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PO3BATOK CTPYKTYPHUX METOAIB U1 PO3B’I3AHH S
KPAUOBUX 3AJIAY B OBJIACTAX CKJIA/THOI ®OPMU

Irop Bapanos, OJer Kpasuenko, Ipuna CyBoposa
ITnemumym npobnem mawuno6ydysanns im. A.M. ITiocopnoco HAH Yxpainu
igbaranov.84@gmail.com, krav@ipmach.kharkov.ua, suvirina@gmail.com

CTpyKTypHi MeTOQu pO3B’SI3aHHS KpaloOBHX 3agady MaTeMaTHYHOl (i3UKH
I'PYHTYIOTECSI HA BUKOPUCTaHHI MaTeMaTHYHHX 3aco0iB Teopii R-dyHkIiii Ta mosus-
rafTh y MOOY/I0BI KOOPIMHATHUX 0a3MCHUX (PYHKIIIH, SIKi 33/I0BOJBHSIOTH KPaioBi
YMOBH 3a/iaui. 3aCTOCYBaHHS CTPYKTYPHHX METOIB Ja€ 3MOTy TOYHO BPaxOBYBaTH
reoMeTpu4Hy iH(pOpMaIlio Ipo (bopMy obmacti, pi3Hi I‘paHI/I‘IHi YMOBH Ta
JI0JaTKOBY iH(opMartito mpo cumMeTpito obmacti. bazucHi (byHKun SIKi TOOYI0BaHO
3 BUKOPUCTaHHSM CTaHAApPTHUX CHCTeM R-omepauiii, € yHiBepcalbHUMH, IO Jla€
3MOTY PO3B’sI3yBaTH MIMPOKHH KJIac 33124 reOMETPUYHOTO IIPOEKTYBAHHSI, MEXaHi-
KH, eICKTPOIMHAMIKH, TiJpOJUHAMIKH, TEOpil INIACTHH, TeOpii MPY>KHOCTI Ta IJiac-
TUYHOCTI Ta iH.

Lro poboTy MpHCBSIICHO POBUTKY KOHCTPYKTHBHIX 3ac00iB CTPYKTYpHHX
METOMIB /ISl TOYHIIIOTO BaXyBaHHs MOBEJ[IHKMA PO3B’SI3KiB KpailOBHX 3ajad B
OKOJIaX KyTOBHX TOYOK MEi 00J1acTi.

BaxumBoro BnactuBicTio R-omepariii € 30epexxeHHs1 HopMauizoBaHoOCTI [2],
sIKe BUKOPUCTOBYETHCS s Oaratbox cTpykTyp. Bei Bimomi R-onepartii, mo 36epi-
raroTh HOPMAJi30BaHiCTh, He € Timaakumu B Toumi (0,0). B [1] moka3zano, mo 1s
BJIACTHBICTH € 3araJIbHOIO JUIs BCiX R-omepartii, siki 30epiratoTb HOpMajli30BaHiCTh.
JloBeeHO, IO BJIACTUBICTH HOPMAaJIi30BaHOCTI IS IIAAKUX R-omepaiiii Mo)xHa
30€perTyd acCMMITOTHYHO Ta 3aIPOIIOHOBAHO HOBY CHCTEMY IJIaJKUX R-omepariii
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3anponoHOBaHO HOBY cHCTeMy R-omeparriid, GyHKIIIT 3 K0T € HOpMaTi30BaHi
k—1 pasiB. 111 cuctema Mae BUTIIS:

1
(. in - in )k in
XAp YV=X+Yy —E sin 72(” o |x| cos 72(" D |y| 2 cos 72(" o
1
n . k ; KNk [ .
XV y=x+y +z [sin[m)|x|j +(cos(mJ|y|J cos( i )
a 2(n+1) 2(n+1) P 2(n+1)
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IMoka3aHo, M0 MpU n — © KPHBW3HA LUX (YHKIIH 3MEHIIyeThCs, a cami
(YHKIIIT MOTOYKOBO MPSAMYIOTH 110 QYHKIIH 3 cuctemu Ro.

Jlns po3B’si3aHHs KpaiioBoi 3aiaui Jipixiie 3 pO3pMBHUMH TPAaHUYHUMH yMO-
BaMH TOOY/I0BaHO BaroBi po3puBHi QyHKIIi, JancaciaH SKMX € 0OMeXeHO0 QyH-
KIi€I0 B 00J7acTi po3B’si3aHHs KpaiioBoi 3aiaui. [Ipu po3B's3aHHI KpailoBUX 3a1ay B
00acTsIX 3 HErJaaaKol Mexero Juis piBHsAHHS [lyaccoHa moOymoBaHO Barosi rap-
MOHIYHI 3HaKOBU3HaueHi (YHKIII IS anpoKCHUMallii y3araJbHEHHX PpO3B’SI3KiB
KpaifoBoi 3amaui [ipixne. [lokazano, mo 3a3HadeHi QyHKUIT MOXyTb OyTH BH-
KOPHCTAaHI JUIsl 33/1a4 POTHHY MEMOpPaHHU, KPYUSHHsI CTPIKHIB Ta TEIUIOBUX 3a/a4.

Po3po6JIeHi KOHCTPYKTHBHI 3aCO0M PO3IIMPIOIOTH MOKJIMBOCTI CTPYKTYPHHX
METOMIB Ta JO3BOJSIOTH OibUI TOYHOIO BPAXYBaHHs IOBEIHKH PO3B’sI3KiB
KpalOBHX 33/1a4 B OKOJIAX KYTOBUX TOYOK MEXi 00acTi.
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DEVELOPMENT OF STRUCTURAL METHODS FOR SOLVING BOUNDARY-VALUE
PROBLEMS IN DOMAINS OF A COMPLEX SHAPE

Structural methods for solving boundary-value problems in domains of complex shapes are
developed to enhance calculation accuracy in the vicinity of corner points. It is shown that
the property of normalization for smooth R-operations can be applied asymptotically, and a
new system of asymptotically normalized smooth R-operations is developed. It is also
developed the new system of R-operations, the functions of which are normalized a given
number of times. In order to solve the Dirichlet boundary value problem under discontinu-
ous boundary conditions, the solution structures were constructed to accurately take into
account the behavior of the solutions in the vicinity of the break points. To solve boundary-
value problems in domains with a non-smooth boundary for the Poisson equation, weighted
harmonic functions of definite sign are constructed to approximate the generalized solutions
of the Dirichlet boundary-value problem. It is shown that the proposed approaches can be
effectively used for problems of membrane deflection, rod torsion, and thermal problems.
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