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1. TTigBuIIeHHS JOCTOBIPHOCTI KOHTPOJIIO Ta iarHOCTUKU 6i0JIOTIYHMX 06'€KTiB B yMOBaX HECTalliOHAPHOCTI

BAMIpPIOBaJIbHUX CUTHAJIIB

2. Improving the reliability of monitoring and diagnostics of biological objects under the conditions of

nonstationarity of measuring signals

Pedepar:

1. lncepralist NpucBsYeHa BUPIlIEeHHIO BAXJIMBOI HAYKOBO-TIPUKJIAIHOI Tp06ieMy CTBOPEHHS Ta BL,OCKOHAJIEHHS
METOJI0JIOTiYHOTO Ta iHpOopMaLifHO-TEeXHIYHOTO 3a6€3I1€4eHHSs] YMOB IIPOBEAEHHS 6i0MEIMYHOTO BUMipIOBaJIbHOTO
ekcnepumenTy (BMBE), 0 1ay10 MOXKJIMBICTD MigBUIIATYA JOCTOBIPHOCTb KOHTPOJIIO i JiarHOCTUKY CTaHY
6i0JIOTiYHOTO 06'eKTa MPYU OOMEKEHHSIX Ha 00CAT BUMipIOBaIbHOI iHpopMallii i cTaTUCTUYHOI HEOTHOPIAHOCTI
HeCTallioHapHUX 6i0i3MYHUX CUTHAJIB. 3alIPONIOHOBAaHO (QyHIaMEeHTaIbHY OCHOBY BUpIlll€HHS 3a3Ha4€HO]
po6JIEMU Ha OCHOBI MeTO/IiB (PaKTOPHOTIO aHaJjIi3y 3 ypaxyBaHHAM iMOBIpHICHUX BJIACTMBOCTEN 6i0JIOTIYHMUX
00’eKTiB, [IMHAMIYHMX XapaKTePUCTUK 6i0(i3NYHMX CUTHAJIB Ta peasbHUX YMOB NIpoBefieHHd BMBE, Takux sk

00ME>KeHMH Yac AOCiIpKeHb, po60Ta B YMOBAX PEaJIbHOTO Yacy Ta BIUIMB 30BHIlIHIX (PaKTOpiB, 1110 He Oyin



BKJIOYEH] y MJIaH eKCllepuMeHTy. OTpruMasa noAalbmNi PO3BUTOK iH(POpPMaLifiHA TeOPist KOHTPOJIbHO-
IiarHOCTUYHUX pillleHb [JIs IIJIaHYBaHHS 6i0MeIMYHOr0 BUMIPIOBAJIbHOTO €KCIIepUMEHTY. Briepie po3pobJieHi
MaTeMaTU4Hi MOZeJli pO3paxyHKY O4iKyBaHOI KiJIbKOCTi KOHTPOJIbHO-1iarHOCTUYHO] iH(opMallii, 3 ypaxyBaHHSIM
BUJy TJIaHy 6i0MeIMYHOrO BUMIPIOBAJIbHOTO €KCIIEPUMEHTY i 0OME>KEHHSIM Ha OOCSITU KiJIbKOCTi BUMipIOBaHb.
Po3po6sieHo MeTo, KOBapialitHOTo aHasi3y IBOBUMIDHAX MEUYHMX CUTHAJIB 3 6araTopa3oBUMU BUMipaMu,
KOpPEeJISLifHO CIIeKTPabHi METOAU BUSIBJIEHHS [TOPYLIEHDb CTAlliOHAPHOCTI 6i0i3MYHMX CUTHAJIB B YMOBax
IVHaMivyHO 6e3repepBHUX (PAaKTOPHUX HABAHTAKEHb, METOJ, i TEXHIUHI 32CO0U MOHITOPUHTY AMHAMIYHO

HECTalliOHAPHUX iHAYKOBAaHUX 0i0€JIEKTPUYHUX CUTHAIB.

2. The thesis is devoted to the solution of an important scientific and applied problem of creating and improving
methodological and information technology support for the conditions of a biomedical measurement experiment
(BMME), which made it possible to increase the reliability of monitoring and diagnosing the state of a biological
object with limitations on the amount of measurement information and statistical heterogeneity of non-stationary
biophysical signals. The paper proposes a fundamental basis for solving this problem based on the methods of
factor analysis taking into account the probabilistic properties of biological objects, the dynamic characteristics of
biophysical signals and the actual conditions of a BMME, such as limited research time, real-time work and the
influence of external factors that were not included into the experiment plan. Mathematical models were
developed for calculating the expected amount of diagnostic information, taking into account the type of plan of a
biomedical measuring experiment and the restriction on the amount of measurements, which allowed a
quantitative assessment of the contribution of each of the parameters of the experiment plan to the total amount
of information received. The information theory of diagnostic and diagnostic solutions for planning a biomedical
measurement experiment was further developed. For the first time, mathematical models have been developed for
calculating the expected number of diagnostic and control information, taking into account the type of plan of the
biomedical measurement experiment and the restriction on the amount of measurements. A method for the
covariance analysis of two-dimensional medical signals with multiple measurements, correlation-spectral methods
for detecting violations of stationarity of biophysical signals under dynamically continuous factorial loads, a
method and technical means for monitoring dynamically non-stationary bioelectric signals have been developed.
The work proves a stochastic relationship between the levels of quantization of induced signals in a biological
object and the functional states of this object by using the developed covariance and correlation spectral methods
of data analysis, which allowed for the classification and express control of biological objects and states. Based on
this, a hardware information system has been developed that allows for the rapid diagnosis of liquid biological
samples, including oncological diseases (colorectal cancer). The results of experimental studies of the system
showed its compliance with medical and technical requirements and the possibility of obtaining diagnostic

information for normalized mechanical effects on biological samples.
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