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1. Mogeni Ta MeTOOY NONYJIALIMHOI IMHAMIKY B IPOTPAMHOMY CEPEIOBUILi MiATPUMKYA CUCTEMHUX MEIUYHUX

JIOCJIiIKEeHb

2. Population dynamics models and methods in software environment of system medical investigations support

Pedepar:

1. 1. O6’eKTOM HOCTiIKEHHS € NTATOJIOTIYHUI IPOLEC SIK CYKYITHICTb MATOJIOTIYHUX i 3aXUCHO-TIPUCTOCYBATIbHUX
peaxliiii, 110 BUHUKAIOTh Y BifIIOBiNlb HAa YIIKOAKYIOUY [Iil0 IIaTOr€HHOro (akTopa. MeToio poboTu € po3pobutu
MaTeMaTU4Hi METOAU CUCTEMHOIO aHaJli3y MaTOJIOTIYHMX MTPOLECIB B KJlaci piBHSAHD MOMYJIALIAHOI IMHAMIKY a
TaKO>X peasli3yBaTu ixX y IPOrpaMHOMY CEPENOBUIi MiITPUMKNA CUCTEMHUX MEIUYHUX NOCIiIKEHb. BUKOpUCTaHO
MaTeMaTU4Hi METOAM CUCTEMHOIO aHaJli3y Ta TEOPii ONTUMaNbHUX pileHsb. [IporpamMHa peasisallisi [pyHTyeTbCS Ha
cucreMi po3po6ku Java ta texnosorii XML. CpopmyibOBaHO aaropuTM CUCTEMHOIO aHaJli3y aTOJIOTIYHUX
npoleciB. 3alIpONIOHOBAHO KJIACHA MOZEJIEN [J1s1 ONUCY FOJIOBHUX CKJIQJIOBUX [IATOJIOTIYHUX IIPOLIECIB.
Po3p’a3ytoThes 3amayi ineHTudikanii napameTpiB Mozesel naToJyIoTiYHyX [IPOLECiB, o 371e6iIbIIoro € eJIeMeHTaMu

riJIbOEPTOBUX MMPOCTOPIB. 3 METOIO OLIHIOBAHHS CHMCTEM i3 3ari3HEHHSIM 3aIPOIIOHOBAHO ONTUMIBAIIHUI METOM, Ha



OCHOBI PyHKLi 4yTINBOCTI. PO3p06J1€HO MeTOAM OCiIKeHHS CTIKOCTi B MOJIeNsIX NnuHaMmiku ['ommnepa, iMyHHOI
CHCTEMHU, PEKOHCTPYKIIii KiCTKOBOI TKaHUHU. BuKkopucTaHo MeTonu JiiHeapusalii Ta pyHKUioHasiB JIanyHoBa.
[TocTaBieHO Ta 3alIPOIIOHOBAHO METOIM PO3B’I3yBaHHS 3aa4 KEPYBaHHS I1pY M00YI0Bi ONTUMAJIbHUX CXEM
JIiKyBaHHS1. BUBUE€HO NIUTaHHS HeJiHiHOI AuHaMiKy Ta 6ipypKalliil B MOAEJISIX NaTOJIONYHUX npoueciB. IIpu nbomy
BUKOPMCTAHO fK aHaJIi3 XapaKTePUCTUYHMX PIBHAHD JIIHEAPU30BaHUX CUCTEM, TaK i YMCEJIbHI XapaKTEPUCTUKMU.
P0o3p061€HO KOHLENTYaIbHy MOZEb IIPOrPAMHOTO CEPEIOBUIIA MiATPUMKNA CUCTEMHUX MEIUYHUX JOCIIiIKEHD.
Ilpu ii peani3auii 3arTpONIOHOBAHO MOJIEJIb CTPYKTYPHU JAHUX Y rajny3i CUCTEMHUX MEIUYHUX TOCIiIKEHDb Ta
BIIPOBA/IKEHO ii B TepMiHax TexHosorii XML. Po3po6seHo nporpamMuuii intepderic cepenosuia, skuii € Web-
iHTerpoBaHUM, OPiEHTOBAHMM Ha KOPUCTYBaya Ta Ma€ MOKJIMBOCTI HaJlalITyBaHHS. Peasi3oBaHO MaTEMAaTUYHI
METOJIM CUCTEMHOTO aHaJli3y [1aTOJIOTiYHUX MIPOLECIiB y BUIIAL] iepapxii Java-kiaciB. Po3pobseHo nporpamHi
3aco0u 1151 BUKOHAHHSI CUCTEMHUX MEJIUYHUX JOCJiIPKEHb, IIATOTOBKY OTPMMAHUX PE3YJIbTATIB [0 MPECTABIECHHS
B IHTepHeT Ta ix Bidyasizauii. Pe3ysbTaTi BIPOBaJKEHO B HAYKOBO-IOCJIiIHY Ta HaBYa/IbHY POOOTY BULIUX

MeJIMYHMX HaBYaJIbHUX 3aKJIaJiB @ TAKOX B JIIKyBaJIbHY POOOTY PsIy 3aKJajliB OXOPOHi 30pOB's.

2. 3. Object of investigation is pathologic process as set of pathologic and immune reactions arising as a response
to damaging action of pathogenic factor. The purpose of work is to develop mathematical methods of system
analysis of pathologic processes within the class of population dynamics equations and to implement them in
software environment of system medical investigations support. There are used mathematical methods of system
analysis and theory of optimal solutions. Software implementation is based on Java developer system and XML-
technology. . Algorithm of system analysis of pathologic processes is stated. Classes of models to describe basic
compartments of pathologic process are offered. There are solved problems of parameters identification of
pathologic processes that are mostly Hilbert spaces elements. To estimate delay systems optimization method
based on sensitivity functions is offered. There is developed investigation methods within Gompertzian dynamics
models, immune system, bone tissue remodelling. Methods of linearization and Liapunov functionals were used.
There were stated and solution methods were offered for control problems to construct optimal treatment
schemes. Topics of nonlinear dynamics and bifurcations in models of pathologic processes were studied. Here we
use both analysis of characteristic equations of linearized systems and numerical characteristics. There is
developed conceptual model of software environment of system medical investigations support. Implementing it
there is offered model of data structure in branch of system medical investigations and invented in terms of XML-
technology. There is developed interface which is Web-integrated, user-oriented and adjustable. There are
implemented mathematical methods of system analysis of pathologic processes in form of Java-classes hierarchy.
There are developed software tools to execute system medical investigations, to prepare results obtained for
presentation in Internet and visualization. Results are applied into scientific and educational work of medical
schools and treatment work of series of hospitals.
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