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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PYOpPHK: 76.13.15

Tema gucepranii:

1. Po3BUTOK Teopii i MeToxiB 1o6ynoBy 3aco6iB BUCOKOIH(POPMATUBHOI esleKTpopeTnHorpadii

2. Development of theory and methods of construction of high informativity electroretinography means

Pedepar:

1. O6'eKTOM [OCIIKEHHS € TIPOLieC NOOYA0BY €J1IeKTPOPEeTUHOrpadiuHUX CUCTEM [1JIs1 OL[iHIOBAaHHS PU3UKIB
HEePOTOKCHUKallii JII0IVHY, SIKa CIIPUYMHSIE 3MiHY IOKA3HUKIB ii (PyHKLIOHAIBbHOTO CTaHy. [ JOCSTHEHHS
IIOCTaBJIEHOI METY BUKOPUCTAHI [10JI0KEHHIX (QYHKLIOHAJIBHOTO aHai3y, Teopii BUNIaAKOBUX MPOLIECiB, TeOPii
CUCTEM, MAaTEMATHUYHOrO Ta iMITALliHHOTO MOJIEJIIOBAHHS, TEOPii BUMIPIOBAHHS €JIEKTPUYHUX BEJINYMH,
CTaTUCTUYHOI TeOPii yxBasieHHs pillleHb Ta METOiB [100YI0BY €KCIIEPTHUX CUCTEM [iJIs1 PO3BUHEHHS TEOPETUUHUX
3acaji MOJIeJIIOBAaHHS €JIEKTPOPETUHOCUTHAIY, PO3BUTKY METOIiB BiioOpy, 00pOOJIeHHS Ta peecTpaliii,
inenTudikanii cTpykTypu Ta mapameTpiB Mogesii eJeKTPOPETUHOCUTHAITY, pO3PO06JIeHHSI METO/IB OL[iHIOBAHHS
iH(OPMATUBHOCTI €J1IEKTPOPETUHOCUTHAJY i3 ypaxyBaHHSIM MOTro AUHAMIKH, y3rOIPKEHHS XapaKTepUCTUKU
€JIEKTPOPETUHOrpaQiuHNX CUCTEM 3i CTAaHAAPTHUMU METPOJIOTIYHMMHU HOPMaMHU, iHTeJIeKTyali3alLii
esleKTpopeTrHorpadiuHux cucteM, Bepudikalii pe3ysibTaTiB TeEOPeTUYHUX AOCTiTKeHb HEOOXiTHUX AJ1s1 106yI0BU

IIPOTOTHUITY €KCIIEPTHOI cucTeMu. HaykoBa HOBU3HA I0JISITA€ B TOMY, 110 3alIPOIIOHOBAHO i OGrPYHTOBAHO



KOHLEILiI0 HAAHU3bKI iIHTEHCUBHOCTI CBITJIOBOTO IMOJIPA3HEHHS CiTKiBKM OKa Ta Ha ii OCHOBI PO3BMHEHO BiIIOBiHI
HAyKOBO-TIPUKJIAJHI 3acagy MaTeMaTUYHOTO MOJIEJIIOBaHHS, Bibopy, 06pobeHHs Ta peecTparliii
€JIEKTPOPETUHOCUTHAJLY Y PaMKax CIIEKTPaJIbHO-KOPEJIALINHOI TEOPii CUrHasliB. Yiepile BpaxOBaHO LUMKIIIYHICTb i
CTOXaCTUYHICTb €JIEKTPOPETUHOCUTHAJTY, [1I00YI0BAHO OLiHKY MOro iH(OpMaTHUBHOCTI Ta aalITUBHNN PEKYPCUBHUI
ONTHUMAJIbHUI QiNbTP 17151 OLiHIOBAHHS €JIeKTpOopeTHHOrpamu. O6rpyHTOBaHO METO/M O3HAUYEHHS HOBOTO KJIacy
€JIEKTPOpPeTHHOIpaM Ta MoOYyL0BaHO METOJ, YXBaJIEHHSI pillleHHs PO BilHECEHHS eJIeKTPOPETUHOTPaMu 10
BM3HAUEHOTrO Kjacy. [IpakThyHa LiHHICTb OJISTa€e B IOOYA0BI IPOTOTUILY €J1€EKTPOPETUHOTPadiuyHOi eKCIIepPTHO]
CHACTEMHU 1711 aBTOMATHU30BAHOTO OL[iHIOBAHHS €JIEKTPOPETMHOIpaMU. JIOCSITHEHO 3MEHIIEHHS! Ha [1BA TIOPSAKU
iHTEHCUBHOCTI NTOAPa3HEHHs CiTKiBKU OKa. 3HIKEHO TPUBAJIICTb JocimkeHHs (in vivo) y 7-10 pasiB. 3pocTaHHs
BIUJIMBY PiBHS LIYMY 3MEHIIEHO aJallTUBHYUM ONITUMAJIbHUM O6POGJIEHHSM €JIEKTPOPETUHOCUTHANY. OTPUMaHO
€JIEKTPOPETUHOIPAMU 3 PO3[iZIbHOIO 3ATHICTIO, SIKa 3abe3edye e()eKTUBHE Ta JOCTOBIPHE YXBaJI€HHS PillleHHS
IO BilHEeCEHHs ii BU3HAUEHOTO KJIacy Ta O3HAUYEHHS HOBOTO Kjacy. BepudikoBaHo anapartHe, airOpUTMidyHe Ta
IIporpamHe 3a6e3rnedyeHHs eleKTpopeTrHorpadiyHoi cucteMu i pe3yspTaT ii 3acTocyBanb. CTyIiHb BIIPOBAI>)KEHHS
- pe3yJbTaTU BIIPOBAIKEHO B MEIMYHO-1iarHOCTUYHOMY LIeHTpi (M. UepHiBLi); JiKyBaJbHO-IiarHOCTUYHOMY LIEHTPI
(M. PiBHe); iHCTUTYTI OYHUX XBOPOO i TKaHMHHOI Teparii imeHi B.IT ®inaTosa (M. Oneca). Chepa (06s1aCTh)
BHUKOPHUCTaHHS - IpU 1o6ynosi nportotuny EPTEC ontuManbHUX 10 crienu@iuHUX YMOB iX BUKOPUCTAHHS Mif 9ac
OIIEpPaTUBHOTO (in vivo) BUsIBJIEHHS 1IKiAJIUBOTO BIIJIMBY HAa QYHKIiOHAJILHUM CTaH JIIOOVUHY PEYOBUH, IIOMUPEHUX Y

IOBKiJLI, O3yBaHHS (papMalLleBTUYHUX 32CO0iB, HAPDKOTUYHUX i CTUMYJIIOIOUMX [TPENapaTiB.

2. The research object is a process of construction of elektroretinography systems with sufficient certainty to a
human neyrotoxcisity risk assessment. The research purposwe is solving of the important scientific and applied
problem - the development of theory and methods of construction of elektroretinography means. To reach of the
reasearch purpose the methods of functional analyses, theory of stochastic processes, theory of systems,
mathematical modelling and computer simulation, theory of measurements, statistical theory of decision making
and methods of expert systems development. Scientific novelty is following: according to the analysis of the
theoretical foundations of the construction and application of known elektroretinography methods and means put
forward a new concept of ultra-low-intensity light stimulation of retina and the spectral correlation theory of
signals base for mathematical modelling, selection, processing and recording of elektroretinosignals (ERS). As the
first case are taking into account the cyclical dynamics and stochastics of ERS and grounded the necessity of
application of the adaptive recursive optimal estimation of ERS when ultra-low-intensity light stimulation of retina
is applied. With the sufficient speed of the electroretinogram (ERG) estimations its resolution and predicted
reliability are reached. Substantiated methods of ERG classification and decision on membership of ERG to a class
are considered. The practical values consist in installation of features of elektroretinography prototype expert
system (ERGES) to assess risk neyrotokxicity apriori unknown factors and verification of hardware, algorithms and
software elektroretinography system and results of its applications. Decreasing of the complexity of ERS
processing through unification of the mathematical model of ultra-low-intensity retinography is achieved. At the
same time minimize the number of heuristic search procedures and automote them. Decreasing to 100 times the
intensity of stimulation reduced the duration of the retinal ERG-researches (in vivo) in the (7-10) times. Effect of
increased noise levels while reducing the optimal treatment of ERS was obtained ERG with a resolution that
provides reliable decision about the risk of intoxication. Implementation degree is that that results frind
applications at the medical diagnostic center (Chernivtsi}; treatment-diagnostic center (Rivne); Institute of eyes
deseases & tissues terapy named after V.P. Philatov (Odessa). The application fields of the research - evaluating of
the functional state of the organism under the early stages of influence of neurotoxicants: drags, narcotics,
dopings and nanoparticles are spread in the environment.
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