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CTAPT B BEHHOCTD (K 55-JIETHIO IIOJIETA B KOCMOC I0.A. TATAPUHA)
10.B. Jlonuakos, M.H. Bypnacs

AnHoTanusi. B cratbe mpuBeneH MCTOpUYEeCKHH 0030p MOATOTOBKM K MOJIETY W TOKa3aHa
COLIMAJIBHO-TIOJIUTUYECKAsl 3HAUMMOCTh IIEPBOrO IOJIETa 4YesoBeKa B KocMoc. lIpencrapieHsl
YHUKaJbHble Marepuansl u  Qortorpadpuu u3 apxuBa DIBY «HUU MHIIK wumenn
O.A. l'arapunay». IlepBomy monieTy MpealIecTBOBAlAa HaNpshDKEHHas padoTa MpeAnpHATHH
KOCMHMYECKOU OTPACIM U HayYHbBIX OpPraHU3aluil CTpaHBbl.

KmioueBbie cioBa: [O.A. TarapuH, AOCTHKEHWS MTHIOTHPYEMOH KOCMOHABTHKH, OTOOpP
KaHJIUJATOB B KOCMOHABTHI, MOATOTOBKAa KOCMOHABTOB, TEXHMYECKHE CPEACTBAa IMOATOTOBKHU
KOCMOHABTOB, IEPBbII IOJIET YEIOBEKA B KOCMOC, KOCMHUYECKOE IPOCTPAHCTBO, YCIOBHS
KOCMMYECKOIO MOJIETA.
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Launching to Eternity (55 Years of Gagarin’s Flight to Space).
Yu.V. Lonchakov, M.N. Burdaev

Abstract. The paper presents a historical review of the preparation to the first human flight into space and
its socio-political significance. Hard work of the whole space industry in cooperation with scientific
institutions of the country preceded the event.

Keywords: Yu.A. Gagarin, achievements of manned space exploration, selection of cosmonaut
candidates, cosmonaut training, technical facilities for cosmonaut training, first flight of a man into space,
cosmic space, spaceflight conditions.
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OCHOBHBIE PE3YJIBTATHBI ITIOJAI'OTOBKHU U JEATEJIBHOCTHU DKHUITAXKA
MKC-43/44 TIPU BBIIIOJTHEHUU ITPOI'PAMMBI KOCMHUYECKOI'O TIOJIETA
I'. U. IMaganka

AnHoTamnus. PaccmarpuBaroTcsi pe3ynbTarhl JestenbHOcTH dkunaxka MKC-43/44 wa Gopty
TpaHcrioptHoro muinorupyemoro kopabisi (TIIK) «Coro3 TMA-16M» u MexayHapogHoi
kocmuueckoit cranmum (MKC). [laeTcst cpaBHUTENBHBIN aHATN3 U OIICHUBACTCS BKJIA]] DKUTIAKA B
o01ryro nporpamMmy kocmuueckux mnosietoB Ha MKC. Oco0oe BHUMaHKE YACISCTCS MPOBEIACHUIO
Hay4HO-TIPUKJIaJHBIX UCCIEJOBAaHMI M 3KCIIEPUMEHTOB Ha 0opTy craHuuu. [larorcs 3amedanust u
NpeAsIOKEeHUsT TI0 COBEPLICHCTBOBaHMIO poccuiickoro cermeHta (PC) MexayHapoaHoit
KOCMUYECKON CTaHLMU.

KuaroueBble cioBa: 3a1aud TMOATOTOBKM JKHIMaXxa, KOCMHUYECKHI mojner, MexIyHapoaHas
KOCMHUYECKas CTaHLM, HAyYHO-TIPUKIIaHbIEC UCCIICIOBAHHUS 1 SKCTIEPUMEHTHI.
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Main Results of the 1SS-43/44 Expedition Training and Activity When Carrying out the
Mission Plan. G.I. Padalka

Abstract. The paper considers results of the 1SS-43/44 expedition's activity aboard the transport
spacecraft “Soyuz-TMA-16M” and the ISS. Also, it presents the comparative analysis and estimation of
the crew’s contribution to the general ISS flight program. Particular attention is paid to the
implementation of scientific applied research and experiments aboard the station. Comments and
suggestions to improve the ISS Russian Segment and cosmonaut training are also given.

Keywords: tasks of crew training, spaceflight, International Space Station, scientific applied research and
experiments.
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MEJIUIIMHCKOE OBECITIEYEHHUE MMOJIETA KHUITAYKA MKC-43/44 (OKCIIPECC-
AHAJIN3)
B.B. Boromoinog, B.1. Ilouyes, .B. Andeposa

AHHOTanus. B cTaThe mpeacTaBIeHB! Pe3yIbTaThl MEAUIMHCKOTO 00eCTIeYeH S ToJIeTa SKUIaka
MKC-43/44. Jlaetcs KpaTkash XapaKTepPUCTHKA (YHKIMOHMPOBAHHUS CHUCTEM MEIUIIMHCKOTO
o0ecrieueHs ToJIeTa U MOIepKaHns CTaOMITFHOCTH cpefibl oouTaHust kocMoHaBToB Ha PC MKC.
[ToxBeneHsl WTOTM BBINOMHEHUS OJKUIAKEM PEKOMEHIAIMA MEJUIMHCKUAX —CIICIUAINCTOB,
MporpaMMbl MEIUIIMHCKOTO KOHTPOJII W HCIONB30BaHHUS OOPTOBBIX CPENCTB MPOMUIAKTHKU
HapyUICHHs] COCTOSHUS 3/I0POBbsI KOCMOHABTOB B TIOJIETE.

KnaioueBble cioBa:  MeAMIMHCKOE  OOECHEYeHHE, MEJUIUHCKAN  KOHTPOJIb,  CHUCTEMa
MPOGUIAKTHKH, Cpeia OOUTaHHS, PEXKUM TPYJa U OTAbIXA.
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Medical Support of the 1SS-43/44 Crew Members (Express Analysis). V.V. Bogomolov,
V.1. Pochuev, 1.V. Alferova

Abstract. The paper shows the results of medical maintenance of the 1SS-43/44 expedition and gives a brief
description of functioning of medical support system and maintaining the stability of human environment
aboard the ISS RS. Besides, the paper sums up the results of implementing medical recommendations,
program of medical monitoring and use of onboard means meant for preventing alteration of cosmonauts'
health status in spaceflight

Keywords: medical support, medical monitoring, preventive system, human environment, work-rest
schedule.
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NUJIOTUPYEMAS JTIYHHASA NHOPACTPYKTYPA U KOMMEPHUAJIN3AIIUS
HOJIETOB K JIYHE
C.K. Kpuxkanés, O.A. CanpbIkuH

Annortauus. IlpeactaBneno 19 cueHapueB MOCTpPOGHHS MEPCIEKTUBHON KOCMHUYECKOH
WHPPACTPYKTYPHI, 0OECTIeUMBAIOIICH TPU Ha4dadbHBIX (ha3el ocBoeHUs JIyHBI demoBeKoM (Tak
Ha3pIBa€MON  «IIJIOTUPYEMOH JyYHHOH WHQPACTPYKTYphI»), B KOTOPBIX PacCMOTPEHO
UCTIONb30BaHue 23 KOCMHUYECKUX cpeacTsa. [lpemnaraemMple cieHapuy MPOaHAIM3UPOBAHbI KaK C
TOYKH 3pEHHUs pelleHUs 3a1a4 ocBoeHust JIyHbI, popMHUpyeMbIX TOCYJapCTBEHHBIM 3aKa34HUKOM,
TaK M C TOYKH 3pPEHHUsS BO3MOXXHOCTH KOMMepLuaiam3zaiuy moneroB k Jlyne. Ilpeumymiectsa u
HEOOCTAaTKU CLCHApHCB q)OpMaJII/ISOBaHBI, JaHbl OLCHKHW COOTBETCTBYIOIIUX YHUCJICHHBIX
nokasaTesed, MeToAuKu pacyeroB. [lokazaHo, 4To 3QQeKTUBHOCTH 3amad OcBOeHHs JIyHBI
JIOTHYECKH ¥ TEXHUUYECKHU CBSI3aHA C MEPCIEKTUBONW KOMMEPLHAIN3AM KOCMUYECKHUX TOJIETOB K
Jlyne. PanmonanbHble pelieHHs, NPOAWKTOBAHHbIE HM3YYEHHEM M OCBOEHHEM JIyHBI, MOXHO
paccMaTpuBaTh W KaK pallHOHAIBHBIC C TOYKW 3PCHUS peasM3alliil KOMMEPUECKHX MPOEKTOB —
MpeXIe BCEro, ¢ TOYKH 3pPEHHs NMPHUBJICYECHUS] KOMMEPUECKMX HHBECTHULMH B JOPOTOCTOSILIHUE
JyHHblE MHCCHM HA pacCMaTpUBaeMbIX HayaJbHBIX J3Tamax OCBOCHUS. B cBoro ouepens, B
Mpolecce HCCIIE0BaHNs HEe ObUIM BBIABICHBI CIEHapHH — 3(QQEKTUBHbIE C TOYKH 3PEHHS
KOMMEPYECKOI'0 3aKa3zunka, HO Hed((EeKTHBHBIE C TOUKU 3PEHUsI TOCYIaPCTBEHHOTO 3aKa34nKa.
OTO O3HayaeT BO3MOXHOCTb PAHHETO NPHUBJICUCHUS K OCBOEHMIO JIyHBI HErocyaapCTBEHHBIX
KOMMEpYECKUX OpraHu3anui. JlaHbl IpeIoKeHNs TI0 pallMOHAIBHOMY COCTaBy M pa3MEepHOCTH
KOCMHYCCKUX CpPCIACTB, O6eCHe‘H/IBaIOIHI/IX MAJIOTHUPYEMBIC TIOJIETBI HAa TPEX OCHOBHLIX (Jpa3ax
ocBoeHus1 JIyHbl — 17151 pazbl OpOUTATIBHBIX OKOJIONYHHBIX ITOJIETOB, I (a3l BEICAAKH YEJIOBEKa
Ha mnoBepxHocTh JIyHbl M mnst ¢assl crpourtensctBa Ha JlyHe mocemiaemoit Oassl. PaGora
BBHIMOJIHEHA C TIpUBJICYeHHeM (uHaHcupoBanus MwuHOOpHayknm Poccnu 1o mpUKITagHBIM
Hay4HbIM UCCIEI0BAHUSIM u 3KCIIEpUMEHTaIbHBIM paspaboTkam (ITHUSP
RFMEEI57815X0141).
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Manned Lunar Infrastructure and Commercialization of Flights to the Moon.
S.K. Krikalev, O.A. Saprykin

Abstract. The paper discusses 19 scenarios of the creation of future space infrastructure to ensure three initial phases of
lunar exploration (so-called manned lunar infrastructure), which examine the use of 23 space facilities. Proposed
scenarios were analyzed both in terms of solving the tasks of lunar exploration, defined by a government customer and in
terms of possibility to commercialize flights to the Moon. Advantages and disadvantages of the scenarios are formalized;
assessments of the relevant numerical values and of the calculation methodology are given. It is shown that the efficiency
of tasks of lunar exploration is logically and technically related to the prospects of commercializing lunar exploration.
Efficient solutions dictated by exploring the Moon can be also regarded also as efficient from the standpoint of
implementing commercial projects — first of all from the standpoint of attracting investment in costly lunar missions
during the initial phases of lunar exploration discussed here. In turn, the study did not reveal scenarios that were efficient
from the standpoint of a commercial customer and were inefficient from the standpoint of a government customer. It
means that nongovernment commercial organizations can be involved in lunar exploration at the initial stages. The paper
presents proposals on relevant contents and dimensions of space facilities ensuring manned missions on three main
phases of lunar exploration: lunar orbital flights, landing a human on the Moon’s surface, and building a manned lunar
base. Work was performed with attracting financing of applied scientific research and experimental developments by the
Russian Ministry of Education and Science (ITHUOP RFMEEI57815X0141).

Keywords: manned missions, Moon, commercialization of space missions, standard missions, phase of lunar

exploration, robotic complexes, lunar rover, space facilities, laboriousness, efficiency.
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MYJUBTUAT'EHTHBIE TEXHOJIOI'MU B UHTEJUVIEKTY AJIBHBIX
ADPOKOCMMUUYECKHUX CUCTEMAX
B.A. Conosbes, I'.A. Pxesckuii, I1.0. Ckob6enen, O.M. Jlaxun

AnHoTanus. PaccmaTprBaloTCsl MPUHIUIBI TOCTPOCHUS UHTEIJIEKTYAIbHBIX a9POKOCMUYECKUX
cucTteM, Oa3WpYIOIIUXCS HA WCIOJB30BaHUU 0a3 3HAHUH M MYJIbTHATEHTHBIX TEXHOJIOTHH.
JlaroTcs onpeneneHus OCHOBHBIX KITFOUEBBIX TOHITHH MPETaracMoi METO0JIOTHH YIIPABICHUS
CIIOXXHBIMHM aJIalITUBHBIMU CHCTeMaMu. lIperaraeTcss MeTOJ aJanTHBHOTO IIAHUPOBAHMS
PECYPCOB B peallbHOM BPEMEHH JUIsl Pa3pelicHus KOH(IUKTOB U BHIPAOOTKH COTJIACOBAHHOTO
peleHusl TyTeM IIePeroBOPOB W YCTYIOK areHTOB JUIA IIOMCKa OajlaHca WHTEPECOB.
[IpemmaraeTcst UCIIONB30BAaHNE OHTOJOTHHN VIS TIPEACTABICHNS 3HAHWUU, TTO3BOJISIONINX arcHTaM
HaXOJUTh BO3MOXXHOCTH BO B3aMMOJICHCTBUHU IS aJanTallid IIOBSJACHHS CHUCTEMbl K HOBBIM
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3aja4yaM M H3MEHSIOIUMCcs yciaoBusM. [IpencraBieH nmpuMmep NPUMEHEHUS] MYJbTHATCHTHBIX
TEXHOJIOTHA JUIS  aJanTUBHOTO IUIAHUPOBAHUS TPY30MOTOKA POCCHICKOTO CErMEHTa
MeXITyHapOIHOW KOCMUYECKOH CTaHIUU. PaccMaTpHBarOTCS MEPCICKTHUBBI HCIOIb30BAHUS
TEXHOJOTMH JII PEIICHUS aKTYaJIbHBIX 3a/lad yIPaBICHUS CIIOXKHBIMH TEXHUYCCKHUMU
00BEKTaMH.

KioueBble cj10Ba HMHTCIUICKTYyalbHBIE a3POKOCMHYECKHE CHCTEMBI, MYJIbTHATCHTHEIC
TEXHOJIOTHH, 0a3bl 3HAHWIA, YNPABICHHE PECypcaMu, aJalTUBHOE IUIAHUPOBAHHE, PEallbHOC
BpeMsi, IpeIMeTHBIE OHTONOTHH, Tpy3omoTok PC MKC.
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Multiagent Technologies in Smart Aerospace Systems. V.A. Solov'ev, G.A. Rzhevski,
P.O. Skobelev, O.I. Lakhin

Abstract. The paper considers principles of building smart aerospace systems, based on the use of
knowledge bases and multiagent technologies. Definitions of key concepts of the proposed methodology for
managing complex adaptive systems are given. The paper provides a method of adaptive resource
scheduling in real time for conflict resolution and finding a coordinated solution through negotiations and
concessions of agents in order to find a balance of interests. It is proposed to use ontologies for knowledge
presentation, allowing the agents to find opportunities in interaction for adapting the system behavior to new
tasks and changing conditions. The paper provides an example of application of multi-agent technology for
adaptive scheduling of cargo flow of the Russian Segment of International Space Station. Prospects of the
use of technologies for solving urgent problems of controlling complex technical objects are discussed.
Keywords: smart aerospace systems, multiagent technology, knowledge bases, resource management,
adaptive scheduling, real time, subject ontology, cargo flow of the 1SS RS.

REFERENCES

[1] Kak u3Bieusb BHIrOLY W3 CIHOXHOCTEH? MHEHHMS, MOJNyYCHHbIE NMPH MPOBEACHHH IIIO0AIBLHOrO OMpoca Cpeau
HCIIOJHUTENBHBIX qupekTopoB. — IBM USA. — 2009.

[2] A new way to work: Futurist Insights to 2025 and Beyond. — IBM USA. — 2015.

[3] Prigogine I. The End of Certainty: Time, Chaos and the new Laws of Nature. Free Press, 1997.


http://www.agentlink.org/roadmap/index.html
mailto:rzevski@gmail.com
mailto:petr.skobelev@gmail.com
mailto:lakhin@yandex.ru

[4] Wooldridge M.. An Introduction to Multiagent Systems. John Wiley and Sons Ltd, February 2002, Chichester,
England, 340 pp.

[5] CkobGener I1.0. MysbTHAreHTHBIE TEXHOJOTWH B MPOMBINUICHHBIX NPHUMEHEHHsX: K 20-JE€THIO OCHOBAaHHS
CamapcKoi Hay4qHOU IIKOJIBI MyJIbTHATCHTHBIX cucTeM // MexaTpoHuka, apTromaru3anus, ynpasienue. — 2010. —
Ne 12. — C. 33-46.

[6] Bonabeau E., Theraulaz G. Swarm Smarts. What computers are learning from them? // Scientific American. —
2000. — Vol. 282. — N 3. — P. 54-61.

[7] CkoGener I1.0. OHTONOTMH JAEATEIBHOCTH JUISl CHUTYalMOHHOTO YIPABICHUS MPEANPHATHEM B PEATbHOM
Bpemen // OnTonorust npoektupoBanus. — 2012. — Ne 1(3). — C. 26-48.

[8] Tekymee cocrosiHEe W MEPCIEKTHBBI PAa3BUTH CHCTEMBI YIPABICHHS IOJETAMH KOCMUYECKHX ammaparoB |
ComnosseB B.A., Jlro6unckuii B.E., XKy E.W. // TTunotupyembie mosetsl B kocmoc. — 2011, — Ne 1(1). — C. 27-37.

[9] Texymee cocTosiHHE W TEPCHEKTHBBI Pa3BUTHS CHCTEMBI YIPABICHHS IOJETaMH KOCMHYECKHX alllapaToB
(mponomxkenue) / ConoseeB B.A., Jlioounckuii B.E., XKyk E.W. // [Tunotupyemsie monets! B kocmoc. — 2011, — Ne
2(2). — C. 30-36.

[10] Texymee cocTosHHE W TEPCHEKTHBHI PA3BUTHS CHCTEMBI YIPABIEHHS IIOJIETAMH KOCMUYECKHX alIaparoB
(mponomxkenue) / ConosbeB B.A., JTro6unckuii B.E., XXyk E.N. // ITunotupyemsie monets! B kocmoc. — 2012, — Ne
1(3). - C. 16-27.

[11] Texymiee cocTosHME W TEPCHEKTHBBI PA3BUTHS CHCTEMBI YIPABICHHS IMONETAMH KOCMHYECKHX allapaToB
(mponomkenue) / ConoseeB B.A., Jlioounckuii B.E., XXyk E.W. // [Tunotupyemsie monetsl B Kocmoc. — 2012, — Ne
2(4).— C. 44-51.

[12] Texymiee cocrosiHMe W TEPCHEKTHBBI PA3BUTHS CHCTEMBI YIPABICHHS MONETAMH KOCMHYECKHX alllapaToB
(oxonuanue) / CosnoBbeB B.A., Jlro6unckuii B.E., XKyk E.W. // Tlunotupyemsie nonersl B kocmoc. — 2012, — Ne
3(5). - C. 25-33.

[13] Jlaxun O.U., Maiiopoe W.B. Merox anmantuBHOrOo ImianupoBanus rpysomnoroka PC MKC Ha ocHoBe
MYJIBTHAareHTHOH TexHosioruy // MexarpoHuka, aBromMarn3anus, ynpasienue. — 2015. — T. 16, Ne 12, — C. 847—
852.

[14] George Rzevski and Petr Skobelev, Managing Complexity, WIT Press, March 2014, 216 pages.

[15] Rzevski, G., “A practical Methodology for Managing Complexity”. Emergence: Complexity & Organization —
An International Transdisciplinary Journal of Complex Social Systems. Volume 13, Nos. 1-2, 2011, pp. 38-56.
[16] Leung, Y-T, 2004, Handbook of Scheduling: Algorithms, Models and Performance Analysis, CRC Computer

and Information Science Series, Chapman & Hall, London.

[17] Vos, S. 2001, “Meta-heuristics: The State of the Art” in Local Search for Planning and Scheduling, eds A
Nareyek, Springer-Verlag, Berlin, pp.1-23.

[18] Rolf CR, Kuchcinski, K, 2011, ‘Distributed Constraint Programming with Agents’, in Proceedings of the Second
International Conference on Adaptive and Intelligent Systems, Springer-Verlag, Berlin, pp. 320-331.

[19] Gongfa, L, 2011, ‘A Hybrid Particle Swarm Algorithm to JSP Problem’, IEIT Journal of Adaptive & Dynamic
Computing, pp. 12-22.

[20] Xueni, Q, Lau, H, 2010, ‘An AIS-based Hybrid Algorithm with PSO for Job Shop Scheduling Problem’ in
Proceedings of the Tenth IFAC Workshop on Intelligent Manufacturing Systems, Lisbon, pp. 371-376.

[21] Pinedo, M., 2008, Scheduling: Theory, Algorithms, and System, Springer, Berlin.

[22] Allan, R, 2010, ‘Survey of Agent Based Modeling and Simulation Tools’, Computational Science and
Engineering Department, Technical Report DL-TR-2010-007.

[23] Skobelev P. Multi-Agent Systems for Real Time Resource Allocation, Scheduling, Optimization and
Controlling: Industrial Application // 10-th International Conference on Industrial Applications of Holonic and
Multi-Agent Systems (HoloMAS 2011). France, Toulouse.2011. Springer. — pp. 5-14.

[24] Skobelev P. Bio-Inspired Multi-Agent Technology for Industrial Applications / Faisal Alkhateeb, Eslam Al
Maghayreh and lyad Abu Doush (Ed.) // Multi-Agent Systems — Modeling, Control, Programming, Simulations
and Applications. InTech., Austria, 2011. Available from:
http://www.intechopen.com/articles/showt/title/bio-inspired-multi-agent-technology-for-industrial-
applications.

[25] M. Luck, P. McBurney, and O. Shehory and S. Willmott, Agent Technology: Computing as Interaction (A
Roadmap for Agent Based Computing), AgentLink, 2005. ISBN 0854328459.
http://www.agentlink.org/roadmap/index.html.

[26] CkoGenes I1.O. OHTONOTHWH [EATENBHOCTH Ui CHUTYAIIMOHHOTO YIPABJICHUS MPEINPUATHEM B PEAbHOM
BpemenH // Onronorus npennpusitus. — 2012, Nel1(3). C. 26-48.

[27] Metoapl u cpeacTBa MOCTPOCHHS OHTOJOTHH ISl BH3yallM3alliH CBS3aHHBIX MH(OPMAaMOHHBIX OOBEKTOB
HPOM3BOJIBHOM MPUPO/IBI B CIOKHBIX HH)OPMAIMOHHO-aHATIMTHYECKUX cucteMax / MatiomnH M.M., Bakypuna
T.I'., Korens B.B., Cko6eneB I1.0., Jlaxun O.U., KoxeBuukoB C.C., CumonoBa E.B., HockoBa A.U. //
WupopmarpoHHo-yrpasistomue cucrembl. — 2014, — Ne 2(69). — C. 9-17.

[28] KopmoparuBHasi pacrnpeselieHHass OHTOJOTHs JUISl YIPABJICHHS POCCHIICKMM CErMEHTOM MEKIyHapOJHOM
Kocmudeckoi craniun / Bakypuna T.I., Jlaxun O.W., HOpsiruna 10.C., Cumonosa E.B., Kopmmkos [[.H.,
Hockoa A.W. // Tpynst XVI Mexnaynapoauoii koHdpepeHunn «I[IpobaeMsl yrnpaBieHHs M MOJSIHPOBAHUS B
CIIOKHBIX crcTeMax», Camapa, 30 utons—03 uronst 2014 r. — Camapa: CHIT PAH, 2014. — C. 435-443.

[29] Onronorust poccuiickoro cermeHTa MexayHapoAHOH KOCMHYECKOH CTAHIIMK U €€ MPAKTHYECKOE HCTIONb30BAHKE B
MHTEJUIEKTyaIbHBIX a’pOKOCMHYecknx mnpuiaokeHusx / Baxypuna T.I'., Korems B.B., Jlaxun O.U., Marromma
M.M., Ckobene I1.O. / Marepuansr |V MexnyHapoqHolt HaydHO-TEXHHYECKOH KoHpepeHIMH «OTKPHIThIE
CEMaHTHUYECKHE TEXHOJIOTUH NPOEKTUPOBAHUS MHTEIUIEKTyanbHbIX cuctem» 20-22 despans 2014 r. — MuHck:
BI'YUP, 2014. — C. 221-226.


http://www.intechopen.com/articles/show/title/bio-inspired-multi-agent-technology-for-industrial-applications
http://www.intechopen.com/articles/show/title/bio-inspired-multi-agent-technology-for-industrial-applications
http://www.agentlink.org/roadmap/index.html

[30] Merons! npencrapieHust 3HaHUN st petuenus 3ana4d Moaenuposanust / Koprukos JI.H., Jlaxun O.H., Hockosa
A., YOpsiruna 10.C. // Matepuanst V MexayHapoaHo# HaydHO-TeXHHUYecKoW KoHpepeHin «OTKpBITHIC
CEeMaHTHYECKUE TEXHOJIOTHU MPOSKTUPOBAHUS MHTEIUICKTyalbHbIX cucTem» 19-21 ¢espans 2015 r. — MuHck:
BI'VUP, 2015. — C. 425-428.

[31] Jlaxun O.H. OcoGeHHOCTH MOCTAHOBKH 33/1a4Ml IUIAHMPOBAHHUS MPOTPAMMBI IOJIeTa U TPY30MOTOKa POCCHHCKOTO
cerMeHTa MexayHapoaHOH Kocmudeckoi craHimy // BectHuk CamapcKkoro rocyIapCTBEHHOTO TEXHHYECKOTO
yauBepcutera. Cep. «Texamdeckne Haykm». — 2015. — Ne 3(47).

[32] Jlaxun O.M., MaiiopoB M.B. Meron agantusHoro mianupoBanus rpyszonoroka PC MKC Ha ocHOBe
MYJIBTHAar€HTHBIX TeXHOJOTHH // MexarpoHnka, aBToMaTu3amus, ynpasienue. — 2015, — T. 16, Ne 12. — C. 487-
852.

Solov’ev Vladimir Alekseevich — Doctor of Technical Sciences, professor, corresponding member of RAS,
First Deputy General Designer of RSC “Energia”

E-mail:

Rzhevski Georgy Aleksandrovich — Ph.D., Professor Emeritus, The Open University of Milton Keynes,
Great Britain

E-mail: rzevski@gmail.com

Skobelev Petr Olegovich — Doctor of Technical Sciences, professor, Samara State Aerospace University,
Department of aircrafts construction and designing

E-mail: petr.skobelev@gmail.com

Lakhin Oleg Ivanovich — Head of Software Engineering Company “Smart Solutions”
E-mail: lakhin@yandex.ru

VK 338.48:629.78

AHAJIMN3 HAHPA]%JIEHI/II‘/'I KOMMEPIIUAJIM3ALIUA
IMMJIOTUPYEMOU KOCMOHABTUKH
B.A. Cusomnarm, A.A. Kypuneis, A.A. KoBuHCKHiI

AHHOTAIMSA. B craThe paccMaTpHBAKOTCd BO3MOKHOCTH KOMMEPIHAIU3AIlMHU, T.€. MOJyYeHHE NPUOBLIH, B
TaKO# OTpaciy Kak NUJIOTHpyeMas KOCMOHABTHKA, KOTOpas BCEra CYMTanach cyrybo rocynapctBeHHoi. Haunnas
C 3amycKa HepBBIX KopaOueil, moutu 55 jneT muiIoTHpyeMble KOCMHUYECKHE MPOrpaMMBbl SIBISINCH MPEpOraTHBOI
rocynapcrsa, OBUIM CHMBOJIOM HX MOIIM H opyaueM mnonutuku. OmHako B Hadane XXI| Beka cutyanus
MMOMEHsIIach. POCKOCMOC cTal OCymIeCTBIISATE KOMMEpPYECKHe MoJeThl Ha poccuiickmii cermeHT MKC. BrniepBrie B
CIIIA B 2012 roay BBIIOJHEH IOJIET NMEPBOTO YaCTHOTO KOMMEPYECKOTO Irpy30BOro kopadis «Dragon» KoMImaHUN
SpaceX k MKC, momHBIM X0Z0M CO3JAIOTCS YacTHBIC MHJIOTHPYEMble KOCMUYECKHe KOpaliH, MOCTPOEH MepBhIi
YacTHBIH KOCMONOPT «AMepukay. [TmoTupyemas KOCMOHAaBTHKA cTana cepoil HHTEPEeCOB OTIEIBbHBIX YaCTHBIX
UL U KoMIIaHMH. [Ipy 3TOM 4YacTHBI KOCMOC MOXKET HE TOJBKO IPHHOCHUTH OOJbIIME NMPUOBLIM BiajelbliaM
COOTBETCTBYIOIIIUX CPEJICTB, HO, KaKk W TPAJAWULMOHHBIH, TOCYyJapCTBEHHBIH, OH BEJET K CO3JaHHI0 HOBBIX
TEXHOJIOTHH, a 3HAYHUT, PACIIMPEHUIO HHHOBAIIMOHHBIX BO3MOXKHOCTEH obuiecTBa. Yike ceifyac rocynapcTBeHHbIE
CTPYKTYPHI 3aMMCTBYIOT OT/IEJIbHBIE TEXHOIOTUH, U3AEIIHS ¥ IIPOTYKTHI, CO3JJaHHBIE «YaCTHUKaMM». B Onmxaiimne
15-20 ner pBIHOK KOCMHYECKHX YCIyr OyneT MOJeNeH, M MECTO JacTHBIX KOMIIAaHWH B HEM CTaHET JIOBOJIEHO

CYILLIECTBEHHBIM.
KnawueBbie cioBa: NUWIOTUPYyeMas KOCMOHABTUKA, KOCMHMYECKHH TypH3M, TIOCYAapCTBEHHO-YaCTHOE
ITapTHEPCTBO.
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Analysis of Commercialization Trends of Manned Space Exploration. V.A. Sivolap,
A.A. Kuritsyn, A.A. Kovinsky

Abstract. The paper considers commercialization possibilities, i.e. profit earning in such industry as
manned spaceflight, which has always been considered as a purely state one. During almost 55 years,
manned space programs were the state's prerogative, the symbol of its power and a political instrument.
However, at the beginning of the 21% century the situation changed. Roscosmos began to fulfill
commercial flights to the ISS Russian Segment. In 2012, Dragon cargo spacecraft of SpaceX
performed the first commercial mission to the ISS; private manned space vehicles are currently being
developed on a full scale; the first America private spaceport has already been built. Manned
spaceflight became the sphere of interests of private persons and companies. At that, private cosmos not
only brings a great profit to owners of relevant transport resources, but also, similarly to a traditional,
state industry, promotes the development of new technologies and thus enhances the innovative
capabilities of society. Even now, government institutions are borrowing some technologies and
products, created by private companies. In the nearest 15-20 years, the market of space services will be
divided and the share of private companies would be quite substantial.

Keywords: manned spaceflight, space tourism, public private partnership.

REFERENCES

[1] JTonuakos FO.B. LleHTp MOArOTOBKH KOCMOHABTOB Ha MyTH HHHOBALMOHHOTO pa3BuTus (k 55-neturo HUU
IIK nmenn 0.A. Tarapuna) // TInnotupyemsie monetsl B kocMoc. — Ne 1(14). — 2015.

[2] KocmonarTrka XXI Beka. [TombiTka mporrosa passurus 10 2101 roga / [Tox pen. akan. PAH B.E. Ueptoka. — M.:
W3zn-Bo «PTCodt», 2010. — 846 c.

[3] JIyna — mar k Texaonorussm ocBoeHnst Conmuedroit cucreMsl. — M.: PKK «Qreprusi», 2011. — 584 c.

[4] KoHuentuu, HampaBIeHNs U MEPCIIEKTUBBI PA3BUTHS MUPOBOM MHIOTHPYEMOii kocMoHaBTHKH / Kproukos B.1.,
Kypuupia A.A., Spononos B.U. — ®I'BY «HUHM UIIK nmenu F0.A. 'arapuna, 2013.

[5] OcobennocTr moaroToBKM HenpoeccuoHanbHbIX KocMoHaBToB K nosieram Ha MKC / Kproukos B.U., Kypuubsa
A.A. XapnamoB M.M. // TTunotupyemsie monetsl B kocMoc. — Ne 2(15). — 2015.

[6] PakeTHO-KOCMIUeckas kopriopanus «Heprusi» nmenu C.I1. Koponesa B mepom necstiernn XXI Bexa (2001—
2010). — M.: PKK «Dueprus», 2011. — 832 c.


http://www.nasa.gov/mission_pages/
http://www.nasa.gov/
https://ru.wikipedia.org/wiki/
http://www.kem.kp.ru/daily/26476.5/3345713/
mailto:%20info@gctc.ru
mailto:%20info@gctc.ru

[7] TocynapctBennas nporpamma Poccuiickoit @enepannu «Kocmuueckas aestenbrocts Poccun Ha 2013-2020
roas (pacnopsbkenue [IpaButensctBa Poccuiickoit deneparium ot 28 nexadps 2012 r. Ne 2594-p),
http://www.federalspace.ru/115/.

[8] Kypuwein A.A., Coxun U.I'. OnbIT co3nanusi opOUTANIBHBIX THIOTHPYEMBIX KOMIUIEKCOB B MUPE U aHAIIU3 IEPCIICKTHB
ux pa3utys // Bompocs! uctopun ectectBo3nanus u TexHuku. — 2011, — Bpim. 3.

[9] Commercial Resupply Launch. URL:http://www.nasa.gov/mission_pages/station/living/launch/index.html.

[10] Dragon Readies for Operational Delivery. URL:http://www.nasa.gov/mission ages/ station/
living/launch/crs1imissionpreview.html.

[11] KoBunckuit A.A. HanpaieHus: KoMMepUUaTU3aluy MWIOTHPYEMbIX KocMHuYeckux nporpamm B Poccun u CHIA
// Matepuanbl XX Hay4HO-TEXHUYECKOH KOH(PEPEHIIMH MOJIObIX YUSHBIX U CHELHAINCTOB, T. Koponés,
PakerHo-kocMuueckas kopriopanust «Heprusi» nmenn C.I1. Koponéra, 2014. — C. 697-698.

[12] KoBunckuit A.A., Kypunpsia A.A. Ilunotupyemsle IpOeKThl ucciaeoBaHus JIyHbI 1 OKOJIOIYHHOTO
npoctpanctea // Matepuansl XLIX Hayunpix urennit mamsitu K.O. Huonkosckoro «K.D. [{ronkoBCckwii 1
WHHOBAIIMOHHOE Pa3BUTHE KOCMOHABTUKI» — Kamyra: U3n-Bo «Oimocy», 2014 — C. 80-81.

[13] Training Space Tourists to Fly the ISS / Boris Kryuchkov, Andrei Kuritsyn, Alexander Kovinsky //Room. The
Space Journal #2 (4) 2015. — London, Great Britain.

[14] https://ru.wikipedia.org/wiki/.

[15] http://www.kem.kp.ru/daily/26476.5/3345713/.

[16] http://dic.academic.ru/dic.nsf/econ_dict/7570

Sivolap Valery Aleksandrovich — PhD in Technical Sciences, Deputy Head (for science) of FSBO “Gagarin
R&T CTC”.

E-mail: info@gctc.ru

Kuritsyn Andrey Anatolievich — Doctor of Technical Sciences, Associate Professor, department head,
FSBO “Gagarin R&T CTC”.

E-mail: info@gctc.ru

Kovinsky Aleksandr Andreevich — junior researcher, FSBO “Gagarin R&T CTC”.
E-mail: A.Kovinskiy@gctc.ru

YK 004.896:331.101.1

CUCTEMHBIN MOJAXO0J K OBOCHOBAHUIO 3PTOHOMMYECKHUX
TPEBOBAHUM K POBOTY-IIOMOIITHUKY DKHUITAKA
HNUJIOTUPYEMOI'O KOCMHNYECKOI'O KOMIIJVIEKCA

B.T". Copokun, U.I'. Coxun

AnnoTtamus. [lpemiokeH moaxoZ K OOOCHOBAHHIO CTPYKTYPhl 3PTrOHOMHYECKUX
TpeOOBaHUI K XapaKTEPUCTHKAM aHTPOMOMOP(HHOro poOOTA-MOMOIIHUKA —OIKUMAXKA
MUIOTHPYEMOTO KOCMHUYECKOTO KOMIUIEKCA Ha OCHOBE aHalli3a JPraTHUECKOW CUCTEMBI
«KOCMOHaBT—pOOOT-TIOMOIIHUK dKUNaxa—TpodeccuoHalbHas cpeaa AeITebHOCTI.
KaroueBble cjoBa: aHTpornoMopdHas poOOTOTEXHHUYECKas CHCTEMa, KOCMOHABT,
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System Approach to the Substantiation of Ergonomic Requirements for the Robotic
Assistant of a Crew aboard Manned Space Complexes. V.G. Sorokin, I.G. Sokhin

Abstract. The paper suggests an approach to the substantiation of the structure of ergonomic
requirements for characteristics of the anthropomorphic robotic assistant of a crew of a manned space
complex on basis of an analysis of the ergatic system “cosmonaut — robotic assistant of a crew —
professional activity environment”.

Keywords: anthropomorphic robotic system, cosmonaut, manned space complex, professional activity
environment, robotic assistant of a crew, ergonomic requirements.
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BOITPOCHI BE3OITACHOCTH NPUMEHEHUS POBOTOTEXHUYECKOM
CUCTEMbI KOCMHNYECKOI'O HASBHAUYEHUSA B ITIPOLUECCE
OCYUIECTBJIEHUS BHEKOPABEJIbHOM JEATEJBHOCTH

B.C. Kopenno#, I1.I1. Jonros, E.}FO. Uponos

AnHoTanus. PaccMoTpeHbl Bompockl 6e30MacHOro (PYHKIMOHHPOBAHUS POOOTOTEXHUUYECKOM
CHCTEMBI, NpPEAHA3HAYCHHOM [UII TEXHWUYECKOW TOAJEPKKH OKUMAKEH NHIOTHPYEMBIX
KOCMHYECKHX KOMIUIEKCOB B IIPOLIECCE OCYILIECTBICHHS BHEKOPAOEIbHOW JESTENBHOCTH.
OmnpeneneHsl BO3MOXKHBIE TOTEHUUAIbHBIE OIACHOCTH, CBSI3aHHBIE C  HCIIOJIb30BaHHEM
pPOOOTOTEXHUYECKOH CHCTEMbIl Ha OOpTy TMEpCNEKTHBHOIO MMIOTHPYEMOIO KOMILIEKCA.
Pazpabotanbl NpeayioKEHUs] 10 NPENOTBPAIICHHIO HEIUTATHBIX M aBAPUHHBIX CHUTYaLHH,
MUHHMU3AIUH OTTACHOCTEN JJIs1 KOCMOHABTOB U NIEPCHEKTUBHOTO MUJIOTUPYEMOTO KOMITIIEKCA.
KiroueBbie cioBa: poOOTOTEXHUUECKAs! CUCTEMa, BHEKOpaOebHas IeATebHOCTD, OMACHOCTH,
HEIITAaTHBIE CUTYALHH.
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Safe use of a Space Robotic System during Extravehicular Activity. V.S. Korennoy,
P.P. Dolgov, E.Yu. Irodov

Abstract. The paper discusses issues of the safe operation of a robotic system purposed for supporting
crews of manned space complexes during extravehicular activity. Feasible potential dangers associated
with the use of robotic systems on the board of future manned complexes were determined. Suggestions
on preventing off-nominal and emergency situations and on minimizing hazards for cosmonauts and a
manned complex have also been developed.

Keywords: robotic systems, extravehicular activity, dangers, off-nominal situations.
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IMPUMEHEHUE RFID-TEXHOJIOTWH JJIS1 THOOPMAIIMOHHOM MOJIEP)KKH
KOCMOHABTOB HA BOPTY ITMJIOTUPYEMOI'O KOMILJIEKCA

IIPU UCIIOJIb3OBAHUUN MEJIUIIMHCKUX YKJIIAJOK U AIITEYEK

A .B. Tlonskos, B.I1. Hamesckuit, A.A. Kapnos, b.U. Kproukos, B.M. Ycos

AunHoTanus. JlnureNbHble KOCMUYECKHE IOJIEThl TPeOYyIOT OpraHm3allid pPa3BUTOM CHUCTEMBI
MEIUIIMHCKOTO O0€ecreueHns, OJHON W3 COCTAaBIIONIMX KOTOPOW SBIISETCSI TOTOBHOCTH K
OKa3aHHMIO MEIWIMHCKON MOMOIIM WIEHaM JKHIIaKa Ha OOpTy NHIOTHPYEMOIO0 KOCMHYECKOTO
komiuiekca (IIKK). OcHoBHbIM BumoM wmeamuuHckod momomu Ha Oopty IIKK sBisercs
MIPUMEHEHNE JIEKAPCTBEHHBIX CPENCTB W3 cocTaBa OOPTOBOM amnTeYku M M3 MEAUIIUHCKHUX
yknanok. [Ipy HemTaTHRIX MEAMIMHCKUX CUTYalMAX KPUTHIECKH BayKHBIM CTAHOBUTCS OBICTPBI
MOUCK HEOOXOIAMMBIX JIEKapCTBEHHBIX CPEJNICTB, MX HAJAEXKHas WACHTU(HUKALMSI U ONEpPaTUBHOE
MOJTy9YeHNE MHCTPYKIMKA TI0 UX MIPUMEHEHHIO0 KOCMOHABTAMH, HETIOCPEICTBEHHO BOBJICYEHHBIMH B
MPOIIeCC OKa3aHWS METUIIMHCKON momormu. Kpome Toro, B acmekTax palMoOHAIBFHOTO Pacxoja
nonieTHoro BpeMeHH skunaxa Ha IIKK pemaercd 3amada KOHTpOJsS MOCTYIJIEHHS M pacxoja
COZIEPYKMMOTO MEIUIMHCKHX alTedeKk U YKIJIOK. B Hacrosiielt paboTe mpecTaBieHbl TOIX0 b
K peIICHHUIO YKa3aHHBIX 3amad Ha ocHoBe RFID-rexnomormit. OCHOBHOE BHUMAaHHE YACIACTCS
3agade MH(OPMAMOHHON TMONAEPKKM B TOHCKE M NPUMEHEHWH JIEKapCTBEHHBIX CPEICTB M3
cocTaBa OOPTOBOM aNTEYKH.

KarueBbie cjiaoBa: mmiotupyemblii  kocmuueckuit  komruieke (ITIKK), wmemgumuHCcKoe
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obecrieueHne TUIIOTHPYEMBIX TTOJIETOB, MeTUITHHCKas momMotb Ha 6opty I1IKK, MKC, 6opToBsie
MeauIHckue anteuku, RFID-TexHonornu, «yMHble XpaHUINILA.
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Application of FRID Technologies for Information Support of Cosmonauts aboard
Manned Spacecraft When Using Medical Packs and First Aid Kits.
A.V. Polyakov, V.P. Dashevsky, A.A. Karpov, B.l. Kryuchkov, V.M. Usov

Abstract. The long-duration space missions require an advanced system of medical support, which
includes among others the preparedness to providing medical assistance of crew members aboard
manned space complexes (MSCs). The main type of medical assistance aboard the MSC is the use of
available pharmaceuticals. In off-nominal medical situations the quick search of necessary medicines,
their safe identification and prompt getting of the instructions on their administration for cosmonauts
involved directly in the process of delivering medical aid can be critical. Besides, in view of rational
use of crew flight time, the task of monitoring of delivering and using the content of medical packs and
first aid Kits was performed. The paper presents approaches to solving the said task using FRID
technologies. The main attention is paid to information support of the search and administration of
available pharmaceuticals.

Keywords: manned space complex, medical support of manned missions, medical care aboard MSC,
ISS, on-board first aid kits, FRID technologies, “smart storage”.
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PA3BUTUE KOCMHUYECKOM SPTOHOMUKHU: AHAJIN3 ITIPOBJIEM YUYETA
YEJOBEUYECKOI'O ®AKTOPA 11O PE3YJBTATAM PABOTHI XI
MEXJIYHAPOJIHOM HAYYHO-IPAKTUYECKOM KOH®EPEHIIUU
«[MAJIOTUPYEMBIE IIOJIETBI B KOCMOC»

A.A. Menenxkos, T.b. HectepoBuu

AHHOTauus: B craThe mpeacraBieHbl MaTepualibl aHajdu3a NpoOJIeM ydeTa 4el0BEYECKOTO
(akTOpa MpH MOATOTOBKE M OCYIIECTBICHHMH KOCMHUYECKHX MOJIETOB, IPHUBJIEKIINE HANOOIbIICe
BHHUMAaHHUE CHEIHMAINCTOB B 00JIACTH KOCMHUYECKOH 3prOHOMUKH M MH)KEHEPHOM TICHXOJIOTHH Ha
HegaBHo mnpomeamei XI MexayHapomHO# HaydHO-TIpakTH4Yeckoil KoHgepeHimu. Jlaercs
OLIEHKAa OpraHu3alid M HalpaBICHUM ydeTa MNCUXO(HU3MOIOTHUECKHMX BO3MOXKHOCTEH
KOCMOHABTOB B MHTEpecax IOBBIIICHUS d()PEKTUBHOCTH HX JESITEIBHOCTH M 0€30MacHOCTH
noJieToB. OOOCHOBBIBAIOTCS MPEATIOKEHUS 110 JalbHENUIIEMy Pa3BUTHIO HAIIPABJICHUS U HOBBIX
3aJad 1o obOecneyeHuto MpOo(ECCHOHATbHOM HANEKHOCTH JSKUIAKEH MEXIUIaHETHBIX
HKCIIEAUINI Ha OCHOBE ydeTa 4eJI0BeUecKoro (axkropa.

KnioueBble cioBa: uenoBedeckuil (hakTop, IProHOMHUYECKOE OOecredeHue, IMCUXOJIOTus,
(YHKLIMOHAIBHOE COCTOSTHHUE, IICUXO(QHU3HOIOTHIECKas HAEKHOCTh, KOCMUYECKHUE ITOJIETHI.
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Development of Space Ergonomics: Problems of Taking into Consideration a Human
Factor as per Results of the 11™ International Scientific and Practical Conference
“Manned Space Flights”. A.A. Medenkov, T.B. Nesterovich

Abstract. The paper analyzes the human factor-related challenges, arising during preparation and
implementation of space missions that attracted great attention of experts in the field of space ergonomics
and engineering psychology at the recent 11th International Scientific and Practical Conference. Also, the
paper evaluates the process of consideration of cosmonauts’ psycho-physiological capabilities in the
interests of raising the efficiency of their performance and flight safety. Reasoned suggestions on further
efforts in this direction and the development of new tasks for ensuring professional reliability of crews of
interplanetary expeditions on basis of taking account of human factor are also given.
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