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3a pe3ysbTaTaMu BUKOHAHHS HAYKOBO-JIOCIIITHOI pOOOTH BU3HAYEHO YMOBH JIJIsl OTPUMAHHS
AKICHUX 3’€JHaHb B IMPOLIECI KOHTAKTHOT'O 3BAPIOBaHHS 010J0TTYHUX TKAHUH €JIEKTPHYHUMH
immynbcamu. [IpoananizoBaHo 3aJIeKHOCTI TOKA3HUKIB SIKOCT1 3BapPHUX 3’ €IHAHB BiJ|
BUKOPHUCTOBYBAHOI ()OPMH 3BapIOBATBHUX IMITYJIBCIB, sIKa XapaKTEPHU3YETHCS 3aKOHOM 3MiHU
cTpyMy (abo MOTYKHOCTI), aMILTITYAO0 1 TpuBaiicTio. CHopMyap0BaHO MPUHIIUTH
Y3rOPKEHHS €JICKTPUYHUX MTapaMeTPiB 3BAPIOBATBHUX IMITYJIBCIB 3 €NEKTPOPI3NIHUMU Ta
€JIEKTPOXIMIYHUMHU MPOIIECAMU B HABaHTAXKEHHI, 1[0 BCTAHOBIIIOIOTh 3aKOHOMIPHOCTI MiXK
3MiHOIO ITapaMeTpPiB BUKOPHCTOBYBAHUX IMITYJIbCIB 1 KIITHHHUMH MPOLIECAMU B 010JIOTIYHIX
TKaHuHax. Po3pobieHo pekoMeHaallii moa0 BUOopy peskuMiB poOOTH MPHIIAIiB
KOHTAKTHOTO 3BapIOBAHHS M’ SKHX O10JIOTIYHUX TKAaHWH B 3aJIS)KHOCTI BiJ KOHKPETHUX YMOB
3BapIOBaHHs Ta MEAMKO-TEXHIYHI BUMOTH JI0 TAaKOTo o0agHaHHs. BcTanoBineHo
3aKOHOMIPHOCTI PO3IOUTY CTPYMY B MEIMYHHX THCTPYMEHTAX JJIs peasizailii 3BaproBaHHs
010JI0T1YHUX TKAHUH Ta PO3pOOJIEHO iX HOBI KOHCTPYKIIii. 3apornoHOBaHO HOBI Ta
BJJOCKOHAJICHI METOIY Ta aJITOPUTMHU KEPYBaHHS ISl IPUJIAJIiB KOHTAKTHOTO 3BAPIOBAHHS
M’SIKUX O10JIOT1YHUX TKaHHH, K1 3a0€3Meuy0Th BUCOKY TOUHICTh (POpMYyBaHHS
3BapIOBAJIbHUX IMITYJIbCIB 1 0a3yI0ThCS Ha BUKOPUCTAaHHI KUJIBKOX KaHAJIIB PETYJIIOBaHHS 3a
HalO1IbII ICTOTHUMHU NTapaMeTpaMu, sIK, HaIIPUKJIIaJ, 3MiHa €JIEKTPUYHOTO ONOPY 1 reoMeTpii
3BaploBaHMUX O10JOTIYHUX TKAHUH, TOTYXHICTh 3BapPIOBATIBLHOIO CTPYMY B KOHTAKTI Ta 1HIII.
3anponoHoBaHO ePEeKTHBHI Ta THYYKI MOJYJIbHI CXeMH1 TONOJIOTT s OOy I0BU OCHOBHHX
BY3JIiB 3BapIOBAIBHUX MPUJIAIIB Ta IX MaTeMaTUUHI MOJENI. J{0CIIiIPKEHO eeKTpOMarHiTHi
IIPOIIECH Ta BU3HAYEHO YMOBH CTIMKOCTI IEPETBOPIOBAUiB, a TAKOXK palliOHAIbHI TapaMeTpu
1 ii 3a0e3neueHHs. B pe3ynbrari BUKOHAHHS HAyKOBO-IOCHIIHOT pOoOOTH 3aXHUIIeH] JIBi
nucepTarlii Ha 3100yTTs ctynedss PhD Ta miarotosiieHa 10 3aXUCTy OJHA TOKTOPChKA
aucepTalis. PesyiabTatu HayKOBO-10CHIAHOT poOOTH BUKOPUCTOBYIOTHCS B HABUAIBHOMY
npoueci kadeapu eIeKTpPOHHUX MPUCTPOIB Ta CUCTEM 1 Kadeapu O10MeIUUHOT 1HXKEHepIi.

According to the results of research work, the conditions for obtaining high-quality
compounds in the process of contact welding of biological tissues with electrical pulses are
determined. The dependences of the quality indicators of welded joints on the used form of
welding pulses, which is characterized by the law of change of current (or power), amplitude
and duration, are analyzed. The principles of coordination of electric parameters of welding
pulses with electrophysical and electrochemical processes in loading are formulated,
establishing regularities between change of parameters of the used pulses and cellular
processes in biological fabrics. Recommendations for the choice of modes of contact welding
of soft biological tissues depending on the specific welding conditions and medical and
technical requirements for such equipment have been developed. Regularities of current
distribution in medical instruments for welding of biological tissues are established and their
new constructions are developed. New and improved control methods and algorithms for
contact welding of soft biological tissues are proposed, which provide high accuracy of
welding pulse formation and are based on the use of several control channels for the most
important parameters, such as changing electrical resistance and geometry of welded
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biological tissues, power of welding current in contact and others. Efficient and flexible
modular circuit topologies for construction of basic units of welding devices and their
mathematical models are offered. Electromagnetic processes are studied and conditions of
stability of converters, and also rational parameters for its maintenance are defined. As a
result of research work, two dissertations for the degree of PhD were defended and one
doctoral dissertation was prepared for defense. The results of research work are used in the
educational process of the Department of Electronic Devices and Systems and the
Department of Biomedical Engineering.
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