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Pedepar:

1. Bipyk f.1. 3axucT npauoYrx Bif BIIJIMBY €JIEKTPOMArHiTHUX I10JIiB i3 3aCTOCYBAaHHSIM PiIMHHUX €KPAHYIOYMX
marepiasis. - KasnigikauiiiHa HayKoBa palisd Ha IpaBax pykomnucy. JJucepranis Ha 3000yTTs HAyKOBOTO CTYIEHS
nokropa (pinocodii 3 ranmysi 3HaHb 26 - «LluBinbHA Ge3nexa», 3a creljanbHicTio 263 — «lluBinbHA 6e3nexkay —
KuiBcpkuil HallioHanbHUH yHiBepcuTeT OyiBHULTBA i apxiTekTypu, MOH Ykpainu, Kuis, 2023. IlnucepTaniiina
poboTa NNpUCBsTY€HA BUPILIEHHIO HAYKOBO-TIPAKTUYHOI 3aa4i NiIBULIEHHS €JIEKTPOMArHiTHOI 6€3MeKU MPaloIYnX
IJISIXOM BU3HAYEHHS YMOB, 32 SIKMX PifiKi €KpaHyl04i MaTepiaju MpOsIBISIOTh CBOI0 MAaKCUMaJIbHY €(EKTUBHICTb, a
TaKOX po3po6JieHHs i peasisallii MaTepiasiB Ha pifyHHIN OCHOBI Ta TEXHOJIOTIH, 110 €(PEKTUBHO €KPaHyIOTh
€JIEKTPOMArHiTHi II0JIs B IMPOKOMY Aiana3oHi yacToT. [TpoananizoBaHo iCHyI04i MeTOIu 3a0€311eYeHHS
€JIEKTPOMarHiTHOI 6e3reKy Mpalodnx. BusHaueHo, 1mo Han6iib epeKTUBHUM 3aCO00M 3aXUCTY JIIOIEeN Bif,

eJIeKTpOMaFHiTHI/IX BILJIVBIB € €KpaHYyBaHHSAI eHEKTpOMaFHiTHI/IX 1oJ1iB. [0JIOBHUMM BUMOTraMu OO0 3aXVCHUX



MarepiaiB € BUCOKi KoedillieHTH 3arajJlbHOro €KpaHyBaHHS, Majli KOe(illieHT! BiIOMTTS €JIEKTPOMArHiTHUX XBUJIb,
MPUIHATHI MacOTrabapuTHI MapaMeTPH i MPUAATHICTh 1O OOIUIIOBAaHHS TOBEPXOHb BEJIMKUX TIJIOM] i CKIaTHUX
KoHirypauiil. Po3po6seHo Ta JoCHiIKeHO 3aXUCHi BJIACTUBOCTI PiJMHHUX MaTepiasiB 1111 eKpaHyBaHHs
€JIEKTPOMArHIiTHYX I0JIiB Y IIMPOKOMY YaCTOTHOMY JAiana3oHi. [lepeBaramy Takux Cymilleil € MOKJIMBICTb
3abe3nedyeHHs MOTPi6GHMX KoeilieHTiB IOTTIMHAHHS | BiIOUTTSI €/1eKTPOMAarHiTHUX XBuJib. Lle 103B0Inio
PEryJI0BaHHSM CKJIay i KiJIbKiCTIO HAaHECEHUX IIapiB OTPUMYBATU NTapaMeTpy MaTepiasiiB, He0OXilHi y KOHKpeTHil
€JIEKTPOMAarHiTHi# 06CTaHOBL, Ta 3a6e3MeuyBaTy CTabijIbHy POOOTY 3ac06iB 6€3pOTOBOrO 3B’43Ky. [IpoBeieHO
IOCJIiIPKEHHS 010 OOI'PYHTYBAaHHS PO3PO0JIEHHS TEXHOJIOTN. HaykoBa HOBU3HA POOOTH MOJISITA€ B TOMY, IIO: O
BIleplie 06IPYHTOBAHO 3aCTOCYBaHHS 3J1i30PYyIHOTO KOHIIEHTPATY Y SKOCTi eKpaHyIu0i CyOCTaHLil pigKux
3aXMCHUX CyMilllell Ha OCHOBI CTaHIAPTHUX JIakopapOoBUX BUPOOGIB. Lle 103BOINIIO 3 BATOBUM BMICTOM
3aJ1i30pyIHOrO KOHLeHTpaTy 30-60 % oTpumMaru KoeillieHTU eKpaHyBaHHSI €JIEKTPOMArHiTHOTO I10JIs1
yJIbTPABUCOKOI YacTOTH Bif 1,3 10 7,9; Mar"iTHOro 1oJis MPOMUCJIOBOI YaCTOTHU 0 5,7; €JIEeKTPUIHOTO OIS
IIPOMHUCJIOBOI YaCTOTH J10 8,6; 0 BIiepiie 06 PYHTOBAHO TEXHOJIOTiI0 BUTOTOBJIEHHS], OTPMMAHO Ta BUNIPOOYBAHO
3aXMCHi BJIaCTUBOCTI €KPaHyIOUMX MaTepialiB IpalieHTHOrO TUILY HAa OCHOBI PIIKMX KOMIIO3ULii. lle 103B0InI0
OTpUMaTH KOeQillieHTH €KpaHyBaHHS €JIEKTPOMAarHiTHOrO M0JI yJIbTPABUCOKOI YaCcTOTH 6,2-6,3 1J1s1 IBOIIAPOBOTO
nokputTs Ta 11-12 1715 TpUIapoOBOro NOKPUTTS; O YAOCKOHAJIIEHO METOLO0JIOTIUHI Ta TEXHOJIOTIYHI 3acafil CTBOPEHHS
piaxkux Komnosuuiil. JogaBaHHs [0 3a/1i30pyIHOTO KOHLEHTPATY JIyCKaToro rpadiTy 3 BaroBM BMiCTOM 5 %
I03BOJISI€ MiABUIIUTY KOoeillieHT! eKpaHyBaHHS €JIEKTPOMAarHiTHOTO M0JIs YbTPAaBUCOKOI 4acToTu Ha 48-50 %,
€JIEKTPUYHOTO M0JISI TPOMUCJIOBOI YacTOTH — Ha 38-40 %; 0 HAOY/IM MOJAJIBIIOTO PO3BUTKY PO3PAXyHKOBI METOIU
BM3HAYEHHS 3aXMCHUX BJIACTMBOCTEN KOMITO3ULIMHUX 3aXMCHUX PIIMHHYX MaTepialis, O JO3BOJISIE IPOrHO3YBaTH
KoediljieHTH eKpaHyBaHHS y 3aJIEXKHOCTI Bifl aMILIITyJHO-4YaCTOTHUX XapaKTEPHUCTUK €KPaHOBaHUX
€JIEKTPOMArHiTHYX I10JIiB 3 BATOBMM BMiCTOM €KDaHYIO4YOr'0 HAIllIOBHIOBAYa Yy IieJIeKTPUYHiN Matpui. [Ipaktuyne
3HAYEHHS OJIEP>KaHUX PE3yJIbTATIB MigTBEPIKEHO MATEHTAMU Ha KOPUCHY Mogerb. [TaTteHT 149126 Ykpaina MITK
2021.01, G12B 17 /00, G12B 17 /02 (2006.01) «Crioci6 BUTOTOBJIEHHSI €JIEKTPOMAarHiTHOro eKpaHa 3 rpajlieHToM
esekTpodisnuHux BaacTuBocteit». [Tarent 153982 Ykpaina MITK 2023.01, G12B 17/00 G12B 17 /02 «Cnoci6
BUTOTOBJIEHHSI TP/liEHTHOTO KOMIIO3ULiIHOTO €JIeEKTPOMArHiTHOTro eKpaHay. TecTyBaHHS pO3pO6JIEHUX 3aXMCHUX
piouHHUX MaTepiasiB 6ys0 IpoBeeHo y cepTudikoBaHill 1abopaTopii 3 BUBUEHHS Ta HOPMYBaHHS Qi3nyHUX
(daxTopiB BUpoOHUYOro cepeposulia Inctutyty meguunny npaui imeHi 0. I. Kyngiesa HAMH Ykpainu. Pezynbratu
TeCTYBaHHSI 36iraloThCsl 3 pe3yabTaTaMi AUCEPTALIITHOrO JOCTIIKEHHS Y MeKaX IOXUOKY BUMIpIOBaHb. Pe3ysbTaTi
IoCinKeHHs 6y/u BpoBampkeHi y HaByanbHui nmpouec y KHYBA npu HaB4aHHI Qi3nku CTyeHTIB crieniasbHOCTI
192 «BymiBHULITBO Ta LUBiJIbHA iH)KEHePis» Ta MigroToBL aclipaHTIB 3i cnenjanbHOCTI 263 «lluBinpHA 6€3neKa».
Kii0u0Bi c10Ba: €/1eKTpOMarHiTHe 1oJjie, eKpaHyBaHHsI, KoeillieHT eKpaHyBaHHs, KOe(illieHT BiiOUTTSI, 3aXUCT

[IPALI0I0YMX, PIIMHHI KOMITO3ULIiMHI MaTepiaju, eJleKTPOMarHiTHa 6e3rexa.

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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VIII. 3aKkJII04Hi BiZoOMOCTi



BaacHe IlpizBumie Im's ITo-6aTbKOBI
TOJIOBH pajgu

BiiacHe IIpisBuie Im'sa ITo-6aTbKOBI
rOJIOBYIOYOrO Ha 3acCimaHHi
BignoBigasbHuUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB

PeecTpaTtop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peeCTpallilo HayKOBOIi

OisIIBHOCTI

TkaveHko TetsgHa MukoJsaiBHa

Tkauenko TetsHa MukoJiaiBHa

Bipyk fIna IropiBua

VKpIHTEI

Opuenko TersiHa AHaToJIiBHA



