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CHEKTPAJIBHA ®OPMA
CTPYKTYPHO-TOIIOJIOTTYHUX PIBHAHD
B IIEPIIIA CUCTEMI Y3ATAJIBHEHUX KOOPJIUHAT
BE3 YPAXYBAHHS SAIBUILIA TINEPCUJIOBOI B3AEMOII

BiHHUIIbKHIT HAI[IOHATBHUN TEXHIYHUNA YHIBEPCUTET

Anomauisn

B xonmexcmi asmopcokoi meopii y3aeanbHeH020 eneKmpuiHo20 KOa 8 Nepulit cucmemi y3a2aibHeHUx KOOpOUHAm
npeocmagieHo CNeKmpanbty opmy CMpyKmypHO-mMOROIOSIYHUX PIGHAHb OUHAMIYHUX CUCMEM 3i CIMPYKMYpOro, AKA Md-
MemMamuyHo PO3KPUBAE XApAKmMep CMpPYKMYPHUX BIOHOWIEHb MIdC eleMeHmamMy 8 OUCKPemHOMY MONOL02IY4HOMY NpoC-
mopi, n06y008aHOMY GIOHOCHO 30CepeOHCeHUX OUHAMIYHUX cucmeM O08inbHOI i3uyHol, mexHiuHoi abo coyianbHol npu-
Poou, Oe ereMenmamu € MUnoGi e1eMeHMapHi TAHKU YUx CUCIeM, Hapasi — 6e3 YpaxyeanHs GUsIELeH020 (I3UUHO20 A6UWA
2inepcunosoi (cinepsanenmmnoi) 63aemooii nomixic numu. CmpyKnmypHO-mMonoL02iuHI PIGHAHH OUHAMINHUX cucmem Oyau
OMPUMAHT A8MOPOM HA OCHOBI MAMEMAMUUHO20 OOCTIONHCEHHS CIMPYKMYPU pigHanb Jlanepandica ma pienans Jlazpanica-
Maxcsena.

Koarouosi cioBa: piBusHHs Jlarpanika, piBHsHHs Jlarpanxka-MakcBena, CTPYKTYpPHO-TOIOJIOTIYHI PIBHSHHS 30Cepe-
JOKCHUX JMHAMIYHUX CHCTEM, THUIIOBI CIIEMCHTAPHI JIAHKU, CHJIOBA B3a€MOIisA, (Pi3UUHE SIBUIIE TiepCHIOBOI (TimepBa-
JICHTHO{) B3a€MOIii, pyX Ta MapaMeTpH pyXy, y3araibHEHE eIIEKTPUIHE KOJIO, IepIia Ta Jpyra CUCTEMH y3araJbHeHHX
SJIEKTPOANHAMIYHUX KOOPAWHAT

Abstract

In the context of the author's theory of the generalized electric circuit in the first system of generalized coordinates the
spectral form of structural-topological equations of dynamic systems is presented. The structure of these equations mathe-
matically reveals the nature of structural relations in a discrete topological space constructed with respect to lumped dy-
namic systems of arbitrary physical, technical, or social nature, where the elements are typical elementary units of these
systems. In this case - without taking into account the detected physical phenomenon of hyperforce (hypervalent) interac-
tion between them. Structural-topological equations of dynamical systems were obtained by the author on the basis of a
mathematical study of the structure of Lagrange equations and Lagrange-Maxwell equations.

Keywords: Lagrange equation, Lagrange-Maxwell equation, structural-topological equations of lumped dynamical
systems, typical elementary units, force interaction, physical phenomenon of hyperforce (hypervalent) interaction, mo-
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coordinates

Beryn

[ToOynoBa y3araapHEeHHX a0CTparoBaHUX CUCTEM, SIKUM ITpUTaMaHHA HAMBHIIA JIOTiYHA CUJIA, B ITO€IHAH-
Hi 3 MPaKTHYHOIO JiSUTBHICTIO € OCHOBOIO (hopMyBaHHs (iIOCOQCHKHX, TEOPETUIHUX 1 TPUKITATHUX 3aca]]
HAYKH 1 TEXHIKH, IX OKpEMHX T'ally3ell — TEOPETHYHOI Ta 3arajbHOT eJIeKTPOTEXHIKU 30KpeMa.

Teopernunmii 06a3uc xKiacuuHoi erekmpomexuiku, SIK MDKIUCHUIDTIHAPHOI 3-IOMDK (yHJIaMEHTAIbHUX
HayKH, ()OPMyBaBCSl B CXO’KUM yMOBaX: BiJl HAKONMYECHHS OKPEMHX €KCIEPHMEHTAIBHUX (DaKTiB, SBHI Ta
3aKOHIB JI0 iX y3arajlbHeHHS 3 HACTYITHUM 3aCTOCYBAaHHSM OTPHMaHHX TEOPETUYHUX HAAOYOB HA MPAKTHII
[1-5]. I xoua ioro aHaNITHYHI MOXIIMBOCTI € HACTUIBKU MOTYKHUMH, IIO J03BOJISIOTH PO3B’SA3yBaTH IUPO-
KM KJIac MPUKIAJHUX 1 TEOPETUYHUX 3a]ad, SIKi IOCTAl0Th B MPOLECi CyCNiIbHO-MaTepialbHOr0 BUPOOHHII-
TBa, HANPUKJIAJ, B €JICKTPOCHEPTeTUYHOMY CEIMEHTI HAIllOHAIBHUX Ta HAJAHAIIOHAJLHUX EKOHOMIK, OJIHAK B
YMOBax pealiiif CboroieHHs OOYI0BA V3a2albHEHO20 30 YUCIOM CIYNEHI8 8ilbHOCMI eleKMPUUHo20 Koad 13
30CepeIKEeHUMH MTapaMeTpaMHt € OJHI€I0 3 UM HE HAMBaXUIMBIIIKX 3a/1a4 Cy4YacHOI TEOPETHYHOT eNEeKTPOTEX-
HIKH.

YcminHe po3B’si3aHHS MOCTABJICHOT 3a/1a4il pO3KPUBAE B KIIACHYHIN €JIEKTPOTEXHilll HOBI SKOCTI 1 hopmye
OCHOBY JIJIsl CTBOPEHHS 1 PO3BUTKY B Hill OKPEMOTO HaNpPsAMKY, iCTOTHOIO O3HAKOIO SIKOTO € 37aTHICTh Ha Je-
IOYKTUBHIA OCHOBI ¢hopmanizyeamu nponec MaTeMaTHYHO1, (i3n4HOI Ta TeXHiYHOI iAeHTH]iKaLii KOHTHHYa-
JHHHX Y Yaci OIHOPiAHUX ab0 3MIlIAHMX 3a CBOEIO MPHUPOJIO0 (i3UYHUX | TEXHIYHUX TUHAMIYHUAX CUCTEM SIK
CYTO €JCKTPUYHOIO (€JIEKTPOMArHITHOT0), TaK 1 CyMIIIEHOTO MOXOIXKEHHSI.



Ha piBHI mocTaHOBKH 3a7a4i KOHIICIIIIIO 1 CYTHICTD V3d2dnbHEeH020 eleKmpuiHo20 Kold 3a3HaueHo B Oa-
ratbox poborax, Hanpukiam, B [6] [x. Kin. Makcsena, B [7] I'. Kpona, B [8] X. Xenmna.

OpHak mompHu HEOTHOPA30Bi HAMAaraHHs 3asBJICHA 3ajaya
B MHHYJOMY pPO3B’s13aHOI0 He Oyna HaBiTb B CBOI OCHOBI.
KonnenryansHo moBHO ii HE po3B’s3aHO 1 JOTEMEp.

BonHouac Ha cyyacHoMy eTari B pobotax [9-17] oTpuma-
HO B&KJIMBI pe3yJbTaTH, SKi 3aKIaal0Th TEOPETHYHHUN Oa3uc
1 CTBOPIOIOTH OCHOBY AJIA 1i YCIIIITHOTO BUPIIIEHHS.

3a3HadeHWi B 3arojIOBKY 1 HaBEIEHUH HIDKYE Marepial €
IIPOJIOBKEHHSIM PO3BUTKY ABTOPCBKOL meopii y3a2aibHeH020
eJIeKMPUYH020 KOad, e OIHUM 3 HalBaXXITUBIIINX Oa3MCHUX
CIIEMEHTIB € cucmema CmpyKmypHO-mONON02IUHUX DIGHAMNb,
OTPUMaHMX B 3a3HAa4YeHil Teopii Ha MiJCTaBi MAaTEMaTHYHOTO
JOCHIDKEHHsI CTPYKTYPH PiBHSHB piBHsIHB Jlarpanxka ta Jlar-
pamxka-MakcBena, 3alliCaHuX I iMeHTHDIKAIli eBOFOITIN-
HOTO pyXy IUHAMIYHHMX CHCTEM MEXaHIYHOI Ta EIEeKTPUYHOT

Puc. 1. CtpykTypHa cxema y3araibHeHOT IpUupoan BIATIOBIHO [9-22].
JWMHAMIYHOT CHCTEMH 3 JIOBITHHUM YHCIIOM N CTpyKTypHO-TOTOJNOTIYHI PiBHSHHA B MaTeMaTH4HIN (o-
CTYNEHIB BiTbHOCTi Ge3 ypaxyBaHHs JBHIA pMi PO3KPHBAIOTH XapakTep (yHIaAMEHTAJILHHX OCOOIMBOC-
rinepcriioBoi (TinepBajJeHTHOT) B3aeMOMIl . . . .

TEll apXiTeKTypHOI MOOYAOBM Ta CTPYKTYPHHX BiAHOIIEHb

JVICKPETHOTO TOIOJIOTIYHOTO MPOCTOPY, B SKOMY OKPEMUMH €JIEMEHTAMHU € THIIOBI €JIeMEHTApHI JIaHKH 30-

Cepe/DKeHNX NWHAMIYHHUX CHCTEM JOBLIBbHOI (hi3WYHOI, TEXHIYHOI a00 corianbHoi npupoan. Hapasi — enekt-
POTEXHIYHOI.

1. CTpyKTYpPHO-TONOJIOTiYHi PIBHAHHSA 30Cepe:KeHNX JUHAMIYHHX CHCTEM HA MPUKJIA]
y3arajibHeHOr 0 eJIeKTPUYHOI0 K0JIa B Nepuliid cucTeMi y3araJibHeHUX KOOPAUHAT (THILY «CHJIA-
HAanpyray) 0e3 ypaxyBaHus (i3U4HOro siBMILIA rinepcusioBoi (rimepBajeHTHOL) B3aEMOIL

B nasBHIl po0OOTi 32 OCHOBY y34Ti CTPYKTYPHO-TOIIOJIOTIYHI PIBHSIHHS, 3aIUCaHi B MEPIIiid CHCTeMI y3a-
TaJbHEHUX EJEKTPOJUHAMIYHUX KOOPJIUHAT — KOOPJUHAT TUITY «CHJIA-HANIPYTay
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Bapro 3a3HauuTy, 110 mo3ask cucrema piBHsAHB (1) omucye eBOMIONI0 y3arajJbHEHOTO €JIEKTPUIHOTO KO-
1a 6e3 ypaxyeanHs 6UA6NeH020 PIi3uiH020 A6UWaA 2inepcunogoi (2inepeanenmnoi) 63acmo0ii TOMK TUIIOBH-
MH €JIEMEHTAPHUMH JIAHKAMH, BOHA € OKpeMuM 6Unaokom OUIBII 3arajibHOi 3a JIOT1YHOI CHIIO (OPMH
CTPYKTYPHO-TOIOJIOTTYHHX PiBHSAHB, OTPHMAHOT aBTOPOM JIEIIIO Mi3Hiiie i onucanoi B poborax [10-15].

Boanouac HaBenena cuctema (1) OXOIUTIOE OBOJTI YHCETBHUI Ta BAXKIIMBHM KJIac 30CEPEPKEHMUX EIEeKT-
PUYHHUX JAWHAMIYHHX CHUCTEM, TOMY IOTpeOye OKpEMOro IOCIIJUKEHHS Ta ONHUCY. Y3arajibHEHa CTPYKTypHa
cXeMa TaKuX JMHaMIYHUX CUCTEM HaBeJeHa Ha pHC. 1.

2. CnekTpasibna ¢opMa CTPYKTYPHO-TONOJIOTIYHUX PiBHAHD

BakjuBUM METOJIOM JIOCIIDKEHHS €BOJIIOIIT JMHAMIYHUX CHCTEM € CHeKMpAlbHUll Memood, B OCHOBY
SIKOT'O TIOKJIAICHO iHmezpanvhe nepemeopenns @yp’e [2]:

Fli(t)}=[i(t)e " dt=1(jo). 2)
Tomy st oOyIOBH cnexkmpanvhoi gpopmu piBHIHD (1) 30Cepe/DKEHUX MHAMIYHUX CHCTEM Ha IiJcTaBi
IHTErpajIbHOTO NEPETBOPEHHS (2) BU3HAYUMO cnekmpu YCiX CKIaJOBUX B PIBHAHHIX cuctemH (1):
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Toni BiamosigHo a0 cmiBBigHOIIEHb (3)-(5) cnexkmpanvrowo Gpopmoro cmpyKkmypHo-monono2iuHux pis-
HAHb 6 nepwiil cucmemi koopounam (1) Gyae cucrema anredpaiuHux piBHSIHb, IPEACTABICHA Y BUTIISAI
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BucnoBku

B poborti BHKIIaieH] OKpeMi OCHOBHI TIOJIOKEHHS aBTOPCHKOI Teopii y3arajJbHEHOTO eJIeKTPHYHOro Koia,
7€ Ha TIPHUKJIal MEepIIoi CHCTEMH y3arajJbHEHHX ENeKTPOAWHAMIYHUX KOOPIMHAT (THUITYy «CHJIa-HAIpyTay)
0e3 ypaxyBaHHs (Di3HYHOTO SIBUINA TiEPCHIIOBOT (TillepBaIeHTHOT) B3a€MOJIiI OTPUMaHO CIIEKTpabHy (hop-
My CTPYKTYpHO-TOMOJIOTi4HUX piBHHB (6), (7) 30cepe/keHUX IMHAMIYHUX CHCTEM JIOBUIbHOI (hi3UUHOT Ta
TEXHIYHOT IPUPOJIH.

Pe3ynbraTti MaroTh BOXKJIMBE K CIICIIaIbHO-TEXHIUHE, TaK 1 3araJIbHO-METO/I0JIOTIYHE 3HAYCHHSI.
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