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Pedepar:

1. lnceprarist npucBsYeHa SOCTiIKEHHIO 3aKOHOMIpHOCTe! (PpaKTalbHOI Opranisaiii Mo304ka i IiBKyJIb BEJIMKOTO
MO3KY. JlociiKeHHs BUKOHaHO Ha cekliiiHoMmy marepiasi (100 MO304YKiB TPYIIiB Jlt0fiel) Ta MarHiTHO-PE30HAaHCHUX
300pa’KEHHSIX TOJI0BHOrO MO3Ky 100 ocib. [17151 MOp(OMETPUYHOTO AOCIIIPKEHHS 0yJI BUKOPUCTaHi HeppaKTabHi
MeTonH (KjlacuyHi MopoMeTpuYHi MeTOAH, IO NOXOIATh i3 EBKIIimoBOI reomeTpii, Ta KinbKicHUI aHai3
CKeJIETOHOBAaHUX 300pakeHb) i pi3Hi MeTonu ppakTasbHOrO aHasi3y — KIACUYHUM CIIOCi6 MifipaXyHKy KBaipaTiB Ta
HOBIi c11oco6U ppaKkTaabHOro aHajidy, po3poobsieHi 3100yBadeM — CIIOCi6 MaclITabyBaHHS KOHTYPY, CIOCi0
3TJ1a>KyBaHHS KOHTYPY, CIIOCi0 (PpaKTaNIbHOIO aHaji3y reTepOreHHOCTI MeIUYHUX 300pPaKeHb, a TAKOXK pO3pobIeHa
aBTOpPOM HOBa Mozudikalis KJIaCMYHOT0 CIIoco0y aAuiartauii mkcesiB. BcTaHOBIEHO, IO B OCHOBI CTPYKTYPHOI
opraxizallii MO304Ka i MiBKyJIb BEJIMKOT'O MO3KY JIEXKUTh (PpaKTaJbHUN IPUHLINII, SIKUAI IPOSIBIISIETHCS y
IepeBOIOAiOHOMY IPUHLUIII ray>KeHHs 617101 pe4OBUHU MO304Ka Ta LAUPPOBOrO CKEJIETY MiBKYJb, @ TAKOXK Y
CKJIaJHill KOHQIrypauii KOHTypY MiaJbHOI NOBEPXHi KOPY LMX BiJ[i/liB TOJIOBHOTO MO3KYy. ByJIO OIMCaHO HasIBHICTDb

JOTHPBOX iTepalliil CTPYKTypHOI Oprasisanii Mo30o4ka Ta ITSITH — MiBKYyJIb BEJIMKOTO MO3KYy. BCTaHOBJIEHO 3HAYEHHS



(pakTaIbHUX PO3MIPHOCTEN CTPYKTYp TOJIOBHOTO MO3KY, 30KpeMa po3mipHocTi 'aycnopda 6i10i pedoBuHN
MO304Ka, KOHTYPiB MiaJbHOI TOBEPXHi KOPX MO30YKA i MiBKYJIb BEJIMKOTO MO3KY Ta PO3MipHOCTI MiHKOBCBKOTO
1M(PPOBUX CKeJIETIB Ta KOHTYPIB MiajIbHOI I0BEPXHi KOPX MO304Ka i MiBKYJIb BEJIMKOT'O MO3KY, & TAKOX Pi3HUX
KOMIIOHEHTIB TKAaHWHU LIMX Bifl1iJiB TOJIOBHOTO MO3KY: TKAHMHU B LIiJIOMY, 01J10i pEYOBMHY, KOPY B LIJIOMY, & TaKOX
3€PHUCTOTO i MOJIEKYJIIPHOTO IapiB KOpY MO304YKa. Byji0 BU3Ha4eHO 0CO6IMBOCTI aHATOMIi MO304Ka i MiBKYJIb
BEJINKOT'O MO3KY, 1110 OOYMOBJIIOIOTbh MiHJIMBICTh 3HAU€Hb Pi3HUX PPaKTaJIbHUX PO3MIPHOCTEN LIUX CTPYKTYp. Byso
BM3HA4Y€HO, 1[0 OCHOBHUMU BEKTOPAaMHU, 1IJ0 BU3HAYAIOTh MiHIMBICTb 3Ha4€Hb PaKTaTbHUX PO3MiIPHOCTEN
CTPYKTYpP TOJIOBHOT'O MO3KY JIIOJVHU, € CTPYKTyPHA CKJIA[IHICTh (BPOIKEHi 0COOGIMBOCTI aHAaTOMIi) Ta HaGyTi 3MiHH,
30KpeMa Ti, [0 CIIOCTEPIraloThCs PpY HOPMaJIbHOMY CTapiHHI. Pe3yspTaTy gOCiI)KeHHSI MOXKYTh
BHMKOPHCTOBYBaTUCh y MPAKTUYHIM MeIULMHI 17151 OLiHIOBaHHSI MOPPOPYHKIIOHATIBHOI'O CTAHY CTPYKTYP F'OJIOBHOTO
MO3KY, y TOMY YMCJIi 1751 AiarHOCTUKY BPOJKEHUX BaJl PO3BUTKY, N1 EpPEHII0BaHH: Ta rPajiallii CTyleHs
HOPMAaJILHOTO i IIaTOJIOTIYHOTO CTaPiHHA FOJIOBHOTO MO3KY, & TAKOXK [IJIS XapaKTePU3yBaHHA i BUSABIIEHHS MEX

ocepe,uKiB YPa’K€HHA TKaHUHU I'OJIOBHOT'O MO3KY.

2. The dissertation is devoted to the study of the consistent patterns of fractal organization of the cerebellum and
cerebral hemispheres. The research was conducted using cadaveric specimens (100 human cerebella) and
magnetic resonance images of the brains of 100 individuals. For morphometric analysis, both non-fractal methods
(classical morphometric techniques derived from Euclidean geometry and quantitative analysis of skeletonized
images) and various fractal analysis methods were employed. These included the classical box-counting method
and several novel fractal analysis techniques developed by the author: the contour scaling method, the contour
smoothing method, the method for fractal analysis of medical image heterogeneity, and a new modification of the
classical pixel dilation method. It was established that the structural organization of the cerebellum and cerebral
hemispheres is based on the fractal principle, which is manifested in the tree-like branching pattern of the
cerebellar white matter and the digital skeleton of the hemispheres, as well as in the complex configuration of the
contour of the pial surface of the cortex in these brain regions. The study identified four iterations of structural
organization in the cerebellum and five in the cerebral hemispheres. The fractal dimensions of brain structures
were determined, including the Hausdorff dimension of the cerebellar white matter, the contours of the pial
surface of the cerebellar and cerebral cortex, as well as the Minkowski dimension of digital skeletons and pial
surface contours of the cerebellar and cerebral cortex. Additionally, the fractal dimensions of various tissue
components in these brain regions were established, including the overall tissue, white matter, entire cortex, and
the granular and molecular layers of the cerebellar cortex. The study identified anatomical features of the
cerebellum and cerebral hemispheres that influence the variability of fractal dimension values in these structures.
It was determined that the primary factors influencing the variability of fractal dimensions in human brain
structures are structural complexity (innate anatomical features) and acquired changes, particularly those
associated with normal aging. The findings of this study can be applied in clinical medicine for assessing the
morphofunctional state of brain structures, including the diagnosis of congenital malformations, differentiation
and grading of normal and pathological brain aging, as well as for characterizing and identifying the boundaries of
foci of brain tissue damage.
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