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Kom €IPTIOY /IITH: 02070921
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4. JI>kepesia Ta HanpsAMU piHaHCYBaHHA

IligcTaBa aJ1s1 mpoBeAeHHs POOiT: 34 - IOroBip (3aMOBJIEHHS) 3 LIEHTPAJIbHUM OPraHOM BUKOHABYOI BJIaIM, aKaIeMi€lo HayK
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KIIKBK: 2201040
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J>kepesia piHaHCYBaHHS

I>xepeJio ¢piHaHCyBaHHS: 7713 - KOWITHU IePXKOIOIKETY

daxruynmii oo6car dinancyBanHs 3a 3piTHuH eTam: 1200.000 Tuc. rpH.
5. HaykoBo-TexHi4Ha poooTa

HasBa po6oTHu (YKp)

l'eHe3uc MiHHO-BUOYXOBUX TPaBM 1 PO3pOOKAa MOOIBHOTO €JIEKTPOAKyCTUYHOrO anapary [jsl [iaTHOCTUKU 1 JiKyBaHHS

YUIKOJPKEHB CJIyXY BiliCbKOBOCIY>KOOBIIiB

Ha3zBa po6oTH (aHrJI)

The genesis of mine-explosive injuries and the development of a mobile electroacoustic device for the diagnosis and treatment
of hearing damage of military personnel

Pedepar (yxp)

Po3po6yieHa METOLOM €JIEKTPOMEXaHIYHUX aHaJIorill IpUBe/leHa eKBiBaJIeHTHA CXeMa CEePeJHbOro Byxa, gKa IpeJCTaBisie CO60I0
JIBa 3B’13aHUX KOHTYpu. Ha oCHOBi po3pobseHoi Mmozesni cpopMyIbOBaHO IPUHLIMII BiIOUTTS 3BYKY Bifi 6apabaHHOI IEPETUHKU Ta
oTpuMmaHa Qopmysa Jjig I[apaMeTpy HOPMH CTaHy CEepeJHbOro ByXa, fIKi MOKJIaJieHi B OCHOBY pPOOGOTH MOOGiNIBHOrO
€JIEKTPOAaKyCTUYHOTO arapary [jsl IiarHOCTUKY i JIKyBaHHS yIIKOIPKEHb CJIyXy BiliCBKOBOCJY>KOOBLiB. BCcTaHOBEeH] 3HaYeHHS
NapLiaJibHUX 4YaCTOT CEPENHBOTO ByXa, 3HAHHS SIKMX JIa€ MOXKJIMBICTb CIPOrHO3yBaTM AUX 30BHIIIHBOTO Ta CEPENHBLOTO ByXa
JIIOAVHY TIpYM BUHUKHEHHi Pi3HOrO pofy NAaToJIoriil 3aBIsMKW OifibIl TOYHOMY aHasli3y CJIYXOBOi CHUCTEMH, & TAaKOX HOCIHIAUTU
0COOJINBOCTI YpPaK€HHS 30BHIIIHBOTO Ta CEPENHbOrO ByXa JIIOAMHMA BHACHTIJOK MiHHO-BHOYyxoBOi TpaBmu. CTBOpEHO 3a
Jonomoron mporpamHoro nakery Comsol Multyphisics momesni 30BHIIIHBOTO Ta CEPEeIHBOrO ByXa JIIOOUHU, SIKi BPaXOBYIOTb
HEIMEPEPBHICTb CEPEIOBUINA, XapaKTeP PYXy €JIEMEHTIB, Ta iX MeXaHiYHi MapaMeTpH, TakKi K TyCTHMHA, MOAysb IOHra, KoedilieHT
I[TyaccoHa, ix B3aeMofiil0 MK c00600, Ta ix po3mipu. Po3po6ieHa Mozesb BHYTPIIHBOTO ByXa JIIOJAWHU Y BUTJISIAI JOBrOi JIiHil
OTpuMaHO BUpa3 1j1s1 iMITyJIbCHOI (PYHKIii 3ByKOIIPOBiIHOI CUCTEMHU ByXa JIOJMHU. BUKOPUCTaHHS iMIy/IbCHOI QYHKIi fae HOBUI
00'eKTMBHMI iHBapiaHTHUII MapaMeTP HOPMU BHYTPILIHBOTO ByXa, IJO Pa3oM 3 MapaMETPOM HOPMH CEPEINHBOTO ByXa 03BOJISIE
3IifiCHIOBaTA OUMEPEHLINHY [iarHOCTUKY CTaHy ByXa. Y BUIAAKY, KOJM BHACJiLOK MiHHO-BUOYXOBOi TpaBMM IOMIKOIKEHi
CJIyXOBi KiCTOYKH, AJIs1 X 3aMiHM BUKOPUCTOBYIOTb OCHUKYJIIPDHUI iMIIJIaHTaT. BCTaHOBJIEHO, [0 Macy OCHUKYJISIDHOTO iMIIJIaHTAaTy

HEeOoOXiHO MifgdupaTu Tak, 06 3HaYeHHs NIapaMeTpa HOPMU CEPEIHbOrO Byxa O0yJI0 piBHUM OJMHHULIL.
Pedepar (aHrI)

The reduced equivalent circuit of the middle ear, which represents two connected circuits, is developed by the method of
electromechanical analogies. Based on the developed model, the principle of sound reflection from the eardrum is formulated
and a formula for the parameter of the norm of the state of the middle ear is obtained, which both form the fundamentals for the
operation of a mobile electroacoustic device for the diagnosis and treatment of hearing damage in military personnel. The values
of the partial frequencies of the middle ear are established, the knowledge of which makes it possible to predict the frequency
response of the human outer and middle ear in the case of various pathologies due to a more accurate analysis of the hearing
system, as well as to investigate the features of damage to the human outer and middle ear as a result of a mine-explosive injury.
Models of the human outer and middle ear were created using the Comsol Multyphisics software, which considers the
continuity of the environment, the nature of the movement of elements, and their mechanical parameters, such as density,
Young's modulus, Poisson's ratio, their interaction with each other, and their dimensions. A model of the human inner ear in the
form of a long line is developed. An expression for the impulse function of the sound conduction system of the human ear has
been obtained. The use of the impulse function gives a new objective invariant parameter of the norm of the inner ear, which
together with the parameter of the norm of the middle ear allows to carry out differential diagnosis of the ear condition. In the
case when the auditory ossicles are damaged because of a mine-explosive trauma, an ossicular implant is used to replace them.
It has been established that the mass of the ossicular implant must be selected so that the value of the parameter of the norm of
the middle ear is equal to unity.

Inpexc YIK: 534.6 , 534.75



Kopau Temarnunux pyopuk HTI: 29.37.21
6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII 1

HaszBa npoaykuii (yKp): MakeT eJ1eKTpOoaKyCTUYHOI yCTaHOBKY [J1s iHIUBIyaNbHOTO MiAG0PY OCUKYJISIPHUX iIMILTIAHTATIB Ha

OCHOBI iX aKyCTHYHUX | MEXaHI{YHUX ITapaMeTpiB, /1715 BiJHOBJIEHHS CJIyXY MiCJIsl MiHHO-BUOYXOBUX TPaBM

HasBa npoaykuii (arru): Model of an electroacoustic device for individual selection of ossicular implants based on their
acoustic and mechanical parameters, for restoring hearing after mine-blast injuries

OuikyBaHi pe3ysbTaTH: BUpOOU TexHiYHi
T'anyss 3acTrocyBaHHsa: Menuunna

Onuc npoaykuii (ykp): Po3po6sieHa eKcriepuMeHTalbHa YCTaHOBKA I03BOJISIE B €KCIIpec-peskuMi nnopiBHioBati AUX koediljieHTiB
nepezayi OCUKYJISIPHUX [IPOTE3iB 3 OyIb-SIKUX MaTepiasiB Ta 6yab-s1Koi popMU. YCTAaHOBKA, 3aBISKU PO3POOIEHOMY
IIPOrpaMHOMY 3a6€3IE€UEHHIO, TIPALIl0e B aBBTOMATUYHOMY PEKMMI ITepeHasaliTyBaHHs 4acTOT B 6yAb-sIKOMY Jlialla3oHi 4acTorT,
IO LiKaBUTb AOCJIIHUKA, i TOTpebye yyacTi AOCiIHNAKA y IPOLECi BUMIPIOBAHHS TiJIbKY JIJ1s1 yCTAHOBKU NPOTE3Y B ii aKyCTUYHY

YaCTUHY MK BUIIPOMiHIOBaYeM Ta MiKPO(OHOM.

ConianpHO-eKOHOMIYHA cripsimoBaHicTh HTII: [TosinmeHHs IKOCTi KUTTS Ta 3[I0POB'SI HACEJIeHHS], €(PEKTUBHOCTI IiarHOCTUKU

Ta JIiKyBaHHS XBOPHUX

Cragis 3aBepmenocti HTII: ExcriepuMeHTanbHMN (MAKETHUH 3pa3oKk)

Bruposagaskenus HTII: BuposamxeHo

Crpoku BupoBagskeHHs: 03.202412.2026

Bupo6nuk npoaykuii: KITI im.Irops Cikopcbkoro

Crno>KHBayi NpoayKuii:

IlepcrieKTHBHI pUHKH:

IIpaBa iHTeseKTyas1bHOI BjacHOCTI: [101aHO 3a51BKY Ha BUAYy OXOPOHHOTO JOKyMEHTY, B YkpaiHi

®opmu Ta ymoBH nepegadi npogykuii: [Ipogax sinensii, [Ipopaxk narexTa, ITpogaxk npoaykiii
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