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1. JIsmko [1.0. 3acTocyBaHHS C)OKYCOBAHOIO YIbTPA3BYKY 1151 AU(PEPEHLINHOI NiarHOCTUKU CITYXY JIIOOVHU. —
KBamigikanjiiiHa HaykoBa npalis Ha IpaBax pykomnucy. Jucepralis Ha 3000yTTsI HAyKOBOTO CTYII€HS JOKTOpa
dinocodii 3a cnenianpHicTio 171 «EnextpoHika». — HalioHanbHUI TeXHIYHNUN yHiBEpCUTET YKpainu «KniBcbKui
noJsiiTexHiyHui iHCTUTYT imMeHi Irops Cikopcebkoro», MOH Ykpainu, Kuis, 2022. B gucepralii OTpMaHO TaKi HOBI
HayKOBi pesysbTaTu: 1. [IpoBeieHo oIl Cy4aCHUX HaYKOBUX JIOCTIIKEHb 3aCTOCYBaHb C(POKYCOBAHOTO
yJIbTPa3BYKy B ayZiosiorii Ta MeToAiB AudepeHiliHOI JiarHOCTUKY CIIyXy JIIOAUHY. 2. Briepie 6yio po3pob6yieHo
[IaCHBHY yJIbTPa3BYKOBY CUCTEMY 3 BUKOPMCTAaHHSIM aKyCTU4HOI (POKYCYIO4Oi JIiH3U 117151 BUBHAUEHHS 3allajleHHs
BHYTPIIIHBOTO ByXa JIIOAMHA.3. [IpOBEIEHO eKCIIepUMEHTAIbHE NOCIIIIPKEHHS C(POKYCOBAHO] yJIbTPa3ByKOBOi
cructemu s gudepeHLifHoI TiarHOCTUKY CIIyXY JII0OVHU. 4. PO3paxoBaHO METOZIOM YOTHPHUIIOIIOCHUKIB
€JIEKTPUYHIi [1apaMeTPU CKJIAJJHOTO €JIEKTPOAKyCTUYHOTO IT'€3011ePETBOPIOBaYa.d. Briepie npoBeeHo aHaliTUYHi
PO3PaxyHKHU aKyCTUYHOTO M0JIs IIJIOCKOI (pa3oBaHHOI 6araToeleMEeHTHOI PeIIiTKY IT€30€JIEMEHTIB, B iIMITyJIbCHOMY
pexXuMmi po6OTi, 7151 AMHAMIYHOTO (POKYCYBAHHS Ha 3aBUTKY BHYTPIilIHBOTO ByXa JIOJMHU. 6. YIOCKOHAIEHO METO],
00'€KTMBHOrO AU epeHLiliHOro OLiHIOBaHHS CJIyXOBOI CUCTEMU JIIOAMHU 32 JOIIOMOrol0 ejeKTpoeHuedasnorpadii,
[IPY BIUIMBi HA CUCTEMY CKJIQJHUM ayZAio-CUTHAJIOM B YCHOMY YYyTHOMY Jialla30Hi YaCTOT. 3MICT AUCEPTALiTHOTO
IOCJIiIKeHHS BUKJIaIEHUH Y I'SITU PO3[Iiiax, Y SIKUX [IPeJICTaB/IeHi pe3yabTaT JOCTiIKeHHs. Y BCTymi
OOIPYHTOBAHO aKTYaJIbHICTb IUCepTaLiiiHOi po60TH, cHOPMYJIbOBAHO METY Ta IlepepaxoBaHoO 3a1iadi JOCTiIKeHHs,
OIIMCaHi METOAU NOCIiI)KeHHS], IepepaxoBaHo 3a7ayvi gocigkeHHs. OKpiM TOro 6yJi0 IPUBEJEHO BilOMOCTI PO
HAyKOBY HOBU3HY Ta [IPaKTUYHE 3HAYEHHS OJep>KaHuX Pe3yJbTaTiB. B nepmomy po3aii NoJaHo aHaliTUYHUI OIS,
JiTeparypu, B 006Cs13i SIKOTO TIOKa3aHO Cy4aCHMI CTaH NPOOJIEMHUX 06J1acTeil — JOCIIiIPKEHHS CTaHy CJIyXy LIISIXOM
3aCTOCYBaHHS C(POKYyCOBAHOTO YJIbTPA3BYKY, TUIIM KOHCTPYKILiil BUTPOMiHIOBa4a /11 GOKYCYyBaHHS yJIbTPa3BYKY
(¥3). B onpyromy po3gaiji NpoBeeHo JOCiIKEHHS 3 MOXJIMBOCTI 3aCTOCYBaHHSI IaCUBHOI aKyCTOTEPMOMETPIi 17151
BM3HAUEHHS 3allaJIeHHs1 BHYTPILIHbOTO Byxa JIIOAVHU. B guceprauii po3paxoBaHUi OGHOKAHAJIbHUN
aKyCTOTEPMOMETP, 110 BUKOPUCTOBYE (POKYCYBaHHS aKyCTUYHOTO BUIIPOMIHIOBaHHSI 3a JOTIOMOTOI0 €JIiNTUYHOI
(6e3abepalifinoi) J1iH3Y, KU L,03BOJISIE OTPUMYBATH HEOOXiAHY TOUHICTh BUMiPIOBAaHHS TEMIIEPATYPU B PEaJIbHOMY
MacuTabi yacy He ripme 0,2 oC. B TpeTboMy po37isi IpUBEEeHI PO3PaXyHKU LMJIiHIPUYHOTO HEIIEPEPBHOTO
XBUJILOBOTO (PPOHTY Ta 3aCTOCYBAHHSI JIiHiIIHOI 6araToe1eMEeHTHOI PeIIiTKY IT'€30€JIEMEHTIB B €JIEKTPOAKyCTUYHOMY
IepeTBOpIoBaYi AJ1s1 nudepeHLiiiHoi AiarHOCTUKY 3aBUTKU BHYTPIIIHbOTO ByXa JIOAUHU. [IpoBeieHO OPiBHSIHHS
TEOPETUYHUX Ta EKCIIEPUMEHTAIbHUX aMILIITYIHO-4aCTOTHUX Ta (Pa30BO-4aCTOTHUX XapaKTE€PUCTUK
€JIEKTPUYHOTO iMIIeJaHCY I'€30IepeTBOpIoBaya. [IpoBesieHi po3paxyHKu pO3NOIily aKyCTUYHOTO MOJIS 110 IJIMOUHI
31 3MiHOIO KyTy BiIXMJIEHHS Bif] OCi Ta TPUBAJIOCTI iIMITyJIbCY. 3 PE3yJIbTaTiB BUSHAYMIIY IIPO NOLIJIBHICTD
BUKOPUCTaHHSA JAHOTO TUITy €JIEKTPOAKyCTUYHOTO TIEPETBOPIOBAYa Jjisl Au(epeHLiaNbHOI 4iarHOCTUKU CIyXY
nopuHy. [TpoBefeHO MaTEMAaTUYHUI OIKC IT€30€JIEMEHTIB 3i 3HAXOIKEHHS 3B'SI3Ky MiXK BXiITHUMU €JIEKTPUYHUMU
Ta BUXiIHUMMU aKyCTUYHUMY BEJIMYMHAMY B PEKMMI BUIIPOMIHEHHS Ta HaBIIaKX — B PEXXUMI nipuiiomy. KosxxHui
€JIEMEHT PELITKY NPEICTABJIEHUN Y BUIJIS YOTUPHUIIOJIIOCHYKA. YeTBepTUI PO3LiJ II0OKa3ye pe3yIbTaTh
PO3paxyHKiB Ta HaBeJleHi KOHCTPYKLii BUMipIOBaJIbHUX 32CO0iB: BUCOKOYACTOTHOTO BaTMETPa 6€3 aKTUBHUX
€JIEMEHTIB JI7151 BUMipIOBaHHS CIIOKMBAHOI IT'€30M1€PETBOPIOBAYEM €JIEKTPUYHOI ITOTY>KHOCTI, paziiomeTpa 1J1st
BMMipIOBaHHSI aKyCTUYHOI IIOTY>KHOCTi CPOKYyCOBaHUX yJIbTPA3BYKOBUX IYUKIB. 3a iX JOIIOMOroOI0 IIPOBEEHO
IleTajlbHE EKCIIEPUMEHTAJIbHE JOCIIIPKEHHS MAKETY €JIEKTPOaKyCTUYHOI CUCTEMHU, a CAM€ OTPUMAaHIi YaCTOTHi
3aJIEXKHOCTI BUITPOMiHIOBAaHOI aKyCTUYHOI [IOTY>XKHOCTI, CIIOJKMBAHOI €JIEKTPUYHOI IIOTYKHOCTI Ta Koe@illieHTa
KOPUCHOI Aii. IT'9Tui1 po3zin nokasye pesyabTaTi JOCTIIPKEHb CIEKTPAJIbHUX XapaKTEPUCTUK 6i0€I€KTPUYHO]
aKTMBHOCTI MO3KY CTYJI€HTIB IIPX IIPOCJIYXOBYBaHHI CKJIQIHUX ay/li0- CUTHAJIB, a came, My3UYHUX KOMIIO3ULIii
Pi3HOr0 KOMIIOHEHTHO-CTPYKTYPHOTO CKJIafly, 11O BifPi3HAIOTHCS HASBHICTIO MEJIOLIMHOI KOMIIOHEHTH i IIBUKICTIO
BiATBOpEHH:I. 3alIPOIIOHOBAHA METOIMKA €KCIIEPUMEHTY [1JIs1 IePEBipKU BILIMBY Psly My3WYHUX KOMIIO3ULiN Ha
PUTMH rOJIOBHOTO MO3KY, 30KpeMa anbda-, 6eTa-, nesibrta - i Teta - puTMu. 3rigHo 06podku EEI-nanux Bpanocs
OL[iHUTH CTAaTUCTUYHO 3Hauylli 3MiHU B [IEA MO3Ky, [1OB'S13aHi He TUIBKY 3 BINIMBOM OKPEMUX XapaKTEPUCTUK
[IPOCJIyXOBYBAHMX KOMIIO3ULIii, @ 11 BUABUTY B3a€MHUI X BILJIMB HA €MOLIIMIHWI CTaH JIOAUHU. [IpakTudHe
3HAYEHHS1 OJIep>KaHUX B IMCEPTAaliliHiil pOOOTi pe3yJbTaTiB MOJISAra€e B TOMY, 110 Pe3yJbTaTH JOCHiIPKEHb MOXKYThb
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1ioro I[IoJAJIbIIE BIIPOBAIPKEHHI B MENUYHUX 3aKJIadax.

2. Liashko D.O. The use of focused ultrasound for differential diagnosis of human hearing. - Qualification scientific
work on the right of manuscript. Thesis for the degree of Philosophy Doctor, in specialty 171 “Electronics”. -
National Technical University of Ukraine "Igor Sikorsky Kyiv Polytechnic Institute”, Kyiv, 2021. The dissertation
shows the following first scientific results: 1. A review of modern scientific research of focused ultrasound in
audiology and methods of differential diagnosis of human hearing was conducted. 2. A passive ultrasound system
using an acoustic focusing lens was developed for the first time to detect human inner ear inflammation. 3. An
experimental study of a focused ultrasound system for differential diagnosis of human hearing was conducted. 4.
The electrical parameters of a complex electroacoustic piezoelectric transducer have been calculated by the four-
pole method. 5. For the first time the analytical calculations of the acoustic field of the flat phased multielement
lattice of piezoelements in the pulse mode of operation for dynamic focusing on the helix of the human inner ear
have been carried out. 6. An improved method for objective differential assessment of the human auditory system
by means of electroencephalography, when the system is exposed to a complex audio signal in the entire audible
frequency range. The content of the dissertation research is set out in five chapters, which present the results of
the study and the justification of the main results of the work. The introduction substantiates the relevance of the
dissertation work, formulates the purpose and lists the objectives of the study, describes the research methods
used, lists the tasks set for the study. In addition, information on the relevance, scientific novelty and practical
significance of the results obtained was given. The first chapter presents an analytical review of the literature,
which shows the current state of the problem areas - the study of the state of hearing by using focused ultrasound,
types of emitter designs for focusing ultrasound (US), analysis of the optimal parameters of ultrasound exposure,
analysis of studies on the perception of music as a stimulating material and new methods of diagnosing human
hearing. The second chapter shows the possibility of using passive acoustothermometry to determine the
inflammation of the human inner ear. In the dissertation, a single-channel acoustothermometer using the focusing
of acoustic radiation by means of an elliptical (aberration-free) lens is calculated, which allows to obtain the
required accuracy of temperature measurement in real time not worse than 0.2 oC. The third chapter presents the
calculations of a cylindrical continuous wavefront and the use of a multielement array in an electroacoustic
transducer. The calculations of the acoustic field distribution along the depth with the change of the angle of
deviation from the axis and the pulse duration were carried out. This type of piezoelectric transducer will allow
changing the angle of ultrasonic wave radiation to affect all parts of the human curl and choose a certain duration
for safe exposure. A mathematical description of the piezoelectric elements is carried out to find the relationship
between the input electrical and output acoustic quantities in the radiation mode and vice versa - in the receiving
mode. Each element of the array is represented as a four-pole. The fourth chapter shows the results of
calculations and the designs of measuring instruments: a high-frequency wattmeter without active elements for
measuring the electrical power consumed by the piezoelectric transducer, a radiometer for measuring the
acoustic power of focused ultrasonic beams. It is shown that the calculated intensity is sufficient for both
diagnostic and therapeutic use of the developed acoustic system. The fifth chapter shows the results of studies of
the spectral characteristics of the bioelectrical activity of the brain of students when listening to complex audio
signals, namely, musical compositions of different component-structural composition, differing in the presence of
melodic components and playback speed. An experimental methodology is proposed to test the effect of a number
of musical compositions on the rhythms of the brain, in particular alpha, beta, delta and theta rhythms. According
to the processing of EEG data, it was possible to estimate statistically significant changes in the brain EEG
associated not only with the influence of individual characteristics of the listened compositions, but also to identify
their mutual influence on the emotional state of a person. The practical significance of the results obtained in the
dissertation is that the results of the research can be used for experimental study of the effect on the cochlea of
the human inner ear and its further implementation in medical institutions.
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