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Jep>kaBHUH peecTpauiliHuI HOMeP: 0118U001230

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpaunii: 24-06-2020

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa €Tamy: Po3po6Ka NpMHIMIIB [106YI0BY aANTUBHUX YIbTPa3BYKOBUX TEPANIEBTUYHUX allapaTib.

EKCHepI/IMeHTaJIbHa MOZEJIb AJaIlITUBHOT'O YJIbTPA3BYKOBOTO TEPAIIEBTUYHOI'O allapaTy
IToyaToK eTamy: 04.2018
3akiHyeHHs eTany: 04.2020

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHSI IOPUAUYHOI 0co0H (abo ITIB ¢izuyHOi 0c00H): HauioHanbHuil TexHIYHMIA

yHiBepcuTeT YKpainu "KuiBCbKUM MOITEXHIYHMM IHCTUTYT iMeHi Irops CikopcpKoro”

Kopg 3a €IPIIOY: 02070921

Micue3Haxoa KeHHS: npocnekt [lepemory, 37, M. Kui, Kuicbka 061., 03056, Ykpaina
dopma BaacHoOCTI:

Cdepa ynpaBitiHHS: MiHictepcTBo OCBiTH i HayKu YKpaiHu

InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

TenedoH: 380442367989, 380442044862



IV. BizomocrTi npo cniBBuUKOHaBLiB JIiP

IloBHe HaliMeHYBaHHS IOPHIHYHOI 0coou (a6o ITIB iznuHO0i 0c06H): ToBapuCTBO 3 06MEKEHOIO

BifnosiganeHicTIO "HaykoBo-meroauynui neHntp "MEJIIHTEX"

Kop, 3a €IPTIOY: 37960831

Micuesnaxo,szeHHa: ByJI. Bopucminbchka, 6yz. 9, ciopyza 3-K, sitepa X, M. Kuis, KuiBceka 0641, 02099,
Ykpaina

dopma BiracHocTi:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

Poamip opranisaiii:

Tenedon: 380967535555

BHeCOK CIiBBUKOHABIS Y 3BiTHHH eTaIl:

V. BimomocrTi npo 3amoBHHuKa [IiP

TloBHe HaiMeHYBaHHS IOPHIHYHOI 0coou (a6o ITIB ¢izumyHO0i 0c06H): HanionanbHwil TEXHIYHMIA

yHiBepcuTeT YKpainyu "KuiBCLKUM MOITEXHIYHUI IHCTUTYT iMeHi Irops CikopcpKoro”

Kopg 3a €IPIIOY: 02070921

Micue3Haxoa KeHHS: npocnekt [lepemory, 37, M. Kui, KuiBcbka 061., 03056, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBitiHHS: MiHictepcTBo OCBiTH i HayKu YKpaiHu

InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisaiii:

Tenedon: 380442367989

VI. I>kepesia, HanpsiMH Ta oocsiru piHaHcyBaHHs JIiP

IlincraBa pjist npoBeaeHHs [JiP: 43 - nacha ininiaTusa (Ko po60Ta BUKOHYETHCS 3 BIACHOI iHilliaTMBK 3a

KOLITH BUKOHaBIS HJIP a60 6€3K0MmTOBHO)

Hanpsam Q)iHchyBaHHH: 2.2 - IpUKJIaAHi JOCHiIKEeHHS i pO3pOOKHU
I>xepesia piHaHCYBaHHS

7706 - 6e3nJ1aTHO (A0roBip IPO HAYKOBO-TEXHiYHE CIiBPOOITHHIITBO, TOIL0)



VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

AnmanTuBHi yIbTPa3ByKOBi TEpPANIeBTUYHI aniapaTu

Ha3sBa po6oTH aHIJIilICbKOIO:
PRINCIPLE OF CONTROL ULTRASONIC PHYSIOTHERAPY DEVICES

Pedepar yKpaiHCBKOIO:

O6’exToM pocrigxkeHHs € 6i0¢i3nyHi mpolecu Aii yaIbTpa3ByKy Ha 6i0J10TiYHy TKAHUHY Ta 3aCO0U OTPUMAHHS 1ijei
indopmauii. MeTa gocCiIpKeHHS MOJIArae B BLOCKOHAJIEHHI METO/IiB KOHTPOJIIO 32 IPOTIKaHHAM (PpisioTepaneBTUYHO]
Ipoleypy Npu ybTpasBykoBiil Teparii (Y3T) o5 ninBuleHHs piBHS 6e3Ieku naiienTta. [IpegMer JocliikKeHHs ~
PO3p0OKa NPUHLNUIIIB IOOY0BY aIalITUBHUX YJIbTPAa3BYKOBUX T€PANlEBTUYHHUX alapaTiB. MeToAu NOCiIKEeHHSI:
OCHOBHI TeOpeTHYHi N0JI0KeHHS 6a3yI0ThCs Ha (PYyHAAMEHTAIbHUX I1OJIOKEHHSIX IPUKIJIAIHOI aKyCTHKHU, TeOPii
JMIMOBIDHOCTIi Ta OCHOBaxX T€OPii BUMipIOBaHb. 1711 TEOPETUYHOTO aHaJi3y MaTEMAaTUYHUX MOJIeJIEN
BHMKOPHCTOBYBAJIACS €JIEMEHTHU iH(popmMaliiiHOi Teopii BUMipIoBaHb, METOAM CTATUCTUYHOI 0OPOOKU
€KCIIEPMMEHTAJIbHUX JAaHUX. AHAJI3 JAaHUX €KCIIEPUMEHTAJIbHUX JOCJIIKEHb BUKOHYBABCSI 13 3aCTOCYBaHHIM
MaTeMaTUYHOrO arapaTy perpeciiHoro aHamii3y, a TakKoX i3 3aCTOCYBaHHSIM O0UYMCIIOBATIBHUX METO/IB CTATUCTUKU
y CIleniani3oBaHuX nporpamax. Haykosa HOBM3Ha O[lep’KaHMX PE3YJbTaTiB IIOJISITa€ B HACTYITHOMY: OTpuManu
[OoA/IBIINI PO3BUTOK ifiel i3 po3pobku anapartiB Y3T 171 ONTUMaIbHOTO KOHTPOJIIO 32 IPOBEJEHHSIM
¢isioTepaneBTUYHOI IpOLEAypPY, 3 1OAATKOBUM TEMIIEPATYPHUM KOHTPOJIEM CTaHy 6iosyoriynux TkanuH (BT) 3
3a0e3neyeHHsSIM HeoO0XiqHOro piBHS Oe3neKu ralieHTa. BumipioBaHHS 3HaYeHb TEMIIEPATyPU B 30Hi KOHTAKTY
yJIbTPa3BYKOBOTO BUIIPOMiHIOBaua 3 6i0JIOrYHOI0 TKAHMHOIO € iHpopmaliieto npo ctyninb HarpiBy BT iz yac
IpOLIEAYPH, IO J03BOJIsIE OOMEXKYBATU 3HAUEHHS iHTEHCUBHOCTI YJIbTPa3BYKY, a 3HA4YUTD i BIUIUB JAHOTO (PaKTOPY
Ha 6iosioriyHi TKAaHWHM nanieHTa. [IpakTH4He 3Ha4eHHs OfieP>KaHUX pe3yJIbTaTiB 11 3aC00iB MeIUYHOTO
punaafo0yayBaHHs, o GOPMYIOTb iIX0AU Ta PEKOMEHallii 10 po3pooKu afanTuBHuX anapatis Y3T i3
6i0JIOTiYHMM 3BOPOTHIM 3B’3KOM Ta ix MaTeMaTU4Hi Mozei. Kilo4oBi c10Ba: yabTpasByK, yIbTPa3ByKOBa Teparlif,
IHTEHCUBHICTb YIbTPa3BYyKy, €(PEKTU yIbTPA3BYKY, TEMIIEPATYPHUI AATYUK, KEPYBAHHS YIbTPA3ByKOBUM

TepaneBTUYHUM arapaTtoM, 6i0JI0TiYHNIN 3BOPOTHIil 3B'SI30K.

Pedepar aHr1ilicbKOIO:

The object of the study is the biophysical processes of ultrasound on biological tissue and the means of obtaining
this information. The purpose of the study is to improve methods of monitoring the course of physiotherapy
procedures in ultrasound therapy (US) to improve patient safety. The subject of research is the development of
principles for the construction of adaptive ultrasonic therapeutic devices. Research methods: The main theoretical
provisions are based on the fundamental provisions of applied acoustics, probability theory and the basics of
measurement theory. Elements of information theory of measurements, methods of statistical processing of
experimental data were used for the theoretical analysis of mathematical models. The analysis of experimental
research data was performed using the mathematical apparatus of regression analysis, as well as using
computational methods of statistics in specialized programs. The scientific novelty of the obtained results is as
follows: The idea of oondeveloping ultrasound devices for optimal control over the physiotherapy procedure, with
additional temperature control of the condition of biological tissues (BT) to ensure the required level of patient
safety, was further developed. Measurement of temperature values ooin the area of oocontact of the ultrasonic emitter
with biological tissue is information about the degree of heating of BT during the procedure, which limits the value
of ultrasound intensity, and hence the effect of this factor on the patient's biological tissues. The practical
significance of the obtained results for medical instrumentation tools, which form approaches and
recommendations for the development of adaptive ultrasound devices with biological feedback and their
mathematical models. Key words: ultrasound, ultrasound therapy, ultrasound intensity, ultrasound effects,



temperature sensor, control of ultrasonic therapeutic apparatus, biological feedback.
Inpexc YIK: 615.47:616-085, 615.831.7
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)
Ha3zsa HTII ykpaiHCBKOIO: Jloc/ifHuil 3pa30K aIanTUBHOTO arapary yJIbTpasByoBoi Tepartii

Ha3zpa HTII aHrificbKOIO: A prototype of an adaptive ultrasound therapy device (UST) was developed and
manufactured. Consisting of two main units: an ultrasonic emitter and a generator unit. The generator unit
performs the function of converting the mains voltage into electrical oscillations of a certain frequency and
amplitude to ensure the operation of the ultrasonic (US) emitter. The ultrasonic emitter performs the function of
converting electrical signals of a certain frequency into mechanical oscillations of the ultrasonic range. The
peculiarity of the ultrasound emitter developed by us is that it contains both permanent magnets (for the
combination of ultrasound with magnetic therapy as a combined effect of two factors) and temperature sensors,
which are located in the peripheral parts of its working surface at four points around the projection piesoelement
on the work surface.

HTII, sixy nepezn6ayasiocsi CTBOPUTH:

IIpuunnmu, yepe3s saki HTII ne 6ysi0 cTBOpeHoO:
OTpuMaHi pe3yJbTaTH: Bupobu TexHiuni, MeToznu, Teopii
l'asmy3b 3aCTOCYBaHHS: MequyHa TeXHiKa
PeecTpalifiHuii HOMep KapTKH T€XHOJIOT1i:

Onuc HTII: Bys po3po6sienuii Ta BATOTOBIEHUI AOCTIIHWIA 3PA30K AN TUBHOTO arapary yibTPa3ByKOBOI
teparnii (Y3T). SIkuil ckinafaeTbes i3 ABOX OCHOBHUX 0JIOKIB: Y/IbTPa3ByKOBOI'O BUIIPOMiHIOBAYa Ta 6JI0KY reHeparopa.
Bsok reHepaTtopa BUKOHYe (PYHKILIO IEPETBOPEHHS €JIEKTPUYHOI HAlIPYTU MEPEXI Y €JIeKTPUYHI KOJIMBAHHS IE€BHO]
4aCTOTH 1 aMIUIITYAU 3aJ1s1 3a6e31e4eHHs1 po60TH yabTpa3BykoBoro (Y3) BunpominiooBava. Y3 BUIIPOMiIHIOBaY
BHKOHY€ (PYHKIIil0 IIEPETBOPEHHS €JIEKTPUYHUX CUTHAJIB [1€BHOI YaCTOTH Y MeXaHi4Hi KOJIMBaHHS yJIbTPa3ByKOBOTO
IianazoHy. Oco6MBiCTIO PO3p06JIEHOr0 HamMu Y3 BUNIPOMIHIOBaYa € Te, 10 BiH y CBOEMY CKJIafi MiCTUTB SIK
MOCTIiMHI MarHiTu (o kom6iHanii Y3T i3 Mmaraitoreparnieio sk KOMGiHOBaHUI BIJIUB IBOX YMHHMKIB), TaK i JaTYMKU
TEeMIIEpPaTypH, SIKi po3MileHi y nepudepiiiHuxX 4yacThHax 1oro pobo4yoi MoBepxHi Y YOTUPbOX TOUKAX HABKOJIO

IIPOEKLi ITe30eIeMEeHTa Ha PO6OYY IIOBEPXHIO.
ComniannbHO-eKOHOMIYHA cupsimoBaHicTb HTII: Minsumenns npogykrusHoCTi npawi
BnyiuB HTII Ha moBKiJjjisa:
BnpoBanykenHss HTII: Bnposamxeno
ITpakTuyHa peasnizanis HTTI
ITouaToK eramy:
3aKiHYeHHs eTamy:
Crio>KuBavi NPOAYKILii:
IlepcnekTHBHI pUHKHU:
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 Ha#AIOTHCS iHBECTOPY MiCJIsA 3aBEPLIEHHS POOOTH: [IpaBa He HAAIOTHCS
HasiBHicTb Gi3Hec-mJIaHy: Hi

TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI: Hi



IloTeH1iaIbHUI 0OCAT IIPOJASKY, THC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JoaaTtkoBa iHpopmamnist:
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