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OIIEPATOPHA ®OPMA
CTPYKTYPHO-TOIIOJIOTTYHUX PIBHAHD
B IPYI'IA CUCTEMI Y3ATAJIbHEHUX KOOPJTUHAT
BE3 YPAXYBAHHS SAIBUILIA TINEPCUJIOBOI B3AEMOII

BiHHUIIbKHIT HAI[IOHATBHUN TEXHIYHUNA YHIBEPCUTET

Anomauisn

B konmexcmi asmopcvkoi meopii y3a2anbHeH020 eleKmpuyHo20 Koaa 8 Opyzill cucmemi y3a2anbHeHUux KOOpOUHAm
npeocmagieHo OnepamopHy opmy CmMpyKmypHO-mONoI0SITHHUX PIBHAHb OUHAMIYHUX CUCeEM 3i CIPYKMYpOIo, AKA Ma-
MemMamuyHo PO3KPUBAE XapaKmep CMpPYKMYPHUX GIOHOUIEHb MIXC eleMeHmamMy 8 OUCKDemHOMY MONOI02IYHOMY HpOC-
mopi, n06y008aHOMY GIOHOCHO 30CepeOHCeHUX OUHAMIYHUX cucmeM O08inbHOI i3uuHol, mexHiuHoi abo coyianbHol npu-
Poou, Oe eremMenmamu € Munoi eleMeHmapHi TAHKU Yux Cucmem, Hapasi — 6e3 ypaxyeanHs GUsIELEH020 (I3UUHO20 A6UWYA
einepcunosoi (einepeanenmnoi) 63aemooii nomioc Humu. CmpyKmypHO-monoao2iuni PiGHIHHI OUHAMIYHUX cucmem 6yau
OMPUMAHT ABMOPOM HA OCHOBE MAMEMAMUYUHO20 OOCTIONCEHHs! CMPYKmMYpu pisHsans Jlanepansica ma pisusins Jlaspanica-
Maxcsena.

Koarouosi cioBa: piBusHHs Jlarpanika, piBHsHHs Jlarpanxka-MakcBena, CTPYKTYpPHO-TOIOJIOTIYHI PIBHSHHS 30Cepe-
JOKCHUX JMHAMIYHUX CHCTEM, THUIIOBI CIIEMCHTAPHI JIAHKH, 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 second system of generalized coordi-
nates the operator form of structural-topological equations of dynamic systems is presented. The structure of these
equations mathematically reveals the nature of structural relations in a discrete topological space constructed with
respect to lumped dynamic 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) interaction between them. Structural-topological equations of dynamical systems were ob-
tained 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-
tion and motion parameters, generalized electric circuit, the first and second systems of generalized electrodynamic
coordinates

Beryn

[ToGynoBa y3araipHEeHHX aOCTparoBaHUX CHUCTEM, SIKUM IIPUTaMaHHA HallBUILA JIOTIYHA CHJIA, B [IOETHAH-
Hi 3 IPaKTHYHOI MiSIIFHICTIO € OCHOBOK (hOpMYyBaHHS (PLIOCO(CHKUX, TEOPETUYHHX 1 MPUKIATHUX 3acal
HAYKH{ 1 TEXHIKH, IX OKpEMHX T'ally3ell — TEOPETHYHOI Ta 3arajbHOT eJIEKTPOTEXHIKU 30KpeMa.

Teoperuunuit 6asuc xiacuyHoi erexmpomexuiku, K MDKIACHMIUTIHAPHOI 3-TIOMiX (QyHIaMEHTaIbHUX
HayKd, GOpMyBaBcsS B CXO)KMM YMOBAaX: Bijl HAKOIIMYEHHS OKPEMHUX E€KCIEPUMEHTAIbHUX (aKTiB, SBUII Ta
3aKOHIB JI0 iX y3arajlbHeHHS 3 HACTYITHUM 3aCTOCYBaHHSM OTPHMAaHHMX TEOPETUYHHUX HAJA0YJOB HA MPAKTHUII
[1-5]. T xoua ioro aHATITUYHI MOXKIIUBOCTI € HACTIIBKU MOTYKHUMH, IO JT03BOJISIOTH PO3B’SI3yBaTH IUPO-
KM KJIac MPUKJIAJHUX 1 TEOPETUYHUX 3a]ad, SIKi IOCTAI0Th B MPOLECi CyCNiIbHO-MaTepialbHOr0 BUPOOHUII-
TBa, HAIIPUKJIaJl, B €JICKTPOSHEPT€THYHOMY CETMEHTI HalliOHAJbHUX Ta HaJHALIOHATBHUX EKOHOMIK, OTHaK B
YMOBax pealiiif CboroieHHs O0YI0BA V3a2albHEHO20 30 YUCIOM CIYNEHI8 8ilbHOCMI eleKMPUUHo20 Koaa i3
30CepeKEHUMH MTapaMeTPaMu € OJIHIEI0 3 UM HE HABa)KIMBILIMX 3a]1a4 CYy4acHOI eJIEKTPOTEXHIKH.

VYcninHe po3B’si3aHHA MOCTaBJICHOT 3a7a4i pO3KPUBAE B KIIACUYHIN €JIEKTPOTEXHiLll HOBI SIKOCTI i hopmye
OCHOBY JIJIsl CTBOPEHHS 1 PO3BUTKY B Hilf OKPEMOTO HAIPSMKY, ICTOTHOIO 03HAKOIO SIKOTO € 37IaTHICTh Ha Jie-
JNYKTUBHIA OCHOBI ¢hopmanizygamu mpoliec MaTeMaTHYHO1, (i3U4HOT Ta TeXHIYHOI imeHTrdikalii KOHTHHYa-
JBHUX Y Yaci OIHOpiAHUX a00 3MIlIaHMX 33 CBOEIO MPHUPOJOI0 (i3NYHUX 1 TEXHIYHUX TUHAMIYHHAX CUCTEM SIK
CYTO €JIEKTPUYHOTO (€IEKTPOMArHiTHOI0), TaK 1 CyMiIIEHOTO NOXO>KEHHS.
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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
EIIEMEHTIB € cucmema cmpyKmypHO-MONOLOIUHUX DIGHAHD,
OTPUMaHMX B 3a3HAa4YeHil Teopii Ha MiJCTaBi MAaTEMaTHYHOTO
JOCHIDKEHHsI CTPYKTYPH PiBHSHB piBHsIHB Jlarpanxka ta Jlar-
pamxka-MakcBena, 3alliCaHuX I iMeHTHDIKAIli eBOFOITIN-
HOTO PyXy IWHAMIYHAX CHUCTEM MEXaHIYHOI Ta eJNeKTPUIHOI

Puc. 1. CTpyKTypHa cXeMa y3arajabHeHoi HpUpoH BifmoBiaHo [9-22].
JMHAMI4HOI CHCTEMH 3 AOBIIBHUM YHCIOM N CTpyKTypHO-TOTOJNOTIYHI PiBHSHHA B MaTeMaTH4HIN (o-
CTYICHIB BUILHOCTI G€3 ypaxyBaHHs sBHILA pPMi pO3KpHBAIOTH XapakTep (yHIAMEHTaIbHHUX OCOOIHUBOC-

rinepenoBof (rinepeateHTHo) Bsacmozil 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]
y3arajJibHEeHOTr'0 eJIEKTPUYHOT0 KOJIa B IPYTiii cHCTeMi y3araibHeHUX KOOPAHHAT (THIY «CHJIA-CTPYM»)
0e3 ypaxyBaHHsl Gi3MUHOro siIBUIIA rinepcuIoBol (rimepBajeHTHOI) B3aeMoii

B HasBHIl po0OTi 32 OCHOBY y3S5Ti CTPYKTYPHO-TOMOJIOTIYHI PIBHSHHS, 3alMCaHi B APYTiil cucreMi y3a-
TaJbHEHUX EJEKTPOJUHAMIYHUX KOOPJIUHAT — KOOPJUHAT TUITY «CHJIA-HANIPYTay
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BapTo 3a3HaumTH, 1110 M03asK CHCTeMa PiBHsIHB (1) OMHCye €BOMIOLII0 y3aralbHEHOTO €IeKTPHYHOIO KO-
na 6e3 ypaxyeanHs GUABLEHO20 (Qi3uuH020 A8UWA 2INePCUlosol (2inepeaieHmHuol) 63aemo0ii TIOMIXK THITOBH-
MU eJIeMEHTapHUMH JIaHKaAMH, BOHA € OKpeMum unadxom OIIbII 3aralbHOi 3a JIOTIYHOK CHIIOK (OpMH
CTPYKTYPHO-TOIOJIOTTYHUX PiBHSIHB, OTPHMAHOT aBTOPOM JICIIO Mi3Hiiie i onucanoi B podorax [10-15].

Bosanouac HaBenieHa cuctema (1) OXOIUTIOE TOBOJI YMCENBHUI Ta BXKIMBHI KJIaC 30CEPE/PKEHHUX SICKT-
PUYHUX IWHAMIYHHX CUCTEM, TOMY MOTpeOy€e OKPEMOTO JOCHTIHKEHHS Ta OIHCY.

VY3arajpHeHa CTPYKTYpHA CXeMa TaKHX TUHAMIYHHAX CUCTEM HaBejeHa Ha puc. 1.

2. OnepatopHa ¢opMa CTPYKTYPHO-TONOJIOTIYHUX PiBHAHD

BaxxiuBuM MeTOI0M IOCIIKEHHS €BOIIIONIT TUHAMIYHUX CUCTEM € ONepamopHull Memoo, B OCHOBY SIKO-
TO TIOKJIaJICHO inmezpanvie nepemeopenns Jlanuaca [2]:

L{(p(t)}z]j(p(t)e‘pt dt=a(p). @

Tomy m1st noOynoBU onepamopHoi hopmu CTPYKTYPHO-TONOJIOTTYHUX PiBHSIHB (1) 30cepemKeHnx AuHA-
MIYHHAX CHCTEM Ha MiJICTaBl 1HTErPaIbHOTO MEPETBOPEHHS (2) BU3HAYUMO 300padiceHHs YCiX CKIAIOBHX B
piBHsHHSX cuctemu (1):
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Toni BifmoBiaHO 10 criBBigHOMmIEHb (3)-(5) onepamopnoio popmoro cmpykmypro-monono2iunux pieHsHb
6 opyeiil cucmemi koopounam (1) 6yzae cucrema aaredpaiuHux piBHIHD, PEACTABICHA Y BUTIISII
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BucHoBku
B po6orti BHKIIaieH] OKpeMi OCHOBHI TIOJIOKEHHS aBTOPCHKOI Teopii y3arajJbHEHOTO eJIeKTPUYHOIO KOJIa,
JI¢ Ha MPUKIaal APyroi CUCTEMHU y3arajbHEHHX €IeKTPOJMHAMIYHUX KOOPIUHAT (THUIY «CHJIa-CTpyM») 0e3
ypaxyBaHHsI (Pi3WYHOTO SBHINA TINEPCHIIOBOI (TiNepBaJeHTHOI) B3a€MOJIii OTPHMAaHO OIepaTtopHy (opMy
CTPYKTYpHO-TOMOJOT YHUX piBHAHB (6), (7) 30cepe/pkeHnX TUHAMIYHAX CHCTEM TOBLIBHOI (Di3UYHOT Ta TeX-
HIYHOT IPUPOIH.

Pe3yanaTH MAarOTh BaXJIHUBE AK CHeHiaHBHO-TeXHi‘IHe, TaK i SaI‘aHBHO-MeTO)IO.HOI‘i‘IHe 3HAYCHHA.
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