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Vzdélani

2017-2021

2015-2017

Odborny asistent @Fakulta stavebni, Ceské vysoké uteni technické v Praze
Topologicka optimalizace

Postdoktorand @Ustav teorie informace a automatizace, Akademie véd Ceské republiky
Topologickd optimalizace

Postdoktorand @Fakulta stavebni, Ceské vysoké uceni technické v Praze
Polynomialni optimalizace ohybové namahanych konstrukci
Modularné-topologickd optimalizace

Ph.D. student @OpenMechanics, Fakulta stavebni, Ceské vysoké uéeni technické v Praze
Optimalni navrh vnitfni struktury navijenych kompozitnich nosnikl

Optimalni navrh modularnich (meta)materild, konstrukci a mechanismi

Polynomidlni optimalizace ohybové naméahanych konstrukci

Wangovo dlazdéni

FemCAD solutions

Optimalizace moduldrnich ramovych konstrukci s diskrétnimi piifezovymi plochami

1toldesign
Optimalizovany navrh nosné konstrukce voziku pro handicapované déti

Fakulta stavebni, Ceské vysoké uceni technické v Praze

Program doktorského studia: Stavebni inZenyrstvi—Fyzikdlni a materidlové inZzenyrstvi
Zévérecnd prace: Modular-topology optimization of structures and mechanisms
Skolitelé: prof. Ing. Jan Zeman, Ph.D., doc. Ing. Mat&j Leps, Ph.D.

Oponenti: Prof. Jean-Bernard Lasserre, prof. RNDr. Michal Ko¢vara, DrSc.

Fakulta stavebni, Ceské vysoké uceni technické v Praze

Program magisterského studia: Stavebni inZenyrstvi—Konstrukce pozemnich staveb
ZavéreCna prace: Modular-topology optimization of truss structures composed of Wang tiles
Skolitel: prof. Ing. Jan Zeman, Ph.D.
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mailto: marek.tyburec@cvut.cz
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https://researchgate.net/profile/Marek-Tyburec
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2011-2015 Fakulta stavebni, Ceské vysoké uceni technické v Praze
Program bakalarského studia: Stavebni inzenyrstvi—-Konstrukce pozemnich staveb
Zavérecnd prace: Vicekriteridlni optimalizace 1é¢ebného pldnu protonové terapie
Skolitel: doc. Ing. Mat&j Leps, Ph.D.

Pedagogické zkuSenosti

2022-2023 Optimalizace stavebnich konstrukci a vypocetnich modelti (pfednasky, v eském jazyce, 3 se-
mestralni kurzy)

2017-2019 Numericka analyza konstrukei (cviceni, v anglickém jazyce, 3 semestralni kurzy)

2018-2021 Stavebni mechanika 1 (cviceni, v Ceském jazyce, 4 semestralni kurzy)

2018-2021 Stavebni mechanika 2 (cviceni, v ¢eském jazyce, 4 semestralni kurzy)

Dovednosti

* Pokrocila znalost: BASH, C++, MATLAB, IATgX, Ansys APDL, Scia Engineer, CPLEX, Gurobi, MOSEK,
Autodesk AutoCAD, Microsoft Office, LibreOffice, HTML, CSS

» Zékladni znalost: Python, MeshLab, Blender, PHP

« Jazykové dovednosti: Anglicky jazyk (B2—First Certificate in English), Cesky jazyk (rodny), Némecky
jazyk (B1)

Ocenéni a aspéchy

* Cena za nejlep$i publikaci mladych autord 2023 v ramci Ustavu teorie informace a automatizace, za
¢lanek ,Bounded Wang tilings with integer programming and graph-based heuristics*

* Cena Josepha Fouriera za pocitacové védy 2022 — specialni cena IT4Innovations udélena Francouzskym
velvyslanectvim v Praze a spolecnostmi Atos a [T4Innovations

o Cestné uznani Prof. Babusky za vynikajici praci v oboru po&italovych véd za dizertatni praci
* Cena rektora 2021 za vynikajici doktorskou préci

* Nominace na cenu JEC2019 Innovation Awards v kategorii additive manufacturing za prototyp optima-
lizované vnitini struktury kompozitniho nosniku (tfeti misto)

* Jmenovité podékovani v knize Prof. Donalda Knutha The Art of Programming, Volume 4, Fascicle 5c:
Dancing Links za objeveni nadbytecné dlazdice v Knuthové aperiodické sadé 92 Wangovych dlaZdic
publikované v The Art of Programming, Volume 1: Fundamental Algorithms v roce 1968

o Cestné uznani Prof. Babusky za vynikajici praci v oboru poé&itadovych vé&d za diplomovou praci

* Cena Prof. Bechyné za nejlepsi diplomovou praci v kategorii teorie konstrukci a materidlového inzenyrstvi
* Pochvala dé€kana za vynikajici zpracovéni a obhajobu diplomové prace

* Pochvala dékana za vynikajici zpracovéni a obhajobu bakaldiské prace

e Vitéz mezindrodniho kola studentské védecké a odborné ¢innosti SVOC2015 v oboru stavebni mechanika

Casopisecké publikace

* M. Tyburec, M. Ko¢vara, M. Handa a J. Zeman, Global weight optimization of frame structures under
free-vibration eigenvalue constraints, 2024, arXiv: 2405.08894 [preprint]

* M. Handa, M. Tyburec a M. Kocvara, Term-sparse polynomial optimization for the design of frame
structures, 2024, doi: 10.13140/RG.2.2.21116.55681 [preprint]
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https://portal.cvut.cz/informace-pro-zamestnance/veda-a-vyzkum/ocenovani-ve-vede-a-vyzkumu/fond-cvut-ceny-rektora/
http://www.jeccomposites.com/knowledge/international-composites-news/optimised-3d-printed-internal-beam-structure
http://www.jeccomposites.com/knowledge/international-composites-news/optimised-3d-printed-internal-beam-structure
https://www.csm.cz/soutez-o-cenu-prof-babusky/
https://portal.fsv.cvut.cz/dp/tkami
https://arxiv.org/abs/2405.08894
2405.08894
https://dx.doi.org/10.13140/RG.2.2.21116.55681
10.13140/RG.2.2.21116.55681

* S. Ma, J. Marecek, V. Kungurtsev a M. Tyburec, Truss topology design under harmonic loads: Peak
power minimization with semidefinite programming, Structural and Multidisciplinary Optimization, 68
(2):40, 2025, doi: 10.1007/s00158-025-03973-5

* M. Tyburec, M. Doskér, M. Somr, M. KruZik a J. Zeman, Modular-topology optimization for addi-
tive manufacturing of reusable mechanisms, Computers & Structures, 307:107630, 2025, doi: 10.1016/j.
compstruc.2024.107630

* M. Tyburec, M. Ko¢vara a M. KruZik, Global weight optimization of frame structures with polynomial
programming, Structural and Multidisciplinary Optimization, 66(12):257, 2023, doi: 10.1007/s00158-023-03715-5

* M. Tyburec a J. Zeman, Bounded Wang tilings with integer programming and graph-based heuristics,
Scientific Reports, 13(1), 2023, doi: 10.1038/s41598-023-31786-a3

* M. Tyburec, M. Doskar, J. Zeman a M. Kruzik, Modular-topology optimization of structures and mecha-
nisms with free material design and clustering, Computer Methods in Applied Mechanics and Enginee-
ring, 395:114977, 2022a, doi: 10.1016/j.cma.2022.114977

* M. Tyburec, J. Zeman, M. KruZik a D. Henrion, Global optimality in minimum compliance topology
optimization of frames and shells by moment-sum-of-squares hierarchy, Structural and Multidisciplinary
Optimization, 64(4):1963-1981, 2021b, doi: 10.1007/s00158-021-02957-5

* M. Tyburec, J. Zeman, M. Doskar, M. Kruzik a M. Leps, Modular-topology optimization with Wang
tilings: An application to truss structures, Structural and Multidisciplinary Optimization, 63(3):1099—
1117, 2020a, doi: 10.1007/s00158-020-02744-8

* M. Tyburec, J. Zeman, J. Novdk, M. Leps, T. Plachy a R. Poul, Designing modular 3D printed reinfor-
cement of wound composite hollow beams with semidefinite programming, Materials & Design, 183:
108131, 2019b, doi: 10.1016/j.matdes.2019.108131

Vyzvané prednasky

* M. Tyburec, Global topology optimization of frame structures under harmonic oscillations, Continuous
optimization seminar, Friedrich-Alexander-Universitdt Erlangen-Niirnberg, 2024b

* M. Tyburec a R. Poul, Optimized 3D-printed internal structure of CFRP beams, Workshop Mathematics
in Industry, Matematicky tstav, Akademie véd Ceské republiky, 2021

* M. Tyburec, Global optimality in minimum-compliance topology optimization by moment-sum-of-squares
hierarchy, MA4M: Mathematical analysis for mechanics, online, 2020b

* M. Tyburec, Topology optimization of discrete structures by semidefinite programming, Optimisation
and numerical analysis seminar, University of Birmingham, 2019a

* M. Tyburec, Topology optimization of discrete structures by semidefinite programming, Necastiv semindf
z mechaniky kontinua, Matematicko-fyzikalni fakulta, Univerzita Karlova, 2019b

Konference a abstrakty

* M. Tyburec, Lasserre hierarchy for topology optimization of frame structures under dynamic excitations,
V Book of Abstracts of the 95th Annual Meeting of the Association of Applied Mathematics and Me-
chanics, April 7th — April 11th, 2025 Poznarn (Poland). Gesellschaft fiir Angewandte Mathematik und
Mechanik e.V., 2025, ISBN 978-83-7775-791-8

* M. Tyburec, Weight minimization of frame structures under free-vibration eigenvalue constraints with
polynomial optimization, V 33rd European conference on Operational Research, Copenhagen. The As-
sociation of European Operational Research Societies, 2024a

* M. Tyburec, Global topology optimization of bending resistant structures with continuous cross-section
parametrization, V Ist CEACM Conference on Synergy between Multiphysics/Multiscale Modeling and
Machine Learning. Central European Association for Computational Mechanics, 2024c
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https://dx.doi.org/10.1007/s00158-025-03973-5
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10.1007/s00158-023-03715-5
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10.1038/s41598-023-31786-a3
https://dx.doi.org/10.1016/j.cma.2022.114977
10.1016/j.cma.2022.114977
https://dx.doi.org/10.1007/s00158-021-02957-5
10.1007/s00158-021-02957-5
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10.1007/s00158-020-02744-8
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http://workshop.math.cas.cz/MathInIndustry2021/
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https://mathplus.de/topic-development-lab/tes-winter-2020-21/ma4m/
https://mathplus.de/topic-development-lab/tes-winter-2020-21/ma4m/
http://talks.bham.ac.uk/talk/index/3891
http://knm.mff.cuni.cz/events/event/1012

* M. Tyburec, Global minimum-weight design of frame structures with polynomial optimization, V The
15th World Congress of Structural and Multidisciplinary Optimization, Book of Abstracts. International
Society for Structural and Multidisciplinary Optimization, 2023

* M. Tyburec, M. Doskéf, J. Zeman a M. Kruzik, Modular-topology optimization of structures and mecha-
nisms: A free-material optimization-based heuristics, ECCOMAS 2022, Oslo, Norsko, 2022b

* M. Tyburec, J. Zeman, M. Kruzik a D. Henrion, Topology optimization of discrete structures by polyno-
mial optimization, EurOpt 2021, Ecole Nationale de I’ Aviation Civile, Toulouse, Francie, 2021c, [odkaz]

* M. Tyburec, J. Zeman, M. KruZik a D. Henrion, Global optimality in minimum compliance topology op-
timization of frame and shell structures, V The [4th World Congress of Structural and Multidisciplinary
Optimization, Book of Abstracts. International Society for Structural and Multidisciplinary Optimization,
2021d

* M. Tyburec, J. Zeman, M. KruZik a D. Henrion, Global minimum-compliance optimization of frame and
shells, VI ECCOMAS Young Investigators Conference, Valencie, Spanélsko, 2021e

* M. Tyburec, Robotickd ,stavebnice*: Navijené kompozitni nosniky, Tecnicall, 01:32, 2020a, [odkaz]

* M. Tyburec, J. Zeman, M. KruZik a D. Henrion, On optimum design of frame structures, V NMM2019:
Nano & Macro Mechanics 2019, svazek 26, str. 117—-125, Praha, 2020b. Ceské vysoké uceni technické
v Praze, doi: 10.14311/app.2020.26.0117

* M. Tyburec, J. Zeman, J. Novak, M. Leps, T. Plachy a R. Poul, 3D-printed internal structure for composite
beams by semidefinite programming, V ISCAMI 2019, Book of Abstracts, Praha, 2019¢c. Ceské vysoké
uceni technické v Praze, Fakulta stavebni

* M. Tyburec, J. Zeman, J. Novdk a R. Poul, Optimised 3D-printed internal beam structure, JEC Composi-
tes Magazine, 56(127):115, 2019d

e M. Tyburec a R. Poul, Vnitini struktury navijenych kompozitnich nosnikl, PraZskd technika, 01:14,
2019, [odkaz]

* M. Tyburec, J. Zeman a M. Leps, Optimization of modular truss structures composed of Wang tiles, V The
13th World Congress of Structural and Multidisciplinary Optimization, Book of Abstracts. International
Society for Structural and Multidisciplinary Optimization, 2019a

* M. Tyburec, J. Zeman, M. Leps, J. Novak a R. Poul, Wound composite beam internal structure optimi-
zation, V Engineering Mechanics 2018, Book of Full Texts, str. 873-876, Praha, 2018a. Ustav teoretické
a aplikované mechaniky, Akademie véd Ceské republiky, doi: 10.21495/91-8-873

* M. Tyburec, J. Zeman, M. Leps, M. Somr, T. Plachy, J. Novdk a R. Poul, Minimum-weight truss rein-
forcement of a composite beam to increase the free-vibrations fundamental eigenfrequency, V Special
Concrete and Composites 2017, svazek 760 z Key Engineering Materials, str. 219-224, Curych, 2018b.
Transtech Publications, doi: 10.4028/www.scientific.net/KEM.760.219

* M. Tyburec a J. Zeman, Optimization-based approach to tiling finite areas with arbitrary sets of Wang ti-
les, V. NMM2017: Nano & Macro Mechanics 2017, svazek 13, str. 135-141, Praha, 2017b. Ceské vysoké
uceni technické v Praze, doi: 10.14311/APP.2017.13.0135

* M. Tyburec a J. Zeman, Comparison of semidefinite solvers for topology optimization of cantilever trus-
ses subject to fundamental eigenvalue constraint, V Modern Methods of Experimental and Computatio-
nal Investigations in Area of Construction I, str. 172—-177, Pfaffikon, 2017a. Transtech Publications, doi:
10.4028/www.scientific.net/ AMR.1144.172

* M. Tyburec a M. Leps, Global topology weight optimization of 52-bar benchmark truss with discrete
cross-sections, V. Engineering Mechanics 2016, Book of Full Texts, str. 558561, Praha, 2016. Ustav
teoretické a aplikované mechaniky, Akademie véd Ceské republiky

Postery

* M. Tyburec, M. Doskaér, J. Zeman a M. KruZik, Modular-topology optimization with Wang tilings: Free-
material-optimization-based heuristics, GAMM Junior’s Summer School 2021 on Shape and Topology
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Optimization, Rakousko, Styrsky Hradec, 2021a

M. Tyburec, J. Zeman, M. Doskér, M. Leps a J. Novdk, Modular-topology optimization of truss structures
composed of Wang tiles, Topology optimization: Theory, methods, and applications, Dansko, Kodan,
2017

Sluzba komunité

2025
2025
2024
2024
2024
2024
2023
2023

2021
2021
2020
2019

Recenze pro SIAM Journal on Optimization

Recenze pro Engineering Structures

Recenze pro Acta Mathematica Sinica, English Series
Recenze pro Engineering with Computers

Recenze pro Optimization and Engineering

Recenze pro Cogent Engineering

Recenze pro Theoretical Computer Science

Oponentura diplomové price
Dominik Fischer, Ridici systém pro flexibilni moduldrni struktury
Fakulta elektrotechnickd, Ceské vysoké uceni technické v Praze

Recenze pro Composites Part B: Engineering
Ptedsedajici vyzvané sekce Polynomial Optimization I na konferenci EurOpt2021
Recenze pro Engineering Computations

Oponentura diplomové prace
Lukas Bertl, Samoskladani: Modelovani, simulace a planovani
Fakulta elektrotechnickd, Ceské vysoké uceni technické v Praze

Absolvované kurzy

Topology optimization: Theory, methods, and applications (Dansko, DTU, 2017)
Letni §kola mechaniky kompozitnich materiali a konstrukci (Ceska republika, 2017)
Linear matrix inequalities with applications in control (Fakulta elektrotechnickd, CVUT, 2018)
Combinatorial optimization (Fakulta elektrotechnicka, CVUT, 2018)

Numerical optimization (Matematicko-fyzikalni fakulta, Univerzita Karlova, 2018)
Modeling of localized inelastic deformation (Fakulta stavebni, éVUT, 2018)
Mechanika kompozitnich materialt (Fakulta strojni, CVUT, 2018)

Mikromechanika a popis mikrostruktury material (Fakulta stavebni, CVUT, 2018)
Numerické metody mechaniky 1 a 2 (Fakulta stavebni, CVUT, 2017-2018)

OOFEM training course (Fakulta stavebni, CVUT, 2018)

Scientific writing (Narodni technickd knihovna, 2018)

GAMM junior’s summer school 2021 on shape and topology optimization (Styrsky Hradec, Rakousko,
2021)

Projekty

MSMT 8J24DE005 Free-material optimization for manufacturable modular structures, projekt na pod-
poru mobility (Ceska republika, Némecko), hlavni fesitel, 2024-2025
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https://dspace.cvut.cz/handle/10467/109761
https://europt2021.recherche.enac.fr/?page_id=644
https://dspace.cvut.cz/handle/10467/82529
http://www.mk2.cz/content/files/druhe_oznameni_MK_2_2017.pdf
http://homepages.laas.fr/henrion/courses/lmi18/
https://www.applied.math.tugraz.at/tagungen/samm21/

» PPLZ 1L.100752301 Topology optimization of compliant mechanisms and bending-resistant structures,
individdlni projekt z programu na podporu lidskych zdroji, Akademie véd Ceské republiky, hlavni
resitel (rozpocet 1 200 000 CZK), 2023-2024

* GACR 22-15524S Polynomial optimization in the design of globally optimal frame structures under
dynamic loads, ¢len feSitelského tymu, 2022-2024

« GACR 21-06569K Scales and shapes in continuum thermomechanics, &len feSitelského tymu, 2022—
2023

« Inicia¢ni fond, stipendium, zdroj podpory: Fakulta stavebni, CVUT (rozpo&et 40 000 CZK), 20202021

* SGS 21/039/0HK1/1T/11 Global optimality in minimum-compliance topology optimization of frames
and shells: Undamped harmonic vibrations, hlavni feSitel interniho studentského projektu CVUT (rozpocet
126 000 CZK), 2021

* SGS 19/033/0HK1/1T/11 Design toolchain for modular structures: Accelerated optimization and sto-
chastic analysis, hlavni fegitel internfho studentského projektu CVUT (rozpocet 820 000 CZK), 2019

+ GACR 19-26143X Non-periodic pattern-forming metamaterials: Modular design and fabrication, &len
reSitelského tymu, 2019-2021

« TACR TH02020420 Hierarchical additive fabrication of composite components with functionally orien-
ted filling, ¢len feSitelského tymu, 2017-2019

* Vicekriteridlni optimalizace 1é¢ebného pldnu protonové terapie, stipendium, zdroj podpory: CVUT Me-
dialLab (rozpocet 70 000 CZK), 2014-2015
Pobyty v zahranici

* Ttitydenni pobyt na University of Birmingham (prof. RNDr. Michal Kocvara, DrSc.)

* Dvoutydenni pobyt na Friedrich-Alexander-Universitit Erlangen-Niirnberg (prof. Michael Stingl, prof.
Giovanni Fantuzzi)
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