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Technologies and models of restoration of functions of biomedical objects with prediction of their condition
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(6ionpouieciB) HUISIXOM ix iMiTal[iiHOrO KOMITIOTEPHOTO MOJIEJIIOBaHHS Ta [10ajblile IIPOrHO3YBaHHS iX CTaHy, 110
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iHTeJIeKTyaIbHUX TEXHOJIOTi KOMITIOTEPHOTO MOJIE/IIOBAaHHS B MEINYHIN AiarHOCTUILI], MIPUHIMIIN KOMITIOTEPHOTO
MOJeJIIOBaHHS B 6iOMeINLIMHI, OCHOBHI IIPOGJIEMH Y IIPOLIECi KOMIT'IOTEPHOTO MOJIEIOBAHHS; — CIIOCOOH
dopmarizanii Ta BUgu MaTeMaTUYHUX MOZEeJiel [IJis1 aBTOMAaTU3allii IpoieciB 06poOKY NTapaMeTpiB i JaHUX,
OTPUMAaHUX B Pe3yJIbTaTi JOCIiIKeHb 6i0MeJMYHMX OOEKTIB, Cy4acHi TEXHOJIOTii MaTEMAaTUYHOTO Ta iMiTalliHOTrO
Mo esoBaHHS QYHKL 6i006'€KTIB Ta 6i0npoLeciB; - CUCTEMHI aCIIEKTU CTBOPEHHS MEOUKO-IH)KEHEPHUX CUCTEM,
criocobu inenTudikanii 1aHOK 6ioMeINYHUX Ta 6I0TEXHIYHNX CUCTEM, OCOBJIMBOCTI 106YIOBU CTPYKTYpHU
epraTUuyHUX AiarHOCTUYHUX 6ioMeaNYHUX (610TeXHIYHUX) CUCTEM, €KBiBaJIECHTHI MaTeMaTU4Hi MOJeJli JIIOAUHM SIK
€JIeMeHTa €pPraTUYHOI AiarHOCTUYHOI 6ioMeINYHOi CUCTEMU. Pe3ysbTaToM pOOOTH €: — BU3HAYEHHS Ta
OOI'PYHTYBaHHSI [IPAKTUYHMX PEKOMEHIALliN 00 BUpileHHs TpobeM ¢popmanisalii Mogesei i npouenyp
KOMITIOTEPHOTO MOJI€JIIOBaHHS; — OO PYHTYBaHHSI KOHIIENTyasIbHOI Mogerti - ¢i3iosioriyHoi cucteMu opraHiamy
JIIOJMHU 3 6araTopiBHEBOIO CUCTEMOIO 3B'SI3KiB IiJICUCTEM OPraHi3my; - OOI'PYHTYBaHHS peKOMEH ALl o0
MOJe/I0BaHHS (PYHKIi 6ioMeIMYHMX 00'eKTiB Ta IPOrHO3yBAaHHS iX CTaHy; - IPAKTUYHI peKOMeHAALlii 3

MojiemIoBaHHS Bi3i0IoriYHUX CUCTEM.
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The task of the research is to solve the current problem of modern medical diagnostics of bioobjects. The purpose
of the work is to improve the quality of studying and assessing the state of bioobjects (bioprocesses) through their
simulation computer modeling and further forecasting their state, which will ensure the effectiveness of
diagnostics as a procedure for assessing the state of human health. The purpose of the research is to create
theoretical foundations, information and technical support for the development of technologies for computer
modeling of bioobjects (processes) to increase the reliability of decision-making, restore the functions of
bioobjects and predict their state. The work investigated: - modern problems of intelligent technologies of
computer modeling in medical diagnostics, principles of computer modeling in biomedicine, main problems in the
process of computer modeling; - methods of formalization and types of mathematical models for automating the
processes of processing parameters and data obtained as a result of research on biomedical objects, modern
technologies of mathematical and simulation modeling of the functions of bioobjects and bioprocesses; - systemic
aspects of creating medical engineering systems, methods of identifying links of biomedical and biotechnical
systems, features of constructing the structure of ergatic diagnostic biomedical (biotechnical) systems, equivalent
mathematical models of a person as an element of an ergatic diagnostic biomedical system. The result of the work
is: - definition and justification of practical recommendations for solving problems of formalization of models and
procedures of computer modeling; - justification of a conceptual model - a physiological system of the human
body with a multi-level system of connections of subsystems of the body; - justification of recommendations for



modeling the functions of biomedical objects and predicting their state; - practical recommendations for modeling
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PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: AkryanbHicTs po60TH 06yMOBIIEHA HEOOXIIHICTIO PO3POGKY Ta MOKPAIIEHHS TEXHOJIOTIH
MOJeJIIOBaHHS Ta ineHTudikauii 6i006’eKTiB i IpoLeciB AJ1s1 NigBUIIEHHS SIKOCTI AiarHOCTYBaHHS (PYHKI[iOHAJIBHOTO
CTaHy (3IOPOB'S) JIIOOWHY, IOT0 OpraHi3My (OpraHiB), Ta MPOrHO3yBaHH4 iX cTaHy. KoMm'toTepHe MOzieI0BaHHS
IIMPOKO BUKOPUCTOBYETHCS SIK IHCTPYMEHT 7151 JOCJIZPKEHHS, [IPOEKTYBaHHS Ta HaBYaHHS B 6araTbox rajyssx
Iisi7IbHOCTI JIIOAVHY, 30KpeMa, y Pisiosiorii, 6iosiorii Ta MeanuyHi. B mponeci Moze0BaHHS! CTBOPIOIOTHCS HOBI
MOJIeJi, @ TAKOXX 3aCTOCOBYIOThCSA BiloMi I JOOpe BUBUEHi (iziosioramu Mogeri, ki MOIepHi3yIOTbCS 1
IIPUCTOCOBYIOTHCS IJ1s1 BUPILIEHHSI KOHKPETHUX 3aBhaHb. Piziosoris yoauHy sIK 6i006’€KTa € HayKOIO PO IUHAMIKY
SKATTEBYX MPOLECIB, i CTOCOBHO JIIOAVHY BUBYA€E B )KUBOMY OPraHi3aMi CUCTEMHU Ta ITPOL,ECU HEPBOBOI PEryJIAlLlii,
KpOBOOOITry, IMXaHHS, TPaBJIEHHS, pOOOTH M'a3iB, eHeproooMminy i Tomo. Lli ocigKeHHs NPOBOASTHCS SIK
6es3rocepeHbO HA OpPraHi3Mi JIIOJUHY 3 BUKOPUCTAHHIM BiIIOBIZHMX METOAMK i BUMipIOBaJIbHOTO O6JIaJlHAHHS, TaK
i 3a moromMoroo MopenoBaHHs QyHKIIOHYBaHHS CUCTEM i IIPOLIECIB y THX BUIANKax, KOJIU OJEP>KaTh HeoOXinHy
iH(popmaliito 3 5XMBOTO Tijla 6€3 XipypridvHOro BTPy4aHHs 3 HeNepen0auyBaHUMU HACIiIKaMu 1711 XBOPOTO IPOCTO
HeMOXJIUBO. [IpoBeIeHHIO KOMIT'IOTEPHOTO MOZEJIIOBaHHS [1epeye po3pobKa MaTEMATUYHOI MO e
disiosoriunoro npouecy. MareMaTuyHa MOZEJb € CYKYIIHICTIO CHiBBiHOEHb (POopMyJ1, piBHSIHB, HEPIBHOCTEH,
JIOTiYHMX YMOB), IJ0 BU3HAYalOTh [IPOLEC 3MiHU CTaHy CUCTEMHU 3aJI€5KHO Bif ii napameTpiB, BXiHUX CUTHAIIB,
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JIiKyBaHHS XBOpUX, [linBuIieHHs aBTOMaTU3allii BUpOOGHNYMX MTPOLECiB
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