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MexayHapoaHblii CMMNO3MYM NO pe3ysibTaTaM 3KCNEPUMEHTOB, MOAENPYIOLLMX MUIOTUPYEMBI NONeT Ha Mapc
(Mapc-500).
C6opHuK MaTepmanos. —M. - BopoHex: Hay4dHas kHura, 2012. — 126 c.

OcHoBHasi 4acTb CuMno3vMyma MOCBsWEHA NPeACTaBNEHUIO Pe3yNbTaToB, MOJIYYEHHbIX MNpU
BbINosIHEHUN MporpamMMbl «Mapc-500», BKtOYaBLLEN C CeHS CEPUI0 SKCMEPUMEHTOB U 3aBEpPLUMBLIENCS B
Hosi6pe 2011 roga sKcnepuMeHTOM ¢ 520-CyTOUHOW M30NALUMEN MEXAYHAPOAHOIO 3KMUMNaXxa.

B cbopHMK MaTepuanoB BOLWM Te3UCbl, MOSlyYeHHble OT Yy4yacTHMKOB CMMMO3uMyMa, 3aperuct-
PVPOBABLUMXCS Ha canTe MeponpusiTus. Teancbl, 0hOpMIIEHHbIE HE NO TpeboBaHMsIM OpraHWM3aLUMOHHOIO
KOMUTETA, @ TakKe MpUCIaHHbIe NOCie OKOHYaHMS NpueMa Matepuanos, B COOpHUKE He onybMKoBaHsbl.
TeKkCTbl TE3NCOB He pefakTMpoBanucCb. [lpeactaBnsieMble MaTepuanbl pasMelleHbl B andaBUTHOM
nopsiake no gamuamn NepeBoro aBTopa.

C60pHMK MpeAHa3HayeH Ans ChneuuanuctoB B 0611acTM  KOCMOHABTMKK, (U3MOMOroB, Bpayen,
61ONOroB, MHXXEHEPOB M KOHCTPYKTOPOB, @ TaKXe MpeACTaBUTENEeN ApYyrux CneuuanbHOCTeN, MHTepe-
cyrowmxcs npobiemMaMm 0CBOEHUS YENOBEKOM KOCMMYECKOro MpOCTPaHCTBa.

The main part of the Symposium is dedicated to the presentation of the results obtained by Russian
and foreign specialists during realization of the MARS-500 program which included a number of
experiments and was concluded in November 2011 with the 520-day international crew isolation
experiment.

The abstracts book includes the abstracts provided by participants of the Symposium registered at the
web page of the event. The abstracts which do not met the requirements of the Organizing Committee
and which were sent after the deadline of abstracts submission are not published in the book. The
abstracts were not edited. The submitted materials are listed in alphabetical order according to the name
of the first author.

The book is intended for specialists in the field of cosmonautics, physiologists, physicians, biologists,
engineers, and designers, and also for representatives of other specialties who take an interest in the
problems of human space exploration.

Mop obuieit pepakumei
U.B.YwakoBa

23 —25 anpens 2012 roga B MockBe B LiEHTpanibHOM 3aaHuK lMNpesnanymMa Poccuiickol akaieMnn Hayk
npoeesfeH MexayHapoAHbIi  CMMMO3WYM MO pe3ynbTaTaM  3KCMEPUMEHTOB,  MOAENMPYIOLLMX
nunoTMpyemblii nonet Ha Mapc (Mapc-500).

Lenbto CMnosnyMa saBASNOCh OCBELLEHNE 1 0606LeHne pe3ynbTaToB, NOSyYeHHbIX NPY BbINOHEHUN
MporpamMmbl «Mapc-500» M, B 4yacTHocTn, B 106 pa3HOOOpasHbIX MCCNedoBaHUsIX, COCTaBSIBLUMX
HayuHylo [MporpamMy 3skcnepumeHTa c 520-cyTouHon w3onsumenn. [dononHuTensHO Ha Cumnosunyme
npeacTaBneHbl pe3ynbTaTbl CaTeNIUTHBIX 3KCNepUMeHTOoB, buoaTuyeckme npobneMbl M paccMOTpPeEHb
MEepPCMEKTVBbI MCMOMb30BaHMSI MOMYYEHHbIX PE3Y/IbTAaTOB, @ TaKXKe Aa/IbHEWILNX MeanKo-6Monornyeckmx
nuccnegoBaHni B 06M1acTM  KOCMWUYECKOM  (DM3MONOrMM U MEAUUMHbl  ANs  pelleHust  npobnem
MeXNIaHETHbIX MONETOB.

Under the general editorship
of I.B. Ushakov

The International Symposium on the Results of the Experiments, Simulating Manned Mission to Mars
(MARS-500) was carried out on 23-25 April 2012 in Moscow on the premises of the Presidium of the
Russian Academy of Sciences.

The purpose of the Symposium was to report and summarize the results obtained during realization of
the MARS-500 Program, in particular, in 106 different researches composed the Program of the
experiment with 520-day isolation. The results of the satellite experiments, bioethical problems were
additionally presented, and prospects for the utilization of the obtained results and for further biomedical
researches in the field of space physiology and medicine to be used for solving of the interplanetary
flight problems were also discussed at the Symposium.
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NMPEANCIIOBUE

MaTepuansl MexayHapoAHOro CMMMO3WyMa Mo pe3ynbTaTaM 3KCNEPUMEHTOB, MOAENUPYIOLMX
nonet Ha Mapc, npoBefieHHbIX B paMkax lNpoekta «MAPC-500», npeacTtasneHsl B BUuae 127 yCTHbIX 1 46
CTeHAO0BbIX A0KNAA0B NO CeaylowWwmMM HanpasBieHUsM:

o Mcuxonormdeckne u  ncuxodusmonormyeckme npobneMbl  KOCMMYECKUX MONAETOB W

npebblBaHNsA B YCNOBUSAX ASIUTENbHOM U30NSLIMN.

e [lpobnemMbl MeaMUMHCKOro obecneyeHns AAUTENbHbIX NWIOTUPYEMbIX MONETOB U METOAbI
OLIEHKW COCTOSIHUSI 3l0POBbS YJIEHOB SKUMAXKEMN.

e CocTosiHMe HM3NONOrNYECKNX CUCTEM OpraHM3Ma 4YenioBeka Npy MoAenMpoBaHuM (akTopos
KOCMMYECKOro noneta. BnusHue cpeactB npodunakTMku Ha  yHKUMOHANbHOE COCTOSIHWE
ncnblTaTenen.

e Ponb perynsTopHbIX MEXaHW3MOB B NPOrHO3MPOBAHMU COCTOSIHUS YenoBeKa.

MuTaHue 1 MeTabonM3M B YCSIOBUSX [AIMTENBHON U30MSILMK.

MUKpPO6MOIIOrMyecKme N TOKCMKONIOrMYECKME NPOBEMbI B YCIIOBUSIX ANIUTENBbHOW U30SISILIMEN.
[eatenbHOCTb 3KuUMaxa Ha nosepxHocTn Mapca.

TenemMeanuMHCKME N MeamKo-3KoNornveckne TexXHonormm B npoekte «MAPC-500».

e UMHdopMaumoHHOe U TexHudeckoe obecrneyeHue 3KCMepUMEHTasbHbIX WCCNefoBaHUA B
YCNOBUSX U30NSLUN.

BrosTnyeckne acnekTbl MOAENbHbIX WCCNEeAOBaHUA M MeanKO-6MoNorMyeckne UCCNeaoBaHusl B
peanbHbIX Nnonetax v npyu Ux Ha3eMHOM MOAENMPOBaHWMU, KOTOPble MOCBSILLEHbI M3YyYEeHUIO BO3AENCTBUS
(baKTOPOB KOCMMYECKUX MEXTTAHETHBIX 3KCNeanUni, 6yayT obCcyaeHbl Ha 2-X KPYribIX CTOMaX:

STuyeckne npobneMbl  AAMTENbHOro npebblBaHUS MHTEPHAUMOHANbHOrO 3KMNaxa B YCIOBUSX

N3019UnK.

MepcnekTnBbl MEANKO-61ONOrMYecKnX UCCNefoBaHNA NPUMEHNUTENBHO K MEXMIAHETHLIM MOSIETaM.

NccnepoBanus no npoekty «MAPC-500» 6bi1in npoBeaeHbl B T0CyAapCTBEHHOM HAy4HOM LEHTpe
P® - WHcTUTyTEe Meamko-buonornyeckux npobnem PAH noa sruaont depepanbHOro KOCMUYECKOrO
areHTCcTBa M Poccuinckol akageMum HayK npu LMPOKOM MeXAyHapoAHOM COTPYAHWYEeCTBE Mpu yyYacTum
npeacraesutenen 6onee 15 crpaH.

INTRODUCTION

The materials of the International Symposium on the results of the experiments, simulating
manned mission to Mars, performed within the MARS-500 Project are presented in 127 oral and 46 poster
reports covering the following fields:

¢ Psychological and psychophysiological issues in extended space flight and isolation.

¢ Medical support of long-duration manned mission and methods of crew health evaluation.

¢ Physiological systems under the conditions of simulated spaceflight factors. Effect of
countermeasures on volunteers' functional state.

« Role of regulatory mechanisms in predicting human state.

e Nutrition and metabolism during extended isolation.

e Microbiological and toxicological aspects of extended isolation.

 Crew activities on Martian surface.

« Telemedical and eco-medical technologies in the Mars 500 Project.

¢ Informational and technical support of experimental studies in isolation conditions.

Bioethic aspects of simulation studies, and biomedical researches in real space flights and in ground
simulation investigations devoted to the study of the effects of interplanetary space flight factors will be
discussed at 2 round tables:

o Ethical issues of long-term isolation of international crew
¢ Biomedical researches for future interplanetary missions: Projections

The researches of the MARS-500 Project were performed in the State Scientific Center of RF —
Institute of Biomedical problems of the Russian Academy of Sciences under the auspices of Roscosmos
and the Russian Academy of Sciences with wide international cooperation and participation of
representatives from more than 15 countries.
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MATEPUAJ1bl HA PYCCKOM A3bIKE

COCTOSAHUE NMULLLEBOIO CTATYCA B YCNIOBUAX, MOAENNPYHOLWNX NPEBbIBAHUE
YEJIOBEKA HA MEXXMJIAHETHOM KOCMUWYECKOM KOPABJIE

Arypees A.H., AgpoHnH b.B.
MockBa, defepanbHoe rocyjapCTBEHHOE BIOMKETHOE yupexaeHue Hayku [ocyaapcTBEHHbIN Hay4YHbI LeHTp Poccuit-
ckovi ®eaepaumnu — UHCTUTYT Meamko-6uonornyeckmx npobnem Poccuiickol akaaemum Hayk (aanee ML PO-UMBI PAH)

CocTosiHMe NuLWEeBOro cTaTyca OLeHMBann No AMHaMmmke Maccel Tena (MT), BennMymMHe OCHOBHOro obMeHa
(00), OKMUCNEHMIO INOKO3bI, TOSLLMHE NMOAKOXHOW XUPOBOM KNeTyaTkW. MNepean sKCnepuMeHTOM Yy 4 YenoBek
OTMeYann M3bbIToYHyo MT. Y 0AHOro YenoBeka C M36bITOUHOW U Y 2 C HOpMasibHOW MT BbISIBUNIN HU3KUIA
ypoBeHb OO OTHOCUTENBHO PAacUETHOW BENMUYMHBI.

Ha 120-e cyTkun akcnepumeHTa Ha oHe npuema paumoHa nutaHus (PM) NQ 1 u npumeHseMon ¢usmye-
CKOM Harpyskn oTMeYaniocb CHKeHne mMetabonuama rokosbl, OO U MHCYNSIPHON akTMBHOCTWU. B 3TOT nepu-
04 ycnoBusi nNpebbiBaHMS B repMOOObEKTE, YPOBEHb (DM3MYECKMX HArpysoK M Mcrnosb3oBaslumiica P crno-
cobcrBoBanu MuHMMmM3auum OO 1 okMcnmMTenbHoro Metabonmama rnokosbl. Ha 250-e cytkn BennumHa OO0 y
4 yenoBeK BEPHYNACb K UCXOAHOMY YPOBHIO, @ Y 2 YENIOBEK CTana Bbllle UCXOAHON. B 3TOT nepuoa y Bcex
UcrbiTaTenel BbISIBUNW YBEMYEHME OKWUCIEHUSI T/IOKO3bl M BOCCTAHOBSIEHNE WHCYNSIPHOW aKTMBHOCTH,
YMEHbLLUEHVE TOMLWMHBLI MOAKOXHON XXMPOBOW KJIETUATKKM, YBENMYeHUe 6enka M MOYEBMHbI B KpoBW. [Mpu
3TOM y 2 4yenoBek Ha 120-e cyTkM oTMeYanochb yeenumyeHne MT, coxpaHsBLleecs Ha 3TOM ypoBHe A0 240-x
CYTOK, @ Y OCTaJIbHbIX MPOUCXOANI0 CHUXEHNE, KOTOpoe Ha 240-e cyTku 66110 60nblue BbIPaXXeHO y UCMbITa-
Tens A.

MockonbKy HW ycnosus npebbiBaHns B repMoobbekTe, HM Pl He nameHunuch, BocctaHoBneHne OO0, mns-
MeHeHnst MT Ha 240-e CyTKM MOXHO 6bII0 CBSI3aThb TOJSIbKO C YBEIMYEHNEM (pusmdeckmnx Harpy3ok. Ha 450-e
CYTKM, B nepmog mcnosnb3oBaHus Pl N2 3, y Bcero akmna)ka otMe4veHo cHmmkeHne OO0, 6am3koe no cTeneHn K
120-M cyTkaM aKkcnepuMeHTa. B 3TOT neproa BbisSIBNIEHO yBeNUYeHue cogepxkanmst 6eka u MoYeBnHbI B Kpo-
BMW, CHWXEHME MeTabonmnama 3K30MeHHOM rtoKo3bl A0 YPOBHS 120-X CyTOK M MOBLILIEHWE WHCYNSIPHOM aK-
TMBHOCTWU. Habntoganocb cHMXKeHWe MeTabonmsma ritokosbl, MT U TOMALWMHBLI NOAKOXHOMN XKMPOBOMN KneTyaT-
K1, KOTopble 6binn Hanboree BbipaXeHbl Y ucnbitatenen A u F.

BobisiBneHHble Ha 450-e CyTKM 3KCnepyMMeHTa 0COHBEHHOCTM MULLEBOro CTaTyca MOXHO CBsi3aTb C Habnio-
[AaBLWIMMMKCA B TOT NEPUOA U3MEHEHUSIMU NPEANOYTEHUIA K NPOAYKTAM MUTAHMS U, B YaCTHOCTW, C OrpaHuye-
HWEM yrneBoaoB M BbIGOPOM NpoayKToB 6oraThix 6enkoM, a Takke MHAMBMAYaAsbHBIM NOAXOAOM K BbINOHe-
HUIO PEKOMEHAOBAHHbIX (PM3NYECKMX Harpy3ok.

PA3PABOTKA U AMNMPOBALIMA CUCTEMbI OBECNEYEHUA MUTAHUEM 3KUIMAXA
MPOEKTA «MAPC-500>»

Arypees A.H., Cugoperiko J1.A.
rHY PO-UMBI PAH

Cucrema obecnieveHunss nutaHnem (COIM) NuNOTUPYEMbIX KOCMUYECKUX annapaToB COCTOMT M3 paLMOHOB
MWUTaHKs, NPUCNIOCOBEHNIA AN XpaHEHUS MPOAYKTOB M CPeACTB ANS NMPUrOTOBMIEHUS M MPUEMA MULLK.

OpaHol 13 33aa4, pellaeMbiX NMpy NPOBEAEeHUN 3KCNEPUMEHTa B paMKax npoekTa «Mapc-500», saBnanack
pa3paboTka OcHOBHOW cocTaBnsitowen COIM — paunoHOB MWUTaHWUS OSIMTENIbHOM aBTOHOMHOCTU U3 MaKcu-
MasibHO MOArOTOBMIEHHbLIX K YNOTpebneHnio NpoayKToB, COXPaHsIOWMX 6MONOrnyeckyro MosIHOLEHHOCTb U
MUKPOBMOIornyeckyto 6€30MacHOCTb Ha MPOTSXKEHUM BCero cpoka npebbiBanus (520 cyT) 6 ucnbitatenel B
repMoobbekTe orpaHMYeHHOro obbema, Ans NPUroTOBEHMS MWLM B KOTOPOM MOIYT MCMOMb30BaThCA TOSb-
ko CBY-neun n ropsiyas soga.

B npoekte «Mapc-500» yyacTBoBan UHTEPHALIMOHAMBHBIN 3KMMAX: 3 pocCUsiHWHA, 2 npeacTtaButens Es-
pOMENCKOro KOCMUYECKOrO areHTCcTea U 1 npeacraBuTenb Kutas. Mo cogepxaHnio OCHOBHbBIX MULLIEBLIX Be-
LLECTB M SHEPreTUYECKOM LIEHHOCTV pauMoHbl Ans npoekTa «Mapc-500» MaeHTUYHbI paLMoHaM, UCrosb3ye-
MbIM A7l MUTAHUS 3KMNaXxein MexxayHapoaHON KOCMUYECKOW CTaHLIMM.

[ns nuTaHus ucnblitatenei 6ol CKOMMNIEKTOBaHbI 3 BapyaHTa palyoHOB:



MexayHapoaHblii cuMnosnyM «Mapc-500%»

1-i — Ha BpeMsi noneTa oT 3emMnn k Mapcy (1-250-e cyTku);
2-i — NpY MMUTaLUMK BbICAAKM 3 YIEHOB 3KMMaXxa Ha NoBepxHOCTb Mapca (251-270-e cyTkn);
3-11 — npu Bo3BpaLleHun Ha 3emnio (251-500-e cyTku).

[ns KOMNNeKkTauumM NepBoro BapuaHTa pauuoHa MCMonb30Bany NpoayKTbl 9 eBponenckux 1 oaHOM poc-
cuiickolt ¢upm (Bcero 111 HauMeHOBaHWUMA Pa3nNYHbLIX BMAOB MPOAYKTOB, B TOM uMcnie 56 HavMeHoBaHWiA
3aMOPOXXEHHbIX MonydabprkaToB rotoBbiXx 6M104). NS XpaHeHMsl 3aMOpPOXeHHbIX 670 B repMoobbekTe
661K pasMeLLeHbl MOPO3MIbHbIE KaMepbl.

BTopoit BapuaHT pauMoHa Ans NUTaHns 3 YIEHOB 3KMNaXka npyu UMMUTaLUK MX BbICAAKM Ha NOBEPXHOCTb
Mapca, 6bl11 CKOMMNIEKTOBaH 13 37 HaMMEHOBaHMI rOTOBLIX K ynoTpebneHunio 6e3 nogorpesa npoaykToB,
UCMOSIb3YEMBIX /S MUTAHUS SKMMAXKEN TPAHCMOPTHOrO KOCMMUYECKOro Kopabns «Coto3».

Ana koMnnekTauum TpeTbero BapuaHTa pauMoHa MCMOob30BaaM pasnunyHble BuAabl NpoaykToB (131 Ha-
MMEHOBAHME), B OCHOBHOM, MPOM3BOAMMBIX pocCUicKUMKU drpMamu (96 HanMeHoBaHUI), a Takke 16 Ha-
MMEHOBaHMIN KOPEWCKMX HaLMOHasbHbIX MpOoAyKTOB, 15 HaMMeHOBaHWI MPOAYKTOB UTanbsiHCKMX (upM 1 4
HaMMEeHOBaHUSI KUTaNCKUX MPOAYKTOB.

ObLwas Macca pa3MeLLEHHOro B 0bbekTe 3anaca nNpoaykToB coctasuna 6450 kr, u3 Hux 3500 kr — mMacca
NpoayKToB Ansa nepsbix 250 cyT akcnepumMeHTa 1 2950 Kr — Macca NpoayKToB Ans nocneayrowmx 270 cyT.

[laHHble MOHWUTOPWHIa MUTaHMSI AAKOT OCHOBaHWE CAeNaTb BbIBOA O TOM, YTO MCMOJIb3yeMble B 3KCMepu-
MEHTE pauMOHbI MO COAEPXKAaHUIO HE3AMEHUMbIX MULLEBLIX KOMMOHEHTOB M MX COOTHOLLEHMIO CNOCO6CTBOBA-
NN Ha npoTsbkeHun 520 cyT coxpaHEeHWIO 340POBbS MUCMbITATENEN U NOALEPXKAHMIO AOCTAaTOYHOIO YPOBHS
paboToCnoCO6HOCTU. Pe3ynbTaTbl 3KCNEPMMEHTa MO3BONAT CHOPMYIMPOBaTb NMPEANOXeHNUs MO MOAEPHU3a-
umm COIM anst MeXNNIaHETHOM 3KCNeanLIMMN.

®OYHKLUMNOHAJIbHOE COCTOSSHUE YXENYAKA U NEYEHU NP MOAEJINPOBAHUN
rEMOANMHAMUYECKUX DPOEKTOB HEBECOMOCTU B AHTUOPTOCTATUYECKOM
MOJIOXXEHUN B KOCTHOMAX «KEHTABP>»

Agponnn b.B., ConoBbeBa A.A., KeunH E.B.
r'HU PO-MMBIT PAH

MNepen HayanoM u Ha 250-e cyTKu akcrnepuMeHTa «Mapc-500» B TeyeHue 3 CyT NpoBOAWIIOCE MOAENNPO-
BaHWe remoamMHaMmuyeckmx 3hheKToB HEBECOMOCTU. McnbiTaTenn B HOYHOE BPEMSI HAXOAWIUCH B @aHTUOPTO-
cTatnyeckom nonoxenun (AOIM) 12° gantenbHocTblo 12 4 ¢ 21:00 go 09:00 cneaytowmx cyTtok, a ¢ 09:00 go
21:00 HazeBanu KOCTIOMbl «KeHTaBp», KOTOPbIE B MOSIOXEHUN OBbIYHOWN [IBUraTeNbHON aKTUBHOCTU COXpa-
HAMIM rEMOANHAMMUYECKYIO MEPECTPOIKY, BO3HUKLLYIO 3a BpeMs npebbiBaHus B AOI.

YnbTpa3ByKOBOE UCCIeA0BaHWE COCYOB M OpraHoB 6pHOLWHON NONOCTH, hYHKUMOHAIbHOE MCCeaoBaHune
Xenyaka v nedeHyn nposoamnu nocne 1-, 2- n 3-x cytok ytpoMm B AOI nepen ogeBaHneM KocTioMa «KeH-
TaBp».

Mocne nepeoro 12-yacosoro npebbiBaHns B AOI 6biin BbISIBIEHbI FEMOANHAMUYECKME U3MEHEHNS B CO-
Cydax M opraHax GptolHOM MOSIOCTM, XapaKTepU3YHOLMECS paclUMpPEHWNEM CeNe3eHOYHON BEHbl Ha YpPOBHe
MOKENYA0YHOW XXENe3bl U B BOPOTaX CEMNE3EHKU U BOPOTHbIX BEH, YMEHBLLEHWEM YI/I0B MPaBoOro v JIEBOrO
KpaeB neyeHu, yTOMLEHNEM CTEHOK XenyaKa 1 XenyHoro nysbipsi. KpoMe 3Toro, HaTowak 0TMeYanoch yee-
JIMYEHNE XXMAKOCTUN B XXEeNyaKe, XapakTepHoe AN akTMBaUMK ero cekpeuun, pacluMpeHne >XenyHbIX NpoTo-
KOB M COKpALLEHME XXENYHOro Ny3blpsi, XapaKTepu3yloLlee akTMBaLMIO XXenyeoTaeneHms.

MoBbILEHNE CEKpELMM XKenyaka NoATBEPXKAANO YBENNYEHNE B XETYAOUYHOM COKE COAEPXKAHUSI COMSIHON
KWCOTbI, BbISIBIEHHOE NPW TUTPOBaHUM C 6kapboHATOM HaTpPWS M aKTUBHOCTW NEMncUHoreHa B Kposu. Mpo-
BefeHne B AOM *C-MeTaLeTMHOBOro TecTa Nokasasno MOBbIEHNE AETOKCUKALIMOHHON aKTUBHOCTM MEYeHH,
npy 3TOM AMHaMUKa WHAKTMBaLMKM MeTaUETUHa XapakTepusoBasnacb COXpaHeHWeMm B TedyeHue 20 MWH Nuka
MaKCMMasnbHOM CKOPOCTWN ero OKWUCMeHusl. Ha 2-e 1 3-u cyTku nocne HouHoro npebbiBaHust B AOI 6e3 koc-
TIOMOB «KeHTaBp» remoavHaMuyeckme usMeHeHus 1 yHKUMOHabHas akTMBHOCTb XXenyaKka M nevyeHu oc-
TaBaNMCb Ha YPOBHE U3MEHEHWI, BbISIBNIEHHBIX B 1-e cyTku. MNepea HavanoM v Ha 250-e CyTKM 3KCNepuMeH-
Ta MUCNOJIb30BaHWe KOCTIOMOB «KeHTaBp» MpUBOANIIO K YBEUYEHUIO Ha 2-e U 3-U cyTKn AOI BblpaXkeHHOCTH
reMoAnHaMUYECKUX U3MEHEHUI B COCyAax M opraHax 6ptoluHon nonoctu. MNpu 3TOM Ha 2-e€ CyTkM npebbiBa-
Hua B AOI Takke Bo3pacTasia ceKpeTopHasl akTMBHOCTb XXenyaKa M MeTabonnueckas U AeTOKCMKALUMOHHas
€MKOCTb MeyeHu.
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AMMAPATHO-NMPOrPAMMHbDIA KOMIJIEKC «3KOCAH-2007>» AJ11 UCCNEAOBAHUN
B FrEPMOKAMEPE U B YOANIEHHbIX PETMUOHAX (NMPOEKT «MAPC-500>)
baesciknii P.M.", bepceres E.F0.%, Mpunyuyrkwii 4.A.°
''HU PO-MMBMN PAH
2000 «MeaMUMHCKIME KOMMbIOTEPHbIE CUCTEMBI», 3eneHorpaa, Poccus

BBeneHue. [lpy opraHMsaumMu AOMTOBPEMEHHBIX MEANKO-3KOMOMMUYECKMX WCCIEAOBAHUMA MO MPOEKTY
«Mapc-500» oaHoW M3 rnaBHbIX 3aga4y 6bl10 Co34aHNE TEXHUYECKUX CPeACTB, obecrneymBatowmx nonyyeHue
OAHOTMMHOM (HM3MONOrMYECcKO MHGOPMaLMK Npu 06CNeA0BAHUM UYNEHOB «MapCMAHCKOro» 3Kunaxa v rpynn
MpaKTUYeCKN 3[0POBbIX JIOAEN B PasfMUHbIX PerMoHax Mupa. [Ans peleHns 3Toi 3agayn 6bi paspaboTaH
CMeLvann3nMpoBaHHbIi annapaTHO-NPOrpaMMHbIA KOMMeKC «3kocaH-2007>.

Metopbl. «2kocaH-2007» coveTaeT B cebe Tpy aBTOHOMHbIX NpMbopa, OAMH U3 KOTOPbIX «IMHEeBMOKapa»
yxe 4 roga ucnonb3yetcs Ans NpoBeAeHMsl Hay4YHbIX aKcnepumeHToB Ha MKC, a gBa apyrux («Kapawosu-
30p» n CKYC) NpuMEHSoTCS B KIIMHMYECKMX U DU3NONOMMYECKUX UCCNEAOBAHUSX U CTaHyT 6a30oBbiMK npu
NMOAroTOBKE HOBOMO KOCMMYECKOro aKcrnepumeHTa «KocMokapa». «9kocaH-2007» obecneumBaeT perncrpa-
LMI0 KOMMNeKca Kapauonorndeckux napametpos (3KI, nMneaaHcHas kapavorpamma, cdurmorpamma, ceic-
MOKapamorpamMma), 3anucb AblxaHus, aHanu3 BapuabenbHOCTM cepgedHoro putMma (BCP), aucnepcmoHHoe
kapTupoBaHue SKI, usmepeHve BpeMeHW CEHCOMOTOPHbIX peakumii. CneumanbHoe nporpamMMHoe obecrieve-
Hue obecneumBaeT BBOA AHTPOMOMETPUYECKMX AaHHbIX (POCT, Macca, apTepuanbHOe AaBfieHue), paboTty ¢
BOMPOCHMKOM (BBOA OTBETOB Ha CTaHAAPTHbIE BOMPOCHI) M MO3BONsSeT opMMpoBaTh NO pesynbTataM npo-
BeAEHHbIX UCCNe0oBaHMIM coobLweHWs Ans nepesfaym no kaHanam MHTepHerta.

Pe3synbTatbl nccnepoBaHmii. Komnnekc «3kocaH-2007» no3BoAun nNpoBecTu B TedeHue 520 cyT exe-
MeCsilYHble UCCNeaoBaHns 6 UNEHOB «MapCUMaHCKOro» 3KuMnaxka M A06poBOMbLEB-UCTbITaTENEN B KOHTPO/b-
Hbix rpynnax B 10 permoHax mupa (Poccus, benopyccusi, KasaxcraH, Fepmanusi, Yexus, KaHaga, CLLA). O6-
Lwee yncno obcneaoBaHHbIX UCMbITaTenen — 126 yenosek. YnpaBneHWe MCCIEA0BaHUAMM NPOBOAMIIOCH Ye-
pe3 UHTepHeT (canT iki.rssi.ru/mars500). Bce MaTepuansl uccnegoBaHuin cobpaHbl B CrieLMann3npoBaHHyo
6a3y AaHHbIX A1 AanbHENLIErO aHaamsa U OLEHKN.

3aknroueHme. AnnapaTHO-NpPoOrpaMMHbIN KoMnnekc «3kocaH-2007» obecneunn nposeaeHve 520-cy-
TOYHbIX UCCNEAOBaHMI B MaKeTe MeXMNIaHeTHOro Kopabnsa u napannenbHele obcnenosaHns 120 ucnbitate-
nei B 10 KOHTPOJbHBIX FPynnax B PasfiMyHbIX permoHax Mupa.

KOCMMWYECKUME NYTELWECTBUA — NYTELLECTBYHOLLASA NCUXUKA
bazanyx O.A.
Kues, KNEBCKUIN YHUBEPCUTET TypuU3Ma, SKOHOMUKM U MpaBa

ABTOp paccMaTpuBaEeT crneayroLwmii Tesmc. Koraa mMbl roBOpUM O ASIUTENBHBLIX KOCMUYECKMX MYTELIECTBU-
SIX, TO Mbl HE MOXXEM BECTM peYb O MyTELIECTBUM OpraHuW3Ma, NMoToMy YTO B OCHOBE CTPEMJIEHUS BLIATY 3a
naaHeTapHble MacWwTabbl U 0BPECTU KOCMUYECKYIO CUITY JIEXUT 3BOJTIOLIMS HEMPOHHBIX aHCaMbnen MCUXMKMN.
MIMEHHO NO3TOMY, ANUTENbHBLIE KOCMUYECKME MYTELECTBUS — 3TO MPOrHO3MpPOBaHWE MOBEAEHUS /1yTeLecT-
Byrowyesi ricuxviky. VI3HadanbHO 3BOMIOLMOHMPYS! KaK MNfiaHeTapHas Cufa, NCUXMKa M MCU-NPOCTPaHCTBO B
LiesIoM NpefHa3HayeHbl AN OCBOEHWUS M BIMSIHAS Ha NMPOLIECCHI, NMPOUCXOASLLME B KOCMOCE, MOTOMY YTO OT
CTEMNEHN OCBOEHUS MPeALECTBYHOWMX COCTOSIHUA MaTepuKn (KOCHOM M XXMBOW MaTepUK) 3aBUCUT MOSHOLIEH-
HOCTb €e NpUCYTCTBUA B MacliTabax 3BOJIIOLMOHMpYLoLLel BceneHHol. YeM 6onblue u rnybxe ncuxmka (ncu-
MPOCTPAHCTBO) MO3HAET MPEeALIECTBYHOLME KOCHYIO M XKMBYIO MaTepuio, TeM 6OMblLUE Y Hee LAHCOB 3aKpe-
NUTbCS B MaTepunasibHOM MMPE U HanpaBfeHHO 3BOMIOLMOHMPOBaTL B €ro CTPYKType.

ABTOp MOAYEPKMBAET: ANUTENbHbLIA KOCMUYECKUIN NONET BLIBEAET Ha MEPBbIM NaH NpobneMmy B3auMMo-
OTHOLUEHMSI opraHu3Ma (Tena) v NCUXMKKU. M3 TeHaeHUMIA pa3BUTMS OTHOLIEHWUI MEeXAY TENIOM U MCUXMKOMN,
HabnoaaeMbIx B yCnoBUSX Hoocdepbl 3eMnn, Mbl MOXKEM CAENaTb CIEAYIOLWMNIA NMPOrHO3 — B YCIOBUSX AJIU-
TENbHOr0 KOCMUYECKOrO MOJIETa MYTELIECTBYIOWAA NCUXMKA B 3HAUUTENBHON CTENEHN U3MEHWUT CTPYKTYpY U
(PYHKLMOHANBHYIO aKTUBHOCTb OpraH13Ma.

YcnoBust ANUTENbHOrO KOCMUYECKOrO MOJIETa B 3HAUMTEbHOW CTEMEHM NOBAUSIIOT Ha CTPYKTYPY U (yHK-
LIMOHA/IbHYI0 aKTMBHOCTb CaMOM MCUMXMKW. HoBasi kayeCTBeHHasi MHQOpMaUMsi, NPaKTUUYECKM MOMHas OTo-
pBaHHOCTb OT HOOCdepbl 3eMnun, OAMHOYECTBO, OrPaHUYEHHOE 3aMKHYTOe MPOCTPaHCTBO, aKTyanv3npoBaH-
Hasi 6opbba 3a CyLEeCTBOBaHME B COBEPLUEHHO HOBLIX, HEMPEACKA3YEMbIX YCIOBUSIX BHELLUHEW MaTepuasnibHOM
cpeabl U MHOrMe apyrue (akTopbl, CO34aAyT COBEPLUEHHO HOBLIA BHELHWMA MaTepuasibHbIA MUP, B KOTOPOM
ncuxuka 6yaeT BblHY)XAEHaA OpraHW30BbIBaTb CBOE MPUCYTCTBUE. Mi3MeHeHMe BHELLHEW cpeabl NporHo3unpye-
MO CKa)XeTCsl Ha M3MeHeHuM norocdepbl — NEPBOro cnocoba 0bHapY>XEHNS MCUXMKON CBOUX BHYTPEHHUX MO-
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TeHumanos. MyTellecTByoLWIAa NcMxnKa 6yAEeT BbiHY>/A€Ha COBEPLIEHCTBOBATb 3HAKW M 3HAKOBbIE CUCTEMBI,
BBOAWTb HOBbIE MOHATUS, yNydllaTb paboTy C HUMM.

JNUTEnbHbIA KOCMUYECKUIA MOMET MOB/MUAET M Ha BTOPOM Crocod 0B6Hapy)XeHWUS MCUXUKU BO BHELLHEN
MaTepuanbHOW cpeae — Ha TexHocdepy.

lMyTellecTBytoLIas NcUxMKa 6yET NOCTABNEHA B YCII0BUS, BbIHYXAIOLIME €€ COBEPLIEHCTBOBATb TEXHO-
cchepy ana 6onee onepaTMBHOW U KAYECTBEHHOW MaTepUanM3aLMn MPOAYKTOB CBOEM MbICIUTENbHON aes-
TENbHOCTU. MPOrHo3MpyeMo B YCNIOBUSIX KOCMUYECKOrO MosieTa TeXHocdepa CTaHET pa3BUBaTLCA B Hamnpas-
NEHWUWN CO3AaHMS1 MaTepuanbHO-BUPTYabHbIX MPOAYKTOB TPyAa M BUPTYallbHbIX, YTO COOTBETCTBYET Hanpas-
NEHHOCTW Pa3BUTUSI BHYTPEHHEN CTPYKTYPbl MNCUXUKM.

PABOTA MO UH®OPMUPOBAHWIO OBLLLECTBEHHOCTU B PAMKAX
MPOEKTA «MAPC-500>

benaxoscknii M.C., YeBeneBa /.M., BosiownH O.B.
r'HU PO-MMBIT PAH

B pamkax npoekta «Mapc-500» npecc-cnyx6a MHCTUTYTa npu ydactum npeactasuteneit EKA, DLR, KLMK
W Opyrvx napTHepoB 0coboe BHMMaHWe yaenssia MHMOPMUPOBAHUIO LUMPOKON OBLLECTBEHHOCTM U Hay4yHOro
coobLlecTBa C Lenblo pacluMpeHns paMoK MeXAyHapOAHOro COTPYAHUYECTBA M NPUBMEYEHUS BHUMAHUS K
YHWKaSIbHOMY 3KCMEPUMEHTY MO MOAEIMPOBAHUIO MWUIOTMPYEMOro MosieTa Ha Mapc. Beaywwme poccuiickue
CMW: UTAP TACC, NHTepdakc, PUA Hoeoctn, MHdopMHayka, Poccuitckas raseta, Poccuickuii kocMoc, Kom-
comonbckas npaega, MK, HOBOCTM KOCMOHaBTMKM — BbICTYMWIN B Ka4yecTBe MHC(OPMALMOHHBLIX MAapTHEPOB
npoekTa. 3a nepvoa npoBeaeHusl NpoekTa bbl10 opraHM30BaHO 8 npecc-koHdbepeHLMiA, BCe OHM MoKasanu
BbICOKMI nHTepec CMU K NpoeKTy M Hayke B LenoM. OCo6eHHO XOUETCs BbiAENUTbL ABE NPECC-KOH(EepeHLN:
nepsas B LIYlNe nepen nepBbiM BbIXOAOM ABOMX Y/IEHOB 3KMMaXka B MMUTATOP MAapPCMAHCKOM MOBEPXHOCTU C
on-line TpaHcnsumen Bbixoaa, BTopasi — MO BbIXOAY MEXAYHapOAHOro 3kunaXka u3 520-CyToYHON M3onsiumm,
nposeaeHHas B PUA HosocTu.

B nepvoa noaroTtoBkM M NpoBeAeHMs dKCepuMeHTa Benacb 6onblias pabota no oTo M BUAEOCHEMKE,
MO3BOMIMBLUAS CO34aTb apXvB, pa3MeLleHHbIi Ha calTe WHCTUTYTa W BugeonopTtane Ha Youtube
(http://www.youtube.com/mars500project), 4To Aano BO3MOXXHOCTb MOCTOSIHHO MOAAEPXUBATb MHTEpecC K
MpOEeKTY, CBOEBPEMEHHO pa3MeLlast HOBOCTMU.

C 2007 roga cchopMmpoBancs nyn XypHaaucToB, 3aMHTEPECOBAHHO M CEPbE3HO OTHOCALLMXCA K NMPOEKTY,
[aloLWmMX KaueCTBEHHbIN, MHTEPECHLIA MaTepuan B NeyYaTv U Ha TeneBmaeHun. Ko BCeM 3HaUMMbIM COBbITUAM
MpOeKTa FOTOBU/INCb MPECC-penvabl U MHAOPMaUMOHHbIE MaTepuasbl (OTOOP 3KMMaXKeil, BXO4 W BbIXOA 3KM-
naXxerl u3 repMoobbeKTa, BbiCaaka TPEX UJIEHOB 3KCNeAuUMM B MMUTATOP MapcuaHckoW noBepxHocTh). C
Hadana nsonaumm perynsipHo NpoBOAWANCL MHTEPBLIO C PYKOBOAMTENSAMM NPOEKTa: AMPEKTOPOM MpoeKTa u
cneupanuctamn. MHTepec K MpoekTy oTpaxkatoT umdpbl 3asiBOK W nocelleHui npeactasutenenn CMU (3a
2010 roa 600 3asB0K, 3a 2011 roa — 640), aeneraumii M 3KCKYPCUIN CTYAEHTOB U LUKOSIbHUKOB.

Mo pelTUHIY M3BECTHOrO aMePUKAHCKOro caiTa space.com MpPOEKT BOLLUEN B AECSTKY KpYMNHEMLINX COBET-
CKMX U POCCUICKMX KOCMMYECKUX MPOEKTOB, NPOLEALWMX NyTb OT YEPTEXHOM AOCKM A0 peanu3aummn 1 BCTan
B OOWH psA C TaKMMKU AOCTUMXKEHUSMM, KaK 3arnyCcK rnepBoro cnytHuka u nonet tOpua MNarapuHa. K 12 anpens
2011 ropa (tobunei 50-netns noneta B kocMoc HO.A.larapuHa) BbllLeN psia MaTepuanos, B KOTOPLIX, B Ya-
CTHOCTW, paccka3sbiBasnock 0 npoekTte «Mapc-500». Cpean HUX ¢unbM «OTKpbITHIM kKocMoc» [epBoro kaHana,
«YBUAETb Mapc... U He COUTU C yMa» «TB POCKOCMOC», Hay4Hbli OKYMEHTasbHbIA dunbM 0 105-cyTouHOM
nsonsiumm (ZDF, FepMaHust). Ans nHpopMaLUMOHHON noaaepxku npoekta «Mapc-500» 3a OTYETHbIV Nepuoa
6b110 CO3AaHO HECKONBLKO MHTEpHET-pecypCoB.
OduumanbHbin canT npoekTa (http://mars500.imbp.ru, co3aaH B MapTe 2009 roaa).
Ha caite onybnunkoBaHbl MaTepuanbl Mo 14-cytouHol, 105-cyTouHol 1 520-cyTouHOM nsonsumm, obias
MH(OpMaLMs 0 NPOEKTE, ero NapTHepax. NpeacTaBfieHa (oToranepes, MCTOPUS SKCMEPUMEHTOB, CMINCOK
Harpag v naTeHToB, pasaes HOBOCTEN.
Bror B Livejournal (http://imbp-mars500.livejournal.com, co3gaH B okta6pe 2009 roga).
TeutTep-akkayHT (http://twitter.com/mars500project, cozgaH B utoHe 2010 roaa).
Mpun noaaepxke komnaHum Google B mapte 2010 roaa 6611 co3aaH nopTan
(http://www.google.ru/mars500).
Mpn noanepxke komMnaHmn Google B MapTe 2010 roaa 6611 co3gaH BugeonopTan Ha Youtube
(http://www.youtube.com/mars500project), rae Ha TeKyLMiA MOMEHT pa3MelleHO 37 BUAEOPOSIMKOB, CO3-
AaHHbIX B MBI, ocsewwatowmnx npoekt «Mapc-500».

6. Yactota umMtnpoBaHusi Ha Google npoekta «Mapc-500» — 6onee 180 000 000 ccbinoK.




Mockea 23-25 anpensa 2012 roga, MaTepuanbl Ha PyCCKOM S13bIKe

MapannensHo ¢ oduumManbHbIM caiToM npoekta «Mapc-500», cozaaHHbIM MMBI ans uHhopMMpoBaHus
obwectBeHHOCTK, NapTHepbl npoekTa (ESA, DLR, NSBRI, KLIMK) co3ganu v nogaepxusatoT cBon UHTepHET-
pecypcbl:

http://www.mcc.rsa.ru/mars500.htm — cTpaHuua npoekTa Ha caite LY Poccuu;

http://www.esa.int/SPECIALS/Mars500/ — opuumanbHbIi pasaen npoekTa Ha cavte EKA (Ha aHrnnitckom
A3bIKE);

http://cmse.gov.cn/mars500/ — ocburumanbHbI pasgen npoekTa Ha canTe KUIMK (Ha KMTalckoM si3bIKe);

http://www.mars500.cz/ — caiiT NpoekTa Ha YELLICKOM SI3bIKE;

http://mars500.wordpress.com/ — 6nor npoekTa Ha ppaHLy3CKOM S3bIKE.

OAHVUM U3 BaXXKHEWLLUX PE3ynbTaToB NpoekTa «Mapc-500» ABNSeTCs NpUB/IEYEHNE BHUMAHWUS LLIMPOKOM
MMPOBOW OBLLECTBEHHOCTU, YUYEHbIX, MOMOAEXMN K Pa3/IMYHbIM acrneKkTaM MUIOTUPYEMbIX MEXMIAHETHbIX NO-
NETOB M HAyKe B LIEfIoM.

3KCMNMEPUMEHT «CAJIATHASl MALLNHA>» B PAMKAX NMPOEKTA «MAPC-500>
beprxoBny F0.A., Epoxun A.H., 3a6108a H.B., KpuBobok A.C., KpuBo6ok H.M.,
CmossiHnHa C.0.

MHY, PO-UMBIN PAH

OkcnepuMeHT «CanaTtHas MawuHa» 6bln HanpasfeH Ha MCCefoBaHME SKCNyaTauMOHHBIX XapakTepu-
CTUK BUTaMMHHOW opaHxepen (BO) B yCnoBUSX 3aMKHYTOro 06MTaeMoro obbema. B KoHBeWepHON LUmnuHa-
puueckon opaHxepee «®uToumkn-C[» C KPacHO-CMHUM CBETOAMOAHBIM LMAMHAPUYECKUM CBETU/TbHUKOM
BblpallMBanu NUCTOBYIO KanyCTy Brassica chinensis L., copT BecHsHka. BO 6bina ycraHoBneHa B 3Y-250,
npoae3nH@ULMpoBaHa U B CyXOM COCTOSIHUM MOMELLEHA B CBETOHENPOHMLaeMbId Yexon. Ha 417-e cyTku
aKcrnepumMeHTa «Mapc-500» BO 6blna packoHCcepBMpOBaHa M 3anyllieHa B paboTy, SKCNepUMEHT NpoaosKa-
¢ 94 cyT. MowHocCTb anekTponoTpebneHns BO cocrtaBnsna okono 0,5 kBT npu ypoBHE MAOTHOCTM MOTOKa
doToHoB (230-250) MkMonb/(M?*'C) Ha paccTosHAM 5 CM OT CBETOAMOA0B, 06BLEM BEreTaLMOHHON Kamepb
coctasnsin 0,19 M*, ocselaemMas nnowaas nocesa — okono 0,8 M2 Mpu paboTte BO B LWITAaTHOM pexume Tpy-
[l03aTpaThl ABOMX onepaTopoB coctaBunu 20-30 MUH/Yen BO BpeMsi Kaxaon ceccum pabotbl ¢ BO unu B
cpenHeM 8 mMuH/(4en-cyT). Hanbonee anutensHbIMU HbiTn onepauum NoceBa M 3aMeHbl OTPaboTaHHOMo MoY-
Bo3ameHuTens (M3) B kopHeBbiX Moaynsx BO. Ha 4-e n Ha 12-e CyTKM 3KCNepuMeHTa MMenuM MecTo 2 He-
WITATHbIE CUTYaLMK, KOTOpble 6bln BLICTPO YCTpaHeHbl onepaTopamu. Macca pacTeHui okasanack Ha nops-
[OK HWXe MO CpaBHEHWIO C NabopaTOpHbLIM KOHTPONEM, NpY 3TOM Habnoaanu KapaMKoBOCTb, AedopMaLumio
W 3acbixaHWe IUCTOBbIX MSAaCTMHOK M BEPXHEN YacTu 4yepellkoB. Ha nnCTbsX Habnopanu HekpoTuyeckue
NATHa HEMHMEKLMOHHOW NpMUpPOAbl, @ TakXKe KOJIOHUM canpoduTHON MMKpodiopbl. MOBEPXHOCTHOE CKoMJe-
HME MUKPOMULIETOB ObINI0 OTMEYEHO B MECTax KOHTaKTa BIAXKHbIX NMOBEPXHOCTEN C BO3AYXOM repMoobbekTa.
M3onauma M3 oT BO34yxa B OTCeke yMeHbLUana 3TOT nokasaTenb Ha 4 nopsiaka. AHanu3 noceBHbIX KavyecTs
CEMSIH, MapaMeTpoB KopHeobuTaeMon cpedbl U (PUTOMATOIOrMYECKOro CTaTyca pacTeHW He BbISIBUN Hera-
TUBHbIX U3MEHEHWI, CMOCOGHBLIX NMPUBECTU K YrHETEHUIO pOCTa pacTeHuid. MpuuMHON NoBpexaeHus pacte-
HWI MOTMIO SIBUTLCS HanunuMe razoobpasHblX 3arpsi3HUTENEN B OpaHXXEPENHOM OTCeKe, HanpuMep, 3TUNeHa,
aMMMaKa, OKMCNOB CEepbl MM a30Ta, K KOTOPbIM JINCTOBbIE KySbTypbl 06/11a4aloT BbICOKON YyBCTBUTENIbHO-
CTblO. 3TV AaHHblE YKa3blBAOT Ha LENIecoobpasHOCTb MPUMEHEHUS B KOPHEBbLIX MOAYJSX KocMuuyeckon BO
BO3yXOHeMNpoHuULaeMbIx Yexnos ansa N3, a Takke BBeAeHUs huNbTpa rasoBbiX 3arpsisHUTENEl BO BXOAHYIO
rasosyto marmucrtpans BO.

MOAETMPOBAHUE KOCMUYECKOIO 9KCNEPUMEHTA «KOCMOKAP[» BO BPEMSA
HA3EMHOI'O SKCNEPUMEHTA «MAPC-500»

bepceres E.FO., MBaros I'.I., PycaHnos B.b.
r'HY, PO-UMBIN PAH

BBepeHume. B HacTosilee BpeMs Anst MKC roToBUTCS HOBbIN KOCMUYECKMI SKCnepuMeHT «KocMokapa», B
KOTOpoM 6yayT OAHOBpPEMEHHO MpPOBOAUTLCA aHanu3 BapuabenbHocTn cepaeyHoro putMa (BCP) u amcnep-
CMOHHOE KapTMpoBaHWe 3nekTpokapavorpammel (AK 3KI). 310 nccnefoBaHve nnaHWpyeTcs MpoBOAWTL B
Buze 24-yacosoi peructpaumm IKI ¢ HenpepbiBHLIM aHanM3oM AaHHbIX. Mpu OK K M3yyatoTcs MUKPOKO-
nebaHuna 3neKTpUYyeckoro noTeHuMana cepaua, KOTOpble XapaKTepusyloT W3MeHeHust OBbMeHHO-3Hep-
reTUYECKMX NMPOLIECCOB B MMOKapAMOLMTAX M 3aBUCAT OT MOHHOW MPOHMLI@REMOCTM KIIETOYHBIX MeMbpaH. W3-
MEHEHUs1 BeretTaTMBHOrO 6anaHca akTMBHO BAMSIOT Ha OOMEHHO-3HepreTuyeckne npoLeccsl B MUOKapae.
Mo3TOMy MX OLHOBPEMEHHOE MCC/efoBaHME MOXET AaTb MHOMO HOBOW WHMOPMaUMM O BAUSHUM YCNOBUIA
HEBECOMOCTW Ha CepaeyHYI0 AeATeNIbHOCTb.



MexayHapoaHblii cuMnosnyM «Mapc-500%»

MeToauka. Vcnonb3oBanca annapaTypHO-NPOrpaMMHbIA KOMMIEKC «KocMokapa», B KOTOPOM peanmusy-
tOTCS1 HOBEWMLUME COBPEMEHHbIE TEXHOMOMMM PEFUCTPALIMM U aHanNM3a NeKTPoKapAMOorpaMMbl, BKIIKOYasl aHa-
nm3 BCP B CyTOYHOM UMKE M ANCnepcMoHHoe kapTupoBaHue (AK). Mpu atom IKI perncrpmpoBanack C Bbl-
COKOM YacTOTOW AUCKPEeTU3auMmM, aHaIu3upoBanucb MMKPOKoebaHusl aNeKTpMYeckoro noteHumana cepaua
B AManasoHe 5-15 MWKpOBONLT Ha NPOTshkeHun Bcero kapavoumkna (PQRST). Ans usyyeHus CyTOYHOW Au-
HaMUKKU aucnepcun MyukpokonedaHuit SKI MCrnosib30BanuCh 3anmnc CyTOYHOro XONTEPOBCKOrO MOHUTOPUPO-
BaHWs, U3 KOTOPbIX «HApe3anncb» y4acTku 3anucu AnUTenbHOCTbI0 B 20-30 MUH M3 KaXaoro Yaca CyTOYHOWM
3anMcuM M aHanM3MpoBannUCb UX CpedHuEe 3HadYeHUs 3a Kaxable 4 4 MOHUTOpMHra. JKcnepuMeHT «KocMmo-
KapA» NpoBOAWACS Y 6 YNEHOB «MapCUaHCKOro» 3KMMaxka Kaxxable 35 aHel.

Pe3ynbTtaTtbl. Mo aaHHbIM K 3Kl HaumHas co 2-ro Mecsua M30NnsuUMn OTMEYaNIMCh YCTOMYMBO BbICOKME
CpefHve 3HauyeHUs MHAEeKCa YacToTHO-MeTabonmueckon agantaumu. B aToT xe nepuog 6bl1o 0TMEYEHO Mo-
BbllweHne nHaekca YCCyae /MMMyae B HOUYHOW Mepuod CyTOK. BbisiBNeHbl MHAMBWAYaNbHblIE OCOBEHHOCTU
nokasaTenei K y 4neHoB skunaxa.

3aknoueHue. PesynbTaThl UCCEAOBaHU B 3KCnepuMeHTe «Mapc-500» 6yayT yumTbiBaTbCsS MpU Npo-
BEEHUM KOCMUYECKOro aKCnepuMeHTa «Kocmokapa» Ha 6opty MKC.

PE3YJIbTATbl UCCJZIEOBAHNSA BETETATUBHOMW PErYJIILUUN KPOBOOBPALLEHWUS
B OKCNEPUMEHTE «MAPC-500>

bepcenes E.FO., Pycanos B.b., YeprurxoBa A.T.
r'HY, PO-MMBI PAH

BBeneHue. B xoge akcnepumeHTta «Mapc-500», nposoauserocs 8 MHL, PO-MMBIT PAH, ncnons3osancs
psif HOBbIX METOANYECKMX NMOAXOAOB K oueHke (hyHKLUMOHANbHOrO COCTOSIHMS YenoBeka, KOTopble Mornv 6bl
6bITb B 6yayLleM peKkoMeHAOBaHbl K MPUMEHEHNIO B MEXMNIaHeTHOM nosnete. OgHUM U3 TakMx NOAXOA0B SB-
NSIETCS OLEHKA pPUCKa PasBUTUSI MATOMOMMUYECKMX OTKIIOHEHUI Ha OCHOBE aHasiM3a BapnabesibHOCTM cepaey-
Horo putMa (BCP). 3ToT noaxop 6bin pa3paboTaH B NocneaHee BpeMS MPUMEHUTENBHO K PELUEHNO 3aaad
KoCcMmM4yeckon MeanumHbl [baeBckuin, YepHukoa, 2002, 2008; YepHukosa, 2010].

Metoabl m MaTtepmanbl. VccnenoBaHus npoBoaMnncb B TedeHne 520 cyT B repmMoobbekTe — Makete
MEXMN/IaHETHOro kopabns. Mcnonb3oBancs anmnapaTHO-NpPOrpaMMHBbIA KOMMeKe «dkocaH-2007». BeretaTus-
Has perynsiumMs KpoBoobpalleHms mM3yyanacb C NoMoLbio MeToaa aHanmsa BCP. MHauBmayanbHas v rpynno-
Bas AMHaMUKa (PYHKUMOHANBHOIO COCTOSIHMSI OLeHMBanacb MeToAoM (a3oBoi NIockocTu. Ha ocHoBe Bepo-
ATHOCTHOIO MOAXOAA ONpeaensscs puck passuTUS NaToNornu.

Pe3ynbTaTbl uccnepoBaHmii. Ha 2-i1 Mecau nocne Havana sKcnepuMeHTa Habnoaanocb yMepeHHoe
yyalleHue nyfbca co CHxeHneM BapuabenbHocTu. Ha 3-1 Mecsiy oTMevanacb akTvMBaums napacuMnatuye-
CKOro 3BEHa perynsiuum Kak peakuus Ha ycnosusi usonsaumu. B nocneaytowme mecaubl Habnoaanocs yme-
PEHHOE HarnpsKEHWE PErynsSTOPHbIX CUCTEM, CBSI3aHHOE C aZanTauumeid K HOBbIM YCIOBUSIM. DTOMY COOTBET-
CTBOBaN POCT aKTUBHOCTWU HaACErMeHTapHbIX OTAENOB perynsaTopHOro MexaHu3Ma, y4acTBYIOLEro B peryns-
unm sHepromeTabonunuecknx npoueccos (VLF). Mpu 3TOM aKTUMBHOCTb LEHTPOB perynsumMm cocyauctoro To-
Hyca NOCTEMNEHHO CHWXXAETCSsl, YTO, MO-BUAMMOMY, OBYCNOBMEHO CHUXXEHMEM (DU3MYECKON aKTUBHOCTU 3KM-
naxa. OueHKa (yHKUMOHANBHOrO COCTOSIHMSI OpraHM3Ma MeToAoM (ha30BOM MIOCKOCTU MOKasana, YTo B Te-
YeHune nepBoro roga npeboiBaHMS «MAPCMAHCKOro» 3KUMaXka B YC/IOBUSIX U30/ISILUMKN €ro COCTOSIHME HEe BbIXO-
W0 3a npeaenbl 30HbI GU3MoNorndYeckolt HopMebl. Mpy BEPOSTHOCTHONM OLEHKE AMHAaMUKK (YHKLMOHANbHO-
ro COCTOSIHMS 3KMNaXka umenack crabas TeHAeHUMs K pocTy BEPOSATHOCTM AOHO30S10rMYECKOro COCTOSIHMS.

3aksoueHue. MccnenoBaHusi, NpoBeAeHHbIE B YCNOBUSIX ANUTENBbHON M30MSUMKM NPU MOAENTMPOBaHNM
«MapCUaHCKON 3KCneamummu», nokasanu, YTo B LeIOM He HabnoaaeTcsl cepbesHbIX M3MEHEHWN (yHKLMO-
HaNbHOroO COCTOSAHMSA M B HONBLUIMHCTBE CrlyYaeB afanTaUMOHHbIE PEAKUMU YIEHOB 3KMMaXa SBASOTCS adek-
BaTHbIMW. [pynnoBasl oLeHKa ANHAMUKN (DYHKLMOHANIBHOrO COCTOSIHMS MoKasana, YTo OHO B TeYeHWe BCEro
nepuoaa HabmoaeHNN HAXOANIOCh B 30HE (DM3MONMOMMYECKON HOPMBI.

TUMNbl PEATUPOBAHUSA HA MCUXO®U3UOJTIOMMYECKUIA CTPECC U UHANBUAYANbHbIN
CTUNb NMPOPECCUOHAJIbHON AEATESIbHOCTU NO BbICAAKE HA MAPC

bopnrro A.C., Yexannrna A.N., Nywynn B.U.
My, PO-MMBIN PAH

Mcnonb3oBaHWe BUPTyanbHOW peanbHOCTM OT/IMYHO 3apeKoMeHA0Bano cebs npu Ha3eMHOMN U NONETHON
oTpaboTke NpodeccMoHanbHOM AesiTeNbHOCTM KOCMOHABTOB. B XoAe MoaenvpoBaHuWsi BbICaAKM Ha MaHETY B
paMkax npoekTta «Mapc-500» 6bin npoBeaeH skcnepumeHT VIRTU.
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Llenbto nccnenoBaHmin IBASIOCh U3yYeHME B3aMMOCBS3N TUMUYHBIX JIMYHOCTHBIX NOBEAEHUYECKMX NaTTep-
HOB B CTPeCcCcoBbiXx cuTyaumsix (Ha OCHOBaHWWM LBETOBOro Tecta Jliowepa B vHTepnpetaumm J1.H.Cobumk) un
WHAMBUAYaNbHbIX CTUNIEN MPOMECCMOHANbHON AeSTENbHOCTU. YneHbl 3KkMMaXka BbIMOSHAMAM onepaumun Mo
BUPTYa/IbHOMY UCCNefOBaHWUIO MOBEPXHOCTM Mapca € NMoMOLLb0 MapcoxoAoB. pu 3TOM NpoBOAUANCH OLEH-
Ka napaMeTpoB NpoceccoHaribHOM ONepaTopCcKON AEATENbHOCTM, U3YUYeHME NCUXOU3MONOrMUYECKON LIEHDI
obyueHus, buoxmmmyeckme U UMMyHOIOrMYECKMEe NCCNeoBaHums.

Ha ocHoBaHMM paHHbIX TecTa Jliowepa B akMnaxe BblAenMnn 3 TUNWYHbIE NOBEAEHYECKne Mofenu pea-
rMpoBaHUA Ha cTpecc. /lepBas rpynna UChbiTaTeNe XapakTepusoBanacb CTpaTernen «yaep)KaHusi CBOMX
nosnumin». [aHHble uneHbl 3Kkunaka Hamboree YCMELWHO BbLIMOMHSN MOCTAB/EHHbIE 3a4ayu, MPUYEM Ha-
CTOMUMBOCTb B AOCTMXKEHWUWM LIESIM Peanin30Baack B CTPEM/IEHUM K aKKypaTHOMY, 6e3 pucka ynpaB/iEHUIO.
Bropas rpynna XxapakTepu3oBanacb CTpaTervent «msberaHusi Heyaay». STU UNeHbl 3KMMaXka CTPEMMIIUCH
(opMasnbHO y4acTBOBaTb B BbIMOSIHEHWMM ONepaTopckux 3adad. OfHako NeccMmmsM, HabnoaaBLWMIACS Y 3TOM
rpynnbl NpU CTOMIKHOBEHMWN C MOCTAB/IEHHBIMU CIOXHBIMW ONEepaTOpPCKMMKU 3adadamu, NpuBen K ncyesHose-
HUIO CTPEMNIEHMS] COBEPLUEHCTBOBAaTL CBOM HaBbLIKM U, KaK pe3ynbTaT, OTCYTCTBUIO YCMELWHOMO BbINOSHEHUS.
TpeTbs rpynna XapakTepusoBasacb SIPKO BbIPaXXEHHbIM CTPEMSIEHWMEM K MOWCKOBOM aKTUBHOCTWU. B ux pes-
TenbHOCTM Habnodanach BblICOKas 3aMHTEPECOBAaHHOCTb B HOBbLIX 3aJayvax M COBEPLUEHCTBOBAHMM CBOUX Ha-
BbIKOB. BUpTyanbHoe MoaenvpoBaHue npodeccMoHanbHOW AESTENIbHOCTU MOXET UCMOJIb30BaThCA ANs MoA-
rOTOBKM M MPOrHO3MPOBaHNS NCUXOMDU3MONOrMYECKOro CTaTyCa YS1eHOB SKUMaxa.

NCCNEOAOBAHUE HEOCO3HABAEMbIX KOMMNOHEHTOB NMNCUXO®PU3NOJIOTMYECKUNX
PEAKLINA YYACTHUKOB 3KCNEPUMEHTA MO MOAE/INPOBAHUIO MAPCUAHCKOWM
IKCNEQnNMUUn
«MAPC-500»

byb6ees 10.A., Kotposckas T./., UBanoB A.B., KBacosey C.B.
rHL, PO-UMBIN PAH

Bonpockl NCMX0NOrnMYeckoro n ncuxomanmoniornyeckoro obecnevyeHns AnmTenbHbIX MOSIETOB elle AaNeKK
OT pa3speLleHnst BBMAY C/IOXHOCTU CaMoro NpeaMeTa UCCNEA0BaHUS U METOAMYECKUX NpobneM, CBOUCTBEH-
HbIX U3YYeHUI0 MCUXUKU B LIeNOM. HeynoBNeTBOPEHHOCTb TPaAWMLMOHHLIMA METOAAMU MCUXOAMArHOCTUKM,
NMOTPeBbHOCTb B yYeTe HEABHbIX U3MEHEHWUA NMCUXUKWU, CTUMYSIMPOBANN Pa3BUTUE HOBLIX METOAUYECKUX MOof-
xoaoB. OfIMH 13 TakMxX NoaxoAoB — MeTof «HelpoceMaHTUYeCKON NCUXOANArHOCTUKU» OCHOBAaH Ha aHanu3e
BbI3BaHHOM 3MEKTPUYECKON aKTUBHOCTU MPU NPeabsBAEHNM SMOLMOHANBHO 3HAYMMbIX WU HEWTPasbHbIX BEP-
6asibHbIX CTUMY/IOB HMXXE MOpPOra OCO3HAHMS C MOCAeAYOLWNM BblAeIEHMEM BbI3BAHHOIO OTBETA Ha KaKAbll
CTUMy, 06paboTKoV METOAaMMN KPOCCKOPPENSLIMOHHOIO 1M wavelet aHanmnsa, OLEeHKONM C NMoMoLLblo Helpoce-
TEBbIX anropuTMOB W pPe3yNbTUPYIOLLEN OLIEHKON BCEX CTMMYNOB. MeToa 6a3snpyeTcs Ha MHOMOYUCIIEHHbIX
[aHHbIX, CBUAETENbCTBYIOLMX O CBA3M JIOKASIbHOW aKTUBHOCTM MO3rOBbIX CTPYKTYP C pa3fiMyHbIMK acrekTa-
MW 3MOLIMOHANIBHOMO pearMpoBaHusl, Npy TOM, UTO peErMcTpaumst Bbl3BaHHbIX MOTEHLMAN0B MO3ra NO3BOSIET
aHANM3NPOBaTb «ObICTPbIE» MEXAHW3Mbl 3MOLIMOHASIBHON OLIEHKM.

Meton «HeipoceMaHTu4yeckor ncuxoamarHoctukm» (AMNK «Moaynb Bl-anarHoctuyeckuin» 000 «UHCT-
pyMEHTasbHbIE MCUXOIOTUYECKME CUCTEMBI») MPUMEHSINCS ¥ 6 Y4aCTHMKOB 3KcnepumeHTa «Mapc-500» ans
BbISIBIEHUS] MH(OPMALIMKM, CBA3AHHON C BHYTPUIMYHOCTHBIMU KOHMNMKTaMU, U MHDOPMALUM O XXU3HEHHbIX
cdhepax, B KOTOPbIX MMEETCS BbICOKAs 3SMOLIMOHA/IbHAA Hanps»XeHHOCTb, TpeBora.

Mony4yeHHble pe3ynbTaTbl CBUAETENLCTBYIOT, C OIHOM CTOPOHbI, O CHMXKEHUW MO OKOHYAHMM 3KCMEPUMEH-
Ta HEOCO3HABAEMbIX peakLUMi Ha MHGOPMALIMIO, CBA3AHHYIO C OMAacHOCTbIO U PUCKOM (CTUMYIbI «ABapusi» U
«CTpax»), YTO O3HaAYaeT YMEHbLLUEHUE 3HAUMMOCTU NPOBNEMATUKN, CBA3aHHOM C 3TUMKU cTuMynamu. C apy-
rO CTOPOHbI, Ha FYBUHHBIX YPOBHSIX HEOCO3HABAeMON 06paboTKM MHGOPMaLIMK NPOUCXOAUT YBENNUYEHNUM
TPEBOM B CBSA3N C CEKCYyasibHOM M coumanbHol npobneMatukon (ctumynbl «Ceke» U «[eHbru»). Takas Mu-
HUMKU3aLMA NOTPEOHOCTHO-MOTMBALIMOHHON cdepbl CBA3aHa, BEPOSITHEE BCErO, C TEM, YTO MOBTOPHOE Tec-
TUPOBaHWE NPOBOAWSIOCh B CaMbIil «OCTpPbIN» MepUo CoLManbHOW afanTaunmn Nocsie OKOHYaHWs 3Kchnepu-
MeHTa.

MOJE/IMPOBAHME TEJIEMEAULIMHCKOA CUTYALIMM C UCMOJIb3OBAHMEM TEXHONIOMMiA
BUPTYAJIbHO PEAJZIbHOCTU B «MAPC-500>
by6ees 10.A., ywynn B.N., Manawernxos /.K., NMosnskos A.B., Tuxorosa I'.A.,
Yeproropos P.B., Heprsxos E.J1.
'HU PO-MMBI PAH

Hannume 3aaepXxkun CBA3N, Kak 06bEKTUBHOMO hakTopa NWUMIOTMpPyeMoro noneta Ha Mapc, TpebyeT ydyeTa
€ro HeraTVBHOrO B/IMSIHWSI, B TOM YMC/E NPUMEHWUTENBHO K TENEMEAMLIMHCKUMM TexHonormsM. MNpeanonaraet-
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MexayHapoaHblii cuMnosnyM «Mapc-500%»

Csl, YTO Hambonee 3Ha4YMMON TeneMeanLIMHCKOM TEXHOMOIMEN B YCOBUSIX 3aZepXKu CBsiau ByaeT nposege-
HME OTCPOYEHHbIX TENEMEAMLMHCKUX KOHCYyNbTaumil. Hannume oOTCpoYeHHOro foctyna K uHdopMauuu
npeabsiBNsSiET ocobble TPebOBaHUS KaK K OpraHusaumn TeEMEeAMUMHCKUX KOHEpeHUMiA, Tak U K couuanb-
HO-NCMXONOMMYECKUM acrneKkTaM OOLLEeHNsT KOMMYHUKAHTOB: KOHCY/NIbTUPYIOLLEN MeAMUMHCKOW bpuragbl u
Bpaya 3Kunaxa.

B akcnepumeHTe «Mapc-500» MogenvpoBanack 3agepXka CBA3W A0 24 MMH, a TakXe npourpbiBanacb
CUTyaumsl B3aMMoaencTaus B koHType LIYI — Bpay akmnaxa opbutanbHoro komnnekca (B3) — Bpau cnyc-
kaemoro annapata (BCA). Llenbio MoaenmpoBaHust TeneMeanumHCKon mHgopmMaumm 6eina oTpaboTka pexu-
Ma CBSI3W Bpayell B KOHTYPE C aKLEHTOM Ha HeobX0AMMOCTb MPUHSITUS B MaKCMManbHO KOPOTKME CPOKM 3¢-
(hEKTMBHOMO peLLEeHUs B YCIIOBUSIX Pa3BUTUS YIPOXKAIOLLErO XXU3HU COCTOSIHMS Y OAHOMO U3 YJ1eHOB 3KMMNaxa.
MogaenvpoBaHne Npon3BOAMIOCH B NEPUOS «BbICAAKU» HA NNaHETY, KOraa 3agaepXka csasun mexay LlYTom u
skunaxamu gocturana 20 MuH. MNpeaBapuTenbHO C MOMOLLBIO TEXHOMOMMIA BUPTYanbHOM peasibHOCTM Ha
KOMIMbIOTEPE BOCMPOU3BOAWIIACE CUTYauMst MOJTyYeHUs TpaBMbl PyKWM BO BpeMsl BbIXOAa Ha MOBEPXHOCTb
nnaHetobl. Mocne storo BCA pomkeH 6bla C NOMOLBIO TeNneMeaULMHCKUX cpeacts cobpaTb BCIO Heobxoau-
MYI0 MH(OPMaLMIO Y MOCTpafaBLIEro 1 NepeaaTh ee B3 u aexypHoMy Bpady LYMa. Pernctpuposanocs Bpe-
Msl NMPOBEAEHNS ANArHOCTUYECKUX MEPOMNPUSITUIA, BPEMSI MPUHSTUS COMNIaCOBAHHOMO peLUEHNs U BPeMs Mpo-
BEAEHMSI HEOEXOAUMBIX MEANLIMHCKMX MEpONpUsTHiA. KpoMe Toro, MpoBOAWSICS aHanu3 COAEpXaHWsl paauo-
MeperoBopoB C Lienbto oLeHKM 3hdEKTUBHOCTY B3aMMOAENCTBUS Bpaden.

MpoBeaeHHoe UccreaoBaHve nokasano 3¢ heKTUBHOCTb UCMOSIb30BaHNS TeNEMEANUMHCKUX TEXHOMOMUI
npy B3anMOAEWNCTBMM Bpayel B yAasreHHbIX repMO3aMKHYThIX 0ObEKTAX M BHELIHMX Bpayei-KOHCY/IbTaHTOB,
O[IHaKO BbISIBUJIO HEOOXOAMMOCTb BKJIHOUYEHMS! MOMNPABOK B YCTAHOBJIEHHBIN PErfnaMeHT NMPUHSTUS peLLeHnui,
06yCnoBneHHbIX HaNNUYMEM 3afepXXKn cBa3u. Kpome Toro, nokasaHa HeobxoAMMOCTb NpoBeAeHNs Npeasapu-
TENbHbIX COBMECTHbIX TPEHUPOBOK MPUHSATUS PELUEHWUI C LieNblo 0TPaboTkn paboyero B3aMMOAENCTBUS U
MWHMMKU3ALUN Npobnem obuleHus.

OnNnbIT «MAPC-500» U UCMOJIb30OBAHWUE TEXHONIOrM BUPTYAJIbHOM PEAJZIbBHOCTH
Ans OTPABOTKUN AEATEJIbHOCTU HA APYIUX NJIAHETAX

byb6ees 10.A., Nywynn B.N., Manawerxos [.K., Yeprsikos E.J1.
r'HU PO-MMBIT PAH

MpuMeHeHNe TEXHONOMMIA BUPTYanbHOM peanbHocT (BP) B npoekTe «Mapc-500» (akcnepumeHT BUPTY)
NO3BOJIMO YCMELHO PeLnTb BaXKHbIE 3a4a4M Mo:

1. ObecneyeHuto NCUXONOMMYECKOrO MOFPYXKEHMS YNEHOB 3KMMNaXa B peanun ApYroi MiaHeTbl U XOpoLlo
npopaboTaHHyl0 AeSTENbHOCTb Ha Hel (COCTaB 3aJay OCHOBLIBANCS Ha METOAMYECKMX PEKOMEHAALMSIX cre-
umanmcrtoB PKK «3Heprus» n PAK uM. Linonkosckoro).

2. TonyyeHuio LEHHON WHdbOopMauMM 06 0COBEeHHOCTAX BbIpabOTKM HAaBLIKOB CIIOXHON npodeccuo-
HaNbHOW AESITENIbHOCTM B YC/IOBMSIX ANTUTENBHOIO NpebbiBaHNS B repMOO6GbEME.

3. BbinonHeHve BMpTyanbHbIX 3a4a4y MO BbiCagke NpeawecTBoBasio onepaumsM no Bbixogy M pabote C
po60TOTEXHMKOWM, YTO BblpabaTbiBano y obcneayeMbiX MOHMMaHME 3aady U HyXXHble HaBblkM M MOBbILIAMO
FOTOBHOCTb K BbIMO/THEHUIO KJTKOYEBBIX 3a4ady 3KCneanumm.

Jlorvka JanbHeMWero pasBUTUSI UCCIENOBaHUA B 3TOM HamnpasieHun TpebyeT ocHauwleHuss HIK MMBI
annapaTHO-NPOrpaMMHbLIMM CpeACcTBaMM ANsl pelleHnst 3a4a4 oTobpakeHusl BHelUHeW uHdopMauumM o6 ok-
py>KaloleM NpOoCTpaHCTBE Ha 3Tanax TPAeKTOPHOro nosneTa, Nocagku M B3METa, a Takke 3ajayun paclumpe-
HUSI NepeYHs onepaunii Ha NOBEPXHOCTU APYrov MnaHeTbl, BOCMPOM3BOAMMbBIX C UCMOMb30BaHMEM CPeaCTB
BP.

Ansa oTpaboTKn py4yHOro M aBTOMATMYECKOrO peXxuMa B3/eTa M Nocagku noTpebyercs TpexcreneHHas
AVHaMuyeckasl nnaTgopMa, MMUTMpYLOWas CryCcKaeMblil TPEXMECTHbIM annapaT C YY4eToM AMHAMUKU €ero
[BVDKEHMS MO 3aAaHHON TpaekTopuM cnycka/noabema.

[ns obecrieyeHnst MaKCMMarnbHOM CTENEHU MMMEPCUM MpU «paboTe» Ha MOBEPXHOCTM APYroi MNaHEeTb
npeanonaraeTcs AoocHacTuTb HIK cpeacTBamMu Bu3yanmsaumu BHeWHeN 06CTaHOBKM B MoAayne MMUTaUMu
MapCMaHCKOMN NMOBEPXHOCTM MyTEM YCTAHOBKM 3KPaHOB MPSIMON Npoekumnn no obenm ctopoHam moayns (20 x
2.5 M), Heobx0AMMOro KonmMyecTBa KOPOTKOMOKYCHbIX MPOEKTOPOB M reHepaTopoB M306paXkeHus, a Takke
ncnonb3oBaTth cdepy BP, obecneunBatollyto cBoboay nepeMelleHnsi KOCMOHaBTa Mo MOBEPXHOCTU ApYroM
MaHeTbl U CKOOPAMHMPOBAHHO paboTatoLlei co BCeMM APYrMMMU TEXHUYECKUMI CPEACTBAMMU.

Takxe NpeacTaBnsieTcsl LuenecoobpasHbiM YCOBEPLLEHCTBOBAHNE BUPTYa/lbHOM MOAENM poBepa ANs oTpa-
60TKM HaBLIKOB YNPaBfeHNst B NMPOCTbIX U C/IOXHbIX METEOYCNOBUSIX (OrpaHUYeHMs NO BUAMMOCTW, UMUTaLUS
METEOPUTHBIX 0XKAEN, MblfibHbIE BYpK), C YUETOM (DU3MKO-MEXAHUUECKMX XapaKTEPUCTUK U penbeda rpyHTa
B palloHe nocaaku.
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M3YYEHUE BIMSSHUA MOAE/IMPYEMbIX ®AKTOPOB 520-CYTOYHOM
NMUIOTUPYEMOW MAPCUAHCKOM 3KCMEANLNUWN HA ®YHKLIMOHANIbHOE COCTOSIHUE
CEPAEYHO-COCYAUCTON CUCTEMbI

by#inos C.11., Boporkos FO.U., TuxoroBa N A., MopeBa T./., ®unarosa J1.M.
rHL, PO-MMBIN PAH

Llenb uccnegoBaHusl — M3y4yeHUe BUSHMS MoAenupyeMbix (akTopoB 520-CyTOYHOW MMAOTUPYEMOW
MapCMaHCKOM 3KCMeaMUMM Ha YHKUMOHaNbHOE COCTOsiHME cepaevHo-cocyamcton  cucteMmbl  (CCC)
ucrbiTaTenel, a Takke OLEHKa AMArHOCTMYECKOM 3HauYMMOCTV OrfpeaeneHns 3SHAOTENU3aBUCUMON
Basoaunatauuv (33BA) npasoii nnedyesoit aptepun (MMA).

MaTtepuan n Metoabl UccnenoBaHus. B akcnepumeHTe ¢ 520-cyTouHON M3onsumen NpUHUManM yya-
cTre 6 My>XunH-106poBosbLEB B Bo3pacTe oT 28 Ao 39 net. Uccneposanne CCC mcnbiTaTenein npoBoanioch
B (hOHOBbIN Nepuoa 1 Ha 1-2-e cyTku nepuopaa BocctaHoBneHns (MB) ¢ MCNonb30BaHMEM CrieayoWMX METO-
Ank: OKIN B 12 cTtaHZapTHbIX OTBeAeHMsIX, XONTepoBCKOr0 MoHMTOpupoBaHus (XM) IKIM u apTepuanbHoro
paenenus (ALl). UsydeHune uUeHTpanbHOW reMOAMHAMUKKM, COCTOSIHMSI COCYAWUCTOM CTEHKM W COCyAoABWra-
TeNbHOM (PYHKUMM 3HAOTENUS NPOBOAMSIOCH METOAOM OMpefeneHust TOMWMHbI KOMMIeKca MHTUMa-Meama
MMNA Ha ynbTpa3BykoBoM ckaHepe Aloka SSD 1400 (SinoHus) no metoamke D.S.Celermajer (1992) B moau-
¢ukaummn 0.B.MBaHoBoI (1997). CTaTUCTUYECKUIA aHaNM3 MOYUYEHHBIX AaHHbLIX MPOBOAWAN C UCMOMb30BaHU-
em naketa STATISTICA. CTaTncTuyeckn 4OCTOBEPHBIMM CYMTanuch pasnuudms npu p < 0,05.

PesynbTatbl n 06¢cyxxaeHume. o pesynbtatam XM KT B B yyalleHns 3n1M3040B HapyLUeHUs cepaey-
HOr0 pMTMa W NPOBOAMMOCTM Y WUCMbITAaTENEN HE OTMEYEHO 33 UCKIIOYEHNEM BbIPaXXEHHOM CMHYCOBOM Gpa-
AVNApUTMUN Y OAHOMO UCMbITATENS! M NPU3HAKOB CMHAPOMA PaHHEN penonsipusaLmnm XenyaoukoB Y 2 UCMbiTa-
Tenei. AHanus BapuabenbHoct ALl no BennunHam CAA, AAA v cpenHux nokasateneit AQ (cpA[l) nokasan
yBenuyeHue 3HaueHust CAL 1 cpALl B OTHOWEHMN 4 ucnblTaTeNen A0 3KCNEPUMEHTa M 3 uUcChbITaTenen no-
cne. Y 2 us Hux B B 6binun BbISIBNIEHbI U3MEHEHUSI FeOMETPUM NeBOro xenyaoyvka (JIK) cepaua v gocrosep-
Hoe (p < 0,05) cHmxeHne 33B/[, MIMA. Taknum o6pa3oM, namMeHeHuss dyHKUMKM aHgoTenus n reometpum JIXK,
BbISIB/IEHHBbIE Y 2 UCMbITAaTENEN C NOrpaHUYHON apTepuanbHoi runeptenHsueit (MAT), MoryT CBUAETENbCTBO-
BaTb O Haya/lbHOM MepuoAe MOPaXXEHWS OpraHOB-MULLEHEN C pekoMeHaaumen npodunaktuku MAT, a uc-
nonb3oBaHne MeToanku onpegenervs 3B MMA paclwmpseT Hawu AMarHOCTUYECKUE BO3MOXHOCTM M MO-
3BONSET M3y4daTb U3MeHeHus perynaumm CCC npu agantaumMmn K KOCMUYECKOMY MONETY.

OLLEHKA IN VITRO BMUOCOBMECTUMOCTU HAHOYACTUL,, OBJIAAAIOLLINX
AHTUMWKPOBHbIMM CBOWCTBAMM
Bypasxosa /1.b.", Augpeesa E.P.., Pyanmos E.I".*, bexnempiwes B.N. >, Maxonnr U.N.2,
Mayawepn ¥.0.4.°
'rHU PO-MMBIN PAH
23A0 «MHCTUTYT NPUKNAAHONM HaHOTEXHOMOMrMM», MockBa, 3eneHorpa
3doHp CanbeaTope Maymxepu, Utanus

HaHouacTvubl WMPOKO MPUMEHSAIOTCA AN MoandUKaumm mMaTepuanos C Lefblo yaydlleHus X KayecTs.
Tak, Ans NpuaaHna aHTUMUMKPOOHBIX CBOMCTB TKaHAM (HaTeflbHOE M MOCTeNbHOE 6eflbe), B 3KCMEPUMEHTAX
no npoekty «Mapc-500» 6bina ncnonb3osaHa obpaboTka HaHo4dacTMuamm (HY) npupogHbiX FnH (MOHTMO-
PWNOHUTOB), MHTEPKaNMpoOBaHHbIMKM MOHaMK cepebpa. OgHako HY MoryT npeacrtaBnstb NOTEHLUMANbHYHO
OMACHOCTb ANsl OpraHM3Ma YenoBeKa, BO3AENCTBYSI HEMOCPEACTBEHHO Ha KNETKU U BHYTPUKIETOUHbIE CTPYK-
TYpbl, B CBSI3U C YEM MPEeACTaBASETCA HEOOXOAMMbIM NPOBEAEHWNE NPeABAPUTENBHON OLIEHKM UX BMOCOBMEC-
TUMOCTK. Micnonb3oBaHWe Afisl PELLEHUs] 3TOM 3a4aun KyNbTUBMPYEMbIX KNETOK AaeT BO3MOXHOCTb paspabo-
TaTb 3KCMPECC-METOAbI OLEHKM, MAEANbHbIE C TOYKUN 3PEHUSI BUOMEANLIMHCKON STUKMU.

B maHHol paboTe Ha KynbTMBMPYEMbIX MOHOHYkneapax (MHK) nepudepuryeckoit kKpoBu YenoBeka 6bina
npoBefeHa oLeHKa 6uocoBMecTMMocT HY, nHTepkanuposaHHbix noHamm Ag* (HY-Ag* (20-200 HM)) B KOH-
ueHTpaumax 1-100 mkr/mn. Mocne 24-yacoBo MHKy6aummu knetok ¢ HY uutodntoopumetpudeckn (Epics XL
(Beckman Coulter)) onpeaensinu HakornneHme HY B kneTkax no M3MeHeHui0 6GOKOBOro CBETOPACCEAHUS, LM-
TOTOKCMYECKMA 3(PDEKT MO YMEHBLUEHUIO [0S XMBbIX KIETOK; COOTHOLLUEHME HEKPOTUYECKOro/ano-
MTOTUYECKOro nyTen rmbenn numcdounToB (OKpallmBaHWe aHHekcuH V-FITC-noama nponmaust); COCTOsIHME
BHYTPUK/IETOYHbIX OpraHess C UCronb30BaHWEM MUTO- U NTM30TPeKepoB, npoaykumio AOK. Knetku, nHKybu-
pOBaBLUMECS B TeX Xe ycroBusix 6e3 HY, 6bi1m Mcnonb3oBaHbl B Ka4eCTBE KOHTPONSI.

Mocne nHky6aumm MHK ¢ HY B MakcuManbHON KOHLEHTpaLUuK 6bifio 06HapY>XeHO yBEMYEHNE A0NN Kile-
TOK C U3MEHEHHBbIM CBETOpaccesiHMeM M normbwmx knetok (okono 15 %), npouncxoguna AOMONHUTENbHAs
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WHAYKUMS anonTo3a U HapyweHne (yHKUUA BHYTPUKNETOYHbIX OPraHessl: CHWMXKEHUE TpaHCMeMOpaHHOro
noTeHUMana MUTOXOHAPWN, npoaykumn A®K M akTUBHOCTU NIM30COM. Bblio 0BHapY)XEHO YMEHbLUEHWE Bbl-
PaXXeHHOCTM nospexxaatowmx 3hdEKTOB NP CHUXKEHMN KOHLEeHTpaumm HY BnioTb A0 BOCCTAHOBEHUS UC-
XOAHOro ypoBHsl Npu 1 Mkr/mn. MpoBeaeHHoe MccnefoBaHWe nMokasano, Yto HY-Ag™ nposiBNsoT UMTOTOK-
CUYHOCTb B KOHLUeHTpauun 100 Mkr/mn, koTopas ocnabnseTcs npy CHWXKeHWM KoHueHTpauun HY. 3w pe-
3ynbTaTbl MOryT 6bITb MCMONBb30BaHbI NPY pacyeTe HeobXoAMMOro U AOCTAaTOYHOro Konuvectesa HY, HaHocK-
MbIX Ha pa3/IMYHbIE MaTepuanbl AN YyyWeHUs X aHTMbaKTepranbHbIX CBOUCTB.
Pabota BbinonHeHa npu nogaepxke rpaHta POOU N211-02-12210-ocpu-M.

B3AMMOCBS3b PYINMOBbIX 1 NCUXO®U3NOJIOTMYECKUX NMOKA3ATEJIEN
B OBECNEYEHUWN COBMECTHOMW AEAITE/IbHOCTU NP HASEMHOM MOJE/INPOBAHUU
NMUITOTUPYEMOTIO NOJIETA K MAPCY
Buroxogosa A.l., Xananawsnin M.M., Iywymnu B.A., EcbxoB K.H.
r'HU PO-MMBIT PAH

JnuTenbHoe aBTOHOMHOE npebbiBaHUE TPYMMbl B 3KCTPEMAsIbHLIX YCNOBUSX AEATENbHOCTU, NPUMEPOM
KOTOPOW SIBMAETCA MEXMIAHETHbI KOCMUYECKUI TOJNET, MOXET NPUBOAUTL K U3MEHEHUSIM UEPAPXNYECKON
CTPYKTYPbl 3KMMaXa, a TaKXe CHUKEHWUIO paboTOCNOCOBHOCTM U HAaPYLLEHMSIM MCMXOMDU3NONOrMYECKOrO CO-
CTOSIHMSI €€ YfeHOB. YKa3aHHble CABWIMM, OCODEHHO Y YMEHOB rPynnbl — MHCTPYMEHTaNbHbIX NMAEPOoB, Cro-
COB6HbI OKa3aTb HErATUBHOE BIIMSIHWE Ha rpynnoByto 3hdeKTUBHOCTb 1 BbINO/IHEHME NPOrpaMMbl NMosieTa.

M3y4eHbl NaTTepHbl NCUXOMU3NONIOrMYECKOro pearMpoBaHnsl Ha MOENbHYHO CTPECCOPHYIO Harpy3ky (TecTt
«3epKanbHbli koopauHorpad») y 6 obcnesyembix — UeHoB akunaxa «Mapc-500» B 3aBUCMMOCTUM OT TaKTu-
KV MoBeAEHMUS B XOLEe PELIEHNS COBMECTHbIX 3aaay (Mo TNy «nvaep — BeAOMblii») Ha ycTpolictee «Fomeo-
CTaT» M YCTOMYMBOCTM K CTPECCY, ONpeaessieMol Kak CrocobHOCTb K MPOM3BOJIbHON CaMOperynsuum B Tecte
«PenakcomeTp».

MokasaHo, YTo obcresyemMble C SPKO BbIpaXeHHOW MAEPCKON TAaKTUKOW XapaKTepu30BaNnCh BbICOKUMM
MoKasaTensiM1 BbIMOSTHEHUSI CITIOXXHOTO OMEpPaTOpCKOro TecTa, COMPOBOXAABLUMMMUCS, OAHAKO, BbIPAaXXEHHbIM
3MOLIMOHA/IbHBIM HaMnpshKEHUEM (3HAUUTENbHbIM CHUXKEHWEM 3NIEKTPOKOXXHOIO COMPOTUB/IEHWUS M MOBbILLE-
HMEeM BapuabenbHOCTU cepaedHoro putMa). ObcneayeMble CO CpeHVMMM MoKas3aTeNsM1 NIMAEPCKOA aKTUB-
HOCTWU MPOAEMOHCTPUPOBAsIA YCNELIHOE BbINOSIHEHWE TecTa MpWU HE3HAUUTENbHOM (DM3MOMOrNYeckon LeHe
(cTabunbHble MoKaszaTeNn MyfbCa WM 3MEKTPOKOXHOrO COMPOTMBNEHUS). ITU Xe obcneayeMble Nokasasau
Haunyylime crnocobHOCTM K NMPOU3BO/bHOM CaMOPErynsiLiM CBOEr0 COCTOSIHUSA, @ Takxke Bbinn Haubonee no-
NYNSPHBIMKU YieHaMu1 rpynibl NO pe3y/bTaTaM COLMOMETPUYECKOrO TecTa.

BbisIBNIEHHbIE OCOBEHHOCTV MCUXOCU3MONIONMUYECKOrO PeEarMpoBaHns MHCTPYMEHTAsbHBIX U COLMOMETPU-
YECKUX NMAEPOB MOTYT OKasblBaTb BJIMSIHWE Ha COCTOSIHME 3[0POBbSl UMEHOB 3KMMaXa U 3P dEKTUBHOCTb
COBMECTHOI AIEATENBLHOCTU B YCNIOBUSX ANMUTENBHON U30NALMN.

WNccnepoBaHune nopgaepxxaHo rpaHtoM POOU (npoekT N2 10-06-00566a).

NEPCNEKTUBblI TIPUMEHEHNAA MOHUTOPUHIA COCTOSAHUA

CEPAEYHO-COCYAUCTON CUCTEMbI B 3KCMNEPUMEHTAX C [UTUTEJSIbHOW U3O0JISILIUEN
Boporixos F0.U., Tuxornosa IA., Apgawes B.H.

rHY, PO-MMBI PAH

OueHKa COCTOSIHUS  CEepAeYHO-COCYAUCTOM CUCTEMbl MWCMbITAaTENEN B XOAEe peanvsauumM HayyHo-
NMpaKkTUYecKnx nporpamm npoekta «MAPC-500» aBnsnacb HEOTLEM/IEMOW COCTABHOW YacTbl0 CUCTEMbI Me-
OVLIMHCKOrO KOHTPONS.

Komnnekc 3afay BKJIOYaN aHan3 UCXOAHbIX AaHHbIX UCNbITaTesel Ha 3Tane npeaBapuTensHoro otoopa,
NporpamMMy KapAuOoSIOrMYeCKOro KOHTPO/S B YCIOBMUSAX aMbynaTOpPHOro M CTauMOHapHOro MOHMTOPWMHIA B
nepvoa NoAroToBKWU K 3KCNEpUMEHTaM, AMHAaMMYEeCKoe KITMHUKO-(YHKLMOHANbHOE HabnogeHne B TeyeHue
aKkcnepuMeHToB co 105- 1 520-cyTouHOW M3onsUmen.

Mcnonb3oBaH My KAMHUKO-(YHKLUMOHASbHBIX TECTOB, XapaKTEPU3YIOLWMX CUCTEMY BEreTaTMBHOWN pery-
NSIUUK CEpAEYHOW AEeSTENbHOCTU, OTPAXAIOLLYH0 KaK CTEMeHb HamnpshKeHWsl U aJanTauMOHHblE BO3MOXHOCTU
CcepAeYHO-COCYANCTON CUCTEMBI, TaK U OpraHusMa B LenoM. OyHKLUMOHaNIbHOE COCTOSIHME cepaeyHon aes-
TENbHOCTU OLEHMBANOCH C UCMOJIb30BAaHWEM Harpy304HbIX TECTOB, BMOXMMUYECKUX MapKepoB, rMokasaTesein
rOPMOHAJIbHOM aKTMBHOCTW CUMMATUKO-aApeEHaNoBoON U KOPTUKOMAHOM CUCTEM U UX MeTabonutoB. Mccneno-
BaHbl BpEMEHHbIE M YaCTOTHbIE MOKa3aTeNM KapanopuMTMOrpamMM, BKAOYas MHAEKCH baeBckoro, pesynbTaThl
CYTOYHOrO MOHMUTOPWUPOBAHWS apTepuanbHoro aasneHns n IKI, ncnonb3oBaHa cucteMa TexHonornn «Kap-
AVOBU30P».
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ConocTaBneHne pesynbTaToB UCCIEA0BaHMI Mexly cOB0M, a TakKe HaAEeXHass perncTpaums anekTpude-
CKMX MUKpoanbTepauuii ¢ hOpMUPOBaHMEM AMCTMIEPCMOHHOMO MOPTPeTa cepaua SBAS/NCD KTHOYEBbIMM B
OLEHKE MPEeaNKTOPHbIX M3MEHEHMI B COCTOSIHUM CEpAEYHO-COCYAUCTOro annaparta, No3BoiMIu pa3paboTaThb
1 anpob1poBaTb a/ITOPUTM KapAMOIOrMYECKOrO MOHUTOPUHIA B 3KCMEPUMEHTAX C ASINTENTIbHON U30NSLMEN.

Peanusaumsa Mep KapanosorMyeckoro MOHUTOPKHIa No3Bonuia 06ecneynTb AMHAMUYECKUIA KOHTPOb CO-
CTOSIHWS 340POBbS UCTIbITATENEN B TEYEHUE BCEX SKCMEPUMEHTOB, MHAMBUAYAIN3UPOBATb YrpaB/iEHNE CUC-
TEMOW (DM3NYECKMX HArpy30K, 06eCneUnTb pa3BUTE NMEPCNEKTUBHOIO HayUYHO-MNPaKTUYECKOrO Harnpas/ieHus
B 06/1aCTU MEAMLIMHCKOrO 06ecneyeHmnst He TOMbKO ASIMTENbHbLIX MOAENbHbIX SKCMIEPUMEHTOB, HO U MEXMna-
HETHbIX MONETOB.

OCOBEHHOCTU MEAMLIMHCKOIO OTBOPA KAK ®AKTOP HAAEXXHOCTU COXPAHEHUA
340POBbSl YYACTHMKOB 3KCMEPUMEHTOB C [UTUTEJIbHON U3O0JIILLUENA
Boponkos FO.U., TnxoroBa IA., Ky3smuu M.I1.,, ®unarosa J/1.M., Byinos C.I1., CmupHos O.A.,
Mopesa T.N., lonyaposa A.r.
HU PO-UMBI PAH

B ocHOBY MeanUMHCKMX «TpeboBaHmMii Mo OTOOPY KaHAMAATOB B UCTIbITATENM AN Y4acTUs B SKCMEPUMEH-
Te «Mapc-500», onpeaensiowmx creneHb roAHOCTU NOTEHUMANbHBIX YHYAaCTHUKOB NpoekTa, 6binn NonoXeHbI
NPUHUMIMBLI MEAULMHCKOrO OCBMAETENbCTBOBAHMS U KOHTPOAS 3@ COCTOSIHMEM 340POBbSl KaHAMAATOB B KOC-
MOHaBTbl ¥ KOCMOHABTOB. Mcnosb30BaH MHOTOMETHUIA OMbIT COTPYAHUKOB MHCTUTYTa Npy NPOBEAEHWM SKC-
NMEPMMEHTOB C YYacTMEM YesloBeKa. YUTEH MEAMUMHCKMI U HAayYHO-MPAKTUUYECKMIN MaTepuran, Nony4YeHHbI B
XOfie BbINOHEHUSI MPEALLECTBYIOWMX 3TanoB ¢ 14-cyTouHon u 105-cyTouHoM mn3onsumein. MeamuUMHCKUIA OT-
60p KaHaAMAAToOB ANs y4vactus B npoekte «Mapc-500» 6bl1 npoBeAeH Ha OCHOBAHWMM MpeaBapUTESIbHOMO U
OKOHYATENbHOrO 3TarnoB, BK/IKOYAOLWMX MEAULMHCKUIA aHann3 aHKETHbIX AaHHbIX 6onee vem 200 kaHavaa-
TOB U3 cTpaH Esponbl, CHI, Poccuun, Kntas u CLLA.

OcobeHHOCTAMU MpeaBapuUTENbHOrO 3Tana SBAS/MCL PaHHAS AMArHOCTMKA OTAENbHBIX MATOM0rMYECcKmX
COCTOSIHUIA, @ Takxe oTpaboTka pexkoMeHAauui ans hopMUPOBAHUS AaJIbHEMLIEN HayuHO-TPAKTUYECKON
nporpaMmbl NpoekTa «Mapc-500». PelueHve BpayebHO-3KCMEPTHON KOMUCCUM O NMPOAOIHKEHUN YYacTUs KaH-
fvparta B CTauMoOHapHOM obcnefoBaHWM MPUHMMANOCh MO pesynbTataM N1abopaTopHO-KIMHMYECKOro, (u-
3M0MOMMYECKOro U NCMXoIorMyYecKkoro TecTupoBaHus crneuunanuctamm MBI, BHeapeHWe coBpeMeHHbIX Me-
AMLIMHCKMX TEXHOJIOMMI Ha CTauMoHapHOM 3Tane obcnenoBaHus obecneunsano BbisiBiEHWE peakux, AOH030-
NOrMYECKMX, KOMOPOMAHBIX POPM M (DYHKLMOHAMbHBIX HapyLUEHWI pa3nnyHbIX CUCTEM OpraHv3Ma obcneno-
BaHHbIX /1L,

Takum 06pasoM, UCMOSIb30BaHWE MHOMOCTYMEHYATOW M MOCNEAOBATENBHOM TaKTUMKM O0T6opa y4acTHUKOB
3KCMepUMEHTa, TLWATENbHOCTb B U3YyYEHWU Hay4HbIX M MPaKTUYeCKMX pe3ynbTaToB UccrneaoBaHun obecrnie-
UYNSIM HE TONBbKO BbINOMHEHWE MPOrpPaMMbl SKCMEPUMEHTA, HO U MO3BOSIMAN COXPaHUTL 340POBbLE €ro yvacT-
HWKOB.

MPUHLUMUMNbI NOCTPOEHNA MEAULIMHCKOIO KOHTPOJ1S1 B MOAEJIbHbIX
3KCMEPUMEHTAX C AJIUTE/IbHOW N3O0JIILUEN

Boporkos FO.U., TnxoHoBa I'.A.
HL, PO-UMBIN PAH

OnbIT ANUTENBHBIX KOCMUYECKMX MOJSIETOB U MPEALLECTBYIOLLMX SKCMNEPUMEHTOB, NPOBOAMBLLMXCS Ha ba3e
MHLU P®-UMBI PAH, siBnsieTcsl yHAAMeEHTaNbHOM HayyHO-MeToaMYeckon 6ason Ans AanbHeNnLIero cosep-
LLIEHCTBOBAHNS CUCTEMbI MEAMLIMHCKMX 3HAHMIN 1 3(PHEKTUBHOrO MEANLIMHCKOIO obecreyeHust.

PasBuTHE CUMCTEMBI MEANLIMHCKOrO 06ECNEeYEeHUst SKCMEPUMEHTOB, COMPOBOXAAOLMNXCA ASIUTENBHOW U30-
nsiuMen, Hepa3pbIBHO CBSI3aHO C COBNOAEHNEM MPUHLIMINOB MEANLIMHCKOrO KOHTPONS:

— KOH(pUAEHUMANIBHOCTb MEAULIMHCKON UM Hay4yHOM MHOPMaLMK, MMEIOLWEeN NpUKIaIHOE MeaULMHCKOe
3Ha4YeHune;

— MpPEeeMCTBEHHOCTb B OLIEHKE Hay4YHOW M MpaKTUYECcKor UHOpMaLmMm, NONyYEeHHOM B XOA€E MOArOTOBKU
W B TE@YEHME IKCMEPUMEHTOB;

— cobniogeHne NHTEPecoB HayYHbIX MPOrpaMM M UX MHTEerpaums B CUCTEMY MeAMUMHCKOro otbopa um Mo-
HUTOPUHra;

— AWHAMWYECKUIA KOHTPOSb 33 COCTOSIHUEM 3[0POBbsSi UCMbITATENEN, BbIGOP OMTUMAsbHbLIX CPOKOB KJIHO-
YEBbIX MEANLMHCKUX ANArHOCTUYECKMX NMPOLIeayp W 3TamnoB 3KCMEPTHBIX 3aKOUEHNI;
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— pa3paboTka W BHeApeHWe anropuTMOB AMArHOCTUYECKOrO MOMCKa C YYETOM OCHOBHbIX (haKTOpOB 3KC-
NEPUMEHTOB W UX ANUTENbHOCTMY;

— WCMONb30BaHWE MaTOreHETUYECKOro MPUHLUMMNA NpW NPOrHO3MPOBAHWUM, PasBUTUM U BbIGOpE TaKTUKU
YCTpaHEHUS NaToNOrMYeCKUX COCTOSIHMIA U DYHKLIMOHASIbHbIX PacCTPOUCTB;

— TMEPMaHEHTHbI MEAULIMHCKUIA MOHWUTOPUHI Onepaumni MeaULMHCKOrO KOHTPOMS M ero Koppekuus C
YYETOM OCOBEHHOCTEN COCTOSIHUSI 3A0POBbsl OTAE/bHbBIX YYACTHUKOB 3KCNEPUMEHTOB;

— MHAMBMAYaNbHbIN Noaxod B pa3paboTke NpodunakTUYECKMX NporpaMMm;

— CobnoaeHME NpaB YYaCTHUKOB 3KCMIEPUMEHTOB Ha MoyyYeHne MHhopMaLMM O COCTOSIHAM CBOErO 3/10-
POBbSl U PACLIMPEHME WHAMBUAYANIbHLIX MEAUNLMHCKUX AMArHOCTUHYECKUX UCCIEeA0BaHMIM No TpeboBaHMIO MC-
nblTaTens.

MpUYHUMNMAbHBIA NOAXOA K BbIMOMHEHUIO (DYHKLMI MEAULIMHCKOrO KOHTPONS obecnevmBaeT HaEXHbIN
MOHWUTOPWHT U SBNSIETCS 3P hEKTUBHBLIM rapaHTOM COXPAHEHMUSI 340POBbSl YYACTHUKOB SKCTEPUMEHTOB.

MEAVULIMHCKAS SKCMNMEPTHASI OLIEHKA COCTOSIHUSA1 310POBbS1 UCINbITATEJIEN-
[OBPOBOJIbLIEB B 3KCMEPUMEHTAX C AJIUTEJ/IbHOW U3ONSLIMEN
Boponkos FO.U., TuxoHoBa I.A., Kyzsmuu M.I1., ®unarosa /.M., Cmupros O.A., MayHes 3./.,
HAob6poxBawmna E.N.
r'HU PO-MMBI PAH

BpauebHas akcnepTu3a SBNSETCS KIOYEBLIM 3BEHOM CUCTEMbI MEAMLIMHCKOro obecneyeHus Ha Bcex 3Ta-
nax BbIMO/HEHNS SKCNEPUMEHTOB C ANUTESbHON U30NSUMeN.

MaTepuanoM AJfis SKCNEPTHOM OLEHKM CIYXUIN 0bLiMe U MeanuMHCKUE AaHHble NpeaBapUTENbHOroO OT-
6opa kaHauaaToB B 105- M 520-CyTO4UHblE 3KCMEPUMEHTHI, @ TaKXKe pe3ynbTaTbl AMHAMUYECKOrO MeAULIUH-
CKOMO KOHTPOSIA M TEKYLUMX Hay4YHbIX 3KCMEPUMEHTOB, UMEIOLLME NPEBEHTMBHOE 3HAYEHUE AN1S MPOrHO3Mpo-
BaHWS HapyLUEHWI B CUCTEMAX OpraHM3Ma YesnoBeka.

KpaTHocTb npoBeaeHus 3aceaaHuin BOK onpeaensnack NporpaMMoii NPoBEAEHNsS SKCMEPUMEHTOB.

B npouecce npeaBapuTensHOM NOAFOTOBKM U aHanu3a pesynbTaToB MCMOMb30BauCh MaTepuansl 3ace-
[aHWI OTAENbHBIX CEKUMI BpavebHO-3KkCcnepTHOM kKoMmuceumn (BIK) 1 BUAEGOKOH(EPEHLMI C YnieHaMK 3Kkuna-
Xa, @ TakxKe pe3yNbTaTbl MX COBCTBEHHbIX HABMOAEHMIN M UCCIEA0BAHNIA.

S beKTUBHOCTM MeaNLMHCKOrO KOHTPONS B OOMbLUIOM CTeneHn CrocobCcTBOBaNoO pasBuUTUE CUCTEMBI Crie-
LUManuM3vpoBaHHOM TenemeauumHbl U 6onee akTUBHOE MPUB/IEYEHME CMELMANUCTOB Y3KOro Npodunsi, yto
rapaHT1poBano cobntoaeHe NPUHUMNOB paHHeN AMarHOCTUKN U NPOUIaKTUUECKON NOAAEPXKKM.

KOMMNMIEKCHBIN Hay4YHO-MPAKTUYECKMI MOAXOA K OLEHKE COCTOSIHMSI 340POBbS MCMbiTaTenein-nobpo-
BOMbLIEB, KOMIErManbHOCTb B MPUHSATAM pPeLIeHUA NO3BOAUAM JOBUTECS YHUBEPCANBbHOCTM B (hOPMUMPOBaHUK
3aKJTIOYEHNS O COCTOSIHUM BCEX CUCTEM OpraHn3Ma B LesoM.

CoxpaHeHue 3[10pOBbsl UCTbITAaTENEN NOC/E OKOHYaHWSI SKCMEPUMEHTOB, MX BblCOKasi paboToCnoco6HOCTb
N dursnyeckass akTUBHOCTb SBMSIOTCS MOATBEPXKAEHUEM BbICOKOW 3(PMEKTUBHOCTU U HAAEXKHOCTU TaKTUKU
3KCNepTHON oueHkW, NpuHaTon B MHL, PO-MBI PAH.

POJIb UH®OPMALIMOHHO-AHAJTUTUYMECKUX CUCTEM — BA3 JAHHbIX B YINPABJIEHUU
KAYECTBOM MEAULIMHCKOIO OCBUAETEJ/IbCTBOBAHWSA NNUL, SKCTPEMAJIbHbIX
NPO®ECCUN

lonvaposa A.l., Boporxos FO.U., bparunx J1.X., Tuxorosa I'. /.
r'HY, PO-MMBI PAH

Co3gaHue MeauuMHCKUX 6a3 AaHHbIX — MEepCreKTUBHOE HamnpaBieHWe ANs PELleHVs MeauKO-OpraHu-
3aLMOHHBIX BOMPOCOB, B TOM YWC/IE YMNPaBEHUS KayeCTBOM MEAULIMHCKOrO OCBUAETENbCTBOBAHUS UL, 3KC-
TpeMarnbHbIX Npodeccuii (HanpuMep, UCnbiTaTenein-n1o6poBobLEBR, YUACTBYIOLNX B MOAENbHbIX UCCeaoBa-
HUSIX, KOCMOHaBTOB M Ap.) KOHUEenuuMsi UCcnosb30BaHUs eanHol 6asbl MEAULIMHCKMX AaHHbIX CMELKOHTUHIEH-
Ta npeaycMaTpuBaEeT noBbileHe 3h(HEKTUBHOCTU MOHUTOPUHIA COCTOSIHWSI 3[10POBbSi MOCPEACTBOM YHUDHU-
Kauuu MeTooB cbopa, cUCTEMAaTV3aLMK, XpaHEHUs, aHanusa MHGOopMaLmMKn, B TOM YUCIE O BIMSIHUM Bpea-
HbIX MPOMU3BOACTBEHHbIX (hakTopoB. OTMEYEeHO MHOroobpasne YHKLMIA, a Takke YHUKaNbHas oTpacieBast
cneundmrKa opraHvM3auuii, BeAOMCTB U NpeanpusTUii, CBsI3aHHbIX C NpobnemMamMu NpoBeAeHusi paboT B 3KC-
TPeMarbHbIX YCNIOBUSIX, KOTOpPbIE AEMAlOT NPUHLMMMANIBHO HEBO3MOXHBIM OXBAaT B pamMKax OAHOr0 roTOBOro
NporpaMMHOro MpoAyKTa BCEX OCHOBHbIX 3aday. OpueHTaLMs Ha CO3A4aHME OTKPbIThIX CUCTEM, pa3paboTka
TUMOBbLIX CTAHAAPTHbIX PELIEHWUI SBNSIOTCS BaXKHENLWMMU NMPUHLUMMIAMM NOCTPOEHNUS MH(OPMALIMOHHBIX CUC-
TeM, NO3BONAOLMMM 06€CMeUNTb HE3ABUCMMOCTb OT MOCTaBLUMKA MPOrpaMMHO-TEXHOMOMMYECKMX KOMMIEK-
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coB. Bce 3TO Cny>XMT BECOMbIM OBOCHOBaHWEM OOLEKTHO-OPUMEHTUPOBAHHOIO, KOMMOHEHTHOro noaxoda C
MCNONb30BaHNEM CTAHAAPTHbIX WMHTEPdENCcoB B3anUMOAENCTBUSI/MHTErpaUMn O6bEKTOB/KOMMOHEHTOB /15
moaepHuzaumnm UAC — 6a3 AaHHbIX JIULL SKCTPEMASIbHBIX Npodeccui.

CEKPETOPHASAA AKTUBHOCTDb XXENNYAKA B YCJ/10BUAX, MOAEJIUPYIOLLIUX
NMPEBbIBAHUE YEJTOBEKA HA MEXXIMJIAHETHOM KOCMUWUYECKOM KOPABJIE
lonyaposa H.11.", Agpornn b.B.", Cegosa E.A.”, Kopryn C.B.", Simoni P.?, Mirasoli M.?>,
Aldo R.’
£ FHU PO-MMBM PAH
ZBologna (Italy), Department of Clinical Medicine, University of Bologna
FBologna (Italy), Department of Pharmaceutical Sciences, University of Bologna

MpoBeaeHo MCCneaoBaHME CEKPETOPHON aKTMBHOCTUM XXeNyaKa B YCIOBUSX, MOAENUPYIOLMX NpebbiBaHme
yenoBeka Ha MeXnIaHETHOM KOCMMYECKOM kopabne. MpoTeonMtuyeckasl akTMBHOCTb XenyaKa oLeHnBanach
no pesynbTaTtaM onpefeneHns NencMHoOreHa B KpoBW, KMCNOTOMPOAYLMPYIOLWAs akTMBHOCTb — MO pe3yfbTa-
TaM TUTpoBaHUS C bukapboHaToM HaTpus. 'MaponuTUYecKas aKTUBHOCTb XXelyaKa Takke OueHuBanach no
pesynbTatam *C-okTaHoaTHoro apixatenbHoro Tecta (*C-OAT) c TecT-3aBTpakoMm Expiroger dupmbl Sofar
(UTanus). UccnenoBaHMe HaKOXHOM 3MIEKTPUYECKON aKTMBHOCTM XKeNyAka MpoBOAMSM NOPTATUMBHLIM FacT-
poaHTeporpacdom «CnnaHxorpad» (PP) ¢ 06paboTKon MOSyUYeHHbIX Pe3ynbTaToB nporpamMoi acTtporpa-
ua MEM 4.07 n 6a3oi gaHHbIX 5839 «UcTok-cuctema» (P®).

B ycnoBusx, mogenupytowmx npebbiBaHne Ha MeXMNIaHETHOM Kopabne, oTMeYanuch 6onee BbiCOKME 3Ha-
YeHusl NencrMHoreHa ¢ NMKaMmM MakCUMasnbHOM aKTMBHOCTU Ha 280-, 510-e cyTKM 3KCMEepUMEHTa U 7-e CyTKU
nepuogda nocnegencTeus. MNoBbilleHWE NENTUAA3HOM aKTUBHOCTM Xeyaka Habnohanocb npyu MCMonb30Ba-
HWMKM paunoHoB nuTaHmsa N2 2 n NQ 3. Mpu npoBeaeHUU uccneaoBaHnii Ha 240-e n 460-e cyTku npebbiBaHNs
B repMo0obbeKkTe, B CPOKM, 6/IM3KME K MMKAM MaKCMMasibHOM akTUBHOCTM MENCMHOreHa, 0TMeYanoch yckope-
HWe 3BaKyauuu TBepaol nuwm. Ha 120-e n 200-e cyTKM 3KCNEpMMEHTa B nepuoa yrnoTpebneHus paumyoHa
NC 1 B UenoM no rpynne Habnaaanocb HeGOMbLIOE CHUMXKEHME CEKPELIMU CONSIHOM KUCNOTbI B XXENyaKe Ha-
TolWak. B 3T nepuoabl 0TMeYanucb 6omee BbICOKME MOKA3aTENN 3NEKTPUYECKON aKTUBHOCTU U YBEIMYEHME
koachduUmMeHTa pUTMUYHOCTY, YKa3biBalOLWEE Ha aKTUBALMIO 3BaKyaTOPHOW (hyHKLMM >Xefyaka HaTolak u
nocse npveMa nuwy. BosspalleHne K MCXOAHOMY YPOBHIO KMCITOTOMPOAYKUMM Npoun3owWwnio Ha 450-e cyTkn,
T.€. B nepuog ynotpebneHuns paumona N2 3. MNpu 3TOM 0TMeYanocb BO3BPaALLEHNE K UCXOLHOMY YPOBHIO MO-
KasaTenei 3N1eKTPUYECKON aKTUBHOCTM XefyAKa M CHWXKEHME KO3(dUUMEHTa PUTMUYHOCTM, XapaKTepHoe
ANS 3aMefIEHNs ero 3BaKyaTOPHOW CMOCOBHOCTY.

NMPOBJIEMbI N 3BAAAYUN MEAQNKO-BUOJTIOTMYECKOIO OBECINEYEHNSA
MEXXTNNAHETHbIX 3KCNEANLIWNA

I'puropses A.N., lNNoranos A.H.
rHL, PO-MMBIN PAH

Ans nunoTupyeMsix skcneanunii Ha JlyHy, Mapc n apyrve HebecHble Tena CONHEYHOM CUCTEMbI HEO6XO-
AMMa paspaboTka Meamko-6uonornyeckoro obecneueHusl, yuuTbiBalOWEro OCOBEHHOCTU MeXMIAHETHbIX
akcneamumi. Mpy MX MOArOTOBKE B KayecTBe OCHOBbI MOMyT OblTb MCMOMb30BaHbl pe3ynbTaTbl MeAWKo-
61ONOrNYECKNX UCCNeoBaHni, nNpoBeaeHHbIX Ha OC «Mup», MKC 1 B akcnepumeHTax Ha 3emne. K HUM oT-
HOCATCS HOBble MeToAbl OTOOpa M MOAFOTOBKM 3KMUMaXKel K ANMTENbHbIM MOSeTaM, MeToAbl MOHUTOPUHIA
3[0POBbSi KOCMOHABTOB, CPEACTBa NMPOGUIAKTUKN, NCUXONOMMYECKON NMOAAEPXKKM U MOCIENONETHON peabu-
nuTaumun. B TO Xe BpeMs MMeeTCs psif HOBbIX 3a4ay, KOTopble rnoka He 6blv peleHbl MM He pelanvch B
OKOJI03€MHbIX OpbuTanbHbIX nonetax. B 4acTHOCTW, ocTaloTCs HepeleHHbIMU npobnemMa NpoduNakTUKu B
YCNOBUSIX HEBECOMOCTU HEBNAronpusSTHLIX U3MEHEHWUIA KOCTHOM TKaHW, BOMPOCHI HAAEXHON paauaLvOHHON
3allUMTbl OT BO3AEMCTBMUS CMEKTPa KOCMUYECKUX JTydeid, ocobeHHo MKJT (MeToabl pusmndeckor n dapmakono-
rMYecKoi 3almTbl). HauaTbl MCCeaoBaHNS BAWSIHASL TMMOMArHUTHOM CPedbl Ha XXU3HEeAEATENbHOCTb Opra-
HM3Ma, B KOTOPbIX MOJTy4eHbl MHTEPECHbIE SKCMEePMMEHTasbHble AaHHble. [peacTtaBnseTcs LuenecoobpasHbiM
NpoAO/HKNTL Pa3paboTKy psifa NepeaoBblX TEXHOOMMIA MEAMKO-6MONOrnyeckoro obecrneyeHms MexmniaHeT-
HbIX 3KCNeauUUiA — METOAOB aBTOMAaTU3MPOBAHHOW OLIEHKU (DU3MYECKOW TPEHWPOBAHHOCTU U OB6BEKTUBHOM
OLIEHKMN TMCUXMYECKOro COCTOSIHMS OnepaTopoB B COYMETaHUM C ux (M3NYecKMM CocTosiHneM. Mpeacrtout pe-
WNTb 6ONbLION KOMMJEKC 3aday Ans Co3AaHusi KOMBMHMPOBAHHBLIX CUCTEM XXM3HeobecreyeHusl, KoTopble
AOMKHbI 0TBEYaTb TPe6OBAaHUAM aBTOHOMHOCTM, BbICOKOFO YPOBHSI 3aMKHYTOCTM, 3KOf0rMyeckoi 6esonac-
HOCTW cpeabl 0buTaHus, BKKOYas pelleHne 3agadm TpaHchopMaummn OTXOA0B PasIMYHOr0 NMPOMCXOXAEHMS
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W BHUMAHWE K TMrMEHNYECKMM NpobrieMaM B MEXMIAHETHOM noneTe). HeobxoamMma fdanbHeiwwas pa3pabort-
Ka BOMPOCOB MeAMKO-6uonornyeckoro obecreyeHus Ansi BCeX 3TamoB KOCMUYECKMX 3KCNeavumi, BKItoYast
3Tan npebbiBaHNs Ha HebecHbIX Tenax. OTAeNbHOM Ba)KHONM 3adadel SIBNSIETCS co3daHue KoHUenuun 6opTto-
BOr0 MEAMLUMHCKOrO LieHTpa M ero MHGOopMaUMOHHOro obecrneyeHuns, BKIKOYAs TeneMeauumHCKue TeXHONMO-
rmn. OTMEeUYeHHbIE UCCNeNoBaHNa U pa3paboTkn NOTPebyOT UCNONb30BaHUS HOBEMLWIMX AOCTUXEHUIA B 06-
NacTn MONEKYNSiPHON 6KonorMmn, GUOTEXHONIOMMK, NPOTEOMUKM M HaHOTexHonorun. CoXpaHsIETCA aKTyaslb-
HOCTb MeAMKO-6MONTIOrMUYECKNX MCCNeAoBaHUA Ha 6UOCMYTHMKAX. BaXkHbIM LWAroM B peleHUMMU aKTyasbHbIX
npobaem No pa3paboTke M COBEPLUEHCTBOBAHMIO CUCTEMbI MEAUKO-BMONOrMyeckoro obecneyeHns noneTos B
JanbHWUIA KOCMOC CTan npoBefeHHbln B UMBI akcnepuMeHT «Mapc-500». B akcnepuMeHTe 6bifo n3ydeHo
B3aMMOJENCTBME B KOHTYPE «YesioBEK—CPeaa» M MoslydeHbl JaHHble O COCTOSIHMM 340pOBbst M paboTocro-
COBHOCTM NtoAEN B YCIOBUSIX UCKYCCTBEHHOW cpedbl 0BUTaHUSI B FEPMETUYECKM 3aMKHYTOM OrpaHUYEHHOM
obbeme. CMoaenvpoBaHbl Takne (hakTopbl MEXMNIAHETHOMO MoJeTa Kak CBepXA/IMTENbHOCTb, aBTOHOMHOCTb,
AesTeNnbHOCTb Ha NOBEPXHOCTM Mapca. UcnbiTaHbl cpeactsa NpPodunakTMky, oTpaboTaHbl TeneMeamumnHcKue
TEXHOJIOMMM, anpobupoBaHbl aBTOHOMHbLIE CPeACTBa MCUXOMOrMYECKOW MOAAEPXKKM, A TaKKe psa TEXHOsOo-
rin, CUCTEM U CPEACTB XM3HeobecneyeHns. MonydyeHbl HOBble AaHHbIE AN U3YYEHUS MEXAHWM3MOB afanTa-
UMM OpraHusMa B Xofe npoBefeHUs ANUTENIbHOr0 MOAENbHOMo 3KCNeEpUMEHTa.

BEJIKOBbIW CMEKTP C/TFOHbI KAK UMHONKATOP NCNXO3MOLIMOHAJTBHOIO
COCTOSAHUA reynnbl (HA NPUMEPE YYACTHUKOB NMPOEKTA «MAPC 500»)

Tpuropses W.B.", Jlankosckwii B.B.2, Hnunnopyk N.A. >, Bacunsesa I.10.°
! Butebek, Benapych, Butebckuii rocy1apcTBEeHHbI MEANLIMHCKUIA YHUBEPCUTET

2 MockBa, MOCKOBCKWIA FOCYapCTBEHHbINM Neaarornyecknii yHusepcuTeT
3HU, PO-MMBI PAH

AHanu3 6enkoBOro cocraea C/oHbl Y4aCTHUKOB npoekTa «Mapc-500» BbisiBUA 06bEKTUBHBIE AaHHbIE A1
MOATBEPXKAEHNS OCHOBHBIX MCUXOMOMMYECKMX OCOBEHHOCTEN B rpynnax A06pOBOMbLEB, MMUTUPYIOLLMX O-
neT Ha Mapc. Tak, y rpynnel 406pOBO/bLEB NEPBOro 3Tana npoekTa, Anvellerocs 105 aHen, AaHHbIM MeTo-
[IOM OTYETNMBO OBHAPYXXMBANCA 3NU30[ Pa3BUTUS NCUXOIMOLUMOHANLHOrO ctpecca. OCHOBHBIM MPU3HAKOM
MOSIBNIEHUS1 COCTOSIHMSI CTPEeCCa Y YJIEHOB KOJMIJIEKTUBA SIBNSNOCH CHWVDKEHWE coaepXKaHus 6enka Bo (pakumm
C MONEKynsipHoM Macco B obnactu 55 k[a. Bbina obHapy)keHa BbICOKasi KOPPENsUMs YPOBHS 6enKoBOW
(pakumm ¢ MonekynsipHon Maccoin B6nm3mn 55 k[a ¢ addekTuHOM purnaHocTbio (-0,751) M koHdOpMHO-
ctbto (-0,703), a Takke 6en1koBol dpakUnM C MONEKYNSPHOW Maccon B6nM3n 66 k[a ¢ MHTeNNeKTyasbHbIM
passuTueM (-0,849) n aytuuHoctbio (-0,663). Ha BTOpOM 3Tane npoekTa AuTeNnbHOCTbio 520 AHel ¢ no-
MOLLbI0 BUOXMMMYECKOr0 aHanu3a CtoHbl Obinn NonyveHbl 06beKTUBHBIE NPU3HAKKM, CBUAETENLCTBYIOWME O
BbICOKOM paboTOCNOCOOHOCTN M MCUXONOrMYECKON rapMOHUM B TPYNMe UCMbITyeMbiX. Ha B3rnsia aBToOpoB,
npeacTaBnsercs LenecoobpasHbiM MCMo/b30BaHME AaHHOMO MeToAa HE TOJIbKO AJ1ISi MOHUTOPUHIA MCUMXOMO0-
rMYecKoro MMKpOKINMaTa KOSMIEKTUBA, HO U Ha CTaaun oTHbopa KaHAMAATOB ANS SKCNEPUMEHTOB, aHanormy-
HbIX NpoekTy «Mapc-500», C uenblo BbISIBMEHUS MOTEHUMANbHO Hanbonee YCTOMUMBLIX K CTPECCY YYacTHM-
KOB.

MAIFHUTHOE NOJIE 3EMJIU N NOKA3ATENTU KAMMUJINAPHOIO KPOBOTOKA
YYACTHUKOB SKCNEPUMEHTA «MAPC-500»
Typehurikens FO.N.2, Cysopos A.B.?

! Mocksa, HayuHbiit knuHuueckuii LeHTp OAO PXX[/ VIHCTUTYT KOCMUUYECKUX UCCnenoBaHmii PAH
2 THU, PO—MBN PAH

MaTepuan un metoabl. C nomoLbo UndpoBOro onTuyeckoro kanunnspockona (Poccusa) asa yvacTHMKa
3KCMEPUMEHTA, Bpayu Mo CreumanbHOCTX, NEPUOANYECKM 3aMUCbiBaM NoKa3aTeM MUKPOLIMPKYSILMK Y ce-
65 1 y OCTanbHbIX YETbIPEX USIEHOB «MapCMaHCKOM» KOMaHAbl. HWKTO M3 y4aCTHMKOB 3KCMEPUMEHTa He
3Han 0 peasnbHbIX FEOMarHUTHLIX ycnoBusix. iccnegoBaHue npoeoaunock cuas vepe3 15-20 MMH nocne akk-
NMMaTU3aLUMKM K KoMHaTHol Temnepatype (21-23°C). Bce yyacTHUKM 6binn MPOMHCTPYKTUPOBaHbI 0 HEO6XO-
AMMOCTW B TeYeHue ABYyX 4acoB A0 UCCNeaoBaHUs BO3AEpPXaTbCs OT Kode M HanMTKOB, coaepKalumx kode-
nH. CKK onpeaensnacb C UCNosb30BaHNEM CMELMaIbHOrO NPorpaMMHOro obecneyeHnst U KOHTPOIMPOBaNach
PY4YHbIM MeToAOM 06paboTkM m306pakeHns. [MosyyeHHble pe3ynbTaTbl CPAaBHMBAINCL C €XeaHEBHbIM A-
WHOEKCOM TEOMarHUTHOW aKTMBHOCTM MO AaHHbiM  WM3MWPAHa (r. Tpouuk, MockoBckoi 0651.)
http://forecast.izmiran.rssi.ru/.
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Pe3ynbTaTthl._[poaHann3nmpoBaHo 58 ycrelHbIX 3anucen KanuispHOro KpOBOTOKA. YCTaHOBMEHO, YTO B
[IHX C MOBBILUEHHON reoMarHUTHOM akTuBHOCTBLIO CKK 6bina camMolt Hu3koi: 389 + 167 MKM/C, UTO 0Ka3anocb
CTaTUCTMYeckn 3HauuMmo (p < 0,05) npu cpaBHeHun ¢ CKK B nepuos CroKOMHOM reoMarHUTHON 06CTaHOBKM.
OTMeyYeHOo TaKxe CTaTUCTMYECKM 3Haummoe cHmkeHne CKK go 435 + 223 mkm/c (p < 0.02) B nepnog o4eHb
CMOKOWMHON reoMarHUTHON obcTaHoBku (AMck=1—4), Toraa kak npu 06bIYHON CMOKOMHONM 0bcTaHoBKe (AMCK
= 5-7) CKK coctaBuna 643 + 178 MKM/C. 3TO BEPOSITHO 0OYC/IOBNEHO POCTOM MHTEHCUMBHOCTW ranakTude-
CKMX KOCMUYECKUX JTyYei B NMEPUOA CHMKEHUSI CKOPOCTM COMHEYHOrO BETPA.

MCCNEAOBAHUE BEFETATUBHOW PEMYNISAILMWN CEPAEYHO-COCYANUCTOW CUCTEMbI
Y UCNbITATENNIEN-AOBPOBOJILLIEB B NMPOEKTE «MAPC-500>

AerrepexkxoBa H.B., Crenarnosa I'.11., Jo6pokxBawunHa E.N., Tuxorosa I.A., Boporkos FO./.
HL PO-UMBIT PAH

Llenb nccnepoBaHna — OLIEHWUTb MPOrHOCTMYECKYIO 3HAUMMOCTb BEreTaTMBHOM PerynsiuumM cepaeyHo-
COCYAMCTON cucTeMbl MpU (PYHKUMOHANBHOM TECTUPOBAHMM YYaCTHUKOB MCCeA0BaHUA C ASIMTENbHON M30-
naumnen.

MaTtepuvan n MetoAbl. [1poaHanM3npoBaHbl OCHOBHbIE MOKasaTenn reMoavHaMuMKuM, B TOM 4uicie npu
MoCTypasibHOW MacCMBHOM OpTOCTaTMYeckol Mnpobe Ha 3Tane MeauUMHCKOro otéopa y 37 uchbiTaTene-
pobposonbLeB B Bo3pacte oT 21 ao 43 net. OueHMBanucb NokasaTenv apTepuasibHOro AaBfieHMsl, YacToTa
cepAeYHbIX COKpalleHui, aaHHble DKI, peosHuedanorpadum, BapnabenbHocTn cepaedyHoro putMa (SDNN,
pNN50, r-MSSD, SDANN, S2/Hz, HF, LF, VLF n LF/HF).

Pe3ynbratbl. [py CpaBHWUTENBHOW OLEHKE pe3ynbTaToB uccneaoBaHui y 19 % wcnbiTatenen-
£06poBo/bLEB Ha 3Tane oTbopa AMArHOCTUPOBaHbI pa3finyHble HapYLUEHWS] Perynsuum BereTaTuBHOro TOHy-
Ca, OUEHeHbl aAanTaLUMOHHbIE BO3MOXHOCTU K CTPECCOPHbIM BO3AENCTBUSIM MOAENbHbLIX WCCNeAoBaHUA U
J03UPOBaHHOW (hU3MUECKOW Harpyske.

BapuabenbHOCTb CepaeyHOro pyTMa SIBISIeTCS AOCTOBEPHBLIM MPOrHOCTUYECKUM (PAKTOPOM B OTHOLLEHMM
afanTaLMOHHbIX BO3MOXHOCTEN CEpAEUYHO-COCYANCTON CUCTEMbI U MOXET CITYXXMTb KpUTEpUEM oTHopa B CO-
BOKYMHOCTM C BblLUEYKa3aHHbIMW NapaMeTpamu.

MonyyeHHble pe3ynbTaThl 6blIM NCNOb30BaHbl Npy NoAroToBke nporpaMmm «MAPC-500» 1 npeactaBnsitoT
Hay4YHbIA W NPaKTUYECKUIA UHTEPEC B Pa3BUTUM METOAOIOMMM OT60pa YYaCTHUKOB ANMUTENbHBIX KOCMUYECKMX
MOSIETOB M MOAESbHbIX UCCNEN0BaHUMNA.

HE3ABMCUMBbIE PUTMbl PEAKTUBHOCTU BEFTETATUBHOM
HEPBHOW CUCTEMbI YEJIOBEKA
HAemnn A.B.>, Cysopos A.B.>, Kosayesny WU.B.”, Usaros A.N.?
! THL PO-MMBN PAH
2 CaHkT-MNeTepbypr, HaLMoHanbHbIN MCCenoBaTeNbCKUN YHUBEPCUTET «BbiCLLAst LKOMa SKOHOMUKU»

[nuTenbHoe npebbiBaHWe nogein B repMoobbemMe conpsikeHo C BO3AENCTBMEM Ha OPraHu3M LIENoro psiaa
(hbakTOpOB, 06YCNOBNEHHBIX 3K30r€HHbLIMM U 3HAOMEHHLIMWU MPUYMHAMM, KOTOpPLIE MOTYT MOB/MSITL Ha BereTta-
TUBHYIO HepBHYt0 cuctemy (BHC). Llenbio AaHHOM paboThl SBUICS MOMCK NEPUOANYECKUX NMPOLIECCOB, MPOUC-
xoaawmx npu pabote BHC, ¢ nonbITKOM YCTAaHOBUTb OCOBEHHOCTU BAMSIHUS U B3aUMOBJIMSIHUS TakuX Npo-
LIECCOB Y pasHbIX Jl0Ael BO BPEMS AJIMTENBHONO COBMECTHOMO MpebbiBaHUM B 3aMKHYTOM 06beMe. [ns aoc-
TUXKEHUS 3TON Lienn 6bin BbIMOSIHEH MOUCK MaTeEMAaTUUECKMX MOAENEN, aHaNUTUYECKU OMUCHIBAOLLMX NEPUO-
ANYECKNE MPOLLECChl TOHYCa BEreTaTUBHOW HEPBHOW CUCTEMbI UCMbITAaTENEN, YYAaCTHUKOB 3KCNEPUMEHTOB MO
nporpamme «Mapc-500».

MpuknagHast YyacTb paboTbl BLIMOSIHEHA C WUCMOSIb30BAaHMEM BEreTaTMBHOIO MHAeKca Kepao, paccuvTaH-
HOro Moc/e PerynsipHOro M3MepeHnsl YacToTbl CEPAEYHbIX COKPALLEHMI M apTepuanbHOro AaBfeHust y 6 uc-
nbiTatenen B TedeHne 105 cyT, a Takxke y Apyrux 6 ucnbitatenen-106posonbLeB B TeueHne 520 cyT. B pe-
3ynbTaTe MPUMEHEHMsT KOMIIEKCHOrO Z-npeobpa3oBaHns ®ypbe n Teopem H.B.CMupHoBa (1939) 6binn 06-
Hapy>XeHbl Nepuoanyeckmne coctaBnsowme maMeHeHns ToHyca BHC. Mocneayiowee MateMaTMyeckoe moae-
NIMPOBaHME MO3BOJIUSIO YCTAHOBUTbL aHa/IMTUYECKME BbIpaXXEHWUS, aA€KBATHO OMMCbIBalOWME MHAMBUAYasb-
Hble PUTMbl U3MeHeHUst ToHyca BHC ucnbiTaTenei, a Takke KOMMYECTBEHHbIE XapaKTEPUCTUKU TaKuUX pUT-
MOB.

B pe3ynbTaTe aHanusa nony4YeHHbIX AaHHbIX YAANOCb AOKa3aTb HE3aBUCUMMOCTb (hYHKLMOHMPOBAHMUSI Be-
reTaTMBHON HEPBHOW CUCTEMBI WUCMbITaTENeN, HECMOTPS Ha MX ANUTESIbHOE M HEMpEPbLIBHOE HaXOXAeHWe B
YC/IOBMSIX OAHOI0O M TOrO Xe 3aMKHYTOro obbema.
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COAEP)XAHUE OKCUA YITIEPOIA B OTCEKE TEPMOOBBEKTA BO BPEMS CHA
Aemun A.B.>, Usaros A.N.?, lLlynaruH FO.A.*

! FHY, Pd-MMBIM PAH

2 CaHkT-MeTep6ypr, HaLMOHanbHbIN MCCRenoBaTENbCKUI YHUBEPCUTET «BbiCILast LKONE SKOHOMUKU»

Llenb paboTbl — MOCTPOEHNE MaTEMaTUYECKUX MOAENEN, aleKBAaTHO OMMUCHLIBAIOLIMX M3MEHEHWE CoaepKa-
Hus okcmnaa yrnepoga (CO) B atMocdepe cnanbHOro OTCeka repMoobbekta MeanKo-TEXHNUYECKOro SKCnepu-
MeHTanbHoro komnnekca (MT3K) MHU — UMBI PAH.

3agaya paboTbl — HalUTWM aHaNMTUYECKUE BbIPaXKEHUS, B TOM uucne auddepeHumanbHble YpaBHEHMS,
OMMCbIBAIOLLME pPe3ynbTaThl U3MepeHuii cogepxxaHns CO B nMpouecce CHa MUCMbITaTeneu.

C nomoLLpbio 3KcnepuMeHTanbHoro obpasua nasepHoro aHannsatopa CO ocylecTBNeH MOHUTOPUHI KOH-
ueHTpauum CO (B TOM 4ncne 3HAOMEHHOr0), B TeveHne 8 U (C 24 4 Houm o 8 4 yTpa): 1) ycpeaHeHHoN no
BCEM KatoTaM oTceka JY-150 MTIK Ha 60-e u 91-e cyTKM repMeTnsaumm — UCMbITaHUS BbIMOHEHbI B NPO-
uecce cHa 5 u ogHoBpeMeHHOro 60ApCTBOBaHMS OAHOMO U3 UCMbITaTeNen B xoae akcrnepumeHTa Mapc-105;
2) v3 KaloTbl 60APCTBYIOLLErO AEXYPHOro Ha 51-e cyTkn usonauum.

HaliaeHbl MaTeMaTuyeckasl MoAesb M3MeHeHUs KoHUeHTpaumn CO B nepuoa CHa UCnbITaTenel U YACIEH-
Hble oueHKkM copepxanns CO B aTMocdepe cnanbHOro OTCEKa M KaroTbl AEXYPHOro. HaiaeHbl ABa aHanuTK-
UECKUX BbIPaXXeHUs, NpUONN3UTENBHO C OAVMHAKOBOW TOYHOCTbLIO OMUCHIBAIOLWMX MPOLECC U3MEHEHWUS KOH-
ueHTpauum CO B oTceke repMoobbekTa B NpoLecce cHa mcnblTaTtenei. OAHO M3 HaWAEHHbIX BbIPaXXEHWUI SB-
NSIETCA peLleHMeM U3BECTHOro avddepeHumanbHOro ypaBHEHWs, onucbiBatowero konebaTtenbHble npouec-
cbl. [lokasaHo, YTo B npouecce cHa coaepxaHune CO B OTceke repMoobbekTa nagaeT U CTaHOBUTCS aCUMMTO-
TUYECKM YCTOMUYMBLIM, U cofepxaHve CO B YCTaHOBMBLUEMCS CTALMOHAPHOM PEXUME 3HAYUTENbHO MEHbLUe
pgonyctumoi BennumHbl CO. U3MeHeHue copepxkaHusi CO B OTCEKEe OMUCLIBAETCS JSIMHEWHBIM OAHOPOAHbLIM
anddepeHumanbHbiM ypaBHEHMEM BTOPOro nopsiaka. YCTaHOBMEHO, YTO Ha 91-e CyTKM M3018umMmn cogepka-
Hye CO 6bIN10 3HaUMTENBHO HUXE, YeM B UCCnefoBaHusxX Ha 51-e n 60-e cyTku nsonsuun. YCTaHOBNEHO, YTO
B KatloTe 604pCTBYIOLLEr0 HOYHOrO AeXypHoro coaepxaHve CO He yMeHbluaeTcs. MNpeanoxeHa gusmonoru-
yecKas HTepnpeTaums NoslyYeHHbIX pe3y/bTaToBs.

PesynbTatbl paboTbl MOryT 6bITb MPUMEHEHBI MpK 3KCMyaTauuM obuTaeMblx repMoobbLEKTOB, B HACTHO-
CTW, ANs repMoobBbEKTOB, NpeaHa3HaYeHHbIX ANs1 BbINOHEHUS ANIUTENbHBIX KOCMUYECKUX NEPENIETOB.

MPOrPAMMHO-AMNMNMAPATHOE OGECNEYEHUE U CUCTEMbI CBAA3M
B 3KCMEPUMEHTE NO NPOrPAMME «MAPC-500>

AemuH E.I.°, Mopyxos B.B.>, Kynannn A1.B.", fimutpnes [.A.°
! THL, PO-MMBI PAH
2Tyna, 3A0 «MUYC»

MHdbopMaumoHHas cuctema, ucnosib3yemasl B 3KCNEPUMEHTE, CnyXXuna Ansl OCyLEeCTBEHUS KOMMYHUKa-
LMK C 3KMUNAXKEM, XpaHEeHUs! AaHHbIX MO SKCNEpPUMEHTaM, BeAeHWs! ONepaTUBHOMO CKIAACKOro yyeTa, ocylie-
CTBNEHUS NIMYHOMN U CNY>XeBHOM Nepenncku, 3arpy3ku BUAeO M MHOPMaLIMOHHBIX MaTep1asoB.

CpefcrBa CBA3U MeXAy 3KWMAXKeM U Ha3eMHbIM MyHKTOM YMpaB/ieHUst SKCMEPUMEHTOM COCTaBs/IN: Te-
nedoHHas CBS3b, CeaHCoBas CBSA3b, 06MEH BMAEOCOO6LEHNSMU U paanorpaMMaMm, IMYHas nepenucka.

OrpaHuyeHne B OnepaTMBHOM NOSTyYeHUn MHdopMaumm ¢ 3emnu.

Bbina peanvsoBaHa 3aZiepXkKa NPOXOXAEHUS CUrHana nyTeM 3aAepXXK1 AOCTaBKU BUAEOCOOOLEHWI U CO-
OOLLEHMI SNEKTPOHHOM MOYTI.

Takxe CylwecTBOBaNno orpaHuyeHe 06beMOB KOMMYHMUKaLMK — SKUMAX MO nepeaaBaTb COOBLLEHMS Or-
paHWYeHHOro 06beMa, TONbKO B TEYEHNE CEaHCOB CBSA3W, ABa pa3a B CYTKM.

WTtoroeble 06beMbl NepeAaHHON MHQOPMaLMKM NO OKOHYaHWMM 3KCMEPUMEHTA: CTaTUCTMKa nepeaayn nny-
HOM MepenuncKy No KaXAOMY M3 LIeCTU UcnbiTaTenei, 06beM nepeaaHHbIX paanorpamm, BMAEOCOOOLLEHWIA,
Hay4HbIX JaHHbIX, HOBOCTEN M APYroro Meana KOHTEHTa.

M3YYEHME BJIUSSHUSA YCJIOBUMA LIJWITEanOVI n3onsaumm HA HAAEXXHOCTb
NMPO®ECCUOHAJIbLHOM BEATEJIbHOCTU ONEPATOPA, COXPAHHOCTb U BOCCTAHOBJIEHUE
NMPO®ECCUOHAJIbHbIX HABbIKOB (METOAUKA «IMUJI0T»)

Ayayknu A.B., Canbrnyxnii B.11.
r'HU, PO-MMBIN PAH

OOHOV M3 MpUOPUTETHBLIX NpobneM obecneyeHnss 6e30MacHOCTU ANUTENbHBIX KOCMUYECKMX MOJSIETOB
(OKM) sBnsieTca coxpaHeHUe HaAEXHOCTU NpodecCUoHaNbHOM AESTENbHOCTU KOCMOHaBTa. Ee cHueHne B
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OKI cBA3aHO ¢ HensbexxHoln aerpagaumeint npoceccnoHanbHbIX HaBbIKOB MPU ASIMTENbHLIX NEpepbiBax B
TpeHUpoBKax. YCTaHOBAEHO, 4TO nocne 25-30-AHeBHOro nepepbiBa HabAlAaeTCs CHUXEHME TOYHOCTU pe-
ryMpoBaHWs onepaTopamMy MapamMeTpoB yrnpaBfieHns AnHaMuMyecknm obbekToM. Mpuuem, yem 6onee anu-
TeNbHbIM Obl/T NepepbiB, TeM 60MblUee KOMMYECTBO TPEHUPOBOYHLIX 3aHSATUIA HeobXoAMMO MpOBECTU ANst
BOCCTaHOBJIEHNS MPOECCMOHaNbHbIX HaBblkoB. KpoMe TOro, Kak nokasasu Hawu HabnoaeHus, onepartopbl,
Y KOTOpPbIX M3Ha4anbHO He 6bl1n cchopMMpoBaHbl NPOYHbIE NPOhEeCcCMOHabHbIE HaBbIKKM, TaK U HE CMOMK B
YCNOBUSIX ASIMTENBHOM M301SLUMN NMYTEM NEPUOANYECKUX TPEHNPOBOK AOBECTU UX A0 TPEBYEMOro ypoBHSI.

Bce npuBeaeHHble AaHHbIE NOMy4YeHbl MPU NPOBEAEHWM HA3EMHbIX WCCIEA0BAHUIN CO CBEPXANMUTENbHOM
(520 cyT) usonsiuMein akuna)ka B 3aMKHyToM repmoobbeme (H3K, MMBI), a Takke B XoAe MOHUTOpPUHra 12
POCCUMIMCKUX UYSIEHOB 3KUMaXXel Ha MeXAyHapoaHou kocMmyeckol ctaHumm (MKC), BbINOMHABLUMX UAEHTUY-
HbIA 3KCMEPUMEHT. M3yuyeHne npoLeccoB COXPaHHOCTM WM BOCCTaHOBMEHWMS MpodeccMoHanbHbIX HaBbIKOB
MPOBOAMSIOCL MO pe3yfibTaTaM BbIMOSIHEHWSI OMepaTopaMyM WMWUTALMOHHOW 3ajayu Py4yHOro YnpaBfeHus!
npuyanuBaHneM u crbikoBkon TMK «Coto3» k MKC ¢ MCronb3oBaHMEM LITAaTHOro obpasua 60pToBoro Tpe-
Haxxepa.

MokasaHo, YTO onepaTopbl 3KCNepUMeHTaNbHOM rpynnbl «Mapc-500» ¢ pa3fMyHOW CTEMNeHbO YCreLHO-
CTW BbINOMHANM MOCTABMIEHHYIO 3a4a4y Ha NPOTSHXKEHUM IKCNepuMeHTa. Npy 3TOM y ABOMX ONepaTopoB Au-
HaMWMKa OCHOBHbIX MOKa3aTesien KayecTBa yrpaB/IEHNS UMESA MOSIOKUTESbHBIM XapaKTep C BbICOKMMM abco-
JIOTHBIMM 3HAYEHWUAMM 3TUX MoKa3aTeNnel, a y TPETbEro OTMEYanoCb HEKOTOPOE CHWXKEHWE MOKasaTenen
KayecTBa B npoLecce NpoBeAeHUst aKCNepUMeHTa.

MpoBOAMNOCL CONOCTaBIEHNE 3TUX AAHHbIX C pe3ysibTaTaMu, NONyYEeHHbIMU NPU peann3aumm B TOT Xe
nepuog KocMmnyeckoro akcrnepumeHTa (K3) «MUIOT» Ha 6opTy MKC.

OTMeyaeTCsl, YTO NoKa3aTesNn, XapaKTepU3YOLWMX TOYHOCTb BbINOSTHEHUSI PEXMMOB PYYHOrO yrpaBfeHus
rpynrow onepaTopoB B 3KCriepuMeHTe «Mapc-500», 3HaYMMO He OTNIMYAIOTCS! OT aHaNoMMYHbIX, NMOKa3aHHbIX
rpynnoi pOCCMMCKMX KOCMOHABTOB MPW BbIMOSIHEHMM UMK Ha 6opTy MKC K3 «IMUANOT».

ANHAMUKA NMPOAOJDKUTEJIbHOCTU TPAXEAJIbHbIX LULYMOB ®OPCUPOBAHHOIO
BbIAOXA Y 9KUIMNAXA «MAPC-500>
Absverko A.N.?, Kopernbaym B.HN.°, Muxasinosckas A.H.>, Ocunosa A.A.>, Cysopos A.B.>,
LWnH C.B.°
''HU P&-MMBMN PAH
>MockBa, MHCTUTYT o6Lweit dhuanku uM. A.M.Mpoxoposa PAH
3Bna,cwlBocrOK, TUXOOKEAHCKMI1 OKEAHOTOrMYeCcKUin MHCTUTYT UM. B.U.Unbnuesa OBO PAH

B xope onvTenbHbIX KOCMUYECKUX MOMEeTOB HabnoaloTCs AOCTOBEPHLIE U3MEHEHMS MEXAHMKM ObIXaHus,
B TOM 4uC/ie 06bEMHO-CKOPOCTHbIX MOKasaTenen (hopcUpPOBaHHbIX AblXaTesbHbIX MaHEBPOB. AKYCTUYECKMM
MeToA aHanm3a wymoB dopcupoBaHHOro Bbigoxa (PB) 6narogapsi nNpocTtoTe MU HEMHBA3MBHOCTU MOXET C
YCNEXOM MCMO/b30BaTbC ANSt OLEHKU BEHTUASALMOHHOM (PYHKUMKW NErkuUX B KOCMOCE. YCTaHOBNEHO, YTO
yBeNMYeHMEe NPOAOCIIHKUTENBHOCTU TpaxeasbHbIX WyMoB OB CBA3aHO C yBeMYEHNEM BPOHXMANBHOIO COMpPOo-
TUBNEHNS M MEXAHUYECKOW HEOAHOPOAHOCTU Nerkmux. OAHaKo NpPUMEHeHMe aKyCTUYEeCKOro MeToaa Anst Me-
AVNUMHCKOrO KOHTpons TpebyeT pa3paboTkm chneumanbHbiX HOPMAaTMBOB, Y4YMTbIBAOWMX BapvabenbHOCTb
aKYCTUYECKMX NapaMeTpoB. Llenbio AaHHOro aKCrepmMMeHTa bbifo M3yYeHne MHAMBUAYaNnbHON BapuabenbHo-
CTW 1 AMHAMUKKM aKyCTUYeCKuUX napameTpoB OB B yCNOBUSAX ANUTENbHOMO NpebbiBaHns B 3aMKHYTOM 0bbeme
C NOCTOSIHHbIM COCTABOM ra30BOW Cpeapl.

MeToa COCTOUT B PEMMCTPaLIMM aKyCTUYECKUX KonebaHui, co3aaBaeMblX MOTOKOM BO3[yXa Ha MOBEPXHO-
CTV Wemn obcnenyeMoro Bo BpeMsl BbiMOSHEHMS] MaHeBpa ®B. LLyMbl perncTpupoBanu ¢ MOMOLLbIO MUKPOdO-
Ha CO CTETOCKOMWYECKOW Hacaakow U nporpammel «MynbModoHoTecT. [nsi aHanusa AaHHbIX MCMOMb30BaIu
HOBbIM Cnocob 06paboTKM aKyCTUYECKUX curHanoB (nateHTbl PO 2291666, 2304919), obecneunBaiowimii Bbl-
AABMIEHNE MUHUMaNbHBIX MPU3HAKOB YXYALIEHUS MPOXOAMMOCTU AbIXaTeNbHbIX MyTeN.

Bcero B npoekte «Mapc-500» npoBeaeHo 8 cepuil akyCTUYECKUX U3MEPEHUIA, U3 HMX 6 BO BpeMS M30/s-
umun. NpoaHanMsMpoBaHa ANMHAMMKa MPOAOHKUTENBHOCTN TpaxeanbHbIX WyMoB OB y kaxaoro us 6 uneHos
akunaxxa. OTCYyTCTBUE AOCTOBEPHbLIX U3MEHEHMI MPOAOIKUTENBHOCTM LWYMOB Habnoganocb y ABOMX y4yacT-
HWUKOB. Y OCTanbHbIX BbISIBIEHbI TE€ WIN WHbIE AUHAMUYECKME WU3MEHEHMS, KOTOPbIE B ABYX CI/Tydasix MOXHO
OLEHUTb KaK aganTaumOHHbIE. Y OAHOIr0 M3 YIEHOB 3KMMaXa MPOU30LLIO YBENUYEHME NPOAOITHKUTENBHOCTH
LUYMOB MO CpaBHEHWIO € OHOBLIM. ObCyXaaeTcs CBA3b 0OHapPY)XEHHbIX M3MEHEHWI C AaHHLIMWU APYrUX UC-
CnefoBaHuiA PECNMPaTOPHOM YHKLMK, @ TaKXKe C NCUXONOrMYeckMMU hakTopamu.
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MexayHapoaHblii cuMnosnyM «Mapc-500%»

ANCTAHUMOHHASA OLEEHKA NMAPAMETPOB AbIXAHUA U ABVIFATEHI:HOVI AKTUBHOCTMU
IKMIMNAXA «MAPC-500» B TEMEHUE CHA
Absyenxo A.N.2, Aunwerko J1.H.?, Muxasinoscxas A.H.!
'HY, PO-MMBN PAH
2Mocksa, MITY um. H.J.baymaHa
3Mocksa, UHCTUTYT 0bLweit husmku um. A.M.Mpoxoposa PAH

Bo BpeMsl cHa MHOrMe nokasaTesn XU3HeaesTeNIbHOCTU OpraHu3Ma npeTeprneBaloT 3aMeTHble U3MeHe-
HWSI, YTO BECbMa MOKasaTeNbHO BUAHO Ha MpuMepe AblxaHus. Tak, y NpakTUYecku 340poBbiX Ntoaen B ¢asy
MeasIeHHOro 1 BbICTPOro CHa MOryT OTMeYaTbCsl HEOAHOKPaTHbIE 3MN304bl CHYDKEHUS aMNAnTYAbl AblXxaTenb-
HbIX ABWXEHWUIM (TMNOMHO3) M AaXke MOJSIHbIX OCTAHOBOK AbIXaHWs (arMHO3). XPOHMYECKUI CTPECC MOXET 6biTb
MPUYMHON BO3HWKHOBEHMSI MW YYaLUEHUSI 3TUX U NOSIBNEHWUS APYrMX HEraTUBHbIX M3MEHEHWI MapaMeTpoB
AbIXaHMS KOCMOHaBTa BO CHE U XapaKTepa CHa B LiesioM.

[ns Toro utobbl B 6yaylieM obecrneunTb 3dEKTUBHYIO MPOMPUNAKTUKY HapYLIEHWMN CHAa WU AblXaHus Yy
KOCMOHABTOB, HEO6XOAMMO BOBPEMSI 0OHaPYXWTb MPOSIBNIEHVE AaHHbIX HAPYLUEHWUIA U NPeanpUHATL Npodu-
nakTuyeckune mepbl. Mpy noMowm MeToaa GruopaamonokaumMm MOXXHO KOHTPOIMPOBaTh M3MEHEHWUS NMapaMeT-
pOB ABUraTE/IbHON aKTUBHOCTM M [blXaHWsl BO CHE HECKOHTAKTHO MO paavoCUrHasly, OTPaXXeHHOMY OT rpya-
HOWM KNETKWN YenoBeKa, TO eCTb, HE CKOBbIBasi €ro ABWMXXEHMSI. MeToa NO3BONSET PeErncTpupoBaTb AMHAMUKY
YacToTbl AblXaHWUS U MHTEHCUBHOCTb ABWUraTENIbHOM aKTUBHOCTM, @ TakKE OLEHMBaTb AMHAMUKY ApYrux na-
paMeTpoB.

Bcero B TeueHne npoekta «MAPC-500» 6bin0 npoBeaeHo 7 cepuii 61opaanonokalmoHHbIX SKCNepUMeH-
TOB ANS1 KAXXAO0ro M3 YsIeHOB 3KuMaxa. Pe3ynbTatbl 06paboTkm akCnepuMeHTanbHbIX AaHHbLIX MOKa3aau WH-
AvBuAaYyanbHble 0COBEHHOCTU 3acbiNaHns U CHa YIEHOB 3KuMaxka: ANvTenbHoe 3acbinaHne u 6onee 6ecro-
KOMHbIN COH Y OAHMX U BbICTpOe 3acbinaHve u 6osee CMoKOMHOE M POBHOE AblXaHWe — Y Apyrux. Anutenb-
HOCTb CHa KaXXA0ro MCMblTyeMOro B TeUYeHWe NpoeKkTa U3MeHsnacb MHaAMBMAyanbHo, Y 4 13 6 4neHoB aKkuna-
)Ka Ha NPOTSHKEHUM MEPBbIX TPEX CEPUN IKCNEPUMEHTOB 3aMKCUPOBAHO CHWDKEHUE AMUTENBbHOCTM CHa 60-
nee yeM Ha 10 %. B pganbHEWILEM CKONIbKO-HUOYAb 3HAUMMbIX U3MEHEHWUA KOHTPONMPYEMbIX NMapaMeTpoB
(BaprabenbHOCTN YacTOThbl AbIXaHWS U NMPOAO/HKUTENBHOCTU ABUraTeslbHbIX apTedakToB BO CHE) He NMpouc-
XOAWMO, YTO CBUAETENLCTBYET O XOPOLUEN MEPEHOCMMOCTU YCNOBWMIM ANUTENbHON U30MSIUMKM SKMMaXKeM. Y
BCEX YSIEHOB 3KMMaXka HapyLWEeHWUI AbIXxaHWUs BO CHE He 06HapYy>KeHo.

NMPUEMbI NCNXOPU3NONOMMYECKOMN CAMOPEINY/iIALUMN C UCNOJIb3OBAHUEM
CEHCOPHO-NMPOEKTUBHbIX MEXAHU3MOB B HEHHX PErynssmnm nCUXo3MOLMOHAJIbBHOIO
COCTOSAHUA U CTABUTU3ALUMUN OTHOLUEHUN B KOJUJIEKTUBE
Enncees O.11.%, Kosanb H.A.?, Turos K.B.>, Kyvarickas A.B.”, Kpawesckas E.A.°
MY um. NennHa, Mocksa
TaMboBCKMI [0CyAapCTBEHHBIN YHMBEPCUTET
3CaHkT-TMeTep6ypr, 3A0 «BO3MOXHOCTU YenoBeka»
“HOY AIMNO «BbiclLas LWKoa NCUXOCOLMaNbHBIX TEXHOMOMMI ynpasieHns
>3A0 «B0O3MOXHOCTM YenoBeka»

MOHATUE «MCUXUYECKOE UMM MCUXOSIONMYECKOE 3[A0POBbE MHAMBUAA®», O6bEAVHSIET ABMIEHNS GUONOrnye-
CKOro, MCUXOJOrMYeckoro 1 coumanbHOro 340poBbs. ECNM paccMOTPeTb B 3TOW CBSA3W Crieumduyeckme ae-
TEPMUHAHTbI JIMYHOCTHOW WMAWN COLMANbHOM aKTUBHOCTM, OBHAapY>XMBAETCs O6LLMIA MPUHLIUM, MO3BONSIOLLIMIA
OCYLLECTBUTb MHTErpasibHbIii NMOAXOA K PELUeHMO 3a4ad noaaepXKaHus 6anaHca ncuxo3MOLUMOHASbHBIX SB-
NEHWIN BHYTPEHHEW XM3HU Cy6beKTa U NPOSIBNIEHUIA UX BOBHE.

Mcnonb3oBaHWe CEHCOPHO-MPOEKTUBHBLIX MEXaHU3MOB, COCTABMBLUEE OCHOBY KOMMJieKca MeToamk «OnTu-
MU3aums», paspaboTaHHOro K.B.TUTOBbIM M MO3BONSIOWErO YNpaBAsTb NMCUXOIMOLMOHAIbHLIM COCTOSIHUEM
YesioBeKa B LUMPOKMX Mpeaenax, COOTBETCTBYET 3TOMY MpPUHLMMY. MeToaMKM, BOWeAWwMe B KoMMeke «On-
TUMU3aLWS», KOMMOHOBA/INCh C YYETOM MCUMXOMU3NONOTMUYECKUX U COLIMOKYbTYPHBIX OCOBEHHOCTEN HXU3HU
KaK Ka)kAoro usieHa KOJIMIEKTVBA, Tak M 3KuMnaXka B LESIOM B YC/IOBUSIX AJIMTENBHOMO SKCNepUMeHTa «Mapc-
500».

B KoMNnekc BK/IOYEHBI NPUEMBI NCUXO(DU3NONONMUYECKON CaMOPErynsLMKU C UCMONb30BAaHNMEM CEHCOPHO-
MPOEKTUBHbBIX MEXAHM3MOB, @ MMEHHO: CAaMOrapMOHU3aLIMS Ha KaXablii AeHb, CAMOrapMOHU3aLMs NpU BHELL-
HUX M BHYTPEHHMX CTPECCOBbLIX CUTyaLMsIX, MOAroTOBKa K AEMCTBMAM, TPebyloWMM «pblBKa», NMOArOTOBKA K
[ENCTBUAM, TPeBYIOLWMM TOYHOCTU U COCPEIOTOYEHHOCTM, KOMIIEKCHAs rapMoHM3aumns. Mobunusupyolime
TEXHWMKN COYETAIOTCS C PENTAKCALIMOHHBLIMM, @ METOANKM BLICTPOro pearmpoBaHusi — C TEXHUKaMK, UMEIOLLIMU
OTCPOYEHHBIN 3 deKT.
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AHanM3 OTYETOB YYACTHMKOB 3KCMEpPUMEHTa MoKa3as, YTO AaHHble TEXHWKM MPUEMOB CaMoperysnsiumun
BOCTpeb0oBaHbl, TaK Kak y4aCTHWKM 3KCMepyMMeHTa Mo COBCTBEHHOM MHMUMaTMBE npuberany K HeKOTOpbIM
TPEHVMHIOBbLIM MOCNEA0BATENBHOCTAM MO CaMOPErynauMn; HECMOTPS Ha TO, YTO HaBbIK CaMOPErynsumMn Ha
OCHOBE CEHCOPHbIX MPOEKLUNIA OKa3an CBOK 61aronpusiTHy0 posb, ANs MNNaHOMEPHOrO M OCO3HAHHOIO ero
npuMeHeHuns Tpebyetca 6onbluee BpemMs NpeABapuUTENbHbIX TPEHWPOBOK, O6eCcneyMBaloWMUX ero MnosHoe
¢opmMmpoBaHme.

BocTpeboBaHHOCTb ayano3anucy KOMMJIEKCca nokasana, Yto ueneBble TPEHUMHIM camoperynsummn B opme
ayamo3anucy AoMHKHbI BXOAUTb B AOMOSMHUTENbHbIA HAabop CpeacTB MCUXOMOrMYecKor caMoperynsiumm, K Ko-
TOPbLIM 3KMMAXK MOXET npuberate NO COBCTBEHHOMY XKENaHuIO.

B3AMMOCBA3AHHASA ONEPATOPCKASA AEATEJIbHOCTb B SKCNEPUMEHTAX
MPOEKTA «MAPC-500>

EcbroB K.H.
r'HY, PO-MMBIN PAH

OpHa 3 3apay npoekTta «Mapc-500» — onpeaennTb, BO3MOXEH SN MEXIIAHETHbIN MONIET C TOUKK 3pe-
HUs ncuxonornn. Mo nporpamMMme MpoekTa 6blv NPOBEAEHbI: OCHOBHOM 3KCMEPUMEHT (AnMTenbHoCTb 520
CyT) v gBa npeggaputenbHbiX — 105 1 14 cyT usonsumun. B Kaxxgaom skCcnepMMmeHTe B repMeTUYHO 3aMKHYTOM
NPOCTPaHCTBE OrpaHM4eHHOro obbema Haxoannocb 6 A0H6POBOAbLEB-UCMBLITYEMbIX. BbIMOAHEHO NCKMXOMOro-
AnarHoctudeckoe obcnefoBaHne  (Metoamka «OMeoCTaT») YYacTHMKOB 3 3KCMEpPMMEHTOB B npe- M NocT-
N30/ISILLMOHHbBIN NepUO.

OueHrBanoCh BAMSIHUE KaMEPHOWN M30/SILMM PasfiMuyHON NPOAOSIKMUTENBHOCTU Ha POSieBOE NMOBEAEHME U
3(pheKTMBHOCTb B3aMMOCBSI3aHHOW ONEPaTOPCKON AESATENbHOCTH.

B obcnengoBaHuM NPUHANM ydacTue akunaxu 3 akcrneanunin (14 ucnbITyeMbIX, U3 HUX UYETBEPO YNEHBI
ABYX 3KUMaXKe), a Takke 5 kaHAMAaToB, HE MpoLLEALNX OTOOP B OCHOBHOWM 3kuNax 520-cyToYHOro skcre-
puMmeHTa. lNpoBegeH 21 ceaHC roMeoCTaTUYECKOro TeCTUPOBaHWS!, NPeabsBeHO 126 WHCTpYMeHTasbHbIX
roMeocTaTUUYeCcKmNX 3aAay 3a4eTHON CTENEHN CIIOXHOCTMW.

Mo pe3ynbTaTaM BbINOSHEHUS] METOAMKM «['OMEOCTaT» AaHa oueHKa 3P dEKTUBHOCTN NHCTPYMEHTaNbHOIO
B3anMoAeNCTBMS 06CNIeqoBaHHbIX COUYETaHUI UCMbITYEMbIX M ONOCPEAOBAHHO, SKUMAXEN KaXKaon sKcneau-
UMM B nepvoa A0 W MOocCne 3KCrnepUMeHTaNbHON M3onsiumn. MNpoBeaeH CPaBHUTENbHLBIA aHaNU3 AMHAMMKK
pONEBbLIX NPEANOYTEHMI NPU PELIEHUN UHCTPYMEHTaNbHbLIX FOMeoCTaTUYECKMX 3aad. MpoBeAeHO paHXNpo-
BaHWE YSIEHOB 3KMMaXKel Mo CTENeHW BbIPAXXEHHOCTU POEBbIX («MAep—BEAOMbIN») KayecTB B npolecce
B3aMMOCBSA3aHHOMN OMepaTopPCKON AeATENbHOCTY.

3HaunMas AnHaMmka shPEKTUBHOCTM FPyNMNoOBOro B3auMoaencTeuns (A0 Havana 1 Nnocie OKOHYaHUs 3KC-
NMepvMeHTanbHON M30M1sUMK) He Habnopanack. MOXXHO OTMETUTb HE3HAUYUTENbHOE MOoBbilleHWE 3 deKTUB-
HOCTW B3aMMOCBSI3aHHOWN OMEepaTOpPCKON AesTENIbHOCTM Y 3kunaxa 520-CyToYHOM aKCneauuum B NocTusons-
LUMOHHOM 0bcneaoBaHmu.

CTabunbHOCTb POSIEBLIX NMPEAMNOYTEHUI MPOAEMOHCTPMPOBANKN 6 U3 14 ncnbiTyeMbix. CTaTUCTUYECKN AOC-
TOBEPHbIMM 0Ka3anucb TPEHAbl MHAMBUAYaSIbHLIX NMPeAnoYTEHNI y 5 onepaTopoB. Bugeocbemka npoueaypsl
TECTUPOBAHMS HE BbiSIBUA WCMbITYEMbIX, KPUTUYECKM HACTPOEHHbIX K BbIMOSHEHMIO METOAMKMW, Habntoga-
NOCb 3aMHTEPECOBAHHOE OTHOLLIEHME K 06CNe0BaHNIO B LIENIOM, OTMEYEH KOHCTPYKTMBHBIN CTUb MEXIINY-
HOCTHOrO 06LeHnst Npu 06Cy>XAEHUM BO3HMKAOLWMX Npobnem.

AVNHAMMUKA ®YHKLIMOHAJIbBHOIO COCTOSIHUSI CEPAEYHO-COCYANCTOW CUCTEMbI

YYACTHUKOB MEANKO-2KOJIOFMYECKMUX UCCIIEQOBAHUIA «MAPC-500» B KA3AXCTAHE
EwmarnoBa A.K., Akarnos A.A., Kusbaes A.M.

AnmaTbl, Kaszaxckuii HaumoHanbHbIi MeaMLMHCKMI yHUBepeuTeT UM. C.AccheHanspoBa

MccnepoBaHWe HampaBfeHO Ha OLEHKY AMHAMWKU MOKasaTenield BapuabesibHOCTM CepaeyYHoro putMa
(BCP) n aucnepcunonHoro kaptuposanus IKI (K 3KIN) B nokoe u npu BbINOAHEHUN (DYHKLMOHA/bHBIX Tec-
TOB Yy MPaKTU4YeCKN 340POBbIX MY>XUMH B Bo3pacte 37 * 4,7 net (17 coTpyaHvkoB [lenapTaMeHTa 4pes3Bbl-
YaliHbIX cUTyaumm r. AfiMaTbl) B YCIIOBUSIX NPOdeccMoHanbHOW AeSTENIbHOCTU.

Pe3ynbTaThl eXeMeCsYHbIX KOMMIEKCHbIX UCCneaoBaHWn (N0 eAMHON METOAMKE FOMOBHOWM OpraHv3auum
npoekta «Mapc-500») nokazanu nHavBuayanbHble KonebaHus yHKUMOHANBHOrO COCTOSIHUS U Pasnnynsg B
nokasatensx kak BCP, Tak n K 3KI, koTopble npu ycpeaHEeHUU No rpynne ocTaBasMCb OTHOCUTENbHO CTa-
6UnbHBIMK UK Konebanuck B npeaenax 1-3 % B rogosoi AnHaMuke. O6pallaloT Ha cebsi BHUMaHue cpef-
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HMe 3HayeHust cTpecc-uHaekca (SI) B obcneanyeMoit rpynne, KOTopble OKas3anuch Bbicokumu (204 + 5,3) B
OCEHHe-3UMHWI nepuoa. MNpuyeM, YeM Boblle UHAMBUAYasSbHblE 3HayYeHust SI, TeM 6osblue OTMEYEHbl AMC-
MEPCUOHHBbIE OTK/IOHEHWS OT HOPMbl MHTErpasibHOrO MOKasaTessl «MWOKap4», KOTOPbIM B CBOK o4yepedb
MMEN MOMIOXMTENbHYIO KOPPENSILMOHHYIO CBS3b C MokasaTtenieM G9.

[aHHble U3MEHEHUSI MOTYT YKa3blBaTb Ha HEOBXOAUMOCTb aKTUBHON MOBUNM3aALMM PErYNISITOPHBIX CUCTEM
Ans obecneyeHns aganTauMn OpraHM3Ma K «HanpshkeHHbIM» chakTopaM cpefbl B 3TU nepuodbl. BeinonHeHne
(yHKUMOHaNbHbIX TECTOB MOKA3a/i0 MHAMBMAYASIbHBIE M CE30HHBIE OT/IMYMS OTAENbHBIX NOKasaTenel BCP.

TakuM 06pa3oM, pesyfbTaTbl UCCIIEA0BaHUIA B TEUEHME FoAa NoKasanu, YTo U3MeHeHUs pyHKUMOHANbHO-
r0 COCTOSIHWUSI OBYC/IOBMIEHbI  Pa3/IMYHLIMKM TUMaMK PErynsTOpHbIX CUCTEM YYaCTHMKOB, WMHAMBUAYANbHOW
YYBCTBUTESIbHOCTbIO K M3MEHEHUSIM 3KOMOMMYECKMX YC/TIOBUM, @ TAKXKE BO3MOXHO, <HAMPSHXKEHHOCTbIO TPY-
La».

CE3OH!:|A5| ANHAMUKA ®YHKLUNOHAJIBHOIO COCTOSAHNA NPAKTUYECKU 340POBbIX
JNIOOEN NP ANUTENbHOM HABJIOAEHVUU B TEPMAHNA
3enxe 1., Pycaros B.b.>, YepHukosa A.l>

'dupma Strategieteam, Heiictpuu, Fepmanus
’IHL PO-MMBIM PAH

BBepeHue. MeanKo-3KONOrMyeckne UCCneaoBaHms B FepMaHuy nposoamnuce dvpMon Strategieteam B
COOTBETCTBMW C COMacoBaHHOW MPOrpaMMor U MeToavKon. [poBOAMIINCE EXEMECSYHBIE OnepaTUBHbLIE UC-
CrefioBaHUs 1 eXeKBapTallbHble TECTbI C YMCTBEHHOMN, (PU3MYECKON M OPTOCTAaTUYECKONM Harpy3kamu. B aaH-
HOW Ny6nivKaumu NpeacTaBneHbl MaTepuansl, NofyYeHHble Npu pernctpauun KM B ycnoBusx nokost nepeg
HayasioM TECTOBbIX UCMbITAHWUMA.

MaTepuanbl u MeToAbl. [1ns y4acTns B MeAMKO-3KOMOrMYeckux nccneaoBaHmsx 6bino otobpaHo 9 ve-
nosek (My>xumHbl B Bo3pacTe 35-50 neT), He npeabsiBnsBLINX Xanob Ha 340pPOBbE U HE MMEIOLUME XPOHNYE-
ckux 3aboneBaHui. Bce 3TM nuua BbIMOMHANM PaboTy, CBA3AHHYIO C YMEPEHHOW (PU3MYECKOW HarpysKow.
WccnepoBaHus NpoBoAMAMCL C MCMOSIb30BAHMEM KOMMJieKkca «IDkocaH-2007». MHamMBuAayanbHas v rpynnosas
[MHaMKKa YHKLMOHANbHOrO COCTOSIHUS OLiEHMBaNacb METOAOM ha30BOM MMOCKOCTM. Ha ocHoBe BepOsiTHO-
CTHOrO NoAxoAa onpeaensscs puck passutus natonormum [HYepHukosa, 2010].

Pe3ynbtatbl MccnegoBaHUid. HaMBUAYanbHblE Ce30HHbIE KonebaHust Bbinn BecbMa pa3HOHaMpaBieH-
HbIMK, 4YTO 0OYCNOBNAEHO KakK MHAMBUAYASIbHbIMW TUMAMKU PErynsauum, Tak U pasnyHbiM QYHKUMOHAbHBIM
COCTOSIHUEM YYACTHWUKOB M PasfMYHONM YyBCTBUTENBHOCTBIO K M3MEHEHMSIM 3KONOrMYeCKol 06CTaHOBKM. Mpu
aHanu3e CpeaHEerpynmnoBbiX 3HAYEHWI yAAETCS BbiSIBUTb OMpeAesieHHble 3aKOHOMEPHOCTWM AMHAMMKW, Mo-
BMAMMOMY, CBSI3aHHblE C CE30HHbLIM BSIUSIHUEM 3KOSIOMMYECKUX YCIOBUIA. MIHAEKC HamnpsiXKeHUsl PerynsaTOpPHbIX
CUCTEM K CeHTS6p0 Bo3pacTaeT B NONTOPA pasa W 3aTeM MOCTENEHHO HEMHOro CHWKaeTcs K MapTy. Cym-
MapHasi MOWHOCTb cnekTpa BCP (TP) pe3ko CHMXXaeTcs K CEHTA6PI0 M 3aTEM BO3paCTaeT MOYTU A0 UCXOAHbIX
3HAYeHU K MapTy.

MMenncb NofobHble e CeHTABPbCKUE CABUIMM CPeAHUX 3HAYeHUI BblicoKo (HF) M 0YeHb HM3KOYACTOTHbIX
(VLF) mowHocTein cnektpa BCP. B ceHTsbpe HabnoaaeTcst CHWMKEHUE aKTMBHOCTM MapacMMMaTU4Yeckoro
3BeHa perynsumn (HF) n pocT aKTMBHOCTM LIEHTPOB, PErynvpyrowwmux 3HeproMeTabonnueckme npouecchbl
(VLF). K aHBapto CHWXaeTcs MHAEKC HaMpshKeHUs U pacTeT aKTMBHOCTb NMapacMMnaTU4ecKkoro 3BeHa pery-
NAUMM OAHOBPEMEHHO CO CHWKeHneM VLF,

Takas AvHaMMKa B LEIOM yKasblBaeT Ha CTabunmsaumio M onTUMM3aumio aganTauMOHHbIX MPOLECCOB.
PacueT anocTepropHbIX BEPOSATHOCTEN NPOM3BOAMSICS MO CreLManbHOMyY anropuTMy Mno pesysbTaTaM aHanu-
3a BCP c yuetoMm CH 1 ®P, a Takxe UHANBMAYANbHOMO TUMA BEreTaTUBHOW perynaumun. MpuHaaneXxXHoCcTb K
KOHKPETHOMY K/acCy COCTOSIHUIA W KaTeropuu pucka onpeaensitoTcs no Hanbosnbliel BEPOSTHOCTU. B uioHe
Habnoganacb caMasi HU3Kas KaTeropus pucka, B CeHTsbpe caMas BbiCOKas. JTO BMOSIHE COOTBETCTBYET
NpeacCTaB/EHHbIM Bbille AaHHbIM O HabNoAaBLUMXCA B CEHTAOpEe M3MEHEHMSIX MHAEKCA HamnpsKeHusl, CyM-
MapHOI MOLLIHOCTW CMEKTPa U CneKkTpasbHbIX XapakTepuctuk BCP.

3akntoueHue. AHanu3 BPC, npoBefeHHbI B paMKax A0NITOBPEMEHHbIX MEANKO-3KONOrMUYECKUX Uccne-
[0BaHWi B [epMaHMM NOKasan Halnume YETKUX CE30HHBIX M3MEHEHWUIM OTAENbHbIX NokasaTenen u pesynbTa-
TOB KOMMMJIEKCHON OLEHKWN (hYHKLIMOHANIbHOrO COCTOSIHWUS UCMbiTaTenei. Hanbonee BbICOKMA PUCK pa3BUTUSI
naTonornv HabntogaeTca B ceHTAbpe, Koraa pacTeT CTeneHb HaMpshKeHUs perynsiTopHbIX CUCTEM M CHUKa-
I0TCS UX (DYHKLMOHAsbHbIE pe3epBbl. B BeceHHMI nepuoa (MapT) ¢dhyHKUMOHANbHOE COCTOSIHME OpraHusMa
HaxoaWUTCst B 30HE (PU3MONOrMUYECKON HOPMBI.
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MOJIEKYISAPHBIE MEXAHU3MbI AOANTALIMN K TMIMOKCUN KPOBU YEJTOBEKA
B YCNOBUAX SKCNEPUMEHTA «MAPC-520»
HBaHnoBa C.M. 1, PognoroBa H.H.2, basixymaros A.A.2, Mapwmna E.F0.2, FOcunosny A.N.2,
Makcumos I'.B.2
1MHL, PO-/MBIN PAH
2 MockBa, ®enepanbHoe rocyfapcrBeHHoe 6roakeTHoe 0bpasoBaTenibHOe yupeXxaeHue BbICLIEro npodeccnoHanbHoro
06pa3oBaHNs «MOCKOBCKMIM FOCYAapCTBEHHBIV YHUBEPCUTET UMeHM M.B. JToMoHoCOBa»

NccnepoBaHue nposoavnun no nporpamMme «Mapc-500» B pamkax akcnepumeHTa «MccnegosaHme mopdo-
(bYHKUMOHAsbHBIX CBOWCTB K/IETOK KPACHOM KPOBW M MHTEHCMBHOCTM 3pMTPONO033a Y YesnoBeka». C MoMoLLbo
METOAOB perucrpaumm KOMOBMHALMOHHOMO paccesHUs, aKTUBHOCTM (epMEHTOB CynepoKCUAANCMYTas3bl
(COA), katanasbl U Hebenkosbix THonos (HT), a Tawke cogepxxkaHus uepynonnasmuHa (LM) u konnyectsa
TBK akTuBHbIX npoaykToB (TBK-AM) 1 nasepHoi MHTEpdEPEHLMOHHOW MUKPOCKONUKU MUccneaoBann ¢hopMu-
pOBaHWE MMMNOKCUMKN, U3MEHEHNS aHTMOKCMAAHTHOrO cTatyca U Mopdonornv 3pMTpoLIMTOB YeNoBeka B ANHA-
Muke 520-CyTOYHOro aKCnepyMMeHTa, Moaenupytolero nonet K Mapcy. B3sTue KpoBu OCyLLECTBNS/IN 3@ He-
Jento Ao Havasna akcnepuMeHTa, Ha 60-, 120-, 170-, 240-, 300-, 360-, 415-, 510-e cyTkM, a Takxke Ha 7-8-e
CyTKM MOC/e ero 3aBepLueHus.

O6Hapy»eHO, UYTO CoAepXKaHWe KOMMIEKCOB OKcuremornobuHa B apuTpoumTax yBenuumsanocb (B 1,2
pas3a), a koMnnekcoB remornobuHa ¢ NO — ymeHbLanocb 1 yepes 4 mMec coctaBnsino 20-25 % , a nocne 3a-
BepLueHunst akcnepumeHTa — 40 %. YCTaHOBMEHO, YTO CNOCOBHOCTb CBA3bIBATL KMCNOpPOA reMoriobMHoM He
MeHsieTcs, HO Ha 80 % Bo3pacTtaeT cnocobHOCTb remornobuHa cbpackiBaTh Kncnopoa, ocraBasicb Ha 40 %
BbILLEe HOPMbI Nocse 3kcnepumeHTa. Cpean pepMeHTOB aHTUMOKCMAAHTHOrO CTaTyca He BbiSIBNEHO U3MEHEHUI
ypoBHs LM n COA, Ha 15-30 % yBennumnacb akTMBHOCTb KaTanasbl, Ha 10 % HT u ¢ 120-x cyToK CHuxa-
nocb Ha 5-40 % TBK-Arl. Mo-BnanMoMy, BO BpeMsl aKcnepuMeHTa «Mapc-520» B opraHu3Me yenoBeka Ha-
6ntofaeTca CTpecc M B KPOBEHOCHOW CUCTEME Ha MOJIEKYNIIPHOM M KITETOYHOM YPOBHSIX chopMupyeTcs aaan-
Taums K runokcuu.

MCCNEAOBAHUE MOP®O®YHKLMOHAJIbHBIX CBOMCTB KJIETOK KPACHO KPOBM
N NHTEHCBHOCTU 3PUTPOMNO33A Y HYEJIOBEKA

HBanosa C.M., Mopykos b.B., ipsbikoBa FO.B., /labeykas O./.
rHL, PO-UMBIN PAH

B noknaae npeacTaBnieHbl AaHHbIE UCCNEAOBaHUS KOMIIEKCA MOKa3aTenel, XapakTepusyowWwmnx 3MeHe-
HUS CTPYKTYPHO-METabOMYECKOr0 COCTOSIHUS SPUTPOLIMTOB Y MHTEHCMBHOCTM 3PUTPOMNO3TUYECKOM aKTUBHO-
CTW Y YenoBeKa, AINTENbHO HAXOASsLWErocs B YCNOBUAX U30MSUMUA B FrEPMETUYHO 3aMKHYTOM MPOCTPaHCTBE
OrpaHunyeHHoro obbemMa Mpyv MOAENMPOBAHUM HEKOTOPbLIX 0COBEHHOCTEN MapCMaHCKOro noneta (CBepxau-
TENbHOCTb, aBTOHOMHOCTb, 3aAepXKKa CBA3M C 3eM/eM, BHELWTATHbIE CUTyauun, IMMUTUPOBAHHOCTb Pacxo-
LYEMbIX pECYPCOB).

B akcnepumeHTe ¢ 520-cyTo4HbIM NpebbiBaHneM B repMoobbeme y4acTBoBain 6 My>4nH-406pOBONbLEB
B Bo3pacTe oT 25 a0 37 net. WccnenoBaHns M3ydyaeMblx rnokasaTesnei npoBOAUIM B BEHO3HOM KPOBU U B
BblAENEHHbIX U3 Hee 3puUTpouMTax B (poHOBbIM Nepuos (3a ABe HeAenu A0 Hayana sKCrnepuMeHTa), Ha 60-,
120-, 170-, 240-, 300-, 360-, 417-e n 510-e CyTKM B YCNOBMSX 3KCNEpPUMEHTa U Ha 7—8-e CyTKku nocne ero
3aBepLieHus. M3yyanu Mopdonornyeckyio KapTHy KpacHOM KpoBW, B 3pUTPOMacce MUCC/edoBann nokasare-
M MeTabonMaMa M COCTOSIHME Mia3MaTMYecKo MeMb6paHbl KAETOK MO MnMaHOMY W docdhonunuaHomy
CMeKTpy. B cbIBOpOTKE KpOBW MPOBOAWAM ONpeaeneHne nokasaTenein obMeHa Xenesa v MHTEHCUBHOCTb 3pu-
TpOrno3a3a no CoAepXXaHuo 3pUTPoNo3THHa.

AHanu3 nosnyYeHHbIX pe3ynbTaToB CBUAETENbCTBYET O Hanunumm dasHbIX CABUIOB B M3y4daeMblX MoKasa-
TeNnsx Ha MpoTSHKEHUW BCero akcnepumeHTa. Hambonee BblpaxkeHHble u3MeHeHus Habnioganu Ha 60-e u
120-e cyTKM 3KcnepuMeHTa. Bblio BbISIBNEHO CHWXKEHWE 3Heproobpasylollero npouecca B 3puTpoumTax u
yCuneHne BOCCTaHOBUTENbHbIX MPOLECCOB B KeTke. AKTMBaUMIO BOCCTAHOBUTESIbHbIX MPOLECCOB MOXHO
paccMaTpuBaTb KaK pasBMTME KOMMEHCATOPHbIX PeaKLUMM, HanpaB/ieHHbIX Ha CHUXXEHWE MPOLECCOB OKUC/E-
HUS, N YBENNYEHUSI aHTMOKCMAAHTHOMO CTaTyca B KneTke. HaunHas co 170-x cyToK 1M B nepuoj BOCCTaHOB-
NEeHns1 NpakTUYeCcKn BCe Mokasatenu metabonusama HOpManuM3oBanncb, MpU 3TOM MCKIKOYEHneM 6bino co-
[AepXXaHue nakTaTa, ypoBeHb KOTOPOro BrOTb 40 OKOHYaHWMS 3KCnepuMeHTa 6bli NOBbIWEH, YTO YKa3biBaeT
Ha NpeBanMpoBaHME aHaspobHbIX npoueccoB B opraHuame. Ha 60-e n 120-e cyTku 66110 06HapY>KEHO CHU-
XXeHWe OTHOCUTENbHOro coaepxkanus dochonunuaos-®J1 B MemMbpaHe 3pUTPOLIMTOB U MOBbILEHNE YPOBHS
xonectepunHa-XC (goctoBepHoe Ha 120-e CyTKM), 4TO MpPMBENO K CTAaTUCTMUYECKM 3HAYMMOMY YBEINYEHUIO
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ko3 duumerHta XC/®J1, ceBMaeTensCcTByoWwEeMy O MOBbILEHUM MUKPOBA3KOCTM MeMbpaHHoro bucnos. Cnepy-
€T OTMEeTUTb, YTO Ha 240-e CyTkM 6bI10 BLISIBIEHO CyLLECTBEHHOE MOBbIWEHME cogepxaHus ®J1 n cHxeHne
XC, npvBOASLIME K CHUXKEHWUIO MMKPOBSISKOCTU M MOBBILIEHWNIO TEKYYECTM MeMbpaHbl. B ganbHeliem ypo-
BeHb ®JT ymeHbluancs, a XC — yBenmMumBasncs, HopManusauum He Habnoganu n B nepuos BOCCTaHOBMEHWMS
(7-8-e cyTkn). Ha 60-e CyTKM BbISIBNIEHO CHUXKEHME COAepXXaHUsi reMorniobrnHa B KPOBM U B 3pUTpoLMTaX,
npy 3TOM OTMeYeHa TeHAEHUMS K YMEHbLUEHWIO KOMM4ecTBa 3pUTPOLMTOB M BENWYMHBI reMaTokpuTa. Ha
NPOTSHKEHUM NOCeayoWmX cyTok obcneaoBaHns Ao 510-x nokasaTenm KpacHOW KpoBWM HOpMasiM30BasinCh, a
Ha 510-e cyTkn 1 B nepvoa BOCCTAHOBEHNS Habnoaanu AOCTOBEPHOE MOBbLILWEHME YPOBHS reMornobvHa B
KpOBW 1 B apuTpoumnTax. Mpu n3ydeHUn nokasaTeneli obMeHa xenesa 1 ypoBHS 3pUTPONO3TUHA Bbin OTMe-
YeHbl U3MEHEHWs, CBMAETENbCTBYIOWMNE 06 aAeKBAaTHOM OTBETE KOCTHOMO MO3ra Ha CABMIM MpoLEeccoB remMo-
rnobrnHoobpa3oBaHus.

TaknuM 06pasoM, AmTenbHoe npebbiBaHWe YesioBeka B YC/IOBUSIX CTPOron M30Msumm NpMBOAUT K Mopco-
NOTMYECKUM, METABONIMYECKMM U CTPYKTYPHbIM U3MEHEHMSIM KIIETOK KPACHOM KPOBW, OTPa)atoLmM KOMIEH-
CaTOpHbIE U afanTUBHbIE MPOLIECCHI B KIIETKE Ha (DOHE AENCTBUS YC/IOBUIA SKCMEPUMEHTA.

AYTOMNMPOBUOTUKU B NPOPUJIAKTUKE ANCBAKTEPNO30B KULLEYHUKA

Y OMNEPATOPOB B SKCNEPUMEHTE «MAPC-520»
Hnbun B.K.*, Cysopos A.H.?, Ycarosa H.A.’, Crapkosa /1.B.”, baros A.B.", Mopososa F0.A.” ,
Tuxonosa A."*

''HU PO-MBIN PAH

Hay4HO-McCneaoBaTeNbCKU MHCTUTYT 3KCNEpUMEHTaNbHOI MeanumHbl PAMH, CaHkT-MeTep6ypr

MpoBeAeHbl UCCNEAOBaHMUS B FEpMETUYHO 3aMKHYTOM nomelleHnn (F3M) ¢ yyactveM 6 wcnbiTatenem-
[06poBosbLEB. Llenbio AaHHOM paboThl ABAsSeTcs ouleHka 3(pheKTMBHOCTM NpenapaToB — ayTonpobuoTMKOB
Ha ocHoBe WTamMMoB Enterococcus feacium, BblA€NEHHbIX OT UCTIbITaTENEN.

LLItamMMmbl Enterococcus feacium v3onupoBanucb OoT 6 UCMbITATENEN, UCCNEA0BANIMCb Ha HaNM4YME FeHOB
NaToOreHHOCTW. Te U3 HUX, Y KOTOPbIX OHWM OTCYTCTBOBa/M, OTOMpanu ans cosaaHus Npobrmotmyeckmnx npena-
paToB. NpenapaTbl NPUroTaBAMBaNMCh cieayowmm obpasomM. CyTouHas arapnsoBaHHas KynbTypa acenTuye-
CKM CMblBafiacb C MOBEPXHOCTU arapa MMHUMAJIbHbLIM KOMMYECTBOM (DU3MONOMMUYECcKoro pacTeopa, a 3aTeM
HaHOCUNacb Ha YrosibHble TabneTkn A0 MOMHOro HachlWeHUs nocnegHux. TabneTkn BbICYLUMBANIUCL U UC-
Nnonb30BaMCb onepaTtopaMn 3 pasa B AeHb, NPUYEM KaXXAoMy ornepaTopy AocTaBanvcb Tabnetku, copep-
Xalume ero cobcTBeHHbIM WwWtaMm Enterococcus feacium.

Pe3synbTaTbl UCCNEAOBaHMI CBUAETENLCTBYIOT O BECbMa BbICOKOW aKTMBHOCTU ayToOnpobroTUKOB. M3BecT-
Ho [MnbuH, BonoxwuH, Buxa, 2005], 4To npebbiBaHWe Ntofed B repMoobbEKTE COMPSXKEHO C HapacTaHUeM
NnoTeHUMana NnaToreHHoCT! B COCTaBe U CTPYKTYype ero MMKPOMIIopkl, YTO YpeBaTo pa3BUTUEM ayTo- U nepe-
KPECTHbIX MHdeKUMn. OCOBEHHO 3TO BbIPAXXEHO B MEPUOA «OCTPOM aganTaumu», ANSWeEMCS B TEYEHWUE nep-
BbiX 20 AHeN usonsumn. B cnyyae npuema npenapaToB-NpobMOTMKOB, OCHOBAHHLIX Ha ayTowTaMMax Entero-
coccus feacium, HaobopoT, obHapyxuBanock NnocnegoBaTeNlbHOE KOIMYECTBEHHOE YMEHbLUEHWE MOTEHLMU-
anbHO-NaToOreHHoM MUMKPOQIopLI.

Kypc npodunaktuyeckoro npuema npenaparta coctaBun 60 aHel. Mo OKOHYaHWM Kypca UCTbITAaTeNn UC-
Nnonb30Ban MHble NPO- U NpebuoTuyeckme NekapcTBeHHbIe npenapaTbl, He OCHOBaHHbIE Ha ayTOLUTaMMax.
Mpu 3TOM Y HUX 0BHapY>XMBaNUCb ANCOAKTEPMO3bI Pa3/IMYHON CTEMEHN BbIPaXXEHHOCTY.

Taknm 06pa3oM, Ha OCHOBaHMM AAHHbIX 3KCMEPMMEHTA MOXHO caenaTb BbiBod 06 3d@EeKTMBHOCTM ayTo-
NpoBbUOTUKOB M NEPCNEKTUBHOCTU UX AaNbHEWLLErO UCMONb30BaHUE AN NPodUNaKkTUKM ANCOAKTEPMO30B Y
yenioBeKa B UCKYCCTBEHHON cpefie 0buUTaHus.

M3YYEHUE XAPAKTEPA UBMEHEHUSI MUKPO®JIOPbI YEJIOBEKA B YCJ/IOBUSIX 520-CYTOUYHOM
n3onauumn

HibuH B.K., Myxamegnesa J1.H., CosioBbeBa 3.0., CkegnHa M.A., MapgaHos P.T.,

lerenasa A.B., lNann JI.T.
r'HU PO-MMBIT PAH

Ans viccnenoBaHust MUKPOIOpbl MOKPOBHbBIX TKaHEW Yi1eHOB 3kunaxa (6 YenoBek) B YC/IOBUSIX MOAESb-
HOro aKcnepuMeHTa ¢ 520-cyTouHOW M3onauMen B pamkax npoekta «Mapc-500» npumeHsincsa 6akTepuono-
MMYeCcKMn METOA MUKPOBHOIO KOHTPOSS, @ TakxKe [ABa HEKYNbTypasibHbIX METOAA — aBTOMATUYECKMIA aHanu3
MUKPOBHbBIX O6BLEKTOB M ra30BbI XpoMaToMacc-cnekTpoMeTpudeckmin (TX—MC) aHanm3 KoXXHbIX CMbIBOB.
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Llenbto aaHHoM paboTbl IBUIOCH NpOBeAEHME UCCNEA0BAHMIM KONMYECTBEHHBIX MOKA3aTeNeN YPOBHS MUK-
po6HOI 06CEMEHEHHOCTU Pa3fnyHbIX 61MOTOMNOB A06POBOSILLEB, YYACTBYIOWMX B SKCMEPUMEHTE U CPaBHEHMS
pe3ynbTaToB 6aKTEPMOIOrMYECKOro aHanunsa ¢ pesyfnbTatamm, NoslyYeHHbIMU HEeKYIbTypanbHbIMU MeTOAaMM.

NccnepoBanms 6akTepuanbHOM MUKPOdIIopbl MOKPOBHBIX TKAHEN NPOBOAWM B (DOHOBLIN Nepuoa, Ha 7-€,
14-e, 21-e, 75-e, 90-e, 120-e, 150-¢, 180-¢, 210-e, 240-¢, 300-¢, 330-e, 360-e, 390-¢, 420-¢, 450-e, 480-¢,
510-e cyTkM 3KcnepuMeHTa, Ha 7-e 1 14-e CYyTKM MO OKOHYaHWWM 3KCNepuMeHTa C NPUMEHEHUEM METOAMK
CTaHAapTHOro H6akTepnonorMyeckoro aHannsa, aBToMaTMYECKOro aHanm3a MMKpobHbIX 06bEKTOB M ra3oBoro
XpOMaTOMacC-CNEeKTPOMETPUYECKOrO aHanm3a KOXHbIX CMbIBOB.

[VHaMMKa KONMMYECTBEHHBIX XapaKTepuCTUK MUKPOMIOPbl OTKPbITbIX 6MOTOMOB CBUAETENLCTBYET O ne-
proAMYECKOM XapaKTepe HaKoMmjeHUs NoTeHumMana NatoreHHOCTU B CMCTEME YesloBEK—MUKPOD, YTO oTpaxa-
€T 0bLy0 TeHAEHUMIO N3MEHeHUss MUKPOdNOopbl YenoBeKa B repMo3aMKHYTOM nomMelleHnn (IF3M). B uenom,
NCCNeaoBaHNs nokasann COOTBETCTBME B paMKax OAHOrO NOpsiaka pe3ynbTaToB aBTOMAaTU4YeCcKoro aHanusa
pesynbTaTaM KyJibTypasbHbIX UCCNeA0BaHNIN U COOTBETCTBME MO TUMAM MUKPOBHbLIX OGEKTOB.

CpaBHWTENbHBIM aHann30M MMKPOMNIOPbI KOXHBIX MOKPOBOB Y€/I0BEKA C MCMOIb30BAaHMEM KTaCCUYECKOro
6akTepuonornyeckoro Mmetogaa n MNX-MC geTekTMpoBaHMS YCTaHOBMEHbI AMArHOCTUYECKM 3HAuMMble MUKPO-
opraHu3mbl (MapKepbl), NO3BOMSAIOME XapaKTEPU30BaTb MMUKPOOHbIN CTaTyC YesioBeKka B YCNOBUSIX W30S
unn B 3M: Propionibacterium acnes, Streptococcus sp. v Actinomycetes.

AHanmM3oM MUKpoIopbl KOXHbIX MOKPOBOB YenoBeka MNX—MC MeToA0M NnokasaHa BO3MOXHOCTb pernepHo-
ro noaxofa Ansi OLeHKM MUKPOBMONOrMYecKkoro cTaTyca YesioBeka Mo MMKPODOHON 06CceMeHEHHOCTM MOAMbI-
LUEYHOWN BMaaMHbl M NMaxoBoW 06/1aCTh, YTO MO3BOSIUT OMEPATMBHO AMArHOCLMPOBaTb MUKPOBMONOrMYECKUiA
CTaTyC KOCMOHABTOB.

UCCNEAQOBAHUE DODEKTOB YINOTPEBJIEHUA KBACA B KAYECTBE

NMPOBNOTUYECKOIO CPEACTBA B YC/TOBUAX DKCNEPUMEHTA «MAPC-500»
Mnbun B.K.>, Kacnparcknii P.P.?, leprer M.B.?, Ycanosa H.A.’, CrapxoBa /1.B.",
Kacnparckwii P.P.°

'HY, PO-MMBMN PAH

2MOCKOBCKMI roCyapCTBEHHbI YHUBEPCUTET MULLEBbLIX NPON3BOACTB

3Hay‘-lHO'l’ICCﬂE;El,OBaTenbCKl"Il\;I UCMbITaTeNbHbIN LEHTPp NoAroToBKM KOCMOHaBTOB MMEHU }O.A.FarapMHa

MpOBUOTUKM LIMPOKO MPUMEHSIIOTCA A/ KOPPEKLMW HapYLUEHWI KOMOHW3ALUMOHHOW PE3UCTEHTHOCTU. B
KayecTBe NpobuoTUKOB Hambonee 4acTo UCMOMb3YIOT MOIOYHO-KMCbIE NMPOAYKTbI, coAep)Kalime naktoba-
unnnbl 1 udunaobakTepun. B HacTosllee BpeMsi B KaYecTBe MULLIEBOrO NpoaykTa 6poxxeHns npobuotude-
CKOM HanpaB/IEHHOCTM AN YC/OBUIM KOCMMYECKOro MoJieTa paccMaTpuBaeTcs kBac [KacnpaHckuid, 2009].
OCHOBHbIM MWKPOOPraHW3MoM, C MOMOLLUbIO KOTOPOro MOJSIy4aeTCs KBac, SIBASIOTCA MULLEBLIE APOXOKM S.
cerevisiae.

Lenblo nccnegosaHmsa siBnsnack oueHka addekToB ynotpebneHns kBaca Ha MUKpodiopy KMLLIEYHMKA,
KOXMW U CIIU3NUCTBIX BO BPeMS ASINTENTbHON U30MSLMN.

KBac, NpUroToBAEHHbIN YY4aCTHUKAMK 3KCNEPUMEHTa, ynoTpebnsinca B konndectse 200 Ma 1 pas B CyTku
(B 0bepeHHoe BpeMs) B nepuog € 256-x no 270-e CyTKM 3KCNepUMEHTa.

MonoxuTenbHblM 3hekToM ynoTpebneHns KBaca SIBUIOCH YBEMUEHME M HOPMANM3aumsl CoaepXXaHus
6udnaobaktepuii B KuleYyHMke (3 UCNbITaTenNsl), KOTOpbIE BbINN CHWXKEHbI A0 YnoTpebrieHust KBaca y BCex
UCnbITaTeNEeN, U CHMKEHNE COAEpP)KaHNUS 30/10TUCTOro CTapUIOKOKKa Yy 4 UCMbITaTeNel, BNIOTb A0 MOSIHOro
NCYE3HOBEHUS Y 3 UCMbITaTenen.

SddekTbl YynoTpebneHns KBaca Ha MUKPOMIOpY CAM3UCTBIX U KOXW BblpaXkanucb, HA0bopoT, B yBennye-
HUKM copepxaHusl S.aureus, 0COBeHHO B MaxoBbIX CKIaakax (Bce uUcnbiTaTenu), a Takxke Staphylococcus sp.
Ha cnusuctor Hoca (5 ucnbiTatenen). AHanornyHblii 3dekT 6bin BbISIBEH NMPU MNPUMEHEHWMM MpenapaTa
«J1aKTOBAKTEPUH CyXOi» A MEPOPAsIbHOMO MPUMEHEHMSI B YCIIOBUSIX 7-CyTOYHOW Cyxoi ummepcum [Kpto-
koB, nbuH, BonoxwuH, 2007].

JaHHbln beHoMeH TpebyeT AanbHeWlero usydveHus. Mo Bce BUMAMMOCTM, WCCNEAOBAHUS Pa3fnUyHbIX
6uoTonos Heo6Xo0AMMO NPOBOAMTbL MPU UCMbITaHUKU MO6bIX NPOBUMOTMKOB, @ TakXke aHTMOMOTMKOB. B 3TOM
nnaHe NpeacTaBfseT MHTEPEC U3YYEHWE BO3MOXKHOIO BJIMSIHUSI HA COCTOSIHME KMLUEYHON MUKpOIopbl UC-
Nosib30BaHNSA CPEACTB, AE3MHMUUMPYIOWMX NOSIOCTb pTa, HanpuMep, 3y6HbIX NacT C 6aKkTepuUMAHbIM AENCT-
BMEM. DTOT MOMEHT MOXET ObITb BaXKHbIM MPU BbIGOPE CaHUTAPHO-TUIMEHNYECKUX CPEACTB AN A/IMTENbHbIX
KOCMWUYECKMX MOJIETOB.
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OCOBEHHOCTU ®APMAKOJIOMMYECKOIO OGECMEYEHUS SKCMNEPUMEHTA

C 520-CYTOYHOI U3ONSALMENA, MOAE/TUPYIOLLIMIA NMONET K MAPCY
Kabynosa A.3., Kosayesny /.B.

r'HU, PO-MMBIN PAH

SKkcnepuMeHT ¢ 520-CyToYHON 13onsumMei, Mogenvpyrowmin noneT Kk Mapcy, ¢ ero pusn4eckuMmn 1 Ncmuxo-
3MOLIMOHA/IbHBIMK Harpyskamu, 6e3yc/ioBHO, MOr COMpPOBOXAATbCs (hOPMUMPOBAHMEM HOBbIX MPUCNOCO6M-
TeNbHbIX peakUuii, pa3BUTUEM (YHKLIMOHANIbHBIX U COMATUUYECKUX HapyLLUEHWI, YTO ONpeaennno Heobxoam-
MOCTb OCYLLECTBEHUSI (hapMaKOIorMYeckon NOAAEPXKKM AJls YIEHOB 3KMNaxa.

Moaxoa kK apMakonornyeckoMy 06ecreyeHnto B YCIOBUSIX ASIUTENBHOM M30MSUMK, a Takke crneunduka
obbeMa paboTbl 1 cpeaibl 06MTaHUS, Npeanonaraan Haanumne YeTKon Krnaccudukalmm MCnonb3yeMblX fekap-
CTBEHHBIX CPE/ICTB M YYeTa BPEMEHHbIX YC/IOBUIM MO CPOKaM roHOCTU MPEnapaToB, UCXOAS U3 BO3MOXHbIX
3ab0neBaHUIA, X KOPPEKLIMM U NPOPUNAKTUKN.

dapmakosnornyeckoe obecneyeHne 3KCNEPUMMEHTA Mpeanonarano MCronb30BaHWE LUMPOKOro CrekTpa
npenapaTtoB. B cooTBeTCTBMM C 3TUM 6blNa 0TpaboTaHa CMCTEMa MOJTYYEHUs!, XPaHEHUS, YUYeTa U Bblaaun
neKkapcTBeHHbIX cpeacTs. Mapmakonornyeckoe obecrneyeHue SKCrepuMeHTa OCYLLEeCTBASACk MO 3KCMepT-
HbIM 3aKJTOUYEHMSAM paboyei MEeaULIMHCKOW Tpynmbl.

3a BpeMs NpoBeAeHust IKCNEPUMEHTa AaHHas cucTeMa apMakonornyeckoro obecneyeHust nokasana ce-
65 COCTOSITENbHON M BbISIBUIA psA 0COBEHHOCTEN, KOTOPbIE MOryT 6biTb MPUMEHEHbI NMPU OpraHu3aumn Me-
JAVILIMHCKOM MOMOLUM B ASINTESbHBIX MEXMIAHETHBIX MOMeTax U UX hapMaKoIorMyeckoM obecrneyeHum.

BIMSIHUE KOHCTPYKTUBHbIX OCOBEHHOCTEMN PEFEHEPALLMOHHbIX CUCTEM
XWN3HEOBECNEYEHNA HA DOOEKTUBHOCTb OBC/TY)KUBAHUSA DKUMNMAXKEM CUCTEM
C UCNOJ1Ib3OBAHUEM CNELWWMAJIMSBUPOBAHHOIO ANMNAPATHO-NMPOrPAMMHOIO KOMIJIEKCA
«AMNKO3C»

Kamanergnrosa I.P.~, KypmaszeHko 3.A.%, Xabaposckwii H.H.*, Kouerkos A.A.*,

lraspmnos J1.N.*, Mopyxos b.B.?, fJlemnH E.I. >
MockBa, OAO «HUNxuMMaLL»
’THL, P®-MMBI PAH

BospacTatowas npoao/DKUTENBHOCTL MOMETOB TpebyeT OT 3KMMaXka OBMIAAEHWS MHOrOYMCIIEHHON W
C/IOXHOWM annapaTypoi. B mpouecce NOAroToBKM K MOMIETY 3KMMaXy HEOOX0AMMO 0OBYUMTbCS HE TOMbKO
MoSIb30BaHMIO MHCTPYMEHTAMM, HO M YETKO MOHMMATb CXeMY (PYHKLIMOHMPOBAHWUS M HaCTPOMKK, a Npu Heob-
XOAMMOCTM YCTPaHSITb BO3HMKWME cHou. [N pelieHnst NogobHbIX 3aay co3daH annapaTHO-NMpPorpaMMHbIN
KOMMNEeKC 06CNyXMBaHMUS 3KMMNAXKEM CUCTEM XXM3HEObeCneyeHUs, KOTOPbIM YCnelwHo oTpaboTan Ha BCeX
3Tanax npoekta «Mapc-500».

Llenbto paboTbl SBASIOCE WUCCNEAOBaHWE BIMSIHUSI KOHCTPYKTUMBHBIX OCOBEHHOCTEN pereHepauMOHHbIX
cMCTeM >km3HeobecneyeHns Ha 3(PMEKTUBHOCTb 0BCNYXXMBAHMS SKMMAXKEM CUCTEM C WUCMOJSIb30BaHUEM Crie-
LManmM3npoBaHHOro anmnapaTHO-NPOrpaMMHOro KOMMJIeKca.

Mpn paboTe ¢ KOMNIEKCOM NpoBeAeHbl UccreaoBaHns 3HEKTUBHOCTM AeATENbHOCTM KMnaxka, obyde-
HMe ero npuHumnamMm yHKUMOHNPOBAHMS CUCTEM XMn3HeobecneyveHusl, TPEHNPOBKA HaBbIKOB MO YCTPaHEHWIO
HeLITATHbIX CUTYaLMA B peaslbHOM PEXMME BPEMEHU, a TakKKe UCCNeAoBaHNE MO U3ydeHuto BnsiHuS HwC c
YUYETOM MCUXO3MOLIMOHANBHOMO COCTOSIHMSI 3KMMaXa. [pyrMMU cnoBaMMu, WUCCeAoBaHO B3aMMOAENCTBUE B
cucteme «KPCOXKO-2Jkunax» B peanbHOM MaclTabe BpeMeHu C Lefbio BblpaboTKM MeaMKO-TEXHUYECKUX U
3ProHOMUYECKMX TPEBOBaHWI K CUCTEMAM XXMU3HEobecreyeHus!.

B npouecce npoBeaeHust 3KCMEpPUMEHTa MOMyYeHa OLEeHKa AO0CTaTOYMHOCTM MEePeYHst KOHTPOMPYEMbIX
napameTpoB Ans 3chdekTBHOW paboTbl 3KMMaxa npu aHanuse (yHKLUMOHUPOBAHUS U TEXOBCIYXXMBaHWK
CUCTEM B LUTATHbIX PEXMMAX U MpU JIOKA/IM3aLUUM HELUTATHBIX CUTYaUMiA, @ TakKe OLEHKa AO0CTaTOYHOCTU
MH(OPMaLMKN Ha KpaHax AUCees.

MpoBeaeHa oueHKa BAMSHMS KBanUMMKaUMKU YNIEHOB 3KMMaXka M AMTENbHOCTM noneta Ha 3ddekTms-
HOCTb 0b6cnyxunBaHma mn akcnnyataumm cuctem COKO n COTP, a Takke OLeHKa COCTOSIHMS 3Kunaxka Ao W no-
cne yctpaHeHns HwC.
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NMCNXOJTOMTMYECKUE ACNEKTbI AEATEJ/IbHOCTU 3KUNAXKA NP MOAQE/IMPOBAHUN

MCKYCCTBEHHOM CUNbI TSHKECTU HA CTEHAE «OPBUTA» («MAPC»)
Kuraes-Cmbik J/1.A.>, ®nnnnerkos C.H.?

Mockea, Poccuiickuii MHCTUTYT KynbTyponorum

2KykoBckuii, OIYT «JleTHO-UCCnenoBaTeNbCKMIA MHCTUTYT M. M.M.IpomoBa»

B JleTHo-UccnepgosatensckoM NHctutyTe (JIMN) no nuuumnatuee C.I.Aapesckoro m J1.A.KutaeBa-CMbika B
1963-1965 rogax 6bl1 CKOHCTPYMpOBaH W M3roTOBMIEH Bpallatowmics cteHp «Opbuta» («Mapc»). IToT
CTeHA, ABNANICS KBapTUPOW-LeHTpuUdyron amametpom 20 M, 060pya0BaHHON Ansi ONTUMANbHO KOMGOPTHOM
XWU3HM B HeW akunaxka (U3 AByx venoBek). OH 6bi MpegHasHayeH Ans UCCIEAOBaHWM MEpPEHOCUMOCTU
noAbMU ANUTENBHOrO (MHOrOCYTOYHOro) BpalleHus. WccneaosaHust NpoBOAMUCE B COOTBETCTBUM C YT-
BEPXKAEHHOW rNMaBHbIM KOHCTPYKTOpoM OKB-1 C.M.KoponeBbiM nporpaMMoi noneTta Ha nnaHety Mapc koc-
MUYECKOro Kopabns ¢ UckycctBeHHOW cunol Tsbkectn (MICT), co3paBaeMoi 3a CUET BPALLEHWUS ero >KWUMbIX
oTcekoB. C MCNOMb30BaHUEM 3TOrO CTeHAa Hbiny NpoBeaeHbl KOMMIEKCHbIE UCCeA0BaHNs rpynmnon coTpya-
HukoB JIMWN (pykosogutens J1.A.KutaeB-CMblk), C npuBnedyeHveMm coTpyaHukos WMBI (pykosoauTtenb
P.P.lranne). Meauko-buonormyeckme, NCUXoduU3anonormdeckue, NcMxocoumasnbHble, a Takxke KylbTyponoru-
YecKue UCcneaoBaHusl BbINOHANNCL B XO4e 3KCNEPUMEHTOB C BpalleHNeM CTeHAA NpoA0/HKUTENBHOCTBIO A0
35 cyT. O6cnenoBaHbl 72 UCMbITYEMbIX-406pOBONbLEB.

B 1965-1974 rogax 6blnM M3y4eHbl: @) pasfiNyHble NCUXODU3NONOrMYECKME peaKLMKN JIIOAEN NMPU KU3HU
BO BpaLlaloLeMcs nNpocTpaHCcTBe; 6) paboTocnocobHOCTb Npu AMCTPecce, pa3BMBaAtOLWLEMCS MO TUMy «bones-
HW yKauMBaHUS—YKpy4MBaHuS»; B) 6anaHC paboTbl M AOCyra nNpu MHOrOHeAeSNlbHOM AUCTPecce; I) MeToAbl
pekpeaunn TBOPYECKUX CrOCOOHOCTEN C MCMOSb30BaHMEM 0Bpa3HO-LIBETOBLIX, My3blKasibHbIX, BepbanbHO-
TEKCTOBbIX W ApYrvx BO34EMCTBWN; ) peryinpoBaHue MNCUXONOMMYECKUX COCTOSIHWUM «COAPYXXECTBO» U
«KOH(POHTaUMa» B ManbIX rpynnax UCNbITyembix (M3 2 YenoBek) npu ANUTENbHOM AUCTPecce; €) CaHuTap-
HO-rUrMeHnYeckne NoTpebHOCTM Noaei B COCTOSIHUM ASIMTENbHOMO CTPecca Npu HempepbiBHOM BpaLleHUn u
OTHOCUTENBHOWN M30MSLMM UCNBITYEMbIX B COCTOSIHUM AUCTPecca.

B noknage 0606LueHbl OCHOBHbIE pe3yibTaTbl MCUXOMOMMYECKMX U NCUXOMU3NO0IOrMYECKUX UCCIea0BaHMIA
Ha BpallatoLlemcs creHge «Opbuta» («Mapc»), koTopble MOryT 6biTb UCMOb30BaHbI NPU NMOArOTOBKE MeX-
NaHETHOMN 3KCNEeaULINN.

OLLEHKA NMCUXOPU3UNOJIOMTMYECKOIO COCTOAHNA YENOBEKA-OMEPATOPA
B YCJIOBUSIX 520-CYTOYHOM n3onsaummn
Kosanesa A.A.%, fouyeriko B.N.°, Ckegnrna M.A.>, Wnwknrna M.B.>, Moranos M.I.*
'rHL, PO-MMBM PAH
2000 HayuHo-MeanumMHckas dupMa «CTaTokuH», MockBsa

BuoanekTpuyeckas 1 sHepreTMyeckass akTMBHOCTb MOIOBHOMO MO3ra XapaKTepu3yeT Tekyllee COCTOsHWE
yenoBeka-ornepaTopa U MOXET SIBATbCS 06bEKTUBHLIM METOAOM AJ1S1 OLEHKM €ro NCMxogu3nonormyeckoro
COCTOSIHMSA. B ycnoBusix AnMTenbHON U3015UMKM BaXKHa ONEPaTUMBHOCTb NOyYeHUst MHcbopMaumum 0 NCUxono-
rMYEeCcKOM cTaTyce YenoBeka Ans pekoMeHAaUMN UCMOoSIb30BaHMS PasIMYHbIX CNMOCO60B ero KoppeKumm.

Llenb uccnepgoBaHust — OUEHKA MCUMXO(MU3MONOrMYECKOro COCTOSIHMSI YEIOBEKA B YCIOBUSIX ANMUTENbHON
M3015LUMKN C NMOMOLLIbIO COBMECTHON pernctpaummn 33 1 nokasaTenei cBepxmMensieHHON aKTMBHOCTY FOSioB-
HOro MO3ra — ypPoBHSI MOCTOSIHHOro noteHumana (YI).

B nccnenoBaHuM NpuHAAM yyactue 6 A06pOBOMbLEB, COCTaBUBLUMX MEXAYHAapOoAHbIM skunax. Wccneao-
BaHWe NPOBOAWIOCL B (hoHOBLIV nepuoa (-42, -7 CyT), BOCbMUKPATHO BO BPEMSI M30MSLMM U MOCNE U30/si-
umm (+7, +21 cyT). Ans peructpauum 33T 1 YMN 6bln MCMONb30BaH YHUKaMbHbIN annapaTHO-NPOrpaMMHbIi
KoMmnnekc «Helpo-KM Omera-HeipoaHanvM3aTop», NO3BOMAOLIMI PErMCTPUPOBATL 3MEKTPUYECKYIO U SHEP-
reTMYECKYIO aKTUBHOCTb B 7 MOHOMONSAPHbIX O0TBeAeHMAX (1106, TeMsl, 3aTblIOK, LIEHTP) C pa3MeLleHneM obb-
€OVHEHHbIX pedepeHTHbIX NIEKTPOAOB Ha Moukax ywen (ans 330 v Ha 3ansctbe pyku (ans YMM). Bce
AaHHble COXPaHS/IMCb Ha BHELLUHEM HOCWUTESIE M OMEPATUBHO NepeaaBannch AEXYPHOW 6purage, YTo Mo3Bo-
JIMNI0 MCNOMb30BaTb MHMOPMaLUMIO ANs NepUOANYECKOr0 MEeAMUMHCKOrO OCBUMAETENIbCTBOBAHMUS Y/IEHOB SKU-
naxa.

Mo paHHbIM hoHoBOro nccnegoBaHns I3 y 3 obcnegyeMbix HbIIM OTMEYEHDbI MPU3HAKKM CTPECC-peaKkLmm.
3a 7 gHel oo Havana v3onsauMn Habnoaanocb CHMXXKEHWE MOLLHOCTM d-puTMa Y 5 obcneayeMbix B cpeaHeM
Ha 29 % u pocT Y y Bcex — B cpegHeM Ha 11,2 MBT. B nepuog A0 npoBeAeHusl 3Tana «BbIX04 Ha nosepx-
HOoCTb Mapca» Habnoganucb MHAMBUAYasbHblE KonebaHus 3HadeHnid YIM u 33T B 3aBUCMMOCTU OT Creuu-
PUKN AesTeNnbHOCTM YNeHOoB 3KuMnaXka. Mepen «BbIXOAOM» Y USIEHOB «MapCMAHCKOrO AeCaHTa» OTMEYeHO
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yBeMYEHME MOLLHOCTU a-puUTMa, Y APYrMX YSIEHOB aKMnaxka Habnoganock cHuxkenue YMM u MowHocTn a-
putMa. Ha 490-e cyTkn y Bcex obcnegyembix oTMeyeHO cHwkeHue YT n MOWHOCTM a-puTMa npu pocte
MOLLHOCTU O-pvTMa, YTO FOBOPUT O AOMMHMPOBAHMM MPOLECCOB TOPMOXeHwus. lNepuoa peapantauuy no
AaHHbIM D3I XapaKTepu30BasiCsl NOBbILEHWEM CTPECC-pPeakLnn y BCEX YNIEHOB SKUMaxa.

CUCTEMA HEOT/10)XHOA MEAULIMHCKOW MOMOLLX B 520-CYTOYHOM
SKCNEPUMEHTE, MOAEJIMPYIOLWEM MOJIET K MAPCY

KoBauesny WM. B, Pyxkasnwrunxos /.B.
My, PO-MMBI PAH

B ocHoBe pa3paboTku U peannsauum HEOTOXHOM MEAULIMHCKOM MoMowmM anst 520-cyToYHOro skcnepu-
MEHTa, MOLAENMPYIOLWEro MOJNIET YeNI0BEKa, Nexana HeobXxoaMMoCTb  cobntoaeHns cregytowmx TpeboBaHui:
MeAMUMHCKas 6e30MacHOCTb M HAEXHOCTb COMPOBOXAEHMS MEXMNIAHETHOM 3KCMEAUUMU C ANUTENbHbIM
npebblBaHNMEM YENOBEKA B YCNOBMSIX rEPMO3aMKHYTOro 06bekTa, MosiHas aBTOHOMHOCTb MeAMLMHCKOM no-
MOLLM, OTCPOYEHHOCTb BCEM MnoslyyaeMon MHdopMaumnn, B TOM YACTE U MeAULMHCKON, KOH(UAEHUMANBHOCTb
MEANLMHCKOW MHdopMauun. B CBSI3M C 3TMM MpW CO3A4AHWMM CUCTEMbI HEOTJIOXKHOW MEeAMLUMHCKOW MOMOLLM
ANsl YNEeHOB 3KMNaxa 6bliv pelleHbl cneaytowme 3agadn: 6bin BbIMOSIHEH MNPOrHO3 MeAMLUMHCKUX PUCKOB
A5 3KMnaxka, onpeaeneH 06beM MeAMUMHCKOM NOMOLLM, pa3paboTaHa CUCTEMa OKasaHWsl HEOTIOXKHOMN Me-
JAVILIMHCKOM MOMOLUM M MOC/EAyoLLEr0o MOHUTOPMPOBaHMS COCTOSIHUS MauueHTa, co3gaH ©GopToBOWM Meau-
LIMHCKMIN MOAYNb C Pa3BUTOM CUCTEMOM TeNEMeAMLMHBI, CO3[aHa cMcTeMa obecneyeHns 520-CyTOUYHOMO 3KC-
nepvMeHTa MeanUMHCKUMK Cy>XbamMm CoONpoBOXAEHMS.

YpoBeHb MEANLIMHCKOW MOMOLLK, ONpeaeNieHHbl B 06beMe KBaNMMULMPOBAHHOW MEANLIMHCKOW MOMOLLM,
obecneunBancs 3a CYET BK/IOYEHMS B COCTaB 3KMMaxka AByX Bpauel (xupypra v TepanesTta). [ns nposeae-
HUS HEOTNIOXKHOM MEAMLIMHCKON MOMOLLM M MOCNEAYIOLLEr0 MOHUTOPWHIA COCTOSIHMSI MaUMeHTa 6bin BblaeNeH
crneumanbHbii MeAVLMHCKUIA MOJY/b, OCHALLEHHbIN peaHMMaLMOHHLIM 06opyaoBaHueM (aedubpunnatop,
cpeactBa Ans nposeaeHust MBS, nHdY3MOHHON Tepanuu U T.4.), CPEACTBaMU AN MAJIoro XMpPYpryeckoro
nocobust (0CTaHOBKa KpOBOTEYEHMSI U T.4.), annapaTypoi, NO3BONSAIOLWEA MOHUTOPMPOBATb COCTOSIHME Ma-
umeHTa (MoAdynbHasi cucTeMa MoHUTOpupoBaHua dyHkumii CCC u abixaHusi, obopyaoBaHue Ans onpeaene-
HUS KoMriekca NabopaTopHbIX NoKasaTenen M T.4.).

[nsi BO3MOXHOIO OKa3aHMsi HEOT/IOXHOM MOMOLUM MEeAULMHCKME CNy>Obl CONMPOBOXAEHNS SKCMNEPUMEH-
Ta 6blIM OCHALLEeHbl KOMMJIEKCOM peaHMMaLMOHHOro 060pyaoBaHus: peaHMMauMoHHas yknagka, aedub-
punnaTop, annapatypa ans nposegeHuns MBJT u T.4. B uenax cobnogenns KoHbmaeHUMansHOCTU MeanLIMH-
CKMX [aHHbIX bblla co3aaHa cUcTeMa MHGOPMAUMOHHBIX CPeACTB, MO3BOMSIOWAs nepeaaBaTh MoyYaeMyto
MeOULIMHCKYO MHAOPMaLMIO MO 3aKPbITbIM KaHaaM CBA3M.

CTABUJIbHOCTDb 3ACBINAHUA U I'IPOBV)KAEHVIVI BO CHE B PA3HbIE HOYMA
B YCNNIOBUSAX DKCNEPUMEHTA «MAPC 105»
Kospos I.B.%, Mocoxos C./.*, Mocoxos C.C.*, lMonomapesa N.11.°, Pycakosa U.M.*

! Mockea, MepBbit MTMY M U.M.CeueHoBa
2 [HL, PO-MBIM PAH

Llenblo gaHHoi paboTbl 6bIN0 U3yyeHUe CTabunbHOCTU 3acbiNaHns U NPOACIKUTENBHOCTM 60ApCTBOBA-
HMS BO CHE OT HOUM K HOYM Y JINL, HAXOAALWMXCA B YC/IOBUSIX U30M1sUMKM (3KCnepuMeHT «Mapc-105»). O6bek-
TaMW UCCNefoBaHUa CTanu 6 300pOBbIX UCTbITaTENEN, NPUHUMABLLKUX yYacThe B aKcrnepuMeHTe. MeToabl 06-
ClefoBaHus BKOYANN PErncTpaLmMio HOYHOW MONMCOMHOrpacmm y KaXxaoro ucrbitatenst B 5 Hovax pacnpe-
AeneHHbIX OTHOCUTENbHO PaBHOMEPHO B TEYEHWe BCEro 3KCrnepuMeHTa.

B kauvecTBe XxapaKTepUCTUKM CTabunbHOCTM 6blNo B3STO CTaHAAPTHOE OTK/OHEHME MOMMCOMHOrpaduye-
CKMX MoKasaTesiel BpeEMEHW 3acbinaHns u 604pCcTBOBaHMS BO CHE 3@ BCE MCCNeA0BaHHbIE HOUM AJiSt KaXaoro
UCMbITyeMoro. Bbifio nokasaHo, YTo cpean 340pPOBbIX UCTIbITAaTENEN BbISBAAOTCA 2 rpynnbl vy (no 3 yesno-
BEKa B Ka)xaoh) c Bbicokol (rpynna 1) u Hu3Kkow (rpynna 2) cTeneHsMu CTabunbHOCTM paboTbl aKTUBMPYHO-
WKMX cnctem Mo3ra (Hapyluarowmx 3ackinaHne n obecneumsarowmx npobyxaeHne). Y nuu rpynnsl 2 BO CHE
OTMevaeTcs yBenuyeHue «rnybuHbl» AenbTa-cHa, @ UMeHHO, AOCTOBEPHOEe npesanvpoBaHue ctagun 4 (47,3
MWH) Hag ctagneit 3 (32,9 mMuH). Y rpynnbl 1 3HaueHue ctaaumn 3 6610 44,9 MUH, a cTaagun 4 — 26,6 MUH.
Mpy cpaBHEHWM 3KCNEPUMEHTANbHbBIX AaHHbIX FPYMN 1 1 2 BbISCHWUIOCH, YTO OHWM Pa3/iMYannCb HE TOJIbKO Mo
nokasaTtensm genbta-cHa, HO 1 o BennunHe ctaguu 1. B rpynne 1 npoao/mkuTenbHOCTb CTagun 1 coctasu-
na 57,6 MuH, a B rpynne 2 — 32,9 MuH.
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MpeanonaraeM, YTo HECTabUbHOCTb B pa3Hble HOUM CKOPOCTM 3acbiMaHusl U NpogosmkuTensHocT 6oap-
CTBOBaHMSI BO CHE B COYETaHMW C yrnybneHueMm fenbTa-cHa (MpeBanupoBaHue ctaauu 4 Hapa cragven 3)
eCTb ocobast nHaneuayanbHas opma agantaummn cHa K YCIOBUAM U30MSLMMN.

NccnepoBaHme BbIMOTHEHO MpU (MHAHCOBOW noaaepxke PFTH® B paMkax Hay4HO-MCCNeaoBaTENbCKOMO
npoekta PFTH® «MexaHW3Mbl HApyLUEHWI LMKSIA «COH—60ApCTBOBAHNE® B YCIOBUSIX XPOHMUECKOrO CTpecca y
300pOBbIX NNL (A/IMTENBHONM U30NALUMM B MOAENM KOCMUYECKOro Kopabns)», npoekt N2 110601052a.

AWNATHOCTUKA N MOHUTOPUHI MOTUBALIMOHHO-CMbICJTOBbIX YCTAHOBOK
JINYHOCTUN U MEXJTUYHOCTHbIX OTHOLLEHWIA

Kyswmnosa O./1., LWanmHa O.C., lNyces A.H.
Mocksa, MI'Y umenun M.B.JloMoOHOCOBa

B xoZle NCMXOMOrMYECKOM AMArHOCTUKM B paMKax 3KcrnepuMeHTa «Mapc-500» OLEeHMBANNCh TAKMe MoKa-
3aTeny Kak AMHaMMKa rpynnoBbiX NPOLECCOB, CAMOOTHOLIEHWUE U HANIMUME XKM3HEHHBIX MEPCMEKTUB, LIEHHO-
CTHblE OpPVUEHTALMKN, MOTUBALMOHHBIE N 3MOLMOHASbHbIE KOH(INKTLI. MoNyyeHHble pe3ynbTaTbl CBUAETENb-
CTBYIOT O HapacCTaHWUK 3MOLMOHANIbHOMO HaMPSXKEHWUS B YCNIOBUSIX AONITOCPOYHOW M30M1sILUMK, TpaHcdhopMaLumm
06paza S v HapyLLeHWN CBA3EN B BOCMIPUATUI MHANBUAYANILHOMO NMPOLLIIOro, HAaCTOSALLEro M ByayLiero y Bcex
UNIEHOB 3KMMaXa. B MCMXOMOrMYecKoM CMbiCie KPU3UCHBIM OKa3asicsl Nepuoa nepea MoAenMpyeMon Bbicas-
KOM Ha MoBepxHOCTb Mapca. OcTpble 3MOLMOHA/bHbIE peakuun Habmoaanuch Yy ABYX YIEHOB 3KUMaxa; Y
O[IHOTO M3 HUX «(HOHOBOE» COCTOSIHME BNIM3KO K HEBPOTUYECKOMY. [MHAMMKA LIEHHOCTHbBIX YCTAaHOBOK ufle-
HOB 3KMMa)ka onpeaensnach NoBbILEHNEM 3HAYMMOCTM COLIMANbLHOrO MPEecTUXa, W, 0COBEHHO, CEMENHBIX U
APY>KECKNX OTHOLLEHUIA; AN MHOTMX Y/IEHOB SKMMAaXa Ha PasHbIX 3Tamnax 3KCNEpPUMEHTa XapaKTEPHO MOBbI-
LLIEHWE 3HAYMMOCTV Kapbepbl. B NnaHe rpynnoBoro B3aMMOAENCTBUSA BbISIBNIEHO MOBbILIEHWE CONEPHUYECTBA
Ha hoHe KOMMPOMMCCa, Kak JOMUHMUPYIOLLIEH CTpaTerMm NOBEAEHUS B KOHMIMKTHBLIX CUTYaLMUsX, HEraTMBHasA
AVHaMKKa MHTONIEPAHTHOCTU K CUTyauUMsiM HeomnpeaeneHHOCTH (HETEPNMMOCTb MMEHHO K CIOXKHbBIM CUTYyaLu-
SIM), HO Hapsly C 3TUM — TEHAEHUMS K MOBbILLEHUIO MEXITHUUYECKON TONEPaHTHOCTU Y 6ObLUMHCTBA MCTbI-
Tatenen. OTAMUME POCCUINCKUX YSIEHOB 3KMMAXKa 3aK/IIOUAETCH B OTHOLLEHMWN K SKCMEPUMEHTY KaK CPEACTBY
pa3peLIeHNs TMYHBLIX NpoBreM, NAacCMBHOCTM MPU PELLEHUW TPYNMNOBbIX 3a3A4a4y, NpobieMaTMYHOCTU CaMooT-
HOLLEHMSI M OTCYTCTBUM YBEPEHHOCTM B ByaylueM. [N MHOCTPAHHBIX UCTbITaTeNel XapakTepHbl akTUBHOCTb
B PELUEHWUM rPynMoBbIX 3aa4y, OTHOLLEHUE K SKCMEPUMEHTY KaK BaXXHOMY 3Tany Kapbepbl, OTKPLITOCTb W3-
HEHHBbIX NepCcnekTUB 1 6onblias LEeNOCTHOCTb 0bpasa d. [enaloTcs BbiBOAbI O TOM, YTO NpobieMa «oAvHO-
YecTBa B rpynne» W MCMX03MOLIMOHANBHOMO 6/1arononyymst okasanacb He pelleHHON B paMKax 3KCrNepuMeH-
Ta, a TaKXe eCcTb HeobXOAMMOCTb pa3paboTKM KOMMIEKCHOW MporpaMMbl MCUXOMOMMYEecKoro otéopa M Cco-
NMPOBOX/AEHUS 3KUMaXa W ONpeAeNeHUN PECYPCOB MCUXONOMMUYECKO MOAAEPXKKM B MEpUoa ANUTENLHOM
M30NAUMM U B NpoLiecce peabunutaumm.

K BOMPOCY O ®YHKLUMNOHAJIbBHOM COCTOSAHUU XXENYAOUYHO-KULLUEYHOIO TPAKTA
B YC/IOBUAX «MAPC-500>

Kocapesa N.10., Nonyaposa A.TI., Job6poxBawnHa E.N., Bparnn J1.X., Boporkos FO./.
'HU PO-MUMBI PAH

[nsa oueHKkn AMHaMMKKM (DYHKUMOHANBHOMO COCTOSIHMS XKeNyAOYHO-KMILIEYHOro TpakTa npoaHannsmMposa-
Hbl pe3yfbTaTbl KOMPOMOMMUYECKUX WCCNEAOBaHUA MCMbITaTenen-qobpoBonbLEB A0, B npouecce U nocne
OKoH4YaHus 500-cyTouyHOro npebbiBaHns B YCNOBUSIX U30MSUMU CO CTAHAAPTHLIM PauUMOHOM MUTAHMUS, BKIIKO-
YaBLUMM MepuoanMyeckoe UCMosib30BaHMe NPObUOTMKOB. Pe3synbTaThl M nx 0bcyxaeHune: npu obcnegosaHum
[0 npebbiBaHMa B M30N5SUMM MpaKTUYECKM BCe MokasaTenu kornporpamMm obcneayembix 6binin B npegenax
HOpMbl. OTMEYanoCb YMEPEHHOE CHWXKEHWE aKTUBHOCTM MONMOYHOKMCIOW ¢nopbl ¢ 35-x go 300-x cyTok.
[laHHbIX O HapyLeHUM MONOCTHOro NULEBApeHUs, B OT/IMUYME OT uccnegosaHms «Mapc-105», He nonydeHo.
[nHamuka pH octaBanacb B npegenax uanonornyeckorr Hopmbl. OTCYTCTBME HapacTaHusi coaep)KaHust
HeMTpasbHbIX XXMPOB, KpaxMasa, HernepeBapeHHbIX MbILIEYHbIX BOMIOKOH MOXET KOCBEHHO CBMAETENIbCTBO-
BaTb O HOPMaJibHON BHELIHECEKPETOPHOM (DYHKLUMM MOMKENYAOUHONM Kenesbl. YMepeHHble U3MEeHEHUsI KO-
nporpaMM B MpoLecce uccnenoBaHns «Mapc-500» u nocne, Haxoaunucb B npeaenax hunoiornyeckon
HOPMbl M COOTBETCTBYIOT MHAMBUAYaAsbHBIM KonebaHusiM, B COOTBETCTBMM C OCOBEHHOCTSMU NUTaHMs. AHa-
NN3 NONTYYEHHbIX AaHHbIX CBUAETENLCTBYET: 1) O BbICOKOM KayecTBe MeAMLMHCKOro oTbopa uchbiTaTeneit;2)
06 afeKkBaTHOM CMCTEME MPEBEHTVBHBIX MeP A0 Hayasa UCCNeaoBaHWsl, HanpuMep, MEANKAMEHTO3HON 3pa-
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AVKauMn renmkobakTepHon MHbeKLMKM, YyCTpaHeHn AMcbrnosa KuleyHuka, ap.; 3) 06 agekBaTHOM paumoHe
NMTaHMS MpY NEPUOANYECKOM WCMONb30BaHUN NpobnoTukoB. TakuM obpa3oM, B OTMYME OT pe3ynbTaToB
«Mapc-105», Ha NpoTsHXKeHMM BCero uccnenosaHnsa «Mapc-500» He BbISIBIEHO K/IMHMYECKN 3HAYUMbIX U3Me-
HEeHUI PYHKUMOHANBHOIO COCTOSIHUS XKeNyA04HO-KULLEYHOro TPaKTa.

COCTOSAHUE OPIrAHA 3PEHMA U BHYTPUIJIASHOIO AABJIEHUA Y YEJIOBEKA NOCJIE
520-CYTOYHOM u3onsauum

Ky3bmnr M.I1., Boporkos FO./A., TuxorHosa I A., Mopesa T.N., CmuproBa A.b.
r'HLY, PO-MMBIN PAH

Llenb nccnepoBaHust — M3yunTb BAMsiHAE 520-CYTOUHOM M30MSILMM Ha COCTOSIHUE OpraHa 3peHus U
BHYTPUIIa3HOE AaBfiEHME YeroBekKa.

MaTepunan n metoabl. LLlectb NpakTMyeckn 300poBbIX MyX4UMH-A406poBONbLEB B Bo3pacTe oT 27 Ao 38
net B TeveHne 520 CcyT HaxoaunncCb B M30MSUMK B YCIOBUSX CMELManbHO CO34aHHOMO HA3EMHOro 3KCnepu-
MEHTaNIbHOrO KOoMMsiekca. [lo U B nepBble CyTKM NOC/e OKOHYaHMsl 520-CyTOYHOrO 3KCnepuMeHTa NpoBOAU-
NNCb OnpefeneHne ocTPOTbl 3peHUs BAab, BUOMMKPOCKOMNUS C MOMOLLbIO Lenesoi namnbl SL—45 ¢upmbl
Shin-Nippon (SinoHust), npsmast odTanbMOCKONMS C MOMOLLbD py4yHOro odranbmockona Vista-Professional
dupmbl Keeler (BennkobpuTtaHusi), uaMepeHue BHYTPUrIasHOro AasneHuss 6eCKOHTaKTHbIM TOHOMETPOM
AT555 dumpmbl Reichert (CLLUA), koMnbloTepHast peTMHOTOMOrpacdmst C NOMOLLbIO KOrepeHTHOro peTMHOTOMO-
rpacda HRT-II ¢dupmbl Heidelberg Engineering (FepManuns) ¢ peructpaumeit 22 napaMeTpoB AWUCKa 3pUTENb-
HOro HepBa.

PesynbTatbl. [pn odTanbmonormyeckom obcnegoBaHnm Ao 3KCNepuMeHTa y 4 obcneayeMbix yCTaHOB-
NeHbl aHoManun pedpakummn (6nn3opykocTb cnaboit U cpeaHei ctenenn), 2 YenoBeka 6bin 340pPOBbIMU, Y
OHOr0 U3 HWMX B MPOLWIOM UMEN MECTO afIEPrUYECKMii KOHBIOHKTUBUT, YCMELWHO M3/I€YEHHBIN BU3MHOM.
MapaMeTpbl AUCKa 3pUTENBHOMO HEPBA, MO JaHHLIM KOrepeHTHON peTMHOTOMOorpadun, y Bcex obcneaoBaH-
HbIX 6blM B Npeaenax HopMbl.

Bo BpeMsi aKCnepuMeHTa y ABYX YIEHOB 3KMMaXka OTMeYanucb xanobbl Ha nepuognyeckme OLlyLeHns
CYXOCTW W Mecka B Nasax B KOHUE paboyero AHs, CBSA3aHHblE C MHTEHCMBHOW paboTol 3a KOMMbIOTEPOM.
Mocne yMeHbLUIEHUS MPOAOCHKUTENBHOCTM HEMPEPLIBHOW paboThbl 32 KOMIMbIOTEPOM BCE HEMPUATHbLIE OLLYLLE-
HMS ucyesann. Y ogHoro obcnegyeMoro oTtMevanucb 3y4 M NMOKpaCHEHWE KOHbLIOHKTMBLI, 06yCnoBAeHHble
060CTpeHreM anneprmyeckoro KOHbIOHKTMBMTA. ocne 3akanbiBaHUs BU3MHA M OrpaHUYEHNs MPOAOSIXKU-
TENbHOCTM HEeNpepbIBHOM PaboTbl 3@ KOMMNbIOTEPOM 3y U MOKPACHEHWS a3 UcYe3anu.

Mpu odTanbMoONOrMyeckoM 06cnefqoBaHUM YNIEHOB 3KUMaXa B NepBble CyTKU nocne 520-cyTo4vHol u3o-
NSUMN OTPULIATENbHON AMHAMUKM OCTPOTbI 3peHusi, pedpakuun rnas, BHYTPUIIa3HOro AaBfeHWs U napa-
METPOB AMCKa 3pUTESIbHOMO HEPBa, NO CPaBHEHMIO C AaHHbIMK 06CeaoBaHMS 4O IKCMEPUMEHTA, He OTMeYa-
nocChb.

OCOBEHHOCTW CMTIOHTAHHOM 3JIEKTPO3MNMUAEPMAJIbHO AKTUBHOCTH
BO BPEMS1 520-CYTOYHOMW U30151LUNUN

Jlazapes A.O.
M'HY, PO-MMBI PAH

CnoHTaHHasa anekTpoanuaepManbHas akTUBHOCTb (3[A) OTHOCUTCS K KnacCy Masniou3yyeHHbIX 31eKTpo-
usnonornuecknx sienexuin. Mpexae BCEro, 3TO CBA3AHO C OTCYTCTBMEM OOLLEMNPUHSATON rMMnoTesbl 06 uc-
TOYHMKE ee MPOUCXOXAEHUS, YTO He MO3BONSET AeNaTb TOYHblE HAy4YHO OBOCHOBaHHbIE M OKOHYaTesbHble
BbIBOAbl O 3HAYMMOCTW 3TOrO SIBAIEHUS ANS XKU3HEAEATENbHOCTU XMBbIX OpraHM3MoB. Ha oCHOBaHUWM KpUTK-
YecKoro aHanmsa u 0606LeHNs AaHHbIX IUTepaTypbl U pe3ynbTaToB COOCTBEHHbIX IKCNEPUMEHTaNbHbIX UC-
cnepoBaHuii 6bina cpopMynmMpoBaHa runoTesa O TOM, YTO UCTOYHMKOM A aBnseTcs 6asanbHasi cucTeMa —
Mopdonormyeckas CTpykTypa, obpa3oBaHHas 6a3anbHOM MeMbBpaHol M 6a3afibHbiMM KNeTKaMu 3nNuUTenns
[Jlazapes, 1993]. B coOTBETCTBUM C 3TOV rMnoTe3oi, DA oTpaxaeT QyHKLUMOHANbHYIO aKTUBHOCTb 6a3arib-
HOW CUCTEMBI.

Llenb 1 3agaun MccnenoBaHUs: U3yyeHWe XapaKTEPUCTUK CMIOHTAHHON DA B YCNIOBUSIX KOHTPOMPYEMbIX
(PU3MKO-XMMUYECKUNX (DAKTOPOB OKPY>KatoLLEN Cpeabl U 340POBbs YNIEHOB 3KMMAXa.

Ons peructpaumn S0A NpUMEHsIM aBTOHOMHbIN pernctpatop GL-200A v HeoHaTanbHbIE 3MEKTPO.bI
¢upmbl Unomedical uMetowme ctabunbHbIlA 371EKTPOAHBIN NOTEHUMAN C ManbiM apendoM. A perncTpupo-
Ba/IN B LLECTU OTBEAEHMSIX C PYK, HOI U I6a OTHOCUTENBHO 0611acTK 7-T0 LUEMHOMO MO3BOHKA.

CnoHTaHHas DA — peako Habnogaemoe aBneHuve. o Mepe yBennyeHus NpoaoKUTENBHOCTU U30AAUUn
YyacToTa MOSIBNIEHNS CMOHTaHHOW DA cTaHoBMNach BCE MeHbLie. Mpu 3TOM BblpaXeHHOCTb S[A yMeHblua-
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nacb. K KoHUy usonaummn anHammka 3[A 3a 15-MUHYTHbIN MHTEpPBaN M3MEpeHWs NpeacTaBnsia coboi npak-
TUYECKN NPAMYIKO JIMHUIO, TOrAa KakK Mepei HayanoM M30MsuMu 3TOT npouecc 6bil XOpOoWO BbipaXeH u
BCTPeYancs A0BOJSIbHO YacTo.

[nHaMunka BennumnHbl 1 3Haka DA BO BpeMs U3015UMM U3MEHSIachk CIoXHbIM 06pa3oM. HeogHO3HauHbIe
pe3ynbTaTbl O6bIIM MOSTyUYeHbl NMPU OLIEHKE CTEMNEHWU KOpPEensiuMs BeNnYnHbl A C TEMNEpPaTypoin U BRaXHO-
CTbIO OKpY>XKaloLLEen cpeabl U coaepxaHueM B Het CO, n O,. Hanbonbluas Koppensums obHapy)XeHa Mexay
TeMmnepaTypoin n BennunHon A, HeobxoaMmMo OTMETUTb, YTO B CBSI3W C NOAAEPXXaHWEM NapaMeTPOB Cpeabl
061TaHMSl Ha OTHOCMTESILHO MOCTOSIHHOM YPOBHE, AMAna3oH UX U3MEHEHUS 6bl1 HEGONbLLON.

CTEPOUAHDbIA NPO®U/Ib MOYUN YYACTHUKOB 520-CYTOYHOMN U30J11LUMN

B FrEPMOOBbBEKTE
Jlapuna U.M.*, Kouyrosa E.A.?, Macrywkosa J1.X.", Poguerkos I.M.?, fJo6poxoros HU.B.",
Iywkos K.B.~, Hocoscknii A.M.*

! THU, PO-MBN PAH

20rYM «AHTUAOMMUHIOBbIN LIEHTP» MUHWUCTEPCTBA CMOPTa, TYpU3Ma 1 MOJSIOAEXHON NonuTukKu PO, Poccus

Ha ocHoBe MeToaa ra3oBoi xpomaTtorpaduvu C Macc-CENEeKTUBHBIM AETEKTUPOBAHUEM ANl KONMYECTBEH-
Horo onpeaeneHns 30 3HAOreHHbIX CTEpOMAOB M UX MeTabonnTOB, BbIMNOSIHEHO UCCIEA0OBAHME BNSHUS KOH-
TPOJSIMPYEMbIX YCIOBUIA XU3HEAEATENBHOCTM 3A0POBLIX 06C/IEAYEMBIX B FEpMOOOBLEKTE Ha CTEPOUAHLIN Npo-
bunb Moun 1 onpeneneHne napaMmeTpoB UHAMBUAYANBLHOM M PyMNnoBOV BapuMabenbHOCTU nokasaTtenei cre-
pouaHoro npocduns B UCMbiTaHusx ¢ 520-cyT usonsumen. CTaTUCTUYECKWIA aHanM3 YPOBHS CyTOYHOW 3KC-
KPeLun C MOYOl KOHEYHbIX NMPOAYKTOB CTEPOMAOreHesa, UX NPEALLIECTBEHHMKOB M METAboNUTOB, @ TakxkKe UX
3HQUMMbIX COOTHOLUEHUWA  BbISIBUT AOCTOBEPHOE CHWXKEHWE CpeAHero YPOBHSI 3KCKpeuuu 5B-nperHax-
3a,17,20S-tpyona (PT), pocT — acTpuona vepes Mecsl, n3onsaumun. YMeHblleHne cooTHoweHnns DHT/Etio (5a-
avrngpotectoctepoH, DHT; 3TtnoxonaHonoH, Etio) uyepe3s 7 MecsaueB peanu3oBanock 3a CYET Pe3Koro
yMeHblUeHMs 3kckpeumn DHT. [Moka3aHO CHWXeHue CcooTHoweHuss npoayktoB 5a-diol/Epi (5a-aHa-
poctaHauon, 5a-diol; anutectoctepoH, Epi) B cyTouHOlM Moue vepe3 11 mMecaueB; JaHHOE U3MEHEeHWe CoxXpa-
HAMOCh A0 KOHL@ 3KCnepuMeHTa. Takke K KOHLY M30M18UMu JOCTOBEPHO YMEHbLUIANOCh COOTHOLWeHne 5a/5b
(5a-aHgpocTtaHamon/5b-aHapoctaHamon). BbiIBNEHO, YTO YMEHBLUMNCL BCE COOTHOLWIEHWS, CBSI3@HHbIE C
3NUTECTOCTEPOHOM. CHWXXEHWE COOTHOLUEHMN C 3MUTECTOCTEPOHOM, Takux kak T/E, A/Epi, 5a-diol/Epi
DHT/Epi, BeposiTHee BCero 06baCHAN0Ch YBEMYEHNEM OTHOCUTENBHOIO CMHTE3A AMUTECTOCTEPOHA BO BPEMS
nsonaumu. MNocne Hee obpasoBaHWe TECTOCTEPOHA TaKXKe BbIpaXXEHO YBENM4YMBanocb. Bo3MoxHO, oba 3Tu
addekTa B3aMMOCBSA3aHbl, NOCKOSIbKY Hapsay C yBEMYEHNEM 3KCKPeLUMM TeCTOCTEPOHA M 3MMTECTOCTEPOHa,
OTMEYEHO MOBbILLEHNE IKCKPELMM 3CTpMOona (XKEHCKOro MOfOBOr0 rOpMOHA). B COBOKYMHOCTM 3TO MOXET
roBopuTb 06 ONpeAeneHHOM HeraTVBHOM BAMSIHWM YCNOBUIA M30ASLUMKM Ha BUOCMHTETUYECKME NPOLECCHl Mo-
NOBbIX CTEPOMAOB CO CABMIOM MX aKTMBHOCTW B CTOPOHY apoMaTu3auMu TecToCTepoHa A0 3CTPOreHoB. JTa
rMnoTesa NoaaepXXvMBaeTcs HabnogeHneM, YTo BCe T€ COEAMHEHMUS, KOTOpble 3HaYaTCs B YMCUTENE 3HAYU-
MO YMEHbLUMBLUMXCS COOTHOLUEHWI, ABNSIIOTCS MeTabonMTaMmn TeCTOCTEPOHA.

YPOBHM NJIASBMATUYECKUMX BEJIKOB B UCCNEAOBAHUAX

C U3ONSAUMEN: NPOEKT «MAPC-500» N DKCMEPUMEHT HUBES
JlapmuHa O.H., bexkxep A.M.

r'HY, PO-UMBIN PAH

Benku nnasmbl KPOBM MMELOT CYLLECTBEHHOE 3HAYeHWe A8 NMoAAEPXXaHUS rOMeOoCTasa M YCreLHoW agan-
Tauum opraHmsMa 4enioBeka K U3MEeHeHHbIM YCIIoBMSIM cpefbl. B pamkax nporpammbl «Mapc-500» onpege-
NEHNE KOHLEHTpaUuii 6enKoB MasMbl MPOBOAWIIOCh B SKCMEPUMEHTAaX NPOAOCIHKUTENBHOCTLIO 520 1 105 cyT.
N3mepenns nokaszanu, 4to B 105-CYyTOMHOM 3KCMEPUMEHTE AMHAMMKA McCnenoBaHHbIX 6enkos (al-aHTu-
TpuncmHa (al-AT), a2-makpornobynunHa (a2-M), rantornobuna (Hp), al-kucnoro rnvkonpotenHa (al-AGP)
COOTBETCTBOBAsIa TEHAEHUMAM, HAabNOAABLLUMMCA Ha HayaslbHOM 3Tane npebbiBaHUS UCMbITaTENEN B 3aMKHY-
TOM NPOCTpaHCTBE BO BpeMs 520-AHEBHOIN U30MSILMK: YPOBHU ABYX NeEpPBbIX 6EIKOB OCTaBaNMCh AOCTAaTOYHO
CcTabunbHbIMK, TOraa kak cogepxxaHune al-AGP n Hp 3aMeTHO CHMXanocb, npuyeM B 060MX 3KCNepuMeHTax
BCnea 3a (a3ol cHmkeHust Hp cnegoBano BOCCTAHOBMEHWE €r0 YPOBHS B KPOBM, B TO BPEMS KaK CHUXKEHUE
cpefHeln KoHueHTpaumn al-AGP nporpeccupoBano B xode u3onsiunn. B 520-AHEBHON M301SUMK TakKXKe Bbl-
SIBNIEHO CHMXeHne anonunonpoTtenHoB A 1 B (ApoA, ApoB) u TpaHcdeppuHa (Trf). Kak nokasanu nposeaeH-
Hbl€ 3KCMEepPUMEHTbI, 6OMBLIMHCTBO MCCeA0BaHHbIX H6€/IKOB Y OCHOBHOM YacTu WCMbITaTeNnel pearMpoBasno
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Ha YCNOBUS U30MSALMM CHUKEHMEM KOHLEHTPAUUK B Mfia3Me, HO MPpU YBENNYEHUU ASIMTENBbHOCTU BO3AENCT-
BMSI HanpaBfEHHOCTb W3MEHEHMI MOrfla CMEHWUTBLCA Ha MPOTMBOMOJIOXKHYIO BCIEACTBME aanTWBHbLIX, @ B
OTAENbHBIX CNy4YasiX, BO3MOXHO CE30HHbIX, U3MEHEHWUIA METAb0IM3Ma U CUCTEMbI CUHTE3a BENKOB NMA3MbI.

OTMeyeHHoe paHee B 135-cyTouyHoin usonaumu (nporpamma HUBES) 40 %-Hoe CHWXXEHWE coaepXKaHus
al-AT 1 a2-M pe3ko KOHTpaCTUPYET C OTCYTCTBMEM 3aMETHbIX CABUrOB 3TUX MoKa3aTesieil B aHanornyHble
CPOKW M30JIALIMOHHOIO BO3JENCTBUS B 060MX 3KCnepuMeHTax «Mapc-500», B TO BpeMs Kak CTEMEHb CHMXeE-
HMa Hp 6bina NpubnnsnTensHO OANMHAKOBA BO BCEX TPEX UCCNeAoBaHUsIX.

Pe3ynbTaThl npeanonaratoT, YTO MacwTabupoBaHue 06UTAeMOro MpPOCTPAHCTBA 3KCMEPUMEHTaNbHOro
KOMMJ/IEKCa W COBEPLUEHCTBOBAHNE pPEXMMA NPOMUIAKTUUYECKMX MEPOMNPUSTUIA MO3BOSIUIO0 CMSAMYUTL BO3AEN-
CTBUE U30MALMM Ha 6ENKOBbIA COCTaB MMa3Mbl KPOBM.

BJINSAHUE NPOAOJDKUTEJIbHOINO OBUTAHNA B SAMKHYTOM OB bEME HA MNAPAMETPbI
AHTUOKNUCNUTEJIbHOINO FOMEOCTA3A YEJIOBEYECKOIO OPrAHU3MA NO PE3YJ1IbTATAM
SKCNEPUMEHTA «MAPC-500>

Jlesnn I.%, Monos N.H.*, Mapknn A.A. 2, Mopykos b.B.?

'BepnuH, HUWN aHTUOKMCUTENBHOM Tepanim
’THL, PO-MBI PAH

K HebnaronpusitTHbIM (hakTopaM KOCMUYECKOro MosieTa, BO3AEWCTBYIOWMM Ha OpraHn3M 4esioBeka, OTHO-
CSATCSI HEBECOMOCTb, MMMOANHAMMS, KOCMUYECKOE M3/yYEHME M MCUXO3MOLMOHASbHBIA CTpecc, 06ycioBeH-
HbIA ANUTENbHLIM MpebbiBaHUEM B 3aMKHYTOM MPOCTPaHCTBE. Bce (akTopbl BAUSIIOT Ha MHTEHCUUKaLUMIO
CcBOH60OAHO-paAMKanbHbIX MPOLECCOB B OPraHn3Me, YTO OTpULATENbHO CKa3blBAETCSH Ha COCTOSIHUM 3[40POBbSI
n paboTocnocobHOCTM KOCMOHABTOB. JKcnepumeHT «Mapc-500» npegoctaBun YHUKaNbHYHO BO3MOXHOCTb
OLIEHWTb BANSIHWME (haKTOPOB repMoobbeMa Ha BblleyKasaHHble MpoLecchl. s 3Toro B AMHAMUKE U30/1sILMM
oTbupanucb Npobbl renapHU3MpPOBaHHON Ma3Mbl KPOBW, KOTOPbIE OblIM 3aMOPOXXEHbI U aHa/IM3MPOBAINCh
Nnocsie OKOHYaHMSI SKCNEPUMEHTA.

AHanus npoBoaunscs No paHee onucaHHoW cxeme [Popov et al., 2003] ¢ noMoLIblo MeToaa TEPMOVHULIMK-
pOBaHHOM XeMutloMUHecUeHUun (Www.minilum.de). M3mepsanuce cnegytowme napametpel: ACW — cymmap-
Hasl aHTMOKUCINTENbHAs EMKOCTb BOAOPACTBOPUMBIX KOMMOHEHTOB Myia3Mbl KpoBKu, ASC — aHTUOKUCIUTENb-
Hasi eMKoCTb ackopbaTta, UA — aHTMOKMCIIUTENIbHAasi EMKOCTb MOYeBOWM KuncnoTbl, AOW — ocTaTodHast aHTu-
OKUCNUTENbHAs €MKOCTb HeMaeHTU(UUMPOBaHHLIX BewecTB, ARAP — aHTWpaauKanbHasi akTMBHOCTb (nu-
Mo)NPOTEMHOB Kak MapaMeTp CTEMNeHU MX OKUCIUTENbHOro nospexaeHus [Popov et al., 1999], ACL — aHTu-
OKWUCIUTENbHAs EMKOCTb YXMPOPACTBOPMMbIX aHTUMOKCMAAHTOB, 0kono 80 % KOTOpPOM MpuHagnexaT BUTaMu-
Hy E kak cymMe a- n y- TokoheposioB.

Mony4yeHHble AaHHbIE ANCKYTUPYIOTCS C YY4ETOM (DM3NONOrMUYECcKNX 1 BUOXMMUYECKMX NapaMeTpoB, Nony-
YEHHbIX APYrMMMN y4aCTHUKAMK 3KCNepUMeHTa.

Crincox nimrepatypebi: Popov 1., Popov M., Lewin G.: Assessing the risk of diseases by means of oxidative
stress parameters of blood plasma. In: D. Galaris (Ed.) Free Radicals and Oxidative Stress: Chemistry, Bio-
chemistry and Pathophysiological Implications. Proceedings of the Meeting of the Society for Free Radical
Research. Medimond, Ioannina, 2003, p. 219-223.

Popov 1., Lewin G.: Photochemiluminescent detection of antiradical activity. VI. Anti-
oxidant characteristics of human blood plasma, low density lipoprotein, serum albumin and aminoacids dur-
ing /n vitro oxidation. Luminescence 14 (1999), p. 169-174.

PACTEHUSA KAK DJIEMEHT C)XO N MUHTEPbEPA MAPCUAHCKOIO SKCNEQUMUMOHHOIO
KOPABJIA
JleeurHcknx M.A., CoivyeB B.H., KaperxnH A.T'., lMogay6ko C.B., Hegpbegosa E.J1.,
Curnasosa O.b., flepergsesa T.A.
r'HU PO-MMBIT PAH

MHOrOYMCIEHHbIE 3KCMEPUMEHTbI MO BbIPaLUMBaAHUIO pacTeHWI, NpoBeaeHHble B nocneaHne 20 neT Ha
6opTy OK «Mup» 1 MexayHapoaHOW KOCMUYECKOW CTaHLMK, MOKasann, UTO YC/IOBUS KOCMUYECKOro MoseTa
He OKa3blBalOT BO3JEMCTBUA Ha POCT U Pa3BUTUE BbICLLIMX PACTEHMIA. DTO NMO3BONSET FOBOPUTL O BO3MOXXHO-
CTM BbIPaLLMBaHMS OBOLLUHBIX M AEKOPATMBHBIX Ky/bTYp U Ha 6OPTY MapCMaHCKOro 3KCneAuMUMOHHOro kopab-
ns. B paMkax 3KCrnepuMMeHTa Mo MOAroTOBKE MEXMIAHETHOM MUCCUM MPOBEAEH SKCMEPUMEHT Mo OTpaboTke
cUcTeM Xu3HeobecrneyeHnss npeanonaraemMoit akcneanunn. OfIHUM U3 3N1EMEHTOB 3TOM CUCTEMbI SBNSNACh
opaHxepes Ansi BblipalLyBaHMsl OBOLLHbIX pacTeHWn. B aaHHOWM opaHXepee McnbiTaTeny BbipaliMBanu pacre-
HUSI peamca, MU3YHbl, YKpOra, LaBens, TOMaToB, CMaZkoro nepua, Nyka lannota. B pesynbtaTe akcnepu-
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MEHTa YCTaHOBJIEHO, YTO B YC/IOBUSIX 3aMKHYTOrO repMoobbeMa C 3KMMNaXKeM U3 6 YenoBeK BO3MOXHO MOMy-
YyeHune NOSIHOLEHHON 61oMacChl PacTeHMn A1 MOMOSIHEHUS paLMOHa NUTaHKs! NpY BbipallMBaHUM pacTeHUM.
MpoAYKTUBHOCTb PacTEHUA He OTAMYaNach OT AaHHbIX, OTMEUEHHbIX B MpeaBapuTENbHO MPOBEAEHHbIX Na-
60paTOPHLIX KOHTPOSbHBIX 3KCNEPUMEHTaX. AHaNIM3 KayecTBa pacTUTESIbHOM BMOMacChl BhISIBUS1 €€ COOTBET-
CTBME TUrMEHUYECKMM HOPMaTvBaM MO MOKas3aTeNnsiM MUKPOBUONOrMyeckon 6e30MacHOCTU: KOMMYECTBO
23pOOBHBIX MUKPOOPraHM3MOB Ha MOBEPXHOCTU NINCTLEB M MIOAOB He npeBbiwano 15 000 Ha 1 r ceiporo Be-
Lecrsa.

B akcnepuMeHTe No MMMUTALMM MapCMaHCKOM 3KCneanLMmn NoMMMO OBOLLIHOM OpaHXepeu MUCMosib30Basach
opaH)epeliHas ycTaHoBKa «Aerogarden», pacnosfioXXeHHasi B KatoT-KOMMaHMW. YCTaHOBKa MOXET 6biTb uUC-
Mosib30BaHa Anst Ky/bTMBUMPOBAHUSI LIBETOYHbIX, MPSHO-BKYCOBbLIX M OBOLUHbIX PACTEHUA. IKUNAXKEM 6blIO
NpoBeAeHO TPU NoceBa pacTeHWi B ycTaHoBKe 'Aerogarden'.

CnepyeTt OTMETUTb, YTO, HECMOTPS Ha BO3MOXHOCTb Bblbopa mcnblTaTenn Npeanoyan BblpalimBaTth TOMb-
KO LBETOYHblE KyNbTypbl. [TOMUMO 3TOro, Kak n B 105-CyTOUHOM 3KCNEepUMEHTEe, UCMbITaTenn yCnewHo npo-
BE/M BbIFOHKY LIBETOB rmnneacTpymMoB. B 0boux akcnepumeHTax AaHHas LUBETOYHas KynbTypa Bbi3Bana no-
BbILLEHHBIV NOMNOXWUTENbHbLIN UHTEPEC Y WUCMbITaTeNEN. 3TN [AaHHble MOATBEPXAAT MMAOTE3Y O TOM, 4YTO
BaX>XHOCTb BKJIHOYEHUSI B CUCTEMbl 06uTaHus Buonornyeckmx 06beKTOB CBA3aHa He TOMbKO C YAOBNETBOpE-
HVWEM YTWUNWUTAPHbIX MOTPEOHOCTEN B ede WM BUTaMMHaX, HO C FyOUHHbIMKM MOTPEBHOCTSMU YenoBeKa B
06LLEHNM C XKMBbIM.

AOAUVHAMUKA NMOKA3ATEJIEA BHELLUHEIO ObIXAHNUA N TASOOBMEHA Y MAFAAAHCKOVI

reynnbl YYACTHUKOB CATEJUVIUTHOIO UCCNNEAOBAHUA B PAMKAX NMPOEKTA «MAPC-500»
Maxcumos A.J1.,, CyxarHoBa W.B., BqoseHko C./.

Hay4Ho-uccnenoBaTenbckmit LeHTP «ApkTuka» [BO PAH, MaraaaH

B pamkax npoekta «Mapc-500», MOMUMO METOAMK, BKIIOYEHHBIX B 06LUMI MPOTOKON NPOBEeAEHUs napan-
NefbHbIX UCCIEAOBAHWUM, MPOBOAMMBIX B pasnnyHbIX peroHax P®, HamMu 6bi10 NPOBEAEHO M3YUYEHME CE30H-
HbIX M MEXIPYNMNOBbIX NEPECTPOEK NoKasaTenen hyHKUMM BHeWHero abixaHust (OB/]) n rasoaHanusa y xm-
Tenen r. MaragaHa B nepuog c uoHa 2010 no okTa6pb 2011 roaa. U3 yyacTHukoB npoekta (20 yen.) 6biam
BblAE/IEHbI, HA OCHOBE MoKa3aTesien BapuMabenbHOCTU KapavopuTMa, 2 MoArpynnbl: 1-8 — My>X4uHbl C npe-
obnagaHMeM Baro-HOPMOTOHMYECKOW akTUBHOCTbO (N = 11, Bo3pact 31,6 + 1,2 neT, Macca Tena 78,9 = 2,6
Kr.) U 2-9 — nMua ¢ CMMNAaTOTOHUYECKON akTUBHOCTbIO (N = 8, Bo3pacT 29,3+1,1 neT, Macca Tena 74,9+2,4
Kr.).

Mpn aHanuze ®B[, 6bI10 YCTAaHOBNEHO, YTO Ha MPOTSHKEHUM BCEro nepuoda nokasatenu XEJ, O®XEN,
O®B;, MOCsgy,, MOCys50,, COCy5.750, HAXOAATCSH HMKE AOSHKHBIX BENMMUYMH. [Nns napaMeTpoB ra3oobmeHa 6bina
BbISIB/IEHa CnefyoLwas ce3oHHas aAvHaMuka: MO, yBenMunBaeTcs npenMyLecTBeHHo netom — go 298 + 10,1
MJ1/MUH 1 OCEHbIO — o 284 + 12,8 mn/MuH, a KNO, yBennumeasicb netom — o 35,1 £ 1 mMn/n n cHmxkaertcs
oceHbto — 10 33,4 = 1 mn/n.

Mpn 3TOM cnegyeT OTMETUTb CHWXKEHHblE Ha 25 % 3HayveHuss KMO, OTHOCUTENbHO HOPMATMBHbLIX BEN-
YMH. AHanu3 rokasaTeneil B 3aBUCMMOCTY OT TUMA BEreTaTUBHOM PerynsiumMmn nokasas, YTo y CMMMATOTOHK-
KOB HabntoaatoTcs 6onee Huskme 3HadveHus [0, MO, U cyTouHbIX 3HeprosaTpaT. OTMeTUM, yTo B 1-1i1 noa-
rpynne, nokasaTtenu ®B/ v razoaHannsa B MeHbLLUEN CTeNeHn 6blnn NoABEPXKEHbI CE30HHON ANHaMMKe. Ha-
MU 6blIM OTMEYEHbI U3MEHEHWS NPOXOAMMOCTU KPYMHbIX U MENKMX 6POHXOB C NMMKOM MOBLILIEHUS UX 3Hade-
HWUI B 3UMHUIA nepuoa roaa (Hosbpb, Aekabpb) — A0 104 = 6,1% 1 93 £ 5,3% U C NOHWKEHNEM B BECEHHUM
nepvog roga (anpenb, Man) — o 100 + 5,6% u 78 £ 5,5% cOOTBETCTBEHHO.

Mpu aToM, B heBpane HabntogaeTcs nosbiweHne ao 3,6 £ 0,1% nokasatens cogepxanust CO, B Bbiabl-
XaeMoM Bo3ayxe. Bo 2-ii moarpynne B rogoBoM LMKie 6biia ycTaHOBMeHa 6onee BblpaXkeHHasi AMHaMMKa
M3y4yaeMbIx nokasaTenien, Mpu 3ToM Haboaanocb CTaTUCTUYECKU 3HAYNMMOE YBENTMYEHNE SHEpro3aTpaT Bec-
Hoi (MapT) — Ao 1,3+0,1 kkan/MuH 1 oceHbto (CeHTA6pb, OokT6PL) — A0 1,45 + 0,1 KKan/MWH, a B NETHUN
nepuod (MIOHb, ML) — AblXxaTenbHOro obbema — o 702 + 64 mMn, MMHYTHOrO obbeMa apixaHns — o 8,9 +
0,3 n/MuH.

TaknuM 06pa3oM, YCTaHOBNEHO, YTO CE30HHas AMHaMMKa M3MEHeHUs! (PYHKUMOHanNbHbLIX MoKasaTenein
CBsi3aHa C TUMOM BEreTaTMBHOMN perynsumm, Yto Heo6XOAUMO YUMTbIBaTb MPU OLIEHKE WU CPABHEHWUU pPeE3YSib-
TaTOB, MOJTYYEHHbIX B APYrMx rpynnax y4acTHMKOB CaTe/sIMTHOrO MCCneaoBaHus, NMpoOBOAMMOrO B paMKax
npoekTa «Mapc-500».
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OCOBEHHOCTU CTOMATOJIOMTMYECKOIO MOHUTOPUHIA B OKCMEPMMEHTAX
C JIUTEJIbHOW U3ONSALMEN

Manamyx C.C., TuxornoBa I'.A.
r'HU, PO-MMBIN PAH

Llenb uccnenoBaHusl — OLEHUTL BAMSIHUE (haKTOPOB ANUTENBHON U30ASLMKM HA COCTOSIHUE OpraHoB Mo-
NTOCTW pTa YenoBeKa C MOMOLLbIO COBPEMEHHbIX CPeACTB CTOMATONIOMMYECKOro KOHTPONS.

MaTtepuan u MeToabl. M3yyeHo CoCTosiHME NonocTu pta y 18 Ao6poBonbLEB-UCNLITATENEN B BO3pacTe
oT 25 oo 38 neT B cepumn akcnepuMeHToB npoekta «MAPC-500». Y Bcex UMeHOB 3KMUNaXKein A0 Hadana 3Kc-
nepumMeHTOB Bbla NpoBeaeHa caHauust NooCTK pTa.

Ha atane npegBaputensHoro otbopa BbiSIBASMCL MPOrHOCTUYECKN BaXkKHble KpUTepun cTomMaTonornye-
CKOro 30p0Bbsi KaHAMAATOB. MpoBoAMNCsS c60p aHaMHe3a, aHKETMPOBAHWUE, BU3YasibHbI OCMOTP YENOCTHO-
NMLEBOM 06M1acTu M MOMOCTM pTa, aHalM3MpoBasMCb OPTOMAHTOMOrPaMMbl U MPULESbHLIE PEHTFEHOBCKME
CHMMKM 3y6OB; ANs U3yUeHust UHAMBMAYaNbHbLIX OCOBEHHOCTEN CMblKaHMsl 3y6OB MCMONb30Ba/IMCh AMArHoO-
CcTndeckne mofenun dentocter. CneumanbHO Ans 3KcnepuMeHTa «Mapc-500» 6bin pa3paboTaH anroputM
cToMaTonornyeckoro obcnenoBaHns C NpuBAEYEHNEM CPeACTB TenemeauumHbl U hOTOMOHUTOPWHIA, KOTO-
pble MO3BOSWN O6BEKTUBHO OLEHWTb CTOMATOSIONMYECKUI CTaTyC YYaCTHMKOB 3KCMEPMMEHTa Ha 3Tanax
ajanTtaumun. Mcnonb3oBanmchb Takxke cpeacTBa 6akTepnonornyeckoro KOHTpons.

Pe3ynbTaTtbl. B xo4e AvHaMU4eckoro HaboaeHUs AMarHOCTUPOBaHbI M3MEHEHWS CIM3UCTON 060/I04KM
1 3ybOB Yy YacTu ucnbiTaTeneit, 6051ee BbipaXXeHHbIE B 3KCepUMeHTe ¢ 520-cyTouHol usonsumen. Hambonee
BEPOSITHO, YTO OBHapy>XeHHble MaTosiornyeckne nameHeHust 6oi1M 06ycnoBneHbl UCXOAHBIM UHAMBUAYaNb-
HbIM CTOMATONIOMMYECKUM CTaTyCcOM McnbiTaTenei. OHM TakxkKe SBASNUCh PE3YNbTAaTOM HapylleHusl npaBui
MMrMEHbl U3-3a CHUXKEHUSI MOTMBaUMKU. OTCYTCTBME MOTMBAUMM K MOAAEPXKAHUIO TMIMEHWUYECKON YMCTOTbI
MOMOCTN pTa Mbl, B TOM YNCNE, CKNOHHbI OTHOCMTb K MPOSIBIEHMSIM acTeHM3auMn OpraHvM3Ma B YC/I0BUSIX
ANUTENBHON M30nauUMn. UHAMBUAYANbHO CKOPPEKTUPOBAHHbIE MpPOrpaMmMbl NpPoduUIakTUYecKon MoMoLLM Ha
aTanax M3015UMM NO3BOSIMAN HUBENMPOBaTb ANArHOCTUPOBAHHbIE COCTOSIHWSA; HEOTNOXHas MeaWLMHCKas
MOMOLLb HE OKa3blBanach.

MMenacb 4eTko 0603HauYeHHas TEHAEHUMS K pa3BUTUIO SIBIEHUI adanTaummy CIM3UCTON 060/104KM NOMoC-
Tn pTa, bonee Bblpa)keHHas! C yBE/IMYEHNEM MPOAOIKUTENTILHOCTU CPOKOB 3KCMEPUMEHTOB.

METABOJINYECKUE PEAKLIUM OPFTAHU3MA YEJ/IOBEKA B YC/I0OBMSIX 520-CYTOYHOM
n3onsaunm B rePMOOBbEME
Mapknr A.A., )Kypasnesa O.A., Mopykos b.B., Kysunuxkuu /].C., 3abosiorckas W.8B.,
Bocrpnkosa J1.B.
r'HLY, PO-MMBIN PAH

B akcnepuMeHTax ¢ nsonaumen npoaomkntensHocTbio 105, 135 1 240 cyT, MMUTUPYIOLWIMX YCNOBUS ANNn-
TENbHbIX OpOUTaNbHLIX NONETOB, ObIAM UCCNeaoBaHbl OCHOBHblE 3aKOHOMEPHOCTU M3MEHEHWI obMeHa Be-
LLIeCTB Y YENOBEKa, BbI3BaHHbIX AENCTBMEM KOMMNJekca (akTopos repmMoobbeMa [MapkuH, CTporoHosa, Boc-
TpukoBa u ap., 1997; MapkuH, XypasneBa, Boctpukosa 1 ap., 2001; MapkuH, XXypasnesa, MopykoB 1 Ap.
2010]. B 3TOM CBSI3N MpeACTaBASIET 3aKOHOMEPHbBIA MHTEPEC M3y4YeHne MeTabonMyecKnx peakuuin B akcne-
PUMEHTE, MOAENMPYIOLLEM AanbHUIA MEXMIAHETHbIN NOJIET.

Y Wwectn ucnbiTaTenein-aobpoBosbLUEB B ANHaMMKe 520-CyTOUYHOW M30MSUMM B repMOo6beME MPOBOANIIN
buoxmMmyeckne mccnefoBaHns KpoBu no 41 nokasaTento, pe3ysbTaTbl KOTOPbIX MO3BOMWAM OLEHUTb CO-
CTOSIHWE OpraHoOB U TKAHEN, a TakXKe OTAENbHbLIX CTOPOH O6MeHa BELLECTB.

YCTaHOBNEHO, YTO BCE 3HAYEHWUSI UCCNeA0BaHHbIX MoKasaTesnell He BbIXOAWAW, B OCHOBHOM, 3a rpaHuLbl
AnanasoHa ¢usnonormyecko Hopmbl. CaBuri, Habniogarowmecss 06bIYHO MPU ANIUTENBbHBLIX KOCMUYECKUX
nonertax, 6blM BblpaXKeHbl B MUHUMANbHOW CTEMEHW: MOBbILLANach akTMBHOCTb TpaHCaMUHa3, Habnoganach
TEHAEHUMS K CHVDKEHWMIO YPOBHSI MOYEBOM KUCNOTbI, ene3a, M KpeaTuHWHa. BonblUMHCTBA WM3MEHEHWH,
MMEBLUMX MECTO B MpeablAyLuMX 3KCMepUMEHTax C AUTENIbHON M30M1SUME, OTMEUYEHO HE BblNo: OTCYTCTBO-
Baslo MOBbLILLEHWNE YPOBHS XOSIECTEPUHA C NepepacnpeacsieHNEM coaepXXaHusl ero dpakuuii, He 6bino yBenu-
YEHWUS KOHLEHTpauun 6unupybuHa; He HabnoAaNnoCcb NPU3HAKOB CHUXXEHUS MIHTEHCMBHOCTM 6ENKOBOro, a3o-
TUCTOro, 3HepreTndeckoro obmeHa. He oTMeuanocb ocnabneHust pyHKUMIN CKENETHOM MyCKynaTypbl, MWUO-
Kapaa, NoaXXenyao4HON Xenesbl, XKenyao4HO-KULWEYHOro TpaKTa.

Takum 06pa3oM, ANMTENbHOE BO3AEMUCTBUE Ha OpraHmn3M KoMriekca hakTopoB repMoobbemMa B 3KCnepu-
MeHTe «Mapc-500» agekBaTHO KOMMEHCUPOBAIOCh UCMbITATENSIMU, HE NPUBOAUIO K BblpaXeHHbIM U3MeHe-
HMSIM 06MeHa BELLECTB U HE BNINSJIO Ha COCTOSIHWUE OPraHOB U TKaHei.
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OCOBEHHOCTU ®YHKLIMOHAJIbBHOIO COCTOSAAHWA JIOP-OPrAHOB 1OBPOBOJIbLIEB
B 3KCMEPUMEHTAX C AJIUTE/IbHO N3O0NSALUMENA, NPUMEHUTE/IbHO K MEXXMJTAHETHBIM
KOCMWUYECKMUM NOJIETAM
Mayres 3./1., Curanesa E.3., Tuxoriosa I'.A.
rHL, PO-UMBIN PAH

OnbIT MEAULIMHCKOro KOHTPONS 3a coctosiHueM JIOP-opraHoB y A06pOBOMbLEB B paHee npoBefeHHbIX
KaMepHbIX IKCMEPUMEHTaX, B TOM YMC/e B FOAOBOM MEAUKO-TEXHUYECKOM 3KCMEPUMEHTE MO M3y4YeHnto obu-
TAaEMOCTU YenoBeKa B YCIOBUSX ANUTENbHON U30MSUMM C SKCMEPUMEHTaNbHBIMU CUCTEMaMK XXK3Heobecne-
yeHus [BypHassH 1 coaBT,1969], cBUAETENLCTBYET O BO3MOXHOW MHAMBUAYaNbHOM peakuum JIOP-opraHoB
oTAeNbHbIX A0OPOBO/bLEB B 3TUX YCNOBUAX. OTMEUEHHbIe M3MEHEHWs, B LIE/IOM, XapaKTepusoBasiMCb TeH-
[EeHUMEN K HapacTaloLwen CyxoCTU CM3NCTON 060M0YKM NOMOCTU HOCa U BEPXHUX AbIXaTesbHbIX NyTer, Ha-
JIMYNEM CKOMJIEHUSI CEPHBbIX MAcC B HaPYXXHbIX CIYXOBbIX MPOX0AaX, YMEPEHHbIX M3MEHEHWUN (YHKUMKN 060-
HsHKUS (No TuNy ceHcnbunmsaumn), BpeMeHHoro (MM NOCTOSIHHOIO) NOBLILLEHUS MOPOroB C/yXa, CBA3aHHOMO
C MOBBILIEHHBIM aKyCTUYeCkMM (DOHOM B repMoobbeme [MauHeB 1 coasT., 1971; 2003]. B HacTosiwem coob-
LWeHnn 0606LeHbl gaHHbIE MO OueHKe (YHKUMOHaNbHOro coctosiHust JIOP-opraHos 6 AobpoBonbLeEB B BO3-
pacTte oT 28 a0 39 net (cpeaHwii Bo3pacT 33,5 roaa), NPUHSABLIMX y4YacTue B 520-CyTOUHOM HA3eMHOM 3KC-
nepuMMeHTe, UMUTUPYIOLLEM HEKOTOpbIe dur3nonornyeckue acdexTbl NnoseTa Yenoseka Ha «Mapc» u apyrue
MeXnnaHeTHble noneTsl. MporpaMMa uccrieaoBaHWin BKIOYana 3K30- sHAOCKoNuYeckoe obcnegosaHue JIOP-
opraHoB A06poBObLEB A0 M MOCME 3aBEpLUEHMSI KCMEPUMEHTA, ANHAMMYECKY0 MX OLIeHKY B npouecce
AJMTENBHON M30M8UMM Ha OCHOBE WMHAMBWMAYaNbHOMO OMpoca Ha OCHOBe TenekoHdepeHuui. B npouecce
aKCnepuMeHTa oTpabaTtbiBanacb TEXHOMOMMS BO3MOXHOCTU  BMAEOIHAOCKONMMYECKoro obcneaosaHus JIOP-
opraHoB (npexzae BCEro OTOCKOMUKM) HEMOCPEACTBEHHO A06pOBOIbLAMMN M KOHCY/IbTAUMUs pe3ynbTaTtoB 06-
CnefoBaHns co CneuUmManncToM-0TOPUHONAPUHIONOroM. MNoaobHas TexHONorMs uMeeT 6onbluyto NepcneKkTuBy
ANS UCNONb30BaHNA B LENsSX MeAMUMHCKOrO KOHTPONS 3@ COCTOSIHMEM 3[0pOBbSi KOCMOHABTOB B TEKYLUMX
nonetax Ha MKC n B nepcnekTMBHbIX MEXMNIAHETHbIX noneTtax. NpoBegeHHoe ayamoMeTpuyeckoe obcneano-
BaHue A06pOBOJIbLEB A0 M MOCNE 3aBEPLLEHUS] SKCMEPUMEHTA HE BLISIBU/IO 3HAYMMbIX M3MEHEHWI MOPOroB
cnyxa nocne AnuUTeNnbHON U30nsSuMK. BbisiBNEHHbIM cybaTpoduueckunii GoH CM3nUCTbIX 060/104eK Yy OTAESb-
HbIX f06poBoSbLEB (B BMAE MPEUMYLLECTBEHHON CyXOCTW C/IM3UCTOM MOSIOCTU HOCA U HANOXEHWUS! Cn3K-
CTbIX U CyXMUX KOPOYEK) HOCU/T 06paTUMBIA XapaKkTep.

3JIEKTPOMUOIPA®UYECKUE NMOKA3ATEJ/IN HEAPOMBILLEYHOIO CTATYCA
YYACTHUKOB HASEMHOI'O 9KCNEPUMEHTA «MAPC-500» B TECTE HA
ANOPEPEHLUNPOBAHUE MbILLEYHOIO YCUINA

Meviran A.FO , Cmonmesckwii A.E. >, ®omuna E.B. °

! NeTtpozaBoack, PrBOY «MeTpo3aBOACKMI rocyAapCTBEHHbIN YHUBEPCUTET»
2 THL PO-MMBI PAH

Ncnbityemble (n = 6), no aABoe B TedeHne 70 CyT BbIMOSHSIN CUIOBbIE N LIMKINYECKME YMPaXKHEHUS Ha
oAHOM u3 6 TpeHaxepoB (MDS, acnaHaepbl, BUOpPOTpEHAXeP, BENO3ProMeTpP, aKTUBHas M naccuBHas 6ero-
Bas AOPOXKa) B ycroBusix 520 cyT msonsumMm B repMoobbeKTe, MMUTUPYIOLLEM KOCMUYEeCKUMn Kopabnb. Ha
35- 1 75-1 AeHb KaXaoro TPEHMPOBOYHOMO Neproaa perncTpupoBany nHTepdepeHUmMoHHyo SMI (MIMI, 25
cek) (OO0 HeipocodT, MBaHoBO, PD) MbIWL NeBol Horu: mm. vastus lat. (VL), tibialis ant.(TA), gastrocne-
mius med. (GM), soleus (Sol). CaMokneswmecs 3neKTpoabl pacnonaraan Haj OCHOBHOWM MacCoM MblLLbl,
MECTO NpUKpenneHns oTMedanu. AHanusmpoBanu cpegHioo yactoty (MNF, + SD, 'y) n OMI. Bcero npose-
AeHo 15 umknoB mamepeHunid. Kaxxablii UCMbITYyeMbIA MpoLUen ABa nepuoaa oTAbixa OT ynpakHeHui (no 35
AHen). MNF 1 OMIT HbOpMaTHBHBI MY OLIEHKE HEMPOMBILLEYHOrO CTaTyca, U MO3BOMSIOT BbISIBNATbL TPEHU-
pOBOYHbIV 3pekT u yToMneHne [Farina et al., 2004]. CHmxeHne MNF yKasblBaeT Ha yCUMIIEHWE CUHXPOHMU-
3auUMK ABUraTesibHbIX eAnHUL, HeobXxoaMMOe Ans pa3BuTUS GosblUei CUNbI.

3a BpeMsi NPOBEAEHUS SKCMEPUMEHTa ABUraTesbHasi akTUBHOCTb MUCMbITaTeNnel NoCTENEHHO CHUXKaNach, a
MNF nmMena TeHaeHUMO K cHukeHunio (p > 0,05) Ha 5-10 Ny Bo BCex Mblwuax. Sol geMoHCTpupoBana oco-
6yto anHamuky MIMI, nockonbky MNF B cpeaHeM ans BCel rpynnbl UCMLITYEMbIX, M3MEHSAcb B Hamnpase-
HWKW, NPOTMBOMOJIOXXHOM B CPaBHEHUW C APYrMMU MblLAMK, B TedeHue Bcex 520 cyT aKcrnepuMeHTa.

YCTaHOBNEHO, YTO pa3Hble TWMbl TPEHAXEPOB OKa3anu creuuduyeckoe AeNCTBUE Ha HEMpOMbILLEYHBbIN
CTaTyC UCCNeaoBaHHbIX Mbllwl. B YacTHOCTM, naccuBHas 6erosasi AOPOXKA Bbi3Bana K 70-My AHIO CHUXXEHUe
MNF kambanoBmaHoW Mbillbl Ao 95,3 £ 2,9 I'u, 4To 6bIN0 HMXE Ha 5—15 U MO CpaBHEHWIO C APYrMMK Tpe-
Hakepamu. TpeHaxxep MDS Bbi3Ban Hanbornblee cHmkeHne MNF Bcex ocTanbHbix Mbiw, (183,5 + 13,1 ans
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Gm, 166,2 £ 16,0 ana TA n 166,4 £ 30,8 Ty ana VL, 4to Ha 5-30 Iy MeHbLle, YeM NpWU UCMONb30BaHMK
ApYrux TpeHaXkepoB), HE OKa3aB 3aMeTHOro BAMSAHMSA Ha Sol. OLeHUB CTeneHb CHMXXEHWS YacToTbl NS pas-
HbIX MbILIL WU Pa3sHbIX TUMOB TPEHAXEPOB, COCTaBUIN PENTUHT 3DHEKTUBHOCTM TPEHAXEPOB OT Haubonee
80 HamMmeHee 3ddekTnBHblX: I. MDS (ocobeHHo ans TA, Gm u VL); II-III. MaccuBHas 6erosasi gopoxka
(ocobeHHo ans Sol) n BenospromeTp; IV-V. dcnaHaep u BubpoTpeHaxep; VI. AKTuBHas 6erosasi JOpOXKa.

BJINSSHUE METABOJIMMECKMX U KOTHUTUBHbIX BO3AENCTBUNA HA
KPOBOOBPALLEHUE N BUOIJIEKTPUYECKYHO AKTUBHOCTb N0OJIOBHOINO MO3rA

Mopesa T./N., lNacexoBa O.b., Kpuywes E.C., fJobpoxkBawnra E.N., Boporkos FO./.
My, PO-MMBI PAH

B 3kcnepvMeHTe ¢ ANUTENbHON U30NSUMEN NPOBOAUSIUCL UCCNIEAOBAHMS AMHAMMKM MO3rOBOr0 KPOBOOO-
paLleHnst 1 B1O3NEKTPUYECKON aKTUBHOCTM FOJIOBHOrO MO3ra nof AEWCTBMEM Harpy3o4uHbiX npob: meTabo-
nnyeckon (anHo3) U KOrHUTUBHLIX (BepbasibHbIN U HeBepOanbHbIA TECTbI).

Mocne onpeaeneHusi OHOBbLIX 3HAYEHUIA NMHENHON ckopocTh kpoBoToka (JICK) no cpeaHei Mo3roBoi
aptepun (CMA) noo4epeaHo npoBoavan npobbl ¢ anHo3; BepbaribHOW Harpyskoi B Buae noabopa CioB Ha
onpegeneHHylo 6ykBy; y3HaBaHWS MpeabsiBieHHbIX Uryp M3 NpoOBOSIOKM NPV MOMOLM OLlyrnbiBaHus 6e3
KOHTPOJIS 3PEHMSI M OMO3HaBaHWE UX MO KapTUHKE — TaKTUMbHbIM rHo3uc [Milner, 1974]. MNpoBoannocb Mo-
HUTOPUPOBaHNE KPOBOTOKA BpPy4HYto No CMA 1 HenpepbiBHas 3anuck 23, OueHMBann MakcMmanbHyto (cuc-
TOMIMYECKYI0), MUHUMASIbHYIO (AMACTONMYECKYIO) M CPEAHIO CKOPOCTb KpoBoToka no CMA c obenx CTOpOH.
PacueT cnekTpa 33 npoBoaMScs ANs MokasaTenel MOWHOCTU anbda-putMa (MKB/2) npaBoro v neBoro
nonywapwii. iccnegoBaHne npoBeAeHO Ha 6 y4YacTHUKaX 3KCriepuMeHTa U 5 f06poBosibLAax KOHTPOSIbHOM
rpynnbl.

Mpn aHanu3e Nony4YeHHbIX AaHHbIX OKa3an0Ch, YTO peakuns KPOBOTOKA Mpu nposeaeHun dusnonoruye-
CKMX W KOrHWMTWMBHBLIX Harpy3oK pa3fnvyanacb: npu anHos JICK nnaBHO yBenuuuBaniacb, BO3Bpallasicb K
NPEXHUM 3HAYEHMSIM MPU NpeKpaLleHn Harpy3ku, a B NpoLecce BbINOMHEHUS KOrHUTUBHBIX Npob JICK me-
Hsnacb BOMHOOBPA3HO, T.e. MPOMCXOAWMIO MEPUOAMYECKOE MOBbILWEHWE U CHMXXEHWE CKOPOCTU KpOBOTOKA,
ANUTENBHOCTb NepuoaoB coctaBnana 15-18 cek. CTeneHb M3MEHEHUS KPOBOTOKA Oblfla pasfiMyHoOM CO CTO-
POHbI NPABOro M JIEBOrO MOJYyLIAapWs, COOTBETCTBEHHO NMpeAronaraemMbiM 30HaM akTuBaumn. CneKkTpasnbHble
XapaKTepucTnkm I3 CMHXPOHHO C MOKa3aTesisiMM KPOBOTOKA MMENN XapakTep MiaBHOMO U3MEHEHUs B OTBET
Ha anHO3, AECUHXPOHM3aLMN NPV NPOBEAEHMN KOTHUTMBHBIX NPo6 1 NPaKTUYeCcKn NOIHOrO BOCCTaHOBEHMS
[10 UCXOAHBIX MOKasaTeneln Npu AoCTMXEHUN OHOBbLIX 3HaueHui JICK.

BbisiBneHHas BONHOO6pa3HOCTb (MEpPUOANYHOCTb, YHAYIUPYIOWMIA XapakTep) AMHAaMUKM MO3roBOro Kpo-
BOODpALLIEHUS MPU KOTHUTMBHBIX MpoLIeccax TpebyeT usydyeHns u 6yaeT npeacTaBnsTb 0COBbIA MHTEpeC B
nocrneayoLwmx nccneaoBaHmsx.

MOAENNPOBAHME AESTEJIbHOCTU 3KUMAXKA HA MOBEPXHOCTU MAPCA B
3KCMEPUMEHTE C 520-CYTOYHOW U30JISILIMEN

Mopyxos b.B., femuH E.I1., Benaxkosckmii M.C,, Yersepros K.TI.
r'HU, PO-MMBIN PAH

Mpn npebbiBaHMM 3KMM@Xa Ha MOBEPXHOCTM Mapca OCHOBHbIMW BbIMOHSEMbIMK paboTamMn  6binn
MOAENMpOBaHWe paboTbl Ha MapCUAHCKOW MOBEPXHOCTM, MOAENMPOBAHUE WCCeAOBaHMA UMUTATOpa
MapCMaHCKON MOBEPXHOCTM C MOMOLLbI0 pOBOTOTEXHUYECKOrO cpefcTBa «[ynnuBep», a Takke WCMNonb-
30BaHWE KOMMbIOTEPHBIX MOAENEN U TEXHOMOMMW BUPTYanbHOW peanbHOCTU (3kcnepumeHTsl PRET n VIRTU).

Mpy MoAENMPOBaHWM BHEKOpPabenbHOW AEeATENbHOCTU WUCMbITaTeNeld Ha WMUTATOPE MapCUaHCKOM
MOBEPXHOCTM WUCMNOMb30BanMCb ckadanapbl «OpnaH-2», MpeaBaputenbHo, Ha 6a3e OAO HIM «3Be3ga»,
KaHaMAaTbl B YNEeHbl 3KMMaXa OblM O3HAKOMIEHbI C YCTPOWCTBOM ckacdaHapa M ero cucTeM, rnpu 3ToM
OLUEHUBaNUCb MHAMBUAYaNbHbIE BO3MOXHOCTM M yaobcTBo paboTbl B ckadaHape. MNepea nepnoaoMm m3o-
NSIUMKM, HAa UMUTATOPE MapCUAHCKOW MOBEPXHOCTM Bblnia NpoBeAEHa TPEHMPOBKA Mo paboTe B ckadaHapax,
KaHaAMAATbl B 3KMNAX MOAYYMNM 3aKNOUYUTENbHbIE WHCTPYKUMM W cAann 3ad4eT no TpebosaHusM
6e30nacHoCTy.

Mepen NepuosoM BbICAAKM Ha MMUTATOP MapCUMaHCKOM MOBEPXHOCTM 6blnv NpoBeaeHbl 3 TPEHMPOBKM B
ckaaHapax ¢ ydyactveM wucnbitatenen OAO HIMM «3Be3pga» anst oTpaboTKM KOHKPETHOM LIMKIOrPaMMbl
paboTbl, COrnacoBaHNs CUCTEMbI CBSI3U MeXAy YyYaCTHMKaMW BbIXOAA WM CUCTEMbl MEAULMHCKOrO KOHTPONS.
Mo pe3ynbTaTaM KaXAoh TPEHWMPOBKM 3KMMax 6bin MHMOPMMPOBaH, eMy 6bliv nepefaHbl KOMMEHTapUu u
BUAEOMaTEpPUAsbl, U KaXkaas rocneaylowas TPeHUPOBKa NJiaHNpoBanach C YYETOM BOMPOCOB M 3aMedaHuii
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akunaxa. lepen nepBbIM BLIXOAOM Ha MOBEPXHOCTb «MapCMaHCKWMN AecaHT» MpoBen Mpo6HbLIN BbIXOA B
LUSIO30BOM  OTCEK, MOBTOPWA MpoLeaypy <«BXOXAeHus» B ckadaHap, MpoBepun CBA3b W CUCTEMY
MeANLIMHCKOrO MOHUTOPWHra.

B coOTBETCTBMM C NporpamMMoi Bbl10 OCYLLECTBNEHO 3 BbIXOAA M3 MMUTATOpa NOCaA04HOro Moayns 3Y-50
Ha UMWUTATOP MapCMAHCKOW MOBEPXHOCTH, @ UMeHHO: 14, 18 n 22 despans 2011 roga. ns Kaxaoro Bbixoaa
6bina paspaboTaHa OpuruHanbHas UMKIOrpaMMa. TUMOBLIMM 3afa4vaMu NPy BbiIXxodax SBASNNCL cbop 06-
pasLoB rpyHTa C NOBEPXHOCTM MMUTATOpa, paboTa ¢ acTpoduanyeckummn npubopamu. lMNpu BbIXOAAX UC-
nosib3oBanock 060pyaoBaHue, paspabotaHHoe PKK «3Heprus» ans nyHHOM nporpamMMbl, U Hay4Hoe obopy-
AoBaHue, npepoctasneHHoe MKW PAH. B npouecce TpeTbero Bbixoga bbiia oueHeHa BO3MOXHOCTb NogbeMa
ucnbiTatens B BEPTUKAIbHOE MOMIOXKEHWE NOC/Ee ero NageHns Ha rpyHT.

Bce paboTbl N0 MOAENMPOBAHUIO AEATENBLHOCTU Ha NOBEPXHOCTM Mapca 6biin NpoBeAeHb! UCnblITaTeNs MU
YCMELLUHO C MOJHBLIM BbIMNO/HEHNEM 3aMnlaHUPOBAHHOMN LIMKIOrPaMMbl.

MMUTALMOHHOE MOAENUPOBAHUE NUCCNEOQOBAHNA MAPCUAHCKOMN

MOBEPXHOCTU C NOMOLLIbIO POBOTOTEXHUYECKOIOCPEQCTBA «I'YJUJITUBEP>»
Mopykos b.B.>, HWsyenko B.[1.", Mopykos WN.B.", Ky3neyos A.b5.?

' THU PO-MMBI PAH

2 MOCKOBCKMIA FOCYAAPCTBEHHBIN YHUBEPCUTET MPUBOPOCTPOEHMS N MHDOPMATUKM

PaboTa yenoBeka Ha MOBEPXHOCTV OCBaMBaEMbIX MaHET TPebyeT BbICOKOW 3h(PEKTUBHOCTM U BbICOKOMO
YPOBHS (DYHKLMOHaNbHOW paboTocnocobHocTn. AnuTtenbHoe npebbiBaHWe B YCIIOBUSIX MUKPOrpPaBUTALIMKU B
nepvog MEeXraHETHOro MepeneTa U OrpaHMYEHHOE BO3MOXHOCTSIMU CUCTEMBI XXM3HeobecneyeHusl Bpems
paboTbl KOCMOHaBTa B ckadaHApe NMMMUTUPYIOT NPOAC/IKUTENbHOCTb AEATENIbHOCTM BHE CMyCKaeMoro mMoay-
ns. NpUMeHeHne AMCTAHUMOHHO YNpPaBAsieMblX pOBOTOTEXHUUECKUX CPEACTB 3HAUYUTENbHO pacluMpsieT BO3-
MOXHOCTM AiecaHTa, obecreunBasi BbiMO/IHEHME YaCTU UCCNEeA0BaTENBCKMX M OMepaLMOHHbIX 3a4ay.

B akcnepumeHTe ¢ 520-cyTOUHON M30nsLUMEN MOAENMPOBaHNE paboTbl pOBOTOTEXHUYECKOrO CPEACTBA Ha
MMUTATOPE MapPCMAHCKOM NOBEPXHOCTM MPOBOAMMNCE C NOMOLLBIO poBepa «[ynnueep». Mpu ero NpoekTnpo-
BaHUM YYMTbIBASIOCh, YTO IKMNAXY HYXKHO ByaeT ocBamBaTb paboTy ¢ pobOTOM CaMOCTOSATENbHO, Henocpea-
CTBEHHO Mepen BbICAAKOM, YTO OMpeaensiyio HeobXxoAMMOCTb MPOCTOTbI YNPABEHNS U BbICTPOTY 06ydeHus.
Cnepyet oTMeTUTb, 4TO poBep «[ynnueep» obecrneunBaeT BuaeomnsobpaxeHne NoBepXHOCTW, PacCTaHOBKY
1 cbop MOBWNBHBIX AaTYMKOB M 06Pa3LI0B IPyHTA C MOMOLLBIO MaHWUNyNATOPa, MOHUTOPWHI NapaMeTpoB cpe-
Abl 0bMTaHMs C NoMoLLbIO 060pYA0BaHMS, YCTAHOB/IEHHOIO Ha CaMOM poboTe.

YnpaBneHve pobOTOTEXHUYECKMM CpeacTBOM «[lynnmBep» OCyLLECTBsSIacb U3 MOAYNS, MoaenvpyoLle-
ro nNocagky Ha MoBepXHOCTb Mapca, € BbIbpaHHOro sKMMNaXxeM kommnbtoTepa. B pabote npuHUManu yyactue
BCE YIEHbl «MAapCUAHCKOro AecaHTa». [loaroToBka K 3TOMY OMEpaulMOHHOMY 3KCMEPUMEHTY 3aHuMana 2-3
3aHsTUA Mo 1 yacy. Bce y4aCTHUKM 3KCNepUMeEHTa NpoLwn obyyeHne HEMOCPEACTBEHHO MNepes BbIXOAOM Ha
MOBEPXHOCTb MMUTATOPA, ANS KaXaol ceccun 6bi/1o pa3paboTaHO HOBOE 3aflaHMe U MHAMBUAYASbHbIA Map-
WpYT ABWXKEHMS. 3apadelt sIBNsNacb yCTaHOBKA Ha MapCMaHCKON MOBEPXHOCTM MMUTATOPOB AAaTYMKOB AJ1s
M3MEpeHVsl MapaMeTPOB OKpYXKatoLeln cpeapl, coop 0bpa3uUoB FpyHTa Mo YCTaHOBIEHHOMY MapLupyTy, c6op
paHee yCTaHOB/IEHHbIX UMUTAaTOPOB AATYMKOB, MOHUTOPUHI NMapaMeTpoB cpeabl 0buTaHums.

Mcnonb3oBaHne poboToTeXHMYECKOro cpeactsa «lynnvBep» NO3BONWIO OCYLLECTBUTb HEKOTOpble one-
paLnM BO3MOXHOMN AeATENbHOCTY 3KMMaXa Ha MMUTaTOpe MapCMaHCKOMN MOBEPXHOCTM, YNIEHbI «MapCUaHCKO-
ro gecaHta» paboTtanu 3anHTepecoBaHHO M NPOhECCMOHABbHO U YCMELWHO CNPaBUINCE C 3a4aHNEM.

MCCNEAOBAHUE CUCTEMbI FEMOCTA3A B YCJ/IOBUSIX 520-CYTOYHON U30NS1LNN
B TEPMOOBBEME
Mopyxos b.B., Kysnuxnr [].C., MapkuH A.A., Boporyos A.J1., J)Kypassiesa O.A.,
3abosnorckas N.B., Boctpnkosa /1.B.
r'HY, PO-UMBIN PAH

Mpouecc 06pa3oBaHns U aerpagaummn hrbprHa, Kak BaKHEMLLMIA KOMMOHEHT perynsummn arperaTHoro co-
CTOSIHUS! KPOBM, UIPaeT CYLLECTBEHHYKO pOMb B MOAAEP)XaHWM 0OLLEero roMeocrasa opraHusma. B ycnosusix
48-CyTOYHON M30MISIUMKM OTMEYUEHO YBENIMYEHUE coaepXaHust ubpuHoreHa [KanaHaapoBa, [MoyykaeBa,
1982], B TO BpeMs kak npu 105-CyTOUYHON U30NSALMM Ero KOHLIEHTPaLMS CTaTUCTUYECKU 3HAUYMMO He u3me-
Hsinack [Ky3mukuH u gp., 2011].
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Llenbto nccnengoBaHns SIBNSIETCAS XapakTepUCTMKA npoueccoB obpa3oBaHns U pacrnaga ¢dvbpuHa B AuHa-
MMWKe 3KCnepuMeHTa ¢ 520-cyTouHoM n3onsuuein B repMoobbeEMe.

B umTpaTtHol nnasme 6 UCNbITaTeNEN MYXXCKOro rnosa B Bo3pacTe oT 28 Ao 39 neT onpeaensiv BeIM4YnHbI
TpombuHoBoro BpemeHn (TB), koHueHTpauun dubpuHoreHa (®BIN), pacTBOpUMbIX (HUOPUH-MOHOMEPHbIX
komnnekcoB (POMK), D-gumepa (A4), nnasmuHoreHa (M), TkaHEBOro akTuBaTopa nnasmuHoreHa (TAIN),
TpombomoaynuHa (TM); aktuBHocT daktopos II, VIII, XIII (FII, FVIII, FXII) u a,-aHTunnasmuna (AM). Bas-
Tue bromaTepuana ocyLIEeCTBNANOCh 3a 7 CYT 10 Ha4yana Bo3aencTeus, Ha 60-, 120-, 168-, 248-, 274-, 299-,
360-, 417-e, 510-e CyTKM M30M19UMK, @ TAKKE Ha 7-e CYTKM Nepuoaa nocneaencTems.

OTMevaeTcs AoCTOBEpPHOE yBennyeHne KoHueHTpaumm OBl Ha 60-e cyTku, 4To, NO-BMANUMOMY, CBSI3aHO C
npoaosHKatoLeicsl aganTaumein K ycrioBmsiM repmoobbema. Mpu 3TOM OTCYTCTBOBanM M3MeHeHust TB u ak-
TMBHOCTM FII, 4TO yKa3blBaeT Ha HEM3MEHHOCTb YPOBHS (pnbpuHoobpazoBaHus.

HesHaunTenbHbIli ypoBeHb POMK, yanvMHeHne TB OfHOBPEMEHHO CO CHMXXEHHOMN KOoHUeHTpaumen OB un
MoBbILLEHHON TM OTHOCUTENBHO (DOHA, HauMHas co 168-X CyTOK 3KCMEPUMEHTA, YKa3biBAOT Ha HEKOTOPOE
CHWKeHne ypoBHS hnbprnHoobpa3oBaHMs B 3TOT nepuoa. BeposiTHO, AaHHble M3MeHeHNs CBA3aHbl C 0COHeH-
HOCTSIMK 6€/1KOBOro M MMNUAHOro o6MeHa BO BpeMs A/IMTENbHOM m3onaumn [MapkuH, 2010]. Bobilenepeunc-
NEeHHble M3MEHEHWUs1 OTPaXkaloT HM3KWUI ypoBeHb (MOBPMHONM3a, YTO MOATBEPXAAETC 6AM3KMMM K HYSO
3HayYeHMAMN KOoHUeHTpaummn [, TAl, npakTnyeckn HemameHHbIM ypoBHeM 117, Al u FXIL.

TakuM 06pasoM, B XoAe ASIMTENbHOM M30MSUMM B repMoobbeMe, HaumHas co 120-X CyTOK BO3AENCTBUS,
HabnogaeTcs CHMKEeHMe akTMBHOCTU npoueccoB (pubprHoobpasoBaHms Ha oHe CTabunbHO HM3KOro YpoB-
HS dmbpunHonu3a.

UHOOPMALIMOHHAA NOAAEPXXKA B CACTEME MEAMLIMHCKOIO OBECNEYEHMA
NMUJIOTUPYEMOIO KOCMMUYECKOI'O NMNOJIETA HA MAPC

Mopyxos b.B., Xosinn C.®., E.Il. JemuH
r'HU PO-MMBIT PAH

NHdopMaLMOHHast 4acTb CUCTEMbl MeaMLMHCKOro obecrieveHust ByaeT BkIOYaTb 0b6beanHEHHYH 6asy
[aHHbIX, SKCNEPTHbIE CUCTEMbI, MaTEMaTMYECKME MOAENM, BCTIOMOraTesbHblE CPpeACTBa.

ObbeanHeHHas 6a3a AaHHbIX MpeacTaBNseT CUCTEMATU3MPOBaHHYIO, YAOOHYIO Ans AOCTyna U UCMOosb30-
BaHUS MHGOPMALIMIO MO KIIMHUYECKON MeAMLMHE, MEAMUMHCKUM pUCKaM, CpeacTBaM MpodunakTuKK, BAus-
HUIO (DaKTOPOB AUTENBHOMO NOSETa Ha (PU3NoONOrMYecKkne cucTteMol M paboTocnocobHOCTb, NapaMeTpam K
YMPaBeHUIO Cpeaol 0buTaHus.

DKCMepPTHbIE CPeACTBa BK/IIOYAKOT CheumanmM3MpoBaHHble NporpaMMbl U obecneyunBaloT onepaTUBHLIN U
[ONrOBPEMEHHbIN MPOrHO3 COCTOSIHMS (DU3MONOMMUYECKMX CUCTEM, BbIOGOP METOAOB AMArHOCTMKM, METOLOB U
PEXUMOB NPOMUIAKTUKKN, CPEACTB KOPPEKUMU U ONTUMM3aLMKM NCUXODU3NOIOrMYECKOro CTaTyca, JIeYeHns
BO3MOXHbIX 3a60/1€BaHWM, YNpaBAeHUs NapaMeTpaMm cpeabl 06UTaHus.

MaTeMaTnyeckne mMoaenm obecneymBaloT ONTUMasbHbIN PEXUM MAaHUPOBAHUS U NPOBEAEHNS UCCeo-
BaHWI1, CyLECTBEHHO MOBLILAKT BO3MOXHOCTW aHanu3a M MHTeprpeTaumMn pesysibTaToB M BKIKOYaloT Moje-
M GpU3MoNOrnyYecKnx cucTeM, NpodeccuoHanbHOWM AESTENBHOCTM Y B3aMMOAENCTBUSI.

Mcnonb3oBaHme AaHHbIX PecypcoB 06ecrneumBaEeT peanmnsaumio cneayowmnx BaxkHENILNX hyHKLUNA:

— 0onepaTMBHOIO M PETPOCMEKTUBHOIO AOCTYNa K MHGopMaumm n pabotbl ¢ ee 6onbwmMK ob6bemMamu;

— TMPOrHO3MPOBAHWUSA COCTOSIHMSI KOHKPETHOTO YjleHa 3KuMaXxa W B3aMMOAENCTBUSI B CUCTEMAX «orepa-
Top—cpeaa obMTaHns» n «onepaTop—MallnHa»;

— 0MnepaTMBHOrO MAaHWPOBaHMUS MPOrpaMMbl UCCNeN0BaHWI, NporpaMMUpPyeEMOro Bblibopa ONTUManbHOMO
KO/IMYECTBA M3MEPEHMI, YacTOTbl 06CNIEA0BaHMI, METOOB CTAaTUCTMYECKOW 06paboTKy.

EanHas cucteMa nMHMOPMaLUMOHHOW NOAAEPXKKM C YKa3aHHOM CTPYKTYPON M YHKUMAMKM ONpeaensieT Ha-
[EXHOCTb CUCTEMbI MEAMLMHCKOro obecrieyeHnst NUIOTMPYEMOM MapCUAHCKOM 3KCMeauUmMn, OnTMMasibHoe
(PyHKUMOHMPOBaHME annapaTHbIX CPeACTB M 060pyAOBaHMSI, @ TakxkKe LWMPOKNE BO3MOXHOCTU aHanm3a v Ha-
YUYHO-MPaKTUYECKOro UCMOJb30BaHNS Pe3ybTaToB.

MpeaBapuTenbHbIA aHanM3 pe3ynbTaToB 520-CYyTOYHOMO 3KCMEPUMEHTA B LIESIOM M pe3yNbTaTbl OTAENb-
HbIX WUCCNEAOBaHMI MOKasann MpPaBWAbHOCTb M MEPCNEKTUBHOCTb KakK BbIGPAHHbLIX Hay4HbIX HarpaBieHui
UCCNeaoBaHNM M 3KCMEPVMMEHTOB, TakK M UX METOAMYECKOrO M annapaTHO-UHOPMALIMOHHOIO obecneyeHus,
[OCTYMHOrO Ha [JaHHOM 3Tare C YYeTOM JAaJibHeNWnX pa3paboToK, pa3BUTUS U COBEPLUEHCTBOBAHMS MEANKO-
TEXHUYECKUX, MHDOPMALIMOHHBIX M NMPOrPaMMHbIX CPEACTB.
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MELIVIKO-FEHETVI‘-IECKVIVI AHANN3 AAANTALUNOHHBIX BO3MO)XHOCTEM
YEJIOBEKA B YCJ/IOBUSIX 520-CYTOYHOW U30NSILIMN B TEPMOOBBEME
Mopy«xos B.B.", /lanynosa H.A.%, liserxoBa T.I.>, Epwosa E.C.>, Mangpon N1.A.7,
KocsixoBa H.B.?, Besixo H.H.?, Mapkur A.A.*
''HU PO-MMBMN PAH
>Mockea, ®IBY MeanKo-reHeTUUECKUiA HayuHbIii LeHTp PAMH

B ycnoBusix AfMTENbHOMO KOCMMYECKOro MOJIETa OpPraH13M YenoBeKa NMoABEPraeTcs BO3AEUCTBUIO pa3HO-
obpasHbix cTpeccoB. CNOCOBHOCTb NPOTUBOCTOATL CTPECCOPHBIM (hakTopaM UHAMBMAYasbHA M onpeaensieTcs
reHETUYECKUM CTATyCOM. BaxkHylo ponb B 3TOM MpoLEecce UrpatoT reHsl pubocomHoln PHK (P), koTopble
obecneumBaloT cMHTE3 6e/1koB B kyieTke. ObLee KOMMUYECTBO CMOCOBHBIX K TpaHCKpunuun Pl (HEM3MEHHbIN
NPV3HaK reHoMa KaXx4oro YenoBeka) B AMMNIONMAHbIX reHoMax BapbupyeT B npeaenax ot 120 go noytn 200
KOnuit. 3To onpeaensieT pasnnyusl B afanToCcrnocobHOCTU pasHbIX MHAMBUAOB. Ecniv cuna cTpecca Benvka, a
aflanTuBHblE CMOCOBHOCTU OpraHvM3Ma HeAoCTaTOuHbl, HabnoaaeTca rmbenb KMETOK MyTEM anonTosa, 4YTo
npuBoAauT K HakonneHuio HK B nnasme Kposw.

Y WeCTu y4yacTHMKOB 3KCMEPUMEHTa LUMTOreHeTUYeCcKn onpeaeneHa reHoMHas fosa Pl no pasmepy ce-
NEKTMBHO OKpaLUEHHbIX HUTPATOM cepebpa KiacTepoB reHoB pubocomanbHoi PHK Ha MeTadasHbIXx XpoMo-
coMax. FeHoMHas ao3a Pl y ucnbitatenen BapbupoBana ot 144 no 168 konwiA, UTO COOTBETCTBYET CpeaHeu
afanTvBHOM Ao3e. KpoMe Toro, B X0[1e 3KCriepMMeHTa onpeaensnm Konmyectso BHekneTouHon AHK (BkAHK)
B M/1a3Me KPOBM METOAOM (PeHOSIbHOM 3KCTPaKUMM M aKTUBHOCTb TPAHCKpUNUMKM Pl MO U3MEHEHWMIO KOnnYe-
CTBa apreHToduAbLHOrO MaTepyana B aapbilkax MMGOUNTOB.

McxoHO aKTUBHOCTb TpaHCKpUNUmK PI nposiBisiia NonoXuTesbHYO KOPPenauuio ¢ reHOMHoW ao3oi Pr,
W B X04€e 3KCNepuMMEHTa B LIESIOM He BbIXOAWNa 3a npeaenbl, XapakTepHble Aflsi Cly4YaiHol BbIBOpKM 340po-
BbIX MY>XUYMH cpeaHero Bo3pacTa. lNpu 3tom konuuvectBo BKAHK cyuwecTBeHHO M3MeHsnock. Y 5 ns 6 ncnol-
TyeMblX KOHUeHTpauus BkAHK B TeueHue nepBbIX ABYX MecsUEB U30MsumMM Bo3pacTana B 2,2—4,5 pasa, 4uto
CBMAETENbCTBYET 06 yCMneHMn anonTto3a B pe3yfbTaTe CcTpecca. 3aTeM KoHueHTpaumsa BkAHK cHuamnach o
NCXO/IHbIX 3Ha4YeHu. OCOBEHHO BbIpaXXeHHoe yBenunyeHune konundectsa BKAHK (B 3—12 pa3) oTMeyeHo y 3
ucnblTaTenen B nepuod MX MoAesbHOro Bbixoaa Ha Mapc. Mpu 3ToM y mucnbitatenst E konnuectso BkAHK
noyTV B 4 pasa npe.blllasno 3HayeHue y AsyX Apyrux. B nHtepsan spemenn 300-360 aHel y Bcex nCMbITye-
MbIX OTMeYeH BTopol nuk yeenndyenns BkHK B 2,5-3,7 pa3za. O6Hapy)XeHHble U3MeHeHUs Y 5 13 6 ucnbita-
Tenen CHUXanncb Ao OHOBOIO YPOBHS K 7-M CYTKaM Mepuoaa BOCCTaHOBNEHHUS.

MCCNEQOBAHUE CUCTEMbl UMMYHUTETA YE/IOBEKA B YC/IOBUSIX 520-CYTOYHOM
N30JiLMN B TEPMOOBDBEKTE

Mopyxos b.B., PoikoBa M.I1., AHTponosBa E.H., bepeHgeeBa T.A., [ToHomapes C.A.
rHU PO-MBMN PAH

OaHUM 13 haKTopoB, KOTOPbIE MOMYT IMMUTMPOBATbL YBENUUYEHUE MPOAO/HKUTENBHOCTY NpebbiBaHUs Ye-
NTOBEKA B YC/IOBUSIX KOCMMYECKOrO MOJIETA, ABMSAETCH YrHETEHWE MMMYHOSOMMYECKOW PEaKTUBHOCTU. UMMy-
HOJIOTMYECKUE UCCNE0BaHNS, NMPOBOAMBILMECS HA MPOTSHKEHUN YETLIPEX MOCNEAHUX AECATUNETUIA, NMOKasza-
NN, YTO KOCMUYECKUIA MONET MOXET MPUBOANUTL K BOSHUKHOBEHWUIO OTKJIOHEHMI B CUCTEME afanTUBHOMO UM-
MYHUTETA YenoBeka. B TO ke BpeMsi, ogHUMK M3 6a3nCHbIX MokasaTenelt MYHKUMOHUPOBAHMS UMMYHHOM
CUCTEMbI, SABNSAIOTCSA HE TOMBbKO MapaMeTpbl akTUBHOCTU T- U B-3BEHbEB 3[IaNTUBHOMO UMMYHWUTETA, HO M Na-
paMeTpbl HYHKLMOHUPOBAHUS BPOX/IEHHOr0 UMMYHUTETA. OfIHAKO BOMPOC O XapaKTepe OTBETa KETOYHbIX
(baKTOpOB eCTECTBEHHON PE3UCTEHTHOCTU B YC/IOBUSX [ANUTENILHOrO KOCMUYECKOro MOJSIETa 10 HaCTOSILEro
BPEMEHMW OCTAeTCS OTKPbITbIM. MMelolmecs AaHHbIE ManouUCIEHHbl U KacaloTCsl TOSIbKO Mpea- U Mocieno-
NEeTHbIX 06cneaoBaHuit. B cBa3M ¢ 3TMM npobreMa MporHo3a yHKLUMOHAbHBIX BO3MOXHOCTEN CUCTEMbI
BPOXAEHHOMO MMMYHWUTETA KOCMOHABTOB HA PasHbIX 3Tanax MapCUaHCKOW 3KCMeAULUUM HECOMHEHHO OTHO-
CUTCS K OAHOW M3 aKTyasbHbIX. OCHOBHOW 3afayei AaHHbIX MCCNeaoBaHUA ABMANOCh U3ydyeHue aJanTaum-
OHHBIX MPOLIECCOB BPOX/IEHHOr0 MMMYHUTETA B KOMMJ/IEKCE C OLIEHKOWN MapaMeTpoB alanTUBHOMO UMMYHUTE-
Ta y YenoBeKa, Haxoasallerocs B TedeHne 520 cyT B YCIOBUSAX CTPOroi U30MsLUMN B 3aMKHYTOM repMOoO6bek-
Te. MNpoBeAeHHbIE UCCNEN0BAHNS HE BbISIBUIM CYLLIECTBEHHBIX M3MEHEHUI (PEHOTUMUYECKUX XapaKTEPUCTUK
T- 1 B-nMMdpounTOB Ha MPOTSXKEHUM BCEro 3KCnepuMeHTa. Hanbonee BblpaXeHHbIMU U 3aKOHOMEPHO Ha-
6nopatolmMmca yxe nocne 120 cyT npebblBaHNA B YCIOBUAX M30MALMKN ABMSIOTCA U3MEHEHUS B CUCTEME
CUTHanbHbIX 06pa3-pacrno3HaloLLMX PELIENTOPOB BPOXAEHHOMO MMMyHUTETa — TLR, KOTOpble CBS3aHbl CO
CHWDKEHMEM NPOLIEHTA KNIETOK, SKCMPECCUMPYIOLLUX Ha CBOel nosepxHocTu TLR2, TLR4 n TLR6, B nonynsuum
LIMPKY/IMPYIOLLMX MOHOLMTOB U HEMTPODUIBbHBIX rpaHynounToB. O6Hapy)XeHHbIE CABUMM MOryT 6bITb pacLe-
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HEHbl HE TONMbKO KaK OAWH M3 MPU3HAKOB WUCTOLUEHUS (DYHKLMOHAMBHBIX PE3EPBOB CUCTEMbI BPOXAEHHOMO
MMMYHWUTETA, HO U KaK MpU3HaK «pucka» pasBUTWS BO BPeMsl aKCMeanuMM K Mapcy y KOCMOHABTOB aTUMWY-
HbIX (POPM BOCMANMTENbHbIX MPOLIECCOB, BbI3bIBAEMbIX YC/IOBHO-MATOrEHHBIMM MUKPOOPraHM3MaMu, KOTopble
Npy HOpMasbHOM COCTOSIHUM cucTeMbl TLR He pa3BuBatoTcs.

NMPOBJIEMA OLLEHKN ®YHKLUMNOHAJIbHOIO COCTOAHUA YJIEHOB OKUNMAXXA NMPU
MOJIETE K MAPCY. IOHO30JIOMMYECKUIA noaxon
Mopyxos b.B., baescknii P.M., bepceres E.F0., bepceneBa A.I1., Yeprurxosa A.T.,
3enverxo T.A.
r'HY, PO-MMBI PAH

BBegeHue. BakHOW MpeanochIKOM YCMELWHOro OCYLECTBIEHUST MapCUaHCKOM 3KCMeauuun SIBASIETCS
CnocobHOCTb OpraHu3Ma 4YenioBeka afanTMpPOBaTbCA K YC/IOBUSIM AMTENbHOr0 KOCMMYECKOro noseta. AHa-
/U3 COCTOSIHMSI OpraHM3Ma KOCMOHABTOB BO BPEMS U MOC/IE NMPOAO/IHKUTENBHOrO NpebbiBaHNs B HEBECOMOCTU
Ha OC «Mup» 1 Ha MKC He BbISIBUN KaKUX-NMB0 MaTONOrMUYECKMUX OTKJIOHEHM, NPEnsSTCTBYIOWMX MOCTEMNEH-
HOMY YBENYEHMIO ANUTENIbHOCTM MUNOTUPYeMbIX nonetoB. OaHako npw nonete kK Mapcy cnepyet yuuTbl-
BaTb €lle psf CyLEeCTBEHHbIX (PaKTOpOB, Cpeau KOTOPbIX BaXXHOE MECTO 3aHMMAIOT YBeNMYeHMEe BpPEMEHMU
npebbiBaHUs B KocMoce Ao 1,5-2 neT v BAnsiHME Ha OpraHn3M rmnoMarHUTHOW Cpeapbl.

MeToabl. [lapannensHo ¢ 520-cyToYHbIM 3KCrepuMeHToM «Mapc-500» opraHn3oBaHbl OJHOBPEMEHHbIE
obcnenoBaHna rpynn NpPakTUYECKM 340POBbIX NOAEN B PasfMYHbIX PEMMOHAX MUpa C yvyacTneM Ao6poBOsib-
LieB, BbIMOSHAIOLWMX CBOKO 0DObIYHYIO paboTy M XMBYLLMX B CBOMX €CTECTBEHHbLIX COLMANbHO-ObITOBLIX M Npo-
M3BOACTBEHHbIX YCNOBUSX. MeToAoMorMs 3TMX MCCNeaoBaHUA OCHOBaHa Ha MpMHUMMIAX AOHO30/10rMYECKOi
AMArHOCTMKKM, NpefyCcMaTpMBAlOLWMX BbiSIBNIEHWE MpeaLecTBYOWmnX 60/1e3HN AOHO30/10rMUYeCcKnX U npemMop-
BUAHBIX COCTOSIHWI, ONpefeneHne puUcka pasBUTUS NATONOTMKU C UCMOMb30BAaHUEM BEPOSATHOCTHBIX OLIEHOK.
O6BLEKTOM WUCCNEAOBAHMIN BbIIM MEXaHWU3Mbl BEreTaTUBHON perynsummn (Ha OCHOBE aHann3a BapnabenbHOCTH
CcepaeyHoro putMa) u cepaeyHo-cocyancras cucrtema.

Pe3ynbtaTtbl. Co3aaH YHUKabHbIM 6aHK AaHHbIX, B KOTOPOM COBpaHbl pe3ysbTaTbl OAHOTUIHBLIX Uccne-
[I0BaHWiA, NapannenbHo NpoBeAeHHbIX B TeueHne 520 AHEN y UCTbITaTeNen-4neHoB «MapCUaHCKoro akmna-
Xa» 1y 126 106poBOSbLEB, XXMUBYLLMX B ECTECTBEHHON 3KONTOrMYECKON 06CTaHOBKE B 12 pasnnyHbIX peruo-
Hax B Poccuun, benopyccuu, KasaxcraHe, 'epmanun, Yexumn, Kanage w B CLLA.

3aknroueHme. AHanns noslyYeHHbIX AaHHbIX MO3BOMUT pa3paboTaTb KpUTEPUM OLIEHKWM pUCKa pa3BuUTUS
MaTonorMm y 6yayLmx YIEeHOB SKMMaXei Ha pasHblX 3Tamnax AMUTENbHbIX MEXMNAHETHbIX MOSIETOB, @ TakKe
LUMPOKO WCMO/b30BaTb BHOBb CO3aHHYK METOAOMONMI0, OCHOBAaHHYKD Ha AOHO30/10MMYECKOM MNoaxoae, B
NMpakTUKe 34paBOOXPaHEHUS AN NPOMUNAKTUKM U paHHEN AMArHOCTUKM 3aboneBaHuii Y NpakTUYecKn 3A0-
pOBbIX NtoAeN, 0COBEHHO Y TeX KaTeropuii, KoTopble paboTatoT B CTPECCOpHbIX ycroBusix. Co3aaHHas MeTo-
[0M0orvst MoXeT 6blTb TakXKe YCMEWHO MCNOoMb30BaHa A8 M3y4YeHus pucka pa3BuTUS MaTosforMn npu BO3-
[JEWCTBMM Ha OpraHn3M YenoBeka HeobbIYHbIX YCTOBUIA TMNOMarHUTHOW cpeabl.

CATE/V/IUTHBIW 3KCNEPUMEHT «A0NTOBPEMEHHbIE MEAUKO-3KOJIOrMYECKUE
UCCNEAOBAHUA» B PAMKAX NMPOEKTA «MAPC-500>

Mopyxos b.B., baescknii P.M., bepceres E.F0., bepceneBa A.I1., YeprurxoBa A.I.
My, PO-MMBIN PAH

BBepeHue. Lienbio NpoBOAMBLLNXCS UCCNIEAOBAHMIN SIBMISNOCh NMOMYYEHNE HAay4YHO 060CHOBAHHbLIX AaHHbIX
0 eCTecTBEHHOW AMHaMMUKe MokasaTenielt (OYHKUMOHANbHOrO COCTOSIHUSI OpraHM3Ma B TeYeHue AUTENbHOro
HabntogeHuns (1,5-2 roga) v cpaBHEHWE 3TUX A@HHbLIX C pe3ynbTaTaMu aHaNOMMYHbIX MCCneaoBaHuin B 520-
CYTOYHOM 3KCNepuMeHTe no nporpamMmme «Mapc-500». Mpn 3TOM M3y4yanocb BAMSIHWME HA OPraHU3M KOMMJeK-
Ca BHewHMX (haKTopoB, M MPOBOAUSIACL OLIEHKa MOSyYEHHbIX pe3ysibTaToB MO CPaBHEHMIO C U3MEHEHWUSMM
(YHKLMOHANBHOrO COCTOSIHUS OpraHM3Ma B OTHOCUTENIbHO CTabubHbIX YCIOBUSIX repMOKaMepbl.

Metoamka. [1na npoBedeHMsI MeAMKO-3KOMOrMYECKMX WCCNefoBaHWM WUCMOnb30Basncs  annapaTHo-
MpOrpaMMHBbIA KOMMNEKC «3kocaH-2007>», aHanorMyHbIi TaKoMy e KOMMJIEKCY, MPUMEHSIEMOMY B OCHOBHOM
3KCMepUMEHTE B repMoKaMepe ans 06cneqoBaHnin YIEHOB «MapCUMaHCKOro» akunaxa. Metogonorns mccne-
[0BaHMs bblna MoanduLMpoBaHa NPUMEHUTENBHO K YCIIOBMSIM MPOBEAEHUS UCCNIEA0BAHUI B €CTECTBEHHbIX
MpOV3BOACTBEHHbIX M BbITOBBLIX YCNOBUSIX. B TeueHne Bcero nepuoga uccneaoBaHuii ¢ uoHs 2010 roga no
Hosibpb 2011 roga npoBedeHbl AONTOBPEMEHHbIE MEAMKO-IKOormMyeckne mccneoBaHmst B 12 pasnimuHbiX
pernoHax (B Poccuu, B benopyccum, B KasaxctaHe, B Fepmanun, B Yexun, B KaHage m B CLLUA). B xoge atux
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UCCNefoBaHWM OCYLLECTBNIEHbI 3aMMCKM MAapaMeTPOB, XapakTepu3yWMX CepaeYyHO-COCYAUCTLIM FOMeocTas,
BEreTaTUBHYIO Perynsumio U CaModyBCTBME UCMbITATENEMN.

Pe3ynbTaTtbl. [10Ka3aHo, YTO MHAMBMAYaNbHAA AMHAMMKA (DU3MOSIOrMYECKUX MOKa3aTenel B 3HaUNTE Tb-
HOW CTEMEHM 3aBUCUT OT B/USHMS (haKTOPOB OKpY>XXaloLlel cpefibl. B 60bLUMHCTBE ClyYaeB MakCUMaslbHble
YPOBHW PUCKa pasBUTUSA MaToNIOrMM HaboAaloTca B OCEHHWUI NEPUOA, OAHAKO Y MpPaKTUYECKU 3[0POBbIX
NofAel OHM He NPEBbLILIAIT 6e30MacHOro Nnopora.

3akroueHmne. [JonroBpeMeHHbIN AOHO30/I0MMUECKU KOHTPOSb (DYHKLIMOHAMBHOTO COCTOSIHMSI MpakTu-
YECKM 3[10pOBbIX OJEN, NPOBOAMBLUMIACA B Pa3/IMUHbIX PErMOHaX MuUpa OJHOBPEMEHHO C 3KCMEPUMEHTOM
«Mapc-500%», nokasas, YTo YpOBEHb PUCKA Pa3BUTKS MaTOMOMMM BO MHOIOM 3aBUCUT OT M3MEHEHWI 3KOJO-
rMYECKMX YCrnoBui (KNMMaTUYecKmne, NpoM3BOACTBEHHbIE, COLMANbHO-NIcUXonorndyeckne daktopsbl). Mokasa-
HO, UYTO MOKa3aTeNIM BEreTaTMBHOW PErynsiuMM MoryT ObiTb YCMELHO WCMOJb30BaHbl B KayecTBe YyBCTBU-
TeNbHbIX MHAMKATOPOB pUCKa Pa3BUTUSI MATOMOMMN.

BJ/INSIHUE 520-CYTOYHOW M30NSLUN B FEPMOOBBEME HA XAPAKTEP HOPMO-

N MUKPOIMPOTEUHYPUN Y YEJTOBEKA
Mopyxos b.B.*, Bopoxyos A.J1.”, Mapkun A.A.>, )Xypasnesa O.A.*, Hecteposckas A.FO.?,
Ky3nuknn 4.C.*

r'HY, PO-MMBIM PAH

’MockBa, [leTcKuii LeHTP AMarHoCTMKK U nedenuns uM. H.A.Cemallko

Kak B peanbHOM KOCMMYECKOM MOJETE, TaK M MpU ero Ha3eMHOM MOAENMPOBAHUN NOYKN CTAHOBATCS -
(beKTOpHbLIM OpraHoM BO3AENCTBUSI HEGNAronpUATHLIX (aKTOPOB cpe/ibl, DOPMUPYIOTCA W3MEHEHUSI UX IKC-
KpeTopHol pyHKuum [Fpuropbes, XaHTyH, Mopykos u ap., 2002].

Llenblo HacTosLIEro UccneaoBaHna SBUNOCh M3ydeHne 6eNKOBOro CriekTpa MOYM Y UcnblTaTenel B AMHa-
MUKe 3KCNepuMeHTa ¢ 520-cyTo4HoMN n3onsauunein B repMoobbeMe.

[ns pa3peneHusi 6enKoB CYTOYHON MOYM MCMbITaTeNeNn METOAOM MOJSIYHAaTUBHOMO 3nekTpodopesa B Mo-
nuakpunammaHoM rene [Ornstein, Davis, 1964] npuMmeHeHa opurMHanbHasi Moaudukaums [Hecteposckas,
BopoHuos, MoTtanoea, 2005]. Mpynnbl (pakunini 06bEANHANN B OLIEHOUYHO-3HAYMMble y4acTKu ¢opeorpam-
Mbl: 6enku ¢ MonekynsapHo Maccon (MM) < 65 k[a. (Ty6ynsipHblA KOMMOHEHT); 6enkn ¢ MM > 69 k/[a.
(rnomepynsipHbIN  KOMMOHEHT); anbbyMuH; TpaHcdheppuH; 6enok TamMMa-XopcBana (YpoMyKoma); 30Ha MM-
MyHornobynuHos knacca G; 6enku ¢ MM ot 180 go 400 kla (MeaneHHble rnobynunHbl).

B HauyanbHOWM CTaauu 3KCMEPUMEHTa YBENMYMBAACh A0S KaK rOMEpPY/ISIpHOrO Tak U TyBynsipHOro KOM-
noHeHToB 6efka MouM, B Mnocseayowme Cpokn Habnioganacb TEHAEHUMS K CHUXKEHMIO COAEPXKaHMS 3TUX
6enkoB. Bo BpeMs uMMTaUuM BbixoAa Ha NoBepxXHOCTb Mapca (244272 cyT) ponst TybynsipHOro KOMMOHEHTa
CHWXanack, a rMoMepynspHOro, BKIKOYas BbICOKOMONEKYNSpHble hpakumMn MeasieHHbIX rnobynnHOB U MMMy-
HornobynuHoB G, pocna, Npu 3TOM oTMeYanacb TEHAEHUMS K POCTY coaepXXaHus anbbymuHa. [JaHHble name-
HEHUSI OTpaXkaloT (DM3NONOrMYECKYIO peakLMio MoYeK Ha m3nyeckme Harpysku COMpoBOXAABLUME MOAro-
TOBKY K BbIXOZy M MNcuxosiornyeckuin ctpecc. OTHOCUTENbHOE coaepykaHue TpaHcdeppuHa, HauuHas Co
168-x cyTok nsonsumm, ctabunmanpoBanocb Ha ypoBHe 6511M3koM K hoHoBOMY. CoaepykaHme NPOTEKTOPHOMO
rMNKONPOTEMHA MOYeYHbIX KaHanbueB (6enok TamMa-Xopcsana) He noBbiwanocb. ObHapyXeHHble U3MeHe-
HWUS1 NPOUCXOANIN B paMKax U3NONOMMYECKMX BETMYNH.

Takum obpaszoM, AnuTenbHoe BAUSHWE akTopoB repMoobbeMa Ha OpraHu3M 4YesioBeka MpuBOAMT K ne-
pepacnpefeneHnto 6enkoBbIX (PpakUMin MoUM, OTpaXaroLeMy HOPManbHYO (U3MONOrMYECKYO peakLmio Nno-
Yek.

UCCNEAOBAHUE DOPEKTOB KPAHUANIBHOI'O NEPEPACNPEAENEHNSA XXUAKOCTHbIX

CPEQ1 U OPTOCTATUYECKOW YCTOMYMUBOCTU B YC/IOBUAIX 520-CYTOYHOW U30N15LUNN
Mopykos b.B.>, Hnunnopyx U1.A.>, Bacunvesa I.10.%, Sipos A.C. %, Kamosnos C.P.

r'HY, PO-UMBIM PAH

*MockBa, HIMO «KeHTaBp-Hayka»

OCHOBHOWM LiefIbl0 UCCNeAoBaHUM C y4acTMEM TPOMX 340POBbLIX MY>UYMH-A0OPOBOMLLEBR SBMSIach KOM-
MNEKCHasl OUueHKa pa3paboTaHHOro HOBOro 6e3omacHoro cnocoba Ha3eMHOro0 MOAENMPOBaHNS reMoANHaMM-
yecknx apheKToB MMKpPOrpaBuTaLmMm NyTeM YyepenoBaHusl B TeYeHne Tpex CyTOK 8-4acoBbiX MEpMOAOB CHa B
ycnosumsix aHTnopTocTasa (-12°) u 16-yacoBbiX NeprUoaoB akTMBHOrO 60ApPCTBOBAHMS C NPUMEHEHMEM MOAW-
(bVUMpPOBaHHBIX MPOTMBOMEPErPY30YHbIX KOCTIOMOB «KEHTaBp» C perysiMpyemMbiM OBXMMOM MSITKUX TKaHEN
XKMBOTa, Ta3a M HMXKHUX KOHEYHOCTEN, YTO MO3BOMSNIO COXPaHSATb KpaHManbHOE nepepacrpeaeneHme Xua-
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KOCTHbIX Cpefl B TeUEHME AHS1 BO BPEMS BbIMOSIHEHUS 3a@HHON AESATENbHOCTU B BEPTUKASILHOM MOMOXKEHWM
Tena. BblpaXXeHHOCTb M3MEHEHMI FreMOAMHAMUKKM, BbI3BaHHbLIX MepepacrpeaeneHneM XUAKOCTHLIX Cpes op-
raHM3Ma W XapaKTepHbIX 4/l YC/IOBMIM MUKPOrpaBUTaLmMM, OLEHMBANM MyTEM MPOBEAEHUS CTaHAAPTHbLIX aK-
TMBHBIX opTOoCTaTUyeckux npob (5 MMH) yTpOM MepBbLIX M MOCNEAHMX CYTOK KOMMMEKCHOrO BO3AEWCTBUS.
PaccunTaHHblE CpeHerpynnoBble MoKasaTeM U AMHaAMMKA UHAMBUAYANbHbIX U3MEPEHWUIA CBUAETENBCTBOBA-
nm 06 yxyaweHuM nepeHocMMOCT opTonpobel nocne 60-4acoBoro nepvofa KpaHuWanbHOro nepepacnpege-
NEHUS XXWAKOCTHbIX CPef, YTO MPOSBAANOCH BbIpaXXEHHOW CUMMNATUKOTOHWEN, AOCTOBEPHLIM MOBbILLEHNEM
YacToTbl CEPAEYHbIX COKPALLEHWUIA U ANACTONIMYECKOrO apTEPUANibHOrO AaBMeHUsl, CHWDKEHUEM MYSbCOBOro
JaBNeHns 1 MUHYTHOro obbeMa KpoBOObpaLLEeHUs C pe3ynbTUPYIOWNM pa3BUTUEM MPEKONANTONAHOrO Co-
CTOSIHUS ¥ 2 06CneayeMbixX, YTO COMPOBOX/AANOCh CHKEHMEM AodaMUHeprmyeckon akTuBHocT LIHC ' mo3-
rOBOr0 KpOBOTOKa. [loslyyeHHble pe3ynbTaTbl Nokasanu 3pdekTBHOCTb pa3paboTaHHOro cnocoba, a Takxe
BO3MOXXHOCTb €ro MCMosb30BaHUS A1 MOAENMPOBAHNS BO3AEWCTBMSI CHUXKEHHOTO MO CPAaBHEHWMIO C 3€EMHbIM
YPOBHS rpaBuTaumum, HanpuMep, Ha Mapce.

3KCMNEPUMEHT C 520-CYTO4YHOW U30/ISILMEA B TEPMOOBbEME:
3AQAYN, CTPYKTYPA, NPEABAPUTEJIbHBIE UTOTU

Mopyros b.B., besakoscknii M.C., JemuH E.I1., Cysopos A.B.
rHY, PO-MMBI PAH

DKCNEePUMEHT ¢ 520-CyTOUYHON M30NSUMEN — 3aBEPLLUAIOLLMIA 3Tan CEpUN UCCNEAOoBaHMIM MO MporpamMmme
«Mapc-500», BktoyaBLIen B ceba ceputo UCCNEAOBAHMI C MEHbLUEN NPOAOIKUTENBHOCTBLIO M30M1ALMKN U Ca-
TENNWUTHbIE 3KCNepUMeHTLI. MporpamMmma «Mapc-500» SIBNSIETCS POCCUIACKUM MPOEKTOM, BbIMOSIHEHHBIM C LUK-
POKMM MeXAyHapoAHbIM y4acTMEM Noj PYKOBOACTBOM PockocMoca M Poccuiickoi akageMmn Hayk Ha Hase
Hay4HO-3KcrepuMeHTanbHoro komnnekca (H3K) ML, PO — UMBIT PAH.

Llenbto aKcnepuMeHTa SABASETCS U3yUYeHUe B3aUMOAENCTBUSI B KOHTYPE «YeSIoBEK — OKpYXKatollasi cpeaa»
N MOSlyYeHNEe 3KCNEPUMEHTaNbHbIX AaHHbIX O COCTOSIHUM 340POBbSt M PaboTOCMOCOBHOCTM YenoBeka, Haxo-
[sLIErocsl B YC/IOBUSIX M30M1SUMU B FTEPMETMYHO 3aMKHYTOM MPOCTPAHCTBE OrpaHUYeHHOro obbema npu Mo-
[ENNPOBaHNM OCHOBHbIX OT/IMUYUIA U OFPaHUYEHWUIA, MPUCYLLMX MAapPCMAHCKOMY NoneTy. s AOCTUXKEHUS 3TOM
uenun 6binn chopMynMpoBaHbl U YCMELHO peLleHbl pa3HOobpasHble MeaMKo-buonornyeckne n TeEXHUYECKme
3apaun.

HayuyHasi nporpamMa Bktoyana B cebst 106 poccMACKMX M MHOCTPAHHbIX UCCNEAO0BATENbCKMUX MPOEKTa No
cneaylowmM HanpasneHusMm: 1. KnuHuko-dusnonornyeckne u dusmonornyeckne mccnegosanus (17 poc-
CUIACKUX 1 9 3apybexHbiX); 2. Mcuxonormyeckne u ncuxodmvsnonornyeckne uccneaosanus (16 u 1); 3. buo-
XMMUYECKMe, UMMyHoormyeckme un bruonornyeckne mnccnegosanms (24 n 10); 4. Mukpobuonornyeckue, ca-
HUTApPHO-TUrMeHMYeckne u Mukpobuonorndeckme wuccnepgosanms (7 wn 1); 5. OnepaumoHHO-TEXHO-
nornyeckme skcnepuMeHTbl (10 n 1 COOTBETCTBEHHO).

MoaBoas npeaBapuTenbHbIE UTOMM HEOBXOAMMO MpeXAe BCEro OTMETWUTb, YTO OTOOP YMIEHOB 3KMMNaxa
6b11 BbINOMHEH YCMELWHOo. Jkunax chopMMPOBAsCA KakK eAnHasi KOMaH4a, COXpaHMBLUAs CBOKO LIeNTOCTHOCTb
1 paboTocnocobHOCTb, BO MHOMOM 6/1arofaps NCUX0SI0rMUYECcKOon NoaAepKKe, YTO NOATBEPXKAAETCA KaK une-
HaMW 3KMMa)xa, Tak U NCUXONOrMYECKMMM TecTaMu. BTOpbIM BaXKHENLIMM pe3yNibTaTOM SIBUNOCb COXPaHeHWe
COCTOSIHMSI 3[0POBbSi Yy BCEX YJIEHOB 3KWMaXa, YTO MOATBEPXKAEHO BPAYeOHO-3KCMEPTHOM KOMUCCUEN.
TpeTbe — BCe YfieHbl 3KMNaXka COXpaHWAM CBOK (m3nyecKyto paboTocnocobHOCTb Ha YpoBHe, 6aM3KOM t
nucxogHoMy, bnarogaps cucteme nNpouIakTUKM C UCMOSIb30BAHUEM PasfNYHbIX (PUNYECKUX YNPaXKHEHWI.
Bce cucrtembl HIKa otpabotanm 520 cyT 6€3 cywectBeHHbIX cb60eB. YCMNEWHO BbINO/HEHA BCS Hay4yHasi npo-
rpamMa, BKJOYaBLas B cebs, B uMcne NpoYvero, MoAennpoBaHMe BbiXxoaa W pasHoobpasHble paboTbl Ha Mo-
BEpPXHOCTM Mapca ¢ npMMeHeHMeM ckacdaHApoB, PO6OTOTEXHMKN U CPEACTB BUPTYaNbHON peanibHOCTH.

OnbIT MPUMEHEHUSI METOZIA MCUXUYECKO CAMOPEIYNISILMX B MOAE/IbHOM
SKCNEPUMEHTE «MAPC-500»
Mskmwesa FO0.B.”, lMoxposckwii F0./1.°
'r'HU PO-MBIN PAH
%Poccuiickas MeanumHckas Akaaemmsi NMocneannnoMHoro O6pasosanust M3 u CP PO

CylLEeCTBEHHOW NPO6IEMO SKCNEPUMEHTOB C [UTUTENBHON U30MIALMEN N pearibHbIX KOCMUYECKUX MOJIETOB
SIBNSIETCS COXpPaHEHWE HEWpPONCHMXMYECKOro 340poBbs. B npoekte «Mapc-500» mcnonb3oBanacb paspabo-
TaHHasi HAMK CXeMa MCUXMYECKON CaMOPEerynsiuMm ¢ CUCTEMOMN MOATOTOBKM U 0BYYEHUst HA OCHOBE Knaccu-
yeckoro Metoga W.Lynbua.
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MaBHbIMW OCOBEHHOCTSIMM MPUEMOB CaMOpPErynsaUMK SIBASIOTCS MX aBTOHOMHOCTb; BO3MOXHOCTb NMpuMe-
HeHns NpveMoB Mo TPeHOBaHMIO CUTYaUMM UK PerynsipHo, B KayecTse NpoduiakTM4eckoro CpeacTsa; no-
cne nNpuobpeTeHnst HaBblka ayTOPErySTOPHOE COCTOSIHWE CO3AAETCS 3@ KOPOTKUIM MPOMEXYTOK BPEMEHU (B
TEUYEHWNE HECKOMBbKUX MUHYT), B Nt060N 06CTaHOBKE, Npu /I060M MOSIOXKEHUN TeNa U YAEPXKMUBAETCS HYXXHOE
KONINYECTBO BpPEMEHM.

B npouecce MoaenbHbIX 3KCNEpUMEHTOB MNpoekTa «Mapc-500» HaMu oueHMBANOCb KayecTBO npuobpe-
TEHHbIX HaBbIKOB C MOMOLLbIO 3-yPOBHEBOI0 OMPOCHMKA, COAEPXKALLEro rnepeyncrieHMe 3HauuMMbIX XapakTe-
PUCTUK ayTOperynsaTopHOrO COCTOSIHMS. [N onepaTMBHOM OLEHKM CaMQ4YyBCTBMSI M 3MOLMOHANBHOMO CO-
CTOSIHWSI MCMONb30BasiC MHOroCTyneH4aTbld TecT Ocryaa. [lo v nocne BbINOMHEHUS MeTofa npeanonara-
JTOCb M3MEPEHME OCHOBHbIX dmamonornyeckmnx napametpos (AL n YCC).

B AaHHbIX 3KcnepuMeHTax 6biin caenaHbl cneaytowme HabnogeHs n nonydveHbl pesynbTtatol: 1) Bbiss-
NEHO JINYHOCTHO-MHAMBUAYASIbHOE OTHOLLEHWE K METOAY CaMoperynsumm MUCrbITYEMbIMU CBOEMO COCTOSIHUS.
2) ObyuyaeMoCTb METOAY CPeau WUCMbITYEMbIX TakKe pa3fnuyanacb. 3) KauecTBO BbIMOSHEHUS ayTOreHHOM
TPEHVPOBKM, B LIENIOM, OLEHUBANoch kak cpegHee. 4) Ha 14-cytouHoM aTane «Mapca-500» y Bcex ucnoitye-
MbIX Oblna OTMeYEHa TEHAEHUMS K CHMDKEHUIO cuctonmdeckoro Al u ymeHblueHmio YCC nocne BbINOMHEHNS
ayToreHHoW TpeHupoBkM. 5) [aHHble Tecta Ocryga nokasanu  yhaydlleHWe COCTOSIHUSI  MCUXO-
u3nonormyeckoin cdepbl UCMbITYEMbIX Ha (DOHE BbIMOSHEHUS MPUEMOB CaMOPEryNsiLMM Ha BCEX 3Tanax
peanusaumu npoekta «Mapc-500».

OT 3KCNEPUMEHTOB HA 3EMJ1IE U B KOCMOCE K NTUJ10OTUPYEMOMY MNOJIETY
HA MAPC: MEANKO-BNOJTOTMYECKUE ACIMEKTDI

Heuaes A.I1., Mopykos b.B.
rHY, PO-UMBIN PAH

OnbIT MUIOTUPYEMbIX OpBUTANbHLIX KOCMUYECKMX [OSIETOB, B TOM u4ucie 438-CyTOYHbI MoneT
B.B.MonsikoBa, CBMAETENLCTBYET O AOCTATOYHOM 3(DEEKTMBHOCTM CYLUECTBYIOLWEN CUCTEMbI MX MEAUKO-
6uonornyeckoro obecneyeHnsi. OHaKO OCYLLECTB/IEHNE MWIOTUPYEMOM 3KCMEANUMM Ha Mapc B cuny ee
NPUHLUMIMaNbHbIX 0CO6eHHOCTEN (ANMTENbHOE BO3AENCTBUE HEBECOMOCTU, BbiCOKasl CTENEHb aBTOHOMHOCTM
3KUMaXka, BbICOKUM YPOBEHb paavaumn u ap.) TpebyeT co3gaHusi HOBLIX METOAOB, CPEACTB M TEXHONIOMUM
obecneyeHmnss Xu3HeaeaTeNbHOCTU 3KMnaxa, 4To obycnoenmMBaeT Heobx0AMMOCTb NPOBeAeHMs MnpeaBapu-
TEeNbHbIX UCCNEA0BaAHMI B MOAENbHbIX HAa3eMHbIX 3KCMEPUMEHTAX, Ha OpBUTaNbHbIX CTaHLMSIX U aBTOMaTU4e-
CKMX KOCMMYECKMX annaparax.

B 3TOM KOHTEKcTe MexayHapoaHasi kocMuyeckas ctaHumst (MKC) MOXeT paccMaTpmBaTbCs KaK MCMbITa-
TenbHas nnatdopMa ans oTpaboTkM MEepCnekTUBHBIX METOAOB WM CPeACTB KOHTPONAS M MPOrHO3MpOBaHUS
3/10POBbS YSIEHOB 3KUMaXa, OKasaHWsl MeaMLUMHCKONM NoMoLUM, NPOUNAKTUKM HEGNAronpUSTHOrO BO3AENCT-
BMSI MMKPOrpaBUTaLMM Ha OpraHM3M YenoBeKa, ONTUMU3aUMK AeaTeIbHOCTM YNeHOB 3KUMaXxa, MOHUTOPWHIA
cpeabl 06uTaHMs U T.N. HECOMHEHHasl LEHHOCTb TaKMX UCCIeA0BaHWNIA 3ak/llodaeTcs B UX pesynbTaTtax, no-
JTYYEHHbIX HEMOCPEACTBEHHO B YC/TOBUSIX peasibHOro rnoseTa.

B noknage npviBeaeH KpaTKWi 0630p POCCUMIMCKMX MeAMKO-BMONMOrMyeckux 3SKCMEPUMEHTOB, a TaKkxe
NMpeanoXeHN POCCUIMCKMNX M 3apyBeXXHbIX CeLManncToB Mo MCMosb30BaHUIO BO3MOXHOCcTen MKC B MHTepe-
Cax NOAroTOBKM MapCMaHCKOW 3KCreanLmm.

OpnHako B cpefHeEM MosyrofoBasi NPOAO/MKUTENBHOCTb OCHOBHBIX 3Kkcneanumin Ha MKC, HeconocTaBvmas
C OANUTENIbHOCTbIO MapCMAaHCKON MUCCHM, OrPaHUYEHHBIE BPEMEHHBIE PECYPChI Ha BbIMOMIHEHWE HAYYHbIX MpoO-
rpamMM BCMeACTBME 3aHSTOCTM 3KMMaXka paboTaMy MO YMpaBneHWIO CTaHUMeln, 06CnyXmBaHMI0O GOPTOBbLIX
CUCTEM 1 Ap., 0BYCNOBNNBAIOT HEOBXOAMMOCTb HAa3EMHbIX UCCNEN0BaHUIA.

Takue nccnegoBaHns MOryT MPOBOAUTLCS B YCIIOBUSIX, MOAENMPYIOWMX KaK OTAeNbHble (akTopbl Mapcu-
aHckoro noseta (FMNOKMHE3NSI, UMMePCUS, NePErpy3kn U Ap.), Tak U UX COYETaHHOe BO3aencTBME (nonsip-
Hble 3KCNeanUMmM, Ha3eMHble KOMMJIEKChI, NoABOAHbIE 06beKkThl U T.M.). Hapsay ¢ uccneaoBaHusMm C ydacTu-
€M 4YefioBeka AO0/MKHbI Takke NPOBOAUTLCSA 3KCMEPUMEHTbLI Ha XMBOTHbIX ANS pelleHuns npobnem obecneve-
HUS paaVaLMOHHONM M 3KoSorMyeckor 6e30nacHoCTU.

Ha ocHoBe aHanu3a npobnem mMeauko-6nonormyeckoro obecneyeHns MapcMaHcKom skcneamumun B OKNa-
[e NpeacTaBfieHbl NPeANOXeEHUs MO OCHOBHbLIM HaMpPaBfeHUsSIM UCCEAOBaHUI B OpbuTaribHbIX MofeTax U
Ha3eMHbIX 3KCrepuMeHTax.
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KOMIMJIEKCHASl OLIEHKA AMHAMMWKW HEMPOITYMOPAJIbHOIO,
UMMYHOJIOTMHYECKOI'O, NICUXOP®U3UOJTIOTNMYECKOIO CTATYCA, XXUAKOCTHbIX
CPEQ N COCTABA TEJ1A YEJIOBEKA

Hnunnopykx N.A., Bacnnbesa I'.10., Hockos B.b., Mopykos b.B.
r'HLY, PO-MMBIN PAH

OCHOBHOM LIENbIO MCCNEAOBAHUIA SIBMISNIOCh U3YYEHUE B3aUMOCBS3N MeXAY HEMPO3HAOKPUHHON U UMMYH-
HOW cMcTEMaMM, MCUMXOM3MOMOrMYECKMM CTaTyCOM, M3MEHEHWEM COCTaBa Tesla, YPOBHEM [ABUraTeslbHOM
aKTMBHOCTW B pa3nnyHble nepmoabl 520-CyTouHOM m3onaumn B repMoobbekte. [10 Hayana aKCnepuMeHTa,
kaxkaple 60 cyT nsonaumMnm u Ha 7—14-e CyTKM BOCCTAHOBUTESNBHOIO nepuoga B O4HO U TO XKe BpeMs CYTOK Y
LUIECTN 340POBbIX MY>XYMH-A0O6POBOLLEB MPOBOANIN MOIMCErMEHTHYKO MMMNEAaHCOMETPUIO, MCUXOPU3No-
norumyeckoe o6cnegoBaHNe M B3SITUE BEHO3HOW KPoBW. B npobax KpoBW onpeaensiin KOHUEHTpauuio TUpeo-
MAHbIX W MOMOBbLIX FOPMOHOB, KOPTWU30/1a, a/lbAOCTEPOHA, CoMaToTponHoro ropmoHa (CTT), nenTuHa, MHCy-
nuHa v C-nentuaa. OUEHKa BUSIHUS YCNOBUM M30SILMN HA AWHAMUKY HEMPO3HAOKPUHHOW perynsiuum ob-
MeHa BeLlecTB NoKasasa CylweCcTBEHHOE MOBbIEHWE KOHLEHTpauuM B KPOBM anbaocTepoHa Ha 168-e u
418-e CyTKM OCHOBHOIO BO3AEMCTBMSI MO CPABHEHMIO C UCXOAHOM M 60-MM CyTKamu, 4TO, o4eBMAHO, 6bino
06yCrnoBNEHO YMEHbLLUEHMEM CYTOYHOrO MOTpebneHus HaTpus C paumoHoM. epuoa M3015uMKM COMpPOBOX-
[ancs BblPaXXEHHbIMW TEHAEHLUMSMWN K CHUXKEHUIO MacChbl Tena, BKIoYas ee XXUPOBYK COCTaBASOWY, U K
NOBbLILLEHNIO YPOBHS ruapaTtaumm opraHmsma, a Ha 300-, 360-e n 418-e cyTkn oTMeYanocb AOCTOBEPHOE K
(oHy nageHve KOHUEHTpauumn cBoboaHoro TpunoatTnpoHuHa (FT3) B KpOBM, YTO MOr/0 BblTb 06YCNOBAEHO
ajanTaumeit pexxuma Tpyaa M oTabixa obcreayeMblx K YCroBUSIM repMoobbekTa M CBUAETENbCTBOBAMO O
CHWXKEHMN ypoBHSA 3HeproobmeHa. OueHka obcneayeMbiX C pasfiMyHbIMKM UCXOAHBIMK NcMxodmanonornye-
CKMMW TOKa3aTeNssM M CBOMCTBAMWM TEMMepaMeHTa Mokasana, YTO 3KCTpaBeEpTUPOBaHHbLIE NMLA B nepuoa
N3019UMM OT/IMYANIUCE OT MHTPOBEPTOB 60/1€€ BLICOKMMU 3HAYEHUSIMWU KOHLIEHTPALMKN B KPOBU TUPEOUAHbBIX
FOPMOHOB M KOPTWU30/1a, W HU3KUMK YPOBHSAMW MHCYNuHa, CTT, nentuHa v anbaocTepoHa. MNpu 3ToM 3KCTpa-
BEPTbl XapaKTEPV30BaIUCb BbICOKOW CKOPOCTHIO PeakUMii NMPu MEHbLIEW HAAEXHOCTW AeSTeNnbHOCTU. MHO-
YKECTBEHHbIN KOPPENALMOHHBIA aHanM3 BbISIBUT MONOXUTENbHYIO CBSA3b ANIMTENBHOCTU M30MSLUMN C KOHLIEH-
Tpaumei B KpoBu nponaktuHa u CTI, n oTpuuaTenbHyl0 — C YPOBHSIMM OCHOBHOIO 06MeHa, FT3 u nentuHa.
MonyyeHHble NPOMEXYTOYHbIE pe3ynbTaTbl YKa3biBalOT HA COXPAHHOCTb (DM3NONOrMYecKMX MEXaHU3MOB pe-
rynaumMm obMeHa BELLECTB M Ha B3aMMOCBSI3b HEMPOryMOPasbHbIX M NCUXOMU3NONOMMYECKUX MOKasaTenen
opraHu3Ma YenoBeka B YCMOBUSIX CBEPXANTUTENbHON U30MISILUN.

UCCNEAOBAHMUE COCTOSIHUSI KOCTHOW CUCTEMbI U COCTABA TEJIA YYACTHUKOB
SKCMNEPUMEHTA «MAPC-500»

Hosukos B.E., Oraros B.C.
r'HU PO-MMBIT PAH

MccnenoBaHWe COCTOSIHMSL KOCTHOM CUCTEMbI YY4aCTHUKOB aKkcnepuMeHTa «Mapc-500» (4o 1 nocne) npo-
BEJIEHO METO/JIOM [IBYX3HEPreTUUECKOW peHTreHoBckon abcopbumometpun (DXA) Ha CEpUMHOM KITMHUYECKOM
octeoaeHcuToMeTpe HOLOGIC Delphy no MeToamke, NpUMEHSIEMON TakXe mpu 06CneaoBaHUsSX KOCMOHaB-
ToB. MiccnepoBaHne Hanbonee MHAMOPMATUMBHBLIX Y4aCTKOB ckeneTa (M0 MeXAyHapoAHbIM CTaHAapTaM — Mo-
SICHMYHbIE MO3BOHKM M NPOKCUMaNbHbIN 3nndu3 6eapa) No3BOASET MOSYYUTb KIMHUYECKU 3HAYMMble AaH-
Hble 0 MMHepasnbHOM cTaTyce obcnegyemoro.

WccnepoBaHue Ha AeHCMTOMETPE MO MporpaMMe «Bce Teno» paclumpsieT UCCneaoBaTeNbCkne BO3MOXKHO-
CTW, NO3BOJISIET OMNPEAENUTb COOTHOLLEHMSI M3MEHEHUIA KOCTHOW MacChl C Maccom Xupa, a Takke Tollel Mac-
Cbl (MbILILBI, XNAKOCTM M Ap.). Mpu 3TOM pe3ynbTaTbl NpeacTaBieHbl CENIeKTUBHO MO TakMM OTAenaM, Kak
npaBasi U NeBas pyka, Ty/J0BULLE, NpaBasl U NeBasl Hora, rofioBa. B TynoBuLle Anst KOCTHOM TKaHW MOSyYeEHbI
[laHHblE O COAEpP)XaHWM MUHEpana U MUHepanbHOW NIOTHOCTU OTAENbHO Anst pebep ¢ NpaBoW U NEBON CTO-
POHbI, MPYAHBIX N MOSICHNYHbBIX NMO3BOHKOB U KOCTEW Tasa.

[locToBEpHbIE UBMEHEHWS MUHEPA/IbHOW MJIOTHOCTU MOSICHUYHBIX MO3BOHKOB OTMEYEHbI TOMBbKO Y 3 yua-
CTHWMKOB M bl pasHoHanpaeneHHbIMU: OT +2,6 % A0 -2,4 %. B TO e BpeMs B NPOKCMManbHOM anuduse
6enpa, B TOM uncie B 06/1acTy WeENKK, MOCie 3KCNepUMeHTa MUHepanbHas NIOTHOCTb 6blla AOCTOBEPHO
CHV)XXEHA Y BCEX YUYACTHUKOB. Y UETbIpeX OTMEYEHO yBenndeHue (Ha 5-9 %) MUHepanvsaummn KocTen yepe-
Ma, Kak U y KOCMOHaBTOB MOC/E NOMETOB. Y BCEX YUYACTHUKOB OTMEYEHbI NMOTEPU MACChl XXMPOBOW TKaHu (OT
2 oo 7 kr, y ogHoro — 20 kr, T.e. B 3 pasa 6onbLie). N3ameHeHust Towein Maccol (-1, -3 kr) yaule 6biim oTpu-
LaTenbHbIMM U B KOHEYHOCTSX MOMM BbiTb CBA3aHbI C NPeAMnoYTEHMSIMU K onpeaeneHHoMy Buay dusunde-
CKOW aKTUBHOCTMU.
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MokazaHo, YTo AnuTenbHoe NpebbiBaHNe B MOMELLEHUN OrpaHNUYEHHOro 06beMa MOXET MPUBECTU K CHU-
YKEHUIO MUHEepanu3aumMm OTAENbHLIX YyYacTKOB CKeseTa.

B oTnnume OT peasibHbIX KOCMUYECKMX MOJSIETOB M ANUTENbHbIX SKCMEPUMEHTOB C M'MMOKMHE3MNE, NpOBe-
AeHHbix B UMBI paHee, B akcnepuMeHTe «Mapc-500» He OTMeYEHO K/IMHUMYECKU 3HAYMMbIX MOTepb MUHe-
panibHON MNIOTHOCTM (OCTEOMNOPO3a, OCTEOMNEHMMN), YTO MOXKET BbITb CBSI3aHO C OTCYTCTBMEM MOAENIMPOBaHUSA
3¢ eKTOB HEBECOMOCTH.

TENEMEQNMLUUHCKME TEXHOJIOTMN B AOJITOBPEMEHHbBIX MEQUKO-3KOJIOTMYECKUX
UCCNEAOBAHUAX MO NPOEKTY «MAPC-500>
Oprnios O.N.", Baescxknii P.M.”, lMyraves B./N. >, bepceriesa A.f1.°, Yepunkosa A.T.*
! Institute of biomedical problems RAS, Moscow, Russia
2 Company Biocom Technologies, Poulsbo, USA

BBeaeHune. B 2009-2011 rogax ¢ uenbto pa3paboTku KpUTEPUEB OLIEHKM pUCKa pa3BUTMS 3abonesaHuii
B AJIMTENbHbIX KOCMUYECKMX MofieTax B paMmkax npoekta «Mapc-500» 6binn npoBeaeHbl A0NrOBPEMEHHbBIE
MEANKO-3KOSIOMMUYECKME UCCNeA0BaHMsl. BaXXHOM OCOBEHHOCTbIO 3TUX MCCIEeAOBaHUIA Obifo UCMOJb30BaHME
TenemMeanLUMHCKUX TEXHOMOMUIA.

MaTtepman n Metoabl. Bbifiv opraHn3oBaHbl rpynnbl UCTbITaTeNen-a406poBobLEB B 12 pasfiMyHbIX pe-
rmoHax mupa B Poccuu, B EBpone n B CeBepHOil AMEpPUKE, KOTOPbIX 06CNea0Banv 0AHOBPEMEHHO C UCTbITA-
TeNsiMK, KOTOPblE HAaXOAUNNUCb B MakKeTe MeXNnaHeTHOro kopabns npy uMutaumm 520-CyTOYHOro noneta K
Mapcy. Ans cbopa AaHHbIX ucnonb3oBancs npubop «3kocaH-2007», KOTOPLIN MO3BOMSA PerMcTpMpoBaTtb
KapAunosornyeckne, NcuMxosiormyeckme M aHTPOMOMETPUYECKME AaHHble M NepedaBaTb UX MO 3MEKTPOHHOM
rnoyte B aHANUTMYECKMI LIeHTp. MccnepoBaHus npoeoannnck exemecsyHo. B CLUA n B KaHage uccneposa-
HMSI NPOBOAMSIMCL C MOMOLUBKO pa3paboTaHHOro komnaHuen Biocom Technologies npubopa Heart Wizard,
MOAEPHM3NPOBAHHOIrO NPUMEHNTENBHO K 3a4a4vaM npoekta «Mapc-500». OcobeHHOCTbIO 3TOro npubopa aB-
NSETCA MCMONb30BaHMe VIHTEpHeTa Kak AJis NPOBEAEHUS UCCNEeA0BaHWIN, Tak U AN nepefayv pesysbTaToB
uccnepoBaHunsa nonb3osaTento. Heart Wizard obecneumsaeTt perucrpaumio putMa cepaua ¢ noMoOLLbHo YLLIHOMO
(POTO3NEKTPUYECKOrO AaTUMKa, a TaKkxKe BBOA Pe3y/bTaTOB aHTPONOMETPUM M OTBETOB Ha BONpockl 06 obpa-
3e XM3HU U xanobax. [Jo6poBosbLbl CAMOCTOSATENBHO NPOBOANIN UCCNEA0BaHUS eXXeHeaesbHO B AOMaLUHEN
obcTaHoBKe.

Pe3synbTratbl uccnegoBaHmii. Co3gaH H6aHK MeAMKO-3KONOrMYECKUX AaHHbIX, B KOTOPOM COBpaHbl pe-
3ynbTaThl AO/ITOBPEMEHHOrO nccnefoBaHns 6onee 120 gobpoBonbLEB M3 pasHbiX perMoHoB Mupa. lNpeaga-
pUTENbHBIN aHaNU3 MoJTyYEHHbIX MAaTEPWanoB MOATBEPXKAAET rMMNOTE3Y O TECHOW CBS3M U3MEHEHWI BereTa-
TUBHOro H6anaHca C BO3AEMCTBMEM Ha OpraHvM3M pasfiMuHbIX dKOMOrMyeckmnx akTopos (noroaa, Npov3Boa-
CTBEHHasi 06CTaHOBKa, NMCMX03MOLMOHASbHLI CTaTyC U ap.).

3aksiroueHme. [1o/iroBpeMeHHble MeAuKOo-3KONorMyeckue uccrefoBaHusa no npoekty «Mapc-500» ro-
3BOSIMSIM Pa3BUTb HOBOE HAY4YHO-MpaKTUYECKOE HanpasfieHne — TeneMeaMLMHCKYIO 3KONoruo. MonyyeHHble
pe3ynbTaTbl MMEKT BaXHOE 3HAaYEHME He TONMbKO Af1s KOCMUYECKOW MeaMUMHbI, HO U AN NPaKTUKW 34paBo-
OXpaHeHus1.

K OLLEHKE PUCKA LIEVICTBVISI FTANNAKTUYECKUX TAXKEJ1bIX NOHOB HA HEPBHYIO

CUCTEMY U CTPYKTYPbI IN1A3A B YCJIOBUAX MEXXIIJTIAHETHOIO NOJIETA
Ocrposckmii M.A. “, KpacasuH E.A.*

! fly6Ha, NabopaTopuu paanaumoHHoli 61onormnm O6beAHEHHOMO MHCTUTYTa SAEPHBIX UCCIENO0BaHMI

>MockBa, HCTUTYT 6roxmmMmndeckoii gpusmnkn PAH uM. SMaHyans

BO3MOXXHOCTb ANUTENbHBIX NMOMNETOB BHE MarHUMTocdepbl 3eMAN NPUBOAUT K POXAEHMIO HOBOW, HETpaau-
LIMOHHOWM paaMobuonorMm — paanmobrnonornm TSHKENbIX 3apsXKEHHbIX YacTUL BbICOKMX SHEPrUi. YHUKaMbHbIN
XapakTep nepefayv 3Heprum Takux YacTuL, BMONOrMYeckUM CTPYKTYpaM M MX NOBPEXAAIOLWEro AeUCTBUS Ha
3T CTPYKTYpbl TPEBYIOT pasBUTUA Kak (PyHAAMEHTasbHbIX, TaK U NPUKNAAHbIX UCCNeaoBaHW. AKTyasbHen-
el 3afa4yelt CTaHOBUTCS OLIEHKM pUCKA MOBPEXAAIOLIErO AEUCTBUS TSXKENbIX 3apsXKEHHbIX YacTuL, ranak-
TMYECKOro NPOMNCXOXAEHUS B YCIIOBUSIX AJIUTENBHOMO MoseTa.

Mo oueHkam cneumanuctos HACA nipu nonete K Mapcy nnoTHOCTb MoToka 4actul, ¢ Z=20 v aHepruen
400-500 MaB/HyknoH cocTaBnsieT ~160 yacTuu/cM2/cyTkn. B pesynbraTe MpOXOXAEHWUS TSHXKENOM 3aps-
JKEHHOW YacTuLbl Yepe3 TKaHW OpraHM3Ma Mo Xofy Tpeka noaBeprHyTbCS 06fyYEHUIO B BbICOKOM [03€ MO-
XKET 6bITb OJHOBPEMEHHO A0 HECKOJSIbKMX ThICSY KNETOK. s Henponndepupyowmx TKaHeW opraHusMa, U,
npexae Bcero, LUHC w ceTyaTku rnasa Takoe BO3AEMCTBME MOXET OblTb KPUTMUECKUM B MNaHE COXpPaHEHUS
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HopManbHON OYHKLMOHANIbHOM aKTUBHOCTU CUCTEMbI. B CBSI3U C 3TUM, OLEHKA AEUCTBUS TSHKENbIX 3apsHKEH-
HbIX 4Yactuy Ha LIHC u cTpykTypbl rnasa npuobpeTaeT UCKIUMTENbHYKO akTyanbHOCTb. Mpu 3tom LIHC u
CTPYKTYPbI I1a3a CTAHOBATCS KPUTUYECKMMM OpraHaMu Mpy peLEHNM BOMPOCOB paAnaLlMOHHOW 6e3onacHo-
CTW MEXIIaHETHbIX NOMETOB.

DKCrepUMEHTasIbHbIE UCCNEA0BAHUS HA YCKOPUTENSIX TSXKENbIX 3apsKEHHbIX YacTuUL, MO3BOSIIOT OLEHUTb
MOCNEeACTBUSI BO3AENCTBUA TaKMX WU3My4YeHUn. HEMHOrOYMCNEHHbIE AaHHbIE CBUAETENLCTBYIOT O TOM, YTO
LIHC aBnsieTca KpalHe YyBCTBUTENbHON K OBMYYEHUIO TSXKENBIMM 3apsKEHHBIMM YacTULAMU BbICOKUX SHEp-
rii. Kak nokasaHo B OAHOM M3 MOCAEAHUX 3NUAEMMOSIONMYECKUX WUCCNeAoBaHUs, BbINOMAHEHHbIX B HACA,
pUCK BO3HWKHOBEHWSI KaTapaKTbl Y KOCMOHaBTOB CTaHOBWUTCS BMOJSIHE peasibHbIM Mpy MEeHbLIMX fo3ax 0bny-
YeHusl, YeM cuMTanocb paHee. B nabopaTtopumn paauaumnoHHon 6uonorum OUAN B dyb6He BeayTca uccneao-
BaHWS, HanpaB/ieHHble Ha MOAENMPOBaHME BMOMOrMYECKOro AEUCTBUS KOCMUUECKMX BUAOB M3NYYEHUN, Ha
BbISICHEHWE paAMaLMOHHON OMacHOCTM Ans ceTyaTku (ee ¢hoTOopeLenToOpHbIX U HEPBHbLIX KETOK) U XpycTa-
NMKa rnasa.

CNEKTPAJIbHbIE XAPAKTEPUCTUKU AJIb®A-PUTMA 33I' U NOKA3ATEJIN
OVNCNEPCUOHHOIO KAPTUPOBAHUSI MUOKAPA B 3KCMEPUMEHTE C 520-CYTOYHOM
M30NALMEN

MacekxosBa 0.b., Crenarnosa I'.11., CkegnHa M.A., Euyerko A.AN., Boporkos FO./.
r'HLY, PO-MMBIN PAH

Llenbto nccnenoBaHUs SIBUNOCh M3YYeHWE BAUSHUS anuTenbHon naonsumnm (520 cyT) Ha OCHOBHbIE XapaK-
TepucTukn cnektpa 33 n MophodyHKLMOHANBHOMO COCTOSIHUSI MUOKapAa.

O6cnenoBaHo 6 McnbITyeMblx B Bo3pacTe 26—38 neT. Pernctpuposanack oHoBast 331, nokasaTenm M1o-
KapAa Ha CKpMHMHroBOM npubope «KapanoBu3op-06» (KB) B npouecce otbopa B 3KCMEPUMEHT, Ha 1-2-e
CYTKM MOC/e ero 3aBepLUEHNs, a Takke 6 ceccuit BHyTpu obbekTa. AHanu3 33 BbINOSIHEH ANS BUMNONSIPHBIX
otBeaeHuin (02-P4, P4-C4, C4-F4 n 01-P3, P3-C3, C3-F3) 3aTblIOYHO-TEMEHHbIX U OBHO-LIEHTPaAsbHbIX OT-
[EN0OB KaXxgoro rosylapusi nocne gpunbTpaumun anbda-puTMa. PaccunTbiBanCh MokasaTtesniv abComnoTHOM
MOLLHOCTU anbda-putMa (MKBA2) C OLEHKOM MEXMNONyLapHbIX B3aMMOOTHOLLEHMI. [py nccneaoBaHMM MUO-
KapAa perncTpyMpoBanncb BENNYMHBI MHANMKATOPOB «Muokapa», «Putm» n «Kog getanusaumm».

Mo AaHHbIM 33 OTMEYEHO, YTO Y KaXKAOro WCMbITYEMOro WU3MEHEHUsI MoKa3aTesniel MOLLHOCTU anbda-
pUTMa CUMHXPOHHbI MO MOJYLUAPUSIM C HEKOTOPbIM NpeobnagaHMeM No aMnanTyae noovepesHo B MpaBoM U
nesoM nonywapuu. ¥ 5 ncnbityembix (83,3 %) 0TMEUaETCS CHMXEHME MOLLHOCTU afibda-puTMa B 06oux no-
nylapusix Bo 2-i1 Touke permctpaummn aanHbix (19 cyT), y 1-ro ncnbityemoro (16,7 %) cCHUXeHne oTMeYaeT-
cs B 3-11 Touke (81 cyT). B ganbHeNeM N3MEHEHUS HOCUITM HecneumdrUeckmin KonebaTerbHbIN XapaKTep, C
NMKOo6pasHbIM YBETMYEHNEM U CHUXKEHMEM B Pa3/iMuHbIX TOUKaX perncTpaumm AaHHbiX. B Tex e Toukax no
JaHHbIM «KapanoBu3op-06» 6binn 3aduKcpoBaHbl M3MEHEHUsI nokasaTenein undp «Koga aetanvsaummn»,
oTobpaatowmx penonspusaumnio 060mx Xenyaoykos.

[aHHasi AMHaMKMKa nokasaTesieil npeanosaraeT HaMume npeobnagaHns CMMNAaTUYECKOro BEreTaTUBHOMO
B/IMSIHUS| B Ha4aNe 3KCNEPUMEHTA, UTO, BEPOSITHO, YKa3blBAaeT Ha ONpeaeNeHHYIO CTPECCOBYHO Harpysky, C
nocneayoLwmMM BOCCTAHOBNIEHUEM MOKa3aTeslel M aganTaumein BCex UCMbITYEMbIX B MPEAIOKEHHBIX YCIOBUSX
LANUTENBbHON U30NALMN.

AHAJIN3 NPOTEOMA MOYUX 340POBOIO YEJIOBEKA NMPU BO3HEVICTBV|V| PA3T|V|"||:|’|>|X
PEXXUMOB COJIENOTPEBJIEHUSA B KOHTPOJIUPYEMbIX YCJTIOBUAX 105-CYTOYHOMU
n3onaumm

MacrywxoBa J1.X. ., Slapura U.M.*, Huxonaes E.H.?, Konornxnn A.C.>, Tuiic E.C.>,

Baneesa 0. A.”, flo6poxoros N.B.", UBanncenko B.A.>
! 'HL PO-MMBN PAH
2 MockBa, defiepanbHOe rocyAapCTBEHHOE BIOMKETHOE yupexaeHue Haykn MHCTUTYT 6roxummueckoi husnkm uM. H.M.
DMaHyans Poccuinckoii akaaeMum Hayk
3 HoBocnbupck, GenepanbHoe rocyAapcTBEHHOE BIOAXETHOE yupexaeHue Haykin MHCTUTYT LMTONOMMU U reHeTukn Cu-
61pckoro oTAeneHns Poccuiickol akaaeMun Hayk

BenkoBasi KOMMO3WLUMSI XWUAKOCTEW Tena YesioBeKa KpalHe MiacTM4YHa, OHa CnocobHa pearnpoBaTb Ha
pa3nnyHble (haKTopbl KaK OKPYXXAMOLIEN cpeabl, Tak M U3MEHEHWUS BO BHYTpPEHHENW cpefle opraHusMa. Ycno-
BUWS MOSIHOrO KOHTPOJIS1 XXM3HEHHOTO PUTMa, (U3MYECKON Harpy3ku U AMETbI, PeaIM30BaHHbIE B XOAE UCMbI-
TaHWI C M30nsILMe 300poBbIX A06POBONLLEB B repMoobbekTe B TedeHne 105 cyT SBNSSIMCh BO3MOXXHOCTbIO
AN UCCNIeAoBaHUS Kak BapyabenbHOCTM MPOTEOMHOro Mpoduns, Tak U BIMSHUA OTAENbHbIX YCIIOBUIN 3KC-
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nepvMeHTa Ha 6enKoBbI COCTaB MOUM 340pPOBOro YesnoBeka. C LEeNbio M3yUYeHNUst NPOTEOMA MOUM 3[0POBbIX
NUL, BO BPEMS X XWU3HEAESTENIbHOCTM B KOHTPOAMPYEMBIX YCoBuMsiX 105-CyTOYHOM M3015LMKM, NPU BO3AEN-
CTBMW pasfiMyHbIX pexXmnMoB conenoTpebnenuns, nccnegosany obpasubl MOYM, NOSTyYeHHble OT 6 340pOBbIX
My>unH 6e3 BpeaHbIX NpMBbIYEK B Bo3pacTe OT 26 Ao 41 roga. Ob6cneayemble y4acTBOBaNN B IKCMEPUMEHTE
co 105-cyTouHoW M3onaumel B repMoobbekTe B HA3EMHOM 3KCMEPUMEHTaNIbHOM KoMnnekce MMBIT PAH.

Pexxnm conenoTpebneHnss B xoae akcrnepuMmeHTa 6bin (pUKCMpoBaHHbIM (OAHAKO MeHsoWeMcs B npege-
nax ¢usnonormyeckod HopMmbl). AHanm3 6enKoBOro coctaBa Mpo6 MOYM, BLIMOMHEHHbIA METOAOM TOYHbIX
MaCcCOBbIX METOK W BPEMEHW yaAepXXaHusi NenTuMAOoB B XpoMaTorpaduyeckoi KOMOHKE, MO3BOMWI BbISIBUTb
6onee yem 2000 nenTMaoOB, Cpean KOTopbix 6b10 06HapyeHo 690 npoTeoTunuyeckux. Beero 6b110 naeH-
TudurumposaHo okosio 600 6enkoB, NononHMBWKX 6a3y AaHHbIX 6EKOB MOUM 340POBOro 4yenoseka. Ha oc-
HOBaHMWM nonHow 6a3bl AaHHbIX Tissue-specific Gene Expression and Regulation (TiGER), B nepuoabl pas-
NIMYHOrO conenoTpebneHns, nokasaHa NPUHAANEXHOCTb BblSIBAEHHbIX 6€1KOB pasfiMyHbIM TKaHsAM OpraHus-
Ma. MNporpamma ANDVisio no3sonuna BbisiBUTb 6€51KM, accoumMmMpoBaHHbIE C MpoueccaMu obmeHa HaTpus.
TakuM 06pa3oM, onpoboBaHHbIN B paboTe 6MOMHGMOPMALIMOHHBIN METOA aHanu3a AaHHbIX MPOTEOMHbIX WC-
CnefoBaHuiA MO3BOMSIET BbISIBUTb GENKM, SIBASIOLIMECS BaXXHbIMM yYaCTHMKaMM DU3NOMOMMUYECKUX NpoLiec-
COB, M pearvpylowmMm Ha onpeaeneHHbln hakTop SKCnepyMeHTa.

NMPOBJIEMbI MOCTPOEHUA TEOPUN SPTrOHOMUYECKOIO PUCKA
B JIUTEJIbHbIX KOCMUYECKUX MOJIETAX

lNerpos B.M., Tumme E.A.
My, PO-MMBN PAH

Mpu oCcBOEHUM YenioBekoM JIyHbl U, B OCOBEHHOCTM, MPWU OCYLLECTBIEHUM MapCcMaHCKUX SKCNeanLmii 0co-
6yto ponb 6yaeT urpaTb NPOrHO3MpoBaHNe MeaMLIMHCKUX PUCKOB, Cpean KOTOPbIX OAHWM U3 Haubonee 3Ha-
UYMMbIX, SIBASIETCS 3PrOHOMUYECKMI PUCK.

Mon sproHoMuyeckuM pycKOM Mbl NOHMMAEM BEPOSITHOCTb rMbenm KoCMoHaBTa unu, B 6onee obuiem
cnyyae, HaHEeCEeHWUS Bpeaia ero 3[10pOBbio, NMPOU3OLLELLEro BCleAcTBMe owmnbku (omnboK) B AENCTBUSX KOC-
MOHaBTa, BO3HUKLLEN B pe3y/ibTaTe BO3AEACTBNS HEONAronpusaTHLIX (hakTOPOB MosieTa Ha ero OpraHnsMm.

OcCHOBY An8 OLEHOK 3proHOMMYECKOro pucka MOryT COCTaBUTb 3MMUPUYECKME AaHHbIE, MOJSIyYEHHbIE B
pe3ynbTaTe aHanM3a NPUYMH U XapaKTepa OWMO0K, BO3HUKAOLWMX B AESTENIbHOCTU KOCMOHABTOB BO BpeMS
noneTa u B pesyfibTaTe NPoBeAEHUs CrieumasnbHbIX SKCNEPUMEHTOB, @ TaKXKe 3aKOHOMEPHOCTM U TeopeTuye-
CK1e MOAENN BANSHMS pa3fiMuHbIX (pakTopoB (HEBECOMOCTU, ANUTENbHON U30/SILUMK, BO3AENCTBUA paavaumnm
M T.4.) Ha paboTOCNOCOBGHOCTb M KavyeCTBO AESTENIbHOCTU KOCMOHABTOB, Ha YacTOTy M 3HAYMMOCTb COBEp-
LUIAEMbIX MMM MPU 3TOM OLLNOOK.

[daHHas 3afava NpeacTaBnsieTcs KpanHe CHNOXHOW, MNP 3TOM OCHOBHbIMM npobnemamu, Tpebyrowmmum
peLleHus], aBNSOTCS:

— pa3paboTka afeKBaTHOW Knaccudukaumm BUAOB AESTENIbHOCTU KOCMOHaBTa U KPUTEPUEB OLIEHKU ee
3HAUMMOCTW C TOYKMN 3PEHNS MPOrHO3HOM OLIEHKN 3ProHOMUYECKOrO PUCKa;

— TOCTPOEHNE TEOPETUYECKUX U UMUTALIMOHHBIX MOAENEN BO3AENCTBUA (PakTOPOB KOCMUYECKOro MoJeTa
Ha paboTocnocobHOCTb M KauecTBO AeSTeNbHOCTU KOCMOHaBTa;

— BbISIBIEHWE NPUYNHHO-CNEACTBEHHBIX CBS3EM aHaNMM3MPYEMbIX (haKTOPOB, MNOCTPOEHME Ha MX OCHOBE U
nocneayroLwWwmin aHanms AepeBLEB OLUIMBOK U AepeBbEB COOLITUI, peanv3aLmst KOTOPbIX NPUBOAUT K BO3MOX-
HOCTM NOSIB/IEHUSI pacCMaTpUBaeMbIX HEONAronpusTHBIX MCXOAOB;

— pa3paboTka METOAMKMN KOIMYECTBEHHOMO pacyeTa 3ProHOMMYECKOrO puCKa 3a MONET B LIESIOM M Ha
OTAENbHbIX ero 3Tanax.

UCCNEAOBAHUE MAKPO- U MUKPOJ3JIEMEHTHOIO BAJIAHCA B BUOCYBCTPATAX
B YCNOBUSAX MOAEJIbHOIO 3KCNEPUMEHTA «MAPC-500»
Mupyszsn J1.A.°, Mporacosa O.B.>, Makcumosa HM.A.>, Mopykos b.B.?, lporacos C.B.>,
Ywaros N.5.7
Mocksa, ®epepanbHoe rocyaapcTBEHHOE BIOMKETHOE yUpeXaeHUe Haykn VHCTUTYT XMMUYECKON hU3NKN M.
H.H.CemeHoBa PAH
2 HLl PO-MMBI PAH
3CankT-TeTepbypr, ®eaepansHoe rocyfapcTBeHHOe YHUTapHOe npeanpusTie "HayuHo-uccneaoBaTenbekuii MHCTUTYT
rUrMeHbl, NpodnaTonorMm 1 3Konorum Yenoseka" deaepanbHOro Meanko-6MoorMyeckoro areHTcTea Poccum

MeTo0M aTOMHO-3MUCCUOHHOIO CMEKTPASIbHOro aHanu3a C MHAYKTUBHO CBSI3aHHOW aproHOBOM Myia3mMoit
nsmepsnocb cogepxxanue Al, As, Ag, Li, B, Ba, Bi, Be, Ca, Cd, Co, Cr, Cu, Fe, Ga, In, K, Mg, Mn, Na, Ni, Mo,
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P, Zn, Se, Tl, Pb, Sr, S, Si, Hg, V, Ti, Ge, Sc B cyTO4HOM MOYe U B Boslocax. B cbiIBOpOTke KPOBM U ee yIbT-
padunbTpaTe onpegensinu cogepxadme Mg, Ca, P, Cu, Fe, Zn, K, S, B, Mo, Se, ctabunbHoro Sr. Beibop on-
pefensieMblX Makpo- U MUKPO3IEMEHTOB /11 CbIBOPOTKM KPOBM OBYCNOBNEH KNaccuduKaumen HeopraHude-
CKMX MOHOB MO CTEMNeHU UX MU3YYEHHOCTM, MHADOPMATUBHOCTU U YETKOCTU pedepeHTHbIX 3HaueHui. Mokasa-
HO, YTO M3MeHeHne coaepxaHnsa Mg, Ca n P B CbIBOPOTKE KPOBM Ha NPOTSHXKEHUM IKCNEPUMEHTA MPOUCXOANT
33 CYET MX (HU3MONTOrMUYECKU aKTUBHBIX OpM — ynbTpadunbTpyembix dpakumit. OnpeaeneHme Meay Hambo-
nee MHGOPMATUBHO B CbIBOPOTKE KPOBM, MOCKOSIbKY €€ KOJIMYECTBO 3KBMBANIEHTHO BEIMYMHE Liepyfionnas-
MMWHa. MiccnepoBaHue coaepkaHus obLiein n ynbTpaduabTpyeMol CbiIBOPOTOYHON MeAM NMO3BOANIO NOMYUNUTb
[aHHbIE A2XXE O HE3HAYUTESIbHbIX U3MEHEHUSIX COAEpXXaHusl LepynoniasM1Ha. 3HauMTENbHbIX U3MEHEHWIA
coaepXaHusl B CbiIBOpoTke kpoBu Fe, Zn, S, B, Mo, Se, cTabunbHOro Sr He BbISIB/IEHO Ha MPOTSXKEHUN BCEX
3TanoB UCCNeAOBaHMS.

YCTaHOBNEHO, YTO COAEpXXaHME Kanns B CbIBOPOTKE KPOBM CHMXKAETCS MO CPpaBHEHMIO C (POHOBbLIMM MOKa-
3atensMu yepe3 30 CyT 3KCMEPUMEHTA U OCTAETCS HWKe (DOHOBBIX 3HAYEHWUI Ha MPOTSHKEHUN BCEro Uccre-
[10BaHus. BbisSIBNEHbI HEKOTOPbIE 3aKOHOMEPHOCTM 3KCKPELIMN MaKpO- Y MUKPO3/IEMEHTOB C MOYOW B YC/I0BU-
X MOAENbHOr0 3KCNepUMEHTa — Ha NepPBOM 3Tane UCCeaoBaHMsl B 60MbLIMHCTBE MCCneaoBaHHbIX 06pa3uLoB
CYTOYHOW Moun yBennumeaetca BbigeneHue Ca, Mg, Cu, K, Li, Sr, Zn, Mo, Li, Se no cpaBHeHWIO ¢ (DOHOBLIMU
nokasaTensimMu.

Ha nocneaytowmx sTanax aKCrnepuMeHTa 3T NOKasaTeIn CHUXatOTCs 10 hOHOBbLIX 3HAYEHWU. BbiaeneHve
C CYTOYHOM MOYOM TOKCUYHBIX MUKpO3nemMeHToB — As, Ag, Ba, Bi, Be, Ga, In, Cd, Tl, Hg, V, Ti, Sc Ha Bcex
3Tanax UCCneaoBaHMs He BbiSIBNEHO.

OTMeYeHbl MHANBMAYaNbHbIE 0COBEHHOCTN M3MEHEHUIA MaKPO- U MUKPO3/IEMEHTHOIO paBHOBECUS B YCI10-
BMSIX MOAENBbHOro aKkcnepnMeHTa «Mapc-500».

BbIABJIEHUE AEVICTBVI-OI.I.I,VIX HA HlOﬂEVI ONTMHHONEPUOAHbBIX TFAPMOHUK
HA OCHOBE CTATUCTUYECKOIO AHAJIN3A BPEMEHHbBIX MPOME)XXYTKOB
MEXAY AHAMM POXXAEHMWA FrEEHETUYECKUX POACTBEHHUKOB

N COXPAHEHME 340POBbSA KOCMOHABTOB NP AAJIbHEM

KOCMWYECKOM NOJIETE NYTEM BOCCO34AHNA ECTECTBEHHOIO
Anst NOBEPXHOCTU 3EMJIN SJIEKTPOMAITHUTHOIO ®0OHA

lMorocsn I'.B.
EpeBaH, MHcTUTYT Broxummumn um. I'. byHataHa HAH Pecnybnuku Apmenns

BBuay HemsyueHHOCTM npebbiBaHMsl YenoBeKa Npu OTCYTCTBMU HEAABHO OBHAPYXXEHHbIX B CrMEKTpax reo-
(PU3NYECKMX CBEPXHU3KOYACTOTHLIX 3NIEKTPOMArHUTHbIX KOiebaHui, COOTBETCTBYHOLMX MEXaHUYECKOMY
NPUINBHOMY MOABEMY W OMYCKAHUIO 3EMHOW KOPbI, U3BECTHLIX U3 TEOPWMM 3€MHbIX MPUINBOB FIABHOW JyH-
Hoi M2 (nepviog 12 4 25 MWH) U rMaBHOW conHeYHon S2 (nepuoa 12 4) nonycyTouHbIX BOJSIH, MU MEXmna-
HETHOM MWNOTMPYEMOM MosieTe HeobxoaAMMO peLnTb 3adady 3almTbl 340POBbsS KOCMOHABTOB, BK/IHOYAs Or-
pa)kaeHve ux oT ANCHOYHKUUIA SHAOKPUHHON CUCTEMBI, MHOMME MPOLIECCHl B KOTOPOW MpU XKMU3HM Ha MOBEPX-
HOCTM 3eMnn NPOUCXOAST MOZA BMSIHUEM MPUPOAHLIX pUTMO3adatolmnx (akTopos. [poBeaeHHOe METOAOM
MoHTe-Kapno MaTeMaTMYeCKoON CTaTUCTUKN, UCCNeA0BaHNE BPEMEHHBIX NMPOMEXYTKOB MEXAY AHSIMW poXAae-
HWUN FrEHETUYECKMX POACTBEHHWKOB BbISIBUSIO SIBIEHWME HEMOSIHOM CMyY4alHOCTU pacrpeaeneHunst AHeN poxae-
HWI Ccpean reHeTUYECKUX POACTBEHHUKOB OTHOCUTENBHO AJIMHHOMEPUOAHLIX FAPMOHMK 3EMHbIX MPUJIMBOB —
COJTHEYHOW 3/UTMMTUYECKON BOMHbI Sa C NEPUOZIOM aHOManNUCTUYeckoro roaa (365,259640 cyT) n CONHEYHOW
JEKIIMHALIMOHHOM BOJHbI Ssa C NeproAoM NMonoBUHbI Tponndeckoro roaa (182,621095 cyT). Mpeanonaraetcs
BAVUSIHWE U APYrUX FrapMOHUK — NIYHHOM 3MIMATUYECKOM BOMHBLI Mm ¢ NepuoioM aHOMaIMCTUYECKOro Mecsua
(27,554551 cyT) M NyHHOM AEKNMHALMOHHOW BOMHbLI Mf C nepuoaoM MOSIOBMHbI TPOMMYECKOro Mecsua
(13,660791 cyT), a TaKxke BOMH C nepuogamm nonosuHbl (14,765294 cyT — HOBONYHWE—TONHOMYHME) U Le-
noro (29,530588 cyT) cMHoAMYeCKOro Mecsiua.

BospgelicTBue Ha ntoaent ykasaHHbIX peryfsipHbIX KOCMO-reodu3anyeckux konebaHui, BO3MOXHO, Mpouc-
XOAUT U3-3a Bapuauui 3NeKTPOXMMUYECKMX CBOWCTB BOZbIl, M3 KOTOPOM Ha GOJbLUYIO YaCTb COCTOST XXMBbIE
opraHusmbl, 4TOo 6narogaps 3neKTpo-nepMeabunnsaumm Bbi3biBAaeT Bapuauum MHTEHCMBHOCTM CeKpeunn
rOPMOHOB, B TOM 4MC/Ie NOJOBLIX (TECTOCTEPOH), KOTOPblE OTBEYAIOT TaKXe 3a TPyAOCNOoCObHOCTL U Bose-
Bble KayeCTBa YesioBekKa.

Takum 0bpa3oM, nsyyeHne BO3MOXHOCTM BOCCO3AaHNS (hOHa eCTeCTBEHHbIX CBEPXHU3KOYACTOTHBIX 3MeK-
TPOMarHWUTHbIX KonebaHuii TpebyeT NpUCTanbHOr0 BHUMAHUSI C TOUKM 3PEHUSI COXPaHEHNS 300POBbsl KOCMO-
HaBTOB MpW JafibHEM KOCMMYECKOM MoseTe.
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PE3YJ1IbTATbl MUKPOBMUOJIOTMYECKOIO MOHUTOPUHIA CPE[1bl OBUTAHUSA
C YYETOM NPUMEHEHUA HOBOIO 3KCNPECC-METOAA OLIEHKM CPEAQbI U CPEACTBA
NMPOTUBOMUKPOBHOMN 3ALLUTDI
Moaay6ko C.B., HoBnkoBa H.4., 3apy6bnra K.B., Xapun C.A., Llymwinna IA.,
CynpyroBa F0.B., TatapkuHa J1.H.
r'HY PO-UMBIN PAH

OAHWM 13 YCNOBMI aBTOHOMHOW XXWU3HEAEATENbHOCTM NoAeN B YCNOBUSIX ASIMTENBHOMO NpebblBaHUS B
06bekTax C MCKYCCTBEHHOM Cpeaoi 0buTaHws, Bktoyas Byaylime MexXniaHeTHble 3KCneauuun, siBnsieTcs
obecrneyeHme CcaHUTApHO-MUKpobuonormyeckon 6e3onacHoOCTM cpefbl 06UTaHWsl, 4YTO MpeaycMaTpuBaeT
noaaep>aHue onTUManbHbIX YPOBHEW MUKPOBGHON 06CEMEHEHHOCTN BO34yXa W MOBEPXHOCTEN MHTEpbEpa M
060pyaoBaHUs, NMOCTOSAHHbLIN M HAZIEXHbIA KOHTPO/b 3@ MUKPOBMOSIOMMUYECKMMI NapaMeTpaMu cpedbl, Hanu-
yne aaeKBaTHbIX MEp NMPOTVBOMUKPOOHONM 3almnTbI.

Mpn OCYLLECTBNEHUN MMNOTUPYEMBIX MEXMMNAHETHBLIX 3KCMEAMUMIM, BKIOYasl aBTOHOMHYIO XXM3Heaes-
TENbHOCTb 3KMMaXa npu nonete Ha Mapc, B CBSA3M C OTCYTCTBUMEM BO3MOXXHOCTW OTMNpPaBKW OTOBpaHHbIX 06-
pasuoB Ha 3eMsto, CUCTEMA MEpOoNpUSITUM U METOAOB 0becrneyeHust KOHTPOsS U yrpaBfeHUst COCTOSIHMEM
MUKPOBMONIOrMYeckoi 0B6CTaHOBKM Ha 60OpTY KOCMMYECKOro kopabns Ao/mkHa obecrneynTb BO3MOXHOCTb
npoBeAeHnUsl HeOBXOANMBIX MCCNIEAOBAHMN U 06paboTKy MOMYYEHHBbIX PE3YNbTaTOB HEMOCPEACTBEHHO ufie-
HaMu 3KkMnaxa Ha 6opTy KOCMMYECKOro annapara.

B nepvoa nposeaeHust akcnepumeHTa «Mapc-500» 6bin OCyLLIECTBIEH MUKPOBMONOrMUYECKUIA MOHUTOPUHT
COCTOSIHUS Cpefibl 0BUTaHNA rEPMETUYHO 3aMKHYTOro 06bekTa NMPUMEHUTENBHO K YCNOBUSIM AIUTENbHOW aB-
TOHOMHOW XXUW3HEeAesTENbHOCTM 3KMNaxa. Ons 3Toro 6bi1 UCNONb30BaH HOBbIM NMOAX0OA4 K MUKpobuonoruye-
CKOM AMarHoCTUKe BHYTPEHHMUX MOBEPXHOCTEN repMeTUYHO 3aMKHYTbIX 06bEKTOB (Ha OCHOBE MeTofa «oTre-
YaTKoB»), Co3faH M anpobupoBaH obpaseL, 06opyaoBaHMsI — «YCTPOMCTBO 3KCMpecc-AMarHOCTUKM COCTaBa
MuKpodiopbl». [N NpefoTBpalleHnss U KYNUPOBaHMS MPOLIECCOB MUKPOBMOMOrMYECKMX MOBPEXAEHUA B
Xofie NMpoBefeHusl 3KcnepuMeHTa «Mapc-500», MOMMMO WITAaTHOrO CPeACTBa NPOSIOHMMPOBAHHOMO AEUCTBMS,
obnapgatowero gyHrmumaHeiM 3hEKTOM 1 BXOASLWMM B COCTaB KoMMiekTa «®yHrucraT», 6bino anpobupo-
BaHO HOBOEe 3KoNornyeckn 6esonacHoe aesvHbuumpytoLlee CpeacTso «BentorpaH», NonyvyeHHoe Ha OCHOBE
nepeaoBbIX HAHOBMOTEXHOMOMMN. Pe3ynbTaThl MPOBEAEHHbIX UCCNEA0BAHMI MOKa3anun, YTo Ae3MHGULMPYIO-
Lee cpeacTtso «BentorpaH» 06nagaeT BbipaXKEHHbIM @aHTUMUKPOOHBLIM 3(PdEKTOM, @ TaKXKe aHTUKOPPO3NOH-
HOM aKTUBHOCTbIO.

McnbiTaHHblE METOAbl U CPeACTBa MOTYT HalTU LUMPOKOE MPUMEHEHUE B MUMNOTUPYEMON KOCMOHABTUKE,
BK/IIOYas byayline MexnnaHeTHble 3KCneanumm.

KOMIJIEKCHbIW NOAXOA K OLLEHKE NMATOMEHHbIX ®AKTOPOB B MPOBAX KPOBU
MCMbITATEJIEA B YC/TOBUSIX MOAEJ/IbHOIO 3KCMEPUMEHTA «Mapc-500»

lMporacosa I'.A., lonos B.b., lllabawesa J1.B., lTporacos C.B.
CaHkT-MNeTepbypr, ®ryM HayuHo-uccnenoBaTenbCkuii UHCTUTYT FUrMEHs!, NpodnaTonornm 1 skonorum Yenoseka dese-
panbHOro MGAVIKO-6VIOJ‘IOFVI‘-I€CKOFO areHtcrtBa Poccum

B paboTe npeactaBneH KOMMEKCHLIN NMOAXOA4 ANS BbISIBNEHWS U OLEHKM MATOreHHbIX (haKTOpOB HEWs-
BECTHON 3TMOMOTMMK B LLECTM NpobaxX KPOBW UCMbITaTeNEN B YC/IOBMSIX MOAENbHOMO 3KCrepuMeHTa «Mapc-
500». KoMnnekcHOCTb noaxoAa onpeaensnach OJIHOBPEMEHHOW OLIEHKOW MOP(dONaToreHHbIX, UMTO- U reHo-
TOKCMYECKMX (DaKTOPOB MpWU WMCMOMb30BaHNM OAHON U TOW Xe npobbl kKpoBu. VccnepoBaHns npoBedeHbl Ha
Tpex MoAensx: KynbTypax A0- U MOCTUMMIAHTAUMOHHbLIX 3MOPMOHOB FPbI3YHOB W KyNbTypbl 1MMEMOLUTOB
nepucepuyeckon Kposu Yenoseka. KynbTvBMpoBaHMe sMEpPUOHOB MPOBOAMAM B 06pasLiax CbIBOPOTOK KpoO-
BM1, B3STbIX NMocne okoH4YaHMs 500-a4HeBHOrO MOAENbHOIO 3KCMEPUMEHTa; B KayecTBe KOHTPOS MCMonb30Ba-
NN KpOBb AOHOPOB. OCHOBHBLIMU KPUTEPUSIMA OLIEHKN AECTPYKTMBHbLIX M3MEHEHWUI Y SMOPUOHOB, SIBASINCH
neTanbHbIi, ANCMOPPOreHHbIN 1 MHIMBUPYIOLLMIA POCTOBbIE NPOoLIECChl 3D EKTDI.

C u“Crnonb30BaHWEM KynbTypbl NIMMQOLMTOB OLEHMBANN FEHOTOKCMYECKUI (MUKPOSIAEPHBIM TecT, comet
assay) W UMTOTOKCMYeCKMiA acdekThl (YacToTa MHOrosiAEPHLIX KETOK, MUTOTUYECKasl akTUBHOCTb, LIMTOCTa-
TUYecknii achdekT, anontosbl). BbisiBnsieMble 3ddekThl, Kak CBMAETENLCTBYET MpakTUKa MCMOJSIb30BaHMSs!
[aHHbIX NOAX0AO0B, O6YCMOBMEHbl MOSIBJIEHNWEM B KPOBW YenoBeka MaToreHHblX hakTopos, (TOKCUYeckue
KOHLIEHTPaLMM XMMUYECKUX BELLECTB, MPOAYKTbl X 6uoTpaHchopMaummn, NpoaykTbl AECTPYKUMU KIETOK U
T.M.).

M3MeHeHus1 ypoBHS 1 cocTaBa 3TUX (HakTopoB B KPOBW, MOANMUUMPYIOT XapaKTep N THKECTb NOpaXeHns
KYNbTUBUPYEMbBIX KNETOK M SMOPUOHOB, YTO MO3BOMSET OLEHMBATb MX HANMYME B KPOBM YenoBeka. JKcre-
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PUMEHTbI C A0- M MOCTUMM/IAHTALMOHHBIMA 3MOPMOHAMM MOKa3ann MPUCYTCTBME TOKCMYECKMX (haKTOPOB,
Bbi3biBatoWwMX 100 %-Hblt neTanbHbIl 3cdeKT B CbIBOPOTKE KpoBu Npobbl N2 2. PasBuTue Apobslmxcs 3a-
poabliilel B npobax cbiBOPOTokK KpoBu NQ 1, 3—6 He OT/IMYanoch OT pa3BUTUS B IOHOPCKOM KpoBu. Passutune
NOCTUMNIAHTALUMOHHbBIX 3MOpMOHOB B 06pasuax cbiBOpoToK KpoBu NONQ 1, 3—-6 6b110 3aTOpMOXEHO (p <
0,05 - p < 0,001).

OUEHKa LUMTOTOKCUYHOCTU BbISIBUSIA 3HAUUTENBHOE CHUMKEHME MUTOTMYECKOW akTuBHOoCcTU (p < 0,001) u
yBenuyeHve uncna nukHotndeckmx (NeNe 4-6) n anontotmuyeckmnx knetok (N@NQ 1, 4-6). OueHka reHOTOK-
CMYHOCTM BbISIBUNA HEKOTOpOE yBenuyeHue 4actotbl Mukposiaep (N2 5, 6), pesynbtathl AHK comet assay,
MOJTyYEHHbIE B LLEIOYHOM M HENTPASIbHOM rensix, nokasaiu AOCTOBEPHOE YBeNMYEHUE OAHO- U ABYHUTEBbIX
pa3pbiBoB JHK B npobax N2NQ 2 u 5.

[ONTrOBPEMEHHBIE MEAUKO-3KOJIOrMYECKUE UCCNEAOBAHUS B CEBEPHOM

AMEPUKE HA OCHOBE UCNOJIb3OBAHUA MPUBOPA HEART WIZARD MARS-500
Myraves B.N.°, Opsos O.M.>, baesckwii P.M. %, Bepcenesa A.I1.>, Yeprnkosa A.I">,
baesckwii A.P.>, UcaeBa O.H. !

'rHL PO-MMBI PAH

2Company Biocom Technologies, Poulsbo, USA

3Company Autosan Health Technoligies Inc., Toronto, Canada

BBepneHue. [JonroBpeMeHHble MeaMKO-3KONornyeckne UccneaoBaHuns, NpoBOAWINCL B paMKax KoCMU4e-
CKOro akcnepumeHTa «Mapc-500» ogHOBpeMeHHO B 12 pernoHax mMupa, B ToM uncne B KaHage v B CLUA. B
CeBepHoii AMepuke 1cronb3oBasncs npubop Heart Wizard (npov3BoaCTBO aMepuKaHCKOM koMnaHuu Biocom
Technologies), KOTOpbIi NO3BONSET NPOBOANTbL U3MEPEHUS C MOMOLLbIO HOYTOYKa, MOAKIIOUYEHHOrO K VHTEp-
HeT-CETH.

MeTtoauka. Yaobcrso npubopa Heart Wizard coctonTt B TOM, YTO UCTOYHUKOM MHOPMAUMK B HEM Ciy-
XaT He anekTpoabl Ans cbema IKIM-curHanos, a poTonneTMamMorpaMmMa, permcTpupyemMasl C Movku yxa npu
MOMOLLM ONTUYECKOrO AaTuMka. KaHaackon komnaHuel Autosan Health Technoligies Inc., 66110 co3aaHo ao-
MoSIHUTENbHOE MpOorpaMMHoe obecrieyeHne, NO3BONSIOLEE BbIMMCASTL Psif NokasaTenein BapuabenbHOCTU
cepaeyHoro putma (BCP), onpenenstb pUcK pasBUTMSI NaTOMIOMMKN MO BEPOSITHOCTHBLIM OLIEHKaM COCTOSIHWM
(uznonornyeckon HopMbl, JOHO30/IOrMYECKOTO 1 NPEMOPOGUAHOIO COCTOSIHUIA.

Pe3ynbtaTtbl MccnefgoBaHUi. [NaBHLIN pe3ynbTaT NPOBEAEHHbIX UCCNEA0BAHUIA 3aKJIlOUYAETCs B TOM,
YTO NPU PasfMYHbIX MCXOAHBIX COCTOSIHMSAX 340POBOMO YenoBeKa yxXyAleHWe ero camodyBCTBUS MpuU CTpec-
COpPHbIX BO3AENCTBMSAX (DAaKTOPOB OKpY>XKaloLWel cpedbl MPOSIBASETCH CHUKEHWEM BEPOSITHOCTM COCTOSIHUS
«HOpPMa» M pOCTOM BEPOSTHOCTU AOHO30/I0MMUYECKUX U NPEMOPOMAHBIX COCTOSIHWA. OAHUM M3 BaXKHbIX UHAK-
KaTOpOB OTBETA OpraHM3Ma Ha CTPECCOPHOEe BO3AEWCTBUE SIBNSIETCS WHAEKC HaMpshKEHUs PErynsiTOpHbIX
cucTeM (CTpecc-UHAEKC), KOTOPbIM XOPOLLO OTPa)KaeT M3MeHEHUs! (DYHKLMOHA/IbHOrO COCTOSIHMSI U 3Hauu-
TenbHO H6onee YyBCTBUTENEH, YEM TPaAMLIMOHHAS YacToTa nynbca.

3akntoueHue. HoBas METOAO/IOMMSA, B KOTOPOW TpaAWULMOHHOE BblUMUCIEHME MokasaTenelt BCP couyeTa-
€TCS C OLIEHKOMN BEPOSTHOCTU PasfiNYHbIX (OYHKLMOHAMbHBIX COCTOSIHWIA M OTKPbIBAaeT BO3MOXHOCTb 3dhek-
TMBHOMO Hab/IOAEHMS! 3@ COCTOSIHMEM 3[10POBbsl YENOBEKA B M3MEHSIIOLLMXCS YC/IOBUSIX OKPY>XXatoWwen cpefbi.
Ocobyto BaXKHOCTb Mpu 3TOM NMpuobpeTaeT 1o, YTO HeobxoamMMas NHGOPMaLMS MOXET BbiTb MOMyYeEHa C MNO-
MOLLbIO MPOCTOrO M LWMPOKOAOCTYNHOro npubopa Heart Wizard, koTopbIi NpUrogeH K MCMNosb30BaHUIO B Jito-
6bIX, B TOM YMCe B AOMALUHMX YCIOBUSX.

onbIiT ABTOMATU3ALIMN BL:IHOHHEHVIH TENEMEQUUMNHCKUNX VICCHEAOBAHVIVI
B YCNOBUAX ANNUTEJIbHOU n3onsaynm

Pessiknn FO.I.°, Monosa N.MN.>, Opnos O.1.%, Borocnascknii B.E.?
yuebHo-nccneposaTensckuin LieHTp kocMmyeckoi 6ruomMeanumHbl, Mocksa, Poccns
2 'HL, PO-UMBM PAH
3Komnanus «OuJlogxuk», PoctoB-Ha-[loHy, Poccus

Llenbio uccneaoBaHnit BNsNach OLEHKA BO3MOXHOCTEN UCMOb30BaHUSA HOBbIX NPOrpaMMHbIX U METOAM-
YECKMX peLLeHnid A1l NosyYeHns TeNeMeanUMHCKUX AaHHbIX O COCTOSIHUM 3[0POBbSi Y4aCTHUKOB 3KCMEpU-
MEHTa, MOAENMPYIOLLEro YCioBus noneta Ha Mapc. OnbIT NpUMEHEHMSt TeneMeaMLUMHCKOro annapaTHo-
NMporpaMMHOr0 KOMIIEKCA MPU MPOBEAEHMN (DOHOBbIX M MJIaHOBbIX 06CNEA0BaHMI Pas3fIMYHOro Npoduss
(OTOCKONMS, PUHOCKOMMS, CTOMATOJNIONMYECKNE UCCNENOBaHNUs 3y6HbIX PSAOB YENOCTH) MO3BONSET cAenaTb
cneaytoLme BbiBOAbI:
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— ONs1 NOSTHOM U AOCTOBEPHON OLIEHKM pe3ynbTaToB 06CnefoBaHns LenecoobpasHo MMETb BO3MOXHOCTb
(bUKCMpoBaThL COCTOSIHME UCCNEAYEMbIX OPraHOB B ABYX MPeACTaBNEHNSX — C UCMOJIb30BAaHMEM CTaTUYECKMX
N AMHAMUYECKUX M306paXKeHuni;

— MpW BbINOMHEHWMWN MpoLeaypbl 06cneaoBaHUst BCe AEACTBUS NO BBOAY MHGOPMAaLUMKN AOMKHbI BblITb MU-
HUMW3MPOBAaHBI, @ NX BbIOOP YETKO OnpeaeseH;

— MporpamMMHasi peanusaumsi npoueaypbl 06cnefoBaHNs AOMKHA MaKCMMasibHO MOMHO YUYUTLIBATL CrieLm-
uky npoduns obcnegoBaHus, TN BBOAMMON MHDOPMaLMM, 0COBEHHOCTM TeNeMeaNLMHCKOW nepudepun.

TpeboBaHWe WCMONb30BaHNA €AMHON NPOrPaMMHONM Cpedbl M €AMHOro MOJb30BaTENbCKOrO0 MHTEpdeica
OCTaeTCs KIOYEBbIM NMpU pa3paboTke NMporpaMMHOro obecneyeHnst Ans aBToMaTM3auMn TenemMeamuUMHCKUX
obcneioBaHnin U IOCTUraeTCca peanusaument crneumdrkn pasnnyHbix npoueayp o6cneoBaHns u 0cob6eHHo-
CTei annapaTypbl BHYTpM 0CO60ro Kiacca nporpaMMHbIX KOMMOHEHTOB CUCTEMbI — MOAK/IHOYAEMbBIX MOAYEN.
Takve Mozynum, C OAHON CTOPOHbI, AO/MKHbI B3aMMOAENCTBOBATL C OCTaSIbHbIMW KOMMOHEHTAMW CUCTEMbI Ha
OCHOBE MporpaMMHOro uHTepdeica, eamHoro ans Bcex moaynend. C Apyrod CTOPOHbI, MOAYNN [O/MKHbI B
CBOEW MpOrpaMMHON peanu3aumnm 6biTb HE3aBMCMMbI ApYr OT Apyra U OT APYrMX KOMMOHEHTOB CUCTEMbI. Ha-
60p TakuMx Moayneln SABNSETCS pacluMpsieMbiM U MoaMdUUMPYEMbIM, obecrieunBasl TMOKOCTb BCEro anmnapar-
HO-MPOrpaMMHOro KOMMJ/eKca B LIENIOM.

M3YYEHME LUIUTONEHETUYECKUX MOKA3ATE/IENA B JIMM®OLIUTAX KPOBU
YEJIOBEKA IN VIVO B HAYYHOM 3KCIMNEPUMEHTE «MAPC-500»

Penuna J1.A., UBaHoB A.A.
rHL, PO-UMBIN PAH

Llenbto npoBeAeHHOro Hay4HOrO 3KCMepMMEHTa SIBMISNIOCh M3yYeHMe BO3AEWCTBUS KOMIMJIEKCA 3KCTpe-
MaJibHbIX (pakTopOB, 06YCNOBNEHHbIX ASIMTENBHOM U30NSLMEN UCTIBITYEMbIX B 3aMKHYTOM MPOCTPAHCTBE, MO-
AENVPYIOLLEM YCNOBUSI NMUIOTMPYEMOrO MnosieTa kK Mapcy, Ha ypoBeHb abeppaumii XpoMocoM B niMdoumTax
KpOBW 4YenoBeka in vivo.

MpoBeaeHWe AaHHLIX UCCIEAOBAHMI ABASETCS HEOOXOAMMBIM 3/IEMEHTOM LIMTOFEHETUUECKMX aHasIM30B B
X0o4e MOoAroToBKM KOCMMYECKOro MnosieTa Ha Mapc, MOCKOMbKY MOMy4YeHHble pe3ynbTaTbl MO3BOAST B Aallb-
HelLLEeM MpaBWJIbHO TPaKTOBaTb MPAKTUYECKM 3HAYMMbIE [JaHHbIE O BKIaAe paAvalMoHHOro dakTopa B LM-
TOreHeTMYEeCKNe HapyLleHns B XOA4e peasibHOr0 KOCMUYECKOro rnosieta u TodHee BepuduumpoBaTb 403y 06-
Ny4YeHusi, BO3AEMCTBYIOLLYIO Ha KOCMOHABTOB NMpw noneTe Ha Mapc.

3ajauv nccnefoBaHusl Npeanosiarann B3sTUE BEHO3HOM KPOBW Y UCMbITYeMbIX 3a 2 Heaenn A0 Hadvana
3KCNepUMeHTa, B pa3Hble CPOKN B XOAe NPOBEAEHMS Hay4YHOro 3KCNepuMeHTa, a Takxke cnyctsa 14 cyT nocne
€ro OKOHYaHus. [ns BbiNOAHeHUs paboTbl MCMONb30BaH METOA LMTOreHEeTUYECKOro aHaim3a XPOMOCOMHbIX
abeppaumin HecTabunbHOMO TUMA B KyNbType NMMMMOLIUTOB KPOBU MUCTbITAaTENEN.

Pe3ynbTaTbl NPOBEAEHHBIX LIMTOrEHETUYECKMX UCCIEA0BAHUI MOKa3any MOBbILWEHWE YacTOTbl abeppaunii
XPOMOCOMHOMO Tna (napHble parMeHTbl, TOYKM, aLeHTpMYecKmne Konbua) y AobpoBosbLeB yxe Ha 150-e n
280-e CyTKM HaxoXAaeHusl B YCNOBUAX 3KcnepuMeHTa «Mapc-500» no CpaBHEHMIO CO CMOHTAHHbLIM YPOBHEM
abeppaumin XpoMOCOM, YTO COrfacyeTcs C HawmMMm 6onee paHHUMKU JaHHBLIMK,

OBECMNEYEHUE CMEUWANTM3UPOBAHHOW MEAULIMHCKOW NOMOLLN B

3KCMEPUMEHTE C 520-CYTOYHO N3ONSALIMEN, NMPOBEAEHHOIO NO MPOEKTY «MAPC-500»
PyxasnwHnkos N.B., Kosavesny U.B., Xosogos C.A.

rHL, PO-UMBIN PAH

kcnepuMeHT ¢ 520-cyTo4HOM usonsaumen npeanonaran MoAeIMpoBaHMe MeXMIaHETHOMO KOCMUYECKOro
nosneta k Mapcy.

Ncxops M3 ocobeHHOCTeN opraHv3auum 1M NpoBeAeHUst SKCNEpPUMEHTa C AUTENbHOW m3onsumen, Gbim
HeobxoanMbl pa3paboTka M co3aaHne Crneumann3npoBaHHON MEAVMLMHCKOW MOMOLLM YneHaM SKUnaXxa MUHK-
MasbHbIMW CPEACTBAaMU U B OCTAaTOYHOM O6beMe, KOTOPbIE MO3BOSIANM YCNOBUS SKCNEPUMEHTA.

C aToM uUenblo 6bina paspaboTaHa KOHLUEMNUUS MHCTPYMEHTaNbHOrO obecneyeHust crneumanvaMpoBaHHOM
MEAMLUMHCKOM NMOMOLUM MPU PasBUTUM COCTOSIHUIA XMPYPruyeckoro, odTanbMOSIOrMyeckoro, OTOPUHONAPUH-
rofIorMyYecKoro 1 cromaTonorndeckoro npoduns.

B COOTBETCTBMM C NPOrHO3MPYEMBbIM PUCKOM pa3BuTUsl 3aboeBaHWin 1 NOBpeXAEHWI 6binv cchopMmpoBa-
Hbl Cneunann3vpoBaHHble Habopbl MHCTPYMEHTOB, KOTOPbIE MO3BOMA/IM NPOBECTU afeKBaTHble neyebHble 1
AMArHOCTUYeCKMe MeponpusaTUS npu 3aboneBaHusiX U NOBPEXAEHUSX XUpypruyeckoro, odTranbMonoruye-
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CKOro, OTOPUHOJAPUHIONOrMYECKOrO M CTOMATONIOrMYeckoro npoduns. bbin pelleH Bonpoc o6paboTku UH-
CTPYMEHTapwsi B YC/IOBUSIX AJIUTENbHOW M30MSLUMM B rePMO3aMKHYTOM 06bEKTE.

TaKKe pacCMOTPeHbl BO3MOXHbIE CUTyauuu, Tpebytolme Creumanm3MpoBaHHOM MOMOLLM YIEHAM 3KuUMa-
)Ka BO BPEMS MPOBEAEHMUSI SKCNEPUMEHTA, @ TAKXKE BbISIBJIEH psifi OCOBEHHOCTEN MO OKa3aHWUIo CreLluanusu-
pOBaHHOM MOMOLLY B 3KCMEPUMEHTAX C [NIUTENBHON M30MSILMUEN, YTO B AaNbHENLLIEM MOXET 6blTb UCMOSbL30-
BaHO AN MeaULMHCKOro obecneyeHnst AnUTeNbHbIX KOCMUYECKMX MOMETOB.

UCCJIEQOBAHME NMCUXUYECKOW PABOTOCIMOCOBHOCTU U MOTUBALIUMA
B YCNOBUAX ANIUTEJ/IbHO ABTOHOMHOI U30151LUUN

PbnxoB b.H., KoxxnHosa O.B., Ynbuckosa O.B.
MockBa, FBOY BMO MockoBCKuiA FOPOACKON Nefaroruyeckuii yHUBEPCUTET

OAaHOM M3 OCHOBHbIX 3aZlay MCUXOSIOMMYECKOro obecrneyeHns KOCMUYECKOro nosieTa Ha Mapc sBnsetcs
KOHTPO/Ib 1 MOAJAEPXXAHME BbICOKOM MCUXMUECKON paboTOCMOCOBHOCTM M MOTMBALIMKM 3KMMaxa, MO3BOSSIO-
LMX OCyLecTBnsTb paboTy C OAMHAKOBO BLICOKOW HAAEXHOCTbIO B YCIOBUSIX MOBbILLEHHOrO pucka. B 3Toit
CBSA3W B Xo4e nporpamMbl «Mapc-500%» pa3paboTaH 1 anpobupoBaH METOZ KOHTPOS MCMXMYeckon paboTo-
CNOCOBHOCTW, OT/IMYAIOLLMIACS OT OTEYECTBEHHBIX M 3apy6eXHbIX aHaforoB BO3MOXHOCTbIO MOSTYYEHNS YHU-
(PUUMPOBAHHOIO MHTErpasbHOMO NOKa3aTesNs COCTOSIHMS KaXKAOoro YieHa 3KMMaXxka Ha BCEM MPOTSHKEHWUM 3KC-
NMepMMEHTa W BKJTIOYAIOLLErO OLIEHKY OBLLEro KOMMOHEHTa paboToCnoCOOHOCTM, YTO MO3BONSET ONPEAenuUTb
YPOBEHb COXPAHHOCTWU HE TOMbKO CMeLnasnibHbIX HaBbIKOB, HO M OCHOBHbIX MCUMXMYECKUX (YHKUMIA (BHUMa-
HWS, NaMSATK, MbllWAeHUs). Takke NpeacTaBneH MeTod CUCTEMHOrO U3ydeHns npoduis MoTMBaumm [PbiXoB,
1999, 2009]. UccnepoBaHne NpoBOAMIOCH HA BCEX 3Tanax 3KCMNepuMeHTa, Mo UTOraM KOTOPOro BbISIB/IEHO,
YTO B YC/IOBMUSIX ANIUTENBHON M30MSILMM KMMAX CMOCOBEH COXPaHsTb BbICOKYID paboToCnocobHOCTb, B TOM
UnCne U B 3KCTPEMasbHbIX YCI0BUSIX paboThbl.

MokasaHo, UTO Mcuxmyeckasi paboTocnocobHOCTb CTabuiibHa M yCToMUMBA Ha YpPOBHE, 61M3KOM K (hOHO-
BbIM 3Ha4YeHUsIM. BMecTe ¢ TeM, Ha TPETbEM 3Tarne 3KCrepuMMeHTa, BBUAY 60/ee BblpaXXEHHbIX YC/IOBUI MO-
HOTOHHOW AEeSTENbHOCTM, OblNM OTMEYEHbl HE3HAUYUTENBHBLIE CHUXXEHWUS MOKasaTenen paboTocnocobHOCTH,
He MOBMUSIBLUME Ha HAAEXHOCTb paboTbl aKMMaXa B LenoM. lNonyyeHbl He ToNbKo hopManbHble XapakTepu-
CTVIKM YCMELUHOCTW BbINOJIHSIEMON AEATENBbHOCTM, HO U OnpeaeneHbl CTUNEBblE 0COBEHHOCTU KOTHUTUBHOM
[EeATeNbHOCTU UCMbITaTeNnen. B AMHaMMKe MOTMBALMM 3KMNAXa BbiSIB/IEHbI CNadbl M NOALEMbI, OTpa)aroLme
3HauYMMOCTb Bbl6Opa OTAENMbHBIX BUAOB MOTUBOB, MO CPAaBHEHUIO C (POHOBBLIMW 3HAUYEHWNSAMM, HO B LIENIOM pe-
3yNnbTaTbl CBMAETENLCTBYIOT 06 YCTOMYMBOCTM MOTMBALMM Ha NPOTSHKEHUM BCEW ANMTENBHOCTU SKCMEPUMEH-
Ta. YCTaHOBMEHO, YTO B Npoduie MOTMBAUMU JAOMUHUPYIOT BUTAsIbHbIE MOTMBbBI, a/IbTPYM3M, CaMOaKTyau-
3aumsl, CaMOCOXpaHeHWe; Ha NepBoM M TPETbEM dTanax OTMeYeHa BO3pacTalolasl posib HPaBCTBEHHbLIX MO-
TVBOB.

MosyyeHHble pe3ynbTaTbl CBMAETENLCTBYIOT O TOM, YTO M3YYEHME MCUMXMYECKOM paboTocnocobHOCTM U
MOTMBaLMM NO3BONSIET OCYLLECTBAATb NPOrHO3 HAAEXKHOCTU AeATeNbHOCTM M 3(PheKTUBHOCTM paboTbl IKK-
naxa, B TOM 4YMC/le U B HEWTaTHbIX CUTYyauMsX, U MOXET CNocobCTBOBaTb COBEPLUEHCTBOBAHWIO CUCTEMBI
oTtbopa mn pa3paboTky crieumanbHbIX MPOrpamMM MOArOTOBKM CMELMANNUCTOB, CMOCOOHBLIX BbIMOMHATL MOMET-
Hble 3aa4M Ha BbICOKOM MpodeccMoHanbHOM YPOBHE, UTO MOBLIWAET 3(PHEKTUBHOCTb CUCTEMHOIO MCUMXO0-
rmyeckoro obecrneyeHunst AesTENbHOCTU B YCIIOBUSIX ASIMTENIbHOM aBTOHOMHOM M30MSLIMMN.

MOTOPHO-2BAKYATOPHASA AKTUBHOCTDb XENTYAQOYHO-KULWIEYHOIO TPAKTA
B YCNTOBUSAX, MOOAEJIMPYHOLLUUX NPEBbIBAHUE YEJTOBEKA HA MEXXIMTJIAHETHOM
KOCMUMNYECKOM KOPABIJIE
Cegosa E.A.>, Agporinn b.B.*, Nonyaposa H.11.", Kopryw C.B.", Guardigli M., Mirasoli M. ?,
Roda A.?
'r'HL PO-MMBI PAH
2Bologna (Italy), Department of Pharmaceutical Sciences, University of Bologna

MpoBeAeHo MccnefoBaHNe MOTOPHO-3BaKyaTOPHOM aKTUBHOCTU XXenyAo4Ho-kuweyHoro Tpakta (OKKT) B
YCNOBUAX, MOAENMPYIOWMX NpebbiBaHMe YenoBeKa Ha MeXMNIaHETHOM KOCMUYeCcKoM Kopabe. DBakyaTopHas
akTMBHOCTL (3A) Xenyaka Ans >xmakoit muwm (OKIM) oueHmBanach no pesynbTatam *C-aueTtaTHoro Abixa-
TeMbHOrO TecTa, TBEpAOW MWW — no pe3ynbTataM C-OKTaHOaTHOM AbIXaTenbHOW METOAMKM C TecT-
3aBTpakoM Expiroger ¢vpmbl Sofar (Utanust). Ons uccnepoBaHusi DA KMLLIEYHMKA MCNOMb3oBann H,-
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WHYNMHOBBIV AbIXaTeNbHbIA TECT C ra3oBbiM aHanM3aTopoM Gastrolyzer (BenukobputaHus). WccnepoBaHue
HaKOXHOWN 3MEKTPUYECKON aKTUBHOCTM PasinyHbIX oTaenoB XKT nposoansiv nopTaTMBHBIM raCcTPOSHTEPO-
rpacdom «Cnnanxorpad» (P®). B ycnoBusix repmoobbekta 06beM 3Bakyaummn XI 13 xenyaka 3a 4 4 Tecta
N3MEHANCS He3HauMTeNbHO (C 72 Ao 76 %). Bpemsi 50 %-Hol 3BakyaumMn caBuHynocb ¢ 180-M MMH Ha
150-t0. Ha 10-, 120-, 240-e cyTkn oTMeuvanocb cMelleHne nmka A Ha 90-t0 MUHYTY co 180-i (¢oH), a Ha
300-e cyTkn — Ha 120-10.

B 31 nepuoabl 0TMeYanucb 6onee BbICOKME MOKA3aTENN 3NEKTPUYECKOM aKTUBHOCTU XeNyaKka HaToLlak
M nocne npuema nuiuM, n yBenuyeHne kosdduuMeHTa pUTMUYHOCTM, YKasbiBalolWee Ha akTuMBaumio DA.
O6beM 3BaKyauuu TBepaon nuwm Ha 240- n 450-e cyTku yBenmumncs Ha 26 u 22 % COOTBETCTBEHHO. MuK
9A Ha 120-e cyTku cmectuics co 150-i (cboH) Ha 90-t0 MUH, a Ha 240- n 450-e cyTkn Ha 90- 1 105-10 MUH.
Ha 120-e cyTkn npebbiBaHusi B YCIOBUSX repMoobbekTa BpeMsi 50 %-HOM aBaKyauum cABUHYNOCb ¢ 240-i
MUH Ha 210-t0, a Ha 240-11 n 450-e cyTkn — Ha 150-t0 MMH. Ha 10-e cyTKM 3KCnepuMeHTa BpeMst TpaH3uTa
XMMYCa MO TOHKOMY W BPEMS Mepexoaa B TOJNCTbI KULLEYHUK CYLLIECTBEHHO HE M3MeHunock. Ha 120-e cyTku
BpeMsi TpaH3uUTa MO TOHKOMY KMLUEYHWMKY cokpaTunock ¢ 240- go 120-1M MWH, BpeMsi nepexofa B TOJCTbIM
KULIEYHMK yBenuumnocb ¢ 60 1o 90 MMH. OTMeYanocb YBEMYEHUE MNokKa3aTesiei 3NeKTPUYECKON aKTUBHO-
CTW OTAENOB TOHKOrO M TOJICTOIO KMUWEYHMKa U KO3 duumneHTo putMmnyHocTu. Ha 240- n 300-e cyTkm Bpe-
MS TPaH3WTa MO TOHKOMY KWMLUEYHWKY M MOKAa3aTeNM 3MEKTPUYECKON aKTUBHOCTM BEPHYIMCb (POHOBBLIM K
3HaYeHNaM.

BOAOOBECNEYEHUE DKUMNAXA B SKCNEPUMEHTE «MAPC-500>
Cunsik FO.E., flemnH E.I1., Yersepros K.C., puropseBa E.C., Koporkosa T.11.,
Kawnarosa I.B., Bacnsibesa H.A.

HU PO-UMBI PAH

BopoobecneueHue akunaxa B akcrnepumeHTe «MAPC-500» 6bi/10 OCHOBAHO Ha UCMO/b30BAHUW MUTHLEBOM
BOZbl, NPOLUEALLIEA CUCTEMY OUYUCTKM C NOCNEAYIOWEN ee perynsipHOM CaHUTapHO-TMIMEHNYECKON OLIEHKOW.

CucTeMa OUMCTKM BKIIOYana MexaHW4eckui unbTp, COpOLUMOHHBIN 610K ANS YAANEHUS OPraHUYECKMX
rMpuMecen M ysen KoHcepBauuu (MoHaTop), obecrneunBaBLIMiA BBEAEHUE B MUTHEBYIO BOAY MOHOB 3/IEKTPO-
JIM3HOro cepebpa.

OueHka BOAbl MO OpraHONEnTUYECKUM, (DU3NKO-XUMUYECKMM U MUKPOBMONOrMYeckuM nokasaTensiM npo-
Bogunack B cootBetcTBmum ¢ FOCT'om P 50804-95 «Cpeaa obuTaHMa KOCMOHaBTa B NUIOTUPYEMOM KOCMUYe-
CKOM annapaTte. Oblme Meamko-TexHudeckue TpebosaHms» no 19 nokasartensM: pH, UBETHOCTb, MyTHOCTb,
3anax, MpPUBKYC, XXECTKOCTb 0bLlasi, KanbUMi, MarHui, xaopwvabl, CynbdaTbl, aMMWaK, HUTPaTbl, HUTPUTHI,
Keneso, WOHHoe cepebpo, O6LWMIN OpraHMYeckUid yrnepoa, OKWUCIISIEMOCTb MepMaHraHaTHasi, KofM4yecTBO
MMUKPOBHBIX TeN (KOIOHMEeobpasyloWwmnx eanHuL), 3N1EKTPONpPOBOAHOCTb.

Pe3ynbTaThl NpoBeAeHHbIX B TeueHne 520-CyTouHbIX (eXeHeaenbHbIX) UccnefoBaHui nokasanum, yYto Ka-
YecTBO MOTPe6NsAeMoil aKMMNaXeM B akcnepumeHte «MAPC-500» nuTbeBON BOAbl MO OpraHONENTUYECKUM,
(PU3NKO-XMMUYECKUM N MUKPOBMOOrnyecknM nokasartensam B LeSIOM COOTBETCTBOBaNo HopMatueam FOCT’'a
P 50804-95.

MHTepecHo 0CO6EHHOCTBIO NMPY 3TOM OTMEYanNCh MOHMXKEHHbIE KOHLIEHTPaLMK KOHCEpBAHTa — MOHHOMO
cepebpa. Ecnm nocne woHaTopa Ha BXOAe B BOAHbIE KOMMYHMKaUMW KOHUEHTpaumus cepebpa paBHsAnacb
0,4 mr/n, To Ha Bbixode neped oTbOPOM unieHaMn 3kunaxka oHa paBHsnacb 0,01 mMr/n v Hwxe. Ans BbisSBie-
HMS NpUYKHBI Takoro addekTa bbinn NpoBeaeHbl AOMOHUTENbHbIE NCCNeaoBaHus. B NuTbeByto BOAY C KOH-
LeHTpauwmeii cepebpa 0,4 Mr/n noMellanncb OTPE3KN MEeTaNIMYeckMx Tpy6 (aHanorMyHo MaTtepuanam Tpy-
6onpoBoaa B akcnepuMmeHTe «Mapc-500») ¢ nocneaylowmm onpeaeneHneM AMHaMUKN KOHLIEHTpaLUuii cepeb-
pa. B pe3ynbTaTte BbISICHWUIOCh, YTO coaepXxaHue cepebpa pe3Ko CHUXANOCh M K KOHLY MepBbIX CyTOK AOCTK-
raso cnefoBbiX KOIMYECTB.

CnenyeT 0cob0 NMoAYEpKHYTb, UTO MUKPOBHAst 06CEMEHEHHOCTb BOAbI, YNOTPEbNsSeMoi sKMnaxem, npu
3TOM He MpeBbiWwana AonycTumbix BenuumH no NOCT'y P 50804-95 «Cpega obuTaHMsl KOCMOHABTOB B MWJIO-
TMPYEMOM KOCMMYeCKOM annaparte. Obwune Meanko-TexHnyeckme TpeboBaHns».
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UCCNEOAOBAHUE I1EPVI¢EPVI:-IECKOI'0 3BEHA 3PUTPOHA UCMNbITYEMbIX
B YCNNIOBUAX 520-CYTOYHOU U30J11LUIMN
Cxegnna M.A.>, Yannesa M.N.?>, MBarosa C.M.’, Moropesos B.M.?
! THL, PO-MBN PAH
depiepanbHoe rocyAapCTBeHHOE BIoakeTHoe yupexaeHne «MeMaTonorMyecknin HayyHbli LLIeHTp» MUHUCTepCTBa 3apa-
BOOXPaHeHus U coumanbHoro passutus PO, Mockea

AnutenbHble UccneaoBaHmst MOPGOIOrMYeckon KapTuUHbl KPOBU B YCTOBUSAX KOCMUYECKUX MOMETOB U MO-
C/le HUX CBUAETENbCTBYIOT O HA/IMYMM HEKOTOPbLIX OTK/IOHEHUI B CUCTEME KPACHOM KPOBU. DTN OTKIIOHEHUS
NPOSIBNSIOTCA B YMEHbLUEHWM KOMMYECTBA SPUTPOLIMTOB, PETUKYOLUMTOB, reMorfiobnHa M BeNUYMHbI rema-
TOKpUTA, U3MEHEHUN MOPDOMETPUYECKUX 1 MOPDOOrMYECKUX CBOMCTB 3pUTPOLIMTOB.

Llenbto nccneaoBaHuin 6bi10 M3yYeHWe NapaMeTpoB 3PUTPOLMTOB, BKJItOYash hpaKkLMIo HE3PENbIX PETUKY-
nouutoB (IRF, %) nepudepryeckoin KpoBU UCTIbITYEMBIX B XoAe 520-CyToUHOW M30nsuun.B akcnepumeHTe
NPVYHUManKn y4actne 6 Yenosek B Bo3pacTe oT 27 Ao 38 neT, npolweawmnx BpavedbHO-3KCMEPTHYI0 KOMUCCHIO.
BeHo3Hasa kpoBb 6panacb HaTowak B obbeme 5 M B cTrepunbHble Npobupkn Vacutainer (Becton Dickinson,
USA) ¢ K3 9TA n aBTOMaTU4YECKN aHann3anpoBanack Ha npubope SYSMEX XE-2100 (SYSMEX, Cobe, Japan).
M3 aTnx e npob KpoBM rOTOBMAMCL MAsKWM ANS MCCrienoBaHust MopcosiorMm 3puTpoumMToB Ha npubope
«ACTIEK».

Pe3ynbTaTbl: Ha NPOTSHXXeHUM 520 cyT nU30nauUmMM KOMMYECTBO 3PUTPOLIMTOB Y YIEHOB 3KMMaXka npakTuye-
CKW HEe M3MEHSANOCh, OJHaKo B Mepuoa peajanTaunn cHuannock Ao 4,7 + 0,2x10%/Mkn no cpaBHeHUIo ¢ do-
HOBbIMM AaHHbIMK (5,3 + 0,3x10%/MKn). Takke OTMEUEHO HE[OCTOBEPHOE CHUXEHWE COepPXaHUe reMorsio-
61Ha 1 BEIMUMHBI reMaToKpuTa.

Habntoganock BONMHOO6pa3HOE M3MEHEHWE KONMYECTBA PETMKYMOLMTOB U UX He3penoi dpakuum C yBe-
nmyeHneM Ha 60-e cytku (p < 0,05), Ha 300-e cyTkun nsonsauum, a Takxke Ha 8-e CyTKu nepuoga peaganTa-
unn. B xope nsonsauum obHapyxeHbl MOpdoornyeckme n3MeHeHusl 3puTpoLmnToB. Konnyectso HOpMOLMTOB
YMeHbLLUANocb € 60-X CyTOK Ha (hOHE MOSIB/IEHMS] CTOMATOLMTOB, 3XMHOUMTOB M APYrMX M3MEHEHHbIX (hopM
3puTpOLMTOB. B ganbHelweM npoucxoamno konebaHne KoMYecTBa HOPMOLIMTOB M MX U3MEHEHHLIX (hOpM.

TaknM 06pasomM, npebbiBaHNE YENOBEKA B YCIOBUSX ANMUTENBHOM U30MSLUMU NPUBOAUT K M3MEHEHUSM B
nepmdepryeckoM 3BEHE 3PUTPOHA, KOTOpble NexaT B npeaenax (u3noiorMyeckonm HOPMbl, YTO MOXHO
CBA3aTb C aAanTauUMOHHBIMK peakuMsaMn OpraHn3Ma K AaHHbIM YCIIOBUSIM.

MATEMATUYECKAS! OLLEHKA BJIUSSHUSI BO3AEACTBYIOLLUMX ®AKTOPOB

HA OPFAHU3M NMPEMOAABATENENA BY3A YYACTHUKOB NMPOEKTA «MAPC-500»
Cmarysios H.K.

KaparaHaa, KaparaHaMHCKMWIA rocyjapCTBEHHbIV YHUMBepcuTeT UM.E.A.BykeToBa

PaboTa BbINOMHEHA B paMKax CaTe/IMTHbIX UCCNEAOBaHMI nporpaMmbl «Mapc-500» no uccneaoBaHuio
a[lanTaLUMOHHbIX BO3MOXHOCTEN OpraHM3Ma M pycKa pasBUTUS 3aboneBaHMin Npyu ANUTENBHOM HabnoaeHnn
3a NPaKTUYECKN 340POBbIMM JIOABMU, HaXOAALWMMUCS B €CTECTBEHHbLIX YCNOBUSIX MPU BO3AEUCTBUM pa3HO-
06pa3HbIX GaKTOpPOB cpeabl — KnnMaToreorpadmyeckmx, Npon3BOACTBEHHbIX, COLMabHO-ObITOBLIX.

MeamMKO-3KOMOrMYEeCKMn  MOHUTOPUHI MPOBOAWSICS EXEMECAYHO C uions no Aekabpb 2011 roga B
0oTOBpaHHON rpynne npakTUYecKy 340pOoBbIX MyXUYMH-NpenoaasaTeneil BY3a r.KaparaHabl B Bo3pacte ot 24
110 49 net. WccnenoBaHne BbIMOHEHO MO €ANHOM METOAMKE FOSfIOBHONM OpraHM3aumu npoekta «Mapc-500» -
MMBI PAH [BaeBckuit, 2009].

AHanus pesynbTaToB Mokasas, YTo y npernoaaBaTenen B AMHaMUMKE OTMEYasioCb CHUXKEHWE MOKasaTenen
B NNETHUI Neproa Ha (POHE OTHOCUTENBHO BbICOKMX UCXOAHBIX 3HAYEHWI apTepUanbHOrO AaBEHMUS, YacTOTbI
nynbca, uHAekca HanpsbkeHns (SI) n gp. OTMeyaemoe HanpsbkeHne (YHKUMOHANBHOMO COCTOSIHMS
opraHuM3aMa O06bSICHAETCA MOrpaHMYHbLIM COCTOSIHUEM MNpenoAaBaTesieil, 3akaH4YMBalOWMX Y4YebHbIM roa u
nepexoasLmxX B TPYAOBOW OTMYCK.

Mepuoa CHWDKEHWS HaMpsHKEHMS OTMEYANIC B OTMYCKHOW Nepuoa C AasibHEMWMM TMOBLILEHWMEM B
OCEHHWUIA N 3UMHMI Nepuogbl. MMpoBeAEHHbI KOPPENAUMOHHBIA aHann3 C BbIYUCIIEHMEM MpOLEHTa BKIaaa
BXO/ZHbIX MOKa3aTesnel B 06LUY0 ANCNEPCUIO NMoKasas, YTo BO3PacTHOM haKTop U MHAEKC DYHKLMOHANbHbIX
nsameHeHuin (MOUN) obnagann HambonbwmnM BrkIaaoM — 21,5 % u 20,8 % cooTBeTCTBEHHO. [anee wnm ¢ co
3HAUMTENbHBbIM OTPbLIBOM MOKasaTe/lb HEWpPOTM3Ma — YCTOMUMBOCTM MO aHkeTe AmseHka (13,4 %) u
NINYHOCTHas TPEBOXHOCTb (12,7 %).
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N3 mMeTponornyeckmx akTOpoB 3HAYMMbIMM OKasa/iMCb CKOPOCTb BETpa, TeMnepaTypa BO3Ayxa U
atmMocdepHoe paasneHune (8,72 %, 5,82 % un 4,8 % cooTBeTCTBEHHO). K 3HaumMMbiM hakTopaM MOXHO
OTHeCTU n akTop Mecsiua obcrneaoBaHus.

TakuM 06pa3oM, NpoBeAEHHbLIM MaTEMaTUYECKUA aHanu3 MO3BOSMA BbisIBUTL Beaylmne aKTopbl,
06ycnoBnMBatolLMe ONpeAeneHHbI YpoBeHb (YHKLMOHANILHOrO HarpsiKeHWsi Ha MOMEHT MCCNeAoBaHUS.
3HaHMe Beaylmx (akTopoB M NPOLIEHTa MX BKIaaa B (YHKUMOHANbHOE COCTOsIHME MO3BOMSET AaTb b6onee
TOYHYIO OLIEHKY Hamnps>KEHUS1 OpraHn3Ma B KOHKPETHBIX YCIOBMSIX M COCTaBUTb AO/ITOCPOYHbIN MPOrHO3.

K BOMPOCY O PENPOAYKTUBHON ®YHKLIMN MY)XYUH B YCNOBUAX
AJIMTENBHON N30N5LUNN

Cmupros O.A.>, Esgoknmos B.B.?, Epacosa B./N.?, Boporkos FO./.*
'rHU, PO-MMBI PAH
20ry «HWUM yponorun PocMepTexHonorunii»

Mo mMepe yBennyeHns Npoao/HKUTENbHOCTU KOCMUYECKUX MOSIETOB CTAaHOBATCA aKTyaslbHbIMU 3aa4n Co-
XPaHEHUS1 OCHOBHbIX MApPaMeTPoB U (U3MONOrNYECKUX (DYHKLMI YYaCTHUKOB KOCMUYECKMX MporpamM. He-
Ma/IOBaXKHOM 3afauyelt SBNSETCA U3YUYEHME COCTOSIHMSI PENPOAYKTUBHON (DYHKLMM MY>UMH, HaxXOAsILLMXCS B
AJIMTENBHON M30SILUK.

B nporpamMme «Mapc-500» npoaomkanoch U3yYeHne 0COBEHHOCTEN PEMNPOAYKTUBHOW CUCTEMBI B YCIIOBU-
AX ASIMTENBbHOW MOSIOBOM AM3PUTMUM Yy 6 3[0POBbLIX MY>XUMH B BO3pacTe 26—38 neT. [1Boe M3 y4aCTHUKOB
NpoeKTa cocTosnn B 6pake U UMENW 340POBbIX AETEN, APYIrME YUACTHUKM BbI/IN HE XXEHaTbI.

OueHka (pyHKUMOHaNbHOr0 COCTOSIHUSI MOJIOBbIX XXEe3 NpoBoAnIack B (POHOBLIM NMEPUOA M MOC/e OKOH-
YaHusi 520-CyTOYHOM M30NSILUMKU: PeENpOoaYKTUBHAS (YHKUMS MO aHanusy 3siKynsTa, napaMeTpbl KOTOPOro
oueHMBanM no pekoMeHgaumsam BO3 4-ro usgaHus; CEMEHHble My3bipbKM W NpeAcTaTenbHY Xenesy no
AaHHbIM CeKpeTa MpocTaThl, S1abopaTOpHbIM AMArHOCTUYECKMM METOAAM BbISIBNIEHUS WHMEKUMIA YpOreHu-
Ta/IbHOrO TPaKTa M yNbTPa3BYKOBbIMK 06CneaoBaHMAMMU.

CnepmMaToreHes B yC/1I0BUSX 3aMKHYTOro 06beMa oueHuBancs kaxable 95—100 cyT (Bcero 6 Todek m3me-
peHuit). BuoMaTepman y4aCTHUMKMU Mony4Yanu oBLIEnpUHSITLIM CrocoboM C BM3yanbHOW cTumynsiumein. Cob-
paHHbI MaTepuan B TedyeHne 60—70 MUH aocTaBasics B nabopaTtoputo aHaponorun HAW yponorum ans no-
CNeayoLwero n3yyYeHus n aHanusa.

B ¢oHoBbIV neproa No 0606LLEHHBIM AaHHBIM He 6bIN0 BbISIBIEHO OTKIOHEHWI NapaMeTpoB GepTUNbHO-
CTW OT yCTaHOBNEHHbIX HopMamu BO3.

B nepvoa v30nauMn 3aperncTpMpoBaHbl 3aMETHbIE OTKIOHEHUSI MapaMeTpoB OT MCXOAHOro ypoBHS. Tak,
B TeyeHne nepsbix 95—-100 cyT (BpeMeHM, HeObXoaMMOro AN NOSIBEHNS CMEPMaTO30MAOB HOBOW reHepa-
unm), 6biN0 OTMEYEHO YBENUYEHME O0bbeMa 3KYNSATa M KOHUEHTpauun crnepMaTto3omaos. OcTanbHble napa-
METPbl UMEeNN TEHAEHUMIO K CHVKEHWMIO, KOTOPas COXpaHsnacb Ha MPOTSXKEHMM BCEro cpoka HabnoaeHwus.
Haunbonee cyliecTBeHHble M3MEHEHMS] KOCHYIMCb COAEPXXaHMs XMBbIX (DOPM CrepMaTo30Ma0B U HOPMasbHbIX
NOJSIOBbIX KNETOK onyyeHHble pe3ynbTaThl NPeACcTOUT CONOCTaBMTb C MOKA3aTeNs MU YPOBHSI TOPMOHOB KpO-
BUW Y YYaCTHWUKOB 3KCMEPUMEHTA U 3aK/OYMTENbHOW CrIepMOrpamMMoi B nepuoge nocnenencrams.

MPOBJZIEMA CAMOYINPABJIEHNA B ABTOHOMHOM 3KUMAXXE
CmosieeBckni A.E.
rHY, PO-MMBIN PAH

AcnekT aBTOHOMHOIO CYLLECTBOBAHMUS 3KMMaXka MEXMNIAHETHON aKCneauuun SIBASICA OAHWM U3 OCHOB-
HbIX M3y4YaeMbIX BOMPOCOB B paMkax npoekta «Mapc-500». Kak ykasbiBan A.N.Ipuropbes ¢ coasT. (2002),
He nonydasi, No o6bEKTVMBHBIM MpMYMHAM (HapacTalolee PacCTOSIHUE, 3aAepXKKa CBS3W), MPUBBLIYHOM Ans
NPaKTUKN OpOUTANbHBIX KOCMUYECKMX MOMETOB MaTepuasibHOM U MHGOPMaUMOHHON noaaepxxkn oT LleHTpa
YNpaBfeHnsl, 3KMMaX AO/MKEH ObiTb FOTOB K MPUHATUIO CAaMOCTOSITENbHbIX YMpPaBNeHYECKUX peLLIeHWiA. B
3TOM CJly4ae MOBbIEHHAs WMHULMATUBHOCTb WM ONpefesieHHas HE3aBUCMMOCTb AOSDKHbI CTaTb HEOTbEMSIE-
MOW YepToK rpynmnoBOro NMOBEAEHUSI MEXMNAHETHOrO aKkMNaxa. B To e Bpems, u3secTtHo [HoBumkos, 1984],
yTO ANMTENbHOE NpebbiBaHMe B repMoobbeMe (CEHCOpHas AenpuBaLINS, MOHOTOHWUS, OrPaHUUEHHbIN 06beM)
MOXET MPUBOANTbL K HAPYLUEHWUIO COLMANbHBIX KOHTAKTOB KaK C BHELUHMMW abOHEHTaMM, Tak U BHYTPU 3KK-
naxa. TakuMm obpasoM, HebnaronpusaTHble HaKTopbl ANIMTENBHOW M30MALUMK MOTYT NMoMelaTb 3¢ dheKTUBHO-
My OBLLUEHMIO B 3KMMAXE N COBMECTHOMY MPUHSITUIO YNPaBEHUYECKMX PELLEHNH.
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MexayHapoaHblii cuMnosnyM «Mapc-500%»

B akcriepumeHTe «Mapc-500» MoaenvpoBanvcb kak HapacTalowas 3ajepXka cBs3u B nepuoa ¢ 51-x ao
470-x CyTOK, TaKk W 7-AHEBHAs MOJIHasl MOTEPs CBSA3W C SKUMAXKEM B pe3ysibTaTe MarHuTHon 6ypu. Kpome
TOro, NMpW pa3feneHnn 3KuNaxa Ha Nepruoa MOAENMPYEMON BbICAAKM Ha NMIAHETY, YNPaB/IEHYECKNE PELLEHMS
NPUHMMANIUCb OTAESIbHO OpbUTaNbHLIM 3KUMAXKEM U rpynnor MapcMaHCKoro aecaHTta. HakoHel, Moaenupye-
Mble B XOAe 3KCMEPUMEHTa HeWTaTHble cuTyaumu (Noxap, OTKIYEHWE MUTaHWsa) TpeboBanu OT 3KuMaxa
BbICTPOro MPUHATUS PELLEHUI B SKCTPEMASIbHBIX YCIOBUSIX.

MpoBeaeHHble HaMy HabnloaeHNs CBUAETENLCTBYIOT O TOM, YTO, HECMOTPS Ha MoAeMpyeMble acrnekTbl
A@BTOHOMHOCTW. 3KMMax 3@EKTMBHO M ObICTPO NMPUHMMAN pELLUEHMS], B TOM YNCIE, U B OCIIOXHEHHbIX YCO-
BUSIX MaKCMMasibHOMN 3aepXXKkK, a Takke B (pase Bbicaakun. MoATBEPXKAEHMEM 3TOMY SBMSIETCA KaK YCNeLHO
BbIMOJIHEHHAs MPOrpaMMa 3KCNEANLMM, TaK M HalMume B SKUMaXKe CrOKOMHbIX APYXXECKMUX OTHOLEeHu. Oco-
60 cnegyetr OTMETUTb COM/TACOBaHHYID CaMOCTOSTESNbHYIO paboTy rpynnbl B XOAE MOAENMPYEMON 3KCTpe-
ManbHOM CUTYyaLMW C OTKSTHOYEHWUEM CUCTEM NUTaHWSI.

®OYHKLMNOHAJIbHASA AKTUBHOCTb NEYEHM B YCJ1IOBUSAX, MOAEJIMPYHOLLINX
NMPEBbIBAHUE YEJTIOBEKA HA MEXXIIJTAHETHOM KOCMUYECKOM KOPABJIE

Conosbesa A.A.*, Agponnr b.B.", Kopryr C.B.>, Keunr E.B.>, Mara Mirasoli’, Aldo Roda*
Ir'HU PO-MBMN PAH
2Bologna (Italy), Department of Pharmaceutical Sciences, University of Bologna

YnbTpa3sykoBble uccneaosaHus (Y3M) neyeHn npoBoavnncs nepes v nocre 3aBeplueHns SKCrepuMeHTa
MepeHOCHbIM YNbTPa3BYKOBbLIM 9XOTOMOCKONOM «CoHomea-K» (P®). Kpome 3Ttoro Ha 120-, 240-, n 450-e cy-
TKN NpebbiBaHNS B YCIIOBUSIX MEXMIAHETHOIO KocMuyeckoro kopabns (MKK) mccnepgoBanace CokpaTutesb-
Hasl PyHKUMS XKeN4yHOro Ny3blps Ha NPYEM CTAHAAPTHOro 3aBTpaka, a B KPOBM HaTowak onpeaensnv 6unm-
PY6MH 1 neveHouHble depMenTbl (ACT, AnT, ITT). Mo pesynbTatam *C-MeTaLeTMHOBOro_AbIXaTeNbHOro Tec-
Ta ouUeHvBanacb AeTOKCMKaUMOHHAs yHKUMS neveHn n ee metabonunyeckas eMKoCTb Ans nmnuaos. B ycno-
Busix MKK cyllecTBeHHbIX KonebaHuin 6unnpybrHa 1M neyeHouHbIX hepMeHTOB He npoucxoauno. Ha 120-e
CyTKM Y3U BbIIBUNM yBenMUeHUe 0b6beMa XXENYHOro MNy3bips HaTOWaK U CMEeLleHVe NUKa MakCMMasnbHOro
cokpatleHus ¢ 30-1 Ha 60-10 MUHYTY, T.€. MPU3HAKN CHUXKEHWUS TOHYCa W 3aMeaSIEHUst er0 COKpaTUTESIbHON
CnocobHoCTU. B 3TOT Nnepmos 0TMEUEHO CHUMXXEHME NMKa MaKCMMasbHOM CKOPOCTY MHAKTMBaLMK MeTaleThHa
N MeTabonMyeckon eMKOCTU NeYeHn A0 HUXHEN rpaHuubl HOpMbl. Ha 240-e cyTku 06beM XenyHoro nysbipst
HaToLaK BEPHYNCS K (DOHOBLIM 3HAYEHUsIM, COKpaTUTENbHas CNOCOBHOCTb CHU3MNACh, U MUK MAaKCUMasbHO-
ro cokpawieHus cMectuncs Ha 90-10 MUHYTY. BbisiBNeHHble M3MEHEHUS YKa3blBasiu Ha MOBbIWEHWE TOHyCa
XKENTYHOTO My3bIpsi, CHUXKEHME U 3aMEAJIEHUE Er0 COKPATUTENBHOM CMOCoBHOCTM. MeTabonmuyeckasi EMKOCTb
nevyeHn BepHynacb K UCXOAHOMY YPOBHIO, MpW 3TOM Habniofanochb eue 60nbluee CHUXEHUE MUKa Makcu-
MaJIbHOM CKOPOCTW MHAKTMBaLMKM METALETUHA M cMelleHne ero ¢ 10-i4 Ha 30-to MMHYTY TecTa. Ha 450-e cy-
TKM TOHYC XXEMYHOro ny3blps HaTowWwak cran 6osblue, YeM nepes SKCNEPMMEHTOM M OTMeYanocCb BO3Bpalle-
HMe K UCXOAHBIM 3HAYEHWUSM €ro COKPaTUTENbHOW CNOCOBHOCTM, Npu 3TOM K 120-11 MUHYTE HE NPOUCXOANNO
MNOJIHOrO BOCCTaHOBNEHMs. Mpy npoBeaeHnn >C-MeTaLeTUHOBOrO TecTa OTMEeYanoch CHUXeHe mMeTabonu-
YECKOolM eMKOCTW MEYEHN MeHEee BbIpaXXEHHOe, YeM Ha 120-e CyTKM 3KCrepuMMeHTa, Npy 3TOM Habsoganoch
BO3BpALLEHNE MMKA MaKCUMasbHOW CKOPOCTU MHaKTUBaLMK MeTaueTuHa ¢ 30-1 Ha 20-10 MUHYTY.

MOKA3ATEJIU AOHO30JTIOTMYECKUX MCCHEAOBAHVIﬁ Y MY>XYNH-CEBEPSH
YYACTHUKOB NMPOEKTA «MAPC-500>»

CostionnH F0.I., Mapkos A.J1., bosiko E.P.
CoikTbiBKAp, Poccnsi, UHCTUTYT dmsnonorum KomMm HayvHoro ueHTpa Ypanbckoro otaenenus PAH

C vioHs 2010 roaa no Hosibpb 2011 roga o6cnenoBaHo 17 My>UMH-ceBepsiH (CpeaHUiA BO3pacT OKoso 32
NET), yyacTBylolmx B npoekTe «Mapc-500». MiccnenoBaHne BbINO/IHEHO MO €AMHON METOAMKE, pa3paboTaH-
HolM WMHCTUTYTOM Meamko-6uonornyeckmx npobnem PAH (kypaTtop P.M.BaeBckuii) ¢ MpuUMeEHeHWeM annapar-
HO-NPOrpaMMHOro KoMmnekca «3kocaH-2007». Mo Macce Tena M «MHAEKCY MacCbl Tefa» MHOrve ucnbitate-
NN-ceBepsiHE MPEBLILAT HOpMaTKMB. o cunie U «CMNOBOMY MHAEKCY» OCHOBHasi Macca UCrbITaTenein umeert
«HU3KME» MoKasaTenu, a Mo XXMU3HEHHOW EMKOCTU JIEFKMX U <«XKU3HEHHOMY MHAEKCY» — KHWXKE CPEAHUX».
3HauYeHns pe3ynbTaToB NPob C 3aAepXKKON AblXxaHWsa M «uMHAaekca CKMBUHCKOM» HaxXoasTca B npeaenax Hop-
Mbl. [0 BpeMeHM NPOCTO 3pUTENBHO-MOTOPHON PeakLnM Yy CEBEPSIH BbISIBNISIOTCS 3aMesIeHHbIE NPOLECCH B
LIHC, a no 3HauyeHusIM KpUTUYECKOW YacTOTbl CINSHUS MefibkaHWi Y BOMbLUMHCTBA MUCMblTaTenein MoXHO ro-
BOPUTb O CHWMXXEHWM NAbUNBLHOCTM MPOLIECCOB B 3PUTENIbHOM aHanu3atope. [lokasaTenu apTepuasibHoro
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AaeneHuns n YCC y ncnbiTaTenei COOTBETCTBYIOT HOPMaTuBaM, @ OTpULIATENbHbIE 3HAYEHUSI «BEFETAaTUBHOMO
nHaekca Kepao» roBopsitT 0 mapacMMnaTMYeckon HanpaBfieHHOCTU BUSIHMS Ha KpoBoobpalleHue. Mo «uH-
AeKcy yHKUMOHAbHBIX M3MEHEHUIA» Y BOJbIUIMHCTBA UCMbITATENEN BbiSIB/IEHA «YAOBNETBOPUTENbHAS aaan-
Taums», y HEKOTOPbIX M3 HUX UMEET MECTO «HarnpshkeHne MexaHu3MoB aganTtaumm». o nHaekcy avcnepcu-
OHHOro kapTupoBaHusi IKI «Muokapa» Yy NOMOBMHbI FPYNMbl OTMEYAETCA HOPMasibHOE 3HAYEHWUe, y ApYrou
NOMOBUHbI — OTKSIOHEHWE OT HOpMbI. [0 Wwkane AnaHaceHKo y 60MbWMHCTBa 06CneaoBaHHbIX CEBEPSIH MOX-
HO FOBOPWUTb O «HWU3KOM YPOBHE» COMaTUYECKOro 340pOBbsl. 3HaueHus nokasatener RMSSD, pNN50, SDNN
CBUAETENBbCTBYIOT O AOMUHUPOBAHWUM LIEHTPasIbHOrO KOHTYpa perynsummM putMa cepgua Hag aBTOHOMHbIM.
06 3TOM e FOBOPUT W MOBBILEHHbIN «UMHAEKC LeHTpanusaumm». «CTpecc-MHAEKC» HaxoauTcsl B npeaenax
HOpMbI. 10 «Mnoka3aTesnlo akTUBHOCTU PErynsaTOpHbIX CUCTEM» Y MPaKTUYECKU 340POBbLIX /UL B OTAENbHbIE
MOMEHTbI JO/ITOBPEMEHHOr0 MOHUTOPWHIA BbISIBASIOTCS «A0HO30/10rMYecKne», a MHorga u «npemMopbugHbie
cocTosiHus». Tpy KpaTKoOBPEMEHHON (uandeckolt Harpyske (npoba MapTuHe) y ucnblTaTenel oTMeYaeTcs
WHEPLIMOHHOCTb MeXaHM3MOB perynsumMn KposoobpalieHus. Mpu optonpobe onpeaensercss MoBbllEHHas
peakums AMacTo/IMYECKOro AaBfieHMsl, YTO, NO-BUANMOMY, SIBMSIETCS €lle OAHOW M3 0COBEHHOCTEN OpraHus-
Ma CceBepsiH.

OCOBEHHOCTN ANUHAMUKHN ®YHKLMUOHAJNIBHOIO COCTOAHUA NPAKTUYECKU
300POBbIX J'II'OFIEVI nePn ANUTENbHOM HABJIOAEHVA B YCNNIOBUAX CEBEPO-3ANAAA
POCCUMN

Cosnonnn FO.I.%, bosiko E.P.:, Mapxur A.B. ', Yeprnkosa A.T.°

! MnctuTyT dmsmonorn Komn HL, YpO PAH, ChikTbiBkap, Poccus
2 THL, PO-NMBI PAH

BeBepeHue. [lonroBpeMeHHble MeAuKO-3KONOorMYeckue uccnefoBaHus rpynrbl NpakTUYEeCKn 340POBbIX
6610 npoBeaeHo B T. CbiKTbiIBKape MO €4MHOM MeToauke, pa3paboTaHHOM B WHCTUTYTEe MeaumKo-
6uonormyeckmx npobnem PAH ¢ npyMeHeHneM annapaTHO-NPOrpaMMHOI0 KoMnsekca «3kocaH-2007>.

MeTtoabl u MaTepmanbl. 06cnef0BaHO 17 NpakTUYECKM 300POBbIX UCMbITATENEN, Cpean KOTOpbiX 6b110
11 HayuHbIX paboTHMKOB M 6 criyxalwmx MYC. MNMonyyeHHble MaTepuanbl B COCTaBe €MHOM CBOAKM AaHHbIX
€XXeMeCSAYHO 3NEeKTPOHHON NoYToM nepecbinanuck B ML, PO-UMBI PAH. Pe3ynbTaThl aHanusa BCP noasep-
ranicb AOMNOSHUTENbHOM 06paboTke C MCNOMb30BaHWMEM MaTeMaTUYeckon Moaenu (yHKUMOHANbHBIX CO-
CTOSIHWI 1 BEPOSITHOCTHOrO noaxoaa [YepHukosal.

Pe3synbTaTtbl uccnepoBaHuii. Ha $as3oBoit TpaekTopuM, MOCTPOEHHON MO pe3ynbTaTaM MaTeMaTuye-
CKOro MOAENMPOBaHMS C BbIYMCIIEHNEM EXEMECAYHbIX 3HaueHMin CH 1 ®OP, XOpoLIO OTpa)akoTCsl U3MEHEHMUS
(PYHKUMOHANbHOr0 COCTOSIHUS, CBA3aHHbIE C ce30HaMu roga. CnefyeT OTMETUTb, YTO BCE LIEHTPbl CE30HHbIX
neTenb pacrnonaralTcs B 30He JOHO30/10MYECKUX COCTOSIHUI. Tpy 3TOM OHM OTAMYAIOTCS MO 3HadveHusm CH
1 ®P. BeceHHWI M OCEHHWUIA LEHTPbI pa3nuyatoTcst no 3HadeHunsm CH. B BeceHHWIN nepuog cTeneHb Hanps-
YKEHUSI PETYNATOPHBIX CUCTEM BbILIE, YEM B OCEHHWUI. LIEHTPbI NETHEN M 3UMHEN neTenb 6/IM3KK MO KOOpAU-
HaTtaM CH 1 ®P, HO 3UMON CTeneHb HamnpsHKEHUS PerynsTOPHbLIX CUCTEM HECKOMbKO Bbille npu 6onee BbiCO-
KOM ypOBHe (byHKLMOHaNbHbIX pe3epBoB. Mokasatenn CH n ®P no3BonsoT BbIMUCIUTE BEPOSTHOCTU KaXao-
ro 13 YeTblpex YHKUMOHAsbHBIX COCTOSIHWM. 3TO AaeT BO3MOXHOCTb ONPEeAesivTb pUCK PasBUTUSi NaToorMu
Mo YBEJIMYEHNIO BEPOSITHOCTM [OHO30/I0MMUYECKMX M NMPEMOPOUAHBIX COCTOSIHMIA. [oAoBasi AHaMMKa KaTero-
pUI pycKa MCCNefoBaHHON rpynnbl UCMbITaTeNe HaxoaMTCs B nNpeaenax 2-M kaTteropum, YTo O3HayaeT He-
3HAUUTESbHbIA PUCK Pa3BUTUS NATONOTUN.

3aksiroyeHume. [1oka3aHo, YTO B TeYeHue roga UMEIOTCH YETKO BbipaXKeHHbIe CE30HHbIe U3MEHEeHUs Be-
retTaTMBHoro 6anaHca. ®@yHKUMOHANbHOE COCTOSIHWE PYNMbl UCMbITaTeNEN XapakTepu3yeTcs Kak COCTOsIHWE
(bM3MoNorMyeckoin HopMbl, BpEMeHaMK Nepexoasiiee B AOHO30/10rMyeckoe CocTosiHue. MokasaHo, YTo aHa-
nun3 BCP no3BosisieT BbISIBNSATL BAMSHAE U3MEHEHWI SKOSIOMMYECKOM 06CTaHOBKM Ha OpraHu3mM,

NCCNEQOBAHUE BO3MOXXHOCTHU UCNMOJIb3OBAHNSA CUCTEMbI «AAAMNTOJIOM»
AN OTBOPA 3KUNAXKA K AJIUTEJIbHOMY NOJIETY

CopokuH O.T.
Mocksa, AHO «CoTek»

Pe3synbTathl 06cnegoBaHMsa YEHOB 3KMNaXka A0 3KcrnepuMeHTa «Mapc-500» u B xode HEro nokasanu
BO3MOXHOCTb WMCMOMb30BaHUSI METOAMKM, MPUMEHSIEMON B CUCTEMe «AaanTonior», Ansl oTbopa KOMaHA K
ANUTENbHbIM NonieTaM. Bo BpeMsi 3KCMEpUMEHTA YMeHbl 3KMMNaXka UCMbITbIBaIM U3NYECKME U MCMXONIOrnYe-
CKME Harpy3ku pasfIM4HOW WHTEHCMBHOCTM. CucTeMa «AdanTonior» Mo3BOSMAA OLEHWTb aaanTauMOHHbIE
BO3MOXXHOCTW UCMbITYEMBIX MO U3MEHEHWIO X (DYHKLIMOHA/IbHOrO COCTOSIHWSI HA OKa3blBaeMble BO3AENCTBYS.
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MpoBeneHHbIE MCCNeaoBaHMS Aanv BO3MOXHOCTb COPMMPOBATb KpUTEpWM, Onpeaensitowme roTOBHOCTb
YSIEHOB KOMaHAbl K MpOBOAMMOMY 3KCMEPUMEHTY, M KOTOpble B MepcrnekTuse MoryT 6biTb MCNONb30BaHbl A4
oT6opa 3KMMaXeW K MNosieTaM, B TOM YMCIE U ANUTENbHbIM. TakuMK KpUTEPUSMK SIBUNUCb OLIEHKa aaanTa-
LMOHHOr0 COCTOSIHMS A0 W MOC/E Harpy3oK, ero AMHaMuKa, SHEepro3KOHOMUYHOCTb BKJIIOYEHUSI pe3epBOB,
BOCCT@HOBUTE/bHbIE CMOCOBHOCTM OpraHM3Ma Mnocne Harpysok.

HabniogeHns nokasanu, 4YTo ONTUMAsbHBLIM XapakKTEPUCTMKAM A0 3KCMEPUMMEHTA MO AAHHBLIM KpPUTEPUSIM
COOTBETCTBOBaNO YHKLMOHANBLHOE COCTOSIHWE TOMBKO TPeX YNeHOB 3Kunaxa noa kojamu L, I, M. Peakums
OpraHmM3Ma Ha pasnnyHble BO34EUCTBUS Y HMX MPOSIBNSIACh afleKBATHLIM BKIOYEHMEM PE3epBOB C yMepeH-
HO BbICOKMM MOPOroM akTuBauumn (HebosbLloe noBbieHne KoadduuMeHTa peakumm Ha ONTUMasibHOM BTO-
poOM afanTauMoOHHOM YPOBHE). o CpaBHEHUIO C ApYrMMK obcneayeMbiMi B XOAE 3KCNEPUMEHTa Y AaHHbIX
NULL CYLLLECTBEHHO pexxe Habnoganucb HebnaronpusTHbIE COCTOSIHWUSA, KOTOPblE OTHOCUMIIUCH K rpynne pucka
1 aesagantaumu.

Y obcneayembix nog kogamu K, O 4o akcnepvMeHTa Npu Harpyske COXpaHsanocb OnTuManbHOe ajanTauu-
OHHOE COCTOSIHME Ha BTOPOM—TPETbEM afanTaLMOHHbIX YPOBHSIX, OfHAKO pe3epBbl B [O/MKHON Mepe He 6bl-
N BKIIOYEHBI, KOIPDULMEHT peakummn oCTaBancs HU3KMM UM HEAOCTATOYHO BbICOKMM MO CPaBHEHUIO C On-
TUManbHbIM. B X0ae aKkcnepuMeHTa y AaHHbIX SN, AOCTaTOYHO YacTo Habniodanucb COCTOSHUS, OTHOCSLWMeE-
Csl K rpynne pucka v gesagantaumm.

XyAlwmne pesynbTaThl B Xofe nccneaosaHuns «Mapc-500» nokasan yvacTHuk nog HomepoM N. [o skcne-
pYMeHTa Npu Harpyske ero opraHv3M AOCTUrasn BbICOKOro 4-ro aganTauyoOHHOrO YPOBHS, HE MMest BO3MOX-
HOCTW MCMOMb30BaTb pe3epBbl 6051ee HU3KNX, ONTUMAsIbHBIX, BTOPOrO—TPETLErO YPOBHEMN.

BIUSIHUE BO3PACTA YJIEHOB 3KUIMAXXA HA MEPEHOCUMOCTb YC/10BUN
LIJWITEHI:HOVI n3onauunm B SKCNEPUMEHTE «MAPC-500»

CopoknH O.T.
MockBa, AHO «CoTek»

CucteMa «AganTosior» Mo3BOJISIET OLEHWUTb COCTOSIHME 06CIeAyEMOro U OTHECTM €ro K OAHOW M3 rpynm:
a) rpynne aganTauum — YenoBeK 340pPOB WM MMEKLWMECS U3MEHEHUS B OpraHM3Me XOpOLIO CKOMMEHCUpPOo-
BaHbl; 6) rpynne pucka — U3MEHEHNs B OpraHM3Me CnocobCTBYIOT pa3BuTUO 3aboneBaHUs YenoBeka um ero
060CTpeHnto; B) rpynne gesaganTauuy — UMEIOTCS HapyLUEHWs! 3alUMTHO-KOMMEHCATOPHbIX (hYHKLUMIA opra-
HM3Ma, BO3MOXHbl CKPbITble MW SIBHbIE NPOsiBNieHMsl 3aboneBaHus.

Pe3ynbTaTbl UCCNefoBaHWsA CBMAETENLCTBYIOT O BAMSIHMKM BO3pacTa YeHOB KOMaHAbl Ha NepeHOCMMOCTb
YCNOBUI ANVTENbHOW u3onsiumn. MNpu npoBeaeHun akcnepuMeHTa «Mapc-500» yyacTHuku ctapue 35 net
noa kozoBbiMM HoMepamu N 1 O BOLIM B TPOVKY XYZALUMX MO NEPEHOCUMOCTU TaKMX YCIOBUIA. Y A@HHbIX vl
yalle, YeM y Apyrux UcCrbiTaTenei, Habnoaanucb COCTOSAHMSI, KOTOPbIE HECM Yrpo3y 340POBbID, CNOCOBCT-
BOBanM passutuio 3abonesaHns. OTHOCMMbIE K Fpynne pucka u AesaganTaumun, AaHHble COCTOSHMS Habnio-
JlaNnCb COOTBETCTBEHHO B 32,4 % U 29,4 % Bcex pe3ynbTaToB o6cnenoBaHuii. MNpuyeM, ecnm y yyacTHUKa
3KCrepuMeHTa nog HoMepoM O yxyAleHWe HacTynuMno nocne nepebiX 7 Mec yAOBNETBOPUTENIbHOrO COCTOS-
HMs, TOo Y N HebnaronpusiTHoe COCTOsIHME Habnoaanocb yxe C NnepsBbiX MecsLEB 3KCMEPUMEHTA, AOCTUIHYB
MaKCuMyMa B MocsiefHue 6 MeC, U COXPaHsoCh B TeYeHVe ABYX Hefenb Nocne ANUTENbHON U30nsumK, o
4yeM CBMAETENbCTBOBANO ABYKpaTHOe obcneaoBaHve Nocne aKCnepMMeHTa.

YneHbl 3KMNaxa, BO3pacT KOTOPbIX HAXOAMACA B AnanasoHe oT 29 Ao 34 neT, nepeHecsn ycnoBus skcne-
pYMeHTa 3HaunTenbHO nydwe. COCTOAHMSA, XapakTepHble Ans rpynnbl pucka v AesajganTtauun, BCTpeYvanuchb
Y HMX FrOpasfio pexe, YeM B CTapLUEN BO3PacTHOM rpynne, U COCTaBMANM COOTBETCTBEHHO 23,5 % u 11,8 %.
Mocne npoBeaeHus skcrnepuMmeHTa «Mapc-500» fABykpaTHOe obcnesoBaHue B TeueHue 15 aHel nokasano
OTCYTCTBME KaKMX-NMbO CABUIOB B MX COCTOSIHAM MO CPaBHEHMIO C NOcCieaHMMM Mecsuammn npebbiBaHus B
LNMTENbHON U30NaLMK.

MpuHMMas BO BHMMaHWE MOJTyYEHHbIE pe3yNbTaThl, CIEAYET CAeNaTb BbiBOA, YTO BO3PACTHOW KpUTEpUiA
[IO/TXKEH CTaTb OAHWUM M3 BaXKHEWLLMX NpU 0TOOpE NpeTEHAEHTOB B 3KMUNaX ANst ASIMTENbHOrO NoneTa.

ANHAMUKA A AANTALUOHHOIO COCTOAHMSA YJIEHOB 3KUNMAXKA B DKCNEPUMEHTE
«MAPC- 500»

CopokwH O.T.
Mockea, AHO «Cotek»

CocTosiHMe opraHM3Ma YfeHoB akunaxa «Mapc-500» Mo AaHHbIM cucTeMbl «AaanTonior» B hopManmso-
BaHHOM BUAe OLeHMBanochk B 6ansbHOM npeactaBneHun ot +1 go -1. MakcumanbHasi aganTMBHOCTb K BO3-
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AENCTBYIOLMM haKTOpaM XapakTepu3oBanacb +1, MMHMManbHas afanTauus, UK COCTOSIHWE Ae3adanTaunm
(-1).

[10 3KCMepUMeEHTa COCTOSIHWE €ro y4aCTHUKOB XapaKTepX30Baioch BbICOKOM aAanTUBHOCTbIO, CpedHee ee
3HayeHne ans akunaxa 6bino 6nm3kuM K 1 1 coctasuno 0,88 + 0,13 AHanu3 AMHAMWKKU afanTaLMOHHOrO
COCTOSIHMSI YNEHOB 3KMMaXka Mpu ANUTENbHON M30MSUMM MO3BOMWMA BbIAENUTb TPU Nepuoda WM3MEHEHWUI
(PYHKUMOHANbHOro COCTOSIHMS OpraHu3Ma.

MepBbli — Nepuod aganTauuy, NPUBbLIKAHWE K YC/IOBUAM ANMTENbHOM M30MsiuMn. [poaoHKUTENBHOCTb
ero coctaBnana 3 Mec. [aHHbl Nepuoa XapaKTepU30Bancs Nnoc/ieaoBaTeNlbHblM CHUXEHMEM afanTUBHOCTM
opraHv3ma 4seHoB akunaxa (no mecsuam: 0,5; 0,42; -0,25) n B cpeaHeM 3a 3TOT nepmog coctasuna 0,22 +
0,24.

Mocneaytowmin — nepuog HENOMHON KOMMeHcauun. nMTenbHOCTb AaHHOrO nepuofda cocTaBuia 7 Mec.
AOanTMBHOCTb OpraHu3Ma 4JIeHOB 3KMMaXka CylecTBeHHO Bo3pocna, Ao 0,47 + 0,09, ogHako He gocturna
MCXOAHbIX 3HAaYEHWA. B 3TOT nepuod y YIEHOB KOMaHZbl Habnioaanock NMpPeMMyLECTBEHHO 6naronpusTHoe
ANS OpraHM3Ma afanTauMOHHOE COCTOSHME C YMEPEHHbIM HarpshKeHWeM 3alMTHO-KOMMEHCATOPHbIX (YHK-
UM, peaKuMmn crydasiMm UX CHDKEHUSI, KOTOpble Y 60bLIMHCTBA YUYaCTHUKOB 3KCMEPUMEHTa HE HOCUWN Bbl-
Pa)KEHHBbIW XapaKTep.

MocneaHne 5 Mec MOXHO OMpeAenuTb Kak NMepvoa MCTOLLEHWS!, CHUXKEHMSI YCTOMUYMBOCTU OpraHM3Ma K
BO3AENCTBYIOLUMM Harpy3kaM. Y KaKaoro U3 YneHOB KOMaHAbl OH MpOTeKan C pa3Hoi CTeneHblo BblpaXKeH-
HOCTW. B 3TOT nepuoa Hambonee BHO NPOSIBUINCE MHAMBUAYANbHBLIE Pa3Nnyns B aAanTaluMOHHbIX BO3MOX-
HOCTSIX opraHm3ma. CpeaHsisi adanTMBHOCTb YYACTHUKOB 3KCMEpMMEHTa 3a nocneaHne mecsubl npebbiBaHus
B YCNOBUSIX ANUTENbHOW MU3onsummn coctasmna 0,05 + 0,07.

NHavBuAayanbHble pasnnumMs HOCUIW BbIPaXXEHHbIN XapakTep, B Mopsiake ybbiBaHUS aAanTUBHOCTbL Yiie-
HOB 3KMMaXxa MOXKeT BbITb NpeACTaBieHa cneaytoLlei nocnegosatenbHocTbio: ¥ L — (0,53 + 0,18); I - (0,41
+ 0,20); M-(0,38 £ 0,21); K- (0,32 £ 0,21); O - (-0,03 £ 0,22); N - (-0,12 £ 0,21).

AVNHAMMKA MOKA3ATEJIEA CEPAEYHO-COCYAUCTON CUCTEMbI U

BMO3JIEKTPMYECKOW AKTUBHOCTU rOJIOBHOIO MO3rA 10 U NMOCJIE 520-CYTO4YHOM

n3onaumn NPy BbiNOJIHEHUN HATPY304YHOI'O TECTA HA BEJIOSPIOMETPE
Crenanosa I'.11., MacexoBa O.b., fJerrepernkoBa H.B., Euyernrxo A.N., CkegnHa M.A.,
Boporkos FO./.

'HU PO-MUMBI PAH

Llenbio gaHHOM paboTbl SIBNSIOCH WCCNEAOBaHWE BAUSIHWS ANIMTENIbHOM M30MSIUMM Ha CepAeYHo-
COCYAMUCTYIO CUCTEMY U NokasaTenu 33 B XOAE BbINOSIHEHMSI HArpy304HOro Tecta Ha BOM.

O6cnenoBaHo 6 MyxumnH (Bo3pacT 28-30 NneT) Ao U Ha 2-e cyTku nocne 520-cyTouHoi usonsiumn. Mpoba
BbINO/HANACh Ha BOM B nonoxeHun nexa (- 3°) ¢ HENpepbIBHON CTYNEHYaTO-BO3pacTaloLlent Harpy3kon (Ha
25 BT) no cybmakcumanbHoM. Bo BpeMsi npobbl pernctpupoBanvch nokasatenn IKI (12 otBeaexuin), AL,
23 U MUKpoUMPKYnsiTopHoro pycna (MLP) MeToaoM ynbTpasBYKOBOW BbICOKOYACTOTHONM Aonnseporpadum
(Y3BL). Mpoba oueHnBanacb N0 CTaHAAPTHBLIM KpUTEPUSIM.

B choHOBbLIM Neproa NEPEHOCUMOCTb Harpy304HOM Npobbl No AaHHbIM IKI, ALl y Bcex obcneayeMbix oue-
HMBanacb Kak «xopoluas». Y AByx obcneayeMblix Habnoganmcb 0co6eHHOCTU B BUAE YMEPEHHO BbIpaXKEHHOM
rMNEPTOHNYECKON peakumun. MokasaTtenn MLIP coOTBETCTBOBANM YPOBHIO BbIMOSHAEMOM Harpy3ku. Mocne
nsonaumm y 3-x obcnegyemblx Habnoganacb «xopowas» nepeHOCMMOoCTb Mpobbl (Y 2 U3 HUX C OCOBEHHO-
cTamn). Y 2-X - «yAoBNeTBOpUTENbHas» (BblpaXXe€HHas rMNepTOHMYEecKas peakumsl); Y OAHOM0 — «COMHU-
TenbHas» (ropu3oHTanbHas genpeccma ST B otBeaeHun V2 go 0,5 MM Ha BbicoTe Harpysku). MNpun «ygosne-
TBOPUTENBHOW» U «COMHWUTENIbHOM» MEPEHOCUMOCTM TECTA OTMEYAJIOCh CHMDKEHME OBBEMHON U NIMHENHOW
ckopocTteit B MUP no aaHHbIM Y3B/. Mo gaHHbIM 33 nocne U30nsuUmMm 3HaueHMs CyMMapHOM MOLLIHOCTY a-
puTMa: Bbille (poHOBLIX Y 4; Hke — Yy 1; 6e3 uameHeHut — y 1 obcneagyemoro. Bo BpeMst npobbl Ha BAM ao
M nocne usonsumMn y Bcex 6 obcnedyeMbix Habnoaanvcb pasHOHamnpaBfeHHblE M3MEHEHWUs MoKasaTenei
CYMMapHOWM MOLLHOCTU o-pUTMa C «MUKOM>» Ha MaKCMMaJibHOM CTYMEHMW Harpy3ku v B Nepuoj BOCCTaHOBIE-
HMS.

YxyaLweHue nokasaTenieln reMoaMHaMMKK YKasbiBaeT Ha BEPOSITHOE HAMPSXKEHWE MEXaHW3MOB perynsumm

CEepAEYHO-COCYANCTOM CUCTEMbI B YCNOBUSAX ASUTENLHOW M30nsauMn. OyHKUMOHanNbHble M3MeHeHus 390 B
nepuoa cybMakcMMarnbHOWM Harpysku TpebytoT AaNbHENLIErO U3YYEeHWSI.
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KOMIJIEKCHAS! OLLEHKA KAPAAUOPECITUPATOPHOW CUCTEMbI YEJIOBEKA
CyBopos A.B., []psiverko A.WN., lMonoBa F0.A., lLlynarnn FO0.A., emnn A.B., KosnecHnkos B./.
r'HU PO-MMBIT PAH

B ycnoBusx anuTenbHOW M30MsSUMUM M NPU MOAENMPOBAaHUWN AEeSITENIbHOCTM Ha NOBepXHOCTM Mapca 6binu
BbIMOJIHEHbI Pa3HOCTOPOHHWE UCCNEA0BaHUsSl CEpAeYHO-COCYANCTON CUCTEMbI U AblXaHusi. Mpexae BCero, Mbl
OLUEHWUNN NleroYHble 06beMbl M eMKOCTU. OHM OKa3anncb AOCTaTOYHO CTAbUSIbHBIMK U COXPAHANNCL B Npeae-
nax hb13Moornyecko HoOpMbl 340POBOMO YENOBEKA, TOrAa Kak CKOPOCTHbIE MOKasaTeNu AblXaHus UMesnu
pa3HOHanpaB/ieHHbIE N MHAMBUAYaNbHblE KonebaHus.

B ycnosusix ocHoBHOro obMeHa rasoobMeH oTnyancs mexay nepsbiMy 250 cyT M nocneayowmm nepuo-
JOM M30N15UMn, YTO 0BYC/IOBNEHO M3MEHEHNUAMM B NUTaHUMKU. BEHTUNSALUMIO M ra3006MeH M3Mepsiin BO BpeEMS]
©XEMECAYHbIX TECTOB B MOKOE M NMpu cybMakcuManbHoW dmsndeckoin pabote. dusnyeckas paboTocrnocob-
HOCTb B XOA€E M30MSUMN XapaKTepu30Banacb MHAMBMAYaNbHbIMKU KonebaHnammn B avanasoHe ot +40 % ao
—25 % (N0 CpaBHEHMIO C UCXOAHBIM YPOBHEM) B 3aBUCMMOCTM OT BMAA M MHTEHCUBHOCTM TPEHUPOBOK. Kpome
TOr0, Y HEKOTOPbIX WUCMbITaTeNnei B psiAe UCCNEA0BaHUI OTMeYany rMnepToOHMYECKUiA TUM peakumMn Ha Ha-
rpy3Ky U naMeHeHus Ha JKI.

[loNoNHUTENbHO, COBMECTHO C HalwuMmK Konneramu u3 MITY mMm. H.D.baymaHa (AHuweHko J1.H. n ap.),
6b1710 BbINOMHEHO M3MepeHne YCC 1 4acToTbl AblXaHMSI BO BPEMSI CHa C MOMOLLbI ANCTAHLUMOHHOro 6uono-
kaTtopa «buopackaH», ¢ TMXOOKEaHCKMM OKeaHOo0rmyeckum nHctutytom PAH (KopeHnbaym B.U. u gp.) — nc-
CnlefoBaHNs OLEHKM AMArHOCTUYECKON 3HAYMMOCTU AblXaTeslbHbIX WyMoB. COCTOsiHME CepAeYHO-COCYaANCTOM
CMCTEMbI C MOMOLLbIO (PYHKLMOHANbHBIX TECTOB OLEHMBANM A0 W NOC/Ee U30M9UMM COBMECTHO C COTPYAHMKa-
MU MHCTUTYTa KNMHMYECKOW Kapauonorum uM. A.JJ1.MscHukoBa (demoposuy A.A. 1 ap.). SHAOTENMANbHYIO
(byHKLMIO COCYA0OB M3yYanu poccuickue u Manasumiickue crneumanuctbl (Ismail T. 1 ap.), kKanunnspockonuio
BbINOMHAM Npu ydacTum coTpyaHmkos HKLL OAO PX[ (MypduHkenb H0.U.). CocTosiHMe ra3oTpaHCNOpTHON
CUCTEMbI, MOMUMO perncTpaumMn OKCUreHaumMm KpoBu, OLeHMBanu no TPaHCKyTaHHOMY U3MEPEHUIO HaMpshke-
HMa O, n CO,, a Npy y4acTUM UTANbSAHCKMX KOMSEr BbIMOMHSAM aHanu3 ra3oBoro CoctaBa M KUCIOTHO-
OCHOBHOIO COCTOsIHUSI KpoBw (Imbriani M. un gp.).

BonbLioi MHTepec NpeacTaensiio MoHUTopupoBaHne YCC n Al npu pabote B ckadaHapax «OpnaH 3»,
npepoctasneHHbix OAO «HIM «3Be3ga» uMm. I.N.CeBeprHa», BO BpeMS MMUTALUMM BbiIXOAa Ha NMOBEPXHOCTb
Mapca ¢ nomolLblo NpUbopoB, pa3paboTaHHbIX HeMeLkuMu napTHepamu (Fietze 1. w ap.). Yrny6neHHbii Ma-
TeMaTUYeCKuUii aHanu3 pesynbtatoB (demuH A.B. 1 ap.) yxxe ceiyac no3Bosus BbiSIBUTb psf 0COBeHHOCTEN
BEreTaTVBHOMN perynsiumMmn, KoTopble 6yayT MOMOXEHbl B OCHOBY MpaKTUYeCKUX pekoMeHAauui 1 npeacras-
NeHbl B AanbHENWMX Ny6InKaumsx.

PETPOCMEKTUBA UCCJIEQOBAHWNIA POCTA U PA3BUTUSA PACTEHMA B PAMKAX
ONUTENIbHbIX 3KCNEPUMEHTOB B TEPMOOBUTAEMbIX OB BbEKTAX

CoryeB B.H., J/leeurcknx M.A., MNywynu B.U., Kaperinn A.T., lTogosisckmii A.T.
r'HLY, PO-MMBIN PAH

C uenblo pa3paboTkn cucTeMbl Xxn3HeobecneyeHns (CKO) MexnnaHeTHbIX 3KCNeanuniA C BKIIOYEHNEM
61ONOrMUYECKOro 3BEHa Ha OCHOBE OpaHXepeu, HaumHas ¢ 60-x rogoB XX Beka, B HalleW CTpaHe M 3a
pybeXXoM HeOAHOKPaTHO MPOBOAM/IMCE 3SKCMEPUMEHTHI MO  KYNbTUBMPOBAHUKO PacTEHU B YC/IOBUSIX
Ha3eMHbIX MOAE/bHbIX 3KCMEPUMEHTOB B repMoobuTaeMblx 0bbekTax. B gaHHOM paboTte ocoboe BHMMaHue
YOENEHO pe3ynbTaTaM 3KCNEPUMEHTOB C  BbICLUIMMM  PacTEHMSIMM B YC/IIOBUSIX HA3E€MHOro  3Kcre-
puMeHTanbHoro komnnekca MHL P® WUMBI. BriepBble BO3MOXHOCTb POCTa BbICLUMX PAaCTEHUI B 3aMKHYTOM
obbeme C uenoBekoM 6bina pJokasaHa B rOAOBOM  MeAMKO-OMOMOrMYEecKOM 3KCNepuMeHTe C  Tpems
UCNbITaTeNsIMKU, KOTOpbI Npoxoaun B 1968—1969 rogax.

M3yyeHne BbICUIMX pacTeHM B pamMkax 520-cyTouHOro MoAenupyeMoro noseta Ha Mapc sBnsnoch
MPOAO/HKEHMEM MNPOBEAEHHbIX pPaHEe WCCMedoBaHUiA MO MpOrpaMMe MeXAYHapOAHbLIX 3KCMEPUMEHTOB
OKOMNCU-95, SFINCSS-99 wn 105-cyTOouHOro CaTeIMTHOrO 3KCNepuMMeHTa. 3afadaMu  dKCNepuMeHTa
ABNANOCb WCCNEAOBAHME pOCTa, Pa3BUTUSE M MeTabonM3Ma pacTeHMn B YCIOBUSIX ASIMTENILHOrO Henpe-
PbIBHOTO KY/bTUBMPOBaHUSI B 0BUTAaeMOM repMoObbeKTe, AMETONIOMMYECKMX NMPEANOYTEHNI YIEHOB KMMaxa
Npy Hanu4unmn Bbibopa pacTUTENbHLIX KY/IbTYp U pa3paboTka TEXHONOrMYECKUX acnekToB WX BblpalliMBaHMS.
B nporpaMMy uccnefoBaHWUiA TakKe BKJIIOUYEHO M3yYeHME SKOMCUXONOrMUYECKUX 0CO-6EHHOCTEN npebbiBaHus
B 3aMKHYTbIX YCNOBMSX, M€ YEIOBEK MO OTHOLIEHWIO K APYrOMy YesiOBEKYy SIBMISIETCA M COCTaBHOM YacTbio
WCKYCCTBEHHOM cpedbl 06WTaHUsi, U 0ObEKTOM BO3AEWCTBUSI 3TOM CPedbl, B TOM UMC/e M BXOASLIMX B Hee
pacTeHu.
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Ha OCHOBaHMM NpOBEAEHHBLIX 3KCMEPUMEHTOB MOXHO CAeNaTb Creaylole BbiBoAbl. B ycnosusx
3aMKHYTOro repMoo6beMa BO3MOXHO MOJTyYEHUE MOSHOLEHHOW GMOMacChl pacTeHUd ANst €XEeCyTOYHOro
MOMOJIHEHMSI pauMOoHa NUTaHus. MNpPoAYKTUBHOCTL pacTeHUA He OT/IMYanach WK 6bina HeOCTOBEPHO Bbille
Mo CPaBHEHWIO C QHANOTMMYHLIMM MOKA3aTeNsIMU, OTMEUEHHbIMW B NPeABapUTENbHO MPOBEAEHHbIX
NabopaTopHbIX KOHTPOJIbHBIX 3KCMEPUMEHTAX. AHanM3 KayecTBa pacTUTENbHOM 6GuoMacchl BbISIBUST €e
COOTBETCTBME MPUHSATBLIM HOPMATUBAM MO MOKa3aTensiM MUKPo6Monornyeckoi 6€30nacHOCTM 1 COAEPXKAHNIO
HATPaTOB M BWTaMWHOB. [0 pe3ynbTaTaM WCCNEeAOBaHUS BbISIBNEHbI [METONIONMYECKUE MPEANOYTEHNS
UNIEHOB 3KMMaXxa. BbisiBNEHa BbICOKasl 3aMHTEPECOBAHHOCTb YIEHOB HAXOASLLErocs B repMoKaMepe aKunaxa
B PACTEHUsIX, KOTOPble MOXHO MCMOSb30BaTb B KayecTBe A06aBOK K PaUMOHY MUTAHWS M KaK CpPeacTBO
penakcaLmu.

3ATSDKHOM NMPbDKOK C NMAPALLUKOTOM KAK MOAEJ1b CTPECCOOBPA3WOLI.|,Eﬁ
CUTYALIUM NPU NOAIrOTOBKE KOCMOHABTOB
Tumme E.A.”, Bono6yesa H.B.”
r'HL PO-MMBI PAH
’Mocksa, PTY®OKCMUT

MiccnenoBaHns € Lenblo BOSMOXKHOCTM UCMONb30BaHMS MPbPKKOB C NapallioToM AN MOAENMPOBaHUS Le-
NeHanpaBfieHHON AesITENbHOCTM B CTPECCOBbLIX YCMOBUSIX MPW MOArOTOBKE KOCMOHABTOB, MPOBOAATCS [0-
BOSIbHO AaBHO [ApTtoxuH, puMak, KonecHnkos, 1975], HO Npy 3TOM B OCHOBHOM WCMOJ1b30Ba/IUCh MPbIKKN C
HebOoNbLINX BbICOT.

3aTshkHble NPbIKKK € BbiCOT 6onee 4000 M 1 BpeMeHeM CBOBOAHOrO NajeHus 6onee oaHON MUHYTBI OT-
KPbIBalOT AOMOSIHUTESNbHbIE BO3MOXHOCTW Al UCCNEA0BaHUA N 3KCMEPUMEHTOB NPW MOArOTOBKE KOCMOHaB-
TOB: BM3YyasibHblA MOUCK, OBHapy>XeHNE U pacrno3HaBaHWe Ha3eMHbIX 06BEKTOB; OLeHKa 06beMa onepaTus-
HOW MaMsTV U BHUMaHWSI; OLEHKa KauyecTBa pevyeBoro o6MeHa; pelleHne 3aday no npubopHON OpUEHTUPOB-
Ke; OLieHKa BO3MOXXHOCTW YNpaBfieHWsl NIMHUEN BM3MPOBaHUS. Mpu 3TOM BO3MOXHa HeMpepbiBHasi perncrpa-
uns h13noNorMyecknx napaMeTpoB N UX COMOCTAB/IEHNE C XapaKTepUCTUKaMK AesSTENbHOCTU BO BPEMS CBO-
6oaHOro nageHus.

Mpy BbINOSIHEHMM MPLKKOB MOXET 6bITb MCMO/b30BaH YCKOPEHHbIN Kypc 0by4yeHusi cBobogHoOMy nage-
Huo no cucteme Accelerated Freefall (AFF), raoe npbbkoOK COBEPLUAETCS C NapallloTOM TUMNA «KPbl10» C ABYMS
WHCTpyKTOpaMu. PaspaboTaHa cucteMa uMKCauMu M aHanm3a OWMOBOYHbIX AEWCTBUM BO BpPeMSI 0By4YeHus,
BbISIBJIEHMIO VX MPUYMH 1 NMOCEACTBUIA, NMPEAOTBPALLEHNIO aBapUMHBIX CUTYaLIWN.

MpbKKY C MapalloTOM CONyTCTBYET psa (PakTopoB, KOTOPble B COBOKYMHOCTU MOryT BBECTU YefioBeka B
CTPeCccoBOE COCTOSIHME: OMacHOCTb ANsl XW3HKW, 60S3Hb BbICOTHI, U3MEHEHUSI NapUMaNbHOMO AABMEHUS KU-
CNopoAa U TeMnepaTypbl C BbICOTOM, nepenagbl aTMOCEPHOro AaBneHus, neperpysku, 6esonopHoe nage-
HVe, HeobXoaAMMOCTb BbIMOSTHEHMS AENCTBUI B HEOOBIYHBIX YCIOBUSIX, AeUUMT UHDOPMALMK U CTPOTUiA Jin-
MWUT BPEMEHU ANt BbIMNOSIHEHNS HEOBXOAUMbIX AEWCTBUIM, OTBETCTBEHHOCTb, HEBO3MOXHOCTb OKa3aHWUs MNo-
MOLUM CO CTOPOHbI B Cllyyae aBapuMHOW CUTyauuW, BO3MOXHOCTb MOSlyYEHMS TPaBMbl MNPV HENPaBUSIbHOM
npusemneHuun. Mpudem Beaywmm (hakTopoM, Bbi3blBalOWMM CEHCOPHO-BEreTaTMBHbIE CABWUIMM Y MapalltoTy-
CTOB, SIBNSOTCA He dm3nveckme sBneHns, ConyTCTBYIOWME MPbDKKY, @ OXunaaHue onacHoctu [Monosuy, My-
6uHcknin, KonecHnkos, CaBuHbIX, 1994].

DKCNepUMeHTbl NPU BbIMNOSHEHNMWN 3ATSHXKHBIX MPbLKKOB C MapawioToM MNo3BonsAT chopMuMpoBaTh MoAenb
LiefieHanpaBneHHON AeATENbHOCTM Ye/loBEKa B OMACHbLIX YCNOBUSIX M MPUMEHUTL €€ MpU OLEHKE 3PrOHOMU-
YeCKOro pucka B KOCMUYECKMX nosneTtax.

OPIrAHU3ALIMOHHO-METOAUYECKUE ACIMNEKTbI MEAULIMHCKOIO KOHTPOJIA
B SKCNEPUMEHTE «MAPC-500>»

TuxoroBa I.A., Boporkos FO./.
r'HY, PO-UMBIN PAH

Pa3spaboTka U BHeApEHME anropuTMOB MeAMLMHCKOro 06CrefoBaHus, pacluiMpeHne U COBEpLIEHCTBOBA-
HME CUCTEMbI MEAMLIMHCKOrO 06ecneyeHns 3a CHET NPUBIEYEHNS AMArHOCTUYECKoN 6a3bl BEAYLUMX KIIMHUYE-
CKMUX MEAMLIMHCKMX LIEHTPOB P®, NCNonb30BaHME HOBEMLIMX MEPCMEKTUBHBIX HAYYHbIX W MPAKTUYECKMX Me-
TOAOB AMArHOCTUKM MATOMOMMYECKMX COCTOSIHUIA Ha 3Tanax oT6opa YYaCTHUKOB 3KCMEPUMEHTOB COCTaBMIIU
OCHOBY MeAMLIMHCKOrO KOHTPOJISi SKCNEepPUMEHTA.
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Ba)KHEWMLLMM 3N1EMEHTOM CUCTEMbI MEIMLIMHCKOTO 06ecrneyeHns aKcnepuMeHTa SSBUSIOCh CO3AaHne enHOM
3NEKTPOHHON 6a3bl HAYYHO-NPAKTUYECKOro MaTepuana C NpUBIEYEHNEM Pe3yNbTaToB TEKYLUMX SKCNEPUMEH-
TOB M 3aKJIIOUYEHUI OTAEMBHBIX Hay4HbIX 3KCMEPTOB.

AnpobupoBaHa TakTuka Ay6nMpoBaHMs MEAULIMHCKON MOAMAEPXKKM BHYTPU 3KMNaxa (Haiuume B COCTaBe
3KMNaXxa 2 Bpayen, UMEILLMX PasfUUHYI0 CNeLnanu3aLmio), YTo noBbIcUNo 3P heKTUBHOCTb NPU BbIMOHE-
HUM YaCTU HAYYHO-MPAKTUYECKMX NMPOrpaMM M BHEC/IO JOMOMHUTENbHbIE MPEVMMYLLECTBA B OLIEHKY Nepcrnek-
TUB UCTOJIb30BaHNS JaHHOrO ONbITa MPUMEHWUTENIBHO K OCBOEHMIO AafIbHEMO KOCMOCA.

OTpaboTaHbl Mepbl MEAWLIMHCKOrO KOHTPONS WM B3aUMOMOMOLUM HA 3Tanax MMUTALUMM BbiCAIKM Ha Mo-
BEPXHOCTb Mapca, OCBOEH WM BHEAPEH OMbIT TeNeMeANLMHCKUX BUAEOKOH(EPEHLMIA YIEHOB 3KMNaXa C Ha-
3eMHbIMU MEANLIMHCKMMM CNTY>X6aMu B YCNOBUAX 3aE€PXXKU PaanOCUTHana, BHEAPEHA CUCTEMA Crielnanmuau-
pOBaHHOM KOHMUAEHLIMANBHON CBA3M C BpayaMu 3KMnaxa.

MpoaomkeHo (popMUpPOBaHNE CUCTEMbI Ha3eMHOM M 6GOPTOBOWM MEAMLIMHCKOW AOKYMEHTaUuu, paspa-
60TaHa M ycoBepLUeHCTBOBaHa 6a3a CrpaBOYHOrO MEAMLMHCKOrO METOAMYECKOro MaTepuana C yY4eToM WH-
OVBMAYasibHbIX OCOBEHHOCTEN COCTOSIHUSI 30POBbS UNIEHOB 3KMMaXa, BKIIOYAsh CUCTEMY OKa3aHusi Mep He-
OT/IOXXHOM MOMOLLW.

PaspaboTaHa M BHeApeHa CMCTEMa CreuManu3npoBaHHON MeaMUMHCKON MOAroTOBKM M (hOpMMPOBaHUS
UNIeHOB AEXYPHbIX 6purag.

Co3faHne KOMMIeKca Mep MEAMLIMHCKOrO KOHTPONS MO3BOMMMIO0 06eCneunTb COXpaHHOCTb 310pOBbs y4a-
CTHMKOB 3KCMEPUMEHTA WM CO34aN0 MPeArnochblIKU Ans AarnbHeilend oTpaboTKM KOHUEMNUMUM MeaULMHCKOro
obecneyeHns: AnUTeNbHbIX KOCMUYECKUX MOJIETOB.

®OPMUPOBAHME NMPEACTABJIEHUW O NMPEACTOSILLUEN AEATENIBHOCTU

nP MOAEJIMPOBAHUU AJIUTENIBHOINIO KOCMUYECKOIO NOJIETA
Ycos B.M.

r'HU, PO-MMBIN PAH

3HaunMbIn 3(pdeKkT B HOPMUPOBAHMKN Y YeNOBEKA 3HAHUA M MPEeAcTaBieHun 06 yCnoBusiX, CnocobCT-
BYIOLLMX MPOSIBNIEHMIO HAPYLLUEHWUIA NMOBEAEHYECKOM aKTUBHOCTU B YCNOXHEHHBIX YCITOBUSIX XXMU3HEAEATENNbHO-
CTW, MOXET BblTb AOCTUIHYT MOCTPOEHMEM 3KCMEPUMEHTASIbHBIX MCMXOonornyeckmx mMogenen. OavH us npu-
MEPOB — KOMIMJIEKCHBI 3KCnepnMeHT «Mapc-500», KOTOpLIN, B YMC/IEe NPOYEro, NPaBOMEPHO paccMaTpuBaTh
N B KOHTEKCTe 3afa4y opMMpoBaHUSI NpodheCcCMoHannm3Ma KOCMOHaBTa Ha OCHOBE LENOCTHbIX NpeacTaBne-
HWIM O pWUCKax PasBUTUSI MCUXMYECKUX HapYLUEHWI, KOTOpble CBOWCTBEHHbI Mpodeccunm U KoTopble MOryT
nposiBUTb Cebs B ASIMTENbHLIX aBTOHOMHbIX mofieTax. C METOAMYECKON TOUKM 3PEHMSt MpU MOCTPOEHUU
C/IOXHbIX MoAenen AesaTenbHOCTM 3KMMaXka, MOMMMO 3afad BbIMOSIHEHWS KOHKPETHbIX AENCTBUA B paMKaXx
UMKIOrpaMMbl noneta, HeobxoanMo NpoBOAWTL MU3yYEHME, HAacKOMbKO Y KOHKPETHOro YefioBeka CKiaabiea-
toTCsl 0606LLEHHbIE «NPEACTABEHUS» O MPEACTOSAEN AEATENBHOCT — NMCUXMYECKME KOHCTPYKTbI, KOTOpble
COCTaBANSIIOT BaXKHYIO YacTb PErynsiTopHON OCHOBbI AEWCTBUIA KOCMOHaBTa ANSl aKTya/M3auuMmn NMCUXUYECKMX
npoLeccoB, 06ecneumBaloLLMX NO3HaBaTENbHYIO akTMBHOCTb YE/I0BEKA B C/IOXKHOW CUTyauuu BbIGopa IMHMK
noseaeHusi. Kak U3BECTHO, pery/mpyrowas QyHKUms rpegeTasieHmyi COCTOUT B 0TOOpe HY>KHOW MHGopMa-
umm o npeamete unu aeneHnn [Maknakos, 2001]. Cneays 3TOMy aBTOpPY, MpeACTaB/iEHME MOXHO ornpeae-
NUTb KaK NCUXMYECKUIA NPOLIECC OTPaXKEHUS MPEAMETOB UMW SIBNEHUIN, KOTOPbIE B KOHKPETHbIA MOMEHT MO-
ryT He nonagatb B Mofe BOCMPUATUS MHAMBMAA, HO NIEMKO BOCCO3AAOTCA Ha OCHOBE MpeablayLlero onbiTa.
CyLLECTBEHHO, YTO MpPY TAKOM MOHUMAHUW «NPEACTaBEHMS» — 3TO HE MPOCTO HarnsaHble 0bpasbl AEUCTBM-
TENbHOCTM, @ BCEraa B M3BECTHOM Mepe 0000LEHHbIE 06Pa3bi, HO KOTOPbIE OTTA/IKMBAOTCS OT KOHKPETHOMN
[ENCTBUTENBHOCTU. B 3TOM CMbICNe, NpeacTaBfieHust SBASIKOTCS Kak 6bl NEPEXOAOM OT CEHCOPHBIX N EpLEr-
TUBHBIX 06p330B K MoHATUSM. COBCTBEHHO Ha 3TOW OCHOBE MOrMYT 6biTb MpPeasioXeHbl CPeACTBa U Crocobbl
¢opMMpOBaHNA NPEACTaBEHMI Ha SKCNEPUMEHTANBHON MOAENN AEATENbHOCTM 3KMMaXa MU B 3TOM UX pofb B
yCMeLHOW peanu3aumnmn NpeacTosilien AeaTeNbHOCTM B peasibHOM MoseTe.

NMCUXOPU3NONOMMUYECKNIA CTPECC HA 3EMNE U B KOCMOCE
(OPBMTAJIbHbBIE U MEXXMJIAHETHbIE NOJIETHI)

Ywaxos N.b.
r'HU, PO-MMBIN PAH

B noknage npuBoaMTCS 0630p UCCNEeAoBaHWIN NCUXOMU3MOIOrMM OpraHM3Ma B SKCTPEMasbHbIX YCIIOBUSX
Ha 3eMne 1 B KOCMOCE M OCHOBHbIX Hay4HbIX LLIKOM, OCTaBUBLLMX FTyGOKUI Cried B U3YUYEHUM 3TUX NPoBieM.
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PaccMOTpeHa pe3UCTEHTHOCTb MOBEAEHYECKMX HaBbIKOB: OT FEHETUYECKM 3aKPENEHHbIX A0 CO34aHHbIX
BriepBble. OMUCLIBAETCA WMHTErpasibHbIi MPOrHOCTUYECKMIA MOKasaTeSlb Pe3UCTEHTHOCTM K Ntobomy Buay
cTpecca. CoBnageHve 3KCNepMMEHTasbHbIX AaHHbIX MO UHAWMBUAYaNbHOW PE3UCTEHTHOCTU XXUBOTHBIX U Ye-
NoBeKa — OCHOBA MEXBUAOBOWN 3KCTPaNosisiuMmn B U3NOOMNM SKCTPEMasbHbIX (DaKTOpPOB.

MpuBOASTCA TUNWYHBIE TMNEPOOIMUYECKME 3aBUCUMOCTM BEPOSATHOCTEN BO3HWKHOBEHMUSI MOBEAEHUYECKMX
CTPECCOBbIX PACCTPOMCTB Y XXMBOTHBIX B CUCTEME KOOPAMHAT «UHTEHCMBHOCTb — AJIMTENBHOCTb» pasapa-
)KaloOLWWEro MOHM3MPYIOLLEro BO3AENCTBMS. AHANOrMYHble 3aBUCMMOCTM paBHbIX 3(PdEKTOB TUMMYHBI U ANs
Apyrux usmyecknx daktopoB. MpuBoaATCS NpyMMepbl KPMBbLIX paBHbIX M3nonornyeckmx aggekTos y ye-
noseka (HanpuMep, HapyLeHWn 3peHns NMpU AEACTBUM SKCTPEMasbHbIX Neperpysok). Ha aTtoil ocHoBe pas-
paboTaH crocob onpeaeneHust 3KBUBANEHTHLIX M 3(dEKTUBHBIX YPOBHEN 3KCTPeMasbHbIX BO3AENCTBUN B
nto60o MOMEHT BpPEMEHMW.

[aeTcs onpegeneHne aganTauMoHHOro noteHumana (A) opraHv3Ma C ABYMSI OCHOBHbLIMW XapaKTEepuCTu-
KaMu — KO3(PULIMEHTBI peakUnii U aganTaUMOHHbIE YPOBHWU. 3TO MO3BOMWIO AaTb TPEXMEpPHOe M306paxe-
Hue 6onee 100 KNMHUKO-(M3MONONMYECKMUX NOKA3aTeNen y 340pOBbIX SiloAei. BeposTHOCTb U3MEHEHMsI COo-
CTOSIHUS OpraHu3Ma Mpu pasHblX XapakTepucThkax All HOCUT yalle BCEro «KyrnosoobpasHbli» XapaKkTtep.
Mcrnonb3oBaHue Al No3BonsieT NogoWTU K MHAMBUAYASIbHON hM3Monorum 1 aanee K UHAMBMAYaNbHOM Meau-
LUMHe, YTO 0COBEHHO Ba)XHO B YC/IOBMSIX KOCMMYECKOrO MOJETA.

BblaeneHbl 5 naTTepHOB (hYHKLUMOHAbHBIX COCTOSIHUIA YeNoBeKa Mpu CTPecce — TPEBOXHOCTb, MOHOTO-
HWSI, MCUXO3MOLIMOHANbHBIN CTPECC, NCMXMYEcKast HaMpsKEHHOCTb, yToMfeHne. OHM paccMaTpuBaloTCs B
KOMIM/IEKCE C NCMXOM3MONOTMYECKON HAMPSHKEHHOCTBIO (MCUXO(U3NONIOrMUECKNE pe3epBbl, BEreTaTUBHOE
obecneyeHne, MexaHu3Mbl perynsaumnm) M HageXHOCTbl AeATeNlbHOCTM YenoBeka. MNpuBoasTcs COOTBETCT-
BYHOLLME NPUMEPBI UCKYCCTBEHHOIO MHTENIEKTA MO CO3AAHUI0 UHTENNEKTYaIM3MPOBaHHbIX CUCTEM Ha OCHOBE
NcMxodusnonorMyeckoro  noctpoeHnst  (bMopoboToTEXHUYECKME YCTPOMCTBA, HEWPOMNpOTE3bl, MO3ro-
MalUMHHbIE MHTepdeicokl). CneunanbHO paccMaTpuBaloTCs (U3NOIOMMUYECKNE PUCKN B AJIMTENbHBIX KOCMU-
YecKMX NoneTax U MoAENsiX MeXMIaHETHbIX akcneanuuii (npoekT «Mapc-500»).

MpeaBapuTenbHble BbiBOAbI MO 520-CyTOYHOMY 3KCNEPUMEHTY, MOAENMPYIOLLEMY MEXMJIAHETHYIO JKCre-
AMumMio Ha Mapc, MoxxHO cchopMynnpoBaTh CleayowmM 06pasom.

1. MexayHapoaHbI 3KMMNaX< OKa3ancs YCTOMYMBLIM K BOJbLLUMHCTBY NCUXOMU3NOIOrMYECKX daK-
TOPOB, 06LLUMX YCNOBUIN SKCNEAULIMK U YCIOBUIA 3aMKHYTOIN Cpeabl 06UTaHus.

2. He BbISIBNEHO 3HAUMMbIX OTK/IOHEHWI B COCTOSIHUM 3A0POBbS UCMbITaTenen (NMpM pacyeTHOM
pvcke 0,63 aAns ogHOro YneHa skunaxka 3a AaHHbIN Nepuoa Bo3AencTeus).

3. YpoBeHb paboTOCNOCOBHOCTM, BKIOYAS Pa3/iNYHble KOFHUTUBHbLIE TECTbl, OCTaBasCa aAeKBaT-
HbIM Ha Ba)KHEMLUMX 3Tanax SKCNepUMEHTa U B HELITATHbIX CUTYaLMsIX.

4. MNpuMeHeHHas1 cucTeMa MCMONb30BaHNS (U3NYECKUX TPEHMPOBOK MO3BOMIWMIA COXPaHWUTL HEO6-
XOAMMbIM YpoBeHb 06Lleil paboToCnoCO6HOCTM BCEX YYACTHMKOB 3KCMNEPUMEHTA, MpU 3TOM 3KMMAX
(yHKUMOHMpPOBan Kak eauHoe Lernoe.

5. OueBUAHbLIX KOH(MIMKTOB, B TOM UMC/IE NMPU MOAENMPOBAHUM [ABYX CEPbE3HbIX HELUTATHLIX CU-
Tyauun (CyTOYHOE OTKIOUYEHWE 3MEKTPOIHEPINM U HEAESIbHOE OTCYTCTBME CBSI3U C 3KMMAXEM), BbisIB-
NEHO He bbino.

6. MpeBanupoBaHWe uncia pPagvorpaMM M COOBLUEHWUI OT HA3eMHOrO LIEHTpa YMpaBfieHUst U Mo
KaHany NMYHON MEepenmnckn rno BEKTOPY «3KMNaXy» CBUAETENLCTBYET 06 adhdekTe NpenMyLLECTBEHHO
ABTOHOMHOW XXM3HEAESATENbHOCTM MAapCMAHCKOrO 3KMMaXka W CTOMKOM MepecTpoiike COOTBETCTBYHOLLMX
NCcUMXOMU3N0NOrMYECKUX MEXAHWU3MOB PerysisiLnm.

7. kcnepuMeHT «Mapc-500» — MoKasaTesibHbIA NPUMEP UHTErPaTUBHOW (PU3MOMOTUKN YeNoBEKa
N 6MoOMeaNLIMHBI, MO3BOJISIOWMNA Ha Pa3NMYHbIX YPOBHSIX OLEHMBATb 3HAYMMOCTb Pa3HO06pasHbIX K-
3M0MIOrMYECKNX MapKEPOB M XapaKTEPUCTUK CTpecca Npu BbINOAHEHWUN BbICOKOMOTMBMPOBAHHON COLM-
anbHO 3HAUMMOW AESTENIbHOCTU B 3KCTPEMAsIbHBIX YC/TOBUSIX, HOCSLLEN B OTAENbHbIE NEPUOALI TBOPYE-
CKWUA M 3BPUCTMYECKMI XapaKTep.

HEMHBA3UBHAAA OLEHKA ®YHKLUWOHAJIbHOIO COCTOAHNA MUKPOCOCYAUCTOIO
PYC/NIA KOXXU
®egoposny A.A. *2, Porosa A.H.*, Monyxapos N.A.*
! Mocksa, PKHMK M31CP P®
2 FHU PO-MMBI PAH

MoaaepxaHue TKaHEBOro roMeocTasa 0becneymBaeTcs afeKBaTHOCTbIO OBMEHHbIX MPOLECCOB, KOTOpbie
OCYLLIECTBNAOTCA Ha YPOBHE MUKPOCOCYAUCTOrO pycna, No3TOMY OAHOW M3 aKTyaslbHbIX 3aAa4 MeauLUMHCKOro
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obecneyeHnst ANUTENbHbIX KOCMUYECKMX MOJIETOB SIBASETCS KOHTPOSb 3((EKTUBHOCTU MUKPOUMPKYISTOP-
HbIX npoueccoB. Hanbonee AOCTYNHbIM A1 HEMHBA3UBHOIO MCCNEA0BaHUS CUCTEMbl MUKPOLMPKYNSLMNA Y
yesioBeka SBMSIETCA MUKPOCOCYANCTOE PYC/IO KOXM.

MeTtoa komnbioTepHol kanunnspockonum (KKC) no3BonsieT oLeHMBaTb B 06/1aCTV HOMTEBOrO JioXa Crie-
Aylolime napameTpbl: KOMYECTBO (DYHKLIMOHMPYIOWMX KanuisgpoB U MX pa3Mepbl, CKOPOCTb KPOBOTOKa B
apTepuasibHOM U BEHO3HOM OTAENAX Kanusspa, pasMep nepukanuinnspHoit 3oHbl (M3), KOTopbi oTpa)kaeT
CcTerneHb rmapataumm WHTEPCTULUMANbHOrO MPOCTPAHCTBA — Mokasatesb 3MGhEKTUBHOCTU PUbTPaLMOHHO-
peabcopbLMOHHOro MexaHn3Ma obMeHa.

MeTtoa nasepHoli gonnneposckoi dnoymetpum (JIAP) aaeT nHdopMaLMio O XapakTepe KpoBOToKa B ap-
TEPUONSAPHO-BEHYNSIPHOM OTAENe MUKPOLMPKYNSATOPHOIO pycna, TakK Kak BKAaA B CYMMApHYIO MOLLHOCTb
OTpa)KEHHOro CUrHana KpoBOTOKa B Kanunnapax He npesbiwaeT 20 %. MNprMMeHeHWe BEMBNET aHanmusa oc-
LUMANSUMIA KPOBOTOKA NO3BOJISIET MoJTyYaTb MHOPMaLMIO O YHKLMOHAIbHOM COCTOSIHUM Kak nyTel npuTo-
Ka (apTepuosbl) KpOBU K KanwuIipHOMY pycry, Tak U MyTel ee oTToka (BeHYbl). MUKPOLIMPKYIATOPHbIE
pacCTpOMCTBa HE BCerga NposiBASIOTCS B YCNOBUSX MOKOsl, NO3TOMY ANS OfnpeaesieHns COCTOSIHUS MeXaHWs-
MOB perysnsiuMm TKaHEBOro KpOBOTOKA, BbISIBNIEHMS] afanTaLUMOHHbIX PE3EPBOB WM CKPbIThIX HApYLEHWI Bbl-
NONHAETCH Psif KOHCTPUKTOPHbBIX M AMNaTaTOPHbIX (PYHKLMOHAMbHbIX TECTOB.

KoMnnekcHast oueHka cuctembl Mukpoumpkynauumn (KKC+/140®P) no3sonser nonyvatb MHGOPMaLUMo O xXa-
paKTepe KpOBOTOKAa B 0O6MEHHOM 3BeHe COCYAUCTOro pycna — NPOTUBOMNOMOXHOM CepaLy «nomnoce» cepaey-
HO-COCYANCTON CUCTEMBI.

Y 0AHOro M3 MCMbITaTeNEN NOCNE OKOHYAHUSI SKCMEPUMEHTA MO AaHHbIM KKC 0TMeYaeTcs CyLlecTBEHHOe
yBenuyeHve pasmepa I3, 4To CBMAETENLCTBYET O HapyweHun uibTpaunoHHO-peabcopbLMOHHOro Mexa-
HM3Ma obMeHa CO CKIOHHOCTBIO K 3afiepXKKe XMAKOCTU. [laHHOe COCTOsIHME, BeposiTHee BCero, 06ycroBneHo
YMEPEHHO Bblpa)KeHHOM (PYHKLMOHANbHOM HEAOCTATOUYHOCTLIO BEHYMISIPHOMO OTAeNa CoCyaAMCTOro pycna, Ko-
TOpble BLISIBNISOTCA B pe3ynbTate (YHKUMOHANbHbIX TeCcToB npu JIAD. Y ocTanbHbIX NSTU UCMbITaTeENEN B
npouecce 3KCNepMMeHTa No MOAENIMPOBAHNIO ANUTENIBHOMO NOMeTa AaHHbIX O HapyLIEHMN DYHKUMOHAbHOMO
COCTOSIHUSI apTEPUONSPHO-BEHY/ISIPHOIO M KanwuispHOro OTAEN0B COCYANCTOrO pyciia KOXK He OTMeYaeTcs.

OCOBEHHOCTM JIOKOMOLIMU N OMNEPATOPCKOWM REATEJIbHOCTU B
SKCNEPUMEHTAJIbHOM CKA®AHAPE «OPJIAH-2»

DunnnenkoB C.H., 916axsaH A.L.
Moc. ToMmunuHo, MockoBckor 0651., OAO «HIIM «3Be3aa» UMeHW akagemuka I.1.CeBepuHa»

C uUenblo MMWTaUMKM OEeCaHTMPOBAaHWS Ha MJIaHEeTYy MCMOJb30Bann [ABa 3KCrNepuMeHTanbHbIX ckadaHapa
(CK) maccoit 32 Kkr ¢ u3bbITOUHbIM AaBneHnem noa o6onoukoi 0,1-0,2 kr/cM?, cHabxeHHbIX cucTemol obec-
MeYeHnst XU3HEAEATENbHOCTU, MMEtOLLEeN pacxoa Bo3zayxa 250 n/MUH Ans BEHTMNAUMM noackadaHapoBoro
MPOCTPaHCTBA. JKCNEPTHAs OLEHKA TeMMa XoAbObl N BO3MOXHOCTM BbINOMHEHMSI PYyYHbIX Onepaumit NpoBo-
avnace Ha 6ase HIM «3Be3ga» 5 ucnbitatensaMu-gobpososbUamMmn, KOCMOHABTOM-uccnegosatenem PKK
«3Heprus» u 11 KaHavaaTaMu B 3KCNepuMeHT. KpoMe Toro, Tpoe M3 UCMbITaTenel nepes HauanoM akcre-
puMeHTa «Mapc-500» oTpaboTtanu B CK Ha MapcoapoMe onepaumn 2-4acoBOM LIMKIOrpaMMsbl LWJTHO30BaHMS,
BbICaAKM M Hay4HbIX UCCe0BaHU.

B pe3ynbTaTte 6blM NpOAEMOHCTPUPOBaHbI HAaBbIKM CaMOCTOSTENBHOrO BX0Aa/Bbixoda u3 ckadaHapa u un3
LUK03a, NpoBepeHa BO3MOXHOCTb CaMOCTOATENBHOMO pa3MeLLeHNs B Kpecne ANna OTAbixa, onpeaeneHa Jo-
MycTUMasl CKOPOCTb ABMXKEHWMSt 1-2 KM/4, MOATBEPXAEHA YCTOMYMBOCTb XOAbObl MO FOPU3OHTANIbHOM MO-
BEPXHOCTM C YacToToi A0 20-30 waroB B MUHYTY (B 3aBUCMMOCTM OT MHAMBUAYaSIbHbIX aHTPOMNOMeTpuye-
CKVX NMapaMeTpoB), HallaeHa yCToMYMBas No3a OTAbIXa B MOSIOXKEHUN CTOS1 C HAaKJIOHOM Kopryca Tena Brnepea
[NSt YaCTMYHOIO CHATMSI BECOBOW Harpysku C MbllL, UCMbITaTens npu cosgaHnm B CK M36bITOYHOro AaBneHus
0,1-0,2 kr/cmM?. Bo u3bexaHue neperpeBa opraHuaMa M YTOM/EHWS MCMbITaTeneil 6bi10 pekoMeHAoBaHo
npeaycMOTPETb KOHTPO/b TEMMEPATYpPbl TeNla UCTbITaTenel, koTopasl A0/MKHa NOAAEPXKUBATLCS B Npeaenax
36,0-37,5 °C, u npeanaranocb B LMK/IOTpaMMe AeCaHTWPOBaHWA 3amiaHupoBaTb uYepesoBaHue 10-15-
MUHYTHbIX LIMK/IOB ONepaTopckon AesTenbHOCTU ¢ 15—20-MUHYTHLIMM NepuodamMn oTAbIXa B kpecne. CHava-
na Ha Mapcogpome ucnbitatensmum HIMM «3se3ga» 6bn oTpaboTaHbl onepaumm No paspyLUEHNIO KOHIIoOMe-
paToB peronvTa, B3ATUIO NPob FpyHTa M Mecka C YNakoBKOM MX B KancCysbl M KOHTEMHEpP, NMOATBEPXAEHA
BO3MOXHOCTb OMyCKaHWsl Ha KoneHW. Takoke 6bln NpoBEpPEH aBapUMHLIN BapuaHT MaAeHUs UCMblTaTens Ha
FPYHT W BCTaBaHWUS M3 MOSIOXKEHNS fieXa C UCMOIb30BaHMEM MOAPYYUHbIX UHCTPYMEHTOB WKW NPU NOAAEPXKKE
BTOpOro onepatopa. Mo ux oueHkaM aesTenbHOCTb B CK COOTBETCTBOBaNa CpeaHel TSHKeCTu npu paboTe ¢
WHCTPYMEHTaMM W AOCTUrana YpOBHSI TSXKENOM MpW BCTaBaHUM U3 MOJSIOXKEHUS NiEXa C MOMOLLBIO BTOPOro
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onepatopa. Mpu paboTe C MHCTPYMeHTaMKU TpeboBanocb 2—3-KpaTHOE MOBTOPEHWE Py4YHbIX Onepauuii ans
3aKpensieHnsl HaBbIkOB 0T60pa NPO6 W KOOPAMHALMWN ABWXKEHWI ANl COXPAHEHUS! YCTOMUMBOIrO paBHOBECUS
Npu orpaHnyeHHon noasmxHoctn CK.

NMPOPUNNAKTUKA HEFTATUBHbIX 3®PPEKTOB U30J1ALUUN NOCPEACTBOM ®U3SNYECKUX
YNPAXXHEHUN

@domnHa E.B., Heprosa M.B., /lbicoBa H.FO., YcbkxoB K.B.
'HL, PO-UMBIN PAH

CyLLEeCTBYET HECKOSIbKO MOZENeN, NMO3BONSAIOWMX UMUTMPOBATb Ha 3eme haKTopbl KOCMUYECKOrO Mose-
Ta. K HUM OoTHOCATCS MMMepcns, Haubonee NONHO Bocrnpom3soaswas dusmonornyeckme a@ekTbl HEBECO-
MOCTW, @aHTMOPTOCTaTUYeCKasl MMMOKMHE3NS U U30MSUMS.. DKCMIEPUMEHTBI C M30MSUMEN B GOSbLUEN CTEMNEHU
HanpaBsfeHbl Ha U3ydeHne NCMXounoorMiYeckmx acnekToB ANNTENbHbIX KOCMUYECKMX MOSETOB, B YacTHO-
CTv, genpuBauun. dusnyeckme ynpaxHeHUs SBMASIOTCS OCHOBHbIM CPeACTBOM MPOMUNAKTUKN HEraTUBHbIX
3(pPeKToB KOCMMYECKOrO MOJETa, M NPW 3TOM pacluMpeHne apceHana MeToAoB M CpPeacTB MO3BONSET npea-
OTBPaTUTb MOHOTOHMIO 1 06ECNeUNTb pPeanmsaumnio MHANBMAYANbHbLIX NPeArnoYTeHMI KOCMOHABTOB B OTHO-
LWeHUN NoAAepXXaHns [0CTaTOYHOrO YpoBHSI dmandeckor pabotocnocobHoctu. WccneposaHne «OTpaboTka
KJIOYEBbIX BOMPOCOB NPOUIaKTUKN AN MApCUaHCKOM 3KCneamummn» 6bl10 peann3oBaHO B paMKax 3Kcre-
pUMeHTa ¢ 520-CyTOYHOV M30NALMEN, B HEM MPUHANM yYacTue 6 My>uuH B Bo3pacTe 32 + 4 roaa.

Llenb nccnenoBaHns — cosaaHne BbICOKOI(PMEKTUBHOM U HAAEXHOW CUCTEMbI NMPOMUIAKTUKN AN MEX-
NAAHETHbIX KOCMUYECKMX MOSIETOB. B 3agaum akcnepvMeHTa BXoawa oueHka 3heKTUBHOCTU 3KCNEepUMEH-
TaNbHbIX PEXWUMOB (PUINYECKUX TPEHUPOBOK B COXpaHEHUM paboTOCMOCOBHOCTM YNEHOB 3KUMAXa; aHaius
BMSHMSA anuTenbHbIX (1 Mec) nepepbiBOB B U3NYECKMX TPEHUPOBKAX Ha ABUraTesibHblie MyHKUUK 1 pabo-
TOCMOCOBHOCTb. YneHbl sKunaxka BbIMOMHANM NPeanucaHHbIE TPEHWPOBKU B TeYeHMe 2 Mec, Yepeays cre-
Aylolwmne TpeHaxepsbl: Ase berywme AOpoXKU (C akTUBHBIM M MACCUMBHBIM ABWXXEHMEM MOMOTHA), BENO3Pro-
METpP, KOMMMEKT 3CraHAepoB, CUIOBOM TpeHaxkep MDS u BubpoTpeHaxep Galileo. Yepes kaxabie 30 cyT
NpoBOANNack OLEHKA YPOBHS (M3MUECKON paboTOCNOCOOHOCTU M COCTOSIHUSI BUCLIEpParbHbIX cucTeM. lMoka-
3aHO, YTO MepepbIBbl B TPEHMPOBKAX NMPUBOAMIM K 3HAUUTENTILHOMY CHMDKEHMIO YPOBHS hu3ndeckoit paboTo-
CNOCco6HOCTU. TPEHMPOBKM C UCMOJIb30BaHNEM GeryLueit AOPOXKKM C MAaCCMBHBLIM PEXMMOM ABMXKEHWS MOSOT-
Ha n TpeHaxep MDS okaszanuncb Hanbonee 3pdekTUBHBIMM AN noaaepXaHus cusbl Hor. Cy6bekTMBHO Ha
OCHOBE OLIEHKM NCUXONOrMyecknx apekToB OT TPEHMPOBOK — HAMOBOMbLIMM MPEANOYTEHNEM Y YNIEHOB 3KU-
naxa nosib30Banncb 6er B aKTUBHOM peXuMe, pe3NCTUBHbIE TPEHMPOBKK Ha TpeHaxkepe MDS u subponnat-
dbopmMa Galileo. Takum 06paszom, npeanioxeHa 3heKTUBHAA cUCTEMA U3MYECKON NPOdUIaKTMKK, obecrie-
UMBLLIAS AOCTATOYHbIN YPOBEHb (M3MYECKON paboTOCNOCOBHOCTM B YCIOBUSIX U30MSLMM, COMPOBOXAAIOLLEN-
CSl CHMDKEHMEM YPOBHS (DU3NYECKON aKTUBHOCTM.

OLIEHKA 3®®EKTMBHOCTUN METO/IA MCUXOPU3NOJIOMMYECKON

CAMOPENYJISALN Y BbICOKOKBAJTUONLIMPOBAHHbIX CMMOPTCMEHOB
Xai6ynann M.P., Maknwesa FO.B.>

1AJ'IMaTbI, MHCTMTYT CbM3MOJ10FMM yernioBeKka U XXUBOTHbIX

2IHL, PO-MMBN PAH

Hamy npoBoamnucb napannenbHble UCCNeaoBaHUs B paMKax akcnepumeHTa «Mapc-500» «OueHka ad-
(bekTMBHOCTN NCMXOPU3MONOrMUECcKon camoperynsiummn (Ha 6a3e ayToreHHoin TpeHmpoBku no Lynbuy)» ans
BbISIBJIEHWSI POMM MCUXONIOrMYECKON MOArOTOBKM TAKXKE M B CriopTe. 3TO NO3BOSIUT ONpeaesninTb OCHOBHbIE
HanpaBsfeHns 1 NepCnekTUBbl MPUMEHEHMS] PE3YNIbTATOB, MNOYyYEHHbIX MPYU BbIMNOHEHUN NporpamMMbl «Mapc-
500». M3BecTHO, YTO HamMbosiee BLICOKMI pe3ynbTaT PerynspHO NOKa3bliBalOT CMOPTCMEHbI, KOTOPbIE Hayun-
NIMCb KOHTPONMPOBAaTb CBOE (PYHKLUMOHASNIbHOE COCTOSHWE M YMpPaBnsiTb MM C MOMOLLBIO MCUXOIOrMYECKUX
METOAOB CaMOPErynsiuuM B MOArOTOBUTESbHBIN, COPEBHOBATESIbHLIN M BOCCTAHOBUTENbHBIV nepuoabl. Mo-
3TOMY NPeACTaBSET UHTEPEC U3YUEHME BANSHUSI ayTOreHHON TpeHUpoBku (AT) Ha NCcMxobur3nonornyeckoe
COCTOSIHME BbICOKOKBANM(PULMPOBAHHBLIX CMOPTCMEHOB, @ TakXXe Bbl6Op AOCTYMHbIX CNOCO60B KOHTPONS -
(PEKTUBHOCTM NpUMEHeHMs MeToamkm AT.

Hamn 6binmn ob6cnenoBaHbl 2 rpynmnbl BbICOKOKBANMMUUMPOBAHHbLIX CMOPTCMEHOB MO XYAOXECTBEHHOMN
rmMMHacTuke. MNcuxodusnmonormyeckoe TECTUPOBaHWE BK/KOYAN0O OLEHKY Mokasatenen npocton (M3MP) u
cnoxHoi (C3MP) 3puTeNbHO-MOTOPHOM peakLmMK, nokasaTenien NcMxXo3MOLMOHANIbHOrO COCTOSIHMS (YPOBEHb
NTMYHOCTHOW M peaKkTUBHOW TPEBOXHOCTU no Cnunbepry, TecT Jliolepa), ayTOXpOHOMETputo. B pesynbTtate
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aHanmM3a NosyYeHHbIX pe3ynbTaToB 6blIN caenaHbl cieayrolme BoiBoabl: 1. MpuMeHeHne MeToaoB ncuxodu-
3uonornyeckon camoperynsumm (Ha 6ase AT) OKa3bIBAET CYLLECTBEHHOE B/IUSIHUE Ha CHUDKEHME YPOBHS Tpe-
BOXXHOCTW. 2. [py oLeHKe YpPOBHS afanTauum K BbINOSIHAEMOWN (U3MYECKON HarpysKe NCcUMXosiormyeckue no-
Ka3aTeNn YpOBHSI TPEBOXXHOCTU CMOPTCMEHOB HEMHMOPMaTUBHBI, B TO BPEMS Kak NCMXOdu3anonornyeckme
nokaszatenu (M3MP, C3MP 1 ayTOXpOHOMETPUS) NO3BONSIIOT OLEHUTL YPOBEHb BOCCTAHOBMIEHWS nocne hu-
3MYECKOi Harpysku. 3. Pasnnums ncuxodusmnonorMyecknx rnokasatenei y CopTCMEHOB, NPaAKTUKYIOWMX U He
npakTukytowwmx AT, 6onee AOCTOBEPHbI MOCNE BbIMOMHEHNUS! TPEHUPOBOYHOM HArpy3ku B CPaBHEHWUM C YPOBHEM
MOKOSI.

M3MEHEHWUS KOHLLEHTPALMA MONEKYISIPHbIX MAPKEPOB OKUCJ/IUTENIbHOIO
CTPECCA B BbiAbIXAEMOM BO34YXE 310POBOI'O YEJIOBEKA BO BPEMA MOAEJIUPOBAHUSA
MOJIETA HA MAPC
Uapbros 4.C., Mapgaros P.I.
r'HY, PO-MMBI PAH

B pamMkax aaHHoi paboTbl MPOBOAUIIOCh U3YUYEHME COCTaBa JIETYUMX OpraHnyeckux coeanHennii (JIOC) B
BblAbIXaEMOM BO34yXe 340POBOro 4YesioBeKa B YCOBUAX AJIMTENbHOro npebbiBaHWs B U30/IMPOBAHHOM rep-
MOo6beMe B KOHTPONMPYEMbIX YCIIOBUSX Cpeabl U NpU CTaHAAPTHOM NMUTaHWK.

Ans n3y4deHust BINSHUS OKUCIUTENBHOrO CTpecca Ha COCTaB BblAbIXaeMOro BO3Ayxa Y KaXaoro Mcnbitye-
MOro npoBoauncs otbop Tpex npob Bo3gyxa: A0 A03MPOBAHHOM (PU3MYECKOM Harpysku, cpasy Mocse Ha-
rpyskn u cnycts 1 yac nocne Harpy3sku. Ha BenosproMeTpe MChbITYeMbIli NpoOM3BOAWA NeAanMpoBaHueE B
cpeaHeM Temne (60 £ 5 06/MuH), yBenuumBas Kaxxaytd MUHYTY MOLLWHOCTb Harpy3ku Ha 15 BT (HauanbHas
Harpy3ka 30 BT). MolHOCTb Harpysku nocneaHein cTyrneHn coctaBnsina 165 BT. Mocne gocTvXeHus no-
CnefiHel CTyneHu Harpy3ku rno OKOHYaHUM neaanvMpoBaHUS NPOBOAMM OTOOP BTOPOW Mpo6bl BblAbIXAEMOrO
BO34yXa.

Mpobbl BbiAbIXaEMOro BO34yxa OTOMpann B MEWKM U3 HEWTPAsIbHOro MOMMMEPHOro MaTepuana o6beMOM
5 n. MNpobbl BO3ayxa KOHUEHTPUPOBaNN B CTEKNSHHbLIX Tpybkax, coaepxawmx 200 mr copbeHTta Tenax TA,
npokaumeas 4Yepes HMX C NoMowbio acnupatopa Draeger Accuro o6bembl Bo3ayxa no 200 mn. 3ateM npobbl
aHanM3uMpoBanMcb METOAOM ra30BOM XpoMaTorpachum ¢ Macc-CnekTPOMETPUYECKUM AETEKTUPOBAHNEM.

B pe3ynbTaTe nokasaHo, YTO KOHLEHTPaLMM U30MpeHa M aueToHa, Kak U APYrnx KETOHOB M OKCUMKETOHOB,
B BblAbIXGEMOM BO3yxe 06C/eloBaHHbIX AOCTOBEPHO CHUXXAOTCS, YTO CBSI3aHO, MO-BUAMMOMY, C peakuuen
Ha OKMCIUTENbHBIN CTpecc. Takxke NokasaHo, YTO NnokasaTeneM Afs OLEeHKW peakuMmu opraHusMa Ha OKWUCIu-
TENbHbIN CTPECC MOryT ObiTb YPOBHM M30MpPEHa M ero anMepa — onedyrHOB, aUETOHa W aleTosna, KOTopble
MOryT SBNSTbCS MHAMKATOPOM TPEHWPOBAHHOCTM YesoBeKa, afeKBaTHOCTU (M3NYECKMX HArpy30K U pa3Bu-
TUS| TMMOKCUYECKUX COCTOSIHUM,

noa BETPOM MAPCA
Ubiranrxos O.C.
KoponeB, PakeTHO-KoCcMMYyeckast kopriopaums «3Heprus» uM. C.MN.Koponesa

WccnepoBaHne o6bektoB CONMHEYHOW CUCTEMbI B MHTEpECax WX BOBMEYEHMS B LIMBWIM30BAHHbIN Opra-
HM3M 3eMHOro Lapa AEKNapUpYeTC MUPOBbLIM Hay4HbIM COOBLLECTBOM Kak Mpeobnagatolmnii TPEHA pasBu-
TUS1 KOCMUYECKON AeSTENBHOCTH.

Mapc, no-BMaAMMOMY, 3TO MEpPBOE W €4MHCTBEHHOE TesI0 MNAaHETHOro Tuna, KoTopoe 6yaeT BCe-Takw,
paHblUue Uau No3xe, AOCTUrHYTO HEMOCPEACTBEHHO YE/TOBEKOM B KOCMUYECKOM MPOCTPaHCTBE B 0603pMMOM
BpeMeHU. M03TOMY KOCMOHABTbI AECAHTHOM Fpyrnbl NEPBOM MapCUAHCKOW 3KCNeaMUMU AO/MKHbI BbITb FOTO-
Bbl KAKOM-TO OTPE30K BPEMEHM NopaboTaTh B NPUPOAHLIX YCIIOBUSIX MapCUMaHCKOro KnnmaTa u penbeda.

OAHO 13 U3BECTHBIX NPUPOAHBIX SIBEHWUI — MapcuaHckne BeTpbl. 03ab04YeHHOCTb Bbi3bIBAeT BO3AeNCTBUE
BETPOBbIX Harpy30K Ha MapcoHaBTa. AHanMTUYeckasl OLEHKA BETPOBOM HArpysku Ha (bpOHTasIbHytO Mioc-
KOCTb cKadaHzpa npu cKopocTy Haberatowlero noToka yrnekucnoro rasa 30 M/c n atMocchepHOM AaBneHum
6,1 Mb6ap nonyyeHa BennunHou 16,5...30 H. B OLIEHOYHOM 3KCMEPUMEHTE B HAa3EMHBIX YC/TOBUSX COCPEAOTO-
YeHHas Harpyska npufaranacb B TOYKE pacrnonOXeHUs LeHTpa TSHKEeCTU CUCTEMbI «yenoBek—ckadanap».
Mpw npunoxeHun cunbl 30-35 H 1 HaknoHe Ha 120-15° oT BepTUKanu Nponcxoanno nageHue ucnoltaTtens.
Bonpocam 6e3onacHOCTV Npu NageHusx cnegyeT yaensTb 0ocoboe BHUMaHWE, YUMTbIBasi MacCy CBSI3KM «4e-
noBek—ckahaHap» M MapCUaHCKoe YCKOPEHME Cuibl TSkeCTH 371 cm/cek?, a Takke xapakTep NOBEpPXHOCTU B
BUZE KaMEHMCTOM POCChINM U AaXKe 3acThiBLIel naBbl. Ha 3emne n3BecTHbl Nogo6HbIE NOpPOAbl NOA Ha3BaHU-
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€M «BYJIKQHMYECKOE CTEK/0», KOTOPbIE MMEIOT PaKOBUCTbIE PEXYLUME M3/I0OMbl UM UrofibYaTble obpa3oBa-
Hus, HanpuMep, obcuaman (obsidianus lapis). MpuaeTca No3aboTUTbCS O 3awWwmTe NepyaTok, rae Ha KOH4YM-
Kax nasibLeB TOSIbKO OAHOCNOWHas 060/104Ka, OpraHoB YNPaB/IEHNS], OCTEKNEHMSI repMoLUiieMa. 3TU pe3yib-
TaTbl, HECMOTPS Ha OT/IMYME YCNTOBUIM SKCMEPUMEHTA OT OXMAAEMbIX Ha Mapce, AaloT NULLY A1t OCMbIC/IEHMS
npobnemMbl U, BO3MOXHO, PaClpOCTPaHEHNS! MX Ha peasibHY0 CUTyaLuio MK UCMOb30BaHUS ANst MOArOTOBKK
60oriee KOPPEKTHbIX 3KCMEPUMEHTOB, HaNpUMep, B a3poAMHaMUYECKon Tpybe.

MpoBeaeHne nccneaoBaHMin 1 pa3pabotok no TeMe BK Ha noBepxHOCTU HEGECHbIX TeN, KOTOpble one-
pexanu 6bl MPOeKTUPOBaHME KOHKPETHOMO 3KCMeAMLIMOHHOIO KOMIEKCa, He SIBNSETCS NPeXAEBPEMEHHDIM,
6yneT cnocobCcTBOBaTL HAKOMIEHWUIO 3HAHWUI U MOXKET CTaTb BKIaAoM Poccum B MeXayHapoaHble NPoeKThl, B
TOM yucne, noneta Ha Mapc.

MOAEJINPOBAHUE AEATEJIbHOCTU 3KUNAXKA HA NOBEPXHOCTU B DKCNEPUMEHTE
«MAPC-500»
Ubiranxos O.C. %, flemun E.,

Kopones, PakeTHo-kocMmueckas kopriopaums um. C.M. Koponesa
2HL PO-MMBIN PAH

C Hayana TpeTbero Thica4enetTns Mapc CTaHOBUTCS NMPUOPUTETHLIM OB6BEKTOM MCCNeaoBaHUA B 6AVXKHEM
KocMoce. [ledaTenbHOCTb YenoBeyecTBa B 3TOM HanpasfieHUn He orpaHuymBaeTcs nNpubopHbIMK UcCneaoBa-
HUAMM NOCPEACTBOM aBTOMATMUYECKUX apeaopbuTanbHbIX M MOCaA04YHbIX anmnapaToB, HO BOM/IOWAETCs B pas-
paboTkax KOHUEMUWUA U aBaHNPOEKTOB MUIOTUPYEMOIM 3KCMEAULIMKN, @ TaKXKe B MPOBEAEHUM HA3eMHbIX 3KC-
MepuMeHTanbHbIX PaboT. KpynHenwmnM MeponpusTMeM NocsieaHero HanpaeneHysl B 06LLeMNPOBOM MacLiTa-
6e sBnseTcsa skcnepumeHT «Mapc-500».

B nporpammy Bxoguna «nocagka» Ha MnaHeTy M BbIXOA dKUMaxa Ha MMUTATOP MOBEPXHOCTU. Ycnex aesi-
TENbHOCTM AECAHTHOM rPynnbl Ha NOBEPXHOCTM Mapca onpeaensieT cneaylolwme YCIoBuUsl: COCTOsIHUE opra-
HM3Ma KOCMOHaBTOB M CTeneHb MX aganTauum K cune TskeCTu Ha Mapce; KOHCTPYKTMBHbIE M 3KChnyaTaum-
OHHble XapaKTEPUCTUKM 3aLUUTHOTO CHapSXKEHWS; TEXHUKO-3PrOHOMMYECKME CBOMCTBA MHCTPYMEHTOB, anmna-
paTypbl M 0bopyaoBaHus. Kak MogynMpoBanncb 3Tu YCIoBuS B aKCnepumMeHTe «Mapc-500»? [ns HekoTopo-
ro BO3MOXHOr0O MpuBAMKEHWsI OpraHM3Ma UCMblTaTenei K COCTOSIHUIO Kak nocne nepeneTa B YCIOBUSX g =
0, YneHbl AecaHTHOM rpynnbl B TeyeHWe 3 CyT, nod HabnoaeHWeM Bpauya, CHapsPKEHHble BO (hparMeHTb
NpOTMBOMNEPErpy304HOro KocTioMa «KeHTaBp», HaxoaWIncb BO BPEMS CHA B MOMIOXKEHUU K ropu3oHTann (-
159). B 3KkcnepuMeHTe 3aeicTBoBaH ckacaHap «OpnaH-3», KOTopbIA NMoYTK B 2 pasa fierdye opbuTanbHOro
ckachaHapa «OpnaH», KOMMMEKT UHCTPYMEHTOB AN1S re0fIorMYeckUX MCCNeaoBaHuiA U BCrioMoraTenbHoe 060-
pynoBsaHue.

B MoaennpoBaHuM BHekopabenbHoi aesitenbHocTu (BK/) Mcnonb3oBaH OMbIT, HAKOMIEHHBIA B 3TON 06-
nactn kocMoHaBTUKM B PKK «3Heprus», HIM «3se3ga», UMBI, LK. 3kmMnax nocago4yHO-B3/IETHOMO MOAY-
ns (MBM) — ocywectsun 3 BbixoZda ABYMsl NapaMu ucnbiTaTenei. MNepeyeHb onepaumin COOTBETCTBOBANM 3a-
[aye B3ATUSI reonormyeckmx Npob Ha criyyait BHE3AMHOro M CPOYHOro CTapTa C MOBEPXHOCTY MiaHeTsl. Mpo-
rpaMMa AesiTe/IbHOCTM UCMbITaTeNel Ha MMMTATOPe NMOBEPXHOCTM Bblna BbINOSIHEHA B MNO/THOM 06bEME.

CreneHb NpubnvXeHus K HaTypHbIM YCIIOBUSIM, OCyLLEeCTBAeHHas npyu uMmuTtauumn BK[ B akcnepumMeHTe
«Mapc-500», noka He SIBNSIETCS AOCTAaTOYHOW ANl NPOrHOCTMYECKOM OLEHKM AeecrocobHOCTM aKunaxa, ae-
CaHTUPOBAHHOIO Ha NMOBEPXHOCTb MNAHETHI.

BK Ha noBepxHoCTM Mapca sBNsieTcs fokanbHbIM (bparMeHTOM nUnoTUpyemMon akcneanuun. ccnemo-
BaHMSA B 3TOM HanpaBfieHUM MOXHO M Lenecoobpa3HO pa3BopayMBaTh YXXe B HACTosLlee BpeMs C Lenblo
(bopMMpPOBaHNA KOHLIENTYasbHbIX 1 METOANYECKUX MOAXOA0B K PELIEHMIO 3TOW MHOMOACNEKTHON NpPobreMbI.

MHXXEHEPHDIE 3AAAYUN DKUNAXXA B 3KCNEPUMEHTE «MAPC-500>
Ubirarikos O.C. %, Aprempes O.I. 2, flemnn E.I. °

! Kopones, PakeTHo-kocMuyeckas kopropaums «3Heprus» uM. C.M.Koponesa

2 3Be3/IHbIN rOPOAOK, LIeHTP NoAroTOBKM KOCMOHABTOB

3 FHL PO-MMBI PAH

Mpv paspaboTke CTpaTErMM 1 NIaHUPOBaHWUKM NUIOTMPYEMOro noseTa k Mapcy dakTop TEXHUYECKOro 06-
CNY>XVBAHWS MApCMAHCKOro 3KCMeAMUMOHHOro koMmnnekca (MIK), To ecTb noaaepxxaHusi, a Npu Heobxoau-
MOCTM, ¥ BOCCTAHOBJIEHMSI €r0 paboTOCNOCOBHOCTU B NMpoLiecce noneTa, SBASETCS OAHWUM U3 ONpPeaensitoLwmx
B OTHOLLEHUM CaMOV BO3MOXHOCTU peann3alum npoekTa. MNpobnemMa MOXeT 6biTh pellieHa Ha OCHOBE OMbiTa
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PKK «3Heprusi» no akcnayataumMm opbuTanbHbIX CTaHLMI, HO C YYETOM MPUHLMNUASNBHBIX OT/IMYMIA MeXMna-
HETHOro MosneTa OT reoopbuTanbHOMO NoseTa CONOCTaBUMOW NPOLOMKUTENBHOCTY.

Onepaummn TexHM4yeckoro 06Cy>xMBaHns M peMoHTa OTHOCATCS K TakoMy Buay paboT, BbIMOSHEHME KOTO-
PbIX MPAKTUYECKM HEBO3MOXHO MOMHOCTbIO 06ecneunMTb aBTOMAaTUYECKMMM CPeaCTBaMM, W MO3TOMY OHM
BK/1OYAIOTCS B MOSIETHbIE 3aa4uM 3KMMaXka. B 3Tol cBs3M npodeccroHanbHas NoaroToBKa KOCMOHaBTa, ero
(yHKUMOHaNbHas rOTOBHOCTb UIrPaeT MEpPBOCTENEHHYIO POJib B OCYLLECTBIEHUN MOJIHOLIEHHON TEXHOMOrYe-
CKOM AenTenbHOCTU. KpoMe TEXHMYECKOro acnekTa, BO3MOXHOCTb OCYLLECTB/IEHNS PEMOHTA MMEET U MCUXO-
Nornyeckoe 3HavyeHne, Tak Kak 3TO BCENSET B 3KMMNAX YBEPEHHOCTb B CBOM CUaX, B YCMELWHOE BbINONHeHNe
nporpamMmbl akcneanumMmn n 6narononyyHoe 3aBeplueHne noneTa.

YKa3zaHHble 06CTOATENLCTBA B MOJSIHOW MEPE OTHOCATCA K MeAMKO-TEXHWYeckoMy komnnekcy (MTK) akc-
nepmmeHTa «Mapc-500». BbICOKMIA YpOBEHb YKOMMIEKTOBAHHOCTM MTK HayyHOW annapaTypoi u CiyXebHbl-
MW CUCTEMAMW, ANUTENbHBIA CPOK 3KCMEPUMEHTA, BbICOKAsi CTENeHb CaMOCTOSTENbHOCTU 3KMMaxa obyco-
BWIM HEOBXOAMMOCTb OpraHv3aumn 60pToBON MacTepckol BHYTpU MTK M ee MHCTPYMEHTaNIbHOro OcHalle-
HWS AN BbIMNOMHEHMS PErNAMEHTHbBIX M PEMOHTHBIX paboT cunammn akunaxa.

Ba)xHoe 3HauYeHne UMEN OMbIT MHXXEHEPHBLIX MEPOMPUSITUIA U ONEPALIMOHHBIX AEACTBUMI, BbIMNOSTHEHHbIX Ha
TexHn4yeckoM 1 105-cyToYHOM 3Tanax 3KCrnepuMeHTa HENOCPeACTBEHHO UCMbITaTENSMMN — YNeHaMM SKunaxa.

Ha ocHoBe aHa/nM3a KOMMOHOBKM M COCTaBa 0BOpPYyAOBaHWs, a TakXKe MOArOTOBKM WCMbITaTenen, 6biia
pa3paboTaHa 1 peann3oBaHa NPOAYKTMBHAS KOHLEMNUMS y4acTusl akMnaxa B TexobcnyxusaHumn MTK.

9KCNEPUMEHTAJIbHOE NPOrHO3NPOBAHUE NEECITOCOBHOCTH
KOCMOHABTOB HA NOBEPXHOCTU MAPCA

Ubirarkos O.C. %, flemun E.I.~°
! Kopones, PakeTHo-kocMuyeckast kopnopauwms uM. C.MM. Koponesa
2IHL PO-MMBM PAH

B KOHUeNuMsAX NMAOTUpPYyeMoro nosneta Ha Mapc «6efbiM NATHOM» ABASETCS A€eCnOCOOHOCTb aKMNaxa Ha
MOBEPXHOCTM MMAHETbI B CBA3M C NPOB/IEMON MOC/EMNONETHOM OPTOCTaTUYECKON HEYCTOMUYMBOCTM, aTaKCMm U
[p. CMHAPOMOB MMUKPOTSXKECTU. [okiaa MOCBSALIEH 3aMOSIHEHWUIO 3TOro npobena Hay4YHO-MPaKTUYECKON WH-
¢opmaumen, 4to Mornio 6bl paccMaTpUBaTLCA Kak NMPOSIOHraums aKkcrepuMeHTa «Mapc-5005.

CmoxeT nm yenosek, 6e3 peagantauun kK 0,38 g, coxpaHnTbcs Kak Homo erectus, noaaep>xveaTtb BEPTU-
KanbHOE MonoXeHne Tena, CnocobHOCTb K MeweMy nepeaBMXeHnto, a Takke K NogbeMy Ha HOru B cCiiyyae
naaeHus? OTBET Ha MNOCTaBNEHHbI BONPOC MOXET ObiTb NOSTy4YeH HaMK Ha 3emne. PeanbHbIM LWarom B Mpo-
FHO3MPOBAHMM COCTOSIHMS YenoBeKa MOXET CTaTb MCCIeA0BaHME Ha OCHOBE 3KCMEepUMEHTaNbHOro NMoAxoAa,
[1Ba 3Tarna KOTOPOro HOCAT UTEPaTMBHLIN XapaKTep.

1. MogennpoBaHme COCTOSIHUS NMPpU Mepexofe opraHu3Ma denoBeka OT g = 0 K MapCMaHCKOW rpaBUTaLun
OCYLLECTBNSIETCA MCNOMb30BaHMeM Mmetoda AHOI.

2. bonee nonHoe NpubnmxeHWe K peanbHOCTM — 3TO yvacTue B 3KCNepMMeHTax KOCMOHaBTOB M3 COCTaBa
akmnaxa PC MKC nocne 0,5 — ronosoro (nnu 6onee) reoopbutanbHOro noseTta.

WcnbiTaTenu v Bo3BpalleHHble Ha 3eMslo0 KOCMOHaBThbl 061avaoTcs B ckadaHapbl C MOHUXKEHHBIM BECOM
M BbIMNOHSAIOT OMNepaunn No CLUEeHapUIo AeATEIbHOCTM Moc/ie NOCaaKu.

B ToM cnyyae, ecnu B pe3ynbTaTe 3KCNEPUMEHTOB BbISICHATCS, UTO CYLLECTBYHOLLUME METOANKK He obecne-
YyaT NpUeMNeMbIi YpoBeHb paboTOCNOCOBHOCTM KOCMOHABTOB, B MOBECTKY [IHSI BCTAaHYT BOMPOCHI O CO3AaHNM
[OMOMHUTENBHBIX MM HOBbIX MEAMKO-TEXHUYECKUX CPEACTB U TEXHOMOMUIM, B TOM YWUCNE U UCKYCCTBEHHOM
Tsxkectn (UT). BBeaeHne B CTPYKTYPY 3KCNEAULMOHHOMO KOMMJIeKca cerMeHTa ans cosaanus UT 3Hauutenb-
HO YCIIOXHSIET KOHCTPYKLUMIO M ynpaBfieHMe KOMMiekcoM. Peanusaumsi UT B BUAe KOPOTKOPaAMYCHOMN LIEH-
Tpudyrn 1 BO3HUKAIOLWME NMPU 3TOM KOPUONMCOBLI CUJIbl MOPOXAAIT ANS dKMNaxa ANCKOMGOPTHble, Tpya-
HoMepeHOoCMMble BECTMOYNSIpHbIE Harpysku. MccnenoBaHve BCEX BO3MOXHOCTENM, MO3BOJISOWMX M36exaTb
co3aaHue UT, siBnsieTcst HaCyLHON 3a4ayei aAnsi npoekTa SKCNeANUMOHHOIO KoMMekca.

Mpeanaraemblii 3KCNEPUMEHT — 3TO HE TOMbKO peanbHbIl Cnocob npeaBuaeTb AeeCnoCcobHOCTb aKMNaxa
Ha Mapce. 3To eAMHCTBEHHBI Crocob B HacTosiLLee Bpemsl.

MHANBUAYAJIbHO-JINHHOCTHASA CTPYKTYPA U ANAMUKA CTPECCOPOB

Y SKUMNAXA NPU HABEMHOM MOAEJINPOBAHUN NMUTOTUPYEMOI'O NOJIETA K MAPCY
Yexannrna A.N., Bunoxopgosa A.I., lNywymH B./.

r'HU PO-MMBIT PAH

M3BECTHO, YTO NMPOAOIHKUTENBHOE NpebbiBaHWE NOAEN B 3KCTPEMalbHbIX YCNOBUSIX repMoobbeMa, npu-
MEPOM KOTOPbIX SIBNSETCS MEXMJIAHETHBIA KOCMUYECKUIA MONET, CaMo Mo cebe SABNSIETCA MOLUHbIM CTPECccop-
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HbIM BO3AENCTBMEM W OKasblBAET CYLLECTBEHHOE BIUSIHME HA MCUXO3MOLIMOHANIBHOE COCTOSIHWE YNIEHOB 3KU-
naxa [MsicHukos, CtenaHosa 1 gp., 2000].

M3yyanacb nHAMBMAYaNbHO-NMYHOCTHAs! CTPYKTYpa MCTOUYHMKOB CTpecca B 3aBUCMMOCTM OT COLIMOMETPU-
Yeckoro ctaTyca B rpynne y 6 obcneayeMbix — YneHOB akuMnaxa «Mapc-500». [na usyyeHus NpuMeHsINNCL
8-uBeToBON TecT Jliolepa M KNacCMYeckuii COLIMOMETPUYECKUA TecT. MepnoamMyHOCTb NpOBEAEHUS TecTa
Jliowepa — 1 pa3 B ABe Hefenun, CoLMoMeTpUYecKkoro Tecta — 1 pa3 B Mecsu.

OnucaHa vHAMBMAYaNbHO-NMYHOCTHAs! CTPYKTypa CTpecc-(hakTopoB Y KaXkAoro M3 6 U/IEHOB 3KuMaxa
«Mapc-500». Y nonynsipHbIx (MMEIOLLNX BbICOKMI COLIMOMETPUYECKUIA CTATYC) YNIEHOB 3KMNaxa Oblfo BblsB-
NIEHO MEHbLUE MHAMBUAYASIbHO-NIMYHOCTHBIX CTPeCcc-(hakTopoB, MO CPaBHEHWIO C MeHee MONyNspHbIMU 06-
cnegyeMbiMu.

MokasaHbl MHAMBMAYANbHbIE Pa3Nnuna B AMHAMUKe CTpecc-hakTopoB B 3aBUCMMOCTM OT Nepuoaa Hasem-
HOr0 MOAENMPOBAHUS MUNOTUPYEMOro noneta K Mapcy. BobisiBNeHbl KpUTMYECKMEe Mepuoabl KCNeanumm,
OKa3aBLUME CYLLECTBEHHOE BNIUSIHWE HA M3MEHEHWNE NMCMXO3IMOLMOHANILHOrO COCTOSIHMSI YIEHOB 3KMMaXa: ne-
pvoa aganTauun, TPETbS YETBEPTb, MMUTaLMS BbiCaaKu Ha Mapc n nepuoa obLeHns C poACTBEHHMKaMK. Y
3KMMaXka NoCcagoyHOro MoAysnsi 06Hapy)XEHO MOBbILWEHWE BbIPAXXEHHOCTU BAWUSIHUSL CTPEecca, CBA3AHHOIO C
TPEBOrOM 3a BbIMNOJIHEHWE MOCTAB/IEHHON Mepes HUMMU CIIOXKHOM, OTBETCTBEHHON U My6MMYHOM 3aa4ayuv Bbl-
cagku Ha Mapc.

HccrieqoBanme nogaepxaHo rpaHtom PO (ripoekt N9 10-06-00566a).

AOHO30JIOMMYECKNIA NOAX0A K OLLEHKE PUCKA PA3BUTUSA MATOJIOMMMN

B AOJITOBPEMEHHbIX MEAUKO-3KOJIOTMYECKUX UCCJNIEAOBAHUAX
YepunroBa A.I., baescknii P.M., bepcerneBa A./1.

HL, PO-UMBIN PAH

BBepeHue. Pa3Butue 3abonieBaHUA Yy MpaKTUYECKM 340POBLIX NOAEN MPOUCXOAWUT MOCTEMNEHHO B pe-
3yNbTaTe CHWXEHWUS afanTaLUMOHHbLIX BO3MOXHOCTEM OpraHM3Ma W BCIEACTBUME WUCTOLLEHWUS ero dyHKLUMO-
Ha/bHbIX pe3epBOB. XPOHMYECKOE CTPECCOPHOE BO3AEWCTBME YC/IOBMI OKpYXKAlOLWe cpeapl, BKJIoYasl npo-
W3BOACTBEHHbIE, COLMASILHO-ObITOBbIE, Freounanyeckme GhakTopbl, Bbi3bIBAET HanpsXKEHNE MEXaHW3MOB pe-
rynsumMm 1 MNoBbILLEHHOE PacXoA0BaHWE SHEPreTUUECKMX U METaboNMUecknx pecypcos. Mo3ToMy AonroBpe-
MEHHbI [AOHO30/I0rMYECKUI KOHTPOsb (PYHKLUMOHANBHOrO COCTOSIHUSI MPEACTABNSET KaK HayYHbI, Tak u
NPaKTUYECKUA UHTEpEC..

MeTtoamka. B nccnefoBaHne BKIOUYEHbI 12 KOHTPOMBHLIX FPYNM B pa3/iMyHbIX perMoHax Mupa: B Poccum
(MockBa, BopoHex, CbikTbiBKap, EkaTtepuHbypr, Wxesck, MaragaH), B benopyccun (MuHck), B KasaxctaHe
(Anmaarsl), B Yexum (Mnb3eH), B Nepmanun (LUtytrapT), B KaHage (TopoHTo) n B CLUA (Moync6o). Mpynnel
NpPaKTUYECKN 340POBLIX NtoAen-UcnbiTaTenen YmcneHHocTblo B 10-15 yenosek (My>u4unHbl B Bo3pacTte 25-50
NET), B KaXXA0MN M3 KOHTPOMbHbIX FPynn 0To6paHbl HA OCHOBE aHAMHECTUYECKMX AaHHbIX M MONKITMHUYECKO-
ro MeaMUMHCKOro oCcMoTpa.

[lns npoBeaeHns MeaMKO-3KONIOrMYECKUX UCCIEAOBAHUIA MCMOb30BasICA annapaTHO-MPOrPaMMHbIN KOM-
nnekc «3kocaH-2007», aHaNOrMYHbIA TakoMy e KOMMJIEKCY, NPUMEHSIEMOMY B OCHOBHOM 3KCNEPUMEHTE B
repMokamepe Aisi 06CneaoBaHNii YNeHOB «MapCUAHCKOMO» 3KMMaxa.

Pe3ynbTaTtbl. [0Ka3aHo, YTO MHAMBMAYANbHAS AMHAMUKA DM3MONOTMYECKMX MOKa3aTeNeN B 3HAYUTEb-
HOM Mepe 3aBUCUT OT B/MSIHMS (DaKTOPOB OKpYy>Katowlen cpedbl. B 6ONbLIMHCTBE CllyyaeB MaKCMMasibHble
YPOBHM pUCKa pa3BMTUS MaToONOrMM HabnoaaloTCs B OCEHHWUIA MEPUOL, OAHAKO Y NPaKTUYECKM 3[40POBbIX
ntoaein oHM He npesblwaloT H6e3onacHoro nopora. JuHamvka U3MeHeHWU (yHKLUMOHANBHOMO COCTOSIHUS M
OTAENbHbIX €ro nokasaTtenen y UCnblTaTeNen, HaxoasaWMUXCs B YCIIOBUSX repMoobbekTa, bblia 6onee cra-
O6UNbHOM, 4YeM B KOHTPOSbHbLIX FPynmnax, >WBYWIMX W paboTalomx B ECTECTBEHHON CoLUMANbHO-
NpOV3BOACTBEHHOM 06CTAHOBKE.

3akroueHune. [onroBpeMeHHbI AOHO30/I0rMYECKU KOHTPOSIb (DYHKLIMOHAIbHOrO COCTOSIHMSI MpaKTu-
YeCKM 340pOBbIX NOAEN, MPOBOAMBLLMIACS B Pa3fiMUHbLIX PErMOHAX MMpa OAHOBPEMEHHO C 3KCMEPUMEHTOM
«Mapc-500» nokasasn, YTo YPOBEHb pUCKa Pa3BUTUS NATOMNOTMU BO MHOIOM 3aBUCUT OT U3MEHEHWIA 3KOSIOMU-
YeCKUX YCroBuUi (KnMMaTU4eckue, NpousBOACTBEHHbIE, COLManbHO-NIcMXonorndeckue cdaktopbl). MNMokasaHo,
YTO MoKasaTesv BereTaTMBHOMN perynsumMmn MoryT 6biTb YCMELHO UCMOSIb30BaHbl B KAYECTBE YyBCTBUTENbHbBIX
WHANKATOPOB pPUCKa pa3BUTUSI NATONOTMMN.
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OLIEHKA PUCKA PA3BUTUA NATOJIONMN NO PE3YJIbTATAM AOJITOBPEMEHHbIX

MEANKO-3KONNOrMYECKNX UCCNEAOBAHWUN B PA3JIMYHBLIX PETMOHAX MUPA
YeprurxoBa A.l., 3enuerko T.A., CirenyernkoBa N.H., baesckwii P.M.

r'HU PO-MMBIT PAH

BBeaeHue. Meanko-3KoM0rMyeckMe WUCCNefoBaHus, KOTopble npoxoawnu B TedeHme 520 cyTt napan-
NenbHO C UCCNeAOBaHMSIMU YNIEHOB «MapCMaHCKOrO 3KMMaXka» B MaKeTe MeXMjaHeTHOro kopabns, 6biim
opraHusoBaHbl B 12 pervoHax Mupa (Poccusi, KasaxcraH, benopyccus, Mepmanus, Yexnsn, KaHaga, CLUA).
OaHoi m3 ueneit 3Tol paboTbl 6blfla pa3paboTka KPUTEPUEB OLIEHKWU pUCKA PasBUTMSI MATOMOrMU Mpu Anu-
TenbHOM HabnaeHWM 3a NPakTUYECKM 340POBLIMU NIOABMM.

MeTtoamka. Mcnonb3oBancs anmnapaTHO-MPOrPaMMHbIA  KOMMeKC «3kocaH-2007», obecneuvBatoLLmii
peructpaumio K B nokoe 1 npu GyHKUMOHasbHbIX Npobax, a Takke aHaMHEeCTUYEeCKMe 1 aHTPOMNOMETpuYe-
CKMe uccrefoBaHus, KoTopble rnposoaunnuck exemecsayHo. B CLUA v B KaHage aHanornyHble uccriefoBaHus
NpOBOAWMINCL KaXKable ABe Heaenu C MOMOLLb0 MOAepHM3MPoBaHHOMO npunbopa Heart Wizard ¢ ncnonb3osa-
H1eM UHTepHeTa.

Pe3synbTatbl. Cpeanm MHOXECTBa MOJSlyYaeMblX MoKasaTenieli 0coboro BHUMaHWSI 3aciy>XuBaeT OLeHKa
puCKa pa3BMTUS NATONOMMM Ha OCHOBE AaHHbIX aHanu3a BapuabenbHOCTU cepaeyvHoro putma. Mcnonb3osa-
nacb MaTeMatuyeckasl Mofesb (PYHKLMOHaNbHBIX COCTOSIHUIM OpraHnMaMa M Mo COOTHOLUEHMIO UX BEPOSITHO-
CTel onpeaensinacb kateropusi pucka. Camasl HM3kas 1-2-s1 kaTeropust pucka oTMevanacb B EkatepuHbypre
n B MockBe. Bonee Bbicokue ee 3HaueHus (2—2,5 6anna) 6bi1n y ncnbitatenen Mxescka u MuHcka. Y ucrbl-
TaTenen ceBepHbIX ropoaoB MaragaHa M CbiKTbiBKapa KaTeropus pucka gocturana 2,5-3 6anna. B Mepma-
HUM CpeaHsisl KaTeropusi pucka npesblwana 3 6anna, ogHAKO TaM WUCMbITAaTENM OTAMYANUCh U3BLITOYHOM
Maccoi Tena. MokasaHo, YTO KaTeropusi pUcka UMeeT BbIPaXXEHHYHO AMHAMUKY M CYLLECTBEHHO M3MEHSETCS B
3aBMCMMOCTM OT CaMOYYBCTBUS, MOMOAHbIX (PaKTOPOB M COLManbHO-MPOM3BOACTBEHHON 0bcTaHoBKM. B CLLIA
n KaHage 6onee 4yacTble M3MeEpPeHMs NMOATBEPAMSIM HanMuMe TaKoM 3aBUCMMOCTU M MokKasanu 3¢dheKkTms-
HOCTb UHAMBMAYANbHOrO ANHAMMYECKOrO TeNEMEANLIMHCKOro JOHO30/10rMYeckoro KOHTpons.

3aknroueHme. [lonroBpeMeHHble MeaMKO-3KONOornyeckne MCcnefoBaHusl no3BOAMAN OUEHWUTb peruo-
HafbHble U MHAMBUAYA/IbHbIE OCOBEHHOCTU aanTaUMOHHbIX peakuMil opraHM3Ma pa3paboTaTb KpUTEPUN MX
OLEHKN, B TOM YNCIE KPpUTEPUN AN1S1 OLEHKM pUCKA Pa3BUTUS NaToNOrmu.

OPrAHM3ALMNA TEJIEMEOANLIMHCKOIO OBECINEYEHNA SKCNEPUMEHTOB C
ONMUTENbHON N30NSAALMEN B TEPMOOBBEKTE, MOAENINPYIOLWLMNX AJIUTENbHbINA
KOCMUWUYECKWIA NONET (NMPOEKT «MAPC-500>)

Yeproropos P.B., lNMonskos A.B., Opsios O.H., llepesegeryes O.B.
r'HLY, PO-MMBIN PAH

OfHOM U3 BakHEWLIMX 3aAad, pellaeMbiX Mpu NpOBEAEHUU SKCMEPUMEHTANbHBIX UCCNEAOBaHUA C y4a-
CTUEM YenoBeKa B YCNOBUAX FepMOOOLEKTOB, SIBIIETCA OpraHu3aums MeauumHckoro obecnedenus. MNpu
3TOM OCHOBHbl€ TPYAHOCTM CBSi3aHbl C OrpaHMYEHHbIM MEpPEYHEM MMEKLErocs B repMmoobbekte neyebHo-
JIMarHoCTUYECKOro 06opyoBaHnUs U CPEACTB OKa3aHUs MeAULIMHCKOW MOMOLLM, OTCYTCTBUEM, KaK NpaBwuo,
B COCTaBe MCMbITAaTeNeN ChneunanncToB-MeamkoB Tpebyemol kBanudukaumu. Mo ycnoBusSIM 3KCMEPUMEHTA
Bpaym 6puragbl MeanumMHCKoro obecnedeHnss 06bIYHO HE MMEIOT BO3MOXHOCTU MPUHSITb HEMOCPeACTBEHHOE
yyactve B 06CNeoBaHNM WM OKa3aHWM MeAuKO-CaHMTapHOM MoMoLUM ucrnbiTatensM. C Apyro CTOPOHbI,
nosy4yaemas u3 repmMoobbekTa 0O6beEKTMBHAS MeauLMHCKas MHdopMaumsl, B TOM YMCIE U NPU BO3HUKHOBE-
HUM MEAULIMHCKMX CMTyalui, He Bceraa obnagaeT AOoCTaTOYHbIM OO6bEMOM M KauyecTBOM [/l NMOCTaHOBKM
AMarHo3sa v NpUHATUS NPaBUbLHOIO PeLIeHNs NO NPOBEAEHUIO afleKBaTHOMo sIe4YeHus.

Mcnonb3oBaHue B akcriepumeHTe «Mapc-500», B TOM Yncne U NpU MOAENMPOBaHNM BPEMEHHOM 3aAepiK-
KW CBSI3M, KOMMJIEKCA TENEMEAULMHCKUX CPEeACTB MO3BONMIO MOBbLICUTL 3MEKTUBHOCTL B3aMMOAENCTBUS
3KUMaXa U CrieumanunucToB cnyxbbl MegobecneveHns npu NpoBeAEHNM MEeAULIMHCKMX 06CneaoBaHuini B YCIIo-
BUSIX repMO06bEKTa, Noy4aTh 60ee NOsHbI 06bEM MEAMLIMHCKON MHdOPMaLmKM, Heo6X0aAMMON Anst 06bekx-
TUBHOWM OLIEHKM TEKYLLEro COCTOSIHWUSA 3[10POBbSl 3KMMaXa, a TakXe CTaHAapTU3MpoBaTh NpoLeaypbl NpoBe-
[eHnsi neyebHo-AMarHOCTUYECKUX MEPONPUATUIA.

Monyyaemble B xo4e ANArHOCTUYECKUX Npoueayp MeAMUMHCKME JaHHble HaKanamBaaucb B 6a3ze AaHHbIX
Ans nanbHewlen o6paboTkn U, Npu HeOBXOAMMOCTM, MCMOMb30BANIUCh AN NPOBEAEHUS TeneMeanLIMHCKUX
KOHCynbTaumii co cneumnanuctamm LIKB PAH, pekoMeHaauUMn KOTOpPbIX B MOCAEAYIOLWEM MnepeaaBannck 3Ku-
naxxy repMoobbekTa B X0fle OTCPOUEHHBIX TENEKOHCY/IbTaLUNA.
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TakuM 06pa3oM, UCMONb30BaHHLIA B 3KcnepuMeHTe «MAPC-500» KOMMNEeKC TeneMeauUMHCKUX CPeacTs
MO3BOSINA HE TONbKO OpraHn30BaTh 3MMEKTUBHYIO MEAMLIMHCKYIO MOAAEPXKKY YfEHaM 3KuUMaXxa repMoobbek-
Ta, HO W MOMYYUTb SKCMEPUMEHTAsbHbIE PE3YNbTaTbl, KOTOPbIE MOMYT 6bITb MOSIOXXEHbI B OCHOBY MEAMLIMH-
CKOro obecneyeHns MeXnIaHETHbIX NUIOTUPYEMbIX KOCMUYECKUX MOSIETOB.

CTPATErMN KOMMYHUKATUBHOIO PEATMPOBAHUA HA AENPUBALIUIO
NMOTPEBHOCTEN B YC/IOBUSIX AO/ITOBPEMEHHOW U30/11UUN
WBeg A4.M., l'yuiynu B.U., Bunoxogosa A.I., Hununnopyx N.A., Bacuieesa I'.1O.,
Komapesyes C.B.
'HU PO-UMBI PAH

YCnoBusi KOCMUYECKOrO MOJIETa, MOAEIMPYEMbIE B FEPMOKAMEPHBIX SKCNEPUMEHTAX C ASIUTENBHOW M30/IsI-
LMen, NoapasyMeBatoT AOCTAaTOYHO 3HAUUTENIbHOE OrpaHNYeHne BO3MOXKHOCTEN YYaCTHUKOB MoseTa B cdepe
YOOBNETBOPEHMUS NOTPEBHOCTEN: Kak BUTA/bHBIX, Tak 1 Boree BbICOKOro nopsiaka (MoTpebHocTn B 06LLeHNH,
camopeanu3aumm 1 np.) (JleoHoB A.A., Jlebenes B.U. n gp. aBT.). [enpnBaumoHHble DEHOMEHBI BbI3bIBAOT
HebnaronpusaTHbIE M3MEHEHNS NCUXOMDU3NONOMMYECKOrO COCTOSIHUSI YSIEHOB 3KMMaXKeN M BAUAIOT Ha coaep-
»KaHMe KOMMYyHMKauum ¢ LIeHTpoM ynpaBneHus.

M3yyeHne noTpebHOCTHOW cdepbl YYACTHMKOB MOAENbHOrO 3kcrnepuMeHTa «MAPC-500» nocpeactsom
KOHTEHT-aHanmns3a Mx NUCbMEHHbIX OTYETOB U paanorpaMMm rnokasaso, UTO CTeneHb YAOBNETBOPEHHOCTU pas-
NMYHBIX NOTPeBHOCTEN, a TakXke BLICTPOTa U XapaKTep pearMpoBaHus BHELHUMU abOHEHTaMM Ha WX Bblpa-
XKeHue SBNA0TCA BaXXHbIMU (haKTOpPaMM, OKa3blBAOLWMMWN BAUSHME HA MCUXONOrMYeckoe COCTOSIHUE U pede-
BOe nosefeHne 60/bLIMHCTBA YIEHOB 3KMNaxka. bbiin BbisiBNEeHbl MHAMBMAYaNbHbIE 0COBEHHOCTM pearnpo-
BaHWSI Ha HEYAOB/IETBOPEHHOCTb NMOTPEBHOCTEN, KOTOPbIE YKI1aAbIBAOTCS B PAMKU ABYX OCHOBHbIX KOMMYHU-
KaTUBHbIX CTpaTEruii: CTpaTerny 3aKpblBaHUs (OTCYTCTBUE 0BCYXKAEHMSI NOTPEBHOCTEN C BHELLUHMMMN abOHEH-
TaMu: «BCE paBHO HE YAOBJIETBOPSIT») W CTpaTernu, HanpaB/IEHHOW HA AKTMBHOE Bblpa)KeHWe MoTpebHo-
CTeN, CTpeMneHne AobmBaTbCs UX yAOBNETBOPeHMsl. CTpaTerns 3akpblBaHUS (3aMblkaHus B cebe, norpyxe-
HMS B COBCTBEHHbIE NepexmnBaHns) Bbina conpsxeHa C yXyaWweHWEM HAaCTPOEHMS U CaMOYyBCTBUSI, NOBbILe-
HWMEM 3KCKpeLMmn CTPeCccoBbIX FOPMOHOB. Y obcneayemblx, CTpeMawmxcs B obeHnn ¢ LieHTpoM yrnpasneHus
OTKPbITO 06CyaaTb Npobnembl n AOBMBATLCA UX pELIEHUsl, HaNpoTMB, HabnwAanMCb NPENMYLLECTBEHHO
MOBbIWEHNE HACTPOEHMSI U CaMOYYBCTBUS, @ TAKXKE CHWXKEHWE MNCUXODMU3MONOrMYECKON HanpsKEHHOCTHU.
KpoMme Toro, 6bl10 NokasaHo, YTO Hambosiee OMTUMasbHLIM TUMOM MOBEAEHWS B AAHHON cpeae SBMseTCs
3aMelleHne 6a30Bbix NoTpebHocTel (B kKoMdopTe, B pa3HO06pasnm, NMOSTHOTE COLMabHbIX KOHTAKTOB U Mp.)
NnoTpebHOCTbIO B caMmopeanu3aumm (Ha TaKyto BO3MOXHOCTb YKasbiBan ewwe A. Macnoy).

MOXHO MpeanoNioXKUTb, YTO TWUM KOMMYHUKATMBHOM peakuuy Ha HeyaoBMETBOPEHHbIE MOTPEBGHOCTU SB-
NSETCA OTPAXKEHWEM MHAMBMAYANbHLIX 0COBEHHOCTEN ajanTauum K obefHEeHHON WMHGOpMaUMOHHON cpeae
repmMoobbeMa.

9KOMNCNXOJIOTMHECKUE NCCNEAOBAHMSA NO NPOrPAMME «OPAH)KEPES »
B PAMKAX NMPOEKTA «MAPC-500>»

LWBeg A.M., MNywynu B.A., Jlleeurucknx M.A., CoryeB B.H., BunoxogoBa A.I., CMosieeBckuii A.E.
rHL, PO-UMBIN PAH

B akcnepumeHTe «Mapc-500» npoBoAWMIOCE U3yYeHWe BAUSHUS OJIMTENbHOMO MPUCYTCTBUS BbICLUMX pac-
TEHWIN Ha MCMXO3MOLMOHANBHOE COCTOSIHME UNEHOB 3KMMaXa W BHYTPUIPYMNMoBble B3anMOOTHOLWeEHUS. O6-
CnefioBaHune NpoBOAWIIOCh A0, BO BpeMsi U nocne 520-cyTouHol msonaumu B HIK MHL P® — MBI PAH ¢
y4acTMEM BCEro akmnaxa ms 6 My>xxumH B Bo3pacte oT 28 Ao 39 net. B kayecTBe MHCTPYMEHTOB 06CnenoBa-
HUS MCNO/Nb30Ba/IUCL: OMPOCHWUK, COBMECTHO pa3paboTaHHbIi C aMePUKAHCKUMKU MCUMXOMOraMn; KOPOTKMM
OMPOCHMK ANIS1 OLEHKM 3Ha4YMMOCTU opaHepeun ans obcneayembix; WLGS-AaTUMKM ANS OLEHKU AMCTaHLUNNA
YJIEHOB 3KMMaXka OT Masiol LIBETOYHOM OpaHXepen «AsporapAeH»; NMUYHOCTHBIA ONMPOCHUK A3eHKa; aHanun3
(oTo- 1 BMAEOMATEPMANOB, CHATLIX 0b6CeayeMbiMK B repMoobbekTe; NpoBeAeHNE KOPOTKMX WHTEPBbLIO C
yfieHaMu aKMnaxa.

YuyacTtHukM npoekta «Mapc-500» anpuopHo (40 3KCNEpUMEHTa) OTMETMIN BO3MOXHOCTb MO3UTUBHOMO
BANAHMS HannumMa Ha 6OpPTYy pacTEHWU Ha CBOE MCUMXO3MOLIMOHANbHOE COCTOsIHME. Mpu onucaHuM NoTeHum-
anbHOM 3HAYMMOCTU OpaHXXepen, 6bln OTMEYEH KaK 3CTETUYECKUIA KOMMOHEHT, Tak M BO3MOXHOCTb peanunsa-
LMK 3a60Tbl O XXMBOM, MPOSIBNIEHUSI MO3UTMBHBIX YYBCTB, COXPAHEHWS CBSI3N C AOMOM, npupoaon. Mpu aHa-
NM3€e MOJTyYEHHbIX B XOAE M MOCNe IKCMepuMMeHTa AaHHbIX, 6biN0 NoKasaHo, YTo CTeneHb BOBEYEHHOCTU B
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paboTbl MO opaHXepee onpeaensieT BeIMUYMHY M HanpaBieHHOCTb 3KOMCUXOoornyeckoro addekta npucyT-
CTBMSI B repMOO6BbEKTE BbICIUMX PAcTEHMIA. Bonbluasi BOBIEYEHHOCTb B paboTbl MO yXOAy 3@ PacTEHWSIMM
NpUBOAUT K Bonee NoNoXuTeNbHOMY 3(dEKTY pacTEHMI Ha MCUXO3MOLIMOHANIBHOE COCTOSIHME YNIEHOB 3KU-
naxa. JIMYHOCTHblE OCOBEHHOCTM UNEHOB 3KMMAXa BAUSIOT HA CTEMEHb UX BOBIEYEHWUS BO B3aMMoAeNCTBUE
C pacteHusiMu. O6cneayeMble C BbICOKOM NMCUXONOMMYECKON YCTOMUYMBOCTbIO (HU3KUM HEMPOTU3MOM) U AOMM-
HUPOBAHWEM WMHTPOBEPCUMU GONEe CKJIOHHbI K B3aMMOAEUCTBUIO C PACTEHWsSIMU. YAaneHHOe pacriofioXXeHue
0b6bekTa opaHXepes OT MECT pekpeaLnn CHUXKAET IKOMCUXONOrnYeckmin apekT OT ero NpUCyTCTBUSI B rep-
MoobbeMe. B TO e BpeMsl, pacrnofioKeHNe B KalOT-KOMMAHWUM YCTPOWCTBA AsporapAeH UMEET NO3UTMBHLI
ncvxonornyeckmin acdekT. C Uuenbilo MakCMMU3aLUMM NONTOXUTESNIbHOMO BIMSIHUSL pacTeHUA HA Ncuxonornye-
CKYI0 peKpeauuto crieayeT MCrosib30BaTh He Tpebytolme 60MbLLIOro yxoaa LUBETbI APKOi OKpacku 1 60MbLLOo-
ro pasmepa. Npu pelLeHnr BONPOCOB O BbIGOPE pacTeHWii Ans UX MOCEAYHOWEro BKIIOYEHUS B paLMOH Nu-
TaHWsi aBTOHOMHOIO 3KMMNaxa, ClieayeT yuYnTbiBaTb KySbTYPHO 06YCNOBNEHHbIE MPEAMNOYTEHMSI €r0 YSIEHOB.

CTPYKTYPA NCUXONNOMMYECKOIO OTEOPA U NMOArOTOBKWN SKUMAXKEN
B NMPOEKTE «MAPC-500>

LlleByerkxo O./.
r'HU, PO-MMBIN PAH

Cneumnduka CBEPXANUTENBHOW M30MSLUMKU NPU MOAENMPOBAHMM MOMETa Ha Mapc HaknaabiBaeT Ha CUC-
TeMy oTbopa AoNofHUTENbHbIE TPpeboBaHUs, CBSI3aHHbIE HE TOJIbKO C yrnybneHneM camoro otbopa, HO K
C HeobXxoAMMOCTbIO BblAENEHMUS NMPOrHOCTUYECKMX KPUTEPUEB ANSt OLEHKM BO3MOXHbLIX U3MEHEHWUI NMY-
HOCTHbIX XapaKTEPUCTMK YenoBeka, 06yC/IOBMEHHbIX aBTOHOMU3ALMEN 3KMNaxa, pa3BUTMEM acTEHU3ALIMK U
T.n. Cuctema, npeanoXxeHHas ans otbopa KaHAnAaToB B NpoekT «Mapc-105» 1 ncnonb3oBaHHas npuv otbope B
npoekT «Mapc-520», cocTosifa U3 TPEX 3TaroB: Yr7IyO/IeHHbLIN IICHMXO/IOMMYECKM OTOOD 110 JIMYHOCTHBIM Kaye-
CTBaM, KOTOPbIV NMPOBOAWICS CMELMANUCTaMM TPEX HE3ABUCUMbIX OPraHv3aUWiA; rpyIirnoBOM [ICUXO/IOMMYECKIH
OT60p N PaLMOHANIbHOE KOMIMIEKTOBAHWE 3KUNAXa; MEPOMpUSTUS 10 [ICHUX0/I0MMYECKOU 104M0TOBKE
akunaxa. Ha nepsom 3Tare 6bina npoBegeHa anpobaumst cucteMbl Yriayb6/ieHHOr0 NCUXONOrMyYecKoro
oTbopa ucnbiTaTenel no IMYHOCTHLIM KayecTBaM ANl paboTbl B YCIIOBUSX CBEPXANUTENbHOM M3onsaumu. Mo-
NTyYeHHble OLEHKM CpaBHMBaNMCb M 0606LWanmch C pe3ynbTatamMy APYrnX HE3aBMCUMbIX 3KCNEePTOB AN Mo-
NTYYEHUS| €AMHOMO MCUXOIOMMYECKOro 3aK/todeHns. bbin co3gaHbl ABe rpynnbl Mo 6 YenoBeK, KOTopble pac-
CMaTpMBanMCb Kak NoTeHUManbHbIE OCHOBHOM M Ay6nMpyrOWMin skunaxu. Broposi 57an BkAoYan B cebst Me-
ponpusiTUS MO MPOBEAEHMIO TPYNMOBOMO MCUMXOSIOMMYECKOro O0Tbopa M PauUMOHANIbHOr0 KOMMEKTOBaHMS
akmnaxa. OH 6bln HanpaeneH Ha obecneyeHne 3hHEKTUBHOMO (PYHKLUMOHMPOBAHMUS 3KMMaXa B YCIIOBUSX
cneunduyecknx orpaHnYeEHn, NPUCYLLMX MEXMNIAHETHOMY noseTy. KpoMe Toro, BbiSIBASIUCL Haubonee
NepcrnekTUBHbIE COYETAHUSI KaHAMAATOB ANnsl GOpMMUPOBaHMS 3KMMaxa. [locne OKOHYaHMs Meponpus-
TMIN NO OTOOPY M MCUXONOrMYECKOW MOArOTOBKE MCMbITaTENM-A00pPOBONbLbLI OblN pa3aeneHbl Ha ABe
rpynnbl (3KMNaxu Co CBOMM KOMAHAWMPOM), KOTOpble MPUHANM y4yacTue B TECTUPOBAHUM «HA BbIXM-
BaHMe» Ha 6asze PI'Y®Ka, koTopoe 6bi/10 HanpaBneHo Ha MPOBEPKY CrI0YEHHOCTN 1 paboTocnocobHOCTH
3KUMaXKel B MOJSIEBbIX YCIOBUSIX.

Pe3ynbTaThl MCCNeaoBaHMS FPYNMoBOM AMHAMUKM B XoAe 3KcrnepumeHTa «Mapc-500» noatsepavnu 3g-
(PEKTUBHOCTb HOBbIX KPUTEPUEB MHAMBMAYANILHOIO U FPYNnoBoro otbopa.

Mo pe3ynbTaTaM MCCIeAoBaHUA B aKcnepuMeHTe «Mapc-500» 6b11 chopMynMpoBaH psa NPUHLIMIOB, Ha-
NpaB/ieHHbIX Ha COBEPLUEHCTBOBAHWE CUCTEMbI JIMYHOCTHOrO W TFPynmnoBOro McMxosiorM4yeckoro otéopa wm
MOAFOTOBKM 3KMMaXa C YYETOM OCHOBHbIX OFPaHWMYEHMUI, NMPUCYLUMX MUIOTUPYEMOW MEXMIaHETHOW 3Kcne-
anumn,

OPrAHU3ALUSA NMCUXOJTIOMMYECKO NOALEP)XKWN B MPOEKTE «MAPC-500»
Llesyernko O.N., Ky3HneyoBa E.I1., Bosocrokx FO.A., BosiownH O.B.
r'HU PO-MMBIT PAH

OpraHusaums NcUXonorMyeckon NoaaepXXKM B YCIOBUSIX CBEPXA/IUTENIbHON M30MSILMM M @aBTOHOMHOCTM
akmnaxa TpebyeT cneunanbHOro NMoAxoAa, Tak Kak OrpaHM4YeHus Mo CBSI3W NpMBOAST K HeobxoaMMoCcTu op-
raHM3auuy aBTOHOMHOW CTaLMOHAPHONM CUCTEMbI MCUXOSIOMMYECKON NOAAEPXKKM, KOTOpasi MOXET OblTb pac-
lUMpEHa 3a CYET [0MOCTaBKM TpebyeMbix MaTepuanoB (unbMOB, HOBOCTEN, My3blKM U T.M.) B XOA€e Moseta
Mo KaHanam CBSI3W. L/esiamu 1ICuxo/Iormy4eckosi rnogaemxku as/1s/mcs 6opbba C CEHCOpHOW AenpuBaUMeN,
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COXpaHeHMEe MCUXMYECKOrO 3[0POBbsl, HanpaBfieHHasi perynsiuns SMouUMoHanbHON cdepbl (popmMmpoBaHue
MONIOXUTESIbHBIX 3MOLMOHANbHBIX COCTOSIHUIA), OpraHu3auust gocyra. B 3agauun sxogusam wHbopMaumnoHHoe
obecneyeHne HenpodeccnoHanbHOro Xxapaktepa, BOCNONHeHWe gedmumTa coumanbHbIX KOHTaKTOB, yAOBe-
TBOPEHWE 3CTETUYECKUX NOTPEOHOCTEW. OCHOBHOVM MPUHLMIT OPraHu3aLum cuxoaorm4eckon ofaEPIKKU
MHOIMOHALMNOHA/IbHOIO SKUIMAaxXa — PacCMOTPEHNE €0 KaK EQUHOIO LIE/I0r0, BHE 3aBUCUMOCTYU OT IPUHEL/IEX-
HOCTY K Pa3/INYHbIM HALMOHAE/IbHEIM KOCMUYECKUM areHTcrBaM w/m CTpaHaMm. Ona peanvs3aummM OaHHOro
npvHuMna 6blna co3gaHa eamHas ncuxonorunyeckas rpynna cneunanuctos MUMBIM n EKA, npy yyactumn ku-
TalCKKUX CneumanncToB. Bo BpeMsl akcrnepmMMeHTa NOCTOSIHHO NpoBOAMMack paboTa Mo aHanu3y 3aMeyvaHuii U
MoXenaHWi sKMnaxxa, pacluMpeHne MeponpusTUiA U CPeacTB MCUXOSIOrMYECKON MOAAEPKKM, MOUCK HOBbIX
BO3MOXXHOCTEN M HOBbIX TEXHONIOMMIA, Noabop MaTepuUasnoB NS pacluMpeHnsl hOHOTEKN, BUBIMOTEKM, KMHO-
TEKW, a Takxke NpMBATHbIE MCUXONOrnyeckne KoHgepeHunn no nepenucke, HamnpasfiEHHbIE HA BbisSiBlEHWE
NPo6NEMHbIX CUTYauMii B akunaxe. bbin co3aaH oTAeNbHbIN KOHMUAEHUMANbHBIA KaHan CBS3W ANst JIMYHON
MepennCcKM, NEPEMMUCKM C NMCUXOSIOraMU U peanmnsaumm MepONpUSTUI Mo NCMXOIOrMYECcKon noaaepxke. Mpo-
BOAMJICS aHaNNM3 OTYETOB AEXYPHbIX UCMbITAaTENEN U paaMorpaMMm, NepeaaBaeMblX UCMbITATENSIM MO 0u-
LUManbHbIM KaHanaM, BbISIBIEHNE 3aMeYaHuin UCMbITaTeNel No MeETOANKAM, COPTMPOBKA 3aMeyYaHuil, OLiEHKa
3MOUMOHANbHOro (hoHa AaHHbIX MaTepuasnos, MOCKONbKY TOH pagvorpaMM UM He OYeHb yaayHas LWyTKa
MOryT NPUBOAUTb K HEraTMBHbBIM PeakuMsM YeHOB 3KMMaXa M pasapaxkeHuto. Takxke B 06593aHHOCTW rpyn-
bl BXOAUN 06CYy>XAEHNE 1 BblpaboTka KOHCOMMAMPOBAHHbIX PELIEHMI MO OpraHM3aumnM MHPOPMALIMOHHbIX
MOTOKOB, MEPONPUSTUI Af1s BCEro 3KMnaxa W Asl OTAENbHbIX ero Y1eHoB, MOHUTOPUHI MCUXOIOMMYECKOrO
COCTOSIHUS TPYMMbl Ha NPOTSXKEHUN BCErO 3KCMEPUMEHTA, pelleHue OnepaTUBHBIX 3aZay Mo 3anpocaM 3Ku-
naxa. CBa3b C 3KMMaXKeM Yepe3 NpuBaTHLIN KaHa/l MPOBOAMIACk B COOTBETCTBUM C paspelleHHbIMU CeaHca-
MW CBSI3U U C YYETOM BCEX BPEMEHHbIX 3agepxkek. [Npu 3TOM NiMYHas nepenucka nepegasanacb Mo mMepe ee
MOCTYMMEHMS], @ MaTepuarbl Mo NCUXONOrMYECKON NOAAEPXKKE TPU pas3a B HeAen!o.

ANHAMUKA NCNOJIb3OBAHUA NPUBATHOIO KAHAJIA CBSAA3U B NPOEKTE
«MAPC-500»
Lesyenxo O.N., @asixTurrep E.>
'F'HL PO-MMBM PAH
2Eponelickoe KocMuueckoe AreHTcTeo (EKA), Poccusi, Mocksa

CBS13b C CEpBEpPOM HA3EMHOro LEeHTpa ynpaBfieHWUs OCYLECTBASAacCb KOMAaHAMPOM 3KUMNaxa uam
AEXYPHbIM TOJIbKO Yepe3 OAWH LIEHTpasbHbIM KoMMbloTep Ha Tl obbekTa. Takas opraHusaumst CBsiau Mo-
3BOSIMNA WCK/IOUNTL HECAHKLMOHMPOBaHHbIM O0B6MeH MHdopMaumeln, aybnmpoBaHue MHdoOpMaumMM npu ee
nepeaaye, HeobxoanMMOCTb NMomcka Mo pasfivyHbIM nankaMm cepsepa u 1.M. Kpome Toro 661710 MMHUMKU3UPO-
BaAHO KOMMYECTBO YenoBeK, MMELMX A0CTYyN K cepBepy Ha 3emne n B obbekTe. CBS3b C 3KMMaXeM yepes
NpUBaTHbIA KaHa/ NPoBOAMSIaCb B COOTBETCTBUM C pa3peLlEHHbIMU CeaHCaMMu CBSI3W M C YYETOM BCEX Bpe-
MeHHbIX 3agepxek. [pn 3ToM Nn4YHas nepenvcka nepegasanacb No Mepe ee MNOoCTyneHus, a Matepuarsbl no
ncuxnoaaepXkke Tpu pasa B Hepento. McnbltaTeny MOrnm Takxke MCnonb30BaTb KaHan BUAEOCOOOLLEHNI KaK
ans obuenns ¢ LIYMoM, Tak 1 ans nonyvyeHuss AoNOSHUTENBHOW MHGbOpMaUmK oT ceMein 1 apysen. Cpasy
nocne oTKOYEHUS TenecoHHOM CBA3M, OblT OTMEYEH MUHMMASIbHBIN YPOBEHb MCMOJIb30BaHMSl A@HHOMO Ka-
Hana, 3aTeM ero Ucnosib30BaHME pPe3Ko BO3POC/O0. 3TO CBA3aHO C TeM, YTO nepeaaTb Heobxoanmyro MHdop-
Mauumio CI0BECHO fierye, YeM nepeaasaTbh oduumanbHble paguorpammel. Ha 3to 66110 obpalleHo BHMMaHWe
KaK UCMbITaTeNeMN, Tak U Ha3eMHbIX CNyx6. B aanbHeWLEM 3TOT KaHan MCMOJIb30BasiCsl NMPAKTUYECKN paBHO-
MepHO, XOTS UCMbITaTeNN MOMb30BAUCL UM Yalle, HECMOTPS Ha 3a4EPXKWU CBS3N U OrpaHUYEHHOe Konum4ye-
CTBO CeaHCoB. BTOpoli nuK MCMosb30BaHWs AaHHOrO KaHana CBsi3aH C MOArOTOBKOW K BbIXOAY Ha «MOBepX-
HOCTb Mapca» u npoBeAeHMEM AaHHOW Omnepaumu, NMocKosibKy OH AAeT BO3MOXHOCTb 60nee onepaTMBHOIO
pearmpoBaHus B CNOXHOW CMTyauMu. [laHHbI KaHan Mano MCnosib30Bascsl Anst OpraHv3aLmmn BCTpeY C CEMb-
MW U ApY3bsIMK, TaK KaK TOMbKO Y OAHOrO YieHa aKunaxka ceMbsi HaxoanTcs B Mockee. Cobntogancs napu-
TET B NpefoCTaBAeHnM Takoro poda MHboOpMaummn 4ns BCeX YeHOB akunaxa. Adeduumt BusyanbHoro obuue-
HUS C CEMbSAMM WU APY3bsSIMM BOCMOJHSNCS AOMNOCTaBKOM BUAEOPOSIMKOB, ayauodannoB u dotorpacbuin ot
ceMeil 1 apy3elt Yepes3 NpuBaTHbIN KaHan CBA3M KakK JOMOJSIHEHME K nepenucke. HeobxoanuMo OTMETUTbL U TOT
(hakT, YTO NMOTOKMU MHGOPMALIMM EBPOMENCKMX USIEHOB 3KMMaXka NMpeBbillany 06beMbl MHGOPMaLMK OCTaslb-
HbIX WUCMbITaTenei. 3T0 CBA3aHO C TEM, YTO KPYr 3asiBNEHHbIX PECnOHAEHTOB OOLEHNS Y HMX Obin LWNPE, U
rnepenucka Benacb 6oee MHTEHCMBHO. PoccuiACKME UMeHbl 3KMNaXka OrpaHWUYmMIM CBOM Kpyr OBLLEHUS] CEMb-
el n 3-5 apy3bsiMU 1 NepennchIBasMCb peXxe, He CTPEMSICb K PaclUMPEHUIO 3TOr0 Kpyra obLieHus. 3Ta xe
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TEHAEHUMS1 OTMeYanacb M y KUTANCKOro YieHa skunaxa (Kpyr obLeHNs ocTaBasncs CTabubHbIM B X0[e BCe-
ro 3KCNepuMeHTa).

U3YYEHVE ANVHAMUWKUN COCTABA KULIEYHOW MUKPOBMOTbI YYACTHUKOB SKCNEPUMEHTA
«MAPC-500»
Lecraxos C.B.>, babbiknr M.M.>, Mpuropses A.N.2, 3unyeriko B.B.*, Kupnnyunixos M.11.",
Kopo6aH H.B.>, Masyp A.M.*, Mapgaros A.B.>, Hosnxosa M./.>, lMpoxopyyk E.B.>,
Pasun H.B.%,>, Ckpsabun K.I.., >

! Bronornueckuit akynbTeT MIY um. M.B. JlomoHocoBa, r. MockBa
> THLL PO-MMBI PAH
3 LlenTp «BuonHxeHepusi» PAH, r. Mocksa

[ns oueHKn BAMSHMSA (aKTOPOB ANUTENbHOrO npebbiBaHUS B M30/MPOBAHHOM MOAYJE, UMUTUPYIOLEM
YCNOBUSI MEXMNAHETHOIO KOCMMYECKOro MosieTa, Ha (M3n0oNornyeckoe COCTOSIHUE YIEHOB 3KMMNaXka mccre-
[OBanuM AMHAMUKY METareHOMHOr0 COCTaBa MWMKPOOMOTHbI KMLIEYHMKA Y NSATU YYaCTHUKOB 3KCrepuMeHTa
MAPC-500. TaKCOHOMWUYECKMI COCTaB MUKPOBUOTHI OMpeaensin Nno pesynbTaTaM MNUPOCEKBEHUPOBAHUS
(parmeHTOB reHoB 16S pnbocoMHon PHK Ha GS FLX. 1ns ABYX y4aCTHUKOB B pe3ynbTaTe MOIHOreHOMHOro
CEKBEHMPOBaAHNS MUKPObMOoTbl Ha SOLID npoBoawnnvM (pyHKUMOHANbHYIO M TaKCOHOMMYECKYH Kriaccuduka-
uno 6enoKk-Koanpyowmx reHos. Onpeaensnu npeacTaBleHHOCTb Ha POAOBOM YPOBHE OCHOBHbIX (DWTyMOB
(Bacteroidetes, Firmicutes, Proteobacteria, Actinobacteria, Fusobacteria), cocraBnstowmx 6onee 95% Muk-
pobuoThl, @ TakXkKe psaaa MUHOPHLIX dunorpynn. YcTaHoBneHo, YTo (1) kaxablii YYacTHUK MMEN MHAMBUAIY-
arnbHbIA HayasnbHbIA COCTAaB MUKPOBMOTbI OAHOMO U3 TPEX SHTEPOTMMOB; (2) B X0Ae SKCNEPUMEHTA TaKCOHO-
MMYECKMIN COCTaB MUKPOBUOTHI CyLLECTBEHHO M3MEHSASICS, HO COXPaHSINCA UCXOAHLIN 3HTepoTun; (3) B ANHa-
MUKE WM3MEHEHWUA HE OTMEYEHO JSIMHEMHOTrO OAHOHAMpaB/IEHHOrO0 TPeHAa, COXPaHsIBLUErocs OT Hayana Ao
KOHLA 3KCnepuMeHTa; (4) 3aMeTHble U3MeHEeHMs B COOTHOLLEHUN Pa3fiNYHbIX TAaKCOHOB Habnofanuch yxxe B
nepsble 14-30 AHEN, YTO MOXXHO CBSI3aTb C OTBETOM HA CTPECCOBbIE BO3AENCTBUA YCIIOBMIA Havana aKcnepu-
MeHTa; (5) HM y 0AHOMO U3 YYaCTHMKOB He NMPOMCXOAMM0 MOSHOrO BOCCTAHOBIEHMS] UCXOAHOMO COCTaBa MUK-
pobuoTbl Yyepes 14 aHel nmocne Bbixoaa M3 Moayns. BeposiTHO, B Xode 3KCrepuMMeHTa Y YYaCTHWMKOB LA
afanTMBHas NepecTpoirka TaKCOHOMMUYECKOro COCTaBa MUKPOBMOTHLI, OTPaXKaBLUasi Kak CMEHY paLMoHa nuTa-
HUS U NEPUOAMYECKMA MPUEM MPOBMOTUKOB, TaK M BO3AEUCTBME CMELMMUUYECKMX YCIIOBUN ASIMTENBLHOIO
npebbiBaHua B Moayne. Mpu 3ToM ¢hOpMMUPOBAsICS HOBbIM CbanaHCMPOBaHHBIA COCTaB MUKPOBUOTbI C DYHK-
LIMOHA/IbHOM KOMMEHCaUMen Ha YPOBHE MeHHbIX CEMEMCTB LIEIOCTHOrO MUKPOBHOro coobliectsa. O6cyxaa-
IOTCS NepcneKkTVBbl MPUMEHEHUS aHanmM3a MUKPOBMOTLI KULWEYHUKa A8 TeCTMpOBaHMS (PU3MOIOrMYecKoro
COCTOSIHUSI KaHAMAATOB ANs PaboTbl B YCIOBUAX ANUTENBHOIO CTPECCOBOrO BO3AENCTBUSI.

UCCNIEAOBAHNA NO CAHUTAPHO-T'MTMEHUYECKOMY OBECINMEYEHUIO YJIEHOB 3KUIMAXA
3KCMNEPUMEHTA «MAPC-500» B MEPUO/, PABOTbI, CBA3AHHbI C UMUTALIMEN BbIXOAA
HA NOBEPXHOCTb MAPCA

Wymnnnna IA., 3apybmura K.B., LLlymunnra H.B.
r'HY, PO-MMBI PAH

CaHvTapHO-rUrneHnyeckoe obecreyeHme KOCMUYECKMX MOMETOB pPacCMaTpMBAETCS B AaHHOW paboTe Kak
KOMIMJIEKC MEPOMNPUSTUI, HaNpaB/iEHHbIX Ha YAOBNETBOPEHME TPeBOBAHWUI NNUYHONM TMIMEHBI SKUMaXxa v noa-
[epXXaH1e OMNTMMasIbHbIX ObITOBLIX YCMOBUMA B OBUTAaEMOM OTCeKe. 3HAaUEeHME 3TUX BOMPOCOB CyLLECTBEHHO
BO3pacTaeT npu yBenmyeHun nNpoaoHKUTENbHOCTM NOMETOB U YCIOXHEHUM NPOrpaMMbl, CBSA3aHHOM C BbIXO-
JaMn 3Kkunaxka u3 kopabns. Mo3ToMy Ansi noaaep)KaHusi BbICOKOM paboTocnocobHOCTM B 3KCTpeMaribHbIX
yCnoBusix 0buTaHusl ans akcrnepumeHta «Mapc-500» 6bin pa3paboTaH cneumasnbHbI PeXnM MNpoBeaeHust
CaHUTApHbIX MEPONPUSITUIA C UCMONb30BAaHNEM FMIMEHNYECKUX CPEACTB U 6enbsl.

Bbln noaroToBfieHbl PEKOMEHAALMM MO EXEAHEBHOMY YXOZY 3a KOXEN OrnepaTopoB M CMeHe 6enbsi.
3 hEKTUBHOCTb M'MIMEHNYECKOTO PEXMMA OLIEHMBAIM MO COCTOSIHUIO KOXM U 6enbst Mo psdy nokasatenen,
BK/IIOYast MMKpobuonornyeckne. Ocoboe BHMMaHWE yaensanocb NoaAepXXaHuo YNCTOTbl B 06bekTe 1 npose-
[AEHMI0 YBOpKM C UCMOIb30BaHMEM Ae3NHMULMPYIOWNX CPeacTB.

Mocne KaXaon U3 2 UMUTALMI BbIXOAa Ha MoBepXHOCTb Mapca v paboT B MMUTATOpe CycKaeMoro an-
napata 6bin npousseaeH cbop benbs onepaTopos, 06pasLOB TKaHW OT AaHHOro 6enbsi M Npou3BeaeHa
OLIEHKA 3arpsi3HEHMI TEKCTUNbHBIX MaTepManoB No OOLENPUHATLIM METOAUKAM. Pe3ynbTaTbl MCCneaoBaHWiA
MoKasann CyLLEeCTBEHHYIO 3arpsi3HEHHOCTb 6enbsi BO BpeMsi paboT, CBsI3aHHbIX C MMUTALMEN BbIXoAa Ha no-
BEPXHOCTb Mapca, YTO MOI/I0 3aBMCETb OT MOBbLILIEHHON 3MOLMOHANBHOM U hU3NYECKOW Harpy3oK. MmMkpo6-
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Has obceMeHeHHOCTb 6enbs coctaensna 10>-10% KOE Ha cM? TkaHW C HannumMeM 3HaunuTenbHOro KOMMYecTBa
rpamMoTpuuaTenbHbiX 6akTepuii cemeiicTBa Enterobacteriaceae. BbiMonHeHWe rMrMeHMYEcKkMX MeponpusiTuii
Crnoco6CTBOBANO NOAAEPXKAHWUIO HOPMAsIbHOTO (YHKLIMOHMPOBAHUS KOXW U MpeaynpexaeHuio BoCcnanuTeb-
HbIX 3aboneBaHui. Pe3ynbTaThl UCCeAOBaHNU 6yayT Cnoco6CTBOBATh CO3A@HMIO OMTUMAsIbHLIX CaHUTAPHO-
rMIMEHNYECKMX YCITOBUI B MUITOTUPYEMbIX NETATENbHbIX anmnapaTax, No3BOMAT COXpaHWUTb 340pP0Bbe U pabo-
TOCMOCO6HOCTb YIEHOB 3KWUMaXei MpU yBENMYEHUM MPOAOC/KUTENBHOCTU MONIETOB U YCNIOXHEHWUWU WX NpPO-
rpamm.

CAHUTAPHO-TMTMEHUYECKOE OBECINEYEHUE SKCNEPUMEHTA «MAPC-500>
Wymnnnrna IA., Wlymnanua U.B., ConosbeBa 3.0.
rHY, PO-UMBIN PAH

B skcnepvmeHTe ¢ 500-cyTOYHON M30NnAUMEN ANS MOAENMPOBAHUS MWIOTUPYEMOro MosieTa Ha Mapc B
Ha3eMHOM 3KCMEepUMEHTasIbHOM KoMMsiekce uccneaoBann 3hEhEKTUBHOCTb COBPEMEHHBIX MEepPCneKTUBHbIX
CPEeacCTB M CNocoboB CaHUTAPHO-MUIMEHNYECKOro obecrieyeHust 6 UcnbiTatenen-aobposonbleB. CaHUTapHO-
rMrMueHnyeckoe obecrneyeHme XXU3HeLedaTeNbHOCTM IIOAEN B SKCNEPUMEHTE BKOYANo B cebsi KoMMnekc Me-
pONpUSITUIA, HanpaB/eHHbIX Ha YAOBNETBOPEHME TPebOBaHMI JIMYHOM TMIMEHbI, BKOYasi NMPOBEAEHME Ay-
LUeBbIX Mpoueayp, NoSIb30BaHWE YMbIBASIbHUKOM M MOAAEPXKAHME OMTUMasbHbIX ObITOBLIX YCIOBUIA, B TOM
yncne CaHUTapHO-TMrIMEHNYECKOro U MPOTUBO3MUAEMMNONOINYECKOrO pexuMa.

B npouecce akcnepumeHTa uccneaoBany 3MGhEKTUBHOCTb KOMIMJIEKCA CPEACTB NMYHOM rurneHsl (CI),
HaTenNbHOro M MocTenbHOro 6enbs, oaexabl, CPeACTB NoaaepXaHus YMCTOTbl B o6bekTe — cBbiwe 100 Ha-
MMEHOBaHMI BO BCE NepUoabl MOAENMPOBaHNA NofieTa Ha Mapc, BKoYas Npoueaypy MMUTaLMUM CrycKa Ha
€ro noBepxHOCTb. B mpouecce NoAroToBKM 3KkcnepuMmeHTa 6blinM coctasneHbl nepevHn CIIT gns kaxaoro
YfileHa 3KMNaxa C YYeTOM UHAMBMAYaNbHbLIX OCOBEHHOCTEN Ka)XAOro orepaTopa, a TakKe KOMIMIEKT [AOKY-
MEHTOB, COAEPXaLLNA UHCTPYKLMM MO IMYHON TMIMEHE M NOAAEPXKAHMIO YMCTOTbl B 06bEKTE, MHAUBMAYASb-
Hbleé aHKETbI-OMPOCHWKM MO OLEHKE COCTOSIHUS KOXM, MOMOCTU pTa, BONOC U TectupoBanuio CIT, aHKeTbl-
OMPOCHMKW, KOTOPbIE MO3BONST OLEHWNTb BECOBbIE XapaKTEPUCTUKM 3anacoB oaexabl, 6enbs, CIT.

Takum 0bpa3oM, B npouecce aKkcnepnuMeHTa no nNpoekTy «Mapc-500» npoBoanaCcS MOHUTOPUHI NMpPUMEHe-
Hua CIT, 6enbs 1 oaexapl C Y4€TOM HOPM UX PacxoA0BaHUS B YC/IOBUSIX KOCMUYECKOrO nosieTa Ha Mexay-
HapoaHylo kocMmyeckyto ctaHumio (MKC). Ons OUeHKM MOHUTOPUHIA CIY>XWIU pe3ynbTaThl CYObEKTUBHOM
OLIEHKWN CpeacCTB rurmeHbl, 6enbs 1 ogexabl U peXXMMoB UX UCMOb30BaHUS KaXXabiM ONnepaTopoM, a Takxe
rMrMeHMYECKMe U MUKPOBUOSTIOrMYeckne MeTofdbl MccneaoBaHuii. OCHOBHbIE pe3ysnbTaThl Mokasanu 3ddek-
TMBHOCTb CUCTEMbI CaHWTApHO-TUrMeHn4eckoro obecrieveHnss n ee (YHKUMOHAMBbHYIO 3HauYMMOCTb, XOTS
MMEeTC psA CyLLeCTBEHHbIX HeOCTaTKOB, CBA3AHHbIX C OTCYTCTBMEM B 06bekTe cucTeMbl BogoobecnedeHums
pereHepaumMoHHOro Tuna, 610ka ANns CTUPKKU K CYLLKK oaexabl 1 6enbsi, YTO UCKIIOYaEeT BO3MOXHOCTb y4eTa
pacxoayemoit Boabl M C/IT kak BO BpeMsi 3KCMEpPUMEHTa, Tak M MpW NOATOTOBKE K peanbHOMY MOMETY Ha
Mapc.

M3YUYEHMUE NOTPEBJIEHUSA BENNbA U OAEXXAbl B YC/NTOBUSAX SKCNEPUMEHTA
«MAPC-500»

Wymnnnra N.B.
'HU PO-UMBI PAH

B HacTosilee BpeMsl B YC/IOBMSIX KOCMMYECKMX MOSIETOB HE OCYLUECTBASIETCA CTMPKa ofexabl, 6enbs,
cpeacTts nuyHou ruruensl (CIN). Hoeas opexaa, 6enbe, CII (candeTkn M nonoteHua Ans JIMYHON rUrueHsbl
W T.4.) NOCTYNalOT Ha kopabnu n opbuTtanbHble CTaHUuuM C 3eMnu, a 3aTeM, Nnocse KPaTKOBPEMEHHOro Uc-
Nosib30BaHMs, yAaNaTcs B COOPHMK O0TX0A0B, FA€ NPOUCXOAUT MX HAKOMIEHWE B 3HAUMTENbHLIX MO Macce U
obbeMy KonuyecTBax. B ycnoBusax MexnnaHeTapHbIX MOAEeTOB HEBO3MOXHO MOMOSMIHEHME 3aracoB, B TOM
yncne ofexabl 1 6enbs, NO3TOMY BO3MOXHOCTb NPOBEAEHUS IKCNEAMLMM HaNPSMYIO 3aBUCUT OT rpy30Mnoab-
€MHOCTM KOCMUYECKOro Kopabnsi n npu ee orpaHMYeHHOCTU BO3MOXKHOCTb IKCMeAMLNM CTaHOBUTCA npobne-
MaTU4YHOW. Ha COBpEMEHHbLIM 3Tane A0 CMX MOp OCTAalTCH HEPELUEHHBIMM BOMPOCHI, CBSI3aHHbIE C obecneye-
HVMeM 0bopyaoBaHMeM AN BOAHbIX NpoUeayp B YC/IOBUSIX KOCMUYECKOro Noseta U ycTpoucTBamun ans obpa-
60TKMN (CTUPKM M CYLLKK) TEKCTUMBHBLIX MaTepuanos (MonoTeHeLl, ofexabl, 6enbs), BXxoaswmx B COCTaB Ca-
HUTAPHO-TUIMEHNYECKOTO 06eCreYeHnst SKUNaXen, U3y4eHMeM COBMECTMMOCTM C 0BOpyAOoBaHWEM ANSt BOA-
HbIX Mpoueayp, CTUPKM M CYLIKU C CUCTEMaMK Xu3HeobecrneyeHusl, B YaCTHOCTM C CUCTEMOWN pereHepaumu
BOZbI.

B akcnepumenTe «Mapc-500» no mogenvpoBaHuMIO nosieTa Ha Mapc oCyLecTBAsSIETCS M3yyeHue notpeb-
neHuns 6enbs 1 oaexabl B ycnoBusx 520-cyTouHol msonaumm (lundp uccneaoanns Hg 4.4.). SkcnepuMeH-
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Ta/nbHble AaHHble 3a MioHb 2010 roga — deBpanb 2011 roga oxBaTbIBAKOT OKOJIO MOSTOBUHBLI BCEr0 BPEMEHM
NCCneaoBaHusl OT Havana M3onaumm 4o YCIOBHOro npuieta Ha Mapc. [aHHble 3a nioHb 2010 roga — HOsSI6pb
2011 rozma oxBaTbIBAOT BECb CPOK 520-CyTOYHON UB0NSALMN.

3anonHeHHble onepaTopaMu aHKeTbl perynspHo nepefaBanvcb U3 HAa3eMHOIro 3KCNePUMEHTaNbHOMO0 KOM-
nnekca (H3K). MonyuyeHo cebiwe 150 3anosHEHHbIX aHKET-OMPOCHUKOB, KOTOPblE MO3BOMST OLEHUTb BECO-
Bbleé XapaKTepUCTMKM 3anacoB ogexabl, 6enbsi, CJIT, HeobxoauMble Ans OCyLECTBeHUs noneTta Ha Mapc,
6yayT cnocobCTBOBaTb CO3AAHMIO ONTUMASIbHbIX CAHUTAPHO-TUIMEHNYECKUX YCIIOBUIA FEPMETUYHO-3aMKHYThIX
06bEKTOB, B TOM UMC/ie NMUIOTUPYEMBIX NIeTaTeNbHbIX annapaToB W MO3BOUT COXPaHUTb 340POBbE M pabo-
TOCMOCOBHOCTb YNEHOB 3KMMaXeNn Npy yBENMYEHUM NPOLOMKUTENBHOCTM NOJETa.

PAOVALIMOHHAS ONACHOCTb NPU NMUJIOTUPYEMOI 3KCNEANLIUUN HA MAPC:
METOAbl ®U3NYECKOW N BUONTOTMYECKOMN 3ALLUTDI

UWypwakos B.A.
rHY, P® — MBI PAH

PaavaumnoHHasi onacHOCTb Npu MoneTe K Mapcy SIBSIETCS OAHOM M3 OCHOBHbIX MPOBGJIEM, KOTOpLIE Orpa-
HUYMBAIOT €ro BO3MOXXHOCTb M AaXe CTaBAT noA BOMpOC CaM (pakT OCyLeCTBeHns Takoro noneta 6e3 npu-
UMHEHUS CYLLECTBEHHOrO Bpeaa 340POBbI0 YenoBeka.

[lo3a 0bnyyeHns skunaxxa 6yaeT 3aBUCETb OT ANUTENBHOCTM MOMeTa, COMHEYHOM aKTMBHOCTU M onpeae-
NSIEMOr0 €/ YPOBHSI KOCMUYECKON paauaumnm B 0BUTAaEMbIX OTCeKax, UCMOMb3YEMbIX TEXHOMOMMN paanaLnoH-
HOM 3almnTbl U Apyrux dakTopoB. Ecnn ypoBeHb 06/yYeHNs YenoBeKa 3a Kapbepy He NPEBbILIAET YCTaHOB-
neHHoro npegena (1 3B), TO NO COBPEMEHHbLIM PagnobroNOrMyeckuM AaHHbIM, OXMAAEMOE COKpalleHue
XKM3HW He MpeBbICUT Tpu roga. OgHako Ans noboro NpakTUYECKU AOCTMXKMMOrO BapuaHTa dr3nyeckon 3a-
WUNTbI KOCMMYECKOro Kopabnsi oT paavaumm ao3a obnydeHust skunaxka 3a 500-CyTOYHbIN MeXnnaHeTHbIN
nonet 6yaeT Ha rpaHu AOMyCTMMOW, a €Cfiv BO BPEMSs MOJSIETa NPOU30MAYT MOLLUHbIE COSTHEYHbIE MPOTOHHbLIE
COBbITUS, TO MOXET C HEHY/IEBON BEPOSITHOCTBIO M CYLLECTBEHHO NMPEB30MTU AOMNYCTUMYIO BEIMYMHY.

3alWwmMTy KOCMOHaBTOB OT paavauMn BO BpeMsi MUCCMM Ha Mapc MoryT obecneumTb HOBbIE TEXHOSIOMMM,
coyeTarolme npMMeHeHne Gusndeckon (akTMBHOM U MAacCMBHOI), a TaM, rAe ee BO3MOXXHOCTM McUepnaHbl, —
1 6MONOrMYECKO 3alLmnThbI.

OaHol M3 NepCreKTUBHBIX TEXHOMOMMI (PU3NYECKON 3aLUmUTBI SIBSIETCS CO34aHNE BOKPYr KOpabns uckyc-
CTBEHHOIO MarHWTHOrO MoAs, KOTOpoe 3awmwano 6bl 3KMnax, OTKIOHAS KOCMUMYECKylo paauaumio. [pyras
pa3paboTka, KoTopasi 0653aTe/IbHO HAaMAET CBOE NPUMEHEHME Ha «MapCoieTe», — 3TO CUCTEMA paanaLMoH-
HOro KOHTPOAS, npeaynpexaatolas KOCMOHaBTOB 06 OnacHOCTU Af11 CBOEBPEMEHHOrO nepexoja B paaua-
LIMOHHOE Y6EeXMLLE UM OTCEK UMEIOLLMIA «A0MNOSTHATENTbHYIO® 3aLUUTY.

MpoTOTMN TAKON CUCTEMBI YXXe ucnonb3yetcs Ha CnyxxebHoM Moayne Poccuitckoro cermeHTta MKC [Ben-
ghin V.V, et al., 2005].

[l0 KOHU@ BMSIHME TSHXKENbIX 3apsXeHHbIX YacTuy (T34) KOCMMYECKOro M3ny4eHnst Ha NMCUXKUKy, noeseae-
HMe 1 m3nyeckoe COCTOSHNE OpraHu3Ma YenoBeka He uccneaosaHo. Ans npeogonenns addektos T34 He-
06xoanmMbl M Bronormyeckne MeToabl 3alMTbl SKMMNaxa, pa3paboTka KOTOpbIX NOTpebyeT MHOro BpeEMEHU U
pecypcoB Ha NpoBefeHNE AONOMHUTENBHBIX UCCIIEA0BAHMINA.

Benghin V.V., et al. Analysis of Radiation Dose Increases Caused by Solar Cosmic Ray Events Observed
by the Radiation Monitoring System on the Russian Segment of the International Space Station. Advances in
Space Research. 2005, v. 36, 1749-1752.

PA3PABOTKA U SKCIJTYATALUNA CKAOAHAOPOB «OPJIAH-2» U AONOJIHUTENBHOIO

OBOPYAOBAHUA OANSA NPOBEAEHUSA PABOT HA UMUTATOPE MAPCUAHCKOI NMOBEPXHOCTH
Anbaxan A.L., Pnimnernkos C.H.

Moc. ToMunnHo, MockoBckoi 0651., OAO «HIM «3Be3aa» MMeHM akagemuka .U.CeBepuHa»

B nepuop 2008—-2009 rogos B OAO «HIM «3Be3na» 66110 pa3pabotaHo 0b6opyaoBaHME Anst NPOBEAEHNS
paboT no uMutaummn BK Ha MapcuaHckoi noBepxHocTU Ha cteHae MHL MBI PAH. CneayeT OTMETUTDL, UTO
aTa paboTa npeacTaBnsna 3HaAYUTENbHbIE TPYAHOCTM, TaK KaK YSEHbl MEXAYHapOAHOro skunaxa He 6biam
crneumanuctaMm no pabote B ckadaHapax, Mx onbIT TpeHnpoBok B OAO «HIM «3Be3ga» 6bin O4eHb He-
3HaUMTENEH, K TOMY e UX 9-MecsayHas U301aumns Npyu MMnTauun noneta K Mapcy aocrasnsna TpyAHOCTU B
nnaHe M3M4eCcKoro COCTOsIHMSL U MOAroTOBKKN K paboTe. B coctaBe obopyaoBaHust ckadaHapos 6biin cne-
AylolUMe OCHOBHbIE 3/1IEMEHTHI: XXECTKas MeTannyeckas u Markas npopesnHeHHas obonouka, paHew, rep-
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MoaBepb, cucteMa BeHTUnsIUMKM CK, perynsitop AaBneHusi, cMcTeMa perynvpoBaHms (MOArOHKW) pyKaBoB U
HOr, 3alWMTHO-AEKOpaTVBHasI 0fAeXaa, NPO3PaYHbIN LWIeM CO CBETOMUILTPOM, CUCTEMA OCBELLIEHUS.

[JononHutensHoe 060pyaoBaHMe BKIOYANO:

— Tenexka-TpeHaxxep ANns HagesaHus v noaroHkun CK;

— MHAMBUAYANbHOE CHapshKeHue onepaTtopa;

— MeCTO 0TAbIXa onepaTopa;

— NeperoBopHoOe YCTPOUCTBO;

— aBTOHOMHasl CUCTEMA BEHTUNSUMM (KOMMNPECCOPbI, WAHIM, KpaHbl — PEryNSTOpbl, LYMOMNOrIoLato-
LLIe KOHTENHEpSI).

LLnaHrn BeHTUASAUMM 1 Kabenn cBasu, 06beanHeHHbIE B Yexsie, NoABeLleHHble K TPOCy, NO3BOMIS/IN one-
paTopaM cBO60AHO MepeMeLLlaTbCs BAOSb «MapCMaHCKOM» MOBEPXHOCTU Bciieq 3a onepatopamu B CK. Mepe-
rOBOPHOE YCTPOWCTBO, YCTaHOB/IEHHOE B LUIO30BOM kaMepe, obecrneunBano NpoBOAHYHO CBS3b MeXay orne-
patopamn CK, uneHamm askunaxka, onepaTtopoM CUCTeMbl BeHTUnsaumu, LleHTpoM ynpasnenus WMBI, cne-
unanucTaMmm LeHTpa ynpasieHns noneToM.

OnepaTtopbl, y4acTBOBaBLUME B BbIXOAaX, MEPEXoauM M3 MMmUTaTopa nocagodHoro moayns (9Y-50) B
ckadaHapoByto.

OHu roToBmAn ckadaHapbl M 3aTEM Nepexoannn Ha NoBEPXHOCTb MMmuTaTopa «Mapca». B Kaxaom «Bbl-
X04e» y4aCTBOBaNM 2 U3 Tpex YNEeHOB MeXAyHapOAHOro akunaxa: onepatop Poccmun, onepaTtop EKA 1 one-
patop KHP.

PaspaboTaHHble uMKkiorpamMMbl BbixogoB obecneumnu kadecTBeHHyto paboTy onepaTtopos, NpU4YeM B Ka-
XAOM rocneayowem Boixoae oHu pabotanu 6onee yBepeHHo.

Mo okoH4YaHMKM paboT onepaTopbl BO3BPALLAINCL B LUO30BYHO KaMepy, OTKpbiBanM ckadaHapbl, BbIXoau-
1 U3 HUX K BO3BpaLLanuce B Y-50.
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MATEPMWAJIbl HA AHI/IMIACKOM SI3bIKE

ASSESSEMENT OF THE MAIN PERIPHERAL ARTERY and VEIN DURING MARS-500

USING ECHOGRAPHIC VOLUMIC CAPTURE AND 3D PROCESSING
Arbeille P.2, Provost R.>, Georgescu M., Salez F.’, Porcher M., Dimouro D.’, Moreau V.,
Boucher A.?, Vincent N.?>, Aubert A.°

LUMPS-CERCOM - Unite Med Physiol Spatiale — EFMP CHU Trousseau 37044 — Tours

2CRIP Laboratoire d'informatique — Faculte de Medecine — Paris V — France

3University Hospital Gasthuisberg, O&N Lab. of Experimental Cardiology Herestraat 43000 Leuven, Belgium

ABSTRACT: The objective was to check if long term exposure to reduced activity and confinement
during MARS-500, may be associated with change in the main peripheral arterial diameter and wall
thickness as well on the main vein sizes.

Method: During their stay inside the MARS-500 facility the 6 subjects performed echographic capture
of images of the main arteries and veins. Echography practice require several month of training, but for
the MARS-500 subjects we designed a special procedure which allow non trained person to capture
enough echographic data to reconstruct the vessel of interest. The acoustic window of the Common
carotid and Jugular vein, the Femoral artery and vein, the Portal vein and the Calf vein were identified on
300 subjects using well known anatomical lines (Mammary, xyphoid, axiliary lines..). Each of the 6
subjects were minimally trained 1h to locate the probe on top of the acoustic window, then they applied
to the echographic probe a TILT of +40 to —40° from the vertical to the skin in approximately 5 seconds.
All the images collected during this scan were stored on a DVD and processed after the end of the MARS
500 experiment. The processing consisted in the re construction in 3 dimension (3D) of the space
scanned during the TILT in 3D. Then a virtual plan was moved into this space until we get the view of
the vessel appropriate for measurements. On the common carotid and femoral artery diameter and wall
thickness were measured, on the Portal, Femoral and calf veins the diameter was measured.

Results: During the MARS-500 experiment the subjects performed 6 session among which 80% were
of sufficient quality to be processed. This confirm that even untrained to performed echography the
MARS 500 subjects were able to capture echographic data from which the expected parameter were
measured. Preliminary results will be presented.

SOCIOMAPPING OF CREW COMMUNICATION IN EXPERIMENT MARS-500
Bahbouh R., Sykora J., Héschl C., Lacev A., Lukas R.
QED GROUP a.s., Prague

During the whole Mars-500 experiment the crew was monitored in regular approximately 14 days long
intervals. The crew evaluated its mutual frequency of current communication, desired frequency of
optimal communication as well as development trends and quality of this communication on given scales.
Results are transformed to summarizing parameters which allowed to study communication and to detect
significant changes which in turn are predictors of possible failures and misunderstandings [Bahbouh,
2011]. We comment on the ability of scales to reliably notice changes of communication and other
important moments of team dynamics. Mutual relations are also depicted in the form of Sociomaps which
allow visualization of continuous communication approaching and drifting apart between individual crew
members.

These results are further compared with results from previous experimental simulation of long space-
flights. Psychometric assessment of Sociomapping as a diagnostic tool for analysis of communication
dynamics leads to proposal to use it for continuous regulation analysis, short-time prediction and
eventual intervention which protects from critical deterioration of communication and team atmosphere.
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“EARTH OF WELLBEING": A POSITIVE TECHNOLOGY TO PROMOTE PSYCHOLOGICAL
WELLBEING
Barios R.M.%, Botella C. %, Alcafiiz M.”
! University of Valencia (Valencia)
2 University Jaume I (Castellén de la Plana)
3 University Polytechnic University of Valencia (Valencia)

"EARTH of Wellbeing” is a self-applied system designed to promote positive emotions and emotion
regulation which in turn help the crew respond more effectively to potential psychological problems and
minimize the risk of emotional problems. Experiencing and training positive emotions such as joy,
relaxation, optimism, courage, etc., do not only bring about short-term beneficial effects, rather, their
continued practice becomes a long-term psychological resource which serves to protect individuals who
face adversity [Seligman, 2002; Vazquez & Hervas, 2008]. To achieve this objective, EARTH of Wellbeing
includes 4 virtual environments and a “reminiscence” tool. These five elements have been designed
specially for the Mars-500 project and are included in 3 activity modules. The first module ("Wellness
Park") has been designed to offer the opportunity to experience positive emotions through two virtual
environments (one for joy and another for calm and relaxation) which use different Mood Induction
Procedures (MIPs). The second module (“Wellbeing in Nature”) consists of two virtual environments
consisting of landscapes specially designed for the user to feel joy and relaxation. In each of these
landscapes the system offers the user various psychological techniques to facilitate proper emotional
regulation. Virtual environments allow crew members to learn and practice these techniques in a
systematic and self-applied way. The third module ("The Book of Life”) is a personal diary made up of
several chapters. Each chapter offers a psychological exercise in which the astronaut must draw attention
to important moments of his life in order to train different psychological strengths. In each exercise the
user must carry out personal writing exercises and attach multimedia elements such as images, music
and videos.

In the present experiment, it has been hypothesized that after using the "EARTH of Wellbeing”
system, the participants would report increases in positive emotions and decreases in negative emotions
and that astronauts would show high scores regarding the level of satisfaction with the system. A within-
subject experimental design was established with 2 experimental conditions (use versus non use of
EARTH of Wellbeing) with a duration of 4 months. During the period of use (the 2nd and 4th months of
the experiment) the astronauts used the system at least 3 times per week in sessions of at least 40
minutes. Astronauts completed weekly and monthly evaluation with an “Assessment Application”
specifically designed for the experiment. The results obtained during the experiment and the remarkable
emotional stability showed by the astronauts attest to the usefulness of the "EARTH of Wellbeing”
system.

REST-ACTIVITY PATTERN CHANGES IN A 520-DAY SIMULATED MARS MISSION
Basner M., Dinges D.F.>, Mollicone D.J].?, Savelev I.°, EckerA.J., Di Antonio’,
Jones C.W.’, Hyder E.*, Kan K.?, Morukov B.V.*, Sutton J.P.**

1University of Pennsylvania Perelman School of Medicine, Philadelphia, PA, USA

2pylsar Informatics, Inc., Philadelphia, PA, USA

3National Space Biomedical Research Institute, Houston, TX, USA

“*Institute for Biomedical Problems, Moscow, Russia

>Baylor College of Medicine, Houston, TX, USA

Introduction The Mars 520-day project of the Russian Institute for Biomedical Problems (IBMP)
focused on the effects of 520 days of isolation and confinement on a crew of 6 astronaut surrogates
living in a facility that simulated a spaceflight to/from Mars. It is the longest simulated high-fidelity
mission conducted to date.

Methods Each of the 6 crewmembers continuously wore a wrist actigraph (Philips Actiwatch
Spectrum, Philips Respironics, Bend, OR, USA) to measure changes in physical rest-activity patterns
throughout the mission. Data were harvested electronically on a weekly basis and jettisoned from the
facility for retrieval, electronic upload to a secure site, quality control evaluation, variable extraction, and
data graphics and archiving. Data acquisition rates were >98.0% complete, yielding 4,396,333 minutes
of valid actigraphy data obtained throughout the 520-day study. Actigraphic data were automatically
scored and binned into three states: wake, rest and sleep.
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Results Physical activity showed a consistent profile of change across the 520-day mission, and
cumulative functions revealed differences among crewmembers. The amount of sleep varied among
crewmembers, as did the timing of the sleep-wake cycle. Sleep-wake patterns included the typical 24h
cycle, a biphasic (anchor sleep plus nap sleep) 24h cycle, and a prolonged sleep-wake period (circa 25h).

Conclusions Crewmembers on a simulated mission to Mars exhibited substantial differences in rest-
activity pattern variability that may pose a challenge to effective crew coordination and performance
during long-duration missions.

Acknowledgments Research supported by the National Space Biomedical Research Institute
through NASA NCC 9-58, and in part by the Institute for Experimental Psychiatry Research Foundation.
J.P. Sutton is the Friedkin Chair for Research in Sensory System Integration and Space Medicine and
Director of the Center for Space Medicine, Baylor College of Medicine. We thank the crewmembers of the
520-day study for their participation and for providing the data; the crewmembers of the 105-day pilot
study for helping identify the optimal data acquisition techniques for the 520-day study; A.I.Grigoriev,
I.B.Ushakov, E.P.Demin and M.S.Belakovskiy of the Institute for Biomedical Problems in Moscow for
creating the simulation.

AMBULATORY BLOOD PRESSURE MONITORING DURING THE MARS520 CAMPAIGN:
PRELIMINARY RESULTS

Beck L., Gauger P.>, Mulder E.>, May F.>, Chernogorov R.?, Vassilieva G.?
! German Aerospace Center (DLR), Institute of Aerospace Medicine, Space Physiology, Cologne, Germany
2 State Research Centre of the Russian Federation, Institute of Biomedical Problems, Moscow, Russia

Both blood pressure (BP) level and its circadian rhythmicity result from complex interactions between
genetic and macro-environmental factors, such as lifestyle, psychosocial stressors and diet. Knowledge
about blood pressure behaviour during long-term confinement and isolation is limited, but the
identification of key influencing factors is paramount to future long-term space mission success. Based on
the scantly available literature, and on own results of short-term studies, we hypothesised that
confinement with an organised life style and clearly defined roles in a carefully assembled small crew
would lead to a measurable decrease in blood pressure. We monitored 24h arterial blood pressure
[Ambulatory Blood Pressure Monitoring (ABM)] once before (B1), eleven times during (Conf-01 through
Conf-11) and twice (Post-1 & Post-2) after 520 days of confinement. We obtained all 84 foreseen ABM
records, which show considerable between-subjects variability related both to absolute BP and HR values
and to evolving trends during confinement. To minimize the impact of between-subjects variability, we
standardised [(x-p)/0] the values of the individual crew members before conducting a one-way ANOVA.
Mean 24h systolic blood pressure tended to decrease until Conf-7 (day 327-330). After that, it showed
abrupt changes that culminated in clear maxima for the Post-1 and Post-2 sessions. Diastolic pressure did
not show any particular trend during isolation, although it tended to be lower during confinement than
after confinement. Heart rate was clearly lower during, than both before and after confinement. A
number of factors may have contributed to these results. Careful scrutiny of environmental conditions (air
composition, temperature, and lightening), psychosocial interactions and stress, work load, and physical
activity levels is warranted. The on-going analysis of blood and urine samples will help to explain the
observed variance in blood pressure and heart rate during the period of confinement and isolation. In
conclusion, regular 24h ABM may prove a good instrument to assess individual adaptability to altered
living and working conditions in small isolated groups during long-term periods of confinement and may
be advocated to become a standard procedure to monitor astronauts’ health during long-duration space
flight and prolonged sojourns on the Moon or even Mars.

CERTIFICATION OF KOREAN SPACE FOODS FOR MARS 500 EXPERIMENT
Beom-Seok Song’, Jae-Hun Kinr', Jong-Il Choi*, Jae-Kyung Kinr', Jong-Heum Park’, Ju-
Woon Lee’, Agureev Alexander’, Agaptseva Tatiana’, Belakovskiy Mark®
! Team for Radiation Food Science & Biotechnology, Korea Atomic Energy Research Institute, Jeongeup 580-185,
Korea
2 State Scientific Center of the Russian Federation — Institute of Biomedical Problems of the Russian Academy of
Sciences, Moscow

Korea Atomic Energy Research Institute manufactured six food products (Bulgogi, marinated grilled
beef; Bibimbap, cooked rice mixed with red pepper sauce, Kimchi, fermented vegetable; Sujeonggwa,
cinnamon and persimmon beverage, seaweed soup, mulberry beverage) cooked or freeze-dried before
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gamma irradiation to give storage stability of over 24 months for MARS-500 experiment. Their
organoleptic qualities and microbial population were evaluated during MARS-500 Project. Average score
of overall acceptance for Bibimbap was 4.78 during the 120-day experimental period, which was the
highest among all the samples, while seaweed soup was 2.86 within 5-grade scale. Microbial population
of all samples was not observed after 520 days of exposure in the closed chamber during MARS-500
Project. Finally, conformity of six Korean foods for MARS-500 experiment was certified by Russian
Institute of Biomedical Problems based on the “Rules concerning microbiological requirements to the
quality and development of the products for cosmonauts”.

HEART AND LUNG TELEAUSCULTATION IN THE MARS 500 ISOLATION STUDY
Brandt C.>?, Bersenev E.°, Moukadem A.”, Andrés E.>, Morukov B.V.?, Aubert A.E.°

ICIC, CHRU Strasbourg (F)

2INFRAL (F)

3IMBP, Moscow (RU)

“UHA, Mulhouse (F)

KU Leuven (Be)

Feasibility and ability to detect modifications in heart and lung teleauscultation overtime were the two
main objectives of this experimental set, a part from the CardioPsy study (ESA — P.I : Pr P. AUBERT).

The material in use is a digital stethoscope developed with French ANR funding (ASAP, Tlog 06). The
sounds are recorded by a piezoelectric microphone with linear response between 20 and 4000 Hz, AD
converted (8000 Hz) and transmitted with Bluetooth to a laptop as hosting device. There is no filtering of
the recorded sound. The recorded “.wave” file is stored and presented by a software (Alcatel-Lucent) as
a graphic representation of a PCG completed by STFT representation of the frequencies and their
intensity in function of time.

The study design consists in auscultation of the best focus for heart sounds and of the two lung bases
repeated all two months in the 6 volunteers including a post-isolation registration.

Results. The 9 auscultations from each volunteer were analysed to determine graphic and acoustic
quality. Notation was established with a scale from 0 (impossible to use) to 4, the latter corresponding to
optimal quality.

Mean values of the 54 notations Graphic quality Acoustic quality
Cardiac auscultation 3.12 3.07
Pulmonary base I 2.85 2.98
Pulmonary base 11 2.61 2.93

All cardiac “.wave” files could be used for the medical analysis (98 %) with the exception of one
cardiac registration.

Ability to detect modifications on auscultation :

— in the cardiac auscultation regular tachycardia (> 80 b/min.) was detected 10 times (3 volunteers ;
1 of them with 6 episodes) ;

— in one volunteer, a protosystolic murmur has been detected in 8 of the 9 auscultations ;

—in the pulmonary set wheezing has been registered intermittently in 5 of the 6 volunteers in one or
both pulmonary bases registrations with a more frequent occurrence from January to June 2011.

Conclusions. Feasibility of teleauscultation is globally good (> 99%). Heart auscultation allowed
detection of tachycardia and in one case a protosystolic, presumably “innocent”, heart murmur. Lung
teleauscultation was always feasible and has allowed detection of intermittent wheezing in 21 of the
registrations, one volunteer being completely free of symptoms.

REDUCTIONS IN JUMP POWER; BUT NOT GRIP STRENGTH AND VOLUMETRIC BONE
MINERAL DENSITY DURING PROLONGED ISOLATION

Felsenberg D.’, Belavy D.L.%, Fomina E.?, Gast U.*, Rawer R.>, SchieBI H.>, Schubert H.>
ICenter of Muscle and Bone Research, Charité Universititsmedizin Berlin, Berlin, Germany
2IBMP, Moscow, Russia
3Novotec Medical, Pforzheim, Germany

Background: It is unclear whether decrements of neuromuscular function or bone density occur due
to prolonged isolation.

Methods: Maximal countermovement jump was measured on a ground reaction force platform
(Leonardo Mechanography) a total of thirty times before during and after 520-days isolation. Peak jump
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power and peak jump power relative to body mass were measured. Grip strength tests were performed
three times on the left and right hands on twenty-nine occasions over the course of the study. Bone
density at the distal radius and tibia was measured before and after isolation using peripheral
quantitative computed tomography. During isolation, the resistive training (MDS), expanders, vibration
exercise, running in active and passive mode and bicycle ergometer countermeasures were implemented.

Results: Peak jump power reduced over the course of isolation with a 7% reduction after one month
of isolation, up to a 17% reduction at the end. After controlling for losses in body mass, significant
(p<0.05) reductions in jump power were still apparent, with the strongest effects seen in the first seven
months of isolation (9% reduction). Grip strength was increased by 4% (p<0.007) in September 2010,
but otherwise remained at pre-isolation levels. In the four subjects where both pre- and post-isolation
bone density measures were available, no changes were seen in total density at the distal tibia (-0.1%)
and distal radius (-0.03%).

Conclusion: Some decrements of lower-limb, but not upper-limb, explosive neuromuscular function
are seen in prolonged isolation. These changes may reflect adaptations to reduced physical activity levels
seen in the same subjects. Future countermeasures implemented in isolation could be modified to better
facilitate retention of explosive power.

PROGRESSIVE REDUCTIONS IN PHYSICIAL ACTIVITY DURING ISOLATION
Felsenberg D.*, Belavy D.L.*, Daumer M.?, Fomina E.?, Gast U.*, Gonzalez C.S.”

ICenter of Muscle and Bone Research, Charité Universitdtsmedizin Berlin, Berlin, Germany

2 SLCMSR e.V. — The Human Motion Institute, Munich, Germany

3IBMP, Moscow, Russia

Background: Physical activity levels during prolonged isolation have not, to the best of our
knowledge, been measured before. Reduction of physical activity is known to drive changes in other
physiological systems.

Methods: During the baseline data collection phase and at 12 subsequent time-points during the
course of the Mars-500-study isolation phase, the subjects wore an accelerometer capable in measuring
in all three dimensions (actibelt®). At each measurement time-points the device was worn for six
continuous days. The four continuous 24-hour periods of data with 100Hz sampling rate were used in
further analysis. Physical activity was measured as the variance of the accelerometry data in 3
dimensions (effect of gravity removed) for each minute of data collection (“activity count”). Data were
averaged for the entire 24-hour period as well as considered in separate ‘night’ (0am-6am), ‘morning’
(6am-12pm), ‘afternoon’ (12pm-6pm) and ‘evening’ (6pm-12pm) phases. During isolation, the resistive
training (MDS), expanders, vibration exercise, running in active and passive mode and bicycle ergometer
countemeasures were implemented.

Results: Physical activity levels per 24-hour period changed significantly (p<0.00001) over the course
of the study. At the first measurement in isolation in July 2010, physical activity was reduced by 13%
compared to baseline. Activity levels then progressively decreased by 22% (p=0.0003) in February 2011
and then by 31% (p<0.00001) towards the end of isolation in September 2011. The reductions were
largely driven by more significant changes in the ‘morning’ (p<0.00001) and ‘evening’ (p<0.00001), with
the effects in the ‘afternoon’ (p=0.0015) and at ‘night’ (p=0.023) being lesser in magnitude.

Conclusions: The immediate reductions in physical activity after a ‘busy’ pre-isolation phase only
explain part of the findings. Physical activity decreases progressively during 500-day isolation in spite of a
busy schedule.

NEUROBEHAVIORAL RESPONSES DURING A 520-DAY SIMULATED MARS MISSION
Dinges D.F.>, Basner M., Mollicone D.J.?, Savelev I.>, Ecker A.J.*, Di Antonio A.>,
Jones C.*, Hyder E.%, Kan K>, Morukov B.V.*, Sutton J.P.>®

YUniversity of Pennsylvania Perelman School of Medicine, Philadelphia, PA, USA

2pylsar Informatics, Inc., Philadelphia, PA, USA

3National Space Biomedical Research Institute, Houston, TX, USA

“Institute for Biomedical Problems, Moscow, Russia

>Baylor College of Medicine, Houston, TX, USA

Introduction The neurobehavioral effects of 520 days of isolation and confinement on a crew of six

astronaut surrogates was investigated in the IBMP MARS 500 facility that simulated a high-fidelity
spaceflight to/from Mars.
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Methods Neurobehavioral measures were acquired on a specially programmed and calibrated
notebook computer (Pulsar Informatics, Inc.).Weekly each crewmember performed 3-min brief
psychomotor vigilance tests (PVT-B) in the morning and again in the evening. Crewmembers also
completed computerized questionnaires and rating scales that included: (1) 100 mm visual analogue
scales (VAS) for rating sleep quality, workload, fatigue, and other reactions; (2) Profile of Mood States
Short Form (POMS-SF); (3) modified Beck Depression Inventory II (BDI-II); (4) conflict questionnaire;
and (5) information on medication and caffeine intake. Immediately after each PVT-B test, crewmembers
indicated whether or not it was difficult to perform the PVT, and if so, for what reasons. Facial videos
were also recorded at 30 frames per second from crewmembers during each PVT-B test using the
integrated laptop camera. These videos were evaluated for facial signs of sleepiness and affect.
Neurobehavioral files were time stamped, harvested weekly, uploaded to a secure web site, evaluated for
quality control, and processed for variable extraction.

Results Data acquisition for all neurobehavioral measures was 100% (i.e., N=444 BDI-II; POMS-SF;
Conflict scales; Workload ratings, etc.; and N=888 PVT-B tests and VAS scales).

Conclusions Crewmembers exhibited differences in some neurobehavioral outcomes that may
pose a challenge to effective crew coordination and performance during long-duration missions.

Acknowledgments Research supported by the National Space Biomedical Research Institute
through NASA NCC 9-58, and in part by the Institute for Experimental Psychiatry Research Foundation.
J.P. Sutton is the Friedkin Chair for Research in Sensory System Integration and Space Medicine and
Director of the Center for Space Medicine, Baylor College of Medicine. We thank the crewmembers in
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NOOJ-BASED CONTENT ANALYSIS OF MARS-500 CREW RADIOGRAMS
Ehmann B.%, Balazs L.>, Shved D.?, Gushin V.?
'Hungarian Academy of Sciences, Institute of Cognitive Neuroscience and Psychology, Research Centre for Natural
Sciences, Hungary
“Russian Academy of Sciences, Institute for Biomedical Problems, Russian Federation

Background. Content analysis of the communication between the Crew and the Mission Control has
a thirty-year tradition in IBMP [Myasnikov, 1982, Gushin, 2001]. In the recent years, a Hungarian team
has joined the field, and the Russian method has been integrated with the use of a corpus linguistic
development environment, NooJ [Silberztein, 2003]. The first investigations, based on Mars-105, showed
promising results of the use Russian language automated content analysis in space psychology [Gushin,
et al., 2011].

Objective. The aim of the Mars-500 Radiogram Study was to develop a tool that may assess crew
linguistic behavior during the mission, with special regard to the high autonomy period.

Sample. A total of 340 radiograms written by the crew in Russian and English were considered as a
textual corpus. The corpus consisted of 9014 various word forms (Types) and 36659 words (Tokens).

Method. In one part of the study, word categories used in the previous Mars-105 analysis were
used, such as Needs, Activity, Negation, Communication, etc. A novelty of the present study was that
not only the frequency of words, but also that of composite phrases were analyzed in order to follow
trends, such as Commitment, Blaming, Trust, Resistance, etc., with advancing time. The radiograms were
grouped according to weeks and months of the Mission, and deviances from expected word frequencies
were calculated accordingly.

Results. The patterns of language behavior of the crew discriminated “normal range” phases from
those with significant deviations (positive and negative peaks) during the course of the Mission. The
analysis showed sharp changes in several content analysis categories in the High Autonomy phase and
during the simulated Mars Landing.

PSYCHOLOGICAL CREW SUPPORT PROGRAMME DURING MARS-500
Feichtinger Elena %, Shevchenko Olga 2

1European Space Agency (ESA), Moscow, Russia

2]nstitute of Biomedical Problems (IBMP), Moscow, Russia

ESA is preparing for future Human Exploration missions. Making sure that astronauts are mentally and
physically fit for the demands of long exploration missions is imperative for mission success. The Mars-
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500 project, undertaken jointly with the Institute for Biomedical Problems (IBMP) in Moscow, was part of
ESA’s effort to prepare for human space missions beyond Low Earth Orbit.

The full 520-day Mars mission simulation with an international crew of 3 Russians, 1 Chinese, 2
Europeans (French, Italian) from ESA was implemented in a space simulation facility at IBMP between
June 2010 and November 2011. It included the simulation of a 245-day journey to Mars, 30 days of
“Mars surface activities” with 3 EVAs and a 245-day return transfer to Earth. The crew was faced with an
environment and constraints as close to a realistic Mars mission as possible, such as limited volume and
privacy, no real-time interactive communication with mission control, limited resources and the need for
full crew autonomy. At the same time they performed an extensive science programme covering a wide
range of scientific and technological topics.

One of the pre-conditions for successful human exploration missions is the maintenance of physical
and mental crew health. Some of the main psychological challenges in such a mission scenario are
physical, communicative and emotional isolation from the outside world, sensory deprivation and limited
social contacts, cultural differences and potential incompatibilities of crew members from different
countries, permanent awareness about the need for full crew autonomy also in emergency situations and
continuous exposure to a hazardous environment. The maintenance of mental crew health can only be
achieved through a comprehensive psychological support programme consisting of measures to efficiently
counteract the negative effects of the constraining mission environment.

The Mars-500 project did not only serve as an excellent platform for scientists implementing a
research programme but it also provided the opportunity to elaborate and test new long-duration human
mission operations concepts and procedures in practice which differ from the established approach
presently implemented for ISS, specifically in the area of psychological crew support.

This paper will provide an overview of the constraints potentially impacting psychological crew health
in future interplanetary missions in general and the Mars-500 mission in particular. It will also describe
the psychological support programme implemented during the Mars-500 mission and it will show some of
the results in terms of efficiency of the psychological countermeasures.

BIOCONTAMINATION AS MICROBIAL BIOFILM DEVELOPMENT

ON SPACE MATERIALS DURING THE PROJECT MARS-500 - MICHA

(MICROBIAL ECOLOGY OF CONFINED HABITATS AND HUMAN HEALTH)
Canganella F.%, Bianconi G. *, E. Di Mattia’, Rettberg P.>, Poddubko S.’,
Ilyin V.2, Perero S.?, Ferraris M., Lobascio C.°, Saverino A.°, R. Fani®

University of Tuscia, Viterbo, Italy

2Germany Aerospace Center, Cologne, Germany

3Institute of Medical and Biological Problems, Moscow, Russia

*Politechnic of Turin, Italy

>Thales Alenia Space, Turin, Italy

®University of Florence, Italy

The issue of biocontamination in manned space modules is crucial for the International Space Station
(ISS) as well as for future planetary bases. We have previously carried out research about biofilm
metabolic activities of some reference bacteria on either conventional or innovative space materials,
commonly used for aerospace industry and currently examined for space greenhouses. The effect of a
mixture of biosurfactants produced by Pseudomonas strain AD1 was evaluated. Results showed a diverse
affinity of materials for bacterial biofilm formation and occasionally sessile colonization was rejected. Pre-
conditioning with the biosurfactant mix led in some cases to a diminish of biofilm dehydrogenase activity
and development compared to untreated materials; this was due to experimental conditions and to
relationships between physical traits of materials and level of bacterial adhesion. The scientific project
MICHA addressed the survey of the microbial flora in the MARS500 modules, at both environmental and
human level, from the start till the end of the simulation study (520 days). During the confinement the
development of microbial biofilm on aluminum panels assembled inside the gym room of the NEK facility
was monitored. The BIOFILM experiment implied six experimental thesis based on the following
treatments: 1) none (control); 2) hydrogen peroxide 6%; 3) biosurfactant mix; 4) physico-chemical
coating of silica and silver; 5) chemical antifungal product; 6) hydro-alcoholic extract of propolis. The
panels were sampled every three months by the crew, the biological material was preliminary analyzed
for cultivable microorganisms and then frozen for further analyses. The investigation showed that surface
contamination due to bacteria was higher than that caused by fungi. Moreover, taking into account the
overall trend of viable cell counts, microbial biofilms were inhibited at a larger extent by biosurfactants
and propolis, whereas fungal biofilms were more affected by the chemical product and propolis. Beside
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such a long-term simulation study, we are presently investigating microbial biofilm development in a
flight experiment (VIABLE) inside the ISS for about 4 years. Experimental insights from both studies will
be useful to select appropriate materials for life support hardware in order to decrease the risk of surface
biocontamination inside space modules leading to biocorrosion and health problems, a great challenge to
support long-term human space missions.

NEW METHODS FOR THE RECORDING OF PHYSIOLOGICAL PARAMETERS WHILE
IN A SPACE SUIT
Fietze 1.”, Penzel T.>, Suvorov A.?, Jushko K.?, Elbakjan A.°, Filipenkov S.’
! Berlin, Charité — Universititsmedizin
2 Moscow, SSC RF — IMBP RAS
3 Tomilino, Moscow region, OSC “SWU Zvezda”

In order to increase comfort and the number of physiological parameters to be measured under the
conditions of isolation, for example in a space suit, a new system was tested. After evaluation of the
already existing equipment we have applied the SOMNOwatch System. SOMNOwatch allows a continuous
recording (up to 24-48 hrs) of body position, activity, oxygen saturation, pulse rate, ECG, thoracic effort,
nasal flow and other physiological parameters. Depending on the parameters to be registered, the main
device of the system — wrist actimeter — is amended with further minor modules for the registration of
breathing or ECG or pulse oximetry or others. During the simulation of exit on the Mars surface a
spacesuit “Orlan — E” was used. This spacesuit was developed at the OSC “SWU Zvezda”. The
SOMNOwatch system used in this spacesuit consisted of the main device and the pulse oximetry module.
This allowed the registration of activity, body movements, pulse and oxygen saturation and the
calculation of the BP using pulse transit time signals. First we compared the SOMNOwatch system with
the regular recording system used by the OSC “SWU Zvezda”. The complete correspondence of the
analogy parameters was detected.

Some failures in pulse oximetry were detected due to the artefacts caused by hand activity. That is why it
is important to find a more stable location for the sensor in the future, for example on the toe.

During the simulated exit to the Mars surface, we measured the above mentioned physiological
parameters over the whole work schedule. The background heart rate was at 72 £ 6 bpm, BP was 133 +
8 / 75 £ 3 mm Hg and accelerated during the first exit to 159 + 4 bpm and 155 + 12 / 86 £ 5 mm Hg.
Even during rest breaks and the consecutive exits, the heart rate was increased. The received data
showed the high level of mental and physical stress under the given circumstances.

The application of SOMNOwatch System in a space suit showed that it is possible with the help of
modern techniques to receive convincing data on the physiological parameters and thus collect
knowledge about the human physiology, for example about the nervous and another physiological
systems.

We would like to thank Dr. Kiichler, the Director of Somnomedics (Germany), for the SOMNOwatch
equipment used during the tests and we hope for the cooperation with all interested organizations.

HOW STRESS NEGATIVELY AFFECTS SLEEP AND HOW WE CAN COUNTERBALANCE IT:

PRELIMINARY RESULTS FROM MARS500
Gemignani A.>*>, Menicucci D.*>, Piarulli A.>*, Allegrini P.>>, Laurino M.,
Shevchenko 0.°, Gushin V.>, Pingitore A.>>, L’Abbate A.>>, Bedini R.>>

! Dpt. Physiological Sciences, University of Pisa, Italy

2 Institute of Clinical Physiology, Research National Council, Pisa, Italy

3 Extreme Centre, Scuola Superiore Sant’Anna, Pisa, Italy

4 PERCRO, Scuola Superiore Sant’Anna, Pisa, Italy

> IBMP, RAS, Moscow, Russia

Introduction and Objectives
Sleep restorative effects have been linked to slow (<1 Hz) membrane potential oscillations, which
characterize slow wave sleep (SWS) [M. Steriade, 2006]. This cellular behaviour, called “Sleep Slow
oscillation” (SSO), is detectable in sleep EEG pattern of humans [Menicucci, 2009; Piarulli, 2010], and
represents the fundamental phenomenon underlying neural activity in SWS. On this basis, SSO behaviour
represents a key phenomenon for quantifying good sleep, for characterizing some sleep functions.
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Crewmembers involved in long-term space missions represent a model of chronic stressful
engagement with “extreme environment”. It is well known that high levels of stress lead to a state of
abnormal hyperactivity of brain structures promoting wakefulness, (referred as hyper-arousal during
sleep) which, in turn, leads to sleep disorders. Disruptions of sleep restorative function can induce
reductions of alertness, impairments in the ability to learn and retain motor skills, and negative effects on
mood and socialization. Indeed, sleep disorders represent a crucial problem for space colonization. Data
collected during space missions have shown that sleep alterations mainly consist in reduced SWS and
REM sleep, shortened REM latency and increased arousal frequency. Sleep disruption during space flights
is mainly due to circadian rhythm phase shifts, heightened workload demands, emergency alarms, and,
more in general, extraordinary stressful environmental conditions. Results from our ARES105 project
regarding the 105 days simulation, indeed evidenced a tight link between stress level and sleep patterns,
even in a condition of mild stress. Higher stress levels were related to a diminished sleep time and a
reduction of power in the delta band, paralleled by an enhancement of wake-like high-frequency activity.
Moreover, we demonstrated a link between cortisol (stress) levels and Sleep Slow Oscillation (SSO):
higher stress levels yielded a reduction of SSO events (mainly in the left hemisphere) and significant
morphological modifications of single SSO waves [Gemignani et al., 2010]. Recently, it has been shown
that transcranial Direct Current Stimulation (tDCS) induces an immediate increase in SWS, endogenous
cortical Slow Oscillations, and slow spindle activity in the frontal cortex, which has a strong positive
correlation with the consolidation of declarative memories [Marshall et al., 2006].

Aim
The aims of ARES 500 project are: i) the evaluation of effects of the exposure to a massive chronic stress
(520 days confinement) on physiological and neuropsychological functions, with a special focus on sleep
and Sleep Slow Oscillation; ii) the evaluation of tDCS effectiveness in inducing SSO and in
counterbalancing effects of stress on NREM sleep and more in general to crewmemebers
psychophysiological conditions.

Results
Preliminary results suggest that the two aforementioned aims are in fact assessed by the ARES
experiment, also overcoming the expected limitations of a small number of subjects. Extensive and
through analysis will be presented during the conference.

LINKING EARTH AND SPACE MEDICINE: UNIQUE OPPORTUNITIES DURING
SIMULATIONS OF INTERPLANETARY MISSIONS

Gerzer R.
DLR Institute of Aerospace Medicine, Koeln, Germany

The three main challenges for the future of medicine in space as well as on earth are prevention,
individualization and telecare. In the last decade, molecular diagnostics have made tremendous
progress allowing individualized molecular diagnoses that are currently revolutionizing treatment
approaches of diseases and that can be used for individualized prevention. However, the questions how
molecular properties of healthy people relate to their regular life and how normal physiology is reflected
individually by molecular patterns and vice versa remain unanswered. The reason is simply, that doing
epidemiologic studies under non-standardized study conditions on the one side cannot reflect individual
peculiarities and that, on the other side, highly defined studies observing healthy people in an
individualized approach are simply not done usually in medicine or physiology, as such studies are
immensely costly. The only exception are simulation studies for human spaceflight, such as the MARS500
study of IMBP.

Thus, space physiology can provide an invaluable asset to preventive individualized medicine, as
space simulation studies usually involve approaches, under which healthy subjects are studied under
special defined conditions for weeks, months or even more than a year. Therefore, the space physiology
community should promote collaborative efforts with the non-space community, as this link will be very
helpful to understand individualized properties of healthy humans, which, in turn, are prerequisites to
understand the switches, that lead from physiology to pathophysiology and ultimately to disease. In
addition, space simulation studies such as the MARS500 study can only be carried out, when telecare is
provided and is a unique testing scenario for new minimal invasive diagnostics tools and telecare
strategies.
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Currently, the German Aerospace Center DLR is building the research facility :envihab, in which the
focus will lie on this strategy. This will also mean, that :envihab and the MARS500 facility will be two
complementary facilities with their own special profiles. While the MARS500 facility is a real simulation
facility for interplanetary spaceflight, the :envihab facility will focus on long term studies of human
subjects under highly defined conditions and will try to optimally link space and terrestrial physiology. We
will focus on understanding individualized reaction patterns of healthy humans, e.g., to bed rest, to
specialized diets, to stress, to long term sleep deprivation and other conditions that are, on the one side,
necessary to support astronauts on long term missions. On the other side, exactly the same studies can
be used to understand physiology of humans in general.

Thus, :envihab will focus on the three major future challenges of medicine, which are prevention,
individualization and telecare in close collaboration with terrestrial medicine, and will apply solutions in
physiology and medicine. As solutions will be applied directly on earth and will also help to take better
care for astronauts in space, caring for astronauts will be a symbol for these three specific tasks of
medicine. Thus, the strategy is turned around: Provide answers for important questions of medicine,
apply them on earth and use these answers to also better support astronauts in space.

MEDICAL SKILL MAINTENANCE DURING LONG DURATION SPACE FLIGHT:
MANAGEMENT OF MEDICAL EMERGENCIES REGARDING ISOLATION AND LOSS OF
KNOWLEDGE

GrafJ.’, Griesinger J.>, Mann W.?
YUniversity Medical Center of the Johannes Gutenberg University Mainz, Department of Anaesthesiology
2Department of Oto-Rhino-Laryngeology

Medical care in manned spaceflight is complicated, especially in long duration missions. Lack of
medical expertise, limited medical equipment and time delay in telemedical support as well as
physiological changes in microgravity are challenges astronauts have to bear with. A special training
program, which enables the crew to deal with medical emergencies as autonomous as possible can save
lives. A potential algorithm is formed by modifying the well tested and often proved ERC ALS Provider
Course. While adapting the ALS system to changes in microgravity, as well as taking the lay situation into
account, a suitable training program can be created. This enables the astronauts to deal with severe life
threatening conditions such as cardiac arrest, hypovolemia, burns, etc.

The participants of the Mars500 programme were trained using modified ERC ALS algorithms. Airway
management with laryngeal tube, defibrillation using AED, establishing an intraosseous access and other
techniques were taught. The participants had to deal with simulated emergency scenarios, using a
resuscitation mannequin, while being in isolation as well as theoretical testing. Video based refresher
courses were used to deal with the potential loss of knowledge over time for one of the two study-groups
(Refresher versus Non-Refresher).

Preliminary results show an overall higher level of performance in the refresher group comparing to
the non-refresher group. Major observations are the decreased no-flow time (Ref. 21,21% vs. Non-Ref.
47,42%), less severe failures (B and C failures Ref. 40 vs. Non-Ref. 143), earlier assessment of cardiac
rhythm (Ref. 3:06 min vs. Non-Ref. 4:31 min), earlier onset of thorax compressions (Ref. 40 sec vs. Non-
Ref. 91 sec) as well as better performance in theoretical testing (Ref. 127 points vs. Non-Ref. 107
points). In conclusion the results show the need and benefit of refresher courses regarding medical
emergency management during long term isolation.

CORE TEMPERATURES AND CIRCADIAN RHYTHMS IN HUMANS DURING
LONG-TERM ISOLATION AND CONFINEMENT (MARS-500)

Gunga H.-C.’, Werner A., Stahn A.*>, Opatz O0.%, Sattler F.?>, Koch J.?
ICharité Medical University, Center for Space Medicine Berlin, Berlin, Germany
Draegerwerk AG, Luebeck, Germany

Introduction

The body temperature alters lightly during the 24-hour cycle (circadian rhythm), and core body
temperature profiles are used as an indicator for the “quality” of the circadian rhythm in humans. Sleep
and the regulation of the hormonal system in the human body are synchronized to this 24-hour
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day/night cycle on Earth. Previous research suggests that crew members in space are prone to suffer
from disruptions of their circadian rhythm since the usual 24-hour cycle is absent. However, a disrupted
circadian rhythm can cause multiple unwanted symptoms, such as sleep deprivation, mood disorders,
reduced alertness and fatigue, resulting in a decrease of physical and mental performance. It was
hypothesized that the circadian rhythm also in the MARS-500 crewmembers is altered and/or weakened
during the isolation period, due to i) absence of a regular 24-hour day/night cycle, ii) frequent sleep
shifts, iii) low illumination levels inside the MARS-500 habitat as well as an absence of a complete
sunlight spectrum.

Methods

To investigate the impact of long-term isolation and confinement on the circadian rhythm we
studied pre, during, post during the MARS-500 study the circadian core temperature changes in 6 male
subjects. A new and non-invasive Double Sensor technology was used to record those body core
temperatures continuously. One Double Sensor was positioned on the fore-head, a second sensor was
placed on the sternum. Core temperature measurements started automatically in the evening on Day 1
and stopped after wake-up on Day 3.

Preliminary results
Baseline data collection 2 weeks before the start, the core temperature profiles of the subjects were
found to be normal. However, after 250 days of isolation and confinement scatter plots and cosinor
analysis of core temperatures revealed marked changes which were most pronounced in week 68 (ISO
8). In the recovery phase after 2 weeks the circadian rhythms were found be regular again.

Conclusions
Body core temperatures are altered during long-term isolation and confinement, i.e. a major Zeitgeber
is found to be diminished. Marked changes occurred when restrictions on food intake (time and
composition) for the crew were stopped. Further studies on circadian rhythms in astronauts on ISS
(DLR/ESA Project: Circ Rhythms) will start this fall and will be compared with the results from MARS-
500. Simultaneously clinical studies are going to apply the non-invasive heat-flux sensors for core
temperature measurements during deep hypothermia in heart transplantations and in coma patients.

Acknowledgements
Special thanks to the subjects who were isolated and confined for 520 days and to the whole IBMP,
ESA, and DLR team who made this extraordinary study possible. This project was supported by German
DLR grant 50WB1030.

PSYCHOLOGICAL COMPETENCIES FOR ISS COSMONAUTS/ASTRONAUTS AND FUTURE
MARS MISSIONS

Inoue N.
Japan Aerospace Exploration Agency, Tsukuba, Japan

In 2007, experts from each of the ISS International Partners (CSA, ESA, JAXA, NASA, and Roscosmos)
including astronauts, astronaut training personnel, and psychological support personnel defined mission-
relevant behavioral competencies in which ISS astronauts/cosmonauts should be trained. These
competencies include self-care and self-management, teamwork and group living, leadership, cross-
cultural, communication, conflict management, situational awareness, decision-making, and problem
solving.

Later during 2008 to 2009, JAXA conducted its fifth astronaut candidate recruitment drive. A total of
963 applicants were screened on the basis of physical checks, written tests, and interviews into 10
remaining applicants, who then proceeded to the final stage. In this stage, the group of applicants stayed
at the JAXA Confinement Environment Adaptation Training Facility ("confinement facility" for short) for
one week.

The main purpose of this confinement was to evaluate their competencies through behavioral
observation by psychologists and psychiatrists, as the applicants had to complete various group and
personal tasks during their stay. In this particular astronaut selection by JAXA, we primarily focused on
leadership ability for training outstanding ISS commanders. Finally, we selected three applicants as our
new JAXA Astronaut Candidates (ASCANS).

Although the ISS mission-relevant behavioral competencies has been applied to ISS astronauts and
cosmonauts, these should also be re-defined for future Mars mission.

JAXA did not participate in the MARS-500 program, but expect to acquire a good cue to discuss the
“Right Stuff” (mainly from a behavioral point of view) for Mars mission astronauts and cosmonauts at this
international congress.
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RESULTS OF THE MARS500-EXPERIMENT 1.25: PILOT-2 OR “6DF”
Johannes B.’, Salnitski V.P.?, Artyukhova A.E.?, Savchenko E.G.?, Dudukin A.D.?,
Bubeev Y.A.?, Hoermann H.-J.*, Maschke P.!

Institute of Aviation and Space Medicine, DLR, Cologne, Germany

2Institute of Biomedical Problems (IMBP) RSA, Moscow, Russia

Introduction. Manual control of moving objects in weightlessness requires the operator to consider six
degrees of freedom (6df) for simultaneous movement. This paper presents the current state of an on-
going project aimed at the development and evaluation of a self-sufficient training tool for manual control
of objects under 6df conditions with embedded psycho-diagnostic features.

Methods. The 6df-training program simulates a moving spacecraft which has to be controlled with two
control sticks via a cockpit display with an overlaid visual adjustment Net as visor. The spacecraft has to
be navigated along a visualized pathway.

The pathway is visualized by a series of ellipsoid rings, which have to be traversed with the
spacecraft. The first implementation of a prototype of the 6df-training tool was tested during the 105-day
study and the 520-day study of the Mars500 project (Moscow, IMBP). Half of the participants were
trained with the 6df-training tool. Post-training performance was than assessed with a former version of
the Russian standard trainer software for docking (experiment PILOT) providing a sophisticated analysis
of performance. These PILOT results than could be compared between the 6df-trained participants and
the participants who received the standard docking training prior to the study. PILOT sessions were also
run post isolation.

Results. There were clear individual differences in the learning progress among the 6df-subjects.
During the 105-day study, two of the three subjects became successful in docking training. Pooling the
results the participants in the 6df-training experiment demonstrated only slightly lower performance
scores to the group of trained participants. In the 520-day study, the subjects discontinued using the 6df-
trainer after 200 days, and resumed with the Russian docking trainer. At least one of them was reliably
successful in docking.

However, pooling the results of all 12 subjects for the last in-chamber session and the first post-
isolation session there was a tendency of lower performance scores in the 6df-group (F(1) = 4.283,
p=.070). There were no significant differences found between both studies, between in-chamber and
post-isolation scores but among the different five tasks per session.

Discussion. The statistical analysis has low power. Insofar the found statistical tendency for lower
performance in the 6df-trained group should be taken as a serious fact. However, even as a prototype
version, the computerized 6df-training tool worked and provided promising results. In each of the studies
at the end at least one 6df-participant was successfully able to dock the spacecraft. This can be
considered as an enhancement of mission safety. Based on these results, a further development of the
6df-training tool has been granted by the DLR Space Agency and is in progress.

EFFECT OF GAMMY-RAY RADIATION ON HYPERTHERMAL COMPOSTING
Jong-il Choi’, Minchul Yoon', Jae-Hun Kinr', Beom-Suk Song’, Jaekyung Kinr',
Jong-Heum Park’, Masamichi Yamashita®, Ju-Woon Lee’

Korea atomic energy research institute, Jeongup, South Korea

2Japan aerospace exploration agency, Sagamihara, Japan

In the space station and vehicles designed for long human mission, high-temperature compost is a
promising technology for decomposing organic waste and producing the fertilizers. In space, the
microorganisms could have the changed biological activities or even be mutated by ionizing irradiation.
Therefore, in this study, the effect of gamma irradiation on the sensitivity of bacteria in hyperthermal
composting was investigated.

The sequence analysis of the amplified 16s rDNA genes and amoA gene were used for the
identification of composting microorganisms. Viability of microorganisms in compost soil after gamma
irradiation was directly visualized with LIVE/DEAD Baclight viability kit. By the gamma irradiation up to
the dose of 1 kGy, the microbial population was not changed. Also, the enzyme activities of amylase and
cellulose were sustained by the gamma irradiation. These results show that these hyperthermia
microorganisms might have the high resistance to gamma radiation and could be used for agriculture in
the Space Station.
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EFFECT OF LOW DOSE GAMMA-RAY EXPOSURE ON THE UNLOADED ANIMAL MODEL
Jong-il Choi’, Nak-Yun Sung’, Jae-Hun Kim', Beom-Suk Song’, Jaekyung Kinr',
Jong-Heum Par'k, In-ho Choi, Ju-Woon Lee’

Korea atomic energy research institute, Jeongup, South Korea

“onsei university, Wonju, South Korea

During the space flight, human beings encountered the extreme conditions such as the cosmic ray
irradiation and microgravity. There have been developed the animal models to simulate the microgravity
condition in laboratory, but no study was carried out to investigate the combined effect of microgravity
and exposure to irradiation. In this study, it was examined the effect of gamma irradiation on the
suspension model. It was measured body, muscles and tissues weights and the biological analysis and
the hematological response in blood samples were conducted. Anti-gravity tissue weight was only
changed between loading and un-loading condition. To know the difference of protein expression in anti-
gravity tissues, 2 dimensional electrophoresis was performed. It has been found that the expression
levels of several proteins were different by unloading condition and by irradiation exposed condition,
respectively. These results provided the information on the combined effect of irradiation and
microgravity to simulate space flight, and could be useful to search the candidate material for the
countermeasure against space environment.

CIRCADIAN RHYTHM PATTERNS IN ISOLATION ENVIRONMENTS: RESULTS FROM A

SYSTEMATIC BIORHYTHM STUDY DURING THE SIMULATED 520-DAY MARS SPACEFLIGHT
Lv K, Wan Y.M.’, Qu L.N.>, Wang H.H.>, Chen H.L.*, Yuan Y.H.", Xiong J.H.>, Wang Y.>,
Li W.G.>, Olga S.?>, Markin A.?, He L., Zhou W.L.>, Bai Y.Q.>, Chen S.G.%, Li Y.H.*

IState Key Laboratory of Space Medicine Fundamentals and Application, China Astronaut Research and Training

Center, Beijing 100094, China

?Institute of Biomedical Problems of Russian Academy of Science, Moscow 123007, Russia

To reach the future goal of Mars landing and deep space exploration, astronauts will face extreme
environments (constant exposure to weightlessness, isolation, radiation, etc.) that may exert strong
influences on many aspects of physiological and psychological systems. In order to monitor the effects of
the extremely long term isolation and confinement on human circadian rhythm, considerable medical
issue to health state and performance, we performed systematic deep exploration from basal
physiological parameters to molecular biological markers. During the 520-day isolation, all six crew
members received 7 round of multiple tests that were distributed in the whole experiment process. The
systematic circadian rhythm assessment includes evaluation of sleep quality and quantity
(Electroencephalogram, actigraph and questionnaire), physiological rhythm (dermal temperature, heart
rate and respiration rate), rhythmicity of the saliva and urine hormonal (melatonin and cortisol) and
electrolyte (Na*, K*, Ca**, CI") parameters. Comparisons of the pre-isolation (-10th days to -1th day),
during-isolation and post-isolation (530th day to 535th day) revealed that (1) Majority of the crew
members’ total sleep time and sleep efficiency were identified reduced that were below the normal value
450 minutes and 90%, respectively.

Sleep latency, number of awakenings, sleep phase, latency to stage REM and REM period all showed
the consensus tendency to the sleep quality. No abnormal electroencephalogram (epilepsy wave and
drug wave) throughout the isolation experiment duration were found. (2) Circadian rhythmicity of the
dermal temperature, heart rate and respiration rate were revealed in most of the crew members at each
of the 7 experiment stages. Although all these rhythmicity likely exhibited event (such as landing on
Mars) related tendency, stages in the during-isolation period showed more stable biological rhythm than
that of pre-isolation and post-isolation.

Furthermore, there existed the fluctuation of the circadian period and amplitude with the progress of
isolation duration. Amongst the physical parameters, heart rate was testified the most susceptible
circadian parameter to the progressive time points. (3) Like the basal physiological testing, saliva
concentrations of melatonin and cortisol showed more evident and stable rhythmic fluctuation than that
of urine. (4) DNA promoter methylation profile identified that modification of Wnt signaling pathway
genes immediately emerged at the early stage of the isolation (60th day). With the increase of the
isolation duration, more signaling pathway genes were identified which manifested the time-dependent
emergence and the absence, indicating the adaptation to the environment stressors. These findings
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indicate that long term isolation may disturb crew members’ sleep quality and quantity. Intriguingly, pre-
isolation, late during-isolation periods and post-isolation may represent the most crucial periods for crew
members’ stability of biorhythm.

Acknowledgements: We thank IBMP for presenting great support and all crew members for their
contributions to the experiment.

COMPLEX ASSESSMENT OF THE HEMOSTASIS SYSTEM IN VOLUNTEERS OF
THE MARS-500 EXPERIMENT
Kuzichkin D.S.’, Morukov B.V., Markin A.A.*, Vorontsov A.L.>, Chiovato L.>, Magri F.?
Moscow, SSC RF - Institute of Biomedical Problems Russian Academy of Sciences
%pavia, Italy, Salvatore Maugeri Foundation

The hemostasis system status to significant extent determines the human body compensatory
potential under the environment extreme factors influence [Subbotina, 2008; Owen, 1977]. So far, there
are few data devoted to hemostasis system status during long-term isolation [Kalandarova, Pochukaeva,
1982; Kuzichkin et al., 2011].

The present investigation was conducted to study hemostasis system main components functional
activity during 520-day isolation.

In the citrated plasma of 6 volunteers (males, 28-39 years old) the following values were determined:
activated partial thromboplastin time (APTT); international normalized ratio (INR); activities of
antithrombin III (ATIII), Cl-inhibitor, protein C, tissue factor path inhibitor (TFPI), coagulation cascade
factors 11, V, VII, X, VIII, IX, XI, XII; concentration of von Willebrand factor (vWF). The biosamples were
collected 7 days before experiment, at 60", 120", 168", 248", 274™, 299" 360", 417", 510" days of
the isolation and at 7" days of recovery.

There were no significant changes in INR value during the experiment, the V, II, X, VII factors
activities alterations were stochastic in the various isolation terms, but the TFPI activity level significantly
decreased, starting from 180 day.

APTT was extended, starting from 120 day of the experiment that might be conditioned by stably
increased ATIII activity level. The IX, XI, XII factors activity didnt change, while the VIII factor activity
increased in all isolation terms, at this vWF concentration value had phase-changing character.

Thus, isolation factor complex influence realizes in coagulation intrinsic pathway processes activity
decelerating. The expressed changes in VIII and vWF factors are compensated on the system level.

IMPROVEMENT OF SANITARY-HYGIENIC PROPERTIES OF POLYMERS USED IN

A CONFINED SPACE
Mukhamedieva L.N.>, Mardanov R.G., Orlov O.I1.%, Grigoriev A.L *, Beklemyshev V.L. 2,
Makhonin I.I?, Makhonin P.L?, Afanasiev M.M.?, Abramyan A.A.?, Solodovnikov V.A.%,
Maugeri U.O.G.”

1SSC RF "Institute of Biomedical Problems," Academy of Sciences, Moscow

2CSC “Institute of Applied Nanotechnology”, Moscow, Zelenograd

35alvatore Maugeri Foundation, Italy

Owing to increasing duration of the operation of manned confined spaces, sealed objects for different
purposes (including spacecraft) priority to ensure their sanitary safety including the content of toxic micro
impurities in the atmosphere is the creation of structural materials with improved resistance to exposure
to unfavorable factors of space flight (changes in temperature, humidity, exposure to various types of
radiation, fungus and bacteria).

This work presents the researches of polymeric materials, i.e. PVC, silicone, polyurethane (in
accordance with the indexes of their health and chemical safety) with entered into their matrix
nanocomposites on the basis of biocompatible natural montmorillonite intercalated by ions of metals
(cerium, silver, etc.) when used in manned sealed premises and taking into account their aging under
influence of conditions of prolonged space flight.

It was shown as a result of the sanitary-chemical researches of quantitative and qualitative structure
of components of gas release of the samples exposed to accelerated climatic aging with periods of 5, 10,
15 and 20 years; a combination of methods of gas chromatography and mass spectrometry (GC-MS) and
high performance liquid chromatography (HPLC) that the introduction of nanocomposites on the basis of
natural montmorillonite intercalated by ions of metals into the polymer matrix decreases the intensity of
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gas release of chemicals in 4 - 5 orders of magnitude, mainly owing to decrease in the degradation of the
main macro-chains with the release of monomer residuum. The effect is conditioned by the high barrier
and sorption activity of layer silicates and implementation of "non-chain" inhibition of oxidative
degradation of polymers (due to the antioxidant action of metal ions). That allows increasing the duration
of the operation of modified polymeric materials and decreasing the emission of toxic compounds.

CHARACTERISTICS OF CHANGE OF THE HOLISTIC FUNCTIONAL STATUS OF HUMAN
BODY IN MARS-500 LONG TERM CLOSED ENVIRONMENT
LI Yongzhi, SHI Hongzhi, BAI Guie, FAN Quanchun, MI Tao, ZHAO Shuang
State Key Laboratory of Space Medicine Fundamentals and Application
China Astronaut Research and Training Center, Beijing 100094, PR of China

Objective To obtain the data of constitution differentiation and syndrome differentiation by zang-fu
viscera of human experiencing 520 days closed environment, and to reveal the characteristics and change
rules of the holistic functional status (syndrome) of human body under the guidance of theory of
traditional Chinese medicine (TCM).

Methods Basic information of 6 volunteers involving symptom grading scale information, typical pulse
manifestation, tongue manifestation and face manifestation of TCM were collected by four diagnostic
methods of inspection, listening and smelling, inquiry, palpation and pulse taking using digital traditional
Chinese medical diagnostic equipment. Pulse manifestation information mainly included objective
parameters reflecting pulse location, frequency, shape, impetus, rhythm, power, etc. Tongue
manifestation and face manifestation information mainly included objective indices reflecting tongue
color, character of fur, quality of the tongue, fur color, complexion, and so on. During the 520 day
experiment, basic information was collected before entering the cabin. After entering the cabin, the data
were collected once every two weeks during the first 250 days, once a week for the three volunteers
stayed in the cabin during the simulated Mars stay period, once every two weeks during the last 240 days
and within 30 days after leaving the cabin. On the basis of comprehensive analysis of the data gained by
the four methods of diagnosis, the TCM syndrome were differentiated, its mechanism were explained,
and the characteristics and change rules of the holistic functional status of human body experiencing long
term closed environment were elucidated.

Furthermore, the physical condition of the volunteers was estimated holistically and comprehensively
from three aspects involving extent of fatigue, autonomic nervous functional status and health evaluation
using the method of image representation.

Results Before entering the cabin, all of the six volunteers showed turbulence of the holistic functional
status and deficiency of “vital essence”, “energy” and “vitality” generally, which were differentiated as
syndrome of “Qi deficiency” and “Insufficiency of heart and kidney” in TCM. After entering the cabin, the
volunteers showed the physiological adaptive response embodying time phase property. In early days
after entering the cabin, the volunteers were in the acute adaptation phase; their syndromes were
differentiated as “Hyperactivity of fire due to yin deficiency” and “Stagnation of liver-gi” in TCM. Then the
volunteers showed the trend to be balanced and steady in both body and mind in the relative adaptation
phase, but sometimes they were unsteady.

With adaptation to the environment of the cabin, the status of the volunteers improved gradually, their
symptoms reduced obviously, and mainly related to sleeping and psychology. At the same time, different
volunteers showed different characteristic of symptoms during the experiment as a result of their
respective constitution differentiation. The result of integrated health evaluation showed that the
volunteers were in the mild and moderate fatigue status generally, their sympathetic nerve excitability
increased in early days after entering the cabin, and with adaptation to the environment, their autonomic
nervous function status tended to be balanceable on the whole, their health status showed the
development trend of mingled deficiency and excess syndrome to deficiency syndrome, or deficiency
syndrome to mingled deficiency and excess syndrome.

Conclusion The symptoms of the volunteers experiencing long term closed environment mainly
related to sleeping and psychology, and different characteristics were showed in different volunteers
because of their respective constitution differentiation. The volunteers were in the mild and moderate
fatigue status generally, and their sympathetic nerve excitability increased in the cabin. The
characteristics and change rules of the holistic functional status (syndrome of TCM) of human body
experiencing long term closed environment will be elucidated completely as long as an in-depth study
based on data mining being finished.
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OXIDATIVE STRESS RESPONSE UNDER LONG TERM ISOLATION AND
CONFINEMENT ENVIRONMENT: RESULTS FROM THE MARS 500 STUDY
LN. Qu, K. Lv, H.L. Chen ,Y. M. Wan, H.H. Wang, Y.H. Yuan, W.G. Li ,W.L. Zhou, L. He,
Y.Q. Bai, S.G. Chen, Y.H. Li
State Key Laboratory of Space Medicine Fundamentals and Application, China Astronaut Research and Training
Center, Beijing 100094

During space exploration, astronauts will encounter many stress factors (weightlessness, isolation,
radiation, etc.) which may exert strong influences on many aspects of physiological and psychological
systems. Evidences have indicated that space flight may down-regulate antioxidant defense capacity, and
elicit an increase in oxidative stress. For future Mars exploration, the extreme long term isolation might
be a strong stressor for human beings. In the present study, we investigated the overall effects of 520-
day isolation and confinement on oxidative stress of the six crewmembers to better understand their
adaptive responses. Stress hormones, oxidative stress biomarkers (damage parameters of DNA, lipid and
protein), mRNA levels of important oxidative stress related genes in blood of six crewmembers were
measured 10 times periodically throughout the 520 days isolation. The data of pre-isolation (-10th day to
-1st day), in-isolation (1st day to 520th day) and post-isolation (530th day to 535th day) revealed that
(1) Stress hormones (5-HT, DA and NE) exhibited increase tendency after the isolation, and the peak
value was about 250-day to 300-day isolation. (2) Plasma DNA oxidative damage biomarker (8-oxo-7,8
dihydro-2 deoxyguanosine, 8-OhdG) was increased at the early stage of isolation (before 170-day
isolation), and recovered to the normal level at the later stage; Protein oxidative damage biomarker (3-
nitrotyrosine) was slightly increased after long term isolation; Lipid peroxidative product
(malondialdehyde, MDA) was increased after 250-day isolation; and While, the activity of antioxidant
enzymes (T-SOD, GSH-Px and CAT) showed no significant difference between the 10 time points. (3)
Quantitative analysis of oxidative stress related genes revealed that mRNA level of these genes
responsible for scavenging free radicals (SOD2, HSP70, CRP, HO-1, etc.) were significantly upregulated at
the 60-day, 250-300 day isolation, and even after the 520-day isolation (530-day). All these results
indicated that exposure to the long duration isolation and confinement environment could increase stress
response, and influence the oxidative stress status of crewmembers.

Acknowledgements: We thank IBMP for presenting great support and all crew members for their
contributions to the experiment.
" Corresponding author: Yinghui Li, yinghuidd@vip.sina.com;

First author: Lina Qu, linaqu@263.net

A NEW NEUROCOGNITIVE ASSESSMENT TOOL FOR SPACE MISSIONS:
PERFORMANCE READINESS EVALUATION TOOL (PRET) - RESULTS FROM THE M-500
USABILITY STUDY
Najjar Mehdi’, Lange Christian®, Tomi Leena’, Comtois Jean-Marc®, Morukov Boris?,
Bubeev Yuri?, Salnitskiy Vyacheslav?, Gushin Vadim?, Boritko Yaroslav?
lCanadian Space Agency, Saint-Hubert, Quebec, Canada
2GSC RF Institute of Biomedical Problems Russian Academy of Sciences, Moscow, Russia

The Canadian Space Agency (CSA) has developed a prototype of a new type of neurocognitive (NC)
assessment tool aimed at assessing performance readiness of astronauts/cosmonauts in space: the
Performance Readiness Evaluation Tool (PRET). It is based on a 3D simulator that presents multi-task
activities with transparently embedded NC tests. The NC tests are based on well established
neuropsychological ones, designed to assess working memory, concentration, visual scanning and
perception, divided attention, planning, decision making, situational awareness and sustained attention.
The operational tasks presented in the simulator are planetary exploration inspired, involving driving a
remotely controlled rover on Martian surface and collecting rock samples using a robotic arm. In order
to assess the user’s performance readiness, PRET provides cognitive performance values and selected
performance scores for operational tasks. It also offers immediate feedback to the user. Measured
operational task performance indicators included trace of driving and elapsed mission time.

The PRET technology was subjected to a comprehensive usability testing during the Russian 520-day
Mars mission simulation (Mars-500). From November 2010 till November 2011, each Mars-500
crewmember performed one PRET session every two weeks. Before starting the experiment, the
crewmembers were asked to fill an electronic questionnaire to collect information about their familiarity
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with 3D animations and computer games. Before each PRET session, the crewmembers were also asked
to fill an electronic questionnaire where they were asked for subjective evaluation of their level of fatigue,
alertness anxiety/stress, mood and their sleep duration and quality. The results and user feedback
obtained led to significant improvements in the PRET software. Overall, the PRET software proved to be
stable, and the general concept was validated.

AUTOMATIC TIME INTERVAL MEASURMENTS METHOD APPLIED ON THE MARS-500
ISOLATION STUDY HEART SOUNDS: THE OSSE METHOD
Moukadem A.?, Dieterlen A.”, Brandt C.”
YUHA, MIPS, Mulhouse (France)
2CIC,CHRU Strasbourg, INFRAL (France)

Objective: The main objective of this study is to provide automatic measurements of heart rate,
systolic time defined as the interval between the beginning of S1 to S2, duration of S1 and S2 using the
phonocardiogram (PCG) signal obtained with a digital stethoscope. A segmentation process is proposed
to achieve this objective. The PCG signal is segmented in four parts: S1 (first heart sound), systole, S2
(second) and diastole. This phase of autonomous detection and measurements, without ECG, will be
based on advanced Time-Frequency signal processing tools like the S-Transform.

Method and Materials: In this study, a new heart sounds segmentation method, named OSSE is
presented. The first and the second heart sounds are detected by calculating the Shannon Energy of the
local spectrum obtained by the S-Transform (SSE envelope). The second step consists to determine the
boundaries of the located sounds. For that, the energy concentrations of the S-transform of localized
sounds are optimized by using a window width Optimization algorithm (OSSE). Then the SSE envelope is
recalculated and a local adaptive threshold is applied to estimate the heart sounds boundaries.

The sounds are recorded with 16 bits accuracy and 8000Hz sampling frequency in a wave format,
using the software “Stetho”(Alcatel-Lucent). The dataset contains 54 sounds that correspond to the 6
Mars 500 volunteers. Each subject has 9 cardiac auscultations that have been collected periodically over
a period of 520 days, as a part of the CardioPsy study (ESA- P.I: Pr P. AUBERT).

Results and Discussion: The values obtained by the OSSE method are compared with manual
measurements performed by an expert using the software “Stetho”. We note that the manual
measurements are only made on 3 heart cycles whereas the OSSE method is applied on the entire signal.
Analyses made on the entire dataset are exploited by the cardiologist to follow the physiological state of
the volunteers. The heart rate OSSE (difference: + 0.38bpm =+ 2.83 bpm) and the systolic time results
(difference: + 13 ms * 4.3) are very close to the manual measurement made by the expert. The S1
duration (difference +18 ms £ 3.8) and the S2 duration (+ 34ms % 7.8) are higher due to difference in
the appreciation of the end of S1 and particularly S2 by the expert using the higher frequencies in his
appreciation. An OSSE parameter adaptation could correct this mismatch.

Conclusion: Use of heart sounds through PCG to accurately measure the systolic interval, heart rate
and the S1 and S2 durations is validated in this study. The automatic measurements are fast, robust and
represent a great challenge for the clinical use, especially for heart auscultation monitoring applications.
These measurements could be useful for diagnosis of murmurs and biometric analysis.

CONSEQUENCES 105 DAYS OF CONFINEMENT ON PARAMETERS OF STRESS, ON STRESS-

MEDIATORS AND IMMUNITY
Muckenthaler F.., Strewe C.°, Rikova M.?, Ponomarev S.>, Nichiporuk I.?, Vasilieva G.?,
Rinas K.?, Schelling G.>, Kaufmann I.*, Thiel M.>, Morukov B.%, Feuerecker M.%,
Choukeér A.*

! Department of Anaesthesiology, Ludwig-Maximilians-University, Munich, Germany

?Institute for Biomedical Problems, Moscow, RUS

3Department of Anaesthesiology/Intensive Care, at Mannheim, Germany

Background: The human immune system is subject to a complex regulation through endocrine as
well as auto- and paracrine systems. These regulator processes are affected by conditions of stress and
can hereby further (dys-)regulate immune answers. Adequate immunity is crucial to health and of critical
importance when planning and performing future long-term voyage to Mars. The MARS-500 program can
help to prepare human to face these challenges and this report focuses on the effects of 105 days
confinement on the general human body "s immune homeostasis.
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Material & Methods: Siress: paper tests as well as biological specimen were collected from the
“MARSonauts” before Confinement (pre), during isolation and one week after (post). Stress tests were
provided as paper questionnaires, while stress hormones were assessed either in saliva and urine or in
blood. Blood count was evaluated by an automated sorting system. Zmmunity: Expression of the
granulocytes” adhesion molecules, B2-intergine (CD11b) and L-selectin (CD62L) and hydrogen peroxide
(H,0,) production were determined by flow cytometry in resting granulocytes (PMN) and activation and
suppression with stress sensitive metabolites (adenosine). Cellular immune responses were assessed in
vitro in whole blood cultures after 48 hours of incubation with re-call antigens of viral, bacterial and
fungal nature using key elements of the Delayed Type Hypersensitivity.

Scopes: 1.) To assess the effects of isolation on stress perception, 2.) to monitor changes of
immune-modulatory hormones, 3.) to assess general changes in percentual and enumerative blood cell
population counts & 4.) to detect alterations in the host innate defense mechanisms and 5.) of the
cellular immunity when challenged with recall antigens.

Results: After 14 days of confinement a remarkable reduction in the granulocyte population was seen
which remained during the entire isolation period. After “liberation” of the participants, granulocyte
numbers returned to starting levels. The adhesion molecule CD11b was up-regulated after 30 days of
confinement and returned to almost baseline values just before end of confinement. Secondary,
granulocyte reactivity was, after 14d already significantly lower as compared to the pre data and
remained low. After isolation, granulocyte reactivity increased again, however, without achieving the
same values as seen before confinement. The re-call antigen responses showed an increase after onset
of isolation. However, the values tended to be suppressed at a later time, but to become higher when the
subjects left isolation. These data are discussed and linked to hormonal changes.

Summary & Outlook: Confinement for 105 days affects immunity. The consequences of this
impairment are not yet understood. Possibly, the stimulation of granulocyte activity as seen by higher
CD11b expression pattern might be compensated by a parallel higher susceptibility to adenosine to
suppress a further stimulus dependent respiratory burst of granulocyte. Moreover, the increase in cellular
immune responses after on-set of isolation seems to be an acute stress effects which repeats after
completion of the study. Most interestingly will however be the more holistic view on the immune results
when comparing them with the other science teams” results which will be added value.

STUDY OF CARBOHYDRATE AND LIPID METABOLISM IN VOLUNTEERS AT VARIOUS DIETS
WITHIN MARS-500 EXPERIMENT
Nichiporuk L.A., Vassileva G.J.", Markin A.A.*, Chiovato L.>, Magri F.?
Moscow, SRC RF — IBMP of RAS
%Salvatore Maugeri Foundation, Italy

The researches carried out in long-term space flights and in simulating experiments have shown the
decreased tolerance to carbohydrates and the increase in fatty body mass with dyskinetic episodes and
stagnation in hepaticobiliar system that could be caused by influence of space flight factors and by the
use of the tinned and refined foodstuff. A determination of venous blood concentrations of substrata
both metabolites of carbohydrate and lipid exchange, and some hormones of its regulation has been
done for study of metabolism features within experiment "Mars-500" in 6 healthy male-volunteers at
various diets basically differing in contents of nutrients, specific for Asian-Pacific or European cultures.
The estimation of confinement’s influence and structure of diets on dynamics of lipid exchange has
shown presence of hypercholesterolemia episodes in four volunteers at 1-60 and 360-520 days of
isolation, even when some of them had negative dynamics of fatty body mass.

Changes of other substrata and metabolites of lipid and carbohydrate metabolism outside the
physiological range were sporadic. The most expressed distinctions of investigated hormonal and
biochemical parameters in blood (glucose, cholesterol, fructosamine, glycosylated hemoglobin, C-peptide)
have been noted during the isolation periods (150+70; 320+35 and 465+48 days), differing in contents
of diets. The results of a linear correlation analysis have revealed significantly high interrelations
(r=0,456-0,872) between duration of isolation, blood concentrations of glucose, fructosamine,
triglycerides, cholesterol, lipoproteids of low density, leptin, insulin and C-peptide, while the results of a
multiple regression analysis (12 variables, n=54) have designated positive correlation of the period of
isolation (day of blood sampling) mainly with blood concentrations of glucose and insulin (R=0,816;
R%?=0,666). It should be noted the increased incretory activity of pancreas at one of volunteers (high
blood concentration of insulin). The received results point out the integrity of physiological mechanisms
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of metabolism regulation in the conditions of extremely long isolation, and testify to influence on
biochemical and hormonal parameters of diet content and individual neurochumoral and behavioral
features of the person.

TIME-COURSES AND RELATIONSHIPS BETWEEN COPING, DEFENSE MECHANISMS,
EMOTIONS AND DURING THE MARS 105 STUDY

Nicolas M., Weiss K.
SPMS (EA 4180), Sport Sciences Faculty of Dijon, University of Burgundy, France

Adaptation mechanisms to isolated and confined environment (ICE) have become an issue of major
importance for long space missions such as Mars expedition project (Kanas & Manzey, 2008). Theoretical
advancements recognized that currently the two major concepts involved in psychological adaptation to
constraining situations are coping strategies (CS) and defense mechanisms (DM), (Cramer, 1998; Parker
& Endler, 1996). However, there is very few if any research in DM or in the link between CS and MD in
spatial situation. Thus, more empirical work are needed on defining mechanisms and process (e.g., CS,
DM and emotional stability) that promote optimum adaptation to these specific challenges during long-
duration space missions (Kanas, 2011; Palinkas, 2001). The goal of this study was to investigate the
time-courses and the relationships between coping, defense mechanisms and emotions during the Mars
105 study realized in the IBMP site in Moscow.

The Mars-105 experimentation was a 105-day ICE study (Isolated and Confined Environment) mainly
designed to investigate the psychological conditions in long term mission such as space mission to Mars.
The crew consisted of six Europeans male participants. The design was a longitudinal single group with
repeated measures across 12 assessments during 4 periods (baseline, ICE period (Low Autonomy ICE,
High Autonomy ICE), and post isolation) over a 4-month period.

Longitudinal analyses revealed that emotions showed a significant variation. Positive emotions
declined progressively (F-test, Chi* = 22.81, p< 0.02) through the experimentation. This decrease was
also significant between the two periods of the isolation (LA and Ha) (F-test, Chi’ = 5, p= 0.025).
Furthermore, relations between coping, defense, emotion and depression were noted. Task oriented
coping (TOC) was positively associated with mature defenses (r; = 0.88). Finally, mature defenses were
positively and significantly related to positive emotions (r; = 0.88).

These findings show the impact of long-term ICE on affective process which could explain a part of
adaptation to such environment. They mainly suggest that ICE could induce impairments in psychological
states, leading to subsequent alterations in emotions related to defense which in turn are related to
coping.

This presentation was supported by a research grant from the Centre Nationale d’Etudes Spatiales
(CNES), France.

NANOTECHNOLOGY FOR IMPARTING ANTIMICROBIAL PROPERTIES TO MATERIALS

AND THEIR TEST DURING A LONG-TERM ISOLATION OF A HUMAN IN A SEALED PREMISE

(EXPERIMENTS UNDER “"MARS-500")
Orlov O.I1.>, Mukhamedieva L.N.*, Polycarpov N.A.>, Novikova N.D., Pakhomova A.A.,
Beklemyshev V.1.?, Makhonin I.L?, Filippov K.V.?, Afanasiev M.M.?, Abramyan A.A.%,
Solodovnikov V.A.?, Maugeri U.0.G.”

1 SSC RF "Institute of Biomedical Problems," Academy of Sciences, Moscow

2 CSC “Institute of Applied Nanotechnology”, Moscow, Zelenograd

3 Salvatore Maugeri Foundation, Italy

For ensuring environmental and sanitary-microbiological safety of space stations it is necessary to
create new technologies for protection of astronauts, materials and equipment against a variety of
microorganisms that are either pathogenic to humans or cause biodegradation of structural materials.

A promising direction to ensure microbiological safety of the environment of ISS is use of natural
nanocomposites (montmorillonite) intercalated by ions of silver for processing materials (textile and
polymeric). Nanocomposites impart the antimicrobial properties to materials. Tests of antimicrobial
properties of textiles (underwear and bed linen) used in 105 and 520-day experiments on the project
"Mars-500" were carried out. The researches were carried out with the help of 2 volunteers in each
experiment. They used alternately the kits of antimicrobial (experienced) and normal (control) linen
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within 5 days. More than 800 researches for assessment of antimicrobial properties of materials were
carried out in total.

The quantative and species composition of microflora was researched after using the experimental
and control textile. It was revealed that the material processed with nanocomposites maintained
antimicrobial properties against a wide spectrum of microorganisms: staphylococci, streptococci,
micrococci, corynebacteria and bacteria of the genus Bacillus. Differences in the microbial contamination
of test and control samples of bed linen (sheets, pillow, blanket) were about one order and underwear
(shirt, socks) were about two orders of magnitude. The species composition of microorganisms in the test
and control materials was not different. That testified absence of effect of selective microbial
decontamination. The fact of long-term conservation of antimicrobial activity of textile processed with
nanocomposites which is comparable with the time of the flight Earth-Mars-Earth (520 days) is
fundamental importance.

USE OF ANALOGS FOR SPACE-RELEVANT RESEARCH BY THE CANADIAN SPACE AGENCY,
Johnson-Green P.C., Sullivan P., Marcil I.
Canadian Space Agency, St. Hubert, Québec, Canada

The Canadian Space Agency (CSA) has conducted and supported a range of research at fourteen
analog sites within Canada. Many of these sites, such as the Haughton Mars Project, Pavilion Lake, and
the McGill Arctic Research Station at Axel Heiberg Island, are useful primarily because of their unique
geological or physiographic attributes. However, analog sites have also been used by the CSA for human
factors research, and for the testing of concepts and technology for remote health care. The CSA has also
supported, and will continue to support bed-rest as a platform for space-relevant research. Earth-based
analog systems are particularly well-suited to the study of the physiological and psychological aspects of
gravity-unloading and isolation. Bed-rest and isolation studies, in addition to their scientific and public-
interest appeal, are often demonstrative of the value of international partnerships in the planning and
operation of complex simulation projects.

ULTRA LONG-TERM SODIUM BALANCE STUDIES DURING THE MARS500 CAMPAIGN
Rakova Natalia® %, Kathrin Jiittner’, Rauh Manfred®’, Dahimann Anke®, Goller Ulrike?,
Beck Luis®, Agureev Alexander?, Vassilieva Galina?, Lenkova Liubov?, Johannes Bernd?,
Wabel Peter®, Moissl Ulrich®, Vienken Jorg® Gerzer Rupert’®, Eckardt Kai-Uwe *,
Miiller Dominik N.”, Kirsch Karl®, Morukov Boris °, Luft Friedrich C.°, Titze Jens®* % 1°
! Interdisciplinary Center for Clinical Research, Nikolaus-Fiebiger-Centre for Molecular Medicine, Friedrich-Alexander-
University, Erlangen-Nirnberg, Germany
2 State Scientific Center of Russian Federation - Institute of Biomedical Problems, Russian Academy of Sciences,
Moscow, Russia
3 Department of Paediatrics, Faculty of Medicine, Friedrich-Alexander-University, Erlangen-Niirnberg, Germany
4 Department of Nephrology and Hypertension, Friedrich-Alexander-University, Erlangen-Niirnberg, Germany
> Institute of Aerospace Medicine, German Aerospace Center, Cologne, Germany
® Fresenius Medical Care, Bad Homburg, Germany
’ Department of Experimental Medicine I, Nikolaus-Fiebiger-Center for Molecular Medicine, Friedrich-Alexander-
University of Erlangen-Nirnberg, Germany
8 Charité - University Clinic Berlin, Institute of Physiology, Center for Space Medicine Berlin, Germany
° Experimental and Clinical Research Center, an institutional cooperation between the Charité Medical Faculty and the
Max Delbrtlick Center, Berlin, Germany
10 pivision of Clinical Pharmacology, Vanderbilt University School of Medicine, Nashville, USA

Background:

A direct relationship between salt intake and blood pressure is widely accepted. However, the
relationship between changing salt intake, salt excretion, and total-body sodium (TBNa) is inferred but
not known. Without such basic knowledge, the mechanisms leading to the blood pressure elevation
cannot be determined.

Purpose:

We tested the hypothesis whether or not long-term dietary salt restriction from 12g/day to 9g/day
and 6g/day significantly lowers blood pressure in healthy volunteers during the Mars500 campaign. We
sought to perform long-term balance studies to monitor sodium retention, sodium losses, TBNa and their
relationships to any changes in blood pressure.
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Methods:

We investigated daily Na* balance and blood pressure in crewmembers participating in the Mars500
campaign, a simulated space flight to Mars. The normal young men lived in the Mars500 simulator in a
completely self-sustaining, thermoconstant environment for 105 and 520 days, and consumed a diet with
a salt content of 12 g per day for the first 40 days of the study, which then was gradually decreased to 9
g per day for the 2" third, and for to 6 g per day for the 3" third of the isolation period. The longer
duration of the 520-day study allowed re-exposition to the original 12 g salt intake level.

Results:

Reduced salt intake lowered blood pressure in the subjects; with reexposition, blood pressure increased
to initial levels. The blood pressure-lowering effect of reduced salt intake was uncoupled from changes in
sodium balance, while increased and decreased potassium balance reflected low- and high-salt intake
respectively. Salt balance, body weight, extracellular fluid, and TBNa were independent of salt intake.
Ultra long-term constancy in salt intake did not lead to a constant urinary sodium excretion, although salt
excretion over each diet period was 90-95% of intake. Infradian rhythms in urinary sodium excretion
were found, which were independent of salt intake, but dependent on urinary aldosterone excretion.
These rhythms seemed to be synchronized with night-shift work during the Mars105 day study.

Conclusions:

We conclude that even moderate salt reduction induces relevant blood pressure decrease in healthy &
normotensive subjects. The findings on day-to-day sodium balance must recast thinking about how
homeostasis of internal environment composition and blood pressure are achieved. The findings will lead
to novel studies of long-term salt regulation and disposition that could have mechanistic value concerning
the blood pressure-related effects.

MICROBIAL ECOLOGY OF CONFINED HABITATS (MICHA) - BIOBURDEN AND BIODIVERSITY
DURING THE MARS 500 PROJECT
Rettberg P.>, Schwendner P.%*, Barczyk S.®, Canganella F. ?, Ilyin V.?, Rachel R.”,
Huber H.?, Wirth R.*
! Germany Aerospace Center, Cologne, Germany
2 University of Tuscia, Viterbo, Italy
3 Institute of Biomedical Problems, Moscow, Russia
* University of Regensburg, Regensburg, Germany

Mars-500 is the first full duration simulation of a manned flight to Mars. It was performed from June
2010 to November 2011 by the Institute of Medical Problems in Moskow together with ESA and
international partners. The crew, six volunteers from different countries, lived, worked and performed
scientific experiments in a closed spacecraft-like habitat. This isolation project was a unique opportunity
to investigate the impact of confinement on human and environmental microbial communities. The
scientific experiment MICHA (Microbial ecology of confined habitats and human health) aimed at the
survey of the microbial flora in the Mars-500 facility from the start till the end (520 days) of the
simulation study. During the confinement the bioburden and biodiversity as well as their changes over
the time were monitored using different sampling tools for surfaces and air (i.e. swabs and air filters).
The samples were taken monthly at several selected locations (9 for air sampling, 11 for surface
sampling) inside the habitat by the crew members and stored frozen for the analysis by the scientific
team. The determination of cultivable microorganisms showed that the overall bioburden in the air and
on different surfaces was moderate compared to other non-confined rooms. The highest number of
microorganisms were found in the air of complex EU-150 where the crew members spent most of their
time, i.e. community room, dining area and one tested individual compartment. This corresponds roughly
to the results from surfaces at the different locations. In certain periods during the project changes in
bioburden were seen. These have to be analysed in more detail taking the crew activities in the different
modules, the cleaning regimes, the air conditioning processes etc. into account. The identification of
bacterial isolates is ongoing. First results indicate the dominance of microorganisms associated with
humans, especially Staphylococcus species, whereas environmental microorganisms are found to a lesser
extent. Besides cultivation based analyses, the microbial inventory will also be studied on molecular level
via DNA isolation, 16S rRNA gene specific amplification and the construction of clone libraries. Further
studies include the quantitative estimation of the bioburden inventory of the assembly building via
quantitative real-time PCR. The collection of bioburden and biodiversity data is essential to develop
strategies to maintain a non-hazardous environment for the astronauts during long time manned space
missions. Furthermore, all our investigations are required for the implementation of planetary protection
guidelines for manned Mars missions.
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OMEGA-3 POLYUNSATURATED FATTY ACID AND PSYCHOLOGICAL WELLNESS

DURING LONG DURATION SPACE MISSIONS: RESULTS FOR THE MARS-105 AND MARS-500

SIMULATIONS
Rizzo AM.’, Montorfano G.*, Corsetto PA.”, Jovenitti IE.>, Fontani G. >, Migliorini S.?,
Nichiporuk L.2, Markin A, Vassilyeva GY.?

! University of Milan, Department of Molecular Sciences Applied to Biosystems, Milano, Italy

2 Institute of Biomedical Problems of the Russian Academy of Sciences, Moscow Russia

3 University of Siena, Department of Physiology, section of Neuroscience and physiology application, Siena , Italy

Polyunsaturated fatty acids (PUFAs) include the family of Omega-6 and Omega-3 fatty acids. Some
Omega-6 fatty acids, such as arachidonic acid (AA), can be synthesized in the body using linoleic acid as
precursor other Omega-3 fatty acids, such as eicosapentaenoic acid (EPA) and docosahexaenoic acid
(DHA), are the final metabolites of the essential fatty acid alpha linolenic.

It as been reported that omega-3 may play a role in nervous system activity improving cognitive
development and reference memory-related learning, increasing neuroplasticity of nerve membranes,
contributing to synaptogenesis; moreover they are involved in synaptic transmission
Low dietary intake of omega-3 polyunsaturated fatty acids has been linked to several characteristics of
psychiatric symptomatology, including depression, disorders of impulse control, and hostility. Intervention
trials with omega-3 fatty acid supplementation for clinical depression and other disorders have reported
benefits, leading to the conclusion that Omega-3 can affect not only cognitive functions, but also mood
and emotional states and may act as a mood stabilizer.

The aim of this study is to examine the effects of omega-3 supplementation on cognitive and
physiological parameters in subjects during long time confinement profile of MARS 500 mission, in order
to enhance psychological wellness and counteract depression and mood instability probably occurring in
these situations that might interfere with astronaut activities.

During first Mars experiment (105) we measured a significant decrease of omega-3 fatty acids in
blood of crews that in some case is correlated to an increase of fatigue measured with questionnaire.
During the MARS 500 simulation we followed the blood fatty acid composition during the first 250 days of
the simulation and we used a double blind cross over study to asses the effect of 3 g/day EPA+DHA
supplementation in comparison to placebo group.

Preliminary results indicate that fatty acid status is strictly correlated with diet and the use of
supplements may be useful during long time space missions or confinement to regulate and stabilise
body fatty acid composition and probably also as mood stabilizer .

PERSONAL VALUES ON MISSIONS TO MARS- IMPLICATIONS FOR CREW COMPATIBILITY
Sandal G.M., Bye H.H., van der Vijver F.
University of Bergen, Bergen, Norway

On a mission to Mars the crew will experience high autonomy and inter-dependence. “Groupthink”,
known as a tendency to strive for consensus at the cost of considering alternative courses of action,
represents a potential safety hazard. This paper addresses two aspects of “groupthink”: the extent to
which confined crewmembers perceive increasing convergence in personal values, and whether they
attribute less tension to individual differences over time. It further examines change in individual values
and coping strategies over time. These questions were investigated in a 520-day confinement study in
which a multinational crew (N=6) simulated a Mars mission. The Portrait of Crew Values Questionnaire
was administered regularly to assess personal values, perceived value homogeneity, and tension
attributed to value disparities.

Interviews were conducted before. The Cope Inventory was used to assess how crew members dealt
with stress. Interviews were conducted before and after the confinement. Results: Multiple regression
analysis showed increased perceived homogeneity in most of values over time. Individual differences in
most values also became less salient as sources of tension over time.

In terms of individual value scores, there was a marked decline in achievement orientation and
tradition (culture and religion) over time. Assessment of coping strategies showed that crew members
were highly reluctant to express negative feelings towards each other, which increased towards the end
of the mission.
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SPACE EXERCISE: ITS IMPACT ON NEUROCOGNITIVE PERFORMANCE, MENTAL
HEALTH, CREW PERFORMANCE AND MISSION SUCCESS
Schneider Stefan’, Abeln Vera’, Popova Julia?, Fomina Elena?
! Institute of Movement and Neurosciences Neuroscience & Centre for Health and Integrative Physiology in Space
(CHIPS), German Sport University Cologne, Germany
2 Institute for Biomedical Problems, Moscow, Russia

Beside its impact on the cardiovascular and musculoskeletal system, earth bound exercise science has
demonstrated that physical activity is also known to affect brain cortical function and to have a positive
impact on psycho-physiological parameters [(e.g. positive effects of exercise on academic achievement:
Schneider et al. 2009c)]. One of the main contributing factors for enhancement of neurocognitive
performance seems to be connected to a decrease in fronto-temporal regions of the brain during
exercise.

During the MARS-500 campaign different kinds of exercise were connected to changes in brain cortical
function, cognitive performance and mood. Brain cortical activity was recorded using a 16-channel
portable EEG. Cognitive tasks were assessed using a commercial brain game application on an IPod.
Results show a clear decrease of fronto-temporal activity after exercise, going along with an increase in
cognitive performance.

In addition to the positive effects of exercise on the peripheral physiological system (Convertino 1996;
Convertino 2002), it is assumed that adequate, individually-specified exercise programs will help to
maintain possible neurocognitive decrements of long term confinement (Casler and Cook 1999; Lipnicki
and Gunga 2009) as well as counteract the effects of confinement on the mental health status (Palinkas
and Suedfeld 2008) in space and result in an improvement of general well-being and mood.

Exercise must be regarded as a global tool that helps to facilitate individual adaptation to
microgravity/isolation and therefore acts not only as a countermeasure but also as a proactive tool to
maintain crew performance level and therefore is a key factor for mission success and mission safety.

A STORY OF A SIMyLATED FLIGtIT TO MARS
Iva Polackova Solcovd®, Iva Solcovd’, Alla Vinokhodova®
nstitute of Psychology, Czech Academy of Sciences, Prague, Czech Republic
2Institute for Biomedical Problems, State Research Centre of the Russian Federation, Moscow

Background. The project Mars 500 was the first long-term simulation of a manned flight to Mars.
Project started in 2010 and six male volunteers aged between 27-38 years (M = 32.16; SD = 4.99) spent
in isolation chamber seventeen months.

Method. During follow-up measurement we used narrative qualitative interview in order to understand
the unique experience of the crewmembers living and working in isolation and confinement for seventeen
months. During our “Flight story interview" (adaptation of McAdams s Life Story Interview) participants
of the project reconstructed a story about their life in isolation. The crewmembers were encouraged to
reveal important points and processes from their own experience of isolation and to recall the “peak
experience” and “nadir experience”, “turning points” or “important scenes” and other narrative moments
that create a story.

Results. The results show that for the participants the highest moments of isolation were celebrations
of the New Year Eve, video communication with significant others or “*Mars landing”, and that the most
difficult moments were connected with communication (delay or loss of private communication,
misunderstandings with ground personnel) or monotony during the second half of the experiment. The
“turning points” were connected with Mars episode (opening of the new chamber EU 50, landing on
Mars) and the participants highlighted also other crucial scenes of the project Mars 500.

RESILIENCE, LOCUS OF CONTROL AND PROACTIVE COPING: CHANGES AFTER 520 DAYS
OF SIMULATION OF SPACE FLIGHT TO MARS
Iva Solcova®, Iva Polickova Solcova®, Alla Vinokhodova®
nstitute of Psychology, Czech Academy of Sciences, Prague, Czech Republic
%Institute for Biomedical Problems, State Research Centre of the Russian Federation, Moscow

Background. Mars 500 has been the first full duration simulation of a manned flight to Mars. During

the stay the “marsonauts® were isolated and their live and work has been designed similarly as that of
crew on ISS. Connection with mission control centre has been disrupted and realistic delays were
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implemented. The crew members had to follow rather strict schedule of scientific experiments, daily
exercise and eating.

Method. The study comprised 6 volunteers aged between 27 — 38 years of age (M = 32.16; SD =
4.99), all males. At the baseline measurement Locus of Control, Brief Resilient Coping Scale, and
Proactive coping scale were administered to the participants.

The follow up measurements included baseline methods (to assess the changes from input variables),
and a structured interview with crew members. Complete data has been collected from five participants.

Results. In the follow-up measurement, resilience increased in two participants, and remained on the
same level in three participants. Locus of control became more internal in four of five participants.
Proactive coping increased in three participants, in one stayed on the same level and in one participant
very slightly decreased.

Conclusion. The results are good news for space psychology. The majority of crew members were
able to gain positive strengths from demanding situation.

NEUROENDOCRINE AND METABOLIC ADAPTATION TO ISOLATION-CONFINEMENT

STRESS
Strollo F.>, Vassilieva G.>, Nichiporuk I.>, Magni P.?, Carucci L.}, Santucci D.*, Monici M.” ,
Celotti F.>, Masini M.A.°

L INRCA, endocrine Unit, Rome, Italy

2 IBMP, Moscow, Russia

3 Institute of Pharmacology, Milan University, Italy

4 Istituto Superiore di Sanita, Rome, Italy

> ASA Campus and Florence University Joint Laboratory , Italy

® DipTeris, Genua University, Italy

A full set of neuroendocrine and metabolic parameters were measured at predefined time-points in
plasma, urine and saliva from 6 male volunteers participating in the MARS 105 and MARS 520
experiments. These included glucose, insulin, cortisol, ACTH, NGF, BDNF, adipokines (adiponectin, leptin,
IL6, TNFa), ghrelin, testosterone, DHEAS and LH among the rest, sampled before and after as well as at
2.5, 5, 10 and 15 weeks into the former experiment.

The overall picture of MARS 105 was that of a stress-induced ascending trend of cortisol, NGF and
TNFa, with an early increase in testosterone and in cortisol over testosterone ratio together with a late
increase in BDNF. A striking and consistent decrease in adiponectin was observed, which was
unexpectedly paralleled by a concomitant decrease in leptin but without any significant changes in weight
and in fat mass.

The most interesting results came from the correlation analysis among various parameters, leading to
a possibile reconstruction of the whole adaptation mechanism in terms of stress hormones as the main
inputs altering the system and triggering compensatory changes in the endocrine adipose organ and in
the gonads accompanied by an apparently autonomous decrease in adiponectin, a hormone which has
been the object of extensive research for many years because of its ability to fight insulin resistance and
inflammation but whose many properties have not been fully clarified so far.

MARS-520 samples have just been delivered to our laboratories at the moment but we hope to be
able to present at least some of our new results during the meeting, eventually confirming part of the
conclusions derived from MARS 105 experiment.

CHANGES IN CREWMEMBERS’S PERSONAL GOALS AND BASIC NEEDS SATISFACTION
DURING SIMULATED FLIGHT TO MARS

Stuchlikova 1., Mazehoova Y., Sery M.
University of South Bohemia, Ceské Budé&jovice, Czech Republic

The steady work motivation to contribute to the group mission is essential during long flights. The
commitment to the flight goals is, of course, influenced by each crewmember’s other goals that are
developing and changing (Suedfeld, Legkaia, Brcic, 2010). The study presents changes in crewmembers’
personal goals and in their subjectively perceived satisfaction of basic psychological needs of autonomy,
competence, and relatedness, which according to Self-Determination Theory also influence the quality of
one's motivation.
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Method and Results

The 6 crewmembers of Mars-500 reviewed their personal goals (Cox, Klinger, 2004) and satisfaction
of basic needs (Gagné, 2003) on monthly basis

We created for each crewmember the goal matrix showing the profile of goals (which life areas are
mentioned, which goals sustain, for which goals the subject has changed the rating on subsequent scales
on commitment and emotional value related assessments). The patterns of personal goals show amount
of control and emotional engagement in personal issues inside and outside the flight. The limited
environment induced changes in crewmembers’ basic psychological needs (e.g. increase of autonomy and
competence in some crewmembers during the first part of mission, and decrease in relatedness,
autonomy and competence during the return part of the flight). Individual differences are important for
understanding of the crew resiliency to decrease in daily task motivation.

Conclusion

The data on changes in personal goals of crewmembers show interesting consistency in the most
salient personal goals. Nevertheless, there are slight but still very interesting changes in their
configurations. The setup of personal goals and basic psychological needs provided important additional
information for understanding crewmembers’ overall motivational adjustment during the mission.
References:
M. Gagné (2003). The role of autonomy support and autonomy orientation in prosocial behavior
engagement. Motivation and Emotion, 27, 199-223.
J. Brcic (2010). Motivational profile of astronauts at the International Space Station. Acta Astronautica,
67, 1110-1115.
W.M. Cox, E. Klinger (2004). Handbook on Motivational Counselling. Chichester. Willey & Sons.
P. Suedfeld, K. Legkaia, J. Brcic. (2010). Changes in the hierarchy of value references associated with
flying in space. Journal of Personality, 78, 1411-1435.

INFLUENCE OF THE INCREASED CONCENTRATION OF CARBON DIOXIDE ON

THE PERSON DURING LONG-TERM ISOLATION IN THE CLOSED OBJECT
Suvorov A.V., Nichiporuk I.A.*, Imbriani M.?

! Moscow, Institute of biomedical problems of the Russian Academy of Sciences

2 pavia, Salvatore Maugeri Foundation

During 520-day isolation of 6 persons concentration of carbon dioxide (CO,) in atmosphere was
maintained from the technical point of view on an optimal level, however, even its average level was
about 0,3 %, which 10 times exceeded CO, in normal atmosphere. The increased concentration, on
literary data, is accompanied by changes of the acid-base balance (ABB) in blood and by imbalance of a
mineral exchange with the increased elimination of calcium from bones.

As we could not measure often ABB and CO, pressure in blood, we monthly measured gas structure of
alveolar gas both in rest, and at physical load by use of “Oxycon Pro” (VIASYS, Germany), allowing to
analyze breath continuously under the program “Breath by breath”. Before (basic data collection - BDC),
in the middle and at the end of isolation we have compared the obtained data of blood ABB (BDS, 249
and 511 days) by a device GASTAT-mini (Japan). V.S.0Oganov estimated possible structural changes of
bone tissues before and after isolation, his data about densitometry also are presented in Symposium
materials.

As a result of researches, the significant increase CO, in alveolar gas and in blood has been found. In
spite of the fact that the increment of CO, in atmosphere averaged only 0,3 kPa, pressure of CO, in
alveolar gas at rest period increased on the average from 5,16 + 0,47 up to 6,59 = 0,37 kPa, and in
venous blood from 6,39 + 0,17 kPa to 8,0 + 0,27 kPa - in the middle term and to 8,48 + 0,41 kPa — at
the end of 520-day isolation. CO, in alveolar gas also reached level exceeding 8 kPa during performance
of submaximal physical load. This increase of CO,, naturally, has induced respiratory acidosis that was
compensated by metabolic alkalosis. Nevertheless, prolonged metabolic alkalosis has not resulted,
obviously, to the expressed consequences in form of increased loss of calcium.

Thus, the obtained data allow saying that 520-day continuous stay in atmosphere with 10-fold
increase of CO,, even though it was accompanied by increase of CO, pressure in alveolar gas and blood,
and by shift of ABB to respiratory acidosis, does not lead to changes of bone tissues, and it was
admissible. However, young practically healthy men took part in the present researches, while it is
necessary to verify in the further researches whether that kind of changes will develop at women or at
men of more senior age.
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EFFECTS OF ISOLATED CONFINED ENVIRONMENT ON BRACHIAL ARTERY FLOW
MEDIATED DILATATION

Ismail T.>, Rahman T. %, Moreva T.2, Kholin S.?, Suvorov A.?>, Nawawi H.’
Faculty of Medicine, Universiti Teknologi MARA, Malaysia
2Institute of Biomedical Problems, Russia

Introduction: Microgravity has been shown to cause haemodynamic changes as a result of effects
on the autonomic system, stroke volume, peripheral vascular resistance, cardiac chamber changes, blood
pressure and heart rate. These changes may have a significant impact on the endothelial integrity, which
further exacerbates the impact on the cardiovascular system and the development of atherosclerosis.
Noninvasive assessment of endothelial function through flow-mediated dilatation (FMD) of the brachial
artery allows accurate and reproducible evaluation of the endothelial function.

Objective: To study the effects of confined isolation on the endothelial function as assessed by FMD
of the brachial artery.

Methodology: 6 astronauts confined in an isolated environment for 520 days and 6 ground controls
were included in this study. FMD was performed following the standard protocols set by the
International Brachial Artery Reactivity Task Force by trained personnel. The 6 astronauts had their FMD
performed 1 week before and 1 week following confinement and day 30, 90, 150, 210, 270, 330, 390,
450 during isolation. The 6 ground controls had their FMD measured on days -14, -7, 30, 150, 280, 390,
520 and +14. A two-way repeated measure ANOVA was conducted to compare the effect of time and
confinement (isolation) on the mean percentage change in the brachial artery diameter.

Results: There was no difference in the baseline characteristics (mean+/-SD) of the astronauts and
control groups including age 32(4.7) vs 36.6 (6.2) p=0.19, Systolic BP 118.5 (9.7)mmHg vs 113.8
(4.5)mmHg, Diastolic BP 75.5 (9.8)mmHg vs 74.2 (4.9)mmHg and baseline brachial artery diameter
3.84(0.16)mm vs 4.72(0.16)mm. The mean percentage dilatation of the brachial artery (endothelium
dependent) after occlusion for 5 minutes for the astronauts and controls were 9.92% and 11.26%
respectively. There was no significant difference in the mean percentage over time (p=0.28), and there
was no significant difference in the mean percentage of diameter between the astronauts and controls
(p=0.48).

Conclusion: Isolated confined environment did not alter endothelial function as measured by FMD of
the brachial artery.

This study is funded by Agensi Angkasa Negara (ANGKASA), Ministry of Science, Technology and
Innovation, Malaysia.

EFFECTS OF LONG TERM CONFINED ISOLATION ON THE LIPID PROFILES AND

HIGH SENSITIVE C-REACTIVE PROTEIN
Rahman T.2, Zafrul S.’, Ismail T.S.>, Froemming G.R.A.*, Buravkova L.?, Kholin S.%,
Suvorov A%, Nawawi H.

Faculty of Medicine, Universiti Teknologi MARA, Malaysia

2Institute of Biomedical Problems, Moscow, Russia

Background: Inflammation, endothelial dysfunction, oxidative stress and prothrombogenesis are
important in the pathogenesis of atherosclerosis. Should the status of these pro-atherosclerotic factors be
enhanced during prolonged confinement and space travel, specific countermeasures could be instituted
to prevent these issues to ensure safe outcome for astronauts during space expeditions. There have not
been extensive studies examining the effects of long term isolation under either 1g facility, simulated
microgravity environment or actual space travel on /in vivo lipid levels and inflammation. Therefore, the
objective of this study is to investigate the effects of long term confinement in MARS500 ground isolation
facility on lipid profiles and inflammation.

Methodology: Fasting venous whole blood and urine specimens were collected serially from the 6
astronauts during the pre, during and post-isolation phases for a duration of 520 days. Age and gender-
matched healthy, free living ground controls were recruited in parallel. Serum samples were analysed for
fasting serum lipid profiles and high sensitive C-reactive protein (hsCRP), an inflammatory marker on an
automated analyser (Cobas Integra 400, Roche Diagnostics, USA).

Results: There were no significant differences in the baseline characteristics of the astronauts and
controls which include age, blood pressure, lipid profile and hsCRP. There was also no significant
difference in the lipid and hsCRP levels between astronauts and controls throughout the 520 days of
confinement (p>0.05).
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Conclusion: Long term confined isolation at 1 g did not show significant changes in the lipid profiles
or hsCRP levels of the astronauts suggesting that inflammatory response is not affected by prolonged
confinement. However, the effects of long-standing isolation in a microgravity environment have yet to
be determined.

MONITORING OF THE MARS-500 CREW BEHAVIOR WITH THE ETHOLOGICAL METHOD
Tafforin C.

ETHOSPACE - Research and Study Group in Human and Space Ethology

Toulouse- France

Human ethology has provided useful scientific tools when applied to space domain in various
environments such as orbital missions, polar missions and isolation & confinement experiments. The
question was how the crewmember, with his physiological and sensorial mechanisms, his motor
instruments and his psychological demand optimized his relation to the environment. Today, for the long-
term interplanetary missions, the emphasis is on the synergy of environmental factors (spatial restraints
and social constraints) and the time factor on the crew behavior. This new work requires definitively a
multi-disciplinary approach to promote further advances on the global topic of "adaptation, group
structure and communications from complementary methods of confined and isolated crews" (K. Weiss,
M. Nicolas, A. Solignac, E. Rosnet, B. Johannes & C. Tafforin). It was implemented during the Mars-500
experiment, with the combination of verbal methods based on questionnaires and interviews, and
behavioral methods based on a wireless monitor system (WLGS-tools) and video recordings. The
ethological method dealt with the last tool of observation with the aim of monitoring individual and inter-
individual behaviors expressed over time. A total of 1,600 minutes of video data were collected during
two sessions: Breakfasts (twice a month) and Group Discussions (once a month). The protocol covered
50 points of observations from day 19 to day 513. The data processing used a software-based solution
The Observer XT® for the ethological analysis. Such a computerized support was designed to
synchronize video files with the behavioral events described and quantified with a precision of + 1
second. The results were shown as a visual monitoring of the observed behaviors per subject and per
day, corroborating state events (e.g. personal actions, object interactions, body interactions, visual
interactions, communications) and point events (e.g. collateral actions, facial expressions). Descriptive
statistics tests were then performed. The most salient findings are presented and discussed regarding
Mars mission scenarios with different crew organizations.

This work was supported by the Centre National d'Etudes Spatiales (CNES)

PERSON AUTONOMY OF CREW MEMBERS IN THE MARS520 LODGEAD STUDY:
IMPLICATIONS FOR SELECTION, TRAINING, AND ADAPTATION DURING ISOLATION

Berna van Baarsen (PhD)
a. GGZinGeest/VU University medical centre/Department of Psychiatry
b. SELPH-Studies on Ethics, Life-issues, Psychology and Health

The present study aims to explore the influence of person autonomy on the level and orientation of
motivation of crew members who live and work in extreme isolated conditions such as occur during long-
term space flights. Motivation has been related to positive behavioural (e.g., goal-orientation), cognitive
(e.g., attention), and psychological (e.g., well-being) outcomes and is likely to be relevant for safe and
favourable extraterrestrial life- and working conditions.

Data have been collected in the context of the Mars520 study by the use of questionnaires that
evaluated the Mars experiment in terms of, i.e.,

e information received ("My experiences here are in line with what I was told during the selection
and instruction procedure"),

e perceived freedom of choice ("I don't feel free to make my own decisions"), and

e perceived voluntariness ("I feel independent regarding deciding to participate in this experiment”).

Analysis of the data that were gathered before and during the first seven months of isolation, revealed
that levels of motivation were high and stable over time. Similarly, the isolation did not have a negative
effect on feelings of person autonomy in general and may have even enhanced the feeling that decisions
could be taken freely. The results seem to imply that both accurate information given during the training
and realistic private expectations may have a direct positive effect on the autonomous feelings of crew
members that decisions can be taken freely and that participation is voluntary.
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The findings have relevance for the selection and training procedures because a heightened
perception of person autonomy may, across time, strengthen the readiness among crew members to
endure a mission and see it through to the end.

In the present study, the effects of longer term, extended isolation on person autonomy and
motivation in relation to external (e.g., information) and internal (e.g., expectations) adaptational
processes will be investigated. Data gathered during the isolation period of 520 days will be included.
Findings will be discussed in terms of communication, decision making, and mission safety.

EMOTIONAL AND COGNITIVE ADAPTATION DURING 520 DAYS OF ISOLATION:
RESULTS FROM THE LODGEAD MARS500 STUDY
Berna van Baarsen (PhD)*?, Fabio Ferlazzo (PhD)?, Denise Ferravante (MSc)?,
Johannes H. Smit (PhD) >, Marijtje van Duijn (PhD)*, Joop van der Pligt (PhD)°
(1) SELPH-Studies on Ethics, Life-issues, Psychology and Health, Haarlem, the Netherlands
(2) University of Rome “La Sapienza”, Department of Psychology, Rome, Italy
(3) VU University medical centre (VUmc), Department of Psychiatry, Amsterdam, the Netherlands
(4) University of Groningen, Groningen, the Netherlands
(5) University of Amsterdam, Amsterdam, the Netherlands

The LODGEAD study aimed at identifying the relationship between physical (e.g., confinement) and
social-psychological (e.g. loneliness) stress factors and cognitive control processes. Data from the
Mars105 (Van Baarsen et al., 2009) and the Mars520 (Van Baarsen, 2011) studies were collected through
(validated) psychological questionnaires, cognitive tasks, and written logs. We hypothesised that during
the mission:

(1) loneliness would increase, particularly at the end,

(2) the expected negative relationships between loneliness and social support would become more
pronounced,

(3) control processes would be negatively affected, resulting in reduced efficiency.

Results from the data collected during the first 7 months of the Mars520 study and during the
Mars105 study support the hypotheses. Overall, feelings of loneliness increased over time, particularly
shortly after confinement. The average scores that were measured just before and directly following the
confinement showed an increased pattern for all 4 loneliness items, though relevant individual difference
were observed. Also, over time, the relationship between (lower) perceived support from colleagues (3
items) and (higher) loneliness (4 items) became more pronounced; however, in the long run the negative
association was restricted to 3 loneliness items.

With regards to the cognitive task, in both Mars105 and Mars520 studies a noteworthy pattern was
found in that the backward inhibition effect decreases along with the isolation period whereas the
behavioural cost of switching between tasks increases. This result suggests that, under stress conditions,
the inhibitory component of the executive functions is less efficient. The consequence is that the
representations of all the tasks at hand remain active, instead of being inhibited. Thus they interfere one
with each other and the behavioural cost of switching from one to the other increases. This pattern of
results was also confirmed by the Card Sorting Task.

With regards to the relationships between loneliness and control processes, the results indicated that
before the isolation, loneliness does not seem to affect the control processes by itself, but that the
isolation condition produces a rather general distress that affects the feeling of loneliness and the ability
to cope with multiple tasks. Such a result might suggest that countermeasures that prevent feelings of
loneliness to increase during isolation can also have a positive impact on the ability to cope with multiple
tasks.

Our results give a first information on the effects of extended isolation on social-psychological
(loneliness, social/professional support) and cognitive adaptation processes, and on the relation between
them. The results must be, however, interpreted with care, as they are based on a small nhumber of
participants. Furthermore, it will be important to test the stability of the described effects over a longer
time window.
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MOOD AND AUTONOMIC NERVOUS SYSTEM ACTIVITY DURING 520 DAYS OF
CONFINEMENT IN A SIMULATED MISSION TO MARS: PRELIMINARY RESULTS FROM THE
MARS500 PROJECT

D.E. Vigo 2, B. Ogrinz?, L.Wan ?, E. Bersenev?, F. Tuerlinckx?,

O. Van den Bergh ?, A.E. Aubert*
(1) Universidad Catdlica Argentina and Consejo Nacional de Investigaciones Cientificas y Técnicas (CONICET),
Buenos Aires, Argentina
(2) Department of Psychology, University of Leuven, Leuven, Belgium
(3) State Science Center of Russian Federation - Institute of Biomedical Problems of Russian Academia of Science,
Moscow, Russia
(4) Laboratory of Experimental Cardiology and Interdisciplinary Centre for Space Studies, University of Leuven,
Leuven, Belgium

In prolonged space flights the effect of long-term confinement on mood and autonomic nervous
system activity is difficult to separate from the effect of prolonged exposure to microgravity or other
space related stressors. The aim of our study was to investigate whether mood and cardiovascular
autonomic control were specifically altered by long-term confinement during the 520 days of the Mars500
mission. Mood alterations were assessed via a two-dimensional mood grid filled in by the crew on a daily
basis. Physiological measurements, performed every two months, included 24h-ECG Holter recordings, as
well as additional short-duration ECG and blood pressure measurements. We will give a descriptive
overview of the data, including the missing data. Preliminary results regarding mood data and sleep-wake
differences of cardiac autonomic activity will be presented. Based on Mars105 pilot study results
published by our group and others, we hypothesize an increased parasympathetic activity during wake
periods, as well as a decrease in mood during the first months of isolation.

LONG-TERM CONFINEMENT, MULTI-CULTURAL, MOOD STATE AND BODY LANGUAGE
Xiaolu Jing, Jing Feng, Wei Liu, Yanqiang Bai, Bin Wu
Astronaut Research and Training Center of China, Beijing, China, 100094

Objective: To investigate the crew member's mood state change pattern, interpersonal behaviors
and the relative influence factors, such as confinement, delaying of communication, heterogeneity of
crew, and multi-cultural, during simulative fight to Mars.

Methods: Six members from China, Russia, France, and Italy live in a confinement Mars flight
simulation cabin in 520 days. The confinement cabin, delay of communication, food and water supply,
personal hygiene, etc. were simulated in this study. The WHO Profile of Mood State (POMS) and Affective
Picture Test were examined in experiment training phase, and in every 30 days to 60 days during formal
experiment in the cabin. A video of a breakfast together all crew were collected every two weeks. Some
body language was analyzed by observing the video. The results were compared with themselves and
between volunteers.

Result: The crew had completed 15 POMS and 14 Affective Picture test. In training period, most
members showed more anxiety, depression, hostility and tiredness. These negative moods decreased
evidently in one day before “flight” and 33 “flight” days. After that, four members’ negative moods
remained at stable lower level, the other two showed more mood swings, and especially a member’s
negative mood level showed gradually increased trend during 520 fight days. From training and prepare,
to mars “flight”, then “return”, crew’s dominance dimension scores of Affective Picture Test have a high-
low-high, like U-curved change mode. The lowest mean score appeared at middle of the flight mission,
287 days. As for the valence and arouse dimensions, there were no consistent change mode in crew. The
time of crew breakfast together showed a decline tendency with the flight days (Pearson r = -0.31, one-
side test, p = 0.037). The sum of crew’s smile remained stable. The frequency and ratio of crew’s
gestures showed an upward tendency (r =0.511, p = 0.036).

Discussion and Conclusion: Most members kept stable emotion in the long-term and confined
simulation mars flight. Due to lots of stress of selection and training course, there are more negative
emotions in the crew. There are close relations between mood states and professional experience, social
experiences, and cultural difference in the crew. The dominance dimension of Affective Picture test
means one feel himself in controlled disadvantage or in in-control predominance when facing the picture.
The high-low-high dominance scores change pattern may be correlated with crew members’ self-
confidence, in-control feel to success of mars flight mission. The decline time of breakfast may be due to

108



International symposium (Mars 500), Moscow, 2012

that the crew members have gradually showed their individuality and living habit. The body language has
more indeterminacy and more context-dependent than verbal. So, the more use of gesture may be
associated with the more familiarity and compatibility with the flight time in crew. These results may be
beneficial to selecting right stuff, monitoring moods and group state in the future real mars flight.

Keyword: long-term confinement, affective picture, mood states, simulation flight to Mars, body
language

* Corresponding author: Xiaolu Jing, Email: xI_jing@yahoo.com.cn

TECHNOLOGY ORGANIZATIONS AND EXPERIENCES OF PARTICIPATING IN LARGE
INTERNATIONAL COOPERATIVE MARS500 PROJECT

Y.H. Li’, W.G. Li, W.B. Liu, L.N. Qu, L. He, L.Q Yang, Y.Q. Bai
China Astronaut Research and Training Center, Beijing 100094, China

Mars-500 is an advanced large international cooperative project, a psychosocial experiment conducted
by Russian IBMP, ESA and Astronaut Center of China (ACC) in preparation for manned spaceflight to the
planet Mars. ACC participated in this project with one Chinese crew member and three scientific research
experiments, which played a positive role for the success of the project in terms of technological
contributions to crew members’ support and scientific research progression.

The Chinese crew member was selected from more than 70 personnel who are engaged in manned
space engineering development. In the selection process, the astronaut selection methods were referred,
consecutively from voluntary recruitment, interview, medical examination, psychological test and mental
health inspection, comprehensive evaluation and subsequent training. The selection criteria were based
on professional background, psychological quality, clinical medicine, comprehensive ability, etc. Focused
on the high demand of the long-term isolation simulated flight experiments for mental ability and
professional skills of crew members, we highlighted the selection of motivation, psychological quality and
professional ability, which will provide beneficial reference for astronaut selection in future space
exploration.

Aimed at the future applications and based on the scientific research basis and characteristics, the
Chinese three experiment projects were selected according to the Mars500 project’s special characters.
The traditional Chinese medicine was applied in previous manned SHENZHOU space mission, giving its
advantage of holism concept of TCM and preventive treatment of disease, and which has been an
important direction of China characterized space medicine; Oxidative stress evaluation technology, is
expected to become new method for astronaut health monitoring in long-term spaceflight; Psychological
test, adapted to the trend of deepening international cooperation in spaceflight, has important practical
significance to explore the construction of cross-cultural efficient flight groups. The Chinese three
experiment projects have obtained valuable data of human physiological and psychological responses in
the extreme long time isolated environment, and these results will provide great guidance to subsequent
long-term manned spaceflight.

Among many of the psychological support methods to the crew member, ACC highlighted the role of
special cultural element, by providing the clothing, food, paper-cut, calligraphy appliance, tea, etc. The
real-time domestic news and interesting cultural information were also delivered. Various forms of
greetings from family, colleagues, the leadership and friends, include the surprise from the experiment
module spot, birthday party, letters and videos from outside, and so on. In the whole experiment
process, ACC's supportive colleagues stationed at the isolation experiment site strengthened the
coordination and communication, and the domestic team provided more all-round strong guarantee,
which ensured the project developed smoothly.

China's space station project has been initiated recently, and which will provide a great platform for
more valuable international cooperation.

For future manned space exploration, China will further expand and deepen the international
exchange and cooperation based on the successful cooperation in Mars500 project, to make more
contributions for the future Mars exploration.

Acknowledgements: We thank IBMP and all crew members for presenting great support.
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JAXA SPACE BIOMEDICAL RESEARCH OFFICE’S ACTIVITIES AND FUTURE PERSPECTIVE
H. Ohshima, H. Takeoka, N. Inoue, S. Yamada, H. Ishida, T. Aiba, Y. Honma,
M. Yamamoto, T. Ohta, C. Mukai

Japan Aerospace Exploration Agency, Tsukuba, Japan

A manned flight to Mars is the next challenge for human space flight and the Mars-500 project
provides us with a series of experiments simulating an interplanetary manned flight. This paper shows
you our research activities and future perspective.

The JAXA space biomedical research office (J-SBRO) conducts studies in five fields (physiological
countermeasures, psychological support, space radiation protection, in-orbit medical care, and onboard
environmental assessment) to improve the medical technology required for long-duration missions in
space. Moreover, we promote research using bed rest study, closed chamber study, parabolic flight, and
Antarctica as a simulated space environment.

Japanese astronauts Koichi Wakata, Soichi Noguchi and Satoshi Furukawa have already completed
long duration stays in space in 2009-2011, and J-SBRO has engaged in space medicine flight studies
including a Bisphosphonate study to validate countermeasures to space flight-induced bone loss by
JAXA and NASA; Biological rhythms study to evaluate the effects of long duration space flight on
cardiac function by analyzing electrocardiograms; Hair study to monitor mineral content in hair shafts
and gene expression in hair root cells; Myco study to monitor body microorganism flora from nasal
cavities, pharynx, and skin; Personal dosimeter to monitor space radiation exposure, now in
operational use and an Onboard diagnostic kit, which is a health-monitoring system capable of
measuring, storing, and analyzing astronauts’ medical data while in orbit.

We are now developing a new JAXA space environment utilization scenario for space medicine. We are
very interested in past and future MARS 500 projects to promote healthcare technologies involving
psychological support, on-orbit medical care, and onboard environmental assessment.
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OrNABJIEHUE TE3NCOB HA PYCCKOM A3bIKE

COCTOSAHUE NULLIEBOIO CTATYCA B YCJ/10BUSX, MOAEJINPYHOLLNX NPEBbIBAHUE 5
YEJIOBEKA HA MEXXNJIAHETHOM KOCMUWYECKOM KOPABJIE
Arypees A.H., Agpornn b.B.

PA3SPABOTKA U ANMPOBALINAA CUCTEMbI OBECNEYEHNSA MTUTAHUEM DKUIMNAXA 5
MPOEKTA «MAPC-500»
Arypees A.H., Cugoperko J1.A.

OYHKLUUNOHAJIbHOE COCTOSAAHUE XXENYAKA U NEYEHU NPU MOAE/TIMPOBAHUN 6
FrEMOANHAMMUYECKUX SODPEKTOB HEBECOMOCTU B AHTUOPTOCTATUYECKOM
MOJIOXKXEHUU B KOCTHOMAX «KEHTABP>»

Ad¢pborun b.B., ConoBseBa A.A., KeuynH E.B.

ATMNMAPATHO-MPOrPAMMHbBIN KOMIJIEKC «3KOCAH-2007> ansd VICC.HELI,OBAHVIVI 7
B FTEPMOKAMEPE U B YOAJNIEHHbIX PETMOHAX (NMPOEKT «MAPC-500>)
baescrxnii P.M., bepcenes E.FO., Mpunyyxmi [.A.

KOCMMWYECKUME NYTELWECTBUA — NYTELLECTBYHOLLAA NCUXUKA 7
bazanyx O.A.
PABOTA N0 NHOOPMNUPOBAHWIO OBLLLECTBEHHOCTU B PAMKAX 8

MPOEKTA «MAPC-500>»
benarxosckmii M.C., YesesneBa J1.M., BosownH O.B.

9KCNEPUMEHT «CAJTIATHAAl MALLUHA» B PAMKAX NMPOEKTA «MAPC-500> 9
beprosny FO.A., EpoxnH A.H., 336710Ba H.B., Kpusobok A.C., Kpnsobok H.M.,
CmovtsaHnHa C.0O.

MOJAEJ/INPOBAHUE KOCMUYECKOI'O 3KCINEPUMEHTA «KOCMOKAP[>» BO BPEMSA 9
HA3EMHOI'O SKCNEPUMEHTA «MAPC-500»
bepceres E.F0., MBaros I.I., PycaHoB B.b.

PE3YJIbTATbl UCC/IEAJOBAHUS! BETETATUBHOM PEINYJ1ILLUN KPOBOOBPALLEEHUS 10
B OKCMNEPUMEHTE «MAPC-500»
bepcenes E.FO., Pycanos B.b., Yepunrxosa A.I.

TUMNbl PEATUPOBAHNSA HA MCUXO®U3UONIOrMYECKNIA CTPECC
U MUHOMBUAYAJIbHbIW CTU/1b MPO®ECCUOHAJIbHOW AEATENBbHOCTU MO BbICAAKE 10
HA MAPC

bopnrro A.C., Yexannna A.N., Nywynn B.A.

MCCNEAOBAHWE HEOCO3HABAEMbIX KOMIMOHEHTOB NCUXO®PU3UNOJTIOTMYECKUX 11
PEAKLIUA YYACTHUKOB 3KCIMEPUMEHTA NO MOAEJIMPOBAHUIO MAPCUAHCKOM
SKCNEQNUMN
«MAPC-500»

by6ees 10.A., Kotposckas T./N., UBanos A.B., KBacosey C.B.

MOAE/IMPOBAHUE TENEMEANLMHCKO CUTYALMM C UCMOJIb3OBAHUEM 11
TEXHOJI0rMiA BUPTYAJIbHOW PEAJIbHOCTU B «MAPC-500»

byb6ees 10.A., Nywynn B.N., ManawernkosB 4.K., Monskos A.B., Tuxornosa I'A.,

Yeproropos P.B., Yeprskos E.JI.

OMbIT «MAPC-500» U UCMOJIb30OBAHUE TEXHONOIMM BUPTYAJIbHOMN 12
PEAJIbHOCTU OANA OTPABOTKU AEATEJIbHOCTU HA APYIUX MNNTAHETAX
by6ees 10.A., Nywynn B.N., Manawernkos /.K., YepHsikos E.J1.
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WU3YYEHME BIMAHUS MOAE/INPYEMbIX ®AKTOPOB 520-CYTOYHOM 13
NMUNOTUPYEMOW MAPCUAHCKOM 3KCNEANLIMUN HA ®YHKLIMOHANIbHOE
COCTOSIHUE CEPAEMHO-COCYAUCTON CUCTEMbI

by#nos C.11., Boporkos FO.U., TuxoroBa NA., MopeBa T./., ®unarosa /1.M.

OLIEHKA IN VITRO BUOCOBMECTUMOCTN HAHOYACTUL, OBJIAAAHOLLIUX 13
AHTUMMKPOBHbIMWN CBOMCTBAMM
bypasxoBa /1.b., AHgpeeBa E.P., Pyanmos E.I'., bexnembiwes B.A. , MaxounH U.U.,
Maygxepn ¥.0.4.

B3AMMOCBS3b PYMNMNOBbIX N MCUXOPU3NOJIOrMYECKUX NMOKA3ATE/IEN 14
B OGECNEYEHUW COBMECTHOMW AESITE/IbHOCTU NMPU HASEMHOM MOAE/IMPOBAHUMN
NMANOTUPYEMOIO NMNOJIETA K MAPCY

Buroxogosa A.I., Xananawswin M.M., Iywynr B.A., EcbxoB K.H.

NEPCNEKTUBbI NPUMEHEHMS MOHUTOPUHIA COCTOAHUSA CEPAEYHO- 14
COCyAMNCTOU CUCTEMbI B 9KCNMEPUMEHTAX C AJIUTEJZIbHOWN U3OJTALUEN
Boporkos FO.U., Tuxornosa I A., Apgawes B.H.

OCOBEHHOCTU MEAULIMHCKOIO OTBOPA KAK ®AKTOP HAQEXXHOCTHU 15

COXPAHEHMWS 310POBbSl YYACTHUKOB 3KCNEPUMEHTOB C JUVTUTENIbHON U3O0NSILIENA
Boporkos I0.U,, Tuxornosa I.A., Kyzemun M.I1, ®unarosa /1.M., Bysinos C.I1., CMupHos O.A.,
Mopesa T.N., lonyaposa A.r.

NPUHLNINbI NTOCTPOEHUA MEAWLIMHCKOrO KOHTPOJ1S1 B MOAEJIbHbIX 15
9KCNEPUMEHTAX C AJIUTEJZIbHOUN U3OJTIALUEN
Boporkos FO.U., TnxoHoBa I'.A.

MEAMLIMHCKAS 3KCMEPTHASl OLLEHKA COCTOSIHUS 310POBbS1 UCMNbITATE/IEN- 16
NOBPOBOJIbLIEB B 9KCMEPUMEHTAX C AJIUTENbHOW U30NALMEN
Boporikos FO./., Tuxorosa I'.A., Ky3smur M.I1., ®unarosa J1.M., CMupHoB O.A., Maynes 3./.,
AobpoksawmnHa E./N.

POJIb UH®OPMALIMOHHO-AHAJIMTUYECKUX CUCTEM — BA3 AAHHbIX B YITIPABJIEHUU 16
KAYECTBOM MEAMLIMHCKOIO OCBUAETEJIbCTBOBAHMA JIULL DKCTPEMAJIbHbIX
NPOGECCUIA

lonvaposa A.l., Boporkos FO.U., bparux J1.X., Tuxornosa I'. /.

CEKPETOPHASl AKTUBHOCTDb XXEJIYAKA B YC/TOBUAX, MOAEJIUPYIOLLNX 17
MPEBbIBAHUE YEJTOBEKA HA MEXXINTJTAHETHOM KOCMUYECKOM KOPABJIE
lonyaposa H.I1., Agpornn b.B., CegoBa E.A., KopryH C.B., Simoni P., Mirasoli M., Aldo R.

NMPOBJIEMbI U 3AAAYN MEAVNKO-BMOJIOT'MYECKOIO OBECINE4EHNS 17
MEXNNAHETHbIX SKCNEANLUN
I'puropses A.N., Noranos A.H.

BEJIKOBbIW CMEKTP CJ/TIOHbl KAK MUHANKATOP NMCUMXO3MOLIMOHAJIbHOIO 18
COCTOSAHUA reynnbl (HA NTPUMEPE YYACTHUKOB NMPOEKTA «MAPC 500»)
Ipnuropwes U.B., JTankosckwii B.B., Hnunnopyx U.A., Bacnisesa I.10.

MArHUTHOE NOJIE 3EMJIN U NOKA3ATEJIN KAMWIJIAPHOIO KPOBOTOKA 18
YYACTHUKOB 3KCNEPUMEHTA «MAPC-500>
Typgpnrxens FO.N., Cysopos A.B.

WMCCJIEAOBAHWUE BEFETATUBHOM PEMYJISILIMN CEPAEYHO-COCYAUCTOMN 19

CUCTEMBbI Y UCNbITATEJIEA-AOBEPOBOJILLIEB B MPOEKTE «MAPC-500>
AerrepenkxoBa H.B., CrenarnoBa I'.11., Jo6pokxBawmnHa E.N., Tuxornosa I.A., Boporkos FO./.

112



CopepxaHue

NMPOrPAMMHO-ANMNAPATHOE OBECNNEYEHUE U CUCTEMbI CBA3U 20
B 3KCNEPUMEHTE NO NPOrPAMME «MAPC-500»
HAemurn E.I1.,, Mopykos b.B., Kynanun A.B., [imntpues [.A.

HE3ABUCUMbIE PUTMbl PEAKTUBHOCTU BEFETATUBHOW 19
HEPBHOWU CUCTEMbI YEJIOBEKA
HAémnn A.B., CysopoB A.B., KoBayesny U.B., UBarnoB A./.

COAEPXAHUE OKCUAA YINIEPOAA B OTCEKE TEPMOOBBEKTA BO BPEMSA CHA 20
HAémnn A.B., UBanoB A.N., lynarun FO.A.

WU3YYEHME BIMSIHUS YCNOBWUIA AJIUTENIbHON N30/11LMN HA HALLEXXHOCTb 20
NMPO®ECCUOHANIbHOWN AEATE/IbHOCTU ONEPATOPA, COXPAHHOCTb U
BOCCTAHOBJIEHUE MPO®ECCUOHAJIbHbIX HABbIKOB (METOAQUKA «NMUJIOT>»)

Avayknn A.B., Canbruyxnii B.11.

ONHAMMUKA NPOAOJDKUTEJIbHOCTU TPAXEAJIbHbIX LUYMOB ®OPCUPOBAHHOI'O 21
BbIQOXA Y OKUMNAXA «MAPC-500>»

Absavuernrxo A.U., Kopenbaym B.N., MuxaiinoBckas A.H., OcunoBa A.A., CyBopoB A.B.,

LUinH C.B.

ANCTAHLMOHHAS OLLEHKA NMAPAMETPOB [bIXAHMUS U ABUrATENIbHOA AKTUBHOCTH 22
IKUMNAXA «MAPC-500» B TEMEHUE CHA
Abayverkxo A.N., Aunwerko J1.H., MuxasnoBsckas A.H.

NMPUEMbI NCUXOPU3NOJIOrMYECKOW CAMOPEIYJISILLUM C UCMOJIb3OBAHMEM 22
CEHCOPHO-NMPOEKTUBHbIX MEXAHU3MOB B LENAX PEryaumnm nCUXO03MOLIMOHAJTbHOIO
COCTOSIHUS U CTABW/IU3ALIMMN OTHOLLEHWIA B KONNEKTUBE

Enncees O.11., Kosanb H.A., Turos K.B., Kyvanckas A.B., Kpawesckas E.A.

B3AMMOCBA3AHHASA ONMEPATOPCKASA AEATENbHOCTDb B OKCNMEPUMEHTAX 23
MPOEKTA «MAPC-500>»

EcbkoB K.H.
ANHAMMUKA OYHKLUMNOHAJIbHOIO COCTOSAHUA CEPAELIHO-COCW:IVICTOVI CUCTEMDI 23

YYACTHUKOB MEANKO-3KOJIOFMYECKMUX UCCITIEAOBAHUIA «MAPC-500» B KA3AXCTAHE
EwmarnoBa A.K., Akarnos A.A., Kusb6aes A.M.

CE30H‘I:IA$| ANHAMUKA ®YHKLMNOHAJIbHOIO COCTOSAHUA NPAKTUYECKU 340POBbIX 24
JIIOAEN NP ANUTENIbHOM HABJIFOAEHUAU B TEPMAHUU
3enke []., Pycanos B.b., YepHuxosa A.T.

MOJIEKYJIAPHbLIE MEXAHU3Mbl ABANTALIUN K TMMOKCUWN KPOBW YEJTIOBEKA 25
B YCNOBUAX SKCNEPUMEHTA «MAPC-520»

UBaroBa C.M., PognoroBa H.H., baixymarnoB A.A., Mapwnra E.FO., FOcunosny A.N.,
Maxcumos I'.B.

MCCNEAOBAHUE MOP®O®YHKLMOHAJIbHbIX CBOMCTB KJIETOK KPACHO KPOBM 25
N NMHTEHCUBHOCTU 3PUTPOMNO33A Y HYEJIOBEKA
HBanosa C.M., Mopykos b.B., ipsbikoBa FO.B., /labeykas O./.

AYTONMPOBMNOTUKU B MPOPUNTAKTUKE AUCBAKTEPMO30B KULLEYHUKA 26
Y OMNEPATOPOB B 3KCINEPUMEHTE «MAPC-520»
Hnbnn B.K., CyBsopos A.H., YcaroBa H.A., CrapkoBa /1.B., baros A.b., Mopo3oBa FO.A.,
Tuxornosa I.A.
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NCCNEOOBAHUE D®®EKTOB YNOTPEBJIEHUA KBACA B KAYECTBE 27
NMPOBUOTUYECKOI'O CPEACTBA B YCJIOBUAX SKCNEPUMEHTA «MAPC-500>

Unbnn B.K., Kacnpaxckwmi P.P., lepuer M.B., YcaroBa H.A., CrapkoBa /1.B.,

Kacnpancknii P.P.

M3YYEHUE XAPAKTEPA UBMEHEHUA MUKPO®JIOPbI YEJTOBEKA B YCJIOBUAX 26
520-CYTOYHOI n3onsauum

Hnenn B.K., MyxameguneBa /1.H., ConosbeBa 3.0., CxkegnHa M.A., MapgaHos P.T.,

lerenaBa A.B., Nann JI.I.

OCOBEHHOCTN ®APMAKOJIOTMYECKOIO OBECNEYEHWUSA 3KCMEPUMEHTA 28
C 520-CYTOYHOU U3ONIALUMEN, MOAENTUPYIOLLUU (EFO) NOJIET K MAPCY
Ka6ynoBa A.3., KoBayesny /.B.

BJINSIHUE KOHCTPYKTUBHbIX OCOBEHHOCTEN PEFTEHEPALIMOHHBIX CUCTEM 1m 2 28
XXU3HEOBECMNEYEHNA HA DOPEKTUBHOCTb OBC/TY)KUBAHUA DKUIMNAXEM CUCTEM
C NCNOJIb3OBAHUEM CNELNAJTIMUSBNPOBAHHOIO ANMNAPATHO-NMPOrPAMMHOIO
KOMIMJIEKCA «ANKOJC»
Kamanergnrosa I.P., Kypmaserko 3.A., Xabaposcknii H.H., KouerxoB A.A., llaspusios J1./.,
Mopyxos b.B., [lemnH E.I1.

NCUXONOMMYECKUE ACNEKTbI AEATE/IbHOCTU 3KUMAXXA NMPU MOAE/TMPOBAHUN 29
MCKYCCTBEHHOW CUJIbl TAXXECTU HA CTEHAE «OPBUTA» («MAPC>»)
Kuraes-Cmbix /1.A., @unnnerkos C.H.

OLIEHKA NCUNXO®PU3NOJTIOMMHECKOIo COCTOSAHMUA YETOBEKA-OINMEPATOPA 29
B YCNNOBUSAX 520-CYTOHYHOU U3onsdaummn
Kosanesa A.A., fJoyerko B.U., CkeauHa M.A., LinwkuHa M.B., [Torarnos M.TI.

CUCTEMA HEOT/I0)KHOW MEAULIMHCKOW MOMOLLX B 520-CYTOYHOM 30
9KCNEPUMEHTE, MOAEJINPYIOLLIEM NOJIET K MAPCY
KoBavesuny W. B,, Pyxkasnwrnkos /.B.

CTABWUJ1bHOCTb 3ACbINAHUSA U NPOBY)XAEHUM BO CHE B PA3HbIE HOUYU B 30
YCJ1IOBUAX SKCNEPUMEHTA «MAPC 105»
Kospos I'.B., lMocoxos C.A., Tocoxos C.C., [ToHomapesa N.11., Pycakosa U.M.

ANATHOCTUKA N MOHUTOPUHI MOTUBALINOHHO-CMbICJ10BbIX YCTAHOBOK 31
JINMHOCTU U MEXXJIMMHOCTHbIX OTHOLUEHUN
Kyswmnosa O.J1., LannHa O.C., lNyces A.H.

K BONPOCY O ®YHKLIMUOHAJIbHOM COCTOSAHUU XXENYAOYHO-KULUEYHOIO 31
TPAKTA B YCJIOBUSAAX «MAPC-500>
Kocapesa N.10., Nonyaposa A.TI., fJo6poxBawnHa E.N., BparnH J1.X., Boporkos FO./.

COCTOAHUE OPrAHA 3PEHUA U BHYTPUIIABHOIO AABJIEHNSA Y YEJIOBEKA 32
MOCNE 520-CYTO4YHOMU n3onsayum
Ky3bmnr M.I1., BopoHkos FO.A., Tuxorosa I.A., Mopesa T.A., CmuproBa A.b.

OCOBEHHOCTHU CFIOHTAH]:IOVI 3NIEKTPO3MUAEPMAJZIbHOW AKTUBHOCTU 32
BO BPEMSA 520-CYTO4YHOM n3onsayum

Jlazapes A.O.
CTEPOUAHDbIA NPO®WU/Ib MOYU YYACTHUKOB 520-CYTOYHOMN U30J11LUN B 33
FTEPMOOBBEKTE

JlapmuHa .M., KoynoBa E.A., lNacrywkosa J1.X., Pogyexkos I'M.,
HAob6poxoros U.B., Mywkos K.B., HocoBcknii A.M.
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YPOBHM MNJIASMATUYECKWUX BEJIKOB B NCCJIEAJOBAHUAX 33
C U3OJIALUMEN: NPOEKT «MAPC-500» U SKCNEPUMEHT HUBES
Jlapnra O.H., bexkxep A.M.

BNIMAHUE NPOAOJDKXUTENIbHOIO OBUTAHUA B SAMKHYTOM OBbEME HA NAPAMETPbI 34
AHTUOKNCJIUTEJIbHOIO FTOMEOCTA3A YEJIOBEHECKOIO OPrAHU3MA NO PE3YJIbTATAM
9KCNEPUMEHTA «MAPC-500»

Jlesnn I., lNMonos U.H., Mapknr A.A., Mopykos b.B.

PACTEHMSA KAK 2JIEMEHT C)KO U UHTEPBEPA MAPCUAHCKOI'O OKCNEANMLUOHHOIO 34
KOPABJIA

JleBurncknx M.A., CoiveB B.H., Kaperxnn A.TI'., lTogay6ko C.B., Hegpbegosa E.J1.,

CurrasnoBa 0.b., [lepeHgsesa T.A.

AVNHAMMKA NMOKA3ATEJIEA BHELUHENO AbIXAHUSl U TA3SOOBMEHA Y MArAZJAHCKOW 35
rerynnbl YYACTHUKOB CATEJUTUTHOIO UCCNIEQOBAHUSA B PAMKAX NMPOEKTA
«MAPC-500»

Maxcumos A.J1.,, CyxaroBa W.B., BqoseHko C./.

OCOBEHHOCTU CTOMATOJIOT'MYECKOIO MOHUTOPUHTIA B 3KCMEPUMEHTAX 36
C AJIVTENTIbHOUN N3O0JIALUEN
Manamyrx C.C., TuxoroBa I A.

METABOJINMECKUE PEAKLIUN OPFAHU3MA YE/TIOBEKA B YC/IOBMSIX 520-CYTOYHOM 36
n3onaunm B rePMOOBbEME
Mapknr A.A., )Xypasresa O.A., Mopykos b.B., Kysnuxnu /[.C., 3abosiorckas W.8B.,
Bocrpnkosa J1.B.

OCOBEHHOCTU ®YHKLMNOHAJIbHOIO COCTOSAHMSA JIOP-OPrAHOB JOBPOBOJIbLIEB 37
B 3KCMEPUMEHTAX C AJIUTEJ/IbHOW U3ONIILUMENA, MPUMEHUTENBHO K MEXXMJIAHETHbIM
KOCMUYECKUM NOJIETAM

Mayres 3.U., CuranesBa E.3., TuxoroBa I'.A.

3NEKTPOMMOIPA®UYECKUE NMOKA3ATEJ/IN HEAPOMBILLEYHOIO CTATYCA 37
YYACTHUKOB HASEMHOI'O SKCNMEPUMEHTA «MAPC-500» B TECTE HA
ANDOOEPEHLUMPOBAHUE MbILLEYHOIO YCUINA

Meiviran A.1O., CmosmmeBciknii A.E., ®ommuHa E.B.

BJINSIHUE METABOJIMMECKUX N KOTHUTUBHbIX BO3AEACTBUNA HA 38
KPOBOOBPALLEHUE N BUOAJTIEKTPUYECKYHO AKTUBHOCTb rOJIOBHOIO MO3raA
MopeBa T./N., lMacexoBa O.b., Kpnywes E.C., fJobpoxBawnHa E.N., BopoHkos FO./.

MCCNEAOBAHUE CUCTEMbl FTEMOCTA3A B YC/IOBUSIX 520-CYTOYHOW N30N15LUNUN 39
B FrEPMOOBBEME

Mopyxos b.B., Kysnuxknr [].C., Mapkur A.A., Boporyos A.J1., )Xypassiesa O.A.,

3a6bosnorckas U.B., BoctpnkoBa /1.B.

NMHOOPMALIMOHHASA NOAAEP)XKA B CUCTEME MEAULIMHCKOIO OBECMNEYEHMUA 40
MANOTUPYEMOIO KOCMUYECKOIO NMOJIETA HA MAPC
Mopyxos b.B., Xosinn C.®., E.IN. flemuH

MEANKO-FEHETUYECKUA AHANTN3 AAANTALIMOHHbIX BO3MO)XHOCTEW YE/TOBEKA 41
B YCJIOBUSIX 520-CYTOYHOM U30J11LUMN B TEPMOOBbEME

Mopyxos b.B., /lanynoBa H.A., l{serxoBa T.I., Epwosa E.C., MaHgpoH U.A.,

Kocsarxosa H.B., Besixo H.H., Maprxun A.A.
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MCCNEQOBAHUE CUCTEMbl UMMYHUTETA YE/IOBEKA B YC/IOBUSIX 520-CYTOYHOM
N30JILUN B TEPMOOBBEKTE
Mopyxos b.B., PoikoBa M.I1.,, AnTponoBa E.H., bepeHgeeBa T.A., [ToHomapes C.A.

NMPOBJIEMA OLLEHKN ®YHKLWUOHAJIbHOIO COCTOSAAHUA YJIEHOB 3KMIMAXXA NMPU
NMONETE K MAPCY. JOHO30JIOMMYECKUIA noaxon
Mopyxos b.B., baesckuii P.M., bepceres E.F0., bepcexneBa A.I1., Yeprukxosa A.T.,
3enyerxo T.A.

CATEJUTUTHbBINA 3KCNEPUMEHT «ONrOBPEMEHHbIE MEANKO-3KOJI0rMYECKUE
MCCNEOOBAHUA>» B PAMKAX NMPOEKTA «MAPC-500>»
Mopyxos b.B., baesckuii P.M., bepceres E.F0., bepceneBa A.I1., YeprukoBa A.I.

BJINSIHUE 520-CYTOYHOW M30JIILUN B FEPMOOBBEME HA XAPAKTEP HOPMO-

N MUKPONMPOTEUMHYPUM Y HEJTOBEKA
Mopyxos b.B., Bopoxyos A.J1.,, Mapknr A.A., )KypasneBa O.A., Hecreposckas A.f1O.,
Kysnuxnn [].C.

NCCNEAOBAHUE DPOEKTOB KPAHUAJIbHOIO NEPEPACIMNPEAEJIEHUSA
YUOKOCTHbIX CPEAl U OPTOCTATUYECKOW YCTOUYMUBOCTU B YC/IOBUAX
520-CYTOYHOI n3onauum

Mopyxos b.B., Hununnopyx U.A., Bacuisesa I'.FO., Spos A.C., Kamosos C.P.

3KCMEPUMEHT C 520-CYTOYHOMW U30JIILUMENA B FTEPMOOBbEME:
3AQ0AYN, CTPYKTYPA, NPEABAPUTEJIbHbIE UTOI'U
Mopyxos b.B., besakoscknii M.C., fJémuH E.I1., CyBopoB A.B.

MMUTALMOHHOE MOJEJINPOBAHUE UCCNTIEAOBAHUS MAPCUAHCKOW
MOBEPXHOCTU C NOMOLLbIO POBOTOTEXHUYECKOIOCPEACTBA
«'YJIJINBEP»

Mopyxos b.B., UBuerHko B./[]., Mopyxos N.b., Ky3reyos A.b.

MOAE/INPOBAHUE AEATE/IbHOCTU 3KUIMAXKA HA MOBEPXHOCTU MAPCA B
9KCMNEPUMEHTE C 520-CYTOYHOU N30ONTALUNEN
Mopyxos b.B., flemun E.I1., benaxosckwii M.C., Yersepros K.TI.

ornbIT IPUMEHEHNA METOOA NMCUXUYECKOW CAMOPEIY/1Isuunun B MOAQEJIbHOM
9KCNEPUMEHTE MAPC-500
Msaxnwesa FO.B., lMoxposcknii FO.J1.

OT 3KCNEPUMEHTOB HA 3EMJIE U B KOCMOCE K MTUJIOTUPYEMOMY MNOJIETY
HA MAPC: MEAUKO-BUOJIOTMYECKUE ACNEKTbI
Hevaes A.I1.,, Mopykos b.B.

KOMMNEKCHASI OLLEHKA AMHAMWKW HEMPOIYMOPAJIbHOTO,
MMMYHOJIOTMYECKOIO, MCNXO®PU3NOJIOTNMYECKOI'O CTATYCA,
XNAOKOCTHbIX CPE] U COCTABA TEJIA YEJIOBEKA

Hwnunnopyk N.A., Bacnnbesa I.10., Hockos B.b., Mopykos b.B.

UCCJIEAOBAHUE COCTOSIHUS KOCTHOW CUCTEMbI N COCTABA TEJIA YYACTHUKOB
9KCNEPUMEHTA «MAPC-500>
Hosukos B.E.,, Oraros B.C.

TENEMEAQNUWHCKME TEXHOJIOTMU B A4OJITOBPEMEHHbIX MEANKO-3KOJIOTMYECKUNX

MCCNEOOBAHUAX NO NMPOEKTY «MAPC-500»
Opsnos O./., baescknii P.M., lTyraves B.HN., bepcerneBa A.I1., YepHnrxoBa A.I.
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K OLLEHKE PUCKA LIEVICTBVISI FTANTAKTUMECKUX TAXKEJ1bIX AOHOB HA HEPBHYHO
CUCTEMY U CTPYKTYPbI IN1A3A B YCNTIOBUAX MEXXMJTAHETHOIO MNOJIETA
Ocrtposcknit M.A., KpacasnH E.A.

CMNEKTPANbHBIE XAPAKTEPUCTUKWN ANTb®A-PUTMA 33T U MOKA3ATE/IN
ANCNEPCUOHHOIO KAPTUPOBAHUSI MUOKAP/IA B SKCMEPUMEHTE
C 520-CYTOYHOI U3ONSLIUENA

lMacekxosBa 0.b., CrenarnoBa I'.11., CkeguHa M.A., Ewyerko A.A. Boporikos FO./.

AHANN3 MPOTEOMA MO4M1 3[10POBOI0 YEJIOBEKA NPU BO3AEACTBUUN
PA3JINYHbIX PE)XXUMOB COJIENOTPEBJIEHNSA B KOHTPOJIUPYEMbIX YCNTOBUAX
105-CYTOYHOM U30151LUN
Macrywrxosa /1.X., J/lapuHa U.M., Hurxonaes E.H., Konounxnr A.C., Twiic E.C.,
BasneeBa O.A., flo6poxoroB N.B., UBannceHko B.A.

MPOBJIEMbI NOCTPOEHNA TEOPUN SPTOHOMWYECKOIO PUCKA
B AJTUTEJIbHbIX KOCMUYECKUX NOJIETAX
Merpos B.M., Tumme E.A.

MCCNEAOBAHUE MAKPO- U MUKPO3JIEMEHTHOI'O BAJIAHCA B BUOCYBCTPATAX
B YCNOBUAX MOAEJIbHOIO 3KCNEPUMEHTA «MAPC-500»
IMupyssax J1.A., lMporacoBa O.B., MakcumoBa U.A., Mopyxos b.B., lTporacos C.B.,
Yuwarxos N.5.

BbISIBNEHWUE AEUCTBYIOLIMNX HA NOAEW AJIMHHONEPUOAHbBIX TAPMOHUK
HA OCHOBE CTATUCTUYECKOI'O AHAJIN3A BPEMEHHbIX MPOMEXXYTKOB
MEXY AHAMUW POXXAEHWIA TEEHETUYMECKUX POACTBEHHUKOB
N COXPAHEHUE 340POBbSA KOCMOHABTOB NMPU AAJIBHEM
KOCMWYECKOM NOJIETE NYTEM BOCCO34AHUA ECTECTBEHHOI'O
AN NTOBEPXHOCTUN 3EMJIN SNNEKTPOMAITHUTHOIO ®OHA

MorocsH I.B.

PE3YJ1IbTATbl MUKPOBMUOJIOTMYECKOIO MOHUTOPUHIA CPE1bl OBUTAHUSA
C YYETOM NPUMEHEHUA HOBOIO 3KCNPECC-METOA OLLEHKU CPEbI U
CPEACTBA MPOTUBOMUKPOBHOMN 3ALLUMUTDI
Moaay6ko C.B., HoBnkoBa H.4., 3apy6bnra K.B., Xapun C.A., Llymwinna IA.,
CynpyroBa F0.B., TatapkuHa J1.H.

KOMnnEKCHblVI noaxoa K OLLEHKE NATOIEHHbIX ®AKTOPOB B NMPOBAX KPOBU
MUCNbITATEJIEN B YCNOBUAX MOAEJIbHOIO SKCNEPUMEHTA «Mapc-500»
lNporacosa I'.A., lTonos B.b., lllabawesa /1.B., lTporacos C.B.

AOJITOBPEMEHHbIE MEANKO-3KOJIOTMYECKUE UCCJNTEAOBAHUSA B CEBEPHOM
AMEPUKE HA OCHOBE UCINMOJ1Ib30BAHWNA NMPUBOPA HEART WIZARD MARS-500
Myrayes B.N., baesckmii P.M., bepceneBa A.I1., YeprukoBa A.I., baeBcknii A.P.

OnbIT ABTOMATU3ALIUN BbINOJIHEHNSA TEJIEMEANLINHCKUX UCCJIEAOBAHUN
B YCNOBUAX ANTUTEJNIbHOU U3onaummn
PeBsiknn 10.I., MonoBa U.U., Opsios O.U., borociiaBckuii B.E.

M3YYEHMUE LUIUTONEHETUYECKUX MOKA3ATE/NEN B JIMM®OLIUTAX KPOBU
YEJIOBEKA IN VIVO B HAYYHOM 3KCIMNEPUMEHTE «MAPC-500»
Penuna J1.A., UBaHoB A.A.
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OBECMNEYEHUE CNELMAIM3NPOBAHHON MEANLIMHCKOIA NOMOLLN 53
B 3KCMEPUMEHTE C 520-CYTOYHOW U30JIILIMEN, MPOBEAEHHOIO MO
MPOEKTY «MAPC-500»

Pyxasnwrnrxos N.B., Kosayesny N.B., Xonogos C.A.

UCCNEAOBAHME nCVIXVI‘-IES:KOVI PABOTOCNOCOBHOCT U MOTUBALIUN 54
B YCNIOBUSAX AJIMTESIbHOU ABTOHOMHOU nsonsauyuun
PoixoB b.H., KoxxnroBa O.B., Ynbuckosa O.B.

MOTOPHO-3BAKYATOPHASAl AKTUBHOCTDb XXENYAOYHO-KULLEYHOIO TPAKTA 54
B YCNNIOBUAX, MOAEJIMPYHOLWUNX NPEBbIBAHUE YEJTOBEKA HA MEXXMJIAHETHOM
KOCMMUYECKOM KOPABJIE

Cepgosa E.A., Agpornn b.B., lonuyapoBa H.I1., Kopryx C.B., Guardigli M., Mirasoli M., Roda A.

BOAOOBECNEYEHUE 3KUMAXA B OKCINEPUMEHTE «MAPC-500> 55
CuHsak FO.E., flemnH E.I1., Yersepros K.C., Ipuropeesa E.C., Koporxosa T.11.,
Kanarosa I.B., BacuibeBa H.A.

NCCNEAOBAHUE NEPU®EPUYECKOIO 3BEHA SPUTPOHA UCTIbITYEMbIX 56
B YCNNTOBUSAX 520-CYTOYHOU U3onsdaummn
CkegunHa M.A., Yannesa M.N., UsaroBa C.M., [Toropesios B.M.

MATEMATUYECKAS OLIEHKA BJZINSAHUS BO3AENCTBYIOLLUNUX ®PAKTOPOB HA 56
OPrAHU3M NPENOAABATEJIEN BY3A YYACTHUKOB NMPOEKTA «MAPC-500»
Cmarynos H.K.

K BOMPOCY O PEMPOAYKTUBHOWN ®YHKLMN MY)XYUH B YCJTIOBUSIX AJTUTESIbHOM 57
n3onauumum
Cmupros O.A., Esgokumos B.B., EpacoBa B./., Boporkos FO./.

NMPOBJIEMA CAMOYINPABJIEHNA B ABTOHOMHOM 3KUMNMAXXE 57
CmovieeBckui A.E.

®OYHKLUMUOHANIbHAAA AKTUBHOCTb NMEYEHU B YCNTOBUSAX, MOAEJIUPYHOLLINX 58
MPEBbIBAHUE YEJTOBEKA HA MEXXITJTAHETHOM KOCMUYECKOM KOPABJIE
CosnosbeBa A.A., Agpornn b.B., Koprynu C.B., Keunn E.B., Mara Mirasoli, Aldo Roda

NMOKA3ATEJIN JOHO30/I0NMYECKUX UCCJIELOBAHWUIA Y MY)XUYNH-CEBEPSIH 58
YYACTHUKOB NPOEKTA «MAPC-500»
Cos10nmH F0.T., Mapkos A.J1., bosiko E.P.

OCOBEHHOCTU AMHAMWKU ®YHKLMUOHAJIbBHOIO COCTOSAHMSA NPAKTUYECKHN 59
300POBbIX J1I-O£|EVI nePn ANUTENbHOM HABJIOAEHWA B YCNNIOBUAX CEBEPO-3ANAAA
POCCUU

CosnonnH 10.I., boviko E.P., Mapkun A.B., YeprurxoBa A.T.

UCCNEAOBAHUE BO3MOXXHOCTU UCNOJIb3OBAHUA CUCTEMbI «<AOAMTOJION» 59
ANsA OTBOPA SKUMAXA K AJIUTENIbHOMY NOJNETY
CopoknH O.I.

BJIMSIHWUE BO3PACTA YJIEHOB 9KMMAXA HA MNEPEHOCUMOCTb YC/10BUMA 60

ANVUTEJIbHOW 30NN B SKCMEPUMEHTE «MAPC-500»
CopoknH O.I.
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AWHAMUKA AOANTALLMOHHOIO COCTOSAHUA YIEHOB 3KUMAXA B 3KCNMEPUMEHTE 60
«MAPC- 500>

CopokuH O.T.
AVNHAMMKA NMOKA3ATEJIEA CEPAEYHO-COCYAUCTON CUCTEMbI U 61

BMO3JIEKTPMYECKOW AKTUBHOCTM FOJIOBHOIO MO3rA 10 U NMOCJIE 520-CYTO4YHOM

n3onsauum nPyU BbiNOJIHEHUN HATPY30O4YHOIO TECTA HA BEJTIOOPIrOMETPE
Crenanosa I'.11., MacexoBa O.b., flJerrepernkoBa H.B., Euyernkxo A.N., CkegnHa M.A.,
Boponrkos FO./.

KOMIJIEKCHAS! OLLEHKA KAPAWOPECNMPATOPHOW CUCTEMbI YETOBEKA 62
Cysopos A.B., fipsiuerko A.N., lMTonoBa 10.A., Llynarmn 0.A., [Jémnr A.B.,
Kosiecunixos B. /.

PETPOCIMEKTUBA UCCJIEAOBAHUIA POCTA U PA3SBUTUS PACTEHUIA B PAMKAX 62
ANMUTEJIbHbIX 3KCNEPUMEHTOB B TEPMOOBUTAEMbIX OB BEKTAX
CoiyeB B.H., Jleeurcknx M.A., MNywnu B.U., Kaperiur A.T., ITogosisckmni A.T.

3ATSDKHOW NMPbIDKOK C NMAPALUFOTOM KAK MOAEJIb CTPECCOOBPA3YHOLLEN 63
CUTYALIUMN NPU NOAITOTOBKE KOCMOHABTOB
Tumme E.A., Bosiobyesa W.B.

OPrAHU3ALMOHHO-METOQUYECKUE ACMEKTbI MEAULIMHCKOIO KOHTPOJ1S 63
B SKCNEPUMEHTE «MAPC-500>
TuxoroBa I.A., BopoHkos FO./.

®OPMUPOBAHME nPEnCTABnEHVIVI o nPEnCTOSIu.IEVI REATEJIbHOCTU 64
NP MOAEJINPOBAHUU OJTIUTEJIBHOINO KOCMUNYECKOIO NMOJIETA
Ycos B.M.

NCUXODPU3NOJIONMYECKUIA CTPECC HA 3EMJIE U B KOCMOCE 64
(OPBUTAJIbHbIE U MEXXNJTIAHETHbIE NOJIETbI)
Yuwarxos N.5b.

HEMHBA3UBHAAA OLEHKA ®YHKLMWOHAJIbHOIO COCTOSAHUA 65
MUKPOCOCYAUCTOIo PYCJZIA KOXXHU
Degoposny A.A., Porosza A.H., lonyxapos N.A.

OCOBEHHOCTU JIOKOMOLIMM U ONMEPATOPCKOW AEATESIbHOCTU 66
B 9KCNEPUMEHTAJIbHOM CKA®AHOPE «OPJIAH-2»
DuannerkosB C.H., Fn6axan A.L.

NMPO®UJIAKTUKA HETATUBHbIX 3®®EKTOB N30J11LUMN NOCPEACTBOM 67
OU3NYECKUX YIIPAXKXHEHUUN
®domunHa E.B., YeproBa M.B., /IbicoBa H.FO., YcbrxoB K.B.

OLIEHKA 30®EKTUBHOCTU METO4A NMCUXOPU3MNOJIOTUYECKON 67
CAMOPEIYIiLUU Y BbICOKOKBAJTMU®GULIUPOBAHHBLIX CMOPTCMEHOB
Xanbynmu M.P., Maxkuwesa 1O.B.

M3MEHEHUSI KOHLEEHTPALMIA MOJIEKYISAPHbIX MAPKEPOB OKUCJIUTE/IbHOIO 68
CTPECCA B BbiAbIXAEMOM BO3YXE 310POBOI'O YEJIOBEKA BO BPEMSA
MOJEJ/INPOBAHWUA NOJIETA HA MAPC

LYapbrxos 4.C., Mapgaros P.rI.
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MOAEJINPOBAHUE AEATEJIbHOCTU DKUMAXKA
HA NOBEPXHOCTU B OKCNEPUMEHTE «MAPC-500>»
Ubirankxos O.C., emunH E.I1.

noa BETPOM MAPCA...
Lbiranrxos O.C.

SKCMNEPUMEHTAJIbHOE NMPOrHO3UPOBAHUE AEECNOCOBHOCTU
KOCMOHABTOB HA MNOBEPXHOCTU MAPCA
Lbiranrxos O.C., fJémnH E.I1.

MHXXEHEPHbIE 3AA0AYUN DKUNAXA B 9KCNEPUMEHTE «MAPC-500>»
Usiranxos O.C., Aprempes O.I., [lemuH E.I1.

nHANBNAYAJNIbHO-JINYHOCTHASA CTPYKTYPA U ANAMUKA CTPECCOPOB
Y 9KUNAXA NPU HASEMHOM MOAEJ/INPOBAHN NUJIOTUPYEMOIO
MOJIETA K MAPCY

Yexannna A.N., Bunoxogosa A.I., lywyntx B. /.

AOHO30JIOMMYECKWIA NOAX0A K OLLEHKE PUCKA PA3BUTUS MATOJIOMUMN
B AOJITOBPEMEHHbIX MEAUKO-3KOJIOTMYECKUX NCCNTIEAOBAHUAX
Yepunrosa A.I., baescknii P.M., bepcerHeBa A.T1.

OLIEHKA PUCKA PA3BUTUS NMATOJIOTNN NO PE3YJIbTATAM AOJICOBPEMEHHbIX
MEAUKO-I3KOJIOTMYECKUX UCCJIEAQOBAHUM B PA3JINYHbIX PETMOHAX MUPA
YepunroBa A.I., 3enyerko T.A., CnrenyerxoBa N.H., baeBckuii P.M.

OPrAHU3ALUNA TENEMEQULIMHCKOIO OBECINEYEHUA SKCNNEPUMEHTOB

C VINTENIbHON U30IILMEN B TEPMOOBBEKTE, MOAE/TUPYIOLLIUX

ANUTEJIbHbIA KOCMWUYECKWUW NOJIET (NMPOEKT «MAPC-500>)
Yeproropos P.B., lonsxos A.B., Opsios O./., lepesegeHyes O.B.

CTPATErMN KOMMYHUKATUBHOIO PEATrMPOBAHUA HA AENPUBALIUIO
NOTPEBHOCTEN B YCJIOBUSIX AOITOBPEMEHHOW U30N151LUN
WBeag A4.M., Nyuynu B.A., Bunoxogosa A.I., Hnunnopyx U.A., BacwibeBa I'.O.,
Komapesyes C.B.

9KOMNCUXOJTIOMTMYECKUE UCCJIEQOBAHUA MO NPOrPAMME «OPAHXXEPES »
B PAMKAX NMPOEKTA MAPC-500
UiBea A4.M., lNywynmu B.A., Jleenrcknx M.A., Coives B.H., Bunoxogosa A.T.,
CmosieeBcknii A.E.

CTPYKTYPA NCUXO/IOFMYECKOrO OTEOPA U NOATOTOBKU SKUMAXEW B MPOEKTE

«MAPC-500»
LlleByerko O.H.

OPrAHU3ALUSA NCUXOJTIOMMYECKON NMOAAEP)XKWN B MPOEKTE «MAPC-500»
LleByernko O.N., Ky3HneyoBa E.I1., Bosiocrox FO.A., BosiownH O.B.

AVNHAMUKA UCNOJIb30BAHUA MPUBATHOIO KAHAJIA CBA3U B NMPOEKTE
«MAPC-500»
LeByerko O.N., PasixTuHrep E.
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M3YYEHUE ANHAMMUKWN COCTABA KULLEYHOW MUKPOBMOTbI YYACTHUKOB 76
9KCMNEPUMEHTA «MAPC-500>»
Lecrakxos C.B., babbikun M.M., puropeses A./., 3nHyerko B.B., Kuprinynnxkos M.I1.,
Kopoban H.B., Masyp A.M., Mapganos A.B., Hosnkosa M. /., lTpoxopyyk E.b.,
PasnH H.B., CkpsibnH K.I.

NCCNEQOBAHUSA NO CAHUTAPHO-TMTMEHNYECKOMY OBECIMEYEHWIO YJIEHOB 76
3KUMAXA 3KCMEPUMEHTA «MAPC-500» B MEPMOA PAGOTbI, CBAA3AHHbIN
C UMUTALMEN BbIXOAA HA NOBEPXHOCTb MAPCA

Wymnnnna A, 3apy6buna K.B., Lymninrna A.B.

CAHUTAPHO-TMTMEHNYECKOE OBECINEYEHUE SKCNEPUMEHTA «MAPC-500> 77
Wymunnna I A., Wymnnuna N.B., ConoBbeBa 3.0.

M3YYEHMUE NOTPEBJIEHUSA BEN1bA U OAEXXAbl B YC/ITOBUSAX SKCNEPUMEHTA 77
«MAPC-500»
Wymnnnra N.B.

PAOAVNALMOHHAS ONMACHOCTD INPU HVIHOTI{I’PVEMOVI SKCNEAULUN HA MAPC: 78
METOAbl ®PUSUNYHECKOUN N BUOJIOTMYECKOU 3ALLINTDI
UWypwakos B.A.

PA3SPABOTKA U SKCINNYATALUUA CKA®AHOPOB «OPJIAH-2» U AONOJIHUTEJIbHOIO 78
OBOPY1JOBAHUS U151 MNPOBEAEHWUSI PABOT HA UMUTATOPE MAPCUAHCKOM
MOBEPXHOCTU

Inbaksar A.L., ®ninnernrxos C.H.
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OrNABJIEHUE TE3UCOB HA AHI/INIACKOM SI3bIKE

ASSESSEMENT OF THE MAIN PERIPHERAL ARTERY and VEIN DURING MARS-500 80
USING ECHOGRAPHIC VOLUMIC CAPTURE AND 3D PROCESSING.
Arbeille P., Provost R., Georgescu M., Salez F., Porcher M., Dimouro D., Moreau V.,
Boucher A., Vincent N., Aubert A.

SOCIOMAPPING OF CREW COMMUNICATION IN EXPERIMENT MARS-500 80
Bahbouh R., Sykora J., Hoschl C., Lacev A., Lukas R.

“EARTH OF WELLBEING": A POSITIVE TECHNOLOGY TO PROMOTE 81
PSYCHOLOGICAL WELLBEING
Barios R.M., Botella C., Alcariiz M.

REST-ACTIVITY PATTERN CHANGES IN A 520-DAY SIMULATED MARS MISSION 81
Basner M., Dinges D.F., Mollicone D.J., Savelev I., EckerA.J., Di Antonio,
Jones C.W., Hyder E., Kan K., Morukov B.V., Sutton J.P:

AMBULATORY BLOOD PRESSURE MONITORING DURING THE MARS 520 82
CAMPAIGN:PRELIMINARY RESULTS
Beck L., Gauger P., Mulder E., May F., Chernogorov R., Vassilieva G.

CERTIFICATION OF KOREAN SPACE FOODS FOR MARS 500 EXPERIMENT 82
Beom-Seok Song, Jae-Hun Kim, Jong-Il Choi, Jae-Kyung Kim, Jong-Heum Park, Ju-Woon Lee,
Agureev Alexander, Agaptseva Tatiana, Belakovskiy Mark

HEART AND LUNG TELEAUSCULTATION IN THE MARS 500 ISOLATION STUDY 83
Brandt C:, Bersenev E., Moukadem A., Andreés E., Morukov B.V., Aubert A.E.

REDUCTIONS IN JUMP POWER; BUT NOT GRIP STRENGTH AND VOLUMETRIC 83
BONE MINERAL DENSITY DURING PROLONGED ISOLATION
Felsenberg D., Belavy D.L., Fomina E., Gast U., Rawer R., SchieB3l H., Schubert H.

PROGRESSIVE REDUCTIONS IN PHYSICIAL ACTIVITY DURING ISOLATION 84
Felsenberg D., Belavy D.L., Daumer M., Fomina E., Gast U., Gonzalez C.S.

NEUROBEHAVIORAL RESPONSES DURING A 520-DAY SIMULATED MARS MISSION 84
Dinges D.F., Basner M., Mollicone D.J., Savelev I., Ecker A.J., Di Antonio A.,
Jones C., Hyder E., Kan K., Morukov B.V., Sutton J.P.

NOOJ-BASED CONTENT ANALYSIS OF MARS-500 CREW RADIOGRAMS 85
Ehmann B., Balazs L., Shved D., Gushin V.

PSYCHOLOGICAL CREW SUPPORT PROGRAMME DURING MARS-500 85
Feichtinger Elena, Shevchenko Olga

BIOCONTAMINATION AS MICROBIAL BIOFILM DEVELOPMENT 86
ON SPACE MATERIALS DURING THE PROJECT MARS-500 - MICHA
(MICROBIAL ECOLOGY OF CONFINED HABITATS AND HUMAN HEALTH)

Canganella F., Bianconi G., E. Di Mattia, Rettberg P., Poddubko S.,

Ilyin V., Perero S., Ferraris M., Lobascio C., Saverino A., R. Fani

NEW METHODS FOR THE RECORDING OF PHYSIOLOGICAL PARAMETERS 87
WHILE IN A SPACE SUIT
Fietze 1., Penzel T., Suvorov A., Jushko K., Elbakjan A., Filipenkov S.
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