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EDUCATION

2012-2015 Doctor of Philosophy Theoretical Mechanics,
Moscow Institute of Physics and Technology (MIPT)

2010-2012 Master of Science Applied Mathematics and Control,
(with distinction) Moscow Institute of Physics and Technology (MIPT)

2006-2010 Bachelor of Science Aerophysics and Space Research,
(with distinction) Moscow Institute of Physics and Technology (MIPT)

PROFESSIONAL POSITIONS

2020-present  Senior Researcher Space Systems Dynamics Department,
Keldysh Institute of Applied Mathematics (KIAM)

2018-2020 Researcher Space Systems Dynamics Department,
Keldysh Institute of Applied Mathematics (KIAM)

2017-2018 Researcher Mechanics and Motion Control Department,
Keldysh Institute of Applied Mathematics (KIAM)

2014-2017 Junior Researcher Mechanics and Motion Control Department,
Keldysh Institute of Applied Mathematics (KIAM)

2010-2013 Research Assistant Mechanics and Motion Control Department,
Keldysh Institute of Applied Mathematics (KIAM)

TEACHING EXPERIENCE

2021-2022 Deputy Chair Department of Mathematical Modeling and Applied
Mathematics, MIPT

2019-2023 Associate Professor Department of Mathematical Modeling and Applied
Mathematics, MIPT

2012-2019 Assistant Professor Department of Mathematical Modeling and Applied
Mathematics, MIPT

Courses taught:

Systems and Methods of Earth and Space Navigation (Fall 2012 — Spring 2023)
Advanced Space Flight Mechanics (Fall 2014 — Fall 2020)
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Advanced Analytical Mechanics (Spring 2016 — Spring 2023)
Dynamical Systems | (Spring 2018 — Fall 2022), Dynamical Systems Il (Spring 2022 — Spring 2023)

AWARDS

1. Committee on Space Research (COSPAR) Outstanding Paper Award for Young Scientists (jointly
with M. Shirobokov and M. Ovchinnikov) for the paper “On the Design of a Space Telescope Orbit
Around the Sun-Venus L2 Point” published in the journal Advances in Space Research, 2022.

2. Medal of the Russian Academy of Sciences for Young Researchers (jointly with M. Shirobokov) in
the area of mathematics for the research project “Development of Techniques for Design and High-

Precision Modeling of Prospective Small Spacecraft Missions,” 2017.

3. Best paper among graduate students, Session “Theoretical Mechanics,” 54" MIPT Scientific Con-
ference “Modern Issues of Fundamental and Applied Sciences,” 2011.

4. Best paper among graduate students, Session “Spaceflight Dynamics and Control,” 53 MIPT Sci-
entific Conference “Modern Issues of Fundamental and Applied Sciences,” 2010.

5. Best paper among undergraduate students, Session “Theoretical Mechanics,” 5224 MIPT Scientific
Conference “Modern Issues of Fundamental and Applied Sciences,” 2009.

MEMBERSHIP IN EDITORIAL BOARDS AND CONFERENCE ORGANIZING COMMITTEES

1. Deputy Chair of the Spacecraft Dynamics and Motion Control session, MIPT Scientific Conference,
2018-2023.

REVIEWING JOURNAL PAPERS

Acta Astronautica, Journal of Guidance, Control, and Dynamics, Celestial Mechanics and Dynamical
Astronomy, Journal of Spacecraft and Rockets, Nonlinear Dynamics, Advances in Space Research,
Physica D: Nonlinear Phenomena, Aerospace, Applied Sciences, Automation and Remote Control

SCHOLARSHIPS

1. RF President’s Scholarship, 2012-2014, 2015-2017
2. National Academic Scholarship, 2011-2012
3. Alexander Abramov Charity Foundation Scholarship, 2007-2010

4. Academic Senate Scholarship, 2006-2012

RESEARCH INTERESTS

1. Orbital dynamics and control
e Orbital maneuvers optimization under constraints on the thrust direction
e Earth-orbiting formation flying concept and its science applications

e Orbit design for near-Earth and near-Moon satellite constellations
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e Deorbiting of retired satellites
¢ Orbital motion of spacecraft with a solar salil
¢ Interplanetary trajectory optimization

e Stationkeeping for unstable orbits around collinear libration points

2. Attitude dynamics

¢ Vision-based algorithms for identification of attitude motion
e Star pattern recognition algorithms for identification of attitude motion

e Attitude motion of spacecraft with a solar sail

PATENTS, CERTIFICATES, INVENTIONS

1.

Russian software certificate No. 2018612958 “Software package for the design of periodic orbits in
the vicinity of lunar L1 and L2 libration points,” authors: M. Shirobokov, S. Trofimov,

M. Ovchinnikov, possessor of the rights: Keldysh Institute of Applied Mathematics, Russian Acad-
emy of Sciences, priority date: 6 December 2017.

Russian software certificate No. 2016619866 “Software package for forecasting lifetime of space-
craft with a solar sail under the action of gravitational, aerodynamic, magnetic, and solar radiation
pressure forces,” authors/inventors: S. Trofimov, M. Ovchinnikov, S. Tkachev, D. Roldugin, pos-
sessor of the rights: Keldysh Institute of Applied Mathematics, Russian Academy of Sciences, pri-
ority date: 1 July 2016.

. Russian software certificate No. 2014660159 “Software package for design of interplanetary trajec-

tories with powered swing-bys using method of virtual trajectories,” authors/inventors: M. Shiro-
bokov, S. Trofimov, M. Ovchinnikov, I. Ritus, possessor of the rights: Keldysh Institute of Applied
Mathematics, Russian Academy of Sciences, priority date: 7 August 2014.

. Russian software certificate No. 2012615775 “Software package for design and investigation of

controlled orbital and attitude motion of formation flying spacecraft equipped with thrusters of new
generation,” authors/inventors: M. Shirobokov, S. Trofimov, M. Ovchinnikov, S. Mirer, S. Tkachev,
D. Ivanov, D. Roldugin, M. Sakovich, A. llyin, possessor of the rights: Keldysh Institute of Applied
Mathematics, Russian Academy of Sciences, priority date: 10 July 2012.

Russian software certificate No. 2012615774 “Software package for design of interplanetary trajec-
tories with deep space maneuvers and swing-bys using method of virtual trajectories,” authors/in-
ventors: M. Shirobokov, S. Trofimov, M. Ovchinnikov, possessor of the rights: Keldysh Institute of
Applied Mathematics, Russian Academy of Sciences, priority date: 10 July 2012.

MONOGRAPHS, CHAPTERS IN BOOKS

1.

Sergey Trofimov. CubeSat Handbook. From Mission Design to Operations. Contribution to Part Il,
Chapter 1: Applied Astrodynamics / ed. by C. Cappelletti, S. Battistini, and B. Malphrus. Academic
Press, 2020. 420 p.

ISBN 978-0-128178-84-3, doi: 10.1016/B978-0-12-817884-3.00001-1

URL: https://www.elsevier.com/books/cubesat-handbook/cappelletti/978-0-12-817884-3

Sergey Trofimov. A Handbook for Post-Mission Disposal of Satellites Less Than 100 kg. Contri-
bution to Chapter 6: Using Other Retarding Forces / ed. by D. McKnight and R. Kawashima. I1AA,
2019. 105 p.
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ISBN 978-2-917761-68-7
URL: https://iaaspace.org/wp-content/uploads/iaa/Scientific%20Activity/sg423finalreport.pdf

D. Ivanov, S. Trofimov, M. Shirobokov. Numerical Modeling of Spacecraft Orbital and Attitude
Motion / ed. by M. Ovchinnikov. KIAM Publishing, Moscow, 2016. 118 p. (in Russian)

ISBN 978-5-98354-023-1, doi: 10.20948/mono-2016-trofimov

URL: http://keldysh.ru/e-biblio/trofimov/

PEER-REVIEWED PUBLICATIONS

1.

Kirill Suslov, Maksim Shirobokov, Sergey Trofimov. Approximate Finite-Fourier Solution of the
Periodically Perturbed Two-Body Problem // Journal of Guidance, Control, and Dynamics (under
review).

. Sergey Trofimov, Maksim Shirobokov, Mikhail Ovchinnikov. Lunar Satellite Constellations in Fro-

zen Low Orbits // Advances in Space Research (submitted).

. Kirill Korneev, Sergey Trofimov. Low-Thrust Trajectory Optimization in Kustaanheimo-Stiefel

Variables // Cosmic Research, 2024, V. 62, No. 1 (accepted).

Maksim Shirobokov, Sergey Trofimov. KIAM Astrodynamics Toolbox Library for Spacecraft Or-
bital Motion Design // Programming and Computer Software, 2024, V. 50, No. 1 (accepted).

. Anastasia Tselousova, Sergey Trofimov, Maksim Shirobokov, Mikhail Ovchinnikov. Geometric

Analysis of Sun-Assisted Lunar Transfer Trajectories in the Planar Bicircular Four-Body Model //
Applied Sciences, Special Issue “Advanced Schemes for Lunar Transfer, Descent and Landing,”
2023, V. 13, No. 8, 24 p. doi: 10.3390/app13084676

URL: https://www.mdpi.com/2076-3417/13/8/4676

. Anastasia Tselousova, Sergey Trofimov, Maksim Shirobokov. Station-Keeping in High Near-

Circular Polar Orbits Around the Moon // Acta Astronautica, 2021, V. 188, p. 185-192. doi:
10.1016/j.actaastro.2021.07.025
URL: https://www.sciencedirect.com/science/article/abs/pii/S0094576521003830

. Maksim Shirobokov, Sergey Trofimov, Mikhail Ovchinnikov. Survey of Machine Learning Tech-

niques in Spacecraft Control Design // Acta Astronautica, 2021, V. 186, p. 87-97. doi:
10.1016/j.actaastro.2021.05.018
URL.: https://www.sciencedirect.com/science/article/pii/S0094576521002514

. Maksim Shirobokov, Sergey Trofimov. Adaptive Neural Formation-Keeping Control of Satellites in

a Low-Earth Orbit // Cosmic Research, 2021, V. 59, No. 6, p. 501-516. doi:
10.1134/S0010952521060113
URL: https://link.springer.com/article/10.1134/S0010952521060113

. Maksim Shirobokov, Sergey Trofimov, Mikhail Ovchinnikov. On the Design of a Space Telescope

Orbit Around the Sun-Venus L2 Point // Advances in Space Research, 2020, V. 65, No. 6, p. 1591-
1606. doi: 10.1016/j.asr.2019.12.022
URL: https://www.sciencedirect.com/science/article/pii/S027311771930907X

10. Maksim Shirobokov, Sergey Trofimov. Low-Thrust Transfers to Lunar Orbits from Halo Orbits

Around Lunar Libration Points L1 and L2 // Cosmic Research, 2020, V. 58, No. 3, p. 181-191. doi:
10.1134/S0010952520030065
URL: https://link.springer.com/article/10.1134/S0010952520030065
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Sergey Trofimov, Maksim Shirobokov, Anastasia Tselousova, Mikhail Ovchinnikov. Transfers
from Near-Rectilinear Halo Orbits to Low-Perilune Orbits and the Moon’s Surface // Acta Astro-
nautica, 2020, V. 167, p. 260-271. doi: 10.1016/j.actaastro.2019.10.049

URL: https://www.sciencedirect.com/science/article/pii/S0094576519313773

Danil Ivanov, Mikhail Ovchinnikov, Dmitry Roldugin, Stepan Tkachev, Sergey Trofimov, Ser-
gey Shestakov, Maksim Shirobokov. Software Package for Simulating the Angular and Orbital
Motion of a Satellite // Mathematical Models and Computer Simulations, 2020, V. 12, No. 4, p.
561-568. doi: 10.1134/S2070048220040109

URL: https://link.springer.com/article/10.1134/S2070048220040109

Maksim Shirobokov, Sergey Trofimov. Recovery of Quasi-Halo Orbit Missions in Case of Con-
tingent Station-Keeping Maneuver Delay // Acta Astronautica, 2019, V. 165, p. 382-387. doi:
10.1016/j.actaastro.2019.09.022

URL: https://www.sciencedirect.com/science/article/pii/S0094576519312895

Michael Koptev, Sergey Trofimov, Mikhail Ovchinnikov. Design and Deployment of a Tetrahedral
Formation with Passive Deputy Nanosatellites for Magnetospheric Studies // Advances in Space
Research, 2019, V. 63, No. 12, p. 3953-3964. doi: 10.1016/j.asr.2019.03.007

URL: https://www.sciencedirect.com/science/article/pii/S0273117719301863

Sergey Trofimov, Anastasia Tselousova, Maksim Shirobokov. Two Direct Low Thrust Trajectory
Optimization Techniques // Journal of Computer and Systems Sciences International, 2018, V.
57, No. 6, p. 989-1000. doi: 10.1134/S1064230718060114

URL.: https://link.springer.com/article/10.1134%2FS1064230718060114

Maksim Shirobokov, Sergey Trofimov, Mikhail Ovchinnikov. Design of Interplanetary Trajectories
with Passive Gravity Assists and Deep Space Maneuvers // Cosmic Research, 2018, V. 56, No.
4, p. 317-330. doi: 10.1134/S0010952518040044

URL: https://link.springer.com/article/10.1134/S0010952518040044

Sergey P. Trofimov, Mikhail Yu. Ovchinnikov. Performance Scalability of Square Solar Sails //
Engineering Note, Journal of Spacecraft and Rockets, 2018, V. 55, No. 1, p. 241-245. doi:
10.2514/1.A33894

URL: https://doi.org/10.2514/1.A33894

Sergey P. Trofimov, Mikhail Yu. Ovchinnikov. Sail-Assisted End-of-Life Disposal of Low-Earth
Orbit Satellites // Engineering Note, Journal of Guidance, Control, and Dynamics, 2017, V. 40,
No. 7, p. 1794-1803. doi: 10.2514/1.G002300

URL: https://arc.aiaa.org/doi/abs/10.2514/1.G002300

Maksim Shirobokov, Sergey Trofimov, Mikhail Ovchinnikov. Survey of Station-Keeping Tech-
niques for Libration Point Orbits // Journal of Guidance, Control, and Dynamics, 2017, V. 40, No.
5, p. 1085-1105. doi: 10.2514/1.G001850

URL.: https://arc.aiaa.org/doi/abs/10.2514/1.G001850

Maksim Shirobokov, Sergey Trofimov, Mikhail Ovchinnikov. Recovery of Halo Orbit Missions in
Case of Contingent Station-Keeping Maneuver Delay // Advances in Space Research, 2016, V.
58, No. 9, p. 1807-1818. doi: 10.1016/j.asr.2016.07.003

URL: http://www.sciencedirect.com/science/article/pii/S0273117716303623

Sergey Trofimov, Mikhail Ovchinnikov. Optimal Multiple-Impulse Circular Orbit Phasing // Engi-
neering Note, Journal of Guidance, Control, and Dynamics, 2016, V. 39, No. 7, p. 1675-1678. doi:
10.2514/1.G001513

URL: http://arc.aiaa.org/doi/abs/10.2514/1.G001513
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22.

23.

24.

25.

26.

27.

28.

Anna Guerman, Michael Ovchinnikov, Georgi Smirnov, Sergey Trofimov. High-Precision Single-
Input Control of Relative Motion in Spacecraft Formation // Acta Astronautica, 2014, V. 94, No. 1,
p. 375-382. doi: 10.1016/j.actaastro.2013.02.014

URL: http://www.sciencedirect.com/science/article/pii/S0094576513000714

Michael Ovchinnikov, Maksim Shirobokov, Sergey Trofimov. Method of Virtual Trajectories for
the Design of Gravity Assisted Missions // Cosmic Research, 2013, V. 51, No. 6, p. 439-451. doi:
10.1134/S001095251306004X

URL: https://link.springer.com/article/10.1134/S001095251306004X

Michael Ovchinnikov, Maksim Shirobokov, Sergey Trofimov. Method of Virtual Trajectories for
the Design of Gravity Assisted Missions // Academy Transactions Note, Acta Astronautica, 2013,
V. 91, p. 137-140. doi: 10.1016/j.actaastro.2013.06.003

URL: http://www.sciencedirect.com/science/article/pii/S0094576513001938

Michael Yu. Ovchinnikov, Sergey P. Trofimov, Hao-Chi Chang. Radio Occultation Constellation
Deployment via Impulses along the Geomagnetic Field // Acta Astronautica, 2013, V. 82, No. 1, p.
80-87. doi: 10.1016/j.actaastro.2012.04.032

URL.: http://www.sciencedirect.com/science/article/pii/S0094576512001476

Anna D. Guerman, Michael Yu. Ovchinnikov, Georgi V. Smirnov, Sergey P. Trofimov. Closed
Relative Trajectories for Formation Flying with Single-Input Control // Mathematical Problems in
Engineering, Special Issue “Mathematical Methods Applied to the Celestial Mechanics of Atrtificial
Satellites,” 2012, V. 2012, ID 967248, 20 p. doi: 10.1155/2012/967248

URL.: http://www.hindawi.com/journals/mpe/2012/967248/

D. Ivanov, S. Tkachev, D. Roldugin, S. Trofimov, D. Nuzhdin, S. Karpenko. Analytical, Numeri-
cal, and Experimental Research of Microsatellite Attitude Control Algorithms // Bulletin of Loba-
chevsky State University of Nizhny Novgorod, 2011, V. 4, No. 2, p. 152-154. (in Russian)

Michael Yu. Ovchinnikov, Andrey A. Baranov, Sergey P. Trofimov. Development of Formation
for lonosphere Sounding Based on Two Satellites Equipped with a Passive Magnetic Attitude
Control System // Journal of Aerospace, Engineering, Sciences and Applications, 2011, V. I,
No. 1, p. 99-112.

URL.: http://www.aeroespacial.org.br/jaesa/editions/repository/v03/n01/7-
OvchinnikovBaranovTrofimov.pdf

CONFERENCE PAPERS INDEXED IN WEB OF SCIENCE AND/OR SCOPUS DATABASES

1.

Kirill Suslov, Maksim Shirobokov, Sergey Trofimov, Mikhail Ovchinnikov. Approximate Closed-
Form Solution of the Periodically Perturbed Two-Body Problem with Application to Low-Thrust Op-
timization // Proceedings of the 74" International Astronautical Congress, Baku, Azerbaijan, Octo-
ber 2-6, 2023, Paper IAC-23.C1.7.9, published by International Astronautical Federation & Curran
Associates, 2024, IAF Astrodynamics Symposium 2023, V. ?, p. ??2??-?2?2?7.

ISBN ?

URL: ?

. Irina Glazunova, Sergey Trofimov, Anastasia Tselousova. Single-Launch Deployment of Lunar

Constellations from a Sun-Assisted Lunar Transfer Trajectory // Proceedings of the 74% Interna-
tional Astronautical Congress, Baku, Azerbaijan, October 2-6, 2023, Paper IAC-23.C1.LBA.5, pub-
lished by International Astronautical Federation & Curran Associates, 2024, IAF Astrodynamics
Symposium 2023, V. ?, p. 2?2?2?2-2?2?7.

ISBN ?

URL: ?
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3. Nuraddin Adigozalov, Maksim Shirobokov, Mikhail Ovchinnikov, Sergey Trofimov. Analytical Ap-
proximations of Spatial Distant Retrograde Orbits / Proceedings of the 74% International Astronau-
tical Congress, Baku, Azerbaijan, October 2-6, 2023, Paper IAC-23.C1.8.2, published by Interna-

tional Astronautical Federation & Curran Associates, 2024, IAF Astrodynamics Symposium 2023,
V. ?, p. 2?2?22-22??

ISBN ?
URL: ?

4. Sergey Trofimov, Maksim Shirobokov, Mikhail Ovchinnikov. Design and Study of Satellite Con-
stellations in Frozen Low Lunar Orbits // Proceedings of the 73 International Astronautical Con-
gress, Paris, France, September 18-22, 2022, Paper IAC-22.LBA.C1.2, published by International
Astronautical Federation & Curran Associates, 2023, IAF Astrodynamics Symposium 2022, V. 1, p.
1600-1610.

ISBN 978-1-7138-7409-6
URL: https://www.proceedings.com/69393.html

5. Anastasia Tselousova, Sergey Trofimov, Maksim Shirobokov. Multiple-Shooting Continuation of
Sun-Assisted Lunar Transfers from the Planar Bicircular to the Ephemeris Model // Proceedings of
the 739 International Astronautical Congress, Paris, France, September 18-22, 2022, Paper IAC-
22.C1.IPB.21, published by International Astronautical Federation & Curran Associates, 2023, IAF
Astrodynamics Symposium 2022, V. 1, p. 1482-1492.

ISBN 978-1-7138-7409-6
URL: https://www.proceedings.com/69393.htm|

6. Maksim Shirobokov, Sergey Trofimov, Mikhail Ovchinnikov. Lunar Frozen Orbits for Small Satel-
lite Communication/Navigation Constellations // Proceedings of the 722 International Astronautical
Congress, Dubai, UAE, October 25-29, 2021, Paper IAC-21-C1.4.6, published by International As-
tronautical Federation & Curran Associates, 2022, IAF Astrodynamics Symposium 2021, V. 1, p.
347-360.

ISBN 978-1-7138-4307-8
URL: https://www.proceedings.com/62593.html

7. Anastasia Tselousova, Sergey Trofimov, Maksim Shirobokov, and Denis Perepukhov. Geometric
Approach to the Design of Lunar-Gravity-Assisted Low-Energy Earth-Moon Transfers // Advances
in the Astronautical Sciences, 2022, V. 177, p. 1981-2000. Presented as Paper AAS 21-698,
AAS/AIAA Astrodynamics Specialist Conference, Big-Sky-—MF-USA online, August 9-11, 2021.
ISBN 978-0-87703-683-8
URL: https://www.univelt.com/linkedfiles/v177%20Contents.pdf

8. Mikhail Ovchinnikov, Maksim Shirobokov, Sergey Trofimov, Stas Barabash, Per-Erik Atterwal.
Low-Thrust Microspacecraft Delivery to a Lunar Orbit After the Launch to GTO or MEO //
Proceedings of the 71 International Astronautical Congress, CyberSpace Edition, October 12-14,
2020, Paper IAC-20-C1.4.13, published by International Astronautical Federation & Curran Associ-
ates, 2021, IAF Astrodynamics Symposium 2020, V. 1, p. 323-330.

ISBN 978-1-7138-3276-8
URL.: https://www.proceedings.com/59802.html

9. Anastasia Tselousova, Maksim Shirobokov, Sergey Trofimov. Geometrical Tools for the Sys-
tematic Design of Low-Energy Transfers in the Earth-Moon-Sun System // Advances in the Astro-
nautical Sciences, 2021, V. 175, p. 5233-5250. Presented as Paper AAS 20-695, AAS/AIAA As-
trodynamics Specialist Conference, Seuth-Lake Tahee,-CA-USA online, August 9-12, 2020.
ISBN 978-0-87703-675-3
URL: http://www.univelt.com/linkedfiles/v175%20Contents.pdf

10. Artemy Sorokin, Maksim Shirobokov, Sergey Trofimov. Artificial Neural Networks for Control and
Propagation of Low-Thrust Trajectories // AIP Conference Proceedings, 2019, V. 2171, p.
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11.

12.

13.

14.

15.

16.

17.

200010-1-200010-7. Presented at XLIlIl Academic Readings on Astronautics, Moscow, January
29 — February 1, 2019. doi: 10.1063/1.5133368

ISBN 978-0-7354-1918-6

URL: https://aip.scitation.org/doi/abs/10.1063/1.5133368

Anastasia Tselousova, Maksim Shirobokov, Sergey Trofimov. Direct Two-Impulse Transfers
from a Low-Earth Orbit to High Circular Polar Orbits Around the Moon // AIP Conference Pro-
ceedings, 2019, V. 2171, p. 130022-1-130022-6. Presented at XLIII Academic Readings on As-
tronautics, Moscow, January 29 — February 1, 2019. doi: 10.1063/1.5133289

ISBN 978-0-7354-1918-6

URL: https://aip.scitation.org/doi/abs/10.1063/1.5133289

Anastasia Tselousova, Maksim Shirobokov, Sergey Trofimov. High-Altitude Near-Circular Orbits
for a Lunar Orbital Station // Advances in the Astronautical Sciences, 2019, V. 170, p. 41-52. Pre-
sented as Paper IAA-AAS-SciTech2018-062, IAA SciTech Forum 2018, IAA Conference on
Space Flight Mechanics, Moscow, Russia, November 13-15, 2018.

ISBN 978-0-87703-664-7

URL.: http://www.univelt.com/linkedfiles/v170%20Contents.pdf

Sergey Trofimov, Maksim Shirobokov, Anastasia Tselousova, Mikhail Ovchinnikov. Transfers
Between Near-Rectilinear Halo Orbits and the Moon // Proceedings of the 69 International As-
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