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1. MeTonu Ta 3acobu OmnpalloBaHHS CUTHAJIB IIPU JOCAiIKEHH] CIIEKTPaJIbHOTO iIMIIEJAHCY €JIEMEHTIB

IIPOMUCJIOBUX CUCTEM

2. Signal Processing Methods and Means in Spectral Impedance Investigation of Industrial Systems Elements

Pedepar:

1. B po60Ti po3p06J1€eHO HOBi Ta pO3BMHEHI BXE BifJOMi TEOPETUYHi Ta METOL0JIOTIYHI IPUHIUIIN B ranay3i HudpoBoi
06pOOKU CUTHAJIIB B KOMII'IOTEPU30BAHMX CUCTEMAX HEPYIHIBHOTO KOHTPOJIIO, B TOMY YMCJIi KOMIIOHEHTHU
CIIEKTPaJILHOTO aHaji3y MacHBiB JaHUX, KOMIIOHEHTU reHepallii CUTHaJIiB 30y I)KeHHsI Ta ix 06pooKa B
iHopmaliiiHO-BUMIipIOBaJIbHI KaHaJaX, HEOOXiHI 4J1s IOMINPEHHS y3arajbHIOIUOT0 MiTX04y 10 CTBOPEHHSI HOBUX
3ac006iB HEPYIHIBHOTO KOHTPOJIIO IDOMUCJIOBUX 00'e€KTiB. ByJ10 BUKOPMCTAHO NIPEACTABIEHHS CUTHAIY BiITYKY 3
disuyHOro 06'€KTa Y BUTJISALI perpeciiiHoi Mojiei 1J1s1 pO3pOOKYU METO/ly BU3HAUYEeHHS IIapaMeTpiB CIIeKTPaJIbHO]
CKJIa[IOBOI B 3alIyMJIEHOMY CUTHAJI, IJIIXOM PEKYPCUBHOTO aHAJIi3y B3a€MOJIii CTOPOHHIX CIIEKTPAIbHUX
KOMIIOHEHTIB 3 CUHXPOHHOIO I1apOI0 FapMOHIMHUX CUTHAJIB 30yKeHHs. Onuc curHany y ¢opmi perpeciiiHoi
MogeJti, 1o6yJoBaHOi 3 BUKOPHUCTAHHSIM 3HaY€Hb BUOIPKOBOTO CUTHAJy, OTPMMAHOTO IIif] 4acC BiJIbHUX KOJIMBAHb

di3nyHMNX 00'€KTiB, BUKOPHUCTOBYBABCSI [1JIs BiITBOPEHHS YaCOBUX Bapiallili aMIUITyl1 OKPEMHUX CIIEKTPaIbHUX



KOMIIOHEHTIB Ta 30ibiIeHHs iHPOPMaTUBHOCTI NOJJAHHS CUTHaJy, HEOOXiAHOTO /AJ151 OCiI)KEeHHSI MEXaHIYHUX
BJIACTMBOCTeE 00'ekTiB. Ha mizcTaBi IPOOHOBaHUX METOIUYHUX MiIXOiB peasli3yloThCsl TEXHIYHI pillleHHS ¥
BUTJISITIi CTelliaIbHUX MTPOLeCOPiB, SIKi JO3BOJISIIOTh CTBOPIOBATU Clieliasi3oBaHi iHGopMaliliHO-BUMipIOBaIbHi
CHACTEMU HEPYMHIBHOTO KOHTPOJIIO 3 6ib1IoI0 iHpopMaTrBHicTIO. ClieliaibHi IpoLecopy IPU3HaYeHi AJ1s1 06pOOKU
CUTHAJIB 1151 BiTBOPEHHS1 GOPMU CUTHAJLY, IO CIIOTBOPIOETHCS IIYMOM, Ta ii CHHXPOHHOI JeMOAyJIA1lii, TOyKy
Masnux (aszoBUX KyTiB 3allyMJIEeHUX CUTHAJiB, HIMPPOBOTO CUHTE3Y CUTHAJY rapMOHIUHOI popmu Ta ii mopanbuoro
MIepETBOPEHHS 3 METOIO MOJIIMIIEHHS CIIEKTPAaIbHOI YUCTOTHU Ta AJ1s1 06p0oOKa NePioAMYHUX CUTHAJIIB, OTPUMAHUX
Bif] IEPETBOPEHHS TEMJIOBOTO M0J1S1 B €JIEKTPUYHUI cUrHaJ. Takum YMHOM, OyJia CTBOPEHA METOMIOJIOTIYHA Ta
araparHa OCHOBA [1JIsl BUKOPHCTaHHS CIIEKTPaJIbHOI OLIiHKYM BIaCTUBOCTEN IPOMUCIIOBUX 00'€KTIB y 3aBIAHHSIX

HEPYIHIBHOTO KOHTPOJIIO.

2. The thesis launched new and developed already known theoretical and methodological principles in the field of
digital signal processing in computerized systems of non-destructive testing, including components of spectral
analysis of sampled data arrays, components of noise-proof excitation signal generation and their processing in
the information-measuring channels necessary for propagation a generalization approach to the creation of new
means of non-destructive control of industrial objects. Presentation of response signal from physical object in
form of a regression model was used for designing the method of determining parameters of spectral component
in the noisy signal by recursive analysis of interaction of extraneous spectral components with a synchronous pair
of harmonic excitation signals. Signal description in form of regression model constructed using the values of the
sampled signal obtained during free vibrations of physical objects was used to reproduce the time variations of the
amplitude of the individual spectral components and to increase the informativeness of signal representation
which is necessary for the investigation of mechanical properties of objects. Based on the proposed methodical
approaches technical solutions are realized in the form of special processors that make it possible to create
specialized information-measuring systems of non-destructive control with greater informativity. The special
processors are designed for signal processing for reproducing the shape of noise-distorted signal and its
synchronous demodulation, the search for small phase angles of noisy signals, digital synthesis of the harmonic
waveform and its subsequent transformation in order to improve spectral purity and for processing of periodic
signals obtained from thermal field transformation into an electrical signal. Thus, a methodological and hardware
basis for the use of spectral evaluation of the properties of industrial objects in the tasks of non-destructive
control was created.

Jep>kaBHHHM peecTpauiiiHuii Homep [IiP:

IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui# NpioOpHTETHHUI HAIIPSIM iHHOBaLiHHOI AiSJILHOCTI:
ITizcyMKH JOCTiI>KEeHHS:

Iy6stikamii:

HaykoBa (HayKOBO-TE€XHiYHa) MPOAYKILis:
ConiasIbHO-€KOHOMIYHA CIIPSIMOBAHICTh:

OxopoHHi goKymeHTH Ha OIIIB:

BrnpoBaakeHHS pe3yJIbTaTiB AHCepTalii:

3B's130K 3 HAYKOBUMH T€MaMH:

VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA /KEPiBHHUKIB (KOHCYJIbTAHTA)



Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. yneunr Poman borpmanosuy

2. Dunets Roman Bohdanovych

KBasigikanis: 1. 1. 1., 01.05.02
Imentudikarop ORCID ID: He zacrocoyerbcs
JoparkoBa iHdopmamist:

IloBHe HaliMeHYBaHHSI IOPUAHUYHOI OCOOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByTacHOCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

BiacHe IIpi3Buie Im'sa ITo-6aTbKOBI:
1. ynenpr Poman borpanosuu

2. Dunets Roman Bohdanovych

KBasigikanis: n. 1. u., 01.05.02
InenTudikarop ORCID ID: He 3acrocosyetses
JopaTrkoBa inHpopmanist:

TloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg, 3a €IPITIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiriHHS:

ImentTudikarop ROR: He zacrocoyerbcs

VII. BizomocTi npo odiniiHHX ONIOHEHTIB Ta PELeH3€HTIiB
OdiuiiiHi OTIOHEHTH
Baacwue IlpizBumie Im's I1o-6aTbKOBI:

1. T[lactyx Oner AHaTomninoBUY

2. Pastuh Oleg Anatolijovich

KBasigikanis: 1. 1. 1., 05.13.05
Imentudikarop ORCID ID: He zacrocoyerbcs
JonaTkoBa iHdopmaris:

IloBHe HaHMEHYBaHHS IOPHIHYHOI 0COOH:



Kopg 3a €IPIIOY:
Micue3HaxoaKeHHS:
dopma BaacHOCTI:
Cdepa ynpasiiHHS:

Imentudikarop ROR: He zacrocoyerbcs

BiacHe IlIpizBuie Im'sa I1o-0aTbKOBI:
1. Onanacenko Bonogumup MukosainioBuy

2. Opanasenko Volodymyr Mykolayovych

KBasigikamis: n. 1. n., 05.13.05
InenTudikarop ORCID ID: He 3acrocosyerbes
JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €1PIIOY:

Micue3Haxoa KeHHSI:

dopma Bi1acHoCTI:

Cdepa ynpasiiHHS:

Inentudikarop ROR: He zacrocosyerscs

Baacwue IlpizBumie Im'a Ilo-6aTbKOBI:

1. Binuncekuit Mocun Mocunosuy

2. Bilinskij Josip Josipovich

KBasigikamis: 1. 1. 1., 05.13.05
InenTudgikarop ORCID ID: He 3acrocosyerncs
JoparkoBa iHdpopmamuist:

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

Micue3Haxoa KeHHS:

dopma ByracHoOCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

BsacHe IIpizBuie Im'sa I1o-6aTbKOBI:
1. JukiB Bacunb BacuiboBuy

2. Yatskiv Vasil Vasiljovich



KBasigikamis: 1. 1. 1., 05.13.05
InenTudikarop ORCID ID: He 3acrocosyerses
JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €1PIIOY:

Micue3Haxoa KeHHSI:

dopma By1acHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

PeuenseHTu

VIII. 3aKkJII04Hi BiZoMOCTi
BiiacHe IIpi3Buine Im'sa ITo-6aTbKOBI
TOJIOBH paju

BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBI
rOJIOBYIOYOTO Ha 3acigaHHi
BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JJOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 3a peecTpallilo HayKOBOi

OisIIBHOCTI

CragHuk borman [BaHOBUY

CrapHuk borgan [BaHOBUY

FOpuenko T.A.



