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Pedepar:

1. O6’eKT mOCTiIKEHHS: CTPOOOCKOIIIYHE NIEPETBOPEHHS €JIEKTPUYHUX iMITyJIbCiB HAHO- Ta CyOHAHOCEKYH/IHOI
TPUBAJIOCTi. MeTa: BUsBI€HHS (Pi3UUHMX 3aKOHOMiIPHOCTEH MIPOLLeCY CTPOOOCKOIIYHOTO IePETBOPEHHS
€JIEKTPUYHUX IMITyJIbCIiB HAHO- Ta CyOHaHOCEKYHJHOTO [1ialla30HiB TPUBAJIOCTi I BUKOPUCTAHHS LIUX
3aKOHOMIpHOCTEH 117151 3HWDKEHHS 3arajIbHOTO PiBHS LIyMiB, IPUBELIEHUX 10 BXOAY [IpUMMabHOI CUCTEMY, i
po3mupeHHs nuHamiyHoro gianazony HIIC iMnysbeCHUX pafiosoKalinHuX cucTeM. MeTonu: MaTeMaTUYHE
MOJIEJIIOBAHHS i PO3PaxXyHKHU MIPOLECIB IEPETBOPEHHS IMITyJIbCHUX CUTHAJIIB Ta EKCIIEPMMEHTAJIbHI METOIU
Bepudikalii TeOpeTUYHO OTPUMAHUX 3aKOHOMipHOCTe!. TeopeTryHi i NpakTUYHi pe3ysbTaTi, HAyKOBa HOBU3HA!
IOCJiIKEHO BIJIUB TPYBAJIOCTi BUGIPKM, aHAJIOTOBOI'O HAKONIMYEHHS], HECTAOIbHOCTI CUHXPOHI3allii (IpkuTepa) Ha
nepexifiHy XapaKTePUCTUKY (CMyTy pOOOUYMX YACTOT), LIYMOBi XapaKTEPUCTUKY, KoeillieHT nepenadi

CTPOOOCKOIIIYHOr O IIEPETBOPIOBAYA 3 HEIIOBHUM 3aPsIlOM HaKOIIMYyBaJIbHOI EMHOCTI; BUSIBJIEHO, 1110 KEPOBaHa



3MiHa TPUBAJIOCTi BUOIPKU i, SIK HACIiJOK, YIPABJIiHHS LUPHUHOIO POOOYOi CMYTY YaCTOT CTPOOOCKOIIYHOTO
IpuiiMayva Bile0iMITyJIbCHOTO PafiiosIoKaTopa, AO3BOJISIE 3MIHIOBATY AMHAMIYHMMN [ialla30H NpUiiMayva, MiJBULTYI0YN
J10T0 YYTIMBICTD i ONTUMI3YI0UM KOMILJIEKC [IapaMeTpiB yCbOro PafiiosIoKaTopa, MOB'I3aHUX i3 HOTO pO3iIbHOIO
3[IaTHICTIO; BIIEPILE 3alIPONIOHOBAHO METOJ] CTPOOOCKOIIYHOTO IEPETBOPEHHS 3i 3MiHIOBAHOIO TPUBAJIICTIO BUOIPKY,
IO [103BOJINJIO PO3LIMPUTH IUHAMIYHUN Aiana3oH CTPOOOCKOIIIYHOrO MpUMaya; OTPUMAaB NOaJIbIINHI PO3BUTOK
METO/]] aHaJIOrOBOTO HAKONIMYEHHS [1J1 IPUIMadiB CTPOGOCKOITIIYHOTO TUITY; YI,OCKOHAJIEHO METOJ, BU3HAYEHHS
HecTabibHOCTI CUHXPOHi3allii 3a aMIUITyITHUMU IOMUJIKaMU J1J11 CTPOOOCKOIIYHUX I1IEPETBOPIOBAUIB, 1110
IIPALIOIOTh B PEXKMMI 3 HETIOBHUM 3apsJJOM HaKOIIMYyBaJIbHOI EMHOCTI; 3alIpPOIIOHOBAHO Ta allpOOOBAHO B
reopafiiosIoKaIiNHIN CUCTEMi METO]I afjanTallii TapaMeTpiB CTPOOOCKOMIIYHOTO MEPETBOPEHHS, IO MiTBUILIUIIO
MMOBIPHOCTI BUSIBJIEHHS MiZITIOBEPXHEBUX 00'EKTIB 3 OJIM3bKUMU 0 CEpeloBULIA eleKTPODisMIHMMU TapaMeTpamU,
a TaKOX J03BOJIMJIO 32 Pe3yJIbTaTaMy 30HIYBAaHHS BiIHOBUTHU IIPOCTOPOBUI PO3MOILI Ai€JIEKTPUYHOI TPOHUKHOCTI
Ta [IPOBIGHOCTI CepefOBUILA | BU3HAYMTH TOBILIMHY LIAPIB JOPOKHLOIO OLATY 3 BUCOKOIO TOYHICTIO. [IpakTyHe
3HAYEHHS: PO3PO0JIEHI METOIM a[JalITOBAHOTO CTPOOOCKOIIYHOrO [1€PETBOPEHHS PO3MINPIOIOTh AUHAMIYHUIMA
Iiania3oH CTPOOOCKOIIYHUX IPUMMaYiB i, TUM CaMUM, CIIPUSIOTH IIiIBULLIEHHIO TOYHOCTI pe3ysbTaTis HILC
iMITyJIbCHUX paJioJIOKaliHUX BUMiploBaHb. Chepa BUKOPUCTAHHS: AJ1s1 KOHCTpyloBaHHs HIIC imnynbcHUX
paziosiokaTopiB pi3HOro MpU3HaYeHHs, AJIsI JOCiIHUKIB i pO3pOOHMKIB paliosIoKaliiHOI anapaTypu LbOro KJacy.
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.
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