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1. Teparis Ta peabiniTaLiis >XKiHOK 3 O)KMPIiHHSIM Ta FOHAJITISIMU Ha OCHOBI MOJI€JII0BaHHS poOOTH KOJIIHHOTO CyIyio6a

2. Therapy and rehabilitation of women with obesity and gonalgias based on modeling of knee joint functioning

Pedepar:

1. MeTo10 NOCTiIKEHHS € HAayKOBE OOI'PYHTYBAHHS Ta PO3pPOOKa NPAKTUYHUX PEKOMEHTALN 1010 3aCTOCYBAHHS
3aco6iB ¢iznyHOi Teparii Ta piTHeCY y )KiHOK 3 OKAPIHHAM i TOHAITIIMU HAa OCHOBI MOJI€/IIOBAaHHS BHYTPIIIHIX
HaBaHTa)KeHb Y CTPYKTYpaxX HWKHbOI YaCTUHU OIIOPHO-PYX0OBOro anapaty. O6’eKT LOCiI>)KeHHs — CTPYKTypHO-
(YHKUiOHAJIBHUI CTaH XiHOK i3 3a3HaY€HUMU NNOPYLUIEHHSIMU. MeTOI0JI0Tis LOCIiI>)KEHHS BKJII0Yasla aHai3
HAyKOBUX JIKepeJ, KJiHi4Hi, aHTPOIIOMETPUYHI Ta couionoriyni metonu (WOMAC, EuroQol-5D), 6ioimnenancHuit
aHaJli3, METOAU YUCEJILHOTO Ta TEOMETPUYHOTIO MOJIE/IIOBAHHS, & TAKOXX MAaTeMATUYHY CTaTUCTUKY. [1j1s1
MOJI€JIIOBAaHHSI BUKOPUCTAHO NaKeTU IIPUKIALHOI MaTEMATUKU Ta porpamHuil komiekc JIIPA-CATIP. Teopetuune
3HQUEHHS T10JIIra€e B OOIPYHTYBAHHI 3aCTOCYBaHHS T€OMETPUYHOTO Ta YACEIbHOTO MOJEJIIOBAHHS 117151 BUSHAUYEHHS
6e3reyHrx napameTpiB Qi3MYHMX HABAHTAKEHb. [IpakTUYHE 3HaYEHHS pOOOTH MOJIAra€e y po3poolii aropuTmy

HaJaHHA peabisiTaliiiHoi fornomory, o OXOIJIIOE OLiHIOBAHHS CTaHy I1allieHTa, MOJIeJII0BaHHS 6ioMeXaHIYHUX



IIpOLeCiB, BU3HAYEHHS TEPANEeBTUYHUX Liel, mia6ip 3aco6iB BTpyyaHHSs, pO3POOKY Ta OLHKY iHAMBiITyanbHOI
nporpamu. HaykoBa HOBM3HA NOJISITA€ Y BCTAHOBJIEHHI 3aJIESKHOCTEN Mi’K BMiCTOM JKMPOBOi TKAHWHU Ta
[IepEeBaHTAKEHHSIM KOJIIHHUX CYIJI00iB, MOZEJII0BAHHI 3MiH Y 6i0MeXaHilli HY)KHIX KiHI[iBOK, CTBOPEHHI Ta
Bepudikalii JUCKpeTHOi TeOMETPUYHO] i CKIHUEHHO-€JIEMEHTHOI MOJIeJIeH, @ TAKOK OOI'PYHTYBAHHI IPUHLUIIB
BUKOPUCTAHHS Pe3yJIbTaTiB MOJIeII0BaHHS y (pisnuHiil Tepamii. OTpuMaHi pe3yibTaTy MiATBEPAXKYIOTh
eeKTUBHICTb iHAMBiAyai30BaHOr0, 6iOMeXaHiYHO OOIPYHTOBAHOTIO MiX0y A0 peabisniTalii )KiHOK i3 OKUpiHHAM
Ta TOHAJTISIMU i MOXKYTb OYTH BIIPOBaJIXKEHI y IIpaKkTUKy (i3uyHOiI Teparlii Ta peabiniTanii.

2. The purpose of the study is to provide a scientific substantiation and to develop practical recommendations for
the application of physical therapy and fitness interventions in women with obesity and gonalgia based on the
modeling of internal loads within the structures of the lower part of the musculoskeletal system. The object of the
study is the structural and functional state of women with the specified conditions. The research methodology
included the analysis of scientific literature, clinical, anthropometric, and sociological methods (WOMAC
Osteoarthritis Index, EuroQol-5D), bioimpedance analysis, methods of numerical and geometric modeling, as well
as methods of mathematical statistics. Symbolic and numerical applied mathematics software packages and the
LIRA-SAPR software complex were used for modeling purposes. The theoretical significance of the obtained
results lies in substantiating the feasibility of applying geometric and numerical modeling as a conceptual
framework for determining safe and effective parameters of physical loading. The practical significance consists in
the development of an algorithm for providing rehabilitation services, which includes assessment of the patient’s
condition, biomechanical modeling, formulation of therapeutic goals, selection of intervention means,
development, and evaluation of an individualized program. The scientific novelty of the study consists in
establishing functional relationships between the percentage of adipose tissue and the degree of overload in the
knee joints, modeling biomechanical changes in the lower extremities, developing and verifying discrete geometric
and finite element models, as well as substantiating the principles of applying modeling results in physical therapy
practice. The obtained results confirm the effectiveness of an individualized, biomechanically grounded approach
to the rehabilitation of women with obesity and gonalgia and can be implemented in physical therapy and
rehabilitation practice.
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