


Pasroeop.

Kupunn Banepbeeuy MJIETHEP, 6bUIA, HO Becenast ¥ 3BOHKas. Ha ruTtape urpajia, Ha rapMoIlke,
2/1aBHbIl pedakmop ncypHana YaCTYIIKU O4eHb I06MIa fepeBeHCKUe,
«B030yWHO-KOCMUYecKas cghepa» Crymast AHATOnus IBaHOBHMYA, C KAKOM JII060BBIO OH PAacCKa3bIBa-

€T 0 CBOeH MaMe, JyMaelllb: KPeCThSIHCKAsI OCHOBATEIBHOCTb U TPY-
IOI06Me eCTh U B HEM. BeZlb BOEHHBIE IO Pa3/IeIeH s, KOTOPBIMU
OH KOMAaHZOBAJI - HAYMHASA OT METEOCTAHIIUHU 10 3€HUTHO-PaKeT-
HBIX BOMCK IIBO CTPaHHI, — 5TO TOKE I10 6OJIBIIIOMY CUETY X03SIHCTBO,

T PELTAKTOPA

I IaKaHYHe BBIIIYCKA 3TOrO HOMeEpA COCTOAJICA TEHEQJOHHBIfI

«JIeT CeMHAIIATH MaJIBYOHKA CTaJI Y AEeBOUKHU IIPOCUTD, HE IIOAY-
MaH Ha XyZoe - Jakl KOJIEUKO [IOHOCUTh», — HEOXKHUAAHHO 3BOHKHUM
TOJIOCOM 3amen MHe M0 TenedoHy mpodeccop, HOKTOP BOEHHBIX
HayK reHepasI- [I0JIKOBHUK XIOIIeHEH

Ha 3Ty TeMy pasroBOp «BBIPY/IMII» CIYUYAMHO, KOTAA FepOH HAIIIero
HOMepa, 90-JIeTHUM I06UJISIP, CTAI PACCKA3BIBATh O CBOEI MATEDH.

MasunkuyHa IIpackoBbs BacuiabeBHaA - M3 CEMBU KPEIIKUX Kpe-
CTBSIH-CepefHSIKOB. IIpequyBCTBYsI CKOpOe HACTYILJIEHUSI COJIonad
B OCKOeHHOM JIeHUHTpae, OCeHbI0 1941 rofia OHa II0ChIIala CTap-
mrero, Tomio, Ha OKpPAaWHY ropojia, Ha 6poleHHble 10T, COOUPATh
KaIlyCTHBIe KOYEPLIKKU, B JEePeBHIO K TeTKe — KOIIATh KapTOIIKY.
DTH 3aMaChl U CIIAC/IN IIOTOM CEMBIO OT FOJIOLHOM CMEpPTH.,

- BenuKkasg TPY>KeHMLA OblIa,- pacCKasblBaeT AHATONMHE MBa-
HOBUY,- U IIWJIA, U BS3aja, U ofesIa cTerayia. OTell IpoItafal
Ha ITapTUHHOIM paboTe, HA MAaTepPH Bech AOM Iepskayics. CTporas

TPE6VIOIJ.Iee WU JUCLHHUIIIMHBIL, 1 DPAYHUTEIBPHOI'O OTHOIIEHM .

AHaTtonum IBaHOBUY U He CKPBIBAET, YTO OYE€HD IIOXOK Hd MaMy

U BHEIIHE, 1 XapaKTepOM:

-Ma3uIkuH g, a He XiomeHeH (dpamuaua omua.— IIpum. ped.).
Ho He cepbe3HO KaK-TO reHepasy-3eHUTYUKY Ha3bIBaThCA Masuil-

KHHBIM, - CMEETCS OH.

Ho MBI-TO BCe TOYHO 3HAaeM, UTO ITPOC/IABIEHHBIN reHepaI-IIoJi-
KOBHUK, IIaTPUOT U TOCYAAPCTBEHHUK XIOIIeHeH HU pa3y He IIpo-
Mas3saj, 3alUIIasi OTeEUeCcTBO.

Pepakiiyig 1mo3gpasiseT ¢ 90-1eTHeM BBISAOIIErocss BOeHadalb-
HUKa, mnpefcenatens O6befUHEHHOro coBeTa COI03a BETEPAHOB
BOMICK IIBO reHepan-IoaKOBHUKA, IOKTOPA BOEHHBIX HAyK AHATO-
nug MiBaHOBHYA XIOIIeHEeHa.
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HAYYHO-TEXHUYECKIMM XYPHAN # 2(95) 2018

MeyaTHbIli opraH BHEBELOMCTBEHHOIO 3KCMEPTHOIO

PEAAKLNA KYPHAJIA «BKC»:

COBETa Mo BOMpOCaM BO3AYLUIHO-KOCMUYECKOW cdhepbl

(B3C BKC)

PykoBoautens npoekta — Uropb KocsK, kKaHanaat

CraTbu, NpeACTaBiEHHbIE B XYypHane, COOTBETCTBYIOT
HOMEHKNaType cneuyanbHOCTen HayUYHbIX PaboTHUKOB
(Mpunkas MnHobpHayku Poccum ot 23 okTabpsi 2017 1.
N2 1027 «06 yTBepKAEHNM HOMEHKIATYPbl HAYUHbIX
CrieumanbHOCTeR, N0 KOTOPbIM MPUCYKAAIOTCA YYEHbIE
CTeneHn») No Hay4HblM HanpaeneHusam 01.03.00 AcTpo-
HoMuA 1 05.07.00 ABMaLMOHHas M PaKETHO KOCMUYe-

CKas TeEXHUKa.

BbixoauT 4 pasa B roa. C 2001 no 2015 roabl *KypHan
Ha3blBascs «Bo3aylHO-KOCMUYEeCKas 060poHa».

ypHan 3apernctpupoBaH B ®enepanbHoii ciyxbe

o Haza3opy B chepe CBA3U, MHOOPMALMOHHbIX TEXHO-

JIOrVIA N MaccoBbIX KOMMYHUKaLWuii (POCKOMHaa3op).

CBuaetenscTBo 0 perncrtpaumm M N2 ®C77-66504.

BOEHHbIX HayK, UCNONHUTENbHbIN AnpekTtop BAC BKC
naBHbI pepakTop — Kupunn NnetHep
Bbinyckawowwmin pepaktop — TatbsasHa bBypaakosa

Pepaktopbl — Ceprev [IMUTPIOK, KaHAnAAT
dunonornyeckux Hayk, Bepa depoposa

OTBETCTBEHHbIN CEKpeTapb, NEPEBOAYMK —
AHHa KnuMeHKo, KaHAamMaaT UCTOPUYECKMX HaYK

[n3aiiH 1 BepcTKa — EneHa U3aak

KoppekTop — AHacTacusi ly6oBuK

doTorpad — AnekcaHap OMesnbsHYYK

[npeKTop No pacrnpocTpaHeHuto — bopuc YenbLos

lMepeneyamka MamepuanoB BO3MOMCHa MOJIbKO C paspeweHus pedakyuu. MHeHue pedakyuu Moxcem He coBnadams C MHEHUEM aBMOPOB.
OmBemcmBeHHOCMb 3@ 00CMOBEPHOCMb 0NY6IUKOBaHHbIX CBEOEHUL, @ mak#ce 3a CoOXpaHeHuUe 20Cy0apcmBeHHOU maliHbl HECYym aBmopbl.

PEIAKIMOHHDINA COBET XYPHAIIA «BO3[IYIIHO-KOCMUYECKAS COEPA»

ALLYPBEWJIN PycnaH N2opeBuy,
KaHANAAT TEXHUYECKUX HaYK, FEHepaanbII7I
anpektop AO «Coumnym-A»

BAKTbIBEKOB Kaz6ek CyneliMeHybl,
LOKTOP GU3MKO-MaTeEMATUYECKUX HayK,
npodeccop, HayanbHUK MHHOPMALMOHHO-
06pa3oBaTeNbHOr0 OTAENA KOCMUYECKMX
TEXHONOrMUi HauMoHaNbHOro LieHTpa
KOCMUYECKUX UCCNEeLOBaHUI U TEXHONOT WA
(AcTaHa, Pecnybnuka KasaxcrtaH)

BYSIHOB Bnadoumup lMempoBud,

[LOKTOP 9KOHOMUYECKMX HayK, npodeccop,
pekTop MOCKOBCKOI akaZleMUn 3KOHOMUKM
1 npasa

BEHUAMUWHOB CmaHucnas CepeeeBud,
[LOKTOP TEXHMYECKMX HayK, npodeccop,
BeAyLLMIA HayYHbI COTPYAHUK HAWL

(r. MockBa) LLIH/W BBKO

BJIACOB KOpulii BeHuaMuHoBUMY,
KaHAWAAT TEXHUUYECKUX HayK, FreHepasibHbIl
anpektop OPKK

T’ APEEB Maxmym AxMemoBuY,

LOKTOP NCTOPUYECKUX HaYK, AOKTOP BOEHHbIX

HayK, npodeccop
'YJISEB KOpuli BacunbeBuH,

aKkageMunk PAH, foKTOp GU3MKO-MaTeMaTuye-

CKMX HayK, npodeccop

JAEMUAIOK AHOpeli BukmopoBuY,
3aMecTuTeslb FreHepasibHOro AVpeKTopa
no passutuio AO «HIMM "KaHT"»

3AMLIEB One2 AnexcaHdpoBuy,
[LOKTOP OpUAMYECKUX HayK, mpodeccop,
NPOPEKTOP Mo Hay4yHoW pabote MA3IIM

KYPAYEHKO lMaBen lMaBnoBud,
reHepasn-nenTeHaHT, HayanbHUK [MaBHOIO
WTaba — nepBblii 3aMeCTUTENb [MTaBHOKOMaH-
aywoutero BKC PO

KOCTPOMULKNI Cepzeii Muxaiinosuy,
UNieH-KoppecnoHAEHT HaunoHanbHowM
aKkaZeMun Hayk benapycu, LOKTOp
TEXHUYECKUX HayK, npodeccop

(MuHCK, Pecnybnvka Benapych)

KJINMEHKO Hukonali HukonaeBuu,
KaHAWAAT TEXHUYECKMX HayK, reHepan-
NEeVITEHAHT, 3aMeCcTUTe b FeHepPasibHOro
avpektopa AO «HIMO JlaBouKknHa»

KOPSIHOB BceB0s100 BnaduMupoBuY,
KaHAMAaT TEXHUYECKUX HayK, MI'TY
M. H. 3. baymaHa

KOCSIK N2opb BnadumupoBud,

KaHAMAAT BOEHHbIX HayK, /IcCNONHUTENIbHbIN
anpekTop B3C BKC

KPUYEBCKWM Cepaeli Bnadumuposud,
LOKTOP dunocodckmx Hayk, npopeccop,
1.0. [1aBHOro Hay4yHoro cotpyaHuka VET
nMm. C.. BaBunosa PAH, MockBa, Poccus
MUXAMJIOB Hukonaii Bacunbesuy,
[LOKTOP 9KOHOMUYECKUX HayK, FPaHA-LOKTOP
dunocoduun, npodeccop

TOTAINOB AnexkcaHOp AneKceeBud,

LOKTOP GU3MKO-MaTeMaTUYECKUX HayK, Npodec-

COp, MaBHbI HaYYHbIA COTPYAHWUK IPS PAH

CIMOKOWHbIN Muxaun FOpbesuy,

[LOKTOP TEXHUYECKMX HayK, npodeccop, Aer-
ospace International Research Center GmbH
(BeHa, ABcTpus)

CTAPYAK Cepeeli JleoHudoBuY,

[LOKTOP TEXHUYECKUX HayK, npodpeccop BU
MI'TY um. H. 3. baymaHa

TOJILUMSIKOB Bnadumup iBaHoBUY,
LLOKTOP MOJIMTUYECKUX HayK, Npodeccop
Kadenpbl HaLMOHaNIbHONM 6e30MacHOCTM
BATLU BC PO

QATEEB BsiuecnaB dusiunnoBud,

rNaBHbIN HayYHbIN cOTPYAHMK MAO «MAK
"BbiMien"», HayaJbHUK Hay4YHO-TEXHUYECKOIO
LLleHTPa MeTPoJIorMyeckoro obecneyeHus
rpasumeTpun Oryr «Bcepoccuinckuia
Hay4YHO-UCCNef0BaTENbCKUN UHCTUTYT
DU3NKO-TEXHUUECKNX U PALNOTEXHUNYECKMX
nsmepeHuin» (BHUNDTPI)

@®E/ZIOPOB Nzopb bopucoBuy,
akageMunk PAH, LOKTOp TEXHUYECKUX
Hayk, npodeccop, npesnaeHT MITY
uM. H. 3. bBaymaHa

XHKIMEHEH AHamonuli MBaHoBUY,

[LOKTOP BOEHHbIX HayK, mpodeccop,
npeacenatenb O6beaMHeHHOro coBeta Cotosa
BeTepaHoB Boick MNBO, reHepan-noakoBHUK

LUEPEMET N2opb AHamoJibeBuUH,
uneH-KoppecnoHAeHT PAH, aokTop
TEXHUYECKUX HayK, Npodeccop

LUKALIAPEBUY Anekceli llempoBuy,
aKaZleMUK HauMoHaibHOW akageMnm HayK
Benapycu, LOKTOp GU3NKO-MaTEMATUYECKUX
Hayk, npodeccop (MuHck, Pecnybnuka
Benapychb)

SIFOJIbHUKOB Cepeeli BacunbeBud,
[LOKTOP TEXHMYECKMX HayK, npodeccop,
HayanbHUK LHW BBKO MO P®

SIKOBJIEB Muxausn BukmopoBud,
[LLOKTOP TEXHUYECKMX HayK, 3aMecTuTenb
HavyanbHMKa LleHTpa cucteMHoro
npoektupoBaHusa LHNMaw
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INDUSTRIALIZATION

AS A STRATEGIC PARADIGM FOR
THE EXPLORATION AND
EXPLOITATION OF OUTER SPACE

‘'Valery Yu. KLYUSHNIKOV,

Dr. Sci. (Tech), Senior Fellow, Chief Researcher,
FSUE “Central Research Institute for Machine
Building”, ROSCOSMOS, Moscow, Ruissia,
wkljsg@yandex.ru :

] The article analyses the strategic paradigm of
outer space development and use based on stepwise space
industrialization. The process of space industrialization must
begin with the organization of mass production of materials and
products according to technologies tested on manned space
stations and automated research spacecraft. The final goal of
industrialization is to transfer space and missile industry as
well as maybe some other industries to outer space.



NHAYCTPUANNSALINA

KAK CTPATETVYECKAA MAPAIUTMA
0CBOEHMA U UCMO/b30BAHNA -
KOCMWYECKOTOIPOCTPAHCTBA

.’ >
Baneputi IOpreBuu K/JIIOIITHUKOB, N .
JOKMOp mexHU4eckUX HayKk, cmapuiuii Hay4HolLl .
COMpPYOHUK, 2AABHbLI HAY4HbLI compydHUK OTYII
- «LIeHMpanbHbLL HAY4HO-UCCACA0BAMEAbCKULL
 UHCMUmym MawuHocmpoeHus», Pockocmoc, .
Mockea, Poccus,

w1<11'59@yandex.fu

B cTaTbe aHanusupyetcs ctpaTternyeckas napa-
AUrMa O€BOEHMS 1 UCMONb30BAHUA KOCMUYECKOrO NPOCTPaHCTBa
Ha‘6a3e NoLIaroBoi MHAYCTPUANM3aLIMmM KoCcMoca, HaunHas
C OpraHv3auuy CepuitHoro BbiMyCKka MaTepuasioB 1 NpenapaToB
Mo TEXHONOrAM, anpobrMpPOBaHHbLIM K HaCTOALLEMY BPEMEHN
Ha MUNOTVPYEMbIX OPBUTaNbHBIX CTAHLIMAX U NCCNEA0BaTENbCKIX
aBTOMaTMUECKUX-KOCMUYECKUX annapaTax. KOHEUHOW LeNbio .
NHAYCTPUanuU3aumun BASETCA MEPEHOC B KOCMOC PaKeTHO-KOC-
MUYECKOI NPOMbILLIEHHOCTU W, BO3MOXHO, APYrvX OTpacei.
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0 MPOMBIILTEHHOM
OCBOEHUY KOCMOCA
TOBOPW/I ELLIE

K. 3. LIMONTKOBCKUI.
MMEHHO 3TA UIIES]
MOXET CTATb
CTEP)XHEM BCEM}
HAIIENA KOCMUYECKOM
IESTENIBHOCTH HA
[I0/ITOCPOYHYHO
MEPCIEKTHUBY.

MCCNENIOBATD -
HE 3HAYNT OCBAUBATD

B MMPOBOM KOCMOHABTHKe HapacTa-
0T KPU3UCHBIEe TeHAeHIMHU, UMelollre
He YACTHBIM TeXHOJOTMYeCKUM, 3KOHO-
MUYECKUM MUIN KaJIPOBBIM, a CUCTEM-
HBIM XapaKkTep.

[IpaKTUYeCKH BCE HAILIMOHAIBHBIE
KOCMUYECKHE areHTCTBA JeKIapUpy-
I0T B CBOEH [esSTeIbHOCTH OCBOEHUE
KocMoca. OFZHAKO JJisl TOro, 4YTOOHI 3TO
IIOHSTHE OBIJI0 He [eKIAPaTUBHBIM,
He XBaTaeT e€ro CMBICJIOBOrO HAIlOJHe-
HUs. Helb3si HA3bIBAaTh IIPOrPAMMEL HC-
CJIeIOBaHUS KOCMOCA IIPOTPAMMaMHU ero
OCBOeHUSsI. «OCBOEHME» KOCMOCa 34ecCh
CBOIUTCS, IIO CYTH, K IIPEAOCTABIEHUIO
KOCMHYECKUX UHOOPMALIMOHHBIX YCIIYT
Pa3IUYHBIM IIOTPEOUTENSIM H K «Je-
MOHCTpPAIlMU IIPHUCYTCTBUS» YeJoBeKa
B GJIMDKHEM KocMmoce [1].

AHanu3s IIOKa3bIBaeT, YTO B IIOC/IeAHHE
JeCsaTUJIeTHUs TeMIIbl Hay4HO-TeXHHYe-
CKOrO0 ITporpecca 3aMefJIsiIloTCSI He TOJIb-
KO B PaKeTHO-KOCMHYEeCKOM OTpaciu,
HO U B APYIrHX HAaYKOEMKHX K BbICOKO-
TEeXHOJOTUYHBIX OTPACIIAX.

B MaccoBoM CO3HAaHHHM M B HAaYYHOM
Co0b1IecTBe CI0XKMJIOCH OTHOCHTEIBHO
SICHOE IIpeACTaBIeHHe 0 «KOCMHUYECKOM
6yayiiemM dejloBedyecTBa», CBS3aHHOM
c ocBoeHHeM COJIHEUYHOM CHCTEMEBl H,
BO3MOXKHO, C MeXK3Be3OHBIMHU IIOJIeTa-
MU. Borpoc nuib B criocobe mepexona
K 3ToMy Oynymemy. Ilo IlepedHCIIeH-
HBIM BBIIIe IIPUYKMHAM Ha IIYTH K Ha4da-
JIy KOCMHYeCKOM 3KCIIaHCHUH YejloBede-
CTBA CTOUT CBOET0 POfia IIOTEHIIUAIbHBIN
6apbep - 6apbep HEUETKOTO Liejlellojara-
HHS M HeTOTOBHOCTH TEXHOJIOTHH K pe-
LIeHMNIo 607IBIINX 32724 B KOCMOCeE.

IIECTD AT OB B BYAYIIEE

HoBoOI cTpaTeru4yeckoM I1apafuTIMoOMN
OCBOEHHUSI M MCIIOJIB30BAHUSL KOCMO-
ca, KOTOpasl MO3BOJAUT CHU3UTH OCTPO-
Ty OIIMCAHHBIX BBIIIE IIPO6JIeM, MOXKeT
CTaTh HUHAYCTpHAIM3ALUSg. [IpuyeM
IIPOCTPAHCTBOM  HHJIYCTPHUANH3ALIUU
IOJDKEeH SIBUTHCS OKOJIO3eMHBIM U,
B IIepCIIeKTHBe, JaJTbHUM KOCMOC.

Cama 1o cebe umess IPOMBIIITIEHHOIO
OCBOEHMs KOCMOca He HoOBa. O6 3ToM
ropopun eme K. 3. LIMOIKOBCKUH [2].

Ho HH pa3y 3TOT BOIIPOC He MMOJHUMATI-
€Sl B IIPAKTHUYECKOM IIOCKOCTH. Mekay
TeM HJes UHAYCTPHUAIU3ALMU KOCMOCa
MOXKET CTaTh CTepKHEM HaIlller KOCMHU-
YeCKOM AesiTeIbHOCTH Ha AOJITOCPOYHYIO
IIEePCIIEKTUBRY. Llenpl0 HHAYCTpUAIH3A-
LUK KOCMOCA SIBISETCS CO34aHHe Ma-
TepUAIbHO-TEXHUYECKON 6a3bl HcCiIe-
LOBAaHMUSI, OCBOEHHUSI U HCIIOIb30BAHUS
CONHEYHOM CHCTEMBI M IIOCIEIYIOIIEro
MacCOBOI0 BBIX0/Ia YeJIOBEYECTBa 3a IIpe-
JleJIbl TUIAHeThl 3eMJIsl Ha OCHOBe IIOIIa-
TOBOI'O pa3BePTHIBAHUS B KOCMOCE IIPO-
MBILIIJIEHHOIO0 I[IPOM3BOACTBA. IIporecc
JOCTYDKEHUS NJAHHOM 1€/ MOKET OBITh
IIPeACTABIEH B BUJE II0CIEL0BATENIbHO-
IO OCYILIEeCTBIEHUS CJIefyIONIUX IIaroB
(TEXHOIOTUYECKUX 337a4):

1. O6cny>kMBaHKEe KOCMUYECKUX 06beK-
TOB Ha opbure.

2. Ilony4yeHUe U pacIipefieyieHHe 3JIeK-
TPUYeCKOM 3HepTHUHU B KOCMoOCe,

3. ITpon3BOACTBO B KOCMOCE YHUKAIB-
HBIX MAaTe€PHAJIOB U IIPEIIaPATOB.

4. C60pKa Ha opbUTe CIIOKHBIX KPYIIHO-
rabapUTHBIX KOHCTPYKIIMH.

5. lo6pI4ya ¥ mepepaboTKa MUHEPaJIb-
HO-CHIPbEBHIX PECYPCOB IUIAHET, acTe-
POUIOB U APYTUX HeGeCHBIX Tel.

6. MaccoBoe IPOU3BOCTBO B KOCMOCe
Pa3IHUYHBIX BUAOB IIPOAYKLUU IJI5
HY>KJ, KOCMHUYeCKOM OTpacIu.

Kaxkue pu 3ToM 6YAyT 33a1eICTBOBAHBI
00beKThl ITPOU3BOACTBEHHON UH)pa-
CTPYKTYDBI U KaKoM oXkuzpaetcs: 3ddexrT
OT pellleHUs KaKIOM M3 337ady, [IOKa3a-
HO B mabauuet.

KOHEYHBIM pe3yJIbTaTOM OCYIIeCTBIIe-
HUS JaHHOTO KOMILIEKCA 3a[aY JOJIKeH
CTaTh IIEPEeHOC B KOCMOC PaKeTHO-KOC-
MUYECKOH ITPOMBIIIIEHHOCTH B LIEJIOM.

TOCYOAPCTBEHHO-YACTHBIH
noaxon

IlpencTaBiasieTcss, 4YTO OpraHU3aLlU-
OHHO-3KOHOMHUYECKHUM  MeXaHH3MOM
HUHAYCTPHUAIMW3AIIUHN MOXKET BBICTYIIHTH
rOCyZapCTBEHHO-YACTHOE IIAPTHEDPCTBO
C CUTYaTHBHOM CMeEHOM JHAepa, oIpe-
JenseMor GUHAHCOBBIMHM DHCKaMH,
pasMepaMU HHBECTHULHUHN U IIePHUOLOM
OKyIlaeMoCTH. Tak, HallpuMep, 3aIlyCK
IIpoliecca MHAYCTPUUIM3ALUU LieJleco-
06pa3HOo OCYIIeCTBUTD C IIMPOKUM IIpHU-



‘TABJIMUA 1. TIOIIATOBAA UHOYCTPHANTU3ALIUA KOCMOCA

' OBbEKTbI (s7eves)
TEXH%}}_\%‘%LECKME BU3YANU3ALINA NPOV3BOACTBEHHOI KOCMUYECKOIA JPDEKT
MHOPACTPYKTYpbI
O6C)’Iy)KVIBaHVI€ KOCMI/MG?KI/I)Z * XPaHWLLa PAaKETHOTO TOM/IUBA 4 YCKopeHVIe Pa3BuTnA KoC-
06BeKT0B Ha opbuTe, * 33BOZbI M0 NPOM3BOACTEY KOMNOHeHTog  MWMHCKOW TeXHUKM 3a cuer
v TonuBa BO3MOXHOCTM MOJePHU3a-

Lu KA B TeYeHKe Cpoka
aKTMBHOTO CYLL|ECTBOBAHMS.

KOCMUYeCKad CcTema TeXHUYeckoro
(CepBUCHOTO) 0BCNYXUBAHNS U MOLEPHY-

2 3aiun KA Ha opbute . CHuxetne cronmocTu
; T : KCNAyaTaLun opouTanbHoil
* KOCMUYECKas CACTeMa AMKBUAALMK p -
- . . rpyNMupoBKM
(yTum3auin) KoCMIYeckoro Mycopa .
MonyyeHue i pacnpesenexue « CONHeYHbIe 3NeKTpOCTaHLiK ~ ToBbllweHune 3HeproBoopy-
3NEKTPUYECKOM 3HEpTY * 3TOMHbIE JeKTPOCTaHLM  * XeHHOCTU 0pOUTaNbHOI
B kOCMOCe Wy ; rpynnuposki KA
Mpov3BOACTBO B KOCMOCE *+ ManorabaputHbie NPOMbIWAEHHbIE MonyyeHue BeLLecTs,
YHVKabHbIX MaTep1anos Moy : g NPOU3BOACTBO KOTOPbIX Ha

1 npenaparos 3emne uan HeBOIMOXHO,
WK OBX0ANTCH AOPOXE, Yem

B KoCmoce

«ManorabapyTHblii MPOMBbILLNEHHbIA MOZYb».
i3
B

. ]
o ""“':Ta-

(Cbopka Ha opbuTe UIOXHbIX

- 0pOUTaNbHbIE JOKN OTKa3 0T CPe/CTB BbIBe/HNA
KpYMHOrabapwTHbIX KOHCTPYKLYMiA .

*- 110A1e3HbIX FPY30B Ha OpouTY
_ (BEPXTAXENOM0 KNacca

[lobbiua 1 nepepabotka

* KOCMWYeCKas CCTEMA Pa3BeAKM MUHe- . He3aBucuMocTb kocmuye-
“ MUHEPaNbHO-CbIpbeBbIX PecypcoB PanbHO-CbIPbEBbIX PECYPCOB - CKOV NpOMBbILLTERHOCTY OT
NNaHeT, acTepouzA0B 1 Apyrux * KOCMUYECKas py308ast TPAHCTIOPTHaS 3EMHOTQ CbIpbs. Pellenye
HebeCHbIX Ten cucrema ' NpobAeMbl UCTOLEHMS
; HeB0306HOBUMbIX PECYPCOB

KOCMUYECKUE KOMBUHaTBI MO A06bIYE i
* nepepaboTke MUHEPanbHO-ChIpbeBbIX
pecypcos

Ha 3emne

Maccosoe nNpon3BOACTBO

"B KOCMOCE Pa3NUUHbIX BULOB
MPOAYKLMY AN HYXA,
KOCMUYECKOV 0TpauIn

* KpynHble NPOMbILNeHHbIe Npeanpustus  CaMoZoCTaTouHOCTb NPoU3-
B TOUKaX MbpaLuK BOACTBEHHON KOCMUYECKON

CKNa/bl M XPaHUANLLA CbIPbS, KOMMNEK- MHPACTPYKTYpbI
TYIOLLIAX ¥ FOTOBOIA MPOAYKLMM
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TMAPAZIUTMA PA3BUTHUS
KOCMUWYECKOM [IES-
TE/TbHOCTH HA OCHOBE
UHOYCTPUATU3ALLMK
KOCMOCA [103BOJIUT
OTKA3AThCS OT CO3[A-
HiS1 I0POTOCTOSILIUX
PAKET-HOCUTEEN (PH)
CBEPXTSDKENOIO KJTAC-
CA Yl COCPEZIOTOYUTD
YCUJTHS HA COBEPLIEH-
CTBOBAHUHU JTETKUX

11 CPEIHUX PH, ABUALIU-
OHHO-KOCMUYECKKX

U IPYTUX CPELICTB
BbIBEMIEHNS, HEOBXO-
IUMBIX /151 OEIIEBOH
[IOCTABKY IIEPCOHAJIA
HA OBBEKTBI ITKH 1 BO3-
BPALLEHUS HA 3EMJTHO
MPOIYKLY, TPOU3BE-
[IEHHOH B KOCMOCE.

BJIeYeHHeM YacTHOro 6HM3Heca K 06CIy-
SKUBaHUIO KA Ha opbuTe, IIPOU3BOLCTBY
YHHKAJIBHBIX MaTepHa/IoOB H IIperapa-
TOB M K CTPOUTEJILCTBY IIEPBBIX KOCMH-
YeCcKUX COJIHEYHBIX 3JIeKTPOCTAHIIHM.
A BOT CTPOMTEIBCTBO OPOHUTAIBHBIX JO-
KOB M KOCMHYECKOro ¢JoTa LIS pasBel-
KU U pa3paboTKH MHHeDPaJdbHO-ChIpbe-
BBIX pecypcoB CONHEYHOM CHCTeMBI
IOJIKHO BO3IJIABUTH TOCYAApCTBO (MU,
YTO IIpeAIIOYTHTEJbHEee, TPYyIIa TOoCy-
JapCTB) C IIOCTEIIeHHBIM IIPUBIEYEHUEM
IpeflpuHUMAaTeNIeH.

OfHaKAbl HAYABIIKCH, OOIINI IIPOLIecC
UHAYCTPUAIM3ALUKU KOCMOCa CO BpeMe-
HeM 6yeT YCKOPSITECS I10J] BO3LeHCTBHEM
B3aHMMHOIO CHHEPreTHYecKoro sdpdeKra
Pa3BUTHS OTHENbHBIX 3JIEeMEHTOB IIPO-
U3BOACTBEHHON KOCMUYECKOM UHoOpa-
cTpykTypsl ([IKY). Tak, HampuMmep, 3a-
JaYU UHIYCTPHUIMU3ALUYU KOCcMoca 6yayT
CTUMYJIMPOBATh IIPEXKIE BCETO PA3BUTHE
CPeACTB TPAHCIIOPTHO-TEXHUYECKOro obec-
neyeHusa [TKU. Hers6esKHO TOHAZ00aTCS
COBCEM [pyrue TeMIIbl IIYyCKOB CpeACTB
BBIBEZIEHUSI, Ha ITOPSIIKU IIPEBBIIIAIOIIHE
CYLIECTBYIOIME B HACTOSIIIIee BpeMS. DTO
II03BOJIUT CHU3UTh Ce6eCTOMMOCTH ITyCKa
U YAEIbHYIO0 CTOUMOCTD BEIBEIEHHSI Ha OP-
6UTYy eSUHUIBI MACCHl I10JIE3HOIO Ipy3a.
Cama mapagurma pa3BUTHS KOCMUYECKOM

AesaTeJIbHOCTH Ha OCHOBE MHAYCTPpHA/IM3a-
MK KOCMOCA ITO3BOJIMT OTKA3aThCs OT CO-

3[IaHUS IOPOTOCTOSIIITUX PaKeT-HOCHUTeIel
(PH) cBepxTspKenoro kimacca (Ha opbute
MOXXHO CO6paTh CKOIb YLOJHO TSIKEIYIO
KOHCTPYKIIMIO) U COCPELOTOYUTH YCHIIHS
Ha COBePILIeHCTBOBAHMHU JIETKUX U CPeSHUX
PH, aBMALIMOHHO-KOCMHYECKUX U OPYIUX
CpPeACTB BBIBEIEHMUs, BIUIOTh OO0 6e3pa-
KeTHBIX TeXHOJIOTUM, HeobXOAMUMBIX IS
JleLIeBOM JOCTAaBKU IIepCOHAa Ha 06b-
exkTel IIKM U BO3BpallleHUuS Ha 3eMIIIo
IPOAYKLIMH, IIPOM3BeeHHON B KOCMOCe,
Heob6xomquMocTh ogaepskaHus ITIKU mgact
UMITYJIBC PAa3BUTUIO TEXHOJIOTHUIU 06CITy-
SKUBaHUS KA B KOCMOCe U TaK Jajiee.

OMNBIT HE BbIBAET TULIHUM

K HacTos11eMy BpeMeHHU HaKOIIJIeH J0-
CTATOYHBIN IIPAKTUYECKUI OIIBIT II0JIY-
YEeHMUS B YCIIOBUSX KOCMOCA CBEPXUUCTHIX
u 6e3iedeKTHBIX CIIJIABOB, IIOJIYIIPOBO/I-
HUKOBBIX MAaTepHUAJIOB U KPUCTAJLIOB,
CBEPXYUCTHIX OHONIpeIapaToB U [Opy-
FUX YHUKAJIBHBIX BellecTB. Pa3paboTa-
HBl TeXHOJIOTUU IIOCTPOEHUSI B KOCMOCE
KPYIIHOTa6apUTHBIX KOHCTPYKLMH, KO-
TOPBle MOKHO 6BIJIO 651 PeaIM30BaTh Y3Ke
B HacTosIlee BpeM4 [3, 4, 5]. Peus uger,
IIpeskae BCero, O pe3yybTaTax IIPUKIAJ-
HBIX 93KCIIEDUMEHTOB, IIPOBEIEHHBIX
Ha 60PTY POCCUHCKUX (COBETCKUX) OpOU-
TaJIPHBIX CTAHIIMI, B YaCTHOCTH Ha CTaH-
nugax «CamoT-6» [6] (1977-1981 rr.), «Ca-
noT-7» (7] (1982-1991 rr.), «Mup» [8]
(1986-2001 rr.), Ha MeXIYHAPOLHOM
KoCcMHU4YecKkor ctaHuuu (MKC), a Takke
B XOJe TIIOJIETOB 3KCIIePUMEeHTUIbHBIX
aBTOMATUUYECKUX KOCMUYeCKUX aIllapa-
TOB cepuH «POoToH» [9].

B koHLe 1980-x rogoB B KB «CanmmoT»
6pUIa paspaboTaHa ITpOrpaMMa pa3BH-
THUs OPOUTANILHOM IMIPOMBIIIJIEHHOCTH,
KOTOpasli BKIIOYAsa B Cebs 3amycK KOC-
MMHYeCKOro arrmapara «TeXHOJIOTHUS»,
a TaKKe IIPOeKT OpPOUTANIBHOrO 3aBOJa
BecOoM OK0yi0 100 TOHH [JiS CEepUHHOTO
IIPOU3BOACTBA BBICOKOYUCTHIX IIOYIIPO-
BOOHUMKOBBEIX MAaTepHaJIOB [10] (puc. 1).
KocMuuecKkas CTaHLIMSI-3aBOJ He 6bLia
BhIBeIeHA Ha OPOUTY H3-3a IIpeKpallle-
HUS I[IPOrPaMMBL «DHeprus» - «BypaH»
U OTCYTCTBUS HEOO6XOOUMOM [JIsl 3TOTO
PH cBepXTs>KesIoro Kjiacca.

BEPHYTD «0KA-T-MKC»

Ilony4yeHHBIE K HACTOAIeMY BpeMeHU
B YCUIOBHAX KOCMOCa 06pa3um MaTepHa-



PUC. 2. OPBUTA/IbHbII KOCMI/I‘{EICKV[FI . X
ATITIAPAT TEXHOJIOTUYECKMH «OKA-T»

a) 061wl Bug
6) 06bwwit B1 B.OpHUTaNLHOM Nnonete

JIOB U IIPENapaTOB UMEIOT CYIIECTBEHHO
JIy4IlIHe CBOMCTBA I10 CPAaBHEHUIO C U3T0-
TOBJISIEMBIMU B 3€MHBIX YCIOBUSX. Of-
HAaKO0 3KOHOMHYECKas 11e71eco06pa3HOCThb
IIPOM3BOJICTBA TOTO MM HHOIO KOH-
KPETHOI'O0 MaTepHasia HJIH IIperapara
B KOCMOCe OKOHYATEeJIbHO IIOKAa He IIO0f-
TBEPKAEHA. [IOMHMO BBICOKHX 3aTpaT
Ha JOCTaBKYy I'Py3a Ha op6UTy U 06paTHO,
3TO CBSI3aHO C HECOBEPIIEHCTBOM CYIIle-
CTBYIOIIMUX YCTAaHOBOK M HeoTpaboTaH-
HOCTBIO TEXHOJIOTHYECKUX IIPOI[eCCOB.

B 3TOH CBSI3U KpaKHe HeIIpoAyMaHHBIM
IIPeACTABISETCS UCKIIOUeHHe U3 POCCUH-

CKoM defepasbHOM KOCMUYECKOM IIpo-
TPaMMBIIIPOEKTA CO3LAHU I KOCMUYECKOT O
KoMIuiekca «OKA-T-MKC» [10] Ha OCHO-
Be OOCIIY’KMBaeMOro B HHOQPACTPYKType
MKC aBTOMAaTH4YeCKOro KOCMUYECKOro

amraparta, IIpegHa3sHaueHHOro AJIs U3ro-
TOBJIEHHUSI YHUKAJIBHBIX ITONYIIPOBOTHU-
KOBBIX SITUTAKCHUAIBHBIX CTPYKTYP, BHI-
PaLIMBaHUSA KaIMHH-PTYTh-T€/UIYPOBBIX
MOHOKDUCTAJUIOB, ITOJIYYEHUS XPIIIEBBIX

CTPYKTYD, GHOJIOTMYECKH AKTHUBHBIX Be-
LIeCTB M APYTUX IIpeIiapaToB U 06pasLioB
CO CBOMCTBAMH CYILIECTBEHHO JYUIIHMH,
YyeM Y 3e MHBIX aHaJIOTOB (pUc. 2).

ITo cyTH, IIPOM3BOLACTBO U KOMMepue-
CKas peajn3alys IPOAYKLIUU, II0y4dae-
MOM Ha 60pTy KoMmIiekca «OKA-T-MKC»,
Mora 6kl CTaTh HOBBIM I1ePCIIeKTUBHBIM
6M3HECOM, HO IIPH 3TOM:

- IIpeACTaBUIACh 6Bl BO3MOXKHOCTb OT-
PaboTKU B HATYPHBIX YCJIIOBUSIX TEXHO-
JIOTUHM ITPOMBIIIEHHOIO IIPOM3BOJICTBA
B KOCMOCe;

- BO3HUK Obl UMITYJIEC A1 GOPMUPOBa-
HUS PBIHKA MaTepHaIoB, BellleCcTB, IIperia-
PaToB, IIOIYYeHHBIX B YUIOBUSIX KOCMOCA;

-6bUIK 6Bl CO3MAHBI YCIOBUS [JIs BHe-
OIO[PKeTHBIX WHBECTHLIMM B Ppa3BUTHE
KOCMMYeCKOHM HHIAYCTPHH; B 3THUX LeISIX
M3 IPUGBUIH OT peIM3alUU [IPOAYKIIUH,
[IOJIy4eHHOM B KOCMOCE, MOXKHO 6bLIO GBI
IIOCTeIIeHHO GOPMUPOBATh CIIeLIMAIBHBIMN
boH MHAYCTPUATM3ALIMY KOCMOCA.
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B obmieMm ciydae M B IIepCIIeKTHBe OPDHEHTALIHS
IIPOM3BOJCTBA B KOCMOCE MCK/IIOYUTENBHO Ha 3eM-
Hble HYKIBl — OIIMOOYHBIM IyTh. CyLIecTBeHHBbIE
TeXHOJIOTH4YecKHe IIpo6eMbl U Ype3MePHO BEICO-
Kasi ce6eCTOMMOCTD IIPOAYKIMU CTAHYT HeIlpeofo-
JTUMBIMHU NIPeNSITCTBUIMHU. Ho, C IPYTOM CTOPOHEL,

B manpHeNeM, BO3MOXKHO, 6yayT cChOPMUPOBAHEL
CIleLIMaTIU3UPOBAHHBIE PEIHKU 3€ MHOI'O HCIIOJIB30-
BaHUSI MaTepPUAJIOB U U3JeNIUM, IPOU3BeAeHHBIX
B KocMoce, Ho oHU, BUAKUMO, 6YIYT OTHOCUTEIBHO
Y3KMUMHU U SBSTCS, CKOpee Bcero, I060YHBIM pe-
3yJIbTATOM UHAYCTPUAIU3ALIUU KOCMOCA,

HMEHHO 3€MHbI€ HY)XABI MOTYT CTaTh HHHILIHA-
TOPOM II€PBBIX LIAr'OB HAa IIYTH HHAYCTPHA/IH3Aa-
IHH KOCMOCa.

HOBbII CMbICT MPEXHUX LENEM,
3AIIAY M MUCCHH

Emre U emre pas cienyeT MOAYEPKHYTh, YTO [IapagUrMa OCBOEHUS U UCIIOIb30BAHMSI KOCMHUYECKOr0 IIPOo-
CTPaHCTBA Ha 6a3e ITOIIArOBOM MHAYCTPUAIM3ALMU KOCMOCA IT03BOJIUT CUCTEMATU3UPOBATh U 00beOU-
HUTD [I0CTaBJIeHHBIE LIeJIN, pelllaeMble B HACTOsIee BpeMs 3ajauyl, [IPOeKTUPYeMble KOCMUYeCKUe MIC-
CHU U HAIIOJHUTD UX HOBBIM CMBICJIOM . MHAYCTpHATH3aLUsI KOCMOCA CrI0cobHa cTaTh [IYTEM, ABHIKEHIE
I10 KOTOPOMY I103BOJIUT:

1. Bonee pallMOHAIBHO IOLOMTH K TaK Ha3bIBA€MBIM aMOUIIKI03HBIM KOCMUYECKUM ITpoeKkTaMm. IIpu ycio-
BHUU JOCTATOYHOTO PA3BUTUS KOCMUYECKON UHAYCTPUHU HCCIeN0BaHUS U 0CcBoeHHe COTHEeUHOM CHCTeMBbI
MOSKHO OYZIeT OCYIIeCTBIISITh IIJIAHOMEPHO M HeIIPepPHhIBHO 3a cueT GUHAHCOBBIX PECYyPCOB KOCMUUECKOL
SKOHOMHUKH.

T1OCKOJIBKY PacTyllasi KOCMUYecKasi MHAYCTPUS 6yIeT BRIHY KA eHa UCII0JIb30BaTh BHe3e MHble MUHEePalb-
HO-ChIPbEBBIE PECYPCEHI, IIPHOOGPETAIOT BIIOJIHE OIIPele/IeHHBIN CMBICII U ITOJIETHI K IIJIAHETAM U aCTEPOUIAM
(moMuMO 33724 QyHIAMEHTAIBHBIX KOCMHUUECKHUX UCCIEeIOBAHUM U HAPSAY C HUMHU!), LIeHHBIM CBIPDBEM
JULSI KOCMHUYeCKOM IIPOMBIIIIEHHOCTU MOKET CTaTh HAKOIIUBIINIICS Ha OKOJIO3eMHBIX OPOHUTAX KOCMUYe-
CKUU MYCOD.

2. PemiuTh IpobiieMy OrpaHUYEHHOMN 3HeproeMKocTU 6uocdeprl 3eMiu. CUUTAETCS, UTO JOIIYCTUMBIN
Ipefenl IIPOM3BOACTBA SHEPrUU Ha HallleM IIJIaHeTe COCTaBIseT HNpHUMepHO 0,1% OT COJIHEeYHOM 3Hep-
TUU, MIOCTYIIalolell yepe3 aTMocdepy Ha 3eMHYIO [TOBEPXHOCTh, JTO COOTBETCTBYeT IIpUMepHO 90 TBT
(90x10* BatT) [1]. [Ipu mepexone Yyepe3 3TOT IIpefiesl B 3eMHOM Cpefie HAUMHAIOTCS He06paTHMble IIPOLIeCCh
pa3pylIeHus yOIOBUM O6UTaHUS, [IpU COXpPaHEHUU CYLIECTBYIOUMUX TeHAEeHIIUI ITPOMBIIIIEHHOT0 POCTa
B 2100 rogxy ob1iiee IPOM3BOACTBO SHEPTUHU AO0JIXKHO BO3pacTU A0 98 TBT, TO eCTh AOIIYCTUMAas HopMma byaeT
IIPeBBIIIeHA CO BCEMHU BBITEKAIOIMMU 13 3TOT0 POKOBBIMU [JIS YeJIOBeYeCTBa IIOCIeACTBUSIMM. K TOIBKO
Pa3BUTHe SHeProeMKUX O0TPaciel IPOMBIIIIEHOCTH B KOCMOCe II03BOJIUT KOPeHHBIM 06pa30oM 03[J0POBUTH
OKDY>KAIOITYIO CPely U IIPeBPATUTh 3eMJIIO B LIBETYIIH M Caf.

3. PelIuTh IIpob6ieMy HCUEePIIaHUS PALa HEBO306HOBUMBIX IIPUPOAHBIX PECYPCOB 3eM/IH, HEO6XOLMBIX
IUISI HAYKOEMKHUX OTPACael, HAIpUMEDP OCMHUS, MAJUIAAUS, IUIATUHB, PeHUS, POAUS, PYTEHUS U JPYTUX.

4. PelIuTh IIPO6JIeMy IIepeHaCeIeHHOCTH 3eMJIH 3a CUET [IOCTEIIeHHOT0 PacceIeHUs YeloBeuecTBa B CoJ-
HEYHOM CHCTeMe, HCIIONb3Ys AJISI STOTO KaK MCKYCCTBEHHO CO3[aHHBIe IoceneHus (Tuna CTaHGOPACKOTO
Topa uau cheprl BepHana), Tak ¥ TeppadopMUpoBaHUe IUIaHeT (BeHephbl, Mapca U APYrUX).

5. MEUHHMHU3UPOBaTh daTanbHBIe ITOCIEICTBUS BEePOSITHBIX INOGANBHBIX KaTacTpod. C pacIINpeHHU-
€M 30HBI O6UTAHUS U UHAYCTPUAIBHON [eSITEIbHOCTH YeI0BeUeCcTBa 06Ier4aeTcs 3aiadya MOHUTOPHH-
ra ¥ [MapUpOBAHUS ACTEPOUIHO-KOMETHOH OIIACHOCTH AJIS 3eMJIH. [laske B CJIydae THMOeIH BCEro SKUBOLO
Ha 3eMJie B KOCMOCe OCTaHYTCS Ye0BedYeCcKUe II0CeJIeHUsI, JOCTATOYHBIe JIsi COXPAaHEeHHS YelloBeKa KaK
BUJA.

OueBUOHO, [IOLIATOBAS HHAOYCTpHAIHX3ALlUA KOCMOCa HOTpe6YET BpeMeHH, IIOCJIeAOBATEJIbHBIX IIIArOB
1 OTCYTCTBHSA KPYIIHBIX COOHMAJIBPHO-3KOHOMHYECKHX HOTpHCEHI/Iﬁ. Ho uMeHHO MHAYCTpUATU3ALIUSA KOC-
MOCa, KaK CTpaTerun4deckas ImapagurmMa ero OCBO€HHs M HKCIIOJIb30BAHMA, ITO3BOJIMT HAKOHEL] YejloBe4de-
CTBY YBEPDEHHO M OKOHYATEJIbHO BBIMTHU 3a Ipenesbl CBOEM «KOJIBIGEIM» — IIJIAHEeThI 3eMJIS.
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MHOTOLIENEBBIE 3KCNERWLINA
K ACTEPOWIIAM, NPONIETAHOLLLAM
BbJTW3W SEMJIN

¥

o

060CHOBbIBAETCS BO3MOMHOCTb
OpraHunsauunn MHoroLeneBbIX 9KCI'IE,CI,I/|LI,I/II7I
K actepouaamM, NpoJeTaloLLMM B OKOJI03EMHOM
KOCMUUYECKOM NPOCTPaHCTBE, C LIE/bIO U3yye-
HUSA UX NJ1aHETOQU3NYECKNX XapPaKTEPUCTUK,
2 TaKKe 0JHOBPEMEHHOI 0TPaAbOTKN METO0B
W CPEACTB ANA CO34aHNA CUCTEMbI NJIaHETap-

 HOW 3aLLLMTbl OT TaKMX 06bEKTOB. MpUBEAEHDI
S XapaKTEPUCTMKM KOCMUYECKMX annapaToB Ans

OCYLLECTBIEHMA 3TUX SKCNEeAMLMA 1 coCTaBa
MX UccnenoBaTesibCKoM annapatypbl. Paccmo-
TPEHbl METOAbI AUCTAHLMOHHBIX U MPAMbIX
nccnenoBaHUiM, BKAKOUALOLLIME N3MEPEHNS Fpa-
BUTALMOHHbIX MAapaMeTPOB 06BLEKTOB U NPO-
BeJleHMe rMnepCKOPOCTHbIX YAAPHbIX 3KC-
NEPMMEHTOB, a TaKXe BOMPOChI MHTErpaunm
NOJIyYeHHbIX U3MEPEHUI ANS OLLEHKM CBOUCTB
3TUX 0OBEKTOB.
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BIIO/THE PEA/IbHOH
ABNIAETCA
BO3MOHOCTD I10JIETA
KACTEPOUIAM,
OBHAPYXEHHbIM
[IPUMEPHO 3A

7-10 CYTOK [10 UX
CB/IMXEHNA C 3EM/ER

—

CKOPOCTb, KM/C

PuC. 1. CKOPOCTH MPOJIETAAC3

B COEPE MPUTAXEHUSA 3EMJTN B 2016 rogy

10 BT

5 AL
|

(0] 0,5 1 1,5 2 2,5 3
AQABHOCTb (B PACCTOAHMAX AO AyHbl)

3,5

QIMYMe yrpo3bl KaTacTpoPUUecKUX CTOJK-

HOBEHUH C 3eMyell aCTepOUZOB U sAep

KOMeT OO6yC/IOBIMBaeT Heob6XOLMMOCTh CO-

30aHUS CHUCTeMBl IUIAHETApDHOM 3aIlNTEHL

(CII3) oT acTepouIHO-KOMETHOM OIlacCHO-
ctu (AKO). [y 3TOro moTpe6yeTcsl OCYIIeCTBUTh
He TOJIBKO OTPabOTKy BCeX KOMIIOHEHTOB CHCTe-
MBI, HO U IIPOBECTU [eTaJIbHble HCCIeLOBAaHUS
HHaHETOCl)I/IBI/I‘-IECKI/IX XAPAKTEPDHUCTHUK HOaHHBIX
HeGeCHBIX Tel. IS 3THX Leled YsKe OCYLIecT-
BJIeH P KOCMHYeCKUX IIPOeKTOB - Deep Impact,
Stardust, Rosetta - ¥ pa3pabaThIBAIOTCS HOBEHIE.
OLHUM M3 HUX MOXKET CTaTh IIPOeKT «KocMuye-
CKMM HaTpyab» (1], MpeayCMaTPUBAIOIIUI 3a-
IIYCKH OTHOCHTEJIBHO HEeOOPOTrMX KOCMHYECKHX
anmapatoB (KA) Majoro Kiaacca K acTepOHIAM,
[IpoJeTaoII UM B chepe IIPUTSIKeHUS 3eMiu. [1pu
3TOM OyZeT OCYIIeCTBISTHCS H3y4UeHHe acTepOoU-
JIOB, COMMKAIOIIUXCS ¢ 3emiert (AC3), U OIHOBpe-
MeHHO 6y1yT 0TpabaThIBAThCSI METOLBL 1 CPEeLICTBA
MX pa3BeKU U IIepexBaTa.

BO3MOXXHOCTb OPT AHU3ALINKA
KCMELWULLVN K ACTEPOWTIAM,
CHMMKAOLLAMCA C SEMITEN

ITo maHHBIM NASA [2], B HacTosIee BpeMs 06-
HapyskeHO cBbIIIe 18000 AC3, mpuyeM MHOIHe
M3 HUX OBUIM 3aMeYeHbl TOJIBKO IIPU IIOJJIeTe
U Jaxke BO BpeMs IIponeTa cdepsl IIPUTSKEHUS
3emnu. Hampumep, B 2016 roxy 6mu10 06HApPY-
SKeHO 143 TaKkuX acTeporfa, 52 M3 KOTOPBIX IIPH-
6IM3MINCh K 3eMjie Ha DAacCTOSIHME MeHblllee,
yeM OT 3eMaH [0 JIyHEBI. IIpu 3TOM AHAaIla30H HUX
CKOPOCTEM B MOMEHT MaKCHMAJIPHOTO COIMKe-
HUS C 3eMJIEH COCTaBIsII OT 1,44 o 32 km/c (puc.1),
a pasmepsl 0T 2 70 90 M.

HHTepBaI BpeMeHU 0T obHapy>keHHUs AC3 10 UX
MHHUMQUIBHOIO CONMIKeHHUSI C 3eMJIel CoCTa-
BUJI OT 1 10 17 CYTOK, YTO II03BOJISIET B Psfie CIy-
YaeB OCYILEeCTBUTH 3aIlyCK KA IS MX U3YUeHHUd.
KoHeYHO, [OJIsl 3TOr0 HeobxXonMMO OyIeT HMeTh
B COCTOSTHUHM TOTOBHOCTU KA M CpeAcCTBa IS UX
OIIEPAaTHUBHOIO 3aIlyCKa. AHAJNIMU3 AJIUTEIbHOCTU
oIlepallMi I[I0 IOATOTOBKE K IIYCKy CYIeCTBYIO-
mUx pakeT-HocuTenel (PH) IIOKa3bIBaeT, YTO
[IOArOTOBKA TEeXHUYECKUX CPeACTB U Ppaspabor-
Ka IIPOrpaMMHO-aJITODUTMHYECKOT0 obecrieye-
HMS 3aI1yCKa MOTYT OBITh BBIIIOJIHEHHI B TeUeHUe
HECKOJIBKUX CYTOK. JJJIMTeIbHOCTB 5Ke IIOATOTOBKU
PH Ha cTapTe MOMKeT COCTaBJAThH, KaK IIOKa3aHO
Ha IpuMepe BO3MOXKHOCTer PH «3eHUT», OKOJIO
[I0JIyTOPa YacoB (3], a IPU HCIIONIB30BAHUHU KOH-
BepCUOHHOM PH «J[HeIIp» - ellle MeHbIIIe.




PHC. 2. CXEMA MHOTOLENEBOM 3KCIEAUINY K AC3

KpoMe IOArOTOBKM K 3amycky KA, motpebyeTcs
BpeMs i ero repeneta K AC3. DHepreTU4Yeckud
OIITHMaJbHBIM OyzeT mmepesneT K AC3 110 3IIUIITHU-
YeCcKOM TpaeKTOpuM. Hampumep, MJIHUTEIbHOCTD

I10JIeTa 10 OPOUTHI JIYHBI COCTABUT OKOJIO IISATHU CY-
TOK. [Ipu Heob6XogUMOCTU IepeneT K AC3 MOXeT
OCYIIECTBIISTHCS TAKXKe 10 YCKOPEeHHBIM, TUI1ep6o-
JIMYEeCKHUM TPAeKTOPHUSIM.

TakuM 06pa3oM, BIIOJIHE PeasIbHOM SIBJISeTCS BO3-
MOXKHOCTH I10JIeTa K acTepousiaM, 06Hapy>KeHHBIM
IIpUMePHO 32 7-10 CyTOK 10 UX COIMKeHUS C 3eM-
neri. Kpome TOoro, Mo>KHO 6yzieT 3apaHee BbIOpATh
M3 YMCIA yoKe U3BeCTHBIX aCTePOUJIOB Te U3 HUX,
KOTOpBle OyAyT IIpoJieTaTh BOMM3U 3eMyIU B 61u-
SKamIye rofbl, U 3a61aroBpeMeHHO IOATOTOBUTH
SKCIIeIULINU K HUM,

MPOEKT «KOCMUYECKMI NATPY/Tb»

B xo00e peaausauuu npoekma «Kocmuueckuii nampynb»,
npu nposedeHuu 3kcneduyuii K AC3, naaHupyemcs:

e H3y4yeHHe CBOMCTB AC3, BKIIOYAS OOCTABKY HUX
TPYHTA Ha 3eMIIIO;
usydeHue OH3UKU TUIIEPCKOPOCTHOIO yZAapa
(mo 70-80 xM/c);
0TpaboTKa KUHETHYECKUX CPEeACTB BO3EMCTBUS
Ha aCTepOU[EbI;

* 0oTpaboTKa CPEeACTB IIepexBaTa acCTePOHIOOB -
KA-pa3BeguukoB U KA-1epexBaTUUKOB.

IIpu smom 6 xo0e 8bINOAHeHUSl 00HOI MHO20UeNe80Ll
IKcneduuuu mo2ym 6blmb ocyWecmeneHbl caedyrouiue
3Kkcnepumenmot (puc. 2):

1) «IIposer» - 1O OTpaboTKe KA-pasBeguuKa
W OUCTAHLIMOHHBIX CPeAOCTB H3y4YeHHA HebeCHBIX
Te;

2) «IlepexBaT» - [10 0TPabOTKe CPECTB IIepexBaTa
OITacHbIX HebecHbIX Tel (OHT);

3) «VYoap» U «BHeapeHHe» - 10 0TPaboTKe KH-
HeTUYEeCKUX CPEeACTB BO3OeMCTBHUS Ha OHT u us-
VUEHHUIO0 HX XapaKTePUCTHUK MIPIMBIMU (KOH-
TaKTHBIMH) METOJAMMU IIPU BHEAPEHUU B I'PYHT
CIIel[MaIbHBIX 30HI0B-IIEHeTPaTOPOB [4, 5];

4) «Bo3Bpat» - 110 OTOOPY U [JOCTaBKe 06paslioB
rpyHTa AC3 Ha 3eMJIIo (B psifie CJIy4aeB MOXKHO 6y-
JIeT OCYLIeCTBUTD IT0CaAKY KA Ha ITOBEPXHOCTb AC3).

TakuM 06pa3oM, OKOJIO3eMHOe KOCMUUeCKoe
IIPOCTPAHCTBO MOXKHO OyAeT MCII0b30BATh KaK
CBOeOOPA3HBIN IIOJIUTOH )11 U3yUeHUS CBOMCTB
AC3 1 0TpaboTKU CPeACTB BO3AeHCTBUSA Ha OHT
C LIeJIBI0 OTPAKEHUS YTPO3bl UX CTOJIKHOBEHUM
Cc 3eMJIEH.
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PUC. 3. KA-PA3BEOYUK
C 30HOAMMU-NIEHETPATOPAMU

110 COBPEMEHHBIM
TPEICTAB/TEHWSIM HAUBOJIEE
BEPOSTHRIMU CPEICTBAMU
IPOTUBOMENCTBUA MATBIM
ACTEPOUIIAM CTAHYT KUHETUYECKUE
YIAPHUKH, KPYITHBIM - IEPHBIE
B3PbIBHBIE YCTPOVCTBA

26

KOCMUYECKWIM ANMAPAT-PA3BEUMK

1l peayin3aliiy IIPOeKTa HeoOXOAUMO CO3LATh
KA-pa3BeguyuK, Ha 60PTy KOTOPOTO IOKHBI ObITh
IpUOOPHL AJ15 IPOBeLeHUS TPAeKTOPHBIX H3Mepe-
HUN, [ONy4YeHUs H300pKeHUH U Psf APYrUX.
B 4aCTHOCTH, IS OCYILECTB/JIeHUS 3KCIIepHUMeH-
Ta «IIposeT» Heob6XoAMMa YCTAHOBKA JIA3ePHOLO
JaJIIBHOMepa ¥ POTALIMOHHOIO I'PaBHUTALIMOHHO-
ro BapuomeTpa [6]|, IIO3BOJISIONIETO OIIPelessiTh
IUIOTHOCTHYIO HEOOHOPOLHOCTh ¥ Maccy OHT c 11o-
TPeIIHOCTBIO 5-10 % B 3aBUCHMOCTHU OT BeJIMYKHBI
OTHOCHTEIBHOM CKOPOCTHU COMMKeHUs (5-75 KM/C)
Y Ha JAJIBHOCTSX 5-50 KM.

J14 IIpoBeeHH I SKCIIEPIMMEHTOB «Yaap» U «BHe-
OpeHMte» B cOCTaB KA mpefIionaraeTcs BRIKYUTD
30HOBI-TIEHETPATOPHI, IIpeaHa3HAYeHHbIe /14
IIPOHUKAHUS B IPYHT U H3Y4UYEHUS ero CBOMCTB.
B KauecTBe 6a30BOro o6pasiia HU3KOCKOPOCTHOIO
(mo 80 M/c) meHeTpaTopa MOXKET OBITh HCIIONb30-
BaH I[IeHeTPaTOp, Pa3paboTaHHBIM [JISl SKCIIeLU-
MU «Mapc-96». BBICOKOCKOPOCTHOM IIeHEeTpaTop,
PacCUYMTAHHBIM Ha BHEAPEHME B I'PYHT CO CKOPO-
CTAMU 10 2,6 KM/C, MOXKET O6BITh CO3aH Ha OCHOBE
IIeHeTpaTopa IS 3KCIIeAUIINU «JIyHa-[1o6» [7].
OH MOXKET BBIJIEP>KHUBATH IIEPErPY3KU IIPHU COyaa-
PEeHUU C IIOBEPXHOCTHIO 0 10 TEICAY eAMHUILL.

OcHOBOM i co3maHusi KA-pa3BegyuKka MO-
SKeT IIOCIY>KHUTh IPoeKT KA, mpefcTaBleHHBIHN
B pa6ote [8]. Ero Mmacca COCTaBUT 262 KT, BKIIO-
4asi 60pTOBYIO HCCIELOBATENIbCKYIO AIIIIaPATy Py
MaccoH 48 KT U [iBa 30HJa-IIeHeTpaTopa MacCou
o 15 kr. O6muit Bujg KA-pa3BegurKa C BBICOKO-
CKOPOCTHBIMHU 30HJaMU-IIeHeTpaTOpaMU IIPU-
BeJleH Ha puc. 3.

BecbMa MepCIeKTHBHBIM [Jis 3aIlycka KA-pas-
BeUMKOB IIPDe[CTaB/IsIeTCd MCII0Jb30BaHUe PH
«/JHemmp» — KOHBEPCMOHHOIO BapHaHTa CTpaTeru-
yecKol pakeTsl PC-20 («BoeBoman). B cioydae nmo-
OCHAIlleHUSI ee PA3TOHHBIM OJIOKOM OHa obecIie-
YT BeIBefeHHe KA He TOIBKO Ha OKOJIO3eMHEIe,
HO U Ha MeKIIJIaHeTHBIe TPAeKTOPUH.

JKCMEPUMEHTDI

OmnpeneneHre CBOMCTB IIPOJIETAOIIErO Tejla -
KOMIUIEKCHAs 3a7adva. KOHEUHOM LIeJIbI0 SABIS-
eTCs1 3HaHHe TeX CBOMCTB, KOTODBIE HYXKHBI IJIsI
PaCUeTHO-TEOPETHYECKOr0 IIPeACKa3aHUS pe-
3yJIbTATOB BO3JEMCTBUSI Ha TeJI0 BBIOPAHHBIMU
cpencTBaMU. I10 COBpeMEeHHBIM ITPEACTABIEHUSIM
Hauboee BEPOSITHBIMU CPeZICTBAMU ITPOTUBOJEH -
CTBUS MaJIbIM TejlaM OyoyT KMHeTUUecKue yaap-
HUKM, KPYIIHBIM TejllaM - sifiepHble B3DBIBHBIE




—

N3-3ATPYIHOCTH ITOJTYYEHUA
OBPA31I0B ACTEPOU[I0B [J1A
JIABOPATOPHbIX UCCTIEIOBAHUM
HA HAYAJIbHOM 3TAIIE

MIPUIETCS OBPALIATBCS

K OBPA3IIAM-AHAJIOTAM,
HAKOITEHHBIM TP IATIEHHSIX
METEOPHTOB &

YCTPOMCTBA. [IJISS HaJeXKHOIO IIPOTHO3UPOBAHUS
pe3yJbTaTOB BO3LENCTBUS HeobXOLMMO 3HaHUe
JIOKAJIBHBIX CBOMCTB IIOPOJ (B KaKAOM TOUKE 06B-
eKTa) U 0606IIeHHBIX, XapAKTePU3YIOIINX YKPYII-
HEeHHYIO CTPYKTYPY Tena. KJIOKaIbHBIM CBOMCTBAM
OTHOCSITCS JaHHBIe 0 CKMMaeMOCTH U pasrpys3ke,
KOTODBle CHCTeMATHU3UPYIOTCS B BUJle YPAaBHEHU
COCTOSIHUS IIOPOJ, YIIPyrHMe U IIPOYHOCTHEIE Xa-
PaKTepPUCTUKU II0PoA,. IIpH ITONy4eHHUH JIOKAJIb-
HBIX CBOMCTB LIEHHBIMHU SIBISIIOTCS OAHHBIE O XU-
MHUYECKOM, OKCHUIHOM K MHHePaJOoruuyecKoM
cocTaBe I10pof. O6061IeHHEIe CBOMCTBA OTPAKAIOT
HaJINYMe HeOTHOPOAHOCTEH (I10 IVIOTHOCTHU ITOPOZ,
U COCTaBY), HaJIMYMe PA3JIOMOB U IIyCTOT.

BBUAY TPYLHOCTEM IONy4YeHUs 06pa3LioB JJIs Jia-
60paTOPHBIX UCCIIeNOBAHUM Ha HAUYAJILHOM 3TaIle
C HeobXOIUMOCThIO MIPUAETCSI 06palaThCsl K 06-
pa3liaM-aHaJoraM, HaKOIUIEHHBIM ITpU IMaJleHU-
SIX MeTeOPUTOB., MIMeHHO JJIs 1oA60pa aHAJIOr0B
LIeHHBIMU SIBIASIIOTCS JaHHBIE 10 XUMUUYECKOMY,
OKCUJIHOMY U MUHePaJIOTUYeCKOMY COCTaBy. ITHU
JAHHBIEe MOTYT OBITh I10JIYY€EHBI C [IOMOIIBIO OIITH-
YeCcKUX HabII0LeHU M Pe3y/IbTaTOB CTOJIKHOBEHU N
YOAPHUKOB MaJIOM MacCChl C UCCJIelyeMBIMU TeJla-
MU, IS U3y4eHUs] paclpefiefieHUs MJIOTHOCTU
Bell[eCTBA MOTYT OBITh HMCIIOJB30BAHBI IIeHeTpa-
TOPBI 60JIBIIION AIUHEL (5-10 M U 60iee). Onpefe-
JIeHUe YpaBHEHUs COCTOSIHUS, YIIPYTUX U IIPOY-
HOCTHBIX XapaKTePUCTUK Ha PaHHeM 3Talle 6ygeT
OCYLIEeCTBISATBCS I10 obpa3ljamM-aHaloTaM, B3s-
TBIM 13 METEOPUTOB, UMEIOIIUXCS B 3allaCHUKAX,
JIOTIOTHUTEbHO IPOYHOCTHEIE XapPaKTePUCTUKU
6YLyT KOHTPOJIUPOBATHCS 10 pa3MepaM KpaTe-
PoB, 06pa30BaHHBIX YAAPHUKAMU, a YPAaBHEHUS
COCTOSIHUSI - IIO Pa3jieTy BellecTBa B YAaPHBIX
3KCIIEpUMEHTaX.

PUC. 4. IPOHUKAHUE META/ITHYECKOTO CTEPXHS
B opony

0.000 20.000 40.000 60.000 80.000 x

[lepeyUCIUM M IIPOKOMMEHTHUPYEM IIpeajiarae-
Mble MeTOOUKU (B HanbHeNIIeM HX COCTaB 6ymeT
PacCIIUPATHCS).

1. OnTHYeCKHE H3MepeHHs. JJaHHasg MeTOIHKA
[I03BOJISIET OIIPEeLEeIUTh TeOMETPUI0O 06BEKTA U ero
pa3Mephl, a TAKXKe MIPHU HATUYUU COOTBETCTBYIO-
1ero 060pymoOBaHUS JAeT BO3MOSKHOCTb OIIpefe-
JISITh CLIEKTPAJIBHBIH COCTAB M3/IyUYeHUS BELEeCTBA,
Pa30rpeToro Ipu yaape.

2. I'paBUMeTPHSA. MeTOAUKA II03BOJISIET OIIpe-
OEeIUTh MacCy Tejla BOOJAb TPaeKTOPHUH IIPOJIEeTa,
YTO B COBOKYITHOCTH C TEOMETPUUYECKUMHU JaHHBI-
MU JaeT BO3MOKHOCTH OIIPeIeIUTh YCPeIHEeHHYIO
[UIOTHOCTH BelrecTBa. C IOMOIIbIO TPABHMETPUU
MOKHO TaKKe OOHAPYKUTh MEeCTOHAXOXIEHUe
Pa3IOMOB U OLIEHUTD [IOPUCTOCTbD.

3. Bo3peHcTBHE Ha 06bEKT C MOMOLIBIO YAAD-
HHKOB, B KauecTBe yOapHUKa MOIYT BBICTYIIATh,
HalpuMep, MeTaJUIMYecKUe LIapel. YAap TaKUM
TeJIOM IIPUBOAUT K o6pa3zoBaHUIO KpaTepa. C II0-
MOIIIBI0 MAaTeMAaTHYeCKOI0 MOJEeIHNPOBAHUS pac-
CYMTBIBAETCS BeCh IIpoliecc 06pa3oBaHUs KpaTepa.
Takue pacyeThl JOCTATOUHO XOPOIIIO OTKaIN6POBa-
Hbl. OKOHUaTe/nbHble dopMa U IIybHHA KpaTepa
OIlpefle/IIIOTCS 3HAaYeHHeM IIPOYHOCTH, KOoTopas
HeobxonVIMa [JIsl pelleHUs 33Jad pa3pylleHUs
Tena. [IOIIOJHUTENbHBIN HHTEpeC IIpefCTaBisieT
OLIeHKa IIPOYHOCTU Teja B 3aBHCHMOCTH OT Mac-
mTaba B3aUMOZENCTBUSA. [103TOMY ITpefIIoiaraeT-
Csl cepusl M3 TpeX-4yeThlpex YAAPHUKOB 15 [IPOBep-
KU BIUSIHUS MacIITabHoro sddexra.

IIOMHMO OIITUYEeCKUX HabNIOmeHUM 0b6Ier Kap-
THHBI Pa3BUTHS SIBJIEHUS yAapa 60JIbIIYIO LIEHHOCTh
IIPEACTABISAIOT OIITUYECKHE M3MEPEHUS B Pa3HBIX
CIIeKTPIBHBIX AUalla3oHax. [I0 ropsyeyl 4YacTu
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PUC. 5. TPAEKTOPUU IBUKEHUSA
BBINIEJIEHHBIX 3JIEMEHTOB I'PYHTA HA ®0OHE
OKOHYATE/TbHOI'0 PASMEPA KPATEPA

(B OTHOCUTEMDbHBIX ENNHULAX)

OKOHYATEAbHBIM PA3MEP
Kparepano P _ =0,5Ta

OKOHYATEAbHBIM PA3MEP
Kparepa rno P =0,3 Ma

-4000 -3000 -2000 -1000 3000

BblAEAEHHOS AVHUS
AAS PEMUCTPALLMN AGBAEHWM

PHC. 6. 10711 OBNTACTEH ¥ BEKTOPbI CKOPOCTEM
[IPU ObPA30BAHUH KPATEPA

-8000.00 -6000.00 -4000.00 -2000.00 0.00 2000.00 4000.00

CIIeKTPa OIIpeAdesIsaeTcsa I103JIEMEHTHBIM COCTaB Be-
recCTBa, I10 XOJ'IO,Z[HOI;I - MHHEpaJIbHBIfI COCTaB.

[IaHUPYeTCs HCIIOAb30BaTh TAKKE TEXHOIOTHIO
IIPOHUKAHUS METAJIJIMYEeCKOTO CTEPXKHS B CPYHT.
CKOpOCTh TIIPOHMKAHUA 6ymeT CYLIeCTBEHHO 3a-
BHCETh OT IJIOTHOCTH TPYHTA. I10 XOAy IPOHHKA-
HUS U3MePSIeTCs PacXo[ (IJIMHA) CTePSKHS BO Bpe-
MeHH. H3MeHeHHS CKOPOCTH pacxoma O6yayT
06yCIOBIEHBI HU3MEHEeHHeM IIJIOTHOCTHU. MaTema-
THUYECKOe MOJEMHPOBAHME [I03BOIUT PACCYUTATH
BeCh IIPOLecc 06pa30BaHUI KABEPHBI U B TOM CIIy-
vae (cm. puc. 4).

Ha puc. 5 TIpeiCTaBIeHbl CXeMbl 06pa30BaHUS
KpaTepa, TPAaeKTOPHUU [OBUKEHUS BbIIeIeHHBIX
3JIEMEHTOB TDYHTa M pa3Mephl B 3aBHUCHMOCTH
OT IIPOYHOCTU B ClIy4ae ygapa chepUUecKUM Te-
oM. Ha puc. 6 - 1011 pacUeTHBIX 06/1aCTel U BeK-
TOPBI CKOPOCTEH IIPU 06pa30BaHUU KpaTepa.

BbIBO/bI

1. PocT uyucna obHapykeHHBIX AC3 OTKphHIBaeT
BO3MOXKHOCTU [JII OPraHMU3allMy MHOIOLIe/IeBbIX
SKCIeIUIIMI K HUM IIPU UX IPOJIeTaX B OKOJI03eM-
HOM KOCMHMYeCKOM IIPOCTPaHCTBe.

2. B XoZe 3THMX MHOTOLIeJIEBBIX SKCIIETULIMI BO3-
MOXKHO IIPOBeZeHUe IINPOKOI0 CIIeKTPa 3KCIIepU-
MEHTOB KaK I10 ¥3y4yeHU0 AC3 JUCTAaHIIMOHHbIMU
U IPSIMBIMU (KOHTaKTHBIMH) METOOAMU, BKIIOYAS
JIOCTaBKY 06Pa3LI0B I'PYHTA Ha 3eMJII0, TaK U OHO-
BPeMEHHO I10 0TPab0oTKe METOLOB U CPeICTB CHCTe-
MBI IIJTAHETAPHOL 3aIIUTEHIL.

3. IIpu IpoBefeHUU YOAPHBIX SKCIIEPHMEHTOB,
B YACTHOCTHU C IIPUMeHEeHHeM 30HAOB-IIeHeTPaTo-
POB, MOTYT 6BITh O6eCIleueHbl CKOPOCTH COyHape-
HUS OT JECITKOB METPOB B CEKYHAY [0 IeCSITKOB
KHJIOMETPOB C CeKYHAY.

4. IKCIIEPUMEHTAIbHBIE TIPOrPAMMEBI, BRKIIOYATO-
1Me 3KCIIePUMEHTHI C YOIApHUKAMHU, ITeHeTPaTo-
PaMH, OIITUUYECKUMU CPEACTBAMU U I'PaBUMETPH-
€M, B COBOKYITHOCTH C HAKOTUIEHHBIMU JTaHHBIMU
10 MeTeOpUTaM [aAyT BO3MOSKHOCTH OIIPEIesSTh
JIOKaJIBHBIE M 06061IeHHbIe CBOMCTBA MAaJIBIX TeJ,
Heo6XOMUMEBIe IS IIPeNOTBPAIEHUS KaTacCTpPO-
dUYeCcKUX TIOCIEeNCTBUH B Clydyae COMMDKEHUS KX
€ 3eMJIEH 110 CTOIKHOBUTEIBHOL OpOUTe.

5. OCylecTBlIeHHe MHOTIOLIeJIeBbIX 3KCIIe[U-
LHUH K IIPOoJeTalolUMM BOIM3KM 3eMIH acTepo-
UaM CYLIeCTBEHHO COKPATHUT CPOKHU, CHU3UT
CTOMMOCTD Y IIOBBICUT 3)$eKTHBHOCTD IIPOBee-
HUS KOCMUYeCKUX IKCIIeAUIIUHI K MaJIbIM Hebec-
HBIM TeJIaM U IIOCIIY>KUT OTPaboTKe CPeCTB ILIa-
HeTapHOM 3aIUTHI.
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SATPUSH SYSTEM:\ '

THE USAGE OF EXTRATERRESTRIAL _
POTENTIAL AND KINETIC ENERGY SUPPL
FOR SPACE LAUNCHES

Alexander O. MAYBORODA,

CEO, LLC “AVANTA-Consulting” Research Company,
Rostov-on-Don, Russia,

mayboro@gmail.com

The article examines how to utilize
free supply of extraterrestrial material poten-
tial energy, its conversion into kinetic energy
and transfer to ground launched space crafts.
Satpush technology which is considered as the
subject of the research accelerates air crafts to
the first cosmic velocity, letting them after being
launched from the ground by suborbital launch-
ers speed up due to the pressure of artificially
created flows of lunar and asteroid material
without any use of onboard propellant supply.
Payload mass increases multiple times as a
result. The research is aimed to create a system
which could use external supply of mechanical
energy for affordable access to space.




NCTEMA SATPUSH:

[10J1b30BAHWE BHESEMHBIX SATTACOB
Y TOTEHLVATIBHON 11 KMHETVYECKOM
"::,-»’SHEP.PI/I/I/I [1717 KOCMWYECKIX SATTYCKOB

AnekcaHap OneroBuy4 MAI‘/’IBOPO/I[A,

Jupekmop Hay4Ho-uccAedo8ameAnbckoll KoMnaHuu

«000 "ABAHTA-KoHcanmuH2"», Pocmos-Ha-JloHy, Poccus,
mayboro@gmail.com

PaboTa nocesiLeHa npobaeme ytmansaumm

[apOoBbIX 3aMacoB NOTeHLUNaAbHOM S3HEPTMM BHE3EMHOIO
BelLecTBa — NPeobpasoBaHMIO ee B KUHETUUYECKYHO IHEPIUIO
Tp-Repenavy KOCMMYECKUM annapaTaM, CTapTyoLmMM ¢
3emnun. NpeaMeToM NCCiefoBaHUA ABASETCA TEXHONOMMNS
_ Satpush - TexHOsI0T1s YCKOPEHUS 10 NMEPBOV KOCMUYECKOM

~ CKOPOCTU NleTaTe/IbHbIX annapaToB, 3anyCKaeMbIX C 3eMau
cybopbutanbHbIMM pakeTaMun 1 YCKOPSIEMbIX B MOC/EAYIOLLEM
3@ CYEeT CUAbI AaBNEeHUA UCKYCCTBEHHO CO3/iaBaeMblX MOTOKOB
JNIYHHOIO UK acTEPOMAHOro BellecTsa 6e3 ucnosb3oBaHUA
60pTOBbIX 3aMacoB PakeTHOro TOMJMBa, C MHOFOKPATHO
yBeJINYEHHOWN B pe3y/abTaTe Maccou nNosesHoro rpysa. Lensto
paboTbl ABASETCH KOHCTPYMPOBaHME CUCTEMbI UCMOJIb30BaHMS
BHELLUHWX 3aMacoB MEXaHUYECKOW 3Heprum Ana ManosaTtpaTHoro
[LOCTyrna K KocMocy.
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HOBAS KOCMUYECKAS 3PA | NEW SPACE AGE

HELIOCTATKIM PAKETHOT O
TPAHCTIOPTA OTMEYAIOT
MHOMAE UCCTIEJOBATEWA
[POBJIEMbI COKPALLEHWA
SATPATHA I0CTYN
BKOCMOC

B OCHOBY PABOTHI
[BUTATEJTA KOPABJIA
ORION NOJI0XEHD
MCTNOJIb30BAHVE
JHEPT WA ALIEPHOM O
B3PbIBA [1J1A CMAPEHIA
[OPLIAM PABOYETO
BELLIECTBA /1 NOJTYYEHNA
YCKOPAIOLLIEN TATK
BPE3YJIbTATE
OTPAXEHIA KOPMOBBIM
3KPAHOM Y [IAPHOI
BOJTHBI U3 TI0TOKA
MNASMBI (puc. 1)

32

BBEJIEHWE

PakeTa OTKphUIA AOPOTY B KOCMOC, HO
BO3MOKHOCTH PaKeTHl Ha XMMHUYECKOM
TOIIMBE OTPAHUYEHHBI, 1 HEO6XOAHUMO
MCKAaTh el 3aMeHy. HeloCTaTKU paKeT-
HOTO TPAHCIIOPTa OTMEYAIOT MHOTHe
UCCIefoBaTeNN IIpobieMbl COKpallle-
HUS 3aTPaT Ha AOCTYII B KOCMOC.

BoT omMcaHHe CUTyallUM aKafe-
MHKOM A. KopoTeeBBIM: «MBI HMe-
eM CerofgHsl Hed3KOHOMUUYHBIe TPaHC-
IIOpPTHRIE CpeAcTBa. IIpencraBbTe, U3
KasKAbIX 100 TOHH, ylIeTaoLUHUX C 3eM-
JIU, B IIOJIE3HYIO HArPY3KYy B JIy4IlleM
Ccllydae IIpeBpallaeTcs TPU IIPOLIEHTA.
OTO [Jisl BCeX COBPeMEeHHBIX pakerT.
Bce ocTasbHOE BBIOPACEIBAETCS B BUIE
CropeBlIero TomjauBa.. KocMOHaBTU-
KA CerogHsl HCIBITBIBAeT COCTOSIHHE,
6113K0e K TOMY, B KOTODOM aBHa-
LHs OKasajach Iocjie BTOPOM MHPO-
BOM BOMHBI, KOIJa CTAaJIO ICHO, YTO C
IIOPUIHEeBBIMU [ABUTATEISIMU YKe He-
BO3MOHO... HMeTb 3KOHOMHYECKHU
BBITOOHYIO aBUaLlMI0. Torga... B aBua-
LMY IIPOM30IIeJI CKAYOK, U OT IIOPII-
HeBBIX ABUTATeel Iepeliu K peak-
TUBHBIM. IIpDMMepHO Ta >Ke CUTyaLUs
ceryac B KOCMHYECKOHM TeEXHUKe» [1].

KocmoHaBT-ucneitatens C. Kpuues-
CKUM  XapaKTepH3yeT COBPeMeHHoe
COCTOSIHHE DPaKeTHO-KOCMHYECKOTO
TpaHCIIopTa Tak: «C Hay4YHOM TOY-
KU 3peHHs KOCMHUecKas pakeTa - 3TO
OTPOMHBIN "T1apoB0o3" ¢ KII/] BCero ofuH-
TPU IIPOLIEHTa, OCTAJIbHASA >Ke YacThb
CTapTOBOM MAcCChl IIpeBpalllaeTcs B OT-
XOBl, IIPOAOJDKAsl CO3LABaTh IIpobiie-
MBIl [JISI OKpY>KaoIlelr cpefbl. Be3anb-
TepPHATHUBHBIM, YUCTO PAaKeTHBIH 3Tall B
Pa3BUTHUH KOCMHYECKOMN esTelbHOCTU
IIOAXOOUT K KOHILy. A UTO IIDUJET eMy
Ha CMeHy, 3aBHCUT OT Hac. Hazerocs,
COBepIIeHHO HOBBIE TEXHOJIOTHH, KOTO-
pble U3MEHST... CUTYALIHION [2].

KOCMUYECKAA TPAHCTOPTHAA
CUCTEMA ORION

[IpoeKkT MHUIOTHPYEMOIO SAePHO-HM-
IIYJIBCHOTO  KOCMMYeCKOro Kopabis
Orion, KoTopkIl pa3pabatsiBaics B CIIA

B 1950-60-X romax [3, 4, 5] - 3TO He YTO
MHOe, KaK IIOIIBITKA PELIUTh IIPobIeMy
HU3KOM 30GeKTUBHOCTH pakeT Ha XH-
MHYECKOM TOILJIHBE.

B OCHOBY paboOTHl ABUTATENS KOpab-
7SI TIOJNIOSKEHO MCIIONb30BaHME 3Hep-
TUU SIePHOTO0 B3PHIBA AJIsS UCIIAPEHU S
IMOopLMI paboyero BellecTBa U IIONY-
YeHUS YCKODPSIOUIEH TATH B PE3YJIb-
TaTe OTPa’KEHUS KOPMOBBHIM 3KPaHOM
(oTpasKaroLIeH IJIMTOM) YAAPHOM BOJI-
HBI K3 II0TOKA IIJIa3MBI (puc. 1). M3 Koc-
MHYECKOTO KOpabis B HallpaBJIeHUH,
IIPOTHUBOIIONIOKHOM II0JIETY, C HEOOJIb-
IIMMU UHTePBaJIaMU BEI6PACHIBAIOTCS
smepHBle 3apSAABl M B3DHIBAIOTCS Ha
He60JIBIIOM PACCTOSHUM OT aIllapa-
Ta. MaccuBHAs OTpaskampIias IUIKTA
IIPUHUMAET Ha Cebs MMIIYIbC U IIe-
pemaeTr ero Kopabiio yepe3 CHUCTEMY
aMOPTU3ATOPOB IJISI IHJIOTUPYEMBIX
BepcUll UIU 6e3 aMOPTHU3ATOPOB IS
6ecrIMIOTHBIX Bepcui. Ilepen Kak-
OBIM B3PBIBOM OTpa’Kalollasl TSIroBas
IUIUTA IIPU IIOMOINU Pa36phI3TUBAIO-
IIEr0 YCTPOMCTBA IIOKPHIBAETCS TIpa-
bUTOBOM CMa3KOI B KAaUECTBE 3AIIUT-
HOTO a6JIALIIOHHOIO ITIOKPBITUS .

YCTOMYHBOCTh OTPSKAIOIIEM TSITCOBOM
IUIUTBl KOPabisi 6bl1a IIOATBEpPXKAeHA
He TOJIBKO PacueTaMM, HO U IKCIIEPHU-
MEHTaMH Ha MOIensaX, IIPUBOANMEIX B
OBH>KEHNE B3PBIBAMU 3aPAO0B XMMHUYe-
CKOM B3DBIBYATKH M B3PDbIBAMH TE€PMO-
SIIePHBIX 3apS0B — IIOKPBITHIEe rpadu-
TOM CTaJIBHBIE Cdephl, pa3MelleHHbIE B
OEeBATH MeTpaX OT 3IIHLIEHTPA B3PHIBA,
OCTQJIMICh HEeIIOBPesKIeHHBIMU.

Pa3roHSTh KOCMHYeCKHe Kopabiau
C IIOMOIIBI0 MAJIOMOIIHBIX SOEePHBIX
B3DBIBOB IPEIJIOKHUIM aMepHKaHCKHe
dur3uky CTaHKUIAB YiaM U KopHennyc
OBepeTT B 1955 roay.

DKOHOMMYECKHe II0Ka3aTelaM CUCTe-
MBI Orion 6BUIM HACTOJIBKO XOPOIIH,
yTto JlyHa, Mapc, COyTHHKH Omnutepa
MOTIU OBITh OCBOEHBHI ellle B IIPOIIJIOM
BeKe. DKOJIOTMYeCKHe ke II0Ka3aTellH,
Hao60poT, O6BUIM HACTOJABKO OTPHUILIA-
TeJIbHBIMM, YTO 3TO IIPHBEJIO K 3aKpHI-
THUIO ITpoeKTa B 1965 roay B CBA3U C €ro
IIPOTHBOpEYUEM MeXKAYHAPOSHOMY
coryiaireHur 1963 roma o 3ampeTre Bcex
SIepPHBIX B3PHIBOB, 32 UCKIIOYEHMEM
II0L3eMHBIX.




VMR  [Tpoexm Orion. YCKOpeHue KOCMUYeCcKo20 Kopabis cepueli S0epHbIX B3PbIBOB HUSKOU MOUWHOC

1 — B3pbIB 1I0epHO20
3aps0a NOHUMCEHHOU
MowHoCcmu
(akBuBaneHm 100 m
THT);

2 — ompaxucarowas
nauma ¢ abasyuUOHHbIM
NOKpbIMuUeM;

3 — amopmu3szamop;

4 — xpaHuauwe

. s10epHbIx 3apsi0oB
¢ nodaroujum
ycmpoticmsom. Obuee
Kosu4ecmBso 3apsi0oB —
00 900 wmyk;

5 — nonesHas Hazpy3Ka

KOCMWYECKAA
TPAHCMOPTHAA CUCTEMA
SATPUSH

OTKa3 OT peanus3allMyd IIpoeKkTa
Orion mpowu3omien Mo IpUYUHE 0COo-
3HAHUSI MEeKIYHAapOAHBIM cCoobIe-
CTBOM 3KOJIOTMYECKOM OIIacHOCTU
HCIIONB30BAHUS SOePHBIX B3PBIBHBIX
VCTPOMCTB Ha 3eMJie U B OKOJIO3eM-
HOM IIPOCTPaHCTBe. TaKUM 06pa3oMm,
Pa3BUTHE KOCMOHABTHUKU OTPAHUYN-
JIOCh paKeTaMU Ha XMMHUYECKOM TOII-
JIUBe, KOTOpBble OOCTUINIM IIOTOJKA
COBEpILIEHCTBOBAHHUS U Ha IIpeneie
BO3MOKHOCTE! 06eCIIeYrBaIOT BBIBOT,
KA u3 TrpaBUTAIMOHHOIO KOJIOALIA
3eMsu. DTO OIpefenuiio OINUTeNlb-
HYI0 CTarHallil0 KOCMOHABTHUKHU.
ECTb U HHBIe CI10CO6BI BEIOPATHCS U3
TPaBUTALIMOHHOM SIMBI 3€ MJIH?

PakeTa KakK CpeOCTBO OOCTABKU U

IepefBIDKeHUs] JIIOZlell U TPy30B B
KOCMOCe UMeeT IIPUHIUIIHAIBHOE

OrpaHUYEHME - OHA He KCIIONIh3YyeT
BHEIITHUE BellleCTBeHHbIe ¥ SHEPreTH-
YeCcKHe Pecypchl, a ee 3arachkl TOIIIU-
Ba OFPAaHUYEHHBI. B SHEPreTUYeCcKOM
acriekTe pakeTa IT0fo6Ha rajepe U Ha
JIUHHBIX OHUCTAHIIUAX ITIPOUTPHIBAET
IIAPYCHBIM CyZaM, HCIIOIb3YIOUIHUM
JapoBble BHEINIHME Pecypchl KHHe-
THUYEeCKOM 3Hepruu. MMewTcs U B
KOCMOCE AaHaJIOoTM BeTpa, KOTOPEBIE
obecrieyman 6bI HE3aBHCHMMOCTL KA
oT He3bOeKTUBHBIX XUMUYECKHUX U
OTIACHBIX SIMEPHBIX HCTOUHHKOB SHEP-
ruu? TeopeTHUecKass KOCMOHABTHKa
IaBHO H3y4YaeT 3Ty IIpobjieMy U o6Ha-
PY’KMJIa HECKOJIBKO PeIleHUI I10 HC-
II0JIb30BAHUIO TAPOBHIX 3aITaCOB Me-
XaHUYECKOHM SHEPTHH OKOJI03eMHOTO
M JaJIbHero KoCMoca.

B paboTe [6] omMcaH IIPOEKT HU3Me-
HEHUSI OPOUTHI OJJHOIO U3 aCTEPOU-
[IOB 32 cueT 06pa30BaHUs Ha ero IyTU
«0byaKa» M3MEJIBUeHHOT0 MaTepHa-
7a (peroyuiuTa) Jpyroro aCTepousa.

B pa6oTe [7] paccMoOTpeH CcI1oco6

yIIpaBieHUs TpaeKTopusMu KA, Ha-
XOOAIIMXCS Ha CpPpegHHX OKOJI03eM-

B 3HEPT ETVYECKOM
ACTEKTE PAKETA
MOAOBHA T ATIEPE 1 HA
[UMRHBIX AVCT AHUKAX
[POVTPEIBAET NMAPYCHbIM
CY LAM, MCTI0/Ib3Y HOLLIAM
[IAPOBBIE BHELLHWE
PECYPCbI KVHETVHECKOM
JHEPTIN
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[POEKT SATPUSH - 3T0
KOHLIETLIA KOCMYECKOT 0
KOPABJIA — AHAJIOT A ORION.
Er0CYTb SAK/OYAETCH

B TOM, YTO Y 1APHI TIOPLIVI
BELLIEGTBA OHEHb HISK O
[/I0THOCTIA TIOPALKA
0,1=1KI'/M*B ABJIALMOHHYHO
[IATY HA KOPME

KOPABJIA HE OKASBIBAKOT
PASPYLTE/IBHO O
BOSMEVCTBIAA 1A TIPY ITOM
COSLAOT SHAYUTESTbHYH)
CITy, KOTOPAA CTIOCOBHA
PASOTHATE KOPABJTb

[10 OPEUTAJIbHBIX
CKOPOCTEN.

[171A PAST OHA KOPABJIA
VCMOSIb3YETCAHKOPTEX
[YLLEPOB, KOTOPBIE MOTYT
V3T OTOBNATBCA N3
HELLOPOM X MESOMOPUCTBIX
MATEPWAIOB M IPOCTEMLLIAX
BII0B KPEMHVEBOT 0
ASPOTENA

34

HBIX OpPOUTAaX IIPU IIOMOIIU JaBIEeHUS,
C037,2aBaeMOr0 ITI0TOKAMMU JIYHHOM IIBLIH.
[1pUIb B KOHTEMHePaxX BEIOPAChIBAETCS U3
cbeprl IPUTSKEHUS JIYHBI IIDU IIOMO-
1IN 3JeKTPOMATrHUTHBIX YCKODHUTeNIeH,
a 3aTeM pacCeMBaeTCd B[IOJIb TPAeKTO-
pUU OBMKEHUS K 3eMile. B palioHe Iie-
pures mbUIeBoe 06J1aK0O MaKCHUMAaJIBHO
yBeIMYHBaeT KMHETHYeCKYI0 3HEepPruio,
ROTOpasg YTHIH3UPYETCS II0CPeaCTBOM
BO3[EeMCTBUS Ha abJSIIIHMOHHBIE 3KPAHBI
yCRopseMbIX KA.

O6a crrocoba yCKOpeHU I KOCMUYeCKUX
06beKTOB, OITMCAHHEIE B [6] U [7], aHa-
JIOTUYHEL, I10 CYyTH, CII0CO0Y YCKOPeHU S
Kopabnsi Orion: TrHUIIEp3BYKOBOM IIO-
TOK BeIl[eCTBA OKa3bIBAeT JABJIeHUe Ha
06BEKT U YCKOPSIeT ero B 33JaHHOM Ha-
IIpaBJIeHUHU. BMecTe ¢ TeM 3TO BO3JeH-
CTBHE OCYIIECTBIISETCS OTHOCUTEIIBHO
BHe3eMHBIX 06beKTOB U He MOXKeT I1PU-
MEeHSIThCS JJIs 3aI1yCKa B KOCMOC, KaK B
cucreMe Orion.

B paborTe [8] mIpemyIoskeH CrIocob IIpume-
HeHUs TUIIeP3BYKOBOI'O IIOTOKA BeIlleCTBa
JUUISI YCKOPeHUs CybopbuTanbHOro KA mo
OpOUTAIBHOM CKOPOCTH (puc. 2), TO €CTh
JlaeTcsl pellleHMe IIpo6yieMBl 3a1ycka KA
C 3eMJ/IM 3a CYeT LapPOBBIX BHE3eMHBIX
pecypcoB. YckopsieMbIil KA ocBo6OsKAeH
OT 32I1aCOB XMMHUYEeCKOTr'0 HIH SIePHOr0
TOIUIMBA, 4YTO obecIieyuBaeT yBeluUUe-
HMe MAacChl II0JIe3HOIO I'Py3a Ha OLUH
IIOPSIIOK U COOTBETCTBEHHO, COKpAaIla-
eT yIeNnbHYI0 CTOMMOCTD 3aIlycKa. s
3anmycka KA Heo6XOLHMO IIPUMEHSTh
BCIIOMOTATENIbHYI0  DaKeTy-HOCUTEeNb
(PH), HO ee poJIb OTPAHUYHBAETCS [IOIb-
eMmoM KA Ha BrICcOTYy 110-120 KM B 30HY
Iepuresl YCKOPSIIOIIero rnoroxka. OTCyT-
CTBYIOT 1 CYIII€CTBEHHBIE 3aTPATHI Ha CO-
3[laHIe YCKOPSIOIIero II0TOKa BelecTBa
B CBSI3U C TeM, UTO KMHeTHYecKas SHep-
THS IIOTOKA CO3[IaeTcsl 3a CUeT JapoBOro
3araca IIOTeHIIMaJIbHOM SHEpPruu IIpU
cbpoce BHe3eMHOI'O BellleCTBA B IDaBU-
TALIMOHHBIM KOJIOJeLl 3eMIM. 3aTpaThl
SHepruu Ha c6poc BelecTBa COCTABIIS-
IOT OKOJIO ITSITH IIPOLIeHTOB IIPH HCIIONIb-
30BAHHH JIYHHOTIO CBIDbA M [OeCAThIe U
COTBIe JONIM IIPOLIeHTa IIPU HCIIOJIB30-
BAHHHU ChIPbSd HEKOTOPBIX OKOJIO3€MHBIX
aACTepOHIOB.

[1poeKT, U3JIOKEeHHEIH B paboTe [8], oc-
HOBAaH Ha OMMCAHUHU I'PYIIITH U306peTe-
HHUH B rmateHTe RU2385275, rae paccMo-
TPEHBI Pa3IMYHBIE CIIOCOOBI YCKOPEHHUS

KA u Ha ocHOBe paboThI [9] o60cHOBaHA
BO3MOXKHOCTb pa3roHa KA He TOJIBKO
IIOIIYTHBIMU IIOTOKAMH, HO U BCTpeyY-
HbpIMH. KocMuyeckas TPaHCIIOPTHas
cuctema (KTC) Ha OCHOBE BCTPEYHBIX
IIOTOKOB BeCbMa IIepCIIeKTHBHA, TaK
Kak obecrieunBaeT pa3roH KA mo ckopo-
CTU, B HECKOJIBKO Da3 IIpeBBILIAONIEN
CKOPOCTH BCTPEYHOrO II0TOKa. K mpu-
Mepy, IIPU HaIUYUU 6a3bl Ha OLHOM
U3 CIIYTHUKOB IOmMTepa BO3MOXKEH
pasroH KA 10 200 KMm/c, 4YTO aKTyaJabHO
IIPY CO3LAHUM CHUCTEMBI 3aILIUTHL 3eM-
JIU OT aCTePOMJHON Yrpo3bl. BmecTe c
TeM II0 IIPUYMHEe IIPOCTOTHl U HU3KOMU
CTOMMOCTH OIlepalluil 1o pa3roHy KA
IIOIIYTHBIM IIOTOKOM 3Ta TeXHOJIOTUS
3acIy>kKuBaeT 6ojiee AeTanbHOIO PacCMO-
TPeHUS U PA3BUTHUI.

Satpush - pabouee Ha3BaHue KTC c pas-
roHOM KA IIONYTHBIM THIIEP3BYKOBBIM
rmotrokoM (0T CoB satellite - CIIyTHUK
u push - Tom4oxk, maBieHUe, yoap, Ha-
rop). TakuM 06pa3oM, IIpoeKT Satpush
- 3TO KOHLIEeIIIIHSI KOCMHUYECKOro Kopab-
751, aHajora Orion, ABMKYILEM CHJION
KOTOPOTO BMECTO SIIePHBIX B3PBIBOB Oy-
IyT YEapbl — peryisipHble TOMYKU II0P-
LIMH BeIecTBa, U3BJIeUeHHOro U3 JIVHEI,
ACTEePOUIOB WU IIOJIyI€HHOIO K3 UHBIX
HeIOPOIHX HCTOYHUKOB, B TOM YHCIIe
OPOUTAIBHBIX HAKOIIUTeNIeN aTMocdep-
HBIX ra3oB (3emnu, Mapca, BeHepsl), U
Pa30rHaHHOIO 32 CYeT IIpeBpalleHUs
COBCTBEHHOM MOTEHIIMAIBHOM SHepruu
B KMHETHUYeCKyI0 IIpU c6poce B rpaBU-
TALIMOHHBIN Kolofel] 3eMnu. Peanusa-
LIMSI TAKOTO BapHaHTa ITpoekTa Orion He
OTPAaHUYUBAETCS JEeHCTBYIOIIUMU MeXK-
JYHAPOOHBIMU COTIAIIEeHUSIMU.

CyTp IpoekTa Satpush B TOM, 4YTO
yOaphl MOPLIMH BeIlecTBA OYeHb HU3-
KOM IIJIOTHOCTH, IopsiAka 0,1-1 xkr/m’,
B a6NMALIMOHHYIO IUIMTY Ha KOpMe KO-
pabis He OKA3bIBAIOT Pa3PYLIUTENBHO-
rO BO3LEMCTBUS U IIPU 3TOM CO3LAIOT
3HAUUTENIbHYIO CHJIy, KOTOpasl CII0CO6-
Ha pa3orHaTh KOpabib 0 OpOUTAIBHEIX
CKopocTer. OKasplBaeMoOe Ha IIIUTY
JIlaBlleHMe B Hada/le Pa3roHa COCTaB-
nsieT 120-1200 6ap. IIpu CKOPOCTU TOJI-
KAIOIIMX ITOPLIMM BellecTBa, MIH IIy-
mepoB (0T cyoBa pusher - TOJIKATENb),
oKono 11 KM/C KOpabib pa3roHseTCs
o 8-9 km/c. Ilpu 3TOM CyMMapHas
Macca IyIIepoB (Iis cIydasi MAeabHO
YIIPYTOr0 OTPaskKeHMs II0TOKA BEIeCTBA)



cocTaBiasgeT 80 % MacChl pa3roHse-
moro kopabns. [TOTOKU U3 Ioce-
IOBATEJIBHOCTU ITyIIEPOB CO3/a-
I0TCSI KOpTeskaMu KA 13 60pTOBBIX
3aI1acoB BHE3eMHOIO BeIIecTBa.
QOpMUPOBAHHE TAKUX 32IIACOB
Haubosee BBITOLHO 32 CUET JIYH-
HBIX PecypcoB (puc.3) B caydae HC-
[10JIb30BAHMUS TEXHOJIOTUHU Sattrap
(puc. 4), cokpalaroier 3aTpa-
TBl Ha 3KCIIOPT JYHHOTO CHIPbS
1o 390 moyut/Kr [11]. [Tocimenyroiee
pa3BepThIBAHUE CHCTeMBI Sattrap
IOIIOJTHUTEJBHO COKpAalllaeT 3a-
TPaThl Ha OOUH IIOPSAOK.

[Tymep - 06BbeKT HU3KOM IIJIOT-
HOCTHU. IIyIIepsl MOTYT H3TOTOB-
JISITBCSI U3 HEAOPOTHUX Me30II0PH-
CTHIX MATE€PHAJIOB U ITPOCTEHIITUX
BUJOB KPEMHUEBOTO a3pPOrejs -
XPYIIKOCTh a3pOresis B YCIOBHUSX
HEeBeCOMOCTU M [Opyrue Hemo-
CTaTKU He SBISIIOTCI PaKTOpPOM,

IIPENATCTBYIOIIKNM IIPUMEHEHUIO
nyurepoB. IIpu 3TOM MOTLYT HC-
[I07Ib30BAThCS He LieNbHble 6JI0KU
BBICOKOIIODHMCTOIO  MaTepuaia,
2 TOHKOIUIEHOYHBIe MeIIKH, 3a-
[IOJTHEeHHBbIe IIOPOLIKAMM aspore-
JISL, UTO YIIPOLIAeT IIPOM3BOLACTBO.
HanyBHBIE 6aJIJIOHEBL C a3p030JIeM
13 MeJIKOOVCIIEPCHOIO MaTepua-
Jla B KaueCTBe OCHOBHOI'O HAIIOJI-
HUTeJIS TAKKe [TePCIIeKTUBHBI A1
M3TOTOBJIEHUS] MYyIIepoB. Y[I06-
HBIM KOHCTPYKLIMOHHBIM MaTepU-
QJIOM MOTYT CTaTh 3aMOPOKeHHEIe
IIeHBl BBICOKOM KPAaTHOCTHU U3 BO-
OHBIX PAacTBOPOB. Ilyliepel MOTYT
GopMHPOBATBECSI HeEIOCPeLCTBeH-
HO IIlepe[l IIpUMeHeHUeM B BHJeE
obnaka M3 Karlelb U MHUKPOKPU-
CTAJLJIOB BOAHBIX PAaCTBOPOB U IPY-
TUX SKUIKOCTEN, HalIpUMep KU/I-
KOTO a30Ta U TBepHAOM [BYOKUCU
yriiepoza. YCTpPoucTBo GopMUpoO-

lMpoexkm Satpush. YckopeHue KoCMUYeCK020 Kopabaisi OUCKPemHbIM 2Unep3BYKOBbIM NOMOKO
BHe3eMH020 Beujecmsa (Bbicoma 120 KM)

V=28000m/s

1 - nywep, B BUOe nomoka
Kanesb wcudoxkocmu
(audponywep);

2 — 2eHepamop Kanesnsb;

3 — 2udpocbopHUK; _

4 - KA ¢ 3anacom pabouezo
mena 019 eeHepamopa Kanesb.
Obwee 4yucao epynnupoBKU

KA cocmassigsem 80 wmyK

01 BapuaHma npupocma
ckopocmu 100 M/c Ha kKawcdoe
CMOJIKHOBEHUE C Nywepom;

5 — nemamenbHbIl annapam,
YCKOpsieMblli NOMOKOM
nywepos;

6 — MHo20pa3oBas
cybopbumanbHas pakema-
Hocumenb

BaHMS TaKUX KalleJIbHBIX 06pa3o-
BAaHUM U3BECTHO - 3TO TeHepaTop
II0TOKA MOHOAHUCIIEPCHBIX KAIleJIb
SKUAKOCTH [IJISI KOCMHYECKUX XO-
JIOOUIBHUKOB-U3/Iy4daTese [10].

J7si pasroHa Kopabisi HCIIONb-
3yeTCsl KOPTeXK IIYIIepoB - II0CJIe-
JIOBATEIBHOCTb 06'beKTOB, IBUKY-
IIUXCS 0 eAUHOM TPAaeKTOPUU
WJIU B IIpefiesiax 3aJaHHOro KOpH-
Jopa. [Io MOMEHTA CTOJIKHOBEHU S
C KopabyeM IIyniep HaxOOUTCS B
cuenke ¢ KA-Hocutenem. Orthe-
JeHHe mnyuepa oT KA-HOCHUTend
IIPOMCXOAMUT 33 HECKOJIBKO CeKYH/
JIO CTOJIKHOBEHMUS € KopabineMm. Ka-
I1eJIbHO-ITBUIEBOM myIIep (Kak 06-
JIaKO YaCTHLL BellleCTBa) CO3/aeTCs
33 HECKOJIBbKO CeKYHJ OO CTOJK-
HOBEHHUS, IIPU 3TOM YacCThb Belle-
CTBa, He BCTYIIUBIIEIO B KOHTAKT,
YIaBIMBAETCS BCIIOMOIATeIbHBIM
KA ¥ HCII0/1b3YeTCs IIOBTOPHO. Ya-

BosaylwHo-kocMuueckasn chepa | Aerospace Sphere Journal N°2(95) 2018

35



HOBAS KOCMUYECKAS 3PA | NEW SPACE AGE

LU Tpackmopuu nodaqu iyHHO20 Chipbs O/ BbIBOOa Cy60pbumMasbHbIX lemamesibHbiX annapamos Ha HOO

1 — aKKyMyssyus yHHOU BOObI U pe2osiuma
B 0pbUMasbHOM KOJIJIEKMOpe CUCMeMbl
Sattrap, npou3BoOCMBO pakemHo20 mon-
JluBa u3 pe2oauma;

2 — nepeHoc BoObl U monJiuBa B Mexcopbu-
masbHbIli 6yKcup, cmapm 6yKcupa u Bbixod
Ha nepexodHy opbumy;

3 — KoppeKyus mpaekmopuu noaema 6yx-
cupa u nepexod Ha BbICOKO3/IIUNMUYECKYHO
OKOJI03EMHYIO opbumy;

4 - cmapm MHo20pa3oBoli cybopbumasb-
Holi pakembi-Hocumess (MCPH) u nodbem
JlemameJibHo20 annapama Ha BbIComy
120 KM;

5 — omdeneHue om 6ykcupa KA ¢ 3ana-
camu BOObI U 2eHepamopamu NomokKa
Kanesb, paccpedomoyeHue U co30aHue
Kopmexca KA, pas2oH 2udponyuiepamu
JlemamesibHo20 annapama 00 opbumarsib-
Holi ckopocmu, cocpedomoyeHue KA

U CMbIKOBKa € 6yKCupomM;

6 — nocadka MCPH;

7 — KOppeKyus mpaekmopuu nosema 6yK-
cupa U nepexod Ha BbICOKO3/IIUNMUYECKYIO
OKOJI0JTYHHY0 0pbumy;

8 — CMbIKOBKa ¢ opbumaJibHbIM KOJIIEKMO-

pom cucmembi Sattrap u 3a2py3ka HoBoU
nopyuu BoObl U monJiuBa 0151 bykcupa
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CTHU IUJIACTUH U3 Me30II0OPUCTOTO
MaTepHaja, He CTOJIKHYBIIHECS
C TSITOBOM IUIMTOM KOopabis, Tak-
>Ke YTUIU3UPYIOTCS.

B crepymollemM OeCATHIETUN
HAYHYTCS OIlepaljuH II0 paspa-
60TKe PecypcoB aCTEPOHIOB HU
JlyHel. Planetary Resource, Deep
Space, Moon Express, Shackleton
Energy, Luxembourg, ESA u
NASA - opraHusalyiu, KOTOpbIe
BefyT IIOATOTOBKY K KOMMep-
YecKOM I06bIue BHe3eMHBIX pe-
cypcoB. YacTh BelrecTBa 6ynmeT
JOCTaBIATBCI B OKOJIO3€MHOE
IIPOCTPAHCTBO HA OpOUTAIbHEIE
CTAHILIMU. B OCHOBHOM 3TO 6yIyT
IIOCTaBKM PaKeTHOIO TOILJIMBA,
IIPOM3BEeJeHHOI0 M3 BOABL acTe-
pomnoB U JIYHEL.

BmecTe ¢ TeM cOoBpeMeHHasd
KOHIIeIIIMS  MCIIOJNb30BaHHUSA
BHe3eMHBIX DpeCcypcoB BOJABI
OJig IIPOH3BOLCTBA PAKeTHOIO
TOIUIMBA HppallMOHa/JIbHA. 3a-
ac 5Hepruyd BOJOPOSHO-KHUC-
JIOPOAHOIO PAKeTHOIO TOILIH-
Ba - 13 M/I>K/KT, 4TO TpebyeT Ajis
ero IIOJIy4eHUs M3 BOABL 3aTpaT

nopsiika 30 MJIDK/Kr. Bmecte
€ TeM IIpu cbpoce KaIICysl C TOII-
JIMBOM Ha HM3KMe OKOJIO3eMHBIe
opbuthl (HOO) rpy3 B Hepuree
pasroHsercs: OO CKOPOCTU OKO-
70 11 kM/c mipu c6poce ¢ JIyHBI
u go 12-14 xkm/c mpu cbpoce
C OKOJIO3eMHBIX aCTepouaoB. Ero
JapoBas KUHeTHYeCcKas »3Hep-
TUSI COCTaB/IsIeT COOTBETCTBEHHO
61 MIDK/KT U 72-98 M/K/Kr. Ta-
KUM obpa3om, oT 50 mo 67 %
SHEPrUHU IpUaeTcs 6ecrionesHo
paccenBaTh IIPU TOPMOKEHHHU
KaIICy1 C TPy30M B aTMocdepe,
He CYMTasl U36BITOYHBIX 3aTpPaT
Ha IIpOM3BOACTBO PAKETHOIO
TOIIMBA M3 BOABL.

HMHHOBAallMOHHAA CHUCTeMa
Satpush 103BOJIsIeT HCIIONB30-
BaTh TepseMyl0 KMHeTHYeCKyIo
SHEepruIo. 3a cUeT 5TOM JapPOBOM
sHepruu KTC Satpush criocob6Ha
BBIBOLUTH IPY3HL C 3eMJIU Ha Op-
61Ty C MUHUMAJIBHBIM HCIIOJb-
30BaHMHEM DAKeTHl [JIsI Pa3roHa
rpy3a. CoobIieHHe CKOPOCTH
TPy3y 3a c4eT paKeThl COKpa-
IaeTcsl B IISITh Pa3, UTO YBeIU-



YMBaeT TPY30MIO0ABbEMHOCTh THUIIOBOM
pakeTHl B 16 pa3 (c 3% M0 50%) mpu
YMEHBIIIEHHON! B II0JITOPa pa3a CTOU-
MOCTH 3aIlycKa. B pe3yibTaTe ygeib-
Hasg CTOMMOCTD 3aIlyCKa COKPAILAeTCs
B 24 pasa. [J11 MHOTOPa30BBIX PaKeT
yOenbHas CTOMMOCTB 3aIlyCKa COKpa-
LIaeTcs Ha ABa-TPU IIOpsAKA.

OCHOBHbIE PE3Y/IbTATDI,
BbIBOAbI ¥ PEKOMEHIALIUN

1. B HacTosIIeN CTaThe pacCMOTPeHa
JIOTHCTHKA OOCTABKU I'PY30B C MaJIBIX
HebeCcHBIX Tel U CIIYyTHUKOB IUIAHET
Ha 3eMIJII0 C TOYKHU 3DEHHs yCTpaHe-
HUS II0TePh KHMHEeTHYeCKOM SHepruu
rpy30B, ee 30PeKTUBHOMN YTUIN3ALIUN
U IIPUMEHeHUs [Jisl BBIBOLA HOBBIX
TCPY30B C 3eMJIK B KOCMOC, YCTPaHEHUS
M36BITOUHBIX U JIMIIHUX SHepreTude-
CKUX OIlepallui Ha 6a3e JOCTUTHYTOrO
Hay4YHO-TeXHHNYeCKOI'o YPOBHS.

2. TIpoBemeH aHaIM3 TeXHHWYECKOro
6as3rca KOCMHUYECKUX T'DYy30I1epeBO30K,

Ha OCHOBe KOTOPOTIO IIpeJiJIo’KeHa KOH-
LIeIITyaJIbHO HOBas CHUCTeMa AOCTaBKU
rpy30B B KocMoc - KTC Satpush.

3. TlokasaHO, 4YTO [JII pealu3aliu
KTC Satpush He TpebyeTcs paspaboTka
IIPUHLIUIINAIBHO HOBBIX YCTPOMCTB U
TEeXHOJIOTUN - Heo6XOAMMa B OCHOB-
HOM MHTerpalus U afjaliTallks 13BecT-
HBIX U alPOOUPOBAHHBIX TEXHUYECKUX
pellleHU, TaKUX KaK abJIsSLHOHHAs
TepMO3aIlIUTa KOCMUYECKUX aIrapa-
TOB - IPOTOTHUII 6YPEPHOI IIJIHTHI, BOC-
IIPUHUMAIOLIEN [aBjleHUe TUIIEepP3BY-
KOBOTO TIIOTOKA, CHCTeMa TeHepaliuu
[I0TOKA KaIlejlb SKUAKOCTU B YCIOBUSIX
OpOUTANIBHOrO II0JIeTa — IIPOTOTHUII Te-
HepaTopa ITyIIepOB HU3KOM IJIOTHOCTH,
CHUCTeMa BBICOKOTOYHOI'O HaBeIeHUs
Cy6OpOUTANIBHBIX PaKeT Ha HCKYCCTBEH-
Hble CIYTHUKU - IIPOTOTUII CHUCTEMBL
BBIBeJIeHUsI CyOOPOUTAILHOIO allllapaTa
B TOYKY BCTPeYU C OPOUTAIBHBIM KOpTe-
>KeM 13 TeHepaTOPOB ITyIIepOB,

4, Pa3paboTaHHBIe TEXHOJOTUU pe-
LIAIOT ITPAKTHYeCKU BaSKHYIO 3a4auy
cosgaHusg KoHLenuuu KTC, rRoTopas
MHOTOKPAaTHO IIOHM’KaeT CTOHMMOCTh
JOCTYIIa K KOCMOCY 32 CYeT BHe3eMHBIX

[N TexHO02US 3KCNOPMa Chipbs C JlyHbl Ha OKOMIONYHHYIO 0pbumy

1681,8 m/c x 10000 kr

80 m/c x 10 kr
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1 — camodBuUMCywutics
KOMnNJieKkc

C agpezamamu
cbopKu, oboeauweHus
u MemaHus

nopyudl cbipbs

B MOYKY BCmpeyu

C opbumasibHbIM
KOJIIEKMOpPOM;

2 —4acmb
opbumanbHo20
Kosnnekmopa —
MewcopbumasbHbIl
byKcup;

3 —4acmb
opbumanbHo20
Kosnekmopa —
KOHMeliHep-0BYyWKa
C pez2osumom;

4 — nopyuu ceipbs
(BodsiHoOU ned u/unu
2paHynupoBaHHbIL
peaosium) B moyke
nepexsama
KOJIIEKMOPOM;

5 — 30Ha HakonaeHusA
nopyudl Cbipbsi BHympu
KOHmMeliHepa-/710ByWKU

1680 m/c x 10010 kr
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[IPELJIAT AEMAA
TEXHOIOMAA SATTYCKA
bY[IET BOCTPEBOBAHA
BIIEPUOLL PASPABOTKI
MHEPAJIbHBIX PECYPCOB
ACTEPOW[I0B A JTYHB,
[10CKOMBKY 1P
[TAHUPYEMBIX NOTOKAX
BHESEMHOI O BELLIECTBA

HA SEMJIO TIOCT ABKM
BELLECTBA [1NIA NYLLEPOB
bYLLYT NOMY THbIMM

A TIOTOMY HELLOPOT AMIA,

HO 1PY 3TOM MHOT OKPATHO
COKPATHT PACXOLIbI
HATIOC/IE LY HOLLIME SATTYCKW
KA C ObOPY [IOBAHVEM [11A
PASPABOTKI PECYPCOB
ACTEPOII0B W 1TYHbl.
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pecypcoB. MccnemoBaHMe II0Ka3aio,
YTO IIPU HCII0ONb30BAHUU PaHee pa3pa-
60TaHHOM U anIpobupoBaHHOM B CIIIA
TeXHOJIOTUHU YCKODEHUS JIeTaTeIbHOT0
arnmapara (rpoekt Orion) yZapHBIMH
BOJIHAMM OT CEPUH MaJbIX SAePHBIX
B3DBIBOB BO3MOXKEH Pa3rOH KOCMU-
YeCKHUX allllapaToB 3a CYeT yAAPHOro
BO3JENCTBUS IYIIEePOB - IIOPILIUM BHe-
3eMHOTIO BelllecTBa. [lonyyeHUe U [10-
CTaBKa 3THUX IOPLIUN TpebyeT He3Ha-
YUTENbHBIX 3aTpPaT IIPHU pa3paboTke
pPecypcoB HEKOTOPBIX I'PYIIII OKOJIO3eM-
HBIX aCTepOMZIOB M/UIK JIYHBHL B CIIy-
4ae UCIONb30BAHUSL TPAHCIIOPTHOM
TeXHOJIOTUH Sattrap.

5. KTC Satpush, B oTtnuuue oT KTC
Orion ¢ UMIYJIbCHBIM SIIEPHBIM IBU-
ratejieM, He HMeeT HUXKHeroO IIpe-
Jlela CBOEM MacChl, YTO IIO3BOJISET
3aIlyCKaTh JIeTaTeJlbHBbIe AIlllapaThl C
MHHHMAJBHOM MAacCOM B IIpefenax
10-100 Kr u pacmupseTr 067acTh IIpU-
MeHeHUqa KTC.

6. KTC Satpush mmeeT BepxHHUU IIpe-
el MacChl, OIIpefensieMbIll 35-40%
CTApTOBOM MacCHl paKeT KOCMUYECKOIo
HasHayeHMs. DJTO II03BOJISIET CO3[aTh
KTC cBepxTsDKenoro kiacca Ha 6ase pa-
KeT-HOCHUTeJIe CpeJlHero Kjiacca C Ipy-
30II04BEMHOCTBIO OT 5 10 20 T. K ripume-
Py, CybopbuTanbHass pakeTa Ha OCHOBE
PH Ttuma «[IpOTOH» CIIOCOOHA IOCTaB-
JISITh B 30HY OPOUTAIBPHOTO IIOTOKA IT-
1IePOB aIlllapaTbl C MaKCHMaJIbHOM
Maccor o 250 TOHH B OZHOPa30BOM
HUCIIOJIHEeHWH U [0 150 TOHH B BapHaH-
Te MHOTOKpaTHOM PH. TakuM 06pa3oMm,
JIOPOTOCTOSIINIAsL Pa3paboTKa KiIaccuye-
CKHX PaKeT CBEPXTSDKEeIOro KjiIacca Mo-
SKeT OBITh MCK/IIOYEeHA M3 IIAHOB KOC-
MHYECKHUX areHTCTB.

7. KTC Satpush MOKeT IpPHUMeHSIThCS
He TOJIBKO [Jig pa3roHa KA, HO U s
TOPMOXKEHUSI, DTO aKTYaJIbHO IS MST-
KoM nmocaaku KA Ha HebecHEIe Tela 6e3
atMocdepsl, K IIpUMepy, Ha JIyHY.
TopMoOXkeHMe 32 cueT JYHHBIX Belle-
CTBEHHBIX PeCypCOB obecIieyrBaeT yBe-
JINYeHMte MacCChl JOCTABISIEMOrO Ipy3a
B TPH-YeThIpe pa3a 3a C4UeT COKpallle-
HHSI TI0CaJIOYHOM XapaKTepUCTHYe-
cKko¥M ckopoctu KA ¢ 2600-2800 M/c
o 100-200 m/c 6e3 pacxoma paKeTHO-
ro TOIIMBa., TaKMM CIIOCO60M MOTYT
IOCTABISITBCI MHUKPOKA C II0JI€3HOM

Harpy3kom ot 10 zo 100 kr. Ha crTa-
Iun oTpaboTku TexHomoruu KTC
Satpush MoOMKeT 3SKCIIIYaTUPOBATHCS
6e3 JTYHHBIX DeCypCOB 3a CUeT 3aI1acoB
pabodero Tena JJsl IIyILIepOB, 4OCTaB-
JIEHHOTO C 3eMJIM, 4YTO Takxke obe-
CrIe4YMrBaeT 3KOHOMHUYECKUHN 3bdeKT
61aromapss BBICOKOMY TOPMO3HOMY
HMIIYJIBCY OT [OEeHCTBUS BCTPEUYHBIX
yuepoB (2400-4800 M/c gjist HEyIpy-
TOro CTOJIKHOBeHUS U 4800-9600 m/c
Onas  ymopyroro). TakuM o6pasom,
HUOKP mo KTC Satpush momkHBL ya-
CTHUYHO OKYIIaThCA 32 CYeT SKOHOMHH
npu goctaBKe KA Ha JIyHY.

8. IlpemyjaraemMasi TeXHOJIOTUSA 3a-
IIycka 6yzmeT BocTpeGoBaHa B II€PUO[L
Pa3paboTKM MUHepalIbHBIX  pecyp-
COB aCTepouoB U JIYHBI, TaK KakK IIPU
IUIAaHUPYEMBIX IIOTOKAaX BHE3eMHOIO
BeIllecTBa Ha 3eMJII0 IIOCTaBKU Bellle-
CTBa [JIsl IIyIIepOB 6YAYT IIOIIYTHBIMU
U I[IOTOMY HeLOPOTMMHM, HO IIPU 5TOM
MHOIOKPAaTHO COKPATAT pPacXOoAbl Ha
ociaenymoinue 3amycku KA ¢ obopy-
IOBaHUeM [ pa3paboTKU pecypcoB
ACTepOUIOB U JIYHEL.

9. Ha oCHOBaAaHHH BBIIIEH3/I0KEHHO-
T0 JleJlaeTCd BBIBOJ,, YTO MaclITabHasg
pa3paboTKa BHE3eMHBIX PeCypPCOB MO-
SKeT COCTOSTBCS 3HAUUTENBHO PaHBbIIe
CPOKOB, HaMeYeHHBIX 6e3 ydeTa yKa-
3dHHBIX TEXHHUYECKUX HOBaLII/IfI.

10. Jij1s peasiM3allly 3TOM IIe€pCIIeK-
THBBI DPeKOMeHyeTCsI BRIIOYeHUe I1POo-
eKkta KTC Satpush B ruranst HUOKP 110
Pa3BUTUIO KOCMUYECKUX TEXHOIOTHH.

11. HcTo4yHUKOM OGUHAHCUDPOBAHUSI
IIpejiaraeTcs CAeilaThb CPeCcTBa, BBICBO-
6o>kIeHHble B pe3ysbTaTe IIpeKpalile-
Hyga HHMOKP 110 pakeTaM CBepXTsKe-
JIOTO KiIacca. [ LOIOJIHUTEIbHOIO
duHaHCcoBoro obecrieueHuss HUIOKP
IIpejlaraeTcsl Co3faHue roCyLapCTBeH-
HO-4YaCTHOIO IIapTHEPCTBA C IIpUBIIe-
YyeHHeM 3apybeXKHBIX WHBECTOPOB U3
crpan BPUKC kak Haubosee 3alHTepe-
COBaHHBIX WIEHOB U KaHOUOATOB «KOC-
MHYECKOr0 KiIyba» B IIPHOBPETEHUU
«IIPOPBIBHBIX TEXHOJIOTUI» JIJISI IIPEOL0-
JIeHHS OTCTaBaHMA OT APYTHX KOCMUYe-
CKUX JepykaB. IIpueM MHBECTHUIIUN U3
CIIIA u EBpocoro3a Takke peKOMeHAY-
€TCs B CBI3U C nmateHTamu B CIIIA u EC
Ha TeXHOJIOTHIO Sattrap, KIIOYeBYIO OIS
noctpoeHus KTC Satpush.
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ABSTRACT I THE ARTICLE CONSIDERS
IN DETAIL THE PROJECTS OFEE@ SAT-
ELLITES ESSAIM, ELISA, CERES, AS B
WELL AS SIMILAR PROJECTS OF THALES
ALENIA SPACE AND HAWKEYE 360
COMPANIES, DESIGNED FOR GEOLOCA-
TION AND IDENTIFICATION OF RADIO
EMITTERS.
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standardized satellite bus, radio emitter, geolo-
cation, identification
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BBE/IEHUE

Haubonee 3pdeKTUBHO TeOJOKALIUS U HJEeHTU-
bUKaLIMS HCTOYHUKOB paguousnydeHus (UPU)
MOXKET OCYIIECTBIISITBCSI BBICOKOOPOUTATIBHBIMU
KA. Ux npuMeHeHUe obecIieyuBaeT JJIUTeNbHBIN
HeINIpephIBHBIN KOHTAKT ¢ UPU, YTO, KaK IIPaBU-
J10, TpebyeTcsl IJjIs UX TeoJoKallUuU U UAeHTUDU-
Kal[MM, a Takke obecrieuyrBaeT aHAIMN3 PeXXKUMOB
ux paboThl, MpefHA3HAYEHUS U COMepsKaHUs Ile-
pelaBaeMoN HMHQOPMALIMU, IOCTATOYHO BBICOKO-
TOYHOe OIlpefie/ileHre KOOPAUHAT B BBICOKOYACTOT-
HBIX JUAla30Hax. BMmecTe ¢ TeM s obecrieyeHUs
3JIeKTPOMArHUTHOM OOCTYIIHOCTU K WPU B 3TOM
c1ydae TpebyeTcsl CO3LaHUe U IIPUMeHeHUe CIOXK-
HBIX KPYITHOTabapUTHBIX aHTEHHBIX CUCTEM, A TaK-
SKe YHUKAJIBHBIX Joporocrosamux KA. OCTpoHa-
[IpaBjJIeHHble AaHTEeHHBI He I103BOJISIOT B IIOJIHOM
Mepe peasu30BaTh IIPEeNMYIIecTBA BHICOKUX OPOUT
10 HeITPephIBHOCTU HabmiofieHus, [Ipu 3TOM 3a-
TPYLHEHA CeJleKLMsl CUTCHAJIOB U BBICOKOTOYHOE
ompefeneHue KoopauHaT B YKB-gHamasoHe, B KO-
TOpOM QYHKITMOHUPYET 60IBIIMHCTBO ITOABIKHBIX
WP, YKa3aHHbIe OTPaHUYeHU s [IPHUBeIU K BO3pac-
TQHUIO UHTepeca K HU3Koop6UuTanibHbIM KA paguo-
3JIEKTPOHHOTrO HabmiomeHus (POH). B 2000-e romsl
HapsAy C MofAepHU3aluel HU3KOOPOUTAUIFHOM
cucteMbl SB-WASS (wiu NOSS-SSU) B psiie CTpaH
Pa3BepHYTHL PA6OTHI 10 CO3[IAHUIO IIPUHI[UIINATE-
HO HOBBIX HU3KOOP6UTAIbHBIX KA POH Ha 6a3e yHU-
GULIMPOBAHHBIX KoCcMUYecKux miaatdopm (YKII)
U 11 PPOBOLT 6OPTOBOM CIIEI[MAIBHOM aAIIIapaTyphl.
IIpy 3TOM [JIs1 peasiM3ally Pa3HOCTHO-LAJIBHO-
MEPHO-IOIIEPOBCKOTO MeTofa (POJIM) reosioxa-
nuu MPU GopMUDPYIOTCS H6LINCTUYECKU CBSI3aH-
Hele rpymnnbl (BCT) U3 ABYX-YEThIPEX Pa3HECEHHBIX
Ha opbuTte KA. Co3laHUe U IPUMeHeHHe HU3K00p-
6uTIbHBIX KA POH I re0IOKALIMHY U UAeHTUDU-
Kanuu MPU MMeIT CBOM OCOGEHHOCTU U 3aKOHO-
MEPHOCTH, PAaCCMOTPeHHBbIe HIKe Ha KOHKPeTHBIX
IIpUuMepax.

MPOEKTbI HU3KOOPBUTAIbHBIX KA

P3H ESSAIM, ELISA W CERES [1A TECJIOKALINNA
WUAEHTUOUKALIAN UCTOYHWUKOB PALIMOU3NTYYEHKA

Bepyiiee IosokeHUe 10 pa3paboTKe COBpeMeH-
HBIX HH3KOOPOUTANBHBIX KOCMHUYECKUX CPeJCTB
JJISL TeOJIOKALUMU U UAeHTUPUKauuu VPY 3aHU-
MarT KommaHuu Airbus Defense&Space u Thales
Alenia Space, peanusymoirue ¢ 2004 roga rrporpaM-
My co3maHusg BCI' KA PSH. Hayano mporpaMMme
1moyI103KUJI 3anyck BCT 13 yeTripex KA POH ESSAIM.

B 2011 roay Ha cmeHYy BCI' KA ESSAIM ocy1ecT-
BJIeH 3aIlycKk BTopou BCT u3 yeThlpex KA P3H
ELISA [1].

KA PSH u3 coctaBa BCI' ESSAIM u ELISA pa3spa-
60TaHBI Ha 6a3e YKII Myriade, co3ZaHHONI B paM-
KaX CIeLMaJIbHOM ITPOrPaMMEBL JUISI Pealn3aliuu
KOHIIEIIIIMU MajoMaccorabaputHeix KA (MKA)
U IIpefHa3HAYeHHOM JJIsl CO3MaHUSI HeJoporo-
croamux MKA n1s neMOHCTPALIMU HOBBIX TeXHO-
JIOTU4YeCKUX BO3MOXKHOCTEM U IMIPOBefNeHUs Ha-
YYHBIX HCCIeLOBAaHUM. 3aMBICIOM IIPOTDaMMBI
IIpelyCMOTPEeHO co3aHue Ha 6a3e YKII Myriade
MKA [1g Hay4dHBIX U TeXHOJOTHYeCKUX HCCIie-
moBaHUM Demeter, Parasol, Taranis, Microscope,
Picard u gpyrux, a TakKe [JIsI CO3LAHUS BOEHHBIX
KA ESSAIM, ELISA, SPIRALE [2].

O6mun Buz YKII Myriade ¥ ee THUIIOBOM ITpU-
GOpDHBIN COCTAB IIpeLCTaBIIeH Ha pucyHke 1. YKII
IIpefCTaBisieT co60M Mmapaseelluiies pa3MepoM
60x60%x80 cm, Becom 130 kr. CumcTeMa 3Hepro-
CHab>XXeHUs BKIIOUYAET COJIHEYHYIO HaTapero ILUIO-
mwanpo 0,9 KB. M Ha apCceHUe rajuius, reHepu-
PYIOIIYIO 3JIeKTPO3HEPrHI0 MOILIHOCTRIO 200 BT,
M aKKyMYJISITOPHYI0 6aTapero Ha Li-lon eMKOCTBIO
14 aMIIep-4acoB. AKKyYMYJISITOpHasi 6aTapesi BBI-
JaeT B TEHU MOIIHOCTh 60 BT, a Ha OCBeIlleHHBIX
y4acTkax - 90 Br. Cucrema yIIpaBIeHUs OpPHUEH-
Taluen U cTabunusanyel COCTOUT U3 CTaHAAPT-
HOTO Habopa ITpUHOPOB, ITIOKA3AHHBIX Ha PUCYHKET.
Kaskzapii KA 3ampaBiseTcs THUAPA3MHOM MaCCoOM
4,5 kr. TIpH 3TOM 3aIlac XapaKTePUCTUYEeCKOH CKO-
poctu cocTtansieT 80 M/ceK.

3anyck BCT KA ESSAIM OCyIIecTBIISIICS Ha Opou-
Ty BBICOTOM 658 KM U HaKJIOHeHHeM 98,3 rpagyca.
BCT KA ELISA 3amycKajiach Ha OpPOHTY BBICOTOM
700 KM ¥ HaKJIOHeHUueM 98,3 rpagyca. IIpocTpaH-
cTBeHHOe nonokeHue KA B BCT ELISA Ha opbute
WIIIOCTPUpPYyeTCs pucyHkom 2. KA u3 cocrtaBa BCT
ESSAIM umenu Ha OpOHTe AHAJIOTHYHYIO IIPO-
CTPAHCTBEHHYIO0 KOHQUTYPALIHIO.

OcobeHHOCTRI0O THpuMeHeHus BCI KA P3H
ESSAIM u ELISA gBngeTcsS Heo6XOJMMOCTh CHH-
XPOHU3ALIMHU UX 60PTOBOI IIKaJIb BpeMeHHU (BIIIB)
U TIOAJlep>KaHUs PacyeTHON TreoMeTpUU bayiu-
ctuvyeckoro rmoctpoeHusa BCL. CHHXpOHHU3ALIUA
KA B BCT ocylecTBIsJIach 10 CUTHa/IaM HaBHTIa-
HMoHHBIX KA CGPS unu Galileo. /{1 moaaepskaHUs
IIPOCTPAHCTBEHHOro IonoxkeHUs KA B BCI ocy-
LIEeCTB/ISUIOCh aBTOMAaTHUUYeCKoe (10 IporpamMme,
paccUHUTHIBAEMOM Ha 60pTy KA) mpoBemeHUe Ma-
HEeBPOB IIOAJIeP>KAHUS KK bIe IBe HeLlelu.,

OTMmeTuM, 4TO 3amyck KA ELISA (puc.3) u pa3Be-
JeHUe UX Ha opbuTe s nocTpoeHUus B BCT, Kak
II0Ka3aHO Ha pUCyHKe 2, OCYIEeCTBIISJICS C UCIIOJIb-
30BaHMUEM Pa3roOHHOTO 610Ka «®dperaT», pa3pabo-
TaHHoro HIIO umeHHu C.A.JlaBouKuHa. Cxema-
TH4HOe n306pakeHre KA ELISA, yCTaHOBIEHHBIX
Ha PasTOHHBIN 610K «dperart», IIOKa3aHO Ha pu-
cyHKe 4. Ha pucyHKke 5 1306 paskeH MIPOLecC YCTAaHOB-
ku KA ELISA Ha afanTep A8 [Ioc/IefyIollel ycTa-
HOBKMY Ha Pa3rOHHBIM 6JI0K «Pperat».



PUC. 1.
06wwmin Bua YKIM Myriade n ee TunoBoi npubopHbI cocTas

BopTtoBas YAM [BuratenbHad AnnapaTypa
BbluucauTesnbHas ocu X, Z yCTaHOBKa pacnpeaeneHus
cucreMa (GED) 3JIEKTPONUTAHMUS
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BopToBow Mpnbop AKRKYMynsiTOpHas
panvioKOMINEKC acTpoopueHTauumu batapes
PUC. 3.

Kocmuueckuii annapat P3H ELISA

Ompabomka mexHoso2uu

2eoJioKayuu u uéeHmugbuxkayuu NPU

¢ ucnosib3oBaHuem bCIr KA ESSAIM

u ELISA umena yenbro gpopMupoBaHue
Hay4HO-mexHU4ecKo20 3adesia 0
co30aHus u npuHssmusi B 2020 200y

Ha BOOpy»teHUe nepcneKmuBHoli
cucmembi CERES [3]. 3ambicen ee
npuMeHeHuUs cocmoum B UCNOJIb30BaHuU
HeckoJsibKux BCIr KA P3H, co30aBaeMbix
Ha 6a3e modugpuxkayuli KocMu4ecKoli
nnamdbopmsi Elitebus paspabomku
KomnaHuu Thales Alenia Space.

PIC. 4.

PiC. 2.

MpocTtpaHcTBeHHOe nonoxeHne KA P3H B BCIT ELISA

PIC. 5.
YctaHoBKa KA ELISA Ha agantep
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OTpaboTKa TeXHOJIOTHUU Tre0JIOKALIUY U UJeHTU-
duxanuu UPU c ucrionbszoBaHuem BCT KA ESSAIM
u ELISA umMmena Lenbio POpMHPOBAHHE Hayd-
HO-TeXHUYEeCKOIO 3aeia OIS CO3LAHUSA U IIPUHSI-
THSI B 2020 TOly Ha BOOPY>KeHUe [1epCIeKTUBHOM
cuctembl CERES [3]. 3aMbIcesl ee IIpPUMEHEHUS
COCTOUT B MCIIOJIB30BAaHUU HeCKONBKUX BCI' KA
P3H, co3maBaeMbIX Ha 6a3ze MOAUPUKALIME KOC-
muyeckor 1utatoopmel Elitebus paspaboTku
xomraHuu Thales Alenia Space. BHeIIHUH BUJ
KA u3 coctaBa cucteMmsl CERES mipuBefieH Ha pu-
cyHke 6. Kocmudeckass nnatdopma Elitebus 6ymeT
UMeTh BeCc 450 Kr M pa3Mephbl CTOPOHBI, 06pa-
LIeHHOM K 3emiie, 3x1,6 M. IIpHU 3TOM IIJIAHUDY-
eTCsI MCII0/Ib30BAaHUeE II0JIe3HOM HArpy3KMU Becom
He MeHee 300 KT U 3HeprornorpebieHueM He Me-
Hee 1000 Bt (mo apyro¥t uHGOpPMAaLMU - 550 KT
U 2500 BT). B cocTaB Kakmo¥ BCI IIaHUPYeTCs
BKJIIOUHUTH TPU KA, 3aIlycKaeMBbIX Ha OpOUTY BHI-
coToii 700-800 KM M HaKJIOHEHHEeM B AHalla3oHe
70...80 rpazycosB.

B 3akirodyeHUe caenyeT OTMeTUTh, 4YTo BCT KA
P3H ESSAIM, ELISA u CERES 06eCcrIeynBaioT reo-
Jlokauup HMPU C HCIIONb30BaHUEM KOMOUHHPO-
BAaHHOT'O Pa3HOCTHO-AAJIBHOMEPHOIO U Pa3HOCT-
HO-[0IIJIEPOBCKOIO METOoAa.

MEPCMEKTUBHbIE KOCMWYECKME ANMAPATbI
PANVNO3INEKTPOHHOI0 HABMHOAEHWA KOMMAHWK
THALES ALENIA SPACE 1 OCHOBbI X TPUMEHEHNA

B MHUIMAaTUBHOM IIOpsAKe KoMmaHusa Thales
Alenia Space mpopabaThiBaeT YIIPeKOAOIIUN
npoekT MKA Ha 6a3e nepcrieKTUBHOM YKII 1BOM-
HOTO HasHaueHHs Elitebus kimacca MUKDO [4]. 3a-
MBICEJI IPOEKTA (puc. 7) TPeAyCMaTPUBAET BO3MOK-
HOCTb OIIePATUBHOIO 3amycka KA ¢ pa3nudyHOM
[10JIe3HOM HArpy3KkoM, Bkawodas BCA paguosnex-
TPOHHOI'O, PAafHOJIOKALIMOHHOIO U OIITHUKO-3JIeK-
TPOHHOIO HablIOfeHUs, B TeueHHe HeCKOJIbKUX
CYTOK IIOCJIe IIOCTYIUIeHHS 3asBKM Ha 3aIlyCK.
Takas opbuTanbHasi TPYHNIHUPOBKA [OOIIOIHUT
CYIIeCTBYIOUIYI0 OpPOUTAJIBHYIO  CPYIIIIUPOBKY
KA paauonoKallMOHHOTO HabmiomeHuss Cosmo-
SkyMed. 3anmyck KA nmaHuUpyeTcsi Ha OPOUTH
BbICOTOM 300...400 kM. VKII, M3roTtaBiuBaemMas
110 CTeJIC-TeXHOJIOTUuU, byneT UMeTh popMy Kyba
¢ pasmepom pe6pa 0,5 M (II0 APYTUM OAHHBIM -
0,8 M), Bec 100...150 Kr, 3HePTOBOODPYKEHHOCTH
200...250 Bt. [Ipu 5TOM Macca I10JIe3HOM HAarpy3KU
MOJKeT OOCTUTaTh 45 % oT Maccel MUKPOKA. OxHa
U3 LieJIeH IIPOeKTa — 06ecrIeYyuTh CTOUMOCTh KA,
COTIOCTABUMYIO CO CTOUMOCTbhIO 6ECITUIOTHBIX JIe-
TaTeJIbHBIX aIlllapaToB. [JIsI 3TOTO TaKXKe 6yneT
HCKJIIOYEeHO pe3epBUPOBaHMHe 60OPTOBOM aIIa-

patypbl. CYMTaeTCs, YTO OIIPaBAAHHBIM 6Oyner
«pe3epBUPOBaHUE» 32 CUET OIepPaTUBHOIO BOC-
[IOJIHEHUSI OPOUTANIBHOM TPYIIIIUPOBKU HeIO0PO-
rocrosgiuMu KA.

KA P3H B cocTaBe TakoM OpPOUTANbHOIM TPYII-
IIMPOBKU IIpefHAa3HAYeHbl [JIs1 TCeoJIOKALIuH
U ugeHTHOUKAUuMU HVIPW B AuamasoHe 4YacToT
400 MI'L...20 ITu. HJaHHBIE O MECTOIIOJNIOKEHUU
WPH mpefgHa3HauveHBl TAaKoKe OIS HaBeZeHUs KA
OIITUKO-3JIEKTPOHHOIO UM PaZfHOJIOKALIMOHHOIO
HabIIoIeHUs Ha COOTBETCTRYIOIIMe PAlioHbI, [Ipu-
MeHsieMble B COCTaBe G0PTOBOM aIlllapaTyphl LIU-
POKOOMAIIa30HHBIe KOHWYeCKHe JIOrOIlepruoguye-
CKHe aHTeHHBHl 06eCIIeUnBal0T MOHOUMIIYIbCHYIO
neneHranuio MPH B IIMPOKOM yriie 3peHus. IIpen-
YCMOTpPeHa BO3MOXKHOCTb aJAIITUBHOIO YIIpDaBile-
HUS [HMarpaMMOM HAalPaBJIeHHOCTHU U YCUIeHUeM
IIPUMEHSEMON aHTEHHOM CHCTeMBI (puc. 8). s
[IOBBINIEHUS TOUHOCTHU MOHOWMIIYJILCHOM IleeH-
TalMy OCYIIEeCTB/ISIeTCS MHOIOKpPATHOe oIlpefe-
JIeHHe HalpaBiaeHNs Ha VPY c pa3IUYHBIX TOYeK
opObUTEHL C TTocnenyoell 06paboTKOIM pe3ylIbTaTOB
I1eJIeHroBaHUs. IIOBBIIIEHHAsI TOYHOCTH OIIpe-
geneHus KoopauHat MIPH peanusyeTcd 3a cyeT
$a30BOro U pa3HOCTHO-AAIBHOMEDHOIO METOLO0B
c ucrionb3oBaHueM BCT u3 AByx U 6o1nee KA c CUH-
XPOHU3UPOBAHHEIMU BIIIB,

CunxpoHusauug BIIIB B BCI' MOMKeT OCYyILecT-
BJIATBCS LBYMS CII0CO6AaMH: HEIIOCPeLCTBEHHO
o MHPOpMALIMK C HA3eMHOIO CIIeLIHMaJIbHOTO
KoMIutekca (HCK) MU IyTeM PeTPaHCISIIIUH 3TOHN
UHPOpPMALIMM dYepe3 reoCTallMOHApHHEIN KA-pe-
TpaHOIATOP (puc. 9). Hapsay C CHMHXPOHHU3ALIUEH
BIIIB oCy1I1eCTBISeTCSA OTHOCUTEIbHAS HaBUT ALl M
KA u3 coctaBa BCT'. [I/11 3TOTO IIPU ITPOXOKAEHUU
BCT" KA POH 30HBE BUAUMOCTHU KA-peTpaHCIATO-
Pa OJIg KasKOOTO M3 HHUX IIepefaloTCs «CBOM» KO-
MaHJBl YIIPDaBIeHUS M OOIIUM CUHXPOCHUTHAI,
OpHoBpeMeHHO KA m3 coctaBa BCI' mepenaroT
Ha HCK nHGOpPMALIHIO O CBOEM MeCTOIIOIOKEeHHUU
(1o maHHBIM G0OPTOBOM AaIIIapaTyphl CIIYTHUKO-
BOM HaBurauuu Galileo) c mpuBsiakoit K BIIB.
B HCK 1o pe3ynbTaTaM 06paboTKU 3TOM UHPOD-
Mauuu GOPMUPYIOTCS KOPDPEKTUDYIOLIKe JaHHBIe
U1 3aKJIaAKU Ha 60pT KA P3H B cllegyoIleM ce-
aHCe CBS3H.

B 3akiIro4yeHMte c1efyeT OTMeTUTh, UTO CO3h4aHMe
IIepCrIeKTUBHOM MuKpornatdopMmsl Elitebus xa-
PaKkTepu3yeTcsa HaJIMYKMeM TeXHHUYeCKUX PUCKOB.
I103TOMY B Ka4yeCTBe FapaHTHUPOBAHHOH B [5] pac-
CMaTpuBaeTcd Kocmuyeckas rnnatbopma PRIMA-S
KJIacCa MUHU, UMeolasg pasMmeps! 1,3x1,3x1,3 M,
maccy 400-500 Kr, BKIIOYAs MacCy II0JIe3HOM
Harpysku o 200 Kr, U 3HeproBOOPY>KEeHHOCTh
o 1500 BT. Takasi KocMHU4YecKas Iatdopma I1o-
JIyduiia JIeTHYIO KBaJIHMQUKALIMIO B cocTaBe KA
Globalstar, O3b u Iridium Next.



3ambicen ynpexcodarouje20 npoekma MKA Ha 6ase PIAC. 6.

nepcnekmusHoli YKI1 dB0liHO20 Ha3HayeHusl Kocmunueckuii annapat P3H CERES

Elitebus Knacca mukpo [4] (pucyHoK 7), Komopnbili .

B UHUYUamMuBHOM nopsidke npopabameiBaem : . il
KomnaHus Thales Alenia Space, npedycmampuBaem ' .

BO3MOXCHOCMb ONepamuBHO20 3anycKa KA S U

C pa3iu4Hol nosie3Hol Ha2py3Koll, BK/toYas

BCA paduo3asieKmpoHHO20, paduosIOKayuoHHO20

U ONMUKO-3J/1eKMPOHHO20 HabitodeHus, B me4yeHue
HEeCKOJIbKUX CYMmOK nocJie nocmynJieHusi 3asiBKU

Ha 3anyck. Takas opbumasibHasi 2pynnupoBKa
donosiHUM cyujecmsyrouyro opbumasibHyro
epynnupoBkKy KA paduoJsioKayuoHHO20 HabirodeHus
Cosmo-SkyMed.

PUC.7.
Op6uTanbHas rpynnupoBka KA komnaHum Thales Alenia Space

PIC. 8.
Anarpamma HanpaBAeHHOCTN aHTEHHOW cucTeMbl KA P3H
KomnaHum Thales Alenia Space

3awmTHoe
npocTpaH-
CTBO

_- OAanHOY-
Has

dHTEeHHa

KoM6UHM-
poBaHHas
aHTeHHa

PIC. 9.
Nepenava nHpopMaumu ¢ KA PIH Ha HCK uepes
reocTauMOHapHbIA PETPAHCAATOP

AHTEHHas
pelueTka
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MEPCMEKTUBHbIE KOCMWYECKME AMMAPATbI
PANNO3INEKTPORHOI0 HAB/HOAEHWA KOMMAHWK
HAWKEYE 360

Kommanusi HawkEye 360 co3gaeT opbuUTalb-
HYI0 TPYIINPOBKY MKA P3H (puc. 10), mpegHa-
3HAUeHHBIX IS KapTorpadupoBaHUS 3arpy3KU
DPagMOCIIeKTPa, BBISIBIEHUS HM3MeHeHHUN B Pafu-
OCIIEKTpe C IIPUBSI3KOM K MECTHOCTU B PealbHOM
Macitabe BpeMeHHU U HaBeleHUs I10 3TUM JaH-
HBIM AOpyrux KA, HanpuMep KA OITHKO-3/I€K-
TPOHHOIO HabmiofgeHUs KoMIlaHUM BlackSky
Global (puc. 1) [6]. OpbuTanbHasi TPYHIIHMPOBKA
6ymeT BKIIOYATH IIeCTh GAIHMCTHUYECKH CBSI3aH-
HbIX rpynn Pathfinder u3 Tpex MKA Hawk o fBe
TPYIIEl B TpeX IUIOCKOCTSIX COJNHEYHO-CHMHXPOH-
HOM OpPO6GHUTHL BBICOTOM 575 KM C HaKJIOHEHHEeM
97, 44 u 63,5 rpagyca. [JBa MKA 6ygyT OTCTOSTH
IpYyT OT Apyra Ha 125-250 KM, TpeTuu MKA 6yznet
Ha YOUIEHHUHU 10 KM OT 6a30BOI I1IJIOCKOCTU OpOHU-
THI [7]. Takoe IIOCTpPOEHUE OPOUTAIBHOMN IPYIIIIH-
POBKM 06ecIledMuT IIepHOLHUYHOCTh HAGIIONeHUS
33[JaHHBIX PAaMOHOB Ha mupoTe 30-60 rpagycos
0T 3571045 pa3 BCYTKU. BEI60OD COMTHEYHO-CUHXPOH-
HOM OpO6UTHI 00YCJIOBIEH CTPEMJIEHHEM ITOBBICHTh
YaCTOTYy 3aKIafKH Ha 60pT pabodyux ITpOrpaMm
noasgapHbEIMU HCK. PaccMaTpUBaeTCd Takoke BapU-
aHT BCT, B KoTOpo#1 KA 6yAyT pa3HeceHHl Ha Op-
6uTe Ha 40 1 1 kM. 1S ITOAAEPSKAHUS 33aHHOMN
reoMeTpud BCI' B TeyeHMe TpeX JIeT IIPUMeHeTC s
37IeKTPOTePMaIbHBIN MUKpoaBUratenb COMET-1,
paboTaromui Ha Boge U 06eCIedrBAIOIIN Y 3aI1ac
XapaKTepUCTUYeCKOH ckopocTH 100 M/cek. OTpa-
60TKa yrpaBieHUs KA ¢ HCIIOIb30BAaHHEM MUKPO-
nBuratens COMET-1 ripefiBapuTelIbHO [IPOBELEHA
B XoJe UCIbITaHUM KA COMET-1. [lsig KapTorpa-
bupoBaHUA pajHoOCIIeKTpa IpuUMeHseTca PAIM
orpefieieHUsI KOODAMHAT MCTOYHUKOB paJHO-
H3TydeHUs Ha 6a3ze HAyUHO-TeXHUUECKOTO 3afe-
JIa, IIOJIy4eHHOI'O0 B paMKaX peajlM3alliM IIPOoeK-
Ta SAMSON |[8]. BbICOKast TOYHOCTDh TE€0JIOKAIIUU
HPU obecrieynBaeTcsl 3a CUeT HM3MepeHUS pas-
HOCTHU BpeMeH IIpHeMa PaJjOCUTHAIOB Ha 60p-
Ty KA u3 coctaBa BCT co cpefHeKBaApPaTHUYHON
IIOTPEeIIHOCThIO 20 HC U PA3HOCTU [OIIIEPOBCKUX
COBUIOB YaCTOTHl 3THX CHUTHAJIOB CO CpeJHeKBa-
IPAaTUYHOM HorpemHocTeo 0,5 T'i. IIpu 3TOM
3aIIaTeHTOBAHHBIM QJTOPUTM «CJIEIION KOre-
PeHTHOU uaeHTUUKaLMU» BCI II03BOISIET OCy-
LIEeCTBISATh MecTooIipeneneHue MPYU 6e3 3HaAHUS
CTPYKTYDPHEL U $OPMATOB UX PAJHUOCUTHAJIOB, YTO
IIpeCTaBiseT HOBYIO KU BecbMa 30PeKTUBHYIO
TeXHOJIOTHUIO, POKAEHHYIO TaK Ha3blBaeMOM HO-
BOM KOCMMYECKOM PeBOJIIOLIHEH,

Anroputm BCI [9] COCTOUT B peanu3alllU Clie-
OVIOIIUX OIlepalnuil, s 3aJaHHOr0 BKIIIOUEHUS
60pTOBOM armnapaTypsl POH ocyliecTBIsSeTCS pas-

61BKa HablolaeMOT0 palfioHa Ha S4YeMKU, pas-
Mephl KOTOPBIX OITpeZeIsIoTCs INIAHUPYeMOM I10-
TPeIIHOCThI0 MecToompeneneHusa KMPH, KOTophble
IIOTeHILIMAJIbHO MOT'YT HaXOLUTBCA B UX [Ipefieiax.
JULST KOKA0M STUeH KU PACCYUTHIBAIOTCS ITPOTHO3U-
pyeMble Pa3HOCTb BpeMeH IIPDUXOJa U Pa3HOCThb
OOIIJIEPOBCKUX CABUIOB YACTOTHL I10 OTHOIIEHUIO
K TeKYIIeMY II0JIOKeHUIO0 U CKOPOCTU ABUSKEHHU S
BCT KA Ha opbute, 1 GopMUPYETCS CeTKa 3TUX
pacyeTHBIX [IapaMeTPOB, COOTBETCTBYIOIIUX CEeTKe
3HAaYeHUN KOOPAUHAT L[eHTPOB ITPOCTPAHCTBEH-
HBIX fg4eeK. [y oIlpefeleHHs MeCTOIIOIOXKeHUS
UPU nipu 06paboTKe IPUHSITOTO CUTHaNa GOpMU-
PyeTcssi MHOXeCTBO ero KOIHUI IIyTeM BBeJeHUs
B HEro II0IIPaBOK Ha IIPOTHO3MpPYyeMBbIe 3a4ePsKKY
U OOIUIEPOBCKUM CABUT B COOTBETCTBUU €O chop-
MUPOBAHHOM CeTKOM 3HAYeHU M. 3aTeM BBIUUCIS-
IOTCSI X KOTepeHTHBbIe B3aMMOKODPDPeIsILMOHHEIe
GYHKIIMU C UCXOOHBIM IIPUHSITBHIM Ha 60pTy KA
CUTHaJIOM B LudpoBor dopme. IIpu 3TOM COOT-
BeTCTBYIOIeMy MPH IIpMCBaMBAIOTCA KOOpPAHHA-
TBHI TOM SIUE€HKU, TPOTHO3UPYEMBIM CUTHA U3 KO-
TOPOM [aeT MaKCUMYM B3aHMOKODPPeISIMOHHON
byHKkIMU, [ 0TPaboTKU aJITOPUTMOB IreojioKa-
uuu MPY mpoBefeHBbl UX HATypHBIe UCIIBITAHHA
C HCIIOJIb30BaHMEM aBUALIMOHHEIX, B TOM 4UCIIe
6eCIIUIOTHBIX, HOCUTEJIEeH 10 CUTHaIaM CUCTeMBI
uaeHTUPUKALUY Kopabier AIS. I[Ipu 3TOM y4U-
THIBAJIUCh CPABHUTEIBHO HEBBICOKHE TOYHOCTHU
OIlpefieJIeHUs II0JIOKeHUSI HOCUTeIs aIlllapaTy-
Pl POH U COCTaBIAIOILINUX €ro CKOPOCTU B II0JIe-
Te (CpegHEKBaApaTHYecKass IIOTPEIIHOCTh 10 M
U 1 cM/Cex COOTBETCTBEHHO) aIlllapaTypoM CIIyT-
HUKOBOM HaBUTALIUU, VIS CHUIKEHUS BIUSHUS
3TUX IIOTPEUIHOCTeM Ha TOYHOCTb TeoJoKal[UU
UPU IpuUMeHSeTCsI AITOPUTM pellleHUsI 06paTHOMU
HaBUTAI[MOHHOM 337]a4U /15 yTOUHEeHUs I1010XKe-
Hus KA Ha opbuTte myTteMm mpuema U o6paboTku
cur”HanoB MIPY c allpHOpHO M3BeCTHBIMU BBICOKO-
TOYHBIMH KOODAHWHATAMHU.

Ba3oBeIiMU 3neMeHTaMU KA Hawk SBIsSIOTCS KOC-
Mudeckas Iiatdopma NEMO-15, monyduBIIas
JIeTHYI0 KBalHHUKalMI0 B cocTaBe KA CHGSat,
NORSAT-1,2, NEMO-AM, u 1one3Hasg Harpys-
Ka - IUOPOBON IIpHeMO-IIepefaoIUN pafuo-
KoMIIeKkc SDR, IpUMeHSsIEeMBIN Kak [JIsl IpHeMa
U 06paboTKU IO lieJIeBOMY IIpeJHA3HAUYeHUIO
paprocurHanos MPH, mpencTaBILgIOIINX OIllepa-
THUBHBIN MHTepeC, TaK U i obecIiedyeHUs obMe-
Ha uHbopmanuern ¢ HCK, KocmudyecKkas IIIaT-
dopma mmeer pasmeprl 40x30x20 cM M MacCy
10 Xr. BHEIIHUN BUJ KOCMHUYECKON MIaTHOPMBI
U BU[J, ee B pa3pese II0Ka3aHbI Ha pucyHKkax12,13. Ilo-
JIe3Has HarpysKa BKIIOYaeT aHTEeHHYIO CUCTEMY,
BBICOKOYACTOTHYIO YacCTh, IIPOLLECCOD AJIS aHAJIO-
ro-udpoBOro Ipeobpa3oBaHUSI PaLHUOCUTHAJIOB
Ha IIPOMEXKYTOUHOM YaCTOTe U BCTPOEHHBIN IIPO-
Leccop [yisi LUPPOBOM 06paboTKU pafHOCUTHA-



PUC. 10. -
Kocmnueckuin annapat POH komnaHun HawkEye 369/’”

KomnaHusi HawkEye 360 co cBoeli mexcdyHapoOHoli
Koonepauyuell coBepuiusia peBoJIloUUOHHbIU nepe-
BOpOM, BnepBble niaHupysi Bblimu Ha BHYmMpeHHul

u MexdyHapOoOHbIl pbIHOK UHEHOPMAaUUOHHbIX yCJly2

c demasnbHoli u onepamuBHol uHdhopmMayueli o as10-
6asbHol paduo3eKmpoHHOU o6cmaHoBKe, 006bI-
Baemoli COBMECMHO KOCMUYEeCKUMU U Ha3eMHbIMU
cpedcmBamu. OHa ycmaHoBUJia compyOHU4ecmBo

¢ KoMnaHueli KRATOS - Bedywum npoBatioepom AHbB -
019 06beduHeHUss Ha3eMHoU cemu paduo3J1IeKMpPOH-
HOo20 HabodeHus KomnaHuu KRATOS u opbumasnbHoll
epynnupoBku MKA komnaHuu HawkEye 360.

PUC. 1L
HaBeneHue KA Blacksky no
AaHHbIM KA P3H Hawk
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PUC. 12. PUC. 13.

KocMmunueckaa nnatgopma NEMO-15 KocMmunueckas nnatgopma NEMO-15 B pa3spese
ConHeuHas
b6aTapes

AHTEHHbI PaAnNOJNHUK
«BBEPX»

Me30HWUH

AHTEHHbI MEXCMYTHUKOBOW
paavoanHun AHTEHHa
1 PaANOAVNHNN KBHU3» cuctembl GPS
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JIOB, BKJIIOYAsl UX AeMOAYISLNI0. AHTeHHAas CHU-
CTeMa COCTOMT M3 YeTBePTHBOJIHOBBIX NUIIONEH,
IIJIOCKUX aHTeHH K IIMPOKOIIOJIOCHOTO pyIiopa
(pucyHok 10). BEICOKOYACTOTHASI YaCTh PaZOKOM-
IIJIeKca IIOCTpOeHa C MCIIONb30BAHHEM IIpHEMO-
nepepatyrka AD9361 B cocTaBe Monyier TR-600
(paspaboTuuk - KoMIlaHHS GomsSpace) H/UIU
USRP E310 (pucyHok 14) (pa3paboTYUK - KOMIIaHUS
Ettus Research) [10, 11] u 06ecIieyrBaeT IIpHeM pa-
OUOCHTHAJIOB B AUAIla30HEe 4acToT 70 MTI'1I...6 I'T1x
B IlepelIporpaMMKPyeMON MTIHOBEHHOM I10JI0Ce
IPOIIyCKAaHUA B Auamnai3oHe 200 KI'1...56 MITII.
LudpoBas HYacTb pPAZUOKOMIIIEKCA IIOCTpoe-
Ha Ha wmopynsax FPGA, mpoueccopax Xilinx
Zyng-7030, ARM Cortex-A9 MPCore, mporpaMMHU-
pyeMbIX Ha s13bIKax Python u C++ B oIlepallloOH-
HOM cucTteMe Linux. Bce udpoBble yCTPOMCTBA
B KOCMHUYEeCKOM HCIIOJIHEHUH IT0JIYUYUIIH JIETHYIO
KBUIMQUKALMIO. SApoM LIMOPOBOrO PagHuOKOM-
II7eKca SBISeTCS CIelHa/IbHOe IIPOrpaMMHOe
obecrieyenre GNU Radio, B KOTOpOM 3aIrporpaM-
MUPOBaHbl aJTCOPUTMEL 06pabOTKM U aHaIM3a
curHanoB VPV, IpeaCTaBISIOUINX OIIePATUBHBIN
HHTepec s oTpebuTenerl HHGOPMALIUH.

I[IpuMmeHeHHe LUPPOBOrO PAJAMOKOMILIEKCA
SDR, mepemnporpaMMupyemMoro Ha 60pTy B Io-
JleTe, IIO3BOJISIET OIIEPATHMBHO MEHSTb CXeMBI
JeMOAYISILUY U IOTHOU 06paboTKU PaUOCHUT-
HaJIOB, afallTHUPYS PaJAMOKOMILIEKC IIO[, BHOBb
IIO4BISIOIIMeCS B IIpOLiecce I10JIeTa CUTHaJIbHEIe
KOHCTPYKUHHU 6e3 mopaboTku 60pToBOro 060py-
IoBaHHUS. [ Ipeobpa3oBaHUs PalMOCHUTHAJIOB
B nudpoByo dopmy HnpuMeHseTcs 12-6UTHOe
aHanoro-undpoBoe IpeobpazoBaHUE CO CKOPO-
CTBIO 0 10 MHJIJIIOHOB OTCUETOB B CeKYHAY.

BopToBele LIUPOBble MOAYIU 00JIa[IaI0T Heob-
XOOUMBIM PeCcypcoM sl ITPOBeleHUs IIOJIHOM
06paboTKU pafMOCUTHAJIOB Ha 60pTy KA. OfHaKO
Ha HA4YaJILHOM 3Talle IIOCje MIpelBapUTeIbHOM
obpaboTtku Ha 60pTy chopMupoBaHHas LUdpo-
Bast nHbopmanus 6ymer nepenaBaTbhcs Ha HCK,
rae 6ymeT IMPOU3BOAUTLCS ee ITOJIHAsI 06paboTKa,
BKJ/IIOYAs pellleHHe 33134 Te0JIOKAlIUU U UIeHTHU-
durauuu MPU.

Komnanus HawkEye 360 ycTaHOBUIJIA COTDYA-
HU4YecTBO ¢ kKomnaHuell KRATOS - BegyIUM IIpO-
Barimepom AHB - mjias o6begUHEHHSI Ha3eMHOM
CeTH PafMO371eKTPOHHOTO HabNIIOAeHHUS KOMIIa-
Huu KRATOS U 0opbUTaNbHOM IPYNIIIUPOBKU MKA
komriaHuu HawkEye 360. MKA u3 coctaBa BCT
Pathfinder 6yayT ocyuiecTBISTh IIOMCK U MeCTO-
orpeneneHHe 3aJaHHBIX UCTOYHUKOB PafHOU3IIY-
YeHUs 10 CUTHaJaM, B3SITBIM M3 6aHKa JAHHBIX
koMmnaHuu KRATOS. B HazeMHBIX 1LIeHTPax 6yayT
BBISIBIISITHCSI M3MEHEHUSI B PaJUO03IeKTPOHHOM
06CTaHOBKe - BBIXOJl Ha H3/IydeHHe U3BeCTHBIX
WU OKUJAeMBbIX UCTOYHUKOB PAJHUOU3IIyUYeHHUS

B MCKOMBIX WJIM DaHee He H3IyYaloIIUX pario-
HaxX. BhIIBIEeHNE U3MEHEHUH B PaJl03IeKTPOH-
HOI OO6CTAaHOBKE OYIEeT OCYIIeCTBISTHCS IIYTEM
CPaBHEHHS CIIEKTPAJIBHBIX KapT, IIOJIYYEeHHBIX
B pasHble IIepPHUOJbl BpeMeHHU, U HMeeT IeJIblo
YCTaHOBJIEHHE YACTOTHBIX KaHAJIOB, IHAIIA30HOB
YaCcTOT, UCIOJIb3YEMBIX B XO[€ JIOKAJIBHBIX BOMH
U BOODY’KEHHBIX KOHQIHKTOB, B Jpyrue ocobnle
IIepU OBl BOEHHO-IIOJTUTUYeCKON 06CTAHOBKU.

JJIsl PA3IUYEHUS «CBOUX» («OSKMIAeMBIX») CUT-
HJIOB Ha QOHe «4YysKHX» B UX COCTaBe IIepena-
IOTCSl CIIellMaJIbHble UOeHTHUOUKALIOHHbBIe CUT-
Hanbl CID, KOTOpble T€HEPHUPYIOTCA M XPaHATCA
B GaHKe JaHHBIX KoMmmaHuu KRATOS [12]. CID
IIPEeJICTABISIOT COGOM MAaJOMOILIHBEIE (YDPOBEHb
Ha 27,8 b HIKe YPOBHSI UHPOPMALIMOHHOIO CUTL-
HaJIa) CUTHAJIBL C PACIIUPeHHeM CIIEKTPaA 3a CYeT
ba30BoM MOAYISILIMK Hecylero KojiebaHus I1CeB-
JLOCIIYYalHBIMU I10CIe0BATEIbHOCTSIMU, OLHO-
3HA4YHO MAEHTHOULUDYOIIMMH IIepefalollre
ux MPU. Takas IICeBAOCIyYarHas Hecyllas HC-
II0JIB3YeTCs TaKKe ISl Iepefadyu MHOOPMALIUU
0 MAC-azmpece OeMOAYISITOPa H/HUIU CEPUNHO-
ro HOMepa ero M3rOTOBUTENS, a TakoKe JaHHEBIe
o ponrote u mupore WUPU. CiellMaJIbHBIN IIPU-
€MHUK OCYIIeCTB/ISeT 3aXBaT TaKOM IICEeBLOCIY-
YarHOM Hecyllell u dopmupoBaHue ee CID mig
rocnenymoumel HUAeHTHOUKALUN C HCIIONb30Ba-
HueM 6aHKa JaHHBIX CID kRoMmmauuu KRATOS.

IIpegycMaTpuBaeTcs Takke 30PeKTUBHOe Cie-
SKeHUe 3a KopabasiMu, B TOM YMC/Ie 10 CUTHaJIaM
cucTeMbI AlS, OlleHKa PaU03IeKTPOHHOM 06CTa-
HOBKHM B HHTepecaxX IIJIAHUPOBAHUSA PaLHOCBI-
3M, BKJIIOYas OLIEHKY ITOMEeXOBOM OOCTaHOBKU.
IInaHupyeTcsa MIpenocTaBlIeHHe aHATUTHUYeCKUX
MaTepUaoB II0 Pe3ylbTaTaM 00beJUHEeHUS JaH-
HBIX OT APYTUX UCTOYHUKOB, IIpeskae Bcero ot KA
OIITHKO-3JIEKTPOHHOIO UM PaAUOJIOKAILIMOHHOIO
HabniofneHUs, [JIsl Yero JaHHble 06 U3MeHeHUU
PaaM031eKTPOHHOM 06CTAaHOBKU OYAYT UCIIONb30-
BAThCS IJIS1 UX HaBeJleHUs Ha PAalOHBI, IIPe/CTaB-
JISIOIMe OIePaTUBHBIN MHTepec. IIOoATrOTOBKAa
TaKUX JAHHBIX OyZeT OCYIIeCTBISITCS B reolpo-
CTPAHCTBEHHOM cpefie.

HHbopMaLlMOHHBIe YCIIYTH KOMIIaHU YU HawkEye
360 ripegHa3HAYeHBl Kak [JIg FOCYLAPCTBEHHBIX,
Tak U OJIsI KOMMepUecKUX IIoTpeburtenei. eo-
JIoKalusa U ugeHTHPUKauusi MPU K3 Kocmoca
06eCIIeYuT TeIeKOMMYHHUKALIMOHHBIM KOMIIA-
HHSIM BO3MOXHOCTh 3QPeKTHBHO IIJIAHHUPOBATH
pa3BepThIBaHMeEe CUCTEM CBSI3U U IIepelayu gaH-
HBIX C Y4eTOM peaIbHOM ITOMeXOBOM 06CTaHOBKH
B HMHTepecyeMBbIX palrioHax. MoHuTtopuHr HUPU
BO3OYIIHOIO, MOPCKOTLO M Ha3eMHOro 6asupo-
BaHUS obecrieyuT 3PPeKTHUBHOE YIIPaBIeHUE
TPAaHCIIOPTHBEIMU IIOTOKAMU.



SAKNMHOYEHNE

CoBpeMeHHbIe KA POH co34a10Tcs Ha 6a3e IPOPHIBHBIX TEXHOJIOTHI,
[I03BOJISIIOIIUX M3 Habopa FOTOBBIX U IIOIYYHBIINX JETHYIO KBAaIU-
bUKaALMI0 MOLYIEN CIIY’KeOGHBIX CHUCTEM MU II0JIe3HOM Harpy3KHU OIle-
PaTUBHO COOUPATh, UCIBITHIBATh U BEIBOLUTH Ha opbuty KA B Tpe-
6yeMoi1 KOHPHUTypaluK. TaKoM IMOAXO0M K CO3TaHUI0 KA CTAaHOBUTCS
AKTYIBHBIM IIPU Heo6XOOMMOCTU GBICTPOrO HApALIMBAHUS OpOU-
TQJIBHOM IPYIIIMPOBKU BO BHE3AITHO BO3HUKAIOIIKE 0COObIe IIePHOIEL
06CTaHOBKU IJINTENIPHOCTBHIO, KaK IIPABUJIO, 0 OLHOIO0 rofa. [Jis pea-
JIN3ALIMY COBPeMEeHHBIX TPe60BAHUMH, IIPeIBSIBISIEeMbIX 3aKa3UHKAMHU
K KA P3H, chopMHPOBaIIaCh KOHIIEIIIMSI UX CO3MaHUS Ha 6a3e YKII
U pa3BepThiBaHUA BCT' TakuxX KA, pealu3yoIIUX Pa3HOCTHO-AAIbHO-
MEepHBIM U DPa3HOCTHO-LOIJIEPOBCKUI MeTOLBl MeCTOOIIpeJleIeHUs
UPU. ITpu 3T0M pa3paboTka YKII oCyIIeCcTBISETCS B pAMKAaX CO30AHUS
KA 111 TeXHOJIOTUYeCKUX U HayYHBIX UCCIeS0BAHUM, YTO I103BOJISET
COCPenOTOUYUTD YCUIUS Ha 0TPabOTKe pellleHUs 1eJIeBhIX 3334,

[TosIBJIEHUIO COBPeMEeHHBIX HH3KO0OpO6UTaNIbHBIX KA POH Kiacca
MHHU U MUKPO [IJISI Te0JOKALUMU U UAeHTUOUKaLuu MPU CII0CO6-
CTBYeT TEeXHOJIOTMYECKHM MPOrpecc B 061aCTM MHUHUATIOPU3ALIUU
LU PPOBBIX PAIMOKOMIIIEKCOB Ha 6a3e LUPPOBHIX II€PEITPOrPAMMHU-
PyeMBIX B 1tosiete moayien FPCA u RoHUenuuu GNU Radio, BO3MOX-
HOCTh UX OIIePAaTHBHOM IIPOTPAMMHOM aJallTAlluU 10 Pa3JIUYHbIe,
B TOM 4YMCJIe HeU3BeCTHble, CUTHAJIbHbIe KOHCTPYKLHMU, a TaKKe Qop-
MHPOBaHMHe COOTBETCTBYIOIMX 3TUM KOHCTPYKLHMIM IIPU3HAKOBEIX
OIIMCAHUM OIS UAeHTHUOUKa U VIPY B HeIIPePhIBHO YCIOXKHSIIOIIeH-
CSI PAAMO3IEKTPOHHOM 06CTAHOBKE,

Komnanus HawkEye 360 co cBoel MeXAYHApPOLHOM Koollepalluer
COBepIIMJIa PEeBOIIOIIMOHHEIN [1€PeBOPOT, BII€pPBHIe IIJIAHUDYS BBIMTU
Ha BHYTPEHHUU U MeKIYHAaPOAHBIN PEIHOK MHPOPMALIMOHHBIX YCIIYT
C [leTaJIbHOM M OIIepaTHBHOM HMHQOpMallMeln 0 II06aJIbHOM Dafuo-
37IeKTPOHHOM O06CTAaHOBKE, J0OBIBAEMOM COBMECTHO KOCMHYECKUMHU
U Ha3eMHBIMHU CpecTBaMu. O6beJUHEHNE 3TUX SAHHBIX C JAHHBIMU
OT APYTHX KOCMHUYECKHX CPeACTB, IIOPOKAAEMBIX TaK Ha3bIBaeMOM HO-
BOM KOCMHYECKOM DeBOJIIOLIMel, II03BOJIMT 3aMHTEePEecOBAHHBIM II0-
TpebuTeNsIM I101y4aTh 6ecripeliefleHTHYIO TeOIIPOCTPAHCTBEeHHYIO HH-
dopmaLiio s pellleHKs YHUKAIBHBIX U HEMBICJIUMBIX PaHee 33a4.

PIC. 14.
MonesHas Harpyska USRP E310 u3 coctBa KA P3H Hawk

CoBpemeHHble KA POH
co3daromcs Ha 6a3se npo-
PbIBHbIX mexHos02ull,
no3BoJsigroWUX U3 Habopa
20MOBbIX U NOJIyYUBWUX
JIeMHyH KBaJlugouKayuro
modynell ciymmebHbix cu-
cmeM u noJsie3Hol Ha2py3Ku
onepamuBHO cobupamb,
ucnbimbiBamb U BbIBOOUMb
Ha opbumy KA B mpebye-
Moli KoHgbueypayuu.

Nutepatypa/References I_J

1. https://satelliteobservation.
net/2016/11/06/history-of-the-french-re-
connaissance-system ([ata obpalieHus:
26.03.2018).

2. https://earth.esa.int/web/eoportal/satel-
lite-missions/m/myriade (JaTa obpalueHus:
26.03.2018).

3. https://www.airforce-technology.com/
projects/ceres-sigint-satellite-system ([ata
obpalleHus: 26.03.2018).

4. http://www.cesmamil.org/worldpress/
wp-content/uploads/2014/5.10.30.-TA-
SI-The%?20-Vision-of-Thales-Alenia-Space.pdf
(LdaTa obpauleHus: 26.03.2018).

5. https://sspd.gsfc.nasa.gov/work-
shop_2012/Kato_final_presentation_2012_
workshop.pdf (Jata obpaweHus: 26.03.2018).
6. www.he360.com/applications (JaTa
obpalueHus: 24.04.2018).

7. https://digitalcommons.usu.edu/cgi/view-
content.cgi?article=3379&context=smallsat
(AaTa obpalueHus: 26.03.2018).

8. http://dssl.technion.ac.il/DSSL//userdata/
SendFile.asp?DBID=1&LNGID=1&GID=551
(LdaTa obpalleHus: 26.03.2018).

9. http://www.freepatentsonline.
com/9661604.html (Jata obpalieHus:
26.03.2018).

10. https://gomspace.com/Shop/sub-
systems/docks/nanodock-sdr.aspx (ata
obpaleHus: 26.03.2018).

11. https://www.ettus.com/product/details/
USRP-N310 (Jata o6patueHus: 26.03.2018).
12. https://www.satellitetoday.com/uncatego-
rized/2014/08/26/mitigating-satellite-inter-
ference-through-carrier-identification (Jata
obpatlleHus: 26.03.2018).

© KnumeHko H. H., 2018

WcTopusa cTaTbu:
MNoctynuna B pepakunio: 05.04.2018
MpuHATa K nybamkauum: 20.04.2018

Mopepatop: bypaakosa T. B.
KOH}NMKT MHTEpecoB: oTCyTCTBYET

Ans yumuposaHus:

Knumenko H.H. CoBpemeHHble
HU3KOOpbUmMasbHble KOCMUYecKue annapamel
015 eeosiokayuu u udeHmuguKkayuu
UCMOYHUKOB paduousyyeHus // Bo3oywHo-
KocMuyecKas cghepa. 2018. N° 2(95).

C. 48-57.

BosaywHo-kocMuueckas chepa | Aerospace Sphere Journal Ne2(95) 2018 57



HOBbIE TEXHOJIOTMW | NEW TECHNOLOGIES

YAK 629.78 || DOI: 10.30981/2587-7992-2018-95-2-58-65

» FUTURE CUBESAT SWARMS P
SIGNIFICANT COMMUNICATIONS
HALLENGES

ABSTRACT | THERE IS AN INCREAS-

ING TREND TOWARDS USING CUBESAT
SWARMS TO PERFORM EDUCATIONAL,
SCIENTIFIC AND OBSERVATION MISSIONS.
IN THE ARTICLE THE ADVANTAGES OF
CUBESATS AND THE REASONS OF THEIR
POPULARITY ARE CONSIDERED.
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ou CubeSat (Ky6caToB) - 3TO U H-
HOBALIMOHHBIE M SKOHOMHYHEIE

OpOUTANbHBIE  [PYIIIHPOBKU
MaJIBIX KOCMUYECKHUX aIlllapaTos,
obecIieurBaloOIIye YIy4IIeHHYIO

ABTOHOMHYIO IIPOCTPAHCTBEHHYVIO
Y BpPEMEHHYIO Pa3pelIaolyio CIIo-
cobHOCTh. CHCTEMBI CBSI3M Ha OC-
HOBe poeB CubeSat MMeIOT Cylle-
CTBEHHBIe [IOCTOHMHCTBAa, TaKuHe
KaK B3aHMO/IEHICTBHE CeTeH CBI3MU,
60J1ee BBICOKASI CKOPOCTBD IIepeayun
OAHHBIX, 3KOHOMMS IIOJIOCBHI 4Ya-
CTOT, CHIKEHMe YacCTOThl BBIXOAA
U3 CTPOsI, CITOCOOHOCTb 0becrieyu-
BaTh I106AJIBHYIO 30HY ITOKPBITHUS
U U3MEepeHUM ., ITU CITYyTHUKMU TaK-
>Ke UMeIOT 3HaYKMBble [IpeuMylle-
CTBa 10 Macce, 06BeMy U II0 Orpa-
HUYEeHHUSIM Ha MOLIHOCTbD, A TAKKe
B IUIaHe CTaHAApTU3ALIUU II0JIU-
TUKU JIULIEH3WPOBAHMUS 4YaCTOT.
B IAHHOM CTaTbe aBTOPHI IIpeia-
TaloT K PAaCCMOTPEHUI0 MeXKCIIYT-
HHKOBYIO U BHYTPUCIIYyTHUKOBYIO
APXUTEKTYPY CBSI3U «HMHTEPPOI»
U «UHTPapoM», OCHOBAaHHYVIO
Ha IIPpUMEeHEeHUHU POsI HU3KOOPOU-
TanbHBIX MKA CubeSat ¢ 4eThIpb-
MSI OCHOBHBIMU THUIIAMH KaHaJ/IOB
mepefayu JAaHHBIX.

Bo3pacTaromuil Cripoc Ha opou-
TaJIbHbIe TPYIIIHPOBKU MKA Tpe-
6yeT Hanuuus 3PPeKTUBHOMN ap-
XUTEKTyPBl CBSI3U IIPU pelleHUU
HAy4YHBIX 337]a4, TAKUX KaK KapTo-
rpadupoBaHUe TIPaBUTALIMOHHO-
ro II0NSl, OTCIAeKUBAHUE JIeCHBIX
II0’KapOB, HaXOXJeHHe BOLHBIX
HCTOYHUKOB WIN Ob6HapysKeHUe
Pa3HOCUYUKOB H60e3Hell Ha 3eMIie,

MKA CubeSat Bce wyalle HuC-
IIONB3VIOT [ y4ebHBIX, Hayd-
HBIX M HabnogaTenbpHBIX IIO-
JeToB 6naromaps WX HHU3KOH
CTOMMOCTH U IIPOCTOTE H3TOTOB-
neHus. KommnaHus SpaceWorks
Enterprises, Inc. IpHBOAUT IIO-
OpOobHBIe JAaHHBIE HOBEHIIHX 06-
30pOB U 0603HayaeT TeHJEeHIUU
Ha pBIHKE 3aIlyCKOB HaHOCIIYT-
HHUKOB B CBOeM IIPOTHO3€ DBIH-
Ka HaHO- U MHUKPOKA Ha 2017 rof,
(2017 Nano/Microsatellite Market
Forecast) (puc.1) [1]. B COOTBETCTBUU
C OaHHBIMU 32 2009-2016 roppl,
42 % TIpon3BeJeHHbIX HAHO- U MU-

KPOCITYyTHUKOB (BKJTIOUast Ky6CaThI)
HaXOOWINCh B KaTeropuu «Tex-
HOJIOTUSI» U 43% - B KaTeropuu
«HabniofneHue 3a I1OBEPXHOCTBIO
3eMnu/[JUCTAaHIIIOHHOE  30HOU-
poBaHue». OGHAKO, COIIACHO DBI-
HOYHOMY IIPOTHO3y KOMIIaHHU
SpaceWorks Ha 2017-2019 ropel,
IIePBBIM II0Ka3aTeslb CHUKAETCS
o 14%, a BTOPOM - YBeIUYUBAETCS
00 64 %.

MKA CubeSat Bce yauwe
ucnosib3ytrom 0151 y4eb-
HbIX, Hay4HbIX U HabJio-
dameJibHbIX NOJIEMOB
6s1a200apsi ux HU3KOL
cmoumMocmu U Nnpocmo-
me Uu320mMOoBJIEHUS.

IlepcrieKTHUBHEBIE IIPDOTHO3bL
SpaceWorks (puc. 2) TOKa3bIBAIOT,
uTo 6osiee 2400 HAaHO- U MHUKPO-
CIIyTHUKOB MOTYT OBITH 3aIlylle-
HBI 0 2023 roma. KocMmuuyeckoe
coobirecTBOo paboraeT Han TeEM,
4TO6BI COKPATUTh CTOUMOCTD 3a-
IIycka HAHOCIYTHHKa Ha opbu-
Ty. Ob1as CTOMMOCTbh KOHCTPY-
UpoBaHUA omHOoro MKA Kiacca
1U CubeSat (10x10x10 cMm) cocTas-
J1geT oKoJio 30 ThICAY [OJJIAPOB,
a MHHHMAaJIbHAS CTOUMOCTH
3aIlycka - 12 TBICAY [OJIJIAPOB.
B paMKax CBoeM KOHIIEIIIUU Ma-
JIBIX paKeT-HOCUTelel, KOTOpas
MOXKeT HayaTb peaJIl30BBIBATb-
cs K 2020 rony, Boeing HamepeH
CHU3UTHh CTOMMOCTB 3aIlyCKa [0
300 TBICAY LOIJIAPOB 34 BEIBOJ, 45
KT I10JIe3HOM Harpy3Ku Ha HU3-
KYI0 OKOJIO3€eMHYIO OPOUTY (OKO-
JIO CeMH THICSAY [0JIIAPOB 3a KH-
jJorpaMmm) [2].

CBA3b HA BASE KYBCATOB —
HA NEPBbIN B3rNALL

Bo3pacraroas IOTPEOHOCTH
B DeIIeHUM 33Ja4u HabOIIodeHUs
32 I[IOBEPXHOCTHIO 3eMJ/IU U ee OC-
TAaHIIMOHHOIO 30HIUPOBAHUS
II0CPe[ICTBOM Kyb6CaTOB IIOAPA3y-
MeBaeT Hanuuue 30PeKTUBHEBIX
U TUOKUX MIOACHCTEM CBSI3H U Ha-
3@ MHBIX CTAHIIUH C 1IeJIbI0 obecIie-
yeHUs 3bGeKTUBHOTO ITT06aJIBHOTO
IIOKPBITUSI, cbopa Gonbilero obwe-
Ma JAHHBIX U OIITUMM3ALIH Bpe-
MeHU Iepefayu JaHHBIX CO CITyT-
HHMKa Ha 3eMao. Ha [gaHHBIHN
MOMEHT OOJIBIINHCTBO Ky6CcaToB
Ha HU3KOM OKOJIO3eMHOM opburte
WUCTIONB3YIOT IIepefaTuUKU [JIHa-
ma3oHoB UHF/VHF ¢ MaKCHMaJIb-
HOM CKOPOCTBIO IIepelayul JaHHBIX
0KoJIO 38 K6uT/C. BCero HecKOIbKO
KybCaTOB MMEIT IIepefaTUNKU
S-muama3oHa C MaKCHMMAaJIbHOM
CKOPOCTBIO IIepeauyl JaHHBIX I10-
pPsinka 10 M6uTt/c. B [oronHeHUe:
epemaTuyruKy X-IHarla3oHa KMe-
0T CKOPOCTh IIepelayr HdaHHBIX
0KoJI0 500 M6UT/C, a mepefaTUNKU
K/Ku/Ka-guaria3oHoB - CKOPOCThb
nepemayu JaHHBIX 1m0 1,2 T6uT/c,
HO TaKHe MepelaTYrKu 6oee 3¢-
GEeRTHUBHBI [IPU HX UCIIOIH30BAHUU
B cocTaBe MKA TuITa CubeSat [3].

TEXHUYECKWE NAPAMETPbI
W OrPAHUYEHNA

Llenb CBSI3HOM  apXUTEKTYPHI
Ha ocHoBe MKA CubeSat cocto-
UT B [OCTaBKe II0JIb30BaTEISIM
KaK MOKHO 60JIbIIIero o6reMa Iie-
JIEBBIX [JAHHBIX I10 Pa3IUYHBIM
patioHaMm 3eMiH. B cBoel Hcuep-
IbIBaOIIeN pabore «Knaccudu-
Kallusli CUCTEM CBSI3M Ha OCHOBE
MKA CubeSat 1o I0Ka3aTelsm
KadectBa» (Ranking CubeSat
Communication Systems Using
a Value-centric Framework) Kias-
TOH Kp3IJ yTBepsKAAET, YTO, ecliu
MBI XOTUM yYBEeJIMYUTH 06'beM JaH-
HBIX, I[IOCTYIAIOU[MX Ha Ha3eM-
HYIO CTAHI[MIO, HAM Heob6XOqHUMO
YBEJIMYUTH BpeMs IOCTyIIa U CKO-
POCTb IlepeiayH [4].
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IR TeHOeHYuuU Ha pbIHKe HAHOCNYMHUKOB NO UessiM

Kpa3ry TakKe paccMaTpuBaeT
AIbTEPHATUBHEBIE ITOAXOMBI, Ta-
KHe KaK MCII0/Ib30BaHUe 6oJIbliIe-
ro KOJIMYECTBA Ha3eMHBIX CTaH-
LIUHF U MEXCITYTHUKOBBIX TUHUH
C CeTeBOM TOITOJIOTHEM [IJIsl MaK-
cuMu3anuu cbopa JaHHEIX. YBe-
JIUYUTHh YUCIO Ha3eMHBIX CTaH-
LIM ¥ JOBOJILHO IIPOCTO, HO BMECTe
C TeM BO3HUKHET HEO6XOJUMOCTD
B pa3paboTKe HOBHIX HOPMAaTHB-
HBIX JOKYMEHTOB, IIPUBJIEYEHUH
HOBBIX COTPYAHHKOB, B 3aTpaTax
Ha pa3BepTHIBAHHE CaAMHUX CTaH-
nur. C OGHOM CTOPOHBI, OILIMS
MEKCIIYyTHUKOBOM CBSI3U YBEJIH-
YHBaeT BpeMs OOCTyIIa, C APYrou
CTOPOHBI, BO3HHUKAET pPIL TeX-
HUYECKUX TPYAHOCTEH, TaKUX
Kak [epeKIloYeHHe aHTEHHBIX
JIyuer, AOTUIEPOBCKUM CABUT Ya-
CTOTHI, HEO6XOAUMOCThH ITpHUMe-
HEHHUS HaIpaBJIeHHBIX aHTEHH,
II0TEPS. B CBOGOJHOM ITPOCTPAH-
CTBE U CHUKEHHHS CKOPOCTH IIe-
pPefayu JaHHBIX [4].

YcuneHUe aHTeHHEI - ellle OJUH
KJIIOYEeBOM IlapaMeTp s YCTa-
HOBJIeHUS 30GeKTUBHOM CBSI3HOM
ceTh Ha ocHOBe MKA CubeSat.
AHTeHHa C BBICOKUM K03bPHUILU-

€HTOM YCHIeHUus obecliedyrBaeT
nepefaydy 60JbIIOr0 o6beMa JIaH-
HbIX. KosdduiirieHT HaIIpaBieH-
HOT'O IeHCTBUS aHTEHHEI - 3TO 0T-
HOIIIeHHEe IUIOTHOCTU MOIITHOCTU
HAITPaBJIeHHON aHTeHHBI K IIJIOT-
HOCTH MOIIHOCTH H30TPOIIHOIO
M3JIydaTesis C TOM >Ke 06IIell MOIII-
HOCTBIO M3/Iy4eHHUSs. [IJIsI [IOBBIIIIe-
HUsg 3PPeKTUBHOCTH CBSI3U C UC-
onb30BaHUeM posi MKA CubeSat
DHApIo KeHHeoU NOIIOJIHUTE/IBHO
K HaIIpaBJIe€HHBIM aHTeHHaM H3-
VUM IBYHAIIPaBIeHHBIE aHTEH-
Hble CHCTEMBbI, IIPHUMeHsIeMble
B cocTaBe KA Iridium u Clobalstar
[5]. B To >ke BpeMsi CKOTT LI3¥ip
B CBoell paboTe «IIpOIIIBIN
OIBIT U COBPEMEHHbIe TeHJeH-
LIUM B BOIIPOCaX CBSI3U U YaCTO-
THL B MKA CubeSat» (CubeSat
Communication and Frequency
Past Practice and Current Trends)
[6] paccMaTpuUBal aJIbTePHATHUB-
Hble THUIIBl AHTEHH, TaKHe Kak
CTAHJAPTHBIE IIJIOCKKE AHTEeHHBI
IUIsl Pa3BepPThIBAeMBIX AHTEHH X-
U S-AMAMa30HOB, OT KOMIIAHUU
Boeing, HaayBHBIe aAHTEHHHI,
pa3paboTaHHble B MaccauyceT-
CKOM TEeXHOJIOTMYeCcKOM HHCTH-

YcuneHue aHmMeHH»bI —
O00UH U3 K/IDYEBbIX Napa-
MempoB 0151 yCmaHoB-
JIeHus agbghekmuBHoU
CBSI3HOU cemu Ha OCHoBe
MKA CubeSat. AHmeHHa
C BbICOKUM KO3¢hhuyueH-
mom ycusneHus obecnedu-
Baem nepedayy 60/bLIO-
20 06beMa OaHHBbIX.

TyTe (MIT), a Takke aHTEHHYIO
pemterky Ka-aumariasoHa CO CKO-
POCTBIO  Iepefayu  [JaHHBIX
100 Mb6ur/c, pa3paboTaHHYIO
st ISARA. CyliecTBYIOT TakK-
SKé HMHHOBAL|MOHHBIE ITPOEKTHI
amanTHUBHON  (Ga3UPOBAHHOL)
AHTEHHBI pa3paboTKu Zanette et
al [7], KoTopas IpezjaaraeT Xopo-
LIKe pellleHUs sl Ky6caToB.
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OZMHOYHbIN KA ANK POR?

Por1 MKA CubeSat [eMOHCTpU-
PyeT Ha HU3KOM OKOJI03eMHOM Op-
6uTe ynydllleHHble BO3MOSKHOCTH
MEKCITYyTHHUKOBOM U HUCXOJSIIEHN
CBSI3U, IIpeACTAaBIISSI COOOM Maslo-
3aTPATHYIO apXUTEKTypy U MHO-
ro@yHKLHNOHAIBHYIO HAy4YHYIO
nnatdopmy. OOUHOYHBIN KOCMU-
YeCKHUH allllapaT uMeeT HEeCKOJIBKO
HeJ0CTaTKOB B CPAaBHEHUU C PoeM
CITyTHUKOB: OTPaHUYEHHasl 30Ha
IIOKPHITUS, He3MeHsieMble h3Me-
DPeHUs BpeMeHU, OrpaHH4YeHHbIe
BO3MOXKHOCTH  MOJIePHHM3alIUH,
BBICOKAs IITYy4YHAas Ce6eCTOMMOCTb.
Poti ke obecriedyrBaeT KOPPeINpO-
BaHHBbIe BO BpeMeHU H3MepeHUsI,
pe3epBUDPYeMYI0 HaJIeSKHOCTh, H3-
MeHsieMble BO BpeMeHU H3Mepe-
HUS, MacIITabupyeMoe [IOKPHITHE
3eMnIM, THOKOCTb, HHU3KYIO cebe-
CTOMMOCTb, MaCIITa6UpPyeMYyIO CU-
CTeMy CBSI3U. ADXUTEKTypa B BUJIE
posa MKA Tarxcke yBeJIHMYHMBaeT Ya-
CTOTY UX IIOIIAJAHUSI B 30HY BUU-
MOCTH CeTH Ha3eMHBIX CTAHIIUMH,
YTO I103BOJISIET ITONYYUTh reorpa-
duuyecku paccpeloTOUeHHBIE U3-
MepeHUsl.

KOHLLENLIA NPUMEHEHUA
POA MKA CUBESAT

IIpeyioskeHO HeCKOJIbKO KOHIIeIl-
LIUY IPUMeHEeHUs POl HAHOCIIYT-
HUKOB. IIojeThl I1I0 IIporpaMMam
ARMADA u HiDEF 6bUIH IIpefjio-
skeHbl B NASA B 2009 rony B KOH-
TeKCTe re1uodUu3nudecKUx I10JIETOB
C LIeJIBI0 U3y4YeHHUs B MaJIOM Mac-
mrabe GU3UKU IUIA3MBL B HMOHO-
U Tepmocdepe. IloneTr mo IIpo-
rpamMe ARMADA 33JIeliCTBYyeT
pori 113 20-100 KOCMUYECKUX alIllla-
PaTOB Ha IICEBAOCTYYANHBIX OPOU-
Tax C HCIoab3oBaHueM CPS-mipu-
eMHHUKOB C paAuo3aTMeHUEeM.
ITpoekT HiDEF pa3paboTaH KaK por
13 90 KOCMHYECKHX aIlllapaToB
Ha OKOJI03eMHOM IOJISIPHOM Op-
61Te [JISI MOHUTOPUHIA 3/1eKTpU-
YecKoro Iois U TepmochepHOI
IIJIOTHOCTU IIOJIIPHOTO HUKHEro
cnosi TepMmocdeprl U HOHOCHEPHI
[9]. Iomer mo mporpamme ELISA

6BUI  CIIPOEKTUPOBaH EBporien-
CKMM KOCMUYECKHM AareHTCTBOM
(ESA) pmns obHApysKeHUS TpaBU-
TAaLMOHHBIX BOJH. IIporpaMma
[I0j7IeTa IIPeNyCMAaTPUBAET OLUH
MAaTepUHCKUHM U [OBa [OYEpPHUX
CIIyTHHUKA, KOTOPHIE JOJISKHBI OBITh
Pa3BepHYTHl Ha TpexX PasHBIX Op-
6utax. CBsI3p MEXAYy MaTepUH-
CKMM KOCMHUYECKHM aIlapaToM
M Ha3eMHBIMU CTAaHLMSIMU OyLeT
OCYILIECTBISTECS II0 PaSHONIH-
HUU X-IHAala3oHa [2].

B lorionHeHMe K IIpe/JI0O’KeHHBIM
KOHLIEMIIUSM CYIIeCTBYeT elle
HEeCKOJIbKO QYHKIIHOHAIBHEBIX IIPO-
rpaMM IIOJIeTOB, TaKMX KakK EDSN
(Edison Space Network) u Iridium,
Ha 6a3e possi MKA CubeSat. EDSN
BKJIIOYAeT POM M3 BOCBMHU Ky6ca-
TOB Ha HH3KOM OKOJIO3eMHOH Op-
6uTe BBICOTOM 450-550 KM. Kask-
OBIM KOCMHUYECKHH aIllraparT B poe
ocy1IecTBIsIeT c60p KOCMUHUYECKUX
LaHHBIX O II0roJle ¥ 06MeHUBaeT-
C UMH C APYTHMH allllapaTaMKA
B YBY-muariasoHe CO CKOPOCTBIO
9,6 Kéurt/c. ITocie o6MeHa JaHHEBI-
MM [I0 MEXCIIYTHHKOBOM JITUHUU
MaTepUHCKUM CIIYTHUK IlepefaeT
Hay4dHble JAaHHBIe Ha Ha3eMHYIO
CTAHIIMIO, HCIIONB3ysS S-AUala-
30H. Tak, [N CpaBHEHUS, XOTS
3TO He Ky6caThl, cucteMa Iridium
HACYUTBIBaeT 66 IITATHBIX CIIYT-
HUKOB B 6 IDIOCKOCTSIX IIO 11 all-
[1apaToB B KaXKOOM Ha IIOISPHOM
HU3KOM OKOJI03eMHOM opbure
Ha BbIcOTe 780 KM [5]. Kaskpas mo-
Jle3Hasl Harpy3Ka KMeeT CKOPOCThb
repefavyy JAaHHBIX A0 100 K6éurt/c
Ha 90 % Op6buUTHI U < 1 M6UT/C is
ocTaBIIuXcs 10 % [10].

BbIBOP YACTOTbI
W INLIEH3UPOBAHME

YHUBEPCUTETHI U Herocyzap-
CTBEHHBIE VUDEXKIOEHUS IIpef-
IIOYUTAIOT MCIIONAb30BAaTh JIIO-
6UTENIBCKUE PAJHUOYACTOTEL IS
KybCaTOB M3-32 HH3KOH CTOU-
MOCTH, 60j€e IIPOCTBIX pery-
JSTOPHBIX IIPOLIECCOB U 6ojee
KOPOTKOT'O ITOATOTOBUTEIbHO-HA-
JafoyHoOro Iepuoga. Cyie-
CTBYeT TEHIEHIIUS IIOBBIIIEHUS

HeCyIIen YacTOThl CUTHaIa U CKO-
POCTH Ilepefadyu OAHHBIX BCIef-
CTBHE TOUHBIX U3MEPEHUMH B X0[e
HabnIogeHUsI 32 II0BEPXHOCTBIO
3eM/IHM U OUCTAHLIMOHHOIO 30H-
JIUPOBAHUSI HA HHU3KOM OKOJIO-
3eMHOM opburte. C yBelIH4YeHHEM
YacToThl ¢ YBY o Ka-muamasoHa
TaKKe pacTeT BO3MOXKHOCTB II0-
BBIIIEHHUS CKOPOCTHU IIepefadyu
[AHHBIX.

®UHAHCHUDPYeMble T[OCYLAPCTBOM
Ky6CaThl, HCIIONB3YIOLINEe aMepH-
KaHCKMEe YaCTOTHL [JISI PaJIHOIIIO-
6uTesner, MOTYT HAPYIIATh [IPABHU-
Jla PAZUONIIOOUTEIBCKOM CITY>KOBI
CBSI3U U IIpaBUIa HallMOHAIBHOMN
TeIeKOMMYHUKAITMOHHOMN HH-
OpMaLIMOHHOM alMUHUCTPALIUU
(NTIA). ®oHJI HALITMOHAIBHOM Ha-
yku (NSF) IIpoBesl HCCIeZOBaHUE
C LIeJIbI0 HAMTHU IIOAXOOSIIINI TOCy-
JAapCTBeHHBIN AUAIIA30H YaCTOTEL
L1t Ky6CaToB, U, BO3MOSKHO, 3TOT
[LMAIa3oH yLOBIETBOPUT Heobxo-
IHMOCTD B 5P eKTHBHOM MOIYIIS-
IUY U CXeMax KOIWDPOBAHUS JIs
Ky6caToB [6].

HU3KOOPBUTAJIbHAA
APXWTEKTYPA (WHTPAPOI

IUis obecrieyeHUs YCTOMYUBOM
CBSI3U B IIEPBYIO O4Yepedb [IOJIK-
Ha 6BITh PacCCMOTpPeHa Op6UTAIb-
Hasl CPYNIIMPOBKA, IIONYYHBIIAS
Ha3BaHHWE «HHTPapoM». Opbu-
TaJIbHAs TCPYIIIMPOBKA «HHTPA-
PoO¥i» - 3TO KybcaThl, 06pasyroliue
eqUHBIN porl MKA Ha opbute*.
B cocTaBe 3aperucTpPHUPOBAHHOIO
POSI HaXOOUTCS OLUH MAaTepHH-
CKUM CIIYyTHUK, HEMHOIO KpYII-
Hee II0 rabaputaM H MOIIHee
10 TEXHHUYECKUM BO3MOXKHOCTSIM
II0 CPaBHEHUIO C [JOYEepHUMHU
CIIyTHUKaMH. OH OQYHKIIMOHU-
PyeT KaK MarucTpajabHBIF IIPO-
BaKmgep Ajs obecriedeHUs CBS-
3M C PA3IUYHBIMU Ha3eMHBIMU
CTAaHLUSIMU,

OTpaenbHbIE Ky6CAThI CBSI3BIBAIOT-
Cs1 APYT C APYTOM M C MarKuCTpaib-
HBIM IIPOBaMZepoOM, UCIIONb3Ys
PAOUOJIMHHUHN CBA3KW HA TPAOUIIH-
OHHBIX YaCTOTaX, HO MarucTpajb-
HBIM  I[IPOBAMIEp  HCIIONb3yeT

* B omeyecmBeHHOU umepamype amo 6ainucmuyecku-cBsidaHHas epynna MKA (npuM. nepeBodyuKa).
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OIITHYeCKHe JIMHHNHU CBSI3HU B CBO-
60JHOM IIPOCTPAHCTBE, KOTOPHIE
«CTAHOBSITCS Bce Hoiiee U 6oyiee UH-
TEPeCHBIMU B Ka4yeCcTBe BCIIOMO-
TaTeJIbHBIX HJIN aJIBTEDHATHUBHBIX
I10 OTHOILIEHHIO K CBA3HU B PaJHO-
YaCTOTHBIX AUAIIA30HAX» [12].

TEXHWYECKME MPOBNEMDI
APXWTEKTYPbI (MHTPAPOI

OnTuvyeckasl CBSI3b PacCMATPHU-
BaeTCsd B paMKaxX apXUTEKTYDPHI
«HMHTPApOM» KaK CPeJICTBO PACIIH-
PeHHS Auara3oHa dYacToT, CHU-
SKeHUs IIPobIeMHOCTH B 06y1acTH
MCIIONIb30BAHUS CIEKTpa U 6Ges-
OITACHOCTH, A TaKKe KaK CPeiCTBO
YIOBJIETBOPEHUS IOTPe6HOCTH
B BBICOKOCKOPOCTHOM U HaJleSKHOM
CBSI3U. [0 Tex Iop, IIOKa 3TU Tpe-
60BaHUS He BBIIIOIHSIOTCS B PaM-
Kax TexHoyoruu CubeSat, ontuye-
CKasl CBSI3b MOSKET OCYIIeCTBIISIThCS
6oee KPYIIHBIM MAaTePHUHCKUM
criyTHHUKOM. Kpome Toro, sddek-
THUBHOCTb OIITUYECKOM CBSI3U VXY -
LIAEeTCSI TI0A, BIHSHUEM CHJIBHBIX
3aMHUDaHUN B pe3yiabraTe TypoOy-
JIGHTHOCTH IIOKa3aTessl IIPeIoM-
JIEHUSI ¥ BO3HUKHOBEHHS ITOMeEX
10 ITPUYMHE 06JIAaYHOCTH, CHEro-
rIazia ¥ OOXKAS B aTMmocdepe [12].
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HU3KOPBUTAJIbHAA
APXWTEKTYPA GWHTEPPOI

Boiee KpyIiHas CBsI3Has CeTh, CO-
CTOSINIAsl U3 HH3KOOPOUTANIBHBIX
Kyb6caToB, IIONIYYMBIIAS Ha3Ba-
HHUe «HUHTEeppOM», IIpPeACcTaBIIsIeT
Co60H «pOi poeB». «HIHTEPPOH» —
3TO COBOKYIIHOCTb Da3/INYHBIX
poeB Ky6caToB, OIHOBpPEeMEHHO
HaXOASIIUXCSI Ha opbuTe.

ADXHUTEKTypa CeTH THIIA «HH-
Teppoit»  6ymeT OCHOBBLIBATHCS
Ha PaJiOpeIeHOM CBS3U KOCMU-
Yyeckoro 6a3MpoBaHUS C UCIIONb-
30BaHMEM KaHAJIOB OIITHYEeCKOM
U/UIU  PaAUOYACTOTHOM  CBSI3U
MeXy MaruCTpPaJbHbIMU IIPO-
BalepaMU B KOKAOM poe U pas-
JIMYHBIMU Ha3eMHBIMU CTAHLIUS-
Mmu. II03TOMy KaKOBIM Kybcar,
HaXOOSIINICST Ha opburte, mOJI-
SKeH OBbITh 3aperruCTPUPOBAH B poe
JUIs1 obecriedeHUs IOCTYIIA K CETHU.
B paMKax apXHUTeKTYpPBhl «HHTEp-
por» PeKOMEeHJIyeTCs HUCII0NIb30-
BaTh YCTOMUUBHIE K 33/IePsKKe CeTH
(DTN) my1s MUHHMMH3ALUY [I0TEPU
JIAaHHBIX U [IOBBIIIEHUS HaeXKHO-
CTHU [IeFICTBYIOIIUX JIMHUM CBSI3U,

YCTOMYMBasAg K 3aJepskKKe CeTh
HEe3aBHCHMa OT BPEMEHU U Mpef-
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Ha3HaueHa 1 3ddeKTHUBHON

PaboThl Ha 3KCTPEMAIBHBIX IAJIb-
HOCTSIX, HaIIpUMep Ha JaJTbHOCTU
CBSI3M MEXKAY DOeM CIIYTHHKOB
Ha opbuTe U Ha3eMHOM CTaHIUEH.

B 3AK/THOYEHUE

0b APXWUTEKTYPE
OPBUTANBHBIX PYNMUPOBOK
(MHTPAPOIn | «MHTEPPOIN

Jinst obecriedeHUs HeIIPePhIBHOIO
MHGOOPMALIMOHHOIO II0TOKA B ap-
XUTEKTYpe THIIA «POHM KybCaTOB»
Heob6XOA¥MBI IIOJIHOLIeHHbIEe U Ha-
JIeSKHbIe ITPOTOKONBI. I[TPOTOKOJIBI
VIpaB/IeHUs OOCTYIIOM K Cpene
(MAC), KOTOpBIE KOHTPOIHPYIOT
IIOPSIOK HKCIIONIb30BAHUS YaCTOT
U BBIIEJIeEHHEe OHalla3oHa 4YacToT
B YCTOMYMBEIX K 33fIEPKKE CeTSX,
6BUTM TIMATEIBHO ITPOAHAUTIHM3UPO-
BaHBI [jIS CLieHAapUeB II0JBOLHOM
6eCITpPOBOIHOM CBSI3U. TeM He Me-
Hee MpoekT MAC-IIPOTOKOIA IIOKa
SIBJISAE€TCSA OTKPBITBIM IS HAYYHBIX
HCCIeNOBaHUM. [7IaBHBIMH TDPYZA-
HOCTSIMU ISl TIepefaud OAHHBIX
B PaMKaX apXUTEKTYDPBI TUIIA «POM
KyOCaTOB» SIBJISIIOTCSI OTPAHUYEHU S
II0 Pecypcy, PpalHOHAJIBHOE MC-
TI0JIb30BaHUE SHEPTUHU (HaIIpHMep,
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IIPU CTOJIKHOBEHUU COOBGIIeHUH,
IIpU OTBOZE TeIlla, IIpU GOpMUPO-
BaHUU CITy>Re6HOM MHOOPMALIMH),
CTabUIBHOCTh TOIIOJIOTHU  CeTHU
U UHOGOPMAILIMOHHBIN TpadUK,

YETbIPEXCETMEHTHAA
APXUTEKTYPA

[IpenyioskeHHAs apXUTEeKTypa
CBSI3HOM CeTH MJIsL posi KybcaToB
COCTOHUT U3 YeThIpeX OCHOBHBIX TH-
IIOB JIMHUM CBSI3U: KybcaT - 3eM-
JIsl, pOM - 3eMJIs, Kybcat - Kybcar,
poit - pori. KaHas mepefayu IaH-
HBIX KybcaT - KybcaT melcTByeT
MeXAY Pa3IUYHBIMH CIIyTHHKA-
MU MU y371aMU poeB. KaHai IIe-
pelayu JaHHBIX PO - Po¥ pOpMU-
pyeTcs B IIEPBYIO o4depenb MeKAY
MaTepUHCKUMU HIN CIeLUaIb-
HBIMU LIeHTPJIBPHBIMU Y3JI0BEIMU
CIIyTHUKAaMH OTZAENbHBIX PpOEB,
4TOOBI YCTAHOBUTD CBSI3b B PAMKaX
APXUTEKTYPBL «<HHTEPPOL»,

XO0TsI MaTepUHCKUE CIIYyTHUKU 6y-
OyT QYHKIIMOHUPOBATh KaK IJIaB-
Hble MCTOYHUKM UHOOpMALIUU
Ha JIMHUIX CBS3H «BBEPX» U «BHU3»
C Ha3eMHBIMU CTAaHLIMSIMU I10Cpe[-
CTBOM KaHaJla CBSI3U POM - 3eMJIsl,
OTHeNnbHble KybcaThl M3 COCTaBa
POsI TakKe CIIOCOGHBI IIepeiaBaTh
U IIONIyYaTh OAHHBIE C Ha3eMHBIX
CTAaHLIUM 4yepe3 KaHal CBSI3U KY6-
caT - 3eMJs, KOIrZla 3T0 Heobxomu-
mo. KaxzmoMy KybcaTy B Imobaib-
HOM CeTH MOKeT OBbITh IIPHCBOEH
UeHTUOUKALIVOHHBIHN HOMep.
[J1aBHAsI CeTh COCTOUT M3 HECKONIb-
KHUX Ha3eMHBIX CTaHLMH. [aiee,
MHOXeCTBeHHble pOU KybCaToB,
COCTOSIIIIEe U3 OTHENbHBIX CeTel
MEHBIIIEro MacIITaba (BHYTPU Kak-
JIOTO POsI), MOTYT MMeTb CTPYKTY-
DY, aHaJIOTHYHYIO CeTU MHTepHeT.
[To 6OIBIIIOMY CUETY, MOXKET Cyllle-
CTBOBATh 6@CKOHEYHOe YU CJIO CITYT-
HUKOB U Ha3eMHBIX CTaHLIWH, CIIO-
COOHBIX BOMTH B KOCMUYECKYIO CETh
U TIOJIYYUTH K Hel AOCTYII, TaK 3Ke,
KaK HOBOe 3JIeKTPOHHOe YCTPOM-
CTBO MOKET I107Ty4aTh OCTYII K YH-
TEepHETY B TeYEeHHE TOrO BPEMEHH,
II0OKa 3Ta YyCIyra OIUIAYMBAaEeTCs
WU CYIIeCcTBYeT JOCTYII K becripo-
BOIHOM CeTH.

Modenb BHympucnymHuKoBoU apxumeKmypbl CBA3U «UHMpPapou»

WAEHTUONKALINA
W CTAHOAPTU3ALINA

CorynacHO peKOMeHAAIMU pabo-
yell rpynnbl KOHCYJIBTaTHBHOIO
coBeta SGAC «Pou KA CubeSat -
CeTU CBSI3U U IIOJIUTHUUYECKUe
npo6iembl» (CubeSat Swarms -
Communication Networks and
Policy Challenges), ceTb Ha OCHOBe
posi KybCcaToB AOMKHA HMeTh ap-
XUTEKTyPy, aHAJIIOTUYHYIO CeTH
HHTepHeT, TaK YTOOBI KaKIBIM
CIIyTHUK B CeTH MMeJl CBOM yHU-
KaJIBHBIM afipec. B 5Tol cBs13u KoH-
CYNbTATUBHYIO TPYIIITY I10 B3aKMO-
JEeNCTBUI0O MeXIy areHTCTBAMU
(IOAG) U MesRIyHAPOOHBIN COI03

BaxcHo cnpoekmupo-
Bamb cuUCMeMy CBSI3U
015 6os1ee BbICOKOU
CKopocmu nepedayu
0aHHbIX, Komopasi bbl
coomBemcmaoBasa
3Hepeemu4yecKomy no-
meHyuasny Kybcamos.

I10 TeJIEKOMMYHUKALIUSIM — CEKTOP
[I0 CTAaHAAPTH3ALUU TEIEKOMMY-
HUKaIUK B coctaBe ITU (ITU-T)
CJlefyeT pacCMAaTpUBaTh KaK Op-
TaHBI, CIIOCOGHBIE CTAHAAPTU3U-
POBAaTh ITPOTOKOJIBI KOCMHYECKOH
CeTH ¥ MIPHCBAMBATh KaKIOMY
KybCcaTy ceTeBOM azapec.

CTaHapTH3aLUs BeChbMa BasKHA
JUIs1 obecrieyeHUsT HAaubOOJIBIIIEH COo-
BMECTHMOCTH, B3aHMMOJEHNCTBUS,
6e30ITacHOCTH, IIOBTOPSIEMOCTU
M KadecTBA CHCTeMEI. Pabouas
IPYIIIIa IIPeJIOKMIIA, YTOOBI KasK-
oMy KybcaTy B IJI06aJIBbHOM CeTU
ObUI IIPHUCBOEH HIOEeHTHUOUKAIIU-
OHHBIF HOMED, U OKUIAETCS, UTO
OIIEPATOPHI CITYyTHUKOBOM CBSI3U
BBIIIOJIHAT 3TO TpeboBaHHUe. B3a-
MeH orepaTtopaMm 6yneT obecrie-
YeHa YIIPOLIeHHAs] PerucTpaLus,
BBICOKAST CKOPOCTD 10 HUCXOASIIIEe-
MY KaHaJly, PaBHBIE€ IIPUOPUTETEI
Ha mepefavy JaHHBIX.

TarKke paboudas CpyIiia IIpefjio-
>KMJIa OPraHH30BaTbh CeTh TaKUM
06pa3oM, YTO6HI IT0Ib30BATENIb MOT
3aperuCTPUPOBATb CBOE YCTPOM-
CTBO [J11 IIOJIy4eHU s LOCTyIIa. OTO
6yZeT odeHb IIOXOXKe Ha TO, KaK
CMapTOOH MOAKIIOYAETCS K CeTH
Wi-Fi; monbp3oBaTendb OOKEH 6y-
JleT BBeCTH CBOM I1apOJIb M Ha4aTh
HCII0NIb30BaTh CeTh [JJIsS IIoIyde-
HUS OOCTyIa K CBoeMy Kybcary.
DTO 3HAUKUTEIBHO COKPATUT BpeMs
PeryucTpalty CIIyTHHUKOB.



Modenb BHympucnymHuKoBOU apxXumeKkmypbl CBSA3U «KUHMPapou»

K PACCMOTPEHUID

BBICOKOCKOPOCTHASI CBSI3b I10 IIPOrpaMMaM IIojeTa PoeB
Kyb6caToOB MO’KeT PafMKIPHO M3MEeHUTH IIpoliecc Habmio-
IeHUs 3a 3emuieli. ONITUYecKas CBSI3b CIIOCOOHA OTKPHITh
ob1acTu IpUMeHeHUs, Iie Heobxomuma G0JIbIIas I10JI0-
ca 4yacrtot. Cyepnyrooue LieIblo OIS OIITHUYEeCKOM HUCXO-
Jsiiel TUHUU CBSI3U MOXKET CTaTh yBeluueHHe CKOPOCTHU
o 100 M6ut/c. [nsi cpaBHeHUSs: ¢ Mapca JaHHBIe C OpouU-
TaJIBHOTO JIETATEJIPHOIO allllapaTa I1epefaloTcsl CO CKOPO-
CThI0 6 M6UT/C. KybcaThl MOTYT UCII0Ib30BaTh X-AHUAIIA30H,
4TOOBl YMEHBIIUTH Pa3MEP U BeC IPHUEMOIIEPeIATYUKA.
AQaTniTUBHAS aHTeHHAs pellleTKa TaKsKe MOXKeT CTATh yAau-
HBIM TeXHOJIOTUYeCKUM pellleHUeM AJis 6oiee 3dPeKTHB-
HOM HUCXOMSIIEH IIepelaul JaHHbIX.

Ba>kKHO CITPOEKTHUPOBATh CUCTEMY CBSI3U sl Hojee BBHI-
COKOM CKODOCTH IIepeayul JaHHBIX, KOTOpasi 6Bl COOTBET-
CTBOBAJIa 3HEPreTUUeCcKOMY IIOTeHIIHaNy KybcaToB. Eile
OAHUM 3HAaYHMMBIM QaKTOPOM SIBIISIOTCS IIOTEPH B aTMO-
cbepe. HuskoopbuTanbHble CIIyTHUKU CubeSat mpeTep-
I1eBaIOT HaMMeHBbIIIHe [I0TepU, KOIAa HaXOLATCS IIPSIMO
HaJ Ha3eMHOM CTaHIIMel, ¥ HauboIbIIe — KOTZa BULHBI
TOJIBKO Ha MaJIBIX BBICOTAX HaJ, TOPHM30HTOM: B 3TUX HaHU-
XY[AIIUX YCJIIOBUSIX CUTHAJI IIPOXOAUT IIoZ 60mee OCTPhIM
yIJIOM I10 OTHOIIIEHU IO K TOPHU30HTY U [To/iBepraeTcs 6oiee
Ccepbe3HbIM aTMOChepHBIM IT0TepsM. TakuM o06pa3oM,
IIpefJIOsKeHHAsl CXeMa CBJI3M MOXKeT COBMeIaTh pPajMo-
YACTOTHYIO U OIITHUYeCKYIO CBSI3b U 3Heprocbeperarouryio
Moy, Takke IIpeAIionaraeTcs, YTo HeperiliaMeH-
TUPOBAHHBIN MHOTOCTAHIIMOHHBIM JOCTYII MOXKET OBITh
PacCMOTPeH Kak 06II1asi apxUTeKTypa AJis IporpaMM IIo-
JIETOB POS CIIYyTHHKOB.

HakoHell], IIPOTOKOJIbI, pa3paboTaHHBIE IJISI ABTOHOM-
HBIX CeTeM (HaIIpuMep, CEHCOPHBIX CeTeH, aBTOHOMHBIX
aIIapaToB U TaK Jajiee), MOTYT 6BITh MCIIOIb30BAHBL IS
Pa3bueHUs posi, CO3TAHMS U ITOAAEPSKAHUS Oy IYIIHX [IPU-
MEeHEHUH COT/IACHO KOHIIEMIINHN «ITHTepHEeT JJIs BCeX».
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ABSTRACT | WEIGHTLESSNESS (MICRO-
GRAVITATION) HAS AN ADVERSE EFFECT
ON THE HUMAN BODY. FROM THE 1960S
SCIENTISTS HAVE BEEN SEEKING WAYS
TO CUSHION AND IN PROSPECT TO ELIM-
INATE THIS EFFECT. A NEW APPROACH
TO THE PROCESS OF HUMAN ADAPTATION
TO WEIGHTLESSNESS STUDY, BASED ON
PROTEOMIC TECHNOLOGIES, IS CONSID-
ERED IN THE ARTICLE. IN THE SCIENTIS
OPINION PROTEOMICS IS THE SCIENC
THAT WILL OFFER A DRASTIC METHO
OVERCOME THE NEGATIVE INFLUENC
MICROGRAVITATION.

Keywords: weightlessness (microgravi-
tation), proteomics, mass-spectrometry,
target proteins
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AHHOTALMSA | HEBECOMOCTb
WKPOrPABNTALLMA) OKA3BIBAET
OPTAHN3M YEJIOBEKA HEFATIBHOE

BO3AENCTBUE. HAYMHAS C 60-X

roAoB XX #Mﬂ YYEHBIE BEAYT

NMOVCKW CrMOCOBOB, MO3BONALLINX

EF0 CMArYnTb U B NMEPCINEKTWBE

YCTPAHWUTb. B CTATBE PACCMATPVBAETCS

HOBbIV NOAX0A K M3YYEHWIO NPOLLECCA

AAANTALN YEJIOBEHECKOIO OPTAHN3MA

K HEBECOMOCTW, OCHOBAHHbIW

HA NTPOTEOMHbIX TEXHOJIOI NAX.

MO MHEHWIO YYEHbIX, MPOTEOMUKA

B BYAYLLEM NPEANOMNNT KAPANHAJIbHbIV

CroCOBb MNPEOCAOJIEHNA OTPULATEJIbHOIO

BJINAHNA MNKPOTPABUTALININ.

Knro4yeBble cnoBa: HEBECOMOCMb
(MUKpoepaBumauus), npomeomuxa, Macc-
cnekmpomempusi, ma2emHsle 6esKu

BosaywHo-kocMuueckas chepa | Aerospace Sphere Journal N°2(95) 2018 67



HOBbIE TEXHOJIOTMW | NEW TECHNOLOGIES

68

JOOEKT HAKOJIAEBA
W PEKOP/] NONAKOBA

T1apaZloKC: K COCTOSTHHIO HEBECOMOCTH Ha Op6U-
Te YeJ0BeK ITPUCIIOCA6IIMBAETCS OBICTpee, YeM
II0CjIe TI0JIeTa - CHOBA K 3eMHOMY IPUTSIKEHHIO.
W maske CeTOMHS, KOTIa pa3paboTaHbl pa3TUYHbIe
IIPOTPAMMGBI Il 6BICTPOTO BOCCTAHOBIEHUS, II0-
CJIeACTBUS TIPEOBIBAHUS B HEBECOMOCTHU KOCMO-
HaBTHI OILYILIAIOT LOBOJIBHO LOJITO.

Co CTOPOHBI HEBECOMOCTh BBITJISSAUT €[Ba JIU
He KaK IIPUSITHOEe [JIOIIOJIHEHME K KOCMUYEeCKOMY
II0JIeTY, OJJHAKO ee BO3/EMCTBHE Ha OPraHU3M 4Ye-
JIOBeKa MOSKET OBITh [IOUCTUHE KAaTACTPODUYECKUM .,

B mepBBle OHU I10JIeTa, KOrJAa OPraHU3M IIpU-
CrIocabnuBaeTcss K HEBeCOMOCTH, Y HeKOTOPHBIX
KOCMOHAaBTOB IIOABJISIETCSI COCTOSIHHE, CXOoXKee
C TaK Ha3bIBaeMOM MOPCKOM 60JIe3HBbI0. BriepBhle
IOAO6HBIE CUMIITOMBI HCIBITI [epMaH TUTOB
BO BpeMsI CYTOUHOTO II0JIeTa B aBTYCTe 1961 roga:
YTOOBl BBIMIOJNIHUTH ITPOTPAMMY UCCIeOBAHUM,
eMy IIPUIUIOCH ITepebopOTh TOUIHOTY, T'OJIOBHYIO
60JIb U TOJIOBOKPYsKeHUe, 0611yI0 C1aboCTh U II0-
BBHIIIIEHHOE IIOTOOTAeIeHHUe.

Habniopmana 3eMiass U 3a TeM, Kak HeraTHBHO
[eriCTBOBajJa HEBECOMOCTDh Ha IIEPBYIO SKeHIINHY
B KocMoce. IIepBhle TpU BUTKa BasmeHTHHA TepeIl-
KOBa IlepeHecJIa CIIOKOMHO U yablbanach C Tene-

. 17 e “
o

3KpaHa. OJHAKO O4YeHb CKOPO B LYIle o6paTuiu
BHUMaHMe; MUMUKA CTajJa CKYIIOM, HCYe3 3MO-
LIMOHAJIBHBIN II0JJbeM PedU, OTBETHI CTAIHU OJHO-
CIIOXKHBIMU, D€Yb MOHOTOHHOMN...

HicTopus 3KCIIePUMEHTOB I10 IIPHPYYEHHUIO HeBe-
COMOCTH ([IO-HAYYHOMY - MHKPOTPaBUTALINH)
HayaJIUCh C KOCMOHABTa Ne 3 AHApUSHA HuUKo-
JlaeBa, KOTOPBIM B 1970 romy BMecTe ¢ Butanuem
CeBaCThSIHOBBIM IIPOBeJI Ha opbute 18 cyToK. [is
TOrO BpeMeHU 3T0 6bUIO UCIIBITAHUEM Ha IIpefese
BO3MOXKHOCTeH. Ilocime mpu3eMJ/IeHUS KOCMOHAaB-
TBhI CMOLJIM CAMOCTOSIT€/IbHO BCTATh Ha HOT'U TOJIb-
KO CITYCTSI HeJeJl0 — HaCTOJbKO CHUIBHBIMU OBUIH
aTpodus MBIIILL U IIOpaskeHHe cepaua. O6ouMm
I10TPe6OBaJICS IPOLOJIKUTEIBHBIN KypC Peabuiu-
Taluu. AHAPUSH HMKoIaeB B TeUeHMe rofa I1ocjie
IIoseTa repeHec Aa NHGAPKTA U B KOCMOC 60JIbIIIe
He jeTan. Torga >ke B MeJUIIMHE IIOSIBHJICI Tep-
MUH «3ddekT HuKomaeBa», KOTOPHIM OIIHCHIBAI
Lerpafalliio OpraHu3Ma OT o06e30BHKeHHOCTH
B YCUIOBHAX MUKPOTPAaBUTALIMH . MeIHKH CAelalu
BBIBOZ,: 18 CYTOK SIBJISIOTCS IIpeJeIbHBIM CPOKOM
IIpebbIBAaHUS YelloBeKa Ha KOCMUYeCKOM opburte.

VIMeHHO II0CJIe 3TOrO I10JIeTa U y Hac, U B CIIIA
OBLJI0O IIpeKpallleHO JaJibHelilllee HapalluBa-
HHe CPOKOB, a BCe CHJIBI 6POCHUIHM Ha Pa3paboTky
CcpencTB NPOdUNAKTUKY He6IArOIIPUSITHOIO BO3-
JIeMICTBUSI HEBeCOMOCTH. PellleHHe BOIIpOCa, KaK
«IIPUPYYUTH» HEBECOMOCTD, 0Ka3aJIOCh IIPOCTHIM |
HeobX0[MMO CO3[aTh MMHUTALIMIO IPABUTALIMOH-




HOTO B03ﬂeﬁCTBHH, TO €CTb HAarPy3UTh CKEJIeTHO-MBI-
HIeYHYIO CUCTeMY KOCMOHABTA.

Bcero 20 meT crycTd Iiocie sKRcIeguIIMy HuKoiae-
Ba U CeBacCTbsIHOBa, B cepenuHe 1990-x, KOCMOHABT
U Bpad Banepuii I10/19KOB IIPOBeI HAa CTAHLIUU « MUD»
SKCIIEPUMEHT HaJ, CAMHM CO60¥. OH HAaXOOUJICSI TaM
437 nHel - 00 CHUX 10D 3TO PeKOPZ, 10 HeIIpePEIBHOMY
IpebrIBAHUIO Ha opbuTe!

CucTeMa 3alIMTH KOCMOHABTA, paboTaBIas Ha «Mupe»
U JencTByiomas Ha MKC cerogHsi, BKJIIOYaeT B cebs,
mpexxze Bcero, 6er Ha CIIELMUIBHON JOPOXKKe U pabo-
Ty Ha BeJIO3ProMeTpe - BO MHOIOM MMEHHO 3aHSITHS
CIIOPTOM II03BONIMJIN IIOJISIKOBY IIPeOfoJIeTh deoBeue-
CKHMe BO3MOXHOCTH. TaroKke [ IIOCTOSIHHOM 3arpy3KU
KOCTHO-MBILIEYHOI'0 aIlllapaTa KOCMOHAaBTOB Ha MKC
UCIIONB3YIOTCSI YHUKUIBHBIE DPa3pPabOTKU POCCHUMCKHUX
WHXEeHepOB, HaIIpUMep BaKyYMHBIN KOMIUIEKT «YH-
6¥IC» — CIIeLIMUIBPHBIN HAarPy30YHBIF KOCTIOM, CBOE06pa3-
HBIM TepMEeTUYHBIN MEIIOK, B KOTOPOM MOXKHO CO3[a-
BaTh pa3peskeHue i1 OTTOKA KPOBM K HOraM. [pyrom
IIOMOIITHMK KOCMOHABTOB — KOCTIOM «IITMHIBUH», UMeIO-
IIHH 0c0b0e HATSKEHHE BIOJIb OCH. B TaKMX KOCTIOMAax
KOCMOHABTHI BHIIIOJIHSIOT ITIOBCEHEBHYIO PaboTy.

bEJIKW HEBECOMOCTH

VccnemoBaHUS BO3MOKHOCTEH 4eI0BeYeCcKOro opra-
HM3Ma CerogHs CHOBA B LiIeHTpe BHMMaHMUI. HeJaBHO
Muxaun KopHueHKO U CKOTT Ke/Iu IIpoBeau II0Y-
TH IO, Ha MeXXOyHapOoJHON KOCMHYECKOM CTaHI[MU.
B 5T0 BpeMs Ha 3eMJie Bpaud BHHUMATEIbHO HabIIo-
manu 3a 6paTom-61u3HerioMm CKoTTa, Mapkom Kesnu,
4TOOBl 3aTeM COIIOCTABUTH, KaKHe HM3MeHeHUs IIPo-
HUCXOIST Y «KOCMHYECKOro» 6JIM3Hela 10 CPAaBHEHHIO
C «3eMHBIM». Y3Ke OITIy6JIMKOBAaHBI CeHCALIOHHEIE pe-
3yJAbTaThl: Y CROTTA KeJIu YOJIMHUINCH TeIOMEDHI,
KOHLIeBBIE YYaCTKH XxpomMocoM. B HACA 3To gBjIeHHe
Has3Balu «peHoMmeH CKOTTa». [ler1o B TOM, YTO B IIPO-
Ljecce >KM3HHU IJIMHA TeJIOMEep JIUIIb YMeHbIIAeTCs [IPU
Ka>K[IOM [eJeHUH KIeTKHU. [JaHHOe siBlIeHUe 06BsICHS-
0T 6HMO0JIOTUYeCKUM CTapeHHueM OpPraHu3Ma, KOTopoe,
B KOHIle KOHIIOB, KOLZa AJIMHAa TeJIOoMep CTAaHOBUTCH
CIMIIKOM MaJoM, IPHUBOOUT K CMepTHU. Y acTPOHAB-
Ta >Xe 5TU CaMble KOHYHKU OTPOCIH - TaK, CJIOBHO OH
IIOMOJIOZeI Ha eCATOK JIeT.

YHUKAIBHBIE HCCIIeLOBAHUS IIpoBelnd B CKOJIKOBO
C y4acTHeM CIIeLlMaJluCTOB MHCTUTYTa MeIUKO-6uo-
smorudeckux rmpobinem PAH (MMBII PAH) ¥ KaHaICKOHN
TPYIIBl Y4YeHBIX M3 LleHTpa TeHOMMNKH U IIPOTeo-
MUKM YHUBepcUTeTa BUKRTOpUM. Pe3ynbTaThl OBLIN
OITy6JIMKOBAHEI B XXypHaJse rpymnsl Nature "Scientific
Reports”. M3y4UB KPOBb 18 POCCUHMCKUX KOCMOHABTOB
II0CjIe IJIUTENIbHOrO IIpebrIBaHtsI B KOCMOCe, YYeHEble
o6Hapy>KuIu 6ejIKYM, OTBeYalolue 32 HEBECOMOCTD —
TOYHee, 33 I3MeHeHUs B OPTaHU3Me YejIoBeKa B yCJIo-
BHUSIX HEBECOMOCTH .

BOSEMCTBYE HEBECOMOCTY HA 0PI AHV3M
YEJIOBEKA MOXET bbITh NOVCTUHE
PASPYLUMTEIbHBIM - B TIEPBYHO O4EPE[Ib
CTPALAET CEPLIEYHO-COCY IMCTAA CUCTEMA,
ATPODVPYIOTCA MbILLLIBL

EBreHn HUKOJIAEB, npogeccop MOTH,
yneH-KoppecnoHOeHm PAH, pykoBodumesns
nabopamopuu Macc-cnekmpomempuu PAH

HE[1ABHO B CKOJIKOBO POCCIMCKME

MKAHALCKME YHEHBIE TIPOBESWA YHAKATIBHOE

VCCJTE LOBAHWE W OBHAPY XA BETIKIA
OTBEHAOLLME SA MSMEHEHIAA B OPT AHSME
YESIOBEKA B YC/IOBAAX HEBECOMOCTIA
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[POTEOMUKA - CPABHATEJIBHO MOTIOIAA
HAYKA, OHA TIOABUITACH NOGIIE PACLUMCPOBKN
[EHOMA YETIOBEKA WI3YHAET BEJIKI KOTOPGIE
CUHTESVPYHITCH B HALIEM 0PI AHSME,

npomeoMuKu MHcmumyma mMeduKo-6Uu0102U4eCKUX
npobsem

YYEHBIE M3 MIY IMEHA M. B. JIOMOHOCOBA
VCC/IELOBAJIA BESIKINB KOHAEHCATE Bol[bIXAEMOTO
KOCMOHABTAMA BOS LY XA V1 OBHAPY XA
SHAYNTEJIBHOE YBEJIYEHVE KOJIYECTBA BEJIKOB
[10C/TE NONETA 10 CPABHEHAHD C MPELINONE THHIMM
[TOKASATEIAMA
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«MUKPOTpPaBUTALIM He SIBIseTCI GaKTOPOM 3BOJIIO-
LIMH YejloBeKa — Ha PasHBIX CTaAHAX CBOEro pa3sBUTHI
4eJI0BeK HUKOI[Ia He IpebbIBaI B HeBeCOMOCTH . PazyMe-
eTcs, II03TOMY ero opraHu3M He 3HaeT, KaK Ha Hee pea-
THpOBaTh, M BKJIIOYAET aJallTallMOHHbIe MeXaHH3MBI,
H3BeCTHBIE eMy, B TOM YHC/Ie MeXaHH3MBbI, KOTODEIEe
BKJIIOYAIOTCSI KaK peaKklMU Ha 60/1e3Hb», - paCCKa3blBaeT
npodeccop CKOJIKOBCKOIO MHCTUTYTA HAYKHU U TeXHOJIO-
ruii (CRonrex), mpodeccop MOTU, YieH-KOPPECIIOHIEHT
PAH, pyKOBOZHTeNnb J1ab0paTOPUU MacC-CIIeKTpoMe-
Tpuu PAH EBreHu Hukomnaes.

YYeHBIMU OBIJIO YCTAaHOBJIEHO: COZEep>kKaHue 6elKOB
B KPOBU H3MEHSETCS M BOCCTAHABIHMBAETCS He Cpasy.
STO pe3ylbTaT aJallTAllMM OPraHM3Ma K HEeBECOMOCTU
U OTPKEHHe TeX HeraTUBHBIX HM3MEHEHUI, KOTODHIe
IIPOUCXOMAT CO 3LOPOBBEM KOCMOHABTOB, B YaCTHOCTH
BBIMBIBAaHUS M3 KOCTEM Kayblus. [10J06HBIE HCCIIENO-
BaHUS IIPOBOLMJ/IMCh U paHee, HO BIIEPBbIE M3MEHEHUS
6eJIKOBOTO COCTAaBa KPOBU OBIIM 3adUKCHUPOBAHEI Ha MO-
JIEKYJISIPHOM YPOBHE,

[ToueMy uMeHHO 6enku? O6bscHseT MpuHa JlapuHa,
3aBenyIolas J1abopaTopuell IPOTEOMHKU MHCTUTYTa
MeIUKO-6MO0JIoruUecKUX IIpobiaeM: «Bce Halle Teso Co-
CTOUT U3 6eJIKOB, a CAMOE [JIABHOE TO, UTO BCe QYHKIIUH,
BCIO pab0Ty, KOTOPYIO BBIIIOJIHSIET YeIOBEYECKUI Opra-
HU3M, JeJIaloT 6eJIKY - 3TO U ABUKEHUE, U Peryisalius,
U 3aIIUTa OT MHOPOAHBIX areHTOB, IIHIIeBapeHMe-BCa-
CBIBaHME, Ilepeadya BCEX HMIIYJIbCOB PabOTHL IIOYEK
U TaK fjasiee, M3ydyeHre 6eJIKOB MOKET IT0Ka3aTh, KaK ue-
JIOBEYECKUI OPTaHU3M IIPHUCIIOCA6INBAETCS K TEM HIH
MHBIM YCIOBUSM, B TOM YHCJI€ K HEBECOMOCTHY.

Kpome Toro, 6elKu SBISIOTCS Hauboiee crenudu-
YeCKU HHPOPMATHBHLIM OOBEKTOM: OHHM OTIHYAIOTCS
10 CTPOEHUIO U QYHKIIUSIM, U HaJIHUYKe KaKoro-To 6e1ka
y>Ke caMo I10 cebe TOBOPUT O TOM, UTO UMEHHO ITPOUCXO-
IOUT B OpTaHU3Me, KaKue QU3HOJIOTHUECKHE IPOLIECCHI
3aIlyIIeHsl... [103TOMY 6e/I0K CITYSKUT [JISL YUeHBIX XOPO-
IWIKUM UHQOPMATOPOM UJIU MapKEpOM.

IIpoTeomuKka - CpaBHHUTeJIBHO MOJIOAAsS HayKa. OHa
IIOSIBUJIACH ITOC/Ie pacIInQPOBKU reHOMA 4YejI0oBeKa U U3-
y4daeT 6e/Ky, KOTOpble CUHTE3UPYIOTCSI B HallleM Opra-
HH3Me. B HOpOUIJIOM TOAy 1abopaTopusi IPOTEOMUKU
B MUIMBII oTMeTu1a CBOe fecsaTuieTre. OOUH U3 IJIABHBIX
METO/IOB HCC/IeIOBAHUM B ITPOTEOMHKE — MaCC-CIIEKTPO-
MeTpUs, BEICOKOTOYHOE M3MepeHUe MacC aTOMOB U MO-
JIeKYJI, COCTABSIONIUX MI0boe BelllecTBO. biarogaps Ta-
KOMY METOZY BO3MOXHO He IIPOCTO UAeHTUOULINPOBATh
MOJIEKYJ/IBI, HO Oaske Y3HaTh, KaK PacCIIOJIOsKeHbl aTOMBI
BHYTPHU Ka’K[IOM U3 HUX.

«Boob111e, MacC-CIIeKTPOMETPUS — BASKHEHIITHI MeTOZ, UC-
CJlefoBaHUs BcenmeHHOM. [IpakTUYeCcKU BCe, UTO MBI 3HaeM
0 COCTaBe IPYHTA U aTMOCdepEhI IVIAHET, MBI 3HaeM K3 Macc-
MeTpUYeCKUX H3MepeHUM. C IIOMOIIBIO CIIeKTPaIbHOIO
aHaIM3a U3y4aloT JIVHHBIM I'PYHT. KpoMe TOoro, Macc-criek-
TPOMETPBI IIOCBUIATIUCH U Ha Mapc, ¥ Ha BeHepy, U Ha CITyT-
HUKU CaTypHa, HalpuMep Ha TUTaH, U JaKe Ha KOMETY
YypioMoBa - [epaciMeHKO, KyZa ObUIM OTIIDaBIeHBI JBa
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OpOUTANBHBIX U [IBA I10CAJOYHBIX MaCC-CIIeKTpOMe-
Tpa», - 06bsICHsIeT EBreHUN HUKOIaeB.

CeromHsT MacCC-CIIeKTPOMETPUS HCIIONb3yeTCsS
IIpaKTUYeCKU Be3fe - OT arPOHOMHU OO0 HeMpo-
XUPYPruu. MeTonpl, KOTOPhIE OABHO U YCIIeIll-
HO paboTamT B COBPeMEHHON MeIHUIIMHe, IIpU-
MEHUJIIM B KocMoce. O6nazast 3HaHHEM, KaKue
6eKU IOJKHBL 6BITh B HallleM OpPraHU3Me, CIIe-
nuanucTtel CroaTexa U MMBII Hay4YUIUCh HUX
UIeHTUPUIIUPOBATh, U3MePSITh KOJIHUYECTBO 6ej-
KOB B QU3UOJIOTUYECKUX KULKOCTSIX, B TOM YHC-
Jie B KPOBHU, U OIIPeHesiTh, KaK 6eJIKU pearupyoT
Ha TO WU WHOe 3a60JIeBaHMUe, HaIpHMep Ha II0-
SIBJIEHHE OIIyXO0JIel.

[IbIXAHWE KOCMOCA

B IpyroM B3KCIIEpPUMEHTe, KOTOPHIM IMIPOBEIU
B MOCKOBCKOM TOCYLAapCTBEHHOM YHHBepCHUTe-
Te uUMeHU M. B. JIoMOHOCOBA, UCCIeLOBAJIH...
IBIXaHMe KOCMOHABTOB. Te ke OelIKH, HO YKe
B KOHJeHcaTe BBIABIXaeMOI'0 BO3[yXa - OO U IIO-
cie mojieta. MeTomuKa, pas3paboTaHHAs HaIIU-
MU YYeHBIMH, ITpocTa U 3ddeKTHBHA. YCTPOM-
CTBO 1151 c6opa KOHJEeHcaTa BRITISIIUT Kak TPybKa
C MYHIIITYKOM. HeItocpeZicTBEHHO mepes c6opom
AHA/JIM30B Ha TPYOKY HaMEBAETCS IIPeaBaPUTENb-
HO 3aMOPOKEHHBIN KOHAEHCOD, a CAM MeXaHH3M
[I0Ty4eHUs JAaHHBIX HAaIlIOMUHaeT JeTCKYIo 3a6a-
BY - ABIIIATh Ha MOPO3HOE CTEKIIO.

V3y4uB KOHJIEHCAT BO34yxXa, B3SITOLO Y KOCMO-

HABTOB IIOCJIe IIOJIETA, CIIE€LHMAJIHCTBI 06Hapy-
JKUJIM 3HAYHTEJbHOE YyBeJIHM4YeHHe KOJINYeCTBa

6eJIKOB I10 CPAaBHEHMUIO C IIpeAIIOoIeTHBIMU IT0Ka-
3aTensiMU. I1o cioBam AHHBI PI60KOHB, HAyYHO-
ro COTPYAHUKA Kadeaphl XMUMUYECKON SH3UMOJIO-
ruu xumdbaxka MI'Y, TaM IIPUCYTCTBYeT U KPOBbB,
U CJIe[ibl BOCIIAJIeHU .

EBreHuI1 HUKOJIAeB YBEPEH — IPOTEOMHKA MOXKET
[IOMOYb CYIIECTBEHHO OOJIEerYUTh PeafAIITAL[HI0
KOCMOHABTOB IIOC/Ie IToyeTa: «ECIM MBI HaHZeM
TareTHble 6€JIKYU, KOTOPHIE 10 KaKOM-TO IIPUUUHE
M3MEHSIOTCS U IIPUBOJAT K HEO6PATUMBIM dbdek-
TaM [JIs 3T0POBBSI KOCMOHABTOB, Mbl MOXKEM KYIIH-
POBATh 3TU 6MOXUMUYECKHE ITYTH, UHTU6HUPOBATh
UX U He JaBaTh UM Pa3BUBAThCA. I 3TOTO 6YAYT
Pa3pabaThIBAThCS COOTBETCTBYIOIIME JIEKAPCTBA,
Tak, KaK 3TO AejaeTcs OJIs APYrux 3abojeBaHUMH,
XOTb M HEeJb3sI CUMTATh, UTO PEaKIIUsI OpraHu3Ma
Ha HEBECOMOCTb SBJISETCS 3a60JeBaHUEM - 3TO
IIPOCTO aJAIITUBHAS PeaKIUS OPraHHU3Man.

[IpaBna, MOTYT 6BITh U IT0604YHBIe 3G dEeKTHL, U IIPo-
BOLUTb IIOLOOGHBIE MCCIENOBAHUS HEOO6XOAMO
C GOJIBIIION OCTOPOSKHOCTHIO. «TeOpeTHUeCKH U IIpak-
THYeCKH 3TO PeJIbHO, KOILa Mbl MMeeM JeJIO CO 3[,0-
POBEIM UeJIOBEKOM C €ro HeBePOSITHOM CII0COGHO-
CTBIO K aJlallTAlIMH. B cIyyae ¢ KOCMOHABTAMU 3TOT
IIOAXOJ, ellle PaHO IIpefjiaraTh U Laske pacCMaTpU-
BaTh I10 TOM IIPOCTOM IIPUYUHE, YTO MBI He 3HaeM,
KaKUM 06pa3oM M3MeHeHUs 6elIKOB Y KOCMOHABTA
II0CJIe II0JIeTa CKaKYTCS Ha OCTAJIBHBIX IIPOLieccax
B €ro OpraHu3Me U B KOHeYHOM CYeTe Ha ero 340po-
Bbe... HaIll opraHu3Mm IIpeJIosKUII afallITHBHEIE pe-
aAKLIMY UMEeHHO ISl TOr0, YTOGHL JATh eMy BO3MOXK-
HOCTb OCTaThCS 3[0POBBIM, M MBI HE MOKEM IIPOCTO
B3STh U 3a4ePKHYTh 3TO JAHHOEe IIPUPOJOU IIPEUMY-
11eCTBO», — TOBOPUT MpuHa JIapuHa.
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OTIPABVBLMCH HA 10T OF BPEMA B KOCMOC, YEJTOBEK
HE TIEPECTAHET BbITb HOMO SAPIENS, HO, BOSMOXHO,
[TEPECTAHET bbITb YEJIOBEKOM SEMHBIM - HYBCTBOBATH
CEBA 3M10POBBIM OH CMOXET TOSBKO B YCTIOBIAAX
VIMEHEHHOM TPABIATALLM

an
KpuctnHa ®EAOPYEHKO, accucmeHm
MexwcdyHapo0Ho20 bUOMEXHOI02UYECKO20 UeHmpa
Mry umeHu M. B. J/lomoHocoBa
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KOCMOC M3MEHWT YEJIOBEKA

DTOT U APYrHUe 5KCIIePUMEHTHI - JIMIIb HeGoIbIIas
YacTh MCCIEeNOBAHUM II0 BCEMY MHPY B IIOIIBITKAaX
pa3obpaThcsl, UTO IIPOU30MAELT C OPraHH3MOM KOCMO-
HaBTa BO BpeMs JJINTEIbHBIX IIepeeToB. Hampumep,
K Mapcy. [ToMHMO HEBECOMOCTH, Ha IyTU K KpacHOM
IJIaHeTe KOCMOHABTOB OXXKHZAIOT BBICOKHI YPOBEHbD
pamuauMy K LPyrHe OIIaCHOCTH. [0 CHUX IIOp HeH3-
BeCTHO, KaK ITOBeJleT cebsl B YCJIIOBHUSIX TaKOIO II0JIeTa
CepAeyHo-COCYOMCTass CHUCTeMa, KaKHhe HM3MeHeHU
IIPOMU30MAYT B KOCTSIX.

[TaTpHuapx KOCMHUYECKOM MeJHLMHEI Oier [a3eHKO
CYHUTAJI, YTO «KOCMMYECKas pacar» OYAYLIUX ITOKOPHU-
TeJlell BcelleHHOM 6yZleT HAallOMUHATh repoeB KapTHUH
S51b I'PeKO - AJIMHHEBIE Xy ble Tejla, BEITAHYTHIe JIULIA...

VpuHa JlapyHa yBepeHa - OTIPAaBUBIIMCH Ha [IOJI-
roe BpeMsi B KOCMOC, UeJIOBEK He IepecTaHeT OBbITh
homo sapiens, oH 6ymeT IpUHAIIEKATH K TOMY Ke
BUIY, HO, BO3MOKHO, IIepecTaHeT 6BITh YeIOBEKOM
3eMHBIM: «B TOM CMBIC/IE, YTO BEPHYTh €ro Ha 3eMIII0
3[I0POBBIM C KAKOTO-TO BpeMeHU CTaHEeT HeBO3MOXKHO,
OH IIPOCTO He 6YAeT 34ecCh ITI0HOCTHIO 340POB... [Ia, OH
6ymeT 34ech SKUTh, OBILIIATE, €ro cephlle 6ymeT 6UThCH,
HO ISl TOTO, YTOOBI OCTaBAThHCS 3LOPOBLIM, €My Hao
6ymeT >KUTh TaM - Ha CTAHLIMU WM Ha OPYroM Iia-
HeTe C M3MEHEeHHOM rpaBMTaliMer. He papuaiiug,
He M3MeHeHHas ra3oBas Ccpefa, a MMeHHO CpaBMTa-
LM [IePEeCTPOUT YeIOBEUECKUH OPTaHM3M» .

OpnHa U3 rJIaBHBIX 3a7la4 Ha 6msKariinee BpeMs — I10-
JIYYUTb OaHHBIE 00 M3MeHeHUSIX OelIKOB He TOJIBKO
IO U IIOCJIe II0JIeTa, HO U BO BpeMs ITpebbhIBAHUS KOC-
MOHAaBTOB Ha CTAaHLIMU. Pe3ynbTaThl, IIOJIYyYeHHBbIe
B IIepBble CYTKU IIOCJIe [10jIeTa, He COBCeM BepHO OT-
PaKAIOT 0OBEKTUBHYIO KapTUHY, BeOb BO BpeMs IIO-
CagKU KOCMOHAaBTHI HCIIBITHIBAIOT LOIIOJIHUTEIbHBbIE
BO3JEHNCTBUS — IIePEerpy3Ky, SMOLIMOHAIBHBIN CTPecc
U Tak pganee, iMeHHO 1103ToMy B UIMFII cerogHs ro-
TOBSIT HOBBIM 3KCIIEPUMEHT CO COOPOM CYXOM KPOBU
y KOCMOHaBTOB Ha 60pTy MKC. «3To 6ymeT Kallenab-
Ka M3 [ajblld, KAIIHyTas Ha MaJeHbKUM KBaJPaTHK
CIIelIMaJIBbHOIO JIUCTA BATMaHa. Bo-I1epBEIX, 3TO OYEeHb
MaJIeHbKasi KPOBOIIOTEPs. BO-BTOPHIX, B3STHIM MaTe-
pHaJI HUYEero He BeCUT, He UMeeT o6beMa, ero Jerko
XPAaHUTbH U JIETKO CITYCKATh, IIOMECTUB B O6JI0OK-IIAKETEI
C 3aKpBIBAIOIIENCS ABEPLIE. A Ha 3eMIie y>Ke eCTb Me-
TOAUKU U TeXHOJIOTUH, KaK M3 3TOr0 CYXOr'o IISATHBIIII-
Ka 3KCTParupoBaTh BeIlecTBa, KOTOPble HEOOXOA MBI
ILJISI UCCIIeIOBAHUI : Te Ke 6eJIKU, IIPOTEeUHBI, MeTabo-
JIUTHI U TaK Jajiee», - 00bsICHIET MpuHa JIapuHa.

CerofHs HCCIENOBAaHUSIMU OEJIKOB 3aHUMAIOTCS BCe
KPYIIHEHIINe KOCMUYeCcKHe areHTCTBA, B UbUX IIPHU-
OpUTeTax IMJIOTHPYEeMBIe ITOJETH K APYTHUM IlIaHe-
TaM. I[IpOTEOMHKA MOXKET OTBETHUTh, KaK 60DOTHCI
C HETaTHUBHBIMH BIHUSHHUSIMU KOCMOCA Ha YejioBeue-
CKUH OpraHu3M. M BO3MOXKHO, B 6yAylleM C ee II0-
MOIIIBIO YUeHble CMOTYT CO3JaTh 3ddeKTUBHOE JIeKap-
CTBO - TabJIE€TKY HJIM MUKCTYPY — OT HEBECOMOCTH .
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' HaTanbs JleonnaoBHa BYPLIEBA,
~ 2AABHBILIl CNEUUAALCHT N0 CO30AHUID

U NPodBUsKeHU0 BUOLOKOHMeHMA
| ITAO «PKK "3Hepaua"», Koponés, Poccus,

natalya.burtseva@rsce.ru

‘jumncsi B UHCTUTYTE MEJVKO-
IOFNYECKMX MPOBJIEM PAH (MMBT).
hVIE [STV CYTOK NCMbITATENV
HAxou, JICb MPAKTUYECKI BE3
ABUKEHUS B IMMEPCVIOHHOW BAHHE,

OLUYLLAS HA CEBE BO3ZIENCTBUE
OAKTOPOB 'MNOrPABNTALNI. BCE 3TO
BPEMA YYEHbLIE BEJIVI HEMPEPbBIBHbBIE

HABJIIOAEHWSA 3A N3MEHEHWAMN
B PABEOTE OPIFAH3MA UCTIbITATEJEIA.

KnioueBble cnoBa: HEBECOMOCMb,
MoOe/IupoBaHUe HeBECOMOCMU, Cyxasi
uUMMepcus, 2uno2paBumauyus, 3KCnepumMeHm
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I1aTth gHel 6e3 OBH)KEHHS H OIopbl, B UHCTHUTY-
Te MegHKO-6HOTOrH4YecKHux rnpo6iem PAH (MMBII)
3aBepPLIHJ/ICI OYePegHOMH 3KCIIEPHMEHT IT0 H3yde-
HHIO COCTOSTHHS YeT0BeKa B HeBeCOMOCTH

MUHHMYM OBUKEHUS - MAKCUMYM PaboThI. Kak 651
IIPOTHBOPEYMBO 3TO HU 3By4ajlO, B 3TOM CYThb dKCIIe-
pumeHTa «Cyxasgs MMMepCHS», LeJIb KOTOPOro — H3-
BJIeYb M3 OTCYTCTBUS OBHKEHMS I10JIb3Y AJIs1 KOCMHU-
YeCcKOM HayKH. IITh CYyTOK HCIIBITATENb He JOJIKeH
OBUIATHCSI, 2 B 3TO BpeMs y4YeHble II0JIy4aroT MaccCy
nabopMmanuu. Ha cel pa3 cpefu HCIIBITaTeNler -
npencTaBuTeNlb PKK «Heprus».

10 wucmoeITaTeneyrl OOWH 33 OPYTHUM IIOTPY>KIHCh
B «BAHHY HEBECOMOCTH» — I(&)I(L[blfl Ha IIATH CYTOK,
4TOOBI IIPOBECTU 120 YACOB IIPH OTCYTCTBUU OITODEHL.
B IMBII IIpOXOAMII SKCIIEpUMEHT «CyXast MMMEePCHUSI».
B Hay4yHOM pabore MBIl NPUHUMAIOT y4acTHe CO-
TPYAHHKHU Pa3sHBIX BeIOMCTB PockocMoOca. BMecTe OHU
GOpPMUDYIOT Hay4uHYIO 623y JIJIs II0JIETOB B KOCMOC.

Ha 3emiIe BOCCO3[AIOT YCIIOBUS HEBECOMOCTH,, YTOOBI
IIOJIyYUTh OTBETHl Ha Psif BOKHBIX BOIIPOCOB. B uem
IIPpUYMHA HEBBIHOCMMOM HOIOIIEeN 6011 B CIMHE
B IIepUOJ, afAIITalliU K OTCYTCTBUIO 36 MHOI'O IIPDUTSI-
SKeHU? Kak Ha HeBeCOMOCTD PearMpyIOT MBIIILIEL, KO-
CTH, CepAEeYHO-COCYAHCTas, AbIXaTelbHas, HepBHAS
CHCTeMBI YejioBeKa? Kak B YCIOBHAX TUIIOTPABUTALIMU
(maBIeHUS ITOL BOJOM) PAO0OTAIOT BECTUOY/ISPHBIH all-
I1apaT, TaKTHIbHAs, 60jIeBasi, CIyX0Basl, 3pUTeIbHAS
CHCTeMEBI U pyrHe CeHCOPHBIe KaHaJIbl OpraHu3Mar

12 anipesis 2018 roga -
JeHb KOCMOHAaBTHKH, 9:00. UMBI1

PyROBOOUTENb JIETHO-UCIIBITATEIbHOIO OTHena PKK
«9Heprusa» MapKk CepoB IIOIpPy’KaeTci B KMMMepPCHU-
OHHYIO BaHHY. C 3TOr0 MOMEHTa HaUYMHAETCId OTCYeT
120 YaCOB HCCIIeAOBAHMH.

9TO TOJIBKO C I1ePBOr0 B3IJIAAA KKETCA — JIEKU cebe
Ad OT,Z[I:IXB.I;I. Ha camoM fesne, KaKk OTMEYAoT CIIeLiya-
JIKICTBI, 3TH IIATh CYTOK 6e3 OITIOPHI HE M3 JIETKHX.

Haba PykasuwiHUKoOS, OImeemicinéeHHblll epa4 3Kcnepu-
menma «Cyxaa ummepcus» UMBII:

- MOKeT MIOKa3aThCsA, YTO 3TO OTYACTH OTABIX. B0O3-
MOYKHO, TaK M eCTh, HO TOJIBKO B CAMOM HadaJle 3KC-
IIepUMEeHTa, KOr/ia II0C/ie MHTeHCHBHOTO 3Tarla MOo/I-
TOTOBKY HCIIBITATEND JIET M PACCIabMIcs. B ImepBble
Yacel MBI Habmomaem 3bbeKThl, IT0X0KHMe Ha pelak-
CallMI0 M BOCCTAaHOBJIeHMe. HO Jajbllle HAUMHAETCS
HACTOSIIEee HUCIIBITAHME: C KKAOM MHUHYTOM Ha Ye-
JIOBEKA BCe CHJIbHEE BO3MEHCTBYIOT OTPHIIATEIbHBIE
baKTOPHI TMIIOTPABUTALIMY , HAUMHAETCS afJallTAIlHs
OpraHu3Ma K HOBBIM YCJIOBHUSM. [JIST KUCITBITATENS
y4acTHe B TAKOM 3KCIIEPUMEHTE - 3TO Cepbe3Has 3a-
Jada u paboTa Haf cob6oH.

[TorpyskeHre B MMMEPCHUOHHYIO BAHHY 60JIbIIIe HAIIO-
MHHAaeT [IOATOTOBKY YeJIOBeKa K orepanyu. Hebons-
oy 6accerH HAIlOMHEH TeIUIOM BOMOM, IIOKPHIT
CIIeLIMAJIPHOM HEeNPOHHUIIAeMOM IUIeHKOM. Ha aHe
6acceriHa rIaTopma, KOTOpasi OJAHHUMAETCS C IIOMO-
IIbI0 MeXaHM3Ma. PacIlacTaHHBIM MeAy30H, 3alllu-
IIEHHBIN OT BOABI IIJIEHKOM HCIIBITATEIb IIOTPY>KAETCS
B CYXYVIO IIYYMHY UCIIBITAHUM .

MBI HabIIOAAIHN IIOATOTOBKY U IIPEACTABISIU Cebe,
KaK ITPUSATHO 6BIIO0 6BI [TOJIESKATH B TAKOM BaHHE. [lTHEM
TeMIIEPATyPa B HEI COCTABIISIET IIPUMEPHO 32 rpajyca.
B HOYHOE BpeMsI UCITBITATENIHM, KaK IIPABUIIO, IIPOCIT
Ha I1apy TPaiyCoB «CHeIaTh TEITIEEy.

Mapk Cepos, pyKkosodumenb AemHO-UCHbLMAMEAbHO20
omdena PKK «Hepaus»;

- [IpyITHOrO, Ha CAMOM [iejie, MaJio. Thl He IIPOCTO
HaXOOUIIbCS B IIOABEIIEHHOM O6€30IIOPHOM COCTOSI-
HHH, Ha Tebs elle JaBUT 06beM BOAbI, B KOTOPOM THI
IpebhIBaeIb, HECMOTPS Ha TO, YTO BOJa OTAENIeHa
IJIeHKOM . Teso CIaBIeHO CO BCeX CTOPOH. OIIyIIaeTcs
JaBJIeHNe Ha BHYTPeHHMe OpraHbl. KpoMe TOro, 11o3a
He O4YeHb ITPUBbIYHAS U yI00Has.

HcmplTaTenb OTpaHUYEH B OBIDKEHUSIX: He MOKeT
II€PpEBEPHYTHCA. Ilo mmpaBUWIaM >KCIIEpUMEHTa, Iile-
BEJIUTBCS OH LOJ/IKeH KaK MOKHO MeHbllle, B JII060M
MOMEHT MOKHO IIOIIDOCHUTH IIOMOIIH: Yy Mapka mof,
pYKOﬁ KHOIIKA BbI30Bd MEOAHUIIMHCKOI'O ITI€PCOHAJIA.

Y UCIOBITaTeNs eCcTh HEeCKOJAbKO MHHYT, YTOOBI 00-
YCTPOUTH CBOE IIPOCTPAHCTBO: IIOJIOXKUTH II0GJIIDKE
IUIAHIIET, KHUTY, KOTOPYIO 3aIVIAHHUPOBAJI IIOYUTATH,
TeedoH. 3aTeM Cpa3y HAYKWHAIOTCS MeOHLIMHCKUE
UCCIenoBaHUs, [yis HabmrofaTenen — CIIeLUaINCTOB
HMBII - BasKHA KoKIAsI MUHYTA «CyXOHM UMMEDCUU»,

Haba PykasuwiHUKOS, OmMeemcmeeHHbll 6pa4 3Kcnepu-
menma «Cyxaa ummepcusa» HMBII:

- Pe>XXUM JIHSI CTAaHAPTHBIM,, IIPUGIIIKEH K OOBIYHO-
MY PEeSKHMY YeIOBeKa, C OGHUM HIOAaHCOM: B PACIIH-
CaHHUHM HCIIBITATeNIsI eCTh LUKIOIPaMMa, B KOTOPDOM
CTPOr0 PAaCIIMCAHEI I10 CYTKaM M I10 YacaM BCe METO-
JOUKH. K yJaCTHHKY 3KCIIEPHMEHTA ITPUXOIUT HCCIIe-
Z0BaTeJlb, IIPOBOJUT BCe HEOOXONHMBIe M3MepeHUs,
CTapasicb MUHHMM3UPOBATh BPEMs, KOTOPOE KCIIBI-
TaTenb IIPOBOSUT BHE YCJIIOBUM UMMePCHHU. Beduepom
II10 II0Ka3aHHSIM BO3MOXKHBI THTHeHHYeCKHe IIPOoLie-
OYDPBI, HO JasKe Ha 5T HeCKOJIBKO MUHYT HCIIBITATeIb
He M3MeHseT CBOero0 FOPH30HTAJIBHOIO IIOJIOXKEeHM.
MBI IIepeMellaeM ero Ha IIOMBIBOYHYIO KYIIETKY,
CTapasiCh, YTOOBI ABHUTAJICS OH KaK MOXHO MeHBbIIe.
EC/Iy IIpeBBICUTD I10J1y4aCcoBOe IIpebbIBaHe BHe BaH-
HBI, JOIIYCTHMOE 32 CYTKH, MOKHO IIOTePSATh BCe Ha-
KOIUIeHHBbIe 3 eKTHI.

Mapk Cepos, pyKkosoduineab AemHO-UCHbLMAMEAbHO20
omdena PKK «3Hepaus»;

- IToKa IIpUBBIKAIO K HOBBIM OIIYIIeHHWAM, He 00 KOH-



112 MOTY X 0CO3HATh. TeM 60Jiee TPYOHO IIepefaTh UX
cmoBaMU. Kak C HEBECOMOCTHIO, TaK 1 C CyXOHM UMMED-
CHell: YTOObI [IOHATH, HaIo IIOIIPO6oBaTh. Ilepen Havua-
JIOM 3KCIIEDMMEHTA S IIPeACTABIISII, KaK IIPOBELY 3TH
IITh CYTOK. OCHOBHOE — 3TO HaIIpsDKeHHAs HaydHas
[IporpaMMa, Ha KOTOPOH s 6YAy COCpemOTOdeH. i
JIOCyTa IIPUTOTOBMJI KHUTH U GMIBMBI. Bophba c ca-
MHUM CO60H M CO CBOMM OPraHHM3MOM, AyMalo, TOXe
3alIMeT KaKoe-TO BpeMs. HaZieroch, MBI MEXIY CO60H
JIOTOBOPHIMCSI O TOM, KaK JIyUIlle [IePEXKUTH STOT OIIBIT.

13 anpensi. BTOpoii AeHb 3KCIIePHMEHTA,
Hamnpsi>keHHe H 6071

Kak mmpor1iia repBasi HOYb B UCIIBITAHUM? YOAJIOCh 1N
IIOCIIaTh, [IOBOPOYATHCSI KaK B JOMAIIHUX YCIOBUIX?
CHSTCS JIX CHBI B 36 MHOM «BaHHE HEBECOMOCTH»?

KocmoHaBm AnekcaHOp Kanepu noddepwcuBaem
ucnsimameseli BO BpeMsi UMMepCcuuU

BosaylwHo-KkocMuueckas chepa | Aerospace Sphere Journal Ne2(95) 2018

KapmouKka ucnsimamens Mapka CepoBa

HEBECOMOCTMW

Monet Ha camoneTe Nn-76 MK no napabonnueckoim
TpaeKkTopuu No3sonseT co3gatb 30-cekyHAHOe
COCTOSIHME HEBECOMOCTU. 3TOT cnocob Hanbonee
TOYHO UMUTUPYET OTCYTCTBUE FpaBUTaLLMKN. B TakoM
noJiete TPEHUPYETCA BECTUOYNSPHbIA annapat
KOCMOHaBTOB.

AHTMOpTOCTaTMUECKas rnnoknHesms (AHOI) — cnocob
N3yUYnTb BAUSSHUE HEBECOMOCTM Ha KPOBEHOCHYIO

N NUMGATUYECKYH0 CUCTEMBbI. VICMbITYEMbIIA NEKUT
BHM3 r0JIOBON Ha CMeLuanbHoi KpoBaTH Mof YoM
oT 6 10 30 rpaaycoB. Takoe NOJIOKEHWE TeNa,

B 3aBMCMMOCTU OT BPEMEHU, MPOBEAEHHOr0 Noj,
HaK/IOHOM, BAUSET U HAa KOCTHO-MbILLEYHbI annapar.
YeM A0NblLE NEXUT UCMbITATESb, TEM CUNbHEE
BO3/eNCcTBNE. PEKOPAHOE BPEMSA ANS IKCNEPUMEHTA
AHOTI B MBI — oanH roa BHU3 roJioBOM.

Cyxas uMMepcus — cneunanbHas BaHHa, rae Mexay
BOAOW M UCMbITaTesIeM HaXOAUTCS BOAOHEMNPOHMLLaemMas
NjeHKa, TO eCTb TENO C BOAOW HE CONMPUKacaeTcs.

B 3TOM uccnepoBaHum BANsIHNE HEBECOMOCTHU
NposiBASETCA HAMHOI0 HbICTPEE — y}Ke Ha TPeTbYU

CYTKU. MaKcUMasbHbI CPOK NpebbiBaHMS UCnbITaTens
B NoA06HOM aKcnepuMeHTe — 56 AHel. ITOT peKopa
noctasneH B VIMBIN B 1973 roay.

- AS
UccnedoBaHus 00 U NOC/E UCNbIMAaHUS.
WccnedoBaHus ena3
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Mapk CepoB OTBeYaeT Ha HalllH BOIIPOCHI:

- 371eCh HEBO3MOXKHO HE TO UTO «IIOBISTHCS», a JasKe
IIepeBepHYThCS ¢ 60Ky Ha 60K. Tebe maHa OfHA 11033,
U Thl MOXKeIllb TOJIBKO IIOBPAILAThCSI, IIOKPYTHUTHCS,
4TO He 0c060 romoraer. Jlake ceryac, KOrfa s IIpo-
CTO C BAMH Pa3rOBapHBaI0, ¥ MEHS HAIIPSTaeTcs Ies,
Ha Illee «BHCHT» BECh MO BeC, OCTUIBHOE TeJIO pac-
cr1abeHo. 3T0 0CO6eHHOCTh, 0 KOTOPOM MeHs 3apaHee
IIpeyIIpe LI .

CHBI MHe He CHUJINCE. [laske HEMHOTI0 >Kayib. CJIOBHO
IIPOBAJIMJICS B COH.

HOYBIO UCIIBITATENIN B IIOJIHOM Mepe OIIYILIAIOT, YTO
TaKkoe 60JIb B CIIMHE B YCIOBHUSX HEBeCOMOCTH. Koc-
MOHABTHl Ha OpOMTe >KUBYT C HEMPUSITHBIMU OIIly-
1IeHUSIMU B ITOSICHHIIE Ha ITPOTSDKEHUH BCEro Iojie-
Ta - IOSICHUIIA HOeT, KaK IIPU PaAUKYyINUTe, MBIIIIIEI
paccnabisioTcs ¥ 6yKBAaIbHO OTKIIOYAOTCS K3 PA60OTE
II0 IIOAJIepP>KKe IT03BOHOYHMKA. Y KOCMOHABTOB €CTh
BO3MOXKHOCTb IPUHUMATh 00€3060/IMBAIOIIHE, HO HC-
neiTaTennyn B MMBII cTapaloTcs 3TOrO He [OenaTh AjIsd
YUCTOTHI SKCIIEPUMEHTA.

Hnbst PYKaBHITHUKOB, OTBETCTBEHHBIH Bpay 3KC-
nepuMeHTa «Cyxass HMMepcHsi» HMBII:

- BBIBAIOT >KaJIO6HI Ha 60JIU B CITHHE, CBSI3aHHBIE OT-
YaCTU C IlepepacrpefeieHreM MEBIIIEUHOr0 TOHYyCa,
OTYACTH C YBeIMUEHHEM POCTa, OTUACTH C OTCYTCTBU-
€M aKCHAIBHON HArpy3KH B TeUeHUE IJIUTEIbHOTO
BpeMeHHU. Bo3MOXKHEI 3P HEKTHI ITepeyToMIeHus. Tak
WJIM MHAYe, BCe 3TU IIPO6JIEMBI - KOMITIEKC aJATITaLH-
OHHOTO ITPHCIIOCO6JIEHHS OPTaHK3Ma. MBI CTapaeMcs
3TO HHUBEJIUPOBATh, IIOMOYb HCIIBITATEIIO BCE IIPEOAO-
JIeTh 6e3 yiep6a I HayuHOro MaTepHaia, KOTOPHIH
[I0JIy4aeM OT SKCIIEPUMEHTA.

JUIS. UCIIBITATeNIs] KaKIoe YTPO HAUYMHAeTCsI C Mef-
OCMOTDa: C M3MepeHUsI TeMIIepaTyphl U apTepHUaib-
HOTO JABJIeHUSI. MeIUKU HHTEepPecyrTcs O6IIMM ca-
MOYYBCTBHEM. Ha 3aBTpak Kallla. MapKk OTMETHJI, YTO
AIIIeTUT Y HEro 3HAYWTEIbHO CHU3MJICS H3-32 OTCYT-
CTBUS OGBIYHOM AKTHBHOM HAarpy3KH, K KOTOPOM OH
IIPDHUBLIK B CBOEK [10BCeLHEBHOM >KH3HU.

JauibIlie BHOBb HAUKMHAIOTCS S3KCIIEDHMEHTEI.

TpeTHH AeHb 3KCIIePHMEHTa,

Ps;>keHKa H 60/1b

CaMBIH IIPUSTHBIIN 3KCIIEPUMEHT — PSDKeHKa., VICITHI-
TaTeNlTb BBIIIMBAET CTAaKaH KHUCIOMOJIOUHOIO IIPOAYK-
Ta. VHTepecHO, YTO 3TOT 3KCIIEPUMEHT PacCUUTaH
He CTOJIBKO Ha Xopolee GYHKLMOHHUPOBAHUE KENy-
MOYHO-KUIIIEYHOTO TPaKTa, CKOJIBKO Ha COXPaHEHHe
3[IOPOBbSI POTOBOM ITOJIOCTH MCIIBITATENISI: B COCTaBe
PSDKEHKHU eCTh 0CObble 6aKTEPUM, KOTOPhIE CHIKAIOT
PHCK Pa3BUTHS KapHeca.

U cHOBAa OOBIUHBIH eHb B CYXOM IMMEPCHH.

Mapk Cepos, pykosodummeAb AemHO-UCHbIMAMENbHO20
omdena PKK «3Hepausa»;

- MHe, Kak [IeITeIbHOMY UYeIOBEKYy, OYeHb CJIOXKHO
JekaTh 6e3 OBIDKeHU. S KaKmoe yTpo Jenaro 3aps-
KY, 3IeCh 3TO IIPOCTO HEBO3MOXXHO. MHe 6YKBaJIBHO
TIPUXOOUTCS Cebs IIepecHINBaTh, YTOOBI He TBUTATh-
cs1. S Bce TIPUBBIK [eJIaTh CaM, a 3[eCh MHe BCe IIofa-
0T, S OIIYIIA0 Ce6s 3aBUCMMBIM OT 6pUTabl BpAdert.

TpeTHl [eHb UCCIeNOBaHUs OYeHb BasKeH [IIs CITe-
ITUUTIHCTOB. Y MUCIBITATENIEN OCTPEE ITPOSIBIISIOTCS
OINYIIEeHUsI HEeBECOMOCTH. Y MHOTHX HadyHWHaeT 60-
JIETB CITMHA, KTO-TO KaJIYeTCsI Ha TOJIOBHEIe 60/, Bce
3TO ITPOMICXOIUT H3-3a ITePePaCIIPeIe/IeHUS SKUIKOCTH
B OpraHu3Me. be3 IPUBBIYHOM HArPy3KH HOIOT MBIIII-
IIbI, OHU PACTSATUBAIOTCS K CIOBHO CTPEMSATCS Bep-
HYTBCS B ICXOTHOE TIOJIOSKEHHUE,

- BCIToMUHaeTcq paccka3 KOCMOHaBTa 'eopruisa 'pey-
KO,— FOBOPHUT MapkK.- Korga y Hero CIIpocHUIH, YTO
OIIlyIIfaeT KOCMOHABT B HEBECOMOCTH, OH OTBETHII:
«4To omyiraer? IIpencTraBbTe, YTO BBl IIPUXOLUTE
Ha paboTy, Bac BeNIAIOT BBepX HOTAMU HaJl CTOJIOM
Ha HEeCKOJIBKO CYTOK, a IIOTOM IIPHMXOLUT OIIepaTop
C KaMepoH, 1 BBl TOBOPUTE, yIIbI6asCh: "Bce xopoto!'"»

Mapk YJIBIGB.ETCH. H CTapaeTCsda IIPUIIOAHATH LOJIo-
BY, 06111asICh C HAaMU. KaskeTcs, oH fenaet 3TO C Tpy-
goMm. ITpocuM MapkKa I1oKas3aThb, YeM OH I10JIb3yeT-
Cd U KakK OOCTaeT TEJIe(I)OH, €CJIN IIO3BOHHUT KTO-TO
K3 YJI€HOB CEMBH.

- BOT 3Ta KHOIIKA - JJISI BBI30Ba OpUraabl, — KOMMEH-
THUDPYET CBOU >KeCcThl Mapk.- Hamen cBoi TenedoH,
IUIaHIIeT. TO eCTh ABUTAThCSI B KAaKOM-TO OTpPAaHU-
YeHHOM JIMaIla3oHe s MOr'y. Ho 1 3TO HexKeJlaTeNlbHO,
Ha MHCTPYKToKe MEHS IIPeAYITPeoHIIN,, YTO OJIS ITOJTY-
yeHUs 60J1ee [MOTHOM U TOUHOM KapTUHBI HAJI0 MUHU-
MH3UPOBATh BCSTUECKHE [IepeMEIeHUS .

[lepes CHOM HCIIBITATEJNS B3BEIIMBAIOT U M3MepS-
IOT €ro PoCT. B cpemgHeM 3a MATHUAHEBHBIN 3KCIIE-
PHMEHT YeJIOBEK TepSeT B BeCe OKOJIO TPeX KHUJIO-
rPaMMOB U ITPU6ABIISET B POCTE MIOPSAKA ABYX-TPEX
CAHTHMETPOB.

Iyl IIpUHKMMAETCS Ha KyIllIeTKe, TOJIBKO B IIOJIO-
SKeHHUHU Jieka. KcTaTu, UMeHHO I10 TMTHMeHUYeCKUM
COOOPaSKEHUSIM B SKCIIEPUMEHT «CyxXass MMMEDCHSI»
JOITYCKAIOTCS MCKIIOYUTENIBPHO MY>KYMHEL. I[Iperncra-
BUTEJIBHUILIBL ITPEKPACHOrO II0JIa KAKABIM TOJ, IIPO-
CSTCS B UCCIeL0BaHMe, HO IT0Ka IS HUX CYIIeCTByeT
HEIIPeoA oI MBIH 6aphep.

Habs PyKasulHUKos, omeenicieéeHHblil epa4 Kcnepu-
menma «Cyxas ummepcus» UMBII:

- MHOTrO 3asBOK Ha y4acTHe B SKCIIePUMeHTe II0CTY-
IaeT OT JeByllek, OHM XOPOIIO HACTPOEHHI, Yy HUX
MHOTO 3Hepruu, ¢ KOTOPOM I10 CHJIaM ITPeO/I0NIeTh JII0-
6ble TPYOHOCTH. Hazeroch, YTO B OiMsKarilliee BpeMs
MBI CMOXKeM OPraHM30BaTh IIOJ0OHOe HCC/IeoBaHNe




AJ1s1 HpenCTABI/ITEJIeI:I 060UX ITOJIOB Ha PAaBHBIX YCIIO-
BUsx. Pa3 Y>K IIOCTaBJI€HA 3aJa4d YIIDOCTHUTH Hpe6bI-
BaHHE B KOCMOCe I BCeX, MBI 6Y,C[EM €€ peliaTsh.

YeTBepThIH AeHb IKCIIePHMEHTa, TOK.

HcnbITaHUSA 60/IBIO

JeHb UCIIBITATeNIs — CIUIOIIHEIe Bpa‘—IEGHHe Habt0-
OeHUs, aHIN3bl U HUccIemoBaHUs, CIelMaINCThI
CTAPAKTCA U3YYNUTh KOKAYIO KJIIETOYKY YeJIOBEKA, I10-
MEIIIEHHOTIO B 6E3OHOpHOE IIPOCTPAHCTBO.

Ha 5TOT pas TPUKAEI B [eHb HCIIBITATENIS ITI0OBEPratoT
BO3[I€MCTBUIO TOKA — HU3KOYACTOTHOM HH3KOMHTEH-
CHUBHOH 3JIEKTPOCTUMYJISILIMH, MapKa IIpUIIOSHUMA-
IOT Ha [IOAheMHUKE U KPEIIAT K €T0 HOraM 3JIeKTPO/IHI.
OT 3TOH IIPOLIEAYPHI YAYYULIAETCS MUKPOLIUPKYJISLINS
KPOBU B HIDKHHX KOHEUHOCTSAX M CO3maeTca 3dpderT
XOomBObI. Bce JaHHBIE 6YIyT UCCIENOBAHEI, a Pe3y/IbTa-
THI 06HAPOIOBAHBI Yepe3 OIIpeeIeHHOe BpeMs.

Jleakull 3aBmpaK «B NOCMesib»

Oner BOJIOWWH, npecc-cekpeTapb MHCTUTYTa
MeanKo-6uonornyeckmx npobnem PAH:
«$ 3acTaBnsin cebsi 6bITb BOAOPOCLIO»

- Wcnbitatenem B «Cyxoi uMMepcum» s 6bin aBamabl
(npaBaa, C NnepepbIBOM B AEBATH JIET) U OUYEHb XOPOLLO
NMOMHIO BCe BrieyatieHns. CaMbiM yaAUBUTENbHbBIM 6bIN10
olLuyLleHMe, ByATO 1 HE NEXY, a NOABELLUEH B BO3AYXE.
B noAHOM TULLMHE 3TO OLLyLeHNe YCUANBaNoCh.

OLLyLLEHNS, CXO¥KME C HEBECOMOCTbIO, BO3HMKAKOT
TOJIbKO MNPV MOJHOW HEMOABMMKHOCTU. Ha ypoBHe
CEHCOPHbIX CUCTEM OpPraHM3Ma 3TOT 06MaH pabotaet
ropasgo aydiie. Hanbonblunii ANCKOMPOPT BOSHMKAET
OT CEHCOPHOW AenpuBaLMmK — OT OTCYTCTBUS
OLLYLLLEHWIA, BbI3BAHHbIX ABUMKEHMEM. Sl 3aCTaBNsAN cebs
TepneTb. Beab YUeM MeHbLUE ABUIaeTCs U YyBCTBYET
ucnoliTatesb, TEM LleHHee pe3y/ibTaTbl SKCNEPUMEHTA.
TaK uTo A ByKBaNbHO BbiHY*KAaN cebs bbiTh
BOZLOPOC/IbIO.

Nnbs PYKABULWHWKOB, oTBETCTBEHHbI Bpay
aKcnepumMeHTa «Cyxasa ummepcusa» NIMBIT:
«Mpuwnocb No6opoTbcs ¢ coboii»

— B 2010 roay A yyacTBoBaJ B NATUCYTOYHOM
UMMEPCUU B KaYeCTBE UCNbITAaTeNS U NOAYYUN
Maccy BneyatneHWi, MONOKUTENbHBIX U HE TONbKO.
Mpuwnocb N06OPOTLCS € CO6OW. NS MEHS 3TO 6bIN
XOPOLUWIA ONbIT, KOTOPbLIN MHE NoHpaBwuiacs. U ecnu
eLle pas NpUracaT B 3KCMEePUMEHT — 51 Byay o4YeHb
paa. Ho obbluHO Mbl cTapaeMmcs bpaTb fitosen,
KOTOPble He yYaCTBOBa/iM B UCCNEA0BaHUM NpPeEXKAE,
yTOObI OPraHN3M ¥ CoO3HaHWE UcnbITaTeNs He bbin
3apaHee NOAroTOB/IEHbI ONbLITOM. TOraa uccnefoBaHve
nony4vaetcs 6osee YNCTbIM.

SKcnepumeHmsl U uccnedoBaHus Mcaym ucnsimamenel
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- UcipITaHMe 60J1bI0 — HABEPHOEe, OCHOBHOE B «CyX0M
HMMepPCHI», - 3aMedaeT MapK. - X0Tb Y MeHsI 6071eBO
IIOpOr' CYIIeCTBEHHO HIDKe, YeM Y MHOIHX OPYTHX,
c 6oIBIO S 3[ech BCTpeYaroch BecbMa 4acTo. [IoMu-
MO TPexXPa30BOM eKeAHEBHOM 3JIeKTPOCTHUMYIISILIHH,
HeCKOJIBKO Pa3 B IeHb IIPOXO3KY UCCIeI0BAHMS Ha IIPU-
60pe aIbroMeTp, KOTOPBIN KaK pa3 M U3MepsieT 6oiie-
BOM I10POT.

MapkK roMe1aer rnajjel; B AJIbTOMeTP, [e Ha Hero ga-
BUT OCTPBIM LIYII. 337ja4a — TePIIeTh 60/1b, UTO Ha3bIBa-
eTCs, A0 IIociaenHero. Korga CTAaHOBHUTCS HEBMOIOTY,
WUCIIBITATeNIb YOUPaeT IMaJlel] ¥ HaKUMAaeT CIIel[Mallb-
HYIO KHOIIKY. TaKOH >Ke IIPUHIIUII — TePIIeHUs [0 I10-
CJZIeHEero - PeayIn3yeTCs U IIPU UCIIBITAHUY TEPMOBO3-
JIeFICTBHEM, KOTZIA K KOXKe IIPUKIQIBIBAIOT HATPETYIO
MeTaJUIMYeCKYIO [VIACTUHY.

II9THIN AEeHb SKCIIePHMEHTA,

OTCTaBHTH Pa3roBOPYHKH!

CocemHIO0 BaHHY ITOATOTOBUIIU [JIS CJIEAYIOIIETO HC-
TIBITATeNs. [IPeICTOUT CMeHa «3KHUITasKa». 3ajjavua Hc-
CJIefloBaTeNIer He MOTePSATh HU OJHOTO THS, II03TOMY
OMUH HCITBITATeNb TOTOBUTCS K BBIXOAY M3 SKCIIEPU-
MEHTa, a IPYTOL BXOAUT B SKCITEPUMEHT,

ITosiBIeHHMe HOBOI'O Cocefa, KOHEYHO, PaLoCTh,
HO BCe >Xe BI0BOJIb I1006IITATHCS C HUM He yIaCTCH.
Korzma y ogHOro akTHUBHas ¢as3a HCCIeTOBAHUII,
BTOPOM YMHTaeT HIU IIePeIUCHIBAeTCSI C POSHBI-
Mu. OTXO0[ KO CHY B OLHO U TO >ke Bpems: B 23:00.
A manbllle HaJO COBNMIONATh TUIIHHY, 6epedb APYT
Ipyra. Benp nmogwveM, Kak B 60IbHUIIE, B CEMb YTpa
JJIs1 B3ATUS AaHAIH30B.

K KoH1y 2018 roga B MIMBII IIJIAaHHUPYIOT IIPOBECTH
UCIIBITAHME CYXOM MMMepCHel B TeUeHMe 21 CYTOK.
JKemarolrye yke IMOJAIOT 3asiBKU. [103KRCIIepHUMEeHTU-
POBaB Ha cebe, Mapk CepoB Telleph IIAHUPYET, UTO
B OYAyIIMX UCIIBITAHUSIX IIPUMYT Y4acTHe COTPYLHU-
KU ero IofpasfeieHUs — JIeTHO-UCIIBITATeIbHOIO OT-
Oena PKK «DHeprus» .

-B mmaHax y Hac cdopMHPOBAThH IPYIIY JIIOAEN
13 PKK «DHeprus» A y4acTHS B TAKUX IKCIIePHMEH-
TaxX. HaM Heo6xooMOo UCIIBITATh Ha cebe MHOTHe Pak-
TOPBI KOCMUYECKOTO [10JIeTa XOTsI 6Bl 371ech, Ha 3emile,
YTOOBI IPUMEHSITH 3TOT OIIBIT B IIPAKTUKE CO3[JAHUS
U peayIM3allMU KOCMHYEeCKOM ITPOrpaMMEbl. M KoHeY-
HO, MBI Ha/ieeMcCSI Ha TO, YTO KOMY-TO M3 3TOM IPYIIIIbI
VOACTCS IIPUHATH y4YacTHe B KOCMHYECKUX II0JIeTax
B KayeCTBe YJIEHOB 3KUIIaKa, U TOTJA 3TOT 3eMHOI
OIIBIT IIPUTONMTCS ysKe [JIS YCIIEIIHOTO BBHIIIOIHEHM S
IIPOrPaMMEI II0JIeTa.

IllecTOH EeHb.

Bxop, - py6/1b, BBIXOJ, — ABa

YTPOM BpayM THIKAIOT TeJI0 MapKa CIeLUaIbHON
IIJIOYKOM - ITPOBEPSIOT M 3aMePSIOT >KeCTKOCTh
MBIIIL. MeOUKHU IIPOBOAST P 3aKIIOUHTEIbHBIX
KCCIeIOBAHUM, 3aTeM U3BJIEKAIOT HCIIBITATENS
13 BAHHBI, Be3yT Ha KYLIETKE Ha YJITPAa3BYKOBOE HC-
CJIeIOBAHUE H... IIPOCST BCTATh.

Mapk BcTaeT 65ICTPO U JIeTKO. Ero IIpenyIrpeskaaoT,
YTO MOXKET 3aKPY>KUTHCS IOJIOBA, HO OH He OTMeYaeT
Takoro 3¢dexra. 10 MUHYT OH CTOUT POBHO. IIoTOM
IIPU3HAETC s, YTO 3TO HeJIerkKo: HOru 6yATO HaIlOTHU-
JIKCh CBUHIIOM U HadaIu 6071eTh:

- KaskeTcq, Terieph s IIOHUMA KOCMOHABTOB, KOTO-
pBIe TOJIBKO YTO BEPHYJIMCh Ha 3eMIII0. IIpenCcTaBislo,
KaK MX HOTM HAIMWBAIOTCA KPOBBIO, KaK HAUYWHAIOT
HBITh MBIIILIEL, JIa, 3TOrO 4 He O>KULAJL.

Ilo cmoBaM Mapka CepoBa, eMy CIOBHO IIPHIIIOCH
VYUTHCS 3aHOBO XOJIUTh — 3T0 00PaTHHIN 3ddeKT, Koraa
TaK Ha3bIBaeMbIe IT03HBIE (OT CJIOBA «I103a») MBIIIIIIbI
BO3BPAIIAIOTCA B IIPHMBBIYHOE IIOJIOKEHMe II0[, TsKe-
CTBIO 3¢ MHOM I'PaBUTALUU. [IPOUCXOAST U3MEHEeHUS
B 6riOMexaHUKe JBUKEeHUS YeloBeKa.

- BpeMs mocite S5KCIIEPUMEHTA — CaMOe MHTEePecHoe.
$1 MHOTO CJIBIIIQJT M 3HAJI IIPO aAIITAIIMIO BHYTPH 3KC-
[IepUMEHTa, KOIAAa OPraHU3M IIPHCIIOCA6IMBAETCS
K 6€30II0PHOMY IIPOCTPAHCTBY. A IIPO [IOC/IEIIOETHEIE
M3MEHEHHUS MaJIO KTO TOBOPHUT. I OYeHb OCTPO II0UYB-
CTBOBAJI 3Ty O6GPATHYIO a[AITALIUI0O — KOTHA CHOeias
IIepBble IIaTH M HECKOJIBKO MHUHYT CTOSUI. MHe IIpH-
IIJIOCH 6YKBaJIPHO 32HOBO YUUTHCS XOTUTb.

ITocie mpH3eM/IEHUS KOCMOHABTOB JJOCTAIOT U3 CITy-
CKaeMOro arrapaTa ¥ Ha pyKax IIEPEeHOCIT B MeIH-
LIMHCKYIO ITAJIATKY A1 GOHOBBIX U3MEPEHUH .

3amaya MequKoB MMBII 3aKII0YaeTcs B TOM, YTOOBI
Pa3paboTaTh METOAHKY HIPOPHIAKTHUECKUX MEepo-
IPUSTUM, MAKCHMAIBHO CHIDKAIOIIYI0 HETaTHBHBIE
$aKTOPHI BIMSHUS HEBECOMOCTH Ha YeJI0BeYeCKH M Op-
raHusM. TeX, KTO KOTrga-HUOYIb OTIIPABUTCS Ha APY-
THe IUIQHeThl, BCTPeYaTh TaM TOYHO HUKTO He 6yaeT.
MapCcoHaBTEl 06sI3aHBI CAaMOCTOSITEIBHO ITPUBECTHU
cebst B IIOPSIZIOK, YTOOBI CPa3y IIPHUHSTECS 32 TSKETYIO
pabory.

[Tocyie CyXOM MMMEpPCUHU, KOTOpPasi YaCTHYHO MOJe-
JIUPYeT COCTOSIHHe HEeBeCOMOCTH, IIOHMMaAelllb, Ha-
CKOJIBKO CJIOSKHBIM MCITBITAaHUEM IS YejIoBeKa OKa-
SKeTCS CBeT/Ioe Oyayllee MeXKIIJIAHETHBIX IIepeieTOB.
Ho OrpoMHBIM IIar K HEMY [IeJIaeTcs ysKe cerdac -
B UMBEII, B 1ab0paTOpUU U3YYeHUS IPABUTALIMOHHOMN
dusuronoruu.



JNeyebHas nMMepcus

C nogauun nccneposarenen ns VUMbl MMMepPCUOHHbIE
BaHHbI 3QHEKTUBHO NMPUMEHSIOTCS B MEANLIMHCKUX
KJIMHUKaX — HanpuMep, YTobbl CHATb MOBbLILLIEHHbIA TOHYC
MbILLLL U HAMPS¥KEeHME Y NauMeHTOB, UCMbITbIBAOLLNX
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Mo-HaCTOSILLEMY paccnabuTbes U NPUIATU B Cebs
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ABSTRACT | THE ARTICLE COVERS
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SCIENTIFIC-ENERGETIC UNIT,
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AHHOTALMS | B CTATbE
PACCKA3bIBAETCS OB UCMbITAHUAX 1
HOBOIO YCOBEPLLUEHCTBOBAHHOIO
HAYYHO-3HEPTETUYECKOIO MOAYNS,
KOTOPbIA BCKOPE JOJI*KEH 3AHATb
CBOE MECTO B POCCUINCKOM CEMTMEHTE
MEXAOYHAPOAHON KOCMWYECKOW
CTAHLWN, A B MEPCMNEKTUBE CTATb
OCHOBOW POCCWINCKOW OPBEUTAIbHOW
BA3bl I MPUMEHATBHCS B JIYHHOWN

1 MAPCAHCKOW MPOrPAMMAX.
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HAYAJ10
KOCMUYECKOIo PABOYEI0O AHA
HA 3EMIJIE. «APAKOHbI» HA CBA3U

- IIYII-MocKBa, «[IpakoHbI» Ha CBSI3U, — [OJIOC KO-
MaHAMpa 3KUIIaKa KOCMOHABTAa AHIpes BopuceH-
KO 3BYYMT B HAyIIHUKAX Y PYKOBOLUTeENS 6PUTabI
IleHTpa yrpasiaeHUd rojeraMu B PKK «DHeprusa».
HauwnHaeTcs pabouuii feHb. - [lob6poe yTpo, Ha 60p-
Ty MOpSOOK. CaMOYyBCTBHE SKHMIIaKa XOpollee,
KOHTPONBHBIM OCMOTDP MOZYJS IIpoBeneH. Kom-
IIBIOTEPHl IIepe3arpyskeHbl, 3aMedaHuil HeT. CMo-
TPUM PafHOTPaMMYy, IIPUCTyIIaeM K paboTe.

B KopItyce 10 Ha3eMHOM 0TpaboTKe MOJIyJIel pas-
BepHYIU LIeHTp yIIpaBieHUs II0JIeTAMM U HCIIBI-
TaTeNbHYI0 6a3y HOM - Hay4YHO-3HEPreTHYeCcKOro
MOIyNsl, IIpefHA3HAYeHHOro s obecriedeHUs
SHepreTU4YeCcKOMt He3aBUCUMOCTU POCCUMICKOTO Cer-
MeHTa MeXAyHapogHON KOCMUYeCKOM CTaHIIHU.
Y CIIOBHBIN 5KUIIAK C II03BIBHBIM «J[paKOH» IIPHCTY-
IIUI K 3KCIIEPUMEHTY 10 MOZEeINPOBAHUI0 H0PTO-
BOI JIeSITeJIbHOCTH Ha MaKeTe MOAYIIS.

JJIs. UCTIBITAHUM CPOPMHUPOBAHO ABA YCIOBHBIX
SKUIAKA, COCTOSIIMX M3 YUEHBIX, MHKEHEPOB,
KOHCTDYKTODOB U KOCMOHAaBTOB. COTPYLHUKU
JIETHO-UCIIBITATENBHOTO OTAena PKK «DHeprus»
COBMECTHO C IIPEACTABUTENIIMU UHCTUTYTA MeIH-
Ko-6uonoruyueckux npobiaem (MMEBII PAH) u LieH-
Tpa MIOATOTOBKM KOCMOHABTOB MMeHHU lO. A. Ta-
rapuHa IIPOBENM THUIIOBOM pabouuil [AeHb II0
KOCMHYEeCKOHM LIUKJIOTPaMMe.

Modyau MJIM, YM u H3M dosxc-
Hbl BOlimu B cocmaB MexcOyHa-
POOHOU KocMu4decKol cmaHyuu

U 3aBepwums paszBepmsbiBaHUe
poccutickozo ceeameHma MKC. B
Hacmosujee BpeMs 3akaH4uBarom-
CS CMamuy4ecKue uchbimaHusi Mo-
dynia, ocyuwecmsasstomcs cbopka
Makema 015 OUHaMuU4yeCKuUX Uucnel-
maHul u KoMniaekmauyus 1emHo20
uzdenus

BHYTpHU MOAYIS IIPOCTOPHO U CBeTJIO. [IoKka ele
He Bce 060pymOBaHUeE YCTAHOBJIEHO, HO yXKe IIO-
HSITHO — 3TO IIPOCTPAHCTBO ropas3no KoMopTHee
TOT0, KOTOPBIM CeMYac pacrojaraloT KOCMOHABTHI
Ha MKC.

IIpopaboTaH YCIOBHBIM «IUIAH I1ojeTa». llenb
SKCIIEPUMEHTA - OLIEHUTH Ha IIPAKTUKE B3aUMO-
IEeHCTBHE MEXOy WIeHAMM dSKHITaXKa B JaHHBIX
YCI0BUAX, 90DEKTUBHOCTh U YOO6CTBO PabOTEHL C
060pyZOBaHMEM, BO3MOXKHOCTH OGYHKIIMOHAIB-
HBIX 30H MOIYJIS.

- ITpocuM Bac IPUBE3THU C 3eM/IH O4YepeSHBIM
«IIporpeccoM» aKKYMYJISATOPBl Aas ¢oToarna-
paTa, - pasfaeTcsl B IIePerOBOPDHOM YCTPOMCTBe
L1YIIa ronoc 60pTUHKeHepa.

- I[IpuHATO, 3arpy>kaeM, — OTBET C 3eMJIH.

AKKYMYJISITOPHL TYT 3Ke JOCTaBJIEHb HA MOAYJIb.
Ho 3To B BuJe UCKIIOYeHUs. [IoTOMy 4YTO, He-
CMOTPS Ha TO, YTO IIOJIET YCIOBHBIM, 33jJlaua MC-
OBITaTeIeH BCe-TaKU paboTaTh aBTOHOMHO, B
YCIIOBUSIX, MAKCUMaJIBHO IPUOIMKEHHBIX K YCIIO0-
BUSIM PeaJIbHOM 3KCIIeAUITNY Ha MKC.



EB2eHulli MuKpuH, 2eHepasibHbIl KOH-
cmpykmop PKK «3Hepeausi»:

— TaKue aKkcnepuMeHmsbl — HeEOmbeMJie-

Masi yacmb npouecca cozdaHus u3denus,
npedHa3HayeHHo20 019 KocMu4yeckol
dessmenbHocmu. A Habawdan 3a xo0oM
3KCcnepumMeHma — cMompeJ, Kak pabomaem
3KUNaMc, NOCKOJIbKY pyKoBodumesb 0b6s3aH
00CKOHaJ/IbHO NOHUMamb, Kak udem pa3Bu-
mue npoekma Ha atoboli eco cmaduu. ViHaue
KOoCMUYecKasi mexHuKa u He desaemcs.

[IcuxoJoTUYecKre U MeJUIIMHCKUe TeCTHl, I10JI-
HOLleHHas yb6opKa MOZYJIs, YHUCTKA QUIBTPOB U
paboTa 3a maHeIbHBIM IIPOCTPAHCTBOM - BCe KaK
B O6BIYHOM Op6UTANIBHOM paboTe, TOIBKO HeBeco-
MOCTH HeT.

Y Bpaua 3KHIIaXka CBOS IIporpaMMa. MegULIMH-
CKUX TECTOB U HAOIIOAeHUIN B KOCMOCE HeBepo-
SITHOE MHOXXECTBO. 3ajjaya: CJIeIUTh 32 CAMOYYB-
CTBHEM UJIEHOB SKHUIIaKa U ITPOBECTU KaK MOKHO
6OJIbIlIe MCCIIeOBAHUM. B JATPHUX KOCMHUUYECKUX
[I0JIeTax Bpay B SKCIEAULIMU IIPOCTO HEO6XOJUM.
BausHHE HEBECOMOCTHU M APYTHX GAKTOPOB KOC-
MMYECKOTO IT0JIeTa Ha OPTaHM3M YeJI0BEeKA IO KOH-
11a He U3yYeH.

B Xofie dKCIIepUMeHTA GBI CMOJEIHUPOBAH pabo-
YMH JeHb SKUIIaKA, COCTOSIIEro 13 TPEX YeNIOBEK:
MMUTHPOBAIHCH PYYHOH PESKUM CTBIKOBKH C TPY30-
BBEIM KOpabjyieM, paboTa C HAayYHOM aIlllapaTypoH,
TeXHUYECKOe 06CITY>KMBAHME U PEMOHT MOAYIIS.

Ha cmenyromemM 3Tarme co3gaHusg HOM oLieHKa
SPrOHOMUKHU OYAEeT IPOBOJUTHCS Y>Ke Ha JIeTHOM
W30eIuu.
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SKUMNAX BYAYLLEIO

AHppei BOPUCEHKO,
0AVH 13 ucnbiTaTtenen HAM,
KocMoHaBT PocKocMmoca, lepon Poccuu:

- DRUNaK cGOPMUPOBAH K3 CIIELIUAIKCTOB Pas-
HBIX ITpodeccuri. I KOCMOHABT, EBreHun IIpo-
KOIIbEB — MHXXeHeD, KOTOPHIH SIBIISIETCS OHUM U3
Pa3paboTUuKOB 3TOro Moayisi, Ctebanus ensi -
y4eHBIN, OHa ITPOBOAUT 3KCIIePUMeHTHl 0T UMBII
U TOXKe Y4acTByeT B paboTe SKHUIIaKa.

Ceiiyac MBI OTpaboTaaM 3PrOHOMHUKY B HOBOM
MOZyJie, YTOOBI IOHSATh, HACKOJIBKO 3[eCh YA06HO
HaXOOUWTBCSI U BBINIOJHSTH IIOCTABJIEHHBIE 3aa-
YU, S OLleHUBAIO BCe C IIO3ULMKM KOCMOHABTA, C
Y4EeTOM TeX 0COBeHHOCTEM, C KOTOPBIMHU ITPUXO-
OUTCS CTAJIKMUBATBLCSI B KOCMoce. YTO-TO TaM [Oa-
eTcs TsKelee, yeM Ha 3eMile, a YTO-TO rOpaszo
jnerdye. HekoTopele olepallu, KOTOPble MBI BBI-
nonHseM Ha MKC, Ha 3emiie BOoOIe ITPOBECTU
HEeBO3MO>KHO.

[IporpamMMa U 33Zla4y y Hac Te 3Ke, YTO B KOCMO-
ce, HO olNylleHHsA coBceM Apyrue. Ha MKC Hac
COIIPOBOXKZAET He TOJIbKO HeBeCOMOCTh, HO U IIIYM
0T 6€30CTAaHOBOYHO PabOTAOIeN CHCTEMBI BEH-
THWISLIUY. A BHYTPU MaKeTa OYeHb TUX0. EC/TH 651
Tak >ke 6pII0 Ha opbuTe, paboTaTh TaM OBLIO GBI
ropasno KomoopTHee.

[IOCTOSTHHBIM LIYM HEraTUBHO CKa3bIBaeTCsl Ha
COCTOSIHUU UejioBeKa — IICUXOJOTUYeCKOM U Gu-
3MUYEeCKOM. ITO JOCTATOYHO BPEIHO JIJISI 3[L0POBBS,
IIOCKOJIBKY MOKeT IIOBJIeYb 32 CO60I CHUKeHHUe
cnyxa, 0ocobeHHO eC/Iy IOJeT OJIUTeNbHBIN, [Ipu
LITATHOM paboTe Ha 60PTY KOCMOHABTHL IT0JIB3Y-
IOTCSI CIIeLIMIBHBIMU 3aIIUTHBIMU CPeJICTBAMU
1160 6epylIaMu, IN60 HAayIIHUKAMHU.

HacTosmuy KOCMUYECKUI IeHb Ha opOuTe Ha-
MHOTO0 CJI0KHee, B mepByI0 ouepenb [IOTOMY, YTO
TaM HIEeT peajbHas paboTa C peajJbHOM aImIlapa-
TYypOM, U MBI JO/IKHBI II0JIy4aTh peayibHbIe pe-
3YJIBTATHI. 3/1eCh MBI BCe-TaKU UMUTUPyeM OpOu-
TaJbHYIO [eSITeJIbHOCTh — 3aHUMAaeMCsl TeM, YTO
IIpUKUAbIBAeM, KaK paboTaTh yaobHee. B KocMmoce
IPUKUOBIBATH HEKOTAA.

MHe 110Be3eT, eCIU OO0BeNeTCs IopaboTaTh Ha
HS5M B peanbHBIX KOCMHYECKHUX YCIOBHIX. HOM
CyIIeCTBEHHO 6OJIbIlle AeMCTBYIOIIEero MOAYsSI Ha
MKC, ero pasMepsl COOTBETCTBYIOT pa3MepaM CIIy-
>KebHOTr0 MOAYJSs, fasKe IIPeBHIMIAIOT UX. O4YeHb
XOTeJoCh 661 BUZIeTh HOM B coCTaBe POCCHUIICKOTO
cermeHTa MKC.

EsreHun MPOKOMNbEB,
VH}XEeHep NeTHO-UCMNbITaTesIbHOro oTAena:

- MsI paboTaeM I10 U KJIOTPaMMe TUIIOBOIO THS .
VYV KaK[IOro wieHa 3KMIIasKa CBOM paCIIOPSIOK.
Cne-To MBI paboTaeM BMecCTe, IZie-TO B OJHOYKY.
ToJIBKO YTO IIPOBEJM TEeCT II0 BBIIIOJIHEHUHIO pe-
skMa TOPY (TeseornepaTop peskKMMa yIIpaBIeHUs
CTBIKOBKH C IPY30BUKOM). TECT ITPOIIIEST YCIIENIHO.
MBI IpUAepsKUBaeMcsl CTPOroro rpaduka, paboTsl
MHOI'0, BpeMs OTPaHUYEHHO.

B 60JbIIeN Mepe ITPOUCXOOUT OLIeHKa COBMECT-
HO esITeIbHOCTU ;. BAXKHO IIOHSTH, 6yAyT KOCMO-
HaBTHl B 3TOM MOZYJIE MEIIATh APYT APYTY HIU
HeT, HACKOJbKO yI06HO UM 6yAeT BHIIIONHSITH Te
WJIU UHBIE OIlepalliU. MBI JOJIKHEBI BRISIBUTH CJla-
6bIe MecTa ceriyac, uTobsl Ha MKC Bce 65110 6e3-
YIIpEeYHOo.

Sl OLIEHUBAIO JOCATaeMOCTh 060PYLOBaHUS B 3a-
[aHeJIbHOM IIPOCTPAHCTBE, IPOKIAAKY KabeeH,
YCTAHOBKY OOOPYZOBAHMS: MOHTK, JEeMOHTAXK.
BBIIIOJTHS0 PabOTY C PA3IMYHBIMU JOIIOTHUTEb-
HBIMHU IIPUCIIOCO6IEHUSIMU, KOTOPHIMH MBI 6Y-
JleM I10Ib30BaThCS IIOTOM.

Y Hac 34ech OasKe COejlaH WIIIOMUHATOD, LAe
BH[HA 3eMisl, TOYHO TaK, KaK U3 KOCMOCa.




IMAO «PKK "9Hepeus"» — Bedyujee npeo-
npusmue paKkemHo-KoCMU4YecKol ompacau
NPOMbILIEHHOCMU, 20/10BHas op2aHu3ayus
no nusomupyeMbiM KOCMUYECKUM CUCMeEMaM.
Bxooum B 'K «Pockocmoc». Kopnopayus Be-
dem pabomsl no co30aHuU aBMoMamuy4ecKux
KOCMUYECKUX U paKkemHsbix cucmem (cpedcms
BbiBeOeHUs U MexcopbumasibHOU mpaHcnop-
mupOBKU), BbICOKOMEXHOJI0CUYHbLIX cucmemMm
pasu4yHo20 HasHa4eHus 0151 UCNOJ1b30BaHUSA
B HeKocMu4yecKux cghepax. C aBeycma 2014
2o00a Kopnopayur Bo3enassasem Bnadumup
CosiHyes.

CtedaHus PEASN,
MJIaALWMNA HAYYHbIV COTPYAHMK,
acnupaHT AMBI PAH:

- 3aKpHIBAIO IJ1a3a U ITPEACTABIISIO, UTO 51 B KOC-
MoOcCe. DTO COBCEM He CJIOKHO B TaKOM pabouern
atMmocdepe. [y MeHS 3TO TBOpuUecKas paboTa.
Her omyieHus, 4TO 3TO BCEro JIUIIb MakeT. Ka-
SKeTCSI, UTO Thl JIEHMCTBUTEJIBHO HAXOMUIIBCS B
KaKoOM-To paboueMm ammapare.

B 3TOM 3KCIIEPUMEHTE S BBICTYIIAIO B POJIH KOC-
MOHABTAa-UCIIBITATENSI, BBIIIONHSAK PSA 334ad,
IIPeAyCMOTPEHHBIX LIUKIOIPAMMOIM, U OTCIe-
SKMBAIO BBIIIOJIHEHME METOLUK, CBSI3aHHBIX C
U3MepeHHeM IICUXOPU3UOIOTUYECKUX IIapa-
METPOB.

MHe HYXHO IIOHSITh, HACKOIBKO KOMOOPT-
HO - ¥ BO3MOXKHO JIM BOOOIIE - B 3TUX YCIOBUIX
IIpOBeleHMe HAIIMX METOLUK: HM3MepeHue 60-
JIeBOM YYBCTBUTEIBHOCTH, BEIIIOTHEHME KOTHU-
TUBHBIX TeCTOB, OLlIeHKA BHHUMAaHMUS, IaMSTH,
MBIIIIEHUS U HOIIeHUe akTurpada.

Ceriyac MbI paboTaeM HajZl BO3MOKHOCTBIO OLie-
HUBATh [ABUTATEIbHYI AKTHUBHOCTh 3KHUIIa’KA
KpyryiocyTouHo. [IpoBepseM, ymobeH U aKTU-
rpad: He LEIUISeTCS U 3a YTO-TO, He MeEIIAeT
nu obuielt pabore. B pe3ynbTaTe MBI JOIKHBI
MOHATh, HACKOJBKO HHTEHCHBHO YJIeHBI 3KH-
aska OBUTAIOTCS B IIPOCTPAHCTBE MOAYJISI, Ha-
CKOJIBKO IJIMTEILHBI IIEPHOIBI IIOKOS ¥ KaK OHU
YepeayIOTCS C IIeEPUOAAMU aKTUBHOCTH .

Eure ogUH 3KCIIEPUMEHT - ajlbroMerpus. OH
npoBoauTca ¥ Ha MKC: MBI CHUMaeM II0Ka3a-
HHUS Y KOCMOHABTOB 10, BO BpeMs U I10CJIe I10JIe-
Ta. AnbromMeTp - OpubOp, U3MEPSIOUIUN IT0POT
60JIeBOM UYBCTBUTEIBHOCTHU.
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Mapk CEPOB,
Ha4yasbHUK NIeTHO-UCMbITaTes/IbHOro oTaena
PKK «3Heprus»:

- MBI IIPOBOAUM CEPHUI0 HAaTYPHBIX 3KCIIEPHU-
MEHTOB B paMKaX >PrOHOMMUYECKOTO obecrie-
YeHHUS CO3LAHUS HAYYHO-dHEPreTUYeCKOro
MOJIYJISI. DTO 3aBEPUIAIOIINEL STAIL ITePe] UCIThI-
TaHUSIMH Y>Ke Ha JIETHOM HU3JeIUHU.

Ha >proHOMMYECKOM MaKeTe MbI pellaau
OCHOBHBIE BOIIPOCHI: 30HMPOBaHHE MOZYIIA,
cosmaHue pabouyux MecCT, 06Ieil 3pPrOHOMU-
KU UHTEphepa U Tak gajnee. [IOTOM IIPUHIIH
pellleHHe IIPOBEeCTH KOMIIJIEKCHBIH 3KCIIepH-
MEHT, B KOTOPOM YCIOBHBIH 5KUIIAK B TeUEHUE
pabouero aHA 6ymeT MMUTHPOBATh TUIIOBHIE
orepaluu paboThl Ha Op6UTe.

HcnelTaTenbHas 6purajga 3KCIIEpUMEHTA CO-
CTOUT M3 3KUIAKEM U «Ha3eMHOMI» I'PYIIIIHL
MIOAEePs>KKU, BHIIIONHSOIEN GyHRUIKUY LIYIIa.
B Ha3eMHYIO I'PYIIIIY BXOOST CIIELIMAJIUCTHL I10
SPrOHOMUKE IIPOCTPAHCTBA, II0 IIOATOTOBKE
U 0TpaboTKe MEeHMCTBUM dKHIaKa. Y HaC ecTh
TJIABHBIM OIIepaToOp, KOTOPHIM BBIIIONHSIET
GyHKLIMHK oIlepaTopa CBSI3H, eCTb MeOULIUH-
CKHe CIIeLIMaJIMCThI, UCCIeI0BaATeIH.

B coCcTaB 3KMIIaXKeM BOIIIM CIIEL[HAIKCTHI,
Yy4aCTBOBAaBIlIKE B IIOATOTOBKE 3KCIIepHMeEH-
Ta: KoMaHnup u3 LIIK, MHXeHep U3 «DHep-
TUU», UCCIenoBaTend — u3 MMMBIL. IIo Mmoemy
MHEHHIO, 3TO MOJeNlb 3KUIIKeN 6yaylero,

rae KaKAbpH Haubonee 3bbeKTUBHO BHIIOMHSIET
CBOIO QYHKIIMIO M MOKET IIPUBHECTH B OBIIYIO
PaboTy OIBIT U 3HAHUS, [TOTyUeHHEIE B CBOE OC-
HOBHOH JeSITeIbHOCTH.

Pe3ysbTaThl 3KCIIEPDHMMEHTA [OKAa3BIBAIOT, YTO
IIPOEKTAHTHL I'PAMOTHO IIOJOLIIHN K pa3paboTke
KOHCTPYKLIMU MOJAYJIS, YWIHM U IMIPeaIo’KeHUS
KOCMOHABTOB, 1 BOIIPOCH. TEXHUYECKOM! 3CTeTHU-
Kku. IIpennoskeHUM U 3aMedYaHUM OKa3aJoch He
TaK YK I MHOTO, BCe OHU BOMAYT B OTYETHYIO [10-
KyMeHTallMoo. Ha mepexone K CTagUM H3TOTOB-
JIEHU S JIETHOTO U3Je/IU MOXKHO CMeJIO CKa3aTh,
YTO 3proHoMHUUecKoe obecrieyeHre HOM mpose-
[leHO HaMHU B IIOJTHOM o6beMe.

ClnenyOUIUI 3Tall - UHTETPUPOBAHUE MOIYJIS
B POCCHUHCKUM cerMeHT MKC. OH noTpebyeT BEI-
IIOJTHEeHUS MHOXKECTBA 3a7au II0 JOOCHAIIeHUIO
MOJY/Isl, MAaKEeTUPOBAHUIO 060PYAOBAHUS, KOTO-
poe 3[1eck He IIPEJCTaBIeHO, paboTaM C 60PTOBHI-
MU CUCTEMaMH, 10 3KCIIEPTHOM OIleHKe, OTpa-
60TKe 60PTOBOM JOKYMEHTALIMU U TaK AaJiee.
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F'K «PocKocMoOC» — 2ocy0apCmBEHHAas Kop-
nopauyus, co30aHHas B aBeycme 2015 200a
0151 npoBedeHuUs KOMNJeKCHOU pegopMbi
pakemHo-KkocMuyeckoli ompacau Poccuu.
Fockopnopayus «PockocMoc» obecneyuBa-
em peasiuzayuro 20cnoumuKu B obaacmu
KocMmuyecKoli desmenbHoCmMu U ee Hopma-
MUBHO-NPaBOBOE peayupoBaHuUe, a mak-
we pasmelwjaem 3aKkasbl Ha pa3pabomky,
npousBOOCMBO U NOCMAaBKy KOCMUYECKOLU
MEeXHUKU U 06beKMOB KOCMUYECKOU UHpa-
cmpykmypsl. B oyHKyuu 20cydapcmBeHHOU
Kopnopauuu makxce Bxodum pa3sumue
MewdyHapoOH020 compyOHUYECMBa B KOC-
Mu4ecKol cghepe u cozdaHue ycnoBuli 05
UCNoJIb30BaHUs Pe3ybmamoB KOCMUYECKOU
desmesibHOCMU B COUUA/IbHO-3KOHOMUYE-
CKOM pa3Bumuu Poccuu.
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H3M - Hay4yHO-3Hep2emu4yecKkuli MoOyJb, co30aemcs
015 obecneyeHus aHepeemu4ecKol He3aBucumMocmu
PC MKC. OcHoBHble 3a0ayu:

— HapawuBaHue pecypcoB PC MKC nymem yBesiudeHus
KoJiuyecmBa BbipabambiBaemMoli 3/1eKmpo3HepauU,
npedocmasiieHus paboyux Mecm U 2epMemuyHbIX 06b-
emoB 011 HayyHoUl annapamypbi u COM;

— ompabomKka mexHosi02uli c030aHus MOUJHbIX IHEP2O-
cucmenm.

B nepcnekmuBe MoOyJsib 6y0em ucno/ib30BaH Kak
ocHoBa poccutickoli opbumasbHol 6a3bl. MoOyau Ha
ocHoBe H3M 6ydym npumeHsImbCs B IYHHOU U Mapcu-
aHCKoUl npoepamMmax.
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ABSTRACT | THE LAUNCH OF “S0YUz
MS-09” MANNED VEHICLE FROM THE
BAIKONUR COSMODROME TO THE
INTERNATIONAL SPACE STATION IS
PLANNED FOR 06 JUNE 2018. THE IN-
TERNATIONAL CREW OF THE VEHICLE
IS HEADED BY ROSC
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M KPUCTANN
PI'EA MPOKOMbEBA

Hatanes JleoHHgoBHA BYPLIEBA,
2AA8HBLII cneyuaaucm no co30aHuo

U NpodBUsKEHUI0 BUACOROHMEHMA

ITAO «PKK "2Hepaua'», Kopoaées, Poccus,
natalya.burtseva@rsce.ru

M

HA 6 NOHS 2018 FO4A
HA3HAYEH 3AMNYCK MNJIOTVPYEMOIO
KOPABJ14 «COHO3 MC-09» C KOCMOZPOMA
BAVIKOHYP K MEXAYHAPOZHOW
KOCMUWYECKOW CTAHLINN.
MEXOYHAPOOHbBIV SKUMAXK KOPABJIS
BO3IIABJIAET KOCMOHABT POCKOCMOCA
CEPIE NPOKOMBEB, KOTOPbLIN AN
MPEACTAPTOBOE MHTEPBbLHO KYPHANY

N«BKC».

%

BosaylwHo-kocMuueckas chepa | Aerospace Sphere Journal N°e2(95) 2018




MNPAMOE BKJIKOYEHUE | LIVE BROADCAST

CMPABKA: «Coto3 MC-09» (MC -
MOOepHU3UPOBaHHbIe CUCMEMbI) —
pocculickuli nuaomupyembiti
KocMudecKuli KopabJsib. BHewHss
KOHgbuzypayus «Cortoza MC» NnoJIHOCMbIO
coomsemcmByem Kopabsisim npedbidywux
ceputi. OH cocmoum U3 mpex OMCceKoB:
npubopHo-azpe2amHo20, 6bIMoBo2o

U cnyckaemoa2o annapama.

JnuHa no Kopnycy — 6,98 M,
MaKcuMasbHbIl Ouamemp — 2,72 M,
duamemp HCUsbIX OMCEKOB — 2,2 M,
pasmax cojIHeYHbix bamapeli — 10,7 m.
CmapmoBas Macca Kopabss — 7,22 m,

Macca cnyckaemo20 annapama — 0K0J10
2,9 m,

Macca nosesHoao epysa — do 200 Ke (npu
3KUNaxMce U3 mpex 4enoBekK).

«Cot3 MC» paccuumaH Ha 3Kunaic

0o mpex YenoBek (npu pocme
KocMoHaema 150-190 cm u Bece 50—
95 Ke). [onemHbili pecypc — 200 CymoK.

CmbiKoBKa ¢ MKC moxcem
ocyu,ecmsisimbCsl Kak

B aBMoOMamu4yeCcKoM, makK U B py4HOM
pexcume ynpasseHusi (KoMaHOUpPOM
Kopabsis).
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ocmoapoM BaMKoHYp, Man 2018
I<ro,ua. IIpepcTapToBas IIOATOTOBKA

SKMIIa’ka KOCMHUYECKOro Kopabis
«Cor03 MC-09». MeXXAYHapOOHBIN 3KU-
IMaX - KOCMOHABT Pockocmoca Ceprern
[IpoKomnbeB, ACTPOHABT EBpOIENCKOro
KOCMHMYECKOI0 areHTCTBAa AJIeKCaHAD
Tepct u actpoHaBT HACA CepuHa
AyHbEH-YeHCe/I0p - yKe Ha QUHHII-
HOM NIPSIMOM. MHOTOYMC/IeHHBIE CJIOXK-
HelIlMe TPeHUPOBKU 1033 U, BIlepenu
HCIIBITAHUE I10jJeToM. KoMaHAHUD KO-
pabns Ceprelt [IpoKOIIbeB BBIKDOUJ He-
CKONBKO MHUHYT, YTOOHBI AAaTh IIpeLCTap-
TOBOE UHTEPBBIO KypHaILy «BKC».

Cmapm pake-
Mmbi-HOCUMeNs
«Cor3» ¢ mpaHc-
NopMmMHbIM NUIOMU-
pyembiM Kopabsiem
«Corw3z MC-09»
HameyeH Ha 6 UtoHs
2018 200a. Imo
b6yoem ywce 136-(i
nusomupyembiti
nosem Kopabsis
«Coto3». lMep-

BbIli cocmosiics

B 1967 200y.




- Cepeeil, KaKk 4yscmeyem ce6a KocmoHasm neped
cmapmom? OH cdep>KaH, cocpedomoqeH, Kak nepeo
IKk3ameHnom? Hau nonem - 6oAblie, yuem 3K3ameH?

- KoOCMOHaBT Iepefs CTApPTOM OOJIBIIEe ITOXO3K
Ha CIOOPTCMEeHa IIepel BasKHBIMH CYIbOOHOC-
HBIMH COPEBHOBAaHHSMU. [IoATOTOBKA KOCMO-
HaBTOB OYeHb AJHTeNbHas. Korga BBIXOIMIIb
Ha QUHHUIIHYIO IPIMYIO U Tebs JOITYCKAIOT K I10-
JIETY, OIMyIIaeIlnb ce6s Ha ITHKe IpodpecCuoOHaAb-
HOM CO6paHHOCTHU. [103TOMY 5 6BI cerYac Ha3Bal
cebs CIIOPTCMEHOM, KOTODPBIM BCTYIIAe€T B OYeHb
BSKHBIM, PEIIAIONIM K 3TAIl CBOEH KU3HU.

- Bol yuacmeosanu e napade I1o6edvt 8 2010 200y.
IMomHume mom noaem Had Kpacnoii naowadvto? Kak
3mo 6bino? UYmo eudHo nuaomy? Toz0a u ceivac -
CX00Hble owyueHua?

-DTo 6BUIO Hpa3gHOBaHUe 65-nmeTust Benu-
KoM Ilobenpl. B mapaje y4acTBOBAaJIO PeKOPH-
HOe KOJIWYeCTBO eAHMHUI] aBUATEeXHUKU. eClU
He omubarck, 164 camosneTa. BpUIU IPUMeEHEHbI
ABHALIMOHHBIE IOPSAKH, KOTOPhle IpeXae Haf
KpacHOM mioniabio He IpUMeHsu, CTpaTeru-
YyecKue CaMOJIeTHl JleTellU IJIOTHO APYT K APYTY.
TpeHUPOBAIKNCH LOJILO — OKOJIO LIeCTH MecCsLlieB.
SI 6B KOMaHAUPOM Kopabns Ty-160, IIpaBBIM
BeZOMBIM POpMALIMU M3 TpPeX CaAMOJIETOB. ITO
OYeHb OTBETCTBEHHBIM IIOJIeT: Heo6X0AUMO

O6BITH COCPENOTOUYEHHBIM M CMOTPETh Ha CBOErO
BeJlylLlero, 4YTO6hI BBIZEP>KATh BCe ITapaMeTpPhI
60eBOro opsiAKa. X0TelIoCh, KOHEYHO, PacCMO-
TpeTh IIJIOIAAb, HO MBI OBUIM 3aHSTHl TOJIBKO
UJIOTUPOBAaHHEM. B TOM mapajie y4acTBOBaJIU
IIpefCTaBUTeJIN [OPYTUX TCOCYLApPCTB.
TeéM, UTO TaM OBIJI.

Top:kych

3Kunaxmc Kopabns «Cotos MC-09»
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3Kunaxwc kKopabns «Cotoz MC-09»

- Kakue 3KcnepumeHmbl 3aHAGHUPOSAHbL HA 6pems
IRcneduuuu? Moxxem 6bilmb, KAKoii-110 U3 HUX dAS 8ac
0c06eHHO uHmepecen?

- DKCIIEPUMEHTOB C MOUM ydacTueM OyJeT OKo-
JIO IIeCTUAECATH. HeKoTOphle 3aIMYT MHOIO Bpe-
MeHU, HaIpuMep TOT, YTO CBSI3aH C BBIXOAOM
B OTKPBITBIF KOCMOC. Ero >kKay ¢ 0cO6eHHBIM HeTep-
nmeHuem. CaM IIpoLiecc BBIXOLA OYeHb 3aXBaThIBa-
IOIUM. HeobXoAUMO BBIHECTH Ha IIOBEPXHOCTh
CTaHLIMU 60/bII0e KOJIMUECTBO HAYYHOI'0 060py0-
BaHMS U3 LIJIF030BOr0 OTCEKA. TO XOTh U CJIOXKHAA,
HO OYeHb MHTepecHas paboTa, KOTOPYIO Iponea-
eM BMecTe ¢ OeroM ApTeMbeBEIM,

Kak MaTepHaIUCT, JIO6II0 HCCIeLOBAHUSA Pas-

JUYHBIX MaTePHAIOB, PUIUKO-XUMHUUECKUE 3KC-
IIeEPUMEHTH B YCJIOBHUSAX KOCMOCAa - TaKHe Kak
«IlIa3MeHHBIH KPUCTAII».

O4eHb KAY SKCIIEPUMEHTOB, CBSI3aHHBIX C HA6IIIO-
JeHHeM U M3ydeHHeM 3eMJIM M3 KocMoca. Hampu-
Mep, «YparaH»: pororpadupoBaHUE PA3TUYUHBIX
IIPOLIECCOB, IIPOMCXOASIINX Ha HALIeH IIaHeTe.

M3 KOCMOCA MOXKHO PACCMOTPETh U CBOU PO HBIE
MeCTa, U Te, B KOTOPHIX ThI XOTeJI 6Bl TOGBIBATH.

He MeHee Ba)KHBI [JIsI MeHS 3KCIIeDUMEHTHI,
CBsI3aHHBbIe C 06pa30BaHUEM U IIOIyJIsSpU3alteit
KOCMHYeCKUX II0JIETOB U UCCIefoBaHUM. OueHb
UHTepeCHbBIM O6yaeT 3KCIepUMeHT «Psicka» - OH
JIOJKeH II0Ka3aTh, KaK Pa3BUBAIOTCS BOLOPOCIU
B YCJIOBUSIX HeBeCOMOCTU. IIocMOTPHUM, Kyha 6y-
IYT HaIlpaBjeHbl POCTKU. Bomopocau Mbl 6ymem
BBIPAIMBATh HA IPOTSIKEHUU BCETO I10JIeTa.
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- Ymo nokeaaeme A0AM, KOMopble MoKe Xomam
no6oieamb 8 Kocmoce? Umo Heob6xodumo, 4mobbl
oKasambca Ha saulem mecme?

- s 6yaymruX KOCMOHABTOB KeJIaTeIbHO HMH-
SKeHepHoe o6pa3oBaHHe. HO IJIaBHOE - HMETh
MeUTy U OrPOMHOe TepIleHue. U BBIJEPKKY,
4yTO6bl He COMTHU C AUCTAHUMUHM, Hajxo mocTo-
SIHHO IOAJep>XKUBAaTh cebs B TOHyce, B dopme
(11 He TOJIBKO GU3UUECKOM), PA3BUBATHCS, YKPEII-
JISITH Ce6sI IICUX0JIOTUYECKH ¥ MOPaJIbHO, BCera
6BITH OTKPBITHIM [JISI HOBBIX 3HAHUM, U ele co-
BETYIO CJIEJUTHh 32 CBOMM 3J0pPOBheM. LleHHee
y 4ejloBeKa HUYEero HeT. DTO HAIll [JIABHBIN HH-
CTPYMEHT, KOTODBHIF Bcerga Hy>keH. I[103ToMy
CJIeUTD 3a 3[I0POBBEM HAJM0 C CAMOTO JETCTBA -
YAEISTh BHUMAaHUE CIIOPTY, 3aKIUBAHUIO,

JJis1 MeHs II0JIeT B KOCMOC - MeuTa [LeTCTBa.
Sl U B JIETUUKY IIOLIeJl MMeHHO [ TOTO, YTOOBI
II0IIACTh B OTPSA KOCMOHABTOB, A IIOTOM IIPOCTO
BOCIIOJIB30BAJICA BBIMIABIIMM IIaHCOM. Terephb
g 34eChb, B COCTaBe MEXAYHAPOAHOI'O 3KHUIIAKA.
Bpemsa 6E)KI/IT, STaIl IIOATOTOBKHK 3aBEPIIMJICA.
Tak 4ToO, I'IaBHOe, [IOBTOPSAIO, MeUuTaTh U BCe [e-
JIATh OJid TOroO, YTO6BI 3Ty MEeYTY BOIIJIOTUTD.

KocMHYeCKHUM I10JIeT - IIOYEeTHAsI U OTBETCTBEH-
Hasd MHUCCHUA, 60J1bIIIOe KUCIIBITAHUE U IIpOBepKa
cebst. DTO 3aXBaThIBAIONIAS pa60Ta, KOTOPYIO MBI
C HeTepIIeHHueM >KIOeM.

- Ymo 3anaaHuposaau das docyza?

- CBobogHOrOo BpeMeHU Ha MKC HeMHOrO.
B OCHOBHOM «Ha gocyre» obuiaemcs ¢ LIVIloMm,
C CeMbsIMH, OTBeUYaeM Ha BOIIPOCHI U Habiona-
eM 32 3eMIel, 32 KOCMUYECKMMU 0O6beKTaMU.
HHorga KOCMOHAaBTaM IIPUXOOUTCA IOAHUMATh-
Cs Cpefy HOYMU, YTOOBI OTCIIeLUTh KaKOe-TO SIB-
JIeHUe UIU 06BbeKT - BYJIKAaH HallpDUMeD.

- ViKe 3Haeme, 8 KAKOIl Kalome nposedeme cAedyio-
wue nonzoda?

- 3TO MOY IIePBBIM IIOJIET, S IIOKA He 3HAKOM
C KAIOTAaMHU B IIPOCTPAHCTBe MOAYJIS. Bunen cBoro
KaIOTy TOJIBKO Ha MaKeTe. Ceryac B HeMt >KHUBET
AHTOH IIIKamIepoB. OTO BTOPas IIJIOCKOCTH CIIY-
sKe6HOIr'0 MOZYJIS.

OueHb KAy CBOEH IIePBOM BCTPEUU CO CTAHIIU-
eti, IToc/ie MOATOTOBKK MHe KasKeTCsI, UTO s ee
ysKe IpeKpacHO 3HAI0 U IIOHHMAaio. HaBepHoe,
KOTZla IIPUJIeYy Ha MECTO, OIIYUIeHUS OyayT
IpyTHeE...

- Kakue co6cmeeHHble udeu, 3a0ymMKu Xomume pea-
Au3osamp 8 noneme?

- O4YeHb XOUeTCSI CAMOMY CHejaTh TaK Ha3bIBa-
eMBIM TalMMJIAIC - ChbeMKYy OPOUTaNbHOTO I10JIe-
Ta - HeCKOJIbKO KaJIpOB B CeKYHIY, KOTOPHIe II0-
TOM COOUPAIOTCS B OOHO BUIe0. NHTEHCHUBHOM
TakKe OyIeT CbeMKa B OTKPBITOM KOCMOCE Ka-
MepoM 360 rpaZycoB. DTO OYeHb MHTEPeCcHO U,
rJIaBHOe, II0J1e3HO A1 06ydeHUs KOCMOHABTOB,
KOTODBIE ellle He ITOO6BIBAIU B KOCMOCE,




AHKETA KOCMOHABTA:

6n1uL-oTBeTHI Cepres [IpoKoNbeBa Ha BOMPO-
ChI 0 J)KM3HH H O HEM CAMOM

Kakyto KHuzy ceiluac xomeau 6b1 npoyecmp? - I1epe-
qyuTan 6sl CTPyralkux.

>KaeopoHKam noyem uau Arobume nocnams? - MHe,
€CJIM YeCTHO, >KaJIKO BpeMeHHU Ha COH. Ec/Iu 65l
6pLIa TaKass BO3MOXKHOCTD, CIIaj 6kl He 60JIbIIe
IIaphl YacoB B CYTKU. K coskajeHHI0, OpraHu3M
He obMaHellb, HaZl0 GBITH Bcerga B ¢opme, II0-
3TOMY Heo6X04 UM 340POBBIM KPEIIKU K COH, YTO-
6Bl BOCCTAHABINBATHCSI. HO s1 cTaparoch II034HO
JIOKUTBHCS U PAHO BCTABaTh.

Bbl xopowo 3anomuHaeme cmuxu? Ecmb awo6u-
Moe cmuxomeopeHue? - HeIIIOXO 3aIllIOMHHAIO.
BOT celyac NPUUIIU B FOJOBY CTPOKU IIyLIKM-
Ha: «Jpy3bsi MOH, IIpeKpaceH Hal cor3! OH,
Kak [ylIia, Hepa3geaiuM U BeueH - HeKojlebuM,
cBobomeH U HecrieyeH, CPaCTaJICS OH IIOJ CEHBIO
OPY>KHEBEIX My3». BOT Tak ITymkuH 200 j1eT Ha3az
nucan Ipo Ham «Coro3» — ceryac 3TO CTUXOTBO-
peHue B TeMy, aKTYaJIbHO, KaK BCerga.

Pucosamp, vumams uAu Aenums - 4mo npedno4u-
maeme? - IHTepeCHBIHN BoIIpoc. YTo 6FL g ceriyac
BBIOpaII?.. JIFOOJII0 YHUTATh, MHOTAQ JIIOGIIO I10-
PHCOBAaTh, C CHIHOM JII06JII0 IIONenUTh. He cKa-
5KY, YTO 1 6OJIBIION TAJIAHT B PUCOBAHUU U JIEII-
Ke, HO YUTaTe/Ib TOUHO O apeHHBIH,

JIbi>Kku U cHOy60pd uau eeaocuned u poAuku? - 3aBU-
CHUT OT Ce30Ha U HaCTPOeHHU . Bce MOr'y: U Ha JIbI-
SKax JIeTOM, eC/IM OHU POJIMKOBEIE,

JIbumble usembl, KOMopble Hpasumcs oapums? -
TIMOHBEI.

JIlo6uMblii UAAIOMUHAMOP - mMom, U3 KOMopoz20
8UOHO 6ce, uAU Mom, U3 Komopoz20 eudeH podHoil 20-
po0? - TIoKa 151 MeHs BCe UJJIIOMHUHATODHL KMHTe-
pecHBI. BpIbepy B IIpoliecce I1ojeTa.

Ymo nokeaaeme 3emMAAHAM neped nonemom? -
Mwupa Ha 3eMie, 340POBbS. A ellle - IIodalle
MedYTaTh U CMOTPeTh B He6O.
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AHHOTALNSL] B CTATBE

. AHAJIN3VIPYOTCS STATbI PA3BUTHS

OTEMECTBEHHOW CUCTEMbI

- {OTBOPA KOCMOHABTOB HAYMHAS

" C'MEPBbIX LLAIOB MO OTEOPY
"YENIOBEKA A1 NOJIETOB B KOCMOC.

OAETCA CPABHUTEJ/IbHASA OLLEEHKA

“POCCWIACKOWA. 11 3APYBEMKHbIX
- TEXHOJIOM Ui OTEOPA KOCMOHABTOB

N ACTPOHABTOB. PACCMATPUBAIOTCH
OCHOBHbIE OCOBEHHOCTHN

~ OTKPbITbIX-KOHKYPCHbIX OTBEOPOB
" KOCMOHABTOB. OLIEHBAIOTCHA

OCOBEHHOCTM OTBEOPA KOCMOHABTOB
[NS1 NOMIETOB HA JIYHY U B IAJIbHWA
KOCMOC.

"KHPO‘-IeBbIe cnoBa: KOCMOHaBmasbl, acCmpoHaBmbal,

oméop; npemeHOeHMbI Ha ombop, cucmema
ombopa, KOHKYPCHbIL omb6op, 3mankl pasBumus,
mpeboBaHuUs K KOCMOHaBmam, BUObI ombopa,
npoJsioH2UPOBaHHbIL ombéop, 20CKopnopayus
«Pockocmoc»
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[IEPBbIE LLIATA 10 OTBOPY YE/OBEKA
[UTATIONETOB B KOCMOC

3amaya oTbopa JIofelt 4JIsl I0JIeTOB B KOCMOC BCTajIa
nepef crierpanucraMy CIIA v CCCP rIpaKTHYeCKHU Ofi-
HOBpeMeHHO.

I[IoAroTOBKA IIPOrpaMMBbl OT60pa IIePBBEIX ACTPO-
HaBTOB HACA «MepKypUM» Hadajlack B Hosbpe
1958 roga. B mekabpe TOro ke roma mpesumeHT CIIA
JaJl yKasaHUe HabupaTh [JIS Hee TOJIbKO BOEHHBIX
JIETUYUKOB-UCIIBITATE/NIEH, IIOCKOJBKY OHM JIydllle
IDYTHUX OTBEYIM IIPeIbSIBISIEMBIM TPeOOBAHUSIM.
KpomMme COOTBeTCTBUS MEOULIMHCKHMM U IICUXOJO-
TMYeCKUM I[IOKasaTensiM, KaHAWOATBI B BO3pacTe
OT 25 10 40 neT JOMKHBI 6BUIM UMETh BhICIIee obpa-
30BaHMe, OIIBIT CIY>KOBl B PEAKTHMBHOM aBHAllUU,
HaJIeT Ha caMoJieTaxX He MeHee 1500 yacoB. O6s3a-
TeJIbHOM 6blJIa TOTOBHOCTb K OITACHOCTSIM, K paboTe
CO CJIOKHBIMU TeXHHUYEeCKHMMHU KOMIIJIeKCAaMHU B 3KC-
TpeMaJbHOM O6CTAHOBKE, K aJeKBAaTHOMY IIOBe[e-
HUIO B CJIy4yae OTKAa30B TeXHUKHU WU BO3HHMKHOBe-
HUS aBapPUMHBIX CUTYaLIUH.

OT60p acTpOHaBTOB Havascs B 1959 roxy. IlepBoHa-
YaJIbHO OTO6paiM 508 KaHAWOATOB. M3 HHUX Ha Iep-
BUYHOEe MEIUIIMHCKOe 06CIeNoBaHMe IIOIaIM JIHIIb
36 4JesioBeK. 3aTeM YeTBepo IIPpeTeH[eHTOB OTKa3a-
JIVICB OT JUIbHEHIIIEro YYacTUs B 0TOOPe, OCTABIIMECS
32 IpOIIIH IPeaBAPUTENIbHOE 06C/IeIOBAHIE B OMHOM
M3 YACTHBIX ITOJIMKIUHUK U CTAllMOHApHOe 06Cieno-
BaHMe B MeJUIITHCKOM LieHTpe BBC.

B utore u3 508 ueIoBeK TOMBKO cemMepo (1,4%) B BO3-
pacre ot 32 10 38 j1eT 6bUIH IPHU3HAHBI TOAHBIMU U CO-
CTaBWJIM IIEPBBIM OTPsZ, acTpoHaBTOB HACA. laTou
POKIOEHMS OTpsfia CYUMTAaeTcd 2 arpens 1959 roga.
BriociencTBUU BCe 3TH AaCTPOHABTHL BHIIIOTHUIN KOC-
MH4YecKHe mojeTel: M. KaprneHtep u /[l. CIeHMTOH -
o ogHoMy, JI. Kymep, . I'meHH, B. I'prccom U A. Ille-
Iapg - 1o gBa, Y. Iluppa - TpH.

PelreHuUe 0 ITepBOM 0T60pe KocMOHaBTOB B CCCP Tak-
>Ke IIPUHHUMAJIOCh Ha CAMOM BBICOKOM YPOBHe. B sSIHBa-
pe 1959 roza Beinwio rnoctaHoBieHUe IIK KIICC, a B Mae
rnoctaHoBneHue CoBeTa MuHUCTPOB CCCP 0 ITOAT0TOB-
Ke YeJIoOBeKa K KOCMHYeCKUM I10/IeTaM.

OT60p Hauancs B OKTI6pe 1959 rofa U MpOXOUII KUC-
KJIIOYUTENIBHO B BOMHCKUX YaCTSX UCTPeOUTEeIbHOM
aBHalLuu. K HeMy IIpUBJIEKaJINCh BOEHHBIE JIETUUKU
B BO3pacTe He cTapiie 35 j1eT, pocToM OT 165 zo 175 cMm
U BecOM, He IIPeBBIMIAIINUM 75 Kr. OHU [OOJDKHBI
6BUIM MMEeTh XOPOIIYI0 0011e06pa30BaTeIbHYI0 II0[I-
TOTOBKY, OOCTAaTOYHO BBICOKME TeXHUYeCKHe 3HaHUS
U GBITH BCECTOPOHHe GU3UUYeCcKU Pa3BUTHIMU. Kpome
TOTO, IIPebSIBISUIUCH TPeOOBAHUS K MOPaIbHO-BOJIe-
BBIM KayeCTBaM KaHIWATOB.

Bcero B 0oT60ope y4acTBOBIU 3641 yenoBek. 1o pe-
3yJAbTaTaM pACCMOTPEHUSI OOKYMEHTOB [JIsi aMbOy-

JIATOPHBIX MEeNUIIMHCKUX 00CIefOBAHUM U YCTHBIX
TecToB 6bIJI0 0TO6paHO 347 mpeTeHAeHTOB. C HUMU
TaKoke ITPOBONUINCh UHAWBUJIyaNbHEIEe becelbl, I10-
CJIe KOTOPBIX OT JaJbHEMIIero y4acTus B KOHKypce
OTKa3aJaMuCh 53 denoBeka. HerofHBIMHU OBUIN IIPU-
3HaHBI 74. B UTOre OJId IIPOXOXKAEHHUS CIeAYIOLIero
STama - CTAllMOHAPHOTO MeJUIIMHCKOro 06ciefoBa-
HHA - OCTaJIOCh 220 JIETYMKOB, OHU IIPOXOOUIIU €ro
rpynnaMu 1o 30-40 4denoBeK B TeueHHe 15 mHe.
IToy1osKUTEeNbHOE 3KCIIEPTHO-MeAHIIMHCKOe 3aK/IYe-
Hue 6BLJI0 CLIe/TaHO TOJIBKO I10 29 TeTYNKaM. B rTepBhIit
OTPSIZL KOCMOHABTOB BOLIIJIO Bcero 20. JIaToM co3naHUs
OTpsAfa CUMUTaeTca 7 mapTta 1960 roma. K 3aHATUAM
KOCMOHABTEI IIPUCTYIIMIH Y3Ke 14 MapTa 1960 roga.

W3 mepBoro Habopa B KOCMOC CIETIH 12 YeloBeK
(60%): II.U. BensieB, 0. A.Tarapun, I. C.Turos,
E. B. XpyHos, I'. C. IlloHMH -I10 04HOMY pasy; b. B. Bo-
JIBIHOB, B. M. Komapos, A.A.JleoHOB, A.I. Huko-
naeB, II.P.IloroBuu - 110 ABa; B.®.BBIKOBCKUM
U B. B.T0p6aTKO BBIIOTHHIU I10 TPU KOCMHUYECKUX
nosnera. 0. A. IFarapuH CTasl IIePBEIM B MIpe 4ejioBe-
KOM, COBEPIIMBIINM KOCMHUYECKUH IT0JIET.

TakuM o6paszoMm, u B CCCP, u B CIIIA mepBas IIpo-
Leaypa Habopa KOCMOHABTOB M aCTPOHABTOB HOCHIIA
KOHKYPCHBIHF XapaKTep, XOTS U B PaMKaxX 060POHHBIX
BefoMCTB. B Coro3e Ha OJHO MeCTO B OTPsifie IIpeTeH-
IoBanH 182 yeTyuKka-uctpedburens, B CIIA - 72 eT4u-
Ka-UCITBITATeNIS .

C II€PBBIX JIET IIOATOTOBKH YeJIOBEKA KII0JIeTaM B KOC-
MOC B HaIlleM CTpaHe 3aKIafblBajlach COOTBETCTBYIO-
1At HOpMaTHBHO-IIpaBoBasd 6asa [1, 6, 9].

YYACTVE BEIOMCTB 11 0P AHVI3ALIN
B OTbOPE KOCMOHABTOB

[lepBOHAYJIBHO [JISI IIOJIETOB B KOCMOC OT6Hpa-
JIMCh JUIIb BOEHHBIE KOCMOHABTHI, KOTODHIe 6a-
3UPOBAIMCh U TOTOBMJIMCH B lleHTpe IOATOTOBKHU
KOCMOHaBTOB MO CCCP. OgHako c 1966 roga K OT-
60py CTanu MOAKIIOYATHCS LPyrHe OpraHu3aLuu
u BegoMcTBa. COCTaB KaHOHLATOB CYILECTBEHHO
PacUIMPHIICA 3a CYeT I'PasKAAHCKUX CIIeLIMAIKCTOB
(puc.1), B mepByI0 ouepens 13 AH CCCP U roJIOBHOH
OpraHHU3alMU - pa3paboTyrKa MHIOTUPYyeMBIX KOC-
MHYeCKUX KOMIUIeKCcOB (ITKK). B LieJ10M 3TO MOKHO
6BLJIO 6B CUUTATD [10JIOSKUTEIBHBIM SIBIEHHUEM, O -
HaKoO He ObIJI0 CO34AHO eAUHOr0 OTPSAa KOCMOHAB-
TOB. CTaJMIM BO3HUKATH 060C06I€HHBIe IPYIIIIBI U OT-
PAABI KOCMOHABTOB B OPraHM3aLMaX, [IPOBOASIIIUX
CaMOCTOSITEIFHYIO IIOJIUTUKY 0T60pa U IIOATOTOBKU
K 1iosetaM. B 1966 romy BoeHHO-IIpOMBIIIIEHHAS
ROMMCCHA, a B 1967 roxgy LIK KIICC 1 CM CCCP 11pu-
HSJIM DelleHMs, Y3aKOHHUBAIOIIHe 3TOT IOPSLOK,
YTO IIPUBEJIO K JaJIbHeNIIeMYy «BeTBJIeHUIO» CHUCTe-
MBI 0T60pa KOCMOHABTOB.



JNMHAMUKA 0TBEOPA KOCMOHABTOB LIITK BBC,
AH CCCP U OKB-1 (HbIHE ITAQ «PKK "3HEP-
Tud"»)
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O611IHe UTOTU HabopoB KOCMOHABTOB B CCCP u PO
3a repuopf c 1960 o 2012 rop ImoKa3aHB Ha AUa-
rpaMMe (puc. 2). I3 Hee BUJEeH KaK COCTaB OpraHu3a-
LIMH, UMEIOIIUX CBOU OTPS/AbI U IPYIIIBI KOCMOHAB-
TOB, TaK U UX JI0JIeBOM BKIaJ B 0T60p. Bojee Bcero
KOCMOHABTOB 6bIJI0 0TO6paHO B oTpsiAbl LIIIK MO
CCCP u HIIO «2Heprusa» MOM CCCP. Bo3MOKHOCTb
peanu3alMy eIUHOM IOJUTUKU 0T60pa U IIOATO-
TOBKU KOCMOHABTOB 6bl1a 0becrieyeHa JIUIIL II0CTIe
co3laHUsI POCCUICKOr0 KOCMUUYECKOTO areHTCTBa
(PKA «PockocMoc») [2, 3, 4].

OTKPbITbIE KOHKYPCHBIE
OTB0PbI KOCMOHABTOB B PO

o 2012 rofia OTKPBITEIX KOHKYPCHBIX 0T60pOB B CCCP
U PO He IIPOBOAMIOCh. EAMHCTBEHHBIN OTKDBITBIM
KOHKYPC 6bUT 06BsIBIIEH B 1989 romy Ha 0T60D >KypHa-
JIMUCTOB JISI YYacTHs B KOCMHUYeCcKOM IIoneTe. Torpa
JUISL IOATOTOBKYM B HMU LITIK 0TO6paIu IIEeCTh Yeyo-
BeK, OJJHAKO I10JIeT HU OAHOTO M3 HUX He COCTOSIICS [1].

KapauHanbHO CUTYyaLMsl C OTOOPOM KOCMOHABTOB
YIIYYIIMIACh II0C/Ie BBIXOAA 3aKOHA O KOCMUYECKOM
JedaTelIbHOCTU B 1993 romy M IpuKasa Pockocmoca
oT 2010 roma «O CO3OaHUM eSUHOIO OTpsha KOCMO-
HaBTOB ®e[epalbHOT0 KOCMHUYECKOTO areHTCTBa».
PellleHUsI 0 KOHKPETHOM KOHKYPCHOM Ha6ope (cpo-
KU ITPOBENeHUSI, KOJIMYEeCTBO KAaHAUAATOB, MX KBa-
TUOUKAIIMSA) IIPUHUMAIOTCI MeKBeJOMCTBEHHOM
KOMMCCHEH I10 0T60py KOCMOHABTOB U X Ha3Haye-
HUIO B COCTABbI SKUIIAKEHN MHIOTHPYEeMBIX KOpabier
U CTaHLUM, PYKOBOAUT KOTOPOM IJIaBa IOCKOPIIOpa-
U «POCKOCMOC»., BUIBI 0T60pa, TpebOBaHUS K IIpe-
TeHZEeHTaM, COZiepsKaHMe ITPOLelyp, OpraHU3aLuu —
YYaCTHUKHU 0T60PA OIIPeIesISIIOTCS COOTBETCTBYIOIIIM
«ITOJIOSKEHHEM...», YTBEPKAAEMBIM POCKOCMOCOM.

[1epBBIF KOHKYPCHBIM OTKPBITBINT OT60P KOCMOHAB-
TOB B Halllel cTpaHe 6bUI ITpoBefieH B 2012 roay. Brto-
PO 06BsIBNIEeH M HayaT B 2017 rofy U A0 HACTOSIIEro
BpPeMeHHU He 3aBepIlleH. B 060uX CIydasix 06U I10-
PSIIOK IIPOBeIeHMsI KOHKYPCa COOTBETCTBYET TUIIOBOM
cxeMe, IIPeACTaBIeHHOM Ha PUCYHKE3.

OZHaKO HEeKOTOPhIe OTIMY M IIPU IIPOBeeHUH IBYX
KOHKYPCOB Bce >Ke ObIIM. B OCHOBHOM OHM KaCaIUCh
BO3paCTa IIPeTeHeHTOB, TpeOOBAHUM K 06Pa30BAHUIO
U OIBITY paboThl. B 2017 rony 66110 BBeLEHO TeCTUPO-
BaHMe Ha TeXHHUYEeCKUX CPeACTBaX AJI [IPOBEPKHU OIle-
PaTOPCKUX Ka4ecTB (puc. 4).

O6palaer Ha cebs BHHMaHMe HeGOJIBIIOe obliee
YICI0 YYaCTHUKOB 0T60pa: B 2012 roxy - 304 denoBe-
Ka, B 2017 roxy - 420. HecMoTps Ha TO, 4YTO B 2017 rogy
IIPETEHIEHTOB CTaJI0 Ha 36,3 % 6OJIbIIE, 3TOT Pe3yib-
TaT TPYAHO I[IPHU3HATH BIIOJIHE YAOBIETBOPHUTEIBHBIM.
B pa6orax [2, 3, 4] pacCMOTpPeHBI OCHOBHBIE HaKTODHI,

BIINAIOIINIE Ha ILLa.HHI;II‘/'I II0Ka3aTejIb — COLIHMAJIbHEIE,
OPraHM3allMOHHEIE, YIIDABJI€EHYECKHe.

B KoHKypce 2012 rofia YUCIIO IIpeCcTaBUTeNeN aBUa-
LIMOHHO-KOCMHYEeCKON oTpaciu (AKO) COCTaBIsIo
16,5% OT ob11ero 4ucia IIpeTeHAeHTOB. B 2017 romy
OHO JIOCTHUTIIO 31,2 % (puc.5). IpyrHye ITOKa3aTeIH — YHC-
JIO BOEHHBIX U IPSKAAHCKUX [IPETeHAEHTOB, MY>KUUH
U SKeHIIUH, CpeSHUH 6aJII yCIIeBaeMOCTHU I10 OKOHYa-
HUU BY30B U IIpoUee - He PA3IUYINCh B 060MX KOH-
Kypcax 6ojee ueM Ha 10 %.

ObLLIAA XAPAKTEPUCTMKA PA3BITA CUCTEMb
O0Tb0OPA KOCMOHABTOB

B ob111eM cydae XapaKTep Pa3BUTUS CHCTeMBI 0T60-
Pa KOCMOHABTOB MOSKHO ITPEJICTABUTH KaK BOJIOLU-
OHHO-6MYPKAILTMOHHBIH (puc. 6). TEHAEHIIUU 3BOJIIO-
LIMOHHOTO Pa3BUTHS OMIPENENISIIUCH LITbIM PSIOOM
«TOYeK PAa3BUTHS», XaPaKTEPH3YIOIINUX KOHKDETHbIe
IIPAaKTHYECKHUE IIIaryd, HaIlpaBJIeHHBIe Ha ITOBHIIIE-
HUe «3DeJIOCTH» CUCTeMBI. [lepeuyucIiM OCHOBHEIE
U3 HUX:

1. TIepBBIH B HCTOPUHU OT60P KOCMOHABTOB (1960).
2. TlepBBIY 0T6OD SKeHIIUH (1962).
3. Pemrenrie AH CCCP 06 oT60pe yueHBIX (1965).

4. YTBepKaeHMe [1o1oskeHUs 0 KocMoHaBTax CCCP
(1981).

5. Co3maHue PKA (0T60p - 0OfHA 13 OCHOBHBIX YCTaB-
HBIX 33JIa4 BeIOMCTBa, 1993),

6. YrBepykaeHue Ilonoxkenus o PTHUMITIK (romos-
HOM OpraHH3allMU 110 0T60pPY, 1996).

7. IIpuHsTHe 3aKOHA PP «O KOCMUYECKOHN [IeSITeIb-
HocTH» (1993).

8. IIpukas aByxX MHUHHCTPoB M3 CCCP u MO CCCP,
BBOIAIUN «[I0JIO>KeHHe O MeOULIMHCKOM OCBHe-
TeJIBCTBOBAHUMU...» (2001).

9. ITpuKa3 PocKOCMOCA O CO3MAHUM €AMHOI0 OTPSa
KOCMOHABTOB (2010).

10. IlepBBIF 0T60P HA OCHOBE OTKPBITHIX KOHKYPCOB
(2012).

OTMeTUM, UYTO Ha CUCTeMY 0T60Pa OKa3bIBAIU BIIUSI-
HUe HeKOTOpble COOBITUS 6UYPKALIMOHHOIO Xapak-
Tepa (KpUBEHIE a, b, ¢, d, e, f), IpUBOAALIME BpeMS
OT BpeMeHU K ee HeyCTOMYUBOMY COCTOSIHUIO, Ha pu-
CyHKe 6 OTMeuUeHbI Be TOUKU budypranuu - Bl u B2,
B Touke Bl CTaGMUIBHOCTh U €JUHCTBO PA3BUTHUS CU-
CTeMbI HapyILIJINCh U3MeHeHUSIMU Iopsiika oTbopa,
[IOSIBIEHUEM OT[eNbHBIX BeTBell 0T6opa IpaskaaH-
CKMX YU BOEHHBIX KOCMOHABTOB, CO3[laHMEM Ilapaj-
JIeJIBHOM OPIIITaTHOM CTPYKTYPEHI I10 0T60PY. B Touke
B2 HeycTOM4YMBOe COCTOSIHHE CHCTeMBI 0T60pa 6BIIO
00yCJIOBNIEHO MIPUHSTHIMU U pPeal30BaHHBIMU pe-



OT/INYNS B TPEBOBAHUAX K IPETEHIEHTAM PUC. 5 YYACTHE B 0TBOPE HPETEHI[EH'!'UB
W TIPOLIENYPAM OTBEOPA KOCMOHABTOB 0 113 ABUALIIOHHO-KOCMHUYECKOM OTPACITH

2017 2012 ron 2017 ron

B 2012 1 B 2017 rOAX

2012

Bbiclwee obpasosa- Bbiclee obpasoBaHue
TpeboBaHusA K | Hue 6e3 orpaHnyeHus | Mo MHMKEHEPHbIM UK
obpasoBaHuio | No cneunansHOCTAM | NETHBIM CleuuanbHO-
CTAM

TpeboBaHus MpenenbHbili Bo3pacT | MNpeaenbHbili BO3pacT
K BO3pacTty 33 ropa 35 net

Mo cneuunanbHOCTK Mo cneunanbHOCTU He
OnbIT He MeHee NATU NeT MeHee Tpex net
pab6oThbl 1N HE MEHee Tpex NeT
Ha 0fIHOM MecTe

HoBble MeToauYecKue acnekTbl oT6éopa 2017 roaa:

— BBEAEHO TECTMPOBAHME Ha TEXHUYECKUX CPeACTBaxX
B MHTEpecax NPOBEPKN CMOCOBHOCTEN K ONepaTopCKoi

LEATENIbHOCTHU;

16,5% 31,29

—[IPE/ICTABUTEIN AKO
- OCTAJIbHbIE

— pa3paboTaHo 1 pasMeLLeHO Ha caiTe HUW LMK "CnpaBouHoe PIC. 6 JBO/HOLMOHHO-BH®YPKALOHHDIN

nocobue..." Ans NPeTeHAEHTOB K Ca4e TECTOB Mo
06pa30BaHio M NPOGECCUOHANBHOW NMPUFOAHOCTHU.

B Hacmosiwee Bpems 3@ ombop KOCMo-
HaBmoB B P® 3aKoHo0ameJ/ibHO omBe-
yaem 20cKopnopauyus «POCKOCMOC»

. XAPAKTEP PA3BUTHS CHCTEMbI OTEOPA

PUC. T CTPYKTYPA IIO3TAIHOI'0 5
- [IPO/IOHTUPOBAHHOIO OTBOPA T~ 7 777777

OT60p NpPeTeHAEHTOB

B KaHAWAATbl B KOCMOHaBThI.
3aumcneHne oTobpaHHbIX MPETEHAEHTOB
Ha [A0IKHOCTb KaHAMAATOB B KOCMOH@BTbI
B OTps4 KOCMOHaBTOB PO

0OTt6op
B 9KMMNaX
NS noneta
Ha KOHKPETHOM
MKA. K®O0.
KoMnneKcHble
3aKIIUNTENb-
Hble TPEHMPOB-
KW SKMNaxen

3aueTHble TPEHUPOBKH,
3K3aMeHbl MpU NOArOTOB-
Ke B rpynnax. ExxeroaHas
3KCMEePTU3a COCTOAHUS
340p0Bbs. ATTECTOBaHNE
MBK no pesynbratam
NOArOTOBKN U MEAOCBU-
[leTeNbCTBOBaHMSA
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Focak3saMeHbl U Meao6cnefoBaHus
Ha atane OKIl. 3auncneHuve KaHan-
[aToB, ycrnewHo npoLueawmx OKI,

B rpynmnbl COBEPLUEHCTBOBAHUA U
cneuvanusauuv

masHas

MeAuLIMHKas

KOMUCCHUS. Kocmuueckuii
YTBEpHAeHNE nonert
Tockomuccueit OCHOBHOIO
OCHOBHOIO 3KUNaxa

n nyénupyto-

LLLEro SKMNaKen

Omb6op KocMOHaBmMoB 015
3ayucneHus B ompsio u npo-
XowcdeHusi no020mMoBKU —
JIUWb NepBasi CMyneHb
ombopa yenoBeka 015 nose-
moB B KOCMOC. Ha npakmuke
Mbl Bce20a umeem 0esio

C NPOJIOH2UPOBaHHbIM (NPO0-
JIEHHbIM) 0M60pPOM.

Bo3ayliHo-kocMuyeckas cdepa l
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IIEHUSIMU II0 PACIIMPEeHUI0 YKCIa OpraHu3alUH,
[IPOBOMSINUX HA60pPhl B CBOM OTPSAbI KOCMOHABTOB
(1970-2003 rr.). C yueToM CKa3aHHOro, I u III 3Tamsl
Pa3BUTHUS CHCTEMBl MOXKHO CYMUTATh 3TallaMM CTa-
6HIBHOIO COCTOSIHMS, a 3TaIl Il - 3TarioM MeTacTabHIb-
HOT'O COCTOSTHUS.

CucreMa 0T60pa KOCMOHABTOB MMeEeT YCTOMYUBHIE
UHTEerpallOHHbIe CBSI3U C CHCTeMaMU IIOATOTOBKU
KOCMOHABTOB U 0becriedeHUs] KOCMUYeCKUX I10JIeTOB.
Tun IIKK 1 riporpaMMa I10j1eTa OIIpesesisiioT TpeboBa-
HUS K KBUITUOUKALIMM KOCMOHABTOB, a U3 HUX BbITe-
KaIOT TPebOBaHUS K IIOATOTOBKE 3KUIIKEN U 0TOOpY
IIpeTeHIeHTOB 111 OPMUPOBAHUS ITOCIeNHUX. [Ipu
5TOM OT6OP KOCMOHABTOB [JISI 3aUMC/IEHUSI B OTPS[
U [IPOXOXKAEHUS [IOITOTOBKU SIBJISIETCS JIUIID [1€PBOM
CTYIIeHBIO OTOOpa YeroBeKa [JIs II0JIeTOB B KOCMOC.
Ha mpakTuKe MBI BCera MMeeM [eJIi0 C IIPOJIOHTHUPO-
BaHHBIM (IIPOAJIEHHEIM) 0OT60POM [9].

Ero CyTh 3aKIIOYAETCS B ClegyooieM. OT MOMEHTA
3a4HCIEHUS B OTPSIZ, U O BBIXOAA M3 HETO KOCMOHABT
CUMTAETCS OEHCTBYIOIIMM (aKTUBHBIM). B 3TOT Ie-
puon Ha oHe IMOATOTOBKU K KOCMHUYECKUM II0JIETaM
OH MHOTOKPATHO ITPOXOJUT Pa3IUYHbIe OT6OPOYUHEIE
IIpoLenyprl (puc. 7). B OCHOBHOM 3TO MEIMIIMHCKHE
06C/IemoBaHUs, IICUXOJOTMYECKHMe TEeCTHPOBAHMUS,
TeopeTHYecKHe 5K3aMeHbl Ha 3HaHHEe KOCMMYECKOH
TeXHUKHU, IIPOBEpKA OIIEPATOPCKUX CIIOCOGHOCTEH
Ha TpeHaKepax M YMEHHUH BBIIOTHSATH HCCIEIOBa-
TeJIBCKUE U HUCIIBITaTeIbHbIE 3aJaYH .

[TpOJIOHTPOBAHHAII 0T60D AAET BO3MOXKHOCTH H0j1ee
[JIy60KO M3y4YaTh JIMYHOCTh KOCMOHABTA, YTO, B CBOIO
odyepe[b, II03BOJISET KOPPEKTHUPOBATh U IIPOTHO3HPO-
BaTh €ro IIPOdEeCCHOHAIBHYIO ITIOATOTOBKY .

Ba)KHOM XapaKTepHUCTUKOM CHCTeMBI 0T6opa SIBIIS-
€TCSL JIUTEIBHOCTD HaXOXKIOEHUS 0TOOPAHHBIX KOCMO-
HaBTOB B YHCJIe AeHCTBYIOIIMX. C OHOM CTOPOHBI, OHA
I103BOJIsIeT OLIeHUTH, B KAaKOM Mepe cucTeMa obeclie-
4uBaeT MpodecCHOHAIBHOE [OJITOJeTHe KOCMOHAB-
TOB, C IPYTOM - OT Hee 3aBHCUT YaCTOTa HOBBIX Habo-
poB. IIpencTaBieHMe 0 Hell faeT pucyHok 8. Kak BUAUM,
BpeMsi ITpebbIBAHUS B OTpsizie 60s1ee IT0JI0OBUHEL KOCMO-
HaBTOB (54,5%) B CTaTyce AEHCTBYIOIIMX COCTABJISET
oT 10 zo 25 j1eT.

B HacTosi1Iee BpeMsi 32 0T60P KOCMOHABTOB B P 3aK0-
HOLATEeJIbHO OTBedaeT OCKOPIIOpaLys «POCKOCMOC».
Ee motHOMOUUS B 3TOM cdepe orpefieneHbl defepanb-
HBIM 3aKOHOM OT 13.07.2015 Ne 215 «O T'ocymapcTBeH-
HOM KOPHIOPALIMU II0 KOCMHYECKOM JesTelbHOCTH
"Pockocmoc"y.

OTO6paHHBIMU B OTPSIL KOCMOHABTOB MOTYT OBIThH
TOJIBKO I'pakfaHe Poccuiickoyr defepaliiui U TOJNb-
KO Ha OCHOBe KOHKypCa. 9TO YCIOBHE 3aKpeIlIEHO
B 3aKOHe «O KOCMHYECKOH! OesTelIbHOCTH» (1993 T,
Ne 5663-1 ¢ ©U3MeHeHUSIMHU OT 13.07.2015, cT. 20). Ilo-
PSIIOK U YCJIOBUSL KOHKYPCOB B OGIIUX YepTaX oIlpe-
mensiorcss [pakmaHCKUM KOJEeKCOM PoCCHUIICKOM

denepallviv, a OCHOBHBIE ITPaBUIa UX IIPOBELEHUS
ycTa”HaBiauBaeT 'K «POCKOCMOC» KOHKDETHO Mg
Kaskmoro Habopa. OCHOBHBIE ITPaBHJIA BKIIIOYAIOT:
IPUHATHIE IPUHIUIBL 0T60pa (OTKPBITOCTD, J06PO-
BOJIBHOCTb, MHAWUBUAYIBHOCTh U [P.); COCTAB BU-
JIOB 0TOOpa; COCTAaB KOMMCCHUI, OCYIIeCTBIISIONUIUX
0T60p; TpebOBaHUS K IIPETEHASHTAM II0 BUIAM OT-
60pa; 1ocIe0BaTeIbHOCTD U COZlepsKaHUe IIPoLenyP
oTbopa; oblIre MeTOOAHUYeCcKHe IOAXO0AbI K IIPOBee-
HHIO 0T60pa KaHIUAATOB B KOCMOHABTHI [3, 11].

B paMKax MeXXAyHapoaHoro mpoekra MKC poccuii-
cKas cucteMa oT6opa KOCMOHABTOB U CCTEMBI 0THO-
pa [IapTHEPOB IOIYUYUIU HeobXoauMoe conKkeHue,
4TO 06eCIieuymnio peanmu3alnio 06X IPUHIINIIOB,
PeryIupymoIux MeToAbl U KpUTepuu orbopa, Ha-
3HAa4YeHHs, IIOATOTOBKU U CepTUOUKALIUHU UIEHOB
skunakeir MKC.

CPABHEHVE OTEYECTBEHHOM CCTEMbI 0TBOPA
KOCMOHABTOB C 3APYBEXHbIMIA

CoBpeMeHHEBIe CHCTEMEI 0T60pa KOCMOHABTOB B Poc-
CHU U 32 Py6eskOM JOBOJIBHO GJIM3KU II0 CTPYKTYpE
3TaIlOB, UX CONEPSKAHMIO, BUAAM KOHKYPCOB H OC-
HOBHBIM TPE6OB3.HI/IHM K IIpeTeH[JeHTaM (HaHI/I‘-II/Ie
CPasKOAHCTBA CTPAHBI, BHICIIETO TEXHUYECKOTrO, Me-
JUIIMHCKOTO, JIETHOTO 06pa30oBaHUs U Ap.). BMmecTe
C TEeM eCTb U OT/IMYUS.

B CIIIA 60JBIIMHCTBO KOHKYPCOB IO OTH6OPY acTpo-
HaBTOB OBUIM OTKPBITBIMU. [10 BOEHHBIM ITPOrpPaM-
MaM OOBSIBJISIU 3aKPbIThle KOHKYPCHL U ITPOBOAIIN
UHAUBUAYIbHBIE Habophl. BO Bcex KOHKypCax yda-
CTBOBJIM KaK BOEHHBIE, TaK U I'PAKIAHCKHUe CIIellra-
JUCTHL [9]. Jlo 2017 roga peKOPAHBIM ObUI KOHKYPC
1978 roga mpu Habope 110 IrporpaMme «CIIeHC MIATTII» —
229 yejI0BEeK Ha MeCTO.

Ha cepenuny 2017 roga B otpsage HACA YMCINIOCH
43 nerCTBYIOIIUX ACTPOHABTA, YTO MOSKHO CUUTATH
U36BITOYHBIM IIPU JENCTBYIOIIEN cxeMe II0JIeTOB
Ha MKC Ha poccurickux «Coro3ax». OZHAKO C yde-
TOM IIepCIIeKTUBEI I10JIeTOB Ha HOBBIX TPAHCIIOPT-
HBIX Kopabnsax tumna Orion, Crew Dragon, CST-100
KOCMHYecKoe areHTCTBO CIIA B 2017 rony IIpoBeJIo
elle OAMH, 22-H II0 CYeTy, Habop acTpPOHABTOB [7].
KoHKypc cocTaBua 1529 yenoBeK Ha MeCTO. BrIIO
0TO06paHO 12 Ues0BeK - CEMb MYKUUH U IISITh SKeH-
IIKH B Bo3pacTe oT 29 1o 42 (!) meT. UHTepecHo, 4To
ceMepo UMEIOT [IBa BHICIINX 06Pa30BaHUS U ISITEPO
CBSI3aHBI C UCCIIeJOBAHUSIMU MOPel U OKeaHOoB - 3Ta
JlesITeNIBHOCTh BO MHOT'OM CX0XKa C paboToM B KOCMO-
ce, IIOCKOJIBKY B 060MX CJIy4asiX YeI0BeK HaXOqUTCS
B 3KCTPEMAJIbHOM cpefie obuTaHus. Cpegu oTo6paH-
HBIX — OOWH JIETYKUK-KUCIIBITATe/b, OGUH IIHJIOT-HC-
CjlefoBaTelb U ABa yYeHbIX. OCTalIbHbIE — IETYUKHU
U UHXXeHephbl. OOWH LITypPMaH U OOUH IIUJIOT UMe-



@ OTHOCHTE/IbHAS ITHTENBHOCTD
HAXOMIEHHS KOCMOHABTOB B OTPSIIE

(HABOPbI C 1960 110 2012 IT))

324 0,5%

12,1% 22 6% — 1105 NET
~5-10 NIET 1. 1y6pos
= 10-15 JIET
20.3% ~15-20 JIET

19.% —20-25 [IET
' m— 25-30 JIET
m—30-35 JIET

. MemenuH

KocMoHaBTbI-UcnbITaTeNu
(nepBbili omKpbIMbIl KOHKYPCHbIG oméop 2012 e.)

CTPYKTYPA i COCTAB GAKTOPOB U YC/TOBHIA, BTUAIOIIMX HA TIPOOGECCHOHATBHYIO
NEATENBHOCTb KOCMOHABTOB B OKOJ/IO/TYHHOM MTPOCTPAHCTBE 1 HA JIYHE

Bosbluas yaaneHHOCTb OT 3eMn (~384 meic. KM)

Hanuuwe rpasutauuu (1/6 semHod, g = 1,623 M/c?)

Hannume ocBeLLeHHOM 1 3aTeHEHHOI 30H (Ha NOBEPXHOCTMN U B KpaTepax)
Bosbluas ANUTENbHOCTb JIYHHOR HOUW (=14 3eMHbIX CYymMOK)

TemnepaTypa Ha NMoBepxHOCTU U B KpaTepax ~ (+120 +-170) °C

CnoxHbIi penbed NoBepXHOCTU (Hasuyue 20pHOli MecmHocmu ¢ 601bLWUM KONUYeCmBOM
Kpamepos co cKknoHamu 9o 40 epad. u duamempom om 2 9o 300 M; Hasnu4ue omHocu-
mesibHO 2n1adKux Mopeli; Haauque NPsMbIX U U3BUAUCMbIX 60p030)

MbINb HAa NOBEPXHOCTU (CpedHul pasmep yacmuy ~70 MKM)

JlyHHbI€ TYHHENN By/IKaHNYECKOro NPOUCXOMAEHUS

Cnaboe MarHuTHoe none (~ 10 om Bes. 3eMHO20)

Hu3Kas TennonpoBOAHOCTbL MOBEPXHOCTU CNOEB (Memnepamepa epyHma Ha aybuHe 1 M
npakmu4ecKu NOCMOosIHHa)

Hanuune BoasiHoro nbaa (~ 600 MIH MOHH)

- mnycnosus
Ha JlyHe

Paavauus npy oTCyTCTBUM MarHUTocdepbl JlyHbl (Mpu UCMOYHUKE: CONHEYHAs], NPOMOHbI
0M COJTHEYHbIX BCNbILUEK, 2a/1aKMUYECKOe MagHUMHOE U3J/ly4eHue)

MeTeopuTsl (U3-3a 0OmcymcmBusi ammMocghepsl Bce MEMEOPUMbI DOCMU2atom NOBEPXHO-
cmu JlyHbi)

BakyyM (p ~ 15X 10" Mm pm. cm)
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0T CIIeLMAJIPHOCTh Bpayda. Bce OTOOpaHHBIE KaH-
OUAATH OYAYT IPOXOAUTDH OBIEeKOCMUYECKYIO IT0/I-
TOTOBKY B LleHTpe JI’)KOHCOHA B TeUYeHMe OBYX JIeT,
AHAJIOTUYHO TOMY, KaK ee IIPOXOAST I10cCie oTbopa
pOCCUMICKMe KaHAUAATH B KOCMOHABTHI, IIMaHU-
pyeTcs, UTO BCe HOBble aCTPOHABTHL OYAYT U3ydaTh
PYCCKUM SI3BIK.

CaMOCTOSITeIBHO IIPOBOSUT OTOOP acTpoHaBTOB Ka-
HaJCKOe KOCMHUYEeCKoe areHTCTBO (KKA). ITocie oT6o-
pa KaHOUOATHL Ha I10JIeTHl IIPUKOMAaHAMPOBBIBAIOTCS
KoTpsany HACA. K ouepegHOMY OT60PY 2016 TOfia OTPSIT,
KKA cocTosi1 U3 ABYX 4enoBeK. B 2017 rogy K HUM L0-
6aBUJIUCH ellle BOe; OJUH — BOEHHBIN JIeTUHUK-UCIIHI-
TaTeb B Bo3pacTe 35 JIeT, Apyras - TPOKIAHCKUM Pas-
PaboTUMK KOCMUYECKOM TeXHUKU B Bo3pacTe 29 JeT.
KoHKypc 2017 roga coctaniisit 1886 yeloBeK Ha MeCTo.

OTt60p acTpoHABTOB KKA OT/IMYAIOT [iBe 0COOEHHO-
ctu. ITocsie pacCMOTPeHU S JOKYMEHTOB IIpeTeH eHThI
CIAIOT TPAAULIMOHHBIN 5K3aMeH IIOCTYIIAIOIIUX Ha ro-
CyZapcTBeHHYIO Cayk6y [8]. BTopass oco6eHHOCTh -
TeCTUPOBaHMEe Ha TEeXHUYECKUX CPeACTBaX (CTeHAAX
MaHuIynsTopa «KaHamapm-2»), TOe OLIeHHBAeTCs
06yyaeMoCTh OyAYIIMX aCTPOHABTOB M CIIOCOGHOCTH
K OIIepaTOPCKOM JesTelbHOCTH. CXOKasl IIpoliefy-
Pa BBeleHa IIPU OPraHM3al[MU KOHKYPCHOIO 0T60pa
B HUMU LIIK [3]. COOTBETCTBHE IIPETEHAEHTOB APYTHUM
TpebOBaHUSIM - AHTPOIIOMETPHUUYEeCKUM, MeIUIIMH-
CKUM, [ICUXOJIOTUYEeCKUM, 110 GU3NYeCKOM II0ATOTOB-
JIEHHOCTHU, 10 06pa30BaHUIO - OLIeHMBAETCS 110 MEeTO-
OHKaM, CXOSKMM C aMePHUKAaHCKIMHU U POCCUHCKIMU,

OT60p B 0TS EBPOITEHICKOr0 KOCMUYECKOTO areHT-
cTBa (EKA) IIPOBOJUTCS TOJIBKO HAa OCHOBE OTKPBITHIX
KOHKYPCOB. Bcero 6bIO OCYLIECTBIEHO YeThIpe Ha-

60opa, a B OTPsifie COCTOSINIO 28 ACTPOHABTOB, I[1epBHIH
Habop npoxoaua B 1977 rony, Ipu 3TOM Bce 0T6OpOU-
HBIe IIpoLlefyphl MIpPOBOAMIKMCH B CIIA. HauMHasg
CO BTOPOro Habopa TeCcTUPOBAHUS, 06CIIeLOBAHUS
U IpyTHe IIPOBEPKU ITPeTeHIeHThI ITPOXOAWIU B EB-
porte. CaMbIMi GOJBIION KOHKYPC COCTaBUI 6ojiee
700 4yeyioBeK Ha MeCTO.

KpoMe CTaHOAPTHBIX TPebOBaHUM, KaCAIOUINXCS
BO3pacTa, 06pa3oBaHUs, OIIbITA Pa6OThl, MeIUIINH-
CKUX U IICUXOJIOTUYEeCKUX TPebOBaHUM, K IIpeTeH-
JeHTaM IIDeIbSBISIINCh U Opyrue: obs3aTelbHEIE
3HaHUS B obnactu GU3MKU, XUMHUU, OGUOJIOTUHU,
du3uonorun, CrIoco6HOCTh IIPOBOAUTH UCCIEOBa-
HUS, HAJIMYUe OIIePAaTOPCKUX KauecTB. Kak BUAUM,
IIPUHILUIBI, [I0JIOKEHHBIe B OCHOBY 0T60pa acTpo-
HaBTOB EKA, oueHb 6/1M3KU POCCUMICKUM,

ENVHBIN eBPOIIEMCKUM OTPsSZ aCTPOHABTOB OBLI
Cco34aH B 1998 rony B KOJIMYeCTBe 16 YeloBeK.

B KHP Tpu nepBhIX Habopa KOCMOHABTOB (TalIKOHAB-
TOB) 6BLIM IIpOBefeHHl B 1970-1986 rogax [1]. OgHaKo
M3-32 HErOTOBHOCTU KOCMMYECKOM TeXHUKH K IIO-
JIeTaM OTOOpaHHBbIe KaHAUIATHL He ObUIM BOCTpebo-
BaHBI. DTU HAOOPBI CYUTAIOTCI HeODULIMIBHBIMHU.
IlepBBIE OQUIIMATBHBIE OTO0p B KuTae COCTOSIICS
B 1995-1998 romax 1 6bUI CBSI3aH C peayIM3al[kel HallU-
OHQIBHOM IIHUIOTHPYEMOM IIPOrPaMMEBI «IIIeHBUsKOY»
[5]. PaccMaTpUBAINCh KAHAUAATYPHL 1504 BOEHHBIX
JIETYUKOB, U3 KOTOPHIX B OTPSIL OTOGPIIH 14 YesloBeK.
K TalikOHaBTaM IIPeLBSIBISUIMCH CIefyolue Tpebo-
BaHMSI: BO3pPACT He cTapie 35 jeT; Bec He 6oiee 70 KT;
pocT He 6ostee 170 cM, HajleT He MeHee 600 YacoB, COOT-
BETCTBUE YCTAHOBJIEHHBIM KPUTEPHSIM 06pa30BaTesIb-
HOT'0, MEIUIIMHCKOTO U IICUXO0JIOTMYeCKOro 0Toopa.



B Habope 2009-2010 rofioB B UMClie CEMU KOCMOHABTOB,
BKJIIOYEHHBIX B OTPSM, OBUIU [Be SKeHIIUHBI. Bce KaHIU-
IAThl 6BUIM BOEHHOCTYKAIIUMU-TIUIOTAMHU .

XapakTepHbBIMU UYepTaMU OTOOpAa TAMKOHABTOB SIBIISUIHCH
Tpe6OBaHUSI HAJTUYMS BBHICIIEr0 06pa30BaHUS U BIaleHUS
JITHBIMM HaBbIKAMM, a TakoKe IIPOBEPKA COCTABA CEMBHU.
B 11e;10M TpeboBaHUs 110 0T60PY 6BLIU H0Jiee SKeCTKUMU, YeM
B IPYTHX CTPaHaX.

[IpOmOIKUTENIPHOCTh KoKAoro orbopa B KHP cocTapisiia
He MeHee IIeCTH MecdleB. YYaCTHHKU KOHKypcCa JeIHINCh
Ha CPYIIIEI B 3aBUCHMOCTH OT BO3pacTa, COCTOSSHUS 340POBbs
Y HaIIPaBISUIMCh Ha KIMHHYECKHe U IICUXOJIOrHYecKue 06-
CJIefoBaHUSI. MeAUILIMHCKHUIM OCMOTD BIUIIOYaI 100 IYHKTOB,
B TOM 4YHCJIe PACCMOTPeHUe UCTOPUL 601e3Hel YJIeHOB CeMbH
Ha [IPOTSDKEeHUU Tpex IIOKOJIeHMM. Ha BTOpOM 3Talle IIpeTeH-
IEeHTHl IIPOXOLMJIM TeCThl Ha BBISIBJIEHHE JIYYIINX MOpPaJlb-
HO-TICUXOJIOTUYEeCKUX KayecTB.

B 2017 ropy B CBSI3HU C pacCllIMpeHHeM 33[ad II0 MCII0/Ib30Ba-
HUIO HAITMOHIBHBIX OPOUTAIBHBIX CTAHLIME KUTal 06BSIBUI
0 BKJIIOYEHUHU B YHCJIO IIPETEHIEHTOB Ha 0TOOP IPasKAAHCKUX
HH>KEHEePOB U YUYeHBIX.

[19Th HA6OPOB ACTPOHABTOB IIpoBena SIIOHUSA: B 1984-
1985romax, B1991-1992romax, B1995-1996 rogax, 81998 rony
U B 2008-2009 rogax. OTo6paHHBIE K IT0JIeTaM KaHUAThI
BBIIIOJIHSUIM KOCMHYeCKHe MUCCHUU B Koollepauuu c CIIA
u Poccuell. B yncie 0cobeHHOCTeH oT60pa MOXKHO OTMe-
TUTb [IOBBIIIIEHHOe BHUMaHMe K 06pa3oBaTeIbHOMY CTa-
TyCy IIDEeTeHJIeHTOB U OIIBITy PaboTHl B 06JIaCTH HAYYHBIX
HCCIIef0BAHUM - TPe6OBaJICS CTaK IPAKTHYECKON HAayYHOMN
paboThl He MeHee TpeX jIeT. [IPOBePKY YPOBHS GHU3HUYEeCKOHN
IIOATOTOBJIEHHOCTH IIDETeHOEHTHI IIDOXOOUJIIN B HeHTpe
JIskOHCOHA Mo MeTomukaMm HACA. IIpu otbope 1998 rona
B [IOIIOJIHEHUeE K OOBIYHBIM IIPOLlelypaM Ha IIepBOM 3Talle
6BUTU BBeeHBI IHMChbMEHHBIE 3K3aMeHHBI I10 06111e06pa3oBa-
TeJIBHBIM JUCLHUIUIMHAM, 4 Ha BTOPDOM 3Talle 10 3THUM >Xe
OUCLMIINIMHAM IIPDOBOLUIINCH YCTHEIE cobeceloBaHUS.

Kak BUAMM, IIpOLleAyphl 0TH60pa SIIIOHCKUX ACTPOHABTOB
10 BUZaM 0oT60opa, MeToaM OLIEHHUBAHUS 06pa30BaTEIbHO-
0 YPOBHSI B 3HAUUTEJIBHON Mepe CXOXKHU C POCCUHCKUMU,
He6obIIye OTINYUS He SIBISIOTCS CYyIeCTBEHHBIMHU,

OCOBEHHOCTW OTBOPA KOCMOHABTOB
[INATIONETOB B OKONO/TYHHOM
[IPOCTPAHCTBE W HA JIYHY

®aKTOpHL U YCIOBUS, BIUAIOIIMEe Ha KadyeCTBO IIpodec-
CHOHAJIPHOM [esITeIbHOCTH KOCMOHABTOB Ha JIyHe, 6y-
OYT CYILIEeCTBEHHO OTJIMYATBhCS OT TeX, KOTOPble UMEITCI
Ha Op6HTe HUCKYCCTBEHHOIO CIIYTHUKA 3eMJIU, IJe 06bId-
HO paborarT 3xkunaxku IIKK. B 0OCHOBHOM 3TH GaKTOPEI
U YCJIIOBUS OIIPeeIsIOTCS I10JI0KeHHueM JIVHBL B KOCMUYe-
CKOM IIDOCTPAHCTBe, ee reoyoro-reorpadpuyeckKMMU 0OCO-
6eHHOCTSIMU, & TAKKe XaPaKTePUCTHUKAMU OKOJI0JIYHHOTO
KOCMHUYeCKOro IIPOCTPAHCTBA (puc. 9).

BosaywHo-KkocMmy

OCOBbIE TPEBOBAHWA,
NMPEADBABNIAEMBIE K KAHANAATAM
B KOCMOHABTbI B HEKOTOPbIX
CTPAHAX

KaHagaa: c0aya mpaduyuoHHO20 3K3aMme-
Ha nocmynaroujux Ha 20Cy0apCmBEHHYO
cayncoy

EBponeiickoe KOCMUYECKOE areHTCTBO:
npoBepkKa obsizameJibHbix 3HaHull B 0611a-
cmu ¢busuKu, xumuu, 6uoso2uu, a makwe
CNoCcobHOCMU NPOBOOUMb Hay4Hble UCCe-
doBaHus

Kutan: nposepKka cocmasa cembu, paccMo-
mpeHue ucmoputi 6ose3Heli U1eHOB CeMbU
Ha npomsaMceHUU Mpex NOKoIeHUl

ANOHUA: CMaxc npakmu4yecKol Hay4HoU
pabomsbi He MEHEE MPEX JIem

ckaa chepa | Aerospace Sphere J




106

OTobpaHHbIe KOCMOHABTHI JIOJDKHBL OBITH CIIOCOOHBL
He TOJIBKO JJIUTENIBHO II€PeHOCUTH cIleljuduyeckrie
JIyHHBIE YCJIOBUSI, HO U 3PPEKTHBHO BBIIIOIHSITD CJIOXK-
HYI0O TBODYECKYI0O U OIIePATOPCKYIO [esTelbHOCTb.
[JIaBHOM 4YepTOM 3TOM JesATelIbHOCTU Oy[eT ee aBTO-
HOMHOCTh Ha OOJIBIIOM PAaCCTOSTHUU OT 3eMnau 6e3
BO3MOYKHOCTH 5KCTPEHHOM IIOAJIeP>KKU B ClIydae BO3-
HUKHOBEHMUS aBAPUHHBIX CUTYALIUIM. DKUIIKU JIyH-
HBIX 3KCIIeIUIIUN [OJDKHBI YMETb CaMOCTOSITEIBHO
[IPUHUMATh PelleHUs I10 JMKBUJALIMU HeIITATHBIX
CUTYallMM, OKa3bIBATh MEAULIMHCKYIO IIOMOIIbL ADYT
ZIPYTY, 6BITE TOTOBBI, IIPU HEOOXOAMMOCTH, K 9KCTPEeH-
HOM 3BaKyalliu Ha 3eM0. Ho ¥ 3TOro HefoCTaTO4YHO.

KocMOHaBTHI, YYACTBYIOIIHE B II0JIETAX B OKOJIONIYH-
HOM KOCMHYECKOM IIPOCTPAHCTBe U Ha JIYHY, JO/IKHBI
00J1aaTh LIeTIBIM PSIIOM TaK Ha3bIBaeMbIX ITPOdPecCHo-
HaJIPHO BKHBIX KadecTB (I1BK). ITo cytu, IIBK - 31O
COBOKYITHOCTD XapPaKTEPHUCTUK, CBOMCTB U KOMIIETeH-
LIUHF, Heo6XOOUMBIX KOCMOHABTY [JISI BBIIIOJIHEHUS
mpodecCuOHAIBPHON AesTeNIbHOCTU. K OCHOBHBIM Ta-
KHM Ka4yeCcTBaM MOKHO OTHECTH CIeAyIomIYe [3, 9, 10]:

* OYHKIIMOHAIBHBIE (CITOCOGHOCTh K aBTOHOMHOH
JIeSITeIBHOCTH,, BBITIOJIHEHHUIO OITEPATOPCKUX U Ha-
VUHBIX 33/1a4 Ha 60JIBIIHX PACCTOSTHUSAX OT 3eMJIH,
BHeE 30H (MJIM OTPAaHUYEHUSX) PAAUOBUINUMOCTH,
Ha CJIOKHBIX TPAeKTOPHSIX I10JIeTa, B TOUKAX JIMOpa-
LMY, Ha JIyHe ¥ 0p6uTax JIVHBI; OIIBIT CAMOCTOSI-
TEJIBHOM PA6OTHI CO CJIOSKHBIMU TEXHUYECKUMU
KOMIIJIEKCAMHU);

* ncuxodU3uoIoruuecKkue (camoobnaganue,
BBIZIEPSKKA, SMOILIMOHAIbHAS YPABHOBELIEHHOCTh
B YCUJIOBUSIX JJIMTENIBHOM PA6OTHL Ha 60/IBIIIOM
YAUIEHUU OT 3eMJIU U IIPU BO3IEeHCTBUHU IKCTpe-
MaIBHBIX PaKTOPOB; BEIHOCIKBOCTE IIPH 6OJIBIIIOM
o6beMe paboT B OTKPEITOM KOCMOCe, Ha JIyHe IIpU
TpaBUTALIUU 1/6 g U CJIOSKHOM pesibede II0BePXHO-
CTH; YCTOMYHUBOCTb (ITePeKII0YaeMOCTh) U AP.);

e dusuyeckue (BBIHOCIUBOCTH, OBICTPOTA, TUOKOCTD,
CII0CO6HOCTE K YOPMHUPOBAHUIO ITPUKIATHBIX JBU-
raTeIbHBIX HABBIKOB B CKadaHIpax; CHIa MBIIIIEeY-
HBIX I'PYIIII HOT U PYK);

* MeIUKO-PH3HMOIOTHYECKHe (aJaIITaLIH OpraHr3Ma
K TPYAY B 9KCTPEMAIBHBIX YCIIOBUSX, YPOBEHD PH-
3MYeCKOM PaboTOCIIOCOOHOCTH,, BLIOMeXaHUYeCKUe
BO3MOXKHOCTH YejI0BeKa K JJIUTeIbHOMY I10/Iep-
SKQHHIO IT03BI CTOSI IIPU MUHHUMAJIBHOM YTOMJIEHHH
COOTBETCTBYIOLIMX MBILIIEYHBIX IPYIIII);

* 06pa30BaTENIbHO-KY/IBTYPOJIOTYeCKHe (3HaHHe
bU3MYeCKUX U IeoNoro-reorpadrnieckux xapaKkre-
PHCTHK 1 CBOMCTB JIYHBI, CBOKCTB OKOJIOJIYHHOTO
IIPOCTPAHCTBA, UCTOPUKO-TEXHUYECKUX aCTIeKTOB
OCBOEHMU S JIYHBI KOCMUYEeCKUMU CPe[ICTBAMMU);

* NHTEJJIEKTyaJIbHbIE (YMEHI/IE IIOHHMMATh U OLI€HH-
BAaTb HAYYHYIO I/IH(I)OpMaLII/IIO, IIOHHUMAThb TEXHOJIO-
Tun BHpTyaJIbHOﬁ PeaJIbHOCTH ; OBITH 3HAKOMBIM
C TeXHOJIOTHSIMH pO6OTOTEXHI/IKI/I; IIPpAKTHUYeCKasa
HAITIPDABJIEHHOCTDb I/IHTeJ'UIEKTa);

 JIMYHOCTHBIE (CIIOCOBHOCTD AJTUTEIBHO PabOTaTh
B 9KHUITaKE B aBTOHOMHBIX YCIIOBUSIX; YMEHHE Op-
TaHM30BaTh U BBHIIIONHATH KOJUIEKTUBHYIO AesSITe b
HOCTb; CTEIIEHb TPEBOSKHOCTH B YCJIOBUSIX HEPACYET-
HBIX CUTYaLHE).

[IpodeccroHaIbHEIE TPeOOBAHUS K OTOMpAEMBIM
KaHauaaTtaM 6ynyT GOopMyIHPOBATHCS C YI€TOM BHI-
6paHHBIX [IBK, KOHKPETHBIX JAHHBIX II0 JIYHHBIM
KOCMUYECKMM KOMILIeKCaM, 33aad HCCIeloBaHUM
Ha JIyHe, HOBBIX HAy4HBIX HOAHHBIX II0 BIHSHUIO
Ha 4YesioBeKa OIaCHBIX GaKTOPOB OKOJIOIYHHOIO IIPO-
CTPAaHCTBA U Cpefpl O6MTaHUs Ha JIyHe (pagualius,
MHKPOMETEOPHUTHI, JIYHHAS IIbUIb, TMIIOMarHHUTHAs
cpeja U [Ip.), HOBOM HHGOPMALUH, IIOTy4YaeMOM
II0 pe3yJIbTaTaM II0JIeTOB 6ECIIMIOTHHIX (ABTOMAaTHYe-
CKUX) KOCMUYECKUX aIIIIaPATOB.

BbIBO/bI

1. CucteMbl 0T60pa KOCMOHAaBTOB U aCTPOHABTOB
B CCCP (P®) u CIIIA GOpMHPOBAIUCH B TEUEHHE ITOYUTH
60 j1eT. B APYrUX CTpPaHAX M KOCMHYECKUX ar€HTCTBaX
(KHP, KaHama, EKA, SIIOHHSI) TEXHOJOTHMM OT60pa
B OCHOBHOM CTPOMUTHICh Ha 6a3€e KOHLIEITIIMH , ITPUHIIU-
IIOB ¥ METO/IOB, CO3AaHHBIX B CCCP (P®) u CIIIA.

OCHOBHO€ OT/IMYME IPUHIUIIOB M TEXHOJIOTHUH OT-
60pa KOCMOHABTOB M aCTPOHABTOB Ha Pa3HbIX 3TAIlaX
Pa3BUTHS MMHWIOTHUPYEeMON KOCMOHABTHKU OITpeJIesisi-
JIOCh XapaKTePOM M MaCIITabaMH ITPOBOAMMBIX KOH-
KypCOB (BeJOMCTBEHHBIE, MEXKBeLOMCTBeHHEIe, OT-
KDBITBIE).

2. KHacros1emy BpeMeHU B PO cbopMUpoBaHa efu-
Has IIOJIMTHKA 0T60pa KOCMOHABTOB, KOTOpas obecrie-
YKMBAETCsA.

* 3AKOHOZATEILHOM OTBETCTBEHHOCThIO I'K «POCKOC-
MOC» 32 0TOOP KOCMOHABTOB;

e HaJTMYMEM eSHUHOr0 OTPSIAA KOCMOHABTOB PocKoc-
Moca;

 OTKPBITOCTBIO KOHKYPCHBIX OTOOPOB;
e @QMHCTBOM KOMUCCHH, IIPOBOASILIHUX OTOOD;

e eMHBIM OPSAAKOM (IIPABUIAMMU, TPEOOBAHUSIMU)
0T60pa Jy1s1 BCeX KaTerOPU IIPeTeHAEHTOB U 06111
HOCTBIO ITPOLIeyp OT60pa.

3. Co3maHHas CHUCTeMa KOHKYPCHBIX OT60POB KOCMO-
HaBTOB MOYKET 6BITh MCITOJIB30BaHA IS 06eCIIeYeHUs
[IePCIIEKTUBHBIX ITHIOTUPYEMBIX IIOJIETOB B OKOJIO-
JIYHHOM ITPOCTPAHCTBe, Ha JIYHY U B JAJIBHUI KOCMOC.
[1o MHEHHUIO aBTOPOB, KapAUHAJIBHOM IT€PECTPOHKU
CHCTeMBI 0T60pA He ITOTPeGyeTcs. B TO sKe BpeMs LOJIK-
Ha 6BITh OCYIIECTB/IEHA ee afaIlTallksd K HOBBIM KOC-
MHUYECKUM ITpOrpaMMaM U YCIOBHSIM aBTOHOMHOM
JIeSTeTPHOCTH KOCMOHABTOB, HAXOSIIMXCI Ha 60JIb-
ILIIOM YAQUIEHUH OT 3eMJIH.
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NYHHAS bA3A

‘ ALl,I/IFl I B CTATbE NWAET PEYb

O AETAJIbHO NMPOCYNTAHHOM MPO-
EKTE JIYHHOW BA3bl HA 12 YEJIOBEK,
KOTOPbI BblJ1 PASPAEOTAH B CCCP
OKOJIO 50 JIET HA3A/A. 2TOT NPOEKT
HE BblJ1 PEAJIN30BAH MO 3KOHOMMW-
YECKUM MPUYNHAM, HO HE YCTAPEN
1 BMOJIHE MOXKET BblTb OCYLLECT-
BJIEH B HEAAJIEKOM BYAYLLEM.

KnroueBble cnoBa: Baadumup bapMmuH,
_———0oJs1le0BpeMeHHas yHHas 6aza, KoMaHOHbIU
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Makem Moy 0CHOBHO20 coopywceHus [J16
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HAYAJIO ITPOEKTA

Ente B camoM Haudajne 1960-x Cepreit Koponér
HaMeTUJI OCHOBHBIE 3TaIlbl OCBOEHMS HAIIero
HOYHOTO CBETHJIA, [JIABHBIMU M3 KOTOPHIX GBITH
IHUJIOTUPYEMBIHN 06JIeT U BhICR[IKa KOCMOHABTA.
OIHaKO Me4YTall OH O APYIrOM...

-V Koponésa c geTcTBa 6blJIa MeYTa O IIOoJIeTax
Ha Mapc, - pacckasplBaeT BeTepaH KOoCMHUUYe-
CKOM OTpaC/IM, HAYaJIbHUK OTAEeJIeHUsI KoCMUYe-
ckux TexHonoruu HUMCK AnekcaHzap Eropos. -
B 1960-m Ceprer IlaB/IOBHY HaKOHEL] BBIOHII
nmoctaHoBieHue 11K u CoBeta MUHUCTPOB, rhe
CTaBWJIACh 337lada O IIOJeTaX K OJIMKANIIUM
nnaHeTaM COMHeEYHOM cucTeMbl. Ho mmepBooye-
PenHBIM HaIlpaBJIeHMEM B TOM IIOCTaHOBIEHUU
6pL1a JIyHa.

AnexkcaHzp BukTtopoBuu EropoB Hauan pabo-
Ty B I'CKB «CrmenMari», KOTOPBIM PYKOBOLMII
B.II. BapmuH, B 1963-m, I[ocjie OKOHYAHUS
MBTY uMeHHu bayMaHa, rge caM bapMHH YUTal
JIEKLIMHU I10 IIPOeKTHPOBAHUIO Ha3e MHBIX CTAPTO-
BBIX KOMIIJIEKCOB, DTUM ETOpOB U cobupancs 3a-
HMMAaTbhCS, U OaskKe IIPeAIloJOKUTh He MOT, 4YTO
HMMEHHO ero bapMUH Ha3HA4YUT OOHUM U3 BeLy-
IUX KOHCTPYKTOPOB COBETCKOM JIYHHO 6a3El.

-3Ta wucTOpHi, IIO0 CyTH, HaYajJach elle
B 1945-M, Korzma B [epMaHUIO OIS HM3Y4YeHUI
HeMeILIKOM paKeTHOM TeXHHUKM 6blla HaIlpas-
JieHa 6onbllas TPYIIIla CIeLiUManucTOB., Temepshb
ux aMMIHHU y BCeX Ha CNyXy - ['nymko, KysHe-
0B, [Tunrorud, BapMUH U OpPYTUe, - IIPOLOJIKA-
eT Hall cobecefHUK. - HO UMEHHO TOTAAa Yy HUX
CTaJIa CKIAABIBATEHCS OyAYIIAs CIIELIMAIM3ALINS;
KopoéB fenaeT caMy pakeTy, [JIyIIKO - ABHUTIA-
TeJIY, Halll 6YAyIUH PYKOBOLUTENb BraguMUp
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A. B. E20poB noka3sbiBaem cXxemMy OKOHYameJsibHo20
npoexkma /1/1b

I[TIaBmoBUY BapMHUH - CTapTOBBIE KOMIIJIEKCHL...
A 1I0C/Ie BBIXOAA IIOCTAHOBJIeHUS 1960-ro roma
KoponéB obpatmics K BapMUHY: MOJ, THL Ke
OTIIpaBJsielllb paKeThl, BOT Thl U IIPUMMU - TaM,
Ha JlyHe. Chenal 6a3y, 4To6bl KOCMOHABTHI MOT-
JIU IIPUJIETETh U PaboTaTh.

ITIOE3 U3 AHTAPKTHU/bI
HA JIVHY

[1epBBIM IIJIAH CO3MAHUS JIYHHOM 6a3bl IIPeLII0-
JlaraJl MCIIONIB30BaTh B KaueCcTBe YKDBITUS ecTe-
CTBEHHBIe ITellephl B TOPHBIX MeCTHOCTSX JIYHBEL.
Ho oT Hero 6bICTPO OTKA3INCH: HA OJHU TOJIBKO
IIOMCKU MOAXOLSIIEro «IIOMeIeHHUsI», ero rep-
MeTH3aLUI0 U 06yCTPONCTBO MOTIJIH YHTHU TOJBL.
PelllM/IX HCIIONB30BaTh IIPDUHIUIIBI CTPOUTEIID-
CTBA AHTAPKTUYECKUX CTAaHLMUN. IIpUromuics
YHUKAJIBHBIN OIIBIT CO3LAHHUS YeIOBeUeCKUX KO-
JIOHUU B YCJIOBUSX, MaKCUMAJIbHO BPasKAe6HBIX
SKU3HU.

Ha JlyHe B oTiH4Me OT AHTApPKTUAEL HeT BeTpa.
B OCTaJIBHOM JIeISTHOM MaTepUK — KypOoPT I10 CPaB-
HeHUIO C JIyHOM. Ha ecTeCTBEeHHOM CIIyTHHKe
3eM/IM B HOUHOe BpeMs B [IBa pa3a X0JIogHee, yeM
3MMOM B AHTapKTHe. M 3TO TONBKO Ha JIYHHOH
PaBHUHe TeMIlepaTypa OIIYCKaeTCsd A0 MHHYC
153 rpagycoB, a B KpaTepax eue Ha 100 rpany-
COB HIXXe. MeXXAy IYHHOM HOYBIO JJINHOU TPHU-
HaJALATh C ITOJIOBUHOM 3eMHBIX CYTOK U IYHHBIM
OHeM OTPOMHBIM IIeperaji TeMIlepaTyp. JHeM
Te >Xe LHOPOBBIE IIOKa3aTelH, YTO U HOYBIO,
TOJIBKO CO 3HaKOM IIJIIOC,

W Bce >Ke OIIBIT OCBOEHMSI AHTApPKTHUABL II0-
Mor. ITo aHaJIOTUH C IIOJISIPHBIM CAHHO-TPAKTOD-
HBIM I10e370M 6BUI pa3paboTaH «JIyHHBIM [10e31»,




B KOTOPOM [OJI>KHBI 6BIIH SKUTh CTPOUTENIU 6a3HhI.
IToe3[, COCTOSII M3 TSIXKEJIOr0 JIYHOX0/4a, K KOTOPO-
MY MOCJIEOBATEIBHO LIEIUISIHCh JKUIOM BaroH-
YMK, U30TOIIHASI SHEProyCTaHOBKA MOIIHOCTHIO
10 XKBT U IIpUlLien ¢ 6YpPOBOM YCTAaHOBKOM U ITOb-
€MHBIM KpPaHOM.

- HeCMOTPS Ha aHAJIOTHIO C CAHHO-TPAKTOPHBIM
I10e3IoM, HHKAKMX CaHell 6BITh He MOIJIO, KaK
U TPAKTOPHBIX I'YCeHUL], - 0ObsICHSIET ATeKCAHAD
EropoB, - IIOCKOJBKY Ha JIyHe CHJIa TSIKECTHU
B IIIeCTh pa3 MeHbIlle 3eMHOM. XoJ, MOKeT OBITh
TOJIBKO KOJIECHBIM, IIPUYEM BCe KOjieca - BeAdy-
mue. Kaxkmoe JOJIKHO UMETh CBOM 3JIEKTPOMOTOP
U OBITH OT/ZIe/IBHO YIIPABISIEMBIM — 3TO 06ecreyu-
BaeT XOPOUIYIO CLIEMIKY C TPYHTOM. I10BOpPOT, Kak
y TaHKa: IPUTOPMasKHUBaeT OJUH 60PT.

CKAHEP
VISl IPEOAOJIEHUST
JIVHHBIX MPENSITCTBUI

CormacHo mnnaHam KoponéBa u bBapMuHa,
BO BpeMsI OpPOUTAIIBHOIO o6seTa JIyHBI MOSKHO
6BLJIO CIeNaTh IIePBYIO IIPUKUIKY BO3MOXKHBIX
MeCT pacrnonoXkeHUs 6ynyiei 6a3el. ITocie 5To-
ro aBTOMAaTHUYeCKMe aIlllapaThl [OJKHBI OBLIU
LOCTABUTh Ha 3eMJII0 06pa3Lbl IpyHTa. U JIULIb
3aTeM [Jisl CTPOUTEeNbCTBA 6a3bl K JIyHe OTIIPaB-
JISITICSL IIePBBIM aBTOMATHUYeCKU M KOpabib.

- CHayana OTIIPABISUIM TSKENBIM JIYHOXO[, -
IpoAosKaeT AjleKCaHAp BUKTOpPOBUY. — [I0OCKOJIb-
Ky OH IIpuJjeTas Ha JIyHy 6e3 KOCMOHABTOB U J0JI-
SKeH 6bUI TaM UX OOKUIATBCS, eMy IIPeCTOsIO
OBUIATbCSA CAMOCTOATENIbHO. B JIeHMHIPaACKOM
UHCTUTYTEe aABHALMOHHOIO NOPpUO0pPOCTPOEHUS
pa3paboTany MHTEPeCcHYI0 CUCTeMY - IIpHUAyMa-
JIU CKaHep Ans GUKCAIIUMU MIPemsiTCTBUM, KOTO-
PBII KPeItuiIcs K IYHOXOAY cIiepeu BBepxy. [Ipu
BO3HMKHOBEHHUHU IIPEIISITCTBUSA CKaHep IIPOM3BO-
OUII AHAJIU3: eClIM OHO IIPeofoIMMoe — MalllHa
IIPOAOJIKAeT UATU IMPSMO, €CIH HeT - IIPUHU-
MaeTcsl pellleHHe, C KaKOM CTOPOHBL ero jayd4iie
060UTH. 3aTeM JIYHOXOJ, aBTOMAaTHYECKH BO3-
BPAIIAJICS Ha 33aJaHHBIN KyPC - K MeCTy II0CaAKHU
KOpabasi ¢ KOCMOHAaBTaMU, KOTOpPble He MOIIU
Cpasy CecTb B ONTHMAJIbHYIO [OJIsI pPa3BepThIBA-
HUS JIYHHOM 6a3bl TOUKY, & CaAUIUNCh TaM, ILfe
yA06HO CIIyCKaeMOMYy amrapary. [103ToMy, Kak
MBI LYMaIH, C TaKOI'O JIYHOXOZA U OOJIKHO Ha-
YaThCSI CTPOUTENBCTBO 6a3bl. Briepeu K MaIllIuHe
Kpernuiucs 6ynbgo3epHBIN HOX, 4YTOObI POBHSTH
BBIODAHHYIO IIJIOLIAAKy, IIOCIe Yero cCjlefoBajia
YCTAaHOBKA HAIIPABIAIONINX, Ha KOTOPBIE JIALYT
TPU II€PBBIX MOAYIIA.

BosaywHo

Bnaagumup I1aBnoBuy BAPMHWH
(1909-1993)
OO0uH U3 0CHOB0NOAOKHUKOB COBEMCKOL KOCMOHABMILIKUL.

3aKkoH4UA MOCKOBCKUL MEXAHUKO-MAUUHOCMPOUMEAbHBLE UHCMU-
mym (8 6ydyuiem MBTY umeHu H. 3. Baymaua).

C 1940 200a - 2nasHblil KOHCMpyKRmop 3a800a «Komnpeccop», Komo-
pbili Hepe3 HeckoAbKo OHell nocae Ha4ana Beaukoii OmeqecmaeHHoL
B80LIHbL HA4AA NPOU3B0OCTBO PEAKMUBHBIX CHAPSO08 U NYCKOBbIX
ycmaHosok BM-8, BM-13 («kamiouiu»).

ITocne goliHbl 8032Aa8uA I CKB «Cneumatu» — npednpusamue

10 c030aHU0 CMApmMos020, N00BeMHO-MPAHCNOPMH020, 3npasoHy-
H020 U BCNOM024aMeAbHO20 HA3eMH020 060pYI0B8AHUS PAKEMHbIX
Komnaercos.

Bxodua 8 cocmas co3danHo20 C. I1. Koponésbim Cosema 2Aa8HbIX

KOHCMpYKMOpOo8.

C1947 200a pyKrosodua pa3pabomioti U co30aHUeM CMapmosblx
Komnaercos 0As pakem koHcmpyryuu Kopoaésa: P-1, P-2, P-11, P-5,
P-5 M (nepsoii cmpamezuteckoll pakemel ¢ 10epHblM 6oe3apsdom).

B 1957 200y nod e2o pykosodcmeom 3aseplueHbl pabotmbl Had
CmapmosbliM KOMNAERCoOM nepaoil 8 MUpe MEsKKOHMUHEHMAAbHOU
banaucmuueckoli pakemst P-7, Komopas 8bleeAa Ha opbumy 3emau
nepsbili UCKYCCMBeHHbLI CRYmMHUR 3eMAL U neps8o2o KocMoHAsma
FOpusaTazapuHa.

Yuacmeosan 8 c030aHuu WAaxmHblX KoMNAeKcos dAs 60eablx pakerm
P-12, P-14,P-9 A, YP-100.

PyKkosodua co3daHuem asmomamu1eckux 2pyHmo3abopHbIx
ycmpoticma 048 uccaedosanus JIyHbl U BeHepel.

Pyrosodua pa3pabomroti u co30aHuem cmapmosblx KOMNAERcos A5
PH «ITpomoH» U MH020pA3080L1 paKemHOo-KOCMUUECKOoL cucmembl
«IHepaua» — «BypaH».

OcHosamenb u nepablii 3asedyrowuli kagedpoll «Cmapmossle
pakemHvle komnaekcoly MI'TY umenu H. 3. Baymana.

Jlokmop mexHu4eckux Hayk (1959 2.).

Arademur AH CCCP (1966 2., c 1991 2.— akademuk PAH).

Tepoii Coyuanucmuueckozo Tpyda (1956 2.). Jlaypeam JIeHUHCKOL
npemuu (1957 2.). YemeblpexkpamHslii aaypeam TocydapcmaeHHoll
npemuu CCCP (1943,1967,1977, 1985 22.). HazpaskdeH uiectmbto
opdexnamu JIeHuHa, opdeHamu ORmsabpbcekoil Pegoatouuu, opde-
Hom Kymysosa I cmeneHu, 0symsa opderamu Tpydosozo KpacHoz20
3HameHu u medanamul.

TToxopoHeH Ha Hosodesu4bem kaadbuuie 8 Mockae.

KocMuyeckas chepa | Aerospace Sphere Journal Ne2(95) 2018 111




NCTOPUSA | HISTORY

JBa caMbix nepBbix paboyux «nod2pyHMOBbIx» npoekma [1J1b, om KomopbiX OMKa3aauch

HOJITOBPEMEHHASA
JIYHHAS BA3A B JETAJISAX

CTaHLMS CTPOMIAChH B TPH 3Tara. COOTBETCTBEH-
HO, POC 3KHMIIK. Ha KasKAoM 3Tame yCTaHABIIH-
BaJIOCh II0 TPU MOAyIs. Ha mepBOM - TEXHOJIOTHU-
YeCKUHM, MEIUIIMHCKUI (CIY>KHJI OJHOBPEMEHHO
U CIIOPT3JIOM) M SKHJIOM [JIST YeThIPeX UeIOBEK.
Ha BTOpOM 3Tarie MHOSIBISIICS KOMaHIHBIM ITYHKT
U KAIOT-KOMIIQHUS, a TAKKe JOTIOTHUTETbHBIN SKH-
JIOM MOIYJb, IIO3BOJISBIIMM YBEIHUYHTb 3KUIIK
ellle Ha YeThIpe YejioBeKa. Ha 3aBeplIaroliem 3Tare
IIPOMCXOA YA ITPUCTHIKOBKA IBYX HaYUHBIX J1abopa-
TOPUI U ellle OJHOTO SKUJIOTO MOy, TaKKe pac-
CYHUTAHHOIO Ha YeThIpeX KOCMOHABTOB. IT0JIHOCTHIO
CMOHTHUPOBaHHAas 6a3a M3 IeBSITU MOAYJIEH Harlo-
MHHAaJIa CBEePXy KOCYI BOCBMEDKY. UMCIEHHOCTb
IIOCTOSTHHOIO SKUIIasKa — 12 YeJIoBeK.

- U «IYHHBIN I10e3[l», U KOpabjau C KOCMOHAaBTa-
MH, U 3JIEMEHTHI KOHCTPYKLIUY CaAMOM 6a3bl IIPe[-
[10/1aTaJIOCh [IOCTAaB/STh C IIOMOIIBIO CBEPXTSIKe-
JIOM PpakeThl-HOCUTenss H-1, KoTOpas IIPHUMEPHO
B 3TO BpeMs [O/KHA ObUIA ysKe HauyaTb HCIIBITA-
HUS, - pacCKasblBaeT AleKCaHAp BUKTOpoBUY. - Ee
TPY30IIOABEMHOCTh II03BOJISIIA OOHHUM CTapTOM
«326pocuTh» Ha JIyHY Cpasy TpU MOZAYJsS. Bec Kaxk-
JIOTO - OKOJIO BOCBMM TOHH, AUAMETDP B CXKAaTOM
COCTOSTHHUU — OKOJIO YeThIPeX METPOB. IIpu passo-
payuBaHUU 6a3bl BHYTPb MOZYJISI ITI0[ABajIOCh TaB-
JIeHUe, U OH BBITATUBAJICS 40 BOCBMH METPOB. DTOT
IPUHLUII MBI «IIOACMOTpenu» y JIeOHOBa, KOrAa
OH BBIXOJMJI B KOCMOC: €ro LIJIF03 Pa3BOPauYUBaJICH,
KaK rapMmoIika, BeUIO y Hac U Apyroe MHTepecHoOe
pellleHue - y OTHOTO0 MOJYJISI MOLJIO OBITh HECKOJIBKO
QYHKUMOHANBHBIX Ha3HAYeHUMN. [JOCTUTAJIOCH 3TO
3a CYeT «IBOMHOIO» KOPITyca - BHYTPEHHUH [10BOpa-
YUBAJICS BOKPYT OCU. B 0OTHOM IIOJIOXKEHU U I10TyYa-
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€M KalT-KOMIIaHUIO, TAe CTOJIBI, Kpeciaa U IIpoyee.
IToBepHY/IU Ha 120 rpafycoB - U BOT YKe PU3KYJIb-
TYPHBIN 3aJI C TPeHaKepaMu. Ellle IIOBOPOT - ellle
4TO-TO. KOHEUHO, He KaKAbIM MOZAYJb OB TAKUM,
TOJIBKO OV H — «0OIIIeCTBEHHBIM», BHYTPU COOpY:Ke-
HUUI MBI CO3[IaNU O4eHb KOMQOPTHBEIE YCI0BUS, KaK
Ha 3eMJle. DTO Be[b OYEHBb BasKHO - BaxTa Ha JIyHe
IIpenrioaarasack IIPMMepHO Ha IIoaroga. M mo 3eM-
JIV 1a7IeKOBaTo - B C(JIydae 4ero, JOMOM, KaK C 3eM-
HOM OpOUTHL, He yJIeTHIIb...

VIMeHHO B 3TO BpeMsi B MIHCTUTyTe MeIUKO-6HO-
JIOTUYeCKUX IIpobjieM ITPOBOAMIICS 3KCIIePUMEHT
II0 TICHMXOJOTHYeCKOM COBMECTHMMOCTH KOCMHUe-
CKUX 3KUIIaKelr. Tpoe NOOPOBONBLIEB — Bpau U KO-
MaHJHD 3KUIIaKa 'epMaH MaHOBLEB, TeXHUK bo-
puc YiblbpiIeB, 61onor AHAper BosKKo - IIpoBenu
366 AHENM B H30JALIMM, B aHAJIOTe >XHMJIOTO OTCeKa
MeSKIUIAaHeTHOI0 KOpabiisi: AyIIHOM K TeCHOM II0Me-
LIeHUU 3x4 MeTpa. B TakoM 06CTaHOBKe COXPAHUTh
HOpMAaJIbHBIE Yel0BeYeCKUe OTHOIIEHMUS O0Ka3aJIoCh
O4YeHb CIOKHBIM. CO BpeMeHeM «3eMHBIX KOCMO-
HABTOB» CTajla Pa3fpaskaTh Aaske MaHepa cocefer
TOBOPHUTb MJIH €CTb. IIPHUCTYII IPOCTH MOT CIIPOBO-
LIUPOBATH ITPOCTOM B3IJIAN,. YYACTHUKU CCOPUIINCH
10 IIYCTSIKAM.

- CUTyallMI0 YCYTYOJISII MeTalIMn4eCcKUM KOPITyC,
KOTODPBIFL BUOPDUPOBAJI OT BEYHO TYASIINX BEHTU-
JISITOPOB, — OGBSICHSIET HAIll CO6eCefHUK, - ¥ «KOCMO-
HaBTOB» He TOJIBKO HepBHl He BBIAEPKHMBAIU - Ha-
Yajay pa3pylaThbcs 3y6el! Jaske MIaXxMaThl BMeECTO
PasrpysKy CTalIM KaMHeM IIDeTKHOBEHMS: KOIa
TeXHUK YJIBIOBIIIEB CTAI 6UTh KOMaHANUPA MaHOB-
1leBa II0 TOJI0Be LIAaXMATHOM [OCKOM, IIPUIIIOCH
IIPUHUMATH CPOUHBIe Mepbl. [llaxMaThkl 0TO6paIHU,
HO IIPHUCOEAVHNIN MOLY/Ib-OPAaHKePer, 1 3TO OKa-
3aJI0Ch OY€Hb 6IATOIPUSITHBIM GaKTOpPOM. B opaH-
sKepee MOKHO OBUJIO IPUATHU B Cebs - Y KaOKAOTO
y4aCTHUKA [TOSIBUIUCH JIIOOKIMbIe DACTeHUS .



Cnycms nosBeKka. Cxema 00Ho2o u3 modynel 4J16 no
namsmu

B CO3mAaHUU apXUTEKTYPH JYHHBIX 633 IPUHU-
MaJId y4acTHe MHOTHe CIIeLIMaJIMCTBI, a TaKKe
CTYZeHTH MOCKOBCKOTO apXUTEKTYPHOIO0 HMHCTHU-
TyTa. B 3maHuu Ha BepekKOBCKOM HabepeskKHOM
6bUT CHoenaH IIOJTHOPDa3MepPHBIN MaKeT MOZYILS,

1 KOCMOHABTaM OH OYe€HBb IIOHPABHIJICA.

-Tam Bce OBIJIO BBIIIOIHEHO OPUIHMHAJIBHO, -
IpomoiKaeT AnexkcaHap Eropos.- Hampumep,
[IOBOpAaYMBaellb IITHIPh, U Ilepel TO6OM IIociie-
JOBATeJIbHO TPU IIO3HLIMHK:. YMBIBJIPHUK, OYII,
TyaneT. KcraTtu, TO, YTO YXOOHJIO B TyaleT,
eCTeCTBeHHO, HUKyJa He BBIOPACBIBAJIOCH - BCe

«BO3BPAI[JIOCH» IIOC/Ie pereHepalyy, KOTOPYIO - BapmuH, 8 omauuue om Caywiko u Koponésa, Kk cua-
obecrieurBajia 0cobasi BOJOPOCIb XjI0opesia. JTa Cmblo, Uzbeskaa penpeccull, — pacckasbleéaem Anex-
BOAOPOCIB IIOIJIOIIAET TO, YTO YEJIOBEK BBIILEJIHGTJ caHdp E2opos. - [IoMH!0, OH caMm pacckasbleai mHe,
a BBIIEJIET TO, YTO OH IOrjomaeT. C CHCTeMOH K020 MOAbKO COeAAAU ICKU3HBLI npoerm P-7, mu-

SKU3HeobecrieyeHUsT HaM OBLJIO IIpOlle, MBI pa-
60TasIu He C Hy/IsI: K TOMY BpeMeHH YsKe IIOOJTY
JIeTAJIU KOpabiu, CO3MaBAJIKCh OOJTOBPEMEHHEBIE
opbuTaNIbHBIE CTAHLIMY. Y HA caMoli 6ase, U JasKe
B TSDKEJIOM JIYHOXOZEe 6bIa pereHepaTHBHAsS CH-

Hucmp soopyskeHusa CCCP YcmuHos nosen scex K be-
puu. Jlaspermuti Ilagaosuu Kypuposai 060poHHYH0
npomblLuAeHHoCmb. 3axodam 8 kabuHem, Koponés
Ha4uHaem doknad. ITocae cAos, 4mo e2o0 pakema doAe-

cTeMa KM3HeobecrmeyeHus . YIJIEKUCIBIM ras pe- mum do HMicnaruu, Bepus ecmpenenyAca u cnpauiuga-
TeHepUpOBAJCS B KHUCIOPOJ, OUMINANAch BOJA. emy YcmuHosa: «He spem?» «Hem, 8ce nposepeHo,

A BOIly MOKHO pa3jiaraTh Ha KUCIOPOJ, U BOLOPOL;: donemum», - GblA omeem MUHUCMpPA. « MysKRUKL, Mak
KHCIIOPOZ, TIOTIOTIHSUL 3aI1aChl AULSL ABIXAHMS, BOZLO- y 8ac mym, 0ka3bleaemcs, cepbesroe deno! A 4 aHker-

PO UCIIOJIB30BAJICSA B Ka49eCTBeE TOIIJIMBA.

KU nocmompeA — Hapood-mo... 8 0CHOBHOM "“nopyeHblii”!

I'me 6paTh 3HePruio Ajst 6a3kl - TAKOIO BOIIPO- Joz08opumcsa mak. Beilideme u3 kabuHema -y meHs

Cca TOXe He BO3HUKaNO. ColHe4YHBle 6aTapeu
He TOAUJINCHh KATeTOPHUYEeCKU. Bo-IIepBHIX, UTO-
6Bl 06eCcrIeYynuTh HEO6XOAUMYIO MOIHOCTb, OHU
JOJIKHBI OBUIM OBITH IOHMCTHHE YYAOBUIIHBIX
pasMepoB. A 3TO, B CBOIO OUepenb, CAelaao Obl

mam nopy4exew, cudum. Bo3bmeme y He20 Homep
menepoHa. B meyeHue mpex oHeli kaxkoblil doAskeH
6ydem no Hemy n03B80HUMb U HA384Mb GAMUALLO
NOAHOUEHH020 — NOBMOPSAH, NOAHOUEHH020! — 3ame-

HX a6COMIOTHO 6€33aIUTHBIMHU IIepef MeTEOPH- cmumeas. A mo mano Au... A deao cepbesHoe U 9onsK-
TaMHU U IBUIBI0. DHEPIOYCTAHOBKA MOTJIa OBITH HO npodoaskamscal» BapmUuH ¢ Koanezamu bl
TOJIBKO SIIEPHOM, PEaKTOP >Ke IIPeJIIoNIaranaoch U3 kabuHema, a mom camblii Nopy4eHeu, U 2080puim;

3alIUMTUTh, 3aKOIaB ero B IPYHT. Boobiie, Bo- «ITose3no sam -y JlaspeHmus ITasnosuda ce200HA
IIpoc 6e3OHaCHOCTI/I, B TOM YHCJIe METEeODHUT- ugyMume/\bHoeHacmpoeHue!»

HOIZ, CTO4AJI Ha IIEpBOM MeCTe.
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COCTAB JIJIB

H KomnneKkc 0CHOBHOrO COoOpyXXeHusa
| COOPY)KEHMFI Hay4YyHO-TeXHUYecKoro KomMmniekca:

— obcepBatopum
— reouamnyeckas cTaHLus
C YCTaHOBKOW CBEPXINy60KOro GypeHus

B JHepreTUYecKue yCTaHOBKU

m Kucnopoiop06biBatoLLas ycTaHOBKa
B JIyHHbIli KOCMOAPOM

B TpaHcnopTHbie cpeAcTBa

(CNayaTupoBanacb

OduuansHO paboTel Hag [JIb 6pUTH IIpe-
KpallleHbI B 1974 TOAY, HO IIPOEKTHI TAKOI'O
MacITaba 6ecciieHO He MCYe3aloT.

- Pyrosodumens UIHCmumyma 2eoXumuu U aHaAu-
muueckoii xumuu (TEOXU) akademuk BuHozpados
2080pun BapmuHy, 4mo neped HUMU cmoum 3adada
onpedeaums npowiaoe JIyHbl, — pacckasbleaem Anek-
candp Bukmoposuy. — JTAS 3mo20 X0pouio bbl «3a6y-
pumbca» 8 Hee Mempa Ha mpu, Ho KepH HAA0 83aMmb
6e3 «nepemeLusaHus» —4mobbl KAkl caHmumemp
CA0S 0OCMAACA HA CB0eM Mecme, A HALUL YMeAbUbL KAK
pa3 3aHUMAAUCH IMUM 8 paMKAX NOLICRA Mecma 0AS
JUIB u npudymaau (0aske 3anameHmosaalt) ycmpoii-
Cmao 8pode «4yAKa». Byp y2nybAaAca 8 2pyHm, KepH
8X00UA 80 BHYMPEHHIOK NOAOCMb UHCMpPYMeHma,

a 3MUM «4yAROM» €20 nodmsazusanu. «yAoKk» ebldep-
2UBAACA U BbICMPEAUBAACA 8 8038pawaeMblil annapam
cmanuuu «JIyHa-24», komopyto denano Kb JIa804KUHA.
CmaHuus 6blAa 3anyuwiena 8 1976-m, a ee 8o3spauiae-
Mmeblli annapam, cmapmosasuiuii ¢ JIyHbl — 01 MeHa
3Mo 66110 GaHmacmuKoil, — npU3eMAUACA HA meppu-
mopuu Cosemckozo Coto3a. JJocmasAeHHbLl UM 2pYHm
0o cux nop xpanumcs 6 TEOXH. 9mo 6140 «nocnecno-
suem» Hauleil AYHHOU 6a3bL — 0HA Npudana ycRopeHus
8cem Imum uccnedosanusm. B umoze dowiau 0o 2pyH-
mo3a60pH020 ycmpolicmaa Ha Benepe! EcmecmeeH-
HO, ommyda Ha 3eMAk0 HU4e20 He doCMABASAU — BCe
Xumudeckue aHaau3el deaana cama cmadyus, Paboma
0KkA3aAACk 04eHb cepbe3Hoil: ammocdepa Benepbl
cocmoum u3 y2AekUcAo20 2a3a, a memnepamypa Ha Hell
300-400 °C - mam daske Hepskasetika 0enanack HepHoLl.
Bom mak nomuxoHbRy Mbl U nepeopueHmuposanicy
Ha KoCMU4ecKoe mamepuanosedeHue — sblpauiusaHue
KpUCMAanA08, N0Ay4eHuUe cnAasos, — Yem 5 U Ce200HS
3AHUMAIOCS.
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Mpoexkm msxcenoeo ayHoxoda

-Y Hac 6bL1 OPUHLUI: KasKABIH MOJYIb OOJDKEH
MMeTb BBIXOJ, HapyKy Ha CJIydall aBapUu,- pac-
CKa3blBaeT AJIeKCaHAD BHUKTOPOBUU.- B KasKIOM
U3 HUX 66U cKadaHAPHI, IPU pa3repMeTH3alluU
CrlelfMaJIbHAasl CUCTeMa HeCKOJIbKO MHHYT MOTJa
IO eP>KUBATh JaBIeHUe. A YTOOBI He IOIIYCTUTh
pa3repMeTH3alUi0, CTeHKU MOAYJIeN [elalnch
10 IPUHIIMIIY COHABHUYA: CHaudajla TOHKUM CIO0H,
3aTeM TeIUIOM30/ISLIUS U B CAaMOM HH3y - OCHOB-
HOU ITPOYHBIN FepMeTHYHBIN Kopryc. Korma me-
TeOpHasl YacCTHULlA CO CBEPXBBICOKOM CKOPOCTBIO
Bpe3aeTcs B IIePBBIM CJIOM, OHA XOTh U IIOBPEXIa-
eT ero, HO U caMa B3pbIBaeTcsi. O6pa30BaBIIHeCs
IIPU 3TOM OCKOJIKM yBSI3aIOT B TeIUJIO3alINTe, a OC-
HOBHOM KOPIIYC OCTAETCSI HeIIOBPeKAeHHBIM. [Ipu
3TOM ISl JIYYINeH 3alIUTHl (U YAapHOM, U TEeIIOo-
BOM, M PaJiMallMOHHOM) BCIO 6a3y elle 3aChIITalu
DEroIuTOM - JYHHBIM TPYHTOM. AMepHKaHCKUe
ACTPOHABTHI TOBOPUJIN, KCTATHU, YTO OH HAIIOMU-
HaeT MOKDBIH MOPCKOM ITeCOK.

KOMAH/HBIH ITYHKT
KOCMMHYECKHX BOMCK
HA JIVHE

B moxkymeHTax I'CKB «CrieriMalil», KOTOpPOe BO3-
riaaBiasa B.II. BapMHH, IIPOeKT IIPOXOLUJI IIOL
o6o3HaueHueM «JIJIB» («[JoIrOBpeMeHHas TyHHasS
6a3a»). B koponéBckoM OKB-1 ero Ha3bIBAIH «3BE3-
Zla», B BOBHHO-IIPOMBIIIUIEHHON KOMUCCUHU - «Ko-
JIyM6» .

- MeI Hamry 6a3y Ha3bIBalIU «BOJIBIIIOE KOJIBIION,
U 3TO IOHATHO: LOCTAaTOYHO B3IJIIHYTH Ha ee
CXeMy, - ToBOopUT AinexcaHap Eropos.- [Iouemy
IIPOEeKT Ha3Banu «KoyM6», S YK U He BCIIOMHIO.
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Hy a «BapMUHTIpag» OPULYMAIU KYPHAIUCTHI,
KOTZa IIPOeKT paccekpeTHIU. Boobiie, cekpeT-
HOCTB 6BLJIA OUeHb cephe3Hasi. [IoMHIO, [IMUTPUI
denopoBUY YCTUHOB HAM TakK CKa3al: « My>KUKHU,
ymornsito! TonbKO YTOOB aMepUKAHI[Bl IIPO 3TU
BaIlllM pa3paboTKu He y3HaNU. TyT skKe KPUK II0J-
HUMYT!»

AMepUKaHCKas JIyHHas 6a3a JoasKHa 6bIa T10SI-
BUTHCS K 1983 rony. BripoueM, 6bIIN 32 OKEAHOM
U Opyrye aHaJIOTHMYHBbIe IIPOeKThI, OOGUH U3 KO-
TOPBIX Ja’Ke IIPeAIloaraja OTKPBITHe 6asbl ysKe
B 1969-M. Ho, Kak u «bapMHUHTIpaj», BCe 3TU IIPO-
eKTHI 6bUIM 3aceKpedeHbl. B Hadale 1960-X BOEH-
Hble pacCMaTpUBaIU JIYHY KaK HAeaJbHOe MeCTO
pa3sMeleHU KOMAaHAHOTO LieHTPpa KOCMHUYEeCKUX
BOMCK. IIpencTaBUTeNbh MUHUCTEDCTBA 060ODPOHBI
CIIA 38COH TOBOPHIIL, UTO «JIYHHAS KPEIIOCTh» MO-
SKeT CTaTh 3aJIOTOM YCIIEIIHOIO PelIeHUs COIlep-
HHU4YecTBa ¢ CoBeTaMHU Ha 3eMiie.

- TakOM KOMaHJIHBIM LIeHTP [IOYTH HEYSI3BUM, -
ob6bsicHsIeT AnekcaHAp Eropos. - Ha cTonb orpom-
HOM pPACCTOSHUHU, LasKe XOPOILIO 3Hasg KOOpAHHaA-
TBI, PAKeTy IIPSIMO B HEro «He YJI0KUTh» . Ha 3eMiie
HEeTOYHOCTD IIOIIafaHMg paKeThl KOMIIEHCUDPYeT-
€SI MOIITHOCTBIO SIIepHOro 6oe3apsfa, HO Ha JIyHe
ATOMHBIM B3pBIB - beccMbicnuiia, K ToMy ke Ha-
LleJIeHHas C 3eMJIM pakeTa OyIeT JIeTeTh He OJUH
JeHb - HU O KaKOM BHE3alIHOCTU yhapa U peuu
He uget. [IpaBaa, eCTb MUHYC: K3-3a TOTO Ke pac-
CTOSIHUSL OymeT 3ama3fblBaHMe paJHOoCUTHAIA
Ha 3eMJIIO, HO B JAHHOM CJIy4ae He CTOJIb 3HAYM-
TeJIbHOE - Beb LIeHTD OYIeT yIIPaBIsITh KOCMHUYe-
CKMMH CpefCTBAMM. BOT II03TOMY Halll BOEHHBIE
TOKe 3aHUMAJIUCh JIYHOM, HO CBOU IJIAHBI OT HAC
CKpBIBaIM. TOJNIBKO BCEe 3TO He IIOLIIO... U AaKe
He [IOTOMY, YTO TaK U He CMOIJIH 3allyCTUTh H-1.




HOBBIH B3LJISI],
HA JIVHHYIO BA3Y

- OTHUM [eJIOM MBI 3aHUMAJINCH IIJIOTHO JIET IIeCThb-
CceMmb, - pacckasblBaeT AnekcaHnap Eropos,- pabota
6blyIa 3aMeyYaTeIbHasl, BOT 6YKBaJIbHO: HA paboTy Kak
Ha npas3gHuk! Y Befb HAZI0 6BLII0 BCe BOIIPOCHI C HYJIS
pemats, Ml cO6paivi OTPOMHYIO KOOIIePALUI0 — OKO-
JIO TIOJIYyCOTHU OPTraHU3aLlUM-CMeXKHUKOB, M, UTO
YOUBUTENIBHO, HUKTO He COMHEeBAJICS, UTO Bce 6yzeT
peanu30BaHO. B y060M KOJUIEKTHBE OOBIYHO €CTh
CKeIITUKU, a y Hac - He 6pU10! KOCMOHABTHKA pas-
BUBaJIaCh HACTOJIBKO CTPEMUTENIBHO, YTO MBI pabo-
TaJIX Ha PeajIbHBIM Pe3yJIbTAT U O6bUIU YBEPEHEHI, UTO
H-1 monetut! Korga moacYuTaId CTOMMOCTD, YeCT-
HO YKa3aJIM, UYTO OSHOM CTPaHe TaKoe He IIOTSIHYTh,
HO II0YeMY-TO BCe PaBHO ObIIU yOesKIeHBl: B UTOre
OeHer xBaTUT! ITo-MoeMy, peus TOrZa Iia 0 18 MUI-
JNHaphax AOJJIapOB, HO MBI Belb He SKOHOMMUCTHI, I
Y pacyeThl OBUIM CAMBIe IIePBhIe — IIOTOM Beb OObIY-
HO BCe OKa3bIBAeTCS 3HAYUTEIIBHO JOPOXKe. . .

I[Io obe CTOPOHBI OKeaHa CTPOUTENIBCTBO JTYHHBIX
6a3 pelIIv OTJIIOKUTH A0 JAYy4YIINX BpeMeH. Bpe-
MeHa CMeHHUJINCh, HO He $aKT, YTO CTaIU JIydlle.
I1o KpariHel Mepe JJj1si KOCMOHABTHUKU,. U He TOIbKO
U1 Halleri. AMEpPUMKaHCKMIH 3KOHOMMCT, jaypeaT
HobeneBckoil nipemuu 2000 roga Ixkeiimc Ixkozed
X3KMaH OOHAKIOBL CKa3al: «HaydHO-TeXHUYeCKUN
IIporpecc BO BTOPOM ITONIOBHHe XX BeKa IIOTHOCTHIO
ompenensancsa copeBHoBaHueM CIIIA 1 CCCP. Y oueHb
>KaJIb, YTO 3TO COPEBHOBAHME 3aKOHYHUJIOCH!»

[lonroBpeMeHHas JyHHas 6a3a «BapMUHTpaz»
CHMJIPHO OIlepefyja CBoe BpeMs. Bcs ee JOKYMeH-
Tallus coxpaHeHa. Ho y cneninanucToB, paboraro-
I[UX HaJ IIPOeKTOM, eCTh HOBBIM B3IJISIJ Ha €ro
peanusaluio.

-Hano co3maBaTh JYHHYIO OPOUTAIBHYIO CTaH-
LIMI0, - paccka3blBaeT AnekcaHap Eropos.- OT Hee
IOJIKeH KYPCUPOBATh YeIHOK 0 JIYHBI. A TaM - JIy-
HOXOJ, U 3JIeMeHTapHOoe YOesKUIIle — He ITIOCTOSTHHAS,
a mocemaeMasi 6asa, IIOCTPOUTH KOTODPYIO ropasno
mpoile u fgemieBne, yem J[JIB. CTpOUTh IIocelljae-
MYIO TYHHYIO 623y cienyeT y IOskHOro monoca. ECcTh
CBeJleHUs, UTO IO, PeroJINTOM eCTh Jie[, a 3HA4HUT,
ecTb U Boza. [JHeM CoOJIHLIe IIPOorpeBaeT [I0BEPXHOCTD
JlyHel [0 150 rpagycoB, HO Ha IIOJIOCA COJIHEYHEBIe
JIYy4U He II0IIaJAr0T. I103TOMYy Bilara, «HaJleTeBIIas»
32 MMJIJIMOHEI JIeT Ha I10JIF0C BMeCTe C MeTeOpPHBIMHU
YacTULIAMH, COXPAaHWIACh B BHUe JIbAd. ITO XOPO-
LIMe yOUIOBUS IJIst 6a3bl. HO IJIaBHOE - CO3aHUE Op-
OUTAIBPHON CTAaHLIIMU ., TaKOM IIPOEKT BO3MOKHO pea-
JIM30BaTh B TeueHUe 6nrskanmx 20-30 yieT.
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o MarcmieaniHOE SHEE

aKCNEAKN

- Koz0a Hawy 6a3y paccekpemuau, Kak pas cmaaa
MOOHOL mema 2eAus-3, Komopeilll, deckams, MOSKHO
dobvleams Ha JIyHe, SKypHaAUCMbL MeHS npocmo
amakosanu! — ecnomuHaem Aaekcanop Bukmo-

posuy. — Cheuuanucmel mo20a ckasaau ScHo: 3mo
npobaema daske He 3asmpauiHe20 dHa. [a, MOSKHO
dobbimb 2eAuli-3, nepepabamsleas pezoaum. ToAbKo
nodcuumaau, 4mo 9as 3moz0 npudemcs nepenaxame
noAosuHy JIyHel. 3abpocume myda HeckoAbKO de-
CAMK08 mazavell muna Hawezo msaskeao20 AyHoxoda
NAKC nocmasums Cmadyuw 0As nepepabomeu — 3mo
V>Ke 04eHb cepbe3Hoe npoussodcmao. K momy ke, Kak
NOAO3KEHO 2AUK), 2eAULI-3 04eHb meRry4ull — yxodum
8 Maneliyo MUuRpompeuyury: noka do 3emau dose-
3€6LUb — 8 YeM €20 HU XpaHU, — 0cmaHemcs Kakux-mo
mpu-vyemelpe npoueHma. ITpu 3mom amomuiUKu
3a48uAu, 4mo nod 2eAuli-3 noka Hem peakmopa — 3a-
daua cAokHAas, U Ko2da ee pewiam, Heaedomo.
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