuTeNIeM —HaimeTcs
cucteMa, 00JIaaroIas CICAYIOIIMMHU CBOHCTBAMMU:

— BCE JBaXIbl HempepbiBHO AuddepeHnupye-
MBI PEIICHUS ITOM CHCTEMBI SIBIIIOTCS OHTapMo-
HUYECKAMU BEKTOP-(YHKIUIMHU;

— KpaeBas 3aJjada THIa HAKJIOHHOH TPOH3BO/I-
HOM 1UIsl 3TOW CHUCTEMBl B NPOU3BOJILHON OTpaHu-
YEHHOH 00JIaCTH ¢ TIIAAKOW TpaHUIEH Ha TIOCKOCTH
HE SBIACTCS PETyIIspU3yeMOH.

[locnenHee o3Ha4aeT, YTO OIEPaTOp, OTBE-
YalOIUI paccMaTpuBaEMON 3ajade, HE SBISAETCS
HETEPOBCKMM B ONpE/EICHHbIX 0aHaXOBBIX MpPO-
crpanctBax [11], T.e. uMeer OO HE3aAMKHYTOE
MHOXKECTBO 3HAYCHHHU, JHUOO0 OCCKOHEYHOMEPHOE
SITPO WITH KOSAPO.
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ence to the papers of others authors and some
previous publications (including foreign ones) in the
field of investigation is necessary.

The main part should contain description of the
techniques used and objects of investigation within a
large scientific framework. This part may be divided
into subsection (with explanatory headings). It provides

the readers with the analysis of the publications on
the problem described in these subsections.

Formulas, figures and tables should be sequen-
tially numbered in the framework of the section, for
example: (1.1), (2.3), figure 1.1, table 2.1. The author
should number only the formulas with appropriate
references. The formula number is placed on the right
side of the page and the formula itself is centred.

Figures and tables should be put into a contex-
tual framework. The size of figures and charts does
not exceed 10x15 cm. Halftone photos should be
glossy and contrast. Do not repeat extensively in the
text the data you have presented in tables and figures.

Each table should have the heading, in which
units of measure describe the values under consid-
eration. All measurements and data should be given
in SI units, or if SI units do not exist, in an interna-
tional accepted unit. The authors are advised to
avoid abbreviations except for generally accepted
ones (i.e., etc.). Define all abbreviations the first
time they are used.

In the Conclusion the received data are de-
scribed in concise form. The novelty of these results,
advantages and possibility of practical use are pre-
sented.

Publications cited in the text should be pre-
sented in a list of references following the text of the
manuscript. References should be given in their
original spelling, numbered in the order they appear
in the text and contain full bibliography. Please, do
not cite unpublished papers. The numbers of refer-
ences are sited in square brackets (e. g. [1], [2]).

The paper should be signed by all authors.

The following documents should be attached to
the article:

— covering letter of the organization in which
the work was done with a request for publication;

— information about the authors;

— expert opinion on the possibility of publish-
ing an article in the press;

— treaty on the transfer of the copyright (two
copies).

The authors should provide the following in-
formation on a separate sheet: surname, first name,
patronymic, science degree, rank and correct postal
address for correspondence, organization or com-
pany name and position, title, research field, home
or office phone numbers, and e-mail address.

Then the paper is sent to the Editorial Board to
be reviewed. The Editorial Office informs the au-
thors of paper denial and the reviewer's conclusion
without returning the manuscript. A request to revise
the manuscript does not imply that the paper is ac-
cepted for publication since it will be re-reviewed
and considered by the Editorial Board. The authors
of the rejected paper have the right to apply for its
reconsideration.

The Editorial Board has the right to edit the
manuscript and abridge it without misrepresenting
the paper contents.
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Papers not meeting the above requirements are
denied and returned to the authors. The date of re-
ceipt of the final version by the Editorial Office is
considered as the submission date.

Authors are responsible for the submission of
their publication because submission is a representa-
tion that the paper has not been previously published
and is not currently under consideration for publica-
tion elsewhere. The Editorial Board charters top-
priority for postgraduate students (postgraduate
course, persons working for doctor's degree, com-
petitors for scientific degree) during the current year
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of the completion of a course. Publication of the
paper is free of charge.

Samples of the preparation of an article, infor-
mation about the authors, expert opinion and the text
of the treaty on the transfer of the copyright are
placed on the site http://pfmt.gsu.by.

The journal «Problems of Physics, Mathemat-
ics and Technics» is included in the mass media
catalogue of the Republic of Belarus. Index: 01395
(for personal subscribers), 013952 (for enterprises
and organizations).



	Обложка_№3_52_2022
	Титул содержание выходные данные 2022-3
	Basik_AI_et_al_2022-3

