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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTuyHHUX PyOpHK: 28.17.19

Tema gucepranii:
1. MaTemaTr4He MOJEJIIOBAHHS XOIM JIIOAVHU Ta 33/1a4i ONTUMI3allii KOHCTPYKLil IIPOTE3iB CTETHA

2. Mathematical modeling of the human gait and optimization problems of above-knee prostheses structure.

Pedepar:

1. O6'eKT mociIpKeHHs: HeJliHilHi 6araToBUMipHi AMHAMIUHI KEpOBaHi CUCTEMY, 1JO OIIMCYIOTh PyX OIIOPHO-
PYXOBOTO anapary JIo4HA. MeTa OOCiIKEHHS: PO3PaxXyHOK ONTUMAaJIbHUX KOHCTPYKLilM IPOTe3iB cTerHa. Metonu
IOCIIIIPKEHHS: YMCEIbHO-aHaITUYHMA. TeopeTuyHi i IpakKTUYHI pe3yabTaTH, HOBU3HA: 3alpOIIOHOBAHO HOBI
IIOCTAHOBKM Ta PO3PO6JIEHO YMCEIbHO-aHaNITUYHI METOOMKY PO3B'S3aHHS 3a7ja4 MaTEMaTUYHOTO MOJIE€/IIOBaHHS
XOJ ¥ JIIOJMHY B HOPMI Ta 3 IPOTE30BaHOIO KiHIIiBKOIO, ieHTUdiKallii B'93K0-TIPY>KHUX NTapaMeTPiB CyIJI00iB Hir,
PO3paxyHKy Ta ONTUMi3allii KOHCTPYKLil NpoTe3iB cTerHa. [1060y40BaHO YMCIIOBI aJITOPUTMH, 3a JOIIOMOTOIO SIKUX
IIPOBELEHO KOMII'IOTEPHE MOJEJIOBAHHS XOAU JIIOJVMHN B HOPMI Ta Ha MPOTE3ax CTErHa Pi3HUX KOHCTPYKTMBHUX
CXeM. Y PO3IJISIHYTUX KOHCTPYKLISX IIPOTE3iB BUKOPMCTAHO IIE€PCIIEKTUBHI BUCOKOIVHAMIYHI By3JI KOJIIHHOTO
MEXaHi3My: B'I3KO-TIPY>KHI €JIEMEHTH, TifpaBiliyHi Ta NTHeBMaTU4Hi femndepu. HaBeneHo pe3yibTaTi YMCeIbHOrO
PO3B's13aHHS C(HOPMYJIbOBAHUX 33124 ONTHMi3allii KOHCTPYKLiN IIPOTE3iB CTErHa JIoAuHU. CTYIiHb yIIPOBAIKEHHS:

nnanyeTtbces. Coe pa (ranysb) BUKOPHUCTaHHS: 6ioMexaHika, po60TOTeXHiKa.



2. Investigation object: the nonlinear multidimensional control dynamical system that human gait modeling.
Investigation purpose: calculation of the optimal structures of the above-knee prosthesis. Investigation methods:
numerical-analytic. Theoretical and practical results, novelty: New formulation and numerically-analytical
methods for the solution of the problems of the human gait modelling in normal and with the prosthetic leg,
estimation of the elastic and visco-elastic parameters of the leg's joints, calculation and optimization of the above-
knee prostheses structure are proposed.. The numerical algorithm have been developed by means of which we
have accomplished the computer modelling of the normal human gait and with different kinds of the aboveknee
prostheses. In the proposed prosthetic structures the viscoestic, hydraulic or pneumatic knee joint were used. The
results of the numerical solution of the optimzation problems of the above-knee prostheses have been presented.
Degree of application:it is planned. Sphere (area) of application: biomechanic, mechatronic.
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