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Pedepar:

1. Inceprauis Ha 3006yTTSI HAYKOBOTO CTyIEHSI JOKTOpa ¢inocodii 3a cnenianpHicTio 222 - Meguuuza (22 OxopoHa
3710pOB’sl). — ByKOBUHCBKUI fiepKaBHUN MeIMYHUI YHiBepcuTeT MiHicTepcTBa OXOPOHU 3[10pPOB’S YKpaiHHy,
YepHiBui, 2025. BcTaHOBIEHHS! 06'€My KPOBOBTPATH B IOMEPJIMX € OJHUM 3 KJIIOYOBUX ACIIEKTIB CYJOBO-MeINYHOI
€KCIIEPTU3Y, 1O Bifiirpae BUPILIaNbHY POJIb y BU3HAYEHH] IPUYMHU CMEPTi, MEXaHi3My YHIKOIKEHb Ta 0OCTaBUH
CMepTi. Apke MaCUBHA rOCTPa KPOBOBTPATA € OJHI€I0 3 HAUMOMMPEHIMUX TPUYUH CMEPTi IPU TPaBMAaTUYHUX
VIIKOJKEHHSIX, JOPOKHbO-TPAHCIIOPTHUX IIPUATO/IaX, KPUMIHAJILHUX [iSX, HEIIACHUX BUIAJIKAX, & TAKOXK YHACJIITOK

IeSIKKX MATOJIOTIYHUX CTaHiB. Ha cyyacHOMYy eTari B CyJOBO-MEeWUYHIl ITPaKTULLi BilCYyTHI CTaHZAPTHU30BaHi



BHCOKOTOYHI METOJIU KiJIbKiCHOI OLIiHKM O0CSTYy KpPOBOBTPATU MiCJIsl HACTaHHS CMEPTHI. bib1micTh MeTOA|B, 110
3aCTOCOBYIOTbCS B IIPAKTUYHIN [isJIbHOCTI, MalOTh II€BHi 0OMeKeHHS I10JJ0 TOYHOCTI OLIiHKY KiJIbKOCTi BTpa4eHo]
KPOBI, 1110 MO>K€ BILJIMBATH Ha 00'€KTUBHICTb CYJ0OBUX BUCHOBKIB. [TocTMOpTasnbpHi MOpQoJIOriyHi 3MiHU TKAaHUH
YCKJIQOHIOIOTb Bi3yaslbHE BU3HAYEHHS 00'eMy KPOBOBTPATH, 6i0XiMiuHi MapKepy MOXKYTb 3MiHIOBATHCSI BHACJIIOK
aroHasbHOTO CTAHy YM CYIYTHIX 3aXBOPIOBaHb, 4 METOAMKY, 110 6a3yI0ThCS Ha OLiHIIi MaCH IPOCOYEHUX KPOB'IO
MmarepiaJiB, He BinoOpakaloTh NPUXOBaHi BHYTPIlIHiI BTpaTy KpoBi. Takum 4YMHOM, 36epiraeTbcs norpeda B
00'eKTUBHOMY, 4yTJINBOMY i BiITBOPIOBAHOMY METOZ], 30aTHOMY HalaT/ HaJiliHi KiJIbKiCHI AaHi Ipo piBeHb
KpOBOBTpaTu. TOMy PO3po6Ka HOBUX, OiJIbII TOYHMX, METOJIMK BU3HAYEHHS TOCTPOi KDOBOBTPATU MA€ BEJINKE
3HAYEHHS SIK IJ1s1 CYAOBO-MeINYHOI HayKy, TakK i MpakTUKU. Y Lill nucepTauiliHiil poboTi npoBeneHe NOCTinKeHHs
MOXJIMBOCTI 3aCTOCYBaHHs 6araTorapaMeTpuyHoi fudepeHLiiHoi Miosiep-matpuyHoi Tomorpadii 3paskis
6i0JIOTiYHMX TKaHWH i KDOBI JIIOJIMHN B TOYHOMY BCTAHOBJIEHHI 06'€éMy KPOBOBTPATH. SIK 00'€KTU JOCIIiIPKEHHS
BUKOPUCTOBYBAJIMCS 3Pi3u FOJIOBHOTO MO3KY, IPSIMOTO M'$13a )KMBOTA, WIKipH, CeJ1e3iHKY, HUPKU Ta MOJIKpUCTaiYHi
IJTiBKY KPOBI JII0fieH, sIKi TOMepJiy BHACILOK MaCUBHOI rOCTPOi KpOBOBTPATU. KpuTepismu BUKIIIOUEHHS OyJIu:
J1abopaToOPHO MiATBEPAKEH]I Oyib-5IKi €K30T€HHI I €HJOTreHHI IHTOKCHUKALllil; HasBHICTb CUCTEMHUX 3aXBOPIOBAHb
OpraHiamy. Y pamkax auceprauiiiHoi po60Ty 6yau BUKOPUCTaHI HACTYIIHI METOOY AOCHTIIP)KEHHS: a3UMYTaJIbHO-
iHBapiaHTHa noJsgpu3aliiiHa MIKpOCKOIis (0fepskaHHs NoJIsIpU3alifHUX 300pakeHb); audepeHiline Miosep-
MaTpuyHe KapTorpadyBaHHs (OTpUMaHHs AudepeHLiiHUX MIosiep-MaTpUYHUX 300pakeHb i Mall JIiHiiHOTro

I BOIIPOMEHE3ATIOMJIEHHS, LUPKYJISIPHOTO IBOITPOMEHE3aJIOMJIEHHS, JIIHINHOTO IUXPOi3My Ta LUPKYJISIPHOTO
IVXPOi3My); CTATUCTUYHUI aHAJi3 pe3ysbTaTiB 6araronapamMmeTpuyHoro audepeHLiitHoro Miosiep-MaTpuiHOro
kaprorpadysaHHs. CTaTUCTUYHY 0OPOOKY JaHMX ITPOBOJMJIN 32 JOIIOMOTOI0 IIPUKJIAIHUX ITporpam MS® Excel®
2010™ i Statistica® 7.0. 3gilicHeHe NOCiI)KEeHHS [JO3BOJIMIIO PO3POOUTHU I OOI PYHTYBAaTH 3aCTOCOBAaHUM METO],
Mrionnep-maTpudHOi 1udy3Hoi Tomorpadii 415 aHaIi3y CTATUCTUYHUX IapaMeTpPiB ONTUYHUX XapaKTePUCTUK
6i0JI0TiYHUX TKAHUH i [0JIIKpUCTAaIiYHUX IIJIiBOK KPOBi y BU3HaYeHHi 06'eMy KpoBoBTpaTu. bysa npecrapieHa
aHasliTM4Ha Mogesib GOpPMYBaHHS TONorpadivyHMx Mall JiHiMHOTrO i LMPKYJISIPHOTO IBOIIPOMEHE3aJIOMIIEHHS,
JIiHITHOTO Ta UUPKYJISIPHOrO AUMXPOi3My 6i0JI0riYHMX 3Ppas3KiB, 1[0 Bifo6pakaloTh 3MiHM IIpU Pi3HUX 006'eMax
KpOBOBTpaTU. byB BU3Ha4YeHN [iarla30H YyTIMBOCTI 3alIPOIIOHOBAHOTO METOLY: [JIs JIIHIMHOTO
IBonpoMeHesanomyieHHs — AV = 0:1000 MM3; 111 LUPKYJISIPHOTO JBOIPOMeHe3anomyieHHs — AV = 0:1500 mm3; aJis
JiHiiHOrO IUXpoizmy — AV = 0:2000 MM3; 1J1s1 LUPKYJISIpHOTrO AUXpoi3my — AV = 0:2500 mM3. OTXe, OTpUMaHi
Pe3yJIbTaTH 3aCBiAUyIOTh CTATUCTUIHO JOCTOBIPHUI B3aEMO3B'I30K MiXK 06'€éMy KPOBOBTpATHU Ta 3MiHAMU
MOJTIKPUCTATIYHOI CKJIaZI0BO] riCTOIOrYHMX 3Pi3iB IPSIMOrO M's3a JXUBOTA, TOJIOBHOTO MO3KY, IIKipH, HUPKHY,
CE€JIE31HKY Ta IOJIIKPUCTAJIIYHUX IIJIiIBOK KPOBI, 1IJ0 ONKCAaHO B paMKax 3aCTOCYBAaHHS KOMILIEKCY METOJIiB

6araTornapaMmeTpuYHOro nudepeHuinHoro Mrosaep-mMaTpu4YHOro KaprorpagyBaHHsI.

2. Determining the volume of blood loss in the deceased person is one of the key aspects of forensic medical
examination, which plays a crucial role in determining the cause of death, the mechanism of injury and the
circumstances of death. After all, massive acute blood loss is one of the most common causes of death in traumatic
injuries, traffic accidents, criminal acts, accidents, as well as as a result of certain pathological conditions. At the
present stage, there are no standardized, highly accurate methods for quantitative assessment of blood loss after
death in forensic practice. Most methods used in practice have certain limitations in terms of the accuracy of
assessing the amount of blood loss, which may affect the objectivity of judicial conclusions. Postmortem
morphological changes in tissues complicate the visual determination of blood loss, biochemical markers may
change due to agonal state or concomitant diseases, and methods based on the assessment of the mass of blood-
soaked materials do not reflect hidden internal blood loss. Thus, there is a need for an objective, sensitive and
reproducible method capable of providing reliable quantitative data on the level of blood loss. Therefore, the
development of new, more accurate methods for determining acute blood loss is of great importance both for
forensic science and practice. This dissertation study investigated the possibility of using multiparametric
differential Muller-matrix tomography of biological tissue and human blood samples to accurately determine the
volume of blood loss. The study subjects were sections of the brain, rectus abdominis muscle, skin, spleen, kidney,
and polycrystalline blood films from people who died as a result of massive acute blood loss. The exclusion criteria



were: any laboratory-confirmed exogenous and endogenous intoxications; the presence of systemic diseases of
the body. The following research methods were used in the framework of the dissertation work: azimuthal-
invariant polarization microscopy (obtaining polarization images); differential Muller matrix mapping (obtaining
differential Muller matrix images and maps of linear birefringence, circular birefringence, linear dichroism and
circular dichroism); statistical analysis of the results of multiparametric differential Muller matrix mapping.
Statistical data processing was carried out using MS® Excel® 2010™ and Statistica® 7.0. The conducted research
allowed to develop and substantiate the applied method of Muller-matrix diffuse tomography for analyzing the
statistical parameters of the optical characteristics of biological tissues and polycrystalline blood films in
determining the volume of blood loss. An analytical model of the formation of topographic maps of linear and
circular birefringence, linear and circular dichroism of biological samples, reflecting changes at different volumes
of blood loss, was presented. The sensitivity range of the proposed method is determined: for linear birefringence
- AV = 0:1000 mm3; for circular birefringence: AV = 0:1500 mm3; for linear dichroism: AV = 0:2000 mm3; for
circular dichroism: AV = 0:2500 mm3. Thus, the obtained results demonstrate a statistically significant relationship
between the volume of blood loss and changes in the polycrystalline component of histological sections of the
rectus abdominis muscle, brain, skin, kidney, spleen and polycrystalline blood films, which is described within the
framework of the application of a complex of methods of multiparametric differential Muller matrix mapping.

Jep>kaBHH peecTpaniiinuii Homep JiP:

IIpiopuTeTHHI HaNIPsAM PO3BHTKY HayKH i TEeXHIKH: Hayku npo KUTTH, HOBi TEXHOJIOTIi NPO(iNaKTUKY

Ta JIiKyBaHHS HAUIOIMPEHIIINX 3aXBOPIOBAHb

CrpareriyHuil NpiOpUTETHUH HANIPSIM iHHOBALLiMHOI Ais1JIbHOCTI: BrpoBa/yKeHHs HOBUX TEXHOJIOTIH

Ta 00JIaIHAHHS 1J14 IKICHOTO MEIUYHOIO OOCIyrOBYBaHHs, JiKyBaHHS, (PapMalleBTUKA
ITizcyMKH BOCTiI>KeHHS: HoBe BUpIlIEHHS aKTyaJbHOTO HAYKOBOTO 3aBIAHHS

Iy6sikaii:

o Shilan KV, Bachynskyi VT, Modern possibilities of solving the problem of determining the degree of blood loss
in forensic medical practice, CygoBo-menuyHa ekcrieptusa. 2022;2:14-9.

o Baunncekuii BT, llunan KB. 3acrocyBanns nudepenuiitnoi Miosuiep-marpuyHoi Tomorpadii ricrosorivHux
3pi3iB CTPYKTypOBaHUX 6i0JIOTIYHUX TKAHUH JIIOAUHU J71s1 BU3HAUYEHHS CTyIeHs KpoBoBTpaTu. CyzoBo-
MmenundHa exkcrieprusa. 2023;1:33-41.

¢ Bachynskyi VT, Shilan KV. Multi-parameter Mueller-matrix tomography of histological samples of biological
tissues as an accurate and effective method for determining the degree of blood loss. CynoBo-menudsa
ekcrieprusa. 2023;2:22-32.

e Bauuncekuii BT, lllunan KB. BaraTokaHasbHa Miosiep-maTpuyHa Tomorpadis ik METO BUBHAYEHHS 00 €My
KPOBOBTPATU B Cy[l0BO-MeIu4Hiil npaktuli. CygoBo-mMeanyHa ekcrepTtusa. 2024;1:49-57.

« Shilan KV. Diagnostics of the degree of blood loss by the method of statistical analysis of maps of optical
activity of the polycrystalline component of biological tissues and fluids. CygoBo-menuiHa ekcnepTusa.
2024;2:75-84

e [lTunan KB. CynoBo-menuyHi Kpurepii qudepeHuialiii 06’eMy KpOBOBTpPaTH LIJISIXOM aHaJli3y Mall JliHiiHOro

IUXpoi3My 6i0JIOTYHUX TKAHUH i piguH moauHu. Bykos. meq. BicH. 2025;29(1):111-7.
HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis: meTonu, Teopii, rinoresu

ConiasibHO-€KOHOMIYHA CIIPSIMOBAHICTb: [OJINIEHHS SKOCTI XUTTS Ta 370POB's HACEJIEHHS,

e€(eKTUBHOCTI AiarHOCTUKY Ta JIiIKyBaHHS XBOPUX

OxopoHHi gokymeHTH Ha OIIIB:

BrnipoBagkeHHS pe3yJIbTaTiB AHCEPTalii: BiposamkeHo



3B'S130K 3 HAaYyKOBHMH TeMaMH: 0123U101978

VI. BizoMocTi mpo HayKOBOr0 K€PiBHUKa /KePiBHHUKIB (KOHCYJIbTAaHTA)

BaacHe IlpizBume Im's I1o-6aThKOBI:
1. bBaunHcbku BikTop TeomocoBuy

2. Viktor Bachynskyi

KBasigikamis: 1. men. 1., npodecop, 14.01.25

InenTudikarop ORCHID ID: 0000-0002-6955-7507

JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHS IOPHIHYHOI 0COOM: ByKOBMHCHKMII I€PKaBHUI MEANIHUI YHIBEPCUTET
Kopg 3a €IPIIOY: 02010971

Micue3HaxoaKeHHS: ioma TeatpasnbHa, 6yz. 2, YepHisuji, 58002, Ykpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiIiHHS: MiHiCTEPCTBO 0XOPOHY 340POB's YKpaiHu

InenTudikarop ROR:

CeKTOop HayKH. YHIBEPCUTETCHKUI

VII. BizomocTi npo odiniiHHX ONIOHEHTIB Ta PELeH3€HTiB
OdiuiiiHi OTIOHEHTH
Baacue IlpizBumie Im's Ilo-6aTbKOBI:

1. Muxannu4yeHko bopuc BaseHTUHOBUY

2. Borys V. Mykhailychenko

KBasigikamis: n.menn., npodecop, 14.01.25
ImenTudikarop ORCHID ID: 0000-0002-3546-4193
JoparkoBa iHdpopmamist:

IIoBHe HaﬁMeHyBaHHﬂ IOpI/I,uH‘IHOi 0COOM: HauioHambHUI MeIUYHUIT yHiBepcureT imeHi O. O.

Boromonbus

Kopg 3a €IPIIOY: 02010787

Micue3HaxoaKeHHS: oysbBap Tapaca llleBuyenka, 6yz. 13, Kuis, 01601, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepCTBO OXOPOHHU 3/10POB 51 YKpaiHu
InenTudikarop ROR:

CeKTOop HayKH: YHIBEPCUTETCHKUI



Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. Koznos Cepriit BosiogumupoBuy

2. Serhii V. Kozlov

KBasigikamis: 1. men. H., npodecop, 14.03.01

ImenTudikarop ORCHID ID: 0000-0002-7619-4302

JoparkoBa iHdopmamist:

IloBHe HaﬁMeHyBaHHﬂ IOpI/I,I[H‘IHO'l' 0COO0M: JHITIPOBCBHKUI [I€P’)KaBHUM MEAUYHUIN YHIBEPCUTET

Kog, 3a €IPITIOY: 02010681

MicueSHaxo,vieHHﬂ: ByJ1. Bonopumupa Beprancekoro, 6yz. 9, Jninpo, [JHinposcbkuii p-H., 49044, Ykpaina
dopma BracHOCTI: /lepxaBHa

Cdepa ynpaBiriHHS: MiHiCTePCTBO OXOPOHY 310POB ' YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHiBepCUTETCHKUI

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:
1. ®panuyk BasenTrH BacuaboBuy

2. Valentyn V. Franchuk

KBasidikamis: 1. men. u., npodecop, 14.01.25
Inentudikarop ORCHID ID: 0000-0001-8484-8049
JoparkoBa iHdpopmamist:

IloBHE HaliIMEeHYBaHHS IOPUAHYHOL 0COOH: TepHOMINbCHKUIT HAIIOHATBLHUI MeIUYHUT yHIBEPCUTET iMeHi

I. 4. TopbayeBchkOro MiHicTepcTBa OXOPOHU 37IOPOB'st YKpaiHu

Koz 3a €IIPIIOY: 02010830

MicueBHaxo,ereHHﬂ: Martigan Boui, 6ya. 1, Tepromins, TepHomninbcbKuii p-H., 46001, Ykpaina
dopma BracHOCTI: /lepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepCTBO OXOPOHU 3/10POB 51 YKpaiHu

InenTudikarop ROR:

CeKTOop HayKH: YHIBEPCUTETCHKUI

PeuenseHTu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. PoroBui1 IOpiit €BreHoBUY

2. Yurii Y. Rohovyi
KBasigikanis: n.men.n., npodecop, 14.03.04
InenTudikarop ORCHID ID: 0000-0001-7119-9190

JoparkoBa inHdpopmamuist:



IToBHE HaflMeHYBaHHﬂ IOPUIHUYHOL 0COOH: ByKOBMHCBKUII [IepKaBHUI MEJUYHUIA YHIBEPCUTET

Kopg 3a €IPIIOY: 02010971

Micue3HaxoaKeHHS: roma TeatpasnbHa, 6yz. 2, YepHisui, 58002, Ykpaina

dopma ByacHOCTI: Jlepxasna

Cdepa yIIpaBJ'IiHHﬂ: MiHicTepcTBO OXOPOHU 30POB 'Sl YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHIBEpCUTETCHKUI

VIII. 3aKkJII04Hi BiZOMOCTi

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBI

TOJIOBH pajgu

BaacHe IlpizBuiie Im's ITo-6aTbKOBI

TOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBigasbHUIH 3a HiATOTOBKY

00JIiIKOBUX JOKYMEHTIB

Peectpartop

KepiBHuk Bigginy YKpIHTEI, mpo €

BiZINOBiZaJIbHUM 32 peeCcTpallilo HayKOBOi

OisSIIBHOCTI

CaBka IBaH ['puropoBuy

Caska IBaH I'puroposuy

Penuyk I07ig BacumniBHa

VKpIHTEI

Opuenko Tersna AHaTostiiBHa



