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V. BizomocTi npo gucepraniio
Mosga guceprTariii:
Koau TeMaTHYHHUX PyOpHK: 27.01

Tema guceprarii:
1. InenTudikanis napameTpiB MaTEMaTUYHOI MOZEJI BiAITYKYy PETUHU OKA HA HU3bKOIHTEHCUBHY CTUMYJISLIIIO

2. Identification of parameters of the mathematical model of retinal response to low-intensity stimulation

Pedepar:

1. Iucepranifina po6oTa MprucBAYeHa BUBYEHHIO METO/iB OINPaIlOBaHHS HU3bKOiHTEHCHBHOTO
€JIEKTPOPETUHOCUTHAIY, Ta PO3POOLi MEeTOAY NONepeAHbOI MiATOTOBKY JAaHUX [J1s1 3ACTOCYBaHHS alallTUBHO-
peKypcuBHOi ¢inbTpalii. BcTaHOBEHO, 1110 11715 BUSIBJIEHHS PU3UKiB TOKCHKAlIil OpraHiamy (TUI TOKCHHIB, 103H,
TPUBAJIOCTI BILJIMBY TOILIO) Ta PAHHBOI AiarHOCTUKY, BUKOPUCTOBYIOTbH OIiHIOBAHHS HEBEJINKUX XapaKTEPHUX 3MiH y
enekTpopetuHocurHani (EPC) uu fioro yacTuHax (xBuisx). [is 36i1bl1€HHS TOYHOCTI Ta PO3LiJIbHOI 30aTHOCTI, 1110 €
HEOOXiIHAM [17151 BUBHAUEHHSI PU3KKiB HEMPOTOKCHUKALlii, 3HIKYIOTh €HEPTiIO CBITJIOBOTO NOApa3HeHHs. OTPUMaHO
HU3bKOIHTeHCcUBHUI EPC, 9K1i1 3Ha4HO CIIOTBOPEHUH IIyMaMU BHACIILOK 3HVKEHHS BiIHOLIEHHS €HEPTil CUTHaIy

IO eHeprii myMy. 3aCTOCYBaHHS BiIlOMUX aJITOPUTMIB BUBHAUYEHHS [TapaMeTpiB MaTeMaTu4Hoi Mogeni EPC



noTpebye 3HAYHOTO Yacy OOUMCIIEHHS, 10 YHEMOSKJIMBIIIOE IIBUAKE NTepeHaIAITyBaHHs QiIbTpy Npu
OIIpalioBaHHs HU3bKOiHTeHcuBHOro EPC. JIns 11p0ro y pob0Ti BUKOpHCTAaHO MeToh, XyKa-/>KrBca, KOTpUH €
KOMOiHallil0 JOCIIiyKy040ro ouyKy 3 JUKJIiYHOK 3MiHOI0 3MIHHUX i IOLIYKY 32 3pa3koM. [Ipu 3acTocyBaHHi
aJIrOpUTMy NOOYIOBAHOTO HA OCHOBI MeToAy XyKa-J[>)KnBCca CKOPOYEHO Yac Bu3HaYeHHs KoedinieHTis y 120 pasis, 3a
iHIIMX OJHAKOBUX YMOB. METOJJOM CTaTUCTUYHOTO BUITPOOYBaHHSI, IPOBENIEHO BU3HAUYEHHS JOCTOBIPHOCTI MeTOY
BU3HaueHHs KoedilieHTiB Ta 3acTocoBaHo ROC-aHasi3, k1l 1oKasas BUIY YyTJIUBICTb Ta CIELUPIUHICTh
3aIpPOTIOHOBAHOrO METO/y B ITOPiBHSIHHI 3 METOJIOM IIPSIMOTO HAIlpaBJIEHOTO IIepebopy.

2. The dissertation is devoted to the study of methods of processing low - intensity electroretinosignal, and the
development of a method of preliminary data preparation for the application of the adaptive-recursive filter. It has
been established that to identify the risks of toxicity of the organism (type of toxins, dose, duration of exposure,
etc.) and early diagnosis, use the assessment of small characteristic changes in the electroretinosignal (ERS) or its
parts (waves). To increase the accuracy and resolution, which is necessary to determine the risks of neurotoxicity,
reduce the energy of light stimulation. A low-intensity ERS is obtained, which is significantly distorted by noise
due to the decrease in the ratio of signal energy to noise energy. The application of known algorithms for
determining the parameters of the mathematical model of ERS requires a significant calculation time, which makes
it impossible to quickly reconfigure the filter when processing low-intensity ERS. To do this, we use the Hooke-
Jeeves method, which is a combination of exploratory search with cyclic change of variables and sample search.
When applying the algorithm based on the Hooke-Jeeves method, the time for determining the coefficients is
reduced by 120 times, other things being equal. By the method of statistical testing, the reliability of the method of
determining the coefficients was determined and ROC-analysis was applied, which showed higher sensitivity and
specificity of the proposed method in comparison with the method of direct directed search.
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