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Kyso B1 ~ Meton Ta  cucreMa  JAMHAMIYHOTO  YIbTPadionaeTOBOTO
BUIIPOMIHIOBaHHS s (pizioTepamii. — KBamiikamniiiHa HaykoBa mpauns Ha IpaBax
pyKOIHCY.

Hucepraniss Ha 3100yTTS HAyKOBOIO CTYINEHs KaHAMWJATa TEXHIYHMX HAyK 3a
crnemianpHicTIO 05.11.17 , biojmoriyHi Ta MeAUWYHI TpWIAad 1 CUCTeMU . —
TepHonuIbCHbKUI HALIOHANIBHUM TEXHIYHUM yHIBepcuTeT iMeHi IBana Ilymios, MOH
VYkpainu, TepHoniab. - BiHHULBKMI HalloHaNbHUN TexHIYHMNA yHiBepcuter, MOH

VYkpaiau, Binnauns, 2019.

VY nucepraiiitHiii poOOTI BUKJIaACHI pe3yJbTaTH JOCTIKEHHS MO0 PO3POOKH
METOJly Ta CHCTEMH JIWHAMIYHOTO YJIbTPadioeTOBOrO BUIIPOMIHIOBAHHS IS
¢i1ziorepanii. CydacHa Teparis IIKIPHUX 3aXBOPIOBaHb BKJIIOYAE 1HCTPYMEHTANbHI
METOIH, 5Kl IO3BOJIAIOTh OE€3KOHTAKTHO ISATH Ha ypa)KeH1 (3MiHEH1) TUISHKHU IIKIpU
narieHTiB. Cepes MPIOPUTETHUX HANPSMKIB PO3BUTKY HAYKOBUX JOCIHIKEHb 1
HAyKOBO-TEXHIYHUX po3po0ok B Ykpaini Ha mepioa a0 2020 poky (3akoH Ykpainu
«IIpo npiopuTeTHI HANPSIMKU PO3BUTKY HAYKH 1 TEXHIKW) BAXKJIUBE MiCIle 3aiMarOTh
HayK{d TPO KUTTS, HOB1 TEXHOJIOTII Mpo(]iIaKTUKK Ta JIIKYBaHHS HANTOIMIMPEHIIINX
3aXBOPIOBaHb, 30KpeMa JOCIIDKCHHS MPOOJIeMHU BIUIMBY Ha JIFOACBKHH OpraHizMm
BUIIPOMIHIOBAHHS PI3HUX YAaCTOTHHMX Jiama3zoHiB. Jlms diziorepamii aepmaTo3iB
(copia3, KOHTAKTHUM 1 aTOMOYIHUM NEPMATHTH, €K3EMH, JWINAi, aKHE U I1HIIUX)
3aCTOCOBYIOTh ~ METOJAM  JIIKYBaHHS  YpPaXEHOi JUISHKH  YJIbTpadioleTOBUM
ompomineHHssM (Y®DO), 3o0kpema cenektuBHy (moemnanas UVA ta UVB),
By3pkoxBmiIeBy (UVB a6o UVA-1) ta poroximioreparito (PUVA).

Jl>kepenamMu BUIIPOMIHIOBAHHSI BEJIHMKOI KUTBKOCTI TOMIMPEHUX B YKpaiHi
3aco0iB Y®PO € pTyTHI ra30po3ps/iHi JaMIId HU3BKOTO TUCKY. Taki 3aco0u BITUBY
MarTh HU3KY HEJOJIKIB: HeOe3MeKa 1 CKIaHICTh eKCIuTyaTallii, HEBEJIUKHUA TePMiH
CIy»KOW BHUIPOMIHIOBaYa, rabapuTH, TOKCUYHICTh MPU YTWUJII3allll PTYTHHUX JIaMIIL.
EdexTuBHICTh JIKYBaHHS TaK0X OOMEXKYETbCS HEMOXJIMBICTIO JOTPUMAHHS PALY

Cy4YaCHUX BUMOT JIJIi TAKUX CHUCTEM: CTAOUIbHICTH BUIIPOMIHIOBAHHS, KEPOBAHICThH
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XapaKTepUCTUKaMHU BUIPOMIHIOBaYa (HAPaBJICHICTh 1 CTPYKTYPOBAHICTh CBITJIOBOTO
MOTOKY, E€KCIIO3MIIsl, MOIYJIALIS XapaKTepUCTUK) 1 CHUHXPOHI3alis 3 (QYHKIISIMHU
IHAMBIAyanbHOro opraHizmy. JlamnoBi npunaaun Y®O He 3paTHI 311MCHIOBATU
aJanTUBHY MPOCTOPOBO-EHEPreTUYHY KOPEKILII0 MapaMeTpiB CBITIIOBOIO MOTOKY B
npoueci JikyBaHHS.  OTXe, BIIOMI CHCTEMH ONPOMIHEHHS He 3a0e3MeuyroTh
aBTOMAaTHU30BAaHOTO KEPyBaHHS MapaMeTpaMH CBITIOBUM MOTOKOM Y ®D-OMpOMiHEHHS
13 MOXKJIMBICTIO 3MIH ITiJ1 4ac JikyBaHHs. PazoMm 3 Tum, came aganTairist 3aco6iB YOO
70 1HAWBIAYabHUX OCOOJMBOCTEN MAIlIEHTIB JO3BOJMUTH MIABUIIUTHA MPOTHO30BAHY
e(eKTUBHICTh JIIKYBaHHS 1 KOM(OPTHICTh BIAMOBIIHOI Mpouenypu ¢izioTeparii.
['octpo moctae mnpobrema mMOOYAOBM €IWHOI CHCTEMH, siKka OW TO€IHyBasa
npouenypy Y@ ¢iziorepartii 3 KOHTPOJIEM Ta KOPEKIIIEO MMapaMeTpiB BIUIMBY 1]l Yyac
TPOBEICHHS JIOKAIIBHOTO BUTIPOMIHIOBaHHS XBOPOT IJITHKY BUITPOMIHIOBAHHS.

Tomy TeMa gaHoi AECEpTaIiitHOT pOOOTH, 110 CIPSMOBaHA Ha PO3IIMPEHHS
(GYHKITIOHAIBHUX MOXJIMBOCTEH MPUCTPOIB (izioTeparnii MIIIXOM pO3pOOKH METOIY
Ta CUCTEMHU JTUHAMIYHOTO YIbTpadioNeTOBOrO BUIPOMIHIOBAHHSA, € AaKTyaJbHOIO
HAyKOBO-TIPAKTUYHOIO 33/1a4€lO0.

JlocmipkeHHsT 0a3yrOThCSd Ha KOMILIEKCHOMY BHUKOPHCTaHHI METOMIB Teopii
nepesocy Y®O, onTuku, CBITIOPO3CIIOBAHHS Ta B3a€EMOJIi €JIEKTPOMArHiTHOTO
BUIIPOMIHIOBaHHS 3 01000'€KTOM IsI PO3POOKHM METOAy aBTOMAaTH30BAaHOTO
JTUHAMIYHOTO OMPOMIHEHHS Ta MOOYAOBH (YHKIIIOHAIIBHOI CXEMH; IMPHUIYIICHHS Ta
pE3YNbTaTH TEOPii; KOMI'IOTEpHE MOJEITIOBAaHHS - IS BHU3HAYCHHS MapameTpiB
MaTeMaTUIHOI Mojeli; MeToau Olodi3mku Ta MaTEeMaTHYHOTO aHajuizy - JUIs
JOCIIHPKCHHS] TYCTHHH PO3MOJILTY MOTOKY, TMOTYKHOCTI JKepesa BUIMPOMIHIOBAHHS;
Teopis OIOTeXHIYHUX CHUCTEM, 1HPOPMAIIHHO-CTPYKTYPHE MOJCIIOBAHHSA - JUIS
moOynoBu  Mojemi  (QYHKIIOHYBaHHS Ta  PO3POOJICHHS  CTPYKTYpHOI  Ta
(YHKIIIOHATBHOI CXEM ONTHUKO-EIEKTPOHHHUX MPUCTPOIB Ta CUCTEMH KOHTPOJIO 103U
OTIPOMIHCHHS.

Otpumani pe3yabTaTH MalOTh BXKJIMBE HAYKOBE 1 MPAKTUYHE 3HAYCHHS TIPU
BU3HAYEHHI TepaneBTUUHUX YD 1103 BIUIMBY B JIOKAJIbHIN Ta 3arajbHid (izioTeparii.

OTpumaHO Taki OCHOBHI HAYKOB1 pe3yJIbTaTH:
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- Habymno MOJ1aJIBIIIOTO PO3BHUTKY MOJICTIOBAaHHS JUHAMIYHOTO
yabTPadioNeTOBOrO OMNPOMIHEHHS MUIAXOM BpaxyBaHHS JIOKaJbHOCTI BIUIHMBY,
CEJICKTUBHOCTI JOBXHMHM XBWJII Ha BIIMIHY Bl CTaTUYHOTO IHTErPAJIbLHOIO
OMPOMIHEHHS, IO a0 3MOry 3a0e3neuuTH sSKicTh Y PO XBOpOi AUISIHKY HIKIPH.

- Bmepuie 3anponoHOBaHO METOJ KOHTPOJIIO €Heprii auHamigyHoro Y®PO
IIKIPU IIJISIXOM BBEJIEHHS KOPEKLii BUIPOMIHIOBaHHS, sIKa Ha BIIMIHY BiJ ICHYIOUHX
BIIPI3HSETBCA ~ MPOCTOPOBO-YACTOTHOK MOJYJISIIEI0 BIUIUBY, IO JaJ0 3MOTY
CKOPOTHUTH Yac BUIPOMIHIOBAHHS MiJ] Yac (Pi310TEPaneBTUUHOL IPOLIETYPH.

- Bmnepme noGynoBaHO CTPYKTYpHO-()YHKIIIOHAJIbHY OpraHi3amiio CHUCTEMHU
auHamivHOro Y®O NUIsIXoM BCTAHOBJICHHS 3MiHM XapaKTEPUCTHK Ta MapaMeTpiB
BIUTMBY, IIIO J1aJI0 3MOTY aBTOMAaTH3yBAaTH IMPOIEC OMPOMIHEHHS BUOPAHOI MIISTHKH
HIKIPH.

[lpakTridHa IIHHICTP OTPUMAHUX pPE3YJbTATIB IMOJATAE B TOMY, IO
3alpONIOHOBaHAa CUCTEMAa JMHAMIYHOTO  YIbTPadiojIeTOBOrO BHUIPOMIHIOBAHHS
3abe3reuye  HEOOXiTHI  MEIUKO-TEXHIYHI, 1H(POpPMAaTUBHI, CHEPreTHUYHI Ta
IPOCTOPOBO-MOAYJIAIIINHI TTapaMeTpu Tpoliecy (dizioTeparii, MIIIXOM 3aCTOCYBaHHS
aBToMaTH3allii Ta BUKOPUCTAHHSIM HAIIBIPOBIIHUKOBUX JIXKEPEN BUIIPOMIHIOBAHHS
(MaTpwuIll CBITIOAIOAIB).

[TpakTryHi pe3ynbTaTH, Ki OTPUMAHO B AWCEPTAIlii, JO3BOIIIH:

- CTBOpUTHM MEIUKO-TEXHIYHI BHMOTHM JIO aBTOMAaTHM30BaHOI CHCTEMH
TUHAMIYHOTO  yIbTPadioNeTOBOr0 BUMPOMIHIOBAHHS 3 BBEJCHHM 3BOPOTHIM
3B’SI3KOM 32 (Di310JIOTTYHKMM CTAaHOM MIKIpU JIFOAWHHM, IO HA BIAMIHY BiJl ICHYHOUHMX
CUCTEM, J1aJio 3MOTY 3/IICHIOBATH O€3MepepBHUI MOHITOPUHT XapaKTEPUCTUK CTaHY
IIKIpU B TIPOIIEC] ONIPOMIHEHHS.

- Po3pobutu pexxumu KepyBaHHS HAIMBIPOBIIHUKOBOIO YIbTPadioleTOBOIO
MaTpPULEIO JIJIsI MOJYJIALIT MOTOKIB BUIIPOMIHIOBaHHS, (POPMYBAHHSIM MPOCTOPOBOTO
PO3MOIUTY ONTPOMIHEHHS, IO ONTUMI3Y€ TPUBAIICTH Mpotienypu (izioTeparrii;

- CTBOpUTH CTPYKTYPHY CXEMY CUCTEMH Ta alropuTMu nJuHamidHoro Y @O 3i
3BOPOTHIM 3B’SI3KOM, KOHTPOJIEM Ta KOPEKIIIE€I0 MapaMeTpiB MPOLECY ONPOMIHEHHS,

110 J1a€ 3MOTY PO3LIUPUTH KJI1HIYHE 3aCTOCYBaHHS.
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Ha ocHOBI mpoBeficHUX TCOPETUIHUX Ta MTPAKTUIHHUX TOCITIIKEHb PO3pO0IEHO
Ta BIOPOBAPKEHO HACTYITHE!

OTtpumaHO 30UIBIIEHHS OJUHUYHOI TOTY)XHOCTI BUIOPOMIHIOBAaHHA Ta
3aCTOCYBaHHS B MPHUCTPOSX MPUHIIUIIB MOAYJIAIIl CHEPreTUIHUX TOTOKIB, 3aBISKA
HamiBnpoBigHukoBuM Y® CBJl, mo npamo 3Mory piBHOMIPHO OIPOMIHIOBATH
ypaXkeHy AUISHKHU Ta POTOCTUMYJIALII.

Po3pobiieHo  MeTOIWMKY  pO3paxyHKy  PO3MOAUTY  BHUIPOMIHIOBaHHS
3alpONIOHOBAHOT AaBTOMATU30BaHOI CHUCTEMU Ha ocHOBI Y® CBITIOAIONIB 3
ypaxyBaHHSIM TEXHIYHUX mapameTpiB JIB, 1m0 103BoiMiIa 3poOMTH PO3PaXyHOK
HeoOxi1aHoi kimbkocTi CBJI 1 po3ramyBaHHs iX y BHUIPOMIHIOBadl MpH 3afaHid
IHTEHCUBHOCTI BILJIUBY.

Po3pobneno aBromaTuzoBanuii MeTos Ta cucteMy BIUBY Y PO Ha 61000’ €KT,
0 Jajo0 3MOTry BHUSBUTH KpuTepii edektuBHocTi y ¢iziorepanii. JlocmimkeHHs
3alpPONOHOBAHOTO METOAY BHUIIPOMIHIOBAHHS JO3BOJIUJIM CKOPOTHTH TPUBAIICTD
poBeieHHS nporeaypu (Pizioreparii Ha 15-25%.

[IpoBeneno imiTariiiHe MOJEIIOBAHHSA IIPOIIECY PO3CIIOBAHHS EHEprii y
BUITaIKOBO-HEOTHOPITHOMY O10JIOTTYHOMY CEPEIOBHIII, IO JI03BOJIUIIO MOOYTyBaTH
MOIIAPOBUM PO3MOIiA MOTVIMHYTOI €HEprii 1 BUSIBUTH, 10 KOEQIIIEHT TOCIa0IeHHS
eHeprii MK POrOBHM IIIApOM Ta HMYKHIM IIApOM CIIepMYCy CKanae 5,3 pasmu.

CTBOpEHO CTPYKTYpHY CXEMy Ta aJroputM poOotu (i3udHOi Mojei-
npucTporo s (i3ioTepamii, 110 JO3BOJMJIO aBTOMAaTU30BaHO KepyBaTu
XapaKTepUCTUKAMHU Ta MapaMeTpaMH ONpOMIHEHHsS. Po3po0iieHo AochigHuil 3pa3ok
aBTomMaTtn3oBanoi Y® cucremu ans ¢izioreparii, 3 MOKIUBICTIO 3MiHA TPOCTOPOBOT
Ta EHEPreTUYHOI MOJYJAIIl MOTOKY ONPOMIHEHHS, IO Jajo 3MOTy MPOBECTU
Bepu(IKaIlit0 TOCITIKEHb.

Po3poOieHo Ta mpoBeacHO JOCHIKEHHS IN VItr0  gociigHOro 3paska
aBTomMaTtn3oBaHoi Y® cuctemu s izioTeparii, mokazaHo, 1Mo JaHa CUCTEMa MOXKE
OyTH BUKOpUCTaHA, 3 BHUCOKOI €(PEKTUBHICTIO, K MEAWYHUMHU YCTAaHOBAMU [IJIs
MPOBEJCHHSA JIOKAJbHOI 1 3arajibHOi (pi3loTepamnii, Tak 1 HAYKOBO-IOCIIIHUMHU

YCTAaHOBaMH JJIs TOJJIbIIOT0 PO3BUTKY 1 BIIOCKOHAJIEHHSI METOAMK (Di3ioTepanii.
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Pesynbrat  aucepTtailiiHoi poOOTHM BOPOBAIKEHO Y HUXKYEHABENCHI
oprasizaiii 13 NIATBEPIKEHHAM BIANOBIIHUMH aKTaMU PO BIPOBAKEHHS:

- [T «Kuminika mikpoxipyprii Menikyc», M. Tepnonuib (akt Big 30 Oepes3ns
2018 poky) 3 METOI BHUBYEHHS MOXJIMBOCTI 3aCTOCYBaHHSI METOJY Ta CUCTEMU
JUHAMIYHOTO BUIIPOMIHIOBAHHS Y pO3p0OOKax HOBUX METOAMK JiKyBaHHA. Pe3ynbraTu
peanizoBaHo y (opMmi alropuT™MiB Ta MpOrpaMm Mg PO3PAXyHKY ONTHUMAIbHHUX
pEXHUMIB OMPOMIHEHHS Y (i3ioTeparii;

- TepHomninbchbkoMy HaI[IOHAJILHOMY TEXHIYHOMY YHIBepcHUTeTi iMeH1 IBaHa
[lynios, y HaBuanbHOMY Tpoueci kadenpu «biorexHiyHuX cuctem» (akT Big S
yepBHs 2018 poky) 3 MeTor0 MOOYJOBM CHCTEM Ta MPUCTPOIB JUHAMIYHOTO
yIabTpadioaeTOBOrO BUIIPOMIHIOBAaHHS 3 aBTOMATH30BAHMMH Ta IHTEPAKTUBHUMH
pexxumamMu 11 QizioTeparii, TpU CTBOPEHHI aNrOpUTMiB (QYHKIIOHYBaHHS 13
KOHTPOJIEM PEXHMIB B TIPOIEC] JUHAMIYHOTO BIUIMBY Ha OI0JIOTIYHI 00 €KTH 1
IIPOTHO30M BIUIMBY 3MiH MapaMeTpPiB PI3HUX THUIIIB MIKIPHU MPH JIIKYBaHHI TIcOpia3y;

- PaiioHHiil KOMyHaJIBHIN MICBKil JikapHi M. bydau (akt Bim 13 Gepe3ns 2018
POKY) 3 METOK PO3LIMPEHHS HAyKOBUX JOCIIKEHb MOOYIOBU CUCTEMH Ta
CTBOPEHHSI METOJy JAMHAMIYHOIO  yJIbTpadioreTOBOrO  BUIIPOMIHIOBAHHS Y
¢izioTeparrii, Mo AACTh 3MOTy MOKPAITATH OIIHIOBAHHS SKOCT1 JIKYBAJIBHUX 3aC001B
Ta MPOTHO3Y TATOJIOTIYHUX 3MIH IIKIPH NMPU TaKUX 3aXBOPIOBAHHAX , SIK TICOpias,
JIMIIAH, BITUIIrO, aKHE;

- HayxoBo-BupoOHHU4OMY eKCIEPUMEHTAJIbHOMY CHUIBHOMY MajoMy
mignpuemctBl «MEJIAIT» m. Tepuonins (akt Big 17 tpaBHs 2018 poky) 3 MeToro
PO3IIMPEHHS HAYKOBUX JOCTIKEHb MJIs IMOOYAOBH KOMIT IOTEPHOI CHUCTEMH 3
aBTOMAaTHU30BaHUMHU Ta IHTEPAKTUBHUMH pPEXKUMaMU PETYJIIOBaHHS JIUHAMIYHOTO
OTPOMIHIOBaHHS YIbTPaioneTOM 3 OI[IHIOBAHHSM SKOCTI TIPOIEAYp MPHU JIIKyBaHHI
ncopiasy.

KiarouoBi cjoBa: ynpTpadioneroBa CBITIOMIOAHA MATPHI, JHHAMIYHE
omnpoMiHEeHHsI 61000’ €KTy, MPOCTOPOBO-CHEPTETUYHA MOIYJIALISA, 3BOPOTHIM 3B'SI30K,

71032 yAbTpad1071€TOBOTO BUIIPOMIHIOBaHHSI.



ANNOTATION

Kuz V.l. Method and system of dynamic ultraviolet radiation for physiotherapy.
- Qualifying scientific work as a manuscript.

The dissertation for the degree of a candidate of technical sciences on the
specialty 05.11.17 ,,Biological and Medical Devices and Systems”. - Ternopil lvan
Puluj National Technical University MES of Ukraine, Ternopil. - Vinnytsia National
Technical University, MES of Ukraine, Vinnytsya, 2019.

The dissertation presents the results of the research on the development of the
method and system of dynamic ultraviolet radiation for physiotherapy. Modern
treatment of skin diseases includes instrumental methods that allow for contactless
action on the affected (altered) skin areas of patients. Among the priority areas for the
development of research and technological development in Ukraine for the period up
to 2020 (Law of Ukraine "On Priority Areas of Science and Technology"), life
sciences, new technologies for the prevention and treatment of the most common
diseases, including the study of the impact problem on the human body radiation of
different frequency ranges. For physiotherapy of dermatoses (psoriasis, contact and
atopocrine dermatitis, eczema, lichen, acne and others), the methods of treatment of
the affected area by UV irradiation (UFO), in particular selective (combination of
UVA and UVB), UV and UV waves, are used. PUVA).

The sources of radiation from a large number of UFOs distributed in Ukraine
are low pressure mercury discharge lamps. Such means of exposure have a number of
disadvantages: danger and complexity of operation, short life of the radiator,
dimensions, toxicity when disposing of mercury lamps. The effectiveness of
treatment is also limited by the inability to meet a number of modern requirements
for the following systems: radiation stability, controllability of the radiator
characteristics (directionality and structure of light flux, exposure, modulation of
characteristics) and synchronization with the functions of the individual organism.
UV lamps are not capable of adaptive space-energy correction of light flux

parameters during treatment. Therefore, the known irradiation systems do not provide
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automated control of the parameters of the light flux of UV radiation with the
possibility of changes during treatment. At the same time, it is the adaptation of
UFOs to the individual characteristics of patients that will improve the predicted
effectiveness of treatment and comfort of the appropriate physiotherapy procedure.
The problem of constructing a single system that would combine the procedure of
UV physiotherapy with the control and correction of the parameters of influence
during the local radiation of a diseased area of radiation is acute.

Therefore, the topic of this dissertation is aimed at expansion functional
capabilities of physiotherapy devices by developing a method and system of dynamic
ultraviolet radiation is an urgent scientific and practical task.

The research is based on the integrated use of the methods of UFO transfer
theory, optics, light scattering and interaction of electromagnetic radiation with a
biological object for the development of a method of automated dynamic irradiation
and construction of a functional circuit; assumptions and results of theories; computer
modeling - to determine the parameters of a mathematical model; methods of
biophysics and mathematical analysis - to study the density of the flow distribution,
the power of the radiation source; theory of biotechnical systems, information-
structural modeling - to build a model of functioning and development of structural
and functional circuits of optical-electronic devices and radiation dose control
system.

The results obtained are of significant scientific and practical importance in
determining therapeutic UV doses of exposure in local and general physiotherapy.
The following main scientific results were obtained:

- The further development of modeling of dynamic ultraviolet radiation by
taking into account the locality of influence, the selectivity of the wavelength, in
contrast to the static integral radiation, which allowed to ensure the quality of the
UVR of the diseased skin.

- For the first time, a method of controlling the energy of dynamic UVR of the

skin by introducing radiation correction, which differs from the existing spatial-
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frequency modulation of the influence, which made it possible to reduce the radiation
time during the physiotherapy procedure, was first proposed.

- For the first time, a structural and functional organization of the dynamic
UFO system was established by establishing changes in the characteristics and
parameters of the impact, which made it possible to automate the process of
irradiation of the selected area of skin.

The practical value of the obtained results is that the proposed system of
dynamic ultraviolet radiation provides the necessary medical, technical, informative,
energy and space-modulation parameters of the physiotherapy process, through the
use of automation and the use of semiconductor radiation sources (matrices).

The practical results obtained in the dissertation allowed:

- To create medical and technical requirements for an automated system of
dynamic ultraviolet radiation with introduced feedback on the physiological condition
of human skin, which, unlike the existing systems, made it possible to continuously
monitor the characteristics of the skin in the irradiation process.

- Develop control modes for a semiconductor ultraviolet matrix to modulate
radiation fluxes, forming a spatial distribution of radiation that optimizes the duration
of the physiotherapy procedure;

- Design a system outline and dynamic UFO algorithms with feedback, control,
and correction of irradiation process parameters to extend clinical applications.

Based on theoretical and practical research, the following has been developed
and implemented:

An increase in the unit radiation power and the application in the devices of the
principles of modulation of energy fluxes, thanks to the semiconductor UV LED,
which allowed to irradiate the affected area and photostimulation evenly.

A method for calculating the radiation distribution of the proposed automated
system based on UV LEDs was developed, taking into account the technical
parameters of the DV, which made it possible to calculate the required number of

LEDs and their location in the emitter at a given intensity of influence.
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An automated method and system for the influence of UFOs on a biological
object was developed, which allowed us to identify the criteria of effectiveness in
physiotherapy. Studies of the proposed method of radiation have reduced the duration
of the procedure of physiotherapy by 15-25%.

A simulation of energy dissipation in a randomly inhomogeneous biological
environment was performed, which allowed us to construct a layer-by-layer
distribution of absorbed energy and to find that the energy attenuation coefficient
between the stratum corneum and the inferior epidermal layer is 5.3 times.

Structural diagram and algorithm of work of physical model-device for
physiotherapy were created, which allowed to automatically control the
characteristics and parameters of radiation. An experimental model of an automated
UV system for physiotherapy was developed, with the possibility of changing the
spatial and energy modulation of the irradiation flux, which made it possible to carry
out the verification of studies.

An in vitro study of an experimental sample of an automated UV system for
physiotherapy has been developed and conducted, it is shown that this system can be
used, with high efficiency, both by medical institutions for conducting local and
general physiotherapy, and by research institutions for the further development and
improvement of physiotherapy techniques .

The results of the dissertation have been implemented in the following
organizations with confirmation of the relevant implementing acts:

- PE "Clinic of Microsurgery Medicus", Ternopil (act of March 30, 2018) in
order to study the possibility of applying the method and system of dynamic radiation
in the development of new therapies. The results are implemented in the form of
algorithms and programs for the calculation of optimal radiation regimes in
physiotherapy;

- Ternopil Ivan Pulyuy National Technical University, in the educational
process of the Department of Biotechnical Systems (Act of June 5, 2018) with the
purpose of constructing systems and devices of dynamic ultraviolet radiation with

automated and interactive modes for physiotherapy, while creating algorythymic
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regimens the process of dynamic impact on biological objects and the prediction of
the effect of changes in the parameters of different skin types in the treatment of
psoriasis;

- Buchach Municipal Municipal Hospital (Act of March 13, 2018) with the
purpose of expanding the scientific research of system construction and creation of
the method of dynamic ultraviolet radiation in physiotherapy, which will allow to
improve the estimation of the quality of medicines and prognosis of pathological
changes of skin psoriasis, lichen, vitiligo, acne;

- MEDAP Scientific and Production Joint-Stock Small Enterprise Ternopil
(Act of May 17, 2018) to expand scientific research to build a computer system with
automated and interactive modes for the regulation of dynamic UV irradiation with
treatment quality assessment.

Keywords: ultraviolet LED matrix, dynamic irradiation of biological object,

space-energy modulation, feedback, UV radiation dose.
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BCTYII

OOrpynryBanHsi BUOOpPY TeMmu jaochaifkeHHda. B VYkpaini Ta y cBiTl
CIIOCTEPIraeThCsl BUCOKA MOIMIMPEHICTh HMIKIPHUX 3aXBOpIOBaHb. OJHUM 3 HAMOUIbII
nomupenux (0mu3zbko 3% 3a manumu |IFPA — MixHaponnoi ¢eaepanii acouianiii
1copia3y) y CBIT1 3aXBOPIOBaHb IIKIPH € TICOpia3, AJIs JIKYBaHHS SIKOro B YKpaiHi i€
Jlep>kaBHa LITbOBa Mporpama ¢iziorepanii XBOpUX Ha 1copias.

CygacHa Teparmisi IMIKIPHUX 3aXBOPIOBaHb BKIIFOYAE IHCTPYMEHTAIbHI METOJIH,
AKl JI03BOJIAIOTh OE3KOHTAaKTHO MISTH Ha YypaxkeHl (3MIHEH1) JUITHKA LIKIPH
namieHTiB. Cepea MPIOPUTETHUX HAMPSIMKIB PO3BUTKY HAYKOBUX JIOCHIKEHb 1
HAYKOBO-TEXHIYHUX po3po0ok B Ykpaini Ha mepioa a0 2020 poky (3akoH YkpaiHu
«IIpo mpiopUTETHI HAMIPSIMKHU PO3BUTKY HAYKHU 1 TEXHIKHMY) BaKIIMBE MicIle 3aiMatOTh
HAYKHU PO KUTTS, HOB1 TEXHOJOT1l MPOMUIAKTUKY Ta JIIKYBaHHS HAWMOMIMPEHIMINX
3aXBOPIOBaHb, 30KpeMa IOCIIIKEHHS MpoOJeMU BIUIMBY Ha JIIOJACHKUU OpraHizm
BUIIPOMIHIOBaHHS PI3HUX YaCTOTHUX Jiala3oHiB.

Jlns dizioreparii nepMarosiB (Ticopia3, KOHTAKTHUHN 1 aTOTIOYIHUM IEPMATUTH,
€K3eMHU, JIuIIal, akHe W 1HIIUX) 3aCTOCOBYIOTh METOM JIIKYBAHHS YPaKEHOI AUITHKU
ynbTpadioneroBum onpomineHHsIM (YDO), 30kpema cenekTuBHy (moegHanus UVA
ta UVB), By3pkoxsuieBy (UVB a6o UVA-1) ta ¢poroximioreparmito (PUVA).

JlxepenaMu BUIPOMIHIOBaHHS BEJIMKOI KUIBKOCTI IOMIMPEHUX B YKpaiHi
3ac00iB Y®O € pTyTHI ra30po3psaHi JaMIIu HU3BKOTO TUCKY 3 TOTOKOM eHeprii  10-
200 MBt/cM? Ta n0BXHHAMH XBWIb B miana3zoni 280-400 uM. Taki 3aco0uW MaroTh
HU3KY HEJOJIKIB: HeOe3MmeKa 1 CKIaIHICTh eKCIuTyaTallii, HeBEIMKUI TEPMiH CITy>KOn
BUIMIPOMiHIOBaYa, rabapuTd, TOKCUYHICTh TIPU yTWIi3alii PTYTHUX JIaMIl.
EdexTuBHICTh JIKYyBaHHS TaKOXX OOMEXKYETbCS HEMOKJIMBICTIO JOTPUMAHHS DSy
Cy4aCHUX BHUMOT JUISI TaKUX CUCTEM: CTaOUIBHICTH BUIIPOMIHIOBAHHS, KE€POBAHICTH
XapaKTepUCTUKAMHU BHIIPOMiHIOBaYa (HAMIPABJICHICTh 1 CTPYKTYPOBAHICTh CBITIIOBOTO
MOTOKY, €KCMO3MIlis, MOIYJSIIA XapaKTepUCTHK) 1 CHUHXPOHI3alis 3 (YyHKIISIMU

IHIUBIAyadbHOTO opranizmy. JlammoBi mpunagu Y®O He 3maTHI 3A1HCHIOBATH
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aJanTHUBHY IPOCTOPOBO-EHEPreTUYHY KOPEKLII0 MapaMeTpiB CBITIIOBOI'O MOTOKY B
MpoLec JTIKYBaHHS.

JUist 3MEeHIIEeHHs] HEJOJIKIB eKkciuryartauii mxepen YOO mpu JoCiHiKEeHHSIX
napameTpiB 010TKaHUH, poduIakTHLl, (Qi3ioTepanii Ta peadiniTaiii NepCclIeKTUBHUM
€ 3aCTOCYBAHHS CBITJIOA10JHOT TEXHIKK. 3HAUHUI BHECOK Y TEOPETUYHI JOCITIKEHHS
Ta PO3BUTOK (oToMenuIMHU BHeECHM Taki BimoMi BueHi, sk F. Vasefi, N.
Kollias, G. Stamatas, Allan C. Halpern (ciekrpockorris mikipu), B.B. Tyuun (ontrka
6iotkanun), C.B. IlaBnoB (JikyBaslbHO-JiarHOCTUYHI (poToMenuuHi cuctemu), B.IL.
Koxewm’siko ((hyHKITIOHATBHI 3aCO0M ONMTOENEKTPOHIKU Yy MeauiuHi), C.M. 3nenko
(menuuHi 1H@opmaniiiHi cuctemu), A.M. KopoOGoB (¢iziorepaneBTuuHi (POTOHHI
npuctpoi ta cucremu), B.I'. Ilerpyk (cniexktpodorometpist 610TKaHUH), a Takox €.1.
Coxkomn, O.1. binuii, A.E. [lymkapesa Ta iH1Ii.

Otxe, BIIOMI CHCTEMH ONPOMIHEHHS HE 3a0e3MedylTh aBTOMATHU30BAHOIO
KEepyBaHHS MapaMeTpaMu CBITJIOBUM IOTOKOM Y ®-OMpPOMIHEHHS 13 MOXJIHUBICTIO
3MIH TiJ Yac JikyBaHHsA. Pasom 3 TmM, came apmanTanis 3aco6iB YOO no
IHAUBINYaTbHUX OCOOJMBOCTEH TAIlIEHTIB JO3BOJUTH IMIJBHIIUTH IMPOTHO30BaAHY
e(hEeKTUBHICTH JIIKYBaHHS 1 KOM(GOPTHICTH BiAMOBIAHOT ipotieaAypu (izioreparii.

TakuMm YWHOM, yJOCKOHAJIEHHS MeToAiB 1 3aco0iB Y®O s mikyBaHHS
3aXBOPIOBAaHb IIKIPU MUISIXOM BBEJEHHS aBTOMATH30BAHOTO aJIalITUBHOTO KEPyBaHHS
XapaKTEPUCTUKAMHU CBITJIOBOTO ITy4YKa B MPOIECI OMPOMIHEHHS JO3BOJISATh BUPIIIUTH
aKTyaJlbHe Il Tamy3i (i3l0TepaneBTHYHOTO TpUiIafoOyAyBaHHS  3aBIaHHS
30UTBIIIEHHS] TPOTHO30BaHO1 €)EKTUBHOCTI JIIKYBaHHsI, 30KpeMa Ticopiasy.

3B's130k i3 HaykoBMMH MNporpamMamMm, IUIaHAMH, TeMaMu. Tema
JUCEPTaIifHOI poOOTH MOB'sI3aHa 13 PO3B'sI3aHHSIM 3a/1a4 y Tally3i HAYKH Ta TEXHIKH,
mo BukianeHi y 3akoHi Ykpainu 3a Ne 2519-VI Bim 9.09.2010 p. «IIpo BHeceHHs
3MiH 70 3akoHy Ykpainu «[Ipo mpiopuTeTHI HAIPSMKH PO3BUTKY HAYKH 1 TEXHIKH»)
Ha niepioa 10 2020 poxy Ta Mikrany3eBoi KOMIUIEKCHOI mporpamu "310poB's Haii"
(nocranoBa Kabinety MinictpiB Ykpainu Ne 14 Bin 01.01.2002 p.), Ykazy Ne70/2010
Big 27.01.2010 “IIpo momaTtkoBi 3axoau 1moa0 pedhOpMyBaHHS CHCTEMH OXOPOHHU

310pOB’sl HacelieHHs'. Po0oTa BUKOHyBajacsi BIJINOBIAHO JI0 IJIaHY HAYKOBHX
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OOCHIIPKeHb  TEepHONMUIBCHKOIO  HAI[IOHAJIBHOIO  TEXHIYHOTO  YHIBEPCHUTETY
MiHicTepcTBa OCBITH 1 Hayku VYKpaiHM Ha Kadernpax OIOTEXHIYHUX CHCTEM,
CBITIIOTEXHIKM Ta enekrtporexHiku, III1 "Kminika Mikpoxipyprii oka Menikyc", B
paMKax JIepkKOIOJDKETHUX TeM: «JlOCHIIPKeHHSI KOTHITUBHUX  BJIACTUBOCTEH
OJTHOPITHUX OOYMCITIOBAIBPHUX CEPEAOBUIN Ta IX CHHTE3Y Y BHCOKOMPOIYKTHUBHI
1HpopMarliitHi TEXHOJIOT1i» (HOMEp nepxpeecrpa-iii 0117U002242);
«YaockoHaneHHs iHGOPMAIIHHOTO KOMIUIEKCY Ta MOJAEpHi3allis MyHKTY MpUHAOMY
iHpopmartii» (Homep nepxpeectparii 0118u004721); «YnockoHaneHHS KOMIUIEKCY
CIIOCTEpEKEHHSI 32 00’€KTaMU Ta MOJIEpHi3allisi Mpo-TPaMHO TEXHIYHHUX 3ac0o0iB
(Homep nepxkpeectpariii 0118u004720); «Ya0-CKOHAJIEHHS METOJY BUSIBICHHS
00’exTy» (HOoMep aepxpeectpanii 0118u001483);

Meta i 3aBaaHHSl JAOCJIiIKEHHS. MeToto poOOTH € pPO3UIUpPEHHS
(GYHKIIOHATBHUX MOKJIMBOCTEH (Pi3ioTepamnii HUISIXOM pO3pOOKH METOY Ta CUCTEMHU
JTUHAMIYHOTO YIbTPadioJeTOBOTO ONMPOMiHIOBAaHHS. /[l JOCSATHEHHS IIi€i MeTH
HEOOXI1THO PO3B’SA3aTH TaKi 3a/1aui:

- IlpoananizyBaTtu  BiOMI METOOM Ta 3aco0M  yIbTPadioseTOBOTO
OTIPOMIHIOBaHHSI Ta OOIPYHTYBaTH HEOOXIIHICTh aBTOMATH30BAHOTO KEpPYBaHHSIM
napaMeTpaMu Ta XapaKTePUCTUKAMU OIMPOMIHEHHS MPH 3aCTOCYBaHHI CBITIOMIOIHUX
BUIIPOMIHIOBAYIB 1181 (izioTeparrii;

- OO6rpynTyBaTu BuOip MaTeMaTuyHOi Mojeni B3aemoiii Y PO 3 610TKaHUHOIO
JUTSE TIOOYZTOBH CHCTEMH JTUHAMIYHOTO ONPOMIHEHHS yIbTpadioseToM 3 KOHTPOJIEM
napameTpiB Ta XapaKTEPUCTHUK BILTUBY Ha 61000’ €KT;

- Po3pobutu imiTariiiny mMojenb BIUIMBY cHCTeMH AuHamigyHoro Y®O Ha
HIKIPY JTIOJIUHU.

- Po3pobutu  cTpykTypy Ta  anropuTMu  (PYHKI[IOHYBaHHS  CHUCTEMHU
OTMPOMIHEHHS 3 aBTOMATHYHOIO 3MIiHOIO: TAapaMeTpiB I1HTEHCUBHOCTI TOTOKY,
MOIYJISAIIT BUIPOMIHIOBaHHS, BpaXyBaHHIM (HOPMH YPaKeHOT TOBEPXHI, EKCIIO3HIIi1;

- TloOynyBatu (i3MdHy MOJENh CHUCTEMHU JIWHAMIYHOTO OMPOMIHEHHS ISt

Bepuikailii pe3yabTaTiB HOCTIIKEHHS.
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- IlpoBectu Bepu@ikaliro OTpPUMAHUX PE3YJbTaTIB (DYHKIIIOHYBAHHS CUCTEMHU
OMPOMIHEHHS 010JIOTTYHUX 00’ €KTIB.

Ob'exkmom  Oocnioxcennss € TIPoLlEC AMHAMIYHOIO  YJIBTPaQioeTOBOTrO
OMPOMIHEHHS IIKIPU IIPH Mcopiasi.

Illpeomemom Oocniddcennss € METON, MOJEIh 1 CHUCTEMa JIUHAMIYHOTO
yIbTpadi071eTOBOIO BUIIPOMIHIOBAHHS I (i3ioTepanii

Metoau nociimxkenb. [Ipu BUkoHaHHI JuUcepTaiiitHOT pOOOTH BHUKOPHUCTAHI:
JUTSL PO3POOKH METOAY aBTOMATH30BAHOTO JMHAMIYHOTO OMPOMIHEHHS Ta MOOYI0BU
(GYHKIIOHAIBHOT CXEMHM - TPHIYIICHHS Ta pe3ysbTaTh Teopid mepeHocy YO,
ONTHKH, CBITIIOPO3CIFOBAHHS Ta B3a€EMOJIII €JIEKTPOMArHiTHOIO BUIIPOMIHIOBaHHS 3
01000'eKTOM; KOMM'IOTEPHE MOJENIOBAHHA - JUJIi BHU3HAYEHHS MapaMeTpiB
MaTeMaTHYHOI MOJeii; MeToau O010(i3UKM Ta MaTeMaTUYHOrO aHamizy - JJis
BU3HAUCHHS Ta  JOCHIUKCHHS TYCTHHH  PO3MOJLTY TMOTOKY  IOTY>KHOCTI
BUIIPOMIHIOBaHHS; Teopis OIOTeXHIYHUX CHCTeM, I1H(pOpMaIIHO-CTPYKTypHE
MOJCIIOBaHHSI - IS TOOYyJOoBH Mojeil (YHKI[IOHYBaHHS Ta PO3POOJIECHHS
CTPYKTYpHOI Ta (DYHKIIIOHAJIBHOT CXeM OINTHUKO-EJIEKTPOHHUX MPHUCTPOIB Ta CUCTEMU
KOHTPOJIIO 03U OTIPOMIHEHHS.

HaykoBa HOBH3HA OTPMMaHUX pe3yJIbTATIB.

- HaOyno momanenioro po3BHTKY MOJEIIOBAHHS JUHAMIYHOTO YibTpadio-
JIETOBOT'O OINPOMIHEHHSI HUISIXOM BpaxyBaHHS JOKAJIBHOCTI BIUIMBY, CEJIEKTUBHOCTI
JIOBKMHM XBWJI1 Ha BIIMIHY BiJl CTATUYHOTO IHTErPaJIbHOTO OMPOMIHEHHS, IO J1aJI0
3Mory 3abe3nednTH sKicTh Y @O XBOpOi AUISTHKU MIKIPH.

- Bmepmie 3ampomoHOBaHO METOJ KOHTPOJIO eHeprii auHamigHoro Y®PO
IIKIPU MIJITXOM BBEJICHHS KOPEKIlii BUMPOMIHIOBaHHS, sIka Ha BIIMIHY BiJ ICHYIOUHX
BIJIPI3HAETBCS ~ TIPOCTOPOBO-YACTOTHOK MOMAYJIAIIEI0 BIUIMBY, IO JalI0 3MOTY
CKOPOTHUTH Yac BUMPOMIHIOBAHHS IiJ] 9ac (i310TEPaneBTUIHOL TPOIICTYPH.

- Bmepme moGymoBaHO CTPYKTYpHO-(QYHKIIIOHATIBHY OpPTaHi3allil0 CHCTEMH
nuHaMmiyHoro Y®O nuisixoM BCTAHOBJIEHHS 3MIHM XapaKTEPUCTUK Ta MapameTpiB
BIUTUBY, IO J1aJl0 3MOTY aBTOMAaTHU3YBAaTH MPOIEC OMPOMIHEHHS XBOPOI IUISTHKA

HIKIpU 3 BpaxXyBaHHSAM BIUIMBY MONEPEAHHOTO CEAHCY.
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- 3anponoHOBAHO IMITALIIIHY MOJENb MPOLECY PO3CIIOBAaHHA E€HEeprii y
BUIAIKOBO-HEOHOPITHOMY 010JIOT1YHOMY CepEeIOBUIII npu il VO
BUIIPOMIHIOBaHHS, L0 JO3BOJIUJIO, Ha BIAMIHY Bl ICHYIOUMX MOJEJNEH, OTpUMATU
MOIIAPOBHUI PO3MOLIT €HEPrii, sika MOTJIMHAETLCA JTAaHUM CEpPEOBUIIEM 1 BU3HAUATH
Ha HOro OCHOBI KOe(iliEHTH MOCcaabeHH MOTY>KHOCTI BUIIPOMIHIOBaHHS IIPU HOTO
MPOXOJIKEHH1 Yepe3 pOrOBHiA 1Iap 1 HIKHIN 1Iap eniiepMicy.

IIpakTHYHe 3HAYEHHS] OTPUMAHUX Pe3yJbTATIB:

- Po3po6neno mnpoekt Menuko-texHiyHux Bumor (MTB) nHa «Cucremy
JUHAMIYHOTO  yIbTpagi0JeTOBOrO BHUIIPOMIHIOBaHHS Ui (i3loTeparii», SKHil
CTBOPIOE HEOOXIJHI Ta JOCTaTHI MEpPeAyMOBH JUIsl TOTEHIIHHOro CepiiHOro
BUPOOHUIITBA 3a3HAYEHOT CUCTEMH.

- Po3pobneno pexxumu KepyBaHHS HaIiBIPOBIAHUKOBOIO YJIbTPadioieTOBOIO
MaTPHUIIEIO JUTSI MOYJIALIT TIOTOKIB BUIIPOMIHIOBaHHS 3 (DOPMYBaHHSM IPOCTOPOBOTO
PO3IOALITY ONMPOMIHEHHS ISl ONITHMI3AIlli TapaMeTpiB mpoleaypH ¢izioTeparnii;

- CTBOpEHO CTPYKTYPHY CXEMY CHUCTEMH Ta alropuTMH quHamiyHoro Y ®O 3i
3BOPOTHIM 3B’SI3KOM, KOHTPOJIEM Ta KOPEKIIEI0 MapaMeTpiB MPOIECY ONMPOMIHEHHS,
IO J]a€ 3MOTY CYTTEBO PO3IIMPUTH 11 KJIIHIYHE 3aCTOCYBAHHS.

OtpumaHi B aucepTariiiHii poOOTI pe3yJbTaTH HAYKOBUX JOCIIKECHb
BrpoBapkeHo B [T «Kminika mikpoxipyprii Menikycy», m. Tepromins (akt Big 30
oepe3ns 2018 poky) 3 MeTOIO BHBYEHHSI MOJKJIMBOCTI 3aCTOCYBaHHS METOIYy Ta
CUCTEMU JUHAMIYHOTO BUIIPOMIHIOBAHHS Yy pO3pOOKaX HOBHX METOAMK JIKYBaHHS.

Pesynbratu JOCHIAKEHHS BIPOBAKEHO TAKOXK Yy HaBYAJIBHOMY IpoLeci
kagenapu «bioTexHIYHUX cucTeM» TepHOMUIBCHKOTO HAI[IOHAIBHOTO TEXHIYHOTO
yHiBepcuTeTy iMeHi IBana Ilymtos (akt Big 5 uepBHs 2018 poky) 3 MeTOI0 MOOYAOBH
CUCTEeM Ta TMPHUCTPOIB AMHAMIYHOTO YJIbTPa(ioneTOBOrO BUIPOMIHIOBAHHS 3
aBTOMAaTH30BAaHMMHU Ta IHTEPAKTUBHUMHU peXKUMaMu 115 (pizloTepanii;

Otpumani pe3yibTaTH IOCHTIKEHb BIPOBAHKeHO y HaykoBo-BHpOOHHUOMY
eKCIEePUMEHTATBLHOMY cIibHOMY ManoMy mianpuemMctBl «MEJIAIl» M. TepHominb
(axkt Bim 17 TtpaBHs 2018 poky) Ta y pallOHHI KOMYHaJdbHIM MICBKIN JiKapHi

M. byuau (akt Bim 13 Oepe3nss 2018 poky 3 METOI pO3IMIUPEHHS HAYKOBUX
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JAOCTIKEHb ISl TOOYAOBH KOMIT IOTEPHOI CHCTEMH 3 aBTOMAaTH30BAaHHUMH Ta
IHTEPAKTUBHUMH  pEKUMaMU  PEryJIOBaHHA  JUHAMIYHOTO  ONPOMIHIOBaHHS
yIbTpadioaeTOM 3 OLIHIOBAHHSAM SIKOCTI MPOLEAYp IPH JIIKYyBaHHI IICOpiazy.
Oco0uctnii BHecok 3100yBaya. OTpumaHi aBTOpoM ocobucto. B mpansx,
onyOJIIKOBAaHUX B CHIBaBTOPCTBI, 3/100yBaueBi HajexkaTh: [1] - merom Ta 3acodu
MPOrPaMHOTO KEePYBaHHS TUHAMIYHUMHU CTUMYJISIIHHUMH PEKUMaMHU 13 KOHTPOJEM
napamMeTpiB Mpolecy ONpOMIHEHHS; [2] - cmocid aHamizy po3moAuly €Heprii B
OaratomapoBii CUCTEMi OIOJOTTYHOrO O00’€KTY HUISXOM 3aCTOCYBaHHS METONY
MonTe-Kapio Ta imMiTaliiHOro MOJCIIOBaHHS BUIPOMIHIOBaHHS; [3] - cucTema s
KepyBaHHS JTUHAMIKOIO MTPOTPAMOBAHUX aMILTITYIHUX, IPOCTOPOBUX 1 CIIEKTPATLHUX
XapaKTepUCTUK BUIIPOMIHIOBAHHS, I 3a0e3MedeHHs pPoOOTH B  IMITYJIbCHHX
pexuMmax; [4] - MeToAMKa OIIHIOBaHHS 1H(MOPMATHUBHOCTI I1HAMKALIL JJIs
MEIIEPCOHATY TIPU 3MiHI €KCIO3HMIIIi Ta mapaMmeTpiB onpoMiHeHHs; [5] - cxemu yis
noOy/l0BH aBTOMAaTH-30BaHUX CHCTEM 3 TIABUIICHHSIM pIiBHA €(QEeKTUBHOCTI
ONPOMIHEHHS; [6] - aJrOpUTM Ta MPHUCTPiIN MEPETBOPEHHS MapaMeTPiB CBITIOBOTO
notoky; [7] - cuctema myia 3a0e3MEUYEeHHs] KOHTPOJIIO 03U TMOTJIMHYTOI eHeprii
ONPOMIHEHHSI B Jllalla30HI 4YacTOT MOAYJALIi; [8] - MeToauKa pO3paxyHKy s
CTBOPEHHSI PIBHOMIPHOTO PpO3MOJUTY ONMPOMIHEHHS Ha IIOBEPXHI OI0JOTIYHOTO
CepelloBUIla Ta PEKOMEHJAIlli, IIOJ0 OTPUMAaHHS ONTUMAJIBHOTO EHEPreTUYHOTO
oSt IS IpHCTPOiB dizioTepamii Ta cuctemu KoHTpoiio;, [10] - mMomemoBaHHs
JUHAMIYHOTO OTPOMIHEHHS 3 BUKOPHUCTAHHSAM CBITJIOJIOJAHUX BHUIIPOMIHIOBAYIB Y
Burisini matpui; [11], [12] - ¢popmyna matenty Ha kopucHy mozens; [13], [15] -
CXEMOTEXHIYHI PIICHHs Ta alropuT™M poOoTH mpucTporo (iziorepamii; [14], [18] -
KOHTPOJIb TIODJIMHYTOI eHeprii y OlomoriuHoMmy cepemosuimi; [21], [22] -
MaTeMaTHYHa MOJENb TMPOIEeCY JMHAMIYHOTO IMIYJIBCHOTO OMPOMIHIOBAHHS
MoBepXHi 01000°ekTy; [23] - 3a0e3meueHHsT CKOJIOTIYHOrO €(EeKTy Ta MOXKIMBOCTI
peTyJIIOBaHHs IapaMeTpaMu Ipolecy ompoMiHeHHs y isiorepamii; [24], [25] -
cucteMa i 3a0e3MeueHHs] KOHTPOJIIO JO3M MOTIMHYTO1 eHeprii; [26] — xoHTpoIb

ONPOMIHEHHsI OI0JOTIYHOTO O00’€KTYy B IMIyiabCcHOMY pexumi; [27], [28] -
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aBTOMaTH3alid MpoLecy 3 YacTOTHOK MOAYJSLIEID Ta CKaHYBaHHSAM JUISTHKU
OMPOMIHIOBAHHS.

AmnpoOauisi marepiajgiB aucepranii. PesynpTaTé AOCHIAKEHb JONOBLIAINCH
Ha 13-0x HaykoBuUX KOHpepeHIisax: 5S-if MibKHapoAHIA HayKOBO-TEXHIUHIN
KOH(epeHIli MoJIogux y4yeHuX Ta cTyneHTiB 17-18 mucromama 2016 B THTY
(M. Tepnomine, 2016 p.); 3-1f MixHapoaHIi HayKOBO-NIPAKTUYHIA KOH(pEpEeHIii
«AKTyallbH1 TPOOJIEMHU T'yMaHITapHUX Ta NpUpoaHUYMX Hayk» (M. Kuis, 2016 p.); 8-
i1 MikHapoaHiii ~ HayKkoBO-TeXHIUHiIM  KoH(pepeHuii «BuMmiproBaibHa  Ta
oOuncoBaibHA TEXHIKA B TEXHOJOTIYHMX mporecax» (M. Ogeca, 2014 p.);
Bceeykpaincbkiii koHepeHIlli « AKTyaibHI MpoOJIeMu Ta NEePCHEKTUBUA O010MEeIUYHOT
ikenepii» (M. Kuis, 2014 p.); 5-1f MikHapoaHiii HayKOBO-TeXHIUHIM KOH(pEpeHI
«CoBpeMeHHbIE TEHICHIIMU Pa3BUTHS CBETOTEXHUKW» (XapkiB, 15-16.05.2013 p);
S5-ii  MDKHApOJHIA  HAYKOBO-TEXHIYHIA  KoH(epeHuli  «CBITIOTeXHIKa W
eJIEKTPOCHEPTeTHKA, icTopia mpobiemu, nepcriektuBu» (TepHomnine — Apemue, 23-27
mororo 2015 p.), XIlI-oit Bceepoccuiickoit HaydHO-TEXHMYECKON KOH(EpEeHIUH C
MEXIYHApPOIHBIM yyacTueM «IIpoOieMbl U MepCrneKTUBBI PA3BUTHS OTEYECTBEHHOMN
CBETOTEXHUKH, DJIEKTPOTEXHUKUA M DHEPreTUKU» B pamkax [V cBeTOTEXHUYECKOTO
dopyma c¢ wmexayHaponHbiM yuactuem (15-16 Oepesnss 2017, m. CapaHcCbk);
MixHapoaHiii HaykoBO-tipakTHuHil KoHbepenmii ITKM-2017 (15-20 tpaBus 2017
poky (IBano-®pankiBcbk - Spemue); II MikxHapogHiii HAyYKOBO-TEXHIYHOT
koH(pepennii «KoMm'roTepHi  TeXHOJOTII: iHHOBaAIii, MpoOJIEMHU, PINICHHS,
(M. XKuromup 17-19 xoBtHa 2017 p.); Marepianu VI MiKHapoIHOI HayKOBO-
TeXHIYHO KOoHbepeHIlii «CydacHi mpoOIeMu palioeIeKTPOHIKH, TEIEKOMYHIKAIIi Ta
npuianooyayBaHHs», (M. Biaauis, 28-30 Bepecus 2017 p.); Marepianu koHbepeHIIii
VI Bceykpaincbkoro 3’134y €KOJOTIB 3 MDKHApOJHOIO ydacTio, (M. Bimaunsa 21-
22 Bepecust 2017 p.); International reseach and practice conference «Modern
methods, innovations, and experience of practical application in the field of technical
sciences» Radom, Republic of Poland, (December 27-28, 2017); VI MixuapoaHoi
HAayKOBO-TE€XHIYHOI KOH(epeHlii «CBITIOTEXHIKA U eIeTPOCHEpreTHKa: 1CTopis,

npoOsiemMu, nepcuekTuBm», (30 ciuns 2 mororo, M. TepHonuis - M. Apemue — 2018 p.)
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MuibKHapOaHI HAyKOBO-TEXHIYHIA KOH(EpEeHLIi MOJOJUX BUYEHHX, ACHIpaHTIB Ta
cryaeHriB «Computer science, information technologies and management systems»,
(28-30 nucromana 2018 poky, M. IBaHO-DpaHKIBCHK).

B uitoMmy pesynapTaTd aucepTaiii IONOBLAANIHMCS Ha CHUIBHOMY CeMiHapi
Kadeap CBITIIOTEXHIKHM Ta €JIEKTPOTEXHIKU 1 O10TEXHIYHUX CHUCTEM TepHOMUIbCHKOTO
HaIlIOHAJIBHOIO TEXHIYHOTO YHIBepcuTeTy iMeH1 IBana Ilymios, Ta Ha cemiHapax
kageapu OlomeauyHOl 1HXKEHepii BIHHUIBKOTO HAIIOHAIBHOTO TEXHIYHOTO
YHIBEPCHUTETY.

Hyoaikanii. Pesynbratu qucepTariii onmy0iikoBaHi B 28-1 HAYKOBUX Mpalsx; y
tomy yucii: B 10-u crattax (3 skux 7 - y daxoBux HaykoBux Bumanusx ([1], [3] -
[8]), 6 poOIT IHAEKCYIOTbCS Y MDKHAPOJHUX HAYKOMETPUYHUX 0azax HaHHuX), 2-0X
naTeHTax Ha KopucHy monenb ([11], [12]) Ta 16-u matepianax i Te3ax KoH(pEpeHIIii
ta ceminapis ([13] - [28]).

Ctpykrypa Ta o0car aumcepramii. Jlucepraiist CKIagaeTbCs 3 BCTYITY,
JOTUPHOX PO3ALIIB, BHUCHOBKIB, CHHCKY BHUKOPHUCTAaHUX JKepen 13 168-u
HallMEeHYBaHb, 5 - OJATKIB. 3araabHuil 00car podotu 197 cTopiHOK, y TOMY YHCITi

123 cTOpiHKH OCHOBHOTO TEKCTY, 41 puCyHKY 1 6 TaOIuUIIb.
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