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Pedepar:

1. Incepranis Ha 3000YTTSI HAYKOBOTO CTyNEHs AOKTOpa pinocodii B ranysi 3HaHb 16 «XiMiuHa imkeHepis Ta
6ioimkeHepisi» 3a crieniasnpHicTIO 163 «Biomenuyna iHxXeHepis. — BIHHMIpKUI HALliOHATBHUIN TEeXHIUHNI
yHiBepcuteT, MOH Vkpainu, Binuuis, 2025. 3aranbHuil o6csr nucepTalii ckiagae 262 CTOpiHKY, i3 HUX OCHOBHOTO
TEKCTy — 172 cTOpiHOK, 118 pucyHKiB Ta 13 Tabsulp, IOCUJIAHHS Ha JITepaTypHi Akepesa Bkiovyae 239 HalilMeHyBaHb
Ta 3arimae 30 cTopiHKax, a TakoXK 8 nopartkis Ha 43 cropinkax. bIOJIOTTYHI TKAHVHUN, JIASEPHA
T[TOJIIPUMETPIA, MIKPOLIMPKYJIALIS BIOTKAHVMH, CUCTEMA, KOTEPEHTHE BUTTPOMIHIOBAHHS,
PO3CIFOBAHHS CBITJIA, CIIEKJI-TIOJIE, JETIOJISIPU3BALIIS, CTATUCTUYHWN, KOPEJISLIMHNUA 1
OPAKTAJIBHUM AHAJI3 TTOJIIPU3ALIMHNX 30BPAKEHD, IHTEJTEKTYAIIBALIIA, TIIATPYMKA ITPUVHATTSI
PIIIEHB. MeTa i 3apa4i poboTu. MeTo1o poboTH € MigBUIeHHS TOYHOCTI, iHPOPMATUBHOCTI OL[iHIOBAaHHS TKAHUHHOI

MIKpOLMPKYJISALI IJISIXOM BIOCKOHaJIEHHSI GOTOMETPUYHUX METO/IiB B3a€EMO/Ii ONITUYHOTO BUIIPOMiHIOBAaHHS 3



HEOJIHOPiIHMMU CepeOBULIAMU Ta PO3POOJIEHHS HEIHBa3UBHUX ONTUKO-€JIEKTPOHHUX MTPUJIAJIiB €KCIIPeC-
IiarHOCTYBaHHS IIOKA3HUKIB NepudepiliHoro KpoBooobiry, 30Kpema, Ipu MoJiTpaBMax pi3HOrO CTYIIEHIO BasKKOCTI.
O6’eKT IOCIIIPKEHHS — IPOLEC AOCHIIKEHHS (POTOMETPUYHUX METOZIB Ta NOCJIiIPKEHHS ONITUYHUX XapaKTePUCTUK
6i000’€KTiB LIJIIXOM aHaJi3y TKAHMHHOI MIKpOLIMPKYJISLi 33 JOIIOMOI0OI0 HEiHBAa3UBHUX ONTUKO-€JIEKTPOHHUX
npuiagis [Ipengmer pocuimkeHHs — GOTOMETPUYHI METOIM, ONITUYHI XapaKTEePUCTUKU 6i000’€KTY, HeiHBa3UBHi
ONTMKO-€JIEKTPOHHI NPUIAIU 171 TOCIiIKEHHS CTaHy CYAMH TKAaHUHHOI MiKpOLMPKYJIALii, 30KpemMa, pu
IIOJliTPaBMax Pi3HOTO CTYIEHIO BXXKOCTL. MeTonu JocigKeHHs 6a3yl0TbCsS Ha OCHOBHUX II0JIOXKEHHSIX CUCTEMHOIO
aHaizy i Teopii 6ioMmeguHMX 32C06iB, MATEMATUYHOTO MOJIETIOBAHHS [J1s1 aHAi3y i 06p06IeHHs 6ioMeTnIHO]
iHpopmaiiii, MaTEMaTUIHOI CTATUCTUKY i KOMII'TOTEPHOi 06p06KH HiomenmaHoi iHpopmalltii, Teopii anropuUTMIB i
OIITMKO-€JIEKTPOHHMX JIAHUIOTIB [1JI4 aHasi3y cxeM. PedyspTaTy gucepTauilHuX JOCiIKeHb: 3allpOIIOHOBAHO
TPUBUMIPHY MOZEJIb IOBEPXHI 17151 iHPOPMATUBHOIO NIPEACTABIEHHS (POTOIIETU3MOrPadiYHOrO CUTHAIY, B SIKill
3[1i/ICHIOETBCS OLIHIOBAaHHS IMHAMIYHMX KPUBUX SIK BUSHAUYE€HHSI OCHOBHUX I1OKA3HUKIB (POTOMJIETU3MOTPaM JJIs
33/lay aHasi3y CTaHy TKaHMHHOI MiKpOLMPKYJISL|i, 1110 J03BOJIUIIO OKPAIUTY iHPOPMATHBHICTh Bi3yasbHOTO
BUSBJIEHHS CTYIIEHIO TOPYIIE€Hb MIKPOLMPKYJIALIi CyAuH; po3pobiieHa iHpopMallilfiHa eKCIIepTHA MOAEIb I
BYpIlIE€HHS 337a4 MEIUYHO]I AiarHOCTUKU Ha 6a3i HEeYiTKOIi JIOTiKY NpuU Kiacudikalii CTyrneHs BaXKOCTi
IiabeTUYHOTO KeTOALUA03Y, 0 MifBUIINIIO TOYHICTh OLiHIOBAaHHS Ta iIHPOPMATUBHICTD 3 I10[1aJIbIIOI0 MOSKJIMBICTIO
BHMKOPHUCTOBYBATH ii IK iIHCTpyMeHTaIbHU 3aCi0 17151 IPOEKTYBaHHS 00'€KTHO-OPi€HTOBAHUX CUCTEM, HEOOXiTHUX
17151 IHTEJIEKTYaJIbHOI MiATPUMKY YXBaJIeHHS NialrHOCTUYHUX PillleHb B Pi3HUX 00JIACTSIX MEIVLAHY, BKIIIOYAI0YU
KJIHIYHY [IPAKTUKY i MiArTOTOBKY JiKapiB-IiarHOCTIB; OTPMMAJIO MOJAJIbIINI PO3BUTOK JBOBUMIPHA 3B'A3HICTHA
Mozenb 111 GOpMyBaHHS aGIOHIB POTOIIeTU3MOrpadiyHOro CUTHAIY, sSIKa BiJIPi3HSETHCS TUM, 1110 BPAaXOBYIOThCS
3B'SI3KM BHYTPIlIHbO3Pi30BUX Ta MDK3PI30BUX (PYHKIIIH, 110 1aJ10 MOKJIMBICTD ii BUKOPMCTaHHS 1151 TOYHOTO
OLiHIOBaHHSA CTaHy TKAaHMHHOI MiKPOLMPKYJIALIL IPY MOJIiTPaBMaXx Pi3HOTO CTYIEHIO BaXXKOCTI. [IpakT4Ha LiHHICTD
POOOTH IOJIATA€E B TOMY, 10 Pe3yJIbTaTU AOCIiIKEHb CYTTEBO PO3MIUPITh (PYHKLIOHATIbHI MOKJIMBOCTI CUCTEM i
TEXHOJIOTIH, 110 JO3BOJIUTD AOJATKOBO: JOCIIUTH CTATUCTUYHI METOY aHali3y i1 0OpoOKM iHPOPMATUBHUX O3HAK
IIPY OLIiHIOBaHHI TKAHUHHOI MiKPOLMPKYJIALii eprudpepruyHOro KpOBOTOKY, 110 MifBuILye iHPOPMATUBHICTb IPU
06po6ui GpoTonneTusMmorpapiuHuX CUTHAIB; yIOCKOHAIUTU apXiTeKTYPY ONTHUKO-€JIeKTPOHHOI CUCTEMU [IJIS1
aHasli3y CUCTEMHOI reMOAMHAMIKY 3 MiJBUILEHOI0 TOYHICTIO, BipOTiIHICTIO i PyHKLiOHATBHUMYU MOXKJINBOCTSIMU
CHCTEMMU NIPU €KCIIPeC-IiarHOCTyBaHHI TKAHUHHOI MIKPOLIMPKYJIALiil. Pe3ysbTaTy JOCiIKEHD LO3BOJIMIN CYTTEBO
PO3MUPUTU PYHKIIOHAJIbHI MOXJIMBOCTI CUCTEM i TEXHOJIOTIH, 110 NO3BOJIUTh AOAATKOBO: JOCIIANTH CTATUCTUYHI
METOJIY aHaJIi3y i 06poOKHU iIHPOPMATUBHUX O3HAK IIPY OLiHIli FeMOANHAMIUYHNX [TOKAa3HUKIB IepudepruiHoro
KPOBOTOKY, 30Kp€Ma BU3HAYEHHS [TOPYIIEHHS TKAHMHHOI MiKpOLMPKYJIALi IIPY MIOJITPaBMax y
BiliCbKOBOCITY>XOO0BLiB. Peasizallisi Ta BIpOBaJyKEHHS pe3yJbTaTiB pOOOTU. Pe3ysbTaTi AUCepTaLiliHOI poboTH
BIIPOBAJI’)KEHO B TAKUX 3aKJIajaX TA yCTAHOBax, a came: KHII «BiHHuIIbKa MiCbKa JIiIKapHS WIBUAKOI MEOUYHOI
nonomoru»; [TIT «@oTtonika [Tntoc», M. Hepkacy, BilicbkoBo-menuyHM KAiHIYHUH 1IeHTp LleHTpanbHOro periony,
6sarogifina opranisauis «bnarogiiinuil pong «Enepris BinpomkeHHs» (M. BiHHuM11s1) Pe3yibTaT BUKOPUCTAHO B
MEXKax CrenianbHOoCTi 163 «biomenuyna iHkeHepiss» Iif] 4ac BUKJIAIaHHS TaKUX OVCLUILIIH, K. «HaHoTexHos1oril B
6iosorii Ta MepunuHI», «biomenuyHi npunagy, anaparty i Komekcu. JliarHoctudHa TexHika», «CydacHi
iHopmariiiHi TexHoJIOoTii B ranysi XiMiuHoi iHKeHepii Ta 6ioimkeHepii». O61acTb 3aCTOCYBaHHS pe3yJIbTaTiB POOIT —
BMKOPHMCTAHHS y NPOQiIaKTUYHUX i JIIKYBaJIbHUX YCTAHOBAX, BilICbKOBUX IIITNTAISIX.

2. Dissertation for the degree of Doctor of Philosophy in the field of knowledge 16 “Chemical Engineering and
Bioengineering” in the specialty 163 “Biomedical Engineering. - Vinnytsia National Technical University, Ministry of
Education and Science of Ukraine, Vinnytsia, 2025. The total volume of the dissertation is 262 pages, of which the
main text is 172 pages, 118 figures and 13 tables, references to literary sources include 239 titles and occupy 30
pages, as well as 8 appendices on 43 pages. BIOLOGICAL TISSUES, LASER POLARIMETER, BIOTISSUES
MICROCIRCULATION, SYSTEM, COHERENT RADIATION, LIGHT SCATTERING, SPECTRAL FIELD,
DEPOLARIZATION, STATISTICAL, CORRELATIONAL AND FRACTAL ANALYSIS OF POLARIZATION IMAGES,
INTELLECTUALIZATION, DECISION-MAKING SUPPORT. Purpose and objectives of the work. The purpose of the

work is to increase the accuracy and informativeness of the assessment of tissue microcirculation by improving



photometric methods of interaction of optical radiation with heterogeneous media and developing non-invasive
opto-electronic devices for express diagnosis of peripheral blood circulation indicators, in particular, in
polytraumas of varying severity. The object of the research is the process of researching photometric methods and
studying the optical characteristics of bioobjects by analyzing tissue microcirculation using non-invasive opto-
electronic devices The object of the research is photometric methods, optical characteristics of a bioobject, non-
invasive opto-electronic devices for studying the state of tissue microcirculation vessels, in particular, in
polytraumas of varying severity. The research methods are based on the basic principles of systems analysis and
the theory of biomedical devices, mathematical modeling for the analysis and processing of biomedical
information, mathematical statistics and computer processing of biomedical information, the theory of algorithms
and opto-electronic circuits for analyzing circuits. Results of dissertation research: A three-dimensional surface
model was proposed for informative representation of the photoplethysmographic signal, in which dynamic curves
are evaluated as the determination of the main indicators of photoplethysmograms for tasks of analyzing the state
of tissue microcirculation, which allowed to improve the informativeness of visual detection of the degree of
vascular microcirculation disorders; an information expert model was developed for solving medical diagnostics
tasks based on fuzzy logic when classifying the severity of diabetic ketoacidosis, which increased the accuracy of
assessment and informativeness with the further possibility of using it as a tool for designing object-oriented
systems necessary for intellectual support of diagnostic decision-making in various areas of medicine, including
clinical practice and training of diagnosticians; A two-dimensional connectivity model for forming
photoplethysmographic signal templates has been further developed, which is distinguished by the fact that the
connections between intra-slice and inter-slice functions are taken into account, which made it possible to use it
for accurate assessment of the state of tissue microcirculation in polytraumas of varying severity. The practical
value of the work lies in the fact that the results of the research will significantly expand the functional capabilities
of systems and technologies, which will allow additionally: to investigate statistical methods of analysis and
processing of informative features in assessing tissue microcirculation of peripheral blood flow, which increases
the informativeness in processing photoplethysmographic signals; to improve the architecture of the opto-
electronic system for analyzing systemic hemodynamics with increased accuracy, reliability and functional
capabilities of the system in express diagnostics of tissue microcirculation. Implementation and implementation of
the results of the work. The results of the dissertation work were implemented in the following institutions and
organizations, namely: KNP "Vinnytsia City Emergency Hospital"; PE "Fotonika Plus", Cherkassy, Military Medical
Clinical Center of the Central Region, charitable organization "Charity Fund "Energy of Revival" (Vinnytsia) The
results were used within the scope of specialty 163 "Biomedical Engineering" during the teaching of such
disciplines as: "Nanotechnologies in Biology and Medicine", "Biomedical Devices, Apparatus and Complexes.
Diagnostic Techniques", "Modern Information Technologies in the Field of Chemical Engineering and
Bioengineering". The scope of application of the results of the work is use in preventive and medical institutions,
military hospitals.
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6iosioriyHOI0 TKAaHUHOMW —Jlazep i 30opoB's. : MoHorpadis / A. B. Kinencbkui, JI. £1. BacunbeBa-JliHenpka,
Byiinik Basnpnemap [Ta in.] ; 3ar. peq. A. B. KineHncbkoro ; Han,. TexH. yH-T "XapkiB. HoJliTexH. iH-T". — XapKiB :
Miceka gpykaphs, 2024. - C. 65-111: in. - (PiznyHa Ta 6iomeyHA €JIeKTPOHiKa).
https:/ /repository.kpi.kharkov.ua/items /d6581393-a4e7-456c-af18-f15060c14c25.

HaykoBa (HayKOBO-T€XHiYHa) IPOAYKILiS: 1puUCTpOi
CoriasibHO-€KOHOMIYHA CIIPSIMOBAHICTb: CTBOPEHHS [PUHLMIIOBO HOBOI PO/AYKIi (MaTepiais,
TEXHOJIOTI! TOIIO) A4J11 3a0€3MeYEHHS eKCIIOPTHOTO NOTEHIialy Ta 3aMillleHHIO iIMIIOPTY

OxopoHHi gokymeHTH Ha OIIIB:

Bunaxopau, KOpHCHiI MOJIeJIi, TPOMUCIIOBI 3pa3Ku
1. C.M. 3nenko, C.B. Tumuuk, B.C. [1aBnos "Cucrema ajist 4OCIIIKyBaHHS KUTTELISTIBHOCTI naniexnra”, I1ar. Ha
KopucHy mogesnb N2 131588, MIIK (2018.01) GO6F 19 /00 G06Q 50/22. - N2 u 2018 07222; 3asBi. 26.06.2018,
25.01.2019, Brosr N2 2. - 5 c. https:/ /ir.lib.vntu.edu.ua /bitstream /handle /123456789 /26057 /
131588.pdf?sequence=1&isAllowed=y 2. T.I. Ko3nosceka, [1.9. KomnicHuk, B.C. [TaBnos. "OntuyHun
HeiHBa3MBHUU NPUCTPIH /1711 BU3HAYEHHs PiBHS nepudepirtHoro KpoBoHanoBHeHHS ", [1aT. HA KOPHUCHY MOJIeJb
N¢ 134334, MIIK (2006.01) A61B 5/02. - N2 u 2018 12507; 3asB11. 17.12.2018, ony6J1. [1po Iep>KaBHY peecTpallilo:
10.05.2019, Bros. N2 9. - 5 c. https:/ /sis.nipo.gov.ua/uk /search /detail /1355163 /

BrnpoBazkeHHS pe3yJIbTaTiB AHCEPTalii: BiposamkeHo

3B'A30K 3 HAYKOBHMH TeMaMH: N2 0123U101295, N2 0124U001134, N¢ 0123U101295, N2 0124U004636

VI. BizoMocCTi Ipo HayKOBOr0 KePiBHUKa /KePiBHUKIB (KOHCYJIbTAaHTA)

Baacue IlpizBuuie Im's I1o-6aTbKOBI:

1. 3a6onorHa Harasig IBaniBHa



2. Nataliia I. Zabolotna

KBasigikanis: n. 1. 1., nou,., 05.11.17

Imentudikarop ORCID ID: 0009-0006-2209-8573

JoparkoBa iHdopmamist:

IloBHe HaﬁMeHyBaHHﬂ IOpPI,uH‘{HOi OCOOM: BiHHMIbKUIT HAI[IOHATbHUIA TeXHIYHUIA yHiBEpCHUTET
Kopg 3a €IPIIOY: 02070693

Micuesnaxo,szeﬂna: ByJI. XMeJIbHUIIpKE oce, 6yz. 95, Binnus, Binanupkuii p-., 21021, Yrkpaina
dopma BiracHOCTI: /lepxasHa

Cdepa ynpaBiriHHS: MiHicTepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

VII. BizomocTi npo odilliiHUX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OTIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. ®inarosa 'anHa €BredisHa

2. Anna Filatova

KBasigikamnis: 1. 1. n., npodecop, 05.11.17
I,quTI/I(l)iKaTop ORCID ID: 0000-0003-1982-2322
JoparkoBa iHdpopmamnist:

IloBHe HaliIMeHYBaHHS IOPUAHUYHOI 0COOHU: HauioHanbHMI TeXHIYHMIA YHIBEPCUTET "XapKiBChKUIA

MOJIITEXHIYHUN IHCTUTYT"

Kopg, 3a €IPIIOY: 02071180

Micue3HaxoaKeHHS: By Kupnuyosa, 6y1. 2, Xapkis, XapkiBcbkuii p-H., 61002, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. HikiTuyk TetsgHa MuKkosaiBHa

2. Tetiana Nikitchuk

KBasigikanis: . t. u., gom., 05.11.17

Inentudikarop ORCID ID: 0000-0003-1982-2322

JoparkoBa indpopmamnist:

IloBHe HaliMEeHYBaHHS IOPHUAHUYHOI 0COOM: [lepkasHuii yHiBepcuTeT "YKUTOMUPCHKA O TEXHIKA"

Kopg 3a €IPIIOY: 05407870



Micue3Haxoa>KeHHS: By UyaHisckka, 67, 103, JKuromup, JKuromupebkuii p-H., 10005, Ykpaina
dopma BracHOCTI: JlepxaBHa
Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu

InenTudikarop ROR:

PeuenseHTu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. BinuHchkuit Mocun Mocunosuy

2. Yosyp Bilynsky

KBasigikamis: n. 1. n., npodecop, 05.13.05

Imentudikarop ORCID ID: 0000-0002-9659-7221

JoparkoBa iHdpopmamnist:

IToBHE HafIMCHYBaHHH Iopn,zmqﬂoi OCOOM: BiHHUIbKUIT HAI[IOHATIbHUI TeXHIYHUI yHiBEpCUTET
Kopg 3a €IPIIOY: 02070693

Micuesnaxo;perHﬂ: ByJI. XMeJIbHUIIbKE 1I0ce, 6yz. 95, Binnuug, Binuuupkuil p-H., 21021, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAyKu YKpaiHu

InenTudikarop ROR:

Baacwue IlpizBumie Im'a Ilo-6aTbKOBI:
1. Koxxem'sako Auzpint BikropoBuy

2. Andrii Kozhemiako

KBasigikanis: . r. u., mom,, 05.13.13

InenTudikarop ORCID ID: 0000-0001-7323-7146

JoparkoBa iHdpopmamuist:

IloBHE HaliIMEHYBaHHS IOPUANYHOI 0COOHM: BiHHMIbKNMIT HALLIOHAJIBHWI TEXHIYHMI YHIBEPCUTET
Kopg 3a €IPIIOY: 02070693

Micue3HaxoaKeHHS: ByJI. XMeJIbHUIIpKeE 10ce, 6yz. 95, Binnung, Binauupkuil p-H., 21021, Ykpaina
dopma BracHOCTI: JlepxaBHa

Coepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZOMOCTi
Biacue IpizBume Im's Ilo-6aThKOBI OCAJIIYYK Onekcaunp Bomopumuposuy

TOJIOBH pajgu



BaacHe IlpizBumie Im's ITo-6aTbKOBI
TOJIOBYIOYOTO Ha 3acCiiaHHi
BignoBigasibHUMH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peEeCTpallilo HAayKOBOIi

OisSIIBHOCTI

Ocapguyk OsnekcaHup BosoguMupoBud

IBanuyK fpocinas BosogumupoBuy

VKpIHTEI

IOpuenko TeTsHa AHaTOJiiBHA



