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CUCTEMA HACKPI3HOI'O IPOEKTYBAHHS IU®POBUX MPUCTPOIB

Ha cporonmnimHiii aeHh 1UQPOBI CHCTEMH HaOyJIW MIUPOKOTO 3aCTOCYBAHHS B
chepax KOMMI'IOTEPHOI TEXHIKH, POOOTOTEXHIKM Ta PI3HOTO POAY aBTOMATH3AIliM,
30KpeMa MPOMHCIOBUX MpoIeciB. B 3B’sa3ky 3 1muM mpobiema paiioHaIbHOTO
MPOEKTYBaHHS TU(PPOBUX CHUCTEM HAOYBA€ 3 KOXKHUM POKOM BCE€ OLIBIIIOTO 3HAYCHHS.
Jlist BupilieHHs i€l npoOiemMu Oyiau CTBOPEHI, 1 MPOAOBKYIOTH CTBOPIOBATHUCS
BIJINOBIJIHI CHUCTEMH AaBTOMAaTH30BAaHOTO NPOEKTYBAHHS, SKI TOBHHHI CHPUSITH
MIJBUIICHHIO  SKOCTI  IPOEKTOBAaHMX  BHUPOOIB,  MIJBUIICHHIO  IIBHIAKOCTI
MPOEKTYBaHHS Ta MIATPUMYBATH PI3HOMAHITHUM TECTYBAaHHSA Ta aHAMI3.

OCHOBHUM HEJIOJIIKOM ICHYIOUUX CUCTEM PO3POOKHU € TOM (PaKT, 1110 abCTpaKkTHUN
CHUHTE3 MPOBOAMWTHCS B KIACHYHOMY BHII, TOOTO IIIOJIMHA 3aiMAa€ThCA HUM, 0e€3
miaTpuMku 31 ctoponn CAIIP. Tomy KOpPeKTHICTh MPOEKTYBAaHHS B IIMX BHIMAJKaX
3alIeKUTh BiJ KBamidikaiii Ta 3HaHb TOTO, XTO 3aMa€ThCAd NPOCKTYBAHHSIM.
Boanodac, OUIbIIICTh ICHYIOUHMX CHCTEM MiATPUMYIOThH JIMIIE JABIMUKOBHI Oa3uc B
CTPYKTYpHUX aBTOMAaTax, a BUKOPUCTAHHS IHIIUX MOYKE€ 3HAYHO CIPOCTUTHU IPOLIEC
POEKTYyBaHHS.

Po3pobka peasibHUX aBTOMATiB BUMAarae ixX 3a/laHHsl CIIOYaTKy Ha aOCTpPaKTHOMY
piBHI 3 TMOJAJbIIMM [EPEXOAOM Ha CTPYKTYpHUH piBEHb, IO BpaxoBYE
BUKOPHCTOBYBaHI B aBTOMATI JIOT1YHI €JIEMEHTH 1 3B'SI3KK M1 HUMU. B cBOIO uepry 3
TOYKH 30py CHHTE3Yy, IPOEKTYyBaHHS MOMAUISETHCS HA aOCTPAKTHUN Ta CTPYKTYPHHI
CUHTE3.

Meta pobGoTn — po3poOUTH TPOTPpaMHUN TPOAYKT, SIKHUUA Oyae KOMILJIEKCOM
IHCTPYMEHTIB, IO O3BOJISITh MIATPUMATH MPOIEC MPOEKTYBAaHHS Ha BCIX €Tarax.
3amaouM Ha BXI1J aBTOMAaTHE BIAOOpaXEHHS B BUIISAI DPETYISIpHUX BHUPA3iB,
KOPHUCTYBau HE 3aiiMa€eThCsl MPOPAXYHKOM CTaHIB UM MEPEXO/[IB B aBTOMATI, a JIUIIIE
KOHTPOJIIOE IIel Tpolec Ha KOXKHOMY Kpoili. OOupae mpu 1[bOMYy HEOOXIJHI IS
KOXKHOT'O BUTIAJIKy BapiaHTH BUX1THUX 0a3uCiB, HEOOX1/IH1 €JIEMEHTH I1aM’ STl Ta TUITH
TpurepiB. Ha Buxoal mporpamMu MaeMo BXK€ TOTOBUW CTPYKTYpHUU aBTOMAT, SIKHM
MokHa 3aBaHTaxyBaTu Ha [IJIIC ym 30upatu 3a TOMOMOTOI0 OKPEMHX JIOTIYHUX
€JIEMEHTIB.

3a paxyHOK TEpPEeHOCYy poOOTH 3 JIIOJUHM HA MAIIWHY JOCATAEThCSA OijbIna
MPOAYKTUBHITH, 3MEHIIYETHCS MOXUOKA, SIKy MOXE JAOMYCTUTHU JIOANHA Ta B BUMIAAKY
MacIITa0OBaHOCTI MPOEKTOBAHOTO aBTOMATy — 3MEHIIYEThCS Yac Ha PO3pOOKY,
OCKIJTbKH KJIACUYHHM TIX1JT MPY BEJIMKUX KUTBKOCTSX BHUXIJHUX Ta BXITHUX 3MIHHUX
BHUMarae OuIblle OOYMCIICHDb, SIKI BUKOHYE JItoJMHA. BogHouac, MiTICHICTh CUCTEMH
3aJ1a€ KOPPEKTHICTh KOKHOTO PE3yJIbTaTy Ha BUXO/II.
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AOCTpaKTHHH CHHTE3
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Puc. 2. CxemaTn4uHe 300paskeHHsI CTPYKTYPHO-(PYHKI[IOHAJIBLHOIO
CTPYKTYPHOTI'0 CHHTE3y B CUCTeMi
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OPTIMIZATION AND MANAGEMENT OF MULTILAYERED SYSTEMS

The report is devoted to the issues of calculation and optimization of multilayer
biotechnological systems containing concentrated, local, discrete sources of thermal
loads. The paper presents one of the possible approaches of the implementation of the
optimization parameters of such systems. Having emphasized the research on the
mathematical modeling of multilayer objects of complex geometry with the presence
of prohibition zones on the movement of fission paths, the author encounters
difficulties in setting up and implementing computational and applied optimization
mathematical models. To overcome them, it becomes necessary to solve the non-
classical problem of non-linear mathematical programming of a special kind.
The relevance of the issues examined is mentioned in the works [1-3]. On solving the
optimization problems of the systems under consideration, the author obtained the
following scientific results.

1. The mathematical model of the main optimization problem has been improved,
which is a multidimensional, non-stationary, non-linear and multi-extreme problem
of optimizing the parameters of the process of laser local thermal exposure. The
characteristic features of the mathematical models of applied optimization problems
are investigated, which made it possible to justify the choice of the methods for their
numerical and hardware-software implementations.

2. For the first time, a multi-point boundary-value problem for a multilayer
microbiological medium has been investigated and the correctness of such a problem
with small perturbations has been proved. To this end, the author has proposed a
method for studying the Cauchy problem for a system of perturbed pseudo-
differential equations, on the basis of which the correctness conditions for this
problem are determined, and also it is found out which pseudo-differential operators
can perturb the right-hand side of the main equation of the boundary-value problem
so that it remains correct. The obtained results allow us to apply the above method to
determine and prove the correctness conditions for the boundary-value heat
conduction problem in spherical coordinates, which underlies the calculated
mathematical model for spherical biomaterial with inhomogeneous inclusions. This
makes it possible to guarantee the existence and uniqueness of a solution to the
considered boundary value problem.



