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1. AganToBaHe CTpOOOCKONIYHE [IEPETBOPEHHS BiZleOiMITYJIbCHUX CUTHAJIB y PafiioJIoKaLiliHUX cCUCTeMax

2. Adaptable stroboscopic conversion of video-pulse signals in radar systems

Pedepar:

1. O6’eKT mOCTiIKEHHS: CTPOOOCKOIIYHE IEPETBOPEHHS €JIEKTPUYHUX iMITyJIbCiB HAHO- Ta CyOHAHOCEKYHIHOI
TpuBajocTi. MeTa: BusiBjieHHs Qi3sMYHMX 3aKOHOMIpPHOCTEH Ipolecy CTPOOOCKOIIIYHOIO IePETBOPEHHS
€JIEKTPUYHUX iMITyJIbCIB HAHO- Ta CYOHAaHOCEKYHJHOTO [1ialla30HiB TPUBAJIOCTi I BUKOPUCTAHHS LIAX
3aKOHOMIDHOCTEN 171 3HUKEHHS 3arajibHOTrO PiBHA LIYMIB, IPDUBEIEHMX [0 BXOAY IIPUMMAJIbHOI CUCTEMY, i
po3MpeHHs JuHamivHoro fianaszony HIIC iMnysnbCHUX pagiosoKalifHUX CUCTEM. MeTOoAM: MaTEMAaTUYHE
MOJIEJIIOBAHHS 1 pO3PaxXyHKU IIPOLECIB [IEPETBOPEHHS IMITyJIbCHUX CUTHAJIIB Ta €KCIIEPUMEHTAJIbHI METOIU

Bepudikalii TEOpeTUYHO OTPUMAHUX 3aKOHOMipHOCTe!. TeopeTryHi i NpaKTU4Hi pe3yJIbTaTi, HAyKOBA HOBU3HA!



IOCJIiIKEHO BIJIUB TPMBAJIOCTI BUOIPKM, aHAJIOTOBOI'O HAKONIMYEHHS], HECTAO0ILHOCTI CUHXPOHI3alil (IpkuTepa) Ha
[epexiiHy XapaKTepPUCTUKY (CMyTy poOOYMX YaCTOT), IIYMOBI XapaKTepUCTUKY, KoedilieHT nepenayi
CTPOGOCKOIIIYHOTO NIEPETBOPIOBAYA 3 HEIIOBHUM 3apsI0M HaKOMMYyBaJIbHOI €EMHOCTI; BUSIBJIEHO, 1110 KEPOBaHa
3MiHa TpUBaJIOCTi BUGIPKH i, SIK HACIIIOK, YIIPaBJIiHHS MIUPUHOI0 POOOYOI CMYTH 4aCTOT CTPOOOCKONIIYHOTO
IpuiMaya BifeOiMITyJIbCHOTO PafiosI0KaTopa, J03BOJIsI€ 3MIHIOBATY IUHAMIYHMI [ialla30H [IPUIMAYa, MigBUILYI0YN
JOT0 YYTIMBICTD i ONITUMI3YI0UM KOMILJIEKC IIapaMeTpiB yChOro pafiiosIokaTopa, MOB'SI3aHUX i3 HOTO pO3iIbHOIO
3/1aTHICTIO; BIIEPILE 3alIPONIOHOBAHO METOJ], CTPOOOCKOIIIYHOTO NIEPETBOPEHHS 3i 3MiHIOBAaHOIO TPUBAJIICTIO BUOIPKY,
IO [03BOJINJIO PO3MUPUTU JUHAMIYHUI Aiaa3oH CTPOOOCKOMIYHOrO MPMIMaYa; OTPUMMAB NOAAJIBIINAY PO3BUTOK
METO/], aHaJIOTOBOT'O HAaKOIIMYEHHS 1J1s1 TPUIIMadiB CTPOOOCKONIYHOrO TUITY; yIOCKOHAJIEHO METO]], BU3HAYE€HHS
HecTabiNbHOCTI CUHXPOHi3allii 32 aMIUTITyITHUMU IOMUJIKAMU [1J1S1 CTPOOOCKOIIYHUX I1I€PETBOPIOBAUIB, 1110
IIPALOIOTh B PEXKMMI 3 HETIOBHUM 3apsIJOM HaKOIIMYyBaJIbHOI EMHOCTI; 3aIIpPOIIOHOBAHO Ta allpO6OBAHO B
reopajiosioKalifiHii cucTemi MeToq, azanTanii mapameTpiB CTpOOOCKOIIIYHOTO NTePETBOPEHHS, IO MiJIBUILIIIIO
MMOBIPHOCTI BUSIBJIEHHS MTiZITIOBEPXHEBUX 00'EKTIB 3 OJIM3bKUMU 10 CEpPeIoBUIIA eJIeKTPODiBMIHUMU MapaMeTPamH,
a TaKOX JJO3BOJIMJIO 32 P€3yJIbTaTaMy 30HIYBAaHHS BiIHOBUTHU IIPOCTOPOBUI PO3IOILI Ai€JIEKTPUYHOI TPOHUKHOCTI
Ta MPOBIJHOCTI CEPeNOBUIIA i BU3HAYMTU TOBLIUHY MIAPiB JOPO>KHBOTO OASTY 3 BUCOKOIO TOUHICTIO. [IpakTryHe
3HAYEHHS: PO3PO0JIEHI METONIM aIalITOBAHOTO CTPOOOCKOIIYHOrO [1€PETBOPEHHS PO3MINPIOIOTh AUHAMIYHUIM
Iiana3oH CTPOOOCKOIIYHUX IPUMMaYiB i, TUM CaMUM, CIIPUSIOTH IiIBUILIEHHIO TOYHOCTI pe3yspTaTiB HIIC
iMITyJIbCHUX pajiioyIoKaliiHUX BUMiptoBanb. Chepa BUKOPUCTAHHS: AJ1s1 KOHCTpyloBaHHs HIIC imnynbcHUX
PazliosIoKaTOPiB Pi3HOTO NPU3HAYEHHS, 17151 JOCiJHUKIB i pO3pOOHMKIB paziioIoKaLiiHOI anapaTypu 1bOro Kiacy.
2. Object of the study: a stroboscopic conversion of electrical pulses of nano- and subnanosecond duration.
Objective: to identify the physical laws of the process of stroboscopic conversion of electric pulses of nano- and
subnanosecond duration ranges and use this knowledge to reduce the total noise level at the input of the receiving
system expand the dynamic range of UWB impulse radar systems. Methods: both mathematical simulations with
calculations of pulse signal conversion processes and experimental methods of verifying theoretically obtained
regularities are used in work. Theoretical and practical results, scientific novelty: the influence of sample width,
analog accumulation, synchronization instability (jitter) on the transient response (operating frequency band),
noise characteristics, the transmission coefficient of a stroboscopic converter with an incomplete charge of the
storage capacitance is studied; it is founded that a controlled change in the sampling width and, thus, control of
the working bandwidth of the stroboscopic ground penetrating radar (GPR) receiver allows changing the dynamic
range of the radar receiver, increasing its sensitivity and optimizing the set of parameters of the entire GPR related
to its resolution; for the first time, the method of stroboscopic conversion with variable sample width has been
proposed that allowed expanding the dynamic range of the stroboscopic receiver; the method of analog
accumulation for stroboscopic receivers was further developed; the method of determining the instability of
synchronization by amplitude errors, based on the analysis of errors of the converted signal, is improved; the
method for adapting stroboscopic conversion parameters in a GPR system is proposed and tested that increased
the detecting probability of subsurface objects with electrophysical parameters close to the environment and
allowed restoring the spatial distribution of permittivity and conductivity of the medium by probing and, also,
allowed determining the thickness of pavement layers with high accuracy. Practical significance: the developed
methods of adaptable stroboscopic conversion expand the dynamic range of stroboscopic receivers and, thus,
increase the accuracy of UWB impulse radar measurements. Scope of application: designing UWB impulse radar
for various purposes for researchers and developers of this class radar equipment.

Jep>kaBHHH peecTpaniliHuil Homep JiP:
IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKHU:
CrpareriyHuii npiopUTEeTHHH HaNIPSIM iIHHOBaLLiMHOI Ais1JIbHOCTI:

ITizcyMKH JOCTiI>KEeHHS:



Iy6sikaii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasibHO-€KOHOMIYHA CIPSIMOBAHIiCTh:

OxopoHHi gJokymeHTH Ha OIIIB:

BnpoBazkeHHS pe3yJIbTaTiB AHCEpPTaIii:

3B's130K 3 HAYKOBUMH T€MaMH:

VI. BizomocCTi Npo HayKOBOr0 KepiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. [Toyanin 'ennagin [leTpoBuy

2. Pochanin Gennadiy P.

KBasigikamis: 01.04.03

Inentudikarop ORCHID ID: He zactocosyerbcs
JonaTkoBa iHdopmanist:

TloBHe HaliMEeHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByTacHOCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

VII. BimomocTi npo odimiiHuX OTIOHEHTIB Ta pelleH3€HTiB
O@inifiHi OIOHEHTH
Bsacue IlpizBuuie Im's I1o-6aThKOBI:

1. Topobe1p Mukosia MuxkonaitoBuy

2. Horobets Mykola M.

KBasigikamis: 01.04.03

InenTudikarop ORCHID ID: He sactocoyerbes
JoparkoBa iHdpopmamnis:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €1PIIOY:

Micue3HaxoaKeHHS:



dopma By1acHoCTI:
Cdepa ynpasiiHHS:
InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBY€ETHCS

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. BaneBcwkuii 'ennagivn CraHiciaBoBUY

2. Zalevsky Gennady S.

KBasidikanis: 05.12.17

InenTudikarop ORCHID ID: He sactocoByerbcs

JoparkoBa iHdpopmamnist:

IloBHE HaHMEHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3HaxoAKeHHSI:

dopma ByracHoCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

CeKTOop HayKH: He 3aCTOCOBYETHCS

PeuenseHTu

VIII. 3aKkJII04Hi BiZoMOCTi
BiiacHe IIpi3Buine Im'sa I1o-6aTbKOBI

TOJIOBH pagu

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBi

rOJIOBYIOYOTO Ha 3acCifiaHHi

BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peECTpallil0o HAyKOBOIi

OisIIBHOCTI

IMynsra Cepriin MukosanoBuy

Iynsra Ceprit MukosanoBuy

FOpuenko T.A.



