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BUKOHaHO JHUCEPTALil0
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ImenTudikarop ROR: He zacrocoyerbcs

V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHUX PYOPHK: 27.41, 28.17.19, 61.13

Tema guceprauii:
1. MaTemaTHn4YHe MOJIEIIOBAaHHS HEJIiHIMHUX NTOJIIMEPHUX MaTepiaiiB B eKCTpyepax

2. Mathematical modeling of nonlinear polymer media in extruders

Pedepar:

1. O6'eKT BOCIIIKEHHS - IPOLECU €KCTPY3iMHOrO NepepobsIeHHS TEPMOIIJIACTUYHUX NIOJIIMEPHUX MaTepiais. MeTa
- Po3po6Ka MaTeEMATUYHUX MOJIeJell IIPOLEeCiB Teuii i N1aBlIeHHs HeJliHIHUX [TOoJlIMEePHUX CePeLoBUI Y KaHalax
eKCTPY3iliHOro 06J1aiHaHHs i PO3B'sI3aHHS BiATIOBIIHUX HEJIIHIHHNX KpaloBUX 33/1a4, @ TAKOX JOCJIIKEHHS Ha ix
I'DYHTI BIVIUBY KOHCTPYKTHABHUX i TEXHOJIOTIYHYMX [TAPAMETPIB Ha rilpoAHaMI4Hi XapaKTEPUCTUKU IVIACTUKYIOUUX
eKCTpyIepiB i GOpMyOUNX iHCTPYMEHTIB, BUSHAYEHHS ONITUMAJIbHUX PEXUMIB pOOOTU. MeTonu AOCTiIKeHHS
I'PYHTYIOTBCSI HA METOJIaX MaTEMAaTUYHOIO MOJIE/IIOBAHHS i3 32CTOCYBAaHHSIM TEOPIi CYLIJIbBHUX CEPENOBUIL, METOIIB
MaremaTu4Hoi Qi3uKyu, METOiB HabIM>KEHOTo aHalidy. Briepiue: po3po6yeHo YMCI0BO-aHaNITUYHUY iTepaliiHuil
METOJI, PO3B'sI3aHHS1 HEJIiHITHMX KPaloBUX 33/1a4; PO3PO0JIEHO MaTEMAaTAYHE Ta AJITOPUTMIYHE i TpOrpamHe
3a6e311e4eHHs]; pO3pO0JIEHO aITOPUTMU €KBiBaJIEHTHOTO CITPOLIEHHS! CKJIAJIHUX BUPA3iB; pO3pO6JIeHe aITOPUTMIYHE

Ta IIporpamHe 3abe3redyeHHs HaZla€ MOKJIMBICTh aBTOMATU3yBaTH MIPOLeC OTPUMAaHHS PO3B'sA3KiB HEJIiHIMHUX



KpailoBUX 33/1a4; PO3p06JIEHO METOAM PO3B'sI3aHHS HEJIiHIMHMX KPaloBUX 3a1a4 TEIlJIOMacollepeHeCeHHs ¥ 30Hi
3aBaHTaXXEHH i [IJ1acTUKAllii eKCTpyIepa; po3po6IeHO METO]] PO3B'sI3aHHS KpaloBUX 33/1a4; 3aIIPOIIOHOBAHO METO/]
ONTVMMAaJIbHOTO YIIPABJIiHHS TEMIIEPATYPHUMU IOJIIMU B €KCTPY3iIHMX IIPUCTPOSIX 5K YIIPABJIiHHA HEIIHINHAM
00'eKTOM i3 po3nofiieHnMu napamerpamu. [IpakTU4HI peKOMeHallii BAKOPUCTOBYBAIMCS IIPU YAOCKOHAJIEHHI
TEXHOJIOTIYHUX PEXUMIB POOOTH IJIACTUKYIOUMX €KCTPYAEPIB IIPU BUTOTOBJIEHHI Iy1acTMacOoBOi i3ossuii [THBIT
«ITpukapnarras» ta TOB «YKPEKOKOHCANT», O MiATBEPAKEHO aKTaMM BIIPOBAKEHHS. TeopeTUYHi pe3ybTaTi
IYcepTalifHOi po60TH BUKOPUCTOBYIOTHCS Y HAaBYQJILHOMY IIpolieci Ha Kadeapi 6iomequdHoi KibepHeTUKU
dakysnpTeTy 6iomenudnoi imxeHepii HTYY «KIII iM. Iropst CikopcbKoro». BupileHHs IUTaHb, SIKi OCJiIPKEHHI B
IycepTaliliHiil po6oTi, € BaKJIMBUM 3 TOYKU 30PYy NOKPAIleHHS SIKOCTI MPOAYKLi, MiiBUlleHHS ePeKTUBHOCTI POOGiT
IIpU IPOEKTYBaHHI i MOZiepHi3allii eKCTPy3ifHOro o6s1aiHaHHS Ta [IPY YI,OCKOHAIEHHI TEXHOJIOTTYHUX PEXUMIB.

2. This problem is especially relevant for processes with distributed parameters, the mathematical models of which
are described by partial differential equations with corresponding additional conditions at the boundary of the
domain. In recent decades, much attention has been paid to objects with distributed parameters. This is due to the
desire to increase the efficiency of mathematical modeling of the dynamics of such objects and processes and the
development of automatic and automated control systems, as it is well known that all physical processes and
objects are essentially objects with distributed parameters. But the vast majority of models describing the
dynamics of objects with distributed parameters are linear models, although it is well known that real physical
processes are inherently nonlinear. The methods of mathematical and computer modeling of polymers developed
in the dissertation work taking into account nonlinear properties gave the chance to essentially improve quality of
modeling, to develop recommendations on designing and improvement of technological processes on
manufacturing of cables on ultrahigh voltages. The scientific novelty of the work is that for the first time a method
of numerical-analytical solution of nonlinear differential equations in partial derivatives of parabolic type and its
application to solve problems of heating the extruder body, heating the polymer mixture in the loading zone,
melting zone and homogenizing and crystallizing the polymer melt in the dosing zone. The performed researches
give the chance to calculate the optimum sizes of the specified zones at designing of the extrusion equipment
intended for production of a wide range of production with use of extrusion devices.
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