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I1. BizomocrTi nipo 3700yBaya
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. losopcbka Okcana ®enopiBHa

2. Dozorska Oksana

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKoBOi cneniaabHOCTI: 01.05.02

Ha3Ba HayKoBOIi CIeniaJIbHOCTI: MaremaTyHe MOJIEMIOBAHHS Ta 06YMCIIIOBATIbHI METOIM

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS
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Ykpaina

dopma ByracHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBiTH i HayKu YKpaiHu

InenTudgikarop ROR: He zacrocosyerscs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYEHOI pagH (Pa30Boi CleliaJai30BaHOi BYEHOI pazu): [l 58.052.01
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Kopg 3a €IPIIOY: 05408102

Micqesﬂaxo,u)KeHHﬂ: ByJI. Pychbka, 56, M. TepHormisne, TepHOmiabChbKUii p-H., TepHominbcbka 0671., 46001,
Ykpaina

dopma ByracHOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

IV. BizomocTi nIpo niznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0COOH: TepHOMiNbCHKMI Hal[iOHAILHUI TeXHIYHMI1 yHIBEPCUTET iMeHi
IBana Ilymos
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Kopg 3a €IPIIOY: 05408102
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dopma ByracHoCTI:
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V. BizomocTi npo gucepraniio
Mosga aguceprarii:
Koau TemaTHYHHUX PYOPHK:

Tema guceprarii:



1. MaTemaTryHa MOJIeJib T2 METOIY OIPALIOBAaHHS 6iOCHUTHAIIB AJ1 33a4i KOMIIeHcallii HopyueHoi KOMyHIKaTUBHOT
dyHKLiI M0guHN

2. Mathematical model and methods of biosignals processing for the task of compensation of impaired human
communicative function

Pedepar:

1. Y puceprauii po3B’s13aHO aKTyasibHy HayKOBY 3a7jady OOI'PYHTYBaHHS BUOOPY MaTeMaTU4YHOI MOJeJi Ta
PO3pO06IEHHSI METO/IiB OITPAIIOBAHHS GiOCUTHAIIB, SIKi JAIOTh MOKJIMBICTb BUiIEHHS iHPOPMATUBHUX O3HAK
HaMaraHHs peasisyBaTy NaljeHTaM1 KOMyHIKaTUBHY QYHKIIiI0 B CTPYKTYpi esiekTpoeHedanorpadiyHux Ta
eJIeKTpoMiorpapiyHMxX CUTHAJIB IJ1s1 3a7a4i KOMIIEHCcallii MOpyLIeHOI KOMYHIKaTMBHOI (PYHKLi JIIOJUHU.
OG6IpPyHTOBaHO BU6ip MaTeMAaTUYHOI MOJeJIi TaKuX 6i0CUTHAJIIB y BUTJISIi KyCKOBO CTalliOHAPHOTO BUIMAJKOBOTO
npouecy. Po3po61eHo MeTo1M OTpalloBaHHS TAKUX CUTHAJIB B MEXKax TPAHCJIALiNA KOB3HOTO BiKHa, /111 BUSIBJIEHHS
4aCOBMX MOMEHTIB [104YaTKy Ta 3aKiHYEHHS IIPOLECY MOBJIEHHS A TAKOXK BUSABJIEHHS O3HAK HAsIBHOCTI OCHOBHOTO
TOHY B CTPYKTYpi LIUX CUTHAJIB Mifl Yac HaMaraHHs peasisdalii nopyueHoi KOMyHiKaTUBHOI PyHKLii. O6GIpyHTOBAaHO

BU6ip iHpOpPMaTHBHUX O3HAK I10YATKY Ta 3aKiHUEHHS IIPOLIECY MOBJIEHHS Ta HasIBHOCTi OCHOBHOI'O TOHY.

2. In the dissertation the actual scientific problem of substantiation of the choice of mathematical model and
development of methods for processing biosignals, which allow to select informative features of individual voice
phonemes in the structure of electroencephalographic and electromyographic signals to compensate for impaired
human communication function, is solved. Based on the biophysical foundations of the communicative function, a
method of its compensation in cases of its violations is proposed. The method is based on the selection and
processing of electroencephalographic signals taken from the surface of the patient's head near the speech
centers of the brain, and electromyographic signals taken from the surface of the neck near the vocal folds. A new
application of a piecewise stationary random process as a mathematical model of electroencephalographic and
electromyographic signals is substantiated, which is adequate to the physical nature of such signals and has the
means to highlight informative features that are indicators of the process of communicative function. Based on a
well-founded mathematical model, methods for statistical processing of electroencephalographic and
electromyographic signals within a sliding window are developed, which are based on calculation and subsequent
estimation of power spectral density distributions within sliding window translations and allow to detect time
moments signals) and identify signs of the presence of the main tone (based on the results of processing
electromyographic signals) during the implementation of human communicative function. It is established that the
obtained values of variation of the average estimates of the power spectral density distribution within the sliding
window are informative signs of the beginning and end of the speech process, and the average estimates of the
electromyographic signal power spectral density distribution in the range of the fundamental frequency are
calculated. signs of the presence of the main tone. The structure of the system of selection of
electroencephalographic and electromyographic signals is offered. Such signals were selected using the Neurocom
electroencephalographic complex as well as the electromyographic signal selection unit, which is a single channel
for amplifying the biopotentials of the Neurocom encephalograph with extended bandwidth. Due to the significant
noise level in the structure of electromyographic signals, their filtration was performed using the method of
spectral subtraction. The results of further processing of the selected biosignals confirmed the correctness of the
choice of mathematical model of electroencephalographic and electromyographic signals in the form of piecewise
stationary random process and developed methods of statistical processing for the problem of compensation of
impaired human communicative function. A package of computer programs for statistical processing of
electroencephalographic and electromyographic signals has been created on the basis of developed methods that
are suitable for use as part of specialized software for automated computer systems for restoring human
communicative function.
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CrpareriyHui NpiopUTETHUI HAIIPSIM iHHOBaLilHOI AiSJIBHOCTI:
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JopaTrkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHS IOPHIHYHOI 0COOMH:
Kopg 3a €1PIIOY:

Micue3Haxoa KeHHSI:

dopma ByracHoCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BigomocTi npo odinilfiHuX ONOHEHTIB Ta PELeH3€HTIiB
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Kopg 3a €IPIIOY:



Micue3HaxoaKeHHS:
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KBasigikanis: n. 1. n., 01.05.02
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