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Personal information:

Born October 26 1977 in Chelyabinsk, USSR.
Married to Svetlana Puzyreva.

Children:

daughter Anastasia (born 2008).

daughter Tatiana (born 2014).

Education:

Dr. Sci. (equivalent to Habilitation degree) in Mathematics and Physics

from Trapeznikov Institute of Control Sciences of RAS, 2014 (Systems Analysis,
Control, and Communication). The thesis title: "Mathematical models and
methods for hierarchical structure optimization in information systems" (see the
manuscript in Russian).

Cand. Sci. (equivalent to PhD) in Engineering from Trapeznikov Institute of
Control Sciences of RAS, 2003 (Control in Social and Economic Systems). The
thesis title: "Coalition-proof mechanism design in organizations" (see the book in
Russian).

MS in Applied Mathematics and Physics from the Moscow Institute of Physics
and Technology (Dept. of Radio-Engineering and Cybernetics), 2000. The thesis
title: "Coalition-proof mechanisms of resource allocation in organizations".

BS in Applied Mathematics and Physics from the Moscow Institute of Physics
and Technology (Dept. of Radio-Engineering and Cybernetics), 1998. The thesis
title: "Moral hazard for the "simple" agent".

Areas of interest:
Mathematical methods of complex systems' structure optimization and their application
anywhere: from computer science and chemistry to management and logistics.

Popular digest of the research

Are there common laws in formation of an organic molecule, structuring an organization,
or growing a decision tree? Mathematics gives the positive answer!

A system is a collection of elements connected with links, which form the structure of
the system. Rational structures of natural systems are the result of survival, while the
optimal structure of an artificial system must be planned at the design time. Systems
science allows catching common properties of very diverse problems in the range from
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communication network design to business processes enhancement, while
combinatorial optimization provides the toolkit of universal solution methods.

The clue is the property of locality often met in real life. If the degree of optimality of
each element of a structure depends only on how the system is structured in the
neighborhood of this element, then the structure can be considered as a chain of braced
rings, and the optimal structure design reduces to sequential selection of optimal
elements (“rings”) and their optimal connection (but do not forget to care for the desired
size and the style of a “chain armor” being sewed!)

In the classic Huffman algorithm lying in the core of most archiving utilities an optimal
coding tree is built in a bottom-up fashion by sequentially joining the roots of two
branches of minimum “weight” under a single node. It can be surprising to get know that
organic molecules with the lowest boiling temperature follow the similar formation rule.
The same formula is used to calculate both the optimal user menu breadth (the number
of options simultaneously available to a user on a screen of his or her iPhone for the
most convenient navigation), and the optimal span of control (the number of immediate
subordinates) in an efficient organization structure.

Many other general laws in complex structure design are revealed during the ongoing
long-term fundamental research program. The developed algorithms, routines, and
analytical techniques find their application in technology and management.

Full-time appointments:

2014-..., Trapeznikov Institute of Control Sciences of RAS, Lab 57, Leading researcher
2004-2014, Trapeznikov Institute of Control Sciences of RAS, Lab 57, Senior
researcher

2000-2004, Trapeznikov Institute of Control Sciences of RAS, Lab 57, Researcher

Courses taught:

2000-2006 “Game theory” module in “Control in Organization” course for graduate
students of the Moscow Institute of Physics and Technology (see the course book in
Russian)

2003-2006 “Decision-making under fuzzy information” module in “Control in
Organization” course for graduate students of the Moscow Institute of Physics and
Technology (see the lectures notes in Russian)

2011 “Business Process Management Systems” module in “Operational management”
course for graduate students of the Moscow University of Management

2013-... “Discrete Optimization Problems of Project Management” course for graduate
students of the Moscow Institute of Physics and Technology

Editorial positions:

Large-Scale Systems Control (2008-2014 executive editor, 2015-... deputy editor-in-
chief)

Automation and Remote Control (2015-...)

Zavodskaya Laboratoriya: diagnostika materialov, http://zldm.ru

Conferences organization:

XXVI EURO-INFORMS European Conference on Operational Research, Rome (2013),
stream organizer

IV International Conference “Game Theory and Management”, St Petersburg (2010),
section chair

International Conference “Large-Scale Systems Control”, Moscow (2009), program
committee

[l All-Russian Young Scientists Conference on Control Problems, Moscow (2008),
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program committee

Innovations Management International Conference, Moscow (2006, 2010), program
committee

International Conference “Theory of Active Systems”, Moscow (2005, 2011, 2014),
program committee

Scientific Conference of Moscow Institute of Physics and Technology, Moscow (2005,
2006), section chair

Plenary talks:

International Conference “Theory of Active Systems”, Moscow (2011), Moscow,
Russia, "Applications of the theory of hierarchy optimization" (slides in Russian)
International Conference "Management in Large-Scale Systems" (MLSD'2013),
Moscow, Russia, "Structure Design in Complex Systems: Optimization and Game
theory" (the abstract in Russian)

International Conference “Theory of Active Systems”, Moscow, Russia (2014),
"Optimizing structure of active systems"

XXXVII session of "Cybernetics of Power Systems" seminar, Novocherkassk, Russia
(2015), "Control problems in Power Grids"

Other activities:

Content manager of “The Theory of Control in Organizations” Internet

site: http://www.mtas.ru

Manager of TheMenuDesigner project (the prototype of the automated tool for
hierarchical menus design)

Research grants and awards:

2013-2015, Russian Foundation for Basic Research, the head, “Control Mechanisms for
Network-shaped Systems”

2013-2015, Russian Foundation for Basic Research, the executor, “Models and
Methods of Hierarchical Structure Optimization in Complex Systems”

2012, B.L.Ovsievich Memorial Prize, 3rd grade

2010-2012, Russian Foundation for Basic Research, the head, “Control Mechanisms for
Network-shaped Organizations”

2010-2012, Russian Foundation for Basic Research, the executor, “Optimization Models
of Multi-Level Organizations”

2007-2009, Russian Foundation for Basic Research, the executor, “Mathematical
models and methods of optimal hierarchical structures search”

2006-2007 Academician Nikolai Fedorenko International Scientific Foundation of
Economic Research, “Optimal organizational hierarchies”

Other skills:

Rich experience (since 1998) of Oracle business applications (OEBS, OFA, Hyperion,
etc) implementation projects for Russian oil and gas industry (Consultant, Group
Leader, Functional Architect, and Project Manager).

Hobby:
Alpine Skiing, winner of ICS RAS championship (2008, 2009, 2011).

Papers in peer-reviewed journals (as of Oct 2015):
In English:

Minimizing Wiener Index for Vertex-Weighted Trees with Given Weight and Degree
Sequences, MATCH Commun. Math. Comput. Chem., 2016, V. 75, No 1, P. 3-27.
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(with O. Miloserdov) Simple Alcohols with the Lowest Normal Boiling Point Using
Topological Indices, MATCH Commun. Math. Comput. Chem. 2016, V. 75, No 1 P. 29-
56.

(with C. Magnant, P. Salehi Nowbandegani, |. Gutman) ABC Index of Trees with Fixed
Number of Leaves, MATCH Commun. Math. Comput. Chem., V. 74, No 3. P. 697-701.

(with T. Reti) Note on Minimizing Degree-Based Topological Indices of Trees with Given
Number of Pendent Vertices // MATCH Commun. Math. Comput. Chem. 2014. V. 72,
No 3. pp. 633-639.

(with 1. O. Volkova, E. A. Salnikova) Active consumer: Optimization problems of power
consumption and self-generation // Automation and Remote Control, 2014, Volume 75,
Issue 3. P. 551-562. (translation from Russian)

(with I. Gutman) Deqgree-based topological indices: Optimal trees with given number of
pendents // Applied Mathematics and Computation. V. 240, 1 Augqust 2014, P. 387—
398.

Minimizing Degree-Based Topological Indices for Trees with Given Number of Pendent
Vertices // MATCH Commun. Math. Comput. Chem. 2014. V. 71, No 1. P. 33-46.

(with A.l. Danilenko) Semantic-aware optimization of user interface menus // Automation
and Remote Control, August 2013, Volume 74, Issue 8, pp 1399-1411 (translation from

Russian).

(with V.N. Burkov, N.A. Korgin, and D.A. Novikov) Integrated Mechanisms of
Organizational Behavior Control // Advances in Systems Science and Application. 2013.
Vol. 13.Ne 2. P. 1 - 9.

(with V.N. Burkov, N.A. Korgin, and D.A. Novikov) Mechanisms of Organizational
Behavior Control: A Survey // Advances in Systems Science and Application. 2013. Vol.
13.Ne 1. P. 1 —-13.

Optimal hierarchies of control for cost functions presentable as sum of homogenous
functions / Automation and Remote Control. V. 71, No. 9, 2010. pp 1913-1926.
(translation from Russian)

Algorithms to Construct Suboptimal Organization Hierarchies // Automation and Remote
Control. V. 70, No 1, pp 147-162, 2009. (translation from Russian)

Mathematical Models of Formation of Rational Organizational Hierarchies // Automation
and Remote Control. V. 69, No 9, pp 1552-1575, 2008. (translation from Russian)

The Search for Optimal Organizational Hierarchies with Homogeneous Manager Cost
Functions // Automation and Remote Control. V. 69, No 1, pp 89-104, 2008. (translation
from Russian)

Control of Organizational Systems with Network Interaction of Agents. |Il. Stimulation
Problems // Automation and Remote Control. V. 65, No 9, pp 1470-1485, 2004.
(translation from Russian)

Control of Organizational Systems with Network Interaction of Agents. |. A Review of
Network Game Theory // Automation and Remote Control. V. 65, No 8, pp 1276-1291,
2004. (translation from Russian)

Structure of the Optimal Organization of a Continuum of Executives // Automation and
Remote Control. V. 63, No 12, pp 1966-1979, 2002. (translation from Russian)
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(with Karavaev A. P.) Coordination of Interests in the Matrix Control Structures //
Automation and Remote Control. V. 62, No 10, pp 1658-1672, 2001. (translation from

Russian)

Click here to see the current list.

In Russian:

(c N.0. Bonkoson, E.A. CanbHnkoBon) AKTUBHbLIN NOTPEOUTENb: 3ad4a4a onTuMmn3aumnm
noTpebneHusa anekTpoaHeprum n cobcTeeHHom reHepaumm // NMpobnemsbl ynpasneHus.
2013. Ne6. C. 53-61.

(coBmecTHO ¢ A.W. NaHuneHko) OnTMMmnsaumsa nonb3oBaTeIbCKUX MEHIO C YYETOM
cemMaHTudeckoro kadectBa // Npobnembl ynpasnenusa. 2012. Ne 2. C. 53-63.

(coBmecTHO ¢ B.H. BypkoBbim, H.A. Koprunbim, [1.A. HoBukoBbiM) Teopusa ynpaBrneHus
opraHvsauuoHHbIMY CUCTEMaMU U ApPYrne Hayku ob ynpasneHun opraHusauuamu //
Mpobnemsbl ynpasneHud. 2012. Ne 4. C. 2-10.

(coBMmecTHO ¢ B.H. BoHoapukom, C.W. ViBaHoBon) MaTtemaTnyeckag moaersnb
ONTUMMU3ALINUN OPraHN3aLMOHHbLIX CTPYKTYP CTpaTern4yeckoro passutug // SkoHoMuKa u
MeHemKMeHT cuctem ynpasneHusa 3.1(5), 2012, C. 110-131.

(coBmecTHO ¢ H.B. KoHcTaHTUMHOBOM) MHOrokaHanbHble opraHn3aunoHHbIE CTPYKTYDLI U
BHeapeHne MHdopMauUMOHHbLIX cucTeM yvnpasneHus // Cuctembl ynpasneHusa un
MHopmaLmoHHble TexHonorum, Ne1(47), 2012. — C. 50-55.

(coBMmecTHO ¢ H. A. KopruHbim, 1. A.HoBukoBbIM) YnpaBneHue opraHmsaunoHHbLIMU
cucTemMaMu: coBpeMeHHble Hay4YHble HanpasneHus. // NpobreMbl TEOPUUN U MPaKTUKK
yvnpasneHusa. Ne 12. 2011. C. 62-71.

(coBmecTHO ¢ daHuneHko A..) MatemaTnyeckagd Mmoaenb ONTUMU3ALUU CTPYKTYDbI
nepapxumyeckoro meHw. Npobnemsbl ynpasneHud. Ne 4, 2010. C. 49-58.

OnTumanbHble nepapxmm ynpasneHusa ang dyHKUWMNA 3aTpaT, NnpeacTaBUMbIX B BUAE
CYMMbI ogHopoaHbixX dyHkuum // Mpobnemsbl ynpasneHus, 2009. Ne3. C. 44-53.

ANroputMbl NOCTPOEHUSA CyBoNTUMaNbHbIX OPraHN3aUMOHHbIX Mepapxuii / ABToMaTuka
u TenemexaHuka. 2009. Ne1. C. 162-179.

MaTemaTtudeckue mogenv dopMmUpoBaHUSa paLmMoHanbHbIX OPraHn3aumMoHHbIX
vepapxun // ABTomatuka u tenemexanHuka, Ne9, 2008. C. 114-139.

MNounck onTUManbHbIX OPraHU3aLMOHHbBIX Mepapxmuv Npyv 0aHOPOAHbLIX YHKUMAX 3aTpaT
MeHekepoB // ABTomaTuka u TenemexaHuka, Ne1, 2008. C. 97-113.

(coBmecTHO ¢ BackakosbiM A.C., CemeHoBbIM 1.11.) Mogenb Bbibopa onTyMansbHOU
npesoBuaHoON nepapxuu // Cuctemsl ynpasrneHusa 1 MHOopMaLUMOHHbIE TEXHOMOMU,
Ne1.1(23), 2006. C. 20-22.

YnpaBneHve opraHn3aumoHHbIMU CUCTEMAMU C CETEBbLIM B3aUMOOENCTBUEM areHTOB.
YacTtb 2. 3agaum ctumynvpoBaHugd. // ABTomaTuka n tenemexanuka. Ne9. 2004. C. 131-
148.

YnpaBneHue opraHn3aumoHHbIMY CUCTEMaMU C CETEBbLIM B3aUMOOENCTBUEM areHToB.
Yactb 1. O630p Teopuu ceTeBbix Urp. // ABToMaTuka n tenemexaHuka. Ne8. 2004. C.
115-132.

Mopens dopmMmrpoBaHng OU3HEC-CXeM B TpaHCHaLUMOHarbHbIX Kopnopaunsax //
Cucrtembl ynpasneHus n nHdpopmaumoHHsle TexHonoruu, 2003, 1-2(12), C. 44-48.
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CTpyKTYpa onTuMasnibHON opraHMsauum KOHTUHYyMa ncnonHutenen // ABTomaTtumka un
TenemexaHuka. 2002. Ne 12. C. 116 — 130.

(c KapaBaesbiM A.l1.) CornacoBaHne MHTEPECOB B MAaTPUYHbLIX CTPYKTYPaxX ynpaBieHUs
/| ABTOoMaTuKka u TenemexaHmka. Ne10. 2001.

Click here to see the current list.

Books and chapters (as of Oct 2015):
In English:

A co-author in "Burkov V., Goubko M., Korgin N., Novikov D. Introduction to Theory of
Control in Organizations. - Boca Raton: CRC Press, 2015."

A co-author in "Burkov V., Goubko M., Kondrat’'ev V., Korgin N., Novikov D. Mechanism
Design and Management: Mathematical Methods for Smart Organizations (for
managers, academics and students). - New York: Nova Publishers, 2013. (Print and e-
book)" - the translation

of “bypkoB B.H. n ap. Mexanu3msbl ynpasnexHus. M.: JleHang.2011.”

In Russian:

['yoko M.B. Mogenu n metoabl onTUMmn3aumm nepapxmyeckom CTpYKTypbl CUCTEM
00paboTkn nHdopmauun. ncc. Ha couckaHue cteneHu a.d.-m.H. - M: MY PAH, 2014.
- 370 c.

A chapter (together with Sergei Mishin) in “Bypkos. B.H., Koprud H.A., Hosukos [1.A.
BBeneHune B Teopuio ynpasneHns opraHmsaumoHHbiMu cuctemamu: YyeobHuk / MNoa pen.
[.A. HoBukoBa. - M.: KHuxHbIv gom "JIMBPOKOM", 2009.”

BopoHuH A.A., I'yoko M.B., MuwinH C.I1., Hosukos I.A. MaTemaTtnyeckue moaenm
opraHusauun: y4edbHoe nocodbue. -M.: IEHAHO, 2008.

MaTtemaTmnyeckme moaenm onTuMmusaumm nepapxmvecknx ctpykryp. - M.: JIEHAHIO,
2006.

YnpasneHve opraHn3aunoHHbIMU CUCTEMAMU C KOaNUUNOHHBLIM B3aUMOOENCTBUEM
yyacTtHukos. M.: MY PAH, 2003.

['yoko M.B., HoBukos [.A. Teopud urp B yrnpasnieHUn opraHn3aumoHHbIMU CUCTEMAMMU.
M.: CuHTer, 2002.

Click here to see the current list.

Selected proceedings and abstracts (as of Oct 2015):
In English:

(with A. Varnavsky) What Do Users Really Like in Menus: Building Menu Optimization
Criterion, CHI 2015 Workshop on Principles, Techniques and Perspectives on
Optimization and HCI

Hierarchy optimization: theory and applications / Extended Abstracts of International
Workshop "Networking games and management" (NGM-2012, Petrozavodsk).
Petrozavodsk: KarRC, 2012. C. 20-22.

Model of supply network formation management / Collected abstracts of papers
presented on the Sixth International Conference Game theory and Management. SPb.:
Graduate School of Management SPbU. 2012. P. 91-92.
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