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OCHOBHBIE 3AJJAYH ITOATI'OTOBKU U PE3YJIBTATDI
JAEATEJBHOCTHU DKUITAYKA MKC-55/56 ITPU BBIIIOJTHEHUUA
NPOI'PAMMbBI KOCMHUYECKOT O ITOJIETA

O.I'. AptembeB

AnHoTtamusi. B cratee mpescraBneHsl coctaB skunaxa MKC-55/56, ocHOBHEIC
3aauul  TOJTOTOBKH, JICATCIILHOCTh OJKHIIaxa Ha OOpTy TPaHCIOPTHOTO
mnotupyemoro kopadis (TIIK) «Coro3z MC-08» u MexmyHapoIHOW KOCMHYECKOM
craniud (MKC). OtaensHO BblIeIeHbI pabOThI M0 BHEKOPAOEIBHON AEATSIbHOCTH
(BKI) mo mporpammam poccuiickoro (PC) m amepukanckoro cermentoB (AC)
MKC, a Taxxe BBHIIOJTHCHHIO HAYIHO-TIPUKIIAIHBIX HCCIICIOBAHUN U DKCIIEPUMEHTOB
(HITN).

KaroueBbie ci10Ba: TOATrOTOBKA JKHIA)Xa, KOCMHYECKHHA TIOJNET, TPAHCIIOPTHBIMH
MUIOTUPYEMBIN Kopabib, MexyHapoaHass KOCMHYECKas CTaHIUs, BHEKOpaOeIbHas
JIESITEeIBHOCTD, HAYYHAs IIPOrpaMmMa.
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Main Tasks of Training and Results of Activity of the ISS Crew
for Expedition 55/56 When Carrying out the Mission Plan. O.G. Artemiev

The paper presents the members of the I1SS-55/56 crew, main training tasks, activity of the
crew aboard the Soyuz MC-08 spacecraft and the ISS. It also highlights the performance of
EVA under the programs of the Russian and American Segments as well as the execution of
scientific-applied research and experiments.

Keywords: crew training, spaceflight, manned transport vehicle, International Space
Station, extravehicular activity, scientific program.
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MEJUIWMHCKUE ACIHIEKTbI OBECIHHEYEHHWSA BE3OITACHOCTH
MOJIETA SKHUITAKA MKC-55/56 (QKCITPECC-AHAJIU3)

B.B. boromoinos, B.U. ITouyes, 1.B. Andeposa, E.I'. Xopomresa,

B.B. Kpusonamnon

AHHOTanus. B cTarthe mpejcTaBieHbl Pe3yNIbTaThl METUIIMHCKOTO O0ecreueHus
roJieTa JKHITaKa MKC-55/56. Haetcst KpaTkas XapaKTEPUCTHKA
(OYHKITMOHUPOBAHUS CUCTEMBI MEIUIIMHCKOTO O0ECIeYeHUss — TPUBOMAATCS
OCHOBHBIC HWTOTH BBITIOJIHEHHSI TMPOTPAMMBI KOHTPOJISI COCTOSIHUSL 37I0POBBSI
KocMOHaBTOB u cpensl obutanumss PC MKC Bo Bpems monera, a Takxke
WCTIONL30BAaHUS ~ OOpPTOBBIX  CPENCTB  NPOPWIAKTAKH  JUIS  TMOJJCPKAHHS
PpaboTOCIIOCOOHOCTH U 3JI0OPOBhSI KOCMOHABTOB B TIOJIETE.

KiaiwueBble cjIoBa: MEIWIIMHCKOE OOECIICUCHHUE, METUITUHCKHA KOHTPOIIb,
cucrtema npoHIaKTHKH, CpeJia OOUTaHUs, PEXKHUM TPY/Ia U OTABIXA.
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aKaJeMHUH HayK.

3HeKTpOHHa$I moyra:

Kpusoaanos Baagummp BceBosionoBu4 — crapmuii  HayyHBIH  COTPYIHUK,
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Medical Aspects of Ensuring Safety of the Flight of the ISS
Crew for Expedition 55/56 (Express Analysis).

V.V. Bogomolov, V.I. Pochuev, 1.V. Alferova,

E.G. Khorosheva, V.V. Krivolapov

Abstract. The paper shows the results of medical maintenance of the 1SS-54/55 expedition
and gives a brief description of operation of the medical support system and maintaining the
stability of human environment aboard the ISS RS. Besides, the paper sums up results of
implementing medical recommendations, program of medical monitoring and the use of
onboard means designed to prevent the alteration of cosmonauts' health status in
spaceflight.

Keywords: medical support, medical monitoring, preventive system, human environment,
work/rest schedule.
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OCHOBHBIE PE3YJBbTATbBI KOHKYPCHOI'O OTBOPA
KAHIUJATOB B KOCMOHABTBI B 2017-2018 I'T.

I1.H. Bnacos, FO.U. Manenuenko, b.1. Kproukos, A.A. Kypursx, M. Xapiamos,
B.U. Tlouyes, B.I'. Kop3yn, B.I1. Matsees, P.P. Kacnpanckuii, JI.B. Bolitynesuuy,
A.B. Bacun, B.M. Ycos, B.1O. Camapues, A.C. Konnpatses, A.W. Kppiios,

B.I'. Ha3un, E.B. Anapees, A.Jl. bensiera

AnHoTanus. CTaTes NOCBAIICHA aHATU3Y PE3YJIbTATOB OTKPHITOIO KOHKYPCHOTO
orOOpa KaHAMOATOB B KOCMOHaBTHI, mpoBeaeHHoMy B «HUM HIIK wumenn
10.A. T'arapunay» B 2017-2018 1.

KiroueBble ci10Ba: KaHOUIAT B KOCMOHABTBI, KOHKYPCHAas KOMHCCHSI, OTKPBITBHIH
KOHKYpC, OTOOp KOCMOHABTOB, PETEHACHT Ha 0TOOp, 3Tarnbl 0TOOpA.
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Main Results of the Competitive Selection of Cosmonaut Candidates

in 2017-2018.

P.N. Vlasov, Yu.l. Malenchenko, B.I. Kryuchkov, A.A. Kuritsyn, M.M.
Kharlamov, V.I. Pochuev, B.G. Korzun, V.P. Matveev, R.R. Kaspransky,

L.V. Voytulevich, A.\V. Vasin, V.M. Usov, V.Yu. Samartsev, A.S. Kondratiev,
A.l. Krylov, V.G. Nazin, Ye.V. Andreev, A.D. Belyayeva

Abstract. The paper represents the analysis of the results of the competitive selection of
cosmonaut candidates held at the Yu.A. Gagarin R&T CTC in 2017-2018.

Keywords: cosmonaut candidate, open competition, cosmonaut selection, applicant for
selection, selection stages.
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JANHAMUNYECKASA NMUTALHNOHHAS MOJAEJIb BU3YAJIBHO-
HUHCTPYMEHTAJIBHOI'O HABJIIOJEHUA KOCMOHABTOM-
OIIEPATOPOM TOYEYHOM IEJIA HA TTPOJIETE.

B.M. XKyxkos

AHHOTamus. Paspaborana KOMIBIOTEPHAs TUHAMUYECKAs MMUTAIIMOHHASA Moaeib (JIM)
BU3YaJIbHO-UHCTPYMEHTaNbHOTO Habmonenuss (BMH) kocMOHaBTOM TOYEUHOW MHENH C
MTOMOIIBI0  TIAHKPATHYECKOTO ONTHYecKoro mnpubopa. UM sBusercs UeHTpaabHOU
MOJIENIBI0 KOMIUTeKca UMHUTAITMOHHBIX Mojenei (KMM), KOTophlid paccuuThIBAaeT JJIs HEe
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BXOJHBIE TapaMeTpbl (TeKymrue OaIHCTUYeCKHWe JaHHBIE COMIDKCHWS W TMapaMeTps
BHemHe# cpensl). B ocHoBy JIMMM monokeHa THIOTE3a O COOTBETCTBHU 3aKOHA
pacripenienieHust TodeK (UKCAIlMH B3TIIAa HOPMAIBHOMY JBYMEPHOMY 3aKOHY ITOJIOKCHHS
TOYEYHOHW I B SJUIUIICE BEPOSITHOCTEH IMPOTHO3ZUPYEMOTO MOJOXKECHUS KOCMUYECKOTO
00BeKTa Ha OpOUTE.

KiroueBble ¢€JI0Ba: BepOATHOCTH OOHAPYXKEHHS, KOCMOHABT-ONEPATOp, BU3YaJIbHBIN
[IOUCK, TOUYEYHAas LeJb, TUHAMUYECKass UMUTAI[MOHHAs MOJIENb, 3pUTENIbHBIN aHaNIU3aTop,

TOYKa (PUKCALUK B3MIIAAA, TPEBUICHUE, TpaduuecKast BU3yaln3alus, ONTHMH3ALHSL.
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KykoB Bsiueciap MuxaiijloBu4 — JIOKT. TeXH. HayK, po)eccop, IIaBHbIM HayuHBIH

cotpyauuk O®I'BY «HUU HIIK umenu 0. A. 'arapuna.
Dnexrponnas moura: V.Zhukov@gctc.ru

Dynamic Simulation Model of Visual and Instrumental Observation of a Point
Target by a Cosmonaut-Operator While Flying-By. V.M. Zhukov

Abstract. The computer-based dynamic simulation model (DSM) of visual and
instrumental observation (V10) of a point target by a cosmonaut using a pancratic
observation device was developed. The DSM is the core model of the simulation
models complex (SMC), which calculates the input parameters for it (current ballistic
data of rendezvous and environmental parameters). The DSM is based on the
hypothesis of the correspondence of the law of the distribution of points of staring to
the normal two-dimensional law of the position of a point target in the ellipse of the
probabilities of the forecasting position of a space object in orbit.

Keywords: detection probability, cosmonaut-operator, visual searching, point target,
dynamic simulation model, visual analyzer, point of staring, prediction, graphic
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visualization, optimization.
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IMPOBJEMBI ATEKBATHOCTH MOJIEJIbHOM T'MIIOTPABUTAILIMA
JIYHBI U MAPCA
B.A. Akynos, B.JI. banakun

AnHotamusi. [lpeamaraercss MeTOMOJNOTHS KOCBEHHOW OIEHKUA aJICKBATHOCTH
MOJACNIBbHOW rumorpaButanuu  JIyael m Mapca. AKTyalbHOCTH TPOOJIEMBI
o0ycJIoBJIeHA 3a/la4aMH, TMOCTABJICHHBIMH B HAIMOHANBHBIX IpOrpamMMax psiia
CTpaH MO0 OCBOCHUIO JTAIBHEr0 KOCMOCA (SKCIIEAWIIMY HA IJIAHETHI), OTCYTCTBHEM
BO3MOXXHOCTH TPUMEHEHHS NPAMBIX METOAOB OIEHKH aaeKBaTHOCTH H
pacIIupeHreM MacIITa0OB TPABUTANMOHHON Tepamuu (JIedeHue wuiemuii). B
KauecTBE  TIEHEPaTOPOB  TUIOTPABUTAIMU  BBIOPAHBI  KOPOTKOPAJUYyCHBIC
HeHTpU(YTH ¥ HAKJIOHHBIE IUIOCKOCTH, T. €. YCTPOHCTBA, OTIUYAOIIUECS
MPUHIIMIIOM JEUCTBUS, YTO BaXXHO JUIsi KOCBEHHOW OILIEHKU CXOJICTBA U Pa3IudUil
MOJIeJIell ¥ peanbHbIX YCIOBUH. B KauecTBe 3TanoHa BEIOpaHa 3eMHas TpaBUTAIIHA.
Pe3ynbTaThl 3KCIEpUMEHTOB COTIOCTABJICHBI C 3aKOHOMEPHOCTSAMH THIPOMEXaHUKH
1 0000IIEHBI METOJIAMH PETPECCHOHHOTO aHANN3a. Y CTAHOBJICHO, YTO BO3JICHICTBHE
runorpaBuTaliii 1 HEBECOMOCTHU Ha Hepm’pepnqecxyfo TEeMOIMHAMUKY YCJIIOBCKA B
3HAYUTEILHOU CTETICHN UICHTUYHEI.
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KuroueBble cjioBa: MOjeNbHAS THIIOTPABUTALINS, aJleKBATHOCTh, KOPOTKOPAIIMyCHAS
neHTpudyra, HAKJIOHHBIN CTEH], pPaCIpeIeICHHbI YeTHIPEXTIONIOCHUK.
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AxkynoB B.A. — 1OKT. TexH. HayK, mpodeccop, NeHCTBUTENbHBIN WIeH AKaaeMuu
HaBUrallud M YIpaBieHUs ABikeHueM, CamapcKuil rocyIapCTBEHHBIH TEXHUUYECKHUM
YHHUBEPCUTET.

3J'IeKTpOHHa$I moyra:

Bbanaxkun B.JI. — nokT. TexH. Hayk, mpodeccop, AeHCTBUTEIBHBIA WieH AKaIeMUU
HaBUrallMd M  YyIOpaBJIeHUs JBIDKEHHEM, HaluoHaJIbHBIH — McCIeI0BaTEeNbCKUM
yauBepcuteT nMeHn akagemuka C. I1. Koponéga.

3J'IeKTpOHHa$I Inoyra.

Problems of Adequacy of the Model Hypo Gravity of the Moon and Mars.
V.A. Akulov, V.L. Balakin

Abstract. The methodology of indirect assessing the adequacy of the model hypo gravity of
the Moon and Mars is proposed. The urgency of the problem is due to the tasks set in the
national programs of deep space exploration (expeditions to planets) of a number of
countries, the lack of the possibility of applying direct methods for assessing adequacy and
expanding the scale of gravity therapy (treatment of ischemia). The short-radius centrifuges
and inclined planes, that is, devices differing in the principle of action, were chosen as
generators of hypo gravity what is important for indirect assessing the similarities and
differences of models and real conditions. Earth gravity was chosen as the standard. The
results of the experiments were compared with the regularities of hydromechanics and
generalized by regression analysis methods. It has been established that the effect of hypo
gravity and weightlessness on human peripheral hemodynamics is largely identical.
Keywords: model hypo gravity, model adequacy, short radius centrifuge, inclined stand,
distributed four-pole element.
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COBPEMEHHBIE I10/1XO/1bl K OIIEHKE BJIUSHUSA
MUCKYCCTBEHHOM CBETOBO CPEJbI HA ®YHKIIMOHAJIBHOE
COCTOSIHUE YEJIOBEKA-OIIEPATOPA B YCJIOBMAX
TEPMOKAMEPHbBIX UCIIBITAHUM

A.E. Cmoneesckuit, O.M. Manbko, }0.A. byoeer

AHHoTamus. B cratbe paccMOTpeHBI COBpEMEHHBIE MOIXOBI K OICHKE BIHSHUSA
WCKYCCTBCHHOH CBETOBOH cpeapl Ha (DYHKIIMOHAIBHOE COCTOSIHHC 4YelIOBEKa-
omeparopa W TPEACTaBICHBI PE3yJbTAaThl HCIBITAHUM CHUCTEM OCBEILECHUS,
BBITIOJTHEHHBIX BHYTPHU T€PMETUYHON KaMephl M MOJIENHUPYIONIUX HCKYCCTBEHHYIO
CBETOBYIO Cpelly pabo4rX OTCEKOB MUIOTHPYEMBIX KOCMHUYECKHX alllapaToB.
KuarueBbie ciaoBa: repMokaMepa, IHMHAMHYECKOE OCBEIICHHE, CBETOJUOIHOE
OCBEITICHUE, YEJIOBEK-OIepaTop, 3PUTENBHBIN aHaIM3aTop, (QYHKIIMOHAIHEHOE
COCTOSIHHE.
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Modern Approaches to the Assessment of the Effect of Artificial Light
Environment on the Functional Status of a Human Operator in Tests inside
the Pressurized Chamber. A.E. Smoleevskiy, O.M. Manko, Yu.A. Bubeev

Abstract. The article deals with modern approaches to the assessment of the influence of
artificial light environment on the functional status of a human operator and presents the
results of tests of lighting systems within the pressurized chamber that simulate the artificial
light environment inside working compartments of manned spacecraft.

Keywords: pressurized chamber, dynamic lighting, LED lighting, human operator, visual
analyzer, functional status.
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CHUXEHHUE NOCJIEACTBUM BIUSIHUS MYTATEHHBIX
DAKTOPOB HA OPI'AHU3M UEJIOBEKA B YCJIOBHUSX
JUIHUTEJBHOI'O KOCMHUUYECKOI'O ITOJIETA

E.B. Ilomnoa, U.B. Kytuuk, A.l1. Ko6aros, H.b. Bepburkas, O.B. Toopoex

AHHoTanusi. B crartee mpeacTaBIeHBl PE3yNbTATHl NPOBEACHHBIX 3KCIEPHMCHTOB,
HaNpaBJICHHBIX HA Pa3pabOTKy YMPOIIEHHON TEXHOJIOTUH MOTYYSHHS KHCIOMOJIOYHOTO
MPOOHOTHYIECKOr0 MPOIYKTa Ha OOpPTY NHHIOTHPYEMOTO KOCMHYECKOTO KOMILIEKCa
(ITKK). OrtmeueHO, 9TO B YCIOBHSX UINTENFHOTO KOCMHIYECKOTO IOJIETa OPTaHH3M
YeJoBeKa MOABEPracTcsl BIMSHUIO LEJIOro psiia MyTareHHeIX (akropoB. MoxkHO
IPEANoNI0KUTb, YTO B  ONPEAETICHHBIH MOMEHT BpPEMEHM KOMIICHCATOPHEIE
BO3MOKHOCTH MMMYHHOI CHCTEMBI OKa)XXyTCs IOJIHOCThIO McuepnaHHbIMU. [lokasaHo,
4TO pa3paboTaHHAas TEXHOJIOTHUS IPENCTaBIIeT CO00I OAHOCTAIUIHYIO OTIEPALIUIO U HE
TpeOyeT Juii ee OCYIIECTBICHUS HH JOIOJHUTEIBHOIO o0opynoBaHus, HU
creLuaIbHbIX 3HAaHUH 110 MUKPOOMOJIOTMU CO CTOPOHBI SKHUMaXa. TexXHOIOrHus mpolia
ycnemHyto anpoodaruio Ha 6opty MKC. [Tomydyennsie cnnamu skunaxkeit  MKC-50 u
MKC-52 00pa31pl KHCIOMOJIOYHOTO MPOAYKTa 00JaNaloT BBEICOKUM IMPOOHOTHYECKIM
MOTEHIAJIOM, B CBS3M C YEM JAHHAS TEXHOJOTUS MOXET OBITh PEKOMEHIOBAaHA UL
MOJTy4eHHS 1e4eOHO-TIPO(MIAKTHYECKOTO KHCIOMOJIOYHOTO npoaykTa Ha 6opty [IKK B
XO0/1€ BBITIOJIHEHHUS [UTNTEIBHON KOCMHYECKOM SKCTICANIIHH.
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KaioueBble cioBa: MyTareHbl, aHTHMyTarcHHasi aKTHBHOCTb, KHCIOMOJIOYHBII
NpOOHOTHYECKUI  MPOAYKT,  TEXHOJOTHSI  TEPMOCTATHOIO  KyJbTHBUPOBaHHUS,
MMIOTHPYEMBIH KOCMUYeCKUi Kopadib, aruiopuiIbHbIe TaKTOOAKTEPHH.
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Decrease of Effects of Mutagenic Factors on a Human Body Under Conditions
of a Long-Term Space Flight. E.V. Popova, 1.V. Kutnik, A.l. Kobatov, N.B.
Verbitskaya, O.V. Dobrolezh

Abstract. The paper presents the results of experiments conducted in order to develop a
simplified technology for producing fermented milk probiotic foods aboard a manned space
complex (MSC). Since a variety of mutagenic factors attacks the human body during a
long-term space flight, one can assume that at some moment the compensatory abilities of
the human immune system will be completely exhausted.

The developed technology was shown to be a single-stage operation (“Just add water”
technology) and requires neither additional equipment nor special knowledge in
microbiology for its implementation. The technology was successfully tested aboard the
ISS. The samples of fermented milk foods obtained by the crews of the 1SS-50 and 52 have
a high probiotic potential, so the said technology can be recommended for producing the
treatment-prophylactic product during long-term space missions.

Keywords: mutagenes, antimutagenic activity, acidophilus probiotic product, thermostatic
cultivation technology, manned spacecraft, Lactobacillus acidophilus.
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MNEPCIHHEKTUBBI IPUMEHEHUS U OCOBEHHOCTHU
IKCIUTYATAIIAA HATYBHBIX TPAHC®OPMUPYEMBIX MOJYJIEH
B COCTABE IMJIOTUPYEMbBIX KOCMHUYECKHUX KOMIIJIEKCOB
b.1. Kprouxos, }0.b. Cocropka, b.B. bBypaun

AHHOTanusi. B cratbe aHaNM3UPYIOTCS COBPEMEHHBIE JOCTMXKEHHUS B OOJIACTH
CO3/1aHMsI ¥ UCIIOJIb30BAHUS TEXHOJOIMH HayBHBIX TpaHC(HOPMUPYEMBIX MOyl
(TM) B  nunotupyeMod  KocMOHaBTHKe.  [IpuBomsiTcs ~ OOCTHTHYTBIE
XapaKTepUCTUKH dKcriepuMeHTanbHbIX 00pa3noB TM B CIIA u Poccun. [lokazanst
IpeuMmyliecTBa TexHosoruu TM 10  CpaBHEHMIO €  CYLIECTBYIOLIUMHU
TPaJULMOHHBIMU  TexHonorusiMu. OleHeHbl NpoOsieMbl M OCOOEHHOCTH
WCTIONB30BaHUA TpaHC()OPMHUPYEMBIX MOJIYJeH B COCTaBE MHIOTHPYEMBIX
KOCMHYECKHX KOMIUIEKCOB. PaccMOTpeHBI OCHOBHBIE AaCIEKTHl [EATEIbHOCTH
KOCMOHABTOB TP MX 3KCIUTyaTaIliH.

KiroueBblie cjioBa: HagyBHBIE TpaHC(HOpMUpyEeMble MOIYIH, SKCIIEPUMEHTAIbHAS
oTpabOTKa HagyBHBIX MOJIYJEH, OMBITHBIM 0Opaszel HAAyBHOIO MOXYJS, KHJIOW
MOJyJIb, MCCIIE0BATENbCKUNA MOTYJTb, CKJIAJICKOW MOTYTb.
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Prospects and Features of the Use of Inflatable Transformable Modules for
Manned Space Complexes.
B.1. Kryuchkov, Yu.B. Sosyurka, B.V. Burdin

Abstract. The paper analyzes the achievements in the development and use of technologies
of inflatable transformable modules (TMs) purposed for manned space exploration. The
characteristics of experimental models of TMs obtained in the USA and Russia are given.
The advantages of the TM technology as compared with existing traditional technologies
are shown. The problems and features of the use of transformable modules for manned
space complexes are evaluated. The main aspects of cosmonauts’ activity when operating
them are discussed.

Keywords: inflatable transformable modules, experimental tests of inflatable modules,
inflatable module test prototype, habitation module, research module, storing module.
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