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1:0npeneneHmne HEBECOMOCTW;

HeBecomMocTb — COCTOsIHME, HabnogaemMoe HaMu, Koraa
cuna B3anMoOenCTBMS Terna ¢ onopoun unun c nogBecom
(Bec Terna) oTCyTCTBYET.

[1oBONLHO 4YacCcToO MCHE3HOBEHME Beca NyTatoT C
NCYE3HOBEHMEM rPaBUTALMOHHOIO MPUTSIXKEHUA. DTO HE
Tak. B kauecTBe npumepa MOXHO NPUBECTU CUTYyaLUIO Ha
MexayHapogHou kocmuyeckon ctaHumm (MKC). Ha
BbicoTe 350 KMNOMETPOB (BblCOTa HAXOXOAEHUS CTaHLUMN)
yCKOpeHune cBoboaHOro nageHnst UMeeT 3HadeHue 8,8
mM/c?, yTo Bcero nuwb Ha 10 % MeHblue, YeM Ha
noBepxHocTn 3emnu. CoctosiHme HesecomocTn Ha MKC
BO3HMKAET 3a CYET ABWMXEHUSA MO KPYroBon opbute C
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1.1:l'pnmepbl cOCTOAHUSA
e BB ETC

BMELLMBATLCA B NepeMeLleHns npeMeToB
OTHOCUTENbHO Kopabns .OTcyTCTBYOT
Kakne-nnbo BHeLLHMEe NOBEePXHOCTHbIE
Cunbl, AeUCTBYOLWMNE Ha Kopabnb.Hannune
)X€ BHELLUHMX NOBEPXHOCTHbIX cun (cuna
COMPOTUBIEHNS Cpebl, CUIbl peaKkLun
onopbl UNu noaeeca) - obszatenbHoe
YCIOBUE CYLLIECTBOBAHUS COCTOSAHUSA
BECOMOCTMU .

NTak, Teno, ceob6ogHO 1 NocTynaTesnibHoO
ABUXYyLLEeecs noa BNUAHUEM OOHUX CUN
TArOTEHUS, BCerga HaxoanTca B COCTOSHUNK
HeBecomMocCTu. NMpumepsbl: kKopabnb B
MWPOBOM MPOCTPaHCTBE, Nagatowumn nuaerT,
YesioBEK COBEpPLUAOLLNMI MPbIXKOK.

=>Ha Hapy>XXHOW CTeHe O4HOro 13 3gaHun B
Ocake nosiBUnca passnekatenbHbIn NngT
Yabafo, npeanaratoimnin Bcem xenaroLwmm
ncnblTatb CBOOOAHOE NageHue ¢ BbiCOTbI 74
MeTpoB Hag 3emnén. OH NogHNUMAaET LWECTb
YesioBEK Ha BbICOTY 74 MeTpoB (Haa
YPOBHEM 3eMnu), 4a€T UM nonboBaTbCcA
OTKpbIBaKLLIENCH NaHopaMoun ropoaa, rnocrie
Yyero nagaet Ha 60 meTpoB.

PasymeeTcs, B KOHUE nyTewecTBnda annapar
MSArKO TOpMo3uTcs. Ho makcnmanbHas
CKOpOCTb, pa3smBaemas Yabafo B
cB060gHOM NageHun BHyLIMTEeNbHa — 22
MeTpa B cekyHay unn 79,2 kunomeTpa B B

Hac. Hayano




2: TPEeHNPOBKM U aganTauuns
4yeroBeka K COCTOSAHUIO
HEBECOMOCTW



2.1: TPEHUPOBKN B cCaMOrIeTe

Nioan no-pasHoOMy NepeHOCHAT KpaTKOBPEMEHHYH HEBECOMOCTb M M0 3TOMY NPU3HaKy AensTcs Ha
TpW rpynnbi:

B nepsyto rpynny BXO4ST nNuua, KOTOpble NepeHOCAT KpaTKOBPEMEHHYIO HEBECOMOCTL 6e3
3aMETHOro yxXyaLeHnsa obLero camovyBCcTBUS, He TepST paboTocnocobHOCTM B noneTe 1 NuLlb
NCMbITbIBAOT YYBCTBO paccriabneHHOCTM nnun obneryeHns BCrneactTeme noTepu TSHKeCTU
cobcTBEeHHOro Tena. Bce coBeTckMe KOCMOHaBTLI Oblfv OTHECEHbI K 3To rpynne. Ong
unncTpaunmn npusegem 3anncb, caenannyto KO. A. NarapmHbiM nocne nepBoro nosneta ¢
BOCMNpOU3BeeHMEM HEBECOMOCTN Ha OBYXMECTHOM camoneTe: «[lo BbINONHEHUS «rOPOK» MorneT
npoxoaun Kkak odbl4HO, HoOpMarbHO. [pu BBOAE B «FOPKY» NpUXaro K cMaeHblo. 3aTteM cnageHbe
OTOLUSO, HOMM NPUNOAHANUCE ¢ nona. [locmoTpen Ha NpuMbop: NokasbiBaeT HEBECOMOCTb.
OwyuweHune npusaTHon nerkoctu. NMpobosan ABuratb pykamu, ronoBon. Bce nonyyvaetcst nerko un
csoboaHo. MNonman nnaeawwmi nepea NMUOM KapaHaall v WiaHr KncnopogHoro npubopa. B
I'IgOCTpaHCTBe opueHTMpoBarncs HopmarbHo. Bce BpemMsa Buaen Hebo, 3eMsto, Kpacusble KyyYeBble
obnakay.

Bo BTOpYtO rpynny BKMHOYAKTCS NULA, UCMbITbIBalOLLIME B NEepPUOa HEBECOMOCTM UNIH03UN
nafeHns, a Takke YyBCTBO NepeBopadYnBaHns, BpalleHus Tena B HeonpeaeneHHOM NoroXeHuu,
NoABELLUEHHOCTN BHM3 rofioBOW U T. A. YKa3aHHble ABMNeHUs B nepBble 2—6 ceK. CoNnpoBOXAatoTcs
GEeCrnoKoNCTBOM, NoTepen opueHTaLun B NPOCTPAHCTBE U HEMPaBUIbHbIM BOCNIPUATUEM
OKpY>KatoLLielt 06CTaHOBKM 1 cobCTBEHHOTO Tena. B psae cnyyaeB HabnogaeTcsa aridopms (CMex,
UrpuBOE HacTpoeHue, 3abbiBaHMe O NporpaMMe aKkcrnepumeHTa u T. 4.). Mocneayowme noneTsl ¢
BOCMNPOM3BEeAEHNEM HEBECOMOCTM He BbI3bIBalOT Y AAaHHOW rpynnbl NHoAen CTOMNb OCTPbIX
oLlyLeHWNA. HacTynaeTt npuBbikaHue, agantaums. [Ans npyumepa npuBeaemM U3noxeHue
pe3ynsTaToB camoHabnoaeHusa ogHoro u3 astopoB (B. U. Ilebenesa), caenaHHoe nocne ero
NnepBoro noneTta Ha HEBECOMOCTb B cneLuanbHO 060pyaoBaHHOM caMoreTe.
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K TpeTben rpynne oTHOCATCA nuua, y KOTOPbIX MPOCTPaHCTBEHHAs
Oe30pUeHTauna u Unn3nmn BblpakeHbl CUSTbHEE, NPOAOIMKATCS Ha
NPOTSXXEHNN BCEro nepnoga HEBECOMOCTM U MHOMQA COYETAKTCH C
ObICTPbIM pa3BUTUEM CUMMITOMOB MOPCKOW O0ONe3HU. Y oTaerbHbIX
npeacraBUTENEN 3TOM rpynnbl UNM3NK NageHnsa JOCTUrarT
KpanHen CTeneHun, ConpoBOXa4arTCcA YyBCTBOM Y’Kaca,
HEeNpPOn3BOSbHLIM KPMKOM b pe3knm nosbilleHneM ABUraTernibHOu
aKTUBHOCTW. [1pn aTOM HabnogaeTcs NnonHaa ge3opmueHTauua B
NPOCTPaHCTBE U NOTEPHA KOHTAKTa C OKPYXXatloLWnuMm nogbmu
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2.2:TpeHnpoBKK B baccenHe

C 1966 roga amepukaHCKME KOCMOHABTbI Ha4Yanu TPEHNPOBATLCA B creumnanbHbIX
«baccenHax HeBeCOMOCTU». HeCcMOTps Ha CONPOTUBINEHNE, KOTOPOE BO3HUKAET Npwu
ABWKEHUM Terna B XUOKOCTU, MeToAbl HENTpanbHOM NnaBy4ecTy, Co3gaBaeMomn
Norpy>xeHnem B BoAy, NO3BOSISOT 03HAKOMUTb KOCMOHABTOB C AUHAMWKOWN
4YernoBeYyecKoro Tena, MMetoLLLero Tpu cteneHn csoboapl (puc. 44). KocMOHaBThl,
TPEHMpPOBaBLUMECHA 0 NOSIETOB B KOCMOC B Takmx 6accenmHax HEBECOMOCTH, JatoT
3TOMY BMAY TPEHUPOBOK BbICOKYHO OLEeHKY. KocMoHaBT 3. OngpuH, cpaBHMBas
3afiaHn4, BbIMOMHSABLUMECHA UM BO BpeMsl TPEHUPOBOK B BaccernHe, ¢ 3agaHnsmu,
KOTOpble eMy MPULLOCH BbINOSHATL NO3Xe B KOCMOCE, YTBEPXAAET, YTO
«nogBogHaa uMmnTaums HeBECOMOCTU MMEET 3HaYuUTENbHbIE NpenmyLlecTBa nepes
nMUTaUnen HeBECOMOCTU B CaMorieTe, TaK Kak B YCIIOBUsIX BaccenHa Mbl MOXeM
nocnegoBaTeribHO OCYLECTBNATL BCe onepaunn, KoTopblie NOTOM MPON3BoOAMM Mpu
BbIMOMTHEHUN 3aaHU B KOCMOCE, U MOXXEM NPOBEPUTL BECH MiaH noneta nunum no
KpanHen Mmepe Ty ero 4acTtb, KOTOpas cBf3aHa C BbIXO4OM M3 KOCMUYECKOro
Kopabnsay.

[Mpun TpeHnpoBKkax B «baccenHax HEBECOMOCTU» Heobxoanmo, 4Tobbl KOCMOHAaBT
ObIn B TOM Xe ckadhaHape 1 ncnonb3osars To e 06opyaoBaHue, ¢ KOTOPbIMU OH
byneTt paboTtaTb BO BpeEMSI KOCMUYECKOro noneta. [na npasuinbHOro
BOCMPOM3BEAEHNSI ANHAMMUKN OBMKEHUI BAXXHO Takke, YTOObl KOCMOHABT Obin
COOTBETCTBYOLLUUM 06pa3omM HarpyxeH 6annactom. SKCnepuMeHTbl, NPoOBeAEHHbIE
B HayyHo-uccnegosatenosckom UeHTpe BMC CLUA B [IxoHcBunne, wrat
[MeHcMnNbBaHKUSA, NoKasanu, YTo ecnn Boay B baccenHe 3aMeHUTb XUOKOCTbIO Ha
OCHOBEe nonngumeTuricunokcaHa (KpeMHUmMopraHmyeckoe coegmHeHne, Bxogsilee B
COCTaB KPEMOB 1151 KOXXM U KOCMETUYECKNX CPeCTB), TO KOCMOHABTbI MOryT
OCTaBaTbCs B COCTOAHUM HENTPAribHOW NiaBy4ecTn B TeYEHNE HECKOSTbKUX OHEN
NN, MOXeT BbITb, Aae Heaerb. Takon baccenH HeBeCcoMocTn Byaet ocobeHHO
nosieseH ansi TPEHMPOBOK KOCMOHABTOB nepen NnosieTaMmm Ha KOCMUYECKUX
CTaHUMsIX B6e3 NCKYCCTBEHHOW rpaBuTaLmn.
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2.2.1:TMAPOHEBECOMOCTb

[MaopoHeBECOMOCTL - OAUH N3
Hanbonee adPEKTUBHbIX
cnocoboB MoAENUPOBaAHUS
ycnoBuun paboTbl KOCMOHaBTa
B OTKPbLITOM KOCMOCe. OTOT
cnocob ocHOBaH Ha
nomMeLleHnn OObEKTOB
KOCMWUYECKOU TEXHUKU U
KOCMOHaBTa B cKkapaHape B
rmapobaccenH u npunaaHus M
HenTpasibHOW NfaBy4ecTH,
6e3pasnnuyHoOro paBHOBECUSA U
©e30MopHOro COCTOSAHUS.

B
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3:Peakuunsa opraHmama KOCMOHaBTOB Ha
HEBECOMOCTb BO BPEMSA KOCMUYECKNX
NONeToB.



J.4. 1 1SpPBDbIC T1IUJIC I Dl b RULNVIVUL, YTaRruVvin
KOCMOHAaBTOB Ha KpaTKOBPEMEHHOE
npebbiBaHME B KOCMOCE.

B HayanbHOM nepuoae npebbiBaHNA KOCMOHaBTa B COCTOAHMM HEBECOMOCTMU
oTMe4aeTcs 6orbLLoe MOCTYMNeHNE XNOKOCTU U3 TKaHEN B KPOBSIHOE Pycho,
npuBoasLLee K yBeNMYEeHU0 obbemMa LMPKYNNMPYHOLLEN KPOBU U PACTAXKEHWNIO
LeHTpanbHbIX BEH U Npeacepann. ITo sBAAeTCs MOBOLOM K CUrHamny B LeHTpanbHYo
HEepPBHY CUCTEMY O BKITHOYEHUM MEXAHM3MOB, CNOCODCTBYIOWMX YMEHbLUEHMIO
N30bITKa XNOKOCTU B KPOBW. B pesynstate BO3HUKAET psad pednekTOPHbIX peakuum,
NPUBOOSALLNX K YBENTMYEHUIO BbiBEAEHNA XUOKOCTU, @ BMECTE C HEN U conemn 13
opraHm3ama. B KOHEYHOM NTOore MOXeT CHU3UTLCA BEeC Tena n U3MeHUTbLCH
cofepXaHne HEKOTOPbIX ANIEKTPOSINTOB, B HaCTHOCTU Kanus, a Takke N3MeHUTbCSA
COCTOSIHME CepaeYHO-COCYANCTON CUCTEMBI.

N3meHeHns aBuraTenbHON pyHKLMM B MOMeTe XxapakTepuayoTcs BbipaboTKoOM B
TeYeHne NepBbIX TPEX CYTOK NpebbliBaHMUsS B HEBECOMOCTIN HOBOMO cTepeoTuna
ABWXeHUIN. B nepBble cyTkn noneTta obbIMHO BO3pacTaeT BPeMs BbiNONHEHS
HEKOTOpPbIX pabounx onepaumnii 1 3aTPyOHSAETCSA OLEHKa MbILLEYHbIX YCUMUNA,
HeobXxoaMMbIX AN BbINOMHEHMS psaaa ABmxkeHuin. OaHaKo ye B TeYeHNe HECKOMbKNX
NepBbIX CYTOK rNoreTta 3TN ABWXEHNS BHOBb 0OPeTatoT HEOOXOAMMYH TOYHOCT,
YMEHbLLATCA HEOOXOANMbIE YCUIUSA ANS UX BbINONHEHUS N 3PEKTUBHOCTb
[ABuratenbHon paboTocnocoGHOCTM BO3pacTaer.

B
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3.2:13aMeHeHnqa B opraHn3me 4Yenoseka
npu onUTenbsHOM rNnpebbiBaHNUN B

HEBECOMOCTMW.

B ycnosusix gnutenbHoro npebbiBaHnsa Ha opbuTte, Hanpumep, Ha 6opTy
MexgyHapogHom kocMmudeckon ctaHumm /MKC/, kocTn acTpoHaBTa TEPSIOT CBOHO
NPOYHOCTL ObICTPEE, YEM CHMTANOCh 40 CUX Nop. HoBble M3bICKaHUS aMePUKAHCKNX
YYEHbIX NO3BOMAKT cAenaTb BbIBOA, YTO B CPeAHEM AaHHbIN NnokasaTesib
cokpawiaetcs Ha 14 npou 3a nonroga Ha opbuTtanbHon nabopatopun. Y Tpex ns 13
aCTpPOHaBTOB, 3a COCTOSIHMEM KOTOPbIX HAabnogann amepukaHubl, nokasarternb
cokpartuncda Ha 30 npou, 1 cTan 9KBMBaneHTeH NPOYHOCTN KOCTEW NpecTaperion
XXEHLUMHBI, XXUBYLLIEN Ha 3eMrie U CTpagatoLen 0CTEONOPO30oM /paspexxeHmne KOCTHOro

BellecTBa/.

BbINo ycTaHOBNEHO, YTO 3a KaXabli MecsL, npebbiBaHMs Ha opOuTe Takne nokasaTenu
MPOYHOCTU KOCTU, KaK NIOTHOCTb KOCTHOrO MUHeparna, cokpawatorcsa Ha 0,6 - 5 npou,.
[MpexxHne nccrnenosaHns rnokasbiBann nHou pesynerat - 0,4 - 1,8 npou.

[1aBHO U3BECTHO, YTO BO BpeMA ONNTENIbHOIO I'Ip66bIBaHVIFI B YCINNOBUNAX HEBECOMOCTHU
NMPUBbIYHbIE K 3EMHbIM HaAarpy3kam MblLUL bl YEJTOBEKA NOCTENEHHO TEPAKOT CBOKO CUJY,
a ynpyroctb KOCTHOM TKaHWU COKpallaeTCH. I'IoaTomy YTOObI CBECTM 3TN HErATUBHbLIE
nocneacrend K MUHUMMYMY, KOCMOHaBTbI 069a3aHbl BO BpeMA MUCCUN 3aHNMATbCA
d)VI3I/I'-IeCKI/IMI/I yrnpaxXHeHnamMmm He MeHee AIByX YaCoB B AIEHb U NPOXOANTb
ONNTENbHbIN KYpC pea6I/IJ'II/ITaLI,I/WI nocJie Bo3BpaeHnAa Ha 3emMnto.

B
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3.3:bopbba ¢ HeraTMBHbIM BNUAHNEM
HEBECOMOCTMN.

B xoge uccnegoBaHnn UCNbITbIBANIMCL MHOTOYUCIIEHHBLIE METOAbI 4SS MPOUIaKTUKN
HebnaronpUATHOrO BINAHUA HEBECOMOCTU, HE CBSA3aHHble ¢ npumeHeHnem NCT. K Hum
OTHOCATCH, Hanpumep, onsndeckme MeTOAbI, HanpasfeHHbIe Ha YMEHbLUEeHWe
nepepacnpegeneHus KpoBu B OpraHn3Me KOCMOHaBTa BO BPEMS UMK NOCINe OKOHYaHUA noseTa, a
TaKkKe Ha CTUMYNALUUIO HEPBHO-pedNEKTOPHbLIX MEXaHM3MOB, PErYNMPYIOLLNX KpOBOODpaLLleHVe B
BepTUKANbHOM MONOXeHUn Tena. [Jna aToro ncrnonb3yrTca NpunoXXeHne oTpuuaTenbHOro
AaBNEHNA K HWXKHEWN YacTu Tena, HaknagbiBaeMble Ha PYKU U HOMM HaZyBHble MaHXeTbl, KOCTIOMbI
ONA co3daHusa nepenaga nonoXuTernbHOro JaBrieHns, BpalleHe Ha ueHTpudyre manoro
pagnyca, UHEPUMOHHO-yAapHble BO3OENCTBUSA, ANEKTPOCTUMYIISALNSA MbILLLL HUXXKHUX KOHEYHOCTEN,
9NacTUYHbIE U NPOTUBONEPErPy304HbIE KOCTIOMbI U T.4.

Cpean apyrux MeTofoB NoaobHoM NpodUNakTUKM OTMETUM (hU3NYECKNE HarpysKu,
HanpasneHHble Ha NoaaepXaHne TPEHUPOBAHHOCTM OPraHn3Ma U CTUMYMALNI0 HEKOTOPbIX rPym
peLenTopoB (hranyeckne TPEHUPOBKU, Harpy3oUHbIe KOCTIOMbI, Harpy3Kka Ha CKener);
BO3[ENCTBUS, CBSA3aHHbIE C perynauuen nutaHus (qobasneHve conei, 6enkos 1 BUTaMUHOB B
MUY, HOPMUPOBaHNE NMUTAHUA 1 BOAONOTPEOneHns)

MpodmnakTuyeckne cpeacTea NPOTUB Kakux-Nnnbo HebnaronpusTHbIX COBUIOB B OpraHM3mMe
KOCMOHaBTa MOryT 6bITb 3PEKTUBHbI NMLLIL B TOM Clly4ae, eCN OHM Ha3HaYatoTCsl C y4EeTOM
MexaHu3Ma 3TUX HapyLeHU. NpuMeHnTeNbLHO K HEBECOMOCTM NpodunnakTMYeckne cpeacTaa
OOMKHbI ObITb HaMpaeneHbl B NEPBYI0 OMepedb Ha BOCMONHEHE AeduumnTa MblLLEYHOW
aKTMBHOCTMU, a Takke Ha BocnponsseneHne acpdekToB, KOTOpbIe B YCNOBUAX 3eMNnu
00byCrnoBNMBAKOTCA BECOM KPOBU 1 TKAHEBOW KUOKOCTH.

B
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4: Bo3BpalleHNE K cune TSXXeCTu

Mpw Bo3BpaLLEeHUM Ha 3eMIio CyObEKTUBHO YBENUYMBAETCS BEC
NpeamMeToB M COGCTBEHHOIO Tera, U3MEHSIETCA perynsauus
BepTMKanbHom nosbl. Mpu nocnenoneTHoM nccnenoBaHnm
aBuraTenbHou cdepbl Y KOCMOHaBTOB BbISIBISETCS
YMeHbLUEeHNEe 06bema HMKHUX KOHEYHOCTEN, HEKOTopas NoTepst
MbILLEYHOW Macchl 1 cybaTpodmsa aHTUrpaBUTaLMOHHON
MYCKynaTypbl, rMaBHbIM 00pa3oM ASMHHBLIX U LLMPOKUX MbILLILL
CMUHBI.

B nocrnenonetHomMm nepuoae B yCroBuax 3emsiv KpoBb CHOBa
obpeTaeT CBOM BEC N YCTPEMMAAETCA K HXKHUM KOHEYHOCTSAM U
BCIeACTBME CHWKEHNA Y KOCMOHABTOB TOHYCa COCYAOB U
MbILULL 30€Cb MOXET cKannueaTbCs 60nbLIe KPOBU, YEM
00bI4HO. B pesynbrate nponcxoamT OTTOK KPOBM OT MO3ra.

Bce nsmeHeHus, kotopble HabnogaTcs Y KOCMOHABTOB B
noneTte, ABMSATCA 0bpaTUMbIMK, OHM BeccrneaHo nc4esatoT B
pasHoe BpeMsi nocrie noneta. Heobxoanmo Bce e ckasatb,
YTO Mbl eLle He BCe 3HaeM O peakumnax KOCMOHaBTOB B
ANUTENbHOM NoneTe, He Co BceMu HebnaronpusiTHbIMK
aBneHnsMn Mmoxxem 6opotbca. PaboTbl B 3TOM NnaHe
NpeacTouT eLLe MHOro.
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S: larn kocmunyeckom tTexHonormmn. Yto MoXXKHo
nenatb Ha opouTe.

Y Hac u B CLUA TexHonornyeckast esaTenbHOCTb B HEBECOMOCTHU npwo6pena Takoun pa3max, 4YTo no
CBOEMY pa3Hoo6pa3|/|ro I'IpM6J'IVI3VIJ'IaCb K TEXHOMormm B cCaMmoM LLIMPOKOM CMbICJI1€ CI10Ba,
OCBOEHHOW B 3€MHOW NpPaKkTuKe. CerogHs B pealibHbIX YCITOBUAX KOCMUYECKOIo noJjieta He TOJIbKO
BblpallnBaroT NnostynpoBOAHNKOBbIE KPpUCTallJlbl, BaApAT CTEKIO, N3roTaBJINBAIOT ClrJjiaBbl, HO U
nposoaAT C60p0‘-IHO-MOHTa)KHbIe " peMOHTHO-I'IpO(bI/IJ'IaKTVI‘-IeCKVIe pa6OTbI, HanbINART NMOKPbITUA,
UCMbITbIBAOT MaTepuarbl, y3Iibl, O60py,D,OBaHVIe. Pe3yanaTb|, NnoJtlydeHHble Ha 60pTy COBETCKUX
NMMNOTUPYEMbIX N aBTOMaTUYECKUX alnnapartoB, HanpaeJieHbl Ha yOOB1ETBOPEHNE HAaYy4YHbIX U
XO3SANCTBEHHbIX I'IOTpe6HOCTel7I yernoseka. BmecTe ¢ TeM OHU OKa3bIBAOT BNUSHUE HA OBNUK 1
TEXHNYECKUN YpOBEHb CaMnX Nn3gennm KOCMNYeCcKoro MaLLNHOCTPOEHNA.

Henb3a ckasaTb, YTO BCE CBOMCTBA KOCMUYECKOMN cpenbl NpuBnekarT BHUMaHNE TEXHONOIOB.
I'IepBoe MeCTO 34eCb 3aHMMalOT COJTHEYHbIE JTY4W.

MNpeobpasyembie B 3NEKTPOIHEPTUIO, OHW NMUTAKOT BCe GOPTOBLIE CUCTEMBI, BKIHOYasA nedn ans
BblpalLMBaHUS KPUCTaNNoB, 000opyAoBaHme ANs HamnbINeHWs MOBEPXHOCTEN B BaKyyMe.

A BOT 13 OoCTarnbHbIX KOCMU4Yeckux "bnar" noka "3agencreoBaHa" TONbKO HEBECOMOCTb. 3peaka
HaxoAuT NPUMEHEHNE KOCMUYEeCKMn BakyymM. OcTarnbHbIM CBOMCTBaAM NoKa He npuLlen vyepes.

Kocmunyeckas TexHonorus pogunace nuwb B 1969 r. Ha kopabne "Coto3-6" Banepuin Kybacos
cBapuvBan getanu nnasmMeHHon Ayron HU3KOro AaBreHnsa 1 NNaBAWMMCS SNeKTpoaoM, pesan
MeTasnn anekTPOHHbIM fy4oM. Torga BnepsBble B KOCMUYECKOM MOoreTe npoLunim
9KCnepuMeHTasbHY0 NPOBEPKY OCHOBHbIE MeTanypruieckune npoLeccbl — nraBka maTepuarnos,
dopMOBKa XUOKMUX MacCC, UX OXNaXKaeHne n Kpuctannumaauma. bbino npakTMyeckn gokasaHo, YTo
B HEBECOMOCTM M B BaKyyMe MOXHO BbINOSHATb TEXHOMOrnyeckne onepaumm. OgHOBPEMEHHO
BbISICHUITOCb: NPOTEKAOT OHN TaM MHaYe, YeM Ha 3emrie, Tak Kak Ha opbuTe peLuaroLLyto posib
UrparoT CUMbl NOBEPXHOCTHOIO HaTSXXeHUs, Anddy3ns, KanunnsapHole apdekTbl 1 gpyrne
MHEXMOSNEKYNAPHbIE B3aMOLENCTBUA.
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C Tex nop npowno Asa gecatuneTus. Ha cHeT KOCMUYECKON TEXHOMOMMM yXXe 3anucaHol
ycrexu, KOTopbIX Xaanu, KoTopble NporHo3nposanu. Ha nepBbiXx COBETCKUX
opbuTanbHbIX cTaHumax "CantoT", Ha amepukaHckon ctaHumm "Ckannab" n B
coBMeCTHOM nonete kopabnen "Coto3" 1 "AnonnoH" 6binmM NocTaBneHbl OnNbIThI,
NO3BOSIMBLUNE CneunanucTam caenaTtb ONTUMUCTUYECKUIN BbIBOA: NPOAYKLUMS
KOCMMYECKMX LIEXOB B pAe Crny4vaes Mo KadecTBYy NpeB3onaeT 3eMHble obpasubl
CMOXET YCMELLUHO CIYXWUTb B PasfinyHbIX OTPACsAX HAapO4HOro X035MCTBa N B HayKe.

He obxogunock 1 6e3 pasovapoBaHu. HekoTopble COBETCKME U 3apyDeXHbIe
cneuvanucTtbl Nog BIMAHNEM NePBLIX YCNEXOB caenany NocneLwHoe 3aknioveHne:
[OCTaTOYHO BbIHECTU NMPOU3BOACTBO B KOCMOC — U Nofy4aemMasi Tam NpoayKums
bynet B o6sa3aTenibHOM nopsiake 6ornee BbICOKOKAYEeCTBEHHOM MO CPaBHEHUIO C
3eMHbIMN n3genuamn. Bce okasanoch, ogHako, ropasfo CroXxHee.

Tak, HeKOTOpble NOAroTOBIEHHbIE HA 3emie OAHOPOAHbIE CMaBbl NOCe NepennaBskm n
Kpuctannusaumm B HeBeCOMOCTU NOTEPASIN OOAHOPOLAHOCTbL, B HUX MecTamm
OOHapYy>XUINCb CKOMMNEHNA OTAENbHbIX hpakuunn.

Ha 6opTty cTtaHumin "Ckannab" amepmkaHCKMM acTpoOHaBTaM He yaanocb 4o0buTbCs
HY>KHbIX KQ4€CTB Y KPMCTanmnoB aHTUMOHMAA rannus. A B Kpuctannax, BblpalleHHbIX

n3 pacteopoB Ha "CantoTe-5", cogepkanocb 0onbLUE ra3oXUAKOCTHbIX BKIHOYEHUN,
4YyeM B aHarornM4HbIX 3eMHbIX obpasuax.

Bce 3T HeOXXnaaHHOCTHN, NpenogHeCEHHbIe HEBECOMOCTbBIO, CBUAETENLCTBOBANMN O
TOM, YTO B KOCMOCE BelleCcTBa BO BpeMs ha30BbIX NpeBpalleHnin BeayT ceds no-
pa3HOMY U He Bceraa Tak, Kak Mbl pacCyYMTbiBaeM, MCX0As N3 3€MHOrO OnbiTa U
3eMHbIX Teopui. BeiBoa Obln ogHO3HAa4YeH — HYXXHO pa3pabaTbiBaTb OCHOBbI HOBOIO
pasgena ounankm — "punsnkn HesecomocTn". MNoTpedboBanncb COOTBETCTBYIOLWLME
NOSIETHbLIE SKCMNEePUMEHTbI, UCCrieqoBaTeribCkasa U perncTpupytoias annapaTtypa.
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3a [aBa OecAaTuneTums ot NnepBbiX 3aTBepAEeBLUNX B KOCMOCE KXUOKNX MacC
MeTallfia U BbIPOCLUUX KPUCTAJ1MOB Mbl NMOAOLLSTN MOYTU BIMJ1IOTHYHO K XOpPOLIO
Hana>xeHHOMY NpoMbILLUITEHHOMY MNMPOM3BOACTBY MosfynpoBOAHUNKOB U

ONTUYECKNX CTEKOM, OQHOPOAHbIX CrnaBoB, OECNPMMECHbIX NEeKapcTB U
BaKLUMH.

B uenom aknnaxamu "Cantota-6" Ha TEXHONMOrM4YeCKNX yCTaHOBKax
"Kpuctann" n "Cnnas" nposeaeHo rnovtu 200 nnaBoK, N3roTOBNEHO OKOSIO
300 obpasuoB NonynpoBOAHUKOBLIX Matepuanos, CrnaBoB, CTEKOM, U3 HUX
cBbilwe 50 — No MHTepHaunoHanbHbIM MeTOAUKaM.

Brnepsble B NpakTuke Oblnn BblpalleHbl CPaBHUTENBHO KPYMHbIE
TPEXKOMMNOHEHTHbIe KpucTansbl KPT — coeauHeHns, COCTOSALLEND U3
aToOMOB KagMus, pTyTu 1 Tennypa. B 3eMHbIX yCrnoBUsSX Nony4YnTb Takue
KpYMHblE 3K3EeMMNISAPbl HE yAaeTcsl n3-3a OBbICTPOro paccrnavBaHus
pacnnaea. Kpuctannel KPT HaxooaT npMeHeHne B NpueMHuKax
NH(PaKpaCHOro (TennoBoro) nany4vyeHna. [invanasoH "3peHna” aTux
NPUEMHMKOB BecbMa LLUNPOK — oT 1 o 30 MKMm.

Bbin BblpalleH U pag apyrnx Kpuctansos, NPeBOCXOAALMX NO CBOUM
CBOMCTBaM 3eMHble aHanorn. bonee ynopsgovyeHHasa BHYTPEHHSAS
CTPYKTYpa, YnctoTta, bonblune pasmepbl — TakoBbl OCOBEHHOCTU
KOCMUYeCcKOoW npoaykuun. BoT 4TO 3HAYUT "BbIKIMIOYUTL U3 UTPbI" CTOSb
MOLLIHYIO CUNY, KaK 3eMHas TSXXeCTb.
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[110THOCTL OedEeKTOB KpUCTaNMYeCKon peLleTkm repMaHma u aHTUMOHUAa
NHAOWS, BblpalLEHHbIX B HEBECOMOCTU, B CTO-ThICAYY pa3 MEHbLUE, YEM Y
3eMHbIX obpa3suoB. [MogobHblie kocmudeckue "usgenusa” obnagatT n 6onee
BbICOKMMU anekTpodunanvyecknmmn napametpamu. CrniegoBaTtensHo, U
pagnoaneKkTpoHHbIe Npubopbl, paboTatowme Ha Taknx Kpuctannax,
OTNIMYaOTCA NOBbILLEHHBIMN TEXHUYECKUMU XapaKTepUCTUKaMN.

C nomoLubio yctaHoBkM "Micnaputesnbs” B yCroBMsAX KOCMUYECKOro Bakyyma
nposoaunock cebiwe 200 HanbIeHWn 30n0Ta, cepebpa, mean u pasnnyHbIX
CNJS1IaBOB Ha CTEKMNSAHHbIE, NOSIMMEPHbIE U MEeTanMMYecKkne noBepxHOCTH.

OcBoeHmne aTon TEXHOMNOrMM NO3BOSIIET BOCCTAHABNMBATh ONeck 3epkanbHbIX
0OBbEKTUBOB U OTpa)kaTterneun, He Bo3Bpallast ux Ha 3eMnto, a 3Ha4YuT, He
3aTpadmBas BpEMEHU N CPEACTB HA TPAHCNOPTUPOBKY.
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Ha ctaHuumn "CantoT-7" Bnepsble
OblNn Ha4YaTbl 3KCMNEPUMEHTLI B
obnacTtu buotexHonormn. Ha
yctaHoBke "TaBpuna" metogom
anekTpogopesa nogsepranunch |
pas3gesieHnto KNeTkU KOCTHOIO M(
KPbIC, CbIBOPOTOUYHbLIN anbbyMnH &
remorrnobunH Yyenoseka, CMeCb
OenkoB. BbigeneHHble cbpaKLu/M
OTNNYanucb BbICOKOW YnNCTOTOW. B
nocreayrLwemM Ha cTaHUnK Hapsay
c "TaBpuen" npumeHsanaco ewe
ofdHa anekTpodopeTnyeckas
yctaHoBKa "[eHoM". Ha Hen
nonyyeH psig LeHHbIX Ans
MeOVULMHCKOW 1 BETEPUHAPHOM
NPaKTUKK NeKapCcTB
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6: bBuorexHonormna Ha opobuTe.

TonbKo poccumnckada 4acTb HaydHou nporpammbl 20-1 akcneanummn Brnodana 42 pasnuyHbix 3KCNepuMeHTa,
naTb 13 Kotopblix HAa MKC eule He npoBogmnuck. KoCMOHaBTbI NpuBE3nn Ha 3eMito Npobbl U KacceTbl C
pesynbratamMmu NpoBeaeHHbIX Ha 6OPTY SKCNEPUMEHTOB, a Takke BuopeakTop C NOMy4YEHHLIMA B
HeBecoMOoCTu cybecTpaTamn. Mx nonyumn Ha opbute cmeHwmk akunaxa MKC-20 - Makcum Cypaes, a
Mapanka n bappatt goctaBunu 6uopeakTop 06paTHO. AKCNEPUMEHT "Brnoamynbcua” No KynsTUMBMPOBAHUIO
BakTepumarnbHbIX KynbTyp 1 MUKOPU3HbIX rpnbos npowwen Ha MKC B neproa nepeCcMeHKN SKNNaxemn yxe
ceabMOoW pas, K TOMY XXe yYeHble BrnepBble NpoBesniv B Guopeaktope HOBbIN akcnepumeHT "Kackaa".

Kpome Toro, KOCMOHaBTbI NPUBE3NN BOCEMb NPOBUPOK C "KOCMUYECKMMU AONTroXuTeNnaMn" - LutTammamm
KNEeTOK XeHbLUEHS 1 TUCa cpeaHero, KoTopble nyTewectsoBany Ha MKC gBa mecsaua. [1ns KneTok Tuca aT1o
61110 BTOpOe opbuTanbHoe nytellecTsne, A4 XeHbleHd - TpeTbe. 1o cnosBam pykoBoantens
akcrnepumeHTa "XeHbleHb-2" TaTtbsaHbl KpalleHMHHUKOBOW, NCCrieaoBaHus rnokasanu, 4to "nocne
BO34eNCTBUSA 0aKTOPOB KOCMUYECKOro rnoneTa, NpoayKTUBHOCTb KINETOK XeHblueHst ctana Ha 20-30
NPOLEHTOB BblILLE, YEM B KOHTPONbHOW rpynne Ha 3emne". HoBbIM NOMIETOM yYeHble XOTenu "3akpenuTb 9Tu
CBOMCTBA, YTOObI Nony4nTb 60nee aPPEKTUBHYIO NNHUIO KNETOK", N3 KOTOPbIN BNOCNEACTBUM MOXHO OyaeT
NpoOn3BOAUTL HOBbIE YyA0-NekapcTBa, cnacaroLme 4YernoBeyecTBO OT MHOMMX Cepbe3HbIX DOnesHen, B TOM
4yucne OT paka.

B nocnegHue rogbl ObICTPbIMM TEMNAMM CTano pas3BMBaTbCA Takoe HOBOE HarnpasfieHne NccnegoBaHum, Kak
KocMun4yeckas BMOTEXHONOrs, OCHOBHOW 3aJaden KOTOpon ABNAeTca pa3paboTka METOAOB MOMyyYeHUs B
HEBECOMOCTM 0COB0 YMCTbIX NEKAPCTBEHHbIX NpenapaTtoB 1 GMONOrMYeckn akTUBHbIX BELLECTB (TOPMOHOB,
BUTaMMHOB, depMeHTOB). HeCcMOTpsi Ha HEGONbLLOM CPOK CYLLECTBOBAHUS, KOCMUYeckast brnonorus u
KOCMU4eckas MeauumHa 3aHsann NnpoYHble No3nLnK cpean Apyrnx Meguko-b1monornyecknx Hayk. 3to
ob6bAcHAETCA OypHbIMM TEMNAaMK Pa3BUTUS 3TUX obnacTen, HOBM3HOM peLLaeMbiX 3a4a4y 1 BneYaTnsaowmnumm
OOCTUMXXEHUAMM, KOTOPbIE NPUBIIEKAIOT BHAMAHWE CNeLnanmcToB U LUMPOKOW Hay4YHOM OBLLECTBEHHOCTH.
BonbLuon 06bem HakoNMEeHHbIX 3HAHUI O XU3HeOEeATENbHOCTUN OpraHn3mMa B YCIOBUSIX BO3AENCTBUS
haKkTOpPOB KOCMUYECKOro NPOCTPaHCTBa, ANHAMUYECKNX 0akTOpOoB NosieTa 1 UCKYCCTBEHHOM cpeabl
obuTaHus, a TakKe JOCTUKEHMUSI KOCMUYECKOWN TEXHUKUN ABNSAIOTCSA pearbHbIMU NpegnocbkinikaMmu ans
WHTEHCUBHOIO OCBOEHNA KOCMUYECKOro npocTpaHcTea B XXI B.
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7: JledeHune B Kocmoce.

Bonpeku ctepeoTuny o ToM, YTO B KOCMOC OTNPaBnsoTCs Nogn ¢ 6oratbipCkum
300pOBbEM, Clyyanoch BcAkoe. be3sycnoBHO, nepen noneTtoM KOCMOHAaBT AOMKEH
ObITb MakCMManbHO 300POB, HO... peakums opraHMama Ha HEBECOMOCTM U MNOSIET Npu
Taknx r3n4eCcKnxX 1 NCUXONorMyecknx Harpyskax Henpegckasyema. Npu
3aboneBaHun Ha opbuTe KOro-nNnMbo U3 YNEHOB KMNaXka BapnaHTOB ABa - UM
npekpawaTtb NoneT unu nevYnTtb AMCTaHUMOHHO, ¢ 3eMmnu. HegaesHo nybnunkosana
HEKOTOpble aHOHMMHbIE paccKkasbl KOCMOHABTOB O TOM, Kak JOCTAaTOMHO CEPbE3HbIE
6onesHun "3amanymBanuck", 4Tobbl NoNeT He BbIN NpepBaH.

[TleperoBopbl YIIEHOB 3KMUNaXa C Bpadamu BeayTCs Mo 3aKpbITOW NIMHUK CBSA3N, B
KOTOPOW CUrHanbl nepegatTcd B 3akogMpoBaHHOM Buge. OTU CUrHanbl
pacwundpoBbiBatoTCcs HenocpeacTeeHHo B LIYTe - B cTtporon cekpeTHocTu. o
MHEHUIO HEKOTOPbLIX aHaNMMUTUKOB, B TAKOM CEKPETHOCTU MOTYT BbITb 3aUHTEPECOBaHDI
N caMmn Bpayun, YTobbl MOXXHO BbINO CKPbITb COOCTBEHHbIE OLLNOKK - 1 Npu oTOope
KaHOWOaToB B KOCMOHABTLI, U MPU NPOBEAEHNN X TPEHUPOBOK, 1 OCODEHHO MpU
nevyeHnm cBoMX NauMeHTOB B NosieTe. TeM He MeHee, 3TO He Tak, NPOCTo 6ore3Hn
KOCMOHaBTOB - 3TO UX Nn4Hoe aeno. [NoneTsl npekpalianmcb n3-3a 00ne3Hn YrieHoB
akunaxa Tpu pasa. [lepsbin, Ha opbuTtansHom ctaHummn "CanoTt-7" B 1985 roay.
KomaHgup - 33-netHun nognonkosHk BBC Bnagnmnp BactoTuH, BOpTUHXEHEP
Buktop CaBuHbIX 1 KOCMOHaBT-UccrnegoBartens AnekcaHap BonkoB AOMKHbI Obinu
npopaboTaTtb B KOCMOce nonroga. Ho yxe yepes aBa Mecsua Tskeno 3abonen
koMmaHaunp BactoTuH. NocKornbKy COCTOsIHME ero 300poBbsA ObICTPO yXyALwanoch, a
CHU3UTb OCTPOTY 3aborieBaHust C MOMOLLbIO MMELWMXCA Ha BopTy nekapcTs
oKasarocb HEBO3MOXHO, BbIS1I0 NPUHATO peLleHne: CPOYHO NpeKpaTuTL NOrET.
SKunaxk BepHyrncs Ha 3eMnto He Yepes nosroga, a yepes 65 cyTok.
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Mpuwnock npepeatb nonet bopnca BonbiHoBa n Butanus XKonobosa, KoTopble
ApuUCTynNunn K paboTte Ha opbuTtansHon ctaHuum "CanoT-5" B none 1976-ro. Yepes
HEeKOTOpOoe BpeMA KOCMOHaBTbI MOYYBCTBOBANM CTPaHHbIN 3anax: OblNno Nogo3peHmne,
4YTO BO BpeMS BbIOpOca HapyXy 4Yepes L3 KOHTENHepPa € ObITOBbIMKW OTX04aMu B
Xnnoe nomMeLleHne 3Be3aHOro Aoma nPoHUKNKY napbl SA0BUTOMO renTuna.
CamouyBCTBME 3KMNaxa 3aMeTHO yxyawunocs. [locne Toro, Kak B aBrycre
npounsoLwwsio ewe oaHo Yl - BbIKNOYMNCA CBET, OTKITIOYMUIIUCE NPUBOopHI,
BEHTUNATOPbI, CTAHUMA CTana NoxoXxa Ha MepTBbIN AOM U NMoTepsAsia OpUEHTaLMIO.
JKkunax cymen BepHyTb "Cantot-5" B pabounn pexxmm, HO CUIbHENLLMIA CTPECC NIIC
CTpaHHble napbl He nNpownun 6eccnegHo ans Butanusa XKonobosa: y Hero Havyanucb
My4uTeENbHENLLME rofioBHbIE 60K, OH NOTEPSN anneTuT, nepecTtarn cnatb, pabotaTb
He mor. Torga ¢ 3emnu Npuwen npukas: cpodHas nocagka! Bmecto 60 cyTok noner
npogosnkarncs 49.

Bo Bpemsa kocMundeckoro noneta y boptuHxeHepa Anekcangpa JlaBenkuHa obinu
3apukcnpoBaHbl OTKNOHEHUST B paboTe cepaua. bopTuHxeHep BepHynca Ha 3emnio
OOCPOYHO... B kocmoce Bce 60ne3Hn 0boCTpAaTCa HenpeackasyemMo: B CBS3M C 3TUM
akunax obyyeH gaxe paborte ¢ MeauuUnMHCKUMn npubopamm, Hanpumep,
nedonbpunnatopoM. HekoTopble KOCMOHaBTbI camMu BCTaBnAnmM nnombsl Ha opbute
B3aMeH BbinaBLlUnX. Ha cTaHuusx Bcerga WwWymMmHo: 6ecnpepbiBHO paboTatoTt
BEHTUNATOPbI, NEpEMELLNBas BO34YX, MHA4Ye MoryT obpasoBaTbCsi onacHble Ans
XVM3HWN 3aCTOMHbIE 30Hbl C NOBbILLIEHHBIM COAEPXXaHNEM BblAbIXaeMOro KOCMOHaBTaMu
yrriekucroro rasa. B ntore n gHeMm, 1 HOYbIO He nNpekpaLlaeTcs cusnbHbIn ryn: 80 - 95
aeumnbenos. Y KOCMOHABTOB HEPEOKO CHUXAETCsl OCTPOTa Cryxa, XOTS! MHCTPYKLUNS U
npeanucbiBaeT HOCUTb 6epyln. Bo3aMoXxHO, B bnuxkaniiee BpeMsi CTaHET BO3MOXHbIM
NpOBOAUTL Onepauum KOCMOHaBTaM, HY>XOaoWMMCSH B XUPYPrm4eckom
BMeELLATENLCTBE, NPSIMO Ha opbuTe. A ¢ pa3BUTUEM 3pbl KOCMUYECKOIo Typmu3amMa
cneunanucTbl He UCKITYaoT BO3MOXHOCTU MPUHMMATL Poabl B HEBECOMOCTU
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BbIT Ha op6uTe. Kak xxuByT KocMOoHaBTbl Ha MKC

SHepreTyeckui
CnyxebHblit moaynb «[lectu-

‘_ M moaynb Hum (P6)
» KonuuecTso kanopui
B [iEHb - HE MEHbLLE «3eeanadi(Ch) ’

3000

DyHKUMOHAIbHO-

® 500 13 HUX «CbeAAT» ;%)::::V(I‘EFOB);(

JlabopatopHblit
chuaunyeckue
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YNPaXHEHUS T — : Hum (CO-1)

CTBIKOBOU-HbIf |
otcek «Mupcy» 06:00- | o
(CO-1) 06:10
3ABTPAK: OBEA: YTpeHHuit
ocMoTp ®
Cyn xap4o, MSCO LbINAAT Moaynb Ans pasmeLLenvs
B 6enom coyce, kpekep

dKUNaxa B aMepUKaHCKoM
«BuanT», COK A6M104HO- cermenTe - (HAB) . 07:40--

npuem
Tabnetok)

Tsopor ¢ opexamu,
[Recepr U3 A0nokK,
neyeHbe «BocTok»,
MOJI0KO KOPOBbE,

YEepHOCMOPOAVHOBbIN 08:20
Koche ¢ caxapom

C MAKOTbIO, Yalt 6e3 caxapa Mpurotos-

NEHme eabl
i 12:30 Ha AeHb
‘ ¥ S 2 > 9 Hayunas
| | |11 \lIH Il l | | W vicene-
. ZoBaTens- \

ckan fes- o
_Bce, uTO HYXHO yMeTb Typucty, s Gl ceen TenbHOCTb 13:30-

BKpaTue K TpeM Beljam: yMeTb eCTb U NnTb, 19:35
noNb30BaTLCA TYaNeToM U He MewaTte paGore

Bpems Ha NoAroToBKy KOCMOHABTOB ; 3asrpak 08:25-

nNoNAaHUK:

KypuUa B KUCno-cnag-
KOM coyce, BapeHukv
No-UTanbAHCKM, PpyK-
T0BaA CMECb, apaxuc
FNasypoBaHHbIN,

yail 3eneHbii OCHOBHOTO 3KMNaxa Hayuras u uccne-
YXKUH: e [ina KocMoHasTa-uccnegosarens Camas pnutensHas nO,ClI’OTOBKa(f

Aosarenbckas
AEATENbHOCTL

canar KypuHbli
C aHaHacoM,
nenetuka,

Yai 3eneHblit

AocTarodHo noarotoeku B 1, 5 - 2 ropa.
EMy HyxHO 003a-TenbHO 3HaTh
KOHCTPYKUMIO ¥ SKCNAYaTaLMI0 HEKOTO-
PbiX CUCTEM Kopa6n;| W CTaHuyuu.

Tpebyetca Ans KoMaHAupa
3kvnaxa u boptuHxeHepa!

B cpeanem Ao 7 ner, ans snepebie
NeTawmnx onepaTopos BKNOYan

SV PAMYA “PA Hosocr™ © 2007 8 Mnioc - pabota no Hay4Hoi NporpaMme 1 3tan Ay6nupoBaHus

ToGoe ucnonbaosaxue 3Ton NyGNUKaLMU BOMOXHO TONBKO C NUCbMEHHOrO cornacua YN PAMU "PUA HosocTu'".
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8: PacteHunsa Ha opbute

[Mpy ANUTENbHLIX KOCMUYECKMX NOSieTax JocTaBka Ha 60pT NPOAYKTOB
NMTaHns B BonbLUMX KONMYecTBax 3aTpyaHeHa, NpoayKTOBbIE 3anachl C
TeYEHNEM BPEMEHN MOTYT MOPTUTLCH, CYLLECTBYET Takke npobrema
pereHepauum Kucnopoga v ygarneHusa npoaykToB XU3HeaeaTeNlbHOCTHU
yernoseka. [loaTomy, ecrnn aKCrnepuMeHTbI MO BbipalLMBaAHUIO U CO4EPKAHUIO
pacTeHUn B YCIIOBMAX KOCMOCA YBEHYAIOTCS YCNEXOM, MHOIMe BOMpoChkl Mo
obecnevyeHnto ANNTENbHLIX KOCMUYECKMX MNOSIETOB DyayT OoT4acCTH
pa3pelleHbl. Korga yenose4yecTBo NepengeT OT OKOMO3EMHbIX K
MEXMNMNaHETHLIM rnoneTam, Ha 6opTy NMUIOTUPYEMbIX KOCMUYECKNX
annaparoB Hanuumne pacteHnn dyaet obsasaTernbHbIM, U HE TOSTbKO Kak
OLHOro M3 UCTOYHUKOB MUTAHUSA, HO U B Ka4YecTBe O4HOro U3 CpeacTs
NCUXOSTIOrM4YeCcKom Nogaep>Kkn KOCMOHaABTOB, Ha ANUTESTbHOE BpeM4
OTOPBaHHbIX OT MPUBLIYHOW 3EMHOU cpeabl OOUTaHUS.

B Hawen cTpaHe CO30aHUI0 MCKYCCTBEHHbLIX 3KOSTOrMYeCcKUX CUCTEM B
YCNOBUAX KOCMUYECKOro norneTa npuaasanoch 6onblioe 3HadvyeHne, n B 60-e
n 70-e roabl 9Ta oTpacsib KOCMUYeCcKon BMororum ycrneLwHo passmBanach,
aMepUuKaHCKMe e cneunannctsl 3Ton NnpobnemMon Ha4vanm 3aHMMaTbCcs
OTHOCUTENbHO HEOABHO.

YyeHble nbiTatoTcs KyJIbTUBUPOBATb pa3JjiIndHbl€ BbICLUNE PACTEHNA B
yCnoBuUAX KOCMOCa, HO OCODEHHO MHTEPECHbI 3KCNEPUMEHTHLI MO
BblpalLlMBaHNO B KOCMOCE MNLeHULbl, KOTOpad ABNn4AeTcd O gHUM 13
BaXXHENLLNX UCTOYHUKOB NMUTaHUSI YenoBeEKa.
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« B 1993 r. yyeHble KocMmunyeckoro
ueHTpa nmeHn KeHHegum npoBenu
9KCNEePUMEHT MO BblpalLNBaHNIO
CynepKaprnkoBomn niieHunLbl 13
NPOPOLLEHHbIX HAa 3eMiie CEMSIH B
yctaHoBke PGU Ha 6opTy waTtTtna.
PacTteHna BbipawmBanuch B
TeyeHmne NecaTn AHEN.
Pesynbratbl NOCNENONeTHbIX
N3MepEeHNN Nokasanu, 4To B
YCNOBUAX KOCMWUYECKOro noserta
NPONCXOAUT CHMXKEHUE YPOBHA
doOoTOCHHTE3a Y paCTEHUN, YTO, B
CBOO ovepeab, NPUBOAUT K
CHUXXEHUIO MacCbl pacTEHUN,
noObiBaBLUUX B KOcMoce, Ha 25%
MO CPaBHEHWIO C KOHTPOSTbHBIMU
pacTeEHNAMMN.
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