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3abonomna H.I. baratonapameTpuuHi nosisipusaiiiino-¢$ha3oBi METOIH 1 3a-
coOU BIATBOPEHHS Ta aHAI3y CTPYKTYPH MOJIKPUCTATIYHUX O10JIOTTYHHUX IAPIB
IIpU OLIIHIOBaHHI MATOJIOTTYHUX cTaHiB. — KBamidikamiiiHa HaykoBa mpails Ha Ipa-
Bax PyKOITUCY.

Jlucepraitist Ha 3100yTTS HAYKOBOT'O CTYIEHS JOKTOpa TEXHIYHMX HAyK 3a
crietianbHicTio 05.11.17 — GionorivyHi Ta MEIUYHI IPWIAIN 1 CUCTEMU. —B1HHUIIB-
KWW HalllOHAJIbHUN TEXHIYHUN yHIBepcuTeT, HalioHalbHUIl TeXHIYHUN yHIBEpCH-
TET «XapKIBChKHUM MOJTITEXHIYHUMA IHCTUTYT», XapKis, 2018.

Jluceprallisi MPUCBSYEHA BUPIMICHHIO BAXKJIMBOI HAYKOBO-TIPUKJIAJHOT TIPO-
0JieMH CTBOPEHHSI TEOPETUYHMX 3acajl, METOMIB 1 3ac00iB OararonapamMeTpuyHOro
MOJISIPU3AIIMHOTO BIITBOPEHHS Ta 00’ €EKTUBHOT'O aHAI3Y CTPYKTYypH ($Ha30BO-HEO -
HOP1IHKUX O10JIOTTYHUX 00’ €KTIB, IO JAJI0 MOMJIMBICTD IMiJIBUIIUTH JOCTOBIPHICTH
OI[IHIOBAHHS MATOJIOT1YHUX CTaHIB B O10MEIUYHUX CUCTEMaX MOJISIPU3AIIHHOTO Mi-
arHOCTYBaHHS TICTOJIOTTYHUX 3Pi3iB MapiriaibHUX Ta 0araTomapoBUX O10JOTTIHUX
tkaHuH (BT ) Ta mriBok 6ionoriunux pigu (bP).

3anponoHoBaHO (GyHAAMEHTAIbHY OCHOBY BHUPIIICHHS 3a3HAYEHOI IpO-
0JieMHu Ha OCHOBI BIIEepIIe 3HAWICHNX Ta AU(EPEHIIIHOBAaHUX B3a€EMO3B’ A3KiB BUMI-
PSHUX KOOPJIMHATHUX PO3MOLIIB OPIEHTAIlI ONTUYHUX OCeH, a30BUX 3CYBIB IO-
nikpuctaniuaux 6ionmoriunux mapis (bIII) Ta enementiB matpuii Mromnepa BIII ta
6araromapoBux bT, i3 onTUManTbHUMH CTaHAMHU TMOJSPHU3AIlI] OMPOMIHIOIOYOTO Jia-
3€pHOTO Ty4Ka, sIKi 3a0€3MeuyI0Th MOKIIUBICTh aHATITUIHOT CEJEKIIii Ta IHCTpyMe-
HTaJbHOTO BIATBOPEHHS ONTHYHOI aHI3OTPOINii JOCIIKYBaHHX O10JOTTYHHX
00’€KTIB IIPH OIIHIOBAHHI MATOJOTTYHUX CTaHIB.

OTpuMaHO Taki OCHOBHI HAYKOBI1 Pe3yIbTaTH:

— BIEpIlEe 3aMponoHOBaHO AU(EpEeHIIiallii0 Ha TPYNu MIOJUIEp-MaTPUUHUX
300paxeHb TicToNOrYHuX 3pi3iB OararomapoBux bT (tuiBok BP) 3a Benuunnamu
JIBOITPOMEHE3AIOMJICHHS Ta OPIEHTAIlll ONTUYHUX OCEH iX MOJIKPUCTAIIYHUX Me-

pex. lle M03BOIMIO BCTAHOBUTH B3a€EMO3B’S3KM CTATUCTUYHHUX, KOPEISIIMHUX 1
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(pakTanbHUX XapaKTEPUCTUK BUAUICHUX TPyl KOOPAMHATHUX PO3MOALUIIB 3HAYEHD
eJIeMEHTIB MaTpullb Mrosiepa 0araTomapoBoi 010JI0T1YHOT CTPYKTYPH 13 aHAJIOI14-
HUMU XapaKTePUCTUKAMH PO3MOJILIIB OPIEHTALIll OCEH Ta BEJIMUMH JIBOIIPOMEHE3A-
JIOMJICHHS MOJIKPUCTAIIYHUX MEPEXK, K1 MOKIAJEHO B OCHOBY (POPMYBaHHS HOBUX
METO/I1B JBOBUMIPHOTO MOJISIpU3AIIHHOTO0 BiATBOpeHHS cTpykTypu BIII npu orixto-
BaHHI MaTOJIOTTYHUX CTaHIB OaraTouapoBuX O10JOTTYHUX CTPYKTYD;

— OTPUMAJTU TIOIAJIBIITUI PO3BUTOK METOIU ABOBUMIPHOTO BIATBOPEHHS I10-
JIKPUCTATIYHOT CTPYKTYpH ONTUYHO TOHKUX BIII Ha 0CHOBI TX MIOJIIEp-MaTPUYHOTO
KapTorpadyBaHHS NP OIIHIOBAaHHI matoJjioriyHux 3miH BIII, siki 1OMOBHEHO KOM-
TUICKCHUM aHAJIi30M CTATHCTHYHUX XapaKTEPUCTHUK (OI[IHOK TTOYATKOBOT'O MOMEHTY
1-ro nopsAKy Ta OLIHOK HEHTPATbHUX MOMEHTIB 2-T0 — 4-T0 OPAJIKY ), BA3HAUCHUX
JUIS KOOPJIMHATHHUX, aBTOKOPEJAIIMHUX PO3MOLTIB Ta JIOrapuMIUHUX 3aJICKHOC-
Tel CTHEKTPIB MOTY>KHOCTI PO3MOJIUIIB 3HAYEHb BIATBOPEHUX OpIEHTAIIHHUX Ta ¢a-
30BHUX MapameTpiB aHizoTporii BII, 1110 703BOIMIIO MIABUIIUTH JOCTOBIPHICTH OITi-
HIOBAHHS MATOJIOTIYHUX CTAHIB;

— BIEpILIE 3alPOTIOHOBAHO METOJI MPSIMOT0O BIATBOPEHHS Ta aHAJI3y KOOPIU-
HATHOTO PO3MOJILTY OpiEHTAIIMHUX TTapaMeTPIB MOJIKPUCTATIIHOT CTPYKTYPH ONTH-
yHO ToHKOTO BIII, sikmii mosysarae y moysipu3aiiiiHo-KyToBoMYy ckanyBaHHI BT ce-
pi€ro JIa3epHUX MYUKiB, CENEKIlli BiA(LIbTPpOBAaHUX 300pa)keHb NMpu (PopMyBaHHI
YMOB MOJISIpU3AIIAHOT Bi3yaui3allii JeTepMIHOBaHUX OpIEHTAIlIN OCel MOJIIKpUCTa-
niyaoi Mepexi bT Ta oriHIOBaHHI CTyNEeHs BHIAIKOBOCT1, KOOPJAMHATHOI OJTHOPI/I-
HOCTI Ta MacIITabHOI CaMOMOAIOHOCTI OTPUMAHOTO PO3MOJILTY, IO JO3BOJISE ITif-
BUIIIUTH JOCTOBIPHICTH OIIHIOBAHHS CTaHIB «HOPMa — MaTOJOTis» cTpykTypu BIII;

— BIIEpIIE PO3pOOJIIEHO METOJ MPSAMOI MOJSPHU3AIINHOT PEKOHCTPYKIIIT Ta
aHaTi3y KOOPAMHATHOTO PO3MOALTY (pa30BUX mapaMeTpiB CTPYKTypH ONTHYHO TOH-
koro BIII, skmii 6a3yeThcs HA MPSIMOMY JETEKTYBaHHI KOOPAMHATHOTO PO3MOILTY
BEJIMYMHU JIBOMPOMEHe3aloMIIeHHs ((pa30BHX 3CYBIB) HMIISXOM Y3TOJI)KEHOI MOJIs-
pu3ailiiino-¢dazoBoi puibTpailii 1azepuoro 3o0paxenus blll, 3 moganbmum o1iHiO-

BaHHSM CTYIEHS BUMAJAKOBOCTI, KOOPJIMHATHO1 OJTHOPIAHOCTI Ta MacIITaOHOI caMo-
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noAiOHOCTI pa30BOr0 PO3MOJLTY, IO JAO3BOJISIE MIIBUIIUTH JTOCTOBIPHICTH OLIHIO-
BaHHA CTaHIB «HOpMa — HaToJoris» ctpykrypu BIII;

— BIIepIIe po3pO0JEHO TEOPETUYHI OCHOBH MIOJIEP-MATPUYHOTO BiITBO-
PEHHSI KOOPAMHATHUX PO3IMOAUIB Opi€eHTAlIMHUX Ta (a30BUX MapaMeTpiB CTPYK-
TypU «EKpaHOBaHUX» 30BHI1 (BHYTpimHiX) BIII nBomapoBoi 610710r1yHOT TKAHUHH,
AK1 OJIATAI0Th Y (POPMYBAaHHI ONITUMAJIBHOTO CTaHy MOJISIpU3alli ONPOMIHIOIOYOTO
BIII nazepHOro mydka i3 THy4KHM CTOKC-TTOJISIPUMETPUIHUM 3BOPOTHIM 3B’ S3KOM Ta
JT03BOJISIFOTH MIABUIIUTH JOCTOBIPHICTD MOJISIPU3ALIMHOTO 11arHOCTYBAaHHS MaTOJIO-
rii peayIbHUX IBOKOMITIOHEHTHUX 010JIOTTYHUX TKAHWH;

— BIIEpIIIC 3apPOIIOHOBaHA KOHIICIIIis OOy 0B OararonapaMeTpuyHOT CH-
CTEeMU TOJISIpU3alliifHO-()a30BOro BIATBOPEHHS Ta aHANI3y MapaMeTpiB aHI30TPOIil
BIII, sika 3a paXyHOK KOMIUIEKCHOT'O 3aCTOCYBaHHS METOJ[IB MIPSIMOTO Ta MIOJIJIEP-
MaTPUYHOTO BIATBOPEHHS PO3IOILIIB OpIEHTAIIIHHUX 1 (ha30BUX IMapaMeTPiB OINTHU-
yHo ToHkuX BIII BiamoBiaHO mapiianbHUX Ta «ekpaHoBaHUX» 30BHI BIII, a Takox
KOMIUIEKCHOTO CTaTUCTUYHOTO aHaJi3y KOOPAMHATHUX, aBTOKOPEISAIINHUX PO3IO-
JUTIB Ta Jorapu(MIYHUX 3aJIeKHOCTEN CIEKTPIB MOTYKHOCTI PO3MOAUIIB 3HAYCHD
BUMIPSIHUX MapaMeTpiB, J03BOJWIIA 3MIMCHUTH 00’ €KTUBHE Ta JIOCTOBIPHE OIlIHIO-
BaHHsI TIATOJIOTTYHUX CTaHIB OpraHiB, IPH 3a0e3MeYeHH] eKCIIEPUMEHTAIbHOI THYY-
KOCTI CHCTEMH Ta PO3IMIMPEHUX PYHKIIIOHATHPHUX MOKIIUBOCTSX;

— BIIEpIIe BU3HAYEHO METPOJIOTIYHI XapaKTEPUCTHKU CUCTEM MIOJUIEp-MaT-
PUYHOTO BIITBOPEHHS OpieHTaliiHO-(}a30Boi cTpykTypu BIII Ha ocHOBI 3ampomo-
HOBaHUX TEOPETHUYHUX OCHOB KOMIUIEKCHOTO CTAaTUCTHYHOTO, KOPEJSIIAHOTO Ta
(b pakTanbHOTO MIIXOMY /10 ONMKCAHHS JBOMIPHUX po3moauriB moxubok. Lle go3Bo-
JIWJIO BU3HAYUTH CYKYITHICTh HOBUX 00’ €EKTUBHUX KPUTEPIiB (KOe(ili€eHTH JiHIHHO-
CTi aBTOKOpEAMINHNX (PYHKITIH, KoehimieHTH (pakTaabHOCTI) 711 OI[IHIOBAHHS Ta
MIABUIIEHHS TOYHOCTI OaraTomapaMeTpuyHUX MOJSIPHU3AIIHHO-()Aa30BUX CHUCTEM
BIITBOpPEHHS Ta aHai3y cTpykTypu Bl mpu oiiHtoBaHH1 ()i310J0TTYHUX CTaHIB Op-

raHiB JIOIUHH.



4

[IpakTuyHa HIHHICTh OTPUMAHUX PE3YyJbTATIB MOJATAE B TOMY, 1110 PO3POO-
JIEHI TEOPETHYH1 3acajyd Ta HOBITHI METOJM OararornapaMeTpuyHOTO MOJISIpU3a-
11HO-(a30BOr0 BIATBOPEHHS Ta aHANI3y CTPYKTYpH (a3oBo-HeoaHopigHux BIII
napiiajbHUX Ta OaraTomapoBUX O10JOTTYHHUX CTPYKTYP CTAHOBIISITh HAYKOBO-MeE-
TOJIOJIOTTYHY OCHOBY PO3pOOJIEHHS BIAMOBIAHMX O10MEIUYHHUX CUCTEM MOJSpHU3a-
LIAHOTO A1arHOCTYBaHHS ICTONOTTYHUX 3pi31B MapiianbHUX Ta 6aratomapoBux bT
(rutiBok BP) 3 BUCOKOIO TOCTOBIPHICTIO.

[IpakTH4Hi pe3yabTaTH, IKi OTPUMAHO B AUCEPTAIlil, TO3BOJIWIH :

— pO3pOOUTH CXEMOTEXHIUHI PIIEHHS Ta MPOrPaMHO-aITOPUTMIUHI 3aCO0U
IS peatizailii KOXKHOTO 13 3aIpOTIOHOBAaHUX METO/IiB, & TAKOK CTBOPUTH IMPOTOTHII
CHUCTEMH, sIKa peaizye KOMIUIEKC MOJISIpU3aliiiHO-(pa30BUX METO1B BiITBOPEHHS Ta
aHaji3y mapameTrpiB CTpyKTypHOi aHi3oTpomii BII npu omiHOBaHHI MATOJIOTTYHUX
CTaHIB 3 BUCOKOIO JOCTOBIpHICTIO. Lle gae 3Mory BU3HaAYaTH MPUHIIMITA TIOIAJTBIIIOTO
BIOCKOHAJIEHHS ITOAI0HMX METO/IB Ta 3aco0lB B cUCTEMax OlOMeIWYHOI JlarHOC-
TUKU Ta CYI0BO-MEANYHOI EKCIIEPTU3H;

— po3pobuTu mporpamMHe 3a0e3nedeHHs /71 OlIHIOBaHHSA JBOBUMIPHUX PO3-
MOJIUTIB MOXHUOOK CUCTEM MIOJUIEP-MAaTPUYHOTO KapTorpadyBaHHs Ta BIIITBOPESHHS
noJisipu3aliiHo-(a3zoBux napameTpiB cTpykTypu bl Ha 0OCHOB1 KOMITIIEKCHOTO CTa-
TUCTUYHOTO, KOPEJSALIMHOrO Ta (pakTaibHOrO miaxoxaiB. Lle mo3Bossie 06’ €KTHBI-
3yBaTH OI[IHIOBAaHHS METPOJIOTIYHUX XapAKTEPUCTUK CUCTEM 300pakalbHOI MOJIs-
pumetpii BT (bP) Ta cnipuse nomyky misixiB MOKPAIIeHHS TOYHOCTI BUMIPIOBaHb
Ta JOCTOBIPHOCTI JTIarHOCTYBAaHHS;

— MOPIBHATH 3aMPOIIOHOBAHI MOISAPHU3AIIHHO-(a30Bl METOAHN BIATBOPCHHS
Ta aHATI3y MOJIKPUCTATIYHOI CTPYKTYpH O10JIOTIYHUX TIapiB, peai3oBaHi 3a J0Mo-
MOTOIO CTBOPEHOI EKCTIEPUMEHTAILHOT YCTAHOBKY MYJIbTH(YHKITIOHATBHOT Oarato-
napamMeTpUIHOT aBTOMATU30BAHOI CHCTEMH, 332 TIOKQ3HUKaMH JOCTOBIPHOCTI Aude-
peHIialli penpe3eHTaTUBHUX BUOIPOK TICTOJOTIYHHUX 3pP131B TKAHWHHU 37]0pPOBOi Ta
XBOPO1 Ha IeMaTUT MEYIHKH MaIlOKIB;

— MPOJEMOHCTPYBATU MOKJIMBOCTI OLIIHIOBAHHS MATOJOTTYHUX CTAHIB MO-



5

JIOYHHX 3aJI03 3 BUCOKOIO JIOCTOBIPHICTIO 32 METOJIOM MOJSPU3ALIHHOT PEKOHCTPY-
K11 po3noauty (pa30BUX MapaMeTpiB NOJIKPUCTATIYHUX IJI1BOK IJIa3MHU KPOBI.

OxpeMi pe3yabTaTi AucepTaliiiHoi poOOTH BIPOBAAWIN HUKUYECHA3BAH1 Op-
raHizailii 13 miATBEpI)KEHHAM BIIMOBIAHUMHU aKTaMU MPO BIPOBAKEHHS . KOMILIE-
KCHMI aHai3 BiATBOpeHUX napamertpis aHizorporii Bl BnpoBamkeHo npu po3po-
011l MporpaMHO-anapaTHOTo 3a0e3MeueHHs NospU3aliiHO-(a30BOro MIoJIep-Ma-
TPUYHOTO 3aC00y YaCOBOTO MOHITOPHHTY Ta 00’ €EKTHBHOT'O KOHTPOJIIO MMOCMEPTHOT
TpaHchopmMallii mapaMeTpiB ONTUYHOT aHI130TPOIIi TICTOJOTTYHUX 3pI3IB OPraHiB
moanan 11 «O0IacHOro OFPO CyJ0BO-MEANYHOT eKcnepTus3n» JepkaBHOi 0Xo-
poHU 3710poB’ s UepHiBeIbKko1 001acHOT Aep)KaBHOT aJMIHICTpallii; METOIM BIATBO-
pPEHHSI Ta aHaNi3y PO3MOJUIIB mapaMmeTpiB aHizoTpomii cTpykTypu BIII Ha ocHOBi
MIOJUIEp-MaTPUUYHHUX 300pakeHb BIPOBAIXKEHO IT1]T Yac MPOBEACHHS KITHIYHUX J10-
cmipKeHb KadeapaMu ByKOBUHCBHKOTO JIEP)KaBHOTO MEJIMYHOTO YHIBEPCHUTETY: Ka-
dbenporo KIHIYHOT IMyHOJIOT11, aJeprojorii Ta eHJOKPUHOJIOTIT mpu audepeHItiamii
NaTOJIOT1H MEeYIHKH Ta YKOBUYHOTO MiXypa 3a 3MIHAMH JABOIPOMEHE3AIOMIICHHS TUTi-
BOK >KOBYI1 JIFOJMHU, a Kadeaporo TpaBMAaTOJIOTi, OPTOIEil Ta HEUpOXipyprii npu
JiarHOCTYBaHHI TATOJIOTIH KOJIHHOTO CyTjio0a 3a 3MiHAMU ONTHKO-aH130TPOITHOL
CKJIaJIOBO1 TUTIBOK CHHOBIAJIBHOI PIAWHU B CUCTEM1 MIOJUIEP-MAaTPUIHOT TOMOTpadii;
METOIH MPSIMOTO BUMIPIOBAHHS Ta aHAIII3Y PO3IOLIIB HANIPSMIB ONTHYHUX OCEH Ta
¢azoBux 3cyBiB bT BIpoBasKeHO NJ1s1 TOCIIIKEHHS TTapaMeTPiB aHI30TPOITii MITiBOK
OpPraHIYHUX PIAVH y PI3HUX CHEKTPAIBHHUX Jialla30HaX ONTHYHOTO BUIIPOMIHIO-
BaHHA Ha Kadeapi KOMIT FOTEPHUX CUCTEM 1 Mepek UepHIBEIbKOTO HAIIIOHATTBHOTO
yHiBepcuteTy iM. IOpis @enpkoBrYa; moasapu3aiiiiHo-(ha3zoBi METOAM BIATBOPEHHS
napameTpiB CTPYKTYpHOI aHi30Tporii miiBok bP mpu ormiHOBaHHI MATOJOTTYHUX
CTaHiB BIPOBAKEHO B HABYAIBHUI Tpo1iec Kadeapu CyT10BOT MEIUIIMHU Ta METHU-
YHOTO MPABO3HABCTBA BYKOBHMHCHKOTO JEPKABHOTO MEIUYHOTO YHIBEPCHUTETY Ta
Kadeapu Jia3epHOi Ta ONTHUKOEIEKTPOHHOI T€XHIKM BIHHHUIIBKOTO HAIIOHAJILHOTO
TEXHIYHOTO YHIBEPCHUTETY.

Kniouosi cnosa: 6ionoriyna TkaHWHA, 01070T19HA piAMHA, O10JIOTTYHUH 1Iap,
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O0loMenuYHa CUCTEMA, TOCTOBIPHICTh JIarHOCTUKH, MaTpHllsl Mromiepa, MomiKpuc-
TaniyHa 010JI0TiYHA Mepexka, Mospu3aliiiHo-(a30Bl METOAM BIATBOPEHHS aHI30T-
portii, cucteMa Ja3epHoi MOISIPUMETPIi, OLIIHIOBAHHS MATOJOTYHOTO CTaHy, CTaTH-

CTUYHUU aHalli3, KOPENIALiHHNN aHali3, pakTaIbHUN aHali3.

Cnucok nmyoJaikauiii 3100yBaya

Hayxoei npayi, 6 skux onyoOniko8ami OCHOBHI HAYKOBI pe3yibmamu

oucepmayii

1. VYmenko O.I. OcHoBu nazepHoi mnossgpuMerpii. bionoriyni
piaunu / [Ymenko O.I'., boriuyk T.M., 3a6onotna H.I. Ta i1.]; 3a pea. O.I'. Yenka,
T.M. boiiuyka — Uepnisii: YepHiBeubkuit Hall. yH-T, 2011. — C. 112-221.

2.  Ymenko O.I'. Mromep-matpudHa 1BoBUMIipHA ToMorpadis 6ararora-
POBUX TMOJIKPUCTATIYHUX Mepex Oionoriunmx TKanwH 1 piguH / O.I'. Ymenko,
H.I. 3a6onotHa // OnTuKO-e1eKTpOHHI 1H(pOpMaIiitHO-eHEPreTUUH1 TeXHOJIOT1i. —
2010. — No2(20). — C. 156-162.

3. 3abonotHa H.I. AHaniTH4H1 OCHOBH ABOBUMIPHOT MIOJIIIEP-MATPUYHOT
TomMorpadii oNTHYHO TOBCTUX OaraTrormapoBux O610J0TiaHUX TKaHWH. Kopensmiiaui
1 ¢ppakransuuit migxoau / H.I. 3a6onotHa // BumiproBanbHa Ta 00UuCIIOBaIbHA TeE-
XHiKa B TexHoJoriuHuX nporecax. — 2010. — Ne2. — C. 157-163.

4, 3ab6onorna H.I., Onitianuenko b.I1. ITpuHIung i MeToau mosipu3aliii-
HOTro KaprorpadyBaHHs Oiojoriunux TkanuH / 3a6onotHa H.1., B.I1. Oniitanyenxo //
dorobiomnorig Ta poromeaummHa. — 2010. — Ne3,4. — C. 84-90.

5. Anaii3 po3noaiTiB a3UMYTIB Ta ETNTUYHOCTEH MOJSIPU3AIlii JIa3ePHIX
300pakeHb MJIa3MHU KPOBI JIJIS IIArHOCTUKH MATOJIOTTYHUX 3MiH MOJIOYHHX 35103 /
O.I1. Minnep, C.B. I1aBnos, H.I. 3a6onotha, b.I1. Oniiiandenko // dotobiooris Ta

doTomeauiuua. — 2011, — Nel. — C. 118-123.



7

6. 3abonorHa H.I. Cuctema (a30B0i Mroiiep-MaTpUuHO1 TOMOrpadii mo-
JTIKpUCTAIIYHUX Mepexk Olonoriynux TkanuH / 3a6onotHa H.I., ITasnos C.B., Omiii-
Huyenko b.I1. // Kniniuna inpopmatuka 1 tenemeauuuna. — 2011, —T.7.— Bun.8. —
C. 70-75.

7. 3abonotHa H.I. MonentoBaHHs Ta aHal3 MIOJUIEp-MaTPUUYHUX 300pa-
’KEHb 0araTolapoBUX MOJTIKPUCTATIYHUX MEPEX 3 IETEPMIHOBAHUMU PO3NOILTIAMHU
opieHTainiitaux Ta (¢aszoBux mnapamerpiB / H.I. 3a6onorna, B.B. Illomora,
1O.10. JleBannoscrka, O.J1. Bep6osenpka // OnTUKO-eNeKTPOHHI 1H(pOpMaIliiiHO-
enepretuydHi TexHosorii. — 2011. — Nel(21). — C. 82-92.

8. 3abonorHa H.I. AnaniTuuni OCHOBM moJigpU3alliiiHOro Kaprorpady-
BaHHS 0araTOIIAPOBUX JIBOMPOMEHE3AJOMIIIOIYHUX MMOJIKPUCTATIYHUX Mepex [
H.I. 3a6onotHa // OnTuKO-eIeKTpOHHI 1H()OpMaIIiTHO-€HEPreTUUH1 TeXHOJIOT1i. —
2011. — Ne2(22). — C. 110-117.

9. 3abonotHa H.I. Cucrema opieHTaIiitHOT MIOJUIEp-MaTPUUHOT TOMOTpa-
¢ii momikpucTamiyHUX Mepex Oiomoriunux kpuctamie / H.I. 3abonoTHa,
C.B. IlaBnos., B.B. lllonora, C.€. Tyxancekuit // ®oTobdiosoris ta dhoTomMeau-
mmHa. — 2011, — Ne2. — C. 100-106.

10. VYmenko O.I'. TlpuHnunu 1 METOIM MIOJUIEP-MATPUUHOT ToMorpadii
Oara-TomapoBUX ONTHYHO TOBCTUX Olomoriynux TkauudH / O.I'. VYmenko,
H.I. 3ab6onmoTtHa // BumiproBaipHa Ta OOYHCITIOBaJIbHA TEXHIKA B TEXHOJIOTTYHHX
mporecax. — 2012, — Nel. — C. 157-162.

11. 3ab6onotna H.I. [Tonspuzaniiine kaprorpadyBaHHs OaratomapoBux Oi-
onoriunux TkaHuH. OntraHo ToBcTi mapu. / H.I. 3a6omoTHa / BumiproBaibaa Ta
oOuHMCITIOBaIbHA TEXHIKA B TEXHOJOTIUYHUX mporecax. — 2012. — Ne3. — C. 106-110.

12. 3abonornma H.I. AHami3 onTHYHMX 1 MOJAPU3AIIHHO-KOPEIAIIHHUX
MPUIAAIB 1 CUCTEM ISl TIarHOCTUKH (pa30BO-HEOIHOPITHOT CTPYKTYpH IapiB Oio-
goriyHux TkaHuH 1 piaud / H.I. 3abonotna, O.I'. Irmarenko, K.O. Pamuenko,
A.K. Kpacnomoka // OnTuko-e1eKTpOHHI 1H()OpMAIIIHO-EHEPTeTUYHI TEXHOJO-

rif. — 2012. — Ne2( 24). — C. 95-107.



8

13. 3abonorna H.I. ApxitekTypa i anroputMu (pyHKIIIOHYBaHHS Ta aHAII3Y
JaHUX JBOBHMIPDHMX CHCTEM JIA3€PHOI MOISIpUMETpii OioNoriYHMX TKaHUH [
H.I. 3a6onoTtHa // OnTUKO-€AEKTPOHHI 1H()OpMaIiitHO-eHEPreTUUH1 TeXHOJIOT1i. —
2013. — Nel( 25). — C. 54—65.

14. 3abonorna H.I. Cratuctuuna, kopensiiiHa 1 pakTajibHa CTPYKTypa
MIOJUIEp—MATPUYHUX  300pakeHb OaraTomapoBUX  OIOJOTIYHUX TKaHWUH [
H.I. 3a6onotna, K.O. Papguenko, C.B. Koctiok // Ontuko-enexkTpoHHi iHpoOpMa-
iHO-eHepreTHuH1 TexHomorii. — 2013. — No2( 26).— C. 58—66.

15. 3ab6onorna H.I. JliarHocTH4H1 OOMEXEHHS MIOJUIEP-MAaTPUYHOI TOMO-
rpadii onTUYHO TOBCTUX OararomapoBux OionoriyHux TkanuH / H.I 3a0onotHa,
C.B. Koctiok, O.B. /Iponenko // BumiproBasibHa Ta 00YMCTIOBAJIbHA TEXHIKA B TEX-
HoJoriuHux nponecax.— 2013. —No2. — C. 140-146.

16. 3abonorna H.I. 3acrocyBaHHs MOJSpU3AIIAHOTO KapTorpadyBaHHS
JIBOIIAPOBUX O10JIOTTYHUX 00’ €KTIB JJIsl IIATHOCTUKK CTaHy OJHOTO 3 MapIiaTbHUX
mapiB / H.I.3a6onorna, C.B. IlaBnos, I./I. IBactok // dorobiosoris ta hoTomeau-
nuHa. — 2013, — Nel,2 — C. 129-133.

17. Zabolotna N.I. Diagnostic capabilities of polarization reproduction of
Mueller-matrix images of the cervix subsurface tissue layer / N.l. Zabolotna,
K.O. Radchenko // BumiproBaibHa Ta 00YHCIIIOBAIbHA TEXHIKA B TEXHOJOTIYHHX
mporecax. — 2014. — Nel. — C. 159-163.

18. 3ab6omotrna H.I. Anani3 moxubok Bu3HaueHHs MaTpuill Mroiiepa 610-
JIOTIYHOTO IIapy B CHUCTEMI JBOBHMIPHOTO MIOJJIEP-MATPUYHOTO KapTorpady-
BanHsg / H.I. 3a6omoTHa, K.O. Paguenko // OnTuko-eneKTpoHHI iHGOpMaIliifHO-CHe-
pretuani TexHogorii. — 2014, — Ne2. — C. 62-70.

19. 3ab6omorna H.I. [[iarHOCTHYHI MOKIIMBOCTI Opi€HTAIIHOI Ta (a30BOi
MIOJUICP-MAaTPUYHOI TOoMOrpadii TOTIKPUCTATIYHUX MEpeX IutasMu  Kposi /
H.I. 3a6omnotna, C.B. I1aBnos // ®ortobiomnoris i poromenununa. — 2014, — Ne3 4. —
C. 101-106.

20. 3abomotHa H.I. [HTenekTyanizoBana cucteMa MOJISAPU3aIHHOTO KapTO-

rpadyBaHHs IUTIBOK IJIa3MHU KPOBI1 Y JIIArHOCTHII OHKOJIOT'TYHOT'O CTaHY MOJOYHHUX



9

3ano3 / H.I. 3a6onotHa, JI.}O. Jlokoreit, b.I1. OmiiiHnuenko // OnNTHKO-eIEKTPOHHI1
iHpopmarliitHo-eHepreTruHi TexHosorii. — 2016. — Nel (31) — C. 39-46.

21. 3abonotHa H.I. [HTenekTyanpHuil aHasi3 JaHUX B CUCTEMI MIOJIJIEpP-Ma-
TPUYHOTO KaprorpadyBaHHs IUIa3MH KPOBI NpU imeHTH]IKaIii paky HOUTyHKY /
H.I. 3a6onotna, B.B. lllonora // OnTuko-enekTpoHHI iHPOpMaLiiHO-€HEPreTUYHI1
texHosorii. — 2017. — Nel (33) — C. 40-48.

22. Zabolotna N.I. Principals and methods of Mueller-matrix tomography
of multilayer biological tissues / N.I. Zabolotna, 1.\VV. Musiichuk // Proc. SPIE. —
2011. — Vol. 8338. — 833810; doi: 10.1117/12.920930.

23. Differential phase analysis of laser images of a polycrystalline
component of blood plasma in diagnostics of pathological changes in mammary
gland / O.P. Mintser, N.I. Zabolotna, B.P. Oliinychenko, P. Komada // Proc. SPIE. —
2012. — Vol. 8698. — 86980D; doi: 10.1117/12.2019714.

24. Zabolotna N.I. Orientational tomography of optical axes directions
distributions of multilayer biological tissues birefringent polycrystalline networks /
N.I. Zabolotna, R.Y. Dovhaliuk // Proc. SPIE. — 2013. — Vol. 8873. —
887313; doi: 10.1117/12.2048634.

25. Zabolotna N.I. A multifunctional automated system of 2D laser
polarimetry of biological tissues / N.l. Zabolotna, K.O. Radchenko // Proc. SPIE. —
2014. — Vol. 9205. — 92050V; doi: 10.1117/12.2062140.

26. System of polarization phasometry of polycrystalline blood plasma
networks in mammary gland pathology diagnostics / N.I. Zabolotna,
B.P. Oliinychenko, K.O. Radchenko, A.K. Krasnoshchoka, O.K. Shcherba // Proc.
of SPIE. — 2015. — Vol. 9613. — 961311, doi: 10.1117/12.2187383.

27. Diagnostic efficiency of mueller-matrix polarization reconstruction
system of the phase structure of liver tissue / N.I. Zabolotna, S.V. Pavlov,
K.O. Radchenko, V.A. Stasenko, W. Wojcik, N. Kussambayeva // Proc. SPIE. —
2015. — Vol. 9816. — 98161E; doi: 10.1117/12.2229018.

28. Zabolotna N.I. System of Mueller-Jones matrix polarizing mapping of

blood plasma films in breast pathology / N.l. Zabolotna, K.O. Radchenko,



10
M.H. Tarnovskiy // Proceedings of SPIE. — 2017. — Vol. 10407.-1040714;

doi: 10.1117/12.2273199.

Hayrxoesi npayi, siki 3aceiouyroms anpobayito mamepianie oucepmayii

29. 3abonotHa H.I. Cuctema Mroiep-mMaTpuyHOi ToMorpadii opieHTawii-
HOI CTPYKTYpH MOJIKPUCTATIUHUX Mepex Oionoriyaux TkaHuH / H.I. 3a6onorHa //
BumiproBaHHs, KOHTPOJIb Ta JIarHOCTHKA B TexHiuHMX cuctemax (BKATC-2011):
[Tepma Mixunap. Hayk. koHpep., 18-20 xoBTHsa 2011p.: 30. Te3 momnos.- Binuuis,
2011. - C. 214.

30. ITaBmoB C.B. MoxnauBoCTi MeTOoAy NOJISIpU3allifHOrO KapTorpady-
BaHHsI JIBOIIAPOBUX 00'€KTIB I JIarHOCTUKH (Pi310JI0TTYHOTO CTaHY OJTHOTO 3 HOT'0
napuianpaux mapis/ C.B. ITaBnos, H.I. 3a6onotHa // [IpuMeneHue 1a3epoB B MeIu-
e ¥ Ouosnorun: XXXVI MexayHap. Hayd.-npakT. KoH}., 5-8 oktsa6ps 2011 r.:
marepuaisl. — Cynak, 2011. — C. 168-169.

31. 3a6omorna H.I. Metonu anamizy ja3epHUX MOJSpU3AIIAHUX 300pa-
KCHb ONTHYHO TOHKHMX IIIapiB OararomapoBHX OIOJOriYHMX TKaHHH [
H.I. 3a6onotna, B.B. IllonoTa, O.I". Yepeanuk, I.B. Konoruenko // Komm’torepHa
rpadika Ta po3mizHaBaHHSA 300pakeHb: MDKHap. Hayk.-TexH. Internet — koH(Q.:
30. HayK. npanb - Bigaums: BHTY, 2012. — C. 67-74.

32. 3abonotHa H.I. JlazepHa monspumeTpis ABOIMIAPOBUX O10JIOTTYHHUX TKa-
HUH JUIS JIarHOCTUKH (i310JIOTIYHOrO0 CTaHy OJHOrO 3 MapiiaJbHuX mapiB /
H.I. 3a6onotna, C.B. [1aBnos, P. Posipa // BumiproBansHa Ta 004HCIIOBaIbHA TEX-
HiKa B TEXHOJOTIYHUX Tpormecax: OpuHaamsITa MDKHAp. HayK.-T€XH. KOH(.,
5 — 8 uepBHs 2012 p.: matepianu . — XmenbHunbkui, 2012, — C. 30-31.

33. 3abonotHa H.I. Meroa monsipu3aiiiiiHOro BiATBOPEHHS ONTHKO-aHI30-
TPOIHOI CTPYKTYpPH MIATOBEPXHEBOTO IIAPY JBOMIAPOBOT OI0TKAHWHHM Ta CHCTEMa
quist ioro peanizauii / H.I. 3a6onotHa / OnToenekTpoHHi iH(OpMalliiiH TEXHOJOT 1]
«Doronika OC-12»: VI MixHap. Hayk. — npakT. kKoH(]., 1-4 xoBtHs 2012 p.:
30. Te3 momnoB. — Binnawmi: 1111 « T/ «Exgenssetic 1 K», 2012, — C. 114,



11

34. 3abonotHa H.I. Cuctema nBoBHMIpHOi OaraTomapaMeTpU4HOI MIO-
JUIep-MaTPUYHOI MOJSIPUMETPIi AJI1 AIarHOCTUKHU ONTHKO-aHI30TPOIHOT CTPYKTYpHU
OararomapoBux Oionoriunux TkanuH / H.I. 3a6onotna, C.B. [1aBnos, B.b. Bacue-
Hko, X.P. Posipa // 3acrocyBaHHA Ja3zepiB y MeAMIMHI Ta O10JIOTii:
XXXVIII mixHap. HaAyK. — MpakT. KOH(., 3-6 :x0BTHA 2012 p.: MaTepiaau JOMOB. —
Snra, 2012. — C. 160-161.

35. 3abonorHa H.l. KommnekcHuii aHaniz 300pakeHb B MOJISpU3ALIAHIN
cucreMi 2D Mrouiep-MaTpuYHOrO KaprorpadyBaHHs OIOJOTIYHUX TKaHUH [
H.I. 3a6onotna, C.B. Koctiok, K.O. Paguenko // Meroau ta 3acobu koayBaHHs, 3a-
XUCTY ¥ ymiuibHeHHs iHdopmalii: YeTBepTa MIKHAp. HayK. — MPakT. KOHP., 23-25
kBiTHs 2013 p.: 30. te3 momoB. — Binnwmis: III1 «TJ] Enmensseiic 1 K», 2013. —
C. 329-332.

36. 3abonorHa H.I. Ilpsami metoau opieHTariiiHoi 1 (a3oBoi Tomorpadii
OT-TUYHO TOHKMX 3pa3kiB Olosioriynux TkanuH / H.I. 3a6onorHa, K.O. Paguenko,
C.B. Koctiok // 3acTocyBanHs J1azepiB y MeaunuHi Ta 0iosorii: XXXIX mixHap.
HayK. — NpakT. KoHG., 22-24 TpaBua 2013 p.: martepiasm npomos. — X., 2013. —
C. 149-151.

37. 3abonotHa H.I. [ndopmariiiina TeXHOIOT1SI JIATHOCTUKH MOJIIKPUCTAITI-
YHUX MEpEeX ABOMPOMEHE3ATOMIIOBAIbHUX Oilosoriunux ctpykryp / H.I. 3abomo-
tHa, C.B. [1aBnos, O.K. Paguenko // [HpopmarriitHi TeXHOJIOT1T Ta KOMIT IOT€pHA 1H-
xeHepis: YerBepta MikHap. HayK. — mpakT. KoH(., 28 — 30 TpaBHs 2014 p.: maTtep.
noroB. — Binaung, 2014. — C. 83-85.

38. 3abonotHa H.I. [npopmaTuBHicTh MeTOMIB KapTOrpadyBaHHS €MINTHY-
HOCTEH Mmosipu3aIlii Ja3epHruX MIKPOCKOITIYHUX 300paKeHb TTiBOK TJIa3MH KPOBI Y
M1arHOCTHUIl OHKOJOrIYHUX 3MIH Moao4uHHuX 3a103 / H.I. 3a06omorna, C.B. IlaBios,
B.Il. Omifthnuenko //3actrocyBaHHs JasepiB y MeIWIMHI Ta  010JOTii:
XXXXII MixuHap. Hayk. — npakT. KoH®., 11-13 rpyans 2014 p., Apemue: marep.
nonoB. — Spemue, 2014. — C. 151-154.

39. 3abomotHa H.I. EQexTuBHICTh CHCTEMU MONSPU3AIIAHOT Opi€HTAITIN-

HOT ToMorpadii TiCTONOTIYHUX 3pi3iB y JIarHOCTHII MATOJIOTIT EYiHKH MaItoKiB /



12

H.I. 3a6onoTHa, C.B. IlaBnos, K.O. Paguenko, A.K. Kpacnouoka // 3acrocyBanHs
nasepiB y MeauuuHi ta 61osorii: XLIIT Mixuap. Hayk.- npakT. KoH®., 27 — 30 Tpa-
BHA 2015 r.: matep. nonos. — X., 2015. — C.127-129.

40. 3abonotna H.I. Cucremu nonspuzaniiHoi opieHTaiiiiHoi i a3oBoi To-
Morpadii A IarHOCTUKH ONTHUKO-aHI30TPOMHUX MapaMmeTpiB O10JOTTYHUX TKa-
HuH / H.1. 3a6onoTHa // OnTHKO-eIeKTPOHHI 1HGOopMalliiiH1 TexHomorii «DoToHiKa
OIC — 2015»: VII mixnap. Hayk.-TexH. KoH(ep. 21- 23 kBitHg 2015 p.: 30. Te3
noroB.— Binauig: BHTY, 2015. — C. 58.

41. 3ab6osnorna H.I. Cucrema Mrosuiep-1KOHC-MaTPUYHOT MOJIIPU3AIHHOT
JIarHOCTUKH CTPYKTYPH MOJIKPUCTATIYHUX MEPEX IUIa3MU KpOBi JtOAUHUA [
H.I. 3a6onotHa, K.O. Paguenko // [IlpumeHenue na3epoB B MEAUITMHE U OUOJIOTHH:
XLIV Mexaynap. Hayd.-nipakT. KoH}., 26 — 28 mas 2016 r.: — Te3ucsl goki. —
X.,2016.—C. 163-164.

Hayxosi npayi, ski 0ooamkoeo 6i0obpadicaromv HAYKOBI pe3yibmamu

oucepmayii

42. 3abonorna H.I. [liarHOoCcTHYHE 3aCTOCYBaHHS CUCTEM OPIEHTAIIAHOT Ta
¢dazoBoi MroIep-MaTpudHOi ToMorpadii y nudepeniiaiii maTogorii MeYiHKU Ia-
mrokiB / H.I. 3a6omoTHa // BuMipioBaibHa Ta 00YMCIIOBaIbHA TEXHIKA B TEXHOJIOTI-
gHuX nporecax. — 2015, — Nel. — C. 144-150.

43. 3abonotna H.I. InpopmaTuBHicTh cucTem nomsipusaiiiiHoi pa3zoBoi To-
Morpadii y audepenianii maronorii neuinku / H.I. 3a6omoTHa // BumiproBasibHa Ta
o0uHMCITIOBaIbHA TEXHIKA B TEXHOJOTIUYHUX mporecax. — 2015. — Ne2, — C. 126-131.

44, 3abonorna H.I. [ToxuOku BuUMipioBaHb pedepeHTHHX MaTpuilh Mro-
Juilepa B CHUCTEMi MIOJICP-MaTPHYHOTO KaprorpadyBaHHS OiojOTidyHHX ImapiB /
H.I. 3a6onoTtHa // OnTUKO-€AEKTPOHHI 1H()OpMaIiitHO-eHEPreTUYH1 TEXHOJIOT1i. —
2015. — Nel (29) — C. 109-117.

45. 3abonotHa H.I. MeTposioriydi XxapakTepUCTUKHA PO3MOAUIIB MOXUOOK

BUMIPIOBaHHSI B CHUCTEM1 MIOJUIEP-MATPUYHOTO  KapTtorpadyBaHHS  IIapiB



13

oiomoriyamx TkaHuH / H.I. 3a6omorna, C.B. IlaBnoB // ®ortoOiojoris Ta
dbotomenuiuua. — 2015. — Nel,2. — C. 89-95.

46. Ilat. Ha kopucHy Mmozenb Ne61160 Ykpaina, MIIK G 01 N 33/48. Cno-
c10 BUMIpIOBaHHS MIOJUIEP-MaTPUUHUX 300pakeHb ONTHUKO-aHI30TPONTHUX 1IapiB Oi-
onoriyaux o0’extiB / 3a6omotHa H.I., Ymenko O.I'.; 3assBHHK 1 ITaTCHTOBJIACHUK
Binnunpkuii  HamioHaNBHUN  TexHIYHUM  yHiBepcuTeT. — No u201015393;
3asBi. 20.12.2011; ony6:s1.11.07.2011, bron.Nel3.

47. Tlat. wa xopucHy mogenb Ne70125 Vkpaina, MIIK GOIN33/00;
A61B5/00. Cnioci6 BumMiproBaHHs (ha30BUX Mall ONTHKO-aHI30TPOIHUX LIAPiB 010-
aoriyaux 00’ exTiB / 3abomotHa H.I., Ymenko O.I'., Omiitnnuenko B.I1. ; 3agBHUK 1
NaTEeHTOBIACHUK BIHHUIBKUMN  HAI[lOHAJIBHUM TEXHIYHUN  YHIBEpCUTET. —
Ne u201113973; 3asBn. 28.11.2011; omy6:1.25.05.2012, bron.Ne10.

48. Tlar. na kopucHy mojaeib Ne70756 Ykpaina, MITK GO1N33/00. Crioci6
BUMIpIOBaHHS (Pa30BUX TOMOTPaM MOJIKPUCTATIYHIX MEPEK ONMTUKO-aHI30TPOITHUX
mapiB OiosoriyHuX TKaHuH / 3a6onotHa H.I., [llomoTta B.B., Uepeanuk O.I'. ; 3as1B-
HUK 1 MAaTeHTOBIACHUK BIHHUIBKUN HAI[IOHATLHUM TEXHIYHUN YHIBEPCUTET. —
Neu201114314; 3a581.05.12.2011; ony6:1.25.06.2012, bron.Nel12.

49. Tlat. na xopucny monenb Ne 86607 VYkpaina, MIIK GOIN 33/48,
A61B 5/00. Crioci®6 BUMIpIOBaHHS MIOJUIEP-MAaTPUYHOI OPIEHTAIIMHOI TOMOTpamMu
MOJIIKPUCTATIYHUX MEPEX ONTHKO-aHI30TPOIHUX INapiB OiOJOTiYHUX TKaHUH /
3a6onotHa H.I., ITasmos C.B., Koctiok C.B., Komotuenko 1.B.; 3asgBHUK 1 MaTeHTO-
BJIACHUK BIHHMIIbKHMI HaIllOHAJIBPHUHN TeXHIUHMMA yHiBepcuteT. — Ne Uu201306576;
3asBi. 27.05.2013; ony6s. 10.01.2014, bron. Nel.

50. TIlar. ma xopucHy momenb Ne 102237 Vkpaina, MIIK GOIN 33/48,
GO1IN 21/00. Crioci6 BuUMIiprOBaHHS OpIEHTAI[IHHUX TOMOTPaM IMOJTIKPUCTATIYHUX
MEpEeX ONTHUKO-aHI30TPOMHUX MmapiB Olosoriunnx TkaHuH / 3abomotHa H.L;

3asBHUK 1 TAaTCHTOBJIACHUK BIHHUIIbKUI HAIIOHATBHUM TEXHIYHUM YHIBEPCUTET. —

Ne u201503161; 3aaBm1. 06.04.2015; ony6u. 26.10.2015, brom.Ne20.



ABSTRACT

Zabolotna N.l. Multiparameter polarization-phase methods and means of
reconstruction and analysis of the polycrystalline biological layers structure in the
process of pathological states assessment - Qualifying scientific work as a
manuscript.

Dissertation for a Doctor's of Science (Engineering) Degree on Specialty
05.11.17 — Biological and Medical Devices and Systems. — Vinnytsia National
Technical University, National Technical University «Kharkiv Polytechnic
Institute», Kharkiv, 2018.

Dissertation is dedicated to the solution of the vital scientific-applied
problem, aimed at elaboration of theoretical fundamentals, methods and means of
multiparameter polarization reconsrruction and unbiased analysis of the phase-
heterogeneous biological objects structure that enabled to enhance the validity of
pathological states assessment in biomedical systems of polarization diagnostic of
the histologic sections of fractional and multilayered biological tissues (BT) and
films of biological fluids (BF).

Fundamental basis for the solution of the above-mentioned problem, based
on the interconnections, of found and differentiated for the first time, between the
measured coordinate distributions of optical axes orientations, phase shifts of
polycrystalline biological layers (BL) and Mueller matrix elements of BF and
multilayered BT and optimal polarization states of irradiating laser beam which
provide the possibility of the analytical selection and instrumental reproduction of
the optical anisotropy of the investigated biological objects in the process of
pathological states assessment, is suggested.

Such basic scientific results have been obtained:

— for the first time differentiation for groups of muiller-matrix images of
histological sections of multilayered BT (films of BF) by the optical axes
orientations and values of polycrystalline biological networks birefringence is

suggested. This enabled to establish the interrelations of the statistic, correlation and
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fractal characteristics of the above-mentioned groups of the coordinate distributions

of Mueller matrices values of multilayered biological structure with the analogous
characteristics of axes orientation distributions and birefringence values of
polycrystalline biological networks which are the basis for the formation of new
methods of polarization reproduction of BL structure for the assessment of
pathological states of multilayers biological structures;

— methods of 2D reconstruction of the polycrystalline structure of optically-thin
BL on the base of their mueller-matrix mapping for the assessment of the pathological
states gained further development, these methods are completed by the complex
analysis of statistic characteristics (an estimate of the initial moment of 1st order and an
estimate of the central moments of the 2nd — 4th orders), which describe the coordinate,
autocorrelative distributions and the logarithmic dependencies of the spectra of the
power of distributions of reproduced orientational and phase parameters of BL
anisotropy, that enabled to improve the validity of the pathological state assessment;

— for the first time the method of the direct reconstruction and the analysis of
the coordinate distribution of orientational parameters of polycrystalline structure of
optically thin BL was suggested; the given method is based on polarization-angular
scanning of BL by a series of laser beams, selection of the filtered images in the process
of the formation of the conditions of the polarization visualization of the determined
directions of the axes of the polycrystalline networks of BL orientation and assessment
of the degree of randomness, coordinate uniformity and scale self-similarity of the
obtained distribution. It enabled improve the validity of evaluation of «norm —
pathology» of BL structure state;

— for the first time, the method of direct polarization reconstruction and the
analysis of the coordinate distribution of phase parameters of optically-thin BL
structure is developed, the given method is based on the direct detecting of the
coordinate distribution of the birefringence value (phase shifts) by means of
coordinated polarization-phase filtration of BL laser image, with further assessment

of randomness degree, coordinate uniformity and scale self-similarity of the phase
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distribution. It enabled improve the validity of «<norm-pathology» BL structure states

assessment;

— for the first time, theoretical fundamentals of mueller-matrix
reconstruction of the coordinate distributions of the orientational and phase
parameters of the structure of the «screenedy from the outside (internal) BL of two-
layered biological tissue, based on the formation of the optimal state of the laser
beam, irradiating BL, with flexible stokes-polarimetric feedback were developed. It
allowed to improve the validity of the polarization diagnostics of the pathology of
the real two-component biological tissue;

— for the first time the concept, aimed at the construction of multiparameter
system of polarization-phase reconstruction and analysis of the parameters of BL
anisotropy is suggested, the given concept enabled, at the expense of the complex
application of methods of the direct and mueller-matrix reconstruction of the distributions
of the orientational and phase parameters of the optically-thin BL correspondingly
fractional and «screened» from the outside BL and complex statistic analysis of the
coordinate, autocorrelative distributions and the logarithmic dependencies of the spectra
of the power of distributions of measured parameters, to provide objective and reliable
assessment of the pathological states of the organs, providing the experimental flexibility
of the system and extended functional possibilities;

— for the first time, metrological characteristics of the systems of Mueller-
matrix reproduction of the orientational-phase structure of BL on the base of the
suggested theoretical fundamentals of the complex statistic, correlative and fractal
approach to the description of 2D error distributions are determined. It allowed to
determine the set of new objective criteria (linearity coefficients of autocorrelative
functions, fractality coefficients) for the assessment and accuracy increase of
multiparameter polarization-phase systems of reproduction and analysis of BL
structure in the process of the assessment of human organs physiological states.

The practical value of results obtained is that developed theoretical basis and
new methods of multiparameter polarization-phase reproduction and analysis of the

objects of phase-heterogeneous BL of fractiunal and multilayered biological
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structures constitute scintifical-methodological basis of development of biomedical

systems of polarization diagnosis of histologic sections of fractional and
multilayered BT (films BL) with high validity.

Practical results, obtained in the dissertation allowed:

— develop circuit-engineering solutions and program-algorithm tools of the
systems for the realization of each of the suggested methods and create the prototype
of the system that performs the complex of the suggested methods of measuring and
analysis of BL anisotropy parameters in the process of the assessment of
pathological states with high validity. This enables to determine the principles of
improvement of the similar methods and means in the systems of biomedical
diagnostics and forensic medical examination;

— develop the software for the assessment of 2D distributions of mueller-
matrix mapping system errors and for the reproduction of the polarization-phase
parameters of BL structure, based on complex statistical, correlative and fractal
approaches. This enables to objectivize the assessment of the metrologic
characteristics of image polarimetry systems of BT (BL) and promotes the search of
the ways of improving measurements accuracy and validity of diagnostics;

— compare the suggested polarization-phase methods of the reproduction and
analysis of biological layers polycrystalline structure, realized by means of created
prototype of multifunctional multiparameter automated system, by the confidence
indices of representative samples differentiation of histologic sections of the health
rats and the rats, affected by the hepatitis tissues;

—demonstrate the possibility of the assessment of mammary glands pathologic
states with high accuracy, applying the method of polarization reconstruction of phase
parameters distribution of blood plasma polycrystalline films.

Separate results of the dissertation research were implemented by the
Institutions and organizations, mentioned below, the results of the implementation are
certified by the appropriate implementation reports: complex analysis of the reproduced
parameters of BL anisotropy in the process of the development of hardware-software

facilities of the polarization-phase Mueller-matrix tool of time monitoring and objective
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control of postmortal transformation of the parameters of optical anisotropy of human

organs histologic sections for «Regional Office of the Chief Medical Examiner» of
Chernivtsi Regional Administration Health Service Department; methods of
reproduction and analysis of anisotropy parameters of distribution of BL structure on
the base of Mueller-matrix images in the process of performing clinical research by the
Departments of Bukovynskiy State Medical University: Department of Clinical
Immunology, Allergology and Endocrinology — in the process of differentiation of the
hepatopathy and gall bladder by the changes of birefringence of the human gall films;
by the Department of Traumatology, orthopedics and neurosurgery — in the process of
the pathologies of the knee joint diagnostics by the changes of optical-anisotropic
component of the synovial fluid films in the system of Mueller-matrix tomography;
methods of the direct measurement and analyses of the distributions of optical axes
directions and phase shifts of BT for the investigation of the anisotropy parameters of
organic fluids films in various spectral bands of optical radiation were implemented at
the Department of Computer Systems and Networks of Chernivtsi Yuri Fedkovych
National University; polarization-phase methods of the reproduction of the structural
anisotropy parameters for the assessment of the pathologic changes were implemented
in educational process of the Department of Forensic Medicine and Medical
Jurisprudence of Bukovynskiy State Medical University and Department of Laser and
Optoelectronic Engineering of Vinnytsia National Technical University.

Keywords: biological tissue, biological fluid, biological layer, biomedical
system, diagnostic reliability, Mueller matrix, polycrystalline biological network,
polarization-phase methods for the reconstruction of anisotropy, system of laser
polarimetry, evaluation of the pathological state, statistical analysis, correlation

analysis, fractal analysis.
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