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The development of methods and means of microwave diagnostics of the composition and distribution of free and

bound water in biological tissues and other environments

Pedepar yKpaiHCBKOIO:

O06'eKTOM JOCIiIKEHHSI € TEOPETUYHI OCHOBH, METO[U Ta 3aCO0OU [IOCIIiIKEHb 3aJIeSKHOCTEN eeKTPodi3sndHUX
napaMeTpiB 6i0JIOrYHMX TKaHUH BiJl 3MICTy i po3N0/Iiy BiJIbHOI i 3B'93aHOI BOJU. ¥ 11€ IIOHSTTS BXOJUTb B3a€MOis
nosist HBY esieKTpoMarHiTHUX XBUJIb 3 6i0I0TiYHMMY MaTepiajiaMi 3i CKJIaTHOIO CTPYKTYPOI0. TakoK 06'€éKTOM
TOCJIiZIPKEHHS € T0JIs1 €JIEKTPOMArHiTHUX XBUJIb Ta (POPMYBaHHS ONTUMAJIbHOTO IPOCTOPOBOTO PO3NOAiNY
3oHayouoro HBY nosis, 3a 1OMOMOTOI0 SIKOTO MOKJIMBO OTPUMMATH HaN6ibIy KibKiCTh IepBUHHOI iHpopMaliii npu
HEMPSMUX BUMIPIOBaHHSX. METOI0 NOCiIKEHHS € PO3B'SI30K TEOPETUYHUX 33a4 Ta METOIUYHOTO MifIPYHTS IJIs1
NOJAJIbIIOI PO3POOKY 3aCO6iB ONIEPATUBHOIO HEPYIHIBHOTO KOHTPOJIIO CTaHy 6i0JI0TIYHMX 06'€KTiB, BKIIIOUAIOUU
KOHTPOJIb [IpY HEPYHHIBHOMY BIIIMBY Ha HUX HBY eHeprii. O3HaueHa meTa po6OTH PO3NOAiIsEThCS HA TaKi
3aBJaHHSL: [10-TIeplle, I0JajIbllle MOTIN6IeHHsI TEOPETUYHUX 3acaf onucy HBY ceHcopiB anepTypHOro Tuiy, rno-
Ipyre, YMCeabHe MOJIEIIOBAHHS 1151 ONITUMI3allii iX KOHCTPYKLiH, II0A0 BUMIpIOBaHb [TapaMeTpiB 6i000'€KTiB, 10~
TpeTe, po3pobKa METOIiB Ta 3aCO0iB BIIMBY Ha 00'€KTH I1if] YaC KOHTPOJIIO. TakoK METOI0 JOCIIiIKeHb € OLliHKa
MOXJIMBOCTi CTBOPEHHS BiITIOBIIHUX BTOPMHHUX [I€PETBOPIOBAYiB iH(popMaLifiHUX cUTrHajiB yKazanux HBY
ceHcopiB. Pe3ysibTaTu poOOTH BiIHOCSTBCS A0 HANIPSIMY HayKU - MIKPOXBUJIbOBA CEHCOPHKA Ta JiarHOCTUKa. s
po6oTa CIpsIMOBaHA Ha CTBOPEHHSI Ta IONOBHEHHS TeopeTUuyHoi 6a3u HBY miarnoctuku ta moaudikauii. Habynn
NI0JAJIbLIOTO MOTJIMGJIEHHS TEOPETUYHI OCHOBY CTBOPEHHS HEPYIHYIOUMX, HETPABMYIOUHX METO/IiB KOHTPOJIIO
6i0006'€KTiB, BKJIIOYAI0UX KOHTPOJIb IIPU HEPYIHIBHOMY BIIMBY HAa HUX HBY eHeprii. O6rpyHTOBaHO 3a/1€5KHOCTI
PO3IiIIbHOI 3IaTHOCTI Bif TapaMeTpiB anepTypu. BusHayeHo 3aJ1e;KHOCTI BTpAT Ha BUIIPOMIHIOBAHHS BiICTaHi Bif
PO3MipiB aniepTypu Ta BifcTaHi 3pa3ka Bif Hei. CTBOpEHO Ta allpob0BaHO MAKETH SIK KOAKCiaJIbHUX CEHCOPIB, TaK i
CEHCOpIB IIPOXiJIHOTO TUILYy 1711 BCE6iUHOr0 BUMIpIOBaHHS NTapaMeTpiB eTaJoOHHUX 6iomaTepiasiB. Po3ryisiHyTo
MOXJIMBICTb CTBOPEHHSI YMOB [IJI51 BIUIMBY Ha 00'€KTH IIiJ 4aC KOHTPOJIIO. BU3HaYeHO napameTpu MaKeTiB SIK
KOaKciaJbHUX CEHCOPIB, TaK i CEHCOPIB MPOXiJHOTO TUIY IJ1s1 BCE6IYHOrO BUMIPIOBAaHHS NTapAMETPIiB €TaJIOHHUX

6iomarepiamis.

Pedepar aHIJ1iiCBKOIO:

The object of research is the theoretical basis, methods and means of research of dependencies of electrophysical
parameters of biological tissues on the content and distribution of free and bound water. This concept involves the
interaction of the microwave field of electromagnetic waves with biological materials with complex structure. Also,
the object of the study is the fields of electromagnetic waves and the formation of optimal spatial distribution of
the probing microwave field, by which it is possible to obtain the greatest amount of primary information in
indirect measurements. The purpose of the study is to resolve theoretical problems and methodological basis for
the further development of means of operative non-destructive control of the state of biological objects, including
control at non-destructive influence on them of microwave energy. The stated purpose of the work is divided into
the following tasks: firstly, further deepening of the theoretical basis for the description of microwave sensors of
the aperture type, and secondly, numerical simulation to optimize their structures, in relation to measuring the
parameters of bioobjects, and thirdly, the development of methods and means of influence on objects during
control. Also, the purpose of the research is to evaluate the possibility of creating the appropriate secondary
information signal transducers of the specified microwave sensors. The results of the work relate to the field of



science - microwave sensor and diagnostics. This work is aimed at creating and supplementing the theoretical
basis of microwave diagnostics and modification. Further deepening of the theoretical basis for the establishment
of non-destructive, non-destructive methods of control of bioobjects, including control at non-destructive impact
on them of microwave energy. The dependence of the resolution on the aperture parameters is substantiated. The
dependence of radiation losses on the distance from the size of the aperture and the distance from the sample
from it are determined. Designed and tested models of both coaxial sensors and pass-through sensors for
comprehensive measurement of parameters of reference biomaterials. The possibility of creating conditions for
influence on objects during control is considered. The parameters of the models as coaxial sensors and passage
type sensors for the comprehensive measurement of the parameters of the reference biomaterials are determined.
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