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2. Mathematical modelling and numerical analysis of formation processes of multicomponent mixes

Pedepar:

1. O6'eKT mocimKeHHs - npolec popMmyBaHHS 6araTOKOMIIOHEHTHOI IIOPOIIKOBOI cymimi. MeTa mociimKeHHs -
o6y 0Ba MaTeMaTUYHOI MoZeJli polecy (GOopMyBaHHs 6araTOKOMIIOHEHTHUX CYMilllell, KOMIIOHEHTH SIKUX
3a3HAIOTh CUJIbHUX 30YPEHb, 110 MAIOTh IOCTAaTHBO €(PEKTUBHY MUTTEBY MOTY>KHICTb, SIKa JO3BOJISIE IPOCTEKUTH 32
3MiHOIO (PYHKILil1 pO3MOiliB KOMIIOHEHT JOCiIKyBaHOi CyMmillli B 4aci Ta BU3HAYMTU Yac cTabinisauii cymimii, mo
dopmyeTbCs. MeTonu NOCiIPKeHHS - METOIY MaTeMaTUYHOI CTaTUCTUKU, Teopii IMOBipHOCTEH i Teopii
BUIIAIKOBUX IIPOLIECIB, TEOPii ONTMMIi3allii, MATEMAaTUYHOTO MOJIE/IIOBAHHS, BUIIAJKOBOTO aHaJIi3y, aHAJiTUYHOTO
MOJIEJIIOBAaHHS 3 BUKOPUCTAHHSIM JU(epeHLiaIbHMX PiBHSAHD B YaCTKOBUX MOXiIHUX. AnlapaTypa s JOCiIXEeHb -
[IepCOHAJIbHUI KOMIT'IoTep. TeopeTuyHi Ta IpaKTUYHi pe3yJIbTaTy - PO3po6yIeHi MaTeMaTUIHi MOZeJii Ta MeTOAH,
sIKi onucyloTh npouec GOpMyBaHHS 6araTOKOMIIOHEHTHUX [TOPOLIKOBUX CYMillleil, IPU3Ha4yeHi [1711 MOZEeJII0BaHHS
IOCJiI)KYBaHUX IIPOLECiB HAa BUPOOHUIITBI; C(pOPMysIbOBaHI YMOBU CTabisizallii npouecy popMyBaHHS IOPOLIKOBUX
cyMilei, po3po6JieHi MeToau (OpMyBaHHS JO3BOJISIIOTh BUSHAUUTH MOMEHT 4acy, B sIKMii OyJla OTpUMaHa CyMilll i3

rapaHTOBAaHUMM POBIOJiNIEHHSIMH ii KOMIIOHEHT SIK Y BCii 00J1aCTi, 1[0 pO3IJISAAETHCS, TaK i y OKpeMUX ii yacThHaX.



HaykoBa HOBU3Ha - Ha0YB [10AJIBIIOTO PO3BUTKY METOJ, BU3HAUEHHS PO3MO/ijliB KOMIIOHEHT IIOPOLIKOBOI CyMillli 3a
MIBUAKICTIO IX OCilaHH4 y BUNAAKy BIUIUBY Ha IIPOLEC OCiaHHS YaCTOK 30BHIITHBOI CUJIH, IO BUHUKAE 33 PAXyHOK
MEXaH{4YHUX, eJIEKTPOMarHiTHUX abo aKyCTUYHHUX KOJIMBaHb. BudHayeHa ycepenHeHa BeJMurHa Liei cuiau. Buseneni
($hopMyM 103BOJISIOTh NOJINIINATY Pe3yIbTaTy NPOLeCy BUBHAYEHHS PO3IIOAiiB YaCTOK 3a MBUKICTIO iX OCifaHHs
y BUIAJIKY, KOJIM Ha MIPOLEC, KPiM CUJIU TSDKIHHS, IiI0Th JONAaTKOBI CUJIM; BIIeplIe pO3pO6JIeHO MaTeMaTHIHy
Mogesb cTabinizanii npoueciB GpopMyBaHHS 6araTOKOMIIOHEHTHUX CyMilllel Mif fiero 30ypeHb, sKi MaloTh
IOCTaTHBO €(PEKTUBHY MUTTEBY IOTYXXHICTb. [I71s 11bOr0 6YyJIM 3aCTOCOBaHi Teopemu Npo POKyCyBaHHS Ta
cTabini3alilo MApKOBCHKOTO MTPOLIECY MIPU JIOKAJIbHUX 30ypPEeHHSIX loro ¢pparmeHTiB. CPOpMYIbOBAHO NOCTATHI
YMOBH, IIPM BUKOHAHHI SIKMX MO>XHA cpOPMYBaTH 6araTOKOMIIOHEHTHY CYMIlll i3 rapaHTOBaHUM PO3MOIIIOM ii
KOMIIOHEHT. 1le 103BoJIsie BUBHAUMTH 4ac, 32 sIKUii Oyie chopMoBaHa CyMilll i3 3aJaHUMU PYHKLISIMU PO3NOIiMiB ii
KOMIIOHEHT; yI0CKOHAJIEeHO MaTeMaTUYHY MOJIeJIb ITpolecy GOpMyBaHHs 6araTOKOMIOHEHTHUX CyMilllei Tif fieto
CUJIBHUX €JIEKTPOTiJIpaBJiuHMX, MeXaHIYHUX, aKyCTUIHUX 30ypeHb, 10 MIBUAKO 3MiHIOIOThCS ¥ 4aci. Lle cucrema
JiHIAHUX gudepeHLiaTbHUX PIBHSIHD Y YACTKOBUX MOXiNHUX 1-TO MOPSIKY, PO3B'sI3KaMU SIKOi € MEeTPUYHI
XapaKTEPUCTUKM YaCTOK JOCIIi/IKYBaHOI CyMillli 10 KOXKHOMY MaJloMy 00'eMy. BUKOprCTaHHS OTPMMaHO]
MaTeMaTUYHOI MOJIeJli J03BOJISIE IIPOCTEKUTHU 32 3MiHOI0 PYHKIIil pO3MOAiNy IiaMeTpiB 4aCTOK CyMillli y 4aci.
PesynbTaTu guceprauiiHoi po60TH BIIPOBAIKEHI IIPU MOJIEJII0BaHHI ITpolecy GopMyBaHHS 6araTOKOMIIOHEHTHUX
cymimuiei! i aHasisi orpuMaHux pesysbraTiB Ha TOB "Anrteka 36" Ta y HaB4aJlbHOMY Ipolieci Ha Kadeapi NpuKkIafgHoi
MaTeMaTuKy XapKiBCbKOTrO HallioOHAJIbHOTO YHIBEPCUTETY PajiioeIeKTPOHIKY, 110 MiATBEPAXKEHO aKTaMU PO
BIIPOBAJKEHHSI. HayKOoBi Ta NpakTU4Hi pe3yabTaTy AUCEPTALiIIHOI pOOOTU MOXKYTh 6YTU BUKOPUCTaHi y
(dapmakoJIOriyHill MPOMHUCIIOBOCTI, IPUIaA00YyAYyBaHHI Ta XIMiUHil TPOMUCIIOBOCTI J1s1 TIOKpalleHHs KiHLeBUX
posmoziniB cpopMOBaHUX CyMillleil; y HaB4aJIbHOMY IIPOLIeCi TPy MiAroToBLi ¢paxiBLiB y ranysi NpuKiIafgHoi
MaTeMaTUKU.

2. Research object - formation process of a multicomponent powder mix. A research objective - construction of
mathematical model of formation process of the multicomponent mix which components are exposed to the
strong perturbations having big enough instant potency which allows to trace a modification of distributions
functions of investigated mix components in time and to define stabilization time of formed mix. Research
methods - methods of mathematical statistics, probability theory and theory of casual processes, theories of
optimization, mathematical modelling, casual analysis, analytical modelling with use of differential equations in
partial derivatives. Equipment for researches - the personal computer. Theoretical and practical outcomes - are
developed mathematical models and the methods describing formation process of multicomponent mixes,
intended for modelling of investigated processes on manufacture; stabilization conditions of formation process of
the multicomponent mixes are formulated, the developed formation methods allow to define an instant in which
the mix with guaranteed distributions of its components both in all considered area, and in its separate parts has
been received. Scientific novelty - the further development was received by definition method of powder mix
components distribution on a velocity of their subsidence in case of action on process of subsidence of exterior
force which arises for the account of mechanical, electromagnetic or acoustic oscillations. Average magnitude of
this force is defined. The deduced formulas allow to improve outcomes of definition process of particles
distributions on a velocity of their subsidence in a case when on process, except gravity, additional forces operate;
for the first time it is developed mathematical model of stabilization of formation processes of multicomponent
mixes under the influence of the perturbations having effective enough instant potency. Theorems of focusing and
stabilization of Markov process have been for this purpose used at local perturbations of its fragments. Sufficient
conditions at which performance it is possible to generate a multicomponent mix with guaranteed distribution of
its components are formulated. It allows to define time for which the mixture with the set distribution of its
components will be generated; the mathematical model of formation process of multicomponent mixes under the
influence of the strong electrohydraulic, mechanical, acoustic perturbations fast varying in time is improved. It is
system of linear differential equations in partial derivatives of 1st order which solutions are metric performances of
particles of investigated mixture on each small volume. Use of the received mathematical model allows to trace a
modification of a cumulative distribution function of diameters of particles of mix in time. Outcomes of



dissertational work are introduced at modelling of formation process of multicomponent mixtures and the analysis
of the received outcomes on Open Company "the Drugstore 36" and in educational process on department of
applied mathematics of the Kharkiv National University of Radio Electronics that is confirmed by introduction acts.
Scientific and practical outcomes of dissertational work can be used in the pharmacological industry, instrument
making and the chemical industry for improving of final distributions of the generated mixes; in educational
process by preparation of experts in the field of an applied mathematics.
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