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POJIb JU®EPEHIUIAJIBHUX PIBHAHD Y IPOI'HO3YBAHHI TA
AHAJII3I ®I3BUYHUX TPOLECIB

BinaNUIBKHIT HAI[IOHATHPHUN TEXHIYHANA YHIBEPCUTET

AHoTais

Y cmammi posenamymo 3acmocysanna OughepenyianbHux pieHAHbL AK OCHOBHO20 MAMEMAMUYHO20 IHCMpYMeHmy O
MoOdeniosanns  Qisuunux npoyecis. Ilokasamo, wo Ouckpemui ab0 IHMYimusHi niOX00u wacmo npu3eo0sIMsd 00
napaodoKcarbHux a0 HeKOPeKMHUX pe3yibmamis, mooi AK HenepepsHull ONUC Ha OCHOBI OupepeHyianbHUX PiBHAHb 00360.15€
epaxyeamu weuoKicme 3MiHu cucmemu ma ii cmabinizyioui mexanizmu. Hasedeno npuxiaou menionepeoaui, KoIuaibHUX
cucmem ma eieKmpudHUx Kil, 0e UKOPUCMAHHS OupepeHyiarbHux pieHAHb YCY8A€E CYNEPEeYHOCMI OUCKPEMHO20 AHANI3Y |
odae QizuuHO OCMUCTEHI NPOSHO3U.

Kirouosi ciioBa

mudepeHIiaabpHi piBHSAHHS, MaTeMaTH4HE MOJENIOBAHHA, (i3MYHI NpOLECcH, IUHAMIKA CHUCTEM, IapajoKc, HemepepBHi
TIPOIIECH.

Abstract

The paper considers the application of differential equations as a primary mathematical tool for modeling physical processes.
It is shown that discrete or intuitive approaches often lead to paradoxical or incorrect results, whereas a continuous
description based on differential equations allows accounting for the rate of change of the system and its stabilizing
mechanisms. Examples of heat transfer, oscillatory systems, and electrical circuits are presented, demonstrating how the use
of differential equations eliminates inconsistencies inherent in discrete analysis and provides physically meaningful
predictions..
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Beryn

OnHiero 3 GyHIAMEHTAIBHUX 33]1a4 BUIIOT MATEMATHKHU € KOPEKTHE MOJICIIIOBAHHS MTPOIIECIB, 1110 3MIHIOIOTHCS B
yaci. barato Qi3u4HHX 1 iIHKEHEPHUX CHUCTEM TPAAUIIHHO OMUCYIOTHCS TUCKPETHO udepe3 (ikcoOBaHI MOMEHTH
crocTepexeHb abo ekcriepuMeHTaNbHi naHi. [IpoTe Takuit miaxig HEpiKO MOPOIKYE MapaoKCallbHI BUCHOBKH,
SIKi HE BIIMOBINalOTh (Hi3WYHIN peasbHOCTI.

Hanpuknaj, quckpeTHa MOJIeb HArpiBaHHsA 00’€KTa Mijl Ji€l0 MOCTIHHOro JpKepesa Teria MOXe rnepeadadaTtu
HEOOMEXEHEe 3pOCTaHHs TeMrepatyp. Pi3UYHO 116 HEMOXKITUBO, OCKUTBKH peaibHa CHCTEMa 3a3HA€ TETUIOBTPAT
Y HABKOJIMIITHE CepPEeIOBUIIe. AHAIOTIUHI apaJJOKCH BUHUKAOTh Y MEXaHIIli, eIeKTPOTEXHIIl Ta eHepTreTHIl, KON
JMCKPETHUH MiJIXi] iIrHOPYE MIBHIKICTH 3MiHHU CTaHy ab0 3BOPOTHHIT 3B’ 5130K.[]

HudepenuianeHi piBHSIHHS J03BOJISIOTH BpaXxyBaTH MOXiJHI 332 4aCOM 1 POCTOPOM, LIO 3a0e3euye npaBUiIbHE
BiJOOpakeHHs JUHAMIKU CHCTEMH Ta yCyBa€ MapaJloKcaibHi eeKTH.

PesyabTaTi gocaigKeHHs

OundepeHuianbHi piBHAHHA Bigobpa)katloTb LWBUAKICTb 3MiHM CTaHy CUCTEMM, LLO [L03BOJIAE BPaXxOBYBATU
iHepUilHi BNacTMBOCTI Ta cTabinisytoui mexaHiamu. Hanpuknaa, npouec Tenaonepeaadi OnMCyeTbCs PiBHAHHAM,



AIKe BK/IHOYAE AyKepeso Tensaa Ta BTPaTh eHeprii NponopuinHo pisHULI TeMmnepaTyp MixK 06’€KTOM i HABKOAULLHIM
cepeposuiLem.[2] Po3B’A30K NOKA3ye, WO TemMepaTypa 3pOCTAE A0 NEBHOMO rPAaHMYHOIO 3HAaYEHHA, NicaA Yoro
BCTAHOB/IHOETLCA CTALLIOHAPHMIA PEXMM, YCYBatouM NAapagoKC HEOOMEKEHOro 3pOCTaHHA.

Y MexaHiYHMX KONUBAJIbHUX CUCTEMAX, EJIEKTPUYHUX KOHTYPaXxX Ta 3apALKaHHI aKYMYAATOPIB AUCKPETHI moaeni
6e3 ypaxyBaHHSA NoxigHMx abo 3BOPOTHOro 3B’s3KYy Aal0Tb XMOHI NPOrHO3n BUBYXOBMX ab0 HECTIMKUX perKnMmIB.
OndepeHuianbHi piBHAHHA A03BONAIOTb TOYHO OMUCATU E€BOJIOLID CTaHy, BUABUTU MPUXOBaAHI MexaHi3mu Ta
3p06uTN Pi3NYHO i TEXHIYHO 06r'pyHTOBAHI NporHosu.[3, 4]

TaKnm YMHOM, HenepepBHUI Niaxig 3abe3neyvye He AnLLEe TOYHICTb PO3PaXYHKIB, @ M YCYHEHHA cynepeyHocTeMn
MiXX MOAENNIO Ta PeasibHICTIO, WO € NMPUHLMUNOBO BaXXNMBUM ANA Pi3NKM Ta iHXKeHepii.

BucHoBkH

VY poboti mokazaHo, mo AudepeHUianbHi piBHAHHSA BiirpaloTh KJIIOYOBY pOJb Y MOJACTIOBaHHI (i3UYHMX
mpotieciB. BoHM [03BONISIIOTE BpaxyBaTW INBHIKICT 3MIHH CTaHy, CTa0ULTi3yroui MeXaHI3MU Ta iHepIliiiHi
BIIACTHBOCTI CHCTEM, YCYBalOUW MapaZOKCH AWCKPETHOTO OIMHCY. 3aCTOCYBaHHS Au(epeHIialbHUX PiBHIHD
3a0e3redye (I3UYHO OCMHUCIEHI Ta IH)KEHEPHO OOTPYHTOBaHI pe3ylbTaTH, IO POOWUTH iX MPHHIUIIOBO
HeOOXiTHUMU 7S aHaJi3y Ta MPOTHO3YBAHHS JMHAMIYHHX MPOIECiB Y (Pi3UIli, TEXHII Ta eHEPTETHUII.
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