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Pedepar:

1. Bipyk f1.1. 3axucT npaunorynx Bifj BIUIUBY €JIEKTPOMArHiTHUX I0JIiB i3 32CTOCYBaHHSIM PiIMHHUX €KPaHYIOYUX
marepiainis. - KeasigikauiiiHa HaykoBa Ipals Ha IpaBax pyKonucy. JJucepralis Ha 31,00y TTs HAYKOBOT'O CTYIIEHS
IokTopa (pinocoii 3 ranmysi 3HaHb 26 — «LluBinbHA 6e3neka», 3a creljianbHicTio 263 - «lluBinbHA 6e3nexkay -
KuiBcpkuil HallioHaNIbHUE YHiBEpcUTeT OyniBHMITBA i apxiTekTypu, MOH Ykpainn, Kuis, 2023. Inceprauniina
poboTa NprcBsiYeHa BUPilIeHHI0 HAYKOBO-TIPAKTUYHOI 337ja4i MiIBUILIEHHS €JIeKTPOMAarHiTHOI 6€31eKy MPaLoInX
IIJISIXOM BU3HAUYEHHS YMOB, 32 SIKUX PiJIKi eKpaHyloui MaTepiasy MposIBJISIIOTh CBOIO MaKCHMMaJlbHY €(PEeKTUBHICTb, a

TaKOX pOo3po0JIeHHs i peasisalii MaTepiasiB Ha PifVHHIN OCHOBI Ta TEXHOJIOTIH, O €(PEKTUBHO €KPAHYIOTh



€JIEKTPOMAarHiTHi 0Jis1 B LIMPOKOMY Jiana3oHi yactoT. [TpoaHasnizoBaHo iCHYIOUYi METOAM 3a6€3MeYeHHs
€JIEKTPOMarHiTHOI 6e3reKy Mpaljodrux. BusHaueHo, 1o Hanb6inbil epeKTUBHUM 3aCO00M 3aXUCTY JIIOLe Bif,
€JIEKTPOMArHiTHUX BIUIUBIB € €KpaHyBaHHS €JIEKTPOMArHiTHUX IT0J1iB. [0JIOBHUMU BUMOTaMHU JI0 3aXMCHUX
MarepiasiB € BUCOKi KoedillieHTH 3arajJlbHOro €KpaHyBaHHS, Majli KOe(illieHT! BiIOMTTS €JIEKTPOMAarHiTHUX XBUJIb,
IPUIHATHI MacorabapuTHi NapaMeTpy i IPUAATHICTb 4O OGJIMLIIOBAHHS TIOBEPXOHb BEJIMKUX IJIOM] i CKJIaIHUX
KoHirypauiil. Po3po6seHo Ta JoCiIKeHO 3aX1CHi BJIACTUBOCTI PiTMHHUX MaTepiasiB /111 eKpaHyBaHHS
€JIEKTPOMArHiTHYX I0JIiB Y IIMPOKOMY YaCTOTHOMY JAiarna3oHi. [lepeBaramy Takux Cymilleil € MOKJIMBICTb
3a6e3neyeHHs NOTPiOHUX KoedillieHTIiB OTJIMHAHHS i BiIOUTTS €JIeKTPOMArHiTHUX XBUJIb. Lle 103BOIMIIO
PEryJI0OBaHHSM CKJIaJly i KiJIbKiCTIO HAaHECEHUX IIapiB OTPUMYBATU NTapaMeTpy MaTepiasiB, He0OXilHi y KOHKpeTHil
€JIEKTPOMAarHiTHii 06CTaHOBL, Ta 3a6e3IevyBaTy CTabijIbHy PoOOTY 3ac06iB 6€3pOTOBOrO 3B'3Ky. [IpoBefieHO
IOOCJIiIKEHHS MO0 OOIPYHTYBAaHHS PO3pO0JIEHHS TexHoJIorii. HaykoBa HOBM3HA POOOTH MOJISITAE B TOMY, 1IO: O
BIIEpILIE OOIPYHTOBAHO 3aCTOCYBAHHS 3aJ1i30PyJHOTO KOHLIEHTPATY Y SIKOCTi €KpaHylo4oi cybcTaHLii pigkux
3aXMCHUX CyMilllell Ha OCHOBI CTaHIAPTHUX JIakodapOoBUX BUPOOGIB. Lle 103BOJINIIO 3 BATOBUM BMICTOM
3aJ1i30pyIHOr0 KOHLeHTpaTy 30-60 % oTpumMaru KoedillieHTU eKpaHyBaHHSI €JIEKTPOMAarHiTHOTO 107151
yJIBTPABUCOKOI YacTOTH Bif 1,3 10 7,9; Mar"iTHOTO 10JIs MPOMUCIIOBOI 9YaCTOTHU A0 5,7; €JIEKTPUIHOTO OIS
IIPOMUCJIOBOi 4aCTOTH 10 8,6; O BIieplie OOIPYHTOBAHO TEXHOJIOTiI0 BUTOTOBJIEHHS, OTPUMAHO Ta BUIIPOOYBaHO
3aXMCHi BJIaCTUBOCTI €KPaHyIOUMX MaTepialiB IpajlieHTHOrO TUILY HAa OCHOBI PIIKMX KOMIIO3ULii. lle 103B0InIo
OTpUMaTH KoeQillieHTH €KpaHyBaHHSI €JIEKTPOMAarHiTHOrO 10J1 yJIbTPAaBUCOKOI YaCcTOTH 6,2-6,3 [J1s1 IBOIAPOBOTrO
MOKPUTTS Ta 11-12 fj1 TpUIIAPOBOTO MOKPUTTS; O YIOCKOHAJIEHO METOOJIOTIYHI Ta TEXHOJIOTIYHI 3acaiy CTBOPEHHS
piakux Kkommnosuuiil. JogaBaHHs [0 3a/1i30pyIHOrO KOHIEHTPATY JIyCKaToro rpadiTy 3 BaroBM BMiCTOM 5 %
I03BOJIS€ MiABUIIUTY KOoeillieHT! eKpaHyBaHHS eJIeKTPOMAarHiTHOTO I0JIs YbTPAaBUCOKOI 4acToTu Ha 48-50 %,
€JIEKTPUYHOTO I10JIs1 IPOMUCJIIOBOI 4acToTu — Ha 38-40 %; 0 HabyJin OAAJIBIIOrO PO3BUTKY PO3PaXyHKOBI METOOM
BU3HAYEHHS 3aXVMCHUX BJIACTUBOCTEN KOMITO3ULIHUX 3aXMCHUX PIIMHHUX MaTepiaiB, 0 J03BOJIsiE TPOTHO3YBATU
KoediljieHTH eKpaHyBaHHS y 3aJIeXKHOCTI Bifl aMILIITyJHO-4YaCTOTHUX XapaKTEePHUCTHUK eKPaHOBaHUX
€JIEKTPOMArHiTHUX I0JIiB 3 BATOBUM BMiCTOM €KPaHYI04Oro HAallOBHIOBAYA y JieJeKTpU4Hii marpuui. [IpakTudne
3HAa4YEHHS OJleP>KaHMX PE3yJIbTATIB IMiZTBEPIKEHO NMaTEHTAMM Ha KOPUCHY Mogerb. [TaTteHT 149126 Ykpaina MITK
2021.01, G12B 17 /00, G12B 17 /02 (2006.01) «Crioci6 BUTOTOBJIEHHS €JIEKTPOMAarHiTHOro eKpaHa 3 rpajlieHToM
esiekTpodisnyHux BaacTusocreily. [Tarent 153982 Ykpaina MITK 2023.01, G12B 17/00 G12B 17 /02 «Croci6
BUTOTOBJIEHHS IPaJliEeHTHOTO KOMIIO3ULIMHOIO €JIEKTPOMArHiTHOTO €KpaHa». TeCcTyBaHHS pO3pO06JIEHUX 3aXUCHUX
pinuHHUX MaTepiasiB 6ys0 mpoBeneHo y cepTudikoBaHiil 1abopaTopii 3 BUBUEHHS Ta HOPMYBaHHS Qi3nyHUX
(daxTopiB BUpobHUYOro cepeposulia Inctutyty Mmeguuuny npaui imeHi 0. I. Kynniesa HAMH Ykpainu. Pezynbratu
TECTYBaHHSI 30iraloTbCsl 3 Pe3yJIbTaTaMU JUCEPTALIMHOIO AOCIIIPKEHHS Y MeXXaX [IOXUOKM BUMipIOBaHb. Pe3ysibTaTn
IOCJliIPKeHHs OyJiv BIPOBa/KeHi y HaBdanbHU npouec y KHYBA npu HaBuaHHi (isuKu CTy[IE€HTIB CclieliaIbHOCTi
192 «BymiBHULITBO Ta LUBiJIbHA iH)KeHepis» Ta MigroToBLi acmipaHTiB 3i crenjanbHOCTI 263 «llMBinbHA 6€3meKa».
Kii0u0Bi c10Ba: €/1eKTpOMarHiTHe 1oJjie, eKpaHyBaHHsI, KoeillieHT eKpaHyBaHHs, KoeillieHT BiiOMTTS, 3aXUCT

[IpaLIOIOYYX, PIIMHHI KOMIIO3ULiMHI MaTepiay, eJIeKTPOMarHiTHa 6e3nexa.

2. Biruk Y.I. Protection of workers from exposure to electromagnetic fields using liquid shielding materials.
Dissertation for the degree of Doctor of Philosophy in the field of knowledge 26 - "Civil Security", specialty 263 -
"Civil Security” Kyiv National University of Civil Engineering and Architecture, Kyiv, 2023. The dissertation work is
dedicated to solving the scientific and practical task of improving the electromagnetic safety of workers by
determining the conditions under which liquid shielding materials show their maximum effectiveness, as well as
the development and implementation of liquid-based materials and technologies that effectively shield
electromagnetic fields in a wide range of frequencies. The existing methods of ensuring the electromagnetic safety
of workers are analyzed. It was determined that the most effective means of protecting people from
electromagnetic influences is electromagnetic field shielding. The main requirements for protective materials are
high coefficients of general shielding, low coefficients of reflection of electromagnetic waves, acceptable mass-
dimensional parameters and suitability for facing surfaces of large areas and complex configurations. The
protective properties of liquid materials against the influence of electromagnetic fields in a wide frequency range



have been developed and investigated. The advantages of such mixtures are the ability to provide the necessary
coefficients of absorption and reflection of electromagnetic waves. This made it possible to adjust the composition
and number of layers to obtain the material parameters necessary in a specific electromagnetic environment to
ensure stable operation of wireless communication devices. A study was conducted on the justification of the
development of technologies. The scientific novelty of the work is that: o for the first time, the use of iron ore
concentrate as a shielding substance of liquid protective mixtures based on standard paint products was
substantiated. This made it possible to obtain ultrahigh-frequency electromagnetic field shielding coefficients
from 1.3 to 7.9 with a weight content of iron ore concentrate of 30-60%; industrial frequency magnetic field up to
5.7; industrial frequency electric field up to 8.6; o for the first time, the manufacturing technology was
substantiated, the protective properties of shielding materials of the gradient type based on liquid compositions
were obtained and tested. This made it possible to obtain ultra-high frequency electromagnetic field shielding
coefficients of 6.2-6.3 for a two-layer coating and 11-12 for a three-layer coating; o the methodological and
technological principles of creating liquid compositions have been improved. Adding flaky graphite with a weight
content of 5% to the iron ore concentrate allows to increase the shielding coefficients of the ultra-high frequency
electromagnetic field by 48-50%, the industrial frequency electric field by 38-40%; o calculation methods for
determining the protective properties of composite protective liquid materials have gained further development,
which allows predicting the shielding coefficients depending on the amplitude-frequency characteristics of the
shielded electromagnetic fields with the weight content of the shielding filler in the dielectric matrix. The practical
significance of the obtained results is confirmed by patents for a useful model. Patent 149126 Ukraine IPC 2021.01,
G12B 17/00, G12B 17 /02 (2006.01). The method of manufacturing an electromagnetic screen with a gradient of
electrophysical properties. Patent 153982 Ukraine IPC 2023.01, G12B 17/00 G12B 17/02. The method of
manufacturing a gradient composite electromagnetic screen. The testing of the developed liquid materials was
carried out in the certified laboratory for the study and standardization of physical factors of the production
environment of the State Institution «Kundiiev Institute of Occupational Health of the National Academy of
Medical Sciences of Ukraine». The test results coincide with the results of the dissertation research within the
measurement error. The results of the research were implemented in the educational process at KNUCA in the
teaching of physics to students of the specialty 192 "Construction and civil engineering" and the training of
graduate students in the specialty 263 "Civil safety". Keywords: electromagnetic field, shielding, shielding
coefficient, reflection coefficient, worker protection, liquid composite materials, electromagnetic safety.
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JoparkoBa iHdpopmamnist:

IloBHEe HaliIMeHYBaHHS IOPUAUYHOI 0COOH: KuiBChKMil HAL[IOHAILHUIA YHIBEPCUTET GYIiBHULTEA i

apxiTekTypu

Kopg 3a €IPIIOY: 02070909

Micuesnaxo;pKeHHﬂ: npocnekT [TosiTpodnorcekuit, 6ya. 31, Kuis, 03037, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBitiHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu

Inentudikarop ROR:

CeKTop HayKH:. YHIBEPCUTETCHKUIL

BaacHe IlpizBume Im'st I10-6aThKOBI:

1. KoueToB I'enHafiii MuxaiioBuy

2. Hennadii M. Kochetov

KBasigikanis: n.1.1., npodecop, 05.23.04
InenTudikarop ORCHID ID: 0000-0003-0041-7335

JoparkoBa iHdpopmanist: https://www.scopus.com /authid /detail.uri?authorld=8280693600);
https:/ /www.webofscience.com /wos /author /record /2374792;
https:/ /scholar.google.com /citations?hl=uk&user=ROAIQ54AAAAJ

IloBHe HaﬁMeHyBaHHﬂ IOpI/I,I[H‘IHO'l' 0COOM: KuiBChKuil HALLiOHAIBHUIA yHiBepcUTeT OYyiBHUIITBA i

apxiTekTypu
Kopg 3a €IPIIOY: 02070909

Micue3HaxoaKeHHS: npocnekT [TosiTpodnorcekuit, 6ya. 31, Kuis, 03037, Ykpaina



dopma BiracHOCTI: JlepxasHa
Cdepa yllpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu
InenTudikarop ROR:

CeKTop HayKH: YHIBepCUTETChKUI

VIII. 3aKkJII04Hi BiZoMOCTi
Biacue IpizBume Im's I10-6aTbKOBI Tkauenko TersHa MukonaisHa

roJIOBH pagu

Bnacue Ipizsume Im's [1o-6aTbKOBI Tkauenko TersHa MukonaisHa

rOJIOBYIOYOrO Ha 3acigaHHi

BiagmoBizasibHU 32 MiATOTOBKY Bipyx fIHa IropisHa

00JIIKOBHX JJOKYMEHTIB

Peectparop VYkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIOBiZasIbHUM 3a peecTpallilo HayKOBOIi IOpuenko TeTsHa AHaToJiiBHA

OisIIBHOCTI




