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Bbl nepxute B pyKax toOuUneiiHbin HoMep.

WmenHo B aBrycte 1991r. (ecnu TouHee —
12 aBrycta) MH(HOPMALMOHHBIA OTAEN Manoro
npeanpuatus «Bupeokocmocy» (npesnpeHt —
B.B. CemEHOB) BbinycTUA nepBeblit Homep «Ho-
BOCTE/i KOCMOHABTWUKMY», TOrAa elie npocTo
WH(OPMALMOHHOTO BloNNeTEH O MPOUCXO-
AALNX B MUPE COOBITUAX, CBA3AHHLIX C KOC-
MmocoM. B 1o Bpems passanusanca CoBeTcKuit
Cot03, U3 Hero BbIXOAMAN OfHA pecnybiuka 3a
APYroi, N HUKTO Ha NOCTCOBETCKOM NPOCTPaH-
CTBE He WHTepecoBancs KOCMOHaBTUKOI. He
6b110 MHGOPMALMKM HU B razeTax, Hu no TB, a
MHTEpHeTa TOrAa elle He CylecTBoBano. 310
Obin [ARAXeCT MUPOBbLIX HOBOCTEN, pacneya-
TaHHbI B (hopmaTe A4 Ha WUronbYyaTOM NpUH-
Tepe TUPaXXOM BCEro HeCKONIbKO 3K3eMNaspoB
M npefHa3HayeHHblit ana WHGOPMUPOBaHUSA
KOpPecnoHAeHTOB nepBoro kaHana (torpa —
«0cTaHKnHOY),  cneunanusnpylWmMxcs  Ha
KocMuyeckon Teme. OH BbIXOAMN Kaxable [Be
Hepenu. B centabpe 1991 ropa ¢ uenbio 3Ko-
HOMUM OyMaru Mbl yMeHblWMAK hopmart bronse-
TeHs o A5.

[loBonbHO BbICTPO OH 3aBOeBan nonynsp-
HOCTb, U He TONbKO Ha TeneBuaeHuu. Ero Tupax
B KOHLe 1992 r. Bo3poc o 1000 3k3emnnsapos,
1 10 despans 1993 r. GlonneteHb Obin 3aperu-
cTpupoBaH MuHucTepcTBOM neyatn u MHGOP-
mauum PO N20110293. B 1993 r. oH cran ne-
yaTaTbCs TMNOrPadCKUM Cnocobom.

«HOBOCTM KOCMOHABTUKM» HaWAM npu-
3HaHWe W cpeau KocMoHaBToB. 21 despans
1993 r. Ba Homepa (N23 u N2 4) Bnepsble 6blu
0TNpaBneHbl rpy30BbIM Kopabaem («lporpecc
M-16%») Ha cTaHumio «Mup», a B uione Bo3Bpa-
LieHbl Ha 3eMal0 KOCMOHaBTamu [eHHapuem
MaHakoBbiM 1 Anekcangpom Monewykom. C ex
nop HK HeofiHOKpaTHO GblBany Ha opbuTe.

B mapTe 1994 r. 6lonneTeHb CMEHUN CBOIA
cTatyc: 6bin odULMaNbHO 3aperucTpupoBaH
KaK XypHan ¥ BKNOYEH B NOAMNMCHbIE KaTanoru
areHTCTB MO PacnpoCTPaHEHMIO NeYaTHbIX W3-
AaHunii B Poccuu 1 3a pybexom.

Tem BpemeHeM B 1995 r.y yupeputensa HK —
KoMnaHuu «BnaeokocMoc» — BO3HUKAM DUHAH-
COBbIE NPO6/EMBI, U NPULLNOCH UCKATb CMOHCO-
poB. M oHu Hawnuce: 6aHK «AnekcaHapPoBCKMii»
(A.B. BakyHL), BoeHHo-cTpaxoBas KOMNaHWs
(B.A. Wabanux), TKHML, umenn M.B.XpyHu-
yeBa (B.Jl. WsaHoB, A.WN.Kucenés), Memopu-
anbHblil My3eii kocmoHasTuky (H0. M. Conomko),
npepctasutensctBo EKA B Poccun (A. PypHbe-
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YBakaemblie 4yuTaTteAn u noYMTaTeAn Hallero >XypHaa
«HoBocTn kocmMoHaBTHKu»!

Cukp), Accouuauus My3eeB KOCMOHABTUKM
(N.P.MNonosuy n H.C.Kuppopa). Bcem atum
NIOAAM 1 OpPraH13aLuaM Mbl BbIpaXaem Orpom-
Hylo 6narogapHocTblo. be3 uX NOAREpPKKM
KYpHan He [OXMUN Obl JO YETBEPTbBEKOBOrO
to6unes.

[To3gHee, B KoHue 1997 r. - Havane
1998 r., ana «Bupeokocmoca» Hactynuau co-
BCEM uyepHble BpeMeHa. OTcyTcTBUe AeHer Ha
W3haHMe W HeBbINNaTa 3apnaatbl CTaan Xpo-
Huyeckumu. [lonr nepep NOANUCYMKAMMU B MO-
CTaBKax XypHana goctur Tpex mecaues. B ato
BpeMA «HOBOCTM KOCMOHABTUKM» noaaepxan
PYKOBOAUTENb U3BECTHOI B TO BPEMS KOMMbIO-
TepHoi komnaHun «P. u K.» Bopuc PeHckuii.
OH NpefnoXun YyepHo-Genblii [BYXHEAENbHbIN
GlonneteHb hopmata A5 NpeBpaTuTh B U3faHMe
MWUPOBOTrO YPOBHA — exeMecsuHbli, popmata
A4, nonHOLBETHBIN C TAKMPOBAHHOMN 0610XKKOIA
KYpHan — 1 B35/ Ha cebs 6onblyio yacTb du-
HaHcupoBaHusA. bnarogaps emy 3a HeCKOAbKO
MecsALeB yAanoCb PaccymuTaThCs C NOANMCYNKA-
MU No fonram 1 B TeyeHue 1998 r., ucnonb3ys
CABOEHHbIe HOMepa, BbITU Ha eXeMeCAYHbI
rpacuk Bbinycka. Kpome Toro, ¢ uenbto ontu-
MaJIbHOTo (MHAHCUPOBAHMUA U HaNoroobnoxe-
Hua B uione 1998 r. ana BbiNycKa XypHana Ha
6asze uHbopmaLMoHHoro oTgena «Buaeokoc-
MOC» Obl10 06pa3oBaHo (M 3aperncTpupoBaHo)
npeanpustue  «MHdopmaynoHHo-u3aaTenb-
ckuit fom "HoBocTu KocMoHaBTUKM ». Ero yupe-
putensmu ctanu rnasa «P. u K.» b.b. PeHckuit
W pYyKOBOAMTENb KoMnaHwuu «Bupeokocmocy
B.B.CeméHoB. TeHepanbHbIM AWUPEKTOPOM U
rNaBHbIM pefakTopoM Gbin HasHaueH U.A. Ma-
PUHUH.

Cnepytowme roabl OKasanuch A XKypHana
[0BOJIbHO CTabUNbHBIMU. Yepes HEeCKObKO NeT
B CBA3M C (haKTUYeCKUM NpeKpaleHnem hyHK-
LMOHMpOBaHUA npeanpuatua «Bupgeokocmocy
e[MHbIM Bnagenblem M3patenbckoro pgoma
n HK ctan rnasa «P. n K.» b.b. Penckuit. Ho
no3aHee 1 B ero GusHece HaCTYNUAW TPYAHblE
BpeMeHa. Tupax XypHana u cocTaB pedakLmuu
Obin COKpalieH [0 MWUHWMYMA, 3apniaTtel He
KOpPpEeKTUPOBanUCh HeCKONbKO NeT. B 3Toii fo-
BOJIbHO TAXENOMN ANA pefaKLMm XKypHana cuty-
auMM Ha NoMoLb NpUILEN elle OAMH MeLeHar,
COTPYAHMYABLUKIA C XXypPHANOM elle Co BpeMme-
HU paboTbl B BoeHHo-CTpaxoBoi Komnawuu,
a HblHe rnaea CtpaxoBoro ueHTpa «CnyTHUK»
B. A. labanuH. OH Bowen B yupeautenn U3pna-
TeNbCKOro fioMa U B3an Ha ceba cHavana 50 %
th1HaHcpoBaHus, a no3xe u 95%. OrpomHyio
nomolb okasan u LieHTp akcnnyaTauuu Hazem-
HOM KOCMUYeCcKot UHGpacTpyKTypsbl Pockocmo-
ca B Nuue reHepanbHoro aupektopa A.C. Pa-

AeeBa. Takas nopjepxKa no3Bonuna BepHyTH
HEKOTOpbIX paHee COKPalLEHHbIX COTPYAHUKOB,
paclupuUTb WTAT PefAKTOPOB, WTATHBIX U Hell-
TaTHbIX KOPPECMOHJEHTOB, CAENaB, TakuM 06-
pasom, ypHan ewe Gonee WHPOPMALMOHHO
HaCbILWEHHbIM U Pa3HOCTOPOHHMUM.

Ho HacTan 2013 rog. OuepegHoii MupoBo#
KPWU3UC 1 BBOJ, MeXAYHAPOLHbIX IKOHOMMUYeE-
CKUX CaHKLWit npoTuB Poccuu Hanoxunmucy Ha
NPOBOAWUMbIE B PAKETHO-KOCMUYECKOM OTpac-
N KapAuHanbHble pedopMbl U COKpalieHue
Kocmuyeckoro Glogxera. B pesynbTate Koc-
MWYeCKana oTpacib MpaKTUYecKU npekpatuna
NOAAEPIKKY XKYPHANA, U, KaK CNefCTBUE, — KPU-
TUYecKoe COoKpalleHne UHAHCOBOI NOAAEPXK-
Kn XypHana Bnagensuamu. B asrycre 2015r.
pefakuMs okasanacb NpaKTUYeCKU Ha camo-
obecneyeHnn. Hactynunau oyeHb TAXKENble
BpemeHa. BepHynuch 3ajepxku 3apnnatel,
NpaKTUYECKM NPEeKpPaTUNUCh BbINNATHl TFOHO-
papoB. COTpYAHWKM pefakuuu BbIHYKOEHbI
Oblnn UckaTb NoApaboTKy Ha cTopoHe. XypHan
«HOBOCTM KOCMOHABTUKUY, OPUEHTUPOBAHHbII
Ha WH(OPMUPOBAHME KOCMUYECKOI OTpacau,
OKa3ancsa Ha rpaHu 3aKpbITua.

0pHako nocne BCTpeuu B Hosbpe 2014 1.
rnaBHoro pepaktopa M. A. MapuHuHa ¢ HOBbIM
pyKOBOAMTENEM oTpacnu (Torfa reHpupekTo-
pom OPKK) W.A.KomaposbiM 1 pykoBoauTe-
nem penaptamenta K «Pockocmocy (Torga
nomouyHukom rengupexktopa OPKK) W.10. By-
peHKOBbIM 3a0pe3kuna Hajexaa BbIKUTb.
N.A. Komapos u W.10. bypeHkoB noobewanu
NOAePXKaTh XypHar.

Mo pasnnyHbIM YBaXUTENbHbIM NPUYUHAM,
CBA3aHHBIM C M3MEHEHWUAMMU B NPUHLMNAX pe-
topmupoBaHus oTpacnu (NpUHATO pelleHue
0 co3paHun Tlockopnopauun «Pockocmocy),
a TaKXKe 3a[epPKKONA B NMPUHATUW NpaBUTENb-
ctBoM «PepepanbHoii KOCMUYECKOH nporpam-
Mbl 2016-2025 rofoB» M 6GlogKeTa HOBOW
[ockopnopauuu pelleHne No XypHany 3aTa-
Hynocb. B 3ot nepuopa HK Bbixunu 6narogaps
NMYHOII 6e3B03ME3AHOM NoAAEpPIKKe YuTaTeNeil
xypHana 0. Ycauésa, E. Kopuaruna, A. bakyH-
ua, [.Tony6koea, O.Cokonosa, B.BatypuHa,
JI. Tpouukoro, A. Aptembesa, J1. PozeHbatoma u
MHOTUX ApYTUX.

31Moit 3TOro rofia HakoHeLl, 6bio NPUHSATO
pewenune cpenatb «HOBOCTM KOCMOHABTUKN»
oTpacnesbiM XypHanom Fockopnopaumn «Poc-
KocMoC». Tpu Heo6XoauMbIX ANst 3TOTO [OKY-
MeHTa FOTOBATCA YXe WeCTb Mecsles, TeM He
MeHee eCTb HafeXpAa, yTto B roj 25-neTHero
lo6unes KypHan nonyYuT HOBBIA CTaTyC W by-
LEeT NyYlW M B MUPE OTPacieBbIM KOCMUYECKUM
13aaHueM.

['eHepaAbHbIVi AMPEKTOP, FTAABHbIF PEAAKTOPD
OO0 «MHpopmaLmMOHHO — U3AATEALCKMIT AOM

"HoBocTn kKocmMoHaBTUKU »

H.A. MapnHmH

HOBOC
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TNABHOE

W. U3BekKoB.
«HoBOCTU KOCMOHaBTUKUY

CrpyxTypa

LEHTPaNnbHOro annaparta
Tockopnopauun «Pockocmoc»
onpepeneHa

uioHe 2016 T. Obina OKOHYATENbHO
chopmMupoBaHa W 3anofiHeHa wWTaT-
HbIMU COTPYAHWUKaMKU CTPYKTYypa LeH-
TpanbHoro annapata [lockopnopauuu
«Pockocmoc»  (TKPK). Cxema pykoBopcTea
onybaukoBaHa Ha caiite Pockocmoca.

HanomHum, uto ®epepanbHbliil  3aKOH
N2 215-03 «0 locynapcTtBeHHON Kopnopauum
M0 KOCMUYeCKon pestenbHocTi “Pockocmoc”»
6bin NpuHAT TocypapcTBeHHoi [lymoit 1 ntons
2015 1., onobpeH CoseTom Pepepaunn 8 uioHs
2015r. v Bectynun B cuny 13 uona 2015r.
Takum obpasom, 13 wions locymapcTBeHHas
Kopropauus no KOCMWUYECKO! [esTenbHOCTH
«PockocMoc» 0TMEYaeT CBOIO MepBY rOf0B-
WMHY — 1 rof co AHA CO3aaHmA.

B 3akoHe onpepgenexbl uenu Kopnopauuu:

@ peanu3auuna rocyaapCTBeHHON NOAUTK-
KM M OCYLEeCTBNEHNE HOPMATMBHO-NPaBOBOrO
perynupoBaHus B 061acT KOCMUYECKO aes-
TEeNbHOCTK;

@ OKa3saHue roCyAapCTBEHHbIX YCAYr B 06-
NacT KOCMUYECKOW [eATeNbHOCTM U ynpase-
HUS FOCYLAPCTBEHHbLIM MMYLLECTBOM;

& obecneyeHne npoBefeHNUs OpraHn3a-
unamn Kopnopauuu 1 opraHu3auuamMu paket-
HO-KOCMMWYECKOI NPOMBIWAEHHOCTM PaboT no
CO3/aHMI0 PaKETHO-KOCMUYECKON TEXHUKM BO-
€HHOT0, IBOHOr0, HAy4HOTO U COLMANbHO-3KO-
HOMMYeCcKoro HasHayeHus, 6oeBON paKeTHOM
TEXHUKU CTPaTernyeckoro HasHayeHus;

@ KOOpaMHauus paboT no noaaep:aHuio,
Pa3BUTUIO U UCMONb30BAHMIO M0GANLHONM Ha-
BUTaLMOHHOM cnyTHUKoBOI cucTembl TNTOHACC
B WHTepecax CneuuanbHbIX, TPAXKAAHCKUX, B
TOM YMCIe KOMMEepPYeCKUX, noTpedutenei u ans
paclWMpeHns MEeXYHApPOLHOrO COTPYLHMYE-
ctBa Poccuiickoit Pepepauumn B 0bnactu cnyt-
HUKOBbIX HABUTALMOHHBIX CUCTEM;

@ OCYILECTBNIEHNE MEX[LYHAPOLHOW pes-
TeNbHOCTU N0 WCCNEAOBaHMIO W WUCMO/b30Ba-
HUI0 KOCMUYECKOrO NPOCTPAHCTBA;

& ocyliecteieHue hyHKLMIA No obLeit Ko-
opAMHaumMu paboT, NPOBOAMMbIX HA KOCMOAPO-
Max baitkoHyp 1 BOCTOUHBbIN, N N0 pyKOBOACTBY
3TUMM paboTamu.

B 3akoHe oTmeyaetcs:

< fearensHoctb Kopnopauun HanpasneHa
Ha CO3[jaHue ycnoBuil N MexaHu3MoB 3 cek-
TUBHOMO OCYLIECTBAEHUA KOCMUYECKO! pdes-
TENbHOCTH, WCMONb30BAHUA €€ Pe3ybTaTos,
ynpasnenus opraHuaumamu Kopnopauuu u ux
pa3BUTHA, @ TaKKe Ha COAENCTBUE YKPENNeH!io
000pOHbI CTpaHbl U 0becneyeHne HesonacHo-
CTW rOCyAapcTBa;

< Kopnopauus obecneynBaeT BbinosHe-
HWe 3afaHWit rocynapcTBEHHONW MPOrpaMmMbl
BOOPYEHUS U roCy[apCTBEHHOrO 060POHHOTO
3aKa3a B 0651aCTU KOCMUYECKOI [eATENbHOCTH
C npuBneyeHnem opraHusauuii Kopnopayuu;

< Kopnopauus obecneynsaeT peanusauuio
rocyAapcTBeHHbIX nporpamMm Poccuiickoit Pepe-
pauuu, npe3ngeHTckux nporpamm, PenepanbHoit
KocMmuyeckoi nporpammel Poccum, mexrocyaap-
CTBEHHBIX W (efiepanbHbiX LieneBblX Nporpamm,
tenepanbHOM  afpecHod  WHBECTULMOHHOIA
nporpammel, nporpamm Coto3HOro rocynapcrsa
1 NpOrpaMM MeX[yHapoJHOro COTPYAHWUYECTBa
B 06/1aCT1 KOCMUYECKOi IeATENbHOCTH, A TaK)Ke
KOHTPOJIb 33 WMCMONHEHWeM TOCYAAPCTBEHHbIX
KOHTPaKTOB Ha 3aKymnKu TOBApOB, BbINONHEHNE
paboT, okasaHue ycayr ans obecneyeHus rocy-
LApPCTBEHHbIX HYX[, UCMONHUTENAMU MO KOTO-
pbIM ABNAOTCA opraHu3auuu Kopnopauuu.

B TeyeHne ropga wno GopmupoBaHue
CTPYKTYpbl HoBOW [ockopnopauuu. Pacnpe-
AENANUCb HanpaBneHUs [eATEeNbHOCTU Mexpy
AenapTamMeHTamu, nogbupanucL 3amecTUTent
reHepanbHOro AWPeKTopa Mo HanpaBneHUAM
u GopMupoBanucb KOMaHabl Ans paboTbl B
genapTameHTax. Ml BOT K nepBOM rofoBLMHe
co3panua K «Pockocmoc» cchopmuposana
CTPYKTYpy CBOEro annapara.

WTak, Bo3rnasnser [ockopnopauuio reHe-
panbHbiii gupektop W.A. Komapos, pykoBogut
annapatom [ockopnopauuu B. B. KoBanés.

Bce HanpaBneHus pesTenbHOCTM pacnpe-
LeNneHbl Mexay 3aMecTUTeNsiMU reHepanbHoro
AVPEKTOPa, UCMONHUTENbHBIMU ANPEKTOPAMK 1
PYKOBOAMMbIMU UMM ienapTaMeHTaMu.

Tpu [enapTameHTa MOAYUHAKTCA He-
NOCPeLCTBEHHO TeHepaNbHOMY  AWUPEKTOpY:

BHyTtpeHHero ayguta (C.A.KoueTkosa), Kom-
myHukaumnii (W. 0. bBypeHkos) u YnpaBnenus
penamu  ([I.B. MweHHuKoB). [leaTenbHOCTbIO
OCTaNbHbIX [BaALATU CeMU [enapTaMeHTOB,
YeTbipex OTAENO0B U OAHOM CNyXObl PYKOBOAAT
3aMeCTUTeNU TeHepanbHOro AupekTopa Wiau
NCMONHUTENbHbIE ANPEKTOPbI.
(CraTc-ceKpeTapb, OH e 3aMecTUTeNb reHau-
peKTopa Mo OCYLEeCTBAEHUIO TOCYAAPCTBEHHbIX
nonHomouuit, — C.H.[lybuk. B ero Henocpeg-
CTBEHHOM MOAYMHEHMM — [lenapTameHT no B3au-
MOJENCTBUI0 C OpraHamu rocenact u CBogHbIii
AenapTamMeHT CTpaTernyeckoro naaHNpPoBaHNA U
rOCYyAapCTBEHHbIX KOCMUYECKUX NPOrpaMM.
lepBblit 3amecTUTeNb reHepanbHOro Au-
pektopa A.H.VBaHOB KypupyeT u4eTblpe Ha-
npaenexus. [lepsoe: [lunoTupyembie npo-
rpamMmbl.  PyKOBOAWT 3TUM  HampaBneHWem
ucnonHutensHbln - aupektop C. K. Kpukanés.
B ero BepeHun - [lenaptameHT nunotupye-
Mbix nporpamm u Otaen rocasuauuu. Bropoe
HanpasneHue: ABTOMAaTU4eCKUe KOMMIEKChbl U
cucTeMbl. PyKoBOAWT 3TUM HanpasneHuem 3a-
mecTuTens rengupektopa M. H. Xaiinos. Y Hero
B MOAYMHeHUN [lenapTaMeHT aBTOMAaTUYECKUX
KOCMMYECKMUX KOMMIEKCOB M cucTeM 1 [lenapTa-
MEeHT HaBurauuoHHbix cuctem ([JIOHACC). Tpe-
Tbe HanpaeneHue: boeBas pakeTHas TexHMKa.
ITMM HanpaBfeHUeM pYKOBOAMUT 3aMecTuTeNb
reHpupektopa C.A.MoHomapés. B ero nopun-
HeHun — [lenapTaMeHT GOEBOI PAKETHON Tex-
Huky, OTAEN MOOUAN3ALMOHHO NOATOTOBKU U
OTpen rpaxaaHcKoi 060pOHbI M Ype3BblyaliHbiX
cutyaumuit. Wl yetseptoe HanpasneHue, Kypupy-
emoe A.H.VBaHoBbiM: CpeacTea BbiBeAEHUS U
Ha3eMHas KoCMMYecKas MHDPaCcTpyKTypa. ITum
HanpaBfeHWeM pYKOBOAUT UCMONHUTENbHbIN
aupekTop A.B. MasypuH. B ero seseHunun — fle-
napTaMeHT CPeACTB BbiBeAeHU: U [lenapTameHT
IKCNNyaTaLMm Ha3eMHOM KOCMUYeCKoit nHdpa-
CTPYKTYpbI, @ Takxke ABa tunnana — Ha Koc-
mogapome baiikoHyp (pykosogutens A.A. beno-
KOHb) 1 Ha BoctoyHom (K. B. Ymapos).
3amecTutens reHAMpeKTopa no paker-
HO-KOCMUYECKOW MPOMBILAEHHOCTU U OfHO-
BpemeHHo renpgupektop 0AO OPKK (0. B. Bna-
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COB PYKOBOAMUT OAHUM U3 Hanbonee BaXHbIX

AenaptameHtoB — [lenaptameHTOM pakeT-
HO-KOCMUYECKOI MPOMbILINEHHOCTU.
C.B.CaBenbes, 3amecTuTeNb reHpMpeK-

TOpa MO MEeXAYHAPOJHOMY COTPYAHUYECTBY,
pyKoBOAMT [lenapTamMeHTOM MexAyHapofHOro
cotpynHuyectsa u OTpenom npepcraButeneit
l'ockopnopaluu 3a pybexom.

B BepmeHuu 3amectutens reHpupexTopa
no ¢uHaHcam 0.B.JlobaHoBa — [lenaptameHT
OyXxy4yeta M KOpMnopaTMUBHOW oTyeTHOCTH, [e-
napTaMeHT LeHoo6pa3oBaHusA U GUHAHCOBOTO
KOHTPONS 33 MHBECTULMAMY, A TaKXKe flenapTa-
MEHTbI IKOHOMUKM U GIOZXETHOrO NNaHMpoBa-
Hua n KasHaueiictea.

3amecTutens reHaupektopa M.B. Metpos
pyKOBOAMT AenaptamenTamu KopnopaTusHoro
ynpasneHus, MmylecTBeHHbIX OTHOLWEHUA K
lOpupmnyeckum, a 3amecTutens reHAMpekTopa
no GesonacHoctu C. A. [lémun — Bceir Cnyxboit
6e3onacHocTu [ockopnopauuu, a Takke fe-
naptameHTamu 3awuTbl rocTaitHbl U UHHOpMa-
UMM 1 IKOHOMUYECKOM Be3onacHoCTH.,

WcnonHuTeNbHbI AMPeKTOp No nepcoHany
1 counanbHoi nonutuke A. A. ByukoBuy pyko-
BOAMT fienapTameHTamu KagpoBoi v couuans-
HOM NONUTUKMW 1 Pa3BuTna nepcoxana.

Y ucnonHuTeNbHOrO [MpEKTopa No Kanw-
TanbHomy cTpoutensctey B. H. iBaHoBa B nop-
uMHeHuM fBa fenaptameHTta: KoopauHauuu
paboT no cTpouTenbCTBY KOcMogpoma Boctou-
Hbill 1 OpraHn3auny KanuTanbHoOro CTpouTeNb-
CTBa NpeanpuATHiA, BXxoaawmx B ockopnopa-
umto «Pockocmoc».

3a KayecTBO U HaAexHocTb B Kopnopauuu
0TBEYaeT UCNOAHUTENbHbI AupekTop B.T. EB-
LOKMMOB. B ero nopumHenun fBa fenapTa-
meHTa: CepTudukauum, craHaapTM3auum u
nuueHsupoBanus u 0becneyeHus kayectsa u
HaAEXKHOCTU PAKETHO-KOCMUYeCKoit n 6oeBoit
paKeTHO TEXHUKMU.

Ewe Tpu penaptameHTa noAuMHsAOTCA
HenocpefCcTBEHHO NpaBNEHUID KOpNopauuu.
E.[l. Topmo3oBa Bo3rnaensetr [lenaptameHt
porosopHoit pa6otsl, A.C. XuraHos — [lenap-
TameHT 6usHec-cuctem, C. B. Poros — [lenapta-
MEHT UH(POPMALMOHHBIX TEXHONOTUIA.

HOBOCT KOCMOHABTVIKIA ® N208 + (403) + 2016 « Tom 26

'K «PockocMoc» aercTBYeT nog Henocpea-
CTBEHHbIM ynpasneHuem HabnwogatensHoro
COBETa, BO3[NAB/AEMOr0 3aMecTuTenem npea-
cepatens [pasutenscta [.0.PorosuHsim.
B coctas HabniopatensbHoro coseta Kopnopa-
LMK BXOAAT OAMHHAALATL YNEHOB, B TOM YuUcne
natb npepcrasutenen [lpesnpenta Poccuin-
ckoii Pepepauuu u nate npepcTaBuTeneir Mpa-
gutensctea Poccuiickoit Pegepauuu, a Takxe
reHepanbHbI aupektop Kopnopauuu, sensto-
wuitcs uneHom HabnoparensHoro cosera Kop-
nopauuu no JomxHocTU. B HacTosWwee Bpems B
HabniopatenbHblit coset, nomumo 1. 0. Porosu-
Ha, BXOAAT: noMolHuk Mpe3upeHta PO A. P. be-
N0ycoB, nomoluHuK Mpesngenta PO — Havanb-
HUK [ocynapcTBEHHO-NPaBOBOrO ynpaBieHus
Mpe3unaenta PO J1. N. bpbiyeBa, KomaHaytowWmi
Kocmuyeckumu BoicKamm — 3aMecTUTeNb rnas-
HOKOMaHAytowWero Bo3aywWwHO-KOCMUYECKUMH
cunamu A.B.TonoBko, 3amecTutens MUHUCTpa
tuHaHcoB J1.B.TopHuH, 3amecTuTens reHe-
pancHoro pupektopa ®oHpa nepcneKkTUBHbIX
uccneposanuit A. W. Tpuropbes, npeacenartenb
K «BHew3koHombaHk» B. A. lMuTpues, 3ame-
CTUTENb MUHUCTPA IKOHOMUYECKOTO pa3BUTUSA
E. V. EnuH, reHepanbHble gupektopbl: Pocato-
ma — C.B. KupueHko, Pockocmoca — W. A. Ko-
mapoB u Poctexa — C.B. Yeme3os. Bce, 3a nc-
knoueHnem Komaposa, pabotatot B CoBeTe He
Ha NOCTOAHHOI OCHOBE.

HabnwopatensHomy
CTBEHHO  MOJYMHAETCA
BU3MOHHAA  KOMWUCCUA,
(h1HAHCOBO-X03ACTBEHHYIO
Kopnopauuu.

HayuHo-texHnyeckuit coet (HTC) Kopno-
pauun ABNAETCA KOHCYNbTaTUBHLIM OpraHoM,
CO3[aHHbIM B LENAX Hay4yHO-MeTohoaornye-
CKOro, WHGMOPMaLNOHHO-aHANNTUYECKOTO ¢
3KCnepTHoro obecneyeruns gestenbHoctu Kop-
nopaumu. B HacToswee Bpema HTC Bo3rnaens-
et 0. H. Kontes.

Bce BbllweckasaHHOe OTHOCUTCA HEMOCpea-
cTBeHHO K CTpyKType LeHTpanbHOro annapara
Kopnopauuu. Bmecte ¢ Tem B [ockoprnopauuio
«PockocmMocy ye BXOAAT UAU LOMKHBI BOWTU
Oonee cTa NpepnpusTUil paKeTHO-KOCMUYe-

COBETY  Hemnocpea-
He3aBucumas Pe-
KOHTponupyioLias
nesTeNbHOCTb

CKOW OTpacnu Hawei cTpaHbl. lpu 3tom ux
60nbluas YacTb 0ObeAMHEHBI B XONAUHTH, KOp-
nopaLmun UAN MHTErPUPOBAHHbIE CTPYKTYPSI.

Tak, B coctaB 0AO «MHdopmaunoHHble
cnytHukosble cuctembl» (MCC) umenn aka-
gemuka M. ®. PeweTHésa (r. XenesHoropck)
BxopaT OAO «Hay4Ho-npou3BoacTBeHHOE
NpeAnpuATME KOCMUYECKOro npubopocTpo-
eHus “KeaHt”» (r. PoctoB-Ha-[loHy), 0AO
«Hay4Ho-npou3BOACTBEHHOE  MpeanpuaTUe
“KBaHT"» (r. Mocksa), 0AO «HayuHo-npous-
BOACTBEHHOE npeanpuatue “feodusmnka-Koc-
moc”» (r. Mocksa), OAO «Hay4yHo-npous-
BOACTBEHHbIN LeHTp “Montc”» (r. Tomck) u
Apyrue.

B WnTerpuposanHyto ctpyktypy 0AO «Poc-
CUACKanA Kopnopauus pakeTHO-KOCMUYeCKOoro
npu6OpPOCTPOEHNUA W UH(OPMALMOHHBIX CU-
crem» (0AO «Poccuiickmne KocMuyeckme cucte-
Mbl», r. Mocksa) BxoaaT: OAO «HayuHo-uccne-
AOBATENbCKUN WHCTUTYT TOYHBIX MPUOOPOBY
(r. Mocksa), 0AO «0Oco6oe KOHCTpyKTOpCKOe
6lopo  MOCKOBCKOrO 3HepreTMYecKoro WH-
ctutyTta» (r. Mockea), OAO «HayyHo-npowus-
BO/CTBEHHOE O0ObeAUHEHUE W3MEpUTENbHOM
TexHuku» (r. Koponés), 0AO «HayuHo-uccne-
A0BATENbCKNI MHCTUTYT QU3NYECKNX U3Mepe-
Huit» (r. lNeH3a) u apyrue.

K HacToswemy BpemeHn npouecc hopmu-
POBAHMA WHTErPUPOBAHHBIX CTPYKTYP W/Waun
XONAMHIOB elie He 3aBepleH. CornacHo yka-
3y Mpesugenta PP ot 12 mas 2016 1. N2221,
B [ockopnopaunio  «PocKOCMOCY»  AOMKHBI
BOMTM 46 aKuMoHepHbix obuwects (0AO
«OPKK», AO «Kopnopauus “Crpaternyeckue
nyHKTbl  ynpasnequs”», OAO «lnaBkocMmocy
1 Apyrue) M mocne akUMOHMPOBaHUA — elye
16 rocyfapCTBEHHbIX YHUTApHLIX Npepnpua-
TWit, Takux Kak OIYN «FocyaapcTBeHHbI Koc-
MUYECKUIA Hay4HO-MPOU3BOACTBEHHbIN LEHTP
umenn M.B. XpyHuuesa», ®TYMN HMNO «TexHo-
mawy, Tl ®rYN «Wccneposatenbckuit LeHTp
umeHn M. B. Kenpgblwa» u gpyrue.

C TeyeHMeM BpeMeHU Mbl ByAeM 3HAKOMUTb
BacC, yBaXaeMble YuTaTeNM, C U3MEHEHUAMU B
cTpykType Kopnopauuu.
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OpraHu3auroHHasa CTpyKTypa LieHTpasibHOro annapara
[0CynapCTBEHHOM KOMpopauuy no KOCMUYECKON AeaTenbHOCTY «Pockocmoc»
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A. XoxnoB cneuuanbHo
ana «HoBocTen KOCMOHaBTUK

TOpas OTKpbITas JNETHAS KOCMUYecKas
wkona npowna B Mockse ¢ 25 UOHA No
1 niona 2016 r. B MockoBckom lMonutexe
(6bIBWHWIT YHMBEPCUTET MaLIMHOCTPOE-
Hus MAMW). YyacTHukn wkonbl (57 4YenoBek)
u3 Poccuu, benopyccun n KasaxcraHa npocny-
LWanu UHTEPECHBI KypC NEKLUI N0 HECKONBbKNUM
TEMaTUYeCKUM HanpaBieHUAM: NUIoTUpyemas
KOCMOHABTHMKa, KOCMUYecKas buonorus u mepu-
LiMHA, TEXHUYECKMEe acneKTbl CO3AaHUSA KOCMU-
YeCKON TeXHUKM, U3y4eHne Kocmoca. 3aHATus
NPOXOAUAM C yTPa W 1O NO3AHEro Beyepa.
Nuxenep UMK umenn 10.A.TarapuHa
Wropb Tapacos pacckasan o BHeKopabensHoi
LeATeNbHOCTN KOCMOHABTOB, 00 UX TPEHUPOB-
Kax B rMAponabopaTopuu u Ha Apyrux TpeHa-
xepax. Wnba OBuuHHMKOB (PKK «JHeprus»
umenn C.M.Koponésa) npoyen nekunio o
NPOeKTUPYEMOM Ceiyac NUNOTUPYEMOM TPaHC-
nopTHOM Kopabe HoBoro nokonexus — MTK HI
«Pepepaunay, a Takxe NpoBen Mactep-knacc
no HageBaHuio ckatbangpa «Cokony.
KoHcTpyktop HIMO «3Be3pa» Bsavecnas
OupcaHoB pacckasan ciaylwatensiMm o KOCMU-
YecKux TyaneTax, KOTOpble WCMOoNb30BaNUCh
32 BCIO UCTOPUIO MUNOTUPYEMOI KOCMOHABTU-
Ku. Bavecnas okasancs He TONbKO XOPOWMWM

V Macrep-knacc no HagesaHuio ckachaHgpa
«Cokon»
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MeTHAA HOCMNYeECHKan LWHoNa

CNeLManucToM, HO M POMAHTUKOM-MY3blKaH-
ToM. Jlekums 3aBepwunacb KOCMUYECKUMU
necHAmMu nog rutapy («3se3abl Korga-HUOYAb
CTaHYT OAMKE NOAAM 3eMU...» U ApYyrUMK).

CrenaH Tkayés (MMM umenn M. B. Kengbiwa
PAH) BbicTynun Ha Temy «CucTembl ynpaBneHuns
OpueHTauueit fas Manblx CNYTHUKOB, BKIOYASA
Kybcatbl». MpuHa NMoHomapésa (LLHWWmaw) Ha
NpOCTLIX NpUMepax 06bACHWNA, MO KaKUM Tpa-
EKTOPUSAM [BUIKYTCA KOCMUYECKMEe annapaTsl y
3emMau 1 Ha MeXNNAHEeTHbIX Tpaccax.

He octanuch 6e3 BHUMaHWA U OpraHu3a-
LiMOHHbIe BONPOCHI, CBA3aHHbIE C pedopmoii B
KocMuyeckom otpacnu. Eerenuit CrenaHos, gu-
peKTop no pa3suTuio nepcoHana Pockocmoca,
nofenuncs BuieHMeM nepcrnekTUBbl Ans MONo-
AEXMW Ha NPefnpUATUAX FOCKOPNopaLuy.

0 nnaHax mockosckoro fonutexa B cee-
pe Kocmuueckoro 06pa3oBaHus, HayuHas
CO WKOMbHOW CKaMbi, B TOM 4uCie B BUfe
STEM-urp, pacckasan Anekceit ®epocees,
OAMH U3 co3aaTeneit TYPHUPHOI KOCMUYeCKO
urpel-umutatopa «Opbutax. Butanuii Eropos
(«Jaypus Aspocneiic») nposen becepy o 6:1u-
XaWLWNX NepcrneKTUBaX KOCMOHABTUKM.

Anexcanap Xoxnos (LLHUW PTK) cosmecT-
Ho ¢ [laweit beunc n Kupom JlaTbiwessbimM npea-
CTaBMAM NPOEKT NUAOTUpyemoro obneTa BeHe-
pbl 1 Mapca B 2021-2023 rr., pa3paboTaHHbIit
B PaMKax MeXAyHapoAHOro CTyAeHYecKoro
KOHKYpCa, NpoBoaMmMoro MapcuaHckum obue-
CTBOM, U BblleaWwui B GuHan (3awmra niaxu-
pyeTcs B KOHLe ceHTabps 2016 T.).

NHTepecHbiM  6bla GNOK  acTpoHOMUYe-
CKux nekumin: Anekcen [laeBckuii pacckasan
0 HOBeiilmMX 1 byaywmux uccnegosausx Con-
HEYHOW CUCTEMbl KOCMWUYECKMMU annapaTamu,
HOpuit Kosanés (®WAH) nopenunca oTkpbi-
TUAMW Hay4HbIX KOMaH[ POCCUIACKOTO KOCMM-
yeckoro Teneckona «PaanoActpoH». Cepreii
Monos (FTAWLU) caenan 3KcKypc B akTyanbHble
npo6nembl COBPEMEHHOI acTPODU3NKM.

B oauH M3 ypayHbIX MO Norofe BeyepoB
YYACTHUKM LWKONBI COBMECTHO C acTPOHOMaMu
n3 knyba «YpaHus» Habnoganu B Teneckon
KpynHble HebecHble 06bEKTHI.

0n1H 13 AHeit Obin NOCBAILEH KOCMUYECKO
MeauuuHe u 6ruonoruu. 0 pasnnyHbIX acnekTax

IKCMEPUMEHTOB C NIOABMU W XKUBOTHbIMU B
KOCMUYeCKMX noneTax 1 Ha 3emne pacckasanu
cneyuanuctsl UMBM PAH. A 6uonor v Hay4HbIi
XypHanuct MpuHa flkyTeHKO ocseTuna Temy
(h13M0N0ruM YenoBeka B KOHTEKCTE OCBOEHMUSA
HaNbHEro KoCMoca — Kakue npobnembl ele He
pelueHbl Ais TOro, YTo6bI Mbl MOFAIW, HAaNpUMep,
nonetetb Ha Mapc.

Anekcangp WaeHnko, pykosogutens obpa-
30BaTeNbHOI nporpamMmbl «CoBpemMeHHas Koc-
MOHaBTMKa» B MockoBckoMm lonnTtexe, nokasan
NETHbIA IK3eMNAAP CTYAEHYECKOrO0 KOCMUYe-
cKoro annapata «Mask», nnaHupyembii K 3any-
CKy Ha op6uTy BOKpyr 3eman B KoHue 2016 T.
B KayecTBe MOMYTHOI Harpy3ku co CNyTHUKOM
«KaHonyc-B-NK».

MoMUMO MHTEpECHBbIX NeKLMid, Obina npepy-
cMOTpeHa 6onbluas IKCKYPCUOHHAA nporpam-
ma. Cnywatenu nocetunu kocmorpag Koponés
n LleHTp ynpaBneHns nonetamm poccuincKoro
cermenta MKC, no6biBanu B LeHTpe nopgro-
TOBKM KocMoHaBToB umeHu H0.A.TarapuHa,
NOCMOTPENy TpeHamepHyto 6asy, noobuwanuch
¢ KocMoHaBTOM Onerom ApTeMbeBbIM U acTpo-
HasToM [lyrnacom Yunokom.

0co6blit MHTepec Bbi3Bana akckypcus B UH-
CTUTYT MeauKko-6uonornyeckux npobnem PAH,
rae 3HTY3WACcThl KOCMOHABTUKM YBUAENU Ha-
3eMHbI 3KCNepuMeHTanbHbii Komnnekc HIK,
UCMOJIb3yeMbll  ANf TaKUX 3IKCMNEPUMEHTOB,
Kak «Mapc-500» u «JlyHa-2015». Y4yacTHUKK
OCMOTpEeNN TPeHaXepbl, KoTopble pa3pabarbi-
BatoT B IMBI gna kocMuyeckoro npumeHeHus,
1 LeHTPUYry KOPOTKOro pajmnyca — npoToTun
OyaylWwmnx cpeacTB NpoduNaKTUKN HEraTUBHOTO
BO3/1e/CTBUA HEBECOMOCTU B INTENbHbIX KOC-
MUYeckux nonetax. beim u ppyrue nHtepec-
Hble BCTPeYM 1 IKCKYpCUU.

JleTHAs KOCMMYecKas LWKoNa 3aBeplinnach
BpyYeHMeM CcepTU(dMKATOB YYaCTHWUKAM, npo-
CNYWABLWKM HefieNbHbI KypC NeKLMUN, @ TaKxKe
cnoBaMu 6narogapHoOCTM opraHuzatopam -
AHactacum MinbuHoit n Ekatepute Manbiweson.

Wkona cocTosnach Npu NoAfepkKe co06-
LWeCcTBa IHTY31aCTOB «TBOI CEKTOP KOCMOCa,
06besVHEHHON paKeTHO-KOCMUYECKOI Kopno-
pauuu u WHCTUTYTa MeauKo-61Monornyeckux
npo6nem PAH.

COBELJAHNS. KOHOEPEHLWN. BbICTABKY
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A. KpacunsHiukos, A. Xoxnos.
«HOBOCTM KOCMOHABTUKNY
®oto NASA 1 PocKocMocad. -~ e

B TRC-4S (e 8 Lo -
Komanaup
BopTuHXeHep-1 - Anekceil OBYUMHMH

BopTuHXeHep-2 - Oner Ckpuno4ka

«Ay6paBa» npucmaTpmsaer

3a AecaMmmn

B utoHe B xope 3kcnepumeHTa «Ceiicmonpo-
rHO3» (3KCnepumeHTanbHas oTpaboTka Me-
TOAOB MOHWTOPUHIA 3NEKTPOMArHUTHBIX W
nnasMeHHbIX NPeABECTHUKOB 3eMNeTPACEHUNA,
4pe3BblYaliHbIX CUTYALMI N TEXHOTEHHbIX Ka-
Tactpod) Anekceit OBunHuH u Oner Ckpunouka
cbpacblBanu MHHOPMALMIO C KECTKOrO AUCKa
MOZYNA KOHTPONA W c60pa AaHHbIX OJHOUMEH-
HOM annapatypbl, HaxofAWencs Ha BHeLWHel
nosepxHocTu Cnyxe6Horo mopyns «3se3aax, u
apxusupoBany ee Ha nantone RSK-1.

B pamkax «YparaHa» (HabntogeHue u do-
TOCbeMKa 3eMnu ANA BbIABAEHUA Pa3BUTUA
NPUPOJHBIX KaTaknu3mMoB) oHK BmecTe ¢ Hpu-
em ManeHyeHKo € Mcnonb3oBaHuem LMdpoBbIX
toTtoannapatoB M (OTO- U BUAEOCMEKTPANb-
HOJ CUCTEM CHUManK ceBepHylo vacTb [lataro-
HUW, BynKaHbl CuHabyHr, Yunnau, CaHrait, Mo-
nokatenetb u Pyuc, CeBepo-KpbiMckuii kaHan,
KepueHcknit nponus, Apanbckoe Mope, peky
M3bimMTa, ropoga flamack u Mansmupa.

B wuHTepecax «Bu3supa» (uccneposanue
METO[0B Per1cTpaLmm TeKylero noaoxeHns u
OpWeHTaLMu NepeHOCHO! HayyHoW annapaty-

28 wuioHs NASA coo6Lmno o 3aKiyeHun
KOHTpakTa ¢ kopropauvei Paragon Space
Development (TycoH, wrtat Apn3oHa) cymMMoW
5.1 MnH $ Ha co3paHve 6roka nepepaboTku
coneBoro pacteopa BPA. Ero nnannpyetcsa go-
ctaButb Ha MKC B 2018 1.

Mo 3ambicny WHXeHepoB, Hannyne BPA
MO3BOJSIUT MOBbLICUTb YPOBEHb MOJTyHEHNS1 BOAbI
13 MOYM Ha aMepUKaHCKOM CEerMeHTe CTaHLuu
00 94 %. B HacTosiLLee BpeMs cuctema nepepa-
60Tkn Boabl WRS Ha MKC He MoxeT nepepa-
6aTbiBaTbh CONEBONM PacTBOp, B KOTOPOM OCTa-
eTcs BOfa WM KOTOPbIA yAansaetcs CO CTaHuuu
rpy30BbIMK Kopabnamu «[porpecc».

pbl MUNOTUPYEMbIX KOCMUYECKMX KOMMIEKCOB)
Oner c nomoLbto YrIOMEPHON YNbTPa3ByKOBO
annapatypsl CKMN®-Y Habntogan o3epo MakaH-
ra u octposa CaH-Mayny n Ceatoit EneHsl, ropo-
pa boppo, bop3ss, Oknaxoma, Omaxa u Keebek,
ceno [Ixupa.

Ons «Anbbefo» (MccnefoBaHue xapakre-
PUCTUK U3Ny4eHus 3emnu 1 0TpaboTKa Ucnosnb-
30BaHUA WX B MOJENM CUCTEMbI 3N1EKTPONUTA-
Hua poccuitckoro cermenta MKC) Ckpunouyka
C NPUMEHeHUEeM BULEOCNEKTPaNbHOM CUCTEMBI
cHuman AdpuKky. 3Ta e annapatypa UCnonb-
3oBanacb Anekceem u Onerom B UMHTepecax
«[y6paBbl» (MOHUTOPUHT NIECHBIX 3KOCUCTEM)
ANns HabntogeHus TennepmaHoBCKOrO OMbITHO-
ro necHuyecTBa B BopoHexckoii obnacty.

B xopme «Penakcauuu» (peructpauus
CNeKTPaNbHOM APKOCTU NOBEPXHOCTM 3eMaun U
atMoctepbl) KOCMOHaBTbI C WUCMONb30BaHUEM
CNeKTPO30HaNbHOI ynbTpathnoneToBoi cucTe-
Mbl «Puanka-MB-Kocmoc» cHumanu Atnautu-
YeCKMNi1 OKeaH.

Tpyu 3axoAa B HAAYBHOVM MOAYAD
1 nioHsA xblocToHCKmit LYT 3aBepwun 80-yaco-
BYIO MPOBEPKY repMETUYHOCTH HAyBHOTO MO-
aynst BEAM, koTopbiii Gbli 3an0fiHeH BO34YXOM
B KOHLe Mas (HK N7, 2016, c.6-7).

B atoT peHb [xeddpu Yunnbamc ycraHo-
BUN KNanaHbl MEXMOAYJbHOM BEHTUAALUN Ha
3apHeit yactu mopyns Tranquility, nonytHo
00HapYKMB OTCYTCTBUE 3N1ACTUYHOTO COEAMHE-
Hua. OHO 6bI10 HEOOXOAUMO 419 NOLCTHIKOBKM
BO3ayxoBoAa mexay mopynamu Tranquility u
BEAM. 3anacHoro coefiMHeHNUs Ha CTaHLUK He
0Ka3asoCh, Kak 1 He GblI0 aHaNorMYHOro, KOTO-
poe MOXHO ObiI0 Gbl N03aMMCTBOBATD. ..

2 VIOHA CTbIK MeXpy JloKamu Mmopyneit
Tranquility n BEAM 6bin pasrepmeT3npoBaH
[0 260 MM pT.CT. /19 BOCbMMYACOBOI NpoBep-

.o cnatelcranunnn=Jil0c 2016

- Axedchpyn Yunnbamc o g - - APM Columbus
JPM Kibo
MUM-2 «Mouck>»

«Mporpecc MC-02»
Cygnus (OA-6)

KW repMeTMYHOCTM YCTAHOBJEHHbIX KNanaHoB
MEXMOAYNbHOW BEHTUNALUN.

3 WIOHA aCTPOHaBTHI MOACTbIKOBANU BO3-
LYX0BOJbl MEXMOAYIbHOM BEHTUNALNK, HAAsA
MoOAPYYHYI0 3aMEHyY MOTepABLIEMYCA COefuHe-
Huto. Mocne 3Toro BecTMGIONL MEXAY NoKamMu
mogyneit Tranquility u BEAM cHoBa pasrepme-
TU3MPOBaJM Ha BOCEMb YAaCOB — TEMepb Ve
ANS NTPOBEPKM NPaBWIbHOCTU NOJCOEAUHEHUS
BO3/yXOBO/OB.

6 uioHa B 08:47 UTC akunax Bnepsble
OTKpbI NIIOK B HapyBHON Mopynb. Kak 3To Hu
CTPaHHO, HO nepBbIM B Hero Bowen Oner, Ko-
TOpbIV B351 Npo6bI BO3AyXa NPo600TOOPHUKOM
AK-1M. (Kyna Tonbko CMOTPSAT aMepuKaHcKue
nonuTukm...) 3atem BEAM nocetun Ixeddpu,
KOTOpPbI MPONIOXKUA B HEro BO3AyXOBOA (Ans
20-MUHYTHOI1 04MCTKM aTMocdepbl) 1 cobpocun
Ha nanton SSC nokasaHus patyukoe DDS no
AVHaMIKe pa3BepTbIBAHUA MOLYS.

Yunnbamc coobumn LUYN-X, yto BEAM Ha-
XOLUTCA B MAEaNbHOM COCTOAHWM, MpaBha, B
HEeM XONIOAHO, HO KOHJEHcaTa Ha BHYTpPeHHel
NoBEPXHOCTU He 06HapyeHo. B 12:20 niok B
BEAM Gbin 3aKpbIT.

7 vtoHs B 08:20 110K B MOLyNb ONATH OTKPbI-
nu. CHoBa 6biny B3sTEl Npo6bl Bo3pyxa. Kpome
TOro, aCTPOHaBTLl CMOHTUpOBanu B BEAM pat-
YMKW TeMNepaTypbl, YAAPOB MUKPOMETEOpPOU-
LOB W pagnaumMu, a TaKxe NOpPYYHU ANA pyK U
Hor. B 14:05 ntok B MOAyNb Gbl ONATL 3aKPBIT.
Tpetbe nocewenune BEAM pna npopomkeHus
YCTAaHOBKM [aTyMKOB W B3ATUA Npob BO3ayXa
W C MOBEPXHOCTEN COCTOANOCH 8 MIOHA. Bbino
06Hapy»eHo, YTo 0AuH 13 16 LATYMKOB yAAPOB
DIDS He pabortaer.

Cnepyowmnit BXofL, B MOAYNb MaaHupyet-
cs B aBIYCTe, a BCEro 3a [iBa rofja Haxoxpe-
Hua B coctase MKC acTpoHaBTbl NOCeTAT ero
12-14 pas.

HOBOCTN KOCMOHABTMKIA @ N2O8 « (403) + 2016 « Tom 26



«AebeAb» yHEC CTyTHMK

B MOPCKYIO My4MHY

B nepBoit Non0BMHE MIOHA acTPOHaBTLI 3aBep-
LWWAK pa3rpy304HO-NOrpy304Hbie paboThl B KO-
pa6ne Cygnus (nonet 0A-6).

7 n 10 uioHa Tumotu Konpa u Tumotn
MUK 03HAaKOMUAUCH C Mpouedypamu yobITUs
«Jlebeps» co cTaHuMu W nposenu poboToTex-
HUYECKYI0 TPEHUPOBKY Ha TpeHaxepe RoBOT.
9 WIOHA KaHALCKWUIA [UCTAHUMOHHBIA MaHUMy-
natop SSRMS no komaHgam ¢ 3eman 3axsatun
kopabnb Cygnus.

13 ntoHsa Lykeddpy BKAOYMA U YCTAHOBUA
B «Jlebepie» «yepHblit Awnk» REBR-W2, yeTbipe
6ecnpoBOAHbIX AaTynKa U MUKPOdOH. IT0 060-
pYAOBaHWE [OMKHO ObIO NOMOYL Creyuanu-
CTaM y3HaTb, KaK W Ha KaKoii BbICOTE NPOMCXO-
AT pa3pylieHue kopabns npu nNosorom BXoae
B aTmocdepy.

MepBoHayanbHO AaHHbIA  IKCNEPUMEHT
NAaHUpOBanca Ha rpy3oBomM kopabne ATV-5
«¥opx Jlemetp» B heBpane 2015 r., Ho Toraa
OH He COCTOSANCA BCNEACTBUE 0TKA3a OHOMO U3
YeTblpex KaHaoB 31eKTPONUTaHUA Ha Kopabne
(HK N24, 2015, c.3-4). «YepHblii swmk» ocTa-
Ba/ICA HA CTAHLWW B OXWAAHUM NYYWIKUX Bpe-
MeH. V1 BOT OHM HakoHel, HacTanw. [pasaa, ans
TOro 4to6bl NpUCNOCOOUTL 060pyAOBaHME K
HOBOMY KopabJiio, Ha CTaHLMIO NPULNOCh NpU-
CnaTh HOBBIN ATYMK TEMMEPATYPbI.

e,

HOBOCT KOCMOHABTMKIA ® N2O8 « (403) * 2016 = Tom 26

13 WIOHA 3KWUNaX 3aKpbll JIOKN Mexay
«Jle6enem» u mogynem Unity. LLYN-X nposepun
paboToCnoco6HOCTb  aKTUBHOTO — MexaHu3Ma
npuctbikoBki ACBM Ha HMXHeM y3ne moayns
Unity, k koTopomy npucoeguteH Cygnus.

14 uioHA nepep pasrepmeTu3saunen CToika
mexgy mogynem Unity u kopabnem «Jlebepby
acTpoHaBTaM He yAanoCh YCTaHOBUTb 35-Ai0ii-
MOBY!IO NepEMbIYKY Ha BaKyyMHbII NOPT B MOAY-
JIe U3-3a ee HenpaBuibHOI Gopmbl. Mpuwnocs
BOCMOJIb30BATLCA APYroN Nepembl4KON.

Kpome Toro, nepep otcoeguennem Cygnus
3aBWUC OAMH M3 Tpex 3anacHbiX MOHWUTOPOB B
cocTaBe po6OTU3NPOBAHHOTO paboyero MecTa
B 0630pHoM Mmogyne Cupola. OgHako 3T0 He
noMelano Ha3eMHbIM CneyuannucTam AucTaH-
LMOHHO C MomoLLbio MaHunynaTopa SSRMS ot-
cTbiKoBaThb «Jlebeab» oT ctaHuumn B 11:42 UTC
1 NepeBecTy ero B NONOXeHWe AN OTAENEHMA.

B 13:30 Konpa otnpasun Cygnus B noner.
Kopa6nb nposen Ha MKC pekopgaHbie 80 cyToK.

Mocne otaenenuns «Jlebefb» BbINOAHUA Ma-
HeBp yBOAA OT CTaHLMK, a B 19:30 BHYTPM Hero
Havancs nepBblit 31an 3kcnepumenTa Saffire I
MO CXKWUIaHMIO TOHKOW NaHenu pa3mMepom
40x94 cm, cocTosiwen u3 75% xnonka u 25%
cteknoBonokHa (HK N5, 2016, c.24). Obpased
cropen 3a 8 MUH.

Ha cnepyiownin peHs B xoge BTOPOro

3Tana 3KCnepuMeHTa Havancs c6poc nony-

57/

YeHHO! WHbopmauum Ha 3emnio. VmMeHHO
113-3a TOTO, YTO 0OBbEM [JaHHbIX Obl1 6OMbLWUM
1 Tpe6oBan MHOTO BPEMEHW ANS UX nepepa-
4u, aBTOHOMHbIN nonet Cygnus paccyntany Ha
BoceMb iHelt. K 19 1ioHa noCTaHOBLUIMKN IKC-
nepumeHTa nonyuuan 25 F6UT gaHHbIX (Mau
40989 daiinos).

21 WIOHA U3 NYCKOBLIX KOHTeilHepoB
NRCSD-E dupmbl NanoRacks, pacnonoxeHHbix
Ha BHeLWHelt noBepxHOCTH «Jlebensn», JONKHbI
OblIM  «BbINETETbY NATb CNYTHUKOB Lemur-2
(HK Ne5, 2016, c.26). U3 pByx KoHTeliHepos
BHIWAKM YeTblpe annapata C COGCTBEHHbIMM
umeHamu Cubecheese, Drmuzz, Bridgeman u
Nate. A BoT naTblit cnyTHUK — Beccadewey —
TaK U He NOKMHYN TPETUN KOHTelHep. Hecmo-
TPA Ha MHOTOYUCIEHHbIE KOMAHAbI, Y KOHTel-
Hepa He pacKpbIInCb fiBEPLbl. ..

22 nioHA B 12:44 6bin npousBefeH Top-
MO3HOW MaHeBp ans ceeferns Cygnus ¢ opbu-
Tbl. B 13:22 Kopabab Bowen B NiOTHblE COU
3eMHOI1 aTMoCepbl M Pa3pyLINACS C NajeHneM
HECrOpeBLUIMX 3/IEMEHTOB KOHCTPYKLMUYU B H0XK-
HOM yactu Tuxoro okeaHa BocTouHee HoBoii
3enaHguu.

K coxaneHuw, no HeW3BECTHbIM NpuUyu-
HaMm CneuuanucTbl He MOMYYMAM JaHHbIE NO
paspyleHuio «Jlebeas» c «4YepHOro ALMKay»
REBR-W2. Ero pa3spaGotuuk - Kopnopauus

NMUNOTUPYEMBIE NONETDI




2 mioHsa komnaHus Airbus Defence and Space n
EBponerickoe KOCM14eCKOe areHTCTBO 06bABU-
M 0 HamepeHun poctasutb Ha MKC B 2018 .
nnatdopmy Bartolomeo pana pasmellenus
pasnuM4Hor Hay4Hou annapatypbl. Ee npepg-
nonaraeTcs yCTaHOBUTb Ha BHELLHEW NoBepx-
HOCTK eBponenckoro JlabopaTtopHoro mogyns
Columbus.

Ha nnatdopme nnaHupyetca pasmeluaTb
annapaTtypy [Ana [AUCTaHLUMOHHOrO 30HAWPO-
BaHUA 3emnu, [EMOHCTpaLMu TexHomoruu,
acTpo- 1 renmounanyecknx 1 matepuanoseq-
YECKUX 9KCMEPUMEHTOB.

MnaTtcopma nonyymna ceoe ums baprono-
Meo B 4eCTb MnafLuero 6para Mopennasarens
Xpuvictodpopa Konymba.

C aKKymynsTopHoit 6aTapeeil. Bo3moxHo, Ha
anekTpoHnke REBR-W2 ckazanocs 1.5-rogosoe
XpaHeHue Ha CTaHUWMU. ..

TeM He MeHee XOpolLMe LaHHble MO Nono-
romy Bxogy Cygnus B atmocdepy 6bian nosy-
YeHbl C MOMOLLbIO POTO- U CNEKTpanbHO anna-
paTypbl, yCTAHOBNEHHOI Ha camosieTe, KOTOPbIN
6bin cneymanbHo 3adpaxtoBaH Ans Habnoge-
HUA 3a pa3pylieHueM Kopabas.

HemcnpaBHLIVI GAOK 3acTpsA
B Hauane wioHs npogomkunauce poboToTex-
HUYeCKue onepaLuu no 3ameHe MoAyns Auc-
TaHLMOHHOTO YNpaBNeHUs 3eKTPONUTaHWeM
RPCM P12B-A Ha cekuun P1 amepukaHckou
nonepeyHoi epmbl (HK N27, 2016, c.5).

B Houb Ha 1 utoHA maHunynatop SSRMS,
IKUNUPOBAHHbIA NOBKOI Hacapgkoit Dextre, no
KoMaHAam ¢ 3emnu B3sn KouTeitHep CTC-5 ¢
3anyactamu ¢ BHewHein nnatgopmbl ELC-3 Ha
cekuuu P3, yctaHoBun Ha nnatopmy EOTP Ha
Dextre 1 OTKpbI €ro KpbiLKY.

B kauyectBe «HoBoro» RPCM npepnonara-
nocb ucnonb3oBatb P11A-A, KoTOpbIi Takxe,
Kak 1 P12B-A, Haxoautcs Ha cekuuu P1, Ho 06-
CNyXuWBaeT KaHan anekTponutaHus 1A, a He 2B.

B HOYb Ha 2 MIOHA MaHUMYNATOP AOCTaN U3
CTC-5 3anacHoit RPCM 1 BpeMeHHO ycTaHoBUN
ero Ha nyctyto nosuumio P11A-C. Ha cnepyto-
wyto Houb SSRMS nepemectun 610k P11A-A Ha
nyctyto nosuuuio P11A-D, a 6nok P11A-C - Ha
ocso6oamsluytocs nosuuuio P11A-A.

B Houb Ha 4 WIOHA MOCNe OTKPY4MBaAHUA
6onTa Ha 6noke P12B-A maHunynstop c nomo-
wblo BTOpoit pyku Dextre nonbitancs BuITaWwmTh

€ro C «HACUXEHHOro mectaw, Ho, yBbl, RPCM
CTOAN HamepTBO. bbiNo NpeanpuHATO elle He-
CKONbKO MOMBITOK, NPUYEM B NOCNEAHEN U3 HUX
YCUAWSA CNYYailHO MPEBbICUAN BCEBO3MOXHble
aumutel. Mocne atoro 6ot Ha P12B-A Gbin
CHOBA 3aKpyyeH.

B Houb Ha 6 ntoHs KoHTeitHep CTC-5 6bin 3a-
KpbIT 1 CHOBA yCTaHOBNEH Ha nnatdopme ELC-3.
B cnepytouyio Houb maHunynatop SSRMS u36a-
Buncs ot Dextre, nocTasue ee Ha MobubHytO
6asosylo cuctemy MBS. Kpome Toro, HasemHble
CneL1anncTbl NpoTeCTUPOBANN MEXaHU3MbI BTO-
poit pyku Dextre nocne cAMWwKOM 60bLWKUX yCU-
Nnit no Beitackmeanuo RPCM P12B-A.

Tem BpeMeHeM B AMOHCKOM JKCMepUMeH-
TanbHoM mogyne Kibo actpoHaBTbl cHanu ¢
MHOrOLeNeBo  3KCMepuUMeHTanbHol  nnat-
topmbl MPEP Ha BbIABMXHOM CTONE LWAI030-
BOIi Kamepbl onycTeslune KoHTeitHepbl NRCSD,
13 KOTOpbIX B Mae Obinu 3anylyeHsl 16 mManbix
cnyTHukoB (HK Ne7, 2016, c.6), 1 ycTaHOBUAM
apantep HEPA.

13 wuioHs cneumanuctsl UYM B AnoHckon
Llyky6e AMCTAHLUMOHHO NpW NOMOWM MaHM-
nynatopa JEM RMS c noskon Hacapkoit SFA
CHANKM C NOPYYHA Ha BHewHeil nnatcopme JEF
obopyposaHue ExXHAM-1, koTopoe HaxoaMNoCh
Tam ¢ Mas 2015 r. (HK' N2 7, 2015, c.5), 1 nocTa-
Bunn Ha apgantep HEPA. lMocne Bo3spaweHus
BHYTPb CTaHLMW Yepe3 LW30BYl0 KaMmepy C
o6opyaosanus ExHAM Gbinu geMOHTUPOBaHBI
14 n3 17 obpa3yos MaTepuanos Ans BO3Bpa-
LeHUs Ha 3emnio Ha rpy30Bom Kopabne Dragon
(nonet SpX-9).

23 WIOHA 3KMUNAX 3aKpenun HoBble 06pas-
ubl Ha ExHAM-1. 29 uioHs 060pyL0BaHME CHO-
Ba YCTaHOBMIM Ha nopyyHe nnatdopmbl JEF.
Mpn 3TOM HapyxHble BUAeOKaMepbl 3auKcu-
pOBa/IM OT/IETAOLME YACTUYKM. ..

TecTil MO oueHKe

KOTHUTMBHbBIX (DYHKUMMA

3 WIOHA B paMKax 3KkcnepumeHTa «Matpew-
Ka-P» (MccnepoBaHue pagualMoHHON  06-
CTAHOBKM Ha Tpacce noneta u Ha 6opty MKC)
Oner Ckpunoyka WHMUMANM3WUPOBAN BOCEMb
LEeTeKTOpoB «6ab0n-403nUMeTp» W nepeaan ux
OpuTaHLy ANA pasMeLLeHns B MOJYNAX aMepu-
KaHckoro cermeHTa. Cnycta Hepento luk co-
Gpan fo3umetpsl u oTaan ux Onery ans cHATUSA
MoKa3aHum.

15 wioHs ManeHyeHKo [eMOHTUpOBan
c6OpKM NACCUBHBIX AETEKTOPOB C naHenei B
moaynax «3sesfa», «Mupcy» u «Mounck» u yno-
XWUN UX B CMyCKAaeMOM annapate nuaoTMpyeMo-
ro kopabns «Coto3z TMA-19M» pns Bo3spalye-
HUA Ha 3emnto. OH Takxe 3ameHun candeTku u
MONOTEHLA B HAKOMUTENAX «3aWNUTHOI LWTOp-
Kn» B NPaBoW KaloTe Mopyns «3Be3far.

B 3TOoM Mecsue poccusHe B UMHTepecax
3KCnepumMeHTa «ANbroMeTpus» perucTpupo-
Banu nopor 60neBoi YyBCTBUTENbHOCTU Me-
TOLOM MexaHW4ecKoro pasgpaxenus. B xope
«Munota-T» nccnepoBanacb HafeXHoOCTb Npo-
theccnoHanbHOM AesTeNbHOCTM KOCMOHABTa B
LANTENBHOM KOCMUYECKOM NoJieTe C NOMOLLbIO
annaparypsl komnnekca «Heiipona6-2010».

[nsa «KoHTeHTa» (AUCTAHLMOHHBIA MOHU-
TOPUHT  NCUXODU3NONOTUYECKOTO COCTOAHMUA

Kak coobwmn B mioHe HavanbHuk LMK HOpuii
JloH4akoB, gBa cpegHeMarncTpasibHbIX camo-
neta Ty-204-300 nononHAT aBuanapk LieHTpa B
KoHLUe 2016 r. NepBoHa4anbHO camoneTbl nna-
HMpoBanochb NocTaeuTb B koHue 2015r. (HK
Ne 3, 2015, c.13).

Mo cnosam tOpua BaneHTHoBMYa, ropo-
Bas 3a4epxKa cBsidaHa C TeM, YTO nepepenka
BCeW BHYTPEHHEN KOMMOHOBKM BO3[YLUHbIX CY-
[I0B 3aHMMaeT MHOro BpeMeHu. «3To 6yayT ca-
MoneTbl B crnieuucnonHennm. OHn 6yayT eauH-
CTBEHHbIMM B MMpe. Tam 6yaeT co3faHo LecTb
KaloT ANt YNEHOB 3KMMNaXxa, KOTOPbIX MOXHO
6yaeT TpaHCMopTMPOBaTb B fleXaveM Monoxe-
HWK, cneumanbHbI canoH Ans MefnepcoHana,
onepaTMBHOW rpynmbl, — OTMETUN OH. — Ty-204
HaM O4€Hb BaXKHbl U HY>XHbI, MOCKOSbKY cenvac
COBEpLUAeTCs O4eHb MHOrO MOfeTOB FOCKO-
MUCCWIA N ONepaTUBHBIX TPynn Ha KOCMOJPOM
BOCTOUHBIN».

JloH4akoB pacckasan, 4Tto ABa U3 NSATU
Yy4e6HO-TPEHMPOBOYHbIX camoneToB L-39 cein-
Yac HaxogAaTCA Ha KanuTalbHOM peMOHTE.
Mocne nx BO3BpaLLEHWs B PEMOHT OTMpaBsAT
ewe oanH L-39. Kpome Toro, oauH mn3 Tpex
camoneTtoB Un-76MIOK Takxe HaxoguTcs Ha
KanutanbHOM PEMOHTE, KOTOPbIN MnaHupyeTcs
3aBepLunTb B 2017 1.

HavanbHuk LMK go6aBun, 4to camonetbl
LleHTpa eLle MMHUMYM NATb NeT 6yayT 6a3npo-
BaTbCA Ha NMOAMOCKOBHOM BOEHHOM a3ponpo-
Me Ykanosckuii. «MWHOGOPOHbLI MOLUIO HaMm
HaBcTpe4y. CTOsIHKWM, CPOK apeHibl KOTOPbIX
3akaH4mBancs B Hosibpe, Ham NPOASIAT eLle Ha
NATb NeT», — ckasan oH.

HOBOCTN KOCMOHABTMKIA @ N2O8 « (403) + 2016 « Tom 26



A 3710 He Mapc, 310 UpaH

KOCMOHaBTOB, @ TaKXe BHYTPUrpynnosoro u
MEXrpynnoBOro B3aWMOAENCTBUA Ha OCHOBE
KONMYECTBEHHOTO aHanu3a AeATeNnbHOCTM Mo
obuwenuto ¢ LLYM-M) 3anonHanncL onpocHuUKM
«CoumanbHas kapTa». ONpOCHUK Takxe npume-
HAncs B xofe «B3aumopeiictua-2» (n3yyenue
3aKOHOMepHOCTel NOBeAeHA IKMNaxa B Anu-
TENIbHOM KOCMUYECKOM noseTe).

B pamkax «BUMC» uccnepoBanuch u 3a-
MUCbIBaNNCh Ha BUAEO 3yOHble psfbl B COOT-
BETCTBMM C 3yOHOWM KapToil C UCMONb30BaHMEM
TenemMefuUMHCKOro o6opypoBaHus. B xope
«buokapga» (M3yyeHue MexaHU3Ma nepecTpou-
KW B 3N1€KTpO(uM3M0Norum cepaLa npu Bosaeii-
CTBUW OTPULLATENBHOTO [ABJEHUA Ha HUKHIOW
4acTb Tena B YCNOBUAX ANNUTENbHON MUKPOTpa-
BMTaLWW) Y POCCUAH PErMCTPUPOBANach 3nek-
Tpokapanorpamma (3KI) B ABeHaaLaTH oTBefe-
HUAX annapatypoit «lamma-1M» n u3mepsanocb
apTepuanbHoe aasnexne (ALl) curmomaHome-
TpoM «TeH30MC» NPU HAXOXKAEHUM B NHEBMO-
BaKyyMHOM KocTiome «4ubuc-My.

Pewas 3apaun «Koppekuuu» (uccnepo-
BaHue 3(PeKTUBHOCTU (apMaKONoOrnyecKon
KOpPeKLMM MUHepanbHoro o6MeHa B YCNOBMU-
AX [JINTENBHOTO BO3[ENCTBMA MUKPOrpaBu-
TaluMu), KOCMOHABTbl PErucTpupoBanu npuem
KUAKOCTH, MWLM U MEAULMHCKUX npenapaTos
B HOPTOBOM KypHane nocse 3aBTpaka, 06eaa u
Y¥UHa, 6panu n obpabaTtbiBany npobbl BEHO3-
Holt KpoBM B LeHTpudyre «Mnasma-03» u ot-
Aasanu ux MKy AnA yknagku B MOPO3UNbHUK
MELFI.

B uHTepecax [JAHa (uccneposaHue B3a-
MMOCBA3U MeX[Y M3MEHEHUAMW [aBNEHWA B
COHHOI apTepun N U3MeHeHWeM YyBCTBUTENb-
HOCTW LiEHTPaNbHOrO [bIXaTeNbHOro MexaHu3-
Ma) poccusHe Hajesanu KocTioM «Yubuc-My»
co cHatuem IKI n Al u onpepeneHnem Bpeme-
HU 3a[ePXKKM AbIXaHWA Ha Bblfoxe 1 Boxe. [ina
«CnnaHxa» (nonyyeHne [aHHbIX, OTPAKAIOWMNX
cneunduky M3MeHeHUin pasfnyHbIX OTAENoB
eNnyAoYHO-KNIEYHOr0 TPaKTa, KOTopble BO3-
HUKAIOT B YCNOBUAX KOCMUYECKOro mnoneta)
3anucbiBanack  3NeKTporacTpoaHTeporpacus
¢ ucnonb3osaHuem npubopa «CnnanHxorpad».

B xone «Kocmokappa» (M3yyeHne BanAHUSA
(haKTOpPOB KOCMWYECKOro MmoJseTa Ha 31eKTpo-
(usnonornyeckne xapakTepucTuku MMOKapAa
M Ha UX CBA3b C MpOLEccaMu BeretaTMBHOM
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perynsauuu kposoobGpalyeHus) y obcneyemblx
B TEYEHME CYTOK C MOMOLLbIO OfHOUMEHHOIA an-
napatypel cHumanach IKI B Tpex oTBeeHMsAX.
KocMoHaBTbl Take NpoBOAWIM 3KCMepU-
MeHTbl YA0[ (M3y4eHune BO3MOXKHOCTU KOPPeK-
LWW TeMOAMHAMUYECKUX U3MEHEHWIT B HEBECO-

MOCTW C MOMOLLbIO OTPULLATENLHOMO AaBleHUsA
Ha Bpoxe) u «Kappuosektop» (nonyyeHue
HOBOW Hay4yHOW MHGOPMALUK O Poiu NpaBbix
W NeBbIX OTAEN0B CepALa U CUCTEMbI KPOBOO-
GpalyeHus B yCNOBUAX AAUTENbHOTO NoneTa).

Mexzay TeM Ha aMepUKAHCKOM CermMeHTe
1-3 uioHst Yunnbsmc Hocun npubop Actiwatch
1 XONNTEPOBCKUI MOHUTOP B PaMKax AMOHCKO-
ro akcnepumenTa Biological Rhythms no usy-
YEHMIO CYTOUHbIX GUOPUTMOB.

1 MIOHA acTPOHABTbI MOATOTOBUAM W BKITIO-
YWAM NEepCOHabHbIE MOHUTOPBI MO U3MEPEHNUIO
YPOBH# yrNekucnoro rasa B atmocdepe. B tot
e [eHb IKMNaX NpoBen KCnepumeHT Sprint,
BbinonHuB B JlabopatopHom mogyne Destiny
ynpaxHeHus Ha senospromerpe CEVIS c 3ame-
pom notpe6nsemoro kucnopopa. Sprint oueu-
BaeT 3(heKTUBHOCTb TPEHUPOBOK C BbICOKOM
WHTEHCUBHOCTbIO [A1A KOMMEHCaLuu noTepsb
MbILIEYHOM 1 KOCTHOW TKaHW U U3MEHEHWI cep-
[EYHO-COCYANCTON CUCTEMBI.

B nioHe xedcdpu n aga TumoTtn npopon-
Kanu 3aHOCUTb flaHHble B CneluanbHoe npuso-
)XeHWe Ha NNaHWeTHbIX KoMnbloTepax iPad ans
skcnepumenTa Dose Tracker. B atom uccnepo-
BaHMWM aCTPOHABTbI PEruCTPUpYIOT BCe neKap-
CTBa, KOTOPbIE OHW MPUHUMAIOT Ha BOPTY CTaH-
UK, C Uenblo NoCNepylolWero onpefeneHns
nx 3D EKTUBHOCTA U BO3MOXKHBIX MOGOYHBIX
3dheKTOB B YCNOBUAX KOCMUYECKOrO MONeTa.
B 3TOM MecsLe acTpoHaBTbl Takxe 3anoNHAM
BOMPOCHUK 3KcnepumeHTa Space Headaches,
“3yyaloLero NpUYMHbI FONOBHLIX GoNelt B Koc-
MWUYECKOM noneTe.

B nioHe Yunnbsmc cobupan 06pasubl cBoeil
C/IOHbI U YKNagbiBan ux B Mopo3unbHUK MELFI
AN ANoHCKoro 3kcnepumerta Multi-Omics,
OLeHWBAIOLLETO BO3LEICTBME YCNOBUIA KOCMU-
YecKoro noseta U NpebUOTUKOB B KULIEYHUKE
Ha UMMYHHYIO QYHKLMIO aCTPOHABTOB.

6 WIOHS OpUTaHeL, NPOLUEN KOMMbIOTEPHbIE
TECTbl N0 OLEHKe KOTHUTUBHBIX QYHKLMA (3KC-
nepumeHt Cognition). B 3tom mecAue acTpo-
HaBTbl TaKXXe PerynspHo BbINONHANM UHTEPAK-

B untoHe HavanbHuK LIMK Opuii JloH4akoB co-
o6Lumn, 4To rmpgponadopaTopus Ha TeppUTopumn
LleHTpa 3apa6oTaeT nocne pemMoHTa u Mogep-
HU3auum 0o KoHua 2016 r.

«B HacTosilee BpemMsi Mbl MPUCTYNUIN
K MOHTaXxy nnatgopmbl. MoOHTax cucTembl
KOHAWLMOHVPOBAHWS, BEHTUNSALUMK, Kynona u
OCTEKIIEHUs YXe NMPOU3BEfeH, — Ckasan OH. —
Pa6oTa Hap Takum mMacLUTabHbIM NMPOEKTOM He
TEPMUT CNELLKN 1 MOBEPXHOCTHOIO OTHOLLIEHMSI.
Bce BOmKHO 6bITb BbIMOTHEHO KA4YeCTBEHHO U
HapexHo. Begb B 06HOBMNEHHON rugponadopa-
TOPUM HaLLUM KOCMOHaBTbI GymdyT oTTayMBaThb
BbIXOZbl B OTKPbITbIA KOCMOC B GrvxanLuve
[ecaTuneTus».

Mo ero cnosam, B cepegmHe 2017 r. nna-
HMPYeTCA POCCUMCKMUI BbIXOA B OTKPbITbINA KOC-
Moc ¢ 6opta MKC. tOpuii BaneHTnHOBMY OT-
METWUJ1, YTO 3ajayamMu BbIXoAa GymyT: o4nCTKa
O[HOr0 U3 UNIIOMUHATOPOB; CHATUE Hay4HOro
060pynoBaHNsA ¢ MaTepvanamu, BbiICTaBIEHHbI-
MW 119 U3YHeHUs BO3OENCTBUA HA HUX YCIIOBUI
KOCMU4ECKOro MPOCTPaHCTBA; PEMOHT Y3KOHa-
npaBneHHOW aHTeHHbl Ha Mopyre «3Be3far.

OH po6aBun, Y4TO AaHHbIN Bbixod 6bin OT-
paboTaH KOCMOHaBTamu elle [0 3aKpbiTus
rnaponabopaTopmmn Ha PEMOHT.

TUBHbIE 3a4a4y Ha nnaHwete iPad B MHTepecax
akcnepumenTa Fine Motor Skills, nsyyatowero
BO3/e/iCTBME MWUKPOTPaBUTALMM HA MENKyt
MOTOPWUKY YenoBeka.

YTpom 9 uioHs Yunneamc u Muk cobpanu
o6pasupl CBoeil BblabIxaeMoil MUKPOdAOpsI
ANA KaHaACKoro akcnepumeHTa Marrow, uccne-
Zytolero Bo3feiiCTBME MUKPOrpaBUTaLMW Ha
KOCTHbI/ MO3r YenoBeKa.

9 nioHs Yunnbamc, Konpa u luk nposenu
ynbTpa3sykoBoe uccneposaHue, cHanu K u
u3mepunu Afl B pamkax skcnepumenTa Cardio
0x Mo M3yYeHnIo 3aBUCUMOCTH OKUCTUTENbHBIX
1 BOCManUTENbHbBIX MPOLECCOB B OpraHu3me
4esi0BEKA BO BPEMSA W NOC/E KOCMUYECKOrO No-
neTa oT Hannuyus GUONOTUYECKUX MApPKEPOB W
X CBA3N C LONTOCPOYHBIM PUCKOM aTepocKe-
po3ay acTpOHaBTOB.

10 uioHsa TumoTn UK uccnenosan CBOK
KOXY B XOf)e €BPOMENCKOro 3KCnepuMeHTa
Skin-B  (M3yyeHue yCKOPEHHOro CTapeHus
KOXW B HEBECOMOCTU), U3MEPUB YPOBEHb M-
ApaTaLuu HapyXHOro Cnos Koxu, ee 6apbep-
Hyto yHKLMIO 1 TONorpaduio.
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8-10 WIOHs acTpOHaBTHI Gpanu 06pasLbl
KPOBM W MOYM LA LENoro psaga 3KCnepuMeH-
TOB, rae TpebyeTcs co3paHue 6asbl faHHbIX
6uoo06pasuos yenoseka: Biochemical Profile,
Repository u Cardio Ox. 15-16 utoHA OHK no-
BTOPUJIN iaHHbII NPOLLECC, yN0XMUB 06pasLbl B
Mopo3unbHUK MELFL.

14-16 wioHs 3kunax cobupan obpasubl
MUKPOOOB C KOXM U 13 Npo6 NUTbEBOI BOABI
B paMKax 3kcnepumenTa Microbiome, usyyato-
LLero BAUAHWE YCNOBUI KOCMUYECKOTO noneTa
KaK Ha MMMyHUTET acTPOHaBTOB, Tak U Ha UX
MUKPOGMOM (COBOKYMHOCTb BCEX MUKpOOpra-

HU3MOB, XXMBYLLNX BHYTPU YenoBeka). 21 uioHs
3KMUNax B3sn Npobbl BOAbI, HO YXe C Apyroit
Lenbio — AnA NOUCKa NOTEHLMANbHO ONACHbIX
MUKPOOPraHU3MOoB Ha 6OPTY CTaHLuU.

20 MIOHA aCTPOHABTbI OCYLECTBUAN TECT Ha
nanTone no akcnepumenty Neuromapping, oLe-
HUBAIOLEMY U3MEHEHNSA B (DYHKLMOHUPOBAHUM
rOJI0BHOrO MO3ra B KOCMUYeCKOM nonete. 3aaa-
HUA [lenanunce B ABYX NONOXEHUAX — B NpUCTer-
HYTOM COCTOSIHUM U B CBOGOZHOM NNIaBaHuM.

28 WMIOHA 3KMNaX nposen obulyl TpeHu-
POBKY MO OKa3aHWio nepBoil MefULMHCKON
nomoLu.

O161THE IOpMs n AByx TumoTtmn
B nepsoii nonosuHe nioHa «Aratbi» — H0puii
ManenyeHnko, Tumotn Konpa u Tumotn Muk -
rOTOBUAMCH K BO3BPALEHNIO HA 3eMI0 Ha Ko-
pabne «Coio3 TMA-19M».

B otninune ot gyx TUMOTM, POCCUAHMH
NPOBOAMA TPEHWUPOBKM B MHEBMOBAKYYMHOM
KocTiome «Yubuc-M», cospatwwem oTpuua-
TeNbHOe [iaBNIEHME Ha HUKHIO 4YacTb Tena
ANA HaNOMMHAHWA OpraHu3My KOCMOHaBTa O
npefcToslLel BCTpeye € 3eMHOI rpaBuTaLmei.
MapannenbHo Bo3Bpallaemble rpy3bl YKNafbl-
Banuchb B cnyckaemblii annapat «Coto3ay, yaa-
nfemble — B ObITOBOI OTCEK.

8 UIoHA «AraTbl» MpOBEpPUAN repMeTuy-
HOCTb aBapuiiHO-cnacaTebHbIX CKa(aHApoB
«Cokon-KB-2» v nomorHanu Hagesaemble noj,
HWX MPOTMBONEPErpy304Hble KOCTIOMbI «KeH-
TaBp». 10 wioHs Hpuit u gBa Tumotn npose-
2N TPEHUPOBKY NO CMYCKY C UCMOJb30BaHNEM
6opTOBOro TpEHamepa.

14 vioHsa 3kunax npopenan npodunakTym-
Ky MexaHW3Mma repmeTu3auuy KpbilieK JioKoB
Mexay Manbim uccnepoBatenbCKUM MOAyneM
«PacceeT» 1 kopabnem «Coto3 TMA-19My, He
06HapyKMB MpU 3TOM MOCTOPOHHUX MpefMe-
TOB. Bblnu Takxke 3apseHbl akKyMynATOpHble
6aTapen ans Bupeokamepsl GoPro Hero 3, a
CaMiu Kamepbl HaCTpPOEHbl 1A CbeMKW Aeil-
CTBMil «AraToB» BO BpeMsa CnycKa Ha 3emnio.

16 ntoHa noamMockoBHbIi YT ocywecTsun
TeCT cucTembl ynpasneHns asuxeHnem «Cotosa
TMA-19M». Tem BpemeHeM «AraTbl» 03HaKo-
MWUANC C NPeABapUTENbHON LMKAOrpamMMon
cnycka v npopaboTanu ee C UCMONb30BaHUEM
nynsTa KocmoHasTa «HenTyH-M3». B kopabnb
ObIIM  yNnOXeHbl eBpOnelickhe TpexmepHble
naccuHble petektopbl DOSIS-3D, koTopble
3KcnoHupoBanuch B Mogyne Columbus.

Ha cnepytowunit feHb 6611 npoBepeH KaHan
YKB-2 ronocosoit ca3n mexpy «Cotozom TMA-
19M» 1 pOCCMNCKUMU NPUEMHbIMU MYHKTaMW.
Kpome Toro, cnyckaemblii annapat (CA) kopab-
NS OXNagunau nepep cnyckom. KocMOHaBTbI
3aBeplWnAN  YKNAfKy pe3ynbTaToB HayyHbIX
IKCMEPUMEHTOB B BO3BPALlLAEMbI KOHTelHep
nonesHoro rpysa u cmoHtuposanu B CA Bupeo-
kamepbl GoPro Hero 3.

B 13:20 UTC Tumotn Konpa nepepan ko-
MaH[LoBaHue cTaHumen Lxedpdpu Yunnbamcy.

«3IT0 6bINAa OrpoMHas yectb pabortath C
3TUM 3KMUNaxeM. fl He MOT U MeyTaTb O Jyy-
weit rpynne noAeit aas Toro, 4T06bl NPOBECTH
BpemMa U paboTtatb B KOCMoCe. Sl 04YeHb-04YeHb
GnaropapeH 3a 3Ty BO3MOXHOCTb, — ckasan Ko-
npa. — fl 3Hato, Ixkedd, 4T0 cTaHLUA HAXOLMUT-
CA B BEJIMKOJIENHbIX PyKaX, U § TOP/, BO3MOXHO-
CTblO Nepefiath Tebe CerofHs KoMaH[oBaHMe.

[ins Hac 3To 6bina npusunerus — pabotatb
3[ieCb, Ha BOPTY, C OrpOMHbLIM pasHoobpasuem
Hay4YHbIX IKCMEPUMEHTOB, KOTOpble, KaK Mbl
3Haem, GyayT OTNPaBHON TOYKOM AnsA uccne-
[OBaHMA YenoBeKOM Kocmoca. Ml HasemHble
CNeuManucTbl, W Mbl MPOAEMOHCTPUPOBANM
BMECTE, 4TO Y HaC ecTb MeX[yHapoAHas na-
bopaTopus MMpOBOro Knacca. Y Hac Gbina ge-
MOHCTpaLMA TEXHONOTUI, KOTAa Mbl 3anycKanu
CMYTHUKM, Y HAC ecTb HafyBHO MOAyNb, Nep-
Bblii B CBOEM PO, MPUCTBIKOBAHHbLIN K CTaH-
unuu. BoT moyemy Mbl cyuTaem 310 60sbLON
npusunerueit — MMeTb BO3MOXHOCTb MOyYa-
CTBOBATb B Pa3/M4HbIX Onepauusx.

Mbl HarnAgHO NPOAEMOHCTPUPOBANU, YTO
MOXeM MOAAEPKMBATbL 3Ty CTaHuuio. Mbl fio-
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BWIM, MPUCTLIKOBLIBANU W OTAENANN KOpabau
Cygnus u Dragon, a ceityac Ha MKC HaxopaTcs
ABa kopabns "Mporpecc”».

B cBolo ouepeab, [xeddpu nosapasun
«AraToB» C yCnewHbIM MONETOM Ha CTaHLUU.
«Bbl cpenanu Hawe npeboisaHue Ha MKC ypes-
BbIYaNHO NPOAYKTUBHbLIM, — CKa3an OH. — Mel
)eNaeM BaM WTATHOro BO3BPALLEHNA Ha 3eMt0
M WTATHOTO BO3BPALLEHMA K BAWMM CEMbSAM.
Pycckne roBOpAT «MArKoil MOCafKWU», OfHAKO
T€ W3 Hac, KTO NPOAEeNbIBan 3TOT MyThb, 3HAIOT,
4TO B HUX HET HWUYero markoro! Ho Bbl roToBbI
K 3TOMY».

18 nioHa 8 05:52:33 «Coto3 TMA-19M» oT-
Yanun OT CTaHuuu, u cnycTs 3.5 yaca «Aratbl»
npusemnunnch B KasaxcraHe.

21 nioHs «bypnaku» — Anekceit OBYNHUH,
Oner Ckpunoyka u [xeddpu Yunnbamc npo-
BE/NM TPEHUPOBKY MO Py4YHOMY ynpaBnsemMomy

15 nioHsA Ha 3acefaHnmn NnogkoMmuTeTa no KOCMo-
cy B MNanate npeactasutenei KoHrpecca CLLUA
6b1710 3asIBIEHO O MOAAEPXKKE MPEANTOXEHNI No
HapeneHnio NASA paclUMpeHHbIMK MOTHOMO-
YMAMKU Mo 3PDEKTUBHOMY MEAULIMHCKOMY 06-
CNy>XVBaHUIO ObIBLLMX aCTPOHABTOB BMIOTb O
KOHLLA NX XXU3HW. Y4acTHUKM NpuULLNKU K BbIBOLY,
YTO 3TO MOMOXET acTPOHABTaM MonyyaTb afeK-
BaTHOE feYvyeHne 60Ne3HeNn, CBA3aHHbIX C Oor-
rOCPOYHBbIM BNUSHUEM (DaKTOPOB KOCMUYECKMX
MoNeToB, U OAHOBPEMEHHO MOMOXET areHTCTBY
pacLUMpUTb CBOE MOHMMAHWE 3TOr0 BIUSIHUS.

Bce, 4to NASA ynorHomMo4YeHo mnpeno-
CTaBWTb ObIBLUMM acTpOHaBTaM B HacToslee
BpeMS, — 3TO Heobs3aTeNbHas exerogHas amc-
naHcepu3aums ¢ O4eHb OrpaHUYeHHbIMW BO3-
MOXHOCTAMU. Camo e nieveHne MgeT no npo-
rpamMmaM, Bo3rnaenseMbiM MuHUCTEPCTBOM
TpyAa 1 YnpasneHveMm no genam 6bIBLUMX BO-
EeHHOCNyXalLLyX.

Mo cnosam rnaeHoro Bpada NASA Puyap-
na Yunnbsimca, foktopa He n3 NASA 3avacTtyto
He NOHNUMAKT PUCKM 300POBLIO ObIBLLMX acTpo-
HaBTOB, CBA3aHHbIE C hakTopaMmn AnNUTENbHbIX
KocMuyeckmx nonetos. Kpome Toro, NASA
OLUYyLLIaET HeAoCTaTOK AaHHbIX MO AONrocpoY-
HOMY BJIUAHUIO KOCMWYECKUX MOJIeTOB!: cenyac
B XMBbIX 250 6bIBLUNX aCTPOHABTOB, U TOMbKO
60% W13 HWUX y4acTBYIOT B €XErofHOW AvCnaH-
cepusauum.

BbiBwmii actpoHasT NASA Maiikn Jlonec-
Anerpua npu3Hancs, 4To MHOTME ero Konnerm
UFHOPUPYIOT E€XErofHylo JAvcnaHcepusaumio,
TaK Kak, BO-MePBbIX, XMBYT Aaneko ot Kocmu-
4YecKoro LeHTpa MMeHW [KOHCOHa, a BO-BTO-
pbIX, CHYMTAIOT, YTO OHA HEe peLlaeT ux Npobnem
CO 3[0pPOBbEM M, COOTBETCTBEHHO, HE CTOUT
TOro, 4To6bl B HEN y4aCTBOBATb.

Ha atom e 3acepaHuv ObIBLUMIA acTpo-
HaBT NASA CkoTt Kennu pacckasdan o cBoem
camo4yBcTBMK nocne 11-mecsyHoro noneta Ha
MKC. «Korpa s BepHyncs nocne 340 cyTok B
KOCMOCe, TO Oblfl YAVBIEH, HACKOJIbKO MHa4e
YyBCTBOBasNl Ce6si MO CPaBHEHWIO CO CBOWM
npeablayLwLMM AnuTesibHbIM nosnietom B 159 cy-
TOK, — noBefan oH. — Moun MbillLbl 6bICTpee
nepeHanpsranicb, a MOs KOXa, MOCKOMbKY
MOYTW rof, HUHero He Kacanach, 6bina 4pesaBbl-
YalHO YyBCTBUTENbHA M Ha4YMHana BoCnanaTb-
csi. 51 cTpajan oT CbinW, MOXOXEeW Ha MYENUHbIN
ynemn, Ha KaxXOon MOBEPXHOCTU MOEW KOXM,
KoTopasi BCTynana B KOHTaKT ¢ 06bI4HbIMU MO-
BEPXHOCTAMM Ha 3emMre BO BPEMSA HOPMarbHbIX
[ENCTBUIA, TaKUX Kak CULAEHME UNn NiexaHue B
kpoBatn. Moun Horv oTekanu n3-3a nepemeLle-
HUS XKMAKOCTU, BbI3BAHHON BO3BPALLIEHNEM MO-
ero Tena B 3eMHyt0 rpaBuTaumio. Y MeHs gaxe
6bIIM CUMMTOMBI, MOXOXWE Ha FPUMM, KOTOpPbIE,
04EBUAHO, TOXE ObINK CrieACcTBMEM MOETO Ann-
TENbHOro NpebbiBaHUSA B KOCMOCE».
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cnycky Ha Kopa6ne «Coto3 TMA-20M» B ciydae
asapuu Ha MKC. Mo rpadmKy OHU BONXKHBbI Bep-
HYTbCs Ha 3emto 7 ceHTAOpS.

CraHUMsa MaHeBpMpyeT

8 uioHa B 14:00:00 UTC ¢ ucnonb3oBaHuem
BOCbMW ABUrateneil NpuyanmBaHWA U OpPUEH-
Tauuu rpy3oBoro kopabas «Mporpecc MC-02»
Obina BbINONHEHA Koppekuus opbutsl MKC.
[lBuratenu npopabotanu 238.6 cek U Bblganu
UMNyNbC BenuyuHoi 0.45 m/c. 3aTpatsl Tonau-
Ba cocTaBunu 76 kr. Nlocne maHeBpa CTaHuus
nepeLwwna Ha opouTy HaknoHeHnem 51.66°, Bbi-
coToM 403.57x421.19 KM 1 nepuofom obpatle-
HUA 92.57 MUH.

Uenbio koppekuun opbutsl MKC 6bino
obecneunts HanaMcTMYeckue yCNoBUA ANs
npusemnexus «Coiosza TMA-19M» 18 wuioHs u
3anycka «Cotoza MC» 7 utons.

3D-npuHTEp Hane4ataa
TAaeYHLIM KAIOY

1 WIOHA 3KMNAX NPOBEN MOHUTOPWHI COCTO-
AHUA NMOBEPXHOCTU Cepuyeckoit 060104KH
MPOMEXYTOYHON Kamepbl W pabouyero oTce-
Ka 60/bWOr0 W Manoro AMameTpoB B Mogyne
«3Be3fa» C UCNoNb30BaHUEM MHOrOQYHKLMO-
HaNbHOTO BUXPETOKOBOro npubopa MBIM-2K.

B pamkax akcnepumenta «OTknnK» (peru-
CTpaLMA YAAPOB METEOPOUAHBIX U TEXHOTEHHbIX
4acTUL, MO BHELWHMM 3N1eMeHTaM KOHCTPYKLWK
CTAHLMK C NOMOLLYbIO Nbe303NEKTPUYECKUX faT-
YUKOB) KOCMOHABTHl KOHTPOAMPOBANM pabdoty
OAHOMMEHHOI HayyHoW annapatypsl. Mo xopy
«Bubponaba» (oTpaboTka MeTOLOB W CpPeacTs
KOHTPONIA YCNOBMUIA 3KCNyaTaLmMm B 4acTu ypoB-
Hell MUKPOBMOPOYCKOPEHUI Ha pPOCCUIACKOM
cermente MKC) 1 «Mpentudukauun» (uccne-
[oBaHue anHamuku koHcTpykuun MKC npu pas-
JIMYHBIX BHEIWHUX CUNOBBIX BO3[ENCTBUAX C yye-
TOM W3MEHEHUs MOJYNbHOrO COCTaBa CTaHLMK)
aKunax obecneynsan nepesanucb ¢ obopyao-
BaHMA 1 COPOC Ha 3eMNI0 MOJTYYEHHbIX fAHHBIX.

B nntepecax «bapa» (u3mepeHue napame-
TpoB (hOHOBOW Cpefbl U WHCMEKLUA MUKPOCO-
CTOAAHWA NOBEPXHOCTM MoAayneit) ManeHyeHKo
onpefensn aKycTuyeckuii GOH C MOMOLLbIO
aHanusartopa ynbtpassyka AY-1 B pexume 06-
neTa naHenei WHTepbepa B MOAyne «3Be3fax

V¥ «You in the army now»
-

& A ‘m

INf y3KOMONOCHOTO aHanu3a C paspeLlatolueit
cnocobHocTbio ~1 Ty, A OBYMHMH npoBepun
paboTocnoco6HOCTb yKasatens Teun YT2-03.

B nepuog c 13 no 17 uioHsa Anekceir pa-
6oTan ¢ «[nasmeHHbIM Kpuctannom—4» (uc-
cnefoBaH1e MnasMeHHO-MbIIEBbLIX KPUCTANIOB
1 KULKOCTE B YCIIOBUAX MUKPOTpaBUTALLMM).
B mopyne Columbus oH nogkniounn u Bakyymu-
poBan annapatypy, YCTaHOBUA U MOACTbIKOBAN
BupeomMoHuTop. locne BeINONHEHUs UcCnepo-
BaHUA B UHTEPAKTUBHOM pexume OBYUHMH nop-
KNIOYMA WNAHT K KOHTENHEPY C ra3oM U 04UCTUN
3KCNepUMeHTanbHyto Kamepy, nepesanucan no-
NyYeHHble aHHbIe C KECTKOro AucKa 1 cobpocun
MX HA3eMHbIM CMeuuanucTam, OTKIIYUA anna-
paTypy W ileMOHTMPOBaN BUAEOMOHUTOP.

20 u 24 wioHa B mopyne «[Mouck» Oner
nposen «KynoHoBCKMI kpucTanny (M3yyeHue
IOVHAMWUKU CUCTEMbI 3apPSXXEHHBIX YacTuy, B
MarHWTHOM nojie B YCNOBUAX MUKPOrpaBuTa-
uuu). OH ycTaHaBnMBaN CMeHHble KOHTENHepbI
B 610K 3N1€KTPOMarHuTa v ynpasnsn pabotoi
3/1eKTPOMArHuTa, 3annucbiBas Ha BUAEO AWHa-
MWUKY AMCNEPCHOI cpefbl B amnyre.

B teyenue mecaua ket dpu n aBa Tumoty
CHUMAnW BMUAEO O CBOEN eXeAHEBHOW pYTUH-
HOil paboueil AesTeNbHOCTU ANs IKCMEpPUMEHTa
Habitability. 310 nccnegosanne nomoxet onpe-
JeAUTb J0CTATOYHbIA 06BbEM 06MTAEMbIX MOAY-
neit ins AnuTeNbHbIX KOCMUYECKUX NONETOB.

2 MIOHA 3KMMaX nepeycTaHoBun Gapax-
JMBLIYI0 B Mae BMAEOCUCTEMY Mep4aTOYHOro
6okca MSG ans Hoeoro 3kcnepumenTa PBRE,
“3yyalowero noBefeHue XUAKOCTeN U rasos,
KOTOpble OJHOBPEMEHHO TEKYT Yepe3 KONOHKY,
3aM0NHEHHYI0 MOPUCTBIM MaTepUanoM. 8 1oHs
6bina npoBefieHa HacTpoiika BUAEOKaMepsl.
16 WIOHA acTPOHaBTLI 0OecneynBany Xop 3Kc-
nepumMeHTa. 24 UIOHA YUANbAMC LEMOHTUPOBAN
annapatypy PBRE.

2 VIOHA aCTpPOHaBThl 3afeiiCTBOBaUCH
B 3KkcnepumeHte AMO, pfeMOHCTpUpylOLiEM
BO3MOXHOCTb aBTOHOMHOW paboTbl 3KuUnaxa
B AaNbHUX KOCMUYECKMX nonetax, rpe He-
BO3MOXHA npsamas cea3b ¢ LYMom. Jkunax
BbIKIIOYMA W BKAKOYMN CTOMKY Express-7, uc-
nonb3ys CneuuanbHoe 3KCMepuMeHTanbHoe
nporpamMmHoe obecneyeHne, Ho 6e3 yyactus
CMeuuanucToB, KoTopble NuWb Habnopanu

‘MUNOTUPYEMBIE NMONETDI
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32 MPOUCXOAALMNM C MOMOLbID TENeMeTpuu.
GakTuyeckn nofobHoe cobbiTMe MpoKU3OLWNO
BrnepBble Ha amepukaHckom cermente MKC. 7 n
16 MIOHA acTPOHaBTLI MOBTOPUAYW OMepaLuu no
IKCNEPUMEHTY.

3 MIOHA 3KMNax nonpo6oBan HacTpouTb
aBTOMATUYeCKylo nepefavy AaHHbLIX C annapa-
Typbl eBponeickoro akcnepumenta Magvector
(MccnepoBaHMe B3aMMOLENCTBUA MEXKAY ABU-
KYLWMMCA MarHUTHBIM MONEM W 3N1EKTPUYECKUM
NPOBOAHMKOM), OAHAKO CBA3b HanafuTb He
YAaNnochb. «3emnsa» B3ana TanMayT fas aHanusa
cuTyaumum.

10 WOHA acTPOHaBTbI M3BNEKIM Kanubpo-
BOYHbI/I KapTpuUaX W3 CTOMKW M3y4eHus Ma-
Tepuanoe MSL u yctaHoBuan B Hee paGouwii
KapTpuax. MpaBaa, Npu ero MOHTaXe BHYTPK
neyn Gbin 06HAPYIKEH MENKMIt MycOp, KOTOPBIT
NpUWAOCh YAANATH NbINECOCOM.

23 VIOHA 3KWUNaX cMeHun obpasubl 3Kcne-
pumenTa Microchannel Diffusion, usyyatouiero
MOTOKM 4aCTUL, B HEBECOMOCTM HA HAHOYPOBHeE.

27 wioHa [xeddpn 3ameHun akkymyns-
TOpbl U Nepefan faHHble akcnepumenta UBNT,
M3MepAIOLLEro BbICOKOYACTOTHbIE 3BYKW U CMO-
COBHOrO OMpefensTb MecTa yTeuyku Bo3pyxa
npyu pasrepMeTU3aLum Moayneit cTaHLmum.

29-30 utoHsA Yunnbsamc nposen 06cayxu-
BaHME TPeX MWKPOCMYTHUKOB 3KCMepuUMeHTa
SPHERES. OH nouucTtun Knemmbl akkyMynaTo-
pog, rae 6bina oGHapyKeHa Koppo3us, a Tak-
e NpoTecTMpoBan nepefavy AaHHbIX Mexay
«ctepamu». He Bce 3annaHupoBaHHoe 6bl10
BbIMOJIHEHO W3-3a CHOA KECTKOrO AUCKA N13NTO-
na, HO B LieNIOM CMeLMannucTbl NocYnTann cae-
NaHHyl0 paboTy ycnewHom.

Kak u3gecTHo, B MapTe Ha kopabne Cygnus
(nonet 0A-6) Ha MKC 6bin npuBeseH Kom-
Mepyeckuit 3D-npuntep AMF (HK N25, 2016,
C.24-25), W3roToBNeHHbIH KomnaHueit Made
in Space (MayHTuH-Bbio, wrat KanudopHus).
C ero nomoubi NNAHMPOBANOCh NMPOJOMKUTH
akcnepumeHT 3D Printing in Zero-G, HayaTblit
Ha CcTaHuuu B HosGpe-pekabpe 2014r. Ha
LeMOHCTpaunoHHomM 3D-npuHTepe 3TOM Xe
tbupmsl.

14 vioHa TpexmepHbit npuHTep AMF Ha-
neyaran CBOW NepBblil UHCTPYMEHT — raeyHbiit
KAtoy. 28 nioHa Yunnbamc yctaHosun 3D-npuH-
Tep B nepyatouyHom Gokce MSG u Haneyatan
ABe TeCToBble NnacTuHbl. Ha cnepytowmii feHb
no KoMaHAam ¢ 3emau GbiNo HameyaTaHo elye
[Be NMNacTuHbl, nocne yero xeddpn femoH-
Tuposan AMF 1 ynoxun ero Ha xpaHeHue.

BAnsiHME CTMMYAATOPOB

Ha pOCT pacTeHnmn

B nioHe Ckpunoyka B xofe 3kcnepumenTa «Kanb-
Unity (M3yyeHne BAMAHUA MUKPOTPaBUTALMM HA
pacTBopuMOoCTb hocaToB Kanblys B BOAE) U3-
MepsN NPOBOAMMOCTL G1OMaTEPUANOB aBTOHOM-
HbIM LM poBbIM ycTponcTBom «Kanbuuit-Ux».

2 WIOHA aCTPOHABTbI MPOAOMKUAN AMOH-
ckuit akcnepumeHT Auxin Transport Run, go-
cTaB 06pasipl, paHee pa3MelieHHble Ha Tpu
AHs B MHKy6aTope CBEF. Nccneposanue gonx-
HO MPOACHWTbL PONb QYKCUHOB B POCTE rOPOLLKa
W KYKYpy3bl. 6 MIOHS B UHKYOATOp NOMECTUM
HOBYIO NAPTUIO CeMSAH. 10 MIOHS IKMNAX BbIHYN
npopoclmne cemeHa, 3auKCUpoBan ux u yno-
XWUN B MOPO3UIIBHUK.

13 MIOHs B pamMKax NOArOTOBKM K 3KCMepu-
MeHTy ¢ kneTkamu Mbiweit Mouse Epigenetics
aCTPOHABTbl YCTAHOBUAW Ha BHYTPEHHUIT Kpe-
nex uHky6atopa CBEF matepuan, 3awuuwato-
LWM1A OT KOPPO3WNMU.

Ckas npo 710,

Kak AAeKcen poi6bl HaeAcs

1 wioHs Gbina opraHu3oBaHa npAMas CBA3b
nonb3osarteneit couuanbHoit cetn Facebook c
actpoHastamn Ha MKC. 06weHunem pykosogun
ocHoBartenb cet Mapk LlykepGepr.

OH nounTepecoBancs y [xeddpu n asyx
TUMOTH, KaK MPOMUCXOAMUT UX 0BLLEHME C 3apy-
OeXHbIMM Konneramu Ha cTaHuuu. Te paccka-
3a/u eMy, YTO eCnu peyb MAET O eBponeiax,
KaHapuax W AnoHuax, To yalie BCero MCnofb-
3yeTcs aHruickuit s3bik. «Mbl Tpoe 6onee
WAN MeHee pa3roBapuBaeM Mo-pyccky, a Halu
poccuiickne Apy3ba NPeKpacHO 3HaAKOT aHMNiA-
CKMit A3bIK, — noscHun Konpa. — Ho koraa mbl
cobupaemcs Bce BMeCTe, TO Pa3roBapuBaeM u
Ha aHTAWIACKOM, U Ha PYCCKOM OJHOBPEMEH-
HO: MOJYYaeTCs «pPyCAUW» — KOMOUHALUSA U3
ABYX A3blkoB. Camoe rnaBHOe TO, Y4TO Mbl MMe-
€M BO3MOXHOCTb pa3roBapusathb 6e3 npobnem,
MoCKOJIbKy 06LyeHre ABAAETCA HEOTbeMIEMO
4acTbio Halwei paboTbl W YCIOBUEM YETKOro
BbINOHEHNSA BCEX HAMEYEHHbIX 3afau.

9-10 unioHA B WHTepecax 3KCMepUMeHTa
«MHTep-MAU-75» (nepepaya BMAEO MefieH-
HOil Pa3BepPTKM MO PaANoNBUTENbCKOI CBA-
3u) Oner BKMtOYan M KOHTpoOAMpoBan paboty
paauocTaHumun Kenwood TM D710, Bugeokom-
myHukatopa Kenwood VC-H1 v nantona RSK-2.

14-15 wnioHa HOpuit noa3apagun akkymy-
NATOPHYIo 6aTapeio HaHocnyTHUKA «TOMCK-
TNY-120» (HK N2 7, 2016, c.5-6).

4 WioHs, ncnonb3ys 060pyaoBaHNe pagmo-
nobutensckoit cessn B moayne Columbus, 6pu-
TaHel, OTBETUN Ha BONPOCH! Y4EHUKOB CPefHei
WwKonbl B Xumaa3un (inoxus). 6 uions Konpa B
paMKax TenemocTa MOroBOpuUAn C yyalumucs
cpefHeit wkonbl B PokxemntoHe (ABCTpanus).
Mpu 3ToM B 3ane Gbln0 okoMo 600 Yenosek, U
MHOTUM WKONbHUKAM NPULAOCH CTOAT.

13 wioHs Muk npu nomowwu Tenemocta no-
obwancs ¢ pebsatamm u3 HennHa — KpynHoro
paitoHa Otrasbl (KaHapa). 19 utoHa Ckpunoyka
BbIWEN Ha CBA3b C YY4aCTHUKAMU CTYAEHYECKO-
ro opyma «CnaBsHCKOe COAPYXKECTBO» C Mo-
MOLLbIO KOMaHAbI paguonobuTensckoro knyba
«Cnopaaunk». 30 MioHA OH OTBETUA Ha BOMPOCHI
yyactHukos Meponpuatua «Coto3a papuonio-
outeneit Poccuny» B Yoe.

16 uioHs OBYMHWMH OTBETUN HA BOMPOCHI
nognucyYnkoB ocduumanbHoit ctpanuusl LMK B
Facebook. OH pacckasan, yem nuTaeTca Ha cTaH-
unu: «Mo yTpam Ha 3aBTpaK s 06bIYHO eM TBOPOT
unn Kawy. imeHHo cerofHa 3aBTpakan TBOPO-
rOM U1 3anun 3T0 BCE BKYCHbIM Yaem ¢ Gepramo-
ToM. Ha 0bef 7 noctae/o Ha pasorpes njos C
CYZaKOM, a Ha NepBoe CbeM KaKoii-Hubyab cyn,

B ntoHe ctano nseectHo, 4to 'K «Pockocmoc»»
nepesakntounna KoHTpakTbl ¢ PKK «3QHeprus»
Ha nsrotosneHve mogynen ans MKC.

«[1o MHOrouenesomy nabopaTtopHoOMy MO-
aynio (MIIM-Y «Hayka») KoHTpakT 6bin pactop-
THYT W Mepe3aknioyveH, B 4aCTHOCTW, MOTOMY,
4YTO MOTPeboBaNoCh WM3MEHWUTb TexHWHeckne
XapaKTepPUCTUKN B CBA3W C MPOAJSIEHNEM Cpoka
pa6otbl MKC u ons BO3MOXHOCTW OTAENeHus
POCCUIACKOro cerMeHTa. STOT MOAyMb NiaHupy-
€M 3aKOHYUTb K KOHLY 2017 r., — coo6LUMI reHe-
panbHbli aupektop PKK «3QHeprusi» Bnagumup
ConHueBs. — YTo Kacaetca Hay4HO-3HepreTuye-
ckoro mopyns (H3M), 3gecb Takke BHOCATCS
VN3MEHEHMSA, N KOHTPaKT Obll NpeKpaLleH B CBS-
31 ¢ cokpalleHnem 6omxeta B 2015 r. B coot-
BeTcTBUM ¢ PepepanbHbiM 3akoHoM Ned4 y Hac
6blla BO3MOXHOCTb €ro nepesaksiioynTb, YTO
Mbl M caenanu. Pa6oTbl no HOM 6yayT 3akoH4e-
Hbl B 2019 r. A o yanosomy Moaysio (YM «[pu-
Yan») paboTbl MPaKTU4ECKW 3aBepLUeHbl: mna-
HMPyeMm BbIBECTU MOAYSIb Ha opouTy B 2018 r.».

B TO Xe Bpems reHampekTop «Pockocmo-
ca» Mropb KomapoB 06bSICHWN peLueHne pa-
30pBaTh CTapble 1 3aKI0HUTb HOBblE KOHTpaK-
ol ¢ PKK «OHeprusa» He cobniogaBLuMmMucs
CpoKamMu M3roTOBMIEHWS W 3amnycka MOAymnei.
«PaboTta no mogynsam cepbe3Ho oTcTasana ot
rpacdvika, BO3HUKaNM pasinyHble CII0XKHOCTU —
OT yTBEPXAEHUS OOKYMEHTaumMn A0 KavecTsa
yXe Npou3BefeHHbIX PaboT, — YTOYHUM OH. —
Ceii4ac OCHOBHble BOMPOCHI PELLUEHbl, CPOKM
rOTOBHOCTW MOJYSEN MOHATHbI, paboTbl MAYT B
NIaHOBOM PeXuMe».

CornacHo yTBepxpaeHHon @PepepanbHON
KOCMUYeCcKoW nporpamme Ha 2016—2025 rr. Ha
cosfaHve Tpex mopynel nnaHupyeTcs norpa-
™MTb 12605.3 MAH pyo6.

20 woHs npecc-cnyx6a PKK «OHeprus»
cooblimna O 3aBEepLUEHUM W3IrOTOBAEHUA W
0TpPaboTKu [OMOSIHUTENBHOrO 060pYAOBaHUS,
pasmeryaemoro BHyTpu MJIM-V. «PaboTbl no
WN3roTOBMEHWIO  [OMOSIHUTENBHOrO  060PYA0-
BaHus ana MJIM BbINOMHEHbI B CPOK, — CKa-
3an Bnagumup ConHueB. — Mbl 3aBepLuaem
paspaboTKy AOKYMEHTauMu 1 Npuctynaem K
yCTaHOBKEe KpymnHora6aputHOro o60pyaoBaHus
CHapyXu mogyns. 3aBepLueHne o4epenHoro
aTana paboT No3BOSIUT NEPENTN K OKOHYaTENb-
HoW c6opke 1 ncneitanuam MJIM ans nocnegy-
IOLLiei OTNPaBKM Ha TEXHUHECKMNIA KOMMIIEKC».

B npecc-penuse Koprnopauun Cpokom 3a-
nycka MJIM-Y HassaH fekabpb 2017 r.
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elle He pewun Kakoit. Ckopee Bcero, 6opuy unu
xapyo. Hy a Ha Beyep, ecnim Nporoaofatch, Mory
W Kawy cbecTb. JlocTatoyHo 6onblioit BbIGOp
OBCAHbIX Kalll — C U3I0MOM, JIECHBIMI Arofamu.
Nnu yTo-HMGY AL MAcHOe. MMuLa BKyCHas, BbIGOP
6obloil. A B nepepbiBax, eciu NosBAseTCs
BPEMS, MOXHO 1 4ail BbINUTh, KOe.

Mpo BKyCbl: NUWA OANH B OAWH TaKas Xe,
Kak Mbl npo6oBanu Ha 3emne. XoTs npepno-
YTeHUs B efie MeHsI0TCA. fl, Hanpumep, ntobito,
pbiby, pbibHble 6ioga. 3akasan cebe B nonet
npoueHToB 60 UMeHHO pbIbHbIX 6tog. 3a nep-
Bble MeCAL-MoNTopa A TaK Haencs, 4To MHe ee
VKe U He OYeHb XOYeTCs, MO3TOMY nepeLuen
Ha MAco. Hapetocb, 4TO Hefenu fBe-Tpu Npoii-
AeT — 1 ONsATb PbIObl 3aX04ETCHY.

Anekceit nosepan, Kak paboTtaerca Ha
CTaHumMu: «§1 Bbl He CKa3a, YTo 3a BpeMs MOero
noneta GbinK NpAMO Kakue-To TpyaHocTH. Ko-
HEeYyHo, NepBOe BpeMs, KOraa s TONbKO npune-
Tes, NPUWNOCL afanTUpOBaTbCsA, BTATUBATHCA
B PUTM PaboTbl, MOHATb, KaK HYXHO paboTath,
YTO HYXKHO [ienatb, YTobbl MPOAYKTUBHO feii-
cTBoBaThb. CBOGOHOrO BpEMeHU MpaKTUYECKM
He 6blno. OcTaBanoCh TONbKO BPEMSA Ha COH.
Cedtyac, no npowecTBMM Tpex MecALeB, yxe
HamHoro npolue. Boobue, NpocTo 0YeHb UHTE-
PecHO HaxoANTLCA 3feCh, Ha CTaHLuu. Mpowno
TPU MecsLa, a y MeHs OLyLIeHNs Takue, byaTo
TONBKO-TONbKO Npuneten. [lo cux nop Ao KoHua
He BepuTCA, 4To A 3aeck. Kak B ckasky nonan!»

KocMoHaBT Take npu3Hancs, 4To KOCMOC
MeHseT MupoBo33peHue. «OwyleHns Henepe-
pasaemble. llocne Toro, Kak A npuneten ciopa
W yBUAEN Haly nnaHety ¢ 6opTa CTaHuuu, A
MOHAN, YTO BCE MbICIU U NPO6IEMbl, KOTOPblE
OblM Ha 3emne, KaweTcs, Ha 3emne W ocTa-
JINCb, — NOACHWA OH. — [NAAA Ha Hally NNaHeTy,
NMOHMMaellb, 4TO OHa OYeHb Xpynkas. Yenosek
AOMKEH XMUTb B paBHOBeCUN C npupopoit. Bece
KaTaKn13Mbl, KOTOPbIE UCMBITEIBANO YenoBeye-
CTBO B NnocnefHee BpeMs, — 3TO HeraTMBHOe
BAWAHWE AeATENbHOCTM YenoBeKa Ha 3TOT XH-
BOW OpraHu3m — Hauwy 3emnto. 3gecs, Ha 6opty
CTaHLMW, 3TO NOHMMAELLb elle OTYETANBEE.

Atmoctepy Ha ctaHuuu OBYMHUH HasBan
04eHb ApyxentobHoi. «Ha cTaHuuu Tuxo, cno-
KOWHO, KaXAblil 3aHMMAETCA CBOWUM [€/I0M.
06b14HO No cy660TamM Mbl cobupaemcs To Ha
POCCUIACKOM, TO Ha aMEpUKAHCKOM CermeHTe,
XOAUM ApYr K ApYry B rocTH, oblaemcs, — oT-
MeTUN OH. — Ha aMepuKaHCKOM cermeHTe ecTb
NPOEKTOP, U, KOTAa HallMM KOleram npucbina-
10T HOBbIA QUABbM, Mbl CMOTPUM €0 Ha 60MTbLIOM

3KpaHe, KaK B KuHoTeaTpe. A ele 6b110 350po-
BO, KOrfia npuneten «[lpakoH» 1 npuses MOpo-
eHoe. Mo BbIXOAHbIM, KOTAa Mbl BCTPEYaeMCs,
KOMNEern yrowamwT HAc BKYCHbIM MOPOXEHBIM,
MoposxeHoe Ha 6opty MKC - 310 npocTo daH-
Tactukal»

Mo cnoBam Anekces, OH 04YeHb CKy4YaeT no
CBOUM POAHBIM 1 BU3KMM, @ TAKKE MO NeTy, Te-
nnoi noroge v npupoae: «Xotenoch 6bl ceyac
NPOryNATbCA MO 3€eHOi TpaBKe, Cbe3[UTb B
JIEC, BBINTW HA PEYKY, CXOAUTb HaA WALLbIKK —
3TO TaKMe NPUBbLIYHbIE A BCEX BELLW, KOTOPbIE
3A€eCb HepeanbHbI».

Monb3oBatenu Facebook nouHTepecosa-
nuck, Kakue cHbl BuasaT Ha MKC. «CHbl cHaTCA
perynspHo. Ecnv Ha 3emne cHUAKUCH «KocMuYe-
CKMe» CHbI: A Ha cTaHLmm, a npuneten Ha MKC,
JIETalo Mo Heil — BCe 0YeHb NPaBaoNofo6HO, TO
3[€Cb CHATCA UCKNIOYMTENbHO «3EMHbIE» CHbI:
ponHble, 6nuskue, apysbs, 3emns. «Kocmuye-
CKMIA» COH 3A€Cb eLe HU OANH He NPUCHUACS, —
coo6wmn OBYMHUH. — CHbI NO NPOJOMKMTENb-
HOCTU TaKMe e, Kak 3€MHble, 04eHb KOPOTKME.
370 HaM KaXXeTCA, YTO Thl BUAMILL COH ANUTENb-
Hoe BpeMs. [POCHYNCS, NOCMOTPEN Ha Yachl: o,
paHOBATO MPOCHYNCH, YCHYN ONATh, U MOXElb
VBUAETb ele OAMH COH. Bce Tak e, kak 1 Ha
3emney.

IloaroTroBka Kk Tecty TOPY

B uioHe poccuAHe npopomKMaM  3amepATb
[aBNeHWe MaHOBaKyyMMEeTpOM B ra3oBoi no-
nocTu npoxyauswerocs 6aka BB-2 cuctem
«PoaHuk» kopabns «Mporpecc MC», B kKoTOpoM
Haxogunacb moya (HK N27, 2016, c.7-8). [las-
NeHune npogonmkano nagarte: 112, 105, 104, 98
1 95 MM pT.CT.

8 WIOHA BO BpeMs KOppeKuun opouThl
MKC npu cpabatbiBaHuu asurateneii npuya-
JIMBAHUA M OPUEHTALMN «CPefHEero nosca» Ha
«Mporpecce MC» ansa cTabunusayum CTaHuuu
Mo KpeHy Ha BMAEO, NPeAoCTaBJeHHOM amepH-
KaHCKOIi CTOPOHOM, Habnlofanoch oTAeneHne
CBET/bIX YaCTUL, B pailoHe OTCEKA KOMMOHEH-
TOB [,03anpaBKku.

26 WIOHA 3aMepbl iaBNeHNA MaHOBAKYyM-
METPOM MpULLNOCh OCTAaHOBUTbL U3-3a Herepme-
TUYHOCTM CXEMbI €70 MOACTBIKOBKM.

3 1 7 nioHs atmocdepa MKC Gbina nonon-
HeHa KUCNOPOAOM W3 MepBoii CeKLUM CpeacTs
nogaun kucnopoga (CpMK) kopabnsa «Mpo-
rpecc MC», a 10 uiOHs — a30TOM W3 BTOPOIA CeK-
uuu CplK «Mporpecca MC», Kyaa ero HakaHyHe
nepekayanu 13 6akoB cUCTEMbI J03aNPaBKy.

8 1 22 WIOHA B ONyCTeBIUIME NUTbEBbIE
Gaku cuctembl «PofHuK» Kopabns «Mporpecc
MC-02» 6bina 3anuTa ypuUHa W3 WECTU CTaH-
UMOHHbIX emkocTeir E[IB-Y. 21 uioHs 6bina
OCylLecTBf€Ha [03anpaBka 0aKOB HU3KOro
naenenns PyHkuMOHanbHO-Tpy30Boro 6Gnoka
«3apsa» 33 Kr roproyero u 64 Kr okucautens
U3 nepBoii cekuuu 6akoB KOMOUHMPOBAHHOM
asuratensHoit yctaHoBku «[lporpecca MC».
23 WMIOHA 3anpaBoyHble YCTPOICTBA TrOpHOYEro
n okucnutens Ha «Mporpecce MC» npogynu u
BaKyyMUpoBanu.

24—-25 WMIOHA NpU TeCTOBbIX CeaHcax CBA-
31 4epe3 CNyTHUK-peTpaHcnatop «Jlyy-5b»
Habnodanucb nepuoauyeckue nponajaHus
3axBaTa MOAHecyLel 4acToTbl B NPUEMHO-MNe-
pepatowenm ycrpoiicte MMNY-2 npu ucnons-
30BaHUM 3aMacHOr0 KOMMJEKTa eAWHOI Ko-
MaHAHo-TenemeTpuyeckoi cuctembl EKTC-TKA
kopabns «Mporpecc MC». Bmecte ¢ Tem npu pa-
6oTe Ha ocHoBHoM KomnnekTe EKTC-TKA Takux
npo6iem He BO3HMKaNO.

22 WIOHA B x0fe TeCTa Apurateneil npu-
yanusaHus u opuentauumn (AMN0) «Mporpecca
MC» no Tenemetpum 6biN0 3aUKCMPOBAHO
BK/NIOYEHME He BCex [BUraTeNel, a TONbKO
nBuratenen no KaHanam +X, +Mz n -Mz Ha
nepeoM W BTOpPOM Konnektopax. bonee Toro,
MO OKOHYAHWUK TecTa He YAANOCh MOAKNIYUTL
«[Mporpecc MC» B KOHTYp ynpaBneHus opu-
eHTauuen CTaHLMK, TaK Kak nocne BbIayYn Ha
60pT COOTBETCTBYIOWEH KOMAaHAb CAMONPOU3-
BOJIbHO OTK/IOYANCA AUHAMUYECKUI DPEXUM.
Mocne nonyyacoBbix 6e3ycnewHbiX MOMbITOK
K noppnepxaHuto opuentauun MKC no kanany
KpeHa 6blau NoAKN0YEHbl BUraTeNn OpUeHTa-
UMM Mopyns «3Be3gar.

24 wioHs LIYT-M cMor BoccTaHOBUTb 0OMeH
Mexzay GOpTOBOM BbIYUCIUTENBHON CUCTEMOW
moayns «3eesga» u 6optosoii |BM-101 «[po-
rpecca MC» u noakmounn geuratenn M0 rpy-
30BMKa K YNpaBfeHni0 OpueHTaLuen CTaHLuu
no KaHany KpeHa. 27 MIOHA NOBTOPHbINA TecT
[NO0 npowen 6e3 3ameyaHuit.

B 70T e fieHb Anekceit u Oner nposenu Tpe-
HWPOBKY Ha 6OPTOBOM TPEHAXEpe B pamMKax Nof-
rOTOBKM K PaCCTbIKOBKE W MOBTOPHOM CTbIKOBKE
«Mporpecca MC» B TeneonepaTopHOM pexnme
ynpaenexus (TOPY), HameueHHoit Ha 1 nions.
HanomHum, 4To B Aekabpe 2015 r. npy CTbIKOBKE
«Mporpecca MC» co cTaHuueit cuctema TOPY He
tyHKunoHnposana (HK N22, 2016, c.25).

Mocne aHanM3a HewTaTHOW  CUTyaLuu
CMeuuanucTel NpUWAK K BbIBOAY, YTO BUHOBAT

V¥ Tum Mk BTOPMYHO noriman B 06beKTUB CBOeI KaMepbl aic6epr B I0XKHOIN YacT ATNaHTUYeCKoro okeaHa. JleBblii CHUMOK caenaH 27 MapTa, a NpaBblil — 8 UIOHA.

Alic6epr, Ha3BaHHbI A56, nmeeT anuHy 30 KM 1 apeiidyeT B okeaHe Ha BOCTOK CO CKOPOCTbIO 25 KM B CyTKM.
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3a iBa MecALa OH HEeCKOMNbKO «rnoxyaen»
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6nok npeoGpa3oBaHus CUTHaNoB Ha pabo-
yeMm MecTe cuctembl TOPY B Mopyne «3Be3gax.
27 anpens 3Kkunax cmexun ero. W tenepb Tpe-
6oBanocb nposeputs paboty TOPY. [ins atoro
1 utons «Mporpecc MC» otyanuT ot CTbiKOBOY-
Horo oTceka «lupc» v oToigeT Ha 200 M, nocne
yero OBYMHMH BKAOYNT cuctemy TOPY u Bpyu-
HYI0 NPUCTBIKYET rpy30BUK 06paTHO K «upcy».
27 WIOHA POCCUAHE 3aKOHYMAM VKNALKY
yaansembix rpy3os B «Mporpecc MC». OHu Tak-
e npoBenu npodUNaKTUKy MexaHW3MOB rep-
MeTU3aLMN KpblLeK IOKOB Mexay «Iupcomy u
«Mporpeccom MC». Ha cnepytowmnit feHb rpy-
30BMK PacKOHCEPBUPOBaANY, BbIHYIU U3 HEro
BO3[lyXOBOJ M 3aKPbiNM NEpexXOfHble JIoKH,
NPOKOHTPOJNPOBAB UX FEPMETUYHOCTb.

«Heka4yecTBeHHbIN
KOHCEPBAHT» B TYAAETE

1 WIOHA KOCMOHABTbI MO PEKOMEHAAUMM Ha-
3eMHbIX CMeLnannucToB 3aMeHUNn eMKOCTb C
KoHcepBaHTOM E-K u wnaHr B acceHn3aunoH-
HO-CaHUTapHOM YyCTpoiicTBe (Tyanet) Mogy-
nf «3se3ga». Ita paboTta naaHMpoBanach Ha
8 MIOHA, HO Masnoe KONNYeCTBO KOHCEpPBaHTa B
emkocTu E-K 3acTaBuno BeINONHUTL €e Ha He-
LeNio paHblue.

7 WIOHA 3KWUNAX [ONOXUI O 3aropaHuu B
Tyanete TpaHcnapaHta «KoHcepBaHT Hekaue-
CTBEHHbI» W MONYYMN YKA3aHWUA CbIMUTUPO-
BaTb NOAXOAbI COMNACHO NYyHKTY 4.1.11.2 6op-
TOBOI MHCTPYKUMM «Cuctembl obecneyeHus
KusHepeatensHoctu  CnyxeGHOro  Moayns».
Momorno. B nocnepytowume aHU faHHbIA OTKa3
CHOBA MOBTOPSANCA — U KaXnAblil pa3 «He6oXu-
TENN» YCTPAHSAIN ero UMUTALMEl NOAXOL0B.

12 vioHsA «3eMns» pelwunna 3aHATLCA Npo-
Gnemoit BnnoTHyto. KocmoHaBThl no npocsbe
LYMN-M ocmoTpenu ycTaHOBAEHHYIO B Tyanete
emkocTb E[1B-CB co cmbiBHOI Bogoi. Bo3pyw-
Hble Ny3blpu He Gbinn 0BHApYKEeHbl. IKuUnax
TaKXe NPOBEN OTCTLIKOBKY M MOBTOPHYIO CTbl-
koBky E[1B-CB k cucreme.

lMoxoxe, 4YTO 3TW Mepbl BO3bIMENN CBOE
ZeiicTBue, notoMy 4Yto 13 WIOHA Tyanet cran
CBETUTbCA APYrWM TpaHcnapaHTom — «poBepb
pasgenutensb». PoccusHe 3aMeHMAM eMKOCTb
E[IB-Y Ha gpyryto, a nocne Toro, Kak 0TKa3 CHAN-
s, onATb ycTaHoBuAu ctapyto E[1B-Y. Beyepom
TOrO e AHA KOCMOHABTHl COOBLWMAN O 3aropa-
HUW B TeYeHWe CyTOK TpaHcnapaHToB «[poBepb
pa3sgenutenb» U «EMKOCTb YpUHbI 3anonHeHa»
1 0 NMOATEKAHUM YPUHBI Yyepe3 KnanaH nogauu
Bo3fyxa Ha E[1B-Y. Mpoxypuslyocs eMKoCTb
6bl10 PEKOMEH0BAHO CMEHMUTb W CPa3y Xe yio-
#uTb B «[Tporpecc MC» Ha yaaneHue.

16 WioHs B Tyanete GblIM 3aMeHeHbl Mo-
YenpueMHuK, GubTp-BCTaBKa, 610K AaTYMKOB
CMbIBHOM BOAbl M WNAHM-TPOMHWUK CMbIBHO
BoAbl. [ocne 3Toro HeofHOKpaTHO cpabaTbiBan
MHANUKATOP «HeT CMbIBHOW BOAbI», HECMOTps
Ha ee Hanuune B emkoct E[IB-CB. 3Jkunax
CMEHWN eMKOCTb Ha nosHyl W ybeguncs B
NpaBUAbHOCTU NOACTHIKOBKM LWUJAHFOB W ne-
penBUXEHUA KUAKOCTU B HUX. TeM He meHee
TpaHcnapaHT «HeT cMbiBHO BOAbI» Npofon-
Xun cpabatbiBath. ..

19 nioHA B TeYEHWE CYTOK BHOBb (PUKCUPO-
BasoCh 3aropaHue uHpukatopa «KoHcepBaHT
HEKAYeCTBEHHbI» — 1 POCCUAHE ONATH UMUTU-
poBanu noaxofbl. He noMor u pemoHT Tyaneta
20 MIOHA — HafOeANMBLIN TpaHCNapaHT Gecno-
KOWN CHOBA W CHOBA... 21 MIOHA KOCMOHABTHI
3aMEHUAN eMKOCTb C KOHCEPBAHTOM W LWAAHT.

B Havane mecsua UYM-M pasbupancs c
NpUYNHAMU OTKNKYEHMI GOPTOBOrO 3anomu-
Hatowero ycTpoiicTea (B3Y) pagnoTexHuyeckoit
CUCTEMBI BLICOKOCKOPOCTHOI Nepepayn uHgop-
Mauun. 0AHaKo, KaK 1 B Mae, Mpu BKIOYEHUM
b3Y Bbipy6anoch Ha HayanbHOM 3Tane 3arpy3ku.

2-3 WIOHA aCTPOHABTHI 3aHMMaNUCh ycTa-
HOBKOW BaKyyMHOT0 NOPTa, BaKyyMHOTO LWaHra
n Bo3pyxosoAa B Moaynsax Unity n Quest ans
obecrneyeHnst BO3MOXKHOCTE BaKyyMUPOBaHUS
Kopabnei, NpUCOEMHAEMBIX K HUXKHEMY y3ny
mogyns Unity. Ho 8 uioHs BbisicHMNOCh, YTO CO-
OpaHHas cxema HerepMmeTuyHa. [oBTOpHasA Npo-
BEPKa Ha repMETUYHOCTb TaK)Ke NPOBaANUNACh. ..

3 uioHA c nomoublo cuctembl NORS
(HK N21, 2016, c.9) 6aku BbICOKOTO U HU3KOTO
pasnenus Ha LUnto3osom oTceke Quest Gbinu

[o3anpasyiieHbl KUCNOPOLOM.

A OctpoB XyaH-au-Hosa B Mo3am6ukckom
nponuee — NPMPOMAHLIV 3aNoBeHNK NNoWaabio
Bcero 4.4 km?. ®otorpacuposan Tum MNMuk

5 uiOHA B mogyne Harmony Bblwna u3
CTpOs CUCTEMA KOHAWMLMOHWUPOBAHUSA BO3AyXa
CCAA un3-3a noBblWweHHOro notpebneHnus Toka
(6 A) BEHTURATOPOM. IKMNaX COOOLMA O WyMe
B BEHTUNATOPE, OAHAKO HUKAKUX MOCTOPOHHUX
npeMeToB B HEM He Gbino 06HapykeHo. YcTa-
HOBKY YAaNocCb 3anyCTUTb BHOBb C MOHUMKEH-
HbIM 4ucioM 060poTOB BeHTUAsITOpPA. MnaHu-
pyeTcs 3aMeHa BeHTUAATOpa.

B 310T e aeHb Bbipy6uncs peaktop Ca-
6aTbe M3-3a PE3KOro NajeHus Temneparypsl B
Hem po 149°C.

7 wioHs B mopyne Tranquility Bbiknioum-
nack cuctema nepepabotkn moum UPA u3-3a
BbICOKOTO 3arpsi3HeHus AWUCTUANATA YPUHbI.
A 12 uvioHs Tam xe oTpybunack cuctema nepe-
pabotku Boabl WPA BCneacTsue peskoro CHU-
KEHMA KONMYeCTBA CMbIBHOM BOAbI M3-3a Halu-
4Ms BO3Jyxa B cucTeme. ACTPOHABTLI MPOAYAH
cucrtemy. 14 nons UPA cHoBa oTkntoumnach no
TOW e CaMoW NpUYMHe — BbICOKOE 3arps3He-
HUEe AUCTUANATA YPUHBI.

7 wioHs B Mogyne Kibo 3kunax 3asepwun
Havatylo B deBpane c6OpKy CTOMKM C Lenbio
VBEJIMYEHUS MeCTa ANf XpaHeHWs rpy3oB U
9 WIOHA 3an0JIHWA ee rpy3aMu.

9 MIOHA KOCMOHABTBbI CMEHWAN aKKyMyns-
TOpHyto 6aTapeto N2 7 B cucTeMe 3neKTponuTa-
HUA MoaynA «3Be3fax. B TOT e feHb 13-3a Ko-
POTKOrO 3aMblKaHUs B 010Ke [UCTAHLMOHHOTO
yNpaBfeHUs 3NEeKTPONUTAHUEM MHOFOKPATHO
OTK/0Yanacb CUCTEMA yAaneHus yrinekucnoro
raza CDRA B mogyne Destiny.

10 WiOHA MpU MOACTLIKOBKE YMAKOCTHBIX
maructpaneit Ctoiikm Express-5 BO3HMKNA
yTeuka BOfbl 06beMOM 750 MA U3 cpefHeTeM-
nepaTypHOro KOHTYpa BCNEACTBME 3acTpsBLUe-

rO B OTKPLITOM NOJOXEHUN BbICTPOPA3bEMHOMO
coeanHenns QD. AcTpoHaBTbl GbiCTpo ybpanu
06pa30BaBLNIACA My3bIPb KUAKOCTU NONOTEH-
Lem u 3akpsinu QD.

14 WioHA 0TKa3ano YCTPOICTBO COMpsxKe-
Hua YC-21 B mopayne «[upc». Yepes pecatb
LHell GbiNO BLINOHEHO TECTOBOE BKOYEHME
YC-21 v nonyyeHbl annapaTHas u nporpammHas
FOTOBHOCTb YCTPOICTBA.

15 nioHA 3KMNaX NOYUCTUN KOHTYPbI BOAA-
HOT0 OXNaXAeHMA BbIXOAHbIX CKadaHapos EMU
N2 3003 1 N23010 u mopyns Quest, B3siB 06pas-
Lbl BOABI AN1A OLeHKN ouncTku. CnycTa Hepento
TO JXe caMoe 6bl0 NPofenaHo co ckadhaHapa-
Mu N2 3005 v N2 3008.

B 3Tom mecsLe B MOAyne «3Be3fa» MHOro-
KpaTHO HewWTaTHO OTK/OYanacb CUCTEMA KOH-
AuunoHupoBaHus Bo3ayxa CKB-2 u3-3a cpa-
6aTbiBaHNUA TOKOBOI 3aWUTLI B OI0KE NUTAHUSA
KOMNpeccopHOM ycTaHoBku. Kak u B npowwbie
MecsALbl, yCTAHOBKY NONPOCTY nepe3anyckany.
He Bce 6narononyyHo 66110 Uy aHanoruyHoi
CKB-1 - oHa HeORHOKPATHO BbipyGanach 13-3a
TemnepaTypbl X1a[0HA HUXE HOPMbI.

16 MtoHs Oblna 3aMeHeHa 0TKa3aBLuas namna
B CBeTUNbHUKe Bupeokamepsl ETVCG, kotopas
Oblna AEMOHTMPOBAHA C cekuuu P1 amepukaH-
CKOW nonepeyHoil Gepmbl BO BPeMs BbIXOAA B
OTKpbITHIA KocMoc EVA-28 B okTsbpe 2014 .
lpn npoBepke CBETUNbHUKA Cropen npegoxpa-
HUTENb, TaK KaK OKa3anoch, YTO CBETUNbHUK NOJ-
KNIOYMNK K po3eTKe HenpaBunbHo. Mocne cMeHbl
NpefoXpaHUTENs CBETUNbHUK 3apaboTan.

17 vioHA cpaboTana 3auwmra no npesbile-
Huio Toka (~40 A) B npeobpasoBarene nocro-
AHHoro Toka DDCU LA1A B KaHane anektpo-
nutaHua 1A B mopyne Destiny. B pesynbTate
obectoumnack 4actb 060pyAOBaHMs — 3anac-
HOIt KOMaH[HO-ynpaBasowuii komnblotep C&C
MDM, knanaHbl MeXMOLYAbHOW BEHTUAALNUU
B Mogyne Harmony, nonoBuHa CBETUNbHUKOB
W FaTyuk fbiMa B Harmony, patuuku pbima
B cToitkax momyns Destiny u Harpesatenu B
mogayne Quest u repmoapantepe PMA-2. B no-
CnefiHeM 370 Jaxe Bbi3Bano 06pa3oBaHue He-
XenaTesbHOro KOHAeHcara. ..

AHanu3 cutyauum nokasan, yto npobnema
kpoetcs BHyTpK DDCU, a He B pazbemax uau Ka-
6ensx, noaToMy 20 MIOHA aCTPOHABTbI CMEHUIM
€ro — 1 nuTaHue obopysoBaHus G0 BoccTa-
HOBJIEHO.

22 VIOHA OTKNIOYMACA ra3oaHanu3atop
MCA B mopyne Tranquility no npuunHe npesbi-
WWeHMA TOKa B MOHHOM Hacoce. Cneuyuanuctbl
nosaraloT, YTO CKa4KM TOKa CBA3AHbI C OKOHYa-
HWeM cpoKa cyKObl Macc-CneKTpoMeTpa.

23 WIOHA poccusHe [O3anpaBuan Tenno-
HOCUTENEeM TWUAPABANYECKUIA KOHTYp oborpe-
Ba KOB-1 cuctembl obecneyeHus TensoBoro
pexuma mopyns «3Be3fa». Ha aHanoruyuHbii
KoHTyp KOB-2 BblgeneHHOro BpemMeHu He xaa-
TMNO. B 3TOT Xe feHb cpaboTanu 3NeKTPOuH-
LYKUMOHHbIE aaTynkm gbima NA3-3 Ne1 n Ne2
B mogyne «[llomck». KocMOHaBTbl BONOXMAM,
4YTO 3anaxa rapu v fibiMa He 0GHapyXeHo 1 YTo
nokasaHus rasoaHanusatopa CSA-CP B Hopme.
MpuumnHa, ckopee Bcero, 6bi1a CBA3aHa ¢ Npo-
BE[lEHMEM 3KMUNaXeM paboT B MOfyne.

28 nIoHA «3emMnay» BbINOMHMAA TECT anna-
paTypbl PafMOTEXHUYECKOH cucTeMbl cOu-
xeHua «Kypc-M» mopyns «3apsa» co CTOPOHBI
mopyna «Pacceet». Mpu 3Tom He Gbina nonyye-
Ha rOTOBHOCTb BTOPOTrO MOJIYKOMMJIEKTa anna-

patypsl.
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MIOHA B LIEHTPaNbHOM Yactn Ka-

3axCTaHa COBEpWWA  NOCARKY
crnycKaemblit annapar nuaoTupy-
emoro Kopabns «Coto3 TMA-19M».
B Hem Ha 3emnto Bo3BpaTuncs akunax MKC-46/47:
poccusHuH H0puii ManeHyeHko, amepukaHel,
TumoTn Konpa u GputaHew Tumotu Muk, uam
«Aratbl».

lMepBoHayanbHo npusemneHne Kopabns
HaMeyanocb Ha 5 MIOHS, OAHAKO B KOHLe anpe-
N 6bIN0 MPUHATO pelleHne OTNOXUTb ero Ha
18 WIOHA C Uenbl0 YMEeHbWMUTb MPOMEXKYTOK
BPEMEH U MeXy NocafKoi u CTapToM NUAOTH-
pyembix «CotozoB» (HK N26, 2016, c.38).

CronT OTMETUTb, Y4TO M 3Ta AaTa Morna He
yAepxaTbca. [leno B TOM, 4TO B KOHLe Mas BO3-
HUKAW npoGnembl ¢ 6NOKOM ynpaBieHns pe-
3epBHbIM KOHTYpOM Ha nepsom «Cotoze MC» —
1 ero 3anycK npuiLIoCh NepeHecTu ¢ 24 NoHa
Ha 7 uions. Takum 06pa3oM, MHTepBaN MeXAy
nocafKon u cTapTom CHoBa yBennyuncs... 0p-
HaKO B MTOTe TOCKOMWUCCUA pelnaa He Tporatb
AaTy Npu3emnexus.

[ns obecneyeHns 6e3onacHocTU BO3Bpa-
weHus «Aratosy» Ha 3emnto Pocasuauus u Mu-
HuUcTepcTBO 060pOHbI PO 3apeiicTBoBanM Tpu
camoneta (aBa AH-12 n oauH AH-26), 12 Bep-
Tonetos Mu-8, wecTb MOMCKOBO-3BaKyaLMOH-
HbIX MaWWH U 18 aBTOMOGWEN MOBBIWEHHOM
NPOXOANMOCTH.

B 05:34 [IMB 6b111 3aKpbiTbl nepexoaHble
ntokn mexay «Cotozom TMA-19M» u Manbim
nccnepoBaTenbCkum  mopynem  «Pacceet».
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PEVEHTS

Ha craHumn octanuch «bypnaku»: poccusaHe
Anekceit OBuMHUH 1 Oner Ckpunoyka u amepu-
kaHel Ixxeddpu Yunnbamc.

B 08:52:33 Kopabnb Maccoit 6736 Kr
otyanun ot MKC. CraHuus, noxypeswas
o 404521 Kkr, npofomxuna nosner no op-
OuTe  HaknoHeHuem  51.66°,  BbICOTOM
403.00x420.93 kM ¥ nepuopom obpatlieHus
92.57 MUH.

«CTbIKOBOYHbIN y3en — 6e3 3aMeyaHuit, uu-
CTbI», — fonoxun KOpuii cneunanuctam noa-
MmockosHoro LYMa u po6asun, obpawasce K
ocraslwemycsa kunaxy MKC: «Cyactanso ocra-
BaTbCA, 0 BCTpeYmn!»

B 08:55:33 «Coto3 TMA-19M» npu nomowu
ABUraTeneil npuyanBaHus 1 OpUeHTALMUMN Bbl-

NONHUN NepBblit 8-CEKYHAHbIA MMMYALC YBOAA
oT cTaHuuu. Mocne 3Toro kKopabsab pa3BepHy-
€A no KpeHy Ha 90° 1 B 08:56:53 Bblfan BTOPOIi
30-ceKyHAHbIA UMAYIbC.

B 11:22:07 BKkatouuncs cobamxaiolie-kop-
pekTupytowmit furatens «Cot3sa TMA-19M».
OH npopabotan 277 cek u Bblfan TOPMO3HOM
umnynsc BennyuHon 128 m/c. Cnyck kopabns
c op6UTHI NpoLLen WTaTHo.

B 12:15:06.3 «Cow3 TMA-19M» npu-
3emamnca B 155 KM 10ro-BoctouHee ro-
popa [Ixe3KkasraH B TOYKe C KoopAWHaTa-
MU 47°24'59.64"c.w., 69°42'10.44" 8. p.
OTKNOHEHMEe OT PpacyeTHOW TOYKM MOCALKM
(47°21'30"c. w., 69°38'24" 8. 4.) 66110 8 KM K

CeBepy-BOCTOKY.
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Dorto A. MawTioxnHa
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MpoponxuTensHoCTb  nofeta  «AratoB»
coctaBuna 185 cyt 22 yac 11 muH 57 cek. 3a
wecTb nonetos ManeHyeHKko Habpan B cymme
827 cyt 09vyac 23 muH 19 cek (BTOpOE Me-
cto nocne leHHapus Mapanku), Konpa 3a asa
noneta — 244 cyt 01 4ac 02 muu 07 cek. [na
Muka xe 310 GbiNa NepBas «KOMaHAMPOBKA Ha
opouTy».

Mocne mocafku cnyckaemblii annapart 3a-
Banuca HaboK. 3amecTuTenb HayansHuka LMK
1o NofroToBKe KOCMOHABTOB, KOMAaHAMP OTpSA-
Ja KocmoHasToB Banepuit Kop3yH coobuwun,
4TO NOroAa B pailoHe NpU3EMNEHUA XOpOLas:
06nayHocTb 1-2 6anna, HUKHUIA Kpait — npu-
MepHo 1500 M. «[Mocne cpabatbiBaHus OMI
(nBuratenu msarkoii nocagku «Cotozay. — A.K.)
6biN0 HeboMbWOoEe BOCMNAMEHEHUE, KOTOpOE
3KMMaX CeBlero BepTofeTa ObICTPO W rpa-
MOTHO JIMKBUAMpPOBAN. 3aropenach cyxas Tpa-
Ba», — 00aBu OH.

MOMCKOBMKM OTKPbINK NIIOK M NO0YEPEAHO
BbITAWMAM POCCUAHWHA, OpUTaHLA U amepu-
KaHua. Konpe, 0TKpOBEHHO rOBOPS, MoHayany
6bi10 naoxo. Muk noctosHHO ynbibancs, a Ma-
JIEHYEHKO, KaK BCerpaa, Obin cepbeseH.

«fl 6bl ceftyac He oTKasancs ot He6osb-

0ro npoxnagHoro HOAA. OuyeHb Xapko B
CMycKaemoM annapare», — ckasan bpuraHed.
OH npu3Hancs, YTo YyBCTBYET CUAbHBIA 3anax
3EMJIU, X[ET BCTPEUN CO CBOEIN CEMbel W Bbin
Obl HE NPOYb MOECTb MULLbI U BbINUTL XONOA-
HOro nuBa.

Bpocunoch B rnasa To, yto tOpuii, B 0T-
JMYMe OT CBOMX KOJEer No 3KUNaxy, cupen B
Kpecne, He OTKMAbIBAACh Ha CMUHKY. B Takoit
)Xe N03e OH 0CTasCs, KOrfa ero NoHec U B pas-
BEPHYTYI0 HENojaneKky OpaHKeByio MeauLnH-
CKyI0 nanatky.

Mo cnoam Kop3yHa, y ManeHYeHKO HU-
Koraa He 6bln0 BeCTUOYASPHBIX PaccTPoOMCTB
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Tps Ha GNefHOCTb, OH YyBCTBYET cebs
xopowo. Hpwuit oueHun nocapky Kak cpeg-
HIOK — He CUAbHYIO M He cnabyto No KEeCTKOCTH
Mo CpaBHeHWIO C npeablaywmumu. «Mpu Takom
BeTpe, KOTOPbIA CErofHs [OCTUran nopbiBoB
8 M/c, 3KMNaX, KOHEeYHO, MOYYBCTBOBAN Npu-
3emneHney, — nobasun Banepuii Mpuropbesny.

Kop3yH Takxe pacckasan, 4to 13-3a xapbl
nocne NOCajku ANS OXNAXAEHUA aBapuid-
Ho-cnacatenbHbix ckadaHapos «Cokon-KB-2»
CUAsALWMX B Kpecnax KOCMOHABTOB BrepBble
NPUMEHANUCh NEPEHOCHbIE BEHTUMALMOHHbIE
ycranosku (MBY), koTopble 06bIYHO MCMONb-
3ytotca nepegn craptom (HK Ne2, 2016, c.9).
«Cneumanuctsl oUeHAT ux 3 HEKTUBHOCTb, NO-
CMOTPAT, KaKk 3T MBY nokaxyT ce6s B Nonesbix
VCNIOBUAXY, — NOACHUN OH.

Mocne nepeofeBaHus B MeLULMHCKOIA
nanatke «AraToB» Ha BepTofeTax AOCTaBUIU
B KaparaHfuHckuit asponopt «Capblapkax.
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@oto A. MaxTioxuHa

MpaBga, B 4ecTBOBaHWM M B npecc-koHde-
peHunu B TepMMHane asponopTta y4acTBoBaj
Tonbko ManeHyeHko. «BoccTaHoBsTcs, byayT
YyBCTBOBATb Ce0SA TaK, Kak 4o noneta. Bce uger
no nnaHy», — OObACHUA OH OTCYTCTBUE [BYX
Tumotu.

HOpuit noGnaropapun KasaxcraHues 3a
roctenpuumcto: «[pusTHO Bcerga BO3Bpa-
WAThCsA Ha 3emnio, 0COBEHHO nocne AanuTeNb-
HOM 3kcneguumuun. lpuATHO BO3BpALLATLCA HA
3emnto KasaxcraHa. Kasaxcrad — 310 ocobas
TEPPUTOPUS, U JA1S KAXKA0r0 KOCMOHABTA — 3TO
BTOpas poanHa. 0Tciofa Mbl yaeTaem B KOCMOC
1 CIOfa e BO3BpalLaemMca».

3 KaparaHabl poCcCUSHWUH Ha camoneTe
OTNPaBU/ICA HA NOAMOCKOBHbIN a3pogpom Yka-
NIOBCKWiA, amepuKaHel, U GpuTaHel — B HOp-
Bexckuii bogo, roe ux nytu pasownuce: Konpa
noneten B aMepuKaHCKUN XbloCTOH, a MMuk —
B HemeLkuit KénbH.

47-a akcnepuuma Ha MKC Havanacb 2 mapta
2016 r. nocne oTyanuBaHusl OT CTaHLMK 1 nocag-
K1 nunotupyemoro kopabns «Coto3 TMA-18M»
C 9KMMaxeM B cocTaBe: KOMaHAMp Kopabns Koc-
MOHaBT Pockocmoca Cepreit AnekcaHgpoBu4
Bonkos, 6opTuHxeHep-1 kocMoHasT Pockoc-
mMoca Muxaun Bopucosu4 KopHueHko 1 60pT-
nHxeHep-2 actpoHaBsT NASA CkoTT [xo3secp
Kennu.

Ha MKC npopomkunm nonet KoMaHamp cTaH-
umn actpoHasT NASA Tumotu JleHHapt Konpa,
6opTUHXeHep-4 KocMoHaBT Pockocmoca HOpwuid
NBaHoBMY ManeH4YeHKO 1 60pTUHXEHeP-6 acTpo-
HaBT EKA, noppaHHbiii CoepmHeHHoro Kopones-
cTtBa Benukobputanum n CesepHoit Upnangum Tu-
moTu Hevigxen Muk.

19 mapta Ha MKC npu6bin «Coto3 TMA-20M»
C 3KMNaxem B cOCTaBe: KOMaHaup kopabns Koc-
MoHaBT Pockocmoca Anekceit Hukonaesuy OBun-
HWH, 60pTUHXeEHEpP-1 KocMoHaBT Pockocmoca Oner
MBaHoBu4 CKpurnoyka 1 60pTUHXEHEP-2 aCTPOHABT
NASA Dxeddppu Henc Yunnbamc. Ha ctaHumm oHu
CTain COOTBETCTBEHHO 60PTUHXEHEPOM-1, -2 1 -3.

26 mapTa acTpoHaBTbI C MOMOLLbIO KaHa[ACKOro
[MCTaHUMOHHOro MaHnunynstopa SSRMS 3axsa-
TMnu rpysoson kopabnb Cygnus (monet OA-6) n
NPUCOEANHUIN €ro K HKHemy yany mogynsa Unity.
30 mapta rpy3oBon kopabnb «[porpecc M-29M»
nokuHyn MKC un nocne y4actus B SKCnepuMeHTe
«M3rn6» 6bIN cBEAEH C OpOUTLI 8 anpens. 2 anpens
€O cTaHUwelt cocTbikoBancs «Mporpecc MC-02».

10 anpens akunax 3axsaTuii MaHUMyNATOPOM
SSRMS rpy3oBoit kopabnb Dragon (nonet SpX-
8) M MPUCTLIKOBAN ero K HWXHeMy yany momyns

Umoau nodsen A. KpacunbHukos

Urorn noreta 47-% ocHOBHOoM 3kcneanun Ha MKC
OcHOBHbIe COBBITS 1 y4aCTHUKY

Harmony. 16 anpens ¢ ucnonb3osaHuem SSRMS
HagysHOM Mopynb BEAM 6bin BbIHYT M3 Herepme-
TUYHOrO OTceka kopabna Dragon u ycTaHOBMEH Ha
3agHeMm yane mogyns Tranquility. 28 mas ero 3anon-
HUNWM BO3AYXOM, a 6 WMIOHS acTpOHaBTbl BrepBble
BOLLITN BHYTPb MOAYNS.

B anpene—utoHe ak1nax ¢ NOMOLLbIO AIMOHCKO-
ro manunynstopa JEM RMS 3anyctun 34 cnyTHuka.
11 masa manunynsatopom SSRMS kopa6nb Dragon
6bI1n1 oTcoeauHeH oT MKC v oTnpaeneH B aBTOHOM-
HblIi MOMET, KOTOPbI 3aBEPLUMNCA B TOT Xe AeHb
npuBoAHeHVemM B TUXOM OkeaHe. 14 MIOHA Takxe
¢ nomolpto SSRMS cTaHumMio MOKUHYN Kopabnb
Cygnus.

B xope 47-i akcneauumm 6binv OCyLLECTBNEHDI
Tpu Koppekummn opbuTbl MKC. Sknnax nposen akcne-
PUMEHTbI MO POCCUMCKOW, aMepUKaHCKON, eBponei-
CKOW, KaHa[ICKOM W AINMOHCKOW Hay4HbIM NporpaMmam.

18 uioHs «Coto3 TMA-19M» oT4anmn ot cTaH-
LMW 1 NPU3EMIIUICS C 9KMNaXKeM B COCTaBe: KOMaH-
ovp kopabns KOpuii ManeHuyeHko, 6opTuHXeHep-1
TvmoTtu Konpa n 6opTuHxeHep-2 Tumotn MNuk. Onu-
TenbHOCTb noneta «AraTtos» cocTtasuna 185 cyt
22 yac 11 muH 57 cek.

Ha MKC ocrtancsi akunax 48-in akcneguuum B
cocTaBe: KOMaHavp ctaHumn [xeddpy Yunnbamc,
6opTuHxeHep-1 Anekceli OBYMHUH U GOPTUHXE-
Hep-2 Oner Ckpunouka.

[ara u spems, UTC Kopabnb

OCHOBHble AUHaMU4ecKkne onepayun

Co6biTne

02.03.2016, 01:02:39 TK «Coto3 TMA-18M» (110732A47 No718) OrcTbikoBKka 0T MUM-2 «Mounck»

3anyck ¢ baitkoHypa (Kasaxctan), nnowagka Ne31, MY Ne6

08.06.2016, 14:00:00 TKT «Mporpecc MC-02» Koppekuus op6utsl MKC
18.06.2016, 05:52:33 TK «Cotoz TMA-19M> (11D732A47 No719 OtcTbikoBka o1 MAM-1 «Pacceer»
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A. KpacunbHukos.
«HoBOCTU KOCMOHABTUKMU

BTopoii «feo-UK-2»

UIOHA B 17:00:13.980

(14:00:14 UTC) c 3-it nyckosot

ycraHoBkn 133-i1  nnowapkn [o-

CYRApCTBEHHOTO UCNbITATENBHOTO
Kocmoppoma [neceuk 60eBoil pacyeT BOEH-
Hocnywawux Kocmuyeckux Boilck Bo3spyu-
Ho-kocMuyeckux cun  (BKC) cosmecTHo co
cneumanucTamu paKeTHO-KOCMUYECKO npo-
MBILNIEHHOCTYW OCYLLECTBUA MYCK PaKeTbl-HOCK-
Tens «Pokot» (14A05 N24926391834) ¢ pas-
TOHHbIM GnokoM «bpu3-KM» (14C45 N272527)
Y BOEHHbIM reofie3nyeckum cnyTHukom «leo-
NK-2» (14031 N2 12).

B 17:06 «bpu3-KM» c annapatom otaenun-
€A OT BTOpOW cTyneHn «PokoTta». Ha uenesyio
opbuty «leo-WK-2» 6bin focTaBneH [Byms
BKJTIOYEHUAMYU MApLIEBOrO ABUTaTeNs Pa3roH-
Horo 6noka. B 18:36 cnyTHuK oTgenuncs ot
«bpun3a-KM» u Bbiwen Ha op6uTy C napameTpa-
MW (N0 AaHHbIM CTpaTernyeckoro KomaH[oBa-
Hus CLA):

> HakJoHeHue — 99.28°;

> MUHUMG/bHASA Bbicoma — 943.3 Km;
> MAKCUManbHaA sbicoma — 972.7 Km;
> nepuod obpaweHus — 104.09 MuH.

[IMB

«leo-NK-2» 6bin NpuHAT Ha ynpasne-
HMEe Ha3eMHbIMM cpefcTBamu [naBHOro uc-
NbITaTeNbHOrO KOCMUYECKOTO LeHTPa MMeHM
I.C.TuToBa. lMpoussogutens annapata — AO
«MHbopMaLMOHHbIE CMYTHUKOBbLIE CUCTEMbIY»
(NCC) umenn akapemnka M.®.PewerHéBa —
coobwun o ero WTAaTHOM YHKLUOHUPOBAHNH,
PacKpbITUM MeXaHUYeCKNX YCTPOICTB 1 ycnelu-
Hom opueHTauuu Ha ConHue.

CnyTHUK nonyyun Homep 41579 u mexay-
HapofHoe 0603HayeHne 2016-034A B kaTano-
re Crparteruyeckoro komangosanus CLIA. Emy
Takxe npucsounu oduuManbHoe HaspaHue
«Kocmoc-2517».

1613-it opbutanbHbiii nyck ¢ [lneceuka
cocTosncs nop o6wmuM pyKOBOACTBOM KOMaH-
pyowero Kocmuyeckumu soitckammn BKC re-
Hepan-neriteHaHTa Anekcangpa lonosko. 310
Obin 29-it nonet «PokoTay, 26-i 3anyck «bpu-
3a-KM» 1 155-i1 nycK co CTapTOBOr0 KOMMeK-
ca 133-i1 nnowapku.

7 nions UCC coobuwumnu, 4to cneynanuctbl
KOMNaHUW 3aBEpLIMAN MPOBEPKY CIYHKEOHbIX
cuctem «leo-MK-2» N2 12 v npuctynunu K noo-
YepefHOMY BKJIOYEHUIO LieSIeBOI annaparypsbl.

B opbutanbHbix gaHHbix CK CLUA npoyuntsl-
BaeTcs Hebonbwas Koppekuua 9-10 uioHs u
Me[JIEHHbII CTyNeHYaTblil NoAgbeM opOUTH Ha-
4nHas ¢ 14 wiona. Mo coctosanuio Ha 21 uions
annapaTt HaxOAWTCA Ha CONTHEYHO-CUHXPOHHOIA
0pbuTe C YCNOBHOI CpeaHeil BbicoToil 951 kM
(npoTuB 949 KM B Hauane noseta) U MECTHbIM
BPEMEHEM MPOXOXAEHUA HUCXOJAWEro ysna
06:02.

Tpn nokorenmns
OTeyecTBeHHbIE KOCMUYECKMe reofe3nyeckue
komnnekcsl (KIK) 3a nonseka csoero cyuie-
CTBOBAHWA BKKOYANU TPU MOKONEHNUA CNYTHU-
KOB.

lMepBbiM 6blT KOMANEKC C annapatamu
«Ccepa» (110621). Ero co3paHne B OKb-10
(HbiHe — UCC) Havanoch
B 1963 r. no 3agaHuto
BoeHHo-Tonorpaduye-
ckoro ynpasneHus le-
HepanbHoro wraba Bo-
opyxeHHbIx cun CCCP.
Komnnekc npepHasHa-
yancs Ans  co3paHus
e[MHON CUCTEMbI KOOPAMHAT Ha BCHO MOBEPX-
HOCTb 3eMNW, YCTaHOBNEHUS TeOfe3UYecKUX
CBA3eil MeXAy KOHTMHEHTaMW U OCTPOBaMM
3EMHOrO Wapa, YTOYHEeHNs napamMeTpoB oble-
3eMHOTO0 3/IMNCONAA U FeonoTeHUMaNa.

CnytHuk «Cdepa» O6bln pas3paboTaH Ha
6asze nnatdopmbl KAYP-1 (kocMmuyeckuii an-
napar yHUGULMPOBAHHOTO pAAa), Ho 6e3 wuc-
NoNb30BAHUA MArHUTHO-rPaBUTALMOHHON CH-
cTembl opueHTauun. OH ocHawancs cuctemon
nMnynbcHoit ceetoBoit curHanusauumn (CUCC) n
PafMoTeXHUYECKON ONNAEPOBCKON CUCTEMOWA.

MepBas «Ccepa» (N211) crapToBana
20 cespans 1968 r. nop HasBaHuem «Koc-
Moc-203». Ha nepBbix annapartax BbifABUAACH
npobnema BbICOKOYACTOTHbIX npo6oes CUCC,
nocse 4ero LeneBylo annapatypy nNpuwwnoch
popaboratb. Bcero B 1968-1978 rr. 6bi10 3a-
nyuweHo 18 cnytHukos «Chepax, 0AMH U3 KOTO-

pbix (N212) He Bbilen Ha opbUTY 13-3a aBapuu
paketbl-Hocutens «Kocmoc-3My.

Mepsbie Bocemb annapatoB (N011-18)
Obinn M3roToBNEHbI B KpacHosipcke-26, a Haun-
Has ¢ N 19 npoussoacteo «Ccep» nepepanu B
omckoe M0 «Monet».

KI'K co cnytHukamu «Cdepa» Obin NpuHAT
B 3KCNyaTaumio 26 fekabps 1972 r. ¢ npucso-
eHueM Ha3BaHuA «leona» n GyHKLUOHMpOBaAN
£o 1 mas 1980 r. C nomowbto KK nepsoro no-
KONeHUs reofesncTbl CO3Aany HaLuMoHaNbHYI0
mopenb 3emnu 1977 r., noctpounu BcemupHyio
reofie3nyeckylo ceTb CO CpefHeKBajpaTuye-
CKOJ NOTpeWHOCTbI0 ONpefeNeHns KOOpAMHaT
ACTPOHOMO-Te0fie3UYECKUX OMOPHbIX MYHKTOB
ceTn He 6onee 20 M 1 ONPefENUIN NapamMeTpsbl
reonoTeHuMana ¢ TOYHOCTbIO 4—6 M B MpeBbl-
WEeHUAX Teoufa Haf 0BWMM 3eMHbIM 3NUNCO-
upom (033).

B koHue 1970-x rogos HIMO npuknagHoit
MexaHukn (HbiHe — WCC) npuctynuno Kk pas-
pa6oTke KI'K co cnytHukamu «leo-UK» («Myc-
COH», 110666). Ero 3agayamm Gbinu: cospaue
tyHaameHTanbHo BcemupHoii  acTpoHoMo-
reofie3n4eckoil CeTM C TOYHOCTbIO NPUBA3KM
€e OMOPHbIX MYHKTOB K LeHTPY Macc 3emaun He
xye 10 M rnobanbHo U 3—5 M Ha TeppuTOpUM
CCCP, a Takxe pernoHanbHbix ceTeil Ha AHTap-
ktupy, EBpony, CeBepHyio Amepuky u Asuio;
JanbHelillee yTOYHEHME MapameTpoB reomno-
TeHuMana [o ypoBHA 2-3 M B MpeBbIEHNAX
reouga Hap 033; onpepeneHune HepaBHOMep-
HOCTU BpaLUeHus W [iBUKEHMSA NOOCOB 3eMn.

B ocHoBy «l'eo-NK» 6bina nonoxeHa nnat-
dopma KAYP-1. Llenesas annapatypa Gbina
npeAcTaBneHa pajyoBbICOTOMEPOM, PaanoTeX-
HUYECKUMMW JONNIEPOBCKON U AanbHOMEpPHO
3anpocHOi CUCTEMAaMW, CUCTEMOW CBETOBOI
CUTHANW3aLMN C NaMnoN-BCMbIWKOA Hanpas-
JIEHHOTO [1eCTBUSA, YrONKOBBIMU Na3epHbIMU
OTpaMATENAMU W CH=_
CTEMOW  CUHXPOHM3a-
UMM M XpaHeHus Bpe-
MeHN.

3anyck nepsoro «leo-
NK» (Ne11) 23 saHBaps
1981r. 6bN1  HeyAauHbIM
“3-3a aBapuu paKeTbl-HO-
cutens «UuknoH-3». Beero
B nepuof ¢ 1981 no 1994 r.
cTtapToBano 14 annapatos
«leo-NK». Ha HeKOTOpbIX 13 HUX OTMEYanuCh
0TKa3bl PafWOBBLICOTOMEP], 3aMOMUHAIOLLErO
YCTPOiiCTBa M 6OPTOBOrO CUHXPOHU3MPYIOLLErO
yCTpONCTBA.

KI'K co cnytHukamu «leo-UK» BBenwn B 3Kkc-
nayaTauuto 24 anpens 1985 r. OH nosyyunn ums
«IpupaH» n GyHKUMOHMpoBan o 5 despans
1999 r. C ucnons3osanunem KI'K Broporo noko-
JIEHUA BOEHHble CO3AANM reoLeHTpuyeckue Mo-
Aenn dUrypbl U rpaBUTaLMOHHOTO Noas 3emnu
(Tak Ha3blBaeMble cUCTEMbI reofe3nyeckmx na-
pameTpoB 3emau — M3-85 n M13-90); noctpounu
BcemupHylo acTpoHOMO-reofe3nyeckylo ceTb
W ompefenunu napameTpbl reonoTeHuuana c
TOYHOCTbIO B MpeBbilWeHUAX reoupa Hag 033
Jydlle YTBEPXKAEHHON! B TaKTUKO-TEXHUYECKOM
3afaHum.

Kpome Toro, ¢ nomouio «leo-UK» Gbina
pelleHa [ONONHUTENbHAA 3aAaya no onpepe-
JIEHUIO YKNOHEHWS OTBECHOM IMHWUK OT HOpMa-
v k 033 no akBaTopun MupoBoro okeaHa.

B 1982 r. B KpacHospcke-26 Havanu pa3pa-
6otky KI'K co cnytHukamm «leo-UK-2» («Myc-
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COH-2», 14®31). B nocnepyiowme 20 net 0611k
M XapaKTEpMUCTMKM annapaTta HeOAHOKPATHO
npeTepneBasy U3MEHeHUs, U COOTBETCTBEHHO
MeHANNCb CpefcTa ero BbiBefeHns — «Colo3-
2», NOTOM «3eHuT-2», 3aTeM «Co103-2» ¢ «Ppe-
ratomy». Ha 370 Hanoxunacb He3[opoBas CUTy-
auusa B CTpaHe, YTo NPUBOAMNO K COKPALLEHUIO
UAK BOOGLLE NpeKpalleHnio hUHAHCUPOBAHNUS
npoekta. Jinwe B 2000-e rogbl CHOBa NOABU-
JINCb leHbIW, U TOFAA CMYTHUK NONYYMN OKOH-
yaTenbHbIN BUA, nepekoyeBaB Ha «Pokot» ¢
«bpuzom-KM».

KTK Tpetbero nokonenus 6bin pazpaboTaH
B MHTEpecax reofesnyeckoro obecneyeHus
BuUpoB BoopyxeHHbix cun PO ¢ uenbio nosbi-
weHns 3hhEKTUBHOCTU WUCMONb30BAHUA UX
cpeactB. OH npepHasHayeH ANA YTOYHEHUA
napameTpoB TrpaBUTALMOHHOrO nons 3emnu,
NOCTPOEHUS BBICOKOTOYHON reofe3nyeckoi
CeTW B reOLEHTPUYECKO cucteme KoopauHat
1 onpeaeneHns YKIOHEeHUs OTBECHbIX JIMHWUIA B
MupoBom okeaHe.

B coctas KIK npegnonaranocb BKnounTh
ABa cnytHuka «leo-NK-2» (Ne11 u Ne12).
CrapToBaB 1 cespans 2011 r., nepsblit an-
napaTt, K COXaleHuio, BbilleN Ha HepacyeT-
Hyl0 OpOUTY BCIEACTBME aBapuUM PasrOHHOMO
6noka «bpus-KM» (HK Ne4, 2011, c.26-28).
Wcnonb3oBaHuWe cnyTHUKA MO LENeBOMY Ha-
3HAYEHMI0 0KA3aN0Ch HEBO3MOXHbIM, MO3TOMY
29 anpens 2011 r. pewenunem [ocynapcTBeH-
HOI KOMUCCUM OH OblN NepefaH reHepanbHo-
My KoHcTpykTopy MCC B uensx npoBegeHus
NCCneaoBaHuii.

0 TpypHocTax noneta «eo-NK-2» N2 11 mbl
pacckasbiBanu B HK N24, 2012, c.43. K 3tomy
cToUT 406aBMTb, YTO, NO HeObULMANBHON UH-
cdopmaumn, noTeps OpUEHTALUM CMYTHUKA,
npousowepnwas 22 ¢espans 2011 r., 6bina 06-
YCNIOBNEHa BbIjaueil HenpaBuUabHbIX KOMaHS C
3emnn.

B xoge noneta annapara, npofomkaslue-
rocs o 15 utons 2013 r., 6bina NOATBEPXKAEHA
NIeTHas KBanudukaumus 6OpTOBOro Kommniekca
yNpaBJeHus, CUCTEMbI INEKTPONUTAHMS, CUCTE-
Mbl TEPMOPErYIMPOBaHUSA, CUCTEMbI KOPPEKLUK
W CUCTEMbI OpPUEHTALMM W cTabUAM3aLum (Kpo-
Me pexuMa ToyHoi cTabunusauuu). Kpome
TOr0, CNELManNCTbl HAKOMMUAW OMNbIT N0 BOCCTA-
HOB/IEHUIO OPUEHTALLMM CNYTHUKA B Pa3fNYHbIX
HewWTaTHbIX CUTYyaLusX.

MarnretHsas AopaboTka
MepBoHayanbHo 3anyck «leo-NK-2» N°12
Hameyanca Ha 2011r., ogHaKo no pesynbra-
TaM noneTa NepBoro annapara 6bl10 peleHo
ero oTnoxutb. Mpuwnocs fopa6oTath npo-
rpaMmHoe obecneyeHne GOPTOBOrO U HaszeM-
HOrO KOMM/EeKca ynpaBneHus Ans 3aluTbl oT
JI0XHOI BblAaun pa3oBbix KOMaHA. bopToByio
annapaTypy MOLEpPHU3NPOBANU C LeNblo NOBbI-
LWEHUA CTOMKOCTU K BO3LENCTBUIO KTAXENbIX»
3apAKEHHBIX YaCTULL.

Mexgy Tem camas Oonblias 3afepxka
cTapta Obina Bbi3BaHa He0OXOAMMOCTbI 3a-
MeHbl B CMYTHUKE 3JIEKTPOPAAUOU3LENUI NHO-
CTpaHHOro npou3BoAacTea. [leso B ToM, 4TO B
2013 r. TocynapctBeHHblit fenaptameHt CLUA
3anpetun Poccuu nokynatb amMepUKaHCKYIo
3NEKTPOHHYI0 KOMMOHEHTHyto 6asy Katero-
puit military u space. loroBapuBawT, 4T0 370
CBA3aHO B TOM YUCJe C YKpbIBAaHWMEM Ha Tep-
putopun Poccun amepuKaHCKoOro passefyuka
JpBapaa CHoypeHa.
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«Mbl flemapl amepukaHLeB napuposanv
MONIHOCTbIO — 3TO 3aHANO Y HAC TO KONNYECTBO
BPeMeHU, KOTOpOoe He MOBAUANO HA CPOKM Bbl-
MOJIHEHWA NPOrPaMMbl, — paccKkasan reHepasb-
Hbll gupekTop NCC Hukonait Tectoenos. — Mel
rAe-TO U3MEHWIN CUCTEMHbIE PelleHus, a rae-
TO YIWAW Ha 3NEMEeHTHYI0 6a3y W3 Apyrux cTpaH
(eBponeiickux. — A.K.). Ha npoekTe 310 HUKaK
He 0TPa3unoChby.

Cyyetom notepu annapata Ne 11 u Heobxo-
AMMOCTW UMeTb B rpynnupoBke Aa KA Muu-
CTepcTBO 060pOHbI PP 3aKa3ano AONoAHUTENb-
Ho cnyTHuk Ne13. Ero 3anyck nnaHupyetcs B
KoHue 2017 r.

Mo pacyeTtam cneuuanuctos, Habop ¢ no-
MOLbIO [1BYX CMYTHWUKOB reofe3nyeckoil WH-
(hopmauuu, HeoBXOAMMON ANs peleHns 3aaay
KIFK TpeTbero nokoneHus, 3aimeT nopsagka
2.5-3 ner. llo cnosam HayanbHuka BoeH-
Ho-Tonorpaduyeckoro ynpasnexus leHwTaba
KoHTp-agmupana Cepres Ko3nosa, B NeTHbIX
UCTbITAHMAX KoMMNekca OyayT 3afeiCTBOBaHbI
nonuroHsl B LLiénkose, Capanyne n l'eneHpxu-
ke 1 LleHTp 06paboTku reogesunyeckoit uHdop-
mauum B Mockse.

A «leo-UK-2» N212 nepepn oTnpaBkoii B Mneceuk

MHoroypoBHeBLINi KOMIAEKC
«feo-UK-3»

B anpene 2014 r. koHTp-agmupan Cepreit Kos-
JI0B, BLICTYNAs Ha Hay4YHOW KOH(epeHLuu, no-
CBAIWEHHON 50-neTnio0 0TeYeCTBEHHO KOCMU-
Yeckoit reofesnu, 3asBus, 4To BoopyeHHble
cunbl PO Hyxpatotcs B HoBoM KIK «Teo-UK-3»
ANA fanbHenWero noayyeHNs TOYHbIX TONOreo-
[e31YeCKUX AaHHbIX.

«[lns BbINONHEHUS NEPCNeKTUBHbIX Tpebo-
BaHUI1 BOWCK U HOBbIX 06pa3Li0B BOOPYXKeEHMUs
K TOMOreofe3snyeckuM [aHHbIM Heobxoanmo
nnaHuposaHue «leo-NK-3» — HoBoro Kocmu-
4eCKOro KOMMJeKca MHOTOYPOBHEBOW KOCMU-
4eCKOoM reoe3nyeckomn CUCTEMBI, BKNIOYAOLWEN
B cebs [1Ba rpaMeHTOMETPUYECKMX, ABA Cpef-
HeopGuTanbHelx annaparta «leo-UK-2» u gBa
KocMuyeckux annapata “bauy”», — ckazan oH.

13 npesentauumn respmpektopa MCC Hu-
konas TecToenoBa, caenaHHown B uioHe 2016 .
Ha 3acepaHum [lpesnamnyma Poccuitckoi aka-
LEeMUN HayK, Cnefyet, YTo Hay4YHO-UCCNepoBa-
Tenbckue pabotl no cozpanuio KK «eo-NK-3»
HameyvatoTca B nepuog c¢ 2015 no 2019r., a
ONbITHO-KOHCTPYKTOPCKUeE paboTsl — ¢ 2020 no
2025,

OCHOBHbIM  (DYHKUMOHANbHBIM  OTAIMYUEM
KI'K «leo-UK-3» oT npepblaylwero komnnekca
ABNAETCA HANN4YWe B €ro COCTaBe ABYX HU3KO-
OpOMTaNbHbIX CMNYTHUKOB C FPaBUTALMOHHbIM
rpagneHToOMeTpoM.

B 3apaun Hosoro KI'K BoipyT:

@ onpefjeneHue napameTpoB CNYTHUKOBO
MOAenu rpaeuTauuonHoro nons 3emnun (MM3)
pacWMpeHHOro CcocTaBa C MCMO/b30BaHUEM
rPafiMeHTOMETPUYECKON MHOpMaLK;

@ onpegeneHue fetanbHoit mogenu M3 ¢
NONONHUTEbHBIM UCMONb30BAHUEM [€TaNbHO
rPaBUMETPUYECKON U anbTUMETPUYECKON WH-
tdhopmaumu;

@ NOCTPOEHME BbICOKOTOYHON €AMHON reo-
LIEHTPUYECKON CUCTEMBI KOOPLUHAT;

& onpefeneHne YKNOHeH! 0TBECHbIX Nn-
HUI;

@ onpefeneHune BbICOTH KBA3Ureonaa;

@ onpefeneHue aHoManun CUsbl TAXECTU;

& onpefeneHue OTIMYMA MOPCKOI Mo-
BEPXHOCTM OT IKBUNOTEHLMANbHON;

& onpefeneHne reoAMHAMUYECKUX [BM-
KEeHUN AMTOCEepHbIX NANT.

«PoKOTy» OCTAnOCH

NATL-WECTL MYCKOB

B anpene 2016r. HayYanbHMK KOCMOLpOMa
Mneceuk reHepan-maiiop Hukonai Hecteuyk
coobwun, 4to Kocmuyeckum Boickam BKC
pa3spelleHo BbINONHUTb elle WecTb MyCcKoB pa-
KeT-HocuTenein «PoKoT», B TOM yucne Tpu - ¢
3apybexHbIMK cnyTHUKamMK. OfUH U3 3Tux «Po-
KOTOB» yneTen B nioHe co BTopbiM «[eo-NK-2».

N3 o6baBneHHbIX oduLmManbHo Ha «Poko-
Te» NNaHUpyeTcs 3anycTuTb f4Ba 60K U3 Tpex
cnyTHuKoB «loHel-My, Tpetnit «leo-UK-2»
1 esponelickue annapatbl Sentinel 2B wu
Sentinel 5P.

lpaBpa, B MIOHE, TO €CTb yXKe nocne 3any-
cka BToporo «leo-NK-2», reHepanbHblii gupek-
Top TKHML umeHn M.B.XpyHuueBa AHppeit
KanuHoBckuii ckasan, 4to OCTanocb ocyluye-
CTBUTB eLle WecTb NycKoB «POKOTOBY...

«[popneBatb 3Ty 3ameyaTenbHyio Mpo-
rpamMMy y Hac HeT BO3MOXHOCTU: Haf0 MOHMU-
MaTb, YTO MaTepuanbHas 4acTb CTapTOBOrO
KOMNAeKca 1 Npou3BOACTBEHHBIX MOLLHOCTEN
yXKe CUNbHO M3HOWeEHa — el Bonee TpUALATH
NeT, — 0TMeTUN OH. — BknapgbiBaTh cpeacTea B
AasbHeillwee 06HOBNEHME NPOCTO Heleneco-
06pasHo, Tem 6onee YTO y Hac nosBAseTCs Le-
noe cemMeliCTBO pakeT Nofo6HOro Knacca — 310
«AHrapa-1.2», koTopas no3BoNAeT BbINOJAHATL
Te Xe 3afaumn».

Mexpy Tem B anpene Ha 3acefaHun Kon-
neruu  BOEHHO-NPOMbIWNEHHO!  KOMUCCUM
KanuHoBckuii nosefan, 4to NpUYNHOIA CpbiBa
npeanpuaTMEM CPOKOB noctaBku B 2015T.
Tpex «PokoTOBY» CTana HenpaBMibHAA OpraHu-
3auns paboT. «BCKpbITbI XanaTHOCTb, HU3KMA
KOHTPO/Ib 3 XO[0M NPOU3BOACTBA, OTCYTCTBUE
NNaHMPOBaHUA», — CKa3an OH, OTBEYas Ha Co-
OTBETCTBYIOWMI BOMPOC BULe-npemMbepa PO
[Omutpus PorosuHa.

FenpupekTop LeHTpa XpyHuyesa gobasun,
4YTO B pe3ysbTarte GbiNM NPUHATLI OPraHW3alLu-
OHHble Mepbl, yBONEH PsA PYKOBOAALMX paboT-
HUKOB W OpraHW30BaH TOTaNbHbIi KOHTPONb.
Mo ero cnosam, nepsbit «POKOTY U3 «[ONTOB»
2015 r. yxe nepefaH 3akasuuky (Ha Hem yne-
Ten «leo-NK-2» N2 12) u ewe fBa Hocutens Oy-
AYT CAaHbI B Mae 1 uione.

o mamepuanam NCC, Munoboponsl, MAL KBHO
UHWUNmaw, kHuz2u «Mcmopus pazsumus ome-
YecmaeHHbIX ABMOMAMUYeCKUX KOCMUYECKUX
annapamosy (2015), TACC, PUA «Hosocmuy,
Unumepegakc u 2azemsi «M3gecmus»

3ANYCKM KOCMUYECKUX AMMAPAT
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10. HypaBuH.
«HoBocTH KOCMOHABTMKN»

. Bce 3aHOHYMIOCb XOpPOLUO

B nonere - Intelsat 31

UIOHA B 10:10:00.019  [OMB
(07:10:00.019 UTC) c 24-i mycko-
BOW ycTaHOBKM 81-il cTapTOBOI Mio-
wapku Kocmoppoma baiikoHyp 6bin
ocyuwecteneH nyck PH «MpoToH-M» (8K82KM
N2 93701) ¢ pa3roHHbiM Gnokom «bpus-M» (Pb
14C43 N2 99570) 1 TeneKOMMYHUKaLMOHHbIM KA
Intelsat 31 (Takxe u3BecteH Kak Intelsat DLA-
2, unn npocto DLA-2). Bnapeney cnyTtHuka —
MexzayHapofHas komnanus Intelsat S.A.

Mo paHHbiM LieHTpa o6paboTkum u oToO-
OpaxeHus nonetHoilt MHdopmauuu (LIOOMN)
TKHML, vmeHn M. B. XpyHuyesa, otaenequne KA
o1 Pb coctosnocs 10 utoHsa B 01:40:40.309 AMB
Ha ONTMMU3NUPOBAHHOW reonepexoiHoit opouTe
cynepcuHxpoHHoro Tuna. Mo paHHeiM Ctpateru-
yeckoro komaHpoBanus (CK) CLUA, napameTpel
op6uTel KA nocne otaenexus ot Pb coctasunu:

> HaKNoHeHue — 29.57°;

> Bbicoma 8 nepueee — 3414 km;

> BbIicoma 8 anocee — 65010 Kkm;

> nepuod obpawerus — 1354.4 MuH.

B katanore CK CLUA cnytHuky Intelsat 31
Obiny npucBoeHsbl Homep 41581 n mexayHa-
poaHoe o603HayeHne 2016-035A.

JranmpoBaHHb «[IpoToH-M»
Mo coobueHunio npoBaiifepa nycka — Komna-
Huu International Launch Services Inc. (ILS),
370 6bin nepsblii cTapT «MpoToHa-M» HoBoW
mopuduKaumMm — TaK Hasbisaemoit «PH 4-ro
atanax, unu «Phase IV Proton Breeze M».
basoBas Bepcus «lpotoHa-M» ncnonb3o-
BaNnach B CeMn nepabix nyckax B 1999-2004 rr.

OgHako ewe npu paspabotke PH nnaHuposa-
JNCb ee fanbHelllne MofepHIU3aLIMM, peanu3o-
BaHHble B nocneyiolne rofsl. 3T0 NO3BONANO
«[poToHY-M» coxpaHATb KOHKYPEHTOCMOC06-
HOCTb Ha MUPOBOM PbIHKE B YCNOBUAX TEHAEH-
Li1 pocTa MacChl TeNeKOMMYHUKaLMOHHbIX KA,
ABNABLINXCA OCHOBHON KOMMepYecKoit nones-
Holi Harpy3kon PH.

Mocne 3aBepleHna NeTHbIX MCMbITaHWI
«MpoTtoHa-M», ¢ nioHa 2004 r. Hayanacb 3Kc-
nayatauus pakeTbl NepBOro 3tana MofepHM-
3auuu. 3T0T 3Tan He NOTPe6oBa NPaKTUYECKM
HUKaKMNX W3MEHEHWI KOHCTPYKLMK 1 annapart-
Horo coctasa PH u Pb. MpocTo cHumanucs He-
KOTOpble OrpaHNUyeHus, BBEAEHHbIE HA NepUOA
UCNbITAHUA, ONTUMU3NPOBANNCH MPOrpaMMbl
paboTbl Hocutens u Pb. B cooTBeTcTBUM C AaH-
HbIMMW, NONYYEHHbIMU B NEPBbIX NOaeTax, CHU-
Xanuch rapaHTUitHble 3anackl TONAMBA U ra3os
Ha PH 1 PB, 1 6bin faxe CHAT ofuH 6annoH co
CKaTblM reneM CUCTeMbl NOAAYM TONAMBA Ha
«bpuze-M». Kpome Toro, ysenuuunace macca
3anpasku PH Tonnusom Gnaropaps ucnonb-
30BaHMI0 KOMMNOHEHTOB C 6osee HU3KOI TeM-
nepaTtyponl. 3T1 Mepbl MO3BOAMUAN YBENUYUTD
rpy3onoabemHocte PH Gonee yem Ha 650 Kr.
Hocutens nepeoro 3Ttana MCNonb3oBancs
21 pa3 B nepuop Ao Hos6ps 2008 r.

Bropoit 3Tan npegycmartpusan yxe Gonee
cepbesHble M3MeHeHMA. Ha nepBoit cTyneHu
«MpoToHa-M» 6binu ycTaHoBAEHbl dopcupo-
BaHHble fguratenn 14[114M (P[1-276), Tara ko-
TOpbIX NpeBblwana Ha 12 % HOMUHANbHYIO TATY
ux npeguwectseHHnkos 1414 (PA-275). Kpo-
Me TOro, B KOHCTPYKLUN PH 1 PB 66111 BHECEHbI

/

0 O. Ypycos

[

M3MEHEeHWsA, NO3BONMBLUME CHU3UTL MX MACCy:
YMeHbLUEHbl TOMLWMHbBI METAaNINYECKMX CTEHOK
W OHWL, 6AaKOB NepBOii CTyMeHu, a MeTannye-
CKMe KOHCTPYKLMYU NpMOGOPHOTo U XBOCTOBOTO
OTCEKOB BTOPOIA CTYNEHM 1 XBOCTOBOrO OTCeKa
TpeTbeil 3aMeHeHbl Ha yrnennactukosble. Ha
«bpuse-M» BmecTo wectu 6aKOB BbICOKOTO
[aBNEHWs yCTaHOBUAM fiBa 6osbliero o6bema,
W3MEHUIU KOMMOHOBKY NpUBOPHOro oTCe-
ka Pb, BMecTo meTanauyeckux 6annoHos pans
XpaHeHWA renusa nocTaBuan KOMNo3uTHele. Ha
«bpuse-M» pgBuratenu Koppekuuu umnyabca
11[1458 ¢ yaenbHbIM UMAYALCOM 252 CeK Bbinu
3aMeHbl Ha MofepHu3upoBaHHble 11[1458M
C yaensHolM umnynbcom 302 cek. bnarogaps
3TUM MepaMm rpy3onofbeMHocTb «[poToHa-M»
yBenuyunach eule 6onee yem Ha 350 kr. Pake-
Ta BTOPOro 3Tana BnepBble CTapToBana B uione
2007 r., Bcero coctoanocb 12 nyckos, nocnep-
HuWit — B fekabpe 2010 .

Ha TpeTbem 3Tame 6bin MCMOb30BAHSI
HOBble Mporpammbl paboTel ABuUrareneil, npu-
MeHeHa HoBas annaparypa, nosBuaacb BO3-
MOXHOCTb MapHbIX 3anyckos. [py3onogbem-
HOCTb Bblpocna eue Ha 150 kr. Mepsebiit cTapT
«[poTtoHa-M» 3-ro 3tana coctosncs B hepane
2009 r. VimeHHo B 3TOM BapuaHTe PH Hanbonee
4acTo MCMOb30BaNACh NOCAEAHNE WeCTb NeT —
46 nycKoB.

N3meHeHme rpysonogbemHoctn PH
cemeincrBa «lMpoToH-M»*

Makcumanshas

macca fH, xr

Top Havana
uenonb-
30BaHuA

Konchurypauus

«MpoToH-M>»/«bpua-M»
«poToH-M»/«Bpu3-M» 1-ro atana
«[poToH-M>»/«Bpus-M» 2-ro atana
«poToH-M»/«bpu3-M» 3-ro atana
«[poTOH-M»/«Bpu3-M» 4-ro atana

2004
2007
2009
2016

5645
6000
6150
6300

* B X046 UX KOMMEPYECKOro MCOb30BaHNS MPU BbIBOAE M0/1E3-
HOUT HArpy3Kky Ha reonepexoaHyto 0peuTy ¢ MOTPEGHLIM UMIY/COM
1500 m/c ans nepesosa Ha reocTaynoHapHyro opouTy

HOBOCT KOCMOHABTMKI ® N2O8 + (403) * 2016 « Tom 26




YeTBepTbll 3Tan MOAEPHU3AUMM HaMe-
yanocb 3asepwwutb B 2013 1., 0ogHaKo u3-3a
HeA0CTaTO4YHOro (UHAHCMPOBAHUA OH 3ajep-
Xanca Ha Tpu roga. M3HavanbHo nnaHuposa-
J10Cb BHECTU HOBbIE U3MEHEHNSA B KOHCTPYKLNIO
PH: Ha BTOpOIi CTyneHn ycTaHOBUTb MOHOCTbIO
KOMMO3UTHBIA NepefHnit OTCeK M YMEHbIUTb
TONWMHY CTEHOK GaKOB 3a CYeT WUCMo/ib30Ba-
HWs HoBOTO (hpe3epoBanbHOro 060pyAOBaHUS,
Ha TpeTbeil — MONHOCTbIO KOMMNO3UTHBIA Npu-
OOpHbII OTCEK, U3MEHUTL cnnaB Ans 6akos. Ha
«bpuse-M» cobupanuce ycoBeplieHCTBOBaTh
KOHCTPYKLMIO refineBblx 6ansioHoB cUCTEMbI NO-
pauu Tonnauea. OfHaKo oT 6ONbLWMHCTBA Nepe-
YMCNEeHHbIX U3MeHeHui B 2015 r. 0TKasanuce.

OcHoBHble ynyuleHns Oblan CBA3aHbI C U3-
MeHeHueM 6OPTOBOII TeNEeMEeTpUYECcKOi cucTe-
Mbl «[Tuput-PBe» ana Pb «bpus-Mx». U3Hauans-
HO Macca CUCTeMbl COCTaBAANA OKONO 14 Kr, HO
HOBblE KOHCTPYKTUBHO-TEXHONOTUYECKNe pe-
WEHWs MO3BOAWAM MPUMEHUTb MOHOGNOYHOE
UCMOJHEHWE NATU OCHOBHbIX BOKOB U COKpa-
TUTb MACCy cMCTeMbl A0 8 Kr.

Yepeaa nepeHocos

Mo nnaHam Ha Hayano 2016 r., ctapt Intelsat 31
NNaHWPOBANCA Ha 23 anpens, OAHAKO B Cepe-
LVHe MapTa, Nocfie YTOUHEHUA CPOKOB NOCTaB-
ku KA, nyck 6bin caBUHYT Ha 17 mas. CnyTHUK
npubein Ha baiikoHyp ToNbKO 26 anpens, v ero
3anyck NpuwWoCh nepeHecTu Ha 28 Mas, no-
CKOMbKY NYCKOBas KaMnaHus Oblna paccyutaHa
Ha mecaL,.

11 mas nosBunacb UHhopMaLMs, 4To 3-3a
TexHuyeckux npobnem c¢ Pb «bpus-M» crapt
OVAET OTNIOKEH Ha TPY AHA. 16 Mas npolna 3a-
npaBKa CnyTHUKa. Ha cnepylownii feHb areHT-
cTB0 «MHTepdakc» coobWwuao co ccbinkoil Ha
MCTOYHUK Ha KoCcMoapome baitkoHyp, 4To «He-
MCNPaBHOCTb B PAa3roHHOM GIOKe yCTpaHeHa,
Tenepb NPeCTouT pazobpatbcsi C MPUUYMHOIM
npon3oLWenWero, v ToabKo nocse 3toro PH Gy-
LeT fonyuieHa K nycky». leHb cnycts, 18 mas
Ha caiite Intelsat nosBunocb coobuieHne, yto
«Intelsat 31 BpemeHHO nepeBefieH B pexum
0XMAaHWA, HoBas AaTa 3anycka GyaeT 06bsB-
neHa B Gnmkaiiwee Bpemsy. HakoHed, 19 mas
Ha caliTe Pockocmoca 6bla BbiBewweHa MHGOp-
mauusa: «lyck PH «MpoTtoH-M» ¢ Pb «bpu3-M»
u KA Intelsat DLA-2, nnaHupoBaBlwuiics
28 Man, OTNOXeH W3-3a TeXHUYeCKUX BOMpo-
cos. Cneuymanuctbl LleHTpa umenn M.B.Xpy-
HuYeBa Ha Kocmojpome balikoHyp mpoBopAT
paboTbl N0 YCTPAHEHMIO 3aMeYaHus, BblsBIEH-
HOTO B XOZA€ NpeAcTapToBOi npoBepku. Hoas
fata OyfeT onpefeneHa nocne noATBepKAe-
HUS TOTOBHOCTU K MYCKY».

25 Mas, nocne yCTpaHeHUs 3ameyaHuin u
HOBbIX MCMbITaHNit «Bpu3ax, cTapT Obin HasHa-
YeH Ha 8 uioHA. 27 mas Ha calite Intelsat 3a-
nycTunM 06paTHbI OTCYET B pacyeTe Ha MycK B
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370T fieHb B 10:00 IMB. 1 nioHs «MHTepdakcy,
COCNABWNCh HA UCTOYHWUK B PAKETHO-KOCMU-
Yeckoit oTpacnu, coobwun: «B xome ucnbita-
HWii BbIABNEHA HewTaTHas paboTa OfHOW U3
coctaBHbIX 4acteit Pb «bpus-M», casaHHom
C cucTeMmolt Tepmoperyanposalusa. Hencnpas-
Has feTanb Gblna 3aMeHeHa M NpoTecTUpPoBaHa
3aHoBo. Ee ucneitaHna npownu ycnewHox. Ha
JaTe nycka 31a npobaema He ckasanach.

5 uioHA cocTosnca BbiBo3 «[1poToHa-M»
W yCTaHOBKa B cTapToByl cuctemy. Cneyma-
ANCTBI NpUCTYNMAN K nogrotoBke PH K mycky
8 mioHaA. OpHako 3a 34aca 11 muH fgo pac-
YeTHOro MoMeHTa cTapTta Pockocmoc ony6au-
KoBan MHGhOpMaLMoHHOe coobuieHune: «yck
PH «MpoToH-M» Cc amepuKaHCKMM KocMuye-
ckum annapatom Intelsat DLA-2 no TexHu-
YeCKUM MPUYMHAM MEpPeHeceH Ha pe3epBHYI0
Aaty — 9 uioHs. NnaHnpyemoe Bpema nycka —
10:10 OMB».

Mo coobuweHuio caitta ILS, nyck Gbin oT-
NIOXEH «M3-33 NPo6NEM C HA3eMHbIM 3eK-
Tpuyeckum o6opyaoBaHUEM 24-it MYyCKOBOIA
YCTaHOBKM... 000pyfoBaHMEe GbIIO 3aMeHeHO
W NpOBEpPeHO, BCe HeobxopuMble Kabenu u
pasbembl paboTocnocobHbi». [pepcraButens
LleHTpa XpyHuueBa, B CBOIW OuYepefb, 3asBUI
arentctBy TACC, yTo HemcnpaBHOCTb, KOTOpas
npuBena K nepeHocy nycka, 6bina BbiABNEHa
HOBOIl CUCTEMON MeHe[KMeHTa KayecTsa. «Cu-
cTemMa MeHe[)XMeHTa KayecTBa no3BOANNA Bbl-
ABUTb HEOCTaTKM NpW NOLTOTOBKE K MyCKY Ha
paHHeM 3Tane — 33 HeCKO/IbKO YacoB [0 CTapTa
u no 3anpaBku PH KomnoHeHTaMu Tonaneay, —
CKa3an cobecefHUK areHTCTBa.

Hanpn)xeﬂﬂoe BLIBEAEHME
Crapt KA coctosancs B pesepBHyl faty —
9 uioHs. Kak 06bl4HO, Tpu cTynenu «lpoTo-
Ha-M» [OMKHbI BbIAN BLIBECTU OPOUTANbHBIA
6n0k (0B) Ha cybopbuTanbHyl0 TpaeKTopuio,
COOTBETCTBYIOULYID HAKNOHEHWIO OMOPHOI
op6utel 51.5°. [ancHeiiwee BbiBegeHue
nNpefycMaTpuBano NATb BKIIOYEHWIA Maplue-
Boro aguratens Pb «bpus-M». Mockonbky B
[AHHOM NycKe LieneBoi bbina CynepCuHXPOH-
Has BbICOKO3NNMUNTUYECKAn OpOUTA BbICOTOI
3503x65000 kM 1 HaknoHeHnem 29.6°, pac-
YeTHas BAUTENbHOCTb BbiBEJEHUS OT MOMeH-
Ta ctapta PH po otpenenus annapara Gbina
3HaYyuTENbHO BoJblUe 06bIYHON U cocTaBANa
55860 cek (15 yac 31 muH).

BbiBefieHWe Npowno ¢ HeKOTOpbIMU OT-
KNOHEeHUsMU OT 0ObsBNEHHOTO rpaduka. Co-
rnacHo ony6nukosaHHoit LLOOMN cymmapHoit
WHdoOpMaLuM 0 BbiBefeHUM (CM. Tabnuuy),
BK/IIOYEHWe MapLeBOro ABWUraTens BTOPOIA
ctynein PH npowno Ha 1.09 cek paHblie

0.3 ceKk npownu pa3aeneHune BTOPOil U TpeTbeit
CTyneHewn 1 3anycK MapLIeBOro ABUraTens Tpe-
Tbeit cryneHun. OTKNloueHNe ABUTaTeNs TpeTheil
ctynenn n otaenenne 0B coctosnuch yxe Ha
1.4 ceK no3e pacyeTHOro BpeMeHU, a nepBoe
BK/IOYeHWe MaplieBoro apuratens «bpusa-M»
0Ka3anoch [ofblue pacyeTHOro Ha 32.66 cek.

AreHTcTBO «MHTEpPdAKCE» CO CCbINKOI Ha
Pockocmoc coobwmno o npobneme B KOHUe
pabotbl BTOpoii cTyneHu PH: «Mpu BbiBegeHum
HabNOfaN0Ch HelWTaTHOE 3aBeplueHne paboTl
OAHOrO W3 YeTbipex ABurateneit BTOpON cTyne-
Hu PH - gBuratenb 3aBeplun paboty Ha 9 ce-
KYHA paHblle pacyeTHOro BpeMeHu».

[leiicTBuTtensHo, cyas no uHdorpaduke Ha
cante LLOOMMW, 3a HECKONbKO CEKyHL [0 Bbl-
KnoyeHus [IY BTOpoi cTyneHu Habnoganoch
CKayKkoobpa3Hoe yMeHblueHWe NpPOAoJbHON
neperpy3ku npumepHo Ha 25%. lo pgaHHbIM
TOTO )Xe UCTOYHUK], Hef0bop CKOPOCTU mocne
oTaeneHus 0b ot Tpetbeit cTyneHn PH cocTas-
nan okono 28.2 M/c. [ins KomneHcauuu 3to-
ro OTKJOHEHUs W MoTpeboBanochb MPOAAUTH
pa6oty «bpusza-M» Gonee yem Ha 32 cek npu
NepBoM ero BK/IYeHUU. JINWHUM NOATBEPX-
AEHUEeM HepacyeTHoM paboTbl BTOPOIt CTyNEeHN
CTano BMAEO C MeCTa ee NafieHns, NoKasaHHoe
Ha caiite LLOOMMWN: ctyneHb He pgoneTtena npu-
MepHo 35 KM [0 pacyeTHOW TOYKM U Gonee
10 KM [0 rpaHuL, WTaTHOrO panoHa.

B cnepytowmux uetbipex MaHeBpax Pb
NPOAEMOHCTPUPOBAN XapaKTEPUCTUKN Bbille
pacyeTHbIX, BblAaBasA 3afaHHble NpupaleHus
CKOPOCTW 3a MeHbllee BpeMsa, 4Yem 3aKnapbl-
BaNoChb B LMKAOrpaMmy. Bropoii umnynbc 6bin
Kopoye pacyeTHOro Ha 23.56 cek, TpeTui — Ha

PacyetHoe| Bpems no
CobbiTHe UMKNOrpamMmbl Bpems |TenemeTpuyec- | OTKnoHe-
nonera ot KN, cex| Kum faHHbIM | Hue, Cex
ot KIl, cex

Kn 0.00 0.00 0.00
Bkntoyenne ML 2-it crynexu 115.38 114.29 -1.09
Paspenexue 1-i u 2-i ctynexei,

BblKJrlmweHMe MI 1-i cn)//nenm 119.63 120.28 +0.65
3anyck P[] 3-it cTynenu 322.27 321.91 -0.36
BuikntoyeHne MJ 2-it cTynenm 324.97 324.63 -0.34
Pa3penenue 2-i1 1 3-i cTyneneit|  325.67 325.35 -0.32
3anyck M[ 3-it crynexu 328.07 327.78 -0.29
C6poc 0 343.48 343.11 -0.37
Boikntoyenue MJ 3-it cTynenm 568.59 570.03 +1.44
Boikntoyenue Pl 3-it cTynenu 580.55 581.99 +1.44
Otaenexne Ob 580.72 582.12 +1.40
Mepsoe kntoyeHne M Pb 674.72 676.63 +1.91
Boiknioyenune MA Pb 932.77 967.34 +34.57
Bropoe Bkntoyerve MJ PB 6630.00 6630.18 +0.18
Buikntoyenue M1 Pb 7816.20 7792.82 -23.38
Tpetbe BKno4eHue M Pb 15829.00 | 15829.37 +0.37
Buikntoyenne M P 16366.08 16360.77 -5.31
Otaenenve AT 16416.08 16410.67 -5.41
Yetseptoe BkntoyeHne MO P | 16503.08 16503.37 +0.29
Buikntoyenne M PB 17046.55 17034.25 -12.30
MsToe Bkntoyexne M Pb 54905.00 54905.40 +0.40
Boikntoyenmne MJ PB 55088.55 55086.32 -2.23
Otnenenue KA Intelsat 31 55860.00 55840.31 -19.69

pacyeTHOr0 BPEMeHM, OTKMOYeHMe COCTos-
N10Cb TOXe paHblue, Ho Ha 0.34 cek. Mpumep-
HO C TaKuM Xe onepexeHuem rpacuka Ha

KM - koHTakT nogbema, MJ1 — mapLuesblit Asuratens, Pl — pynesoii Asura-
Tenb, M0 — ronosHoit 06Tekatensb, OB — opbuTansHeii 6nok, AT6 — gonon-
HUTENbHbIE TONNMBHbIE 6aKK, PB — pa3roHHbIi 610K,
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Dorto C. lNepecbinkuHa

5.68 cek, yeTBepThlit — Ha 12.59 cek, NATbIA —
Ha 2.63 ceK. PeanbHas AIMTENbHOCTb BbiBEAE-
HUA 0T MoMeHTa ctapTa PH no otpeneHns KA
coctaBuna 55840.31 cek, To ecTb Ha 19.69 cek
MeHee pacyeTHOro BpeMeHMU.

Kak coobwwuno ILS, otneneHune KA ot Pb
COCTOANOCH Ha OpbuTE HakNoHeHHeM 29.53° u
BbICOTON 3428x64 964 KM, OTKNOHEHWE OT pac-
YETHOr0 3HaYeHWUs CKOPOCTU COCTABMAO NULLb
1.1 M/c, 4TO NEXKMT B AONYCTUMBIX NpeAenax.

AartnHoamepukaHckni Intelsat
Intelsat 31 npegHasHayeH ans npepocTaBlie-
HUA YCAyr NpsMOro TeNeBW3MOHHOMO Belua-
HUf, @ TaKXe yCnyr CBA3M Nonb3oBaTensM Ha
Tepputopun JlatuHcko Amepuku. KoHTpakT
Ha W3rOTOBJEHME €ro U ChyTHWUKA-Gau3Heua
Intelsat 30 (ctaptoBan 16 okTAbps 2014r.)
Intelsat S.A. nognucana B centabpe 2011r. c
komnaHueit Space Systems/Loral, a koHTpakT
Ha 3anyck — B mapte 2013 r. c ILS.

Intelsat 31 cobpaH Ha 3aBoge B Mano-Anb-
10 (wTt. KanudopHusa) Ha Gase nnatdopmsl
LS-1300S - yBenuyeHHon Bepcuu nnatcop-
Mbl LS-1300. CraptoBas macca KA — 6404 kr,
cTapToBble rabaputsl — 8.6x3.4x3.1 M. Cucre-
Ma opueHTauun TpexocHas. Cucrema anek-
TPONUTaHUs BKJKOYAET [BE LWECTUCEKLMOHHbIE
naHenn CconHeyHblx Gatapeil (pupmeHHble
«KpecToBble» naHenu SS/L) ¢ pasmaxom nocrne
pa3BepTbiBaHns 32.4 M. OHM 0becneyar K KoH-
Ly pacyetHoro 15-neTHero cpoka akTWBHOrO
CYLLEeCTBOBAHUA MOLWHOCTb 3NEKTPONUTAHUA
He meHee 20 KBT. [1na nepeBopaa Ha reocTayuo-
HapHyto opbuTy Ha KA ycTaHoBneH anoreiiHblit

V¥ Pepnkue kaapbl ¢ MecTa nafgeHus nepeoi crynenu PH «MpotoH-M». B gaHHOM cnyyae
3KONOrM 3aHMMaIoTCA B3ATMEM NPOo6 rpyHTa 1 Bo3alyXa Ha NPeAMET Hann4uA cnefos
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psuratens R-4D-11 taron 455 H. [suratens-
Has yctaHoBka KA Takxe BKkntoyaeT 12 AByx-
KOMMOHEHTHbIX fBurateneit c taro 22 H ans
ynpaeneHus opueHTauueir. [lea mopynsa cra-
LIMOHAPHbIX NNa3MeHHbIX fBuUrateneit SPT-100
Taron 0.1 H pa3meLyeHbl Ha CEBEPHOWA U KOXHON
MI0CKOCTAX Kopnyca.

MonesHas Harpyska Intelsat 31 gByxaua-
nasoHHas. [lnq ewanus B C-guana3oHe (Yacro-
Tbl KaHana «3emna—-6opT» — 6425-6725 MIwy,
KaHana «bopt-3emnsa» — 3400-3700 MI'u) Ha
KA yctaHoBneHbl 10 TpaHCNOHAEPOB: YeTbipe —
€ nonocoi nponyckaxua 69.6 My u wectb - ¢
nonocoit 27 Ml'y. B cobctBeHHocTn Intelsat
OyayT TOAbKO MepBble YeTbipe TpaHCMnoHAepa.
MonesHas Harpyska Ku-puanaszoHa (4actoTbl
kaHana «3emna-6opt» - 13.75-14.50 Ty,
kaHana «6opt-3emns» - 10.95-12.75 ITu)
BKJ/IIOYAET 72 TpaHCMoHAepa C Monocoi npo-
nyckanus 36 MIy. CnyTHUK HeceT yeTbipe pas-
BEPTbIBAEMble AHTEHHbI, YCTAHOBNIEHHblE MO
60KaM Kopnyca, 1 iBe aHTeH-
Hbl Ha HAAMPHOM OCHOBaHWK:
OfiHY HenoaBUXHyl0, obe-
cneyuBaloulylo  rnobanbHbIi
oxBart B C-gManasoHe, 1 ogHy
nepeHaueNnBaemMyio aHTEHHY
Ku-guanasoHa.

TpaHcnoHgepsl Ku-gua-
na3oHa W LWeCTb TPAHCMOH-
pepos C-guanazoHa nosHo-
CTbl0 apeHZoBana KoMnaHus
DirecTV Latin America (DLA),
ABNAOWANACA  NOApa3fene-
Huem DirecTV Inc. Kak cnea-

CTBMe, CNYTHWUK noayyun sropoe uma DLA-2.
(MepBbimM B 3TOM cemeiicTBe Gbin Intelsat 30,
umeHyemblit DLA-1.) MpumeyatensHo, 4to ecnu
kapty nokpeitua Intelsat 31 B C-guanasoHe
komnanus Intelsat S.A. ony6nukoBana, 1o B
Ku-gnanasoHe — HeT, 3aMeH1B ee KOMMEHTapy-
eMm «kapTa Ku-guanasoHa sBnsetcs cobCTBeH-
HOCTbIO KNMEeHTay.

K 29 utoHs Intelsat 31 npubbin Bo Bpe-
MeHHyl0 TO4YKy cToaHua 132°3.4. [locne
ucnelTaHnit annapat Gyaet pa6otatb B Mo-
3uumum 95°3. 4. B coceactee ¢ KA Intelsat 30
n Galaxy 3C (3anyweH 15 utoHa 2002 r.). Oc-
HOBHbIMK nonb3oBaTenamu Intelsat 31 cranyt
onepatopbl JlatTuHckoi AMepuku — ApreHTuHbI,
Yunu, Konymbuu, dksagopa, Mepy, Ypyreas,
BeHecyanbl u cTpaH Kapubckoro peruowa, rae
DLA umeet okono 18 maH nonb3osatenei.

Mo coobuweHnusm Intelsat S.A., Bo BTOpOI
nonosuHe 2016 r. niaHMpyeTcs BbIBECTU Ha
opbuty ewe aBa KA: Intelsat 33e — B TOuky
60°8.4. u Intelsat 36 — B 68.5°B. 4. Mepabiit
3 HUX OTHOCUTCA K HoBoW cepuu Intelsat Epic
c 6onee BbICOKOM NPONYCKHOW CMOCOGHOCTbIO
(25-30 I'6uT/C) 1 6onbLIE 3KOHOMUYHOCTBIO.
Ero ocHacTaT KOMOMHMPOBAHHOI NONE3HOM
Harpy3koit C- u Ku-gnMana3oHoB, co3faHHOl
no texHonoruam MBFR (Multi-Band Frequency
Reuse — MHOromonOCHbIi C NOBTOPHbIM WC-
nonb3oBaHuem yactot) n BFC (Backward and
Forward Compatibility — npsmas u o6patHas
coBmectumoctb). B 2017 r. KA Intelsat 35e
U3 3TO0i e cepuu GyaeT 3anylieH B TOYKY
34.5°3.4.,a 8 2018 r. Ha op6uMTY NAaHUpyercs
BbiBecTH Intelsat 37e.

[lo daHHbIM Pockocmoca, FTKHIIL umenu M. B. XpyHu-
yesa, ILS, Intelsat, Space Systems/Loral
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cTaptoBoro komnnekca SLC-37B

CTapTOBbLIM PAacyeToOM KOMMaHuu

United Launch Alliance (ULA)
Npu NOAAEPKKE BOEHHOCTYXKAIUUX 45-r0 Koc-
MUYECKOro Kpbina Obin OCyLeCTBAEH MyCcK
Taxenoii PH Delta IV Heavy co cnyTHukom
HauuoHanbHoOro pa3sefplBaTeNbHOTO  ynpas-
neunss NRO «B obecneyeHue HaLMOHaNbHOM
060poHbl CLUA.

A Ha natye muccum NRO L-37 n3o6paxeH pbitapb —
CMMBON CMENOCTM U KOIeKCa YecTw, BKNtoYalolwero
MYXKeCTBO, MacTepCTBO U clyXeHue. PbiLapb cTout
Ha oHe amepukaHckoro dnara B 060poHUTENbHOR
rnose, roToBbIi 3awuaTh ero no6oi ueHon. Open
Ha rpyav ABNAeTCcA cumBonom ceo6opbl u CLUA. Mey
nepepaeT CTOMKYIO U APOCTHYIO COCPEAOTOYEHHOCTb,
a KOrTu ONnLIETBOPAIOT AaNbHOCTb AENCTBUA U
rno6anbHblii oxBaT
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CrapT, UMeBLINI Y 3aKa3unKa 0603HaueHne
NRO L-37, nocnegoBatenbHO nNiaHMpoBanca Ha
27 anpens, 12 mas, 3 u 4 nioHs. PakeTy BbiBe3-
S Ha CTapT 7 MapTa, a Npo0OHbIii NpefcTapTo-
Bbli OTCYET C 3anpaBKOW HOCUTENs NpoBenw
14 anpens. CoobleHne o CTHIKOBKE K pakeTe
KOCMMYECKOM FON0BHOM YAaCTU BLIWAO 24 Mas,
Ho yxe 27-ro ULA o6bsiBuno 06 oTcpouke no
TpeboBaHMi0 3aKa3unka. A B MepBbIX YMCnax
nioHa K Geperam ®nopuabl npuwen Tponuye-
ckuit wtopm KonuH — 1 Ha ycTpaHeHue nocnea-
CTBUIA YLINO ellie HEKOTOPOe BpeMsi.

6 nioHs ULA coobuuna, yto CTapT HasHa-
YeH Ha 9 uioHa B 13:59 EDT (17:59 UTC). Mpo-
THO3 NOrofbl Ha 9 MIOHS BbIA MAOXUM U BNONHE
onpasganca: Hap Meicom KaHasepan bywesana
rpo3a. Tem He MeHee HOCWTeNb 3anpaBuau U
noaroToBunu. Bpems ctapta caBMHyNM cHayana
Ha 14:55, a 3atem Ha 15:05, HO noroga nydiwe
He cTaHoBUnack. bbino 06bsABNEHO 06 OTCPOYUKE
£o 17:58 EDT. 3a ceMb MUHYT 0O pacyeTHOro
BPEMeHW MpOLLeN onpoc CTapToOBOrO pacyeTa:
BCe 3aABUIN O FOTOBHOCTU K MyCKY, KpOMe Me-
Teocny*Obl. Pewnnu 3anycTuTb 0TCYET C OTMET-
Kn T-4 MWUH B HafeXpAe Ha To, YTO B NOCNEAHION0
MWUHYTY Norofa yaydwurcs A0 NpPUEMIEMON,
HO 3TOrO TaK W He ciy4yunoch. 3a 55 cekyHp Ao
cTapTa OTCYeT BblN OCTAHOBJEH, @ elye Yepes
HECKONIbKO MUHYT 06BABUIM O NepeHoCce cTapTa
Ha 11 uioHsa B 13:51 EDT (17:51 UTC).

Bropyto nonbITKy mycka HUYTO He OMpaym-
110, ¥ B yKa3aHHbIii momeHT Delta IV Heavy oTo-
pBanacb ot cTapta. llo Tpaguumm oHa onanuna
nnaMeHeM Tennou3onAuMi 6J0KOB nepBoit

CTYNEHM U — CBEpPX 0ObIYHOI NpOrpaMMel — no-
LOXrNa pacTUTeNbHOCTh Ha bepery okeaHa B
30He, NpuneratwLLeit K ctapry.

B KoHLe 4-if MUHYTBI noneTa OTKAYUANCH
1 6binK cOpoLeHbl ABa 6OKOBbLIX 6/10Ka, a LeH-
TpasbHbIil, COXpaHMBLUKIA YacTb TonauBa Gna-
roaaps ApOCCeNMpOBaHNIO ABUraTens, npopa-
6otan ewe npumepHo 90 cekyHA. BoikntoyeHue,
paspeneHue crtyneHeir, 3anyck JXP[ Btopoii
CTyNeHu 1 copoc ob6TeKaTens NpowWm WTATHO.
Ha 3ToM oTKpbITbII penopTax o 3anycke 3aBep-
wuncs. Bropas ctyneHb obecneynna BbIXOA Ha
OMOPHYIO 1 HA Te0NePEexXofHyI0 0pOuUTy, BbIAA-
na Tpetui umnynbe B anoree u otaenuna KA s
npomexyTke Mexay 23:21 n 23:31 UTC. Juws
nocne 3toro, okono 02:00 UTC, npoBaigep ny-
cKa oTyuTancs o6 ycnewHom 3anycke — 107-m
noapsaa 8 uctopun ULA.

B karanore CrpaTernyeckoro KomaHpfoBa-
HUA CNYTHWUK noayyun Homep 41584, mexay-
HapofHoe 0603HayeHne 2016-036A n odunuu-
anobHoe HaumeHoBaHue USA-268. lapametpel
op6uthl KA odmimnanbHo 06baBAEHbI He Gblnn.

INMonck n ono3HaHue
0ny6ANKOBaHHbIE 6 WMIOHS TPAHULbI 3aKPbITbIX
L5 NONIETOB U NNaBaHWUA 30H NOKa3biBany, YTO
nyck 6yaet B BOCTOYHOM HanpaBieHum, To ecTb
c uenbto BbiBefeHna KA Ha reoCMHXpOHHYI0 Op-
6uty. A nockonbky Bce pabouue nycku Delta IV
Heavy c KaHaBepana Ha Takyto opbuTty Bbinon-
HANUCb B PaMKax OJHO M TOM e nporpammsl,
«BbIYMCAUTLY BEPOATHYIO 33fila4y HOBOrO CTap-
Ta ObINO HECTIOXKHO.
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310 6bIn 374-11 Nyck pakeTbl Delta, 32-i1 — gns
pakeT Delta IV, Bxogsawmx emecte ¢ Atlas V B
cemelictBo EELV (B Tom uncne 10-1 B uHTepe-
cax NRO), v 9-1 ansi ee Tspxenow Bepcuu. Mep-
Byto cTyneHb Delta IV 06pasytoT Tpy pakeTHbIX
6noka CBC, kaxnbli guameTpoM 5.1 M 1 Bbl-
COTOW CBbILEe 45 M, OCHALLEHHbIE MOAEPHU3N-
POBaHHbIMW KMCNOPOAHO-BOAOPOAHbIMM XXPL
RS-68A ctapToBon Taron 318.571c. K LeH-
TpanbHOMY 610Ky Yepes3 NepexofHVK Kpenurtcs
BTOpasi CTyneHb C KWUCIIOPOOHO-BOAOPOAHBLIM
JKPO RL10B-2 Taron 11.2 T7C C BblABUXHbIM
YrNepoa-yrnepofHbIM  COMOBbIM  HACAAKOM.
AnnapaTt Haxogunca nop obTekatenem pava-
meTpom 5.1 M. PakeTa B Lenom umena BbICOTY
71.6 M Npy MakcumasibHOM MorepeYHoM pas-
Mepe 16.2 M 1 CTapToBYIO Maccy okono 725 T.

«fl nonaralo, — 3asBUN PYKOBOL[UTENb MEX-
LYHapOAHOI CeTu Habnlopateneit CnyTHUKOB
Tep, MonyaH, — 4TO AaHHbIA NONE3HBbIA rpy3 AB-
NAETCA CefbMbIM B CEPUM, KOTOPYIO Mbl Ha3bl-
BaeM CnyTHUKamu Mentor, M3BeCTHBIMK TaKxe
kak Advanced Orion, koTopble BefyT papuo-
3NeKTPOHHYI0 pa3sefky (PIP) ¢ HakAOHHBIX
TEOCUHXPOHHbIX OPOUT. ITW CRYTHUKM NpUHAL-
NeXaT K YUCY CaMblX KPYMHbIX U3 KOrpa-nu-
60 3anyckaslwwuxcs. AnnapaTt, cKopee BCero,
coctout U3 [Habopa] BbICOKOYYBCTBUTENbHBIX
PaAMONpPUEMHUKOB W aHTEHHBI, KOTOpas, N0 06-
Lemy MHeHuto, uMeeT pasmep o 100 meTpos, €
Lienblo BeAeHUS PafMO3EKTPOHHOI pas3BefKu
B MHTEpecax ATeHTCTBA HauWOHanbHOW Ge3o-
nacHOCTM».

HecmoTps Ha onpefeneHHbIl CKencuc, Ko-
TOpbIA BCErfa BbI3bIBaAW 3asBNEHNUA O TUFAHT-
CKOW aHTEHHE re0CUHXPOHHBIX CYTHUKOB PIP,
HabnloleHNs MOATBEPXKAANT, YTO CMYTHUKM
Tuna Orion/Mentor sBasioTcs Hanbonee Apku-
MW U3 BCEX, YTO PabOTAT Ha GAU3KUX K HUM
opbuTax, N MHOTAA BUAHBI [aXe HEBOOPYXKEH-
HbIM F1a30M.

CoBcem HepasHo, 2 mas 20 ., U3BecT-
Hblit Habnogatens Mapko JlaHropyk (JleigeH,

Hupepnanabl) noliman Ha OAHOM Kappe, co-
BceM psgoM, cnytHuku Orion 6 (Mentor 4) u
Thuraya 2. Xopolwo M3BeCTHO, YTO Ha BTOPOM
UMeeTcA ceTouHas aHTeHHa AstroMesh puame-
Tpom 12.25 m. Mpu 3tom nepsebiit KA HacTonbko
Apye BTOPOro, YTO €ro 3HauuTeNbHO Gonblune
pa3Mepbl He BbI3bIBAIOT COMHEHUS.

TpeAcTOAWMA NYCK HUKAKMMW BHEWHUMU
AETaNAMU He OTAMYANCA OT Tpex NpeablAyLnx
craptos PH Delta IV Heavy ¢ KaHaBepana, Tak
yto npea Teaa MonyaHa BeIrnafena pe3oHHo.
Yike 8 WioHA OH Omy6NNKOBaN B pacchlike Ha-
Gntofateneit CNyTHUKOB NOMCKOBbIE OpOUTANb-
Hble 3/1eMeHTbI, COOTBETCTBYIOLLME 0XKMAAEMbIM
opbuTam — OMOpHON HakNoHeHuem 28.7° u
BbICOTON 190x244 KM, reonepexofHoOii Hakno-
HeHnem 26.5° W LeneBoil re0OCMHXPOHHON C
HaKnoHeHueM 5+2°. BbiBeeHMe JOMKHO ObIN0
3aKOHYMTLCA BONN3N 96°B. 1.

14 nioHa Mon Kamunbepu (Paul Camilleri),
HabnopaTenb-HOBUYOK M3 ABCTpanuu, B pe-
3ynbTate LeneHanpasneHHoro totorpaduye-
CKOTO MOMCKA OBHAPYXUN HOBbIA 0OBLEKT Ha
reoCMHXpoHHoOM opbuTe BONN3M 104° B. .

I'Iapameprl €e CoCTtaBunu:

> HAKJIOHeHue — 7.5°;

> MUHUMG/IbHAA B8bicoma — 35612 Kkm;
> MaKcumanbHas sbicoma — 36003 Km;
> nepuod obpaweHus — 1437.2 MuH.

Hab6ntogeHus, BbiNoNHEHHbIE B NOCieayio-
wme aHu Kamunbepu n obpaboTaHHbie Mapko
JlaHr6pyKoM, NOKa3anu, Yto K 24 ioHs 06bEKT
cTabunusuposancs B nosuumn 102.5°8.4.
Mpepnonaraercs, YTO 3TO BPEMEHHAs TOYKa
CTOfHUA, TNpefHa3HaYeHHas pJns NpOBEpKM
(YHKLMOHMPOBAHMSA annapaTa C UCnonb3oBsa-
HMeM Ha3eMHol cTaHuuu MaiH-3n B ABCTpa-
nun. U3 Hee OH JOMXKEH NepemMecTuTbCs B Mo-
CTOsHHYI0 paboyyio no3nuuio.

B coobuiectse Habnoaateneit KA nonyyun
HauMeHoBaHue Mentor 7, u Mbl JOKHbI 06bAC-
HUTb, OTKYAa OHO B3AOCh M YTO 338 HUM CTOMT.

Kak 13BecTHO, BCNEACTBME KOHKYpEH-
umn AHB, LLPY n NRO B koHue 1960-x rofos B
CLWA Gbinu co3paHbl fBe cenapaTtHble NMHUM
reocuHxpoHHbeix KA papuo3snekTpoHHoit (pa-
AVO- 1 papnoTexHuyeckoin) passenku. Mepsas

V¥ CHumok HabniopaTena Mapko JlaHrépyka. Annapatypa: Canon EOS 60D, o6bekTB SamYang 1.4/85 mm,

yyBcTBUTENbHOCTL ISO 1000, 3kcno3unumsa 30 cek
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Tabn. 1.

3anycku cnyTHUKOB
PaAno3NeKTPOHHOW pa3Beaku Tuna

Magnum/QOrion
06o3Ha- ‘IISA‘
YeHne
1985-0108| 8

fara
Hocurens

3anycka
24.01.1985
23.11.1989
14.05.1995

Titan 401A 1995-022A1 110

09.05.1998 | Titan 4018

09.09.2008 | Titan 401B 2003-041A( 171
18.01.2009 | Delta IV Heavy

21.11.2010 | Delta IV Heavy 2010-063A | 223
29.06.2012 | Delta IV Heavy

11.06.2016 | Delta IV Heavy 2016-036A| 268

MCNONb30BaNa CNyTHUKM C KOLOBBIMM
HosaHuamn Canyon, Chalet, Vortex u Mercury
W 3KCNIyaTMpOBanach rnaBHbIM 06pasom Ans
obecneyenus notpe6Hocteit AHB B npocnywu-
BaHUM COBETCKMX JIMHWIA cBA3W. BTopas passu-
Banacb B obecneyeHue 3agay, pelwaembix LPY,
B NepBYI0 04Yepe/b Mo NepexsaTy TenemeTpuye-
CKMX BaHHBIX C COBETCKUX PAKET, U B ee UHTEepe-
cax 3anyckanucb annaparsl Rhyolite, Aquacade,
Magnum u Orion (HK N2 11, 2003; N2 3, 2009).

CnyTHUKM NepBOW NWMHWK, KaK NpaBuio,
BbIBOAMNCH HA CUHXPOHHblE OPOUTHI CO 3Ha-
YUTENbHbLIM IKCLLEHTPUCMTETOM, B TO BPEMSA KaK
BTOpble — Ha mouTK Kpyrosble. WcknoueHus-
MW cTanu annapatel Orion 2 (3amyck ¢ warr-
na 10 mas 1989r.) u Mercury 1 (27 aBrycta
1994 r.). CobnasHUTENbHO NPEANONOKUTE, YTO
OHU BbINN MAEHTUDULMPOBAHBI HEMPABUALHO,
HO Mercury 1 6bin 3anyueH paketoit Titan IV
C pas3roHHbiM 6nokom Centaur G' nop ronos-
HbIM 06TekaTenem AnuHOI 76 dyTOB, TaK e
KaK W [iBa NMOCNE[HUX CMYTHWUKA €ro JMHWN B
1996 r. n 1998 r. MocnepHuit nyck B aBrycre
1998 r. 3aKOHYMNCA aBapweir, mocne Yero au-
Hus Vortex/Mercury npeceknacb. Ee 3apaum,
no-suauMomy, GbiNK BO3NOXKEHbI HA annaparsbl
Tuna Magnum/Orion.

MepBbliit Magnum Gbin BbIBEAEH HA OPOUTY
24 auBaps 1985 r. c wattna B nonete 51-C. He-
CMOTPS Ha BCE NMPUHATbIE Mepbl CEKPETHOCTH,
€ro HaMMeHOBaHMe KYTEKN0» B Npeccy, U BTO-
poit annapat 3anyckancs 23 Hosbps 1989r.
nop HosbiM umeHem Orion. Cnegytowme an-
naparbl, 3anyckasluecs pakeramu Titan IV ¢
pasroHHbiM 6nokom Centaur G' noa ronoBHbIM
obTekaTenem AnuHoit 86 dyTos, UAeHTUDULM-
poBanuch 3kcneptamu kak Advanced Orion;
napannenbHo huUrypupoBano Takke HauMeHo-
BaHue Mentor.

B mapte 2003 r. oauH u3 yeTbipex KA nu-
HuM Magnum/Orion Gbin 0BHapyxeH Ha op-
6ute B NO3nUMK 44°B.A., HO nulb B 2008 T.
ero ypanoch ngeHtuduunposats kak USA-139,
unu Mentor 2. B 12-m Bbinycke EBponefickoro
KnaccutukaTopa reocTaluMoHapHbIXx 06bEKTOB,
ony6aukoBaHHoM B despane 2010 r., Bnepable
Obin MAEHTUULMPOBAHLI BCe NATb annapa-
TOB, 3anyleHHblx B 1995-2009 rr., npuyem
TPeM NepBbIM U3 HUX BblAN NPUCBOEHBI UMEHA
Advanced Orion 1...3 (HK N24, 2010). OgHako
coobuectBo Habnogateneil He NPUHANO 3TO
HauMeHOBaHMe W Jano CNyTHUKaM 3Toro Tuna
B perynapHo ny6aukyemom cOGOpHUKe [BY-
CTPOYHbLIX 37EMEHTOB MMeHa oT Mentor 1 po
Mentor 5.

HoBblIli NOBOPOT CloXeTa Npon3oLLen B aB-
rycre 2013 r., koraa Washington Post Ha ocHo-
BaHWM T.H. «pocbe CHoyaeHa» onybnukoBana
noapo6GHyto MHbopMaumio o npoekTe Glogxe-
Ta PassepbiBatensHoro coobuwecrsa CLIA Ha
Tekywmit rog (HK N210, 2013). U3 pokymeHTa

Haunme-
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Magnum 1| Magnum 1
Magnum 2
Mentor 1
Mentor 2
Mentor 3
Mentor 4
Mentor 5
Mentor 6
Mentor 7

CNefoBano, 4To B KNAcce CNyTHUKOB pa-
AVO03NEKTPOHHOI pa3BeAKN Ha BbICOKMX
opbutax B 2011-2013 rr. uHaHcupo-
Banuce KA Orion 7 u Orion 8. Mepsoe
13 3TUX HAMMEHOBAHWNIA NPEKPaCcHO Noa-
xopuno Kk annaparty USA-223, a BTopoe
nocne onpefeneHHblx comHeHnit (HK
N8, 2012) 6b110 MOCTaBIEHO B COOTBET-
ctBue cnyTHuky USA-237.

Takum 06pa3om, ObiM BOCCTAHOB-
NIeHbl MOAJINHHbBIE HaUMEHOBAHWA BCEX
BocbMn KA cepun Magnum/Orion, 3a-
nyweHnHslx B8 1985-2012 rr., BHe 3a-
BUCUMOCTU OT BO3MOXHOTO [AENeHUs WX Ha
NOKONEHUA MO CPeACTBaM BblBefieHUs (WaTTh
¢ Pb IUS, Titan IV/Centaur, Delta IV Heavy).
HassaHue Orion npuHan ans csoeit Tabnuubl
MWUPOBBIX KOCMUYECKUX 3aMyCKOB W3BECTHbI
amepuKaHckuii akcnept [hkoHatan Mak[ayann,
a BOT Hab/lofaTeNn 0CTannch BEPHbI iENEHUI0
rpynnupoBku P3P Ha gga KA Magnum u wecTb
KA Mentor. Bot oTkyaa B3anucb ABa nocneg-
Hux cTon6ua Hawei Tabauubl (Tabn. 1).

10 anpens 2014 r. Ha Gonee nerxkoi pa-
kete AtlasV (541) B nycke c 0603HayeHuem
NRO L-67 Obin BbiBEAEH Ha OpPOMTY CMYTHUK
USA-250 (HK N6, 2014), KoTOpbIii, Kasanocs,
Hennoxo nopgxoaun Ha ponb nepsoro KA B
“3BecTHo! no «pocbke CHoymeHa» mporpamme
CO3[}aHWA HOBOTO MOKONEHNS TeOCUHXPOHHbBIX
cpencts PIP. OchuymanbHoe HasgaHue ee Hbi10
SHARP, uto pacwudposbiBanocs kak SIGINT
High Altitude Replenishment Program - MMpo-
rpaMma OGHOBJIEHUs BbICOTHOW PafMUOTEXHMU-
Yeckoii passepku. Mpobnema 6bina B TOM, YTO
OTCNIE[UTb €r0 MECTOHAaXOXAeHWe U cyabby B
0nepaTUBHOM NOpAAKe He YAANoCh.

B Havane 2015r. PB Centaur ot atoro
nycka Obin HaliileH Ha ONTMMU3UPOBAHHOM
reonepexofHoit op6ute (IM0O) ¢ Hayanb-
HbIM HaknoHeHuem 11.7° W BbICOTOM OKONO
7950x35150 KM, OTKyAa CnefoBano, uTo, B
OT/INYWe OT BCEX NPEALECTBEHHUKOB, CYTHUK
USA-250 poBbiBoAMacs Ha pabouyto opouty
camoctoaTensHo. OH no-npexHeMmy He conpo-
BOXAANCA HE3aBUCUMbIMU  HabnoaaTensiMmu
n3 komaHabl Tega MonyaHa, 1 nuwe B Havane
nioHsa 2016 r. n3 18-ro Bbinycka EBponeickoro
knaccucukatTopa reocTaluMoHapHbiXx 006beKTOB
CTano U3BECTHO, YTO, N0 COCTOAHUIO Ha 1 AHBa-
ps 2016 r., 3TOT 0ObEKT OblN CTA6UIU3UPOBAH
B TouKe 163°3.4. B Knaccudmkartope ykasbia-
N10Cb, 4TO napametpbl op6utsl USA-250 Gbinu
BbIYMCNIEHBl HA OCHOBAHWUM U3MEPEHWiA, NpoBe-
AeHHbix B 2015 1. ceTbto ISON v ee napTHepa-
MW 1 o6paboTaHHbIx Bnagumupom Aranosbim
(MHCTUTYT npuKnagHoit MateMaTUKM MMEHU
M. B. Kengbiwa PAH).

Touka 163°3.[. Obina O4YeHb fanexka or
TPAAMLMOHHOTO AMAnasoHa paboyux no3nuuii
amepukaHckux KA PIP obGeux nuHWIA — OHM
BCerpa «xunuy» mexay 40°3.40. 1 127°8. 4., Ha
Ayre reoctaluuoHapa, obpalyeHHoit Kk Poccuu un
Kutaio. C y4yeToM BHOBb YCTaHOBNEHHOTO Me-
CTOMOJIOXEHMUA U ABHO HU3KOW Macchl — Atlas V
(541) mor BOCTaBUTb Ha ONTUMU3MPOBAHHYIO
MO none3Hbii rpy3 maccont 6280 Kr, U3 KOTO-
PbIX MOYTH NONOBUHY BONKHO BbINO COCTABAATH
TOMJIMBO [J15 CAMOCTOATENLHOTO [LOBbIBEAEHMs
KA Ha reocTauuoHap — nepBoHa4anbHas UpeH-
Tndukaumna USA-250 kak nepsoro B cepum
SHARP cTana kpaiiHe comHutensHoit. Cocro-
ABwmitca 11 uioHa 2016 r. nyck OKOHYaTenb-
HO MOCTaBMA Ha 3TOW BEPCUW XUPHBIA KpecT.

USA-268, 3anyweHHbli B uHTepecax NRO Takoii
e paKeToil, kak u cnyTHuku ot Orion 6 po
Orion 8, 1 BbiBE[EHHbII HEMOCPEACTBEHHO Ha
CTaLMoHap B NO3NULMIO PAJOM C JABHO 06XU-
Toi «OpuoHamm» Toukon 96°B.p., ABNAeTCA
HamHoro Gonee y6enuTenbHoOlM KaHAMAATYPON
Ha «BomKHoCTb» nepsoro KA cepun SHARP.

N TyT camoe BpeMsA BCMOMHUTb OfHY fAe-
Tanb. Kak OykBanbHO 3ByYanu cnoea AMKTOpa
BO BpeMs TpaHcaauum nycka? «T-10, 9, 3a-
nycK mapleBbix fBuratenen, 7, 6, 5,4, 3,2,1,u
CTapT, B KOTOPOM NOJI3Hblil Fpy3 3HAMEHUTOro
TAxenoro Hocutens ULA HaumHaeT HoBylo rna-
BY aMEpUKaHCKOW KOCMUYECKOW pa3BefKU».
YTo 370, ecnM He mpsAMoe yKazaHue Ha To, YTo
USA-268 — nepseblit annapat HoBOro Tuna?

Ocraetcs f06aBUTb, 4TO COOOLECTBO Ha-
Gniogateneit conposoxaaeT HoBblii KA nop
umeHem Mentor 7, a [hkoHataH Mak[ayann
o603Hayun ero Orion 9. MpeacTasnsercs, uTo
Gonee ymecTHo nepefatb emy 00603HayeHue
SHARP 1 u okoHuaTenbHo npusHatb USA-250
HeKuM efnHMYHbIM npoektom NRO HeycTaHoB-
JIEHHOTO MOKA Ha3HayeHus.

Mo coobwenuto  spaceflightnow.com,
nerkue u cpepgHue Bapuantel Delta IV 6yayt
BbIBEleHbl U3 3KcnayaTauuu B Hayane 2019 r.
Tsxenas Delta IV Heavy ocTaHeTcs B cTpoto no
KpaitHeit mepe po 2022 r. B Hactoswee Bpe-
Ms ee NAaHUpyeTCs MCMOJb30BaTh ANf WeCTH
NyCKOB, NepeyncneHHbix B Tabauue 2. Tpu u3
Hux — NRO L-44, L-68 u L-70 — moryT Hectu
ouepegHble annapatsl Tuna SHARP.

Ta6n. 2.

MnaHnpyemeble nycku

Delta IV Heavy

Kocmoppom | Moneansiii rpys

ron |

2018, nionb Katasepan Solar Probe Plus
2018 BanpeH6epr NRO L-71
2019 Kanasepan NRO L-44
2020 BanpneHbepr NRO L-82
2021 Kanasepan NRO L-68
2022 Kanasepan NRO L-70
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WU. Nlucos.

noHa B 23:30:04.361 neKuH-

«HoBoCTU KOCMOHABTUKUY»
ckoro BpemeHn (15:30:04 UTC)
co cTapToBoro komnnekca Ne3

I 2 LieHTpa KocMuyeckux 3any-

ckos CuyaH Gbin npoussefeH nyck PH «YaH-
ukaH-3C» (CZ-3C/GII N°Y15) u3 cemeiicTBa
«Benukuii noxop» ¢ cepuitHbiM cnyTHUKOM G7
robanbHo HaBUraLMOHHOM cuctembl «b3it-
40y», 0QULNANbHO UMEHYeMbIM 23-M CMyTHM-
Kom «banpoy».

3710 6610 14-it nyck ans paketsl CZ-3C, 74-i
nyck Hocutens cemeiictea CZ-3A n 229-it nyck
pakeTbl «Benukuii noxoay» Boobue. BHyTpeHHee
0603HayeHue nycka 6110 «onepauus 07-72».

Annapart «baiigoy-G7» 6bln ycnewHo Bbi-
BefleH Ha reonepexofHyio op6uty ¢ napame-
Tpamu:

> HaKnoHeHue opbumsi — 19.34°;

> MUHUMGbHAS Bbicoma — 209 Km;

> MAaKcumanbHas seicoma — 35723 km;
> nepuod obpaweHus — 627.7 MUH.

«banpoy»:

MOGIEIHNE PeriCHaMbMLIT

B katanore Crpaternmyeckoro komaHgoBa-
Hus CLWA cnyTHuk nonyuun Homep 41586 u
MexayHapofHoe 0603HaveHne 2016-037A.

Mexpy 18 1 23 niOHA annapart ocyLecTBua
Nepexof, Ha reoCTalMoHapHylo opouTy U 6bin
CTabunu3npoBaH B nosuuum 144.5°8. a.

CeAbMOW CTAUMOHAPHLIN

CnyTHuK pa3paboTaH u u3rotosneH Kutaickoi
1CCneaoBaTeNbCKoN aKageMuen KocMMyeckon
TexHuku CAST, a pakeTa-HocuTenb — Kutaiickoi
MCCNefOBaTeNbCKON  aKafieMnend  pakeT-Ho-
cuteneit CALT. 06a ob6beauHeHWA BXOOAT B
cocTaB Kutaitckoit koprnopauumu KOCMUYeCKoii
Hayku n TexHukn CASC.

Bbicline pykoBoguTeNnM COOTBETCTBYIOWMUX
BEAOMCTB, a Takxe npepcepaten Coseta -
pekTopoB KuTaiickoli kopnopauuu KocMmuye-
ckoit Hayku u TexHuku CASC Jait GaHbnaii, ee
BuLe-npesunaeHTsl K0aHb Lise u AH baoxya ocy-
LWeCTBAAAN KOHTPONb 33 NOLATOTOBKOW 1 NpoBe-
AeHueM nycka u3 MeKMHCKOro LeHTpa ynpas-
JIeHUsA NONeTOM M C KocMofpoMa BaHbuaH, rae
B 3TO BPeM$ Lua NOArOTOBKA K NEPBOMY CTapTy
PH CZ-7 (cm. «MepBas «cemepka» ¢ BaHbyaHay»
Ha . 43-53).

Mo othuyManbHbIM COOBWEHNAM areHTCTBa
CuHbXya, Lienblo 3anycKa sBAsSeTCs NOAAepKa-
HUe CyllecTBylolWel rpynnupoBKM KOCMUYe-
CKOW HaBUrauuoHHom cuctemsl «bangoy». Co-
00LAeTCs, 4TO NOCEe OPOUTANbHBIX UCTBITAHMIA
CNYTHUK «NPUCOE[MHUTCA K VXKe UMeloWumcs
Ha opbuTe W yBEANYUT CTABUNBLHOCTbL U YAYY-
WNT NONb30BATENIbCKME XAPAKTEPUCTUKN CH-
CTeMbl, TEM CaMbiM FOTOBSA €€ K NpeasoXeHuio
rno6anbHOro NOKPHITUA.

Kak v npeablgywue reoctayMoHapHble an-
napatbl HaBUraUMOHHOW cucTembl «baitpoy»
(HK N29, 2010), cnytHuk G7 wu3roToBneH Ha
6a3se nnatdopmel DFH-3A. Ero cTaptoBas mac-
ca JomKHa bbb 6nn3ka K 3050 Kr, BKIOYas
350 kr nonesHoit Harpy3ku. Annapat Bbinos-
HeH B hopMe napannenenunepa pasmepamu
2.20x1.72x2.40 M (CMNOBOW LMAUHAP U3 yrie-
naacTuka NnaC CoTonaHenn) W UMeeT Ha ce-
BEPHOI W 10XKHOI CTOPOHE NPUBOAbI ABYX TPeX-
CEKLMOHHbIX NaHeneil conHeyHbix Gatapeit ¢
MolHocTblo 2500 BT. MapaHTMpoBaHHbLIN CpoK
aKTMBHOTO CyLLECTBOBAHMA COCTABAAET 8 feT.

B coctaB nonesHoil Harpysku BKKOYEHbI
TPU  MOJCUCTEMbI:  HAaBUTaLMOHHO-CBA3HAsA
AN CheuuanbHelX nojb3oBaTenell, paguoHa-
BUraLMOHHAA C OOWMM [OCTYNOM W aHTEH-
Has. PafMOHaBMUrauMoHHas cuUCTEMA OCHO-
BaHa Ha 6OpTOBOM pybuUAMEBOM CTaHZapTe
4acToTbl, Pa3pabOTaHHOM W U3TOTOBNEHHOM

B 203-M uHcTUTYTe 2-1 akapemun Kutaickoit
KOpropauum KOCMUYECKOH HayKM M MPOMbILL-
JIEHHOCTU, XOTS He UCK/IOYEHO U Hanuyue aHa-
JIOTMYHOM annapaTypbl Apyrux pa3paboTynkos.
AHTeHHas noacuctema obecneynBaeT Kak nepe-
Jaudy WeCTW HABUTaLMOHHbIX CUTHANOB Ha 4YacTo-
Tax 1561.098 MI'y, (nonoca B1), 1207.140 MIy
(B2) n 1268.520 MI'y (B3; HK N26, 2009), Tak 1
pagnoo6MeH Mexay CrewuanbHbiMU Nosib30Ba-
TENbCKUMYU TEPMUHANAMW U LLEHTPaNbHOM CTaH-
Lmein Ha yactoTax 1618.25 n 2491.75 MTy.

B HK N8, 2010, oTMeyanocs, 4To 3anycka-
emble ¢ 2009 r. HaBMrauMOHHbIE reocTaLmo-
HapHble KA Tuna DFH-3A KoppeKTupytT CBOIO
NO3WLMI0 TONLKO MO WMPOTE, B TO BPEMA Kak
HaKNOHeHMe OpOUTHI U3MEHSETC ecTecTBEeH-
HbiM 06pa3om, yObiBas OT HAYaNbHOro 3Ha-
yeHus 1.83° k Hynw. 3a npowepwee Bpems y
nepsbix Tpex cnyTHUKkoB (G1, G3 u G4) kpuBas
3BOMOLMM HAKNOHEHUA MPOWAA MUHUMYM U
nowa Ha nogbeM. YTo0bl HAKNOHEHNe He nof-
HANOCH Bbille UCXOAHOrO, annapaTthbl BCe-Taku
Havanu ero koppektuposatb: G1 1 G3 - B cpea-
HeMm pa3 B feBATb MecAues, a G4 — pa3 B nNATb
mecsues. Y annapatos G5 n G6 Heobxoanmo-
CTW B yAepXKaHWU HAKNOHEHUS B JONYCTUMbIX
npefenax noka He BO3HUKNO.

IIpomesKyTOYHbIE MTOTH

Cyas no onybnaukoBaHHoI B kuTaickux CMU
uHdopmaumuun, cnytHuk G7 asnsaetca nocnep-
HMM annapaToM per1MoHanbHOro 3Tana HaBura-
LMOHHO cuctembl «banpoy». B cBasu ¢ atum
NPeACTaBASETCA LeNecoobpasHbiM HaNOMHUTL
UCTOPUIO €e CO3AaHUA W NpefcTaBuTb Tabnu-
Uy 27 3anyleHHbIX K HAcTOALEMY BpeMeHw
CNYTHUKOB.

B 1994 r. KuTaii npuctynun K Co3gaHuio
M B KoHue 2000 r. passepHyn Ha opbute
rPYNNUpOBKY M3 [BYX 3KCMEPUMEHTaNbHbIX
reocTauuoHapHeIx cnyTHUKOB «baligoy» opu-
TMHANbHOW HABMUTaALMOHHO-CBA3HON CUCTEMBI
ANS 00CNYKMBAHUS BOEHHBIX W [PYruX cneyu-
anbHbIX nonb3osateneit. Ee yHUKanbHo oco-
OeHHOCTbIO 6blI0  pa3melleHue CTaHaapTa
4acToTbl B HA3eMHOM LEHTpe ynpaBieHus
M WUCNONb30BAHWE AKTUBHbLIX TEPMUHANO0B,
onpejensBlWNX MONOXKEHWE NONb30BaTeNs B
X0[ie BYCTOPOHHEro o6MeHa Hdopmalueil ¢
LLeHTpaNnbHOM CTaHLMeid, a NoMMMo 3Toro obe-
CMNeYnBaBLIMX UM CEPBUC KOPOTKUX TEKCTOBbLIX
coobLWeHu.

Wpeto Takol cucTembl npeanoxun aka-
feMnk YaHb QaHbloHb (F£ > it). [naBHbIM
KOHCTPYKTOPOM MNpoeKTa Obll OfMH U3 oOc-
HOBOMONOXHWUKOB  KMUTACKOM KOCMUYECKOW
nporpammsl akagemuk CyHb Li3aayH, rnaBHbIM
korctpyktopom KA — Ce LUsionb (3% ). Tlo-
Ne3Hasn Harpyska cosfasanack B CuaHbCcKOM
otaeneHun CAST, rpe pabotamu pykosogun
3amecTuTenb rnaBHoro KoHctpyktopa KA Llyii
Li3toHbe (A1),

B 2003 r. ans 3T0i cucTeMbl Gbil 3anyuieH
pe3epBHblit annapat, a B 2007 r. — eLe 0auH,
0Ka3aBLMKiiCA aBapuitHbIM M npopaboTaBlmit
MeHee fByx nieT. OcTanbHble TpU CRyTHUKA
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A Camblii nepBblil «b3iipoy», HaBUraUMOHHO-
cBA3HOW, o6pasua 2000 ropa

«b3aligoy» nepBoro 3Tana npeBbICUAN MNpO-
eKTHbI1 CPOK CNyKObI M OblN BbiBEAEHbI U3
aKcnayatayuu B Hosibpe 2011 r. u B Aexkabpe
2012 r. Ha doHe HayaBwwmxcs 3anyckoB KA
CNeayloLwero NoKoNeHus.

Pa3paboTka CMyTHUKOBOW HABUraLMOH-
HOIl cucTeMbl 6e33anpoCcHOro TUNa C TeM xe
HaumeHoBaHMeM «baigoy» Bbina CaHKLUWMOHM-
poBaHa B ceHTabpe 2004 r. U NPOXOAMT B ABE
ta3bl. MNepsas 3aBepwmnacb BBOAOM B 3KC-
nayataumio 27 aekabps 2012 r. peruoHansHoi
cucTeMbl, CNocobHOit 06CnyKMBaTL NPUBIU3Y-
TeNbHO 4 MApA nonb3oBaTeneit Asuatcko-Tu-
X00KeaHckoro pervoHa. OHa obGecneyuBaet
nonb3oBateneil AaHHbIMM O KOOPAMHATax C
TOYHOCTbO 10 M 1 nyywe B 30He 10-55°c. w.,
75-135°B.n. 1 20M B 30He 55°0.wW. —

Ta6n. 1.

KUTANCKUX HAaBUTaLMOHHbBIX annapartos

Hara

Nosnuns
cTapTa

Wcropua pa3BepTbiBaHWUA U IKCIUTyaTaLum

Cocrosinue

55°c.w., 55-180°B.A., 0 CKOPOCTW C TOYHO-
cTbto 0.2 M/C M O TEKYLEM BPEMEHU C TOYHO-
cTbio 50 HC.

Bropas dasa nporpammel «baitfoy» umeet
uenbio passepteiBaHue B 2020 r. rnobansHoi
HABMraLMOHHON CUCTEMbI C XapaKTepUCTMKa-
Mu, conoctasumbimu ¢ GPS, TNIOHACC u Galileo
C MCnonb3oBaHMeM OGHOBEHHOTO napka an-
MapaToB C yBeJMYEHHbIM KOJIMYECTBOM HaBUra-
LMOHHBIX curHanos. Cnegyet 3aMeTuTh, YTO NO
CpoKam pa3BepTbliBaHWA Kutail copeBHyeTcs
MMEHHO C eBPONeNCcKON CUCTEMOA.

[ins HaBuraunoHHon cuctembl «bangoy» B
2007-2016 rr. 66110 3anyujeHo 23 CryTHUKA —
18 annapaTtoB pervoHanbHOM CUCTEMbl U NATH
akcnepumenTanbHbix KA rnobanbHoro atana.

OpuH IKCNEPUMEHTANbHbIN anna-
pat (B anpene 2007r.) u 15 wratHeix (B
2009-2012 rr.) COCTaBMIM NepBOHAYaNbHYIO
OpOUTaNbHY  FPYNNUPOBKY  PervoHanbHoM
cuctembl. Bece oHu 6binn paszpaboTaHsl U U3ro-
ToBneHbl CAST. 3a co3gaHue HaBUTaLMOHHO
W aHTeHHON noacuctem otBeyano CuaHbckoe
otpeneHue CAST B nuLe 3aMeCcTUTENs rNaBHOro
koHcTpykTopa KA Jlio Bo (34 ). [isa gonon-
HUTENbHBIX CMYTHWUKA 3TOro TMNa Gblnn BbiBE-
[eHbl Ha 0pbuTy B MapTe U nioHe 2016 T.

M3 nAatTm 3KkcnepuMeHTaNbHbIX annapaToB
BTOPOI (a3bl HABMraLMOHHON cUCTeMbl «B3ii-
poy» (3anyuweHbl B mapte 2015 r. — despane
2016 r.) Tpu 6binn co3panbl CAST, a gea — NH-
HOBALMOHHbIM MCCNEA0BATENbCKAM WH-
CTUTYTOM MUKpocnyTHUKOB B LUaHxae.
bopToBas nmonesHas Harpyska co3pasa-
nacek Cuanbckum otpeneHuem CAST, raoe

31102000 5aimoy 01 | He | casT | rco [140% cHomGpn [Veepen [O/MKHOCTb 3aMeCTUTENs TNABHOIO KOH-
2010r.-58.75° [21.11.2011  cTpyKTOpa CNYTHUKA 3aHUMaeT Tenepb
2112.2000 [Baiigoy 02 | HC | CAST | rco [80° paioy KK Jluckme (3% 2 A7),
1105% 6 mone— |Veenen Kak u3BecTHO, «CepAuem» HaBura-
24.05.2003 (baiiaoy 03 | HC | CAST | TCO |aexaope 2012r. (05.12.2012  ||YOHHOrO CMyTHUKA ABnAeTca 60pTOBO|7|
861131 84-86°
= T cTaHpapt vactotbl (BCY). Mo coobuweHu-
03.02.2007 [Baiipoy 04 | HC| CAST | TCO 1445 18022009 M KUTAWCKOM npecchl, Ha 16 cryTHUKax
14.04.2007 |baitnoy M1 | H1 | CAST | BHO nepsoit dasbl GblN0 YCTaHOBAEHO B 06-
15.04.2009 |Baitaoy G2 | H1| CAST | rco [845° Z‘:p?::}""”w Weil CNOXHOCTU 64 pyOUAMEBLIX CTaH-
160° ¢ pespar JapTa 4acToThl Tpex pa3paboTymMKoB.
17.01.2010 |Baiigoy G1 | H1| GAST | rCO 5‘;1'(‘)’”;;[;1414}5"_? 26 npu6opoB GbiNM MMNOPTUPOBAHbI U3
140° ‘ llisediuapun 1 ycTaHoBfIEHbI NO [Ba Ha
02062010 |5onoy 63 | H1| CAST | rco |25 cenratps nepBble 13: CMYTHUKOB CEPUN. OCTaﬂbeI?
01.08.2010 [Baigoy 1| H1 | CAST | HICO 5(1):501;2_ e 38 ycrpoiicre nogenunu mexay coboi
.08.. 3Na0y —122° “ . _
01.11.2010 |oiinoy G4 | H1| CAST | rCO_|160° KuTalckue QupMbl: 28 NIeTHbIX dK3em
18.12.2010 |Baiigoy 2| H1 | CAST | HrCO |116-122° nnspos noctasuno Cuanbckoe oTene-
10.04.2011 [Baigoy 13| H1 [ GAST | HICO [116-122° Hue CAST (6biBWwuniA 504-it MHCTUTYT) B
ggszﬁgn 23‘?’1"3’:‘; :1 gﬁg :Fgg g?gg koonepauun ¢ JIaHbUKOYCKUM UHCTUTY-
12 31180y -96° o o
25.02.2012 |Baiigoy G5 | H1 | CAST | rcO_|58.75° ToM (uamukn (GbiBwniA 510-4 uHCTUTYT
30.04.2012 [Bangoy M3 | H1 | CAST | BHO [A07 CAST) n TeKMHCKUM yHWUBEpPCUTETOM, W
30.04.2012 |Baiipoy M4 | H1 | CAST | BHO [A08 ele He meHee pgecatn — 203-i UHCTUTYT
19.09.2012 |Baiigoy M5 | H1 | CAST | BHO |B03 ;Zef;';om 2-i akapemun Kutailckoit kopnopauuu
19.00.2012 [Baiinoy M6 | H1[ CAST | BHO [B04 KOCMMYECKOW Haykn M MPOMbILNEHHO-
80.5%;  Mapra ctu CASIC. Takum 06pa3oM, Ha NepBbix
25.10.2012 |Boiinoy G6 | H1 | CAST | rCO i‘m; ;031%‘1 13 cnyTHUKax 6bI10 YCTaHOBNEHO MO [BA
84° ' kutaickux bCY, a Ha nocnegHux Tpex
30.03.2015 |Bagoy H-S_|H28| SECM | HICO [91-98° BCE YeTblpe YCTPOiiCcTBa GbiNK KUTANCKN-
::g;;glg“%ﬂgﬂmz :gg 3221 g:g 23‘15 mu. Kak umeHHo pacnpepensnuce 5CY
.07. 3naoy M2- - v
30.09.2015 |baiaoy 12-5 |H23| CAST | HICO [91-98° ABYX KUTANCKUX NPOU3BOANTENEN MEKAY
01.02.2016 [Gaigoy M3-S[H23] SECM | BHO [BOT 16 cnyTHUKaMm — HEU3BECTHO.
30.03.2016 |Boigoy 16| H1 | CAST | HICO |92-96° B xome co3maHus 3KcnepuMeHTaNb-
12.062016 [Baitnoy 67 | H1 [ CAST [ 160 |1445° Hbix KA rnobanbHoi thasbl 4ucno Haumo-

0603Ha4eHns:
HC - annapar HaBuraLnoHHO-CBA3HON CUCTEMbI
H1 - annapar nepBoii ¢ha3bl HaBUraLMOHHOM cUCTEMbI

H23 — aKcnepumeHTasnsHbIvi annapar BTOPOI (hasbl HaBUTALMOHHON CHCTEMbI

CAST - Kuraiickas nccnesosaresibckas akafemusi KOCMUHECKOM TeXHUKM

HanbHbIX paspabotuynkos BCY Bo3pocno
[O YeTbipex, KOTopble MNpefcTaBUAN B
obLeit cnoxHocTu natb mogeneit bCY -

SECM — LLlaHxasickunii TeXHUYECKUIA LIEHTD 1YTHUKOB, HbIHE Ui
Hblil i UHCTUTYT MUKPOCTYTHUKOB

['CO - reoctaymoHapHas opbuta

HICO - HaknoHHas reocuHxpoHHas opouta (55°)

BHO - Bbicokas HecTaynoHapHas opouta (55°, 21528 km)
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- Tpu PpyOUAMEBbIX CTaHAApTa BbICOKOM
TOYHOCTM* W ABa BOAOPOAHbLIX. Wmeto-
wascs (BO3MOXKHO, BCE elie HemnosnHas)
uHdopmaums o 6opToBOI annapatype

A BOpTOBOIA CTaHAAPT YacTOThbI
ANA HaBUraLUMOHHbIX CMYTHUKOB «BaiiRoy»

CNYTHWKOB 3TOrO W NpeAbIAYLLEro 3Tana cBefe-
Ha B Tabnuuy 2.

B Teuenue cnepyrowmx aByx net — 2017 un
2018 rr. — Ha opbUTY NNAHNUPYETCA OTNPABMUTH
18 paboyux cnyTHUKOB rnobanbHoii hasel. Kak
3afBUN B MHTEPBbIO BEJOMCTBEHHOW rasere
«YKYHrO XaHTAHb 6ao» TNaBHbIA KOHCTPYK-
TOp cnyTHUKa G7 AH Xyait (% E), B pamkax
NoAroTOBKM K Pa3BepTbiBaHWi0 opGuUTanbHOM
rpynnupoBKu rnobansHoi cuctemsl «baiigoy»
UMK MONMIOHHBIX UCMbITAHUA W KOANYECTBO
3aHATBIX B HUX COTPYAHUKOB BbIAN CylLECTBEH-
HO COKpalueHbl. B pesynbTate npofomkutens-
HOCTb MOArOTOBKM CMYTHMKA Ha KOCMOApOMe
YAANOCh COKPATUTb NOYTH Ha 10 cyToK.

B HacToswee Bpems Kutait passeptbiBaeT
Ha CBOeil TEPpMTOPUM Ha3eMHOe AOMOJHEHNe,
BK/lOYalolLee CeTb CTAaHLUMNA KOPPEKLMN HaBU-
FaLMOHHBIX CUTHANOB, UMEA LEeNnblo AOCTUXE-
HUEe TOYHOCTWN MeCTOONpefeNeHNs B eANHULLbI
JeLMMeTpoB B peanbHOM MaclwTtabe BpemeHH,
a B paitoHe [lekMHa — B eAWHULbI CaHTUMe-
TPOB.

Ta6n. 2. Paspa6oTunku BCY kuTaiickmx
HaBUraumoHHbIX KA

Nepuop Pa3paborunk
KA_| nnopr | 2A/203 | XB:510 | WIPM |

2007-2012 133 ZGURD 10Rb | 28Rb | - | -
11-S 1 - Rb - Rb -
M1-S, M2-S| 2 - Rb Rb Rb -
12-S 1 - H - Rb H
M3-S 1 - Rb, H - Rb H
16 1 - 2Rb - -
G7 1 - 2Rb -
0603Ha4eHms:

2A/203 - 203-i1 nHeTnTyT 2-i1 akagemmn CASIC

XB+510 — Cnarbckoe otgenexmne CAST cosmecTHo ¢ 510-M MHCTUTYTOM
WIPM — YXaHbCKuit MHCTUTYT cou3nkn u Matematnkm

SAQ - LLlanxaiickasi acTPOHOMUYeCKas 00cepBaTopus

Tpumedanns:

1. YXaHbCKNA MHCTUTYT (Dn3NKn n matematnkn oT4utanca 06 ycra-
HOBKE LLIECTH KOMI/IEKTOB DYOUANEBOTO CTaHAApTa YactoTsl Ha MATH
aKcnepumeHTanbHbIx KA rnobansHoit ¢hasl.

2. 203-11 MHCTUTYT, NOABOASA B Ha4ane (heBpans UTorn co3[aHNs natn
aKcnepumeHTanbHbIX KA, 3asBun 06 ycTaHoBKke CBOMX BOAOPOAHbIX
bCY Ha AByX cryTHUKax u p —Ha 17. [l 4ncno He
CTbIKYETCS C JaHHbIMU 06 ncrnonb3osaHum scero 10 bCY aroro paspa-
6OTYMKa Ha CMYTHUKAX PErviOHabHOM (hasbl.

Monb3oBartenbckasa annapatypa «baiigoy»
BbINyckaetcas B cTaHpapte 40 HM. K wioHi0
2016 r. BbINYWeEHO CBbIWE 24 MAH NPUEMHBIX
yCTPOiACTB, 18 MAH MOOUNLHBIX TeNedoHOB C
noanepxkon «baaoy» n 4 MNH aHTEHH, a Tak-
*e npumepHo 120000 eanHML, BBICOKOTOYHOM
annapatypsl 1 500000 aHTeHH Ana Hee. Ha
TPAHCNOPTE YCTAaHOBNEHO 3 MAH KOMMIEKTOB
annaparypsl «baiigoy». 06bem pbiHKa HaBU-
raunoHHslx ycayr B 2015 r. oueHeH B 19 mapa
toaHen, u3 Hux Ha «bagoy» npuxoputcsa 30 %.

* Hanpumep, cmabunsHocms HoBozo bCY 203-20
uHCMUMYmMa cmana 8 nAMb pas ny4ue, e20 06bem
u macca cokpamunuce Ha 30 %, a 3a58/1€HHbIU CPOK
CyHO6bl yBenuyuacs ¢ 8 0o 12 nem.

3ANYCKM KOCMUYECKUX AMMAPAT
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U. AdaHacbes.
«HoBoCTH KOCMOHABTUKMNY

UIOHA B 10:29:00 EDT

(14:29:00 UTC) co crtapToBoro

komnnekca SLC-40 craHuum BBC

«Mbic  KanaBepan» cTapToBblii

pacuet komnatuu Space Exploration (SpaceX)

npu NoAAepxKe 45-ro kocmuyeckoro kpbina BBC

CLUA ocywectsun nyck PH Falcon 9FT co cnyt-

Hukamn cBssn Eutelsat 117 West B u ABS 2A,

NpUHAANEXALMMU KOMMEPYECKUM OMepaTopam.

CTapT 1 BbiBeAeHME MPOWAW WTATHO, W

cnycTs 30 MUHYT Nocne cTapTa CNyTHUKKM 0TAe-

JIUNNCB OT BEPXHEI CTYNEHN HOCUTENSA Ha reo-

nepexofHbIX 0poUTaX CynepcuHXPOHHOrO TUNa
(napameTpbl npuBeaeHsbl B TabauLe).

Napamerpbi 0p6uTLI

i [Hp, km|Ha, km|P, Mun
41588 | 2016-038A | 24.68° 62599 12185

CnyTHuK

ABS 2A
Eutelsat 117
West B

41589 | 2016-038B | 24.69° 62754 [1222.3
MonbiTKa NOCaAKW NepBoii CTyNeHn pake-
Tbl Ha camoxofHoe cynHo ASDS (Autonomous
Spaceport Drone Ship) noa HassaHuem Of
Course I Still Love You («KoHeuHo, s Bce euye
no6nto Tebs») ycnexom He yBeHYanach.

byAHMYHLIV cTApT

M IKECTKasA MoCaaAKa

[laHHbiit 3anyck 6bi1 @HOHCMPOBAH B Haya-
ne despans, u Torga Aatoil ctapTa HasblBanu
3 mas. K anpento oHa ynonsna Ha KoHew, mas,
a B KOHLie Mecsila Gbina Ha3BaHa HoBas JaTta —
16 uioHs. B nepBbIx uncnax uioHs oHa (Heoxu-
JaHHo s SpaceX) «oTcTynunay Ha 14 nioHs, u

CnyTHMKM Ha opOuTE,
CTyNnEeHb - Bpedearn

HaKoHel, «ycTakaHunacb» Ha 15 uioHA. 3a Tpu
AHA [0 CTapTa COCTOANCA TPaAULMOHHBIA Npo-
XUT NepBON CTYNEHU Ha NYCKOBOM YCTPOIACTBE.

llyck cocTosncs B HaszHauyeHHylo AaTy B
CaMoM Hayane 44-MUHYTHOrO NYCKOBOrO OKHa.
Jlanblue Bce Wno, kak 06bIYHO, €CN He CKa3aTb
PYTUHHO.

Yepes 77 cek nonerta paketa npoiuna 30Hy
MaKCMMaNbHOrO  [MHAMUYECKOro fAaBineHus
(Max-Q), Korga HoCUTENb MCMBITEIBAET CaMmble
00sblUMe HArpy3KKM HA KOHCTPYKLMIO.

Mepeas cTyneHb oTpaboTana 2 MuH 36 cex,
npexpe 4yem ee AeBATb ABUraTeNneil BbIKIIOUM-
JINCb. 3aTeM Npou30LW0 pa3feneHne CTyneHe,
U ellle yepes 3 CeK BKAKYMNCA e[UHCTBEHHbIN
ABUraTeNb BTOPOW CTyMeHW, ONTUMU3NPOBAH-
Hblit ans paboTbl B Bakyyme. Beinonuue fga
BK/IOYEHUs, CTYyNeHb AOCTaBMAa CMYTHUKW Ha
pacueTHble CynepcUMHXpOHHble 0pbuThl. Mep-
BbIM oTgenuncs Eutelsat 117 West B, uepes
nAaTb MUHYT — ABS-2A.

HeKOTopre cTatncTnyeckme aaHHble O BbIMNos-

HEHHOW MUCCUn:

@ 26-i1 nyck pakeTbl Falcon 9 ¢ 2010 1.;

4 31-11 nyck pakeTsbl cemenctaa Falcon ¢ 2006 r.;

@ 24-i nyck pakeTbl Falcon 9 ¢ mbica KaHaBe-
parn;

@ LLECTOi NoNeT MOAEPHN3NPOBAHHOTO HOCUTE-
na Falcon 9;

@ BTOpOII 3amyck komnaHum SpaceX ans onepa-
Topos Eutelsat u ABS;

@ 4eTBepTbIi WM MATHIA  CYTHUKWA  KOMMNaHUM
Boeing, ctapToBaBLune Ha pakeTe Falcon 9;

@ wecToi Falcon 9, BbiBeAeHHbIN B 2016 T.

4 BOCbMOV 3anyck ¢ Mbica KaHasepan B 2016 .

OCHOBHOE e BHUMaHWe NyGAUKM W 3KC-
nepToB 6bI10 COCPEAOTOYEHO Ha NOCAAKe U Cna-
ceHun nepsoii ctyneHu (Homep F9-0026-S1).
CamoxopHoe cyaHo Of Course I Still Love You
pacnonaranocb Ha paccTosHunm 681 km oT
MeCTa CTapTa, CXema BO3BpalLeHUs CTyneHu
ObiNa aHaNorMyHa npepblayLen — npu 3anycke
Thaicom 8 (HK N2 7, 2016, c.17-19).

Mpu nocapke pakeTbl €BA3M C nnatdop-
MO He 6blio, MOITOMY 3pUTENN HE WMENM
BO3MOXHOCTW B peafibHoM MacluTabe BpeMeHu
B3r/IHYTb CO CTOPOHbI, KaK 3TO MPOUCXOAM-
no. Mo3sgHee 3noH Mack npepfoctaBun BUAEO-
3anucb MOCAAKM, CAENaHHYI0 Ha [0BOJIbHO
Gonbwom paccrosiiuu ot ASDS. Buaeoponuk
CnycKa W MOCafiKu CTyNeHU CBUAETENbCTBYET:
noHayany BCe WO WTATHO, CTYNeHb NpU npu-
ONMKEHUM K CYAHY 3aHWMana BepTUKanbHoe
nonoxexue. Hekotopble Habnogarenu otme-
TN «3aBUCaHME»* nepej KacaHuem nanyobl.
Kasanocs, 1 Ha 3TOT pa3 pakeTa byfeT cnaceHa.
Ho yBbl — 34€Ch NPUXOAUTCSA BOCNONb30BATHCA
HaBA3WMM B 3ybHax WTAMNOM — «YTO-TO NOWNO
He Tak». Cpasy nocne kacaHus nanyGbl CTyneHb
CKpbINACh B TyCThiX Kaybax AbiMa, CKBO3b KO-
Topble NpoGuBanuch A3bIKM NnameHu. Bckope
KOMMEHTATOp COOOWMA O KEeCTKOM npu3em-

neHun u notepe ctynexun. «K coxanenuto, mbl
noTepANMN PaKeTy, HO B TO e BPeMs Mony4nIu
MHOTO LIEHHbIX JaHHbIX», — CKa3an oH.

CraBwue nosgHee AOCTYNHbIMM doTorpa-
tuu nocafoyHoit nnatdopmbl NOKasanu Cusb-
HOe paspylueHue cTyneHu («MawuHy [cHoBa]
cObOpany B MEWOoK»): Gonee UNN MeHee LienbiM
BbIFJIAAUT MWW XBOCTOBOW OTCEK, ABUraTenu
noBpeXfeHsbl, 6ak KepocuHa cunbHO fedopmu-
poBaH U paspylleH, 6aK KUAKOro Kucnoposa
OTCYTCTBYET (BO3MOXHO, MONHOCTbIO Cropes
WAW NPy B3pbIBE OTOPBANCA OT PaKeThl U CBa-
nuncs 3a 6opr).

CornacHo nepBoHayanbHoOMy 3asBreHuIo,
TATa OLHOTO M3 Tpex fBUraTenei, UCnonbay-
eMblX Npu nocagke, 6bina HUKE OXKUAAEMOIA,
4YTO He MO3BONWNO CTYMEHU BOBPEMS MOracuTb
ckopocTb. «[loxoxe, TAra Ha OFHOM U3 Tpex
nocafoYHbIx fBUraTenei Gbina HU3KOMY, — Ha-
nucan InoH Mack (Elon Musk) B TButTepe. Oxa-
PaKTepM30BaB NOCALKY KaK «BO3MOXHO CaMyto
KECTKYIO Ha CErofHA», OH YTOUHMJ, 4TO KOMNa-
HWA paboTaeT Hap yCTpaHeHWeM Henonapku u
paccynTLIBAET MCNPABUTH €€ K KOHLY rofa.

B panbHeiwem cTano u3BeCTHO, YTO nepep
caMbiM KacaHueMm nnatdopmbl CTyMeHb Ucyep-
nana 3anac Xuakoro kucaopoga. BoamoxHo,
BC/IEACTBME MOHWXEHHOW TATM [BUraTenbHas
yCTaHoBKa paboTana Ha TOPMOXKEHWe Aonblue
pacyeTHOro BpemeHu. 3aTeM, KOrfa CKOpOCTb
Cnycka OOHynWAach, MO CUTHaNYy WHTErparo-
pa BbIKNOYMAUCL BGOKOBbIE ABUTaTENn — U
Hayancs CNycK C MOCTOAHHON CKOPOCTbIO Ha
LeHTpanbHoM fBuratene. OH Bbikntoumunca (no
NcYepnaHuu OfHOrO U3 KOMMOHEHTOB: B AaH-
HOM CAlyyae — XUAKOro KUCI0POAA) Ha HEKOTO-
POt HeHyNeBOM BbICOTE, CTYMeHb Nepey, CambiM
KacaHueMm yCKOpUAach W COBepLNIA NOCAAKY
C NpeBblWEHWEM NPEefeNoB No neperpyskam.
Ynap o nany6y v — paspylieHue...

BO3MOXHbIX MPUYNUH MpemAeBPEMEHHOrO
ncYepnaHns OKUCAUTENS MOXET BbITb MHOME-
cTBO. Hanpumep, JKMAKOTO KUCNOPOAA UCnapu-
NOCb HECKOMbKO 6onbLue 06bIYHOTO 13-3a Kap-
KOit norofibl M 13-3a Harpesa 6aka npu cnycke.
He WcKnioYeHo, YTO He CIMWKOM TOYHO OTpa-
60Tanu perynsaTopbl COOTHOWEHNS KOMMOHEH-
TOB. B 0Tnume 0T BYX Npeabiaylmx, HbiHeW-
Has Muccus noTpebosana Gosbleit CKOPOCTH
pakeTbl 1 Gofibliero pacxofa TOMAWBA — €ro
MOFI0 MPOCTO HE XBATUTb. TOYHbIE MPUYMHBI
aBapuy CTaHYT U3BECTHbI NO3Xe, nocne obpa-
60TKM MaccuBa TenemeTpuyeckoil MHbopma-
unu. Noka e raBHbIM yTeleHneM HeyfaYHoMi
MOMbITKU NOCAAKW ABAAETCA TOT (aKT, YTo ca-
MOXOAHOE CY[HO NPaKTUYECKM He MOCTPaAano.

Ilore3HbIe HATPY3KH

B 3Tom nycke, kak u npu ctapte 2 mapta 2015 1.,
Falcon 9 Hec Ba «MONHOCTbIO INEKTPUYECKUXY
cnyTHuKa npoussopcTa Boeing Co., ucnons-
3yloWnX Ans nepeBofa C opOuUTHl BbiBEfEHUSA
Ha reocTauMoHap TOMbKO 3NeKTPOPeaKTUB-

* BbisI0 3aMemHo, YMo BEPMUKANbHAS CKOPOCMb, No2aweHHas 0o Hyis npu pabome mpex 0guzamened,
Ha4yana pacmu nocse BbIKIYEeHUsS GOKOBbIX U NOCAOKU HA UeHMPANbHOM MOMOpe, CI0BHO He XBamano msau,
4mo6bl 0becneyums «napawomMUposaquey. B peynsmame cmynexs npu3emaundacs ecmxo u, Nocmoss 8
BEPMUKAILHOM NOOXEHUU, HAYaAa 3GBANUBAMBCA HA BOK.
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Hole aBuratenu XIPS (Xenon Ion Propulsion
System). 06a KA nocTpoeHbl Ha nnatdopme
BSS-702SP, koTopasi Bnepsble 6bina co3naHa
¢upmoii Boeing ewe B 2012 r. gns pabotbl
C NONe3HOM Harpy3KoW MOLWHOCTbIO OT 3 [0
8 kBT. Mo 3aBepleHny MCNbITaHKA Obin Noa-
nucaH nepBblii KOHTPAKT ¢ onepatopamn ABS
u Satmex Ha NOCTPOMKY NepBbIX CMYTHUKOB
CBA3W HA WOHHbLIX gBuratensx — Eutelsat 115
West B (Satmex 7) u ABS 3A.

BbICOKOIKOHOMUYHbIE MOHHbIE [BUTATENN
3HauYUTENbHO CHUXAIT pacxof paboyero Tena
ANA nepexofa Ha reocCTalyoHapHyl opouty,
4TO NO3BOJIAET YMEHbWNTL CTAPTOBYID Maccy
CNYTHMKA AW NpYW TOWN Xe Macce yBenMymnBaTh
LOJI0 B Heil monesHoil Harpysku. 060poTHOI
CTOPOHOW Mefanu ABASETCA HU3Kas TAra UOH-
HbIX [iBUraTeneil W, Kak cnepcteue, 6onbluoe
BpeMA nepexofa Ha pabouyio opbuty. Tak,
nocne 3anycka 2 mapta 2015r. cnyTHUKM
A06Mpanuch [O TOYEK CTOSAHWA MOYTW MOATo-
Aa: ABS-3A npubbin B no3uumio 3°3.4. Mlb
28 aBrycTa, a Eutelsat 115 West B npuwen B
114.9°3. 1. K 29 ceHTabps 2015 .

CnytHuk Eutelsat 117 West B u3rotos-
JIeH no 3akasy paHuy3cKoro onepatopa
Eutelsat ans pabotsl B 0pbUTaNbHOI NO3ULKUM
116.8°3.4. Annapat [o/MKeH obecneynsatb
KAWeHTOB B cTpaHax LleHTpanbHoit n H0xHoi
AMepuKM yciyramu nepesayy BUAEO U LaHHbIX,
a TaKKe MNPaBUTENbCTBEHHON M MOGMIbHOM
cBsi3blo. OH ByeT paboTath B OAHOI OpHUTANL-
HOIl NO3MLMK CO cnyTHUKOM Satmex-8 (Hepas-
HO nepenmeHoBaHHbIM B Eutelsat 117 West A),
cTapToBaslum B mapte 2013 r.

CrapToBas macca cnyTHuKa — 1963 Kr, cpok
aKTMBHOrO cylyecTBoBaHus — 15 net. B TpaHc-
noptHom nonoxeHun KA umeert BbicoTy 4.6 M,
nonepeyHbln pasmep 2.1 M. LleHTpanbHas uu-
JMHAPUYECKas CTPYKTypa [eicTBYeT B Kauye-
CTBE OCHOBHOTO HECYLLero 3MeMeHTa, npuyem
cunoBas cxema nnatdopMbl NO3BOASET 3any-
ckatb AiBa KA ofHoBpeMeHHO (OAMH Ha Apyrom)
6e3 [LONONHUTENbHbIX KPEMEXHbIX 31EMEHTOB.
bokoBble anoMuHMeBbIe COTONAHENN UCMONb-
3ylTCA ANA KpenneHus 6NOKOB PasnuyHbIX
CNYTHWUKOBBLIX cucTeM. MoaynbHbIA NOAXOA
No3BONIAET YCKOPUTb NpoLecc cbopKu 1 pasge-
NIEHWs NONe3HbIX CUCTEM, TEM CaMbiM obneryas
paboTy cuctembl TepMoperynuposatus. Mnar-
topma BSS-702SP nossonser ycraHaBauBaTh
Ha 6OPTY 10 NATU AHTEHH.
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InekTpocHabxeHne obecneynBaloT ABa
TPEXCEKLMOHHBIX KpbiNa COMHEYHbIX GaTtapeil
W UTUIA-MOHHbIE GydepHble aKKyMynaTopbl.
YcraHoBka XIPS BKtoYaeT yeTblpe MOHHBIX BU-
ratens guameTpom no 25 cm TAroin 79-165 mH
C yAenbHbIM umnynscom 3400-3500 cek. Cu-
CTEMA OPUEHTALMN W CTabunn3aLnn BKIKYaeT
3BE3[JHble W 3eMHble JaTYNKMN 1 MAXOBUKN.

Ha cnyTHMK ycTaHoBneHbl 48 aKTUBHbIX
TpaHcnonpepos Ku-guanasoHa, nepeknioyae-
MbIX MEX[Y YeTbipbMA Nyyamu. Annapar ocHa-
LeH TaKKe nepefaTynKoM HaBUTaLLMOHHbIX AaH-
Hbix cuctembl Wide-Area Augmentation System
(WAAS), nsrotosneHHbImM upmoit Raytheon ans
(PefepanbHoit aBUALMOHHOM afMUHUCTPALUK
CLUA. Mcnonb3oBaHMe Takux yCTPOICTB MO3BO-
NSeT yBeNMYUTb TOYHOCTb MECTOONpefeneHuns
nonb3oBateneil 4o 1-2 M 1 UMeTb aKTyanbHYI0
MH(OPMALMIO O HANMYNN W HABEXHOCTN CNYTHHU-
KOBOW HaBMraLMoHHOI WHbopMaLmu, a cnego-
BaTe/IbHO — MOBLICUTL 6E30MACHOCTb NONETOB.

CnyTHuk ABS 2A 3akasaH komnaHueil Asia
Broadcast Satellite (ABS), 3aperucrpuposaH-
HOM Ha bepmypax, KOHTPOAbHbIA nakeT KOTO-
pot ¢ 2010 r. NpUHAANEXUT eBPONeicKoMy
donpy Permira Fund.

ABS-2A nsrotosneH komnaHwueit Boeing Ha
nnatdopme Boeing 702SP. [lorosop o co3pa-
HWW CNyTHWKa Gbin nognucaH B mapTe 2012 .
CraptoBas Macca annapata okono 2000 Kr,
CPOK aKTMBHOrO cylectBoBaHus — 15 ner. Mo
KOHCTPYKLMK, COCTaBy M XapaKTepucTukam
Cnyxe6HbIX CUCTEM OH aHanOrM4yeH ChyTHU-
ky Eutelsat 117 West B. LleneBas annapatypa
BKNOYaeT 48 TpaHcnoHgepos Ku-auanasoHa,
nepekntoyaemMbx Ha NATb Jyyei.

ABS-2A ¢ none3Holi Harpy3ko# B 7.5 KBT -
BTOPOI N0 MOLWHOCTK U3 YeTbipex KA, cozpaH-
HblX Ha nnatopme BSS-702SP. C ero npuxo-
AOM A2HHbIA CMYTHUKOBBII ONEpaTop Nony4ut
B no3uuumn 75°B. 4. fBa annapata — ABS-2 u
ABS-2A — c 6onblWKMM YMCIOM TpaHCMOHAe-
pos Ku-auanasoHa, yto nosnever 3a coboit
poct npemuym-knueHToB DTH, onepatopos
VSAT 1 KNMEHTOB MOPCKOi U MOOGUALHOM CBSA-
3u. Annapat 06ecneyuT TpaHCAALMIO CUrHana
DTH-nnatdopm, a TakxKe npepocTaBneHue yc-
Nyr MOOWILHON U MOPCKOW CBA3M HA TeppUTO-
pumn NHaum, Poccun, ctpan Bamxknero Boctoka,
Adpuku, HOro-BoctouHoit A3uu, a Takxe B ak-
BaTopuu NHaunitickoro okeaHa.

Urorm n nepcnekTnebI

Cyas no Bcemy, HeyAaaya € NOCAAKOM He CuLL-
KOM oropuuna cosfateneit paketbl. PaHee
3noH Mack 3asBnan, uyto «2016-i byaet rogom
IKCNEPUMEHTOBY, @ yCNewHble nocaaku 6yayt
BbINONHEHbI NpumMepHo B 70 % 3anyckoB. YBbI,
B TEKyLeM rofy 3TOT NPOrHO3 NoKa He Onpas-
AbiBaeTca (Tabn.).

¥V Yactu nepBoWi CTyneHn nocne KpyleHns
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N3 wectn nonbITOK MATKOW NOCafku nep-
BO/I CTYNEHW yAauyHbIMK ObIAW TONbKO TpH, Aa
W TO C HEKOTOPbIMU OroBOpKamu. MHeiMKM cno-
BaMu, (aKTMyeckas BepOATHOCTb ycrnexa Ha
cerofHs He npesblwaet 50 %.

Ecnu nocmoTpeTb Ha cuTyaumio nog Gna-
FONPUATHBIM YINOM, TO CNefyeT OTMETUTb, YTO
KomnaHuu SpaceX Bce-Taku YAaNnoChb TPUXKAbI
noapsg MocajuTb MepBylo CTyMeHb HocuTens
Falcon 9 Ha mopckyto nnatdopMy B OKeaHe.
MocnepHuit pas 3to 6bino caenaro 27/28 mas:
paKeTa, 3anylieHHas C KOCMOLPOMA Ha Mbice
KaHaBepan co cnytHukom Thaicom 8, ycnewHo
npusemaunace Ha ASDS.

[Tocne ectkoit mocagku 15 WioHS INOH
Mack 3aBepun, 4To nepeas CTyneHb pakeTbl-HO-
cutens Gynet gopaboTaHa. B yactHocTu, 6na-
rogaps W3MEHeHUsM, KOTOpble MiaHupyeTcs
BHECTHW, OHa CMOXET COBepLUaTh NOCaAKY Adxe
B C/ly4ae NOTepM TATM OJ|HOTO U3 iBUraTeneii.

lMocne nepBoit yaauHOM NOCAAKN CTyNEHN
Ha nnasyyyto nnatdopmy Mack rosopui, 4To
MHOTOpa3oBOe W3fieNIne MOXET BblfepKaTb OT
10 po 20 3anyckos. o ero nporHo3am, nocne
HeGONMbLWOr0 PEMOHTAa YUCIO peanu3yemblx
CTYNEHbIO MUCCHUIt MOXET BbIPACTH [0 CTa.

Tenepb Mbl BCE C HETEPNEHUEM XAEM MO-
BTOPHOrO WCMOMb30BaHWA NEpPBON CTyNeHW B
OAHOM U3 peanbHbix nonetos. BecHoli, nocne
nepBoit ycnewHoi Mnocagkn Ha CYAHO-APOH
(HKNe6, 2016, c.43-46), npepcTaBuTeny
SpaceX 3asBnAAN, Y4TO, BO3MOXKHO, 3TO CIYYMUT-
CA Ve HblHeWHUM neTom, a InoH Mack onTu-
MUCTUYHO FOBOPUJ O MyCKe B Mae WA WIOHe.
Tenepb rnaBa SpaceX Hanucan B CBOeM TBUT-
TEpe, YTO MOJET «O3YWHOM» CTYNEHN AOMKEH
COCTOATbCA B CEHTAGpe unu okTabpe 2016 .
PeweHne npaBunbHoOe, Befib Nepes, NOBTOPHbIM
3aMycKOM paKkeTa JoJKHA MPOMTU 0YeHb TWa-
TeNIbHOE TEXHUYECKOE 00CNyKMUBaHME.

loka Hen3BeCTHO, KTO WUMEHHO PUCKHET
«MOCAAUTbY CBOW CMYTHWUK HA yXe WUCnonb3o-
BaHHYl0 OAHaX[Abl cTyneHb. OfHMM U3 NOTeH-
LUManbHbIX KNMEHTOB Ha3biBaeTcs rnobanbHblii
cnyTHUKOBLIA onepatop SES, wrab-kBapTupa
KOTOpOro HaxopuTcs B Jllokcembypre.

MonbITKN NOCaAKU NepBoW CTyNeHn
B 2016 ropy

Wexon
nocaaku

Muccus Npumeyanne

n/n| 3anycka

1 [17.01.2016| Jason-3 | Heypasa | MOTOVKa 10CRR04HO
0nopb!
2 |04.03.2016| SES-9 Heynaya | XKecTkas nocagka
3 |08.04.2016| CRS-8 Wty || D OLR YRR
110CaKa Ha CyAHO
4 [06.05.2016| JCSAT-14 | Venex | BTOPaR yonewnas
nocajka Ha CyaHo
TpeTbs ycnelwHas nocagka
5 |27.05.2016| Thaicom-8 Venex | Ha CyaHo; noBpex/aeHa
0AHa nocafio4Has onopa
6 |15.06.2016| Eutelsat 117 TGP (00
West B }_‘ey’__la%1 ncyepnaHne KOMMNOHeHTa
1 ABS 2A PaKeTHOro Tonauea
(Kuakoro kucnopopaa)
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10. XypaBuH.
«HoBOCTH KOCMOHABTUKNY»

{H@lbw@@@w@@EKMW@m@gi
Gy BRlsat m EchoStar (6 na op@nre

mioHs B 21:38:39 UTC (B

18:38:39 no BpemeHn PpaHLly3-

CKoil TBMAHbI) €O CTapTOBOrO

komnnekca ELA3 [BuaHckoro
KOCMWYeCKOro LeHTpa CTapToBas KOMaHAa
KomnaHuu Arianespace BbinonHuna nyck PH
Ariane 5ECA (muccus VA230). KpuorenHas
Bropas ctyneHs ESC-A BbiBena Ha reonepe-
XOAHYI0 OpOUTY ABa TENEKOMMYHUKALMOHHbIX
KA - EchoStar 18 amepuKaHCKOWl KOMMNaHWUU
Dish Network Corporation u BRIsat, npuHagne-
Kawuii uHaoHesuiickomy GaHky Bank Rakyat
Indonesia (BRI).

Homepa 1 MexpyHapopiHble 0603HayYeH!s
CMYTHUKOB W APYr1x 06BEKTOB OT 3TOTO MycKa
B katanore (TpaTernyeckoro KOMaHA0BaHWA
CLUA, a Takxe HayanbHble napameTpbl Ux opouT
npuBefeHbl B TabnuLie.

MapameTpbi op6uTHI

Homep | O6o3nayenne| Hassanue

41591 | 2016-039A |BRIsat 5.86°| 237 | 35677 627.1
41592| 2016-039B |EchoStar18 | 5.97°| 254 | 35762| 629.1
41593 | 2016-039C |Ariane 5R/B | 6.23°| 251 | 35694 627.6
41594| 2016-039D |Sylda 5A 5.94°| 251 | 35709 627.2

Paketa Ariane 5ECA (6opToBoii Homep
L584) nsrotosneta komnawueit Airbus Defence
and Space (ADS). BepxHum npu 3anycke 6bin
KA EchoStar 18, 3akpenneHHblil yepe3 apan-
Tep PAS 1194C Optimise (npou3sogcTtso ADS)
Ha nepexoaHuke Sylda 5 Tun A BbicoTOM 6.4 M
(ADS). BHyTpM nepexopHMKa pa3melancs
KA BRIsat, koTopblii, B CBOK OuYepefb, Yepes
apantep PAS 1194 VS (RUAG Aerospace AG)
kpenunca k ctynenu ESC-A yepes nepexopHoi
KoHyc 3936. CHapyu ronosHas yactb PH 6bina
3aKpbiTa roNoBHLIM 06TeKkaTenem AnnHON 17 M
(RUAG).

B muccun VA230 Gbin nobut pekopp ans
PH cemeiictBa Ariane 5 no BbiBefjeHHO! Ha
reonepexofHylo OpbuTy mnonesHol Harpys-
ke. Ee obwas macca (Bknoyas agantepbl U
nepexofHuK) coctasuna 10731 kr npu mac-
ce asyx KA B 9840 kr. MpexHuit pekopa 6bin
ycTaHoBneH 7 cespana 2013r. B muccum
VA212 npu 3anycke PH Ariane 5ECA (L568)
¢ KA Amazonas 3 gis MCNAHCKOW KOMMAHUM

Hispasat S.A. u AzerSpace 1 / AfricaSat 1a
Ans azepbaiigkaHckoit komnaHun Azerkosmos.
Torpga obwas macca None3HOi Harpysku co-
ctaBuna 10317 kr npu macce ayx KA, paBHoit
9502.8 kr.

Yepeaa nepeHocos B IBnaHe
Cpasy nocne npepblgyuero ctapta Ariane 5ECA
(muccus VA229) 9 mapta 6bino 06bsBAEHO,
yto cnepylownit nyck PH coctoutca 7 uioHs.
21 anpens, Korga B BUAHCKMIA KOCMUYECKWNI
ueHtp npubbin KA EchoStar 18, parta crapra
Oblla CKOPPEKTUPOBAHA HA 8 WIOHS C OKHOM
20:30-21:15 UTC, ogHako B 3TOT A€Hb CTapT
He cocToancs.

B Hayane uioHA npowna HacToAwas 3nu-
AeMUA OTMEH U MepeHOCOB MYCKOB: aMepu-
kaHckoit PH DeltaIV Heavy c BoeHHbiM KA
NRO L-37, poccuiickoro «[poTtoHa-M» ¢ KA
Intelsat 31, a Takxe poccuiickoro «Coto3a-®r»
¢ KK «Cotw3 MC», unpuitckoit PH PSLV ¢ KA
Cartosat-2C n ctaeit nonyTHeIx annapatos. He
MWHOBANA Ta e y4acTb U eBPOMeNCKui Hocu-
Tenb. 6 MiOHA Komnawua Arianespace ycnena
NoATBEPAUTb ATy 8 WIOHSA, @ yXKe Ha cnepylo-
lee yTpo 06bABMNA O MEpeHOCe NMycKa Ha He-
onpepeneHHbli CPOK B CBA3M C TEXHUYECKON
HenonagKoil, yToyHus: «B xope noarotoBku
K TPaHCMOPTUPOBKE M3 3[aHUA OKOHYaTenb-
Hoit cbopku BAF Ha nycKoByl VYCTaHOBKY
Obina oGHapyXeHa HeucnpaBHOCTb B Gnoke
COeMHEHUA BEPXHeN KPUOreHHOM CTyneHun ¢
obopyfoBaHuem cTaptoBoro ctona. locne 06-
Hapy)XeHUs HEMCMPABHOCTM MyCK PaKeTbl bl
OTNIOXKEH [/17 3aMeHbl MEXaHW3Ma U HeoOX0AM-
MbIX MPOBEPOK».

YXe Ha cnefylowmin ieHb NOABUAACL HO-
Bas Aata crapTa Ariane 5 — 16 UIOHA C OKHOM
20:30-21:40 UTC. OgHaKo 1 B 3TOT fieHb CTapT
He COCTOANCA NPaKTUYECKM NO TOV e NpUYnHe:
Arianespace o6bsBUIa O 3afepiKe Mycka Ha
CYTKW nocne BO3HMKHOBEHUA aHOMANnu C Nog-
CTbIKOBKOW KOMMYHUKALIMI K BEPXHEN CTyNeHu.

17 WIOHA NpeAcTapToBbIi OTCYET Hayan-
€A KaK M NNaHupoBanoch, OfHaKO Gbin ocTa-
HOBJIEH Ha OTMeTKe T—7 MUH M3-33 BbICOTHbIX

BeTpoB. CHayana 66110 06bABNEHO O 3aAepkKKe
Ha 4ac, a 3aTeM BoOOLLEe 0 NepeHoce CTapTa Ha
CYTKM.

18 WIOHs CTapTOBOE OKHO OMATH GbINO OT-
KpbiTo ¢ 20:30 go 21:40 UTC. Ho v B 3T0T fieHb
He obownock Ge3 3agepxkek. CHayana oTcyer
6bin NpepBaH Ha T—7 MUH M3-33 TEXHUYECKMX
npobnem c 060pyAOBaHMEM MYCKOBOW yCTa-
HoBKM. B 20:37 oTcyeT B0306HOBUACH, HO Obl
ONATb OCTAHOBJEH Ha OTMeTKe T—2 MUH 24 cek.
Ha cefi pa3 BO3HWMKAN BOMPOCHI K KnanaHy BO-
popoaHoro Gaka nepsoit ctynexu PH. Bbino
00bSABEHO, YTO OTCYET BO306HOBUTCS B 21:10,
Ho yackl B Kypy cTosnu Ha T-7 MUH Ha KpacHOM
(hoHe, 03HayatwLeM OTCYTCTBME FOTOBHOCTU K
cTapty. Kasanocs, 4to onsTh OyAeT nepeHoc Ha
24 4aca, ogHako B 21:31 KpacHblit GOH cMeHun-
Cs 3e/1eHbIM, Yacbl NOWAN — U CTAPT COCTOANCA
BCEro 3a NONTOPbl MUHYTbI 1O 3aKPbITUA OKHa.

BbiBegeHne npoBoauaOCh N0 CTaHAAPTHOM
6annnCTMYECKOl CXEMEe C OfiHWUM BKIIIOYEHUEM
peuratena BTopoit ctynenn ESC-A. Annapar
EchoStar 18 oTpenuncs ot ronosHoro 6s0ka
yepe3 29 MuH 06 ceK noc/ie KOHTaKTa Nofbema,
nepexogHuk Sylda 5A — yepes 34 muH 25 cex,
KA BRIsat — uepe3 41 MuH 57 cek.

18 utoHa cpa3y nocne nycka VA230 rna-
Ba Arianespace CrecdaH Wcpasnb (Stephane
Israel) coobwun, 4o cnepytowumii nyck cocto-
UTCA B aBrycTte B pamkax muccuu VA232 cpasy
c asyma KA komnanuu Intelsat S.A. — «knac-
cuyeckumy Intelsat 36 u Intelsat 33e HoBoro
nokonenus EpicNG. CornacHo npeasaputenb-
HOMYy MNaHy CTapT HaMeyeH Ha 24 aBrycra B
20:30 UTC.

A noyemy He VA231? YBbI, C 3TUM CTapToM
BO3HMKAM npoGnembl. M3HayansHo naaHupo-
BanoChb, 410 12 utona cocroutca nyck VA231 ¢
LBYMSA TeJIeKOMMYHUKALMOHHbIMYU KA — HAMiA-
ckum GSat 18 1 snoHckum Superbird 8 / DSN 1,
npuHagnexawmum kopnopauuu SKY Perfect
JSAT M HecywuM Takxe NONE3HYI Harpysky
X-gmanasoHa kopnopauun DSN ans MuHu-
cTepcta 060poHbl AnoHuun. [ns 3Toro nycka
28 Mas B [BMAHCKUI KOCMUYECKMIA LeHTp Gbina
poctasneHa PH Ariane 5ECA, a 30 mas — ob6a
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KA. Ho ecnn nepesoska GSat 18 npowna Hop-
ManbHo, To ¢ Superbird 8 / DSN 1 npousowna
HenpuaTHOCTb. llocne BbIrpY3KM M3 camoneTa
YaCTHOM ANOHCKOI KOMNAHWUM HA TPAHCMOPTHOM
KoHTeliHepe KA ¢ ABYX CTOpOH 0GHapyXunnch
BMATUHbI Ty6uHON 40-50 cM. MpuunHoit ux
BO3HWKHOBEHWA CTasl, BEPOATHO, Nepenag fas-
JIEHWs B TPy30BOI KabuHe camoneTa BO Bpems
noneta.

8 utoHa cTapT muccum VA231 nepeHecnu
Ha 26 uiona ana [ONONHUTENbHbIX NPOBEPOK
anoHckoro KA. 29 uioHA nossunacb MHQop-
MaLus, YTO CMYTHWUK BCe-Taku NOBPEXAEH U
OTNpaBneH Ha 3aBOA-MPOM3BOAMTENb KOMMNA-
Huu Mitsubishi Electric gna pemonTa. Mo npo-
rHO3aM, ero CTapT MOXET COCTOATbCA He paHee
anpens 2017 r.

B napy k GSat 18 onpegenunun aBcTpanuii-
ckuit cnytHuk NBN-Co 1B, u no 3Toit npuynHe
muccus VA231 Tenepb CTapTyeT He paHee CeH-
TA6pS.

EchoStar 18 — onar, 1300-4
06a KA, BbiBefieHHble Ha OpOUTY B MUCCUM
VA230, Gbinu cobpaHbl KomnaHueit Space
Systems / Loral (SS/L) Ha 3aBoge B Mano-Anb-
10 (wT. KanudopHus) Ha ocHoBe nnatdopmel
LS-1300. KoHTpakt Ha noctaBky EchoStar 18
Obil noanucaH C OMepaTopoM CMyTHWUKOBO-
ro TenesewaHua u uHTepHet-cA3n DISH
Network, Bxogawum B EchoStar Corporation,
B OKTAGpe 2012 r. CnyTHUK cobpanu Ha Gase
«pacwupeHHony nnatdopmbl LS-1300S. 3t0
yKe oauHHaguateii KA cemeiicta EchoStar
Corporation, cobpaHHbIit Ha 3TOl Nnathopme.

CraptoBas Mmacca EchoStar 18 cocrasu-
na okono 6300 kr, cTapToBble rabaputbl —
8.26x2.35x2.20 M. CucTema 3anekTponuTaHusA
BK/IOYAET [iBe YeTbIPEXCEKLMOHHbE MaHenu
COHEeYHbIX GaTapeil, pasmMax KOTOpbIX nocie
pacKkpbiTus Ha op6ute coctasun 32.44 M, a
TaKKe TPU NUTWIA-UOHHBIX akkymynatopa. OHu
obecneyar npou3soacTeo 6onee 13 KBT anek-
TPO3Hepruu B KOHLE pacyeTHoro 15-netHero
cpok akcnnyataumn KA. ina nepesopfa Ha reo-
cTalMoHapHyto opbuty Ha KA cTouT anoreiiHbiit
asuratens R-4D-11 taroit 455 H, a ans Koppek-
LM NoNoXeHUs Ha paboyeit opbute — 12 xup-
KOCTHbIX ABUraTeneil Taron 22 H v nnasmeHHble
psuratenu SPT-100. TpexocHas cuctema opu-
€HTaLWN B KAYECTBE UCMOJHUTENbHbIX OPraHOB
MCMONb3YeT MaxoBUKY.

Mone3sHas Harpyska EchoStar 18 cocto-
uT u3 61 TpaHcnoHaepa Ku-guanasoHa. OHu
obecneyatr dopmuposaHue 6onee 100 cdo-

@B T KOCMOHABI

KYCMPOBaHHbIX  Jyyeil.
Pa6oume yactothl  Ka-
HanoB  «3emna-KA» -
17 324-17 776 Iy,
kaHanoB «KA-3emna» -
12442-12675 ITu.

EchoStar 18 k 30 ntoHs
Obln [OBbIBEOEH Ha CTa-
LMOHap 1 cTabUNM3MpoBaH
BO BPEMEHHOW no3uLuu
67.1°3.1. PabGotathb oH
jomkeH B 110°3.p1., raoe
ceitiyac HaxopaTca KA
EchoStar 10 n EchoStar 11.
MepBbii U3 HUX U 3ame-
Hut EchoStar 18. OtTyna
CnyTHUK 0becneyunT oxear
BCEM  KOHTWMHEHTaNbHOM
Tepputopun CLUA, a Takxe
Anscku, Tasaies, [ly3p-
10-Puko n Ky6ei.

Bce pecypcel
HWKa OymyT npegocTaBneHbl komnaHuu DISH
Network LLC. MouwHocTb TpaHCMOHAEpOB Mo-
3BONIieT NpUHUMAThL curHan ¢ KA Ha npuemHble
aHTeHHbl AuameTpom 508 mM. B Hactoswee
Bpems y cetu Dish Network B CLUA umeetcs
0K0No 14 mnH aboHeHTOB. 3puTenu cetu 6na-
rogaps KA cepuu EchoStar nonyyatot goctyn K
COTHSIM BUAEO- W PAJNO KaHANOB, U3 KOTOPbIX
6onee 200 — BbICOKOIA YETKOCTH, a TaKXke K CO-
BPEMEHHbIM WHTEPAKTUBHBIM MPUNOXEHUSAM, B
YaCTHOCTU — yCyra AEMOHCTPaLUM Nporpamm
no 3anpocy.

B nanbHeiwem paccMaTpuBaeTCs BO3MOXK-
HocTb nepesopa EchoStar 18 B nosuuum 67.1°
unm 61.5°3. 4.

Mo nnaHam komnaHuu EchoStar, B 2016 T.
naaHUpyeTcs BbIBECTU HA 0pbuTy ewe Tpu KA:

@ B ceHTAbpe—Hosnbpe — KA EchoStar 23
¢ nomowbtio PH Falcon 9; npepBaputensHo
ObI10 06BABNEHO, YTO OH MOMAET B MO3ULMIO
45°3.1.;

# B OKTAOpe-jekabpe — KA EchoStar 105
(oH xe SES 11) Takxe ¢ nomouwbto PH Falcon 9
B TOuky 105°3.4.;

& B gekabpe — KA EchoStar 19 (oH xe
Jupiter 2) ¢ nomowpio PH Atlas V 431 (muccus
AV-071) B nosuumio 109.1°3. .

Annapatel  EchoStar19 wn EchoStar 23
OyayT cobpaHbl onaTb Ha Gase nnatdop-
Mbl LS-1300, a cOBMeCTHbIN C eBponenuamu
EchoStar 105 / SES 11 - Ha 6a3e nnatopmbl
Eurostar 3000 komnavun Airbus Defence and
Space.

BRIsat —
6aHKOBCKMI
«CAYIKAQWIMI»
3akazunkom KA BRIsat
BbicTynun ~ GaHk  PT

Bank Rakyat Indonesia
(Persero) Thk. (BRI). 310
CaMblii CTapbIf 1 OANH U3
KpyNHemwmnx  rocypap-
CTBEHHbIt 6aHK B WH-
noHesun. B 2003 r. BRI
OCYLLECTBUA NEPBUYHOE
pasMelleHne CBOUX aK-
Uit Ha 6upxe. Bmecre
C TEM MNpaBMTENbCTBO
NHpoHe3uu no-npexHe-
My BNafieeT MaKeToMm U3
56.75 % aKkuuii.

cnyT- -

S e N N

WHpoHe3sns —  KpynHedwee OCTpOB-
HOEe TOCYAApCTBO MMPa, PACMoONOXKEHHOe Ha
17508 ocTpoBax, 13 KoTopbix okono 6000 —
o6uTaeMsl. Beicokas celcMUYecKasn akTUBHOCTb
B PEruoHe He Mo3BoiseT 0becneyutb CBA3b
MEeXZy HUMU C MOMOLLYbI0 NOABOAHBIX Kabenei,
KOTOpbIe YaCTO PBYTCA OT CMJbHBIX 3eMNeTps-
ceHunit. Moatomy GaHk BRI pns obecneyenus
KOMMYHMKALMA CO CBOUMW NOAPA3AENeHNUAMM
1 KNMEHTaMW BbiOpan BapuaHT KOCMUYECKOM
cea3n. OH cTan nepebiM B Mupe (UHAHCO-
BbIM Y4YpEeXAEHUEM, KOTOpoe Npuobpeno ceoi
cobereeHHblit KA. CnytHuk 6yaeT ucnons3o-
BaTbCs AN 06ecneyeHus CBA3M MOBbIWEHHON
3alWmwerHHocT Mexpy 10600 dunnanamuy,
236939 pabounmu TepMUHANAMU U TPUMEPHO
53 MAIH KnueHTamu no Bcemy VHAOHE3MICKO-
My apxunenary. KoHTpaKkTbl Ha NpOM3BOACTBO
(c SS/L) n 3anyck KA (c Arianespace) 6biau
nognucaHel B anpene 2014 r.

CnyTHuK cobpaH Ha ocHoBe 6a30BOM
nnatopmbel  LS-1300LL, npeacTaBnsiowei
co60it 06neryeHHblil BapuaHT CTaH{APTHOM
LS-1300. CraptoBas macca KA BRIsat coctas-
nana okono 3540 kr, rabapuTel B CTapTOBOIA
KoHdurypauum — 5.57x3.35x3.06 m. Cuctema
3N1eKTPONUTAHNA BKIIOYAET fiBE TPEXCEKLMOH-
Hble MaHeNu COoNHeyHbIX 6GaTapeil pa3Maxom
24.75 M ¥ Ba NUTWIA-MOHHBIX aKKyMynaTopa.
Cuctema B KOHUe 15-NeTHEro pacyeTHOro cpo-
Ka cnyx6bl KA obecneynBaer MOWHOCTb He
meHee 9.5 kBt. [iBuratenbHas ycraHoska KA
COCTOMT W3 anoreitHoro ABYXKOMMNOHEHTHOIO
nuratens R-4D-11, 12 XUMAKOCTHbIX [BUra-
Tenen Taroi 22 H u nnasmeHHbIX ABUraTenei
SPT-100.

MonesHas Harpy3ka BRIsat pByxgmana-
30HHasA 1 BKtoyaet 36 TpaHcnoHaepos C-auna-
nasoHa (6/4TTu) u neBsTb TPaHCMOHAEPOB
Ku-guanasoHa (14/11 ITu).

K 28 uioHA cnyTHWUK npoBen AOBbiBede-
HUME Ha CTaluuoHap U npubbln B 0pOUTaNbHYIO
nosunumio 150.7°8.4. Cxema 30H €ro noKpbITUs
obecneynt npegocTaBNeHWe YCAyr CBA3N He
TONbKO Ha Bceil Tepputopun NHAOHE3MKW, HO U B
page ctpaH Kro-BoctouHoit u CeBepo-BocTou-
Hoit A3uu, B TOM ynucne Bo BoeTHame, Kambog-
xe, Jlaoce, Bupme, Taunauge, Ha Puannnuuax,
TaitBaHe, B H0xHoit Kopee n finoHuu.

lo mamepuanam Arianespace, Dish Network
Corporation, Bank Rakyat Indonesia, SS/L
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A. Kyueiiko, [1. beuuc cneuunanbHo
ana «HoBocTei KOCMOHABTUKMN Y
(03:56:00 UTC) co BTOpO-

2 2 CTapToOBOro  KommnjeKkca

Kocmuyeckoro ueHTpa umenn Catuwa [xa-
BaHa (Llpuxapukota, wtat Anpxpa-lpapeu)
cneuuanuctsl WHAMACKOM opraHu3auum Koc-
Muyeckux uccnegosanuit ISRO ocywectsunm
nyck paketbli-Hocutens PSLV-C34 (XL). B pe-
3y/bTate rpynnoBoro 3anycka Ha opouTy 6oiau
BbIBE[IEHbl MHAMIACKNIA CMYTHUK CbeMKW 3eM-
nm Cartosat-2C u ewe 19 annapatos. B yucne
MOMYTHBIX MONE3HbIX HArpy3oK — YHUBEpCH-
TeTckue Kybcatbl Sathyabamasat u Swayam
(MHgus), a Takke 3apyOexHble MUHUCTYTHUKM
cvemku 3emnn SkySat-C1 (CLUIA), BIROS (Tep-
MaHus), LAPAN A3 (HaoHe3us), akcnepumeH-
TanbHble MUKpocnyTHUkM M3MSat n GHGSat-D
(Kanapa) u 12 HaHOCNYTHUKOB CbeMKM 3emaun
Dove Flock-2p (CLUA). Momumo nepeuuncneH-
HblX, Ha MuHucnyTHuke BIROS ycraHoBneH
oTaensiemblit kybcar BeeSat-3 (21-it KA B 3a-
nycke) ANs opobUTaNbHLIX 3KCMEPUMEHTOB MO
COBMECTHOMY MaHeBpupoBaHuio. 06wWwas macca
noNe3Horo rpy3a cocrasuna 1288 kr.

3anyck (34 nepBOHa4yanbHO MAAHWUPO-
Bancs Ha 10 MIOHsA, HO iBaXAbl NepeHocunca:
CHayana Ha 20-e, 3aTem Ha 22 uioHa. [pea-
CTApTOBbI OTCYET npolwen WwraTHo. CTapT 6bin
OCYLLECTBJIEH MO TPACcCe B Kro-BOCTOYHOM Ha-
NpaBieHUn C NOCNEAYIOWMM BINONHEHUEM HA
aKTUBHOM y4acTKe BblBefieHUs MaHespa dog
leg («cobaubs HOra») N0 U3MEHEHMIO a3uMy-

mioHa  2016r. B 09:26:00
MEeCTHOMY  BpeMeHH

Ta NoMeTa Ha tro-3anafHblil Ans UCKIYeHus
nagexus pparmeHtoB PH Ha ocTpos Wpw Jlak-
ka. [lns 3anycka KA Ha uenesyto op6uty npu-
MeHeHa cxeMma npsmoro BbiBefieHus. OTceuka
ABUrateneil 4eTBepTOil CTYNEHN Npom3oLna Ha
BbicoTe 508 kM Ha oTMeTKe T+987.6 cek.

Yepes 1024.7 cek nocne ctapta 6bin0
BbIMOSIHEHO OTAefIeHe OCHOBHOM Harpy3ku —
nupuinckoro KA cvemkn 3emnu Cartosat-2C
Maccoit 727.5 kr. 3atem B TeyeHue 10 MUHYT
HauuHaa ¢ T+17 MUH 42 cek u 0o T+26 MUH
20 ceK OT CTyneHW nocnefoBaTeNbHO OTAeNN-
nucy 20 CNyTHUKOB:

@ JKCnepuMeHTanbHbI Kybcat Sathyaba-
masat, paspaboTaHHbiii B YHusepcutete (Car-
xbsibama (YeHHait, NHaua), ana usyyenus at-
Mocdepbl 3emnu;

® JKCnepuMeHTanbHblil  Kybcar  Swayam,
paspaboTaHHblil B VHXeHepHOM Konnedxe
MyHa (NHpusa), s MccnepfoBaHuil No paguo-
cBA3N;

@ VHJOHe3NICKMIA MuHUCnyTHUK LAPAN
A3 ons cbemMKku 3eMa1n M KOHTPONSA CY[OXOACTBA
no curHanam AIS;

@ JKCNepUMEeHTaNbHbIi MUHUCNYTHUK
BIROS AspokocMmuyeckoro ueHTpa lepmaHuu
DLR gnsa petektupoBaHusa noxapos B UK-gua-

V PacnonoxeHue cryTHUKOB B ronoBHoM 6noke PH

f Bireat Ben 2

e GP 2
O G Do GF.3

na3oHe CMeKTpa C YCTaHOBMEHHbIM Ha HeM 3KC-
nepuMeHTanbHbIM Ky6catom BeeSat-4;

@ 3KCNepUMEeHTaNbHbI MUHUCMYTHUK
M3MSat, paspaboTaHHblit MuHKCTEpCTBOM 060-
poHbl KaHapb! N1 [BYCTOPOHHEN MOPCKOI CBSA-
31 1 KOHTPONA CYROXOACTBA No curHanam AIS;

@ CepUNHbI MUHUCTYTHUK KOMMEepPYeCKO
cvemkn 3emam SkySat-C1 (SkySat Gen 2-1)
komnanuu TerraBella (CLUA);

® /cCnepoBaTenbeKuit MUKPOCMYTHUK
GHGSat-D Claire, paspaboTaHHblit YHUBepcuTe-
TOM TOPOHTO ANA U3yYeHUs NapPHUKOBbIX ra30B;

# 12 HaHocnyTHukoB Dove Flock 2p-1 ...
2p-12 komnaHuu Planet (paHee — Planet Labs)
AN KOMMEPYECKON CbeMKM 3emnu.

Mo 3aBeplweHun nporpammbl BbiBOAA KA
yeTBepTas cTyneHb PS4 BbinonHuna ¢ uHtep-
BaNOM OKOJI0 IBYX 4aCOB [iBa JONONHUTENbHbIX
BKNIOYEHMA [ABUraTeNell C Lenbio yBOAa Ans
YMEHbLIEHNA BbICOTI OPOUTHI [0 BENUYMHbI
455x474 KM 1 NpOBEPKM Mporpammbl passe-
AEHUA NOJE3HbIX HAarpy30K Ha Pa3HOBbLICOTHbIE
op6uTbI, 4T0 NOTpebyeTCs yxxe B 3anycke (35.

[pynnoBoi 3anyck npolwen ycneiwHo, Bce
20 cnyTHUKOB GbiNK BbiBEfEHbI Ha 61M3KWE Mo
napameTpam CONMHEYHO-CUHXPOHHbIE OpPOUTBI
HaknoHeHueMm 97.5° 1 BbICOTON 0KONO 505 KM
C MECTHbIM BPEMEHEM NnepeceyeHns 3KBaTopa B
Hucxopsiem y3ne 09:30.

Homepa cnyTHUKOB 1 UX MeXAYHAPOLHbIE
0603HayeHus B katanore CTpaTernyeckoro Ko-
maHpoBanusa CLLIA, a Takxe napameTpbl Hayanb-
HbIX OpOUT NpuUBefeHbl B TabnuLe.

[lns npuema TenemeTpumn Npu 3amycke v Ha
nepBOM BUTKE NMPUBAEKANUCb CPefCTBa Che-
XEHWA KOMaHLHO-U3MEepUTENbHOTO KOMMeK-

HOBOCT KOCMOHABTMKI ® N2O8 + (403) * 2016 « Tom 26




0603Ha- napauerpu op6uThI
Annapar
M [Ho, o Ha, P,

Cartosat-2C | 41599 2016-040A 97 505°| 507.3 | 518.2 | 94.878
Sathyabamasat | 41600 (2016-040B |97.509°| 506.9 | 517.1 [94.872
Swayam 41607 |2016-040J |97.507°| 507.1 | 516.4 | 94.866
LAPAN A3 41603 |2016-040E |97.510°| 507.2 | 515.9 |94.857
BIROS 41604 |2016-040F |97.509°| 506.7 | 516.1 | 94.854
M3MSat 41605 |2016-040G | 97.509°| 506.4 | 514.5 | 94.839
SkySat-C1 41601 {2016-040C | 97.509°| 506.4 | 514.2 | 94.836
GHGSat-D 41602 [2016-040D |97.504°| 503.3 | 511.5 [94.799
Flock 2p-11 41608 |2016-040K |97.505°| 503.0 | 516.0 | 94.827
Flock 2p-6 41606 [2016-040H | 97.503°| 503.2 | 515.6 |94.826
Flock 2p-2 41609 [2016-040L |97.506°| 502.9 | 516.0 | 94.826
Flock 2p-9 41610 [2016-040M | 97.506° | 502.4 | 516.7 | 94.826
Flock 2p-4 41611 [2016-040N | 97.507°| 503.7 | 514.7 |94.818
Flock 2p-10 | 41612 | 2016-040P | 97.507° | 503.7 | 514.5 | 94.817
Flock 2p-8 41613 [2016-040Q | 97.507°| 503.6 | 514.5 | 94.817
Flock 2p-7 41615 |2016-040S |97.507°| 503.8 | 514.2 | 94.816
Flock 2p-5 41616 2016-040T |97.508°| 503.5 | 514.3 [94.815
Flock 2p-1 41617 |2016-040U | 97.509°| 503.3 | 514.3 | 94.815
Flock 2p-3 41618 [2016-040V | 97.507°| 503.1 | 514.5 |94.813
Flock 2p-12 | 41614 | 2016-040R | 97.509° | 503.0 | 514.9 | 94.812

ca ISTRAC opravusauum ISRO B baHranope,
JIloKHOY, MHAWNACKAA CTaHUWA B AHTapkTuge,
a TaKxe apeHayemble HOpPBEXCKME CTaHLuu
Ceanbbapa v Tponnb.

Crapt PH PSLV-C34 6bin 36-m B ee ucto-
puun HauyuHas ¢ 1993 r. u 14-m B KOHGUrypa-
umn XL (c wecTblo TBEpPAOTOMIUBHBLIMU YCKO-
putenamu). Mo ynucny cnyTHUKOB B FPynnoBOM
3anycke ctapt (34 cran pekopgHbim ans ISRO
(npepwectsyowunit pekopp — 10 annapatos B
2008 r.) ¥ TpeTbMM B MUpE NOC/Ee FpynnoBbIX
3anyckos B Poccum (33 KA) n CLLIA (29 KA).

Myck C34 cTan Takke YeTBEpTbIM CTapTOM
PSLV B 2016 r. WHAWA ycTaHOBMT HaLMOHaNb-
HbIl peKopd Mo YMCNy 3anyCcKoB B KaneHaap-

HOM rojy B C/ly4ae peanusauuu 3anaaHupo-
BaHHbIX [0 KOHLa 2016 r. ctapToB PH PSLV-C35
n C36.

CTouT 0TMeTUTb, 4T0 13 M3 20 3anyLieHHbIX
CNyTHUKOB NpuHapnexar komnanuam CLUA, He-
CMOTPA Ha 3anpeT, HaNoXeHHbIN BawmnHrToHoM
Ha WCNoNb30BaHWE WHAWACKUX HOCUTENeN.
3anpert pefictyet ¢ 2005 r., korga MHpus ot-
Kasanacb 3aknountb cornawerne Commercial
Space Launch Agreement — CSLA, 3awuuato-
llee MHTEepechbl aMepuKaHCKUX KOMMepYecKux
onepatopos PH. HepaBHue 3anycku cnyTHMKOB
CWA 3 WHann ctanu BO3MOXHbI Gnarogaps
NOBOUCTCKUM YCUAMAM aMEpPUKAHCKON KOM-
naHuu-nocpegHuka Spaceflight Industries.
Hocutenu nerkoro knacca B CLUA noka He mo-
ryT KOHKYpMpoBaThb ¢ uHannckumn PH PSLV no
HaAEXKHOCTM W LeHOBbIM npepnoxeHuam. Mo
AaHHbIM u3aanns The Space Review, cToumocTb
kommepyeckoro 3anycka PH PSLV coctaBnser
okono 33 mnH $. Btopoit rpynnosoil 3amyck
aMepUKaHCKUX CNYTHUKOB MHAmnickoi PH npw
OTCYTCTBUW aMepUKaHO-UHANIACKOTO cornale-
HWA NOKa3blBaeT, YTO Ha PbIHKE CyliecTByeT
60/bLWON CNPOC Ha MYCKOBblE YCAYTU HOCKTE-
neit Manoro v CpefHero Knacca Ana co3paHus
KOMMEPYeCKMX MHOrOCMYTHUKOBBIX FPYNMnupo-
BOK ManorabaputHeix KA.

Mpembep-muuuctp  cTpaHel  HapeHpgpa
Mogu (Narendra Modi) uepe3 TBUTTEp no-
3apasun konnektus ISRO c ycnexom u oxa-
paKTepK130BaN 3anycK Kak «MOHyMeHTaNbHOEe»
poctmxkenue. [pyroit  unmHoHuk ISRO Ha
npecc-KoHMepeHLUMN Ha3Ban HafeXHbIA HOCH-
Tenb PSLV «cumBonom ycnexa ISRO».

YcoBepmeHCTBOBAHHLIN
CIMYTHUK BMAOBOM PAa3BEAKN
Cartosat-2C cran yeTBepTbiM B Cepun annapa-
TOB BbICOKOZETaNIbHOI CbEMKM CYyOMETPOBOTO
paspewenus Cartosat-2. Ha opbute yxe akc-
nnyatupytotca Tpu KA: Cartosat-2, -2A u -2B,
3anyuweHHele B 2007, 2008 1 2010 rogax*
N3BecTHo, 4TO ABa U3 HUX (-2A u -2B) aBns-
l0TCA CNYTHUKaMu BUAOBOW pa3Begkn Mu-
HucTepcTBa 060poHbl, a Cartosat-2 ucnonb-
3yeTcA Kak annapat ABOWHOr0 Ha3HayeHus
B BOEHHbIX W rpaXfaHckux uensx (noppob-
Hee — HK N23,2007; N26, 2008; N29, 2010).

Bcero B cocTaB HauuoHanbHoOW rpyn-
nupoekn [133 WHpum Bxopat 11 cnyTHMKOB
CbEMKM 3eM/IU Ha HU3KUX KPYroBbix opoMTax
(6e3 yueTa KA SARAL c ansTumeTpom).

[na 3ameHbl Tpex [JedcCTBYOWNX Ha
opbute cnytHukos Cartosat-2, -2A u -2B
npeAnonaraeTca W3roToBUTb UM 3anyCTUTb
B 2016-2018 rr. Tpn KA ycoBepleHcTBO-
BaHHON cepumn Cartosat-2C, -2D u -2E, ko-
Topble u3BecTHbl B ISRO nop 0603HaueHuem
Cartosat-2 series. Mo oduumanbHbIM JOKY-
meHTam ISRO, HoBble KA npefHa3HayeHs! ans
KOHTPONIs 3eMenob30BaHus, HaboaeHus
33 BOAHbIMU pecypcamu U [LOPOXHOI CeTbio,
ONS BbIABNEHUS M3MEHEeHWl NpUPOAHOro M
TEXHOTEHHOr0 XapaKTepa W pasfiNyHbIX Kap-
Torpacduyeckux n M’MC-npunoxeHuit.

[Inf nposiCHeHWs BeLOMCTBEHHOW Nnpu-
HAIEXHOCTM  NEePCNeKTUBHBIX  CMYTHUKOB
HeobxoauMO 06paTUTLCA K OIOAKETHBIM
nokymeHTam ISRO, oTkyma cnepyert, yto pac-
xoabl Ha usrotoBneHne KA Cartosat-2C ot-
cytcteytoT B Glogkete ISRO 3a nocnegHue
rogbl (a cnepoBaTenbHO, 33 CMYTHUK MAaTUT

Apyroe BefoMcTBO). TakuM 06pa3oM, HOBBIA
cnyTHuk Cartosat-2C MOXHO OTHeCTH K annapa-
TaM BWJ0BOI ONTUKO-31EKTPOHHOW pa3BeaKu.
B nonb3y 3Toro ectb u apyrue hakTbi: B OTKPbI-
TOi NeyaTn HeT NoApOBHOro ONMCaHUsA Xapak-
TEPUCTUK CMYTHWUKA, @ UCTOUHUKU B UHAMNACKNX
CMW yBepeHHO co06LWatOT 0 BOEHHBIX 33fayax
MUCCUU.

060poHHble 3agaun Gyaet pewarts U cne-
aytowmint KA — Cartosat-2D, a TpeTuit cnyTHUK —
Cartosat-2E — moxHo otHectn k KA pBoitHoro
Ha3HayeHus, Tak kak opranusauun ISRO Ha
nporpammy Cartosat-2E BblgeneHo 1.6 mnpa
pynuit (23.8 MaH $). BepoATHO, yKasaHHbIN
CNYTHUK 3aMeHUT Ha op6uTe Cartosat-2 u 6y-
[€eT UCNONb30BAThCA B KOMMEPYECKUX LiensX.

Hoseiit KA nsrotoene B LieHTpe kocmu-
yeckux npunoxennit SAC (Space Applications
Center) B Axmepabape v npowen McnbITaHUsA
B CnytHukosom LeHTpe ISAC (ISRO Space
Center) 8 batranope. Cygs no ony6aukoBaH-
HbIM faHHbIM, Cartosat-2C KOHCTPYKTUBHO aHa-
NOTMYeH NpeAlecTBEHHUKAM 1 CO3AaH Ha 6ase
VHAWIACKOW  cpefHepa3MepHon naathopmbl
IRS-IT c TpexoceBoil cuCTeMOI OpUeHTaLuN.
Mnatdopma umeet Gopmy WeCTUrpaHHoON npu-
3Mbl (2.5%2.4 M), B LIEHTPe KOTOPOIl pa3melleH
LJIMHHO(OKYCHBIA 3epKaNnbHO-NH30BbLIA  Te-
neckon c aneptypoii guametpom 0.7 m. Ha kop-
nyce 3aKpenseHbl YeTblpe packpbiBaemble na-
HENN CONHEeYHbIX GaTapeit NNOWAAbl0 4.64 M2
1 MoLHOCTbIO 986 BT, ABe aHTEHHbI nepeaayu
AaHHbIX Ha 3emnto (0fiHa — C ABYXOCEBbIM Kap-
LaHHbIM NOJJBECOM W BTOPAs — C HEMOABWXHOI
nonyctepuyeckoii ®AP), 3Be3aHble faTYNKN W
YeTblpe MaxoBUKa.

KOHCTpyKTOpbI  3aMeHUAU  HUKeNb-Kaj-
MUeBble aKKyMynATOpHble 6aTtapen Ha NUTHWii-
MOHHble eMKoCTbio 36 A.4. Ha nnatdopme npu-
MeHeHbl LTaTHble MarHUTHble CUCTEeMbl pas-

ocmamoyHo20 pecypca.

* Oco6HAKoM cmoum nepabiti CNymHUK ¢ «kapmozpaguyeckum» HaumeHosaHuem Cartosat-1 (IRS-P5),
OCHaLWeHHbIL 0ByXKamepHOU onMUKO3IeKMPOHHOU cmepeocucmemoll 0714 monozpaguyeckoli cbemMKu
3emnu ¢ paspeweruem okono 2.5 m. OH 6bii 3anyweH 8 danekom 2005 2. u 3KcnIyamupyemcs 8 npedenax
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Boicora Macca,

Haumenosanue fara

[enicTBylowme nHauiickme KA c annapartypoin
CbeMKM 3emMnu Ha HU3KMUX opbuTax

(cuHss, 3eneHas, KpacHas,
onmxHas NK);

Monoca & pajnomeTpuyeckoe

Pa3pe-

Hocurens |op6utel,

HAarunku 3axsara,

KA 3anycka
KM
LISS-3 235 140
Resourcesat-1 | 17.10.2003 |PSLV-C5 | 817 | 1360 | LISS-4 56 70
AWiFS 56.70 740
LIsS-3 235 140
Resourcesat-2  |20.04.2011 |PSLV-C17| 817 | 1206 |LISS-4 56 70
AWIFS 56.70 740
LISS-3 235 140
Resourcesat-2A | 2016 (nnaw) |PSLV-C36| 817 | 1210 | LISS-4 5.6 70
AWiFS 56-70 740
2%
f,;s”_‘;?” 05.052005 |PSLV-C6 | 618 | 1560 | ANA e
PAN-F 55 (MoHo)
Cartosat-2 10.01.2007 |PSLV-C7 | 630 | 650 |PAN 08 956
Cartosat-2A*  |28.04.2008 |PSLV-CO | 630 | 690 |PAN 08 96
Cartosat-28* | 12.07.2010 |PSLV-C15| 630 | 694 |PAN 08 96
RN 0.64 10
Cartosat-2C*  |22.06.2016 |PSLV-C34| 505 | 728 | HRMX Te0 I
EMV o
X iy 0.64 10
Cartosat-2D 2017 (nnaw) | PSLV 505 728 | HRMX 167 10
EMV o
RISAT-2* 20.042009 |PSLV-C10| 609 | 300 |PCAX- 1-50 | 10-240
JAmnanasoHa|
RISAT-1 26.042012 |PSLV-C19| 540 | 1850 |PCA 150 | 10-220
HRSAR
Oceansat-2 23.092009 |PSLV-C14| 720 | 960 |oCM 230360 | 1420
SCAT 50km | 1400
ScatSat-1 2016 (nnat) |PSLV-C35| 720 | 360 | OSCAT 25km | 1400
MADRAS | 6-40km | 1700
Megha- Tropiques | 12.10.2011 |PSLV-C18| 870 | 960 |SAPHR | 10km | 1700
SCARAB | 40km | 2240

lpumedanns.

1. CnytHukn Cartosat-2A, -2B,

-20, -2D n RISAT-2 ssnstotcs annapatamu BUA0BOVA PasBEAKN

paspeluenune nossiweHo ¢ 10
no 11 6ur.

MapameTpel  Teneckona
Cartosat-2C He ony6auko-
BaHbl. PaHee Ha annaparax
3TOM Cepuu npUMeHAnachb
03C PAN maccoit 120 kr c
0CeBbIM  [ABYX3epKa/bHbIM
Teneckonom Puun-Kpetbena
C (OKYCHbIM paccTosHMeM
5.6 M (OTHOCMTENbHBI ¢o-
kyc 1:8). B kauectBe npuem-
HUKa ucnonb3osanach [M3C
Tna THX31543A ¢ nuHeitka-
MU IMHON 12 288 3nemMeHTOB
pa3mepom 7x7 MKM, 4TO 06e-
CneynBano npu Cbemke C Bbl-
coTbl 630 KM NPOCTPAHCTBEH-
Hoe paspeweHue 0.79 M B
nonoce WUPUHOM 9.6 KM.
MoxHo nonarats, 4TO paspe-
weHue Cartosat-2C ynyyweHo
100 0.63 M 33 CYET CHUXKEHUA
opouThl go 505 KM, a nono-
cy 3axsata wupuHon 10 KM
Aenaet BO3MOXHOW cGopka

M UCTONb3YI0TCA B MHTEPECax MuHo60poHs! Vikann.
2. He y4reH KA SARAL ¢ anstumetpom Ka-guanasoxa yactot ALTIKA.

rPY3K1 MaxoBMKOB W ABUraTeNbHas yCTaHOBKa
(Bocemb P[, Ha ruppasuHe Taroi 1 H, 3anac
TONAMBA — 63 Kr) A Pa3rpy3ku 1 KoppeKLuu
opbuTLI. PacyeTHbI CPOK aKTUBHON 3Kcnnya-
TaLuK cocTaBnsieT 5 NeT, HO TPU CNyTHUMKa Cce-
pun -2, -2A v -2B npogonkatoT ycnewHo pado-
TaTb 3@ Npefenamu pacyeTHoro cpoka.

MnasHbiM oTanynem KA Cartosat-2C ot
npeALWecTBEHHUKOB CTana yCOBepLIEHCTBOBAH-
Hasa 03C ¢ aeyma kamepamu — PAN u HRMX u
HoBbiMK [M3C-maTpuuamm, KOTopele NO3BOASAIOT
NOBbICUTb MPON3BOANTENLHOCTb annapaTtypbl 1
MH(OPMATMBHbIE CBOICTBA M306PAKEHUIA:

@ NPOCTPaHCTBEHHOE pa3pelueHne ynyy-
weHo ¢ 0.8 0 0.63-0.65 M Npu cbemKe B HAAUP
B naHxpomatuyeckom pexume (0.45-0.9 Mkm);

@ NpUMEeHeHbl  MaTpulipl C  BPEMEHHOI
3afiepxKoit Hakonnexus B3H (paHee — acuu-
XPOHHBII PEXUM CbeMKN);

# peann3oBaHa CbemKa B YeTbipex 4onon-
HUTENbHbIX Y3KUX CNeKTpanbHbix 30Hax B1-B4

N3C-maTpuy, pANHONM CBbIWeE
16000 anemeHTOB.

Kamepa HRMX obecneunsaer cbemKky B ye-
Thipex nonocax BuaumMoro u 6nmxHero NK-aua-
nazoHa (0.43-0.52, 0.52-0.61, 0.61-0.69
n 0.76-0.90 mkm). B oueHke npocTpaH-
CTBEHHOTO pa3pelleHns MCTOYHUKN pac-
xopaTca. B pokymeHtax 2012-2013rr.
npumenutensHo K Cartosat-2C purypupytot

‘ I 4o BT
1 0xBaTbiBaeMoi nnowagsto 1x1 kM, BTopas —
¢ paspelweHuem 0.4 M Ha nnowaam 0.3x0.2 KM.

Annapar ocHalleH ByMA TBEPAOTENbHbIMU
3aNOMUHAOWMMIN  YCTPONCTBAMU  CYMMAPHOIA
eMKoCTblo 600 F6UT 1 annapaTypoii nepefaun
A2HHBIX MO BbICOKOCKOPOCTHO PagnonnHui B
X-AuanasoHe yactot (320 MouT/C), npumMeHseT-
A CKaTue UHopMaLMKM Ha OCHOBE AUCKPETHO-
ro BeiBneT-npeo6pa3oBaHus 1 KpUNTOCTOIKOe
wndpoBaHue faHHbIx no ctaHpapty AES. Cnyt-
HUK MOXET OTKIOHATb ONTUYECKYl OCb Tene-
CKoOna B npefenax +45° 0T HagMpa Ans CbeMku
00BEKTOB B TPEX OCHOBHbIX PEXUMaX — Kaapo-
BOM, NNIOWWAAHOM, MHOTOPaKypcHOM (cTepeona-
pbl, TPUNNETH U Ap.). TOYHOCTb KOOPANHATHOM
NpuBA3KM M300paxeHuii nocne HasemHol 06-
paboTku moxet gocturath 5m (CE90). Yeenu-
YeHa aBTOHOMHOCTb PaboTkl 6OPTOBLIX CUCTEM.

OCHOBHble  XapaKTepUCTUKN  UHAMNACKNX
KA cepuit Cartosat-2 n nepcnekTusHbix KA
Cartosat-3 npusegeHsbl B Tabauue.

Cucrema

BHAOBOW pasBeAkn UHanmn
[epBbIii 3KCNEpUMEHTaNbHbLIA CNYTHUK BUAO-
BOIt pa3Benkn NHauu meTpoBOro paspeleHus
TES, co3pmaHHblit npu cogeiicteumn WN3pauns,
6bin 3anyweH B 2001 r. 1 ycnewHo otpabo-
Tan Ha opbute 10 net. Mo gaHHbiM CMU, Gna-
rofaps TECHOMY COTPYAHWYECTBY crewucnyx6
NHaum n W3pauns B obnactu Kocmuyeckoi
passefku NHAMA MOXKeT Ha B3aMMHOI OCHOBE
ucnonb3osatb pecypchl KA TechSAR, cnytHu-

OCHOBHbIe XapaKTepUCTUKMN
mHaunckmnx KA Cartosat

Cepun KA
Napamerpb!

Cartosat-2, Cartosat-3,
-2A, -2B -3A, -3B

NPUEMHUKN WHUPUHOIA cBbIe 6500 anemeH-  Tomsi sanycka 2007, 2008, 2010  2016-2018 2018
T0B, 06ecneynBaiolMe B NONOCE WUPUHON fnb'm”"pﬁ"‘“"v“” ggg ?gg 1455000
acca, Kr
10 km paspewenme 1.57 M. B nyGAMKAUMM o cicoac|  pan|pAN, HRMK, EVM | PAN, HRNIX, MIR
2016 r. ana cootsetcTBytoweln kamepbl KA npocrpancreenmoe
Cartosat 2E pgBoliHOro Ha3HauyeHMA NpPUBO-  Paspewere, m
AUTCA NPOCTPaHCTBEHHOE paspeliee 2 M. ~oor :AASN 081 0'613;%65 0'125
B pAne MCTOYHWKOB YKA3aHO, YTO CYT-  _yonecou wiR _ - 5
HUK TaKXKe MOXET OCYLWECTBNATb BbICOKO-  CootHowehne
curHan/wym 280 S
JeTaNbHYl0 BUAEOCHEMKY OOBEKTOB, A/ o Y
IPUHA NONOChI
Yero yCTaHOBEHbI iBE 3KCMEPUMEHTaNbHbIE Wg’m o 96 10 1615
kamepbl noj o6o3HaveHusmu EMV (Event  Ppamomerpmieckoe . " .
Monitor - Video). Mo oduumnansHoit nHdop- z‘“"ﬂ”e"”ev W
NCNO Y3KMX
mMaunm, kamepsl EMV GyayT yCTaHOBAGHBI HA  gracmansisix ok - 4 4ut
KA Cartosat 2E: ogHa — c pa3peweHnem 0.5 M 06bem 3y 64 T6ur 600 r6ur 2 Teur
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KoB BU0BOW pa3seaku M3pauns cepun Ofeq u
NPUHUMATL HA COBCTBEHHYIO CTAHLMIO CHUMKM
u3pannbckoro kommepyeckoro KA Eros-B.

B coctaB Ha3eMHOro cermeHTa cucTeMmbl
BWAOBOI Kocmuyeckoli passepku (BKP) Wn-
OV BXOAAT MexBupoBoi ueHtp BKP DIPAC
(Defence Imagery Processing and Analysis
Centre) B [lenu, cTaHumus ynpasnenus B bxona-
ne, nofgpasaenequs 06paboTky U aHanu3a reo-
NPOCTPAHCTBEHHON MHbOpPMaLMK npyu Wrabax
Tpex BUAOB BoopyxeHHbix cun. Lentp DIPAC
OblNN BKNIOYEH B CTPYKTYPY Pa3BeblBaTeNbHOTO
areHTcTBa MuHo6opoHsl Defence Intelligence
Agency (DIA). WHdopmauus, nonyyaemas co
cnyTHuKoB 4epe3 uUeHTp DIPAC n areHtcTBO
DIA, cTaHOBMTCA AOCTYMHA CO0OLWECTBY Cnew-
CNYXO6 W BbICWEMY PYKOBOACTBY CTpaHbl Yepes
annapat CoBEeTHUKA NPeMbepP-MUHUCTPA MO Ha-
uMoHanbHol 6esonacHoctn (National Security
Adviser, NSA). K 2015 r. B ueHTpe DIPAC pe-
anu30BaHa TEXHONMOMUs nepefayu u3obpaxe-
HWiI NOTPeBUTENAIM NO 3aCeKPeyveHHbIM KaHa-
NaMm CBA3W C MUHUMANbHOM 3afepXKOM nocne
CbEMKM.

Mo paHHeim CMW, nocne peopraHu3sauuu
cneucnyx6 Wuaum B 2004 r. TexHudeckue
BUIbI Pa3BefKM, BKOYAS KOCMUYECKYIO U pa-
AVO3/IEKTPOHHYI0, 06beANHEHb B OpraHu3a-
umio National Technical Research Organization
(NTRO), Takxe HaxOAAWYOCA NOJ KOHTPOsEM
coBeTHMKa NSA.

B coctaB coBpeMeHHOI cucTeMbl BUAOBOW
pa3senku MHanu BxoaaT yetbipe KA: Tpu ¢ on-
TO3NEKTPOHHON annapatypoit — Cartosat-2A,
-2B, -2C v paguonokaumnoHHbini KA RISAT-2 ¢
PCA metpoBoro paspeweHns X-guanasoHa.
B kayectBe cnyTHUKOB ABOMHOrO Ha3HayeHUs
ucnonb3yoTca ewe ontuyeckuit KA Cartosat-2
u paguonokaunoHHslit RISAT-1 ¢ PCA C-gua-
nasoHa yactot. Mpuem u 06paboTKy AAHHbIX
CNYTHWUKOB [IBOMHOTO Ha3Ha4YeHWA OcCyllecT-
BAAeT HaunoHanbHbli LeHTp [133 NSRC opranu-
3auuu ISRO.

CnyTHMK aBOMHOrO HasHayeHus Cartosat-2
BHEC CBOW BKnaf B KapTorpadupoBaHue ro-
pogoe MHanu. Ha oduunansHom reonoptane
bxysaH (Bhuvan) opranusauun ISRO B oT-
KpbITOM [0CTyne npefcTaBfeHbl Mo3anyHble
CNYTHUKOBbIE NOKpPbITMA 269 ropogos NHanm ¢
paspelennem 1 M n Tepputopun 32 WTATOB C
paspelleHnem 2.5 M; Ha OCHOBe CMYTHUKOBOW
MHGOPMALUM Ha TEPPUTOPMIO CTpaHbl paspa-
60TaHbl M 0GHOBASIOTCS TONOKAPTHI MACLITAb0B
1:50000 » 1:10000. 3a BpeMs CyleCTBOBAHMUSA
reonoptana bxysaH nonb3oBaTenu ckavanu
2.8 MJIH U306paXeHUit 1 reonpoayKToB.

HepcnekTMBLI
B 6nuxaiiwme rogsl WHAns nnaHupyet nonon-
HUTb FPYNMUPOBKY CNYTHUKOB [133 HOBbIMM an-
napaTamu. Annapartel Cartosat-2D u -2E moryt
ObiTb 3anywieHsl B 2017 1 2018 rr. coBMeCTHO
C NepBbIM UHAMACKUM MUKPOCTYTHUKOM BbICO-
KopeTtanbHol cbeMku MICROSAT. B pesynbTate
NHpns 3aBepwnT 3amMeHy CMyTHWUKOB cybme-
TpoBoro paspewenus Cartosat-2, -2A u -2B
Ha ycosepleHcTBoBaHHble KA -2C, -2D u -2E,
KoTopble OyAyT pa3MelleHbl Ha CONHEYHO-CUH-
XPOHHOW opOuTe BbICOTON 505 KM B OfHOIA
NNOCKOCTU C MECTHbIM BPEMEHEM NnepeceyeHus
sksaTopa 09:30.

B 2016/2017 cmHaHcoBoM ropy (Hawan-
ca 1 anpens 2016 r.) oxupatoTCA ele YeTbipe
crapta PH PSLV (C35 - C38) c 0cHOBHbIMM Ha-
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A Cartosat-2C

A Cartosat-2E

A Cartosat-3

rpy3kamu ScatSat-1, Resourcesat-2A, EMISAT u
Cartosat-2D.

OkeaHorpacuyeckmit KA ScatSat-1 ocHa-
weH CBY-30HAMpOBLYMKOM aTMOChEpBI U CKaT-
Tepometpom OSCAT Ku-ananasoHa yacTtoT gns
“3MepeHns CKOPOCTH NPUBOJHOTO BETPa C pas-
pewennem 25 KM B nonoce 3axsata 1400 KM.
CnyTHUK MO3BONUT BOCMOJIHUTL MOTEPID WH-
topmaumn 13-3a BbIXOAA M3 CTPOS aHaNormy-
Horo npu6opa Ha 6opty KA Oceansat-2.

MHuorouenesoit KA Resourcesat-2A ¢ Tpe-
M 03C pasnuyHOro NpoCTPaHCTBEHHOrO pas-
peweHns (6, 23 u 65 M) npefHasHayeH Ans
pelleHns LWKUPOKOro Kpyra PpauuoHanbHOro
NpUpPOAONONb30BAHUA U 3aMEHUT Ha opbuTe
Resourcesat-2.

HasHauenne KA EMISAT noka Heun3sBecT-
HO — BO3MOXHO, 3T0 OYAET NepBblit UHANACKUI
CNYTHWK PafMO3NEKTPOHHON Pa3BefKM.

Ha pasnuuHbix 3Tanax M3roTOBNEHUs Ha-
xopATcA okeaHonoruyeckuii KA Oceansat-3
(cpok rotoBHOCTM — 2018 1), paAMONOKaLMOH-
Hole KA RISAT-1A (2019 r.) ¢ PCA C-guana3soHna
yactot, RISAT-2A ¢ PCA X-anana3oHa u NISAR
C [ABYX4YaCTOTHbIM pajuonokatopom (3amyck
nocne 2020 r.).

WHaus nnaHupyeT BbIBECTM Ha reocta-
UMOHAPHYID OpOMUTY HOBbIA  METEOCNYTHUK
INSAT-3DR co cKaHupyloWwmUM paguomMeTpom
n CBY-30HAMPOBLMKOM aTMOCGEpDI, @ TaKxKe
KA GISAT gna onepaTMBHOrO 1 AeTaNbHOrO Ha-
OntofeHns 3emnu ¢ paspelueHnem fo 50 M.

KoHcTpykTopl  ISRO  paspabatbiBatoT
CNYTHWUKW BMAOBOI pa3Befku 3-ro NOKoNeHus

Cartosat-3 Ha 6a3e HoBOW nnaTopmbl Mac-
coit 1500 kr. MepcnekTusHbiii KA 6ypeT ocHa-
weH 03C ¢ npocTpaHCTBEHHbIM pa3pelleHnem
0.25 M B naHxpomaTU4yecKom pexume n 1 m B
yeTblipex CNeKTpanbHbIX KaHanax (CUHMI, Kpac-
Hblit, 3eneHblil, 6nmxHnit UK). TMnanupyetcs
TaKxe yctaHoBuTb kamepy MIR ansa gHeBHOM 1
HOYHOW cbeMKku B cpepHeit yactn UK cnektpa
(3-5 MKM) unu runepcneKkTpanbHylo Kamepy.
Mepebiit cnyTHuk Cartosat-3 nnaHupyetcsa Bbl-
BECTW HAa HU3KYI0 MONAPHYID OpOUTY BbICOTOM
450 km nocne 2018 .

TpeTmit MMHMCIIYTHUK
rpynmupoBku SKYSAT

SkySat-C1 cTan Tpetbum cnyTHUKOM B 0op6u-
TaNbHOW TPYNMUPOBKe aMepuKaHCKON Komna-
Hum Terra Bella (no 8 mapta 2016 r. — SkyBox
Imaging) — 04HOro M3 cambix U3BECTHBIX KOC-
MUYECKUX CTapTanoB KanudopHuiickoir Cu-
JIMKOHOBOW JonuHbl. KomnaHusa, co3gaHHas B
2009 r., nnaHupyet copmuposatb u3 24 KA
opbuTanbHyto cuctemy, kotopas obecneyut
MHOTOKPATHYIO MyJIbTUCNEKTPANbHYIO U BUAEO-
CbeMKY 1060ro paioHa 3emau C METPOBbIM
paspelueHuem.

B 2012 r. komnaHus cobpana oT MHBECTH-
LMOHHbIX POHR0B 0KoMo 91 MaH $ u 3anycTu-
na nepeble 3kcnepumeHTanbHble KA SkySat-1
(2013) u SkySat-2 (2014). CnyTHukM no3so-
NN He TONbKO NMOATBEPAUTb Peann3yemocTb
TEXHUYECKUX PeleHUii, HO U HauyaTb KoMMep-
YeCcKOe pacnpocTpaHeHWe CHUMKOB, mnocne
yero kopnopauus Google B 2014 r. npuobpena
cTapTan 3a 500 miH $, nepenMeHoBaB Komna-
Huto B Terra Bella. busnec Terra Bella HaueneH
Ha PbIHOK arpo- W Necoxo3sNCTBEHHbIX 3afay,
a Take Ha KOHTPo/b OOBLEKTOB W aHanu3 06-
HApYXEHHbIX  U3MEHeHUN  (HeZBMKMMOCTb,
NpoON3BOACTBO, UHGPACTPYKTYypa U Mp.), yuu-
TblBasi BO3MOXXHOCTb MHOFOKPATHOW B TeYeHue
CYTOK CbeMKM 0OBEKTOB MHTEPECA C METPOBbIM
NPOCTPaHCTBEHHbIM pa3pelueHneM. AreHTcTBO
reonpocTpaHcTBeHHONW pa3sepkn NGA Takxe
NpOABNAET UHTEPEC K CepBMUCaM OnepaTUBHOM
cbeMku 3emnn komnanuu Terra Bella.

KoHcTpykuus KA ponxHa coBmewarb OT-
HOCUTENbHYIO [AeWeBU3Hy, Manble rabaputbl
1 [eleBble 3N1eKTPOHHbIE KOMMOHEHTbI UHAY-
CTPUANbHBIX CEPUii C MHHOBALMOHHbBIMU TEXHO-
V¥ SkySat-C1

N

3ANYCKH KOCMUYECKUX AMMAPA!
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A [lo 2018 r. 6ypneT 3anyweHo 19 KA SkySat
NOTUAMMU CbEMKM U 06pabOTKM M306paxeHuil.
Cyaa no oduumanbHoit MHPoOpMALMY, K HOBbIM
TeXHUYECKUM pEeLIeHUAM OTHOCATCA:

@ OpUrMHanbHas  cxema  OMTUYECKOro
CEeHCOpa C MHOTOKPATHOW MepeKpbiBaloweii-
Cs CbEMKOI Kaxporo obbekTa (TexHonorus
PushFrame) Ha BbICOKOCKOPOCTHOW MaTpuy-
Hbiit CMOS-ceHcop ¢ nocTobpaboTkoil Ha 3emne
(NpUHLMN Ha3eMHOW BpeMEHHOW 3aAepxKu C
HakonneHuem B3H);

& napabonuyeckas aHTEHHA BbICOKOTO
YCUNEHUS, COBMeLLEHHas C KPbIWKON onTuye-
CKOW CUCTEMbI, @ TaKXKe BbICOKOI(D EKTUBHBIN
nepefaTyuK, no3BonslMe nepefaBatb AaH-
Hble N0 BbICOKOCKOPOCTHbIM ~PafUONHUAM
B X-AMana3oHe yYacToT Ha MajorabapuTHble
Ha3eMHble CTaHLMW C NPUEMHBIMU aHTEHHAMM
anametpom go 1.5 m;

® BU[lEOCbEMKA CIOXETOB W3 KOCMOca C
METPOBbIM pa3peLleHuem.

CnyTHUKM-NPOTOTUNbI (OTHECEHBI K NEepBO-
My MOKOJIEHUI0) pa3paboTaHbl Ha Gase MUHM-
nnatdopmbl B hopme napannenenunefa pas-
mepom 0.6x0.6x0.8 M C opueHTaLMeit no Tpem
ocamM. Macca KA nepsoro nokonexus okono
90 Kr, CpeAHeBWUTKOBas MOLWHOCTb CUCTEMBI
3nekTponuTanus — 120 Bt (naHenu conHeyHbIx
6atapeit pasmelyeHsl Ha kopnyce KA), pacyer-
HblIit CPOK 3KCNyaTaumum — 6onee 4 ner.

OnNTUKO-3NEKTPOHHAs  cuUcTeMa  Maccom
23 Kr NOCTPOeHa No onTU4yeckoir cxeme Pu-
yn-KpetbeHna (auamerp aneptypel — 35cm,
(hoKycHoe paccTosiHne — 3.6 M), 3epKkana u3-
rOTOB/IEHbI U3 KapOuaa KpemHus dupmoii L-3
Integrated Optical Systems. B cokanbHoit
nnockoctu npumenstotcs Tpu CMOS-matpu-
ubl CIS2521F pasmepom 2560x2160 nukcenei
(pa3mep nukcens 6.5 MKM), pacnosioxeHHble B
WaxXMaTHOM nopsagKke. YacTb Kax[on MaTpuubl
MCNoNb3yeTcs ANA MaHXpPOMAaTUYECKOW CbeM-
KW, Apyras 4yacTb, NOKpbITas GpuabTpamu, — ans
MYNbTUCMEKTPANbHOM CbEMKU.

lpocTpaHCTBEHHOEe — pa3pelleHne  npw
CbeMKe B Hagup nocne o6paboTku Ha 3emne
posopmutca go 0.9 M B NaHXpoOMaTUYeCKoOM U 4o
2 M B YeTblpex CMeKTpasbHbIX 30HaX, WUPUHA
nonockl 3axeara — 8 kM. CnyTHuK obecneuu-
BAeT CbeMKY B YeTblpex pexumax: KafpoBblid,
MapwpyTHblit (8o 100 KM AnUHOI), naowagHom
1 Buaeo. [MpoaomKUTENbHOCTL BULEOCIONKE-
Ta — 90 cek, yacToTa cbeMku — 30 Kagpos/cexk,
supeotdopmat MPEG4 H.264, pa3mep kagpa Bu-
Aeokamepsl 2.0x1.1 Km.

MakcumanbHble Yrabl OTKNOHEHUS UHUM
BU3MPOBaHMA OT Hagupa — Ao 30°, papmome-
Tpuyeckoe paspeleHue — 11 6ut. CkopocTs ne-
pefauu uHbopmauun >480 M6ut/c no paguo-
NNHWUK X-AManasoHa.

N3roToBnB CaMOCTOATENbHO [iBa MeEPBbIX
KA, komnanus pa3mectuna 3aka3s hupmel Space
Systems/Loral (SS/L) Ha panbHeiiwee npous-
BofcTBO 19 cepuitHbix KA BTOporo nokoneHus
ABymsa naptuamu (13 u 6 KA). Hosblit cnyTHuK
SkySat-C1 (BcTpevatotcs Takxe 0603HayeHUs
SkySat-3 u SkySat Gen 2-1) cTan nepBsbiM an-
napaToMm 13 CepuM, U3roTOBEHHO! KOMNaHuei
SS/L. B koHcTpykuuio KA BTOpOro nokoneHus
BHECEHbI U3MEHEHUS:

« Bnepable npuMeHeHa 1Y koppekuun op-
OUTbI C YeTbIPbMS MUKPOABUTATENAMY TATOI MO
1 H komnanum ECAPS Ha ManoTOKCMYHOM OHO-
KOMNoHeHTHOM Tonnuse LMP-103S (puHutpa-
mup ammoHus ADN), npuyem pns pasmeleHus
[Y Bbicota nnatdopmbl yBenuyeHa Ha 15 cm
(pa3mep 0.6x0.6x0.95 M), a macca KA Bbipocna
¢ 90 po 110 kr;

“ YCTaHOB/NEHbI HOBbIE MaXOBUKM, KOTOpbIE
yBenuuunu B 5 pa3 ckopoctb pazsopota KA u
NOBBLICUAN NPOU3BOAUTENBHOCTb CbEMKW Ha
BUTKE;

“ YNyYLWEeHO NPOCTPaHCTBEHHOE paspelle-
Hue 03C (no HekoTOpPbIM AaHHbIM, 4O 70 CM).

22-24 vioHA annapaT nNpoBen cepuio Ma-
JIbIX KOPPEKLMIA, B pe3ybTaTe KOTOPbIX MOSHAN
cBO 0pbuTy NpumMepHo Ha 0.7 kM. Yepes Tpoe
CYTOK nocne 3anycka Ha SkySat-C1 Gbina BKAto-
YeHa OMTOINEKTPOHHAS CUCTEMA U MOJYYeHb
nepable CHUMKM 3eM1 BbICOKOTO KayecTsa.

Komnanua nnanupyetr pgo 2018 r. 3any-
ctutb 19 cepuitHbix KA ¢ nomowbio PH pas-
JIMYHOrO TWUNa, B ToM yucne Vega, Minotaur u
LauncherOne, n npuctynuna k paspa6otke KA
cnepytoueit cepun SkySat-D.

Kocmmnueckni
NpPOTUBOMNOXXAPHLIA
muHMAo3op BIROS

MunucnytHuk  BIROS  (Bispectral Infrared
Optical System) maccoit 130 kr paspaboTaH
no 3akasy [epMaHCKOro a3poKOCMUYECKOro
ueHtpa DLR pna cneumanu3npoBaHHOW cu-
CTeMbl AETEeKTUPOBAHMA NOXapoB* Ha 3emne
B uHbpakpacHom (MK) guanasoHe anektpo-
MarHuTHbIX BOMH. CnyTHMK co3paH Ha 6ase
OAHOTUMHOrO 3KcnepumeHTansHoro KA TET-1
(Technologie Erprobungs Trqager-1), 3any-
weHHoro B 2012 r., u BMecTe ¢ HUM obpasyeTt
cuctemy FireBird pnsa onepatuBHoro pevek-
TUPOBAaHWA TEPMOTOYEK U TeMMepaTypHbIX
aHoManuin (NPUPOAHBIX MOXApOB, BYIKAaHOB,
(haKenoB CKWUraHWs NOMYTHOTO rasa, WHAY-
CTpUANbHBIX U NPUPOSHBIX UCTOYHUKOB TEMNA)
B VIK-guana3oHe c BbICOKUM NMpPOCTPAHCTBEH-

A MNepsbiin cumox cnnyMKa SkySat-C1: c'ranuu «Conm«ep ®unp» B Yukaro
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HbiM pa3pelweHuem (200-300 M BmecTo 1 kM
y ONepaTUBHbIX METEOCMYTHUKOB).

Annapat BIROS paspabotaH komnaHusaMu
Kayser-Threde GmbH (ronosHas), Astrofein
(nnatchopma) u wuHctutyTamm DLR Ha ocHo-
Be KocMuyeckoit nnatdopmsl TET-X, koTopas
nmeeT (opmy napannenenunesa v ABnAeTCA
YCOBEPLWEHCTBOBAHHbIM ~ BapMaHTOM  nniat-
tdopmbl KA TET-1 ¢ TpexoceBoit cucTemoii
opueHTauuu. FabaputHele pasmepbl naatgop-
Mbl — 0.67x0.58x0.88 m, macca — 70 Kr, macca
none3HoW Harpyskum — 60 Kr, CPOK aKTUBHOM
3KcnayaTaumn — ot 3 o 5 NeT ¢ BEPOATHOCTbIO
0.7. IneKTponuTaHue obecneyusanT Tpu na-
Henu ConHeyHbx GaTapeit MowHocTbio 280 BT
W NUTUIA-MOHHAA aKKyMynaTopHas Gatapes.
TOYHOCTb M3MepeHUs opueHTauuu oceit — 2”,
TOYHOCTb ONpefeneHns KOOPAMHAT LeHTpa
macc KA - 10 m.

Mo cpaBHenuto ¢ KA TET-1 yayyweHsl cu-
CTeMa 3M1eKTPONUTaHMsA, pauonepeaaTinkn u
6OpTOBbLIE KOMMbIOTEPLI, YCTAHOBNEHBI HOBbIE
MaxoBuKu, 1Y maHeBpupoBaHWA 1 annaparypa
ANA 3KCNepuMeHToB. B cocTas cuctembl ynpas-
NEHNA BXOAAT [Ba AYONMPOBaHHbIX MUKPO-
npoueccopa Ha 6a3e MMBM Xilinx u Power PC,
pabortatowme B onepauynoHHoi cpese RODOS.

Ha cnyTHuKe ycTaHoBneHa ABuratenbHas
YCTaHOBKA Ha C)XAaTOM a30Te C ABYMsS MUKPO-
asuratensmu TAarodn 0.1 H, paspaGoTaHHas
komnaHueit AIG Ans HaHO- U MUKPOCMYTHUKOB
B LENAX KOPPeKUMM napamMeTpoB opobuTHl K
MaHEeBPOB YK/IOHeHUs (3anac xapakTepuctuye-
cKoit ckopoctn AV=10 m/c).

OcHoBHas none3Has Harpy3ka KA BIROS
naeHtTnyHa MH, ycTaHoBNEeHHOW Ha CnyTHUKe

XapaKkTepucTUKM NonesHoun Harpysku
cnyTHuka BIROS

Kamepa
BMAKUMOro U
Gnuxnero UK
ananasona VNIR
0.460-0.560

[iBe ABYXKaHANbHbIE
kamepb! UK cnextpa
C KpMOreHHbIM
0XNaXAeHNeM
3.4-4.2 (MWIR)

Xapakrepuctuka

[lnanasoH AnuH BOMH

0.565-0.725 8.5-9.3 (LWIR)
CIEKTPaNbHbIX KaHAOB, MKM | - '2qn o oo
DoKyCHOE paccTosH1e, MM 90.9 Mm 46.39
Yron nons 3penns 19.6° 19°
OTHOCUTeNbHOE 0TBEPCTHE 138 1:2.0

Tpu NuHeiHbIX Tuneitnbie N3C

Tun petekTopos

N3C-ceHcopa | Ha ocHose CdHgTe

Cuctema oxnaxaeHms MaccusHasi, 20°C| Ctupnunra, 80-100 K
Pa3mep feTektopa, MKm 7x7 30x30
Pasmep M3C nuHeitkn 3x5164 2x512
Pagnomerpuyeckoe

pa?peLueHEe, 6ut 14 14

Paamep npoekuumM nuKkcens, M 424 356
PaspeLexue GSD, M 424 178
LLinpuHa nonoce! 3axsara, km 211 178
TOYHOCTb reonpuBA3KM, M 100 100

* ,[lo Cux nop 8 cucmemax npomuBoNoOXapHO20 KOCMU4YECK020 MOHUMOPUHea NPUMEHAKMCA 2/1aB8HbIM 05]10-

30M MemeocnymHuKu.
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TET-1, u coctout u3 Tpex 03C obueit maccoit
14 Kr: kameps! Bugumoro u 6nuxHero UK gua-
nasoHa VNIR u aByx Kamep ans CbeMKu B Cpea-
HeM 1 AIMHHOBONHOBOM yyacTkax MK guanaso-
Ha 3NeKTPOMArHUTHbIX BOJH.

bnaropaps npuMMeHeHMIO YeTbIpex HOBbIX
maxoBukos HTW (High Torque Wheel) maccoit
no 2.7 kr, cuctema opuentauuu KA nossons-
eT GbICTPO MepeHaLenuBaTb ONTUYECKYID OCb
Kamep Ha pa3Hble paiioHbl, YTo obecneyunsaer
pacluMpeHne 30Hbl 0630pa NpU CPaBHUTELHO
y3KOWl nonoce 3axsata kamep.

Ha cnytHuke BIROS npumeHeHa KoHuen-
uMs 6opToBOIt 06paboTKM M306pAKEHUT Tpex
Kamep c nocneaytoleii reHepaumeit Ha 6opty
TaK Ha3blBaeMblX WH(HOPMALMOHHBIX MPOAYK-
ToB no noxapam (Fire Products): onu copep-
XaT OCHOBHble NapaMeTpbl NOXapoB, BK/YasA
KOOpPAMHATEl U BpeMs 06GHapyKeHus, Temne-
paTypy ropesus, niowaab o4ara, fiJUHY rops-
Lieli KPOMKM, BbIAENAEMYIO 3HEPTUIO U Apyrue
LaHHble. N306pakeHns, nonyyeHHble OT Kamep
(ypoBeHb 06paboTku 1b), npopyKTbl MO NoXa-
pam ypoBHA 2 1 laHHble IKCMEpPUMEHTOB Nnepe-
AAIOTCA N0 PAAMONMHUM B S-[Mana3oHe YacToT
CO cKopocTblo fo 25 M6UT/C, a Takke MOryT
ObITb MepepaHbl Mo NasepHoit IMHUKM onTuYe-
CKOIf CBA3M Yepe3 3KCNepuUMeHTaNbHbI TepMU-
Han OSIRIS.

Ha 6opty KA BIROS ycTaHoBneH Takxe Mo-
AEM CMYTHUKOBOIA CUCTEMBI CBA3M W Nepeaayn
AaHHbix Orbcomm, B xoge noneta Gyner npo-
TECTUPOBaHa BO3MOXHOCTb Mepefayu yepes
cnytHuku Orbcomm coobuieHuit ¢ uHdopma-
UMOHHBIMWA MPOAYKTAMU MO OBHApPYKEHHbIM
noxapam u axe nepefaya KOPOTKMX SMS-CO-
00WeHN HenoCpeaCTBEHHO Ha MOOMAbHbIE
ycTpoiicTBa nonb3oBateneit. [laHHbie no pe-
TEKTMPOBAHMIO NOXAPOB CMYTHUKAMMU CUCTEMBI
FireBird HaxopsTcs B OTKpbITOM AocTyne pns
HayyHoro coobuiecTsa.

[iBxenne muHucnytHukos BIROS n TET-1
NAaHUPYETCA CUHXPOHU3WUPOBATL ANA TaHAEM-
HOro HabsloAeHNUst MOTEHLMANbHBIX 0Yaros
NPUPOJHBIX MOXAPOB M Pas3NNYHbIX UCTOYHM-
KOB BbICOKOTEMMNepaTypHbix aHomanwuii. Mo 3a-
MBICNY YYeHbIX U Pa3paboTYMKOB, TaHAEMHbIi
NoJIeT CNYTHWUKOB C YyBCTBUTENbHBbIMK UK-aaT-
YMKaMu BNEpBbIE NO3BONMT C BbICOKON BEPOAT-
HOCTbIO IeTEKTUPOBATL O4aru NOXapoB HU3KOM
VHTEHCUBHOCTU FOPEHMS, @ TaKXKe TOYHee Npo-
THO3WPOBaTb AWUHAMUKY Pa3BUTUA M NaoLWanb
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rOpeHus. YuyeHble HafelTcsa C MoMOLblo Mo-
NyYeHHbIX W3MEpeHWit TOYHee pacno3HaBaTh
TUMbI NOXapOB W OLEHUTb BANUSHUE MPUPOSHBIX
MoXapoB Ha KAuMaT.

[lononHuTenbHble MonesHble Harpysku u
IKCMEPUMEHTbI:

© annapatypa Nla3epHoil ONTUYeCKOi CBA-
3u OSIRIS;

@ ky6car BeeSat-4 n mexaHusm otctpena
MUKOCMYTHUKA;

© 3KCMEPUMEHT NO MEXCMYTHUKOBOI CBA-
3u BeeSat-BIROS;

©® 3KCMepUMEHT N0 aBTOHOMHOW HaBWra-
umm ¢ ontuyeckum patumkom AVANTI u akcne-
pUMeHT no aBTOHOMHOMY ynpasneHuto VAMOS
(Verification of Autonomous Mission Planning
On-board a Spacecraft).

Annapatypa ontuyeckoit cBszu OSIRIS
(Optical Space Infrared Downlink System)
Maccoit 5 Kr paspabortaHa B DLR u Bknioyaet
ONTUYECKN TEPMUHAN CBA3M U3 [BYX Ja3ep-
HbIX CUCTEM ANS Mepefayu AaHHbIX CO CKOpo-
cTbio 1o 1T6uT/Cc 1 nasepHblil getektop ans
HaBefieHUA Jlyya Ha3eMHOro Na3epHoro Maska
W NpueMa AaHHbIX OT HA3eMHON CTaHUuW COo
CcKopocTbio o 1 Méut/c.

Llenb akcnepumerTa AVANTI (Autonomous
Vision Approach Navigation and Target
Identification) — otpa6oTka TexHonoruu no-
NCKa, MAEHTUDUKALNN U CONMMKEHUA C NACCUB-
HOI1 Lieiblo € G0MbLKX paccTosHUit (~10 Km) B
ABTOHOMHOM peXWMe C MaibiM pPacxofoM To-
Ma1Ba TONbKO MO AAHHBIM YINOBbIX U3MepeHUi
ONTUYEeCKOW Kamepbl. porpammy aBTOHOMHO-
ro cONMKEHUA U MAHEBPUPOBAHUS OyaeT Bbi-
nonHatb KA BIROS oTHocMTenbHo naccuBHOM
uenu — Kybcara BeeSat-4.

lpepnonaraercs, YTo Nocne 3aBepleHns
opGuTanbHbIX McnbiTaHuit nogcuctem KA BIROS
(~6-8 Hepenb nocne cTapra) kybcat byaer oT-
cTpeneH u3 nyckosoro ycrpoiictea SPL (Single
Picosatellite Launcher) ¢ nomowbto npyxuH-
Horo Tonkatens. [ns cnexenus 3a kybcatom
Ha 6opTy BIROS ycTaHoBNEHA LiBETHAS MUKPO-
kamepa CMOSIS CMV4000 ¢ MmaTpuyHbIM gaTym-
Kom pa3mepom 2048x2048 nukcenen.

Ky6cat BeeSat-4 (Berliner Experimental-
und Ausbildungssatellit-4) maccoii 1kr u
pa3smepHocTbio 1U paspabotaH B Aapokocmu-
YeCKoM MHCTUTYTE BepanHCKOro TeXHNYeCKoro
yHuBepcuteta TUB Ha 6a3e BeeSat-2 (HK N26,
2013) Ha cpepctsa areHtcrea DLR. Ky6car oc-

HalleH A[aTyMKaMW CUCTeMbl OpUeHTaLuuu no
TPeM 0CAM, KaMepoi HU3KOrO paspeleHns Ans
oueHkn opuenTauum KA oTHocutenbHo 3emnu
1 npuemHuKom curHanos GPS Phoenix, npego-
cTaBneHHbIM areHTcTBoM DLR. Mo cpaBHeHuto ¢
BeeSat-2 Ha HOBOM CNyTHMKE YCOBEPLIEHCTBO-
BaHbl OOPTOBOM KOMMbIOTEP, CUCTEMbI 3MeK-
TPONUTAHMS, OPUEHTALUM U CTABUAM3ALNN AR
npoBefeHNs IKCNEPUMEHTOB MO HaBUTaLuK.
Ha HayanbHoM 3Tane 3KcmepuMeHTa Ky6-
€aT, Noy4YMB UMMYIbC OT MPYXUHHOTO TONKa-
Tens (AV=1.53 m/c), ynanutcs ot KA BIROS Ha
pacctosHue Ao 10 KM, nocne 4ero pacxoxpe-
Hue GyaeT OCTaHOBNEHO C MOMOLLbIO MUKPO-
asurateneit BIROS. Ha 3tom atane TpaekTtop-
Hble W3MEepeHWs W ynpaBieHWe CMyTHUKOM
ocywecteaset repmaHckuii LYN B 06epndad-
teHxodeHe. 3aTtem nnaHupyetcs oTpaboTaTth
onepauuu conmxenns KA BIROS c¢ kyGcatom
N0 [aHHbIM YrNOBbIX W3MEepeHuit 6opToBoi
Kamepbl. YT 6ypet cnegutb 3a Xxo4oM 3Kcne-
pUMeHTa W KOHTPOAMPOBaTb B3aMMHOe MONo-
eHue 0ObeKTOB € 3eMau C MOMOLLbI0 CaMoil
TOYHOW U 4yBCTBUTENbHOW repmaHckon PJIC
TIRA (Tracking and Imaging Radar) c aHTeH-
HOW AMaMeTpoM 34 M, pacnofioXeHHo B BaxT-
6epre (npuropog boHHa, lepmaHus).
lporpammoit noneta npefycMOTPeH 3KC-
nepumeHt NLINK, B xome koToporo Gyayt
1Cnonb30BaThCA  LUGpPOBbIE  MOAEMbI-pe-
TpaHcnsTopbl YKB-guanazoHa (435.950 MIw,
cKOpocTb — 4.8 kGUT/cek, mopynauns GMSK,
npotokon Mobitex), ycraHoBneHHble Ha 6opTy
KA BIROS u BeeSat-4 pns mexcnyTHUKOBOW
CBA3M, @ TaKe AnA npuema uHbopmauumn ot
apyroro KA npu ero pagnooGmeHe ¢ Ha3eMHoI
CTaHuueit.
B xope 3kcnepumenta VAMOS (Verification
of Autonomous Mission Planning On-board a
Spacecraft) 6ypeT wucnbiTaHO nporpamMmHoe
obecneyeHne 6OPTOBOI CUCTEMbI yNpaBaeHUs
AN aBTOHOMHOTO MAaHUPOBaHUA paboThl NoA-
CUCTeM, BKOYAA MepeKioYeHne Mexpy pas-
NUYHBIMK PaboYnMMU NPOrpaMMaMn Ha OCHOBE
aHanu3a Hay4yHon MHOPMaLMKN OT LATYNKOB.
B cocTaB Ha3eMHOro KoMnjekca CUCTEMb
FireBird BxopsT npuemHble cTaHyuu Holwrpe-
Ty v Baitnbxaitm (06e B lepmanuu), O'Xur-
TUHC (Yunuiickas CcTaHuus B AHTapkTMae),
NHyBuk (Kanaga) u Ceanb6apa (Lnuubepre,
Hopserus), a Takxe ['epMaHckuii LeHTp o6pa-
6oTkM panHbix 133 (DFD) B Hoitwtpenutue.
ArentctBo DLR nnanupyet ucnonb3oBath ans
IKCNEPUMEHTOB MO 1A3€PHOI ONTUYeCKO CBA-
3n OSIRIS TpaHcnopTabenbHyio W CTalMoHap-
HYI0 Ha3eMHble asepHble cTaHumuu npu LUYMle B
06epndadderxodere.

V¥ Cy6cnyTHuk BeeSat-4
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TpeTwsi MHAOHE3MICKMIA
cnytank A33 LAPAN-A3
NupoHesunincknit mukpocnytHuk LAPAN-A3
Maccoit 120 kr paspabotaH B HaunoHanb-
HOM WHCTUTYTE a3pOHABTUKM U KOCMM-
yeckux wuccneposanunit LAPAN (Lembaga
Penerbangan dan Antariksa Nasional)
npy y4acTUM CNELUANUCTOB CENbCKOXO-
3aiicTBeHHOro uHctutyta borop (Institut
Pertanian Bogor - IPB). OcHoBHoe Ha-
3HayeHne KA — KocMUYeCKNt MOHUTOPUHT
CeNbCKOX03ANCTBEHHbIX PErMoHOB, Npu-
OpeXHbIX 30H, @ TaK)Xe KOHTPOJb CYLLOXOA-
CTBa N0 CUTHANaM aBTOMATUYECKUX CUCTEM
naeHTudukauuu cynos AUC.

Annapart cTan TpeTbUM WMHLOHE3NN-
cKkumM MukpocnyTHukom [133 nocne LAPAN-A1
TUBSAT (rop 3anycka — 2007-i1, macca — 56 kr)
n LAPAN-A2/ORARI (2015 r., macca — 68 Kr).
Kocmnyeckas nnatcopma B popme napannene-
nunepa pasmepom 0.50x0.57x0.42 m aBnsercs
YCOBEPLIEHCTBOBAHHbIM BapuaHToM nnatdop-
mbl KA LAPAN-A2, co3aaHHO! npu y4actum
TexHuyeckoro yHusepcuteta bepnuta TUB. Ha
NATW rPaHAX KOPNyca yKpenneHsl naHenu con-
HeyHbIx 6atapeit CyMMapHOoit MowHOCTbI0 37 BT,
3NeKTPONuUTaHNe 06eCneynBaloT TaKKe Tpu u-
TWUIA-MOHHBIX aKKYMYNATOPa eMKOCTbio 36 A.u.

CncTema opueHTaLmMmM N0 TPeM 0CAM C Maxo-
BUKAMM, TMPOCKONAMMU, CONTHEYHbLIMM U 3BE3[HbI-
MW laTYNKAMM, MArHUTOMETPAMM U MAarHUTHBIMM
KaTyWKaMn NO3BOAET OTKIOHATb ONTUYECKYHO
0Cb Kamep B npefenax x30° oT Hagupa u ocy-
LWeCTBAATb CbEMKY B MApLUIPYTHOM pexume uim
CTepeocbeMKy 00beKToB. bopToBOIt KOMMbIOTEP
ucnonb3yer 32-paspagHbiii RISC-npoueccop.
Peructpauus uenesoit MHdopMaLmMu ocyliecT-
BnseTcA Ha TBeppoTenbHoe 03Y emKocTbio
4 TOUT M N3W-namsTb eMKOCTbIO 16 [6uT.

bopToBO/i  paguokomnnekc  BKIYaeT
annapatypy nepefayuM [JaHHbIX MONe3HoM
Harpy3ku no paguonuHuM B X-AuanasoHe ya-
cToT (4actota 8116-8284 MI'u, ckopocTb —
105 M6ut/c, mopynaumus QPSK), annapatypy
nepefayn TenemMeTpuu U npueMa KoMmaHp no
paaMonuHuAM B S-gManasoHe yactoT (YacToTa
TefeMeTpuyeckoro nepegatynka — 2220 Mru),
a TaKxe nepedaTymk paguontoOuTeNbCKom ces-
3u B YKB-guanasoHe (yactota — 437.325 Ml'y,
mopynsums FFSK, ckopoctb — 1.2 K6uT/Cek).

OcHOBHasi none3Has Harpyska — Myfb-
TUCNeKTpanbHas kamepa MSI,  uudposas
Bupeokamepa DSC, uBeTHas Bupeokamepa u
NPUEMHUK CUTHANIOB aBTOMATUYECKO UAEHTU-
¢ukauun cynos AUC. JononHWUTeNbHOM Hayuy-
HoM MH ABNAETCA MarHUTOMETp ANA U3MepeHus
napamMeTpoB MarHUTHOro Nons 3emnu.

MynbTucnekTpanbHas kamepa MSI (Multi-
spectral Imager) sBnseTca yeTblpexkaHanbHOM
nun3oeoit 03C ¢ 300-MM NMH30BLIM 0GbEKTH-
Bom Nikkor, koTopas no3BonseT npuHUMaTH
1306paXKEeHNs B YETBIPEX CMIEKTPaNbHbIX 30HAX
Buaumoro u MK-gmuanaszoHa, coBnagamowmx c
COOTBETCTBYIOWMMM  CMEKTPASbHBIMU  KaHa-
namn KA Landsat: 0.45-0.52 Mkm (cuHuit),
0.52-0.60 mkm  (3eneHblit), 0.63-0.69 MKM
(kpacHbiit) n 0.76-0.90 mkm (6anxHuii UK).
B dokanbHOI NAOCKOCTU Kamepbl pa3MeLleHbl
yeTblpe nuHeliHbIx M3C-ceHcopa Kodak gnuHoit
no 8002 nukcens. [fpocTpaHCTBEHHOE pa3pelue-
Hue ~15 M B nonoce cbemku WwupuHon 100 KM,
pafMoMeTpUYecKoe paspelleHne — 12 6ut.

LUndposas Bugeokamepa DSC (Digital
Space Camera) ¢ 1000-MM NIMH30BbIM O0ObEK-

TUBOM M C MaTpWUYHbIM CEHCOPOM pa3MepomM
2000x2000 nukceneit obecneynsaer BMAEO-
CbeMKY C MPOCTPAHCTBEHHbLIM pa3pelleHnem
3 M B nonoce 3axearta WUpUHONA 6 kM. Ewe
OAHa KOPOTKO(OKYCHas LIBETHAA BULEOKaMepa
npefHasHayeHa Ans 0630pHbIX HAbNOAEHNI C
MPOCTPAHCTBEHHbIM pa3pelennem 150 m; no-
Jly4eHHble BUfeoM306paxeHus GypyT cosme-
WaTbCs C pe3ynbTaTaMi 3aCeykum KoophuHat
cypos no curHanam AUC.

Pagunonpuemuuk curHanos AUC wnsrotos-
neH Hopeexckoil komnanueit KSX (Kongsberg
Seatex AS) v aHanornyeH NpUeMHMKY, yCTaHoB-
NeHHoMy Ha HopBexckom KA AISSat-1. [1Byx-
KaHa/bHbI NpUemMHUK Ha 6ase ycTpoiicTea C
NporpamMMHo-onpeAensemMbiMi  HacTpoOiikammu
SDR nmeeT yyBCTBUTENLHOCTL -117 fBM 1 0be-
cneyuBaeT npuem curHanos ot 104 cyfos B Mu-
HYTY B 30He paguycom 2800 KM.

B cocTtaB Ha3eMHOro Komnnekca BXOAAT
nATb cTaHuun — MNoHTaHak, busk, Pymnux, bo-
rop, ByKUTTUHITY, pacnonoX)eHHble Ha pa3nny-
Hblx ocTpoBax NHpoHe3Uu.,

Ar0KMHA «HAHOTOAy6en»

m3 cram Flock-2p

Kocmuyeckas cuctema HaHocnytHuko [133
Dove («[ony6b») co3paetcs ele OfHUM W3-
BECTHbIM KanuOPHUIACKMM CTapTanom — KOM-
naHueit Planet (po 2016r. - PlanetlLabs,
patee - Cosmogia Inc., wra6-kBapTupa
CaH-OpaHumncko) Ha 6ase nnatdopmbl Cob-
cTBeHHOM pa3paboTku. OCHOBHas KoHuen-
UMA cTapTana 3akiyaeTcs B MCNONb30BAHUM
6onblworo Konuyectsa (150-200) manoraba-
PUTHBIX W HEJOPOTUX HAHOCMYTHWUKOB C He-
6ONbWNM BPEMEHEM KU3HM, pacnpeaeneHHbX
Mo pasHOTMMHLIM opbUTaM fasa obecneyeHus
€eCyTOYHOI CbeMKM BCeit MOBEPXHOCTH 3eM-
nm (150 MAH KM?/cyTKM).

CnyTHUKM Maccoit 4.7 Kr OCyLLeCcTBAAOT
CbeMKy B Hafup Ha BCel OCBELWEHHON no-
BepXHocTW 3emnu 6e3 onepauuit nporpam-
MWPOBAHMA KaXAoro cnytHuka. [pepnona-
raeTcs MCNosib30BaTh [BE OCHOBHbIE OpPOMUTI:
HaKNOHHble (BblCOTA — 420 KM, HaKJIOHeHWe —
52°, CpoK 6annMCcTMYecKoro CylyecTBoBa-
HUA ~1 TOf) W CONMHEYHO-CUHXPOHHblE (Bbl-
cota — 475 KM, HaknoHeHune — 98°, mecTHoe
Bpems nepeceyeHus 3ksatopa 09:30-11:30,

CpOK 6annMCcTMYeCKoro CylecTBOBaHMS
2-3ropa).

Mo nnaHam B cOCTaB CUCTEMbl BONAYT
00 55 KA Ha HaknoHHbIx 1 100-150 KA Ha
CONHEYHO-CUHXPOHHBIX 0pOUTaX.

[lna CcHWXeHMs cTOMMOCTW rpynnu-
POBKM KOMNaHWA HamepeHa BbIBOANUTE KA
B KauecTBe NOMyTHOI Harpy3Kku Ha NtobbIX
FOCTYMHbIX HOCUTENAX WAKW TPYMMOBbIMU
3anyckaMu Ha paKeTax Nerkoro knacca.
C 2014 r. 6e3gBuUraTenbHble aBTOHOMHblE
HaHocnyTHUkK [133 3anyckalotcs ¢ 6opra
MexpyHapogHOW KOCMUYECKON CTaHLWU.

[lpyras 0co6eHHOCTb — MOCTOAHHOE
COBEpLEHCTBOBAHNE M M3MEHEHUEe KOH-
cTpykuun KA npu coxpaHeHun ux macco-
rabapuTHbIX XapaKTEPUCTUK B COOTBETCTBUM
C KOHLenuuen KomnaHum «rubKuil KOCMOC»
(agile space). C 2013 no 2016 rog BbinyLeHO
yxe 13 moaudukaumii KA (iterations), 6naro-
[aps YCKOPEHHbIM LiuKnam paspaboTku, Ucmbl-
TaHWit 1 [OBOAKM, @ TaKKe TPU BEPCUM ONTH-
yeckux cuctem Planet Scope-0, -1 u -2 (PSO,
PS1, PS2). Becb uukn OT NpoeKTMpOBaHWUA A0
N3roToBNeHUA HaHocnyTHKUKa Dove coctaBnser
8-12 Hepenb (1).

Cuctema Flock - 3to camas 6onblas
rpynnuposka annapatos [133, korpa-nu6o
BbIBOAMMbIX Ha 0opbuTy. HassaHue Flock -
«CTas» — JOBONLHO TOYHO OTPaXaeT KOHUen-
LMI0 rPYNNUPOBKM: cUCTeMa 6e3aBUraTeNbHbIX
KA He umeeT cTporoii 0pbuTanbHOI CTPYKTYpbI,
B KOTOPOi1 06bIYHbIE CMYTHUKN NOAAEPKUBAIOT
B3aUMHOE MOJIoXKeEHMe.

C yyeTom Manoro cpoka 6aniucTuyeckoro
cywectBoBaHus KA peHTabenbHoCTb cucTe-
Mbl B Lie/IOM BbI3bIBAeT HEKOTOPblE COMHEHMUA
Ha coBpemeHHOM 3Tane. 06pasLbl CHUMKOB C
2014 r. perynspHo ny6aukosanuce, Ho B CMU
He coo6wWanocb 0 co3faHuM AUCTpUGbIOTOP-
CKOW ceTu pna npofax npopyktos. B 2015 r.
KOMNaHus nosayyuna okono 160 MaH $ oT uH-
BECTULMOHHbIX (OHAOB, W, BEPOATHO, YTOObI
YCKOPUTb MpoLecckl KOMMepLuanusauun cu-
cTembl, pupma Planet npuobpena B ceHTAbpe
2015 1. y KaHaackoit komnanun BlackBridge
cuctemy 13 natu onepatueHbix KA RapidEye,
peitcTeytoutyto ¢ 2008 r. (paHee, fo 6aHKpoT-
crea 2011 r. cuctema npuHapnexana repman-
ckoit komnanun RapidEye AG). B pesynbrate
nokynku Planet crana Bnapensuem puctpu-
ObITOPCKO CETU W apxuBa M306paKeHUI.

OcHOBHbIE PbIHKM (DUPMbI — arpo- 1 neco-
X03ANCTBEHbIE NPUNOXKEHNS, IHEPreTUKa 1 UH-
(pacTpyKTypa, KOHTPONb NPEANPUATUI U GU3-
Hec-pa3BefiKa, NpaBUTENbCTBEHHbIE CEPBHUCHI,
kapTorpacupoBaHue u Apyrue.

Komnanus 6bina ocHoBaHa B 2010 r. Mep-
Bbl€ YETbIpe NPOTOTUNA OblAY BbIBEAEHbI HA OP-
6uThl B 2013-2014 rr.:

XapakTtepuctuku KA Dove
Ha opbuTax pasHoro Tuna

CCO BbicoToii Opéura MKC
475 km BbICOTOI 420 KM
Ontnyeckne cuctems! Planet Scope-0 n -1

Napamerpbi

Pa3smep kagpa, kKm 10.9x7.3
Mnowaab Kagpa, kKm? 79
PaspeLuexne GSD, m - 2.7
OnTnyecKa; Planet Scope-2
Paamep kagpa, km 24.6x17.3 21.8x14.5
Mnowanb Kagpa, km? 405 316
Paspewehue GSD, m 3.73 3.3
Uneno KA B crcTeMe Moanepxusarb Mopaepxusarb
rpynnuposky A0 55 KA |rpynnuposky 100-150 KA
Cpok
c;/]mecmosauma KA 2-3ropa Ho 1 rosa
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@ Dove-2 (PH Coio3-2.1A, 3a-
nyck 19.04.2013 Ha nonapHyio op-
OUTY BbICOTOI 560 KM);

3anyckn KA Dove onepatuBHbix cepuin B 2014-2016 ropax
fara

3anycka
PH

[arbl otcTpena
KA ot MKC
Ha opbute

Op6uta
(mun /BbIcoTa)

Hocurens

KA, packpbiTue naHenei conHey-
Hblx 0atapeii, TecTUpoBaHWe U
KanubpoBKYy OCHOBHbIX AaT4M-

Yucno KA B
3anycke/BbiBefieHbl
Ha op6uTbI

® Dove-l  (PH  Antares-110, “hoy 1al00.01.0014|  11-28.02.2014 | Antares-120/ MKC | axnoran, 420 wa |28/28 ko. OpbuTanbhble MCnbITaHus
aBapuiHbln 3anyck 21.04.2013 Ha Flock-1c| 19.06.2014 - Trenp CC0 620 km /11 NPOLANATLCA HECKOIbKO HEefleNb.
HU3Kyl0 opouTy 300 KM CO CPOKOM Haknontas /420 ku |28/22 B cooTBeTCTBMM C KOHLenN-
y P y, P Flock-1b | 13.07.2014 [L208505.00 20 R (121 Antares-120/MKC | (6 Bo3BpaLLeHbl ~
XU3HU 6 CYyTOK); 27.02-02.03.2015 (10) - uueit HaHoCnyTHUKKM paboTaloT
¢ Dove-3 1 -4 (3anyck PH [IHe- Fiock-1d] 28.10.2014 = Antares-130 HaknotHas /420 km [26/0 (asapus PH) B PeXuMe MOCTOAHHON CbeMKM
np 21.11.2013 Ha nonspHyto op6uTy _Flock-1d] 10.01.2015 03.03.2015 Falcon-9/MKC | HaknonHas /420 km |2/2 0CBeLLEHHO NOBEPXHOCTHU 3eM-
BbICOTOM ~700 KM: Dove-4 Gbin no- _Hock1e|14042015|  13-1507.2016 | Faloon-9/MIKC _[Hanoan /420 ki |14/ 14 7, paboTa MHAMBMAYANbHOrO
Flock-1f | 28.06.2015 - Falcon-9/MKC Haknontas /420 km |8/0 (asapus PH) KA
TepsiH). Flock-2b| 19.08.2015 | _ 06-07.10.2015__| H-IIB/MKC HaknorHas /420 kn | 14/12 (2 He orcrpeners) He nporpammupyetca. [ins
3anycku KA Dove onepaTtuBHbIX Flock-2e | 06.12.2015 | 17.05-01.06.2016 | Atlas V/MKC Haknonran/420km |12/12  NE€PeAadi KOMaHpA ynpaeneHus
cepuit Hayanucb B AHBape 2014 r. _Flock-2¢) 23.03.2016 | 17.05-02.06.2016 | Atlas V/MKC Haknonnas /420 km [20/12 (8 Ha MKC W TenemeTpuu UCNonNb3ylTCa
W NPOAOMKAIOTCA A0 Cix nop. NMep- -Hock20]21.06.2016 = PSLV-G34 CC0/505 km 12/12 nee paguonuinn B YKB-gua-
28 HaHOCMVTHUKOB Flock-2k | 2016 (mnan) Coto3-2.1A+ ®perar| CCO/ Lo 56 na3oHe (401 3/450 0OMI ) "
Baf cepua u3 Yy Flock-2 | 2016 (nnar) Co103-2.16+ Gperar| CCO/ o 42 . O Mg

Flock-1a 6bina gocrasneHa Ha MKC

1 OTCTpeneHa C MOMOLLbIO MYCKOBOro YCTPOil-
cta NanoRacks CubeSat Deployer Ha Hu3kyio
op6uTy BbICOTOI 400 KM CO CPOKOM GananucTu-
yeckoro cyuiectBoBaHna KA B 3—-5 mecslies.

Bcero, no faHHbIM KOMnaHuy, 3a 3 roga B
14 3anyckax ¢ ucnonszosanuem PH CLUA, Poc-
cuu, AnoHun n Nupum craptosanu 179 KA, us
HUX 145 ycnewHo JoCTUran opouTsl.

B 2014 r. 66111 NpeanpUHATLI MONBITKY 3a-
nyctutb 93 KA yeTbipbms «cTaamu» — Flock-1a
(28 KA), Flock-1b (28 KA), Flock-1d (26 KA) un
Flock-1c (11 KA), HO Ha opOMTLI yCMewWHO Bbl-
BeAeH B TeyeHue rofia nmib 51 HaHOCMYTHUK.
N3-3a TopmoxeHus B aTmocdepe Ha HU3KOM
op6ute fo koHua 2014 r. npekpaTuan cyue-
cTBoBaHue Bce 28 KA Flock-1a.

B 2015 r. craproBanu 50 KA natbio rpynnamu
(Flock-1d’, -1e, -1f, -2b, -2e). OgHako B uTore Ha
CBOMX 0pOUTaXx PaboTakoT U3 HUX TONbKO 38 KA.

B nepsom nonyroguu 2016 r. 3anyiieHsbl
32 KA (20 cepun Flock-2€’ n 12 cepun -2p),
1 BCero Ha opbuty BbisegeHo 36 KA ¢ yyetom
paHee foctaBneHHbix Ha MKC.

CTouT 0TMETUTB, YTO COBMECTHOE UCMONb30-
BaHue MKC B kauecTBe nyckoBoit nnatdopmebl 1
BO3BPaLLaeMbix Ha 3emio rpy30BbIX Kopabneit
Mo3BONNIIO BEPHYTb C OpOUTBI A AOPAbOTKM
wectb KA u3 BTopoit naptuu Flock-1b B cny-
ckaemo#l kancyne kopabns Dragon SpX-5. [lge
napTuu ¢ 34 «HaHoronybsmMu» Gbinu NoTEPsIHbI
13-3a aBapuit PH Ha cTapre.

HaHocnyTHuk Dove umeet ctapToByto Mac-
cy 4.5-5.2 Kr, KOTOpas npesbllWaeT cTaHAapT-
Hylo Maccy kybcaTa pasmepHoctu 3U 6naroga-
pA YNNOTHEHHOMY B XOAe AOPabOTOK MOHTAKY
60opToBOIt annapatypbl. Fab6apuTHble pa3mepsl
KA B cTapToBoM nonoxeHunu 100x100x385 MM
(dbopma napannenenunesa C PpaclMpeHHbIM
KpYrabiM KOHTEMHEPOM BbICOTO 45 MM cO cTO-
POHbI, NPOTUBONOJOXHOI 06BLEKTUBY); pa3me-
pbl Ha 0pbuTE NoCNe packpbITUA NaHesnei con-
HeyHblx 6aTapeit — 100x620x385 MM.

Kpbiwka Teneckona, kak u B cnydae ¢ KA
SkySat, cnyuT aHTeHHO! nepefayn faHHbIX HA
3emito ¢ BLICOKUM KOIPDULUEHTOM YCUNEHUS.
InekTponuTaHWe obGecneyuBaloT fBe passep-
TbiBaeMble MaHeU CONHEYHbIX GaTapeil u Bo-
CeMb JINTUA-MOHHbIX aKKYMYNATOPOB EMKOCTbIO
20 A.u.

B cucremy TpexoceBoi OpueHTaLuM BXO-
AAT 3BE3[HbIA U CONHEYHble [AATYUKK, UHep-
UManbHbil G6nok Ha MEMS-TexHonoruu, Tpex-
0CeBble MarHUTOMETPbl, YeTbipe MaxoBMKa M
pa3srpy304Hble MarHuTHble KaTywku. [ina onpe-
AeNeHns KoopauHaTt ueHTpa macc KA u reo-
NpMBA3KM U306PAKEHNIl yCTaHOBNEHA annapa-
Typa CnyTHUKOBOW Hasurauum GPS. B cucteme
ynpasneHns npuMeHeHbl NnpoLeccop x86 ¢ HI3-
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KUM 3HepronoTpe6neHnem, TBepAoTeNbHOE 3a-
noMuHalolee YCTPOCTBO emMKocTbio 0.5 TouT
1 onepaunoHHas cuctema Ubuntu.

MpocTpaHcTBeHHOE paspeleHune (3-5 M)
W pa3Mep KaApa MeHsI0TCA B 3aBMCUMOCTU OT
tuna 03C u BbicoTbl paboyeit opbuThl. Chemka
OCYUECTBNAETCA B TPeX CMeKTpanbHbIX KaHa-
nax RGB (630-714, 515-610 u 424—-478 Hm).
Komnanus popabatbisaer 03C ans cbemku B
cnekTpanbHoit 30He GauxkHero NK-guanasoxa
(770-900 HM). PacyeTHblit CPOK aKTUBHOTO Cy-
wectBoBaHuA KA coctaBnset okono 3 net, HO
0anaMCTMYecknit Cpok OO6BIYHO OKa3biBaEeTCH
MeHblUe 3TOil BENUYNHSI.

OnTuko-3neKkTpoHHas cuctema PSO kom-
MNeKTYeTCs 3epKanbHO-NNH30BbIM 0ObEKTUBOM
no cxeme MakcytoBa—KaccerpeHa c anepTypo
AnametpoM 91 MM M (OKYCHbIM pPacCTosHUEM
1140 mm. B pokanbHoit nnockoctv 03C B 32 cm
no3agu anepTypbl YCTaHOBAEH WHAYCTpUab-
HbI MaTpUyHbIil M3C-ceHcop pa3mepom 11 me-
ranukcenei (OLEHOYHbI pa3mep nuKkcena
~9 MKM) ¢ Mackoil baiiepa B kauecTBe cnek-
TpanbHOro GuabTpa.

03C tna PS1 aHanoruMyHa npeplwecTsy-
follel, HO NPUMEHAETCA HOBbI Teneckon u3
VrNepoA-TUTaHOBOro mMatepuana. Annapatsl C
03C T1na PS2 ocHalueHbl 6onee WHUPOKOYrob-
HOM NATU3NEMEHTHON ONTUYECKOM CUCTEMOI C
M3C-matpuueit pasmepom 29 meranukcenen.

Gopmupyemble Ha 6opTy M306paKeHUs
MMEIOT PaMoMeTpuyeckoe paspeluerine 12 6uT,
HO [N1A NepeAayyn Ha 3emnio pa3pAAHOCTb MOHN-
XaeTcs o 8 6UT nyTem cxkaTus Gaitnos c nomo-
Wbl aNnropuTMOB HENWUHENHOro ramma-Kopu-
poBaHus, cxatus 3eneHoro kaHana GCC (Green
Channel Compression) n JPEG-cxatus.

HoBbie KA Flock-2p oTHocsaTcs K 13-/t Mo-
penu Dove, B KOTOpOI B [ONONHEHNE K TpeM
CneKTpanbHbIM KaHanaMm BUAUMOro AnanasoHa
RGB BBepjeHa ueTBepTas cnekTpanbHas 30Ha
6nmxHero WK-guanasoHa u ycoBepLIEHCTBO-
BaHbl 6OPTOBbIE 3NEKTPOHHbIE KOMMOHEHTBI.

HaHocnyTHuku cepum Flock-2p 6biam oTge-
NEHbI U3 TPEX YEeTbIPEXTPYOHBIX MyCKOBbIX KOH-
TeliHepoB. [locne oTcTpena Hayanuch aBToMaTu-
31pOBaHHble Onepauyy nNo BBOAY CMYTHUKOB B
CTPOiA, BKJIOYas CTabMM3aLMIO U OPUEHTALIMIO

BbICOKOCKOPOCTHAA KOMaHAHas
paanonuHua B S-guanasoHe yactot (2056 My,
128 K6uT/C), a AnA nepepaynM WUHdopMaLuu
OT Kamepbl — [iBe pajuonuHun B X-guana-
30He yactoT (8133 u 8200 Ml'u, ckopocTb —
120 M6ut/c).

KomnaHus pa3sepHyna co6CTBEHHYIO CeTb
n3 wectu ctaHuuit npuema B CLUA, Bputanum,
Hosoit 3enanpuu, lepmaHuu u ABcTpanuu.
CraHuuM ocHalueHbl napaboanyeckuMu aHTeHHa-
MW guameTpom 5 M, pabotaowmumn B S/X-gua-
nasoHax yactoT. B nepcnekTuBe Komnawus
Planet nnanupyet pacwunputs cetb fo 30 cTaH-
uui B 10 nyHKTax npuema uHbopmauum nocne
NOJAHOrO passepTbiBaHUsA cuctembl U3 200 Ha-
HOCMYTHMKOB. PacyeTHblit 06BbEM nocTynato-
wen nHdopmauum ot cuctembl — 370000 n3o-
OpaxeHnit 11 T6alT paHHbLIX B CyTKM,
npepocTaBieHne [OCTyna Yyepe3 OHNANHOBLIN
KaTtanor B nepuof < 24 4acos nocie CbeMKu.

B 2014-2015rr. KomnaHus-onepatop
Planet ctokycupoBana ycunus Ha cbemke
Tepputopun CeBepHoit u HxHON Amepuku
n A3uu: 6narogaps 3ToMy 6bin Co3aaH apxus
n306paxeHuii, a Takie BHEAPEHbI TEXHONOTUM
obnayHoit 06paboTku Ha cepeepax Amazon
Web Service (AWS), anropuTmbl KoppekLun u
OLEHKM KayecTBa W3006paxeHui, U3rotosne-
HUA MO3aNYHbIX MOKPBITUI U NPefOCTaBNEHMUs
YCNyr yAaNeHHOro KAWEeHTCKOro AOCTyna Ha
6ase API-uHTepdeiicos.

B 2015 r. perynATuBHbIA opraH AgMUHU-
ctpauun NOAA Munuctepctsa Toprosau CLUA
Bbidan komnauuu Planet nuueHsuio Ha co3pa-
Hue rpynnuposku [133 u3 150 cnytHukoB. B co-
CTaB OnepaTuUBHOI cucTeMbl BoayT f0 55 KA
Ha HaknoHHoi opbute MKC BbicoTont 420 KM
(npocTpaHcTBeHHOe paspelweHue 2.7-3.2 M)
n 100-150 KA Ha nonsapHoit CCO BbicoToMt
475 km (paspelweHnue 3.7-4.9 m).

Moka OCHOBHbIM CAepxuBaloWMUM (akTo-
pOM B Pa3BUTUM CUCTEMbI ABNSIOTCA 3aAEPKKM
B 3aMyCKax 1 OTCYTCTBME HOCUTENEN Nerkoro u
CBEPX/IErKOro KNacCoB s rpynnoBbIX CTapToB
KA rpynnuposku. B 2016 r. oxupatoTtca 3a-
nycku «HaHorony6ei» Ha CCO ¢ nomoubio PH
«Coto3». B nepcnektnse B KayecTse HocuTene
paccmatpusatotcs PH nerkoro knacca «3nek-
TPOH» aMepuKaHO-HOBO3eNaHACKOro cTapTana
Rocket Lab (3ape3epBupoBaHbl Tpu cTapTa no
20-25 KA, oueHOYHas CTOMMOCTb 3anycKa OKo-
no 4.9 MaH $).

«CHyTHMK-OTKA3HUK»

Ha opbure
M3MSat (Maritime Monitoring and Messaging
Microsatellite) - 3kcnepumeHTanbHbii Mu-

KPOCMYTHWUK Maccoit 85 Kr, pa3paboTaHHbIit
no 3akasy YnpasneHus 0OOPOHHbIX MCCNefo-

3ANYCKM KOCMUYECKUX AMMAPAT

y :(‘S-J )

L

HOBOC!

Rt




E
=
|
|

BaHuit DRDC Munucrepcta o6opoHbl KaHaabl
ANA 1BYCTOPOHHET MOPCKOW CBA3N U KOHTPONIA
CYLOXOACTBA MO CUrHanaM aBTOMATUYeCKOW
cuctembl upeHTudnkaumn ANC.

06was Lenb pa3paboTku 3akioyaeTcs B
obecneyeHnn He3aBUCMMOCTM, GE30MACHOCTH
1 CcBA3U Ha Tepputopun KaHapbl 1 B ee Mop-
CKux paiioHax. B npoekte yyactsyloT KaHag-
CKoe KocMmyeckoe areHtcTBo CSA, KomnaHuu
COM DEV Ltd. u exactEarth. Mocne 3anycka
¢upma COM DEV npumert yuactue B Tpexmecsy-
HoM nporpamme BBoAa KA B akcniyataumio, a
exactEarth 6yneT apeHzo0BaTh YacTb pecypcos.
bnarogaps 3tomy KA umeet BTOpoe HauMeHo-
BaHue — earthView-7.

Muccus M3Msat Gbina yTBepXAeHa U npo-
tuHaHcmposaHa B 2006-2007 rr. Munucrep-
ctBoM 060poHbl U CSA. B uioHe 2008 . 6bin
3aK/II0YeH KOHTPAKT Ha NMPOEKTUpOBaHUe, W3-
rOTOBJIEHME W 3aMyCK CMyTHUKA C KOMMNaHWen
COM DEV Ltd. OH cTan npoponKeH1em A0OBOMb-
Ho ycnewHoro npoekta CanX-6/NTS-1 - Ha-
HOCMYTHUKA, MOATOTOBNEHHOTO 3TOM KOMMa-
Huei u cTapToBasLero 28 anpens 2008 r. (HK
N2 6, 2008) o5t BLINONHEHUA CXOAHBIX 3afaY.

Cuctema AUC/AIS ucnonb3yetcs ans mo-
HUTOPUHIA MOPCKUX NyTeil, 0GHAPYIKEHUS KO-
pabneit n o6meHa uHbopMaLmen 06 ux Kypce
u ckopocTu. Momumo npuemHuka AIS, Ha an-
napate M3MSat GyayT TecTMpoBaTbCs HOBble
TEXHOJIOTUMU: aHTEHHA C PaclUpeHHbIMU BO3-
MOXHOCTAMM, CO3[iaHHas B YHuBepcuteTe Ba-
TEpPN00, U HU3KOCKOPOCTHAsA CUCTEMA PeTpaHC-
nauum panHbix LDRS (Low Data Rate Service).
Yepes LDRS wuHdopmauus  kopabenbHbix
papunoctaHuuin AIS petpaHcnupyetca Ha auc-
neTyepcKue MyHKTbl Ha 3anaiHoM U BOCTOYHOM
nobepexbsx KaHagbl. Tem cambim obecneyn-
BAETCA KOHTPOJIb IBUKEHUSA CYLO0B B paiioHax,
He OCHALLEHHbIX Ha3eMHOIt MHBPaCTPYKTYpOit
(Hanpumep, B ApKTuke).

B cocras nonesHoit Harpysku KA Bxo-
aut obopyposaHue DDCM (Deep-Dielectric
Charging Monitor), koTopoe 6ygeT oTcnexu-
BaTb HaKoMJeHMe 3apsaa Ha AU3NEKTPUYECKMX
komnoHeHTax KA 1 nepepaBaTb faHHble Ha
CreuuanbHylo Ha3eMHYI0 CTaHLWI0 B TeyeHue
BCEX NATYU JIET paCYeTHOro CpPoKa noseTa.

Kak v ero ycnewHblii npeplwecTBEHHUK,
M3MSat paspabotaH Ha nnathopme MMKpO-
cnytHukoB AIM rabaputamu 60x60x80 cM. OHa
MMEET MOAY/bHYI0O KOHCTPYKLMIO U obecneyn-
BAeT NUTaHWe, CBA3b, YNPaBNeHNEe OpUeHTaL M-

eil M npeaBapuTENbHYI0 06PaBOTKY AaHHbIX.
Cuctema TepMoperynMpoBaHus  NaccuBHas,
3a ucKnyeHuem Harpesateneit. ConHeyHble
NaHenu Ha BCeX LWeCTU FpaHAX CNyTHUKa npe-
[0CTaBAAT 0k0no 150 BT NMKOBOIA MOLHOCTH
n 80 BT B cpegHeM. EMKOCTb akKKyMynaTOpHOIA
Gatapeu coctasnset 17.4 A.4. Cuctema ynpas-
JIEHUA OpUEeHTALMER COCTOMT U3 CONMHEYHbIX
LaTYNKOB, LATYMKOB Y0BON CKOPOCTY, MarHu-
TOMETPOB W MAXOBWKOB, C KOTOpbIMM paboTaeT
cneuuanbHblit  KOHTPOJIEp, TapaHTUPYIOLLNit
CTabWAM3aLMI0 MO TPEM OCSM C TOYHOCTbIO JyY-
we 5°.

06paboTka AaHHbIX OCYLIECTBASETCS C No-
Molblo 6OPTOBOrO KoMMbloTepa U WuHbl CAN
(Controller Area Network). GPS-npuemHuk
006eCcneynBaeT BpEMEHHYI0 NPUBS3KY U AaHHbIE
0 mecTononoxenun KA.

KomaHpHO-TenemeTpuyeckuii=- Komnnekc
S-puanaszoHa (4 K6uT/C no Bocxoaswein nu-
HWAW, 2 MBUT/C no HUCXOAAlWeN) no3sonser
OCYLeCTBNATb NPUEM KOMAHA U nepepady Te-
NIeMETPUM, a TaKXKe ABNAETCA pe3epBHbIM oA
MoNe3HOI Harpy3Ku, JaHHbIe KOTOPOIl B HOpMe
nepefaloTca yepes CneLuanu3npoBaHHbIil Ka-
Han C-guanasoHa.

3anyck M3MSat nnanupoBanca B wuione
2014 r. Ha poccuiickoit PH «Coto3-2.1b» co-
BMecTHO ¢ KA «MeTteop-M» N2 2 (HK N2 9, 2014).
OpHako 24 anpens npaBuTenbcTBO KaHapbl 3a-
npeTuno OTnpaBKy MUKpocnyTHUKa M3MSat B
Poccuio gns 3anycka nop npepsiorom ee yya-
cTus B cobbITUsAX Ha YkpauHe. Kak cneacrsue,
BMECTO KaHaACKOro annaparta Obin 3anylyeH
rabapuTHO-BECOBOI MaKeT Maccoil 80 Kr.

Kanaackasa «Kaapa»
GHGSat-D Claire - uccnepoBaTensCkuit Mu-
KpOCNYTHWK, pa3paboTaHHblii  Jlabopatopu-
eit kocmuyeckux nonetoB SFL (Space Flight
Laboratory) WHcTuTyTa aspokocmMmuyeckux uc-
cnefoBanunit Yuusepcuteta TopoHTo (KaHapa)
LN W3y4YeHUs NaPHUKOBBIX ra30B, TNaBHbIM
06pa3om MeTaHa U yraekucnoro rasa. Ero no-
NIe3Has Harpyska coCTOUT U3 [iBYX NpUBOPOB:
LWIMPOKOYToJIbHOTO M306paxalolWero CnekTpo-
metpa ®abpu-Nepo (WAF-P), paboTatowero Ha
AAnHax BonH 1.6-1.7 MKM, 1 faTynKa 06n1aKos
1 a3po30iei, NONOChI KOTOPOrO Nexart B BUAK-
moM u WK-guanasoHe. Mone 3peHus annapa-
Typbl OXBaTblBaeT miowagb oKono 12x12 km,
NPOCTPAHCTBEHHOE  pa3pelleHue  nyyle
50 M. [pubopbl co3pfaHbl KomnaHueir MPB
Communications Inc., a 32 Ha3eMHblit cermeHT
oTBeyaeT Xiphos Systems Corporation.
CnyTHUK, NMOCTPOEHHBbI HA Hefoporoi u
BblCOKONpou3soauTensHoit nnatgopme NEMO,
nmeeT rabaputbl 20x20x42 cM 1 maccy 25.5 Kr.
BblpaboTka 37€KTpPO3HEpPrun OCyliecTBAAETCS
NPy NOMOLLYM CONHEYHbIX BaTapel, ycTaHoB/EH-
HbIX Ha KOpMyce, a XpaHeHue — B Tpex NUTHiA-
MOHHBIX aKKyMynaTopax. HomMuHanbHoe Hanps-
eHue 6opToeoit cetn — 12.3 B. [ins ToyHoro

yNpaBieHns OpueHTauuell U HaBedeHWs uc-
MONb3YITCA MAXOBUKW U MAarHUTHbIE CTEPXKHU.

[lo KoHUa uions cnyTHUK GyAeT NpoxoauTh
NpUEMKY U, KaK OXUAAETCS, YIKE B KOHLE neTa
HauYHeT nepefasaTh HayyHble daHHble. Pacyet-
Hblit CpoK cnyx6bl KA = 5 ner.

Nuamvickme «marnimm»

Sathyabamasat — akcnepumeHTanbHblil Ky6-
cat dopmarta 2U maccoit 1.5 kr, pazpaboTaH-
Hbll B YHusepcutete Catxbsibama (YeHHall,
Nupna) npu TexHuyeckoit nopaepxke ISRO.
Ero muccusa cocTout B M3yyeHUM NapHUKO-
BbIx ra3os: soaaHoro napa, CO u CO,, metaHa
’- u dToposogopoja — ¢

‘ nomowbto MK-cnektpo-
metpa Argus 1000, pa-
00TaloLLEero B f1anasoHe
0.9-1.7 mkm. Haxopscb
Ha nonspHoit opbuTte
BblcOTON 509 KM M Ha-
KnoHeHnem 97.4°, cnyt-
HUK MO3BOAWT [OCTUYbL
NPpOCTPAaHCTBEHHOTO
paspeweHus 1.5 km.

TpexocHas opu-
€HTaUMs C TOYHOCTbIO HaBedeHus [o 8° noa-
AEPKNBAETCA MAxXOBMKAMU W MArHUTHBIMMU Ka-
TyWKaMu, ANA ee ONpefeNeHns Cnyxar LWecTb
COIHEeYHbIX AaTynkoB. bopToBON KOMNblOTEp —
32-6UTHbIi MUKPOKOHTpPOIEP, C ONEpPaTUBHON
namaTbio 2 M6aiT 1 noctosHHo 4 M6aiiT, go-
nosHUTENbHO UMeeTcs dneww-kapTa 8 MbaliT.

ConHeyHble 6aTapeu MoOWHOCTbIO 4.2 BT
pacnonoxeHbl Ha rpaHax ky6cata. JHeprus
3anacaetcs B JIUTUIA-MOHHOM aKKyMynsTope
emkoctblo 1.8 A.4. Cuctema TepmoperynupoBsa-
HuA naccuBHas. CBA3b OCyLECTBAALTCA ABYMA
pa3sopayuBaembiMu aHTeHHamu B YKB-guana-
30He (145.98 MTw).

Mo coctodHMio Ha 11 uiONA, CNYTHUK aK-
TUBEH, C HEro NpuHUMalT Tenemetpuio. Cpok
CNyXObI paccynTaH Ha 6 mecsLes.

Swayam - 3KCnepuMeHTanbHbIi Kybcat
pa3smepa 1U, pa3pabotaHHbiit B VHxeHepHOM
konnepxe MyHa (MHAns) npu TexHUYeckoM py-
kosopactee ISRO. Ero
rMaBHble 3ajaun —
TexHonornyeckue:
0TpaboTka naccue-
HOIt OpueHTaLMK Ha
HU3KOM  MOAAPHOW
opbuTe ¢ NoMoLbio
MOCTOSIHHBIX MarHu-
T0B (BAOMb JMHMIT S :
MarHWTHOro noas 3emnu) u [BYX nap rucrepe-
3UCHbIX CTEPXKHEN, @ TaKXKe IKCMEePUMEHTbI MO
papuocBA3u. Swayam — nepBbIA UHAWUIACKNI
annapat C NacCWBHOW MArHUTHOM CUCTEMOW
noaJepXKKN OpueHTauum.

Macca 3Toro camoro ManeHbkoro nacca-
XUpa MIOHBCKOro 3anycka coctasnset 990 r.
YcTaHoBNEHHble Ha GOKOBBIX rpaHsx Cojl-
HeYHble 371E€MeHTbl BblpabaTblBalOT 3HEpruio
2.5 B1, KoTOpas XpaHWTCA B NUTUA-MOHHOM
aKkymynaTope emkoctbio 13.6 A.y. bopToBoii
KomnbtoTep — 32-OUTHbII MUKPOKOHTpOMNEp
ARM7TDMI, 6opToBas namatb — SD kapTa Ha
2 [6aiiT.

lMonesHas Harpyska BKktoyaeT B cebs
npuemonepefaTynk pagmontobuTenbCcKoro
AnanasoHa 434-438 Mlu. Umeetca opHa pas-
BOpauMBaeMas aHTeHHa W paguomask. lnaHu-
pyembiit cpok cnyxbel KA — 6 Mecsiues.
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nioHs B 10:30 EDT (14:30 UTC)
C KOCMMYECKOT0 CTapToBOro
komnnekca SLC-41 CraHuum
BBC CWIA «Mbic KaHaBe-

pan» cneumanuctel komnaHuu United Launch
Alliance (ULA) npu nopaepike 60eBbix pacye-
TOB 45-r0 KocMuyeckoro kpbina BBC CLUA BbiI-
nonHunu nyck PH Atlas V (BapuaHT 551, Homep
AV063) c reoctaliMOHapHbIM CYTHUKOM CBA3MN
MUOS-5 (Mobile User Objective System, ce-
puiiHblit Homep SV-3) A5 BOEHHBIX MOBUIbHBIX
nonb3oBareneit.

Monet HocuTens npolwen B WTaTHOM pe-
xume. [Opuraten RL10C-1 ctynenn Centaur
BbIjaN TPU MMMynbca: NepBbli — Ans [OBbI-
BEflEHWs Ha OMOpHyl 0pbuUTY, BTOpOi — Ans
BbIXO[}d Ha reonepexofHyto opouTy u TpeTuii,
B 17:19 UTC, npogonxutenbHocTblo 58 cek, —
AN nofbeMa nepures W YMeHbLIEHWUS Hakno-
HeHus op6uTel. B 17:23 UTC cnyTHUK 6bin OT-
JeNeH Ha ONTUMU3MPOBAHHOI reonepexogHoin
opbuTe c napameTpamu:

> HaKJoHeHue — 18.97°;

> Bbicoma 8 nepuzee — 3913 km;
> 8blcoma 8 anocee — 35642 km;
> nepuod obpaweHus — 700.7 MuH.

B katanore Crpaternyeckoro KomaHfo-
BaHua CLIA cnyTHuky 6bin NpUCBOEH HoMep
41622 v mexpyHapogHoe 0003HayeHue
2016-041A.

X0 mATH CEKYHA
MaToii MUOS 6bin goctaned Bo ®nopupy
3 MapTa, 1 B 3T0 BpeMs LieeBoil faToii 3anycKa
Ha3blBanock 5 mas. 0AHaKo KOpPPeKTUBSI B rpa-
(UK NOArOTOBKN MUCCUN BHECNA «aHOManua»
B pabote nepsoii crynenu PH Atlas V npu 3any-
cke 22/23 maprta rpy3oBoro kopabns Cygnus K
MKC 8 muccun 0A-6, korpa asuratens P-180
npopabotan Ha 5.4 ceK MeHblle pacyeTHOro
BpemeHu (HK Ne5, 2016, c.20-22).

25 mapTa npeacrasuten 06befAMHEHHOTO
nyckosoro anbsHca ULA coobwuau, 4to npo-
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13BEAYT CTapT He paHblue 12 mas, a 8 anpens
ObIN0 3asBNeHO 0 nepeHoce 3anycka MUOS-5
Ha HeompefeneHHoe BpeMs — [0 3aBeplue-
HUA paccnefoBaHWUA UHUNAEHTA W BbIABIEHUA
ero npuuuH. MpuynHel c60s 6GbIANM Ha3BaHbI
15 uioHa: HewTaTHas cuTyauus npu MaproB-
CKOM MycKe npoun3olna u3-3a c60s B cUCTeMe
yNpaBneHns pacxofoBaHUEM TOMINBA NepBOM
cTynenn. OGbeaMHEHHbI NYCKOBOW aNbsiHC MO
uToram paccnefoBaHus 3assun: «[ny6okuii
aHann3 AaHHbIX MOKa3an, uTo yepe3 222 ce-
KYHAbl MOCNEe CTapTa HeOXWOAHHO WM3MeHWn-
cA nepenaj [aBNeHUs TOPIOYEro Ha Knanawe,
perynupymoolem COOTHOWEHWE KOMMOHEHTOB
(Mixture Ratio Control Valve, MRCV). CHuxe-
HUe pacxofa roproyero, NOCTYNatLLero B kKame-
py CropaHus, Bbi3BaNo [nosBaeHne] «Kucnoi»
CMECM PaKeTHOro TOMIMBA U CHUXKEHUE XapaK-
TEpPUCTUK NepBoi cTyneHu». OueBnAHO, U3Me-
HEHME COOTHOLWEHMA KOMMNOHEHTOB MPUBENO
K MpexneBpeMeHHON BbipaboTKe oKucauTENs,
X0Ts Npu 3T0M B 6aKax nepBoii CTyNeHu ocTa-
BaNOCb 3HAYMTENbHOE KONMYECTBO TOMNBA.

B ULA pobaBunu, 4to poccuiickas Komna-
Hua HMO «3Hepromawy» popaboTana Knana
perynaTopa cocTtaBa TonansHoM cuctemsl MRCV
B P[1-180: «[ocTaBWuK fBUraTens ocywecTsun
HE3HAUUTENbHbIE W3MEHEHUS B KianaHe pe-
ryNATOpa COOTHOWEHWUS KOMMOHEHTOB ANfA
obecneyeHuns TOro, YTo NoA0GHbIE UHLMAEHTSI
He npowusoiigyT B Gyaywem». Ocmotp PL-180
N2 68T Ha «ATtnace» anst MUOS-5 Gbin nposefeH
eule 29 anpena v NOATBEPAW, YTO BCE KOMMNO-
HEHTbI iBUTATENSA FOTOBBI K MYCKY.

3aBeplueHne paccnefoBaHus W [OpaboTKU
P[-180 BHOBb 3axrno «3eneHblit ceet» MUOS-
5. 14 uioHs 06bABUAM HOBYIO fATy CTapTa —
24 WioHA. BHyTpeHHee o0603HayeHWe nycka
6bin0 «onepauus A7085». MporHos gasan 80 %
BEPOATHOCTM XOpOLei Norofbl Ha CTapToBoe
0KHO € 10:30 50 11:14 EDT (14:30-15:14 UTC).

23 uioHA HocuTenb BbiBe3nn Ha SLC-41,
M Ha cnepywolmMii AeHb OH ylWen co cTapTa B
CaMoOM Hayane CTapTOBOro OKHa. Ha 3ToT pa3

B COOTBETCTBMM C KOHTPAKTHbIMK 06sA3aTenb-
ctBamn, AO HIMO «3Hepromalu» 28 UOHS
2016 r. otnpasuno B CLUA ewle 4eTbipe OBu-
ratens PO-180, npowepwmx npouecc npu-
emMKn 3akasumkom. O6 aToM coobmnu B
npecc-cnyx6e npeanpuatusa.  «lpuemoyHas
KOMMCCHSA C y4acTMeM npeacTaBuTenen komna-
Hn ULA, ynorHOMOYeHHbIX npepcTasuTenew
npaBuTenbCTBeHHbIX BepgomcTe CLUA (BBC,
NASA) © ux noapsifuMKOB BbICOKO OLEeHMNa
Ka4eCcTBO NPOAYKLUM HaLLIEro NpeanpuaTus», —
3asBUS1 3aMeCTUTENb reHepasnbHOro AUPEeKTo-
pa no obecrneyeHuio kadecTsa MPOAyKUUM ©
ceptudmkauum B.T. Tpurutok.

PaHee 3amecTutenb MUHUCTPA OGOPOHBI
CLUA no Bonpocam 3akynok ®pank Kengenn B
xofe crnyLiaHuin B KoHrpecce BbICTynun NpoTue
HeMeAJsIeHHOro oTkasa OT MOCTaBOK POCCUIA-
CKMX pakeTHbIX asurartenen. KoHrpecc corna-
cuncs ¢ ero gosogamu: 14 noHs 3akoHogaTenu
nopaep>xasnu nonpaeKy K NPOEKTY 060POHHOMO
6roeTa, paspeLuaroLLyo NpuobpeTeHune eLle
18 Takux gBurartener B nepuop ao 2022 r.

PL-180 oTpaGoTan 6e3ynpeyHo, u Becb nonet
NpoLLen B WTaTHOM pexume. B ceTu nosisunocsb
peAkoe 3penule cTapTa HOCUTENs, CHATOE U3
nponetawLero MMMo Ha BbicoTe 8500 meTpos
naccaxupckoro naitHepa. Cypa no Bo3MOX-
HOCTW nepeABUHYTb Kamepy W MO OTCYTCTBUIO
roN0COB W KPUKOB Ha 3afHeM nnaHe, BUAEO
cAenaHo nunotoM. PofnK aHOHWMHO pasme-
cTMAn Ha pecypce reddit.com, rae oH u cTan
nomnynApHbIM.

IMocreaHmn B cO3BE3AMM
Cucrema MUOS 3akasbiaetcs BMC CLLA, pa6o-
TaeT B UHTepecax [leHTaroHa u npefHasHayeHa
NS YNYyYLWeHUA CBA3U MeXy aMepuKaHCKUMU
BOWCKAMM U UX COIO3HUKAMW MO BCEMY MUPY.
CTroMMmocTb 3anylieHHOro annapata oLeHWBa-
etcs B 340 miH $.

3anyckom MUOS-5 npegnonaranoch 3a-
BepWwnTb (hopMMpOBaHue opOuTanbHON rpyn-
NMUPOBKKU 3TUX CNYTHUKOB CBA3WU. B cucremy
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1 HOB O ¢
400"y py

BXOAAT NATb CMYTHUKOB (YE€TbIpe OCHOBHbLIX U
Of\MH Pe3epBHbIil) W YeTblpe Ha3eMHble CTaH-
LiK, KOTOpble NpPEefOCTABAAIT 3alUUILEHHYIO
TaKTUyeckyto cBasb YKB-guanasoHa pns Bo-
enHocnywawwmx CLUIA n ctpad NATO no Bcemy
Mupy, obecneynBas rno6anbHblil 0XBaT U KOM-
MYHUMKALMM HOBOTO MOKONEHUS AAS «MOOUIb-
HbIX MO/b30BaTeNen» B BOOpYKEHHbIX cunax.
Mepsebiii annapat MUOS ctapToBan B deBpane
2012 r., ewe Tpu nocneposanu B utone 2013 r.,
AHBape u ceHTa6pe 2015 1.

MUOS-5 nocTpoeH komnaHueit Lockheed
Martin Space Systems (LMSS)* Ha nnatdopme
A2100M - 370 BapuaHT Kommepyeckoi A2100
ana BoeHHblx KA. Beicota KA B TpaHcnopt-
HOM MONOXeHWW AocTuraet 7.6 M, WUpUHA —
4.6 m. CrapToBas macca CnyTHUKA — NPUMEPHO
6740 kr, macca 6e3 Tonnuea — 3812 kr. MUOS -
O[MH 13 CaMbIX KPYMHbIX 1 TAXENbIX HeCeKpeT-
HbIX aNNapaToB Ha reocTaluoHape.

[ins poBsbiBegeHMs ucnonb3yetcs 6opTo-
BOM anoreiiHbli ABYXKOMNOHEHTHbIN ABUTATENb
BT-4, noctaBneHHblit ANOHCKOM KoMnaHuein IHI
Corp. Annapat ocHalueH ByMs pa3BepTbiBae-
MbIMU MAHENAMM CONHeYHbIX GaTapeil pasma-
xoM 28.7 M. MoWHOCTb CUCTEMbI 3NeKTponu-
TaHua — 9.8 kBT. PacyeTHblit CPOK aKTUBHOrO
cywectsoBaHus KA — 15 net.

Cemeitcteo A2100 Bkntoyaer B cebs Tak-
e nnatdopmbl A2100A, A2100AX, A2100AXS,
A2100AXX c cOOTBETCTBEHHO BO3pacTaloLMMK
OCHOBHBIMW XapaKTepUCTUKaMU: MACCOi, MOLL-
HOCTbIO CUCTEMbl 3IEKTPONUTAHMSA, 3anacoMm
TONAMBA W ApyruMu napametpamu. Pasnuy-
Hble BapuaHThl nnatdopmbel A2100 asnatoTCca
TaKxe OCHOBOV Ana annapartos Tuna GOES-R
meTeoponoruyeckoit cuctembl CLUA, BoeHHbIX
cBA3HbIX cnyTHUKoB AEHF, cnyTHukoB npepy-
npexnpeHus o paketHom HanageHuun SBIRS GEO,
HaBWraLMOHHBIX KOCMUYecKux annapatoB GPS
Block III # MHOro4MCneHHbIX KOMMepYEeCKnX
CMYTHUKOB CBA3M U BELLaHMs.

MoaynbHblii noaxon npu pa3paboTke U
c6opke nnatpopm A2100 NO3BOAUA YyMEHb-
WNTb YUCNO KOHCTPYKTUBHbBIX 3NIEMEHTOB U UX

i

maccy (no yteepxaeHnuto LMSS, Ha 60 %), ynpo-
CTUTb KOHCTPYKLMIO, MOBBICUTb HAJEXHOCTb
paboTbl Ha op6UTe, COKPATUTb PacXofbl Ha 3a-
NycK 1 3KcnayaTauuio CNyTHUKOB. 3TO B Mon-
HOW Mepe ypoBneTBOpseT TpebOBaHUA 3aKas-
YMKOB B OTHOLWIEHUW CO3[AHUA KOCMUYECKUX
annapaToB Pa3fWYHbIX KOHbUTypauuii ans
BCEX TUMOB YCAYT CMYTHUKOBBIX cayk6. Mnat-
topma A2100 nonHOCTbIO M3roTaBAMBALTCA U3
JIETKNUX M NPOYHBIX KOMMO3UTHBIX MaTepuanos,
3aWMILAOWMX ee OT TennoBbIX AedopMaLui.

OCHOBOI1 CMNOBOI KOHCTPYKUMM nnat-
tdopmbl A2100 sBnsieTcA napannenenuneg, no
CTOPOHAM KOTOPOro pa3smelleHbl 6opToBble
CUCTEMbI W arperatbl, OKPYXeHHble MaHensiMu
nonesHoil Harpy3ku. Ha naHensx pasmelleHbl
CUCTeMbl, COCTaB KOTOPbIX ONpeAensfeTca npea-
Ha3HayeHMeM CnyTHUKA.

bopToBas cucTema 3neKTpoNuTaHUs BKAIO-
yaeT iBe CONHeYHble GaTapen (0T ABYX A0 NATH
naHeneit Ha KaXaom) ¢ BbICOKOIPHEKTUBHBIMM
toTo3aneKTpuyeckuMn  npeobpasosaTensiMm
Ha apceHupe ranana ¢ TPOMHbBIM MepexofoM.
B 30He TeHeil cnyTHMK paboTaeT OT YeThl-
pex GNOKOB NUTUIA-MOHHBIX aKKyMylATOPOB,
KOTOpble MpY PaBHOM Bece U 06beMe C HU-
Kenb-KafMUeBbIMW MU HUKESb-BOLOPOAHBIMU
aKKyMynsTopamu obecneynsaloT nyyline 3Hep-
reTMyecKune XxapaKTepucTukm.

CpoK aKTMBHOrO CyLECTBOBAHUA CMYTHU-
KOB, CO3faHHbIX Ha 6a3ze nnatdopmbl A2100,
cocrasnifer 15 net, pasmepbl B TPaHCMOPTHOM
NONOXEHMN [oCTUralT 3x2.5x6 M npu cTap-
TOBOM Macce annapata ot 1930 pgo 6740 kr.
Komnanus wuHTEHCMBHO paboTaeT no yactu
noucka Gonee 3PheKTUBHBIX (HOTOINEKTPH-
Yeckux npeobpasosaTeneilt U MCMONb30BAHNUSA
YNYYLWEHHbIX TENNONPOBOA0B W PaAnaTopoB, a
TaKe co3faHus 6osee COBEpPLIEHHON CUCTEMbI
pacceuBanus Tenna. Cneunanucrbl CTpemaTcs
MOBbLICUTL BblpabaTbiBaeMylo MOLHOCTb nnat-
thopmbl ¢ HbiHewHux 13.1 no 15 kBT 1 Gonee.

MUOQOS HeceT jaBe LUenesble Mofe3Hble
Harpy3ku — ANA LWMPOKOMONOCHOTO MHOrO-
MoJb30BATENbCKOr0 AOCTYNA C KOLOBbIM pas-
penenuem kaHanos WCDMA (Wideband Code
Division Multiple Access) n pns y3KononocHoi
cBA3un. CouetaHue ABYX BULOB KOMMYHUKALMM
06ecneynBaeT MOBCEMECTHbI M MOCTOSHHBIN
BbICOKOCKOPOCTHOM Aoctyn no IP-npotokony
k BoeHHoit cetn GIG (Global Information Grid)
npu OfHOBPEMEHHOM 0OGCHYXMUBaHUM Cylle-
CTBYIOWMX NONb30BATENEN MPEXHEN CUCTEMbI
UFO (UHF Follow-On).

Annapatypa WCDMA, pa3pa6oTaHHas KoM-
naHueit General Dynamics, BKMOYaeT MOHTHU-
pyemblit Ha cnyxebHom mogyne KA MHorony-
yeBoil mopynb MBA (Multi-Beam Assembly) c
16 aHTeHHamu YKB-guanasoHa gna pacnpepe-
JIEHHOTO r106aNbHOTO MOKPBITUA U CO3AAHHbII
camon LMSS otpaxatens auametpom 14.0 m,
Torga Kak yHacnegosaHHbli o1 UFO oTpaxa-
TeNb UMeeT BCero Anwb 5.49 m B guamertpe.

MNonesHas Harpyska WCDMA dopmupyet
16 nyyeit WMpKUHON NO 5°, NOKPbIBAKOWNX BU-
Aumoe nonywapue 3eman. B kaxgom nyye 06-
pasyeTcs no YeTbipe KaHana CBA3W NPONYCKHOM
cnocobHocTbio [0 5 M6UT/C, 4TO B fiecATb pas3
Boilwe, yem y cucremsl UFO (go 400 k6ut/c),
KOTOpble MO03BONAOT OAHOBPEMEHHO BECTU
pasroBop M nepeAaBaTb BMAEOMH(OPMALIO

W [aHHble. Monb3oBaTensm BbIAENAOTCA y3-
KOMONMOCHblE KaHanbl 3alMLEHHON CBA3U CO
CKOpOCTbIO A0 64 KOUT/C (papuoTenedoH) u
[0 384 kOUT/C (BaHHble).

Kak 3asBnsioT npeactaBuTeNn KomnaHuu
Lockheed Martin, HoBas cnyTHuMKOBas cucte-
Ma KapAMHaNbHO MoBbICUT 3HEKTUBHOCTb MO
nepefade faHHbix. «CnytHuk MUOS yBenanyut
BO3MOXHOCTM HalMX 60L0B, — Bbipaxan yBe-
peHHoCTb nocne 3anycka Tpetbero KA meHep-
xep nporpammbl MUOS, kanutaH 1-ro paHra
BMC CLWA [xo Kan (Joe Kan). — C BbiBeeHnem
elle 1BYX CMYTHUKOB cucTema bypeT obnagath
B AECATb pa3 GONbWMMN BO3MOXHOCTAMY, YEM
HbiHe peiicTBytowas cuctema — Ultra High
Frequency Follow-On. [JlaHHo#t nporpammoii
MOBCEMECTHOT0 PacnpocTpaHeHus CBs3u GyayT
nonb3oBatbcs Bce Buabl BC CLIA u ux naptHe-
pbi».

Mepef NATHIM 3anycKOM coo6LWanock, 4To
nonHoe co3ge3gue cnytHukos MUOS umeer
MpOMNYCKHYI0 CMOCO6GHOCTb B 16 pas3 Bbille, YEM
y annapatos UFO. Monb3oBaTenbckuit cermeHt
BKntoyaer 55000 TepMuUHaNoB, 3HayuTeNbHas
4acTb KOTOPbIX TpebyeT fopaboTku Ans paboThl
B cucteme MUOS.

OceyYyka MAn OTKAa3?
MnaHom noneta cnytHuka MUOS-5 npegno-
J1aranock, YTO Nocne OTAENEHUS OT CTyNeHu
Centaur KA coBepwuT ceMb BKIKOYEHUN CBOE-
ro asuratens ans nepesoga c MO Ha reocuH-
XPOHHYI0 OpOUTY M K 3 MI0NS JOCTUTHET Bpe-
MEHHOW TOYKM CTOSIHUSA Ha Jonrote aBancKux
OCTPOBOB ANl OPOUTANbHBIX UCTbITAHMIA.
0fHaKo, MO AaHHbIM HE3aBUCUMbIX Habio-
patene, 3-5 uona v B nocnepylolwme LHA
CMYTHUK OCTaBaNCA Ha CTabUbHON NPOMEXY-
TOYHOI# OpOUTE C NapameTpamu:

> HaK/OHeHue — 9.83°;

> Bblcoma 8 nepuzee — 15243 km;
> gbicoma 8 anocee — 35701 km;
> nepuod obpaujeHus — 942.6 MuH.

Kak coobwuna 8 utons npecc-cnyx6a BMC
CLUA, nocne HEKOTOPOrO YWCiA BKAKOYEHMI
ABUraTens nogbeMm npekpartuacs. «Ha cnyTtHu-
Ke npousowna Henonagka, Kotopas notpe6o-
Bana BPEMeHHOW NpUOCTAHOBKM nepexoaa [Ha
pabouyio opbuTY]», — rOBOPUIOCH B 3asiBEHNUN
BMC v ykasblBanocb, YTo Cneuyuanuctsl npo-
LOMKAIOT OLEHKY CUTYaLMK, 4TOObI ONpeaenuThb
JanbHenwmne gencTema.

K MOMEHTY BO3HWKHOBEHUA HEWTATHOM CU1-
Tyauuu KA npowen okono nonoBuHbl NyTu OT
0pbUTHI BbIBEEHUS [0 re0CTaLMOHapa, ycnes
nofHATb nepureit Ha 11300 km. OgHako emy
HYXHO CHWU3UTb HAKNOHEHWe NPUMEpPHO [0 5° 1
NoaHATL Nepureit ewle 6onee yem Ha 19000 Kw,
YTO MOATBEPAUIM M UCTOYHUKU B CTPYKTYypax
BMC, otBeTcTBEHHBIX 33 MUccuio MUOS.

YeTbipe paHee 3anyweHHbix KA MUOS, no
coctofaHmnio Ha 1 anBaps 2016 r., HaxoaUNUChb
B TOYkax crosHus 177.0°, 99.9°, 15.5° wu
171.9°3.4. K maw 2016 r. MUOS-4 nepeme-
cTuncs B pabouyto nosuuuio 75.0°B. 4. Hag
NHAUACKUM OKeaHoM.

Mateiil KA [onKeH BbINONHATL (YHKLUN
opbutansHoro pesepsa no annaparype WCDMA
W aKTMBHO paboTaTb co cTapbiMu YKB-Tepmu-
Hanamu.

* LMSS — 00HO u3 Yembipex OCHOBHbIX CMPYKMypHbIx nodpazdeneHuti komnaHuu Lockheed Martin Corp. Pa3-
pabamsigaem u NPou3B0AUM cNymMHUKU Ha 3asode 8 20pode CaHHuBel1, 00HOM U3 KpynHeUwux u cospemeH-

HbIX YyeHmpos Kocmuyeckol undycmpuu CLUA.
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U. Jlucos, WU. AdaHacbes.
«HoBOCTU KOCMOHABTUKUY»
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noHa 2016 r. B 20:00:07.413
no  MEKUHCKOMY  BpEMeHH
(12:00:07 UTC) co cTapToBoro
komnnekca N2201 lnowapku
KOCMUYECKMX 3anycKOB BaHbyaH Gbin ocylecT-
BJIEH YCNeLWHbI NYCK paKeTbl-HOCUTens «YaH-
YK3H-7» (CZ-7) ¢ pasroHHbIM 610KOM «H)aHb-
umaH-1A» (YZ-1A). Yepe3 603 cekyHabl nocne
cTapTa YZ-1A Bbillen Ha pacyeTHyto opbuTy ¢
00bABNEHHOI BbICOTO 200x394 KM.

B xofe manbHeiwero nonera maclutabHas
MoAenb BO3BpalLaeMoro annapara nepcrnek-
TUBHOTO KUTaWCKOro NMUAOTUpyeMoro kopabns
Obina cBefeHa ¢ opoUTHI M CoBEpLUMAA yCnel-
Hyto nocapky, a YZ-1A poctaBun Ha pa3nnyHole
opouTHI elle NATb MONE3HbIX TPY30B YEThIPEX
TMNOB AnA npoBefeHns 19 HayyHbIX U TeXHU-
YeCKNUX 3KCMEepPUMEHTOB:

% cnyTHUK «OnyH-1» pns 3kcnepumeH-
TaNbHOW 0TPabOTKM METOLOB YAANEHUS KOCMU-
4ecKoro Mycopa;

% HAay4YHO-3KCNEPUMEHTANbHbI
cnyTHUK «OcaH YKMCHHY;

% 4Ba CNyTHUKA «TAHbI3I» ANA 3Kcnepu-
MEHTa MO PeTPaHCAALMYU JAHHBIX;

% HEOTAENAEeMblit None3Hbli rpy3 «TAHbIO-
aHb-1» AnA 3KcnepumeHTa no Ao3anpaBKe B
KocMmoce.

370 6bIN NepBbI NYCK C YETBEPTOro KU-
TallcKOro Kocmogpoma BaHbyaH u nepBbiii
CTapT KUTANCKOTO CPefHEro HOCUTENs HOBOTO
NOKONIEHUS, UMEBLUUI LieNblo OLEHUTb COCTOS-
HUME TeXHUYECKOro W CTapTOBOro KOMMAeKca 1
noATBEPAUTb MPABUILHOCTb NPOEKTA U TEXHMU-
YecKue xapaKTepucTuku pakeTbl. OH Gbin npuy-
poyeH K 95-netuio KoMmMyHUCTMYECKOM napTum

MUKpPO-
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B3HbuaHa

Kutas, otmeyaemomy 1 nions, k 60-netuio pa-
KeTHo-KocMuyeckoi oTpacnn Kutas u k Bu3uty
B. B. MyTuna B MeknH 24-25 nioHs 2016 1.

Ycnex nepBoro mycka nponoXun gopory K
3anycKy ¢ BaHb4aHa nepsoro rpy30Boro TpaHc-
nopTHOro Kopabns «TAHbYKOY», a aKTUYecKu
1 peanu3aLuu Bceit NporpamMmbl 3anycka u aKc-
nnyatalun noceuaemoii KocMuyeckoi nabo-
patopuu «TAHBIYH-2».

3anyck kocMuyeckon naéopatopum  «TsaHb-
ryH-2» NAaHupyeTcs B HacTosilee Bpems Ha
cepefuHy ceHTabps 2016 r. MoneT u CTbIKOB-
Ka K Hell nunotupyemoro kopabnsi «LLaHb-
4Yxoy-11» HameueHbl Ha cepeauHy OKTA6pPS,
CTapT U CTbIKOBKA NEPBOro rPy30BOro kopabdns
«TAHbYKOY>» — Ha cepeauHy anpens 2017 .

«OT1 TaHbU3MHA A0 Bo3HbLYaAHA»

18 siHBaps 6610 0hULMaNbHO 0OBABAEHO, YTO
nepsblit nyck CZ-7 HaszHayeH Ha uioHb 2016 T.
Torpa xe B HeouLMaNbLHOM NOPAAKE Ha3biBa-
Nach Jata 26 UoHs, OKa3aBLlasca noYTM TOYHOM.

06wan cbopka nepsoil NETHOI paKeTbl B
TAHbLU3WHE NpoxoAuna B eBpane, a ee 3aBOA-
CKMe UCMbITaHMA 3aBepwmanch K 25 anpens.
27 anpens cOCTOSNCH «MUTUHT MOGMAM3ALUN»
KOMaHAbl  MCnbITaTenel, obecneynsamowmx
nepBbiii Nyck, a 29 anpens rotosyto CZ-7 dop-
ManbHO CAANU 3aKa3uMKy.

K 3Tomy MOMeHTy cneuuanbHoe CcyaHO
«H0aHbBaH-21» NOKUHYNO CTOAHKY B L3aHbu-
He 1 Beyepom 1 mMas npuwno B TAHbLU3UHL AN
npuema paketsl. 8 mas B 08:00 «l0aHbBaH-21»
Bblwen 13 TAHbL3UHA U, Npoiias 1670 MOpCKux
MUNb, 14 Mas BO BTOPOW NONOBUHE iHA OWBAp-
ToBasnca B nopty LluHnaHb, fJoCTaBUB KOHTeIA-

Hepbl ¢ Gnokamu PH CZ-7. 15 mas oHu Gbinu
BbITPYXeEHBI, @ 16 Mas [OCTaBneHbl NO wWocce
Ha TEpPpPUTOPUID KOCMOAPOMA U MOMELeHbl B
3naHue N2503 TexHUYecKoro Kommniekca.

CbopKka HocuTens Ha MoOUAbHOW CTap-
TOBOW nnatopme B BEPTUKANbLHOM Kopmnyce
N°502 Hayanacb 22 mas, a 15 wioHA pakeTa
y)Ke NPOXOAMAA UCMbITAHUA Nepef BbIBO30OM Ha
cTapT. 17 uOHA KUTaliCcKoe TeneBUAeHNe npo-
AEeMOHCTPMPOBANO JOCTaBKY M MOHTaX Ha Hee
KOCMWUYECKOW rON0BHON 4acTu.

BbiB03 nnaHnpoBancs Ha 21 UIOHA, 0fHAKO
OblN OTCPOYEH HA CYTKM M3-33 CWIbHOMO AO-
KA. YTpo 22 uioHs Gbino conHeyHbiM, B 08:00
nnatdopma c paketoin CZ-7 Bblexana u3z MNKa
n MeaneHHo npeogonena 6onee 3000 meTpos
penbcoBoro nyTu. PenbcoBbin MyTb «NATEPKU»
0T coopyxeHusa N2501 fo CTapToOBOro KoM-
nnekca N2 101 npsamoii Kak cTpena, a BOT Tpa-
eKTOpUA «CeMepKM» MMeeT YeTbipe MOBOPOTA
Ha 60° n ABe CTPenKM B TOYKAX NPUMbIKAHUA
K OCHOBHOM JNIMHMM U OTBETBAEHWUA OT Hee.
Ha npsambix yyactkax nnatcdopma npoxopuna
10 30 METpOB B MUHYTY, @ HAa KPUBbIX — BCErO
no 15. Tem He meHee K 11:00 oHa BCTana Ha
cTapToBoM coopyxeHun N2201, rae ee yKpbiau
OT BO3MOXHON HEMOrofbl NOBOPOTHLIMU CeK-
unsmMu GalHM 06CAYKUBAHNUS.

B TOT e AeHb 6biN10 0ULMANbHO 00bAB-
NIEHO, 4TO CTApT COCTOMTCA B Nepuog ¢ 25 no
29 uioHA. [lo6aBuM, 4To BHyTpeHHee 0603Ha-
YeHue nycka 6bino «onepauus 07-Wix, u 310
6bin 230-i1 cTapT HOCUTENs cemeicTBa «Benu-
KWit moxoa».

24 VIOHA NOSBUNOCH MpefynpexpeHne o
3aKpbITUM ANA MOpenaaBaHua Ha 25 MIOHA Tpex
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3ANYCKU KOCMUYECKUX

)

paiioHOB nafeHuns mexay 0-BOM XaitHaHb U
0-BoM bywyanra (Puaunnunsl). OHK npegHa-
3HaYanuCb ANA YeTblpex CTapTOBbIX YCKOPH-
Teneil, LeHTpanbHoro 6;10ka NepBoil CTyneHu
W cTBOpOK o6Tekatens. B npegynpexaeHuu
CTapToBOE OKHO nmpogosmkanoch ¢ 12:00 go
14:00 UTC, To ectb ¢ 20:00 go 22:00 no ne-
KMHCKOMY BpemeHW. bbina Takxke 3akpbiTa
ANA aBMALMN MOCA[OYHAA 30HA, TAHyLWAACA
B LUINPOTHOM HanpasNeHNK Yepe3 KOCMOLPOM
Li3toytoaHb, — Ha 26 nioHsa ¢ 15:17 go 15:50
NEeKMHCKOro BpeMeHH!.

loprotoBKa HOCUTENA Ha cTapTe 3aBsep-
Wwu1nack WTaTHO, rpo3a yTpoMm 25 uioHA He
nomelwana nycky. 3a 12 4acos Ao pacyeTHoOro
BPEMEHW MyCKa Hayanacb 4YeTblpexyacosas
3anpaBka 6akoB cTyneHeil kepocuHom. Mo-
CNe 3axonaxuBaHNa 6akoB oKUCAUTENA NpO-
BENU 3anpaBKy XUAKMM Kucnopopom. Becero
B Gaku pakeTbl 66110 3anuTo 170 M* KepocuHa
1 340 TOHH XMAKOro KUCNOPOAA Npu Temne-
patype -183°C.

lepen craptom u3 ropogka JlyHnoy u
npuneraolLMx AepesBeHb 2.5-KnnomeTposoit
30HbI 661710 3BaKyMpoBaHO 0Ko10 2600 KuTe-
neit. OpgHako 6onee 80000 yenoBek cnewu-
anbHO NpuGLINM Ha B3HbyaH, yToGbl Hablo-
AaTb 3a CTAapTOM C BOCbMU O(ULUANBHBIX
nnowasok. [lBa Manon3BecTHbIX KaHana no-
Kasanu nyck B npAMOM 3(UPe, HO LieHTpanb-
Hble TenekaHansl Kutas npegnounu path
ero B 3anucu cpasy nocne o6baBneHus 06
yCMeLWHOoM nycKe.

«AMomM K mMopio,

TASIASI HQ 3BE€3ALI»

KoHTponb 3a MoprotoBKoii M npoBefeHuem
nycka Ha KocMogpome 1 B [TeKUHCKOM LieHTpe
yNpaBneHns OCyLEeCTBAANM BbICLINE PYKOBO-
LNTENN KUTAaNCKOW KOCMWUYEeCKOW nporpam-
Mbl: uneH LleHTpanbHOro BOEHHOrO COBETa,
HauanbHUK YnpasneHus paspaboTku BOOpY-
KEHUN N BOEHHOM TEXHWKW, KOMaHAYIOWMNA
NUNOTUPYEMOI  KOCMUYECKOM NpOrpamMmoit
Kutas Yxan Hca, nonutuyeckuit Komwuc-
cap BaH XyHbso v 3amecTuTenb HayanbHuKa
Ynpasnenus YxaH HinuHb, HayanbHuk lo-
CYAapCTBEHHOrO ynpasieHus no 060POH-
HOJi HayKe, TexHUKe M MPOMbIWNEHHOCTH,
3aMeCcTUTeNb KOMaHAYIWEro nuaoTupyemon
nporpammoit Cioin [lauxs, 3amectutens Ha-
yanbHuka TYOHTN Y Aubxya, npepcenatens
Coseta pupektopos Kutaickoit Kopnopa-
UMM Kocmuyecko Haykm u TexHukn CASC,
3aMecTUTeNb KOMaHAYoWero nuaoTupyemon
nporpammoit J13ii ®anbnaii, npeaupeHt CASC
Y AubwaH, Buue-npesungentsl H0aHb Lze n AH
Bbaoxya u gp.

Myckom CZ-7 ¢ BaHbyaHa pykoBogun
«HOMb-nepBbliiy — BaH Tyawbu (X V).
CrapToBOE OKHO NPOJOMKANOCH fiBA Yaca — C
20:00 po 22:00.

B 18:35 0T pakeTbl 6111 0TBEAEHbI NOBO-
poTHble cekuuu GawHu obcnyxusanus. Kak
006bIYHO, 0OBABAAANCH FOTOBHOCTU: 30-Mu-
HyTHas, 15-MUHYTHaA, 5-MWUHYTHAA, MUHYT-
Haf...

3a 15 MMHYT B0 nycka CO CTapToOBOro
KOMNJeKca 3BaKyWpoBaAuUCb MNocnefHue
yneHbl 6oeBOro pacyeta. 3a [jBe MUWHYTbI

npekpaTuaack NoAnNuTKa 6aKoB XKNUAKOTO KuC-
N0pOfAa, a 3@ MUHYTY OT LeHTpanbHoro 61oka
1 BTOPOW CTyNeHu oTownu Kabenb-3anpasoy-
Hble MayThl.

B 20:00:00 npencTapToBbIA OTCYET AoLLEN
B0 HyneBol oTMeTku. Mo komaHpe «[aHbXo»
(«3axuraHue») onepaTop Haxan COOTBETCTBY-
follyto KHOMKy Ha mynbTe. Ho fo cTapTa ocTa-
BaNOCb elle CeMb-BOCEMb CEKYHA — npouecc
3anycka  KucnopogHo-kepocuHosoro P,
BbICOKOrO [aBNEHUS C JOXUraHUeM 3aHumaer
Oonbliee BPeMs, YeM Y TPARULMOHHbIX ans Ku-
Tan [Burateneil Ha CaMoBOCMNAMEHAIOWUXCA
KOMMOHEHTaXx.

Yepes yeTblpe CeKyHAbl Hayanacb nofaya
B ra300TBOAHbI OTOK BOAbI CUCTEMbI LIYMO-
nopfasneHns. 3a 20 cekyH B 30HY Ha NATb Me-
TPOB HUXe TopLa pakeTbl nocTynuao 400 TOHH
BOJbl, CMATYMBLUEN TENNOBbIE U aKyCTUYeCKue
Harpy3Ku Ha paKeTy 1 KOHCTPYKLMMK CTapTOBO-
ro Komnnekca.

HakoHel, 4yepe3 cemb CeKyHA mocne Ko-
MaHAbl BCMbIWKA BKIIOYMBILMXCA [BUTaTENen
03apuna HouHoit ctapt: «LUudaii» («Mogbemy).
B 20:00:07.4 HocuTenb OTOpBANCA OT CTapTa u
YBEPEHHO MOLUeN BBEPX.

— XouzsaHb daiicuH yxaHyaH! (Monet pa-
KeTbl HOpMasbHbIi!)

- 3HU3yH uwkaHuaH! (TpaekTopus Hop-
ManbHas!)

— flous cuHbxao YxkaHyaH! (Tenemetpuye-
CKWit CUrHaN HopManbHblii!)

Ha ctapToBOM y4acTKe COCTOAHME pake-
Tbl OTCNIEXMBANOCh C W3MEPUTENbHOrO MyH-
KTa Kocmoppoma BaHbuaH, a BO Bpems noneta
Hag HxHo-KuTailckum mopem pabotan nyHKT
Cnwa Ha MMapacenbckux octpoBax. MmeHHO
OH KOHTPOAWPOBAN 30HYy pa3feneHus cTyne-
Heit. YyacTok ¢ 6-i no 13-10 MWUHYTY noneTa,
BKJIOYAs MOMEHT 3aBeplueHus paboTbl BTOPOi
cTyneHn u otaeneHue YZ-1A, KoHTponuposan
MOPCKOW  KOMaHAHO-U3MEPUTENbHbIA  NYHKT
«H0aHbBaH-5» 13 TOYKM K 1OT0-BOCTOKY OT Pu-
JNANUH.

Mo coobweHnto CuHbxya, ony6auKo-
BaHHOMY CMyCcTA ABa C JMWHMM Yaca nocne
CTapTa, OTAeNeHWe YCKOpUTenei Mpowno Ha
167-1 cekyHae noneTa, LLeHTpanbHoro 6aoka —
Ha 182-i, a c6poc obTekaTens COCTOANCA Ha
211-i cekyHpe. MonHas BMAeO3anuch nycka,
nokasaHHaa no 13-Mmy KaHany KuTamckoro
TeneBuAeHUs, f[aeT MHble BpeMeHa — COOoT-
BeTCTBEHHO 174, 190 n 216 cek OT MOMeHTa
nogbema*. [pnynHa TaKoro pacxoxgeHusa He-
N3BeCTHa.

¥V KomaHayiowmii nunoTupyemMoin KocMu4eckom
nporpammoit KHP reHepan-nonkoBHuK YxaH lOca

* K coxaneHuto, uHOUKaMOp BpemMeHU Nosema Ha 3anucu NosBASemcs Aub Ha 226-l cekyHoe. 0HaKo
3anuce om cmapma u 00 3Mo20 MoMeHmMa AAuMcs 225 cekyHO, Max Ymo 0CHOBAHUL nodo3pesams, Ymo

OHa nepeMOHMUpoOBaHa, Hem.
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Ha 592-i1 cekyHpe noneta no Bupeo3sanu-
cv npowno BbiktoueHne XPJl BTopoit cTyneHu
HocuTens, a Ha 598-i — oTaeneHmne Noje3Horo
rpy3a Ha opbuTe C napameTpamu:

> HaKnoHeHue — 40.81°;

> MUHUmansHasa sbicoma — 200.0 Km;
> MAKCUMaabHasA sbicoma — 379.3 km;
> nepuod obpatyerus — 90.19 MuH.

B 20:22 KomaHaylowWwuin nUNOTUPYyEMOi
Kocmuyeckoin nporpammoit KHP v rnasa npo-
eKTa KoCMUyecKoit nabopatopumn «TAHbryH-2»
reHepan-nonkoBHUK YxaH Hcs (i<~ i) 06b-
ABUN 06 yCMewWHOM BbIBEEHUM NOJE3HOTO rpy-
3a Ha opbuTy.

«®Purapo 1yt — Purapo tam»
Mporpamma pabot npu nepsom nycke CZ-7 co-
CTOANA U3 YeTbIpex 3Tamnos:

© BoiBefeHue — OT cTapTa A0 OTAENeHUs
PB YZ-1A c none3HbiM rpy3om.

@ Op6uTanbHble UCMbITAHMS, BKIOYASA fBE
KOppeKUMM 1 BbiBefieHne CyGCnyTHUKOB Ha 3a-
AaHHble 0pouTHI.

© (BegeHue c opOUTHI M NOCafKa BO3BpaA-
LaemMoro annapara.

® [lononHutenbHble ucnbitaHua YZ-1A u
ceegeHue Pb c op6uTsl.

Yepes 38 MWHYT nocne cTapTa Ha yKas3aH-
HOIA Bblle OpbUTE NPOLWO OTAENEHME OT COOp-
Ku cnyTHuUka «0nyH-1». Ha 6auskux opbutax
0CTanuch Takxe BTopas ctyneHb CZ-7, apantep
pasroHHoro 6noka v agantep KA, nonyunsLmit
B Katanore (TpaTernyeckoro KOMaH[OBaHuWsA
CLUA cTpaHHoe Ha3BaHue Reentry Shroud.

B anoree nepsoro BuTKa NpubAN3UTENLHO
B 20:55 nekuHCKoro BpemeHn Hag bpasunueir
PB YZ-1A npou3Ben nogbem nepures u nepe-
wen Ha opbuTy C napameTpamu:

> HaKNoHeHue — 40.81°;

> MUHUMGAbHASA Bbicoma — 287.1 Km;
> MAKCUManbHas sbicoma — 382.4 km;
> nepuod obpaiyerus — 91.11 MuH.

Ha at0it opbuTe Yepes 1 yac 42 MUH nocne
cTapTa npu nposeTte Ha BTOPOM BUTKE B 30HE
paguoBugumoctu ¢ Tepputopun KHP 6bin oT-
JeneH MUKpocnyTHUK «0caH YxncuH».

YTpoM 26 WioHSA, NPeanonoXuTesbHO OKO-
10 09:50 nekuHckoro Bpemenu, YZ-1A nposen
BTOPO/ MaHeBp C NepexOA0M Ha OKOJOKPYro-
BYI0O OpOUTY BbICOTOI NpumMepHO 280x290 KM.
Ha Heit Gbinu oTAeneHbl fBa Manbix CyTHUKA
«TaHbran*.

Onepauus no BO3BpaLLeHNIO IKCNEpPUMEH-
TanbHoro BA nposogunack 26 wioHA Ha 13-Mm
BUTKE, Tpacca KOTOpPOro MpoxoAuna Hap 3a-
py6exHbiMu cTaHuuamu CeakonmyHg (Hamu-
ous), Manungn (Kenus) u Kapauu (MNakucrax).
Mpu6ansutensHo B 15:05 NeKMHCKOro BpeMme-
HU YZ-1A Bblgan TOPMO3HOW UMMYAbC C nepe-
XOHOM Ha GanUCTUYeCKyI0 TPAEKTOpHIO X0da
B atmocdepy. Ha cnycke Ha BbicoTe 170 KM B
3aAaHHoi TouKe TpaekTopun Pb npoussen ot-
penexne BA u ycnen CHW3MTbCA NO MHepLuu

* QopmanbHbI pacyem MoMeHma pazdeneHus

08yx KA daem 26 utoHs okono 19:00 nekuHcKo20
8peMeHU, Ymo ManoseposmMHo, MAaK KaK OHO O0KHO
66110 cocmoamscs 0o mpemsell Koppekyuu. Ha
KOppekmHocmb pacdema mMozau nosAUAMb MaHespsl
PACX0XOeHUA CNYMHUKOB, KOMOpble OHU MO2U
BLINONHUMb CAMOCMOAMenbHO. MHmepecHo, Yymo
HAK/IOHeHUs 0Byx Op6UM 3aMeMHO OMAUYAOMCS U
cocmasnstom 40.77° u 40.83°.
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£0 130 KM, npexpe Yem 0becneyunn YeTBepTbIM
BK/IIOYEHMEM CBOEro fBuratens nogbeMm u3
aTMocdepbl 1 BO3BpalleHWe Ha BbICOTY OKOI0
400 kM. (3ameTuM, YTO HEYTO noxoxee ObiNO
peanu3oBaHo 1 Ho6ps 2014 r. npu BO3BpaLLe-
HUM APYroro KUTaCcKOro 3KCNepMMeHTanbHOro
BA ot JlyHel.) Beina nu Bcnep, 3a BA copolweHa
NpOCTaBKa — HEU3BECTHO.

Bo3spalyeHne Kancynbl KOHTpOAMpOBa-
N KuTanckue ctaHumm Ha 1000-kunomeTpo-
BOW Tpacce cnycka oT Akcas B CuHbL3sHe Ao
BHyTpeHHein MoHronuu. Mocne npoxoxaeHus
MNOTHbIX CNoeB atMocdepbl Gbin BBEAEH Ha
20-MeTpOBOM TpPOCE CBEPX3BYKOBOI CTabunu-
3upyloLWKi napawoT, a B 15:31 Ha BbicoTe 0KO-
10 10 KM nocnefosaTesbHO BbILAN BLITAXHOM
1 TOPMO3HOWM NapaLLioThl U OCHOBHOM Kyno.

B 15:41:14 3KkcnepumeHTanbHblil  BA
npusemManacA B 33faHHOM paiioHe ABTO-
HOMHOW NpPOBUHUMM BHyTpeHHas MoHronus
B TOYKe C KoopauHatamu 40°37'23"c.w.,
100°26'24" B. 5. — NpuBAN3NTENbHO B 36 KM K
lory oT cTapToBOro komnnekca paket CZ-2F Ha
Kocmogpome Li3touioaHs.

Mocapka Ha Tak Ha3blBaeMoW 3anacHoil
nocajoyHoit nnowaake [yHd3aH nnowagbio
20000 km? B neckax tOro-3anagHoii o6u npo-
X0AuNa B ycnoBuUax nuinesoit 6ypu. MNapawior
He oTcTpenunca (BO3MOXHO, 3TO U He NiaHu-
poBanock), M HagyThlii Kynon TAaHyn BA no ne-
CKY HECKONbKO COTEH METPOB, NPeXfe Yem ToT
3aLenuncs 3a YT0-To U 0cTaHoBuACA. ABapuii-
HO-CnacaTeNbHblil OTPAA, NPUOLIBLUNA HA TPex
BepTonetax Mu-171  Ha NOMCKOBBIX MalLMHAX,

Y,

NYCKH KOCMUYECKUX ANNA
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~ CoyThmk <OnyH-1» (ALT) g CnyTHHK <OCsH YKUCHH> (AX
nocne 0TAENEHUS Ha NEPBOM BUTKE M0C/IE OTAENEHNS Ha BTOPOM BUTKE

ANNAPATOB

[10/1€3HbIX T PY3 NEPBOMK :
10C) ENIEHNS g P _ CnyTHUKA |
OT 2-M CTYMEHH H ens ‘ % e i «[IHbI3» POCTA
" &Y nocne ;
” oTaenexus BA *

MUYECKHX

e

Kocmuueckme 06beKTbI

oT nepsoro nycka CZ-7
0603Ha- Xapakre- HaumenoBanme
Pasmep HWpentudimkauus
YeHue pncTnka B Karanore

Ha op6ure BbicoToii okono 200x380 km

41628 |2016-042E | bonbLuoit | CTyneHs CZ-7R/B 2-9 CTyneHb
41629 |2016-042F | Cpeaxuii | KA AL-1 Onyn-1

41627 |2016-042D | bonbLuoit | KA 02.07.2016 [REENTRY SHROUD |Anantep KA?
41626 |2016-042C | bonbLuoit | ®parmMeHT YZ-1A DEB Apantep P6?

Ha op6ure BbicoToi okono 290x380 km

obecneyun BCTpeYy Kancynbl u 06CJ1_\/)KVIBaHVIe MW CO3[aHMA BXOAAWMUX B HETO

41624 [2016-042A [ Bonbwoi| Cryners [ 27.06.2016[YZ-1A R/B PE YZ-1A

ee Ha MecTe npu3emneHuns. KOMMOHEHTOB M annapaTos OB 41695 | 20160428 | Cpemi | KA AXA s ST

28 WIOHA KOMaHAMpP MOMCKOBOrO OTps- B 0OLLEN CNOXHOCTU 27 OpraHu- Ha opGure Bbicoroil oxono 280x290 km
pa "YxaH YxudaHb M pYKOBOAMTENb NMPOEK-  3auuii, BKMOYAs NPeanpuUATUA 41636|2016-042L Cpenuuit | KA TIANGE 1 TaHbra-1
Ta JKcnepumeHTanbHoro BA UYUkaH BailHaHb  OTPachu, yHUBEpCUTETbl U Kon- —16S7 |2016-042M) Cpoarini LKA TEAEE £ ALLEES
e ! . Ha op6utax Bbicotoi npumepro 200x580 km
(= 4p 1) noanucanu akT nepepadu 061>F:KTa- nepxm. PykosopuTenem  3T0i g3 T2016 0426 Mansiin | Oparwent|04.07.2016]CZ 7 DEB TexHonorueckie
Ha cnepyiowuit geHb skcnepumeHTanbHbiil BA  cioxHoit paboTsl Gbin TaH firaH 41631 |2016-042H| Manwiii | dparwen | 04.07.2016 |0Z-7 DEB parveHT!
Obln poctassieH B [ekuH. (% T pu])_ 3KCnepTHy|0 OLEHKY C 41632 |2016-042J | Manbiit | ®parmeHT | 04.07.2016 |CZ-7 DEB atana

~ 41633 |2016-042K | Manbiit | ®parmenT | 03.07.2016 |CZ-7 DEB BE

C 3aBepleHMeM 3TUX onepauuin CTano TOYKM 3peHUs HapexHoCTM Aana HasanbHas 0GHTa HEW3BECTHa
BO3MOXHbIM nofBecTu bannuctuyeckue utorn paboyas rpynna  Kuraiickoii 11638 [ 2016-042N] Hesz. | Gparwent | 29.06.2016 |CZ-7 DEB |
nycka. B pesynbtate Hero B katanor Ctpatern- — akapemun Hayk Bo rnase ¢ Jlio
yeckoro komaHposaHus CLUA 6binn BHeceHbl  YxywsHom (3 #5 2 ). yNpaBfeHus, HaBUraLuu, OpueHTaLum 1 cTabu-
13 06beKTOB, HOMEpa, MeXAyHapoaHble 060- lonesHblit rpy3 COCTOAN M3 Pa3roHHOrO  JM3aLWK U BUraTeNbHYI0 YCTaHOBKY.
3HAYEHUS U HAUMEHOBaHWs KOTOPbIX NpuBeae-  610ka YZ-1A, AMHHOW M MAacCUBHOW LMANH- Mo cpaBHeHuto ¢ YZ-1 makcumanbHoe Ko-

Hbl B Tabnuue. VHAMBUAYanbHble napaMeTpbl  APUYECKOl NPOCTaBKM C annapaTypoi «TAHbIO-  IMYECTBO BKNKOYEHWIT MApLIEBOro ABUraTens ¢
0pOUT KaXp[oro 06beKTa He NPUBOAATCA MU3-3a  aHb-1», IKCNEpPUMEHTANbHOrO BO3BpallaemMoro TypboHacocHoi nogayeit Taroit 6500 H ysenu-
CNOXHOCTM C UX MAeHTUGMKALMed M HU3KOW annapata u yeTblpex cy6cmyTHUKOB. Cymmap-  4YeHO C ABYX A0 [EBATU*, @ KONMYECTBO aKTOB
TOYHOCTbIO COOTBETCTBYIOWMX IAHHDIX. Has Macca BbIBOAMMON COOPKM [OCTUrana  OTAENEHMA MONE3HbIX TPY30B — C OJHOMO A0
C nocapkoit 3kcnepumeHTanbHoro BA oc- 12 ToHH, a rabapuTel u nonoxeHue LeHTpa Ta-  cemu. Hosblit Pb cnocobeH pabotath B KOCMO-
HOBHbI€ 33/}a4¥ MycKa OblaK BbINOJHEHDI. [lOCNe  KeCTU COOTBETCTBOBANM rpy30BOMY KOpabslo — ce B aBTOHOMHOM pexume Ao 48 4acoB NpoTUB
3TOro B TeYEHWEe CYTOK AOMKHBI OblIM NpoBO-  «TAHBUKOY», KOTOPBIA, Mo-BUAMMOMY, OymeT 6.5 4acoB y MPOTOTMNA. YCOBEPLEHCTBOBAHBI
AUTbCA [ONONHUTENbHbIE 3KCMEpPUMEHTb AAf  3anyleH Ha BTopon CZ-7. Ha cTapTe u B Haya-  cuCTeMa TepMOpPEeryi1MpoBaHNs, anropuTMbl Ha-
JanbHeiilweil oueHku paboTbl cuctem YZ-1A: e noneTa cOOpKY 3alulan HapKkanubepHbli  BefeHUA W pacyeTa OpOUTANbHbIX Mepexofos
ele HecKoSIbKO KOPPeKUWH, B TOM 4ucie C  rONOBHOW obTeKaTesb AMAMETPOM 4.2 M. ANA pa3BefleHns CryTHMKOB MO pasHblM opou-
BKkntoyeHnem P, Ha MaKkCMManbHyO JanTeNb- Pa3roHHbIi 610K «t0aHbwaH-1A»  Tam. Jiuwe B ocobbix obcToATensCTBax Pb Mo-
HOCTb, BUpTyaNbHas «BCTpeYa» C ycnoBHoi (i=fL— F ¥, Yuanzhen-1A, YZ-1A, «[lanbHuit  xeT noTpe60oBaThCA 3aKNafKa HaBUTaLMOHHbIX
MULEHbIO, TECTUPOBAHME CPEACTB MEXOOPTO-  MOXOA») NPeACcTaBnfeT coboit YHUBEPCaNbHYD  AaHHbIX C 3emau.
BOII CBA3M U ONTUYECKOTO CnexeHus. HuKakoit  BepxHIOK cTyneHb gna foctasku KA Ha pas- Mo cnosam TaH flraHa, noneTHoe 3agaHue
WHGOPMALMM O HUX He OblNo Ony6NnMKOBaHO, AWYHble opOuThl. YZ-1A pa3paboTaH cunamu  npepycMaTpuBano BecbMa CTporue TpeboBa-
fOCTOBEpHble opbuTanbHble 3nemeHThl Ha Pb  CALT u ABnsieTcs ycoBepleHCTBOBAHHBIM Ba-  HUA MO TOYHOCTW HaBUraLMM Ha 3Tane OTAe-

nocne nepBoi KOPpeKLMM 0TCYTCTBOBANU. puaHTom 610ka YZ-1, BnepBble UCMONb30BaH-  NEHUsA 3KCmepuMeHTanbHoro BA. B yacTHocTy,
Cuutaetcs, yto YZ-1A 6bin cBepeH ¢ op-  Horo B mapTe 2015 r. (HK N5, 2015). paccTosiHue OT LeHTpa 3emMnu B TOUKe OTAeNe-
. .“‘: v OUTbI Ha 29-M BUTKe NoneTa W 3aKOHYUI CBOE Kak u ero npepwectBeHHUK, YZ-1A uMe-  HUA JOMKHO ObIIO BbIAEPXKMBATLCA C NOTpeLl-

i & BLOCVT ,  CywecrosaHue yepe3 43 yaca nocne cTapta, €T COOCTBEHHbIE CUCTEMbl 3MEKTPOMUTAHMS, HOCTb He Gonee 0.2 KM.
OCMomRTIEL 27 wnioHa okono 15:00 Hap ueHTpanbHoit Ya- YZ-1A ponkeH cTaTb 0CHOBOW Ans GyayLnx
o cTbto TUxoro okeaHa. - Pa3roHHbIX 6J10KOB, MCMONb3YEMbIX COBMECTHO
: ﬂ} Kopabnb «HaHbBaH-5» 3aKOHYMA CBOK ¢ KA pna uccnepoBaHus fanbHero Kocmoca.
HOBoCT paboTy no obecneyeHuto nycka 27 UIOHA B OH MOXeT CNyXUTb OpbUTaNbHLIM BYKCUPOM

KOCMOHABTH, 10:30 nekuHckoro BpeMeHu. B obueit cnox-
T HOCTM OH paboTan no BbIBEAEHHbIM Ha OPOUTY
H ~— " 0ObeKTaM Ha NATU BUTKaX.
7

D)BOCTHW «HOAHBLIKIH-1A»

e 3a NoAroToBKY MONE3HOr0 rpy3a Ans nepeoii
CZ-7 otsevana KaHuensapus nunotupyemoit
KOCMUYecKoii nporpammel Kutas, a yyacTHuka-

W MCNOJb30BaTbCA B NPOEKTaX 06CyKUBAHNS
KA Ha op6uTe 1 yaaneHus o6beKToB KoCMuye-
CKOro mycopa.

* Kak 3a78un mexHuyeckul oupekmop npoekma BaH
loxysii (1 BV¥F), cam dsuzamens ssi0epxusaem

00 20 sKawoYeHull. Mcnsimanus Hosoll sepcuu 08uU-
2amenbHOUl YCMAaHOBKU MHO20KPAMHO20 BKIOYEHUS
0517 YZ-1A cocmosnuce 8 anpene 2015 2.
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Kancyaa knravickoro ITK HIT

0 ToM, 4TO Ha nepBoii CZ-7 GyneT 3anylyeH 3Kc-
nepuMeHTaNbHbIA BO3BpallaeMblil annapar B
pamKkax npoekTta co3gaHus B Kutae nepcnek-
TUBHOTO MUJOTUPYEMOro Kopabns HOBOrO no-
KoneHus, ob6baeun 8 mapta 2016 r. rnasHbIi
KOHCTPYKTOP KMTaWCKOW MUAOTMPYEMOW Mpo-
rpammbl Yoy LzsHbnuH. Llenb akcnepumenTa
COCTOUT B MOJNYYEHUU (AKTUYECKUX AAHHbIX
no a’pofMHaMUKe U Harpesy, MOATBEpPXKAe-
HUM XapaKTepPUCTUK CbEMHON Tenno3alwmTbl
M BO3MOXHOCTM NOBTOPHOTO WCMOJb30BaHMUA
annaparta, U3y4yeHuUn HOBbIX NErkux KOHCTPYK-
LMOHHBIX MaTepuanoB M COOTBETCTBYIOLMX
TEXHOJIOrUi NPON3BOACTBA, A TAKKE NPOBEpKe
paboTbl CUCTEMbI yNPaBEHUA CMYCKOM 1 napa-
WIOTHOM CUCTEMbI.

Kopabsib B LeN0OM W 3KCepuMeHTabHbIi
BA B vacTHocTu cnpoekTupoBaH B 508-M MH-
ctutyte Kutaitcko mnccnepnoBaTtenbcKoi aka-
Aemun kocMmuyeckoit TexHuku CAST («5-5 aka-
Aemus») B cocTaBe Kutaiickoil Kopnopauuu
KocMuyeckom Hayku u TexHukn CASC.

K koHuy 2013 . Gbin NMOArOTOBNEH KOH-
LenTyanbHbli  NPOEKT MHOTOLeneBoro mnu-
JI0TUpyeMoro Kopabna HOBOTO MOKOJEHMs
(% * i# w4y, «poloHTY daliuyaHb»), U B Ha-
cToAllee BPEMA BLIMOMHAKTCA HEOOXOAUMblE
3KCMEPUMEHTBI C Lienblo ero 060CHOBaHUA.
B yacTHocTy, 4o 0TNpaBKku Ha opbUTY 3KCnepu-
MeHTanbHoro BA, B Hos6pe 2015 r., 508-i uH-
CTUTYT NPOBEJ UCTbITAHNA TPEXKYNonbHOM (Mo
1200 M?) napaLTHOW CUCTEMBI C TPY30M-UMU-
TaTopom.

[lo HacToAwero BpeMeHN NPOEKT MHOro-
LLeneBoro NMIOTUPYEMOro Kopabns He yTeep-
XAeH K peanusauum Moccosetom KHP, ogHako,
Kak 3asasun B mapte 2016 r. rnaBHbIA KOH-
cTpykTOp YxaH baitHaHb, kKopabab MoXeT GbITb
paspaboTaH 6bICTPO, KaK TONbKO COOTBETCTBY-
folee paspeleHne GyAeT NonyyeHo.

Kutaitickuit kopabnb HOBOTO MOKONEHUS
CXO\eH N0 3afia4yaM 1 KOMMNOHOBKe C aMepuKaH-
ckum «OpuoHom» n poccuitckum NTK HM 1 mo-
XET MCNOJb30BaThCA ANA NONETOB BOKPYr 3eM-
NI W B BanbHKUI KOCMOC, BKAoYas JlyHy u Mapc,
C 3KMNAXKEM YMCNEHHOCTbIO OT [1BYX A0 LWeCTy
yenosek. Kak u ero 3apy6exHbie aHanoru, Ko-
pabnb NpPOEKTUPYETCA B 1BYX UCMONHEHMUSAX CO
CTapToBON Maccoi 14 u 20T, oTanyalowWwmxca
rMaBHbIM 00pasoM pasmepamu CiyxebHoro
MOJYNSA, NapaMeTpamu iBuUraTenbHol YyCTaHoB-
KW W 3anacoM XapaKTepuCTUYecKoi CKOpOCTM
(800 n 1700 m/c cooTBeTcTBEHHO). Bo3Bpa-
LaeMmblit annapat B BUAe YCEYEHHOro KOHyca
CO CbeMHOI Tena03alnTON, PACCYUTAHHBIN Ha
BO3BpalyeHne Ha 3eMnio co BTOPOI KocMuye-
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CKOIl CKOPOCTblO, MnaHupyetca uc-
NoNb30BaTh MHOFOKPATHO.

lMpepnonaraetcs, u4to  Kopab6nb
CMOXeT COBeplaTb aBTOHOMHbIE Mo-
NeTbl NPOJOMKUTENBHOCTBIO A0 21 cy-
TOK W HaXOAMTbLCA B COCTaBe KOCMUYe-
CKOIA CTaHLMu [0 ABYX NeT. B kayecTBe
HOCMTeNel paccMaTpuBaOTCA PaKeThl
(Z-7 v CZ-5.

MpoekT 3kcnepumeHTtanbHoro BA
(3w #6, «baHxyall LaH») peanuso-
BaH nog pykosoacteom fAH Jlas (4%
% ). Annapat B Macwrabe 60% oT
WITATHOTO BbIMOSIHEH W3 aNlOMUHUe-
BbIX CMAaBOB M MMEET Maccy OKOMo
2600 kr. M3penne BbiNonHeHo B hop-
Me YyCeYeHHOro KoHyca co cdepuye-
CKUM [HUMILEM MAKCUMaNbHbIM Auame-
TPOM 2.6 M 1 BbICOTOI 2.3 M. Yron OTKNOHEHMsA
06pasyiolieit 60KOBOW NOBEPXHOCTHU OLiEHNBA-
etca B 17.5°, Tak uto anametp BA no BepxHemy
cpesy 6au3ok k 1.6 M. Ha koHMYecKoii yactu
Koprnyca yCTaHOB/EHbI YeTbipe ABUraTens opu-
eHTaLum n cTabunusayuu.
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A Crabunusupyowmnii cBepx3ByKoBOI NapattoT

BboptoBas anmapatypa CMOHTUpOBaHa
rnaBHbIM 06pa3oM Ha HuxHeM fHuwe BA u
Ha ero BepxHel NJOCKOCTM, ThEe HAXOAATCA
KOHTeliHep napawTHON CUCTEMbI, NpUeM-
HUK M @aHTEHHA CNYTHUKOBOW HABUTaLLMOHHOIA
CUCTEMbI, @ TaKXe aHTEHHA CheuuanbHoro
paavoKaHana ans pabotsl Yepes CnyTHUK-pe-
TPaHCNATOP BO BPeMsi TOPMOXKEHUs B aTMO-
cepe.

N3 onucanua skcnepumeHTansHoro BA B
KkuTaiickux npodunbHbix CMA n dparmeHToB
BUAeo cOOPKM NONe3HOro rpy3a Ciefyert, Yto
B [1e/iICTBUTENbHOCTU OH COCTOWT U3 [IBYX Ya-
cTeil — cOOCTBEHHO KOHMYecKoro BA v umanu-
LPNYECKOro NepexoHOro OTCeKa AMaMeTpoM
0KON0 3 M 1 BbICOTOM nopsafka 1.5 M, Ha3Ha-
YeHMe KOTOPOro Heu3BEeCTHO. ITa KoMOUMHa-
LMA YCTAHABNMBAETCA HA NPOCTABKY W, B CBOK
ouepesb, CYKNUT onopon ana cnytHuka AL-1.

MpocTaBka — HaubGonee KpynHblii 0ObEKT
B COCTaBe MosiesHoro rpysa nepsoit (Z-7, ee
AvaMeTp 6n30K K 3 M, @ ANnHA nopsaaka 5 M.
N3penne coctonT M3 ABYX LMAMHLPUYECKNX
yacTeil, coefMHeHHbIX HepMeHHON KOHCTPYK-
umeit.

ApaKOHBI, FOAY6M M 3Be3AbI
Annapat «OnyH-1» (3% - 5, Aolong 1, AL-1;
«CTpaHcTBYIOWMIA ApakoH») paspaboTtaH Koc-
MWUYECKUM WUCCNEf0BATENbCKUM LEHTPOM Npu
CALT. Llenb npoekTta cOCTOMT B TOM, YTOObI, Ha-
3MpyACh Ha NPefBapuTENbHbIX UCCNEA0BaHNAX
1 Ha3eMHbIX UCMbITAHWAX, UMUTUPOBATb NONET
00BEKTOB KOCMUYECKOTO Mycopa W ypanexue
ero ¢ opouTbl. Mo OKOHYAHWUN IKCNEPUMEHTOB
KA 6ynet nepeBefieH B NacCUBHOE COCTOSIHME.

CnyTHUK OCHaLieH MaHWUNyNATOPOM, KOTO-
pbIil MO 3aMbIC/y JOMKEH 33aXBaTbiBaTh 06beK-
Tbl KOCMUYECKOTO Mycopa, YToObl OTNpaBAsATh
ux B atmocdepy. B akcnepumente AL-1 o+ gon-
XeH 3axBaTblBaTb CMeLuanbHylo MULEHb, MO-
LOGHO TOMY, KaK 3T0 [ief1aeTcs B aHaNormyHoM
aKcnepumeHTe Ha kutaiickom KA «lnanb-7»
(«TaHbco-4»; HK N29, 2013). MexaHu3m oTge-
nenns muwenn pna KA «OnyH-1», Kak u paHee
ans «WusHb-7», paspabotan XapGuHckuit no-
NUTEXHUYECKMII YHUBEPCUTET, @ CUCTEMY BU3Y-
anbHOro 0GHApYXEHUA U OTCNEXKUBAHUA Lenu
1 N3MepeHns napameTpoB ee ABWxKeHus — NH-
CTUTYT UCKYCCTBEHHOTO MHTENNEKTa U poboTo-
TEXHUKW B cocTaBe YHuBepcuteta Li3soTyH B
(WELT:R

Ootorpacdun n xapaktepuctukun KA He
ony6auKoBaHbl. EfuHCTBEHHOE M300paxeHue,
nonasluee B «NpasfAHUYHbIAY BbIMYCK rasetbl
«YXKYHIO XaHTAHb 6ao», AEMOHCTPUPYET KOM-
OMHaUMI0 M3 LUMAMHAPA C HaBeplWeM B BUAeE
paclwupsIoLerocs KOHyca, nocpean KoToporo
ycTaHoBneH Mmauunynatop. Wcxopa u3 mecra
YCTaHOBKM crnyTHUKa «OnyH-1» B cocTaBe no-
Ne3HOro rpy3a — Ha Bepxyllke 3KCnepuMeH-
TanbHoro BA — makcumanbHblii guametp KA po-
CTUTaeT NpUMEpHO 1.2 M NpU TAKOW Xe Uin YyTb
Gonblueil BbicoTe, @ Macca npesbiwaet 100 Kr.

Annapat «OcAH “ucuH» (32 %,
Aoxiang Zhixing, AX; «JletAwas 3Be3pa»)
npeacTaenfer coboit HayuHblii KA, Bbinon-
HeHHbIl B BUAe Kybcata Tunopasmepom 12U
(20x20x30 cm) 1 maccoit 18 kr*. Annapart
CNpOEKTUPOBaH M W3rOTOBNEH Npenojasate-

* Imo nepsbili npedcmasumens gopm-gpakmopa 12U
8 Mupe. Ha nocnenonemroli npecc-koHgepeHyuu

25 UloHA Ha3bIBanAck Macca 33 ke, KOMopas, 00HAKo,
A8HO Besuka 015 KA makozo pazmepa.
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namn v crypentammu Cesepo-3anagHoro no-
nUTEXHUYecKoro yHusepcuteta B CuaHe nop
pykoBopcTBoM npodeccopa YUkoy Li3toHs
(% #’). B xone noneta 3annaHuWpoBaHbl UC-
CnefoBaHNA No U3MEPEHUI0 TPaBUTALMOHHOTO
nons 3emMan U KOCMUYECKOW pajuauny, a Tak-
e AEMOHCTpalyMM TEXHONOTMM HaBUraLuW C
1CNOJIb30BaHWEM eCTECTBEHHOW MonfpuU3aLmum
CBeTa B BEPXHUX CNoAX aTMocdepbl 3emnu.
lporpaMma 3KCNEPUMEHTOB paccyMTaHa Ha
TPU MecAila, pacyeTHblil CPOK CyLLeCTBOBAHUSA
KA - oauH rog.

AHanornyHoe npPoOUCXOXAEHUE U MNOXO-
xee HaszBaHue «Ocan-1» (Aoxiang 1) umeer
cnyTHUK TUnopasmepa 2U 13 MexayHapofHOro
npoekta QB50 (HK N211, 2015), koTopelit gon-
eH 6bITb BCKope 3anyuieH ¢ 6opta MKC.

[lBa cnyTHuka «TaHbran (= #, Tiange;
«HebecHblit  rony6b») npegHasHayeHbl s
0TPaGOTKM TEXHOMOTUU PETPAHCAAUMM  UH-
thopMaLnM Ha NTUHUAX 3eMNA—CNYTHUK W CyT-
HUK-CNYTHUK. [logpa3ymeBaeTcs, YTo Kaxablii
Takoii KA MoxeT 6bITb peTpaHciaTopoM Ans
nepefayn AaHHbIX B rnobansHom maclwtabe B
Cyyae, eCi Ha3eMHble CETU CBA3M BbIBELEHbI

A CnyTHUK «OcaH YxucmH»

13 CTPOS, Hanpumep, B pe3ynbrate CTUXUIAHO-
ro 6eacTens. Bo3aMOXHO U X UCMONb30OBaHUE
B CMCTEMe BOEHHOM TaKTW4yecKoi cBA3n. Pas-
pa6oTtumkom KA HasBaH BXoaswuii B cOCTaB
CALT TleKMHCKWI® uccnenoBaTeNbCKUN  MH-
CTUTYT KOCMWYECKUX annapatoB «YaHumaH»
(AR X XL v 7 B %7, «baitusue
XaHTAHb YaHWKIH D3NCUHLM AHBL3I0 COY).

CnyTHUKKM  «TAHBrI»  ONUCHIBAIOTCA  KaK
BECbMA WHTENNeKTyanbHble 06bekThl. C006-
WAeTCs, 4YTO MHCTUTYT-Pa3paboTynk co3gan
HOBYIO MUKPOCMYTHWUKOBYIO nnatdopmy ¢
BbICOKOI  CTEMEHbIO WHTEerpauuu, BbICOKOM
MOGMIBHOCTbIO U ObICTPbIM PearupoBaHUEM.
Annapatel Ha ee 6a3e cnoco6Hbl 06pa3oBbI-
BaTb ajantusHble cetu. Coobwaercs, yto fBa
«TAAHBI3» NPOBENN B aBTOHOMHOM peXuMe Ma-
HeBpbl, OTCNEXWBAA M ONO3HaBas Apyr Apyra
Ha CnoXHOM doHe. CylecTBEHHYIO Posib B 3TUX
onepauuax celrpana WHpakpacHas cuctema
HabnoaeHus, Cco3faHHas 14-M  UHCTUTYTOM
CALT B koonepauuun ¢ Konnegxem uHdopma-
LMOHHBIX U CBA3HBIX TEXHONOTUI XapbUHCKOro
MHXEeHEepPHOro YHUBEpCHUTETa.

Hukakue TexHW4YecKMe XapaKTepucTUKu
«TsHbr3» He ony6iMKOBaHbI, @ €UHCTBEHHOE
n300paxeHne BeCbMa YCIOBHO.

JKcnepuMeHTaNbHOE  YCTPOMCTBO  f03a-
NpaBKW UCMOJb3yeTCs B 3KcnepumeHTe «Ta-
HbloaHb-1» (X Ji- %, Tianyuan 1) no or-
paboTke TEXHONOTMK NepPeKayKu KOMNOHEHTOB
TOMJMBA M CXaTblx ra3oB B HeBecomocTu. Oc-

HOBHaA LeNb TecTa — NoATBEPXKAEHNE XapaK-
TEPUCTUK MeXaHWU3Ma repMeTUYHON CTbIKOBKM
rnapomarncTpanen u paga HoBbIX TEXHONOTUA
W YCTPOIACTB, B TOM Yucne Haka cneyuanbHom

(opmbl. IKCNepuMeHTaNbHas annapaTtypa noa-
rotoBneHa HaluMOHanbHbIM  yHUBEPCUTETOM
o6opoHHoii TexHuku NUDT. OHa cMOHTMpOBaHa
B npefenax obbema HeoTAeNAEMOil NPOCTaBKM
W cBoAMTCA C OpbUTHI BMecTe ¢ YZ-1A.

30 uioHs CuHbxya co ccbinkoit Ha NUDT
co06WMN0 O 3aBEpLIEHNN IKCMEpUMeHTa Mo
[03anpasKke, B X0fie KOTOPOro B AEBATH TecTax
OblNN yCNEeWHO nepekayaHbl KOMMNOHEHTbI Tpex
HeHa3BaHHbIX HaMEHOBAHUI C TOYHbLIM U3Me-
peHueM ux KonuyecTsa. [laHHble 1 BuAeO3a-
nucK npouecca nepekayku GbIM NPUHATBI Ha
3emne.

llpoBefeHHbIN 3KCMEPUMEHT OTKpbiBaeT
nyTb He TONbKO K MONeTy rpy30Boro Kopabéns
«TAHBIYH-1», HO W K BYAYLWMM onepauusm no
A03anpaBKe KOCMUYECKO CTaHLUU U CMYTHU-
KOB Pa3/IM4yHOTO Ha3HayeHUs KOMMOHeHTaMu
TOMIMBA U CKATbIMM razamu.

A HasemHasa oTpaboTka 3KcrepumeHTa
no posanpaske

HoBu1¥i cpeAHMIT HOCHTEAD
«YaHukaH-7» (X L= %, Changzheng 7, CZ-7,
B aHrnos3biyHoM HanucaHuu Long March 7,
LM-7) - HoBas KuTaiickas pakeTa-HocuTenb
CpegHero knacca 13 cemeitctea «Benukuit no-
xof». Hapsapy c nerkoit CZ-6 (HK Ne11, 2015,
€.57-61) n Taxenvim Hocutenem CZ-5 (HK
Ne 11, 2008, c.48-50) oHa BXOAMUT B HOBYIO CH-
CTEMY COBPEMEHHbIX CPeACTB BbiBeJeHMWs, Ha
KOTOPYIO [OMKHA €O BpemeHeM nepeiitu KHP.

Hosble cpeactea BbiBefeHus, paspada-
ThiBaemble KuTailcKOM aKafeMmuen TexHono-
run paket-Hocuteneit CALT, 6asupyiotcs Ha
MOJY/IbHOM MPUHLMME MOCTPOEHUS U UMEKT
oTAeNbHbIE 00WMe 3NEMeHTbI: Npexae BCero,
LBUTATeNM HAa HETOKCUYHBIX KOMMNOHEHTAX TO-
nAuBa — KMCNOPOAHO-KepocuHoBble YF-100 u
YF-115 u kucnopopHo-sofopofHele YF-77 u
YF-75D. Mapk HocuTeneit fomkeH obecneynts
BbiBegeHne KA B guanasoHe macc ot 500 Kr
[0 25 T Ha HU3KIME OKONIO3EMHbIE 0POUTHI U 10
14 1 — Ha reonepexofHble 1 TpaeKTopuUmn none-
Ta K JlyHe 1 nnaHeTtam.

HeobxognmocTb B pa3paboTKe HOBBIX
CPeAcTB BbiBeJEHWUA BO3HWKNA NMpW paclimpe-
HUN KUTAWCKOWM HALMOHANbHOW KOCMUYECKOM
NporpamMmbl U C POCTOM MACChbl BbIBOAUMbIX
MoNe3HbIX HAarpy3oK, yKectouyeHuem Tpebo-
BaHWI K 3KONOTMYECKON YUCTOTE CUCTEM U C
NPULENOM Ha BbINOJHEHUE PEryispHbIX nose-
TOB NMUNOTUPYEMbIX U FPY30BbIX KOCMUYECKUX
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annapatoB K Oyaylen KuTaiickoil Kocmu-
yeckoi cTaHuuu. CywecTsylowme Hocutenw
nunun CZ-2/3/4 B 3TOM CMbicNie He OTBeYaloT
nepcnekTMBHbLIM TPebOBaHUAM, @ KPOMe TOro,
NpeACTaBAAIOT 3HAYNTENbHYIO ONACHOCTb fNA
JKUNAXel, AAs nepcoHana KOCMOLPOMOB W
LN HaceneHus, MoCKObKY MCMONb3YioT Bbl-
COKOTOKCUYHbBIE [LONrOXPaHNUMble KOMMOHEHTbI
TONNMBA (A30THBIN TETPOKCUA U HECUMMETPUY-
Hblll gumeTunaruapasuH). W xota croumocTb
TONAMBA COCTaBAA€T NUWb He3HAUYUTENbHYIO
LOJI0 B PACXOAAX Ha MycK, CTOUT OTMETUTb, YTO
3Ta CaMOBOCMNAMeHsIoWascs napa obxoauTtcs
npumepHo B 10 pa3 fOpOXe, YeM XUAKNIA KuC-
JI0POZ U KEPOCUH.

Hocutens CZ-7 u3HayanbHO paccmaTpu-
BaNCA Kak rnybokasn MofepHU3aLus cylecTsy-
towen paketbl CZ-2F, ucnonb3yemoi ana 3any-
CKa nunoTupyembix kopabnei «LL3Hbuxoy», 3a
CYeT nepexofa Ha KUCNOPOAHO-KEPOCHHOBbIE
ABuratenu Gonblield TATM C POCTOM rpy30-
nogbemMHocTu npumepHo ¢ 8600 go 13500 Kr.
lepBoHayanbHoe ee NpoekTHoe 0603HayYeHne
6bino CZ-2F/H. To 3ambicny HOBas pakeTa
npefHasHavanacb Ans BbIBEAEHUA HAa OpoUTY
MOAYNeN KUTACKON KOCMUYECKOW CTaHLMK K
Gonee TAXeNbIX NUAOTUPYEMbIX Kopabneit.

B 2006r. B ®apH6opo Kutaii Bnepsbie
npeAcTaBui CEMeNCTBO MOAYBHbIX HOCUTENEN,
M3BECTHbIX HblHe Kak CZ-5, CZ-7 n CZ-6. Mpo-
eKT Taxenoro Hocutens CZ-5 611 ouyManbHo
yTBEPKAEH B OKTABPe 2006 r., @ CPefHEr0 HO-
cutens — B 2008 r. B mae 2010 r. npoeKT nepe-
wen B ctapmuio OKP. B nioHe paketa nonyuuna
o06o3HaueHne CZ-7, u Tenepb ee paspaboTka
BeNacb B COOTBETCTBUM C BbILIEU3NOKEHHBIMU
TpeboBaHUAMY, NpeabABNAEMbIMA K NepCrek-
TUBHbIM CPEACTBAaM BbIBEAEHMUS, C TeM YTOGbI
HOBas paKeTa «3amofHMna pas3pbiB» B Xapak-
TepucTukax mexay nerkum (CZ-6) u Taxensim
(CZ-5) HocuTensamm.

B Hosibpe 2011 r. B npoekte (Z-7 Hayan-
CA 3Tan NpoTOTUNA, BKIKYAs U3roToBNEHME W
0TpaboTKy KOMNOHEHTOB, a B thepane 2013 1.
ObiN [aH CTapT NpOW3BOACTBY TeXHONOruYe-
CKUX M NepBbIX NETHbIX U3[ENNIA.

Xop HazeMHo# oTpaboTku CZ-7 u gsurate-
neit ans Hee 6611 LOBOLHO NOAPOOHO OCBELLEH
B HK N°9, 2012 n N25, 2014. 3a pamkamu BTO-
POt U3 3TUX CTaTel 0CTaNOCh OCYLEeCTBNEHHOE
19 anpensa 2015 r. Ha cTeHfe 101-ro uHCTUTYTA
B NekuHckom npuropogae KOHbraH orHesoe uc-
NbiTaHWe KOMNNEKTHOW NepBOit CTYNeHU C fiBy-
ms XKP[ YF-100 npogomkutenbHocTbio 188 ce-
KyHp. [Tocne 3Toro Ha cTeHae 702-ro MHCTUTYTA
CALT 6611 npoBefieH 06WMPHBIA LUK [UHAMU-
yeckux ucnbiTaHuit CZ-7, npoponkaswuincs
121 cyTKum.

MnasHbiM KoHCTpykTOpOM PH CZ-7 aBnset-
cs GaHb Xyitcan (55 %4 4%), a apMUHUCTPATHB-
HbIM pykKoBoguTenem pabot — BaH CsoustoHb
(2] f} ). B komaHge pa3spabotunkos 80 %
COCTaBNAOT UHXKEHepbl B Bo3pacTe Ao 35 neT,
npuyem 46 % MMeloT JOKTOPCKYIO CTeneHb.

ba3oBblii BapuaHT CZ-7 — ByXCTyneHyaras
pakeTa NOCNe[0BaTeNbHOrO [AeneHus, OCHa-
LeHHas YeTbIpbMsA CTapTOBBIMU YCKOPUTENAMM
1 NpefHa3HayeHHas [Na BbIBeEHNUA NONe3HbIX
Harpy3oK Ha HWU3KWe 0KOJI03eMHble U COJHeY-
HO-CUHXPOHHbIe 0poUTLI. Mo NpUHLMNKUANBLHON
cxeme Hocutenb 61130K K poccuitckomy «Co-
to3y». Mpu ctapToBoit macce 597 T u obwei
AnvHe 53.1 m CZ-7 cnocobeH BbIBECTU HA HU3-
Kyt0 OKOJI03E€MHYI0 OPOUTY HaKNOHEHUEM 42° 1
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BbICOTOI 200x400 KM none3Hblit rpy3 Maccoil
13500 Kr 1 Ha CONHEYHO-CUHXPOHHYIO 0pOUTY
(CCO) BbicoToit 700 KM — 5500 Kr.

Hannyywas oueHka 0CHOBHbIX NapaMeTpoB
ctyneHeit CZ-7 npeacrasneHa B Tabnuue 2.

CZ-7 yHacnepoBan NpUHLMNUANBHYIO CXe-
My, AMAMeTpbl CTYNeHeil 1, ckopee BCEro, Tex-
HONOTMYECKYI0 OCHACTKy HOCWUTEeNs npoekTa
CZ-2F/H. Mpu 3TOM GONBLWIKHCTBO CUCTEM W
arperatoB pakeTbl HOBble, B TOM uYuCie [ABM-
raTenu M cUcTema nopayn TOMJWBA, CUCTEMBI
VNpaBieHUs U WU3MepeHuil, NpuBoabl U KOH-
CTpyKuus. B npoekte npumeHeHo 96 HOBbIX
TexHonornit (70% ot obuero konuyectsa), B
TOM uucne 12 npuHUMnManbHbIX. Bnepsble B
KHP Hocutens cnpoekTMpoBaH v U3roTaBnuBa-
eTca no undpoBoil 6e36yMaXKHOM TEXHOAOTUH,
a npu cOOpKe M UCMbITAHUAX WUCMOAb3YIOTCA
TEXHOJI0rMW BUPTYANbHOM peanbHoCTy.

Ha nepsoii cTyneHn ueHTpanbHoro 6noka
pgnametpom 3.35 M yCTaHOBNEHbl ABa [BuUra-
Tens YF-100 Taroit no 120 tc. Kaxablit ycko-
putenb fuameTpoMm 2.25M OCHaleH OfHUM
YF-100 (koTopblit Takxe yCTaHaBAWBAETCSA
Ha nepBoii CTyneHu nerkoii paketsl CZ-6). Ha
XBOCTOBOM OTCEKE YCKOPUTENA pa3MelleH ne-
pbeBoit a3poAMHAMUYECKUI cTabunusaTop oT-
HOCUTENbHO 6OMbLLOI NNoWany.

Yckoputenu CZ-7 npumepHo BABOE ANWH-
Hee, yem y knaccuyeckon CZ-2F, — 310 Heus-
OexHoe cnefcTBue nepepacnpeseneHns ABu-
ratenen Mexay HUMU U LEHTPasbHbIM BI0KOM.
Ha CZ-2F ueHTpanbHblii 610K OCHaleH ye-
ToipbMs XPL, TAroit 75.5 TC, @ Ha yCKOpUTENsAX
VCTaHOBJIEHO MO OJHOMY TaKOMy ABMUraTento.
MocKoNbKY pacxof KOMMNOHEHTOB Ha GOKOBOM
6noke CZ-7 coctaBnsier He 25% OT pacxofa
Ha ueHTpanbHoM, a 50%, Ans obecneyeHus
Tpebyemoii npogomkuTenbHOCTH paboTsl KPJ,
Hy)XeH BABOE 6onblNit 06bem 6akoB GOKOBbIX
0/10KOB, @ MPU COXPAHEHUM [MAMETPA 3TOrO
MOXHO [OOUTHCA NNLb YBETUYEHNEM [INHBI.

NHTepecHot 0CO6EHHOCTbIO HOBOTO HOCK-
TeNs, Kak Uy NnpoToTMNa, ABNAETCA OTHOCUTENb-
HO Mafoe BpeMs Mexpay oTaeneHnem 6OKOBbIX
W LleHTpanbHoro 6noka — Bcero 15 cek. [igura-
TeNU LEHTpanbHOro 60Ka Apoccenupylotcs B
npegenax 65-100% HOMUHANLHOW TArKU, YTO
obecneynBaer BO3MOXHOCTb PErynupoBaTh
NPOAOMKUTENLHOCT  PabOThl, OrpaHUYMBaTL
NpofoNbHbIe Meperpy3ku U MaKkcuMasbHblii
CKOPOCTHOW Hanop.

Bropas cTyneHb UMeeT TOT e fuameTp, 4To
u nepsas, 1 ocHaweHa yetbipoma XKP[ YF-115
TAroit 18 ¢ (0AMH Takoii ABMraTeNb YCTAHOB-
NIeH Ha BTOPOW cTyneHu Hocutens CZ-6). [ipu-
raTeNbHas yCTaHoBKa CTyneHu obecneynsaet
BO3MOXHOCTb MOBTOPHOrO 3anycka u Apocce-
nunpoBaHue Taru B nanasoHe ot 80 go 100 %
HOMWHarna.

PakeTHble 6/0KM BCex CTyneHeil uMerT
CXOXKyI0 KOHCTpyKumio. Lnnunapuyeckuit 6ak
OKWUCAUTENA PACMONOXKEH Haj LMAMHApUYe-
CKMM GaKOM roployero, OHW pasfeneHbl Cyxum
MeX6aKoBbIM OTCEKOM W UMEIT MHAMBUAYASb-
Hble nonycdepuyeckne uaM NONYINTUNTUYE-
ckue AHuwa. Xuakuil kucnopod noctynaer K
ABUTATENAM Yepe3 MarucTpanbHblii Tpybonpo-
BOA, NPONOXeHHbI B 6ake roptoyero. Hagays
0aKOoB OCYLLECTBNAETCA CKATHIM reNneM, NOf0-
rPeTbiM B TENNOOOMEHHNKE MApLEBbIX ABUra-
Teneit. bannoHbl € renMem Ha BCex paKeTHbIX
610Kax NorpyeHbl B 6aku XKUAKOro KUCAopo-
A3 [N1A NOBbIWEHNA BECOBON 3P EKTUBHOCTH

Tabn.2. OcCHOBHble NapameTpbl
cTyneHei 6a3oBoro BapuaHTa Hocutensa CZ-7
Crynenn Yckopurenn* Nepsas Bropas
[nnxa, m 26.903 25.085 15.445
[nametp, m 2.25 3.35 3.35
CrapToBas mMacca, T 755 160 100
Yueno 1 TMN MapLUeBbIX
nBuraTeneii 1xYF-100 2xYF-100 | 4xYF-115
Tsaray aemnu, T 122.3 2x122.3 -
Tsra 8 nyctoTe, TC 136.7 2x136.7 4x18.35
Bpems pa6oTbl, cek 173 186 406
KomnoHeHTbI Tonnuea JKnpkuit KUCIOPOA — KEPOCUH
CooTHoLeHMe
KOMMOHEHTOB 26 26 25
YenbHblit nMNynbC
Y 3eMIH, CeK 300 300 -
VaenbHblit IMAYNbC 335 335 15

B NycTOTE, CEK
CAEEEETD e OTKNOHeHWe ABurateneil B KapJjaHHOM MojiBece
B nonerte

CXaTbIM renvem, NoforpeTbim
B Tenn006MeHHMKe ABuratens

* [lapameTpb! eAuHNHHOIO YCKOPUTENA.

Happys 6akos

cucTembl HapAaysa. [lBuratenu ctyneHen ycra-
HOB/NEHbl B KapAaHHbIX NofBecax AnA ynpas-
NEHNUA MO TaHraxy, peicKaHbio W KpeHy. [ina
pasfenenus 6N10KOB CyXaT NMMPOTEXHUYeCcKne
cuctembl. Cxema pasgeneHns nepsoit M BTOpoil
cTyneHeil — «xonogHaa». Mocne paspenexns
MEXCTYNeHYaTblii NepexofHUK OCTaeTca npu-
KpenneHHbIM K BepXHel 4acTi nepBoi cTyne-
HU, KOTOpPasA TOPMO3WTCA TBEPAOTOMIUBHbLIMM
MUKpopBuratenamu. Bropas cTyneHb B 3TO
BpPeMA YBOAWTCA KMAKOCTHBIMU MWUKPOLBUra-
TENAMN, KOTOPbIE TaKxe CyXaT ANf ocaxpe-
HUA TONAMBA.

[Buratenun YF-100 1 YF-115 66111 nogpo6-
Ho onucaHbl paHee (HK Ne11, 2015, ¢.59-60).

3ANYCKM KOCMUYECKMX ANMAPA
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A [1Buratenn YF-100

Cnepyer 3ameTuTh, YTO M3BECTHAA BepcUA O
co3paHun YF-100 nytem «TBOpYECKOM nepe-
pabotku» poccuiickoro XPL PL-120 (HNO
«IHepromaluy) HeybepuTesnbHa. B 1o e Bpems
n3BectHo, 4To B Kb «HxHoe» (YkpauHa) ans
nepBon CTyneHW pakeTbl-HocuTens «Mask»
Obin  pa3paboTaH KMUCNOPOAHO-KEPOCHHOBBIN
asuratens P[1-801 ¢ goxuraHnem okucanTens-
HOTO reHepaToOpHOro ra3a, NPoeKTHbIe Napame-
TPbl KOTOPOTO KaK [iBe Kamnau BoAbl MOXOXMN Ha
YF-100. Kctatu, Kb «HxHoe» cnpoekTupoBano
P[-801 B ABYX MCNONHEHNAX — C KayaHWeM B

OfiHOI U B ABYX MJOCKOCTAX: POBHO TaK, Kak
HYXHO ANS HOBOrO cemeicTBa kutaiickux PH.
OueHb MOX0Xe, YTO UMEHHO 3TOT MPOEKT Obin
MONOXeEH B OCHOBY KUTAICKOI pa3paboTku.

Ba3oBLIil roN0BHON 0OTEKaTeNb AJNHOI
12.4 M 1 puameTpom 4.2 M UMEET KOMMO3UT-
HYI0 KOHCTpYKUMIO. MakcumanbHeld fnameTp
30Hbl pa3MelieHNs MONe3HOI Harpysku -
3.8 m. PaccmatpuBatotca u fpyrue BapuaHThl
obTeKaTesneil, 0CHOBAHHbIX Ha TEKYLMX NPOeK-
Tax paket (Z-2/4.

Cuctema ynpasnenus CZ-7 — nonHOCTbiO
LndpoBas, pacnpefeneHHas 1 CToiikas K oTKa-
3aM, peann3oBaHa B BUAE Tpex Ay6a1poBaHHbIX
MH(OPMALMOHHBIX KaHanoB, npuyem GyHKLMM
06paboTKN faHHbIX U ypaBNeHUs pasaeseHsl.
Cuctema BbINOMHEHA Ha MNpOrpamMMuUpyemblx
NIOTUYECKUX KOHTpOANEepax KUTaiCcKoro npoms-
BOACTBA M UCMOJIb3YET ONepPaLMOHHYI0 CUCTeMY
peanbHoro BpemeHn co6CTBEHHOW pa3paboT-
ku. OBMHOYHBIA OTKA3 He CKa3biBAaeTCA Ha pa-
6oTe HocuTtens. B onpepeneHHbix cnyyasx pa-
KeTa MOXeT BbliepaTb U BTOpOIt oTKa3. Mpu
Ha3eMHbIX WCMbITAHUAX CUCTEMA BbIMOJHAET
CaMOAMArHOCTUKY C HeMeAneHHOW Bblayeit
0TYyeTa O COCTOSHUM ee KOMNOHEHTOB.

C yueTom Tponuyeckoro knumata XaiHaHs
pakeTa BbINONHEHA BETPO- W BOJOHENPOHMLA-
emoit. OHa cnoco6Ha CTapToBaTh NpH BETpE CH-
N0it 0 8 6aNNOB U yMEPEHHOM [OXKAE.

Hocutens nsrotasnnsaercsa Ha TAHbL3NHb-
CKOM KOCMMYECKOM MpeAnpuaATAN NO BbINYCKY
paKet «Bennkuit noxogy» (% ZEE X RN 4
F13& F L2 @, «TAHBL3MHD XaHTAHb YaHWKIH
XOU35Hb YKMLU330 K0CAHb T'YHCbI®), ABNAWNM-

HOBOCTM KOCMOHABTMKI ©

Ta6n. 3. CpaBHeHUe XapaKTePUCTMK

)P PO-801 n YF-100

[eurarens | YF-100| PR-801*

Tara:

— Ha 3emne, TC 122.3 |122.2 (1231

— B NyCTOTE, TC 136.6 [136.6 |135.2
[laBneHue B Kavepe, aTm 180 [183.5 |183.5
YaenbHblit nMNynbC:

— Ha 3emne, cek 300 |300.7 |{302.9

— B MycTOTe, CeK 335 | 336 [332.7
Pacxog Tonnusa, Kr/c 409.7 | ...
COOTHOLLEHNE KOMMOHEHTOB (OK/rop) 26 |265 |2.65
[lnanasoH fpoccenvpoBaxns, % oT HomuHana | 65-100( ...
Yron ka4auus gsurarens +6° | +6°
Macca, kr 1900 [1630 |1530
Beicota Asuratens, m 2.99
[lnamerp cpesa conna, M 1.338

* [apameTpbl PLI-801 B pasnndHbix nyomKkaunsix HEMHOr0 OT/IN4akoTCs.

PII801 (ucnoanese 0)
A [lBurartens P-801

PBI801 (ucnonnenne 01)

csl HOBOW MpPOU3BOACTBEHHOM 6a3oii CALT. U3
TAHbU3WHSA KOHTEHepbl C paKeTHbIMKU GnoKa-
MW [OCTaBAAITCA Ha CMeunanbHo MoCTPOeH-
HbIX TPAHCMOPTHbIX Kopabnsax «HaHbBaH-21»
n «t0aHbBaH-22» B nopt LuHnaus (75i#) Ha

N208 + (403) + 2016 « Tom 26



A KoHTeliHepsbl ¢ 6nokamu pakeTbl CZ-7

0-Be XaifHaHb. Bnpouem, rabaputbl no3sonsiT
TpaHcnopTupoBath 6noku CZ-7 Kak MOpCKUM
TpaHCNOPTOM, TaK U No Ccylue.

Paketa coOMpaeTcs M WCMbITHIBAETCA B
MWKe N2502 B BEPTUKANbHOM MONOMKEHUM HA
16-KonecHoit MobunbHol nnatdopme rabaputa-
MW 26x23 M, BbICOTOM 8.7 M 1 Maccoi 1800 TOHH.
B npouecce cbopku 1 TpaHcnoptuposku PH
duKcupyetcs K GawHe BbICOTOM 64.5 M. BbiBo3
Ha CTapT OCYLEeCTBAAETCSA 3a ABOE-TPOE CYTOK
[0 NyCKa, TaK Kak 06beM UCMbITaHWA U NpoBe-
POK Ha CTapTOBOIl NO3NLMYU HEBENNK.

OcHOBHOI 3aKa3uuk HocuTens — KaHue-
NSpUA  NPOrpamMmbl MUNOTUPYEMbIX MONETOB
Kutas — 3anHTepecoBaH npexze Bcero B 6a3o-
BOW BEPCUM C YCIIOBHbIM 0603HaYeHnem (Z-724
(BBYXCTYNeHYaTbI, C YeTbIpbMs YyCKOPUTENs-
Mu). OfHaKO OHAa WMEET OrpaHWYeHHble BO3-
MOXHOCTY [151 BbIBELEHUSA MONE3HbIX HArpy30K
Ha BblCOKMe OpOUTHI, U Pa3paboTyMku mpef-
NaraloT AOMNONHATL €e Pa3IMYHbIMU BEPXHUMU
CTYNEHAMMU UK 610KaMU JOBLIBEAEHMS.

B nepsom nonete TakuM AOMONHEHUEM
ctan Pb «HaHbux3H-1A». Bnok, ocHaueH-
Hbli ABUraTeNeM MHOTrOKpPaTHOrO BKJIIOYeHMUs
Ha YeTbIPeXOKMCU a30Ta U HEeCUMMETPUYHOM
aumeTuarugpasuHe Taron 6.5 kH, moxer uc-
MoNb30BaThCA B COCTABE HOCUTENEN pasiuy-
HbIX CEMeICTB CpefiHero M TAXeNoro knacca
AN Pa3BepTbIBAHWA MONE3HbIX HArpy3oK He-

HOBOCT KOCMOHABTMKIA ® N2O8 « (403) « 2016 « Tom 26
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NOCPeACTBEHHO Ha BbICOKO-
3HepreTMyeckux opbutax ot
CPefHUX BbHICOT BMAOTb [0
reocTayOoHapHoii.

Momumo 6a3oBoro Bapu-
aHTa, Akagemus CALT pac-
cMaTpuBana W Apyrue Mopu-
tbuKauum ana  yBenuyeHus
TMOKOCTM  WUCMONb30BaHUSA
cucTembl BbiBefeHus. B nep-
BOHayYajbHOM MpoeKTe npep-
~ naranuce Tpu Bepcumn CZ-7: ¢
YeTbipbMs U ABYMs GOKOBbI-
MK GnoKamu uan coscem bes
Hux. B sxBape 2013 r. @aHb
Kyitcsan u U XyH ony6auko-
Ba/NM HOBOE MPEefNOKEHUE C LeNbiM CMEKTPOM
BapuaHToB CZ-7. Tenepb paketa Morna ocHa-
WaTbCA KaK XUAKOCTHbIMM, TaK W TBEPLOTO-
MAMBHBIMK CTAPTOBbIMK ycKopUTenamu (Gykea
S B 0603Hay4eHum), CTaHAAPTHOM TpeTbell Kuc-
JIOPOLHO-BOLOPOJHONM CTYNEHbIO UMW Pa3roH-
HbIM 6710KOM YZ-1A Ha BbICOKOKMNALMX KOMMO-
HeHTax (cyddukc SM), a Kpome Toro, WTaTHytO
BTOPYIO CTyMeHb MOXHO GbiN0 3aMeHUTb Ha
KncnopofHo-sofopoaHyto ¢ asyma MPL YF-
75, 4To Kopuposanock fobasneHuem (HO). Mo
3TON CUCTeMe CTapTOBaBLWMUNA 25 WIOHA HOCK-
Tenb umen o6o3HayeHune CZ-724SM.

HbIHEeWHMit cTaTyC «ONUMOHANBHBIX» Bapu-
aHToB CZ-7 LOCTOBEPHO He U3BECTEH; BEPOATHO,
00/blWas WX YaCTb TaK U OCTAHETCA «OyMaXHbI-
MW» npopaboTkamu. B cTaTbe, onyGMKOBaHHO
CALT B 2014 r., hurypupoBano yxe BCero ase
npou3BofHbix oT CZ-7. BapuaHt CZ-734 ponxeH
BKNtOYaTh 6a30BbIil Hocutens CZ-7 u KpuoreH-
HYI0 TPETbIO CTyMeHb, 3aMMCTBOBAHHYIO C pa-
keTbl CZ-3A. OH N03BONMT 3anycKaTb Ha reone-
PEXOfHbIE OPOUTHI U Ha OTNETHYIO TPAEKTOPHIO
nonesHble rpy3bl Maccon fo 7000 Kr, npuyem B
3TOT AMAna3oH nomellaetcs GONbWNHCTBO TA-
KENbIX CMYTHUKOB CBA3M, HAXOJAWMXCA B IKC-
nayaTauuu B HacToALee BpeMs.

Nlerkwit BapuanT CZ-720(HO) umeeTt TonbKo
nepsyto cTyneHb CZ-7 6e3 yckoputenei, a Bme-
CTO WTATHOIl BTOPOIA CTyNeHU ycTaHaBaMBaeT-

€A TpeTba cTyneHb CZ-3A. 3TOT BapuaHT MoOXeT
BbIBOAMTbL MONE3HYI0 Harpy3ky maccoit 2900 kr
Ha CCO BbIcoToit 700 KM.

MapameTpbl ONUMOHANBLHON KPUOTEHHON
cTyneHn (no coctosHuto Ha 2014 rog) npep-
cTaBfieHbl B TabauLe 4.

bak xwupKoro Bofoposa pacnonoxeH Hap
6aKoM XMAKOTO KUCNOPOAA U UMEET C HUM CO-
BMeELLEHHYI0 neperopoaky. baku 060pyaoBaHsl
JaT4NKaMK YPOBHSA PAKETHOro TOMAWBA, NPefo-
CTaBNSAIOWMMY MHGOPMALMIO B CUCTEMY ynpaB-
NeHUs HocuTens Ans onTUManbHOro NCMoNb30-
BaHMS KOMMOHEHTOB 3a CYET PeryiupoBaHns Ux
COOTHOWeHMSA. Haaays TonIMBHbIX 6aKoB Npou3-
BOJUTCA reNveM BbICOKOrO iaBneHuns (6aK wug-
KOro BOA0POAA) M CMeChio renuns ¢ rasuduumpo-
BaHHbIM KUCNOPOAOM (6aK KUAKOro KUCIOpOaa),
NofOrpeToit B Ten006MEHHUKe fBUTATENS.

CTyneHb OCHalyeHa CUCTEMOI OpUeHTaLum
1 OCaXAEHUS TOMAMBA C OLHOKOMMOHEHTHbI-
MU mMukpopsuratenamu. OHW TaKkke cayxat
ONf ONTUMU3ALUKN XapaKTepUCTUK BO BpeMs
BK/IOYEHWA MaplueBbIX ABWUraTenen, a nocne
OKOHYaHWA BTOPOro MMNyNbCa — AAA TOYHOrO
perynnpoBaHus KOoHeuHo# ckopocTu. Mukpo-
LBUraTenu OpUEeHTaLuuu WCnonb3ylTCA Ans
yNpaBneHus MONOXKEHUEM CTYNEHW B MNpo-

Ta6n. 4. MapameTpbl ONLUMOHaNbHOM

BEpPXHeN CTyneHn

3ANYCKN KOCMUYECKUX AMMAP

Napawmerp 3Havenue
[nuxa 12.38 m
[nametp 3.0m
CrapToBas mMacca 20933 kr
Macca nycroii cTynenm 2740 kr
Macca Tonnusa 18193 kr
Tun XP[, 2x YF-75
Tara 2x8T1C
YRenbHblit uMnynse 440 cek
[laBnexve B kKamepe CropaHus 37.6 atm

CTeneHb paclumpexns conna 80

Bpems pa6oTbl 469 cek
BO3MOXHOCTb NOBTOPHOrO BKII04EHMSA B MOfNETE Nweetcst
B03MOXHOCTb NONHOA YTUNM3aLMK TONNBA meetca

OTKnOHEHMeM

JBUraTens B kapiate
(TaHrax 1 pbicKaHbe)
11 MMKPOZABMraTenamm
(kpeH)

4x7.1, 8x4.1 krc
2x30.6, 2x4.6 Krc

Ynpasnenus CTyneHbIo B nonete

Tara fBurateneit CUCTEMbI OPUEHTALMN
Tara fBurareneli CUCTeMbI OCKAEHNA TONNMBA

HOBOC!
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Tabn. 5. CpaBHeHuNe COBPEMEHHbIX

HOocUTenewn cpeaHero Knacca
Pakera-HocuTenb
Napamerp
(npoexr)

«AHrapa-3»

a ee cuctembl ynpasnenus — 99.8%. 3tu

noKasaTtesu Bbille, YeM Y CyLLeCTBYIOLeil

CZ-2F (97 % 1 99.1% COOTBETCTBEHHO).
3anyckun «lUsHbuxoy» Ha cylecTBy-

S CALT| Kbto | rkHnu |spacex tolleVt pakere CZ-2F moryt npogomkatbesa

(KHP)| (CCCP) | (Poceus) | (CWA)  pno koHUa 2020-x rof0B, B TO BpeMs Kak
BrapIoEaAIMACCaT 597450473 | 481 | 849 octanbHble pakeThl cemeitcts CZ-2, -3 U -4
Macca noneaHoro rpy3a: o o

- Ha HU3KOIA 0KONO3EeMHOW op6uTe, T 135 137 14.0 22.3 AOJIKHBI YUTU «HA NEHCUMIO» YKE B NEPBOM

- Ha reonepexoHoii opeuTe, T 70 | 60 24 83  nonosuHe 2020-x. bonbuwyto Yactb ux
OTHOCHTENIbHAA MACCa NONE3HOT rpy3a: 3aJay [oKeH B3ATb Ha cebsa CZ-7, ans

- Ha HU3KO/ 0KOJI03eMHO opouTe, % | 2.26 | 2.98 291 4.06 _

- Ha reonepexoAHoi opoute, % 118 1.27* 0.5 1.51 1€ro, no-BUAUMOMY, NPUACTCA NOCTPOUTS
Y¥CrI0 MapLUEBbIX CTyMeHeli 3 2 3 2 [ONONHUTENbHbIE TEXHUYECKNE U CTapTO-
KonuyecTBo pakeTHbix 6710K0B 6 2 4 2 Bbl€ KOMMIEKCHI Ha APYrMX KOCMOAPOMax
Yucno JBurarenei 10 3 4 10 Kutas.

* [pn nycke ¢ «Mopckoro cTapTa».

CTPAHCTBE Ha MACCUBHbIX Y4acTKax TPaeKTo-
puK, a TaKkxe ANA NepeopueHTauuu CTyneHu
nepep otaenenuem KA. Cuctema BKatoyaeT Tpu
6noKa pyneBbIx MUKPOABUraTeseil no ofHoMy
AN KaXpoi ocu. TonamBo BO BCE MUKPOABH-
raTenn CUCTeMbl OPUEHTALMUY U OCAXKAEHUA Bbl-
TECHAETCA U3 eAMHOrO TMAPa3MHOBOTO baka.

B uenom CZ-7 - orpoMmHblit Wwar Bnepeg ans
KWUTaliCKOro paKeTOCTPOEHUs, B TeXHONMOrnye-
CKOM NaHe MpUOAMKAIOWMIA €r0 K MUPOBbIM
cTaHpaptam. Mo TakuMm napameTpam, Kak npo-
CTOTa KOHCTPYKLMW 1 BecoBas OTAAya, pakeTa
Ve NpUBANKAETCA K CBOUM «OAHOKNACCHM-
Kam» (1abn. 5).

KoHeuHo, obpawatT Ha cebs BHUMaHME
LWeCTb CNOXHBIX U AOPOTUX ABUraTeneit u Hu3-
KOe 3Ha4eHne OTHOCUTENbHON MAaCChl NONE3HOT0
rpy3a. OgHako ecan CZ-7 nokaxeT BbICOKYIO Ha-
LEXHOCTb M NpUemMnemMble pacxoabl Ha 3KCnaya-
TauMIo, 3aKa3umkam GyaeT He MHTEPECHO, KaKyto
CTapTOBYIO MACCy UMEET HOCUTENb U CKOJIbKO B
HeM ABUraTeneil: OCHOBHbIM KpUTEpPUEM CTaHeT
LieHa nycka. A 31ech KuTaillibl MOTyT COCTaBMUTb
KOHKYpeHLMIo BCeM, BKNtoYas SpaceX.

Hocutenb nepsoHayanbHo GyfeT ucnonib-
30BaThCA ANA 3anycKoB ¢ Komnnekca 201 Koc-
MoApoMa BaHbYaH aBTOMATUYECKUX FPYy30BbIX
Kopabneit «TAHbYKOY», @ NO34Hee, nocne 3a-
BEPLEHWUS LMKNA NETHbIX UCMBITAHWIA U CepTU-
(uKaLUN «CeEMepKMY, Ha HEro npegnonaraercs
nepeHecT U nunotupyemsie nycku. lporHo-
3npyemas HagexHoctb CZ-7 coctasnset 98 %,

K 2021 r. HOBbIN CpeAHuit HOCUTENb
LOMKEH CTaTb HacToswei «paboyeil nowag-
Koii» KocMuyeckoit nporpammbl MogHebecHo.
lpegnonaraetcs, 4To B TeyeHue CrepylLWwmux
AByX pecatunetuit 80% OyAyWNX KUTARCKUX
TpeboBaHUit K opbUTANbHBIM 3anyckam OyayT
BK/I0YaTb BbIBEAEHME MOJE3HbIX HArpy3ok
CPeAHero Knacca, B TOM Yucne TAXKEeNbIX CnyT-
HWKOB CBA3M W HabNOAeHUA 3emnu, a Takxe
perynspHble NoneTbl NUAOTUPYEMbIX Kopabneit
M aBTOMATWYeCKUX annapatoB AN [OCTABKM
rpy30B Ha KOCMUYecKyto cTaHumio. CylecTseH-
HbIMW TPeOOBAHUAMM NS CPEACTB BbiBEAEHNUS
CPeAHero Knacca HoBOrO MOKONEHWUA OCTaHYT-
€A 3KONOTnYecKas 6e30nacHOCTb, HaAeXHOCTb,
TMOKOCTb M IKOHOMUYHOCTb.

Cront oTmeTuTh M HamepeHue Kutas cy-
WeCTBEHHO HApacTUTb TeMN KOCMUYECKUX
3anyckoB. 06bABAEHO, YTO B 13-/ naATMnETKe
(2016-2020 rr.) 6yfeT 3anyleHo NpUMepHO
150 paker cemeitctBa «Benukuii noxop», TO
€CTb CPefHMI TeMN 3arnycKoB AOCTUTHET Tpex
AecATKoB B rof. Ecnv 3tn obewanus 6yayt Bbi-
nosnHeHsl, To KHP 6yneT ocnapusats He BTopoe
MecTo no nyckosoi aktuHoctu y CLUA, a nep-
Boe —y Poccuun.

Kocmoapom B3Hb4aH

Poccuitickuit kocmogpom BOCTOYHBIE U Ku-
TaCKWIn KocMofpoM B3aHbyaH passuBanuchb
napannenbHbiMu nyTamu. MpakTMyeckn ofgHo-
BPEMEHHO OblI0 MPUHATO pelieHne O CTPOu-
TenbcTBe — 23 ceHTAOpA 2007 r. B Kutae u

6 Hosi6ps 2007 r. B Poccuu, 1 MOYTU CUHXPOH-
HO, C pa3Huuel B fBa Mecaua, 28 anpens u
25 nioHa 2016 r., COCTOANNCL NEPBbIE MYCKU.
CummeTpuio JONOMHAET TOT (akT, 4To B 060-
WX CNy4yasx nepBoii B MOJeT ywna «cemep-
ka» — paketa «Cot3-2.1A» u3 cemeiicta P-7
C poccuiickoro kocmoapoma u paketa CZ-7 u3
cemeiicTa «Bennkuit noxomy ¢ KuTaiickoro.

Kak n3BectHo, noruka cospanus BoctouHo-
ro 3aKawyanacb B ToM, 4To Poccuu HyxeH nu-
NOTUpPYEMbIif KOCMUYECKHit Kopabb HOBOTO No-
KONeHMs, KOTOPbIA BOMKEH 3anyCKaTbCA HOBbIM
HocuTenem cemeicTBa «AHrapa» C HOBOIA No-
WazKW Ha TeppuTopUm cTpaHsl. OfHaKo poccuit-
CKue pa3paboTynKu He PUCKHYAM B3ATbCA 3a 3Ty
CNOXHYIO 33[ia4y Cpasy, 1 B NpoeKTe NoABMAach
nepBas o04epefb C 33fjauei co3faTb Ha TeppuUTo-
pun Poccun HOBbIA TEXHUYECKUIA U CTapTOBbIl
KOMMNEKC ANA CyLWeCTBYIOWMUX HOCUTeNeil Tuna
«Cot03-2». 371a Gonee npoctas 3apaya Obina
pelleHa B OCTaTOYHO KOPOTKME CPOKW — TOp-
XeCcTBeHHas 3aKnajka KOCMOAPOMa COCTOANACh
28 asrycra 2010 r., MacwWTabHOe CTPOUTENLCTBO
0Obl10 pa3BepHyTO K KoHuy 2012 1., a B anpene
2016 r. cocToancs nepablii NycK.

Kutalickuit  BaHbyaH  nepBOHayanbHoO
(HK Ne11, 2007; N2 3, 2008) 3asBnsanca Kak Ho-
BbI1 KOCMOAPOM /1A 3KCNayaTaLim BHOBb pas-
pabaTbiBaeMbiX HOCUTENE HOBOrO MOKONEHMUS
CpedHero 1 TAXEeNOoro Knacca, KOTopbid Aon-
XeH Obln 0becneynTb 3anycK U 3KCMNyaTaLmio
KMTANCKON MOLYNAbHOM KOCMUYECKOM CTaHLUK
«TAHBIYH» U OTNPaBKY 30HA0B B AaNbHUN KOC-
MOC, @ TaKxe B3ATb Ha Cebs OCHOBHOW rpy30-
MoTOK Ha reonepexofHyio op6uty. Mponyck-
Has cnocobHOCTb 06beKTa Oblna onpefenexa B
10-12 nyckoB B ropg. Ceityac, OAHAKO, CTaHO-
BUTCA ACHO, YTO 3ambicen BaHbyaHa BKloYan B
cebs u 3anycku NUAOTUpyeMbIX Kopabneit Ho-
Boro nokonenus Ha CZ-7, 10 ecTb poccuickuii u
KUTANCKWIA NPOEKTbI BbLAN UAEAHBIMU KONUAMM
APYr Apyra, Npuyem KuTalickas CTopoHa cpasy
B3AN1acb 33 peanu3auuio 3afyMaHHOro B Mak-
cUManbHoM oObeMe.

«HeBuaumas» nogrotoButensHas pabota
no MPOEKTUPOBAHWIO HOBOTO KMTAWCKOro Koc-
MOApOMa Hayanaco B [TeKMHCKOM cneLnansHoM
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MPOEKTHO-TEXHUYECKOM uHCTUTYTE B 2002T.
3aknapka BaHbuaHa cocTosnach 14 ceHTAGps
2009 . (HK N212, 2009), a cTpoUTeNbCTBO ro-
pOfia U COOPYXEHUA KOCMOAPOMA Hayanoch B
2010-m. ns paker CZ-5 n CZ-7 Bo3BOgMAUCH
opHoBpemeHHo aa MWKa u pgea craptoBbix
komnnekca (HK N9, 2012). MepBoHayanbHo
npesnonaranoch 3aKOHYNUTb CTPOUTENLCTBO YKe
B 2012 r. ¥ BBECTW KOCMOAPOM B 3KCNyaTaLmio
B 2013 r., HO 06bEKTMBHO Gonee TpyaHas U 00b-
eMHas 3aj;aya notpeboBana Ans CBOEro pelue-
HWs 6oNblUe BPEMEHH, YeM Y HAC Ha BocToyHoM.

WNHxeHepbl M paboune TpyaMAUCH cCaMo-
3a6BEHHO, HE CYMTAACL C KAUMATOM M CaMo-
yyBcTBueM. B ceHTsabpe 2011r. BO Bpems
6ETOHMPOBAHMA JI0TKA Fra300TBOJHOMO KaHana
npencTaBuTens Kocmogpoma CuyaH, pykoBo-
AuTenb xaliHaHbCKOW nnowaaku Yxoy Li3aH-
Xy HernpepbiBHO paboTan 6onee 30 yacos. OT
I0XXHOTO NansLero CONHLUA U YCTaNoOCTH Y Hero
NpOM30LWN0 OTCOEHME CETYATKM, M NEBbIN rNa3
HaBcerga ocnen. Yxoy Li3sHxy npucyTcTeoBan
25 WIOHA Ha KOCMOAPOME U CKasan: «YBuaeTb,
KaK pakeTa HOBOro NOKONEeHWA CTapTyeT C nno-
LWaaKK, NOCTPOEHHON MOUMU PYKaMu, — camoe
00/IbLIOE CYACTLE /15 MEHS».

CTpouTenbCcTBO 3aBepwnaock B Hosbpe
2014 r., 4TO B NpUHLMNE NO3BONANO NPOBECTU
nepebiit ctapt CZ-7 B wmioHe 2015r., OfHaKo
Tenepb CPOKKM NyCKa onpefensnnucb roToBHO-
cTblo pakeTbl. «[lpumepoyHas» CZ-7 B sHBa-
pe 2015 r. 6bina BbiBe3eHa Ha cTapT (HK N3,
2015), rae NpoBenu NpoBHbIA NpeacTapToBbIi
OTCYET C 3anpaBKoit 6akoB u3genus. 1o 6eina
KybMWUHALMA Npouecca COBMECTHbIX WCMbI-
TaHW, NPOAJONKABLIMXCA HAa KOCMOAPOME C
cenTsbpsa 2014 no mapt 2015 r. Toraa 3ame-
cTUTenb rnasHoro KoHctpyktopa PH CZ-7 Yau
TaHMMH roBOpMA O BO3MOXHOCTW NEPBOro My-
cka B anpene 2016 r. Ho nuwb ycnewHblit ctapt
nerkoit CZ-6 B ceHTs6pe 2015 r. ¢ KocMoppoMa
TaioaHb N03BOANN NOATBEPAUTL FOLHOCTb OC-
HOBHbIX KOMMOHEHTOB «CEMEpKM» (ABuraTenu
YF-100 u YF-115, cuctema ynpaenexus v ap.)
1 NPUCTYNUTb HAKOHeL, K NOArOTOBKE NepBoro
cTapTa ¢ BaHbyuaHa.

3 & .
CVOHABTVIKL"s 1N208.5.(403) - 961 cﬂ?,
A

OcHOBHble ~ COOpYXeHMA  KoCMOApOMa
BaHbyuaH pacnonoxeHbl B npefenax ofHOMMEH-
HOTO rOPOACKOrO OKpyra B BOCTOYHOI 4acTu
0CTpoBa XaiiHaHb, B61M3M HAaCeNeHHOrO NYHKTa
JlyHnoy, Ha Tepputopuu nnowageio 1211.5 ra.
B ux yncno BxopAt:

# CTapToBbIf CTON C ra300TBOAHBIM KaHa-
JI0M 1 6alIHA 06CNYKUBAHNA BBICOTOI 92 M Ans
PH CZ-5 (coopyxenus 101 n 102);

# CTapToBbIf CTON C ra300TBOAHBIM KaHa-
NIOM ¥ GalHsA 06CNYXMUBAHNSA BbICOTOI 86 M AN
PH CZ-7 (coopyxeHus 201 u 202);

¢ Xene3HogopoXHbI NOAbE3[HON NyTh
(coopyeHus 105 1 205) ¢ wupokoii konen 20 m
AN TPaHCMOPTUPOBAHUA HOCUTENS B BepTU-
Ka/bHOM NOJIOXEHWUW Ha CTapTOBbII KOMMEKC;

@ MOHTaXHO-MCNbITaTeNbHbI KOPMYC AN
BEpTUKanbHOW cbopku Hocutens CZ-5 (coo-
pyxeHue 501) BbicoTON 99.4 M CO CTaNbHbIMK
pacnaluHbiM1 BEpbMU BbICOTOMN 81 M;

© MoHTaXHO-MCNbITaTeNbHbIA KOPMYC AN
BepTUKanbHOi c6opkn Hocutens CZ-7 (coopy-
XeHue 502) BbicoTol 96.6 M;

# 3an npuema W XpaHeHus paket (coopy-
XeHue 503);

¢ Kopnyc wucnbiTanuit KA (coopyxeHue
506);

® Kopnyc 3anpaBku v kancynuposanus KA;

@ KncnopofHO-BOLOPOSHO-a30THbIN 33BOS;

@ LleHTp ynpaBneHus nyckom (coopyxe-
Hue 508) W cpeacTBa KOHTPONS MYCKOB;

¢ Komnnekc obecneunsaiolymx coopyxe-
HWUIA U CUCTeM, BKIKOYas 30HY TPEHUPOBOK U
MOArOTOBKN KOCMOHABTOB, @ TaKXe O(UCHbIE 1
Xunble 3aaHNs.

CrapToBble KOMMAEKCH pa3melleHbl B
800-900 meTpax oT GeperoBoil IMHUN Ha Me-
CcTe, rie [0 Hayana CTPOMTENbCTBA HAaxoAWACA

CrapToBbIi

(coopyskenne 201)
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HaceneHHblit nyHKT Coiguioads, a MUKu - B
2800 M ceBepHee, B paiioHe BbiBliei epeBHu
JltonaH. HekoTopble xuable U agMUHUCTPATUB-
Hble COOpYeHUs KOCMOLPOMA MOCTPOEHbl B
ropogax Xaitkoy u BaHbuaH.

0nHa 13 1BYX HOBbIX U3MEPUTENbHBIX CTaH-
LMIA COOPYXEeHa Ha BOCTOYHOI OKOHEYHOCTM
0CTPOBa OKONO fiepeBHM [ycyH, BTOpas — Ha
ocTpoBe YaHbxaH B apxunenare Cuwa (Mapa-
cenbckne 0-Ba).

lMpenmywecteamn B3HbyaHa sBAsloTCA
Hu3Kas wupota (19.6°c.w.), 4To obecneyn-
BAeT MAaKCUMaNbHYI B KWUTAaNCKWUX YCIOBUAX
rpy3onoabemHoctb PH, n npubpexHoe pacno-
JIOXEHWe, N03BONsAIOLLEe JOCTABNATL PaKeTHblE
CTYNEHU MOPEM U CHUMAloLiee BONbLLIYI0 YacTb
npo6nem ¢ paiioHamu nageHus. K Hegocratkam
MOXHO OTHECTU TPOMUYECKWIl KAWUMAT, Korpa
B rop Bbinagaetr 1500-2000 mm ocafikoB 1 B
TeyeHue cebilwe 100 fHeit 6GbIBAIOT rPo3bl, HE
roBops y¥e Npo nepuopuyeckue BU3NTHI pas-
pywuTenbHbX TalithyHoB. MonHWe3awWwuTy Kax-
[Oro cTapTa 06ecneynBaloT YeTbipe CTafbHbIe
MayTbl MOJIHUEOTBOO0B BbICOTO MO 105 M.

HOpupmnyeckn BaHbyaH cuuTaeTcs noa-
pasfeneHnem LleHTpa KOCMUYECKNUX 3amycKoB
CuyaH, oTKyfa W ero oduuManbHoe HasBaHue
«[nowaaka KOCMUYECKNUX 3anycKOB BaHbyaH»
(% & %L % B35, «BaHbyaH xaHTAHb (aw3
YaH»). XalilHaHbCKWIt KOCMOAPOM BO3rNaBASET
N L3biLusHb, ABNAACL OAHOBPEMEHHO 3aMeCTy-
TeNnem HayanbHuKa kocmogpoma CuyaH.

B panbHedlwem, BEpoOATHO, HOBbIN KOC-
MOZPOM CTaHeT CaMOCTOATENbHbIM lopUANYe-
CKMM INLOM C HaumMeHoBaHKeM LleHTp kKocmmye-
CKMX 3amnyCcKoB BaHbuaH (% & Lk & &7 ),
B HeotmumanbHOM NOpsAfKe OHO MCMOAb3YeTCs
yKe cenvac.

PH CZ-5
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CTapToBLIA KOMIA

~3ANYCKH KOCMUYECKMX ANNAPA

(coopysenne 101)




3ANYCKN KOCMUYECKUX ANMAPATOB
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«HOBOCTU KOCMOHABTUKUY

uioHa B 11:21 no neKnHcKomy
BpemeHn (03:21 UTC) co crap-
ToBOro Komnnekca N°603 Ha
nnowapke N°43 LieHTpa KocMu-
yeckux 3anmyckos Li3toutoaHb Obin nponssefeH
nyck PH «YanuxaH-4B» (CZ-4B N°Y35) u3 ce-
MercTBa «Bennkuint noxop» C KuTalckum cnyt-
HUKOM «LUnu3aHb-16» N002 (£ B8+ = F02% ).
Annapart 6b11 ycnewHo BbiBefieH Ha 0pouTy

C napameTpamu:

> HaKnoHeHue — 75.00°;

> MUHUMGJIbHASA Bbicoma — 602.8 Km;
> MAKCUuManbHas sbicoma — 627.1 km;
> nepuod obpawjeHus — 96.86 MUH.

B katanore Crpaternyeckoro KomaHgoBa-
Hus (CK) CLLIA cnyTHuK nonyyun Homep 41634
U MeXAyHapoaHoe o603HaveHne 2016-043A.

CocTosBlWwMitcA nycK Obin 46-M Ans paket
cemeictea CZ-4 u 231-m ans Hocuteneit «Be-
NUKWit noxogy» B LesoM. Kutaitckue Habniopa-
TENN C YA0BNETBOPEHUEM OTMETUIIN, Y4TO YMUCIIO
3anyleHHblx «Moxo0B» BnepBble NPEBLICUIO0
KONIMYeCTBO eBponeiickux Hocutenei Ariane —
1x 6bin0 230.

3T0 6bIn BTOPOIA CcTapT Hocutens CZ-4B
¢ UstouloaHa. B otanmume ot nepsoro, Ku-
TailCKMe aBMALMOHHbIE BacTM obecneyunnu
nyenuKaumMio npesynpexpeHus o 3aKpbiTuu
OLHOr0 paiioHa MafleHus C LEHTPOM B TOYKe
32°50"c.w., 102°51'8. 4. B ye3pe Cax3 npo-
BUHUMY CnyaH, B 930 KM OT MecTa cTapTa. bna-
rofapa 3ToMy yxe 27 WIOHA 3KCNepTbl onpege-
JMAN HaKNOHEHMe NpeacToALero nycka B 75°
1, NMOCKONbKY Takas opbuta ucnonb3oBanach
€[IMHCTBEHHbI pa3 25 okTabpa 2013 r. ans
cnyTHUKa «lUuu3sHb-16», cpenanu BbIBOA O
npeactosiwem nycke PH CZ-4B co cnyTHUKOM
«lny3sHb-16» N202. Tak OHO 1 0Ka3anoch.

-

«lllmuzanb-16» Homep gBa

ArenTcTBo CMHbXYa CO06LLMIO, YTO CIYTHUK
npefHa3HayeH «rnaBHbIM 06pa3oM Ans uccre-
[OBaHUA KOCMUYECKOW cpefibl U TEXHUYECKUX
3KCNEepUMEHTOBY. TOYHO Tak e 6blno 06bsB-
neHo HasHayeHwue nepBoro KA «lnu3sHb-16.

BepomcTBeHHas raszeta «YKyHro xaHTAHb
6ao» CO00WMNG, YTO CNYTHUK, KaK U HOCUTENb,
pa3spabotaH u usrotosnex Lakxaickoit uccne-
[0BaTeNbCKON aKajemuell KOCMUYEeCKOM Tex-
HUKWM — ONSATb Xe, KaK W Npu 3anycke NepBoro
CNyYTHMKA 3TOr0 TUNa.

0 cBoem yyactuu B cospaHun KA 3assun
YXaHbCKUIA MHCTUTYT (QU3UKM M MaTeMaTuKu
Kutaiickoii AH. B coobuweHnn, ony6ankoBaH-
HOM 1 MI0NIsl, FOBOPHUTCS, YTO HA 060MX CNYTHM-
Kax «lnu3sHb-16» ycTaHOBNEHO MO TPU KOM-
nnekta 6opToBOro py6uaMeBoro craHzapTa
4acToTbl. 3TO BTOpPOE HanpaeB/ieHne npuMeHe-
HUA pa3paboTaHHbIX B YXaHe «aTOMHbIX YacoB»
nocne Toro, kak 6onee 20 KoMnneKToB Gbliun
M3rOTOB/NEHbl A1 HABUTALMOHHBIX CMYTHUKOB
cemericTBa «bagoy».

OdmumanbHas nHbopmaLms 0 JaHHOM an-
napate 3TuM ucyepnoigaercs. [lo6asum, 4yto
3aABJIEHHBIMU YYACTHUKAMMU CO3[aHNUA CNYTHU-
ka N201 6binu WHCTUTYT 3nekTpoHnku Kutait-
ckoit AH (papmoKomnneKkc nepefayn AaHHbIX
X-OManasoHa ¢ ycunutenem U Mopyib CnyTHU-
KOBOI# peTpaHcnauum faHHbix Ka-guanasoHa
Ha namnax Geryuieit BOSHbI KUTANCKOro npo-
M3BOACTBA) M 8511-11 MHCTUTYT 1-1 uccnegosa-
TeSbCKOW aKkafeMuu (MOACUCTEMbI MOHUTOPUH-
ra napameTpoB KOCMUYECKON Cpepbl).

Mo paHHbiM CK CLUA, nepBeblit cnyTHUK TUNA
«lny3aHb-16» ¢ MOMEHTa BbIBeAEHUs Ha Op-
OUTY COBEPLIAET MOJIET HA YCIIOBHON CpefHeit
BblcoTe 0T 603 80 613 Km. Nepnop noBTopeHus
Ha3eMHoW Tpacchl 67u3ok K 103 BUTKaM 3a
CeMb CyTOK.

3a npowepwee BpeMs annapat ABaXAbl
KOMMNEHCUPOBAN MaHEeBPaMW CHUXEHUEe op-
OUTbl 33 CYET eCTECTBEHHOTO TOPMOXEHUS B
atmocdepe — 17 utons 2015 r. (nogbem ¢ 601
10609 kM) 1 17 mas 2016 1 (c 608 5o 613 Km).
KctaTtu, cpeaHas cKOpoCTb CHUKEHNA — OKOMO
9 METpOB B CYTKM 3a NepUOA CO AHA 3anycKa Ao
nepBoit KOPPeKLMM — NPUMEPHO BABOE BbILLE,
YeM y Haxo[MBLIEroCA B 3TO BPEMA Ha BblCOTE
OKOMO 623 KM CNYTHWKA PafMONOKaLUOHHO
pa3sepkun «foraHb-1» tna JB-5 n ero awHa-
JI0T0B.

Mo paHHbIM HabnAEHMIA Ha ONTUKO-
3NeKTpOHHOM Komnnekce MMT KasaHckoro
thenepanbHOro yHuBepcuteta B Apxblse, CTaH-
LapTHas 3Be3aHas BesnymnHa nepsoro KA «Liu-
U3AHb-16», npuBefeHHas K ganbHoct 1000 Km
n tase 90°, coctasnser 3.5™. [lna cnyTHUKOB
tuna JB-5 3Ta BenuuuHa pasHsetca 4.2", TO
€CTb NOCNeAHNe NMEIOT CyLLeCTBEHHO MEHbLUINI
Oneck.

Bce 310 3actaBnser npegnonaratb Hanu-
ymne Ha KA «Lnu3saHb-16» BHEWHMUX 31€MEHTOB
3HAYMTENLHOM NOWaAK, OKasbiBaoWmMX bonee
CyLLeCTBEHHOE CONPOTUBEHNE BUKEHUIO, He-
XK€W aHTeHHa paguonokatopa Ha JB-5 pasme-
pamu 8.9x3.4 M, u obecneynBaroLLMx annapary
3HaunTeNbHO GoNbLINil BNeck.

«lInu3sHb-16» N202 BbiBEAeH Ha 0poOUTY
C YCNOBHOW CpefHeil BbicoToi 606 KM. [no-
CKocTb opbuThl HoBOro KA pacnonoxeHa Ha
87° 3anafHee, yem y nepeoro. ITo No3BonserT
NpeanosoXuUTb, YTO NOJHAA rPyNnUpoBKa Oy-
LET COCTOATb 13 YeTblpex CNYTHUKOB B YeTblpex
MNOCKOCTAX, Y3/1bl KOTOPbIX pa3HeceHbl Ha 90°.

B HK N212, 2013 6bi10 BbIABMHYTO Npej-
nonoxexue, 410 nep.biit «LLny3aHb-16» npep-
Ha3HayeH ANA PaAano3NeKTPOHHOW pa3BefKy.
3a npolwepluee nocne 3T0r0 BpeMs NosABUANCD
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A AOMUHUCTPATMBHbLIA PYKOBOAUTENDb
npoekTa Jlan LisuH

CBUAETENbCTBA B €r0 MOJb3y, CBA3AHHbIE C NO-
CNYXHbIM CMUCKOM pyKOBOAMUTENEl pa3paboT-
KM — rNaBHOTO KOHCTPYKTOPa Y3Hb YKaHblWIHA
(F% & %£)* 1 afMUHWCTPATUBHOrO PYKOBOAM-
Tens Nai UsuHa (#f %), 32 KOTOpbIMK TaKkKe
YNCNUTCA COBMECTHOE PYKOBOACTBO MpOeK-
Tamn «lnuzanb-12» (2010) u «Myu3sHb-1»
(2015).

YsHb YxaHbldH noayyun Bbicwee obpa-
30BaHue B YHusepcutete Li3sotyH (LLlaHxait) B
1995 r. u noctynun Ha paboty B LLlaHxaiickyto
MCCNeAOoBaTeNbCKYI0 aKafeMuio KOCMUYeCKOM
TexHuKku SAST.

MepBbIM B €ro Kapbepe 3HauuTCA CNyTHUK
«laocuHb-2» (% #7= F 2. &) — B 2006 T. co-
061Wanocs, 4to YaHb 6biT 3aMecTUTENEM ras-
HOro KOHCTpyKkTOopa. 3BecTHO 0 paspaboTke B
laHxae Tpex annapaToB C TaKUM Ha3BaHWeM,
O[LHAKO He YCTaHOBJIEHO, KAKUM peanbHO 3any-
LEeHHbIM CMYTHUKAM OHW COOTBETCTBYIOT.

B 2011 r. cTano M3BecTHO Takxe, 4To Y3Hb
Obin 3aMecTUTENeM [NABHOTO KOHCTPYKTOpa
cnytHuka A B rpynne «lWuu3sHb-6» (nepsbiit
3anyck B 2004 1.).

4 HoA0ps 2015r. YaHb YaHbWIH Obin
YAOCTOEH NpecTmxHon npemun X3, JiaHa, Xa u
Jln B ToHkoHre. Mo 3TOMy cyyaro BbIWAO CO-
o0lieHne, B KOTOPOM Y3Hb Ha3BaH rNaBHbIM
KOHCTPYKTOPOM  CMyTHUKa-uHcnekTopa «lu-
u3siHb-12» (2010), annapata «lLnu3aHb-16»
(2013) 1 cnyTHMKOB C YCNOBHBIMM 0603Haye-
Huamn WWRO4 n KX-1, 0 KOTOpbIX HUYETO HE
M3BECTHO.

B koHue 2015 r. 6binu Ha3BaHbl TPU T1aB-
HbIX BOCTUXEHMA Y3Hb YKaHbIIIHA:

# [lepBoe ycnewHoe OCylecTBeHNe ca-
MOCTOATENBHOTO CONUKEHUS U COBMECTHOTO
noneta C HeEKOOMepuUpylolel KOoCMUYecKon
uensto B npoekte «lUnu3aHb-12», 4TO OTKPbI-
N0 NyTb K 06cnyxuBaHuio Kutaiickux KA Ha
opbuTe M BaXHO ANS yAANEHUS KOCMUYECKOTO
Mycopa;

# [lepBas peanu3auua CamoCTOATENbHOI
OpMEeHTaLMK NO PbICKaHbIO Ans cnyTHUKA «LLn-
135IHb-16» Ha HAKNOHHOW opbuTE U y4yacTue B
ycnewHoii paspabotke nepsoro B KHP kocmu-
YecKoro annapara s MOHUTOPUHIA 3NEKTPO-
MarHUTHOTO CMeKTPa, YTO MO3BOAMNO 3aKPbITb
noTpe6bHOCTH CTPaHbl B 3TOM HaNpaBneHNH;

@ Ycnexu B MMNOpTO3aMelleHun, BKIIO-
yas CO3faHue COBMECTHO € WHCTUTYTOM 3nek-
TpoHukn Kutalickoit AH, ycTaHoBKy Ha 60pT u
ycrnewHoe NpuMeHeHe KOCMUYeCKOoro npoLec-
COpa BbICOKOI NPOU3BOAUTENBHOCTH, yCUANTE-
neit Ha namne Geryleit BoAHbI 4UanasoHos X u
Ka 1 apyrux knioyeBbiXx KOMNOHEHTOB.

* B ykazaHHoM Homepe donyujeHa 00cadHas owubka
8 UMeHU YKaHbL3H, a Kumatickoe Hanucaxue 8
CKOBKAx OMHOCUOCH K 3amecmumesnto pykosodume-
215 pabom Jlo Batinsny.
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JNlain U3nH Ha npoTAXeHWu natu net
(2005-2010) pykoBoaun paspabotkoii KA
«Wnu3aHb-12», a B npoekte «lnu3aHb-16»
BO3rNaBAAN YCUANA NO UMNOPTO3AMELLEHMIO U
MOJEpPHU3aLMM CMYTHUKA U €r0 OCHOBHBIX CU-
CTEM Ha OCHOBAHMW 3KCNEPTHOrO 3aKnlyeHus
VXKe nocne YTBEPXKAEHUA NepBOHAYaNbHOro
NpoekKTa, B KOTOPOM paboTa annapara 3aBuce-
N1a 0T CeMU JBUKYLMXCA YacTeil. B mae 2015 .
coobwanock, 4o npoekT «LUny3saHb-12» 6bin
yAoCTOeH [0CyAapCTBEHHON npemMun 3a npo-
rpecc B 061aCTh HayKW U TEXHUKM 1-i1 cTeneHwy,
a «llny3aHb-16» cTan «npopbiBoM B 06nacty
KOCMUYECKOr0 MOHUTOPUHIA 3NIEKTPOMArHuUT-
HOl 0OCTAHOBKMNY.

meetca HenopTBEPHAEHHbLIN CAYX O TOM,
YTO AEeiCTBUTENbHOE HaUMEHOBaHWe CMYTHUKOB
«Wny3sHb-16» — «HaHKkyH-3» (X 5 = F 2 & ).
EAMHCTBEHHBIM KOCBEHHBIM CBWAETENLCTBOM
B €ro nonb3y fABNAETCA Mo3ApaBsfieHne, onyb-
JINKOBAHHOE Ha caiiTe YXaHbCKOTO MHCTUTYTA
bu3nkmM n matematuku B mapte 2014 r. B po-
KYMeHTe roBOPUTCSH, 4TO ero COTpyAHUK Yxao
OaHb (424% ) ABNANCA pyKOBOAUTENEM NPOEKTA
6opToBOro pybMAMEBOro CTaHAapTa 4acToTsl,
3aTeM 3aHMMancs apantauueil ero K NpoeKTy
cnyTHUKa XX-2 1 obecneyun ycnewHsli 3anyck
AaHHOro npubopa Ha cnyTHuKe XX-3.

MocnegHee 0603HayYeHne, B KOTOPOM fABa
nepornncda opur1MHanbHOro Ha3BaHNs 3ameHe-
Hbl MO COOOPAXEHUAM CEKPETHOCTW CUMBOJIA-
MU XX, MOXET OTHOCUTHCA TONbKO K CMYTHUKY
«lnu3aHb-16%», TaK Kak K MOMeHTy ny6nuka-
UMM HU OAWH 3KCNEpUMEHTaNbHbIA annapat
rnobanbHoi cuctembl «balgoy» ¢ yxaHbCku-
MW CTaHAapTaMu YacToThl ele He CTapToBan.
0AHAKO HEMOHATHO, YTO MOMelWano aBTOpaM
no3fpaBneHus NpuBecTu ouLmanbHoe Ha3Ba-
HU1e 3anyLLeHHOro CNyTHUKa.

Ha3aHne «YaHKkyH-3» noppasymeBa-
€T, YTO MCTOPUI0 [aHHOI Pa3paboTKu MOXKHO
BbIBECTM W3 MNepBOro KUTAMCKOro mnpoekTa
CNYTHUKA paguMoTeXHWYecKon pa3sefkn «HaH-
KyH-1», B pamKkax Kotoporo B 1973-1976 rr.
0bIN0 NPOBEAEHO WecTb NyckoB Ha PH «®3k-
6ao-1». MoXHO TaKXe NPeAnoNoKUTh, YTO Ha-
3BaHue «YaHKyH-2» OTHOCUTCA K OLMHOYHbLIM
KA papnotexHuMyeckon pasBefKy, 3anycKas-
wumca B nepuofd 2009-2014 rr. nog umeHem
«lWnuzsaHb-11».

CoobueHus

v Tlepeblit B Poccun Lex c6opkn yHMBEpCasb-
HbIX pakeTHbix Mopgynen (YPM) ons HoBbIX pa-
KeT-HocuTenen «AHrapa» flerkoro, cpegHero u
TSKESIOro KNaccoB MNaHUpyeTCcs OTKPbITb B KOH-
Le mioHa Ha OMCKOM MpPOV3BOACTBEHHOM 06be-
ouHenumn (MO) «[Monet», coobLmn B MHTEPBbLIO
PUA «HoBocTu» reHepanbHbiii avpektop MKHILL
nmenn M.B. XpyHnyeBa AHfpei KanvHoBCKu.
«B KoHUe unioHa 2016 r. Mbl NnaHvpyem 3any-
CTUTb TaM LieX OKOHYaTesnbHOW CO0pPKW yHMBEp-
carbHbIX pakeTHbIX Mofynen. 3To cepbeaHoe Co-
6bITWe, N O4eHb BaXHbIN LIAr BNepef He TONbKo
ansa Llentpa XpyHudeBa, HO v ANt BCEN POCCUN-
CKoM oTpacnu B LenoM. MNMoka mbl BefeM c60pKy
Ha BPeMeHHbIX MIoLaasX, a 9T0 COBCEM HOBbIN
LieX, OCHALL|eHHbIN MO NOCneaHeMy CrioBY KOCMU-
YECKON TEXHWKMW», — cKasarn OH.

Mo cnoBam KanvHOBCKOro, nocrne cpayv B 3KC-
nayataumio NpeanpusTue yxe BO BTOPOM Mosy-
roguun 2016 r. CMOXeT Ha4aTb cobupaTtb TPETbIO
1 4eTBepTYIo pakeTy-HocuUTeNb TUna «AHrapa».
«Mbl BHefpsiem B OMCKe camble NepefoBble Tex-
Hornorun. Yxxe B UIOHe, Hanpumep, 6yaet 3any-
LLIEHO NPOU3BOACTBO PACKATKN AHULL, TOMSIMBHbIX
6aKoB [nA pakeT-HocuTenen. HempepbiBHO Ha
3aBofje NosBAAETCA YTO-TO HOBOE: TaKMX KOCMU-
Yeckux nMpeanpusATvii B Poccun ceitvac npocto
HeT. Ecnn nocMoTpeTb Ha KOHLenumio 3asofa B
LienoM, TO MOXHO CkasaTb: C OfHOW CTOPOHbI B
Liexa 3axoauT meTann, ¢ ApYronl CTOPOHbI BbIXO-
[IAT rOTOBbIE YHVBEPCasbHbIE PakeTHble MOAYMN,
13 KOTOPbIX, KaK U3 «KyOGMKOB», 1 cobuparoTcs
pakeTbl-HOCUTEeNN «AHrapa» BCEX KNaccoB», —
3aknmo4mn KanvHosckui. — A K.

v’ DepepanbHas cnyx6a No MHTeNeKTyansHou
COGCTBEHHOCTM BKtounna nateHT HIMO «3Hep-
romatl» Ha KOHCTPYKLMIO Kamepsbl, BOCMiameHe-
HWe ToMnnvBa B KOTOPOW NMPOUCXOANT C MOMOLLIbIO
nasepHoro 3axuranus, B «100 ny4ymnx nsobpe-
TeHun Poccum» no utoram 2015 r., rosoputcs B
coobLLeHnn Mockoprnopauumn «PockocMoc».

CyTb HOBOW TEXHOMOMMM 3amnycka pakeTHOro
[BUraTens 3akmio4aeTca B MHALMALMW B MOJO-
CTW Kamepbl CropaHus nNpy Nogade KOMMOHEHTOB
TOMAMBa ONTUYECKOro NMpo6os ¢ 06pa3oBaHVEM
nna3MeHHOro cryctka. Temnepartypa 3TOW «Lua-
POBOI MOMHUM>» NOPSAKA OAHOrO MUIIMOHA rpa-
[IyCOB, M UMEHHO OHa MOAXMraeT TONNBO.
«Hebonbluoe u nerkoe nasepHoe 3axwura-
TenbHOE YCTPOMCTBO CMOCOGHO 06ecneynTb
MHOrOKpaTHbI NYCK pakeTHOro pAsuratens u
He TpebyeT HMKaKOro CreuuanbHOro AOMOMHK-
TenbHoro o6opyposaHus. Cuctema npocta u
HafeXXHa B aKcnyaTaumm, a no CTOMMOCTH CpaB-
HUMa C CyLLeCTBYIOLLMMM, 4TO AaeT eii XopoLume
KOHKYPEHTHble NpeumyLLecTBa nepef APYrumu
NPUHLMNaMN 3aXUraHus», — 0TME4aeTcs B CO-
06LLIEHUN.

B pamkax npoekta 6bina npoBeAeHa cepus
YCMELUHbIX OTHEBbIX WCMbITAHWA Ha ABuratene
P[-107/108 (ucnonb3ytoTca Ha pakeTe-HocuTene
«Cot03»). B HacToslLLee Bpems mpepnonaraercs
NPOAOIKUTL WCMbITAHWA CUCTEMbI [N OLIEHKM
BO3MOXHOCTU MPUMEHEHNS Ha COBPEMEHHbIX
MOLWHbIX Asuratensx Tvna PO-191. Ecnu na-
3epHOe 3aXuraHve ¥ 3[ecb MOATBEpPAWUT CBO
3(PheKTUBHOCTb 1 HAAEXHOCTb, TO MaHMpYyeTCst
ero BHeApeHWe Ha BCIO JIMHENKY Apuratenen, —
AXK.

v’ Kocmuueckuii annapat «CnekTp-P», BbiBe-
[eHHbIN Ha opbuTy B 2011 r. B pamKax npoekTa
«PapunoacTpoH», Ha ocHOBaHWM pelueHus ocy-
[lapCTBEHHON KOMWUCCUM NPOLOIXUT paboTy [0
koHua 2018 r. O6 aTom coobLumna 22 uoHs Foc-
koprnopaums «Pockocmoc». — AK.
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Cp'mq';muaquﬂ ycCHROpUuTEena ana SLS

28 nioHs Ha obbekTe T—97 noaurora B lNpomotopu (wrat KOta) kopnopaums Orbital ATK Inc.* nposeaa BTopoe** orHeBoe cTeH —
AoBoe ucribitaHme (OCH) TBepAOTONAMBHOIO naTucekumoHHoro yckoputeast SRB (Solid Rocket Booster) CBepXTIxeAos KOCMMYECKoM
nyckoBovi cuctembl SLS (Space Launch System), 3aBepiumB nporpammy ceptuukaLmm M3AeAUs nepes HauyaAoM AETHbIX MCTbITaHW

HOCUTEAS!, HaMeYeHHbIX Ha oceHb 2018 r. (HK N25, 2016, c.29-31; N°6, 2016, c.56 -57).

YAAMHEHHOE HACAEACTBO

lpoeKT NATUCEKLUMOHHOrO YCKOpUTens pAns
Hocutens SLS onupaetca Ha KOHCTpYKLMIO
yeTblpexcekunoHHoro asuratens SRB, paspa-
6otaHHoro komnaueit Thiokol/ATK B pam-
kax cuctembl Space Shuttle. B camom Havane
2000-x nosBMNacb Uaes OCHACTUTb YENHOKMU
VANMHEHHBIMU YCKOPUTENAMW C [ONONHUTENb-
HOIA CeKLMen, YTo No3BOAUIO0 Bbl HA LEenbix 9 T
YBENIMYUTL MACCy NOJE3HOro rpy3a, AoCTaBns-
emoro k MKC.

HecmoTps Ha T, 4TO UCMONb30BaHWE HOBO-
ro ycKoputens Tpe6oBano MUHUMANbHOI nepe-
LEeNKH CylecTByoLeil CTapTOBON UH(PACTPYK-
Typbl, katactpoda warria Columbia B AHBape
2003 r. noxopoHua npoekt. N xoTs B 0KTA6pE
2003 r. npownu ycnewHsle OCK nHxeHepHOTo
npototuna ETM-03, kK MOMEHTY 3aKpbiTus npo-
rpammbl Space Shuttle B 2011 r. yenHoku Ho-
BbIX OYCTEpOB TaK U He MONyYUAN.

OpHako ¢ 2004 r. CoepuHeHHble LUTaThl
Hayanu pabotel no nporpamme Constellation,
B paMKax KOTopoii Ans ABYX pa3pabaTtbiBaembix
Hocuteneit — Taxenoro AresI u cBepxTaxe-
noro AresV - ObiiM NpeanoxeHbl Mogudu-
LMPOBaHHbIE TBEPAOTOMINBHbBIE YCKOPUTENU.
Mnaxnposanocs, 4to Ares I, B 0CHOBY KOTOpOroO
NONIOXUAN OQUH NATUCEKLMOHHbIA SRB, cTaneT
BbIBOAUTb HA OpOUTY HOBbIN kopabnb Orion, a

* AMEPUKAHCKAsA A3POKOCMUYECKAA U 0BOPOHHASA
Komnaxus co wmab-ksapmupod 8 Jannece, wmam
Bupoutus. OcHosara 8 2015 2. nymem crusHUsA
Orbital Sciences Corporation u aspokocmuyeckoli
yacmu Alliant Techsystems. Ha npednpusmusx
Komnauu mpydsmcs 6osee 12 mbicaY Yesnosex,
3aHAMbIX pa3pabomkoli u npou3sooCMBOM pakem-
HO-KOCMUYECKOU U 060pOHHOU MexHUKU.

** [lepgoe cepmugpukayuoHHoe ucnsimaxue cocmos-
s0cb 11 mapma 2015 2. Ha mom e noau2oHe.

rpy3oBoit Ares V 6yayT oTpbiBaTh OT 3eMau ABa
elje 6onee MOWHBIX YCKOPUTENS, UMeloliMe
5.5 cekuuii. N B Tom, n B Apyrom cnyyae SRB
npeanonaranocb Cnyckatb Ha napawiorax B
OKeaH 1 MCnosb30BaTh NOBTOPHO.

Mo nporpamme Constellation npownu Tpu
OCW naTucekunoHHbIx yckoputeneii: DM-1 — B
ceHTabpe 2009 r. (HK Ne11, 2009, c.58-59),
DM-2 - B asrycre 2010r. (HK N210, 2010,
.25) u DM-3 - B ceHTabpe 2011 r. (HK Ne11,
2011, c.48-49). HecmoTps Ha To, YTO B OKTA-
6pe 2009 r. COCTOANCA UCNbITATENbHBI Cy6Op-
OUTaNbHBIA NMYCK «MONYMAKETHOTO» HOCUTENs
Ares I-X (HK Ne12, 2009, c.29-32), nporpamma
Constellation 6bi1a 3aKkpbiTa, HO HapaboTaH-
Hblii ONbIT OKasancs BoCTpe6oBaH B HOBOW
nporpamme CO3AaHWsA CBEPXTAXENOr0 HoCUTe-
na SLS.

CpaBHUTENbHblE XapaKTepUCTUKN
yckopuTenen

NaTu-
CeKUNOHHBIA
Yckoputens

Yerbipex-
CeKUNOHHBIA
YckopuTenb CUCTEMbI

XapakrepucTuka

HasHa4exne

Space Shuttle Hocutens SLS

061LMe XapakTepucTuky

- BbICOTA, M 45.49 53.99

- AMameTp Kopnyca, M 3N 3N

- cTapToBas macca, T 590 725
XapakTepucTuku faurarens

- T4ra, TC 1270 1633

- Bpemsi paboTbl, ceK 127 126

[lBa yckoputens GyayT passusatb 75% oOT
obLeit cTapToBoil TArM, paboTas BMecTe C Ye-
ThIpbMA MaplueBbiMU fBuratenamu RS-25 ueH-
TpanbHoii cTyneHu SLS. B nepBoHayanbHoM Ba-
puanTe Block 1 pakeTa 6yaeT umeTb CTapTOBYIO
TAry 39.5 MH (4027 7c). KoHcTpykuus Kopnyca
NATUCEKLMOHHOTO YCKOPUTENSA B LIeNIOM MOBTO-
psieT TakoBylo ans SRB wattnos: oTAenbHble
CErMeHTbl COEAMHAIOTCA C MOMOLLbIO XBOCTOBU-
KOB 1 CKOO, KoTopble KpensTcs wrudTamu. LUsbl

MeXny UMAMHAPUYECKUMU INeMEHTAMU KaXK oM
CEKLMM M3BECTHbI KaK «3aBOACKWE COefMHe-
Hus» (factory joints). OHu repmeT3npoBaHsl
MOMOLLbIO YNNIOTHUTENIbHBIX KOJIEL, U BKOYAIOT
B cebs NopThbl AN1A NPOBEPKM YTEYKM U LLeNocT-
HOCTM KoJeL, Nocne MHTerpaLmm yckoputens.

Mapa SRB siBNAETCA 31€MEHTOM XKECTKOCTH
ueHTpanbHoro 6noka SLS: oHM conpsratot-
CA C NepBOM CTyMeHbl0 yepe3 UHTepdelichl B
KOPMOBOI W nepefHeil CeKUMUAX ycKopuTens.
KOHCTpyKUMM  copepaT NUpOTeXHUYecKne
CUCTEMbI pa3feneHus, KOTopbiM ByayT nomo-
raTb 4eTblpe Manblx [Buratens B KOpPMOBOI
W NepefHUX CeKUMAX ANA YBOAA yCKopuTens
0T HocuTens Bo Bpema noneta. Kaxpelit SRB
OCHalleH cobcTBeHHbIM rugpoarperatom HPU
(hydraulic power units), npuBogumbim B feii-
cTBUe TypOUHOI Ha ruapasuHe. OHa Bpalaer
rMapaBAMYecKnii Hacoc, nopawwuii paboyee
[aBfieHne B [iBa CEPBONPUBOAA, KOTOPbIE Ka-
YyaloT COnao Ha yron +8°, 4Tobbl 0becneynTb
ynpaBfeHne BEKTOPOM TATU B COOTBETCTBUM C
KomaHpgamu 6opToBoro Komnbtotepa. [iga HPU
yCTaHOBJEHbI B KOPMOBOW t0OKe Kaxaoro SRB ¢
Lenblo 06ecneyunTb pe3eps 3TOi CUCTEMBI.

BkntoueHue yckoputens ocyuiecTBnsercs
MOCPefCTBOM CNOXHOW MOCNeA0BaTeNbHOCTY
AEeCTBUI, CBA3AHHbIX C NpeopofieHnem «ba-
pbepoB Ge3onacHocTuy». [lns 3anycka npolec-
ca TpebylTCA TPU CUrHana, KOTopble MHULUK-
pytoT ctaHaapTHole aetoHaTopsl NASA. OHu, B
CBOI 0yYepefb, 3aMyCcKatT MOLHBIA BOCNNaMe-
HUTenb, obecneynBalowMii PacnpocTpaHeHue
BbICOKOTEMNepaTypHoro cakena npoayKTos
CrOpaHMA C BbICOKMM [laBfIEHNEM N0 BCEN Anu-
He BHYTpeHHero kaHana pauratens. ®aken
NPUBOAMT K MOYTU MTHOBEHHOMY BOCMNaMeHe-
HUIO 3apAja TBepAoro TOMAMBA MO BCEW No-
WaAM NOBEPXHOCTU KaHana.

HOBOCTN KOCMOHABTMKIA @ N2O8 « (403) + 2016 « Tom 26
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YCKOPUTENb W3 KOTfa-nubo NOCTPOEHHbIX Ans
1CNOb30BAHNA B COCTaBe PeasbHblX paKeT-Ho-
cuteneit. OH CKMraeT NoyTH Takoe e Tonau-
BO, KaKoe WCMONb30Ban YCKOPUTENb CUCTEMbI
Space Shuttle, xoTs ero coctas Gbin HECKO/IbKO
M3MEHeH B LEenAX V/OBJETBOPEHWUA HEKOTO-
pbiX HOBbIX TpeGoBaHuit. Mo umMelWMUMCs faH-
HbIM, 3apAA BK/IIOYAET BbICOKOIHEPreTUYeCKyto
npucaky — MNOPOLWKOO6PasHbIii anoMuHUi
(16% no macce), okucIUTENb — Nepxiopar am-
MoHUA (69.8%), KaTanusatop npouecca rope-
HWS Ha OCHOBe okcupa xenesa (0.2%), ropto-
Yee-cBA3yloliee — NONNOYTafMEHOBBIN NNACTUK
(12%). Ans npeBpaleHns NonyxuaKoi Koano-
WAHOI CMecU KOMMOHEHTOB B Kay4yKomnofo6-
HyI0 cy6CTaHLMIO CyxuT oTBepAnTeNs (2%).

TonnueHbIN 3apsag hopmMupyeTca Ha 3aBo-
Ae NyTeM 3aNMBKM elle XWAKOW CMecn B Me-
TaNAMyeckue cekuun Kopnyca. [ina 3awutbl
CTanbHOW CTEHKM OT neperpesa (Temnepartypa
ropeHus Tonauea — cabiwe 3000°C) cayxuT Te-
naonU30NALMA HOBOro TUNa. PaHee B yckopuTe-
NAX WATTNA NPUMEHANACH U30NALMS, COAEPIKa-
was acbect. B HacToslee BpeMs npuMeHeHNe
nocnegHero 3anpeuieHo, U NASA Gbino BbIHYX-
AeHo n306peTaTb 4To-To 6oNee 3KONOrMYecKH
yncroe.

HoBblil maTepuan o6najaeT npeBOCXOf-
HbIMW W30AMPYIOWMMI XapaKTEPUCTUKAMU, OH
NPOYEH 1 NEeroK, YTo NO3BONAET CHU3UTL Mac-

Cy Ka¥Aoro yckoputensa npumepHo Ha 860 Kr.
BmecTe ¢ Tem pa3paboTka maTepuana wna fo-
BOJIbHO TpyAHO. PaHHWe BapuaHTbl BCTynanu
B HeOnaronpusTHbIE peakuun C 3acTbiBatoLei
TOMAUBHOM cmecblo. TwatenbHbIA OCMOTP 3a-
pAfa Ha rpaHuue c usonauueir nokasan cdop-
MUPOBaHWE HEOXMAAHHBIX — W Hexenarenb-
HbIX — nycToT. [ocne noyTn rofa nepenenok
W UCMbITAHWUA HA ManoMacwWwTabHbIX MOJEnsx
ABUTaTeNs MOAXOAAWAA Tennonsonauus Geina
paspabotaHa v noaTeepauna paboTocnocob-
HOCTb B HOBOM YyCKOpHUTeNe.

Mo cpaBHEHWIO C NPOTOTUNOM MATUCEKLM-
OHHbI1 SRB nmeeT mMopnduUMpOBaHHbIA y3en
conna 1 CoBepleHHO HOBOe GOPTOBOE pajuo-
anekTpoHHoe o6opyaoBanue (BP30) nosbI-
WEeHHOI HapexHocTu. Mo pesynbTaTam TecTos
geurateneit Tuna DM Ha cTenpe npuwnoch
[00aBUTb elle OAHY OMOPHYI0 KOHCTPYKLMIO
B CEpefMHe «nponeTa» C Lenbl YMeHbLeHNs
NPOBUCAHUA YCKOPUTENA* W ONTUMU3ALMUY
MOZENNPOBAHNA BEPTUKANLHOTO MONOXKEHUSA
(kak B nonete Hocutens). opmupoBaHme BHy-
TPEHHEro KaHana, o KOTOpPoMY UAET ropeHue,
obecneynBaeT NporpaMmMHbIii pacxop TonauBa:
OH CO3[)A€T MAKCUMaNbHYl0 TAry B TeyeHue
nepBbIX ABafLATW CEKYHA NoneTa ¢ nocnenyio-
WMM HEGOMbWIMM CHUXEHUEM B NEPUO, KOraa
SLS Gymet npoxoauTh Yepe3 o6nactb Makcu-
ManbHOr0 AMHAMUYECKOro AaBNeHus, npexpe
YeM CHOBa 06eCneyuTb BbICOKYIO TATY C PE3KUM
CNaZoM B KOHLE paboTsl furatens.

Mockonbky Temn nyckoB SLS nporHosu-
PYETCA HU3KUM, CBEPXTAKENbIA HOCUTENb He
OyAeT MMeTb CnacaemblX 3NEMEHTOB, TaKMX
KaK yCKOpUTENU WAM OpbUTaNbHble CTyneHu
wattioB. Bo-nepsbix, Takum o6pasom NASA
3KOHOMUT MUMINOHBI [0/NApPOB B 3aTpaTax
Ha WHMPACTPYKTYPY W NEpCcoHan, He HYXKHbIN
Tenepb [NA NOAAEPXaHWUA GnoTa CpeacTs
noucka M CnaceHus, a BO-BTOPbIX, OTKa3 OT
NapawioTHOW CUCTEMbl MO3BONWA YMEHbLUTb
Maccy KOHCTPYKLMM YCKOPUTENS NPUMEPHO Ha
10000 dyHTOB (4500 Kr), 4TO COOTBETCTBYET
YBEJIMYEHUIO MACCbl MONE3HOM Harpysku Ha
2000 dyHTOB (900 Kr). Tem He MeHee ceKLuM
yCKOpUTenel, neTaBlWMX B COCTaBe CUCTe-
Mbl Space Shuttle, 6ynyT ncnonb3oBaHbl Ans
cbopku yckoputeneit SLS. Tak, usgenue pns
MIOHBCKOTO TECTa BKMIOYAN0 CeKLMM, KOTopble
3KCMNYaTUpPOBanUCh B OOLWE CNOXHOCTU B
copoka nosetax warrnos u 8 cemu OCU. Jinws
OfiHa W3 CEKLMN (K Heil KpenuTca HUKHUIA y3en
CUIOBOW CBA3M C LLEHTPaNbHbIM BI0KOM paKeTbl
SLS) 6bina M3roToBNEHa 3aHOBO.

* Cnedcmsuem mako2o hposucaHus 6b11a NOBbILIEHHAS 3po3usa moniusa, Komopas He Habodanack

npu pa6ome yembipexceKyuoHHo20 dsuzamens.

«XOAOAHBINI» TECT
Mporpamma wucnbitaHuii SRB HanpasneHa Ha
NpOBepKY COBMafeHNA PacYeTHbIX 1 NpaKTuye-
CKMX 3HAYeHWI TEPMOAMHAMUKM W AUHAMUKM
KOHCTPYKLMM NATUCEKLMOHHOrO YCKOpUTENs.
lMocnepHunit XoTa M Ucnonb3yeT Hacnepue npo-
rpammbl Space Shuttle, gonkeH 6611 npakTU-
YeCKM NOBTOPUTL BCIO MPOrpamMMmy TecTMpoBa-
HUA, MOCKONbKY NATHIA CErMEHT yBEANYUN ero
CYMMapHBbIiA UMNYNBC HA YeTBEPTb.

0CW B pamkax nporpamMmbl pa3padoTku (Ha
asuratensx mapku DM — Development Motor)
n ceptudmukauum (QM - Qualification Motor)
NPOAEMOHCTPUPOBANU paboTy ycKoputenei
NpY BEPXHUX U HUKHUX TeMnepaTypHbIX npe-
genax: 32°C (B nepsom Tecte) u 4°C (o BTO-
pom Tecte). Pa3paboTumMku CYMTAKOT [aHHyto
cepTuduKaumio  KpaiitHe HeoOXOfMMOW, no-
CKONbKY CHapsxeHHble SRB npupetcs fepxatb
Ha CTapTOBOM KOMMJEKCe B COCTaBe HOCUTENs
B TeYeHMe HeCKOJIbKUX Heflenb [0 mycka.

N3roToBneHne u «3apspka» TOMIMBOM
cekunit pna wmcneitaHua QM-2 3aBepwmnuch
K KoHUy 2015 1., a cbopky TectoBoro SRB 3a-
KoHuyunu B despane 2016 r. Komnanus Orbital
ATK nogTBeppuna, YTo Ha 3TOT pa3 eit yaanoch
YCTPaHUTb BCe fedeKTbl B KOHCTPYKLMM Te-
NAoOU30NALMM, @ CNefoBaTeNbHO, Npobrem ¢
nycToTamu B M3nenuu He Habnlopaetcs. [eHb
4na BTopbix ceptudukaynoHHsix 0CU npu tem-
nepatype 4°C xpanu ¢ Hayana mas 2016r.,
4TOObI OKpYKAlOWMA BO3AYX MOr 0GecneyvTb
paBHOMepHOe OXJawAeHWe TOMAWBHOM Lall-
K. [lo BpeMeHu ucnbiTaHWit OxNaxaeHne Bee-
ro fBuraTens 4o 3ajaHHol Temnepatypbl obe-
CreynBann MoLHbIE KOHAMLMOHEPSI, LesblX
LWeCTb HefjeNb NPOrOHABLLINE XONOAHbINA BO3AYX
MeX[y ABUraTeNeM 1 3aluTHbIM KOXYXOM, KO-
Topblii 3aKpbiBan SRB u oTkaTbiBanca B feHb
ncnbiTaHnit. B TeyeHne nocnepgHux ABYX He-
fleNnb OXupaHusa npownu He meHee 11 «cyxux
NpPOroHOBY, B KOTOPbIX MPOBEPANNUCH BCE NMPO-
Leaypbl 1 060pyfoBaHue Ans cbopa AaHHbIX.
Bce npekpacHO NOHWManu, 4To ecTb TONbKO
OfiHa MOMbITKA, MOCKOJIbKY TBEPAOTONAUBHYIO
paKeTy Henb3sA BbIKNKYUTb NOCNE 3aKNUTaHUA.

pynna cnewumanucToB Hayana NnoAroTOBKY
K ucnbitaHunio 27 nioHa B 23:05 no mectHomy
BpeMeHu, noaragbieasn Havano OCU Ha paHHee
YTPO: TONbKO TakuM 00pa3oM TecT Mor GbiTb
npoBefieH B 3afjaHHbIX TeMNEepaTypHbIX YCno-
BMAX. 3a WeCTb YacoB nepep NAaHWUPyeMbiM
3aXKUraHueM 3aWMTHBIA KOXYX Obll CABUHYT
B CTOPOHY. HaxoAAcb Ha OTKPLITOM BO3AYyXe,
CTBIKM YCKOPUTENA HenpepbiBHO OXNaXAanuch
[0 HU3KOI paboyeit TeMnepaTypsl 40 MOMEHTA
3aXuraHus. B nepegHeit yactu paboyero KoH-
i@ yckoputens Gbl0 YCTaHOBNEHO 3epKano,
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KOTOpoe MO3BOMAET MOJy4aTb M306pameHns
npoLecca 3aX1raHus C NOMOLLYbIO BbICOKOCKO-
pocTHoit kamepbl (1000 KafpoB B CEKYHAY).

Mpu NOATOTOBKE K 3aKUraHMio NMpULW0Ch
BBECTW 3aAEPXKKY B OAMH 4ac, YToObl pewuTb
npo6eMy ¢ KOMNbIOTEPOM, 3anyCKaWMUM Lu-
Knorpammy npoueccos. Tpebyemoe 060pyno-
BaHUE 3aMEHUNN U NOBTOPHO UCMbITaNM, 4TOObI
rapaHTMpOBaTh, 4TO BCE TOTOBO K MCMbITAHUIO.
Yapn3 Mpekypt (Charles Precourt), Buue-npe-
3upeHT Orbital ATK 1 reHepanbHblil MeHexep
noapasfieNieHns  ABUTaTeNbHbIX  YCTAHOBOK,
coobuwun: «Y Hac ecTb Leblil pag KoMnbloTep-
HbIX CUCTEM, CBA3AHHBIX C ABUraTenem... 0aHu
KOMaHpyloT ABuUratenem, pApyrue cobupaiot
JaHHble... Ta, KOTOpas Ha3bIBAETCA CEKBEHCOP
(nporpamMmHo-BpeMeHHOE YCTPOIICTBO), OTBE-
YaeT 3a 3amycK 1 YeTKoe cobNiofeHe BpeMeHn
BKNIOYEHUs psfa efuHul o6opyaoBaHus. OHa
OTANYHO paboTana npyu BCex NpefBapuUTeNbHbIX
TecTax, Ho 3aTeM, Koraa yTpoM 3arpy3uiu npo-
rpamMMy NS «CYXOro MPOroHa», Mbl MOAYYUIM
0TKa3 no AnHWK cBA3U. Ham npuwnock 3ame-
HWUTb NpOrpammy Apyroit Bepcueit u ybepnThbes,
4TO MOXHO MPUCTYNUTb K UCTILITAHUION.

Mocne ycTpaHeHWs Henonagku KoMaHgbl
npucTynuAKM K hopManbHoi Yactu o6paTtHoro
oTcyeTa — ANA BKMIOYEHUS MOCNE[HUX WU3Me-
PUTENbHBIX CUCTEM W UHULMALMU PETUCTPaTO-
pOB AaHHbIX, KOTOpas Hayanack B T-01:00:00.
OKOHYaTenbHYl0 KOMaHAy nepexofa K TecTy
ganu B T-00:09:00, cHAB KOHeYHble Gapbepbl
Ge3onacHocT. B pamkax BecbMa CNOXHOW
NoCNefoBaTeNbHOCTU ObiAW 3anylieHbl peru-
cTpaTopbl faHHbIX. Bce penanoch guctaHuu-
OHHO MO KOMaHpaMm u3 GyHKepa ynpasneHus
BO3/1€ UCNbITaTeNbHOTO CTeHAa. Kak coobwumn
meHegkep nporpammsl SLS B8 NASA Anekc Mpu-
ckoc (Alex S. Priskos), Henonapku He kacanuchb
YCKOPUTENS U GbiIM CBOEBPEMEHHO YCTPAHEHbI
Gnarogaps cnaxeHHoi pabote komaHabl NASA
u Orbital ATK. [ecstutbicauHas Tonna 3pute-
neit cobpanacb Ha 6e3o0nacHOM paccTosHUY,
4T06bl MOCMOTPET, Kak OFPOMHbIA ABUTaTeNb
OXMBET.

YKpenneHHblil B rOPU3OHTaNbHOM MONO-
XEHWUN M MPOYHO YAEPKMBAEMbI TMFAHTCKUM
OETOHHbIM 6NIOKOM, BMYPOBAHHbLIM B rOpY,

[nda Toro, 4To6bLI Takoe MOLLHOE U3fenve npu
paboTe ocTaBanocb Ha MecTe, TpebyeTcs MHO-
ro 6eToHa u ctanu. NepegHuii ynopHbI 650K —
6onblUas KOHCTPYKUMSA, copepXalias MnoyTu
6000 T 6eTOHa, — NpegHa3Ha4veH Ans nognep-
XXaHWA YCKOPUTENS B HEMOABMXXHOM MOOXe-
HWUM BO BPEMSI OFHEBBIX UCMbITAHUIN.

Cneunanuctbl komnaHum Orbital ATK
3aaBunu:  «McnbiTaTenbHbll CTEHA BKIOYa-
eT CUCTEMY [aT4MKOB Harpy3kv u npornoos
ONs U3MEPEHUst TArM U GOKOBbLIX Harpy3okK.
B o4eHb ManoBeposTHOM cryyae Ype3MepHo-
ro 60KOBOro nmpornéa ucnbiTaTeNbHbIA CTEHS
6ymeT ynpaenATb ABUratenem nytem nepepa-
Y/ OCEeBbIX HArpy3oK Ha CUCTEMY yaep>KaHus
YCKOPUTENSA Ha MCMbITaTeNlbHOM cTeHae. B go-
NOJSIHEHME K 3TON CUCTEME MMeeTCs NepeaHuin
OorpaHV4uTENb — KOHCTPYKUMS B BUAE ABYTaB-
poBOI 6anku BOKPYr MepefHen 4actu asura-
Tens».

YCKOpUTENb BbIAOXHYN OroHb B 09:05 MecTHOro
BpemeHu (15:05 UTC) u pabotan 126 cekyHa.
3puUTenn OuyTUAN YAAPHYIO BOMHY NUWb Ye-
pe3 WecTb CEeKyHA Mocne TOro, Kak U3 comnna
BbIPBANIMCh BbIXJIOMHbIE ra3bl. B koHLe paboTbl
YCKOPUTENS OKpYXKalowwuii Necok npespatuics
B CTEKNO...

[laHHble 0 QyHKLUMOHMPOBAHWUY ABUraTeNs
cobupanu 6onee yem 500 AATYMKOB — BbICO-
KOCKOPOCTHbIE CbEMOYHbIE KaMepbl, AATYUKM
TemnepaTypbl M [aBNeHUs, TEH30pPe3nUCTopbl,
HaTYNKW NepemelleHns W pag Apyrux uvys-
CTBUTENIbHbIX 37IEMEHTOB. Bce OHM [OMKHbI
AaTb Pa3paboTyMKam MOMHYI0 KAPTUHY QYHK-
LMOHMPOBaHUS U UHDOPMaLMI0 06 OCHOBHbIX
napameTpax Bcex cuctem yckoputens. OcHoB-
HOe BHMMaHWe YAANsnoCch CUCTEMAM, KOTOpble
nonyyunu oGHOBNEHME: HOBas M30NAUUA U
afire3uBHbIi NeiiHep, a Takxe nepefenaHHoe

COMNO, NPWU3BAHHOE YBEAUYUTb HAREKHOCTb
KOHCTpYKUMM  ycunutens.  TecTuposanach
TaKXe ruapaBaNyecKas CcUCTeMa OTKIOHEHMA
conna, KoTopas CO3AaBana 3apaHee 3afiaHHbIN
npoduab KayaHus, UMUTUPYIOLWMIA NOBeJeHNe
YCKOpUTENs, KOrfa ero COnno nepemelyaercs
CMCTEeMOW ynpaBieHns BeKTopa TATH.

B xope ucnbiTaHnii yckoputenb QM-2 pas-
BUN MakcumanbHyto Tary 14.7 MH (1500 Tc),
4TO NpUMEpHO Ha 8% MeHblle 3HayeHus, Ao-
cturHytoro QM-1 B npownom roay. lopexue
ObII0  OCTAHOBNEHO MyTeM MOAAYN  BHYTPb
ycKoputens 60MbIOro Konu4yecTsa yrnekuc-
JI0r0 ra3a C MoMOLLbl0 MexaHWyecKoro CcTpyi-
HO-TPYOYATOro OrHETYWWTENs, KOTOPbIA 6bln
BBEJleH B COMMO Mocfie TOro, Kak OCHOBHas
yacTb Tonauea Gbina BelpaboTaHa. 3aTeM B Te-
YeHKe HeCKoNbKMX YacoB Ha kopnyc SRB noga-
Basach BOAA, YTOObI OXNaAUTh €ro 10 HOPMasb-
HOIt TeMnepaTypel.

Pe3yAbTarnl M NePCNEeKTMBLI
OnepaTBHas oOLeHKa NapameTpoB, NOJyYeH-
HbIX B PEXMMe peanbHoro BPeMeHU Npu UCnbl-
TaHMAX, HE BbIABUIA KaKUX-TTMOO ABHbIX OTKNO-
HeHwit oT pacyeta. OgHako ycnex npoxura SRB
He MOXeT ObITb NOATBEPKAEH, NOKA MHXEHEpbI
TWATeNbHO He MpoBepAT MHdOopMauuio, nony-
YEeHHYI0 OT BCEX M3MEpUTENbHbIX NpUGOpOB.
Kpome cbopa paHHbix Bo Bpems OCU, cneyua-
JIUCTbl OCMOTPENN YCKOPUTENb MO OKOHYaHUU
ero pabotbl, YTOObI OLEHUTb, KaK pasfnyHble
cucTeMbl BepyT cebs B IKCTpeMansHoi Tenno-
BOI cpepe.

Mo pe3ynbTatam UcnbITaHus co3aatenu Oy-
cTepa HageloTcs cobpaTth AaHHbIe No 82 napa-
meTpam pabotsl yckoputens. Coobwanock, 4to
3a 126 cek pabotbl apuratens Gbino 3adhukcu-
poBaHo okoso 600 [6aiiT aaHHbIx. Ha nx ocHo-
Be GyayT nonyyeHbl KO3QhULUMEHTbI, KOTOpbIE
WHTETPUPYIOT B MPOrpaMMHOe obecneyeHue,
mogenupylowee nonet SLS, mna ynyyweHus
addekTusHocTM paboTsl BP0 paketsl. XoTs
nepBOHayYanbHO 3TW [AaHHble OTHOCMAUCH K
KomneTeHuun uHxeHepos Orbital ATK, pesynb-
TaThl B GAMKaiiwee Bpems OyayT OTNpaBeHsl
B rpynny cneuuanuctos LieHTpa kocMuueckux
nonetos umeHun Mapwanna (NASA) B XaHTcaun-
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A YrnekucnoTHbin OrHeTywuTteslb Ha NOBOPOTHOM MeXaHusme (cneBa) u gBUraTens nocne UCMbITaHWUA

OKcnepThl MonararT: HECMOTPS Ha CBOM Bbl-
Jatolimecs napameTpbl, UchbiTaHHbI SRB,
BEPOATHO, He cTaHeT ponroxuTtenem. Cornac-
HO «[OPOXHOW KapTe» (roadmap) mporpaMmbl
SLS, ans mogndmkauum Block Il (ecnv go Hee,
KOHeYHo, JoMAEeT Aeno) paccMaTpuBatoTcs Tpu
anbTepHaTMBHbIX BapuaHTa CTapTOBbIX YCKOPU-
Tenen:

1. Komnanusa Pratt & Whitney Rocketdyne
coBMecTHO ¢ Dynetics pa6oTaeTt Hap XnOKOCT-
HbIM 6ycTepom Pyrios, BkntovatowymM asa o6-
HOBJIEHHbIX paKeTHbIX Asuratens F-1 — kaxabin
TAron cebiwe 800 Tc. lNpepnonaraetcs, 4TO
NpYMeHeHe Takux YyckopuTenen obecneyqunt
SLS pocT rpysonogbemMHocTy o 150 T.

2. Aerojet coBmecTHO ¢ Teledyne Brown
paspabaTbiBatoT XMOKOCTHbIN BycTep Ha 6ase
BocbMu pBuratenen AJ-26-500 (TAra kaxpo-
ro — npuMepHo 225 Tc), co3naBaeMbix Ha 6a3e
poccuiickux HK-33. B 2013 r. aT10T «ayaT»
nony4un koHTpakT ot NASA Ha npototun 3a
23 mnH $. Bnipoyem, nocne aBapumn PH Antares
JarnbHelnLlee pa3suTue 6yctepa Ha 6a3e UMeH-
HO AJ-26-500 BbIMMSOUT He-
CKOJIbKO COMHUTESbHBIM.

3. Orbital ATK paspabaTbl-
BaeT TBEPAOTOMINBHBI KOMTO-
3UTHBIN  YETbIPEXCEKLIMOHHbIN
yckoputenb Dark Knight («Tem-
HbIA pbluapb») TArOW CBbILLE
2000 Tc.

LOX Tank

GHe Repress Supply
LOX Prevalve

PVC Inlet
Ducts

A TpoekT yckoputens Pyrios
Ha 6ase geurartenen F-1

HOBOCT KOCMOHABTMKIA ® N2O8 « (403) « 2016 « Tom 26

ne (wrat Anabama), KoTopas 3aHUMAeTCs YCKo-
putenem SLS.

Mocnepyowme TecTsl yckoputens Oyayt
coCpefoToYeHbl Ha TaKMX Belax, Kak napa-
MeTpbl COMNA U CBAPHbIX LIBOB, COEAMHAIILUX
oTfeNbHble 3neMeHThl yeunutens. WHxeHepsl
OyayT UccnefoBaTh 3p0O3nio U30AATOPA U COM-
na [NA onpefeneHns TenaoBbIX 3anacoB yCKo-
putens — 310 HeobxoauMo Ans obecneyeHus
6e30MmacHoi 3KcnyaTaLuun Bo BCEX PEXMUMAx
noneta cuctemsl SLS.

YcnelwHble MUCMbITAaHUA CTanW BaXHOI Be-
XOil Ha MyTU K cepTudUKaLMM HOCuTens, Ko-
TOpas HaMeyeHa Ha oceHb Tekylero ropa. Pa-
3yMeeTcs, yCnex Bbi3Baj JIMKOBAHWE MyOAWKM
1 4nHoBHMKOB NASA. «3T0 Obin MpeKpacHsblil
CTapT 1 MpeKpacHblil AeHb!» — pe3loMupoBan
no 3aseplwenun OCU Anekc lMpuckoc. B ceowo
oyepesb, 3amMecTuTenb agMuHucTpatopa NASA u
rnaBa fMpeKTopaTa NUAOTUPYeMbIX UCCNeAO0Ba-
HUi bunn lepcTeHmaiiep, oTBeYas Ha BOMPOCHI
XXYPHANUCTOB, MOATBEPAUI BO3MOXHOCTb 3KC-
neanumn Kk Mapcy «npumepHo B 2030-x rogax.
«Mbl Bce ele B nyTM K TOMY, 4TOBbI NONYYUTH
BO3MOXHOCTb [JOCTaBUTb N0/ B OKPECTHOCTY
Mapca... MoxeT 6biTb, CHa4ana cocTouTCs CBoe-
ro poga «obneTHas» Muccus, 6e3 nocagku Mogy-
N5 Ha Mapcy, — 3asBUN OH MO anNOANCMEHTSI.

MepBblit noNeT HoCUTENSA NO-NpPEeXHeMy 3a-
nnaHupoBaH Ha koHew, 2018 r.: SLS otnpasut
GecnunoTHbI KocMuyeckuii kopabnb Orion B
muccuio EM-1 (Exploration Mission-1) Bokpyr
JIyHbl. YcKopUTENM AAA 3TOrO MOMeTa yxe Ha-
XO[ATCA B MPOM3BOACTBE: M3rOTaBNMBAOTCA
Tpu cekuuu, BP30, KopmoBOi U nepepHuit
y3nbl. OHU BYAYT roToBbI K 0TNpaBke B Kocmu-
yeckuit ueHTp KeHHepu B KoHle 2017 .

Mocne wucnbitanuit Orbital ATK noarsep-
auna, yto BBC CLUA He paBanu eit ykasaHue
npekpaTuTb paboThl MO CO3JaHWI0 TBEPAOTO-
NIUBHOW NepBOM CTyNeHW [ANA paKeT cepuu
Antares. OtBeyas kputkam u3 CeHata n KoH-
rpecca, pyKoBOACTBO KOMNAHWUN OTMETUNO, 4TO
HOBas CTyneHb GyAeT UCMonb30BaTh HapaboT-
KW, noayyeHHble npu cozaaHum SRB, a cnepo-
BaTeNbHO, pa3paboTka HOBOro G0Ka He OyaeT
CIIMLIKOM [LOPOTOil.

CoobLeHus

¥' KOHCTPYKTVBHbIE WM3MEHEHWs BHECEHbl B
pyneBble ABUratenn TpeTbel CTyMeHu BCex pa-
KeT-HocuTenen «[MpoToH-M» 4To6bl M3bexarb
NOBbILUEHHbIX BUOPOHArpy3oK v nocnepytoLlero
paspyLUeHns, Coo6LmMn 23 MIOHS B WHTEPBbIO
PUA «HoBocTn» reHepanbHbin gupektop MKHIILL
nmenn M. B. XpyHudesa AHgpei KannHosckui.
N3MeHeHNsi B KOHCTPYKLMIO MPULLNIOCH BHECTU
nocne aeapun «lpotoHa-M» € MeKCHUKaHCKUM
CrnyTHUKOM cBsian MexSat-1, npousoLuenuei
16 mas 2015 r. TpeTbs CTyneHb HocuTens, pas-
FOHHbIN 610K M KOCMWYECKWI annapar MosiHo-
CTblO cropenu B atmocdepe.

«Bce MeponpusTUsi Ha CerofHsLLUHWA OeHb pea-
N130BaHbl. Bbin n3MeHeH y3en kpennexus Typoo-
HacocHoro arperata (THA), BHeCeHbl M3MeHeHus
B KOHCTPYKLUMIO camoro Bana. Mory oTmeTuTb,
4YTO Ha BCeX ABuraTensx ycTaHoBneHa [omnos-
HUTeNbHaa TenemeTpuyeckas annaparypa, Ko-
Topas Jokasana 3(eKTUBHOCTb NPOBEAEeHHbIX
nopaboTok. Bubpaums B 3TOM y3ne cHu3unach B
pasbl», — KOHCTATUPOBA OH.

Mo utoram paccneposaHus asapum ¢ MexSat-1
[ockomuceus npuna K BbIBOAY, YTO NPUYUHON
HEeLUTaTHOro 3aBepLUeHns roreTa pakeTbl-HO-
cutens «[poToH-M» cTan oTkas pynesoro Asu-
ratens TpeTbeil CTyneHW K3-3a MOBbILLEHHbIX
BMOPOHArpy30K, BbI3BAHHbIX YBENMYEHNEM AuC-
6anaHca potopa Typ6oHaCcOCHOro arperara, CBsi-
3aHHOrO C Jerpagauveri CBOMUCTB ero matepuana
noA [eViCTBMEM BbICOKWUX TemnepaTtyp W Heco-
BEpPLUEHCTBOM CUCTEMbI 6anaHCUPOBKU. Takxe B
3afBIEHNN KOMUCCUM OTMEYanoch, YTo oLunbka
HOCUT KOHCTPYKTUBHbIN XapakTtep. — A XK.

v' Tockopropaums «PockocMoc» o6baBuna asa
OTKPbITbIX KOHKYpCa Ha U3roTOBMIEHWE U NOCTaB-
Ky Tpex pakeT-Hocutenen «Coto3-2.1A» 1 aByx
paket-HocuTenen «Cotos-dr», cnepyert U3 mate-
puanoB Ha nopTane roc3akyrnok.

HavanbHas (MakcMmanbHasl) LeHa KOHTpakTa
Ha u3roTtoBneHne n noctaeky PH «Coto3-2.1A»
NS 3anycka TPaHCMOPTHbIX rPy30BbIx Kopabnen
«[porpecc MC» coctaBnseT 3.325 mnpg pyone,
paboTbl AOMKHbI ObITb 3aBEPLUEHbI A0 25 HOAGPA
2017 r. MakcumanbHas LeHa [orosopa Ha uaro-
ToBneHne n noctaeky PH «Coto3-®Or» gnqa 3a-
nycka TPaHCMOPTHbIX MUNOTUPYEMbIX Kopabnen
«Coto3 MC» coctasnset 1.651 mnpg py6nen,
OKOH4aH1e paboT MO rOCKOHTPaKTY HaMe4eHo Ha
25 Hos16psa 2018 1. — AK.
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MEXTNNAHETHBIE CTAHLUU

U. Cobones.
«HoBOCTU KOCMOHABTUKUY»

of Hasap (15 wmwona  2015r. B

00:52:37 UTC; HK N9, 2015) aBTomatu-

yeckas ctaHuua New Horizons ocyue-

cteuna nponet lnytoHa. 310 HeGecHoe
TeNo [0Aroe BpeMs CYMTaNoCh [EeBATON Mo
cyeTy M camoi fansHeit nnaHetoit ConHeyHo
cuctembl. OgHAKO BNOCNEACTBUM, MO Mepe OT-
KPBITUA HOBBIX MAAHETHbIX TEl CXOXEro pa3me-
pa, MexayHapoAHbIii aCTPOHOMUYECKNIH COK03
nocne AONTUX OXMWBNEHHbIX CMOPOB NUWMUA
€ro 3TOro CcTaTtyca W MpUYUCAUA K OBbEKTAM
nosica Koiinepa. Yto, Bnpoyem, He cKkazanochb
Ha MHTEpece yYYeHbIX K 3TOMY MyCTb Tenepb
yKe W nnaHeTouay, HO ABHO BblAENALEMYCS
13 06LLEero yncna, Kak MUHUMYM, B CUNY CBOMX
pa3MepoB.

B okpectHoctax MnytoHa New Horizons
HaXO[MNCA BCEro HECKONbKO 4acoB, B LENOM
e HabMofeHus NpoBOAMAUCH OKONO AEBATH
cyToK. OfHAKO NoMyYeHHbI HayYHbI MaTepu-
an BBMAY Ype3BblyailHO ManoN CKOPOCTM nepe-
Jauu AaHHbIX C annapaTta Ha 3emio, CocTaBns-
foweit okono 2000 6UT B cekyHAay, nepeaaeTcs
Ao cux nop. Kpome Toro, Kak nokasbiBaeT npak-
TUKA COBPEMEHHbIX MNIAHETHbIX UCCNe0BaHUI,
Jaxe npu pabote c ropasgo 6onee GaAU3KMMU
ABTOMATUYECKUMN CTaHLMAMM, Hanbonee WH-
TEepecHble OTKPbLITUS COBEPLIAIOTC He B OH-
naiiH-pexume, a yxe No UTOram TLWATENbHOMO
M3y4eHus OTCHATOro matepuana. [llpu 3Tom
cama CTaHuus yxe MoxeT nu6o o6paszoBath
elle OAMH KpaTep Ha NOBEPXHOCTU U3y4aeMoil

nnaHeTel, 1160 YiATU Aaneko B MPOCTPAHCTBO
ConHeuHoMm cucTeMmbl.

HepaBHO cneuyuanucTbl MUCCUM aHOHCU-
poBany pAf UHTEPECHBIX Pe3ynbTaTos, 0 KOTO-
pbIX Mbl U paccKaxem B 3Toil cTatbe. [1pasaa,
HayHeM C HOBOCTEW, OTHOCALLMXCA Aaxe He K
camomy [lnyToHy, a K ero camomy KpynHomy
CNYTHUKY — XapoHy.

ABTOp ele NOMHUT BpeMs, KOrAa O CaMoM
€ero CyLecTBOBaHUM acTPOHOMbI 3HANN TONBKO
ncxopa u3 akTa nepuoanYeckoro U3MeHeHus
thopmbl n306paxeHus MayToHa Ha HEKOTOPbIX
tdoTorpaduax, a TakKe M3MeHeHUs APKOCTU
npyu B3aUMHOM MOKPbLITUM — Ppa3pellalolleit
Cnoco6HOCTM TeNeckomoB He XxBaTano Ans
TOro, 4T06bl YBUAETL €ro oTAeNbHO. MOHATHO,
4YTO B Ty NOpY AAXe pa3Mepbl ero MOXHO 6bifo
OLEHMBaTb JINILb TEOPETUYECKU, U YK TOYHO
HWKaKO peuun He MOrno MATM O HabMOAEeHUM
Kakux-nubo feTaneit Ha nosepxHocTu. N BoT
CNyCTA HECKONbKO [ecATUNeTUI Tenekamepsl,
nocnaHHble YeoBEeKOM, nepefanyu Ha 3emnio
BUIbl, MOXHO CKa3aTb, U3 Apyroro mupa. Ha
HWX B30pY WUCCnefoBaTeneit npeacTaloT nopoi
NpOCTO YAMBUTENbHbIE feTaNu.

Mepes Bamu u3obpaxeHne (BHU3Y), nony-
YeHHoe ¢ nomolybio HcTpymeHTa LORRI (Long
Range Reconnaissance Imager) 14 wions
2015r., C paccTOAHWMA  NpUBAN3UTENbHO
466000 KM, KOTra 10 MOMEHTA MAaKCUMaNbHOTO
cOnuxeHus Kocmuyeckoro annapara c lnyto-
HOM 0CTaBanoCh 9 4acoB 22 MUHYTHI.

Ha Bpe3ke nokasaHa yBenMYeHHas 4acTb
BOCTOYHOrO IMMGa XapoHa, e Xopowo 3ameT-
Ha C/IerKa Kacawulanca ero 3aTeHeHHas 4acTb
FUraHTCKOro pasnoma, noay4nBlLero Heoduuu-
anbHoe HasBaHue kaHboH Apro (Argo Chasma).
[nuHa pasnoma Ha 3TOM M306paxeHuu, co-
rNacHO OLEHKaM, COCTaBASET NPUOAUIUTENLHO
300 KM, OAHAKO, NO YTBEPXKAEHUAM cnevua-
JICTOB, OH MPOCTUPAETCA MO NOBEPXHOCTU Ha
700 kM. [ina cpaBHeHus: gnuHa paHa-KaHbo-
Ha, OAHOI M3 Haubonee NpuUMeyaTeNbHbIX U
M3BECTHbIX pocTonpumedartenbHoctenn CLUA,
COCTaBNAET TONbKO 450 KM.

OpHaKo 3TOT CIOpNpU3 0Ka3anca He efuH-
CTBEHHbIM. [0 COBEpLIEHHO CiyyailHOMy CTe-
YeHUID 06CTOATENLCTB, CHUMOK Obln caenaH
C OYeHb YAAYHOTO paKypca, NO3BOAAKLErD
OLEHUTb He TONIbKO MPOTAXKEHHOCTb, HO U Ty-
OMHY KaHbOHa B CEBEPHOIl ero Yactu, KoTopas
coctaBnsieT okono 9 kM. Takum o6pasom, no-
JIY4aeTCs, YTO XapPOHCKUIA KaHbOH Aaxe Gonee
yem B nATb pa3 rny6xe apusoHckoro. Kpome
TOro, B CAMOM KaHbOHE MOTYT NPUCYTCTBOBATb
OTBECHbIE CKaJlbHble BbIXOfb, CBOUMMU pa3me-
pamu nNpeBoCXopAlMe OTKPLITYIO NpKU aHanu-
3e CHUMKOB CTaHUuu «Bosamkep-2» ckanbHylo
rpsgy yctyn Bepona (Verona Rupes) Ha cnyt-
HUKe YpaHa MupaHpe. Bbicota atoro yctyna
COCTaBNAET OKONMO 5 KM, U MOKa YTO OH CYUTa-
€TCA CaMblM BbICOKUM CKaslbHbIM 06pa3oBaHu-
em B ConHeyHol cucteme. M o4eHb BO3MOXKHO,
YyTO TONbKO MOKa — BeAb cneuuanuctel New
Horisons npogomxatoT npuCTanbHO U3yyaTh
noyyeHHble M306paxeHns.

Tenepb nepeHecemcsi ¢ XapoHa Ha 6onee
Menkue nyHbl [NyTOHA, OTKPbLITHIE TOMLKO B
2005 1. c nomoLWbto NereHfapHoro Teneckona
«Xabbn».

O6bpaboTaHHble  JaHHble  HabnopeHKi
OAHOW W3 TaKMX IYH — CNyTHWUKA HUKTLI, npo-
BEZleHHbIX C nmomolbio cnektpometpa LEISA,
npefocTaBuNu y6eauTeNbHbIE [OKA3aTeNbCTBA
TOr0, YTO NMOBEPXHOCTb €r0 MOKPbITA BOASHbIM
NbAOM. AHANOTUYHbIE BbIBOAbI ObIIM HEAABHO
cAenaHbl U OTHOCWTENbHO COCTaBa MOBEPXHO-
CTW apyroro cnyTtHuka — Mmgpbl. OgHako 3ToT
HOBbIA pe3ynbTaT NO3BOAAET YYEHbIM NOCTPO-
WTb LENOCTHYI0O KapTUHYy 06pa3oBaHus BCelt
cucTembl NnyToHa, BKAtoYaowei B cebs, nomu-
Mo XapoHa, HUKTbI 1 [apsl, ele aBe Kapanko-
Bble iyHbl — CTukc 1 KepGep.
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Charon

Mo MHeHWI0 HayyHOro pyKOBOAMTENS
npoekTa Xana Yusepa (Hal Weaver) u3 Jlabo-
paTopuu NpuKNagHoi Ghusnku YHuBepcuTeTa
[IxoHca XonKuHca, BNOfHe BEpPOATHO, YTO Ma-
nble cnyTHUKKU [nyToHa dopMmupoBanuce 13
o6bnaka 0610MKOB, 06pa30BaBILIEr0Cs B PaHHUI
nepvog cyliectBoBaHus iyToHa B pe3ysbTate
€ro CTONIKHOBEHMiI ¢ acTepouaamu. Takum o6-
pa3oM, 6bl10 Obl BMOSHE 0XMAAEMO, YTO OHM
BCE [JOMKHbI COCTOATH U3 aHANOTUYHOrO MaTe-
puana. CunbHble e NpU3HaKW NornoleHus B
CNEeKTpe BOAAHOTO Jibja Ha NOBEPXHOCTU 060-
MX CMYTHUKOB MPUAAIOT 3TOMY CLEHapuio elye
Gonblunii Bec. M xoTA yyeHbIM He yaanoch nony-
YNTb CMEKTPbI 1BYX CAMbIX KPOXOTHbIX CMYTHU-
koB MnyTtoHa — Ctukca n Kepbepa, ux Bbicokas
o6was oTpaxarenbHas CnoCoOGHOCTb ABAAETCA
apryMeHTOM B MOJb3y TOTO, YTO, BEPOATHO, UX
NOBEPXHOCTb TOXE MOKPbITA BOAAHBIM JIbOM.

Charon

Relative reflectance

02 Pure ice

Wavelength (microns)

0pHako pasHuua B raybuUHe CNeKTpoB no-
rN0lWeHNA BOAAHOTO NbAa Ana HukTbl u Mmuapsl
CTaBUT Mepep CneynanucTamMm u Hoeble BOMpPO-
col. bonee rny6okue getanu B cnektpe HuKThI,
3aMeTHble Ha rpaduke, ABNAIOTCA NPU3HAKOM
NPUCYTCTBUSA OTHOCUTENLHO KPYMHO3EPHUCTOTO
M YUCTOrO BOAAHOrO NibJa: paccesHue ot 6onee
MENKUX MU XKe MeHee YNCTbIX NefAHbIX 3epeH
MMeeT TEHAEHLMIO [enaTb CNeKTpasibHble Xa-
PaKTEPUCTUKM NOTNOLEHNS 60oNee pa3MbITbIMU.
Takum 06pa3oM, BO3HMKAET BOMPOC: Noyemy
Hukt u Tngpa nmeloT pasHble CTPYKTYpbl MO-
BEPXHOCTHOTO J1bia, HECMOTPA Ha CXOAHblEe (hU-
3u4eckune pasmepbl? Ewe ogHa 3aragka: noyemy
OTpaaTtefbHas CnocobHOCTb NOBEPXHOCTU TU-
Lpbl B BUAMMOM Mana3oHe Bbllle, YeM NOBEpX-
HoCTW HuKTa, X0TA nocnefHAs, Kak npeacras-
NISIeTCA, AOMKHA ObITh GoNee «nefaHUCTasy, a
3HAYMT NIyylle OTpaXaTb NafanLui CBeT.

Habniopenus LEISA 6binn ocyuwecTeieHs
14 wions 2015r. ¢ paccroaHma 60000 km ¢
pa3spelenunem 3.7 KM Ha NUKCenb.
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Hy u, HakoHew, onycTMMcA Ha noBepx-
HOCTb camoro [lnyToHa. ToyHee — Ha Orpom-
Hble PaBHMHbI Aa30THOrO NbAA, MOKPbIBaLWMe
NOBEPXHOCTb KPYMHOro NnaTo, HeothuLmanbHo
Ha3BaHHOro Nnato CnyTHUK B YeCTb COBETCKOTO
NepBOro MCKYCCTBEHHOTO CNYTHUKA 3emnu.

Cneumanuctel Mmuccumn B xoae o6paboTku
CHUMKOB 3TOTO pailOHa BLIABUAU CIOXKHbIE,
paHee He 0OHapyXUBaeMmble CTPYKTYpbl Ha
NOBEPXHOCTU 3TOW NeAHMKOBOW pPaBHUHBI,
nonepeyHbll pa3mep KOTOPbIX BapbupyeTcs B
guanasoHe ot 15 go 50 km. CornacHo npepBa-
pUTENbHBIM OLEHKaM, BO3PacT 3ThX 06pa3oBa-
HUI COCTABNAET YyTb MEHEE OHOTO MUIMOHA
ner.

Ha neBoit BcTaBke B U306paxkeHun (hpoto
BHM3Yy) MOKa3aHa 06nacTb B LEHTpPe niato.
Cpasy B rnasa Opocaetcs ee cBoeoOpasHas
«KNEeTOYHas» CTPYKTYpa, HanoMuHatowWwas 13o-
OpaKeHue XUBOI TKaHW MOf MUKPOCKOMOM.
Ha npaBoii xe BCTaBKe NoKa3aHa TaK Ha3blBa-
emas «KapTa paccesiHus» Toil e camoii obna-
cTM, 06pa3oBaHHasA NyTeM COEAUHEHU [ABYX
CHWUMKOB, MOJIYYEHHbIX C Pa3HbiX PaKypCcoB.
Yem obycnoBneHa pasHuLa B LiBeTe pasiuy-
HbIX y4acTKoB noBepxHocTu? fpkue obnactu
B LIEHTPE «KNETOK» HAa BTOPOM M306paxeHuu
NpenuMyLLeCcTBEHHO OTPAXAIOT CONHEYHbI CBET
Bnepes, B CTOPOHY OT HanpasneHus Ha ConHue,
BEPOSATHO, MOTOMY, YTO UMEIOT OTHOCUTENbHO
rnajkylo CTPYKTYpy nosepxHocTu. Hanpotus,
Gonee TeMHble 06/1aCTU OTPAXKAIOT CONHEYHbIN
cBeT o6patHo Kk CosiHUy, YTO MOXeT cBupe-
TenbCTBOBaTh 06 Mx Gonee rpy6boi CTpyKType.
MeHHO 3TUM 06CTOATENLCTBOM U 06YCNOBAEH

HeoObIUYHbI BUA PaBHUHBI NPU B3TNsALE HA Hee
C BbICOTbI N0JIETA MEXMNAHETHO! CTAHLUM.

Ha CcHUMKe BMAHO, YTO FpaHWLbl MeXay
NEAAHbIMU AYeilKaMn BO MHOTUX ClyYasx OKa-
3bIBAIOTCA flae 6onee spKAMU W, ClefoBa-
TeNbHo, Gonee rNagKUMK, Yem LEHTPbI sYeeK.
JTa KapTWHA, No MHeHMo Yunnbama MakKuH-
HoHa (William McKinnon) u3 Yuusepcuterta
BawwuHrroHa B CeHT-Jlynce, co3gaetcs 3a cyet
ME[IEHHON TEenJoBOi KOHBEKLMM a30THbIX
NbfOB, 3anonHawwMx nnato CnyTtHuk. B He-
KOTOPbIX MeCTax Ha rayouHe ciou TBepaoro
a30Ta HarpeBalTCA CKPOMHbIM BHYTPEHHUM
Tennom [nyToHa U NOJHUMAKOTCSA BBEPX B BUAE
6OoNbIMX CryCTKOB, Nocne yYero, yxe BGIM3N
NOBEPXHOCTM, OXNAKAAKTCA — U CHOBA ONYCKa-
l0TCA BHW3. 3aTeM LMKN NoBTOpPAeTcA. Takum
06pa3om, 60/blWaAsA YacTb NeasHON NOBEPXHO-
ctu MnyToHa nocTosHHO 0GHOBASETCS, U CTa-
pble NOBEPXHOCTHbIE JIbbl 3aMeHsTCs 6onee
CBEXMM MaTEPUANOM.

KomnbloTepHble MOAENM NOKa3blBAKT, YTO
ONf OCYLLECTBAEHUA 3TOro mpolecca focTa-
TOYHO, YTOObI TONMWMHA CNOA NbAA COCTaBAANA
X0TA Obl HECKObKO KunomeTpoB. Kpome Toro,
COrNacHO pe3ynbTaTaMm MOAENUPOBAHMUSA, 3T
«CTYCTKW» TBEPAOr0 a30Ta MOryT MEeANEeHHO
3BOJIOLMOHNPOBATL M CAMBATBLCA HA NpoTA-
KEHUN MUNANOHOB net. KOHBEKTMBHble ABM-
KEHUS BblWeAWEro Ha NOBEPXHOCTb JibJa Mo
HanpaBfEHMIO K BHELWHNUM FPaHMLIAM OCYLLeCT-
BNSIOTCA CO CKOPOCTbIO B CPEJHEM BCETO ULLb
HECKONbKO CAaHTUMETPOB B rof — NPUMEPHO C
TaKOM e CKOPOCTbiO PacTyT HOITU YenoBeKa.
370 03HAYAET, YTO «KNETKM» MONHOCTbIO 00-
HOBNIAIOT CBOK MOBEPXHOCTb MPUMEPHO KaX-
Able 500000 net — no reonorMyecKkomy Mac-
wraby BpeMeHW [OBONbHO GbICTPO.

«BnepBble Mbl MOXEM OnpefennTb, 4TO
3TW CTpaHHble pybubl HAa NeAsHON NOBEPXHO-
ctu MnyToHa npencTaBasioT coboil Ha camom
nene, — ropoput Yunnbam MakKuHHOH. — Mbl
HalWAM [AOKa3aTeNbCTBA TOTO, 4YTO [Jaxe Ha
[aneKkoil XONOAHOA nnaHete B MUANMApAax
KWNOMETPOB OT 3eMin NpUCYTCTBYET [oCTa-
TOYHOE KOIMYECTBO IHEPrUM ANs TOTO, YTOObI
noAJepXM1BaTh 3HAUUTESIbHYIO Fe0NOrnYEecKyHo
AKTUBHOCTB, 1O TEX NOP, NOKA Yy BaC CTb NOAX0-
JAWMA MaTepuan — MATKWIA U NOJATAUBBIN, KaK
TBEpAbIA a30T».

Moapo6GHOCTU MexaHW3Ma BAUAHUA KOH-
BEKUMM Ha (HOpPMMPOBAHME MOBEPXHOCTHbIX
CTPYKTYP BHYTPU KKJETOK» MOKA HEW3BECTHbI.
[nagKue paBHUHHbIE Y4ACTKM MHOTAA flAXKe Npo-
HUKAIOT Yepe3 rpaHuLibl AYeeK, YT0 CBULETENb-

V¥V UN306paxkeHuns nony4eHbl C MOMOLbIO Kamepbl BUAMMOro avanasoHa MVIC B coctaBe npubopa Ralph.
JNeBbli CHUMOK cfienaH ¢ pacctoaHua 33900 KM OT NOBEPXHOCTM 3a 44 MUHYTbI 4O MOMEHTa MaKCUManbHOro
c6nuxxeHus, paspeleHmne coctasnaet 680 m. [Ina (hopMMpoOBaHNA «KapTbl PacCeAHNA» UCMONb30BaHbI

ABa U306paXxkeHns, NONyYEHHbIX C PaccToAHMIA 24750 KM (3a 29 MUHYT 1O MaKCMManbHOro COnNMXeHnA) n
16000 kM (32 18 MUHYT), MX paspelleHne COCTaBNANO COOTBETCTBEHHO 495 1 320 m

_
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CTBYET O HEYCTONYMBOCTU U NOCTOAHHOM Pa3Bu-
TUM KOHBEKTUBHOWM CUCTEMbI, AYENKWU KOTOPOIi
NOCTOSHHO AENATCA U PEKOMOUHUPYIOTCS.

HayuHbll pykoBOAMTENb npoekTa AnaH
CrepH (Alan Stern) u3 HOro-3anagHoro uccne-
JoBaTeNbckoro uHctutyta (r. Boynpep, wrar
Konopapo) cuutaet, yto «nnato CnyTHUK fB-
NAETCA OfHWUM M3 CaMblX YAUBUTENbHbIX reo-
NIOTUYECKUX OTKPBITWIA, COBepLIEHHbIX 3a 50 ¢
NUWHUM NeT UCCnefoBaHUs NNaHeT, a OTKPbI-
Tan nefoBas KOHBEKLMA, NOXanyn, ecTb OfHO
13 CaMblX 3peNuLLHbIX OTKPbITUIA Muccun New
Horizons».

«3Ta KOHBEKTWUBHAA aKTUBHOCTb, — MpoO-
ponkaer MakKuHHOH, — BepoATHO, momoraer
noaaepxusate 1 atmocdepy MnytoHa. U mbl 6bl
He YAMBUAUCD, eCn Bbl TaKoi e npouecc 06-
HapYKMICA U Ha APYruX KapJMKOBbIX MuaHeTax
B nosice Konepa. bynem HapeaTtbcs, yTo Kor-
Ja-HWOYAb Mbl NONYYMM LWAHC Y3HATb 06 3TOM
B xoe Oyaylmx pa3BefblBaTeNbHbIX MUCCHItY.

Bnpoyem, u Kocmuyecknit annapat New
Horizons moxeT noTeHLManbHO yBUAETL U APY-
rve, 6onee fpesHue, 0ObEKTHI N0 Mepe CBOe-
ro NPOHWKHOBeHMsA panblue B nosc Koinepa.
B yactHocTu, Ha 1 auBaps 2019 r. nnaHupyetca
BCTpeya annapara ¢ obbektom 2014 MUG69, u
Heo6XxoauMble NS 3TOTO KOPPEKLMUMW yXKe Bbl-
nonHeHsl. Ceiyac 3TO ABNAETCA CEPbe3HbIM
aprymeHtom ans NASA B nonb3y npopneHus
(hMHAHCMPOBAHMA MUCCUM.

N pa3 yx mbl ynomaHynun o6 atmoctepe
MnyToHa, TO cnefyeT OCTAHOBUTb BHUMaHWe
W elye Ha OLHOM MHTEPECHOM W306paxeHuu
(Bepxy), nonyyeHHom kamepoit MVIC c pac-
CToAHMA 21550 KM cnycTa npumMepHo 19 muHyT
noc/ie MOMEHTa MaKCUManbHOro CONMKEHUS
New Horizons ¢ MnytoHom. W306paxeHune
CHATO C pa3pelleHnem 430 METPOB, U HA HeM
XOPOLO 3aMEeTHbl YXe YNOoMUHaBLIeecs nnarto
CnytHuk v ropsl Hopres (Norgay Montes), Tak-
e, BIPOYEM, Ha3BaHHbIE NOKa HeoULMaNbHO.
Ho Bce xe rnaBHas ero oco6eHHOCTb COCTOUT
B 6onbwom dazosom yrne: ConHle HaxoauTcs
NpaKTUYECKM NO APYrylo CTOPOHY OT MIAHET,
ecnn cMmoTpeThb ¢ 6opTa annapata. ConHeyHbIi
CBeT, HabniofaeMblii C Takoro pakypca, npo-
XOAMUT Yepe3 aTmocdepy lnyToHa, AaBas BO3-
MOXHOCTb Jly4lle PaccMOTPeTb ee CNOXHYIo

CTPYKTYpPY.

¥V PaiioH ceBepHoro nonioca MnyToHa.
CHUMOK BbinonHeH 14 viona 2015 r.

Ha BcTaBKke B BepxHeM mpaBoM yriy, no-
KpbiBaloLlen y4acToK NOBEPXHOCTM pa3MepoM
B 230 KM, noKa3aH tparmeHT nonymecaua May-
TOHa, Ha KOTOPOM HeJaneko OT LLeHTpa 3aMeTHO
WHTpUrytoLiee ApKoe 06pa3oBaHWe pasMepoM
B [leCATKM KWIOMETpoB B nonepeyHuke. Mo
BEpPCUW CNELMaANNUCTOB, OHO MOXET ABNATbCSA
HU3KMM MeTaHOBbIM o6nakom. O6Gpa3oBaHue
Takux 00N1aKOB BMOMHE [OMNYCTUMO C TOYKM
3peHNs CylecTByOWNX Moaeneit atmoctepsl
MnytoHa. Ho ecnu 3Ta Bepcus NoATBEpPAMTCS,
T0 06HapyXeHHoe 06MaKo CTAaHeT NoKa eAuH-
CTBEHHbIM 0OBEKTOM TaKOr0 Kacca, 40 CUX Nop
MAEeHTUULMPOBAHHLIM Ha oTorpatusx.

BcTaBka B NpaBOM HUXHEM YTy, 0XBaTbl-
BalLas yyactok pasmepom B 750 kM, Gonee
noapo6HO MOKa3biBAET HOYHYIO CTOPOHY [Mny-
TOHa. Kak yaanoch yBuaeTb 4TO-TO Ha yyacTke
NOBEPXHOCTU, HAXOAALLEMCS B FNYOOKOM TeHU?
OnsTb e Gnarogaps atmoctepe u cneundu-
4ecKOMy paKypcy CbeMKW, HEKOTOPbIE Y4acTKu
OKa3anucb NOACBEYEHbl CBETOM, OTPAXKEHHbIM
0T aTMOC(EpHON AbIMKU.

Ha cHMMKe BMAHO, 4TO NOBEPXHOCTb UMEET
BeCbMa nepeceyeHHbln penbed, B KOTOPOM Ha

OTHOCUTENIbHO HEGOMBLIOM PACCTOSHUM COCEf-
CTBYIOT [pYr C APYroM W WUPOKUE AOJMHBI, 1
OCTPOKOHEYHble MUKKM, a nepenap BbICOT CO-
CTaBnseT nopagka 5 kM. iHTepeceH 1 TOT dakT,
4YTO NONYYeHHOe C 6NIM3KOro PacCToOAHUA «pe-
TporpagHoe» n3obpaxeHue okazanoch ropas-
[0 60Nee KaueCTBEHHbIM, YEM CHUMKM TOM e
MECTHOCTH, NPUHATbIE 33 HECKONbKO CYTOK A0
nponeTa C CyLWecTBEHHO 60MbLIEro pacCTOAHNSA
W, KaK cnefcTeue, obnajawlse 3HauYUTENbHO
Gonee HU3KMM paspelweHuem. Mo Bceit BUAK-
MOCTM, 3TO U300pa)eHUe MOKET Mrpatb ponb
CB0e06pa3HOil  «MPUBA30YHOM TOYKM» Ans
CMeLmanucToB-naaHeToNoroB.

Mo oueHKaM cneunanncTos, AaHHble C 3a-
TepaBwelica y rpaHuy ConHeyHoit cucTembl
CTaHUMM OyayT nepeaasathCs Ha 3emaw Ao
KOHLLA TEKYLero rofa, a MoXeT ObiTb, U [ONb-
we. M BecbMa BEpPOATHO, YTO OHM NPUHECYT elle
HEMaNo MHTepecHelwWnx OTKpbITHii. Tak u4To
cnepuTe 3a AanbHelwumu HoocTamMu c [ny-
TOHa B HallMX CNefylolWnx HoMepax no Mepe
00paboTku pesynbTaToB HabatoaeHui!

lo mamepuanam NASA
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nioHs B 14:43 UTC c nonuroHa B

BaH-XopHe (wT. Texac) cneuu-

anuctel komnauuu Blue Origin

NpoBeNu YeTBepThI® ycnew-
HbIil CyOGOPOUTaNbHbIA GECNMNOTHBIN NYCK MHO-
ropa3oBoii paketHoit cuctembl New Shepard.
Bo Bpema BepTMKanbHOro nogbema annapart
goctur Bbicotel Gonee 101 kM. Mpu nocagke
MOAYNA IKWUNaXa MMUTUPOBANCA HaCTUYHbIN
0TKa3 napawTHON cuctembl. Bece 3apaymn no-
N1eTa BbIMOJHEHBI.

Kak Bcerpa, camyio nosHyto WHdbopmauuio
0 MUCCUU MOXKHO BbIIO MOYEPNHYTL U3 BUAEO-
ponuka, kotopslii Blue Origin BbinOXMNA B ceTb
nocne ycnewHoro 3aBepluieHus noneta. Ha
Kaapax NOAroTOBKM K MYCKY NOKa3aH paf He-
M3BECTHbIX paHee Nofpo6HOCTEIA: B YAaCTHOCTH,
MOXHO PasrnafeTb rasbl, CTpaBAMBaeMble U3
conen ynpasneHus. KoMmeHTaTopbl OTMETUNN
N06ONbITHBI MOMEHT (OH MPUCYTCTBOBAN U Ha
npeAblayLNX PoNnKax, HO Kak-TO YCKONb3HyN
oT BHUMaHus): New Shepard nepeBo3utcs k me-
CTy CTapTa COCTbIKOBAHHbIM C OMOPHOI pamoli,
KoTopas OTHOCUTCA K NYyCKOBOMY YCTPOICTBY U
«ULE0NOTMYECKU BNN3Ka» K CTapTOBO-CTbIKO-
BOYHOMY GnOKY «f» pakeTbl-HocuTens «3IHep-
Tnsy.

HaunHas npumepHo ¢ T-00:30:00 Ha nno-
WaAKe He BMAHO HU OJHOTO YenoBeKa; oye-
BWAHO, C 3TOr0 MOMEHTa MOAr0oTOBKA K MyCKy
aBTOMaTu3npoBsaHa. [lna pakeTbl ¢ KMCNOpOA-
HO-BOAOPOAHBIM [iBUraTeNeM 3TO pelleHne He
TONIbKO NO3BONSIET CIKOHOMMUTL AEHbIM U Bpe-
Ms, HO U obecneynBaeT 6e3onacHoCTb o6Cay-
XMBaIOLLEro nepcoHana.

3anpaBka W3fenus KOMMOHEHTaMW To-
nauMBa HauyuHaetcs npumepHo B T-00:20:00.
3ameTeH [peHax rasoo6pasHoro BoAopoda
npsmMo B aTMocthepy yepes ApeHaxHylo 6al-
HIO, PAaCMONOXEHHYI0 HeAaneKko OT paKeTbl.
HekoTopble 3KcnepTbl COYNM Takoe pelueHne
He[0CTaTKOM, HO Hafl0 UMeTb B BUAY, YTO M3-3a
0COGEHHOCTE CTapTOBOrO KOMMekca (0TcyT-
CTBWE 3aMKHYTbIX NONOCTEN B MECTe ipeHaxa)
rasy nNpocTo Herge CKanauWeaTtbCA AnA CO3Aa-
HUSA B3PbIBOONACHBIX KOHLEHTpaLuil.

CrapT 6bl1 ocywecTBneH Ha 21 MUHYTY
no3Xe NepBOHaYaNbHO 3annaHMpPOBaHHOIO
BpeMeHu. 3anyck ABuraTens HauyuHaeTcs B
T-00:00:00, a nogbem cuctembl — B T+00:00:07.
30Ha MaKCKMManbHOrO CKOPOCTHOrO Hamnopa
6bina fOCTUrHYTa Ha 56-it CeKyHAe noneTa npu
CKOpOCTW OKoNo 247 M/c. [iBuratenb pakeTHo-
ro mogyna otknoumunca B T+00:02:18 npu cko-
pocTtn okono 940 m/c, MOLyNb 3KMNAXKaA OTae-
naunca B T+00:02:45, korga cKopocTb annapata
COCTaBnANa NpuMepHo 684 m/c. B 3T0T MOMEHT
Kancyna Bblgana WMNyabC ra3oBbIMK COMAAMU
ANA yBOAA OT PaKeTHOro MoAynA.

Anoreii TpaekTopuu Obin  [OCTUTHYT B
T+00:03:57. 3atem 06a KOMMNOHEHTA CUCTEMBI
YCTPEMUINUCH K 3eMAe, Habupas ckopocTb. Pa-
KeTHblit Mopynb B T+00:05:24 BbIfBMHYN a3po-
AVHaMUYecKne cTabunansatopsl Npu CKOPOCTH

o N. Adanacbes.

Bcé Onmme K pyTune

YerBepTbint noner New Shepard

OTYETNMBO BWJHO MaHeBpPUPOBaHWe annaparta
MO TaHraXy M pbiCKaHbio AN TOUHOTO Nonapa-
HUA «B MULEHbY». B KOHLe noneta moaynb Ha
HECKOJIbKO MFHOBEHUI Mepellen B pexuMm Bu-
CeHMs, a 3aTeM NPOAOIKMUA CMYCK C MOCTOSAH-
HOi cKkopocTblo okono 2.2 m/c. B T+00:07:18
OH COBEPLWN MATKYIO NOCAAKY NPaKTUYECKN B
pacyeTHoOM TouKe.

B 370 Bpems Mopynb 3kMnaxa npogomkan
cnyck. B T+00:07:30 oH BbinycTUn ABa (13 Tpex)
napauiora. 31o 66110 cAenaHo HamepeHHo: New
Shepard He MmMeeT 3anacHbix NapawioToB, N03-
TOMY B Cly4ae 0TKa3a 0fAHOr0 U3 OCHOBHBbIX Ky-
MoJI0B Kamncyna Bce PaBHO [O/XHA COBEPLIUTL
MArKyto nocagky. B T+00:09:55 moaynb 3Ku-
naxa cen Henofaneky ot Mecta ctapta. Heno-
CPeACTBEHHO Nepe 3TUM cpaboTany fBuratent
MATKOK nocapku. KommeHTatopbl coobumnu:
annapar A0MKeH COBEPLWWTb YCMeLH YK nocaa-
Ky faxe B Cly4yae OTKasa [jByX NapaLlloToB U3
Tpex. Bo3moxkHo, Takoii TecT OyaeT npoBedeH B
Oynyuem. «MpekpacHo, 3T0 UMEHHO TO, YTO Mbl
XOTeNNy», — CKa3an BefyLynit TpaHCAALmum.

XapakTepHas 0cOOeHHOCTb — napaluio-
Tbl PAaCKpbIBAIOTCA OYEHb HU3KO OT 3eMAn: A0
MOMEHTa KaCaHWA Kancyna CHUXanacb Ha HUX
npumepHo MuHyTy. Cnyckaemblil annapat Ko-
pabns «Cot3» CHMXAETCA Ha napawiote OKo-
710 15 MUH, 4TO HEOOXOAUMO B TOM yucCie Ans
CO3[}aHNsA pe3epBa BPeMEeHW Ha pPacKpbiTUe 3a-
MacHoro napawTa B Cly4ae 0TKa3a 0CHOBHO-
ro. [1na TpexkynonbHON NapaloTHON CUCTEMbI
New Shepard B 3TOM HET HEOOXOAMMOCTH, @ MU-
HUManbHOE BPeMs CHUXKEHUA 3aMETHO yMeHb-
LaeT BeTPOBOI CHOC.

Becb nonet - ot cTapta 0 NOCajKkM — 3a-
Hn He Gonee gecsatn muHyt. New Shepard
BHOBb npeogonen «Jinuuio Kapmanay, goctur-
HyB BbicoTbl 101665 M (333 548 dyToB). Bnep-
BbI€ 3a BCIO UCTOPHUIO UCTIbITAHUIT CybopOUTaNb-

B nonet Gbina Bnepsble B3ATa nonesHas
Harpy3ka 1l Hay4HbIX 3KCNEPUMEHTOB B YCIIO-
BUAX MUKpOrpasuTaLuu. MocnepHss AoCTynHa
B camonete (1o 30 cekyHp), B cy6opbutanbHoi
MUCCUN (HECKONBKO MUHYT) MaM Ha opbute
(ckonbko HyxHO). O4eBMAHO, KaXAbIil nocne-
AytoWuii BapUaHT 3HAYUTENbHO [OPOXKE npe-
Ablpywero. HekoTopbIM 3KCEpUMEHTAM MOXET
XBaTUTb ¥ Cy6OPOUTANILHOTO NONeTa, @ yyactue
B WCMbITaTENbHOM MyCKe AAeT [OMOJHUTENb-
HYI0 CKUAKY.

Ha New Shepard neteno cnegyiouwee 060-
pyAOBaHMe:

Collisions Into Dust — u3y4yeHue sBneHus
CTOJIKHOBEHMI TBEPAbIX 06BEKTOB C MblIbIO AN
NOHWMAHUA MPOLLECCOB, KOTOPble MPOUCXOAM-
am B tdopmupytoweiics ConHeyHoit cucrteme,
a ceilYac MpOUCXORAT, Hanpumep, B KOMbLAxX
CatypHa. Cyas no BMpAeo, 3aKa3uumk [O 3TOroO
NPOBOAWN IKCMEPUMEHTbI B camoneTe-nabopa-
TOPUN HEBECOMOCTM, U Cerlyac NoayYna noyTu
Ha NopsfoK 6osbluee BpeMs paboTsl.

Microgravity Experiment on Dust Environ-
ments in Astrophysics-B - cTankusawowmecs
B HEBECOMOCTW WAPUKN MbIAM MOTYT MOMOYb
y3HaTb Gosblie 0 NpoLeccax, MPOUCXOAMUBLINX
npu gopmupoBaHuu nnavet ConHeuHol cucre-
Mbl 13 NPOTONAAHETHOTO AMCKA.

3D Wetting — u3y4eHue npoLeccos cMayu-
BaHUA B HEBECOMOCTW Ans pa3paboTku 6osee
npofsuHyTbix KA, B KOTOpbIX, HaNpuMep, TOnau-
BO Gy/eT no-Apyromy nonagatb B ABuratenu (a
elye 6narofaps HaKoMAEHHbIM B 3TOK cdepe
3HaHWAM KOCMOHABTbI TeMepb MOryT NUTb Kode
B HEBECOMOCTM U3 CMeLnanbHbIX Yalleyek, a He
13 NNaCTUKOBOTO 3aKPbITOrO NakeTa).

Blue Origin npogomkuT ucnbiTaTenbHble
nonetsl u B 2017 r. 1 Npu 3TOM NNaHupyert Ao-
NYCTUTb K Y4acTUIO B HUX W NIIOLEN — NuioToB
ANA NOBTOPEHUsA TeCTOBbIX 3anyckoB. Ecnu Bce

CYBOPBUTAJNIbHBIN TYPH3M:

{

okono 824 m/c, a B T+00:06:33 cek Ha BbICO-  HOI cuCTeMbl ObIN MOKa3aH BECh LWMKN 3anycka noifaeT xopowo, B 2018 r. HayHyTCA KOMMep- Yy
T€ 0KOMO 9 KM BbIMYCTMN A3POAMHAMUYECKME C YKA3aHMEM OCHOBHbLIX COObLITWA MoJeTa, a  YecKue noneTbl C naccaxupamu Ha 6opty. 2, HOB D ¢
23 LBl ¢
WKMTKK, 3amegnuBlume cnyck. B T+00:06:51 Ha  Takxke KpynHble mnaHbl TexHuku (noppobHoe LleHa noe3pku noka He u3BecTHa. MoxHO " L0
R ———

BbICOTE 0KONO 1.5 KM npu ckopocTu 170 M/c
MaplieBbIi 4BUraTeNlb MOAYIA BKIIOYUICA MO-
BTOPHO [l TOPMOXEHUS W MOCAAKW. bBbino

onucanue — B HK N2 1, 2016, c.14-20). B 3any-
CKe UCMOoNb30BaNcs TOT e paKeTHbIA MOAYNb,
4TO NIeTan yxe ABa¥/Abl — B HoAGPe Npowsoro
W B anpene HblHelWHero roga. B byayuiem, kak
coo6WNNN MKTOPbI, OXWAAETCA WUCMbITaHMe
CUCTeMbI CNACEHNA Ha y4acTKe MaKCUManbHOro
CKOPOCTHOrO Hanopa.

NUWb NPeANONOXKUTb, YTO CTOUMOCTb NMOJIETA HA =
. WAPS:
annapare Blue Origin ans opHoro yenoeka co- —
CTaBuT He Gonble 250 Toic $ — cTonbko Gyaer @
CTOUTb GUET Ha cybopOUTaNbHbIA pakeTonnaH H O B O €7
komnanum Virgin Galactic. Bpsig av Blue Origin """
Oyner ycTaHaBnuBaTb Gonee BbICOKYIO LieHY,
4eM KOHKYPEHTBI.

* [Tepsbiii cocmoancs 23 Hoabpsa 2015 2. (HK Ne 1,
2016, c.14-20), Bmopoti — 22 aHsaps 2016 e.

(HK Ne 3, 2016, c.56-57), mpemuli — 2 anpens
2016 2. (HK Ne 6, 2016, c.54-55).

puqe OKOCMO!
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Moneeka

COTpPYyAHNYECTBa B KOCMOCe

20 uniwoHS B MemopuarbHOM Mmy3ee KocmoHaBTukn (MMK) B Mockse coctosanch
TOPXKECTBEHHBIE MEPONPUATHS, MOCBALIEHHbIE 50-AeTHI0 Ha4YaAa COTPYAHMYECTBa
Poccmm m @paHumm B 06AaCTH KOCMOCa M OpraHM30BaHHbIE COBMECTHO MOCOAbCTBOM
®paHummn, Tockopriopaumest «Pockocmoc», HaumoHaAbHbIM  LIEHTPOM  KOCMMYECKUX
nccaeaoBarHmi @paHumm CNES (Centre National de Etude Spatiales) u aamuHmctpaumesi
My3es. B HuX MpUHIAM ydacTie npeAcTaBUTEAM PYKOBOACTBA KOCMUYECKMX BEAOMCTB
ABYX CTPaH, a Takxke pOCCUICKME 1 (ppaHLy3CKMe KOCMOHABTbI.

COTpyAHNYE-

TOYKy OTCYeTa*

CTBa [BYX CTpaH B fJene 0C-
aBoeHMﬂ KOCMMYeCKoro mnpo-

CTPAHCTBA 0BLIYHO MPUHMMAIOT

Hayano BuU3UTa npe3uaeHTa PpaHuum Ha nonu-
roH TiopataM, U3BECTHBbIN HbIHE Kak KOCMOJPOM
bafikoHyp: 25 uioHs 1966 r. Lapnb ae loanb
(Charles de Gaulle) ctan nepBbIM MHOCTpaH-
HbIM NINEPOM, NOGbIBABIIMM HA COBEpLIEHHO
CEKPETHOM COBETCKOM ob6bekTe. [paButens-
ctBo CCCP npurnacuno nepsoro npesupeHta
MsToit pecnyb6aMKM B CBATAA CBATHIX KOCMUYE-
CKOIl NporpamMmbl, YTo6bl NPOJEMOHCTPUPOBATH
MOLLb COBETCKMX paKeT: Ha rnasax fe lonns
CHayana CcTapToBaN KOCMWYECKUN HOCUTENb
«BOCTOK-2» € METEOpONOrMyecKUM CMYTHUKOM
«Kocmoc-122» Ha 6opTy, a 3atem ase Goesble
Gannuctuyeckue paketsl P-16Y.

3 N . »

A lWWapnb pe Fonnb (Ha hoTo B WNANe) Habnopaet
3a NyCcKOM pakeTbl ¢ nonuroHa Tiopatam

YncTo  NOAMTUYECKUIA BWU3UT BbICOKOTO
rocTa MONOXWA Hayano COBETCKO-(PpaHLy3-
CKOMY COTPYAHMYeCTBY B Kocmoce. «leHepan
ze Tonnb 0TBOANA 0C060€ MECTO OTHOLEHUSAM
¢ Poccueit, u ero noesaka B Mocksy B pasrap
«XONOAHOW BOWHbBI» MONOXMAA HAyano Kpyn-
HbIM MPOrpaMMaM COTPYAHWUYECTBA, — OTMETUN
nocon Poccum Bo @Ppanuum Anekcaugp Op-
N0B. — IPPEKT ITUX UHULMATUB OLLYLIAETCA A0
Cux nopy.

30 utoHA 1966 r. MUHUCTPbI MHOCTPAHHbIX
gen CCCP u ®paHunm OoT UMEHM CBOUX MpaBu-
TeNnbCTB nopnucanu B MockBe [BYCTOPOHHee
CcOrnaleH1e 0 COTPYAHUYECTBE B 06N1aCTH U3y-
UEHWS1 U OCBOEHUS KOCMUYECKOTO MpOCTPaH-

* [lepsble KOHMAKMbI CNEYUAUCMOB COCMOANUCH
paHbe: max, 30 Hos6ps 1965 2. CCCP u ®paryus
8nepsble NPoseu CeaHc ysemHol menesu3uoHHo
nepedayu yepe3 cosemckuli cnymruk «Mos-
Hus-1». [lo3xe makum xe obpasom 8o Pparyuto
mpaxcauposanack ysemuas nepedaya o susume
npe3udenma Xopxa llomnudy 8 Cosemckuii Coto3 8
okmsabpe 1970 2. Ima AUHUS NO3BOIUAA COBEMCKUM
mene3pumenam cmompems nepedayu u3 llapuxa 8o
8pems susuma [eHepansHozo cekpemaps LUK KI1CC
J1. W. bpexHesa 8o @paryuto 8 okmsbpe 1971 e.

CTBQ, ONpefieNnBLIee COBMECTHbIE paboThl ABYX
rocyfapcTs Ha 6aukaiiume gecatb net. Y Hac B
CTpaHe KOOPAMHALMIO YCUauii B 3TOM Hanpas-
nelnn ocyuectenan Coser «MHTepkocmocy
npu Akapemun Hayk (AH) CCCP, Bo ®paHuyuu —
HaunoHanbHbI LLEHTP KOCMUYECKUX 1ccnepo-
BaHuit CNES.

HecmoTps Ha To, uTo 26 HOAGPsA 1965T. ¢
Kocmoapoma Xammarup B Anxupe craptoBana
PH Diamant A, koTopas BbiBena Ha opbuTy nep-
BbI PpaHLy3CKuit CnyTHUK Asterix-1, UMeHHO
®paHuus cTana nepeoii CTpaHoil 3anagHoOro
mupa, ¢ Kotopoit Cosetckuit Colo3 nopgnucan
nofo6HbIN BoKymeHT. Koonepauus, noHavany
MMEBLLIAA UCKIIYNUTENBHO NOAUTUYECKUE KOP-
HW, CTana, N0 MHEHWI0 3KCMEpTOB, OAHWUM U3
CaMblX YCMEWHbIX NPUMEPOB MEXAYHAPOJHOTO
Hay4YHOro COTPYAHMYECTBa.

9-10 okTA6ps 1967 r. cocTosNCA NepBbIit
COBMECTHBbII 3KCMEpPUMEHT B 061acTU KocMU-
YecKoii METeoponoruu N a3poHOMUU: COTPYA-
Huku Cnyx6b1 aapoHomum CNES 1 cneumanuctsbl
Tuapometeoponoruyeckoit cnyxbel CCCP B 06-
cepBatopun «[lpyxHas» Ha o-Be Xeiica (ap-
xunenar 3emns ®panua-Mocuda, 80°30'c. w.)
3anycTuan ABe coBeTckue meteopakersl MP-12
C (paHLy3CKUMU KOHTeliHepamu, copepxa-
WMMK BEWeCcTBO ANA CO3[AHWUA CBETALUXCA
HaTpueBbIx 06M1aKOB Ha BbicoTax oT 120 go
180 km. C Tex nop nogo6Hble Mycku NpoBoOAu-
JINCb peryaspHo.

Cdepa uccnepoBaHmit nocteneHHo pac-
WMpAnace: Ha camoxofHoM annapate «JlyHo-
X0f-1», AOCTaBNEHHOM Ha JyHHYl MoBepX-
HocTb 17 Hos6psa 1970r. Gbin ycTaHOBNEH
(paHLy3CKNit na3epHbIil YronKoBblil OTpaxa-
TeNb, C NOMOLbIO KOTOPOr0 NPOBOAMANCH TOY-
Hble pacyeTbl 0pOUTaNbHbIX NAPaMEeTPOB CUCTE-
Mbl 3emns — JlyHa.

B Havane 1971 r. u B uione 1972 r. AH CCCP
nepefana HauuoHanbHOMY LEHTPY KOCMUye-
ckux uccneposanuii CNES o6pasubl nyHHOTO
rPyHTa, AOCTaBNIeHHble BO3BpallaeMbiMK anna-
patamu cTanuunit «JlyHa-16» u «JlyHa-20».

28 mas 1971r. cocTosnca 3anycKk cosert-
CKOM aBTOMATUYECKOI MEXMNAHETHOM CTaHLMUM
«Mapc-3», Ha KOTOpOW BMecTe C OTeyecTBeH-
HOM Hay4YHOW annapaTypoil CTOAN paguomeTp
Stereo-1 ana u3yyeHus CTPYKTYpbl paguous-
nydenns ConHua B METPOBOM ManasoHe BOJH
(169 MT'u), pa3paboTaHHbIit U U3rOTOBEHHBIN
cneynanuctamm ®paHuuu. B aTom guanasoxe
Habnopanacb HepaBHOMEpHasn Mynbcauus Ko-
poHbl ConHua, Koraa OHO M3Ny4YaeT TaK Hasbl-
BaeMble «PafiMoBCNIECKNY, KOPOTKHUe (0T fecs-
ThIX 40NN CEKYHAbI 0 HECKONbKUX MUHYT) NO
NPOAOKUTENBHOCTH, HO MHTEHCUBHBIE U CUJb-
HO u3MeHsiowmnecs. «Ctepeockonnyeckoe» Ha-
OntofeHne 3TUX BCMNECKOB C 3eMAM U CO CTaH-

unu «Mapc-3» no3BoNMNO U3y4aTb ABMKEHNA B
COJIHEYHOI1 KOpOHe.

27 nekabps 1971 r. Ha COBETCKOM HOCUTE-
ne «Kocmoc-3M» 6bin 3anyuieH hpaHLy3ckuil
cnytHuk Aureole («Opeon») mns uccneposa-
HUA QU3MYECKUX ABNEHWUIA B BEpXHel aTmo-
chepe 3emMnn B BbICOKMX WMPOTAxX U ANA U3y-
YeHUs NpUPOAbI NONAPHbIX CusHUiA. Ha 6opTy
KA 6binia ycTaHoBNEeHa COBETCKO-(paHLy3cKas
annaparypa s U3MepeHus YacTu 3N1eKTPOHOB
! MOHOB C 3HEpruei oT COTEH A0 COTEH ThbiCAY
3/1eKTPOHBONLT, BTOPralwWunxca B atmocthepy
3emMnu 1 BbI3bIBAIOWNX NOASPHbIE CUAHUS.

29 unioHs 1972 r. B Cosetckom Colo3e cTap-
TOBaNa aBToMaTnyeckas cTaHunsa «[porHos-2»,
rae Hapagy C COBETCKOW Hay4yHOM annapaTypon
CTOANM 1 ABa (paHLy3cKux npubopa: ofuH ans
U3YYEHWUA YACTUL, ManbIX IHEpPruit BO BHEWHUX
obnactax marHuTocthepbl U B COJIHEYHOM BeTpe
(akcnepumeHt CALIPSO/«Kanuncoy), apyroit —
ANA UCCNEeAOBaHWA HENTPOHOB U ramMma-nyyeit
conHeyHoro npoucxoxaeHus (npoekt SIGNE/
CHET). 310 6blAM nepBble COBETCKO-(paHLy3-
CKMe 3KCMepUMEHTHl M0 UCCNef0BaHWI0 Mex-
nnaHeTHow cpepabl. PpaHLy3ckas 1 coBMecTHas
annapatypa Ans peructpauuu ynbtpaguonero-
BOr0, HEMTPOHHOrO W ramma-u3nyyeHus ycra-
HaBNMBanach 1 Ha nocnepywmx «porHosax»
c Homepamu 3,5, 6,71 9.

16 aHBaps 1973 r. Ha JlyHy 6bin focTas-
NIeH COBETCKUI CaMOXOAHbIN annapat «JlyHo-
X0f-2», Ha KOTOPOM HaxoAuncs paHLy3cKuit
YrONKOBbIN N1a3€pHbIN OTPaXaTenb.

Ha coBeTcKux MeXnnaHeTHbIX CTaHuWAX
«Mapc-6» u -7, 3anylweHHbIx netom 1973r.,
6blna ycTaHoBNEHa (hpaHLy3ckaa annaparypa
Gémeaux-S v Gémeaux-T ans perucrpauum ya-
CTUL, CONHEYHOTO BeTpa.

¥V CoseTckuii «JlyHoxon-1» ¢ chpaHLy3ckum
YronKoBbIM OTpaxartenem
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A CnyTHuK «Opeon»

N3HayanbHO CTpaHbl-napTHepbl NaaHMpo-
Ba/ BECTU COBMECTHbIe paboTbl Wb B 06-
N1aCTAX KOCMUYECKoi (u3NMKK, METeoponorumn
1 aCTPOHOMUM, KOCMUYECKOIH CBA3M Yepes uc-
KYCCTBEHHbIE CMYTHUKU 3eMK, a Takxke obme-
HUBATbCA HAay4YHON MHOpPMaLMeR, CTaxepamm
1 [enerauuamMu yueHsix. Mexay Tem Bnocnep-
CTBUM  COTPYAHWMYECTBO  PACMpOCTPaHUNOCh
TaK)Xe 1 Ha KOCMUYECKylo 6UONO0rKio, MEAULIM-
HY 1 MaTepuanoBeaeHue.

Mo uCTeyeHUM [ECATUNETHEro Cpoka Co-
rnalleHns COBMEeCTHble COBETCKO-(paHLy3-
Ckue paboThl B 067aCTH HAyKK, METEOPOJIOTUM
1 TeNeKOMMyHUKauuin npogomkunnce. 0gHUM
M3 HECOMHEHHbIX LIAroB B 3TOM HanpasneHuu
cTan 3anyck 17 uiona 1977 r. cneuunannsnpo-
BaHHOrO0 (paHLLy3CKOro HAy4yHOro ChyTHUKA
SIGNE-3 (CHET-3) c nomouybto cosetckoit PH
«Kocmoc-3M» ¢ kocmogpoma Kanyctuu Ap.

NHTepecHbIM M ManoM3BECTHBIM NposBe-
HUEeM COTPYAHWYeCTBA CTanu NOCTaBKM COBET-
CKOTO HECUMMETPUYHOrO AUMETUNTUAPA3NHA,
KOTOpbI/ MCMOJIb30BANCA HA HayanbHOM 3Tane
JIETHO-KOHCTPYKTOPCKMX UCTbITAHUI eBponeil-
ckoit PH Ariane, B pa3paboTke koTopoit Befy-
wyto ponb urpana ®paxuus.

06beanHnB cBou HapaboTKW, (paHLy3-
CKMe 1 COBETCKMe CneLuanucTbl CyMenu nony-
YNTb M HOBbIE 3HAHUA B CaMblX PasHbix 06na-
cTAX. Tak, BECOMbI BKNaj B MUPOBYI HayKy
MOMOrNIM BHECTU TaKue COBMECTHblE MPOEKTbl
Kak «buobnok» (Kocmuyeckas MepuUMHA),
«Apkag-3» (Arcade 3; marHuTocdepHo-uo-
HocdepHble cBA3u), «WHTepbon» (dusmka
marHutocdepbl 3eMau U CONHEYHOro BeTpa).
(OpaHLy3CKO-COBETCKOE COTPYAHUYECTBO pea-
JIU30BbIBANOCL B 061acTM Habnwopequs 3a
BeHepoit (npoekT «Bera»), dpaHuy3ckuit Te-
neckon «Curmay 6bin ycTaHoBEH Ha 6OpTY co-
BeTCKOW 06cepBatopuu «IpaHat.

B 1982 r. ¥aH-Jly KpetbeH cTan nepsbim
npeactaButenem 3anagHoit EBponbl, KoTOpbIN
BMeCTe C KocmoHaBTamu Bnagumupom [hxa-
HUOEKOBBIM 1 AneKcaHApOM VBaHYEHKOBbIM
COBEpLWMUN NONeT Ha OpOMTaNbHYIO CTAHLMIO
«CanioT-7». CoBMecTHas 3kcnepuums npoau-
11aCb BOCEMb CYTOK.

4 wions 1989 r. 6bi1 noanucaH ponon-
HUTENbHbI NPOTOKOJ, KOTOPbIA 0duuManbHO

* KoHeyHas yenb npo2pammsl — peanu3ayus K
2020 2. 3koHoMuYecku 3¢ gpekmusHol, ycmoliyusoli
K 0mMKa3am u 3Kono2udecku 6eonacHol cucmemsi
3anycKo8, BbINONHEHUA MPAHCNOPMHbIX onepayuli
B KOCMOCe, 0OC/YKUBAHUS KOCMUYECKUX annapamos
U 0pbumanbHyIX cmaxyud.
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A CnytHuk SINGE-3

pacwupan  [ABYCTOPOHHEe COTPYAHWUYECTBO
W npeaycMaTpuBan MUAOTUPYEMble MONeTbl
M COBMeCTHble uccnenoBaHua Mapca. Bcero
Ha npoTAXeHuW ABapuatu net — ¢ 1982 no
2001 . — GbINO BbINONHEHO BOCEMb COBMECT-
HbIX MUNOTUPYEMBIX MONETOB Ha CTaHLuAX «Ca-
n10T-7», «Mup» u MKC. Bce poccuiickue kocmo-
HaBTbl, NeTaBLINe COBMECTHO C paHLy3CKUMU
KOCMOHaBTaMu, ObiiM HarpaxpeHsl OpAeHOM
MoueTHoro neruoHa.

B 1996r. 6b0 NOANMCAHO POCCHit-
CKO-(bpaHLly3cKkoe cornalleHne no Topro-
BO-MPOMbILAEHHOMY COTPYAHUYECTBY B 06/a-
CTW cucTeMm 3anycka. B 2003 r. nocne pewenus
co3patb crapToBbiii Komnaekc PH «Coto3» Ha
kocmogpome Kypy Bo ®paHuysckoit BuaHe
B3aWMOZENCTBME PaCNpOCTPaHUNOCh Ha 3a-
NYyCKN eBPONencKNUX npaBuTeNbCTBEHHbIX KA.
Mycku «Coto30B» € eBpONencKoro KoCMoLpomMa
Havanucb B okTbpe 2011 r. MmeHHo Ha poc-
CUIICKNUX HOCUTENAX 3amyCKaloT CMYTHUKW eB-
poneiickoii HaBuraunoHHoit cuctemsl Galileo,
CUCTEMbl  AWUCTAHLMOHHOMO  30HAMPOBAHMA
3emnu Copernicus u dpaHuy3sckoit Pleiades.
BHeppeHue poccuiickux HocuTenei aano es-
poneiiLam BO3MOXHOCTb [OMNONHUTbL CeMei-
cTBO cBOMX PH, a Ham — pacwuputs 06beMbI
NpOM3BOACTBA.

OpaHuy3cKue y4YeHble TaKke MpUHUMA-
JIN aKTUBHOE y4YacTue BO MHOTUX POCCUMCKMX
npoekTax. [nuTenbHoe BpeMs BbIMOJHANACH
coBMecTHas nporpamma «Ypany (Oural*), nnu-
uuupoBaHHas ®paHuueit, B pamkax KOTOpOii
npopabarbiBanach BO3MOXHOCTb COBMECTHOM
pa3paboTku cpeacTs BbIBEAEHUA U ObiNU Bbi-
NONHEHbI  MHOFOYMCNEHHbIE  HAy4YHO-UCChe-
LOBaTe/bCKMEe U OMbITHO-KOHCTPYKTOPCKME
paboTbl N0 PasBUTUIO KNIOYEBBIX KOCMUYECKUX

BnaHcknin kocmuyeckuii LeHTp (MKLL) noctpo-
eH B 50 KM OT ropofa KawieHH — mexgay nocen-
kamun Kypy n CruHHamapwu. «Coto3» paclumpseT
napk eBpOMencKUX CPefcTB BbiBeOeHus, 3a-
MOMHAA HULLY Mex/y Nerkon pakeTton Vega n
TSXKENbIM HocuTenem Ariane 5.

CraptoBas nnowiapgka ana «Coro3oB» B
KL, noctpoeHHas nprMepHo B 13 KM OT KOM-
nnekca ans nycka Ariane, 3Ha4YMTeNbHO OTNW-
yaetca oT barkoHypa u lNMneceuka: 3anagHble
cTaHAapThl TPEOYOT BO3MOXHOCTU BepTUKasb-
HOWM UHTerpaummn pakeTbl U CNyTHUKA Ha cTapTe,
B TO BPEMS Kak pocCuinCcKas Tpaanumsa npeano-
naraet ropuM3oHTasnbHy0 UHTErpaumio U TpaHc-
NOPTUPOBKY MOSTHOCTHIO COBPAHHOrO HOCUTENSA
K MEeCTy cTapTa.

Ona o6cnyxunsanna «Coro30B» poCCUn-
CKMe cneumanucTbl noctpounu B Kypy 52-me-
TPOBYIO MOGUIIbHYIO 6aLLHIO, KOTOpas NMO3BoNsA-
€T rOTOBUTb PaKeTy U CNYTHUK B BEPTUKANbHOM
NOSIOXEHWN, a TaKxXe 3aluLiaeT HOCUTeNb OT
BPEOHOrO BfIMSAIHWS BNAXHOr0 TPOMM4ECKOro
KnumMara.

TEXHOJIOMUIA: ABUraTeNbHble YCTAHOBKM, CUCTe-
Mbl ypaBNEeHNSA, CTAPTOBbIE KOMMEKCHI.

CeroaHs ®paHuus peanusyet 60bWUHCTBO
CBOMX NPOEKTOB B KOCMOCE B pamMKkax EBponeit-
ckoro kocmuyeckoro arentctea (EKA), aenssach
€ro BTOpbIM KpynHeiiwmnm foHopom nocne lep-
MaHun. BmecTe c Tem HanpaBneHus, no KoTo-
pbIM MAET POCCUIACKO-(PPaHLIy3CKOe COTPYAHU-
4eCTBO, OCTAIOTCA TEMY XKe, YTO U B COBETCKOE
BpeMs. 3TO CPeACTBa OCYLLECTBAEHUS KOCMUYe-
CKMX 3aMyCKOB, NOArOTOBKA KOCMOHABTOB, yCTa-
HOBKA (hpaHLy3CKMUX NpubOPOB U NpoBeaeHHe
NPUKNAZHbIX 3KCNEPUMEHTOB Ha 6opTy poccuii-
CKMX annapaToB W, HaKoHeL, hyHAAMEHTabHble
KOCMUYECKME UCCNEf0BaHMS.

CnoxHas 3KOHOMMUYecKas U NoanUTUYecKas
KOHBIOHKTYPa NoCNeAHNX NeT B ONpefeneHHon
CTEMeHN 3aTPOHy/a W KOCMUYECKOe mapTHep-
cTBo. Kak oTMeTWn rnaea MoCTOSAHHOTO Npef-
craButenscTea EKA B Poccuu Pere Muwens, Ha
COTpyAHMYecTBO Mexay EBponoit u Poccueii
B KocMmoce nosausnu caukumu. WN3-3a Toro,

V¥ lMepBblii coBeTCcKO-hpaHLy3ckuii 3kunax: MiBaHyeHkoB — KpeTbeH — [hkaHnb6ekos




A Knopau dHbepe paboTtana Ha 6opTy MKC B 2001 rogy no coBMecTHoW nporpamme «AHgpomepa»

4yto MocKBa noTepsana BO3MOXHOCTb BBO3UTb
HEKOTOpble 3NEeKTPOHHbIE KOMNOHEHTbI «[BOI-
HOTO Ha3HayeHus», B KOHCTpyKumio KA Tenepb
TpebyeTtcs BHOCUTL U3MEHeHus. A 3T0 BneyeT
3a co60ii cBUMM CPOKOB NOCTABOK HOBBIX POC-
CUICKMX CMYTHUKOB W HE MOXET He CKa3aTbCs
Ha COBMECTHbIX NpOeKTax.

TemM He MeHee aHTUPOCCUMCKME CaHKLMK
He 0TPasuNuUCh Ha COTPYAHUYECTBE C POCCHiA-
CKUMK napTHepamu Bepylero paHLy3CcKo-
ro npoussoputens cnytHukos Thales Alenia
Space (TAS). Mo cnoBam perMoHanbHoOro Au-
pekTopa KomnaHuu B Poccun Awota bakyHua,
Poccus aBnsetca cTpaternyeckum napTHepoMm
ana TAS, W HM OfMH COBMECTHbI MPOEKT He
Obin copBaH. B koonmepauuu c poccuiicku-
Mu naptHepamu TAS BbinonHuna B Poccun 3a
20 net 37 cnyTHUKOBbIX NpoekToB. OrpaHu-
YeHWs, HaKnagbiBaeMmble CaHKLUAMMW, CO3AAIOT
LOMONHUTENbHBIE NPOGNEMBI B peanu3auum
NPOEKTOB, HO MapTHepbl HaxoAAT NyTU UX pe-
weHus. N3 37 cnyTHMKOB, NOCTPOEHHbIX B Poc-
cumn n gns Poccuu ¢ yyactuem TAS, npumepHo
17 6b61A1 NpefiHa3HayeHbl ANs POCCUIACKOTO Ha-
LIMOHANbHOrO onepaTtopa CMyTHUKOBOM CBA3U
«Kocmuueckas cBa3by.

Poccus u ®paHuus HamepeHbl cO3haTh
B 3eneHorpage HOBOe npefnpuaTMe no npo-
u3soactey 3D-mopyneit ana  aspokocmuye-
CKOM npombllwneHHocTn. COOTBETCTBYIOLWMIA

LOroBOp MOANMCaNU TPWU POCCUIACKME W OAHa
(paHUy3CcKan KOMNaHUA Ha MpPOMbILLIEHHON
BbicTaBKe Hannover Messe B epmanuun. Bknag,
(paHLLy3CKON CTOPOHbI BYAET COCTOATb B TOM,
4TO OHa NO3BOJAMT WUCMOAL30BATb TEXHONOTUIO
npou3BofcTea 3D-momyneit M CBOM NULEH3UN
Ha pa3paboTKy WX KOHCTpykuuu B Mockse.
Poccuiickue yyacTHUKM obecneyat noAroToBKyY
KaZpoB, pa3paboTKy HOBbIX U3AENUIA, LONONHSA-
IOLMX HOMEHKNATYpy eBPONeicKoro napTHepa,
3anycK NpoU3BOACTBA U COLIT NPOAYKLMK.

PeHe Muwenb ybexnaeH: rnaBHoe, 4To B
HblHEWHed cuTyauuu 6bln COXpaHeH NPOEeKT
ExoMars, «BaHbIli NYHKT COTpPYAHWYECTBa
mexay EKA u Poccueiry Hapapy ¢ MKC. Kak Ha-
nomuun npeacrasutens EKA, B pamkax npoekta
k KpacHoil nnaHeTe yxe 3anyueH op6uTasb-
Hblil MOfLy/b, 1BA M3 YETHIPEX HAYYHbIX NPUBO-
poB KoToporo pa3pa6ortana Poccus, a 8 2020 .
OyaeT OTnpaBfeH MapCcoXOf, AN KOTOPOro
HMO wumenn C.A.JNaBoykuHa paspabatbiBaer
nocafouyHblit Moaynb. «Bce cTOpPOHbI cornacHbl
C TeM, YTO NMOJUTUKA HEe JLONMKHA BNUATH HA KOC-
MUYeCKMe NpoeKTbl, — roBOpuT Muwenb. — OHu
CNyXaT YKpenneHuio Apyxobbl U coTpyaHUYe-
CTBa, @ He ANA TOTO, YTOObI 3eMHbIE CMOPbI Bbi-
HOCMUTb B KOCMOC».

B HacTosllee BpeMs HawWwu CTpaHbl 06CyK-
AAI0T W NepCneKTUBHbIE MPOEKTbl COTPYAHUYE-
ctBa. B vactHocTu, no paHHbIM Pockocmoca,

ExoMars npepctaBnsieT CO60M YHUKalbHbIV
npoekt EKA 1 Fockopnopauun «Pockocmoc».
MepBasi 4acTb NpoekTa yxKe cTapToBana Ha
«[poToHe» ¢ bBalikoHypa: opbuTanbHbI MO-
aynb Trace Gas Orbiter (TGO) usyuut manble
rasoBble npumecu atmocdepbl Mapca n pac-
npepeneHve BOASHOrO NbAa B rPyHTE, B TOM
4yucne WCMomnb3ys POCCUIACKOE Hay4yHoe 060-
pyooBaHue, paspabotaHHoe B VIHCTUTYTe Koc-
Muyeckmx uccnepoBaHuin PAH. Oxupaetcs,
4YTO [OEeMOHCTPALMOHHBIA [ECaHTHbIN MOAysb
Schiaparelli otpa6otaeT Bxog B atmocdepy u
OCYLLeCTBMT NocafKy Ha rnoBepxHocTb Kpac-
HOW nnaHeTbl.

lMpoekt ExoMars HepaBHO nony4un
77 MIH eBpO, KOTOPbIX He XBaTano Ha (uHaH-
CUpoBaHVe BTOPON KOCMUYECKON Muccumn. du-
HaHCOBas MOANWTKa MOCTynuia OT OCHOBHbIX
€eBpOMNenckMx napTHepoB npoekTa — Wrtanuu,
BenukobpuTtanuu, ®paHumn u FepmaHumn — m
6yneT Mcnonb30BaTbC AN KOMMeHcauum [o-
MOSTHUTENbHbIX PAcXOfOB, BbI3BAHHbLIX OObLAB-
JIEHHOW B Mae 3afep>XKow 3anycka go 2020 r.

-
.
. BN . -E

ANs GpaHLY3CKON CTOPOHbI NPeACTaBAAET UH-
Tepec yyacTe B pPOCCMINCKOM NMpoOeKTe ucche-
poBaHus ConHua «MHTeprennosoHgy. Poccus,
B CBOIO OYepefib, NAaHUpyeT NPUCOeANHNUTLCA
K co3haHuI0 hpaHLy3CKOro Hay4Horo npubopa
ANA eBPONeiCKON MepKypUaHCKoW cTaHuuu
BepiColombo.

OpaHuy3cKkue CcneuuanucTbl NpUMyT aK-
TUBHOE y4acTue B pAAe POCCUIACKUX nepcrnek-
TUBHbIX KOCMUYECKWUX MPOrPaMM HayyHOro u
NPUKNA[HOTO Ha3HayeHus — Takas AOroBo-
peHHOCTb ObiNa OCTUIHYTA MO UTOraM BCTPEYM
rnasbl Pockocmoca Wrops Komaposa v renau-
pektopa CNES XaH-WBa Jle lanns 20 despans
2015 r. Toraa pyKOBOAUTENM AareHTCTB 06Cyan-
7N COCTOSHWE W NEepCneKTUBbI [BYCTOPOHHErO
COTPYAHMYECTBA M MOANMCANMU AeKNapauuio o
HaMepeHWAX NO AOArOCPOYHON Koomepauuu
B 06nactu uccnefoBaHuii kocmoca. Bomno-
IeHneM [ONTOCPOYHOTO  B3aMMOBBLIFOAHOTO
napTHepcTBa CcTano npasgHoBaHue 50-netus
pOCCUIACKO-(PPaHLY3CKOro COTPYAHMYECTBA B
Kocmoce.

V MMpe3upeHT HaunoHanbHOro LeHTpa Kocmuyecknx nccnegoanuii ®panuum (CNES) XaH-UB Jle Fannbk nocne TopXXecTBeHHbIX MEPONPUATUIA OCMOTPen

3Kcnosunymio MemopuanbHoOro Myses KOCMOHaBTUKWN
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B. ®eguu* cneynanbHo
ana «HoBocTe KOCMOHABTUKU»

108-muHyTHbIA nonet t0.A.TarapuHa nop-
TBEPAMN MHEHME YYeHbIX 0 BO3MOXKHOCTH npe-
OblBaHUA YenoBeKa Ha opbuTe, HO 3T 6bIIO
TONbKO Havano. Cnepytowuii 3Tan 0CBOEHMUs
KocMOCa 3aKflouancs B onpejeneHun Bo3-
MOXHOW MpPOAJOSIKUTENLHOCTU OPOUTANBHOMO
nofieTa YesoBeKa B OKOJO3EMHOM KOCMUYe-
CKOM NPOCTPAHCTBE MO TPAeKTOPUM, NPOXO-
AAWENA HUKE PafMaLMOHHBIX MOACOB 3emau
(500 km). BTopoii nmonet fonkeH 6bin cTaTh
0onee CNOXHbIM 1 6onee BaXHbIM ANS HAYKK:
BO BPEMSA A/IUTENbHOTO NPebbiBaHUA Ha 0pou-
Te Heo6xofMMo Gbl0 M3yunTh BO3fAelicTBME
HEBECOMOCTM Ha OpraHu3M U ero nocnep-
CTBWUS, CMOCOOHOCTb YenoBeKa BLIMONHATbL B
noneTe Te WU WHble AeACTBUSA, MPUHUMAThL
npaBubHble pPeleHns, oCyWecTBAATL NpUeM
NnLWLK, cobI0AATL PEXUM CHA W OTAbIXA B IKC-
TpPeMasbHbIX YCI0BUSAX.

lpefBapuTeNbHO yYeHble U3yyunu pe-
3ynbTaThl MPepbAYLNX 3anyCKoB KOCMUYe-
CKMX annapaToB C pas3nuyHbIMU Buonoruye-
CKUMU 06beKTaMu Ha GopTy Ans noapobHOro
uccnefoBaHus BAUAHUA GaKTOPOB TaKOro no-
JIeTa Ha camble pasHoobpasHble MpoLecch 1
(hYHKLUMM Pa3NnYHbIX MCMBITYEMbIX OpraHu3-
MoB. TaK, B KabuHe kopabns-cnyTHuka «Boc-
Tok 1K» N° 2, BbiBeieHHOro 19 aBrycTa 1960 r.
paketoii-Hocutenem «Boctok» (8K72K) Ha
opbuty 306x339 KM, HaxopuauUcb Ccobaku
Benka u Crpenka, aBe Genble KpbiChl, COPOK
Mblweii (6enbie 1 YepHble), MyxXu 4po30dubl,
CeMeHa KyKypy3bl, MWeHULbl, ropoxa, Jiyka v
Apyrve o6bekTl. Ha 18-m BUTKe B COOTBET-
CTBWW C NPOrpamMMoil NONETa, N0 3aN0KEHHbIM
€ 3emnu gaHHbIM Kopabib 6bin CBEAEH C OpoU-
Tbl U ycnewHo npusemnuncs B KyctaHaiickoii
obnactu Kasaxckoit CCP. Bnepsble B uctopumn
WBbIE CYLLECTBA, COBEPLIMB AJUTENbHbINA Op-
OuTanbHbI nonet, 6GaarononyyHo BO3BpaTU-
JINCb Ha 3emnio. ITOT CYTOYHbIA KOCMUYECKUN
3KCMEPUMEHT [an MCKMNOYUTENbHONM BaXHO-
CTM MaTepuan o BAUAHMM (aKTOpPOB noseTa
B KOCMUYECKOM MPOCTpaHCTBe Ha du3nono-
TMYECKUe CUCTeMbl Pa3HOOOPasHbIX KMUBbIX
OpraHu3moB.

* Qedur Banenmur Bnadumuposuy, semepa+ PBCH
u Kocmodpoma [lneceyk; y4acmHuK y4ebHo-60esbix
nyckos MbP P-7 (8K71) u dpyeux.
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39 neT peHopay
HOCVMIOHaBTa-ABa

H ro6unnero nonera lepmana TuroBa

CoBepwuTb NepBblii B MUpe ANUTENbHbIN
opbuTanbHbIi MONET B KOCMOC C BbINONHE-
HWeM CNOXHOW NporpaMMbl OblN0 AOBEPEHO
Oonee NMOArOTOBNEHHOMY Kak (n3Myecku, Tak
W TexHuueckn aybnepy kocmoHasta N21 lep-
maHy Crenanosuyy TutoBy. [lo npusHaHuio
pykoBopuTens rpynnel kocMoHasToB BBC, re-
Hepan-neiteHaHTa asuauuu H.[l. KamaHuHa,
TuToB Aenan Bce yBepeHHO, YeTKO, He roBOpA
npu 3TOM JINWHUX CNOB. TakoB 6bin 3ambicen
InasHoro koHcTpykTopa C. M. Koponésa, otee-
yaswero 3a passutue B CCCP nunoTtupyemoit
kocmoHaBTUKK. [locnepHee pelwatouee cno-
BO NpU Ha3HauyeHuu KocMoHasTa Ne1 6bino
3a C.M.KoponéBbiM, 0 YeM HarnsagHo ceupae-
TeNbCTBYeT [OKYMeHTaNbHbI Kajp 3acepa-
Hus TocypapcTBeHHo Komuccum 10 anpens
1961 r.: nepef 06bsBAEHUEM HaMUNUUM KOMAH-
Aupa kocmuyeckoro kopabns (KK) «Boctok»
C.M. Koponés 4yeTko Hanucan, nofyepKHyn Ha
3anucke «larapuH» v OTOABMHYN €e No He-
6onbwomy crony 6ausko croswemy H. M. Ka-
MaHWHY, [O 3TOT0 JONTO COMHEBAaBlIEMYCSA B
BbiGope KaHauaaTypsl N2 1.

A Ha npepactapToBOM MUTUHre

3Be3AHBLIM Yac

6 asrycta 1961 r., yepe3 yeTbipe MecsLa no-
Cne MCTOPUYECKOro nepBoro nonera, Mpo-
OUn «3BE3AHbIA» Yac [As CaMOro MOJOAOrO,
26-neTHero (6e3 o4HOro mMecsua) KOCMOHaB-
Ta — cTapuwero neitteHaHTa BBC lepmana Tu-
TOBA.

CoobuieHne TACC: «6 asrycta 1961 roaa 8
Cosetckom Coto3e nponsBefeH 3anmyck Ha op-
OUTY CNyTHUKA 3eMAN KOCMUYECKOrO Kopabns
«BocTok-2». Kopabnb «BocTok-2» nunotupyer
rpaxpanuH Cosetckoro Coto3a neTynk-kocmo-
HaBT Maitop Tutos epmaH CtenaHoBnY».

Kopabnb «BocTok-2» 6bin 3anyleH B
09:00 MOCKOBCKOr0 BpPeMeHU TPexcTyneHYaToil
PH «BocTok» (8K72K) u BbiBEfeH Ha pacuet-
Hylo 0pOUTY C NapameTpamu:

> HAaK/OHeHUe opbumsl K NI0CKOCMU 3KBamMopa —
64°56";

> Bbicoma 8 nepuzee — 178 Km;

> Bbicoma 8 anozee — 257 KM;

> nepuod obpaujeHus — 88.6 MuH;

Mo3blBHO KOCMOHaBTa-gBa — «Openy.
Bnocneactsuu HassaHue «Open» 6bino npu-
CBOEHO JIYHHOMY MOAYNKD aMepUKaHCKOro
Kopabns «AnonnoH-11», ¢ KoToporo nocne
NOCafKM NEpPBbIA B MUPE YENOBEK — aMEPUKaH-
CKMI acTpOHaBT Hun ApMCTpOHT — cTynua Ha
JIYHHYI0 N0BEpXHOCTb 21 niona 1969 r.

[ly6nepom KocMoHaBTa-ABa Obln yeTBep-
Tbiil B NepBoil «lwecTepke» AHApUAH Hukonaes.

B nepuop BoiBepgerus «Boctoka-2» Ha Tu-
TOB3, KaK M paHee Ha larapuHa, aeiicTBoBanu
neperpysku, Bubpauuu PH, wym paboTaiowimux
asurateneii. BosgencTeue 3Tux aktopos npu
sbiBoge KK Ha op6uTy KocMoHaBT-ABa nepe-
Hec BMOSHe VAOBNETBOpPUTENbHO. B nepeyio
MUHYTY HeBecomocTyn y I.C. TutoBa BO3HUKNO
ouwyueHne, 6yaTo OH NETUT B NEPEBEPHYTOM
noNoXeHun. Yepes MUHYTY-NOATOPbI ITO OLLY-

weHne ucyesno. lepmaH CTenaHoBUY cHAN
nepyaTku, OTKPbIN FTEPMOLLIEM U NPOBEPUN CO-
CTOsHME 000pPYAOBAHUA U PA3UYHbIX CUCTEM
Kopabas.

CBA3b ¢ 3emneit ocywecTBaanach OT ABYX
NpUeMHUKOB, PaGOTaBWNX B KOPOTKOBOJHO-
BoM ¥ YKB-guanasoHax, npuyem OfuMH U3 HUX
paboTan Ha OfHO yXO, @ Apyroit — Ha BTOpoe
yepes MUKPOGOHbI, BMOHTUPOBAHHbIE B repMo-
wnem ckadaHapa, a TakxKe Yepes MUKPOGOHI,
pacnonoxeHHble B kKabuHe Kopabns, KOTOPbIMU
MOXHO OblI0 MO/Mb30BATLCSA, OTKPbIB repMo-
wnem. CnbiwmmocTb 6bina 6e3ynpeyHoii.

Bce npubopbl ObinM BLINOAHEHB! HA NONY-
NPOBOAHUKAX C UX BbICOKOW YYBCTBUTENLHO-
cTbto. Tpu NNoOXoii CABILMMOCTM KOCMOHABT
MOT NoNb30BaThCs Tenerpadom. B kabuHe ko-
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pabns 6bina ycTaHOBAEHA «aBTOMaTMyecKas
cTeHorpaductka» — 6OpTOBOI MarHUTOGhOH,
KOTOPbIi aBTOMATUYECKM BKJIKYANCA Kamzabli
pas, Koraa KOCMOHaBT HauMHan roBopuThb. Kpo-
Me pajuoannapatypbl W TenerpagHoii cBA3M,
Ha KK «Boctok-2» umenacb TeneBusnoHHas
annaparypa, cnocobHas nepefartb u3obpaxe-
HMe KocMoHaBTa Ha 3emmio. Ha 6opty KK Ha-
XOAWIUCH [iBE TENEBU3NOHHbIE YCTAHOBKM, Ka-
XAaA U3 KOTOPbIX MMeNa CBO TeNeBU3UOHHbIN
NpUEMHUK.

Kak B nepuop, npepawecTBoBaBWUMA 3a-
nycky KK «BocTok-2», TaK 1 B TeyeHue Bcero
noneta acTpodusnyeckmne obcepBaTopum u re-
nuodu3MYecKne CTaHLMM B PA3NIUYHbIX MeCTax
Cosertckoro Colo3a Benu HenpepbiBHbIE HabNH0-
AeHus 3a coctosiHem ConHua. C nomoubto
annaparypsbl, NOAHMMAEMON Ha Wapax-30HAaX,
perncTpupoBanacb MHTEHCUBHOCTb KOCMUYe-
CKOW papnaumuu B cTpatocdepe.

C uenblo KOHTPONA 3a PafMaLMOHHON 06-
CTAHOBKOIA HA 60PTY «BOCTOK-2» NpUMeHANach
AO3MMETpUYecKas annapatypa, MoKasaHus
KOTOpOIi nepefaBanuCcb Ha Ha3eMHble MYHKTbI
HabnopeHua. Kpome TOro, KOCMOHaBT-ABa
UMen MHANBUAYANbHbIE JO3MMETPBI, N0O3BOJA-
jomne U3MepATb CyMMapHyl [03y U OLeHu-
BaTb XapaKkTep u3nyyeHus. B cnyyae ecnu Gbl
60pTOBOM [03MMETP MOKasan onacHoe AnA
3A0POBbA HEMpefBUAEHHOE NOBbILEHIWE YPOB-
HS pafMauMu B KOCMUYECKOM MPOCTPAHCTBE,
MOXHO ObIJI0 NPUHATH PelueHre 06 IKCTPeHHO
nocagke kopabns. OfHako paguaLuoHHas 06-
CTaHOBKA B OKOJI03€MHOM KOCMUYeCKOM npo-
CTPaHCTBE NMepej HayanoMm 1 BO BPeMs noneTa
KK «BocTok-2» Gbina 6naronpuaTHoii.

KoHTponb 3a nonetom Kopabns u co-
CTOSIHMEM KOCMOHaBTa obecreyuBana ceTb
HaseMHbIX uM3MepuTenbHbix nyHkToB (HUI),
Haxoaswuxcs B6au3u Esnatopuu, T6unuck,
Ihxycansl (KasaxcraH), Konnaweso (nog Hoso-
cnbupckom), YnaH-Yaa (bypstus), Yccypuiicka,
Metponaenoscka-Kamyatckoro. MonyyeHHoe ¢
6opTa Kopabna nsobpaxeHue Ha IKpaHe QK-
CMPOBANOCh Ha MIEHKY.

Pa6ota mn 6bIT Ha opbure

Mocne sbixoga KK Ha opbuty Tutos gonoxun
Ha 3eM0 0 COCTOSIHMM BO BPeMs MPOXOXze-
HWsl aKTUBHOTO Y4acTKa NosieTa, npu Hactyne-
HUU HEBECOMOCTU M O CaMo4yBCTBUM B 3ITOM
obctaHoBKe. 060 BceM 3TOM 6bina chenada
nepeas 3anucb B bopToBOM XypHane Kocmuye-
ckoro Kopabns «BocTok-2», Ha 6enoit 06n0xkKe

KOTOPOro Bbile HAa3BaHWA Gbli BLITECHEH 30-
notom rep6 CCCP. 3anuck B 6opmkypHane fe-
Nlanacb KapaHaawoMm, NpUBA3aHHbIM K KOPEeLIKY
XYpHana LWeNKoBbIM LIHYPKOM.

B cooTBeTCTBUM C NONETHBIM 3afjaHNEM Ha
nepsom Butke B 10:00 IMB T.C. TutoB BKIO-
YMN pyyHOe ympaBleHUe W COPUEHTUPOBaN
Kopabnb B npocTpaHcTBe. Bnocneacteum oH
TaK oueHnn 3PHEeKTUBHOCTb CUCTEMbI PYYHOM
opueHTauuu: «Ynpaenstb Kopabnem nerko,
yA06HO, MOXHO OPUEHTUPOBATb €r0 B t06OM
33flaHHOM TMOJIOXEHWUM W B NI0O0OA MOMEHT
HanpaenaTb Kyaa Hapo. fl yyBcTBOBAnN Cebs
X035iMHOM Kopabns. OH Obin nocnyweH moeit
BOJIE, MOUM pyKaM». [TOBTOPHO py4yHOe ynpas-
NeHne 6bi10 0NPo6OBaHO Ha CEAbMOM BUTKE.

B Havyane Toporo BuTka lepmaH npucty-
nua K HaboaeHUAM W BNEepBble B WUCTOPUM
YenoBeYeCTBa NPOBeN pyyHyto hoTo- 1 BUAEO-
CbEMKY 3eMHOIi NTOBEPXHOCTY 1 3BE3JHOT0 Heba
KuHokamepoii «KoHBac». CbemMKu Benuch yepes
WNIOMUHATOPbI OTAENbHBIMU CEaHCAMM Ha Mpo-
TAXeHUN Bcero noseta. MonyyeHHble CHUMKM
MOBEPXHOCTU 3eMAU ABUAUCH LEHHbIM MaTe-
puanomM Ans BOEHHbIX W METEOpOJIOroB, W3y-
YaBLMx o6nayHble NOMA, NOTOMY YTO NO3BONSA-
JIN OLEHUTL NEPCNEeKTUBbI METEOPONOTNYECKUX
“ccnefoBaHmnil C NOMOLLbIO CNYTHUKOB 3eMnu.

Ha TpeTbem BuTke, B 12:30 IMB, B nouya-
COBOM pacnucaHuu Gbin npegycmoTpeH obep,
a Ha Wwectom BUTKe — yxuH. Ocoboro anneTu-
Ta He OblNo, HO, HE33BUCMMO OT KeNaHus uin
HeXeNnaHus, 3aaHue NPUHUMATb NULLY HYXHO
0blN0 BEINONHATL. CTOUT 3aMETUTb, YTO MOECTb
B Kopabsie B yCN0OBMAX HEBECOMOCTM [JOBO/bHO
CNOXHO. HeBo3MOXHO HanuTb BOAY B CTaKaH
13 TEpMOCA: BOAA W3 HEro He BbIIbETCS, Aaxe
ecnu Tepmoc OyaeT ONPOKUHYT TOPJbIWKOM
BHW3, MOTOMY 4YTO BOAa HeBecoma. Ho ecnu
VAApUTb N0 JHY TEPMOCA, TO BOAA M3 HETO Bblil-
LEeT 1 NONMbIBET M0 BO3[YXY, CBEPHYBWMUCH B
wap, YTo MOXEeT MPUBECTU K Ype3BblYaliHbIM
CUTyauMAM NpW nonajaHuM Takoro Wwapa Ha
3neKkTponpnbopel, 3nekTpoobopynoBaHue K
T.4. Mpobnembl MOrNIX BbI3BATL U Apyrue npo-
LYKTbl, @ TaKXe KpOWKM OT HUX. BoT nouemy
KOCMOHABTY Obl1 NPUTOTOBEHbI AN NUTAHUSA
cneyuanbHble 611043, 3aKN0YEHHbIE B TyObI, @
BOJa HaxoAunach B pe3epayape 13 nonuaTue-
Ha, No3BoNsLWeM CBOOGOJHO ee ynoTpebnsTh B
YCNI0BUAX HEBECOMOCTH.

OcHOBYy NWLWeBOro pauuoHa COCTaBAAIM
niopeobpasHble NPOAYKTH, MNOMElWEeHHble B
MsArkue TyObl B KOHTEHepe Ans nuwm. Ha nep-

Boe Obll KOHLEHTpaT cyna-niope. Bec Ty6bl Ha
3emne Gbin TOYHO onpepeneH: 150 rpammos.
KoHLeHTpaT u3 Tybbl BbIAABNMBANCA NPSAMO B
poT, kak 3y6Has nacta. Cyn nonaranoch ectb ¢
XN1€60M, KOTOpbIi GblN UCNeYeH B BUAE HeGONb-
WKX WapuKoB. Xneb 0TKyCbIBaNCA HeGoNbWNUMU
nopuuAMHK, NOTOM €ro Hafo ObIN0 pas3kesaTb U
NpornoTUTb. 3aTeM ONATb BblAABAMBANACH HO-
Bas nopuusa cyna u cbepanacb. M Tak 4o oKoH-
YaHUsA Npuema nepeoro.

Ha BTOpoe - MACHOW UM NEYEHOYHbIN
nawrtet. Ha TpeTbe — cnagkoe: YepHoCMOpo-
AVHOBBIN COK, U3 Ty6bl OH BbIXOAMN CBOGOAHO.

Tak BnepBble B KOCMOce 6bin peleH BO-
npoc C NUTaHWeM, o Yem Ha 3emnio Gbina ne-
penaHa Kpatkas paguorpamma: «Moobepan,
CaMOYyBCTBUE OTIUYHOEY.

Mo OKOHYaHMM YacoBOro NocneobefeHHo-
ro otabixa l'epma TutoB cienan uszapagky,
YNPaXHeHUs KOTOpPOi 6blaM MOArOTOBAEHBI C
yYeTOM YCNIOBUA Noneta B KOCMUYECKOM KO-
pabne: Hapo GbINO «NpopaboTaTb» BCE rpynmbl
MbIlIL, AATh UM COOTBETCTBYIOLLYIO HarpysKy.
04HO M3 yNpaXHeHWil 3aKN04anoch B TOM, YTO
KOCMOHABT, NPUBA3ABLUNCH PEMHAMMU K Kpechy,
MbITAaeTCA 0TOPBAThb OT Hero Teno. [pu 3ToM
HaNpYXWHUBAKOTCA MYCKYNbl, PEMHU [ABAT Ha
rpyab. MoTOM fenanuchb AbixaTeNbHble ynpax-
HeHus.

C wecroro BMTKAa noneta y KOCMOHaBTa
Hayanocb PacCTpoOiCTBO BECTUOYNAPHOTO an-
napaTa: CTao CKa3blBaTbCs BO3AENCTBUE HeBe-
comocTi Ha opraHu3m. Korpa Masen lMonosuy,
noAAepXKMBaBLUNIA CBA3b ¢ 6OPTOM KOpabnsa Ha
npuctaptosom HWMMe, cnpocun y Nepmana: «Kak
CaMOYyBCTBUE?Y, OH KOPOTKO U YeCTHO OTBETUN:
«XpeHoBoe». [losBunace C€nabocTb, TOWHOTA,
PBOTHbIE MAcChl OKyTanu Teo. Tak Bnepsble npu
ANUTENHOM NPebblBaHNN B HEBECOMOCTH Yeno-
BEK OWYTU €e BAMAHWE Ha OpPraHM3M, NOHAB,
4TO OHa ABnsetca Bparom N2 1 ona akunaxei.

Mo pekomeHaaLuWn Bpayeil HeKOTOpoe Bpe-
ma [.C.TuTOB cupen c 3aKpbiTbIMM Fnazamu.
Mocne atoro cTano nerye. KocmoHaBT 3ameTtun,
YTO HEMpUATHbIE OLLYLEHNA NOABAANUCH Yalue
BCEro B TeX CNyyasx, KOraa OH Aenan peskue
ABUKeHMA ronoBoit. [locne 3aHATUA UCXOJHOTO
MONOXKEHUS U HAXOXKAEHUSA B HEM B TEYEHME He-
CKOMbKMX MUHYT NI0X0€ COCTOAHME Ha KaKoe-
TO BpeMs 1cyesano.

PaboTocnocobHOCTb  OpraHu3mMa MOXHO
ObII0 BOCCTAHOBUTL MOC/E [JMTENbHOMO OT-
Ablxa HepBHOW cucCTeMbl BO Bpema cHa. [loa-
TOMy C 7-ro no 12-i BUTOK, Korga «BocTok-2»
noytn He npoxopun Hapg tepputopueir CCCP,
no nporpamme nonaranca coH u otapix. OgHow
U3 3afay Nporpammbl CyTOYHOTO noseTa bbino
BbIACHUTb, MOXET JIN YeNIOBEK CNaTh B KOCMOCE.
BbinonHuTL 3aaady TutoBy Gbino Henerko. Ha
BOCbMOM BMTKE OH 3aKpenun cebs npuBA3HbIMU
PEMHAMM B Kpecse, HO KPenKui COH npuLien He
cpa3sy. Ha kopoTkue MrHOBEeHUS OH HECKONbKO
pa3 npockinancs Ha AecATOM M OfMHHAALATOM
BUTKax. 10TOM, Yepe3 HeCcKOobKO NOMbITOK, yC-
HYN KpemKo, N03TOMy MPOCMan CeaHc CBA3N B
02:00 Yepe3 KOPOTKOBOHOBYIO PaguOCTaHLMIO
XabapoBCKa v BbilWeN Ha CBS3b C 3emAeit ¢ ono-
3A4aHueM, yCbllwaB nocne CHa CBOM MO3bIBHO
«Open». Moyt fBa yaca OT Hayana BWUTKOB,
NPOX0AALMX Hag fanbHeBOCTO4HbIMU HTamu,
B LleHTpe ynpaBneHus nonetom ¢ KOCMOHaB-
TOM-7Ba He 6blN0 CBA3W, U TaM TOTOBUAUCH K
XYALEeMY, OfHAKO BbIACHMNOCh, YTO OH MPOCTO
npocnar, 0 YeM 1 LONOXUA Ha 3emAto.
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Bo3spawmenne

Mporpamma noneta Ha KK «Boctok-2» 6bina
BbIMOSIHEHA, W NPEACTOAN CNOXHbIA 3aK04N-
TeNbHbIA 3Tan — CHUXEHWE 1 nocagka. 7 aBry-
cta 1961 r. B Hayane 17-ro BUTKA B COOTBET-
CTBMM C NMpOrpammoii noneta 6bina BKNOYEHA
aBTOMaTUKa, obecneynBanwas Cnyck v npu-
3eM/eHne Kopabs B 334aHHOM pailoHe.

Kocmuyeckuii kopabnb Hauan npouecc
OpueHTauuu nepes cpabaTbiBaHUEM TOPMO3-
Hoil fBuratenbHoit yctaHosku (THY) Ha yaa-
neHunn 8000 kM oT MecTa nocapku. OpueHTa-
LMA NPOBOAMNACH aBTOMATUYECKM MO JATUYUKY
ConHua. TOY BkAounnack 1 otpaboTana 45 ce-
KYHA, CHU3MB CKOpOCTb Kopabns u obecneuns
ero cxog ¢ opbutel. Ho yepes 12 cekyHp nocne
OKOHYaHus paboTel T[Y HewTaTHO npowno
otgenexne npubopHoro otceka (M0) kopabns
0T CnycKaemoro annapara (kabuHa KoCMOHaB-
Ta). Kak noToMm BbISCHWAOCH, NPUYNHON CTana
owunbKa B MOHTaXe 3NneKTpolenei, u3-3a Ko-
TOpOIt He OTCTpenunachL repmonnara 3neKTpo-
pasbemoB Kabenb-MauyThl, COefMHABLIEN [ABa
oTceka. [pn BXOXAEHUN CBA3KN HA OTPOMHOW
CKOpPOCTM B MIOTHble COM aTmoctepsl KU3-3a
a’pofMHaMMYeckoro Harpeea o6onoyek oT
TPEHUS OHW Pa3orpenncb A0 MaKCMManbHOI
Temnepatypsl 3500°C, 3a cyeT yero cBA3bIBalo-
LMt OTCEKN Kopabns 3nekTpokabenb oTroper,
1 mocne 3TOro NpoM30LW0 pasaenexue.

Mocne cBO6OAHOrO NajeHWs Cnyckaemo-
ro annapata (CA) go BbicoTsl 7000 MeTpoB oT
cpabaTbiBaHUA JaTyMKa aTMOC(EepHoro Aas-
JIeHNA NPON30LLEN OTCTPEN KPbIWKK BXOAHOTO
ntoka N21 n KatanynbTMpoOBaHUe Kpecna C Koc-
MoHaBToM 13 CA c aBTOMaTM4yeCKUM BBOZOM B
AeiicTBue cTabunusupyloliero napauwtora. Mpu
NOCTUXeHUM BbIcOTbl 4000 M BBENCS OCHOBHOW
napawioT, NPOM30LWN0 OTAENeHUe KaTanynbT-
Horo kpecna. CnycTUBLKCH C 3TOW BbICOTHI CO
CKOPOCTbIO 6 M/C Ha mapalioTe C APKO-OpaH-
XeBbIM Kynonom, B 10:18 IMB KocMOHaBT npu-
3eMIUICA Ha BCMaxaHHYl 3eMl0 B HECKONb-
KWUX KUOMETPax K Iory OT HaceNeHHOro NyHKTa

—

KpacHbiit Kyt CapaToBckoit obnactu*, B 30 me-
Tpax oT enesHoi goporu Ypbax — KpacHbiii
Kyt — HoBoy3eHCK, No KOTOpOIt 3a HECKONBKO
AECATKOB CEKYH[, [0 3TOT0 npoexan noesp,.

B paitoHe nocagku Obln CUAbHBIA NOpbI-
BucTbili Betep, noatomy I.C. TutoBa BMmecTe C
napawioToM OTHECNO OT TOYKWU NMpU3eMneHus,
HO BCMaxaHHas 3eMNs, KaK ynop, nomorna emy
VAEpXaTb NapawioT OT AanbHeilwero nepeme-
weHus. Cnyckaemblii annapat npu3emanncs
Hepaneko, No ApYryt CTOPOHY XKenesHoi fo-
poru, cnycTuBLWKCh € BbICOTHI 2500 M Ha CTpO-
nax 60/bWOro OpaHXeBoro napawwTa.

Yepe3 HEKOTOpOe BpeMs Nocne Npu3em-
nenus I.C.TutoBa camoneToM AOCTaBMAKU Ha
00KOMOBCKYl0 fayy (Hebonblioe [ABYX3Tax-
HOe KMpNU4YHOe 3haHue) Ha Gepery p. Bonru
B . KyiiGbiwese (HbiHe — Camapa)**. 3ty favy
KOCMOHaBTbI Ha3blBaM KKOCMUYECKUM NpuUya-
JIOM», Ha KOTOPOM MPOBOAMICA MOCNEnoneT-
HbIl MELULMHCKWIA OCMOTP KOCMOHaBTa, €ro
OTAbIX, AoKNaA [ocynapcTBeHHON KOMUCCUM U
npecc-koHdepeHuus. FepmaHa TutoBa BCTpe-
Yanu HecKoNbKo GNU3KMX [py3eii-KOCMOHAB-
TOB, B TOM yucne u HOpuit FarapuH, npunetes-
wuit BMecte ¢ H. M. KamanuHbim 13 KaHagbl.

06was NpOAOMKUTENBHOCT  OpPOUTAsb-
HOro noneta KOCMOHaBTa-fABa 6-7 asrycra
1961 r. coctaBuna 25 yacos 18 muHyT. B Te-
YeHue 3TOro BpemeHn OH coseplun 17 But-
KOB BOKpYI 3eMAu, NposieTeB Npu 3TOM CBbllle
700 ThIC KM.

BaskHbIe pe3yAbTaTsl

Bo Bpems nonera I. C. TutoB perynspHo Ben pa-
AMONEPEroBOPbl C HA3EMHbIMU MyHKTAMU CBSi-
31, genan HeoGxoauMble 3anucu B GOPTOBOM
XypHane. Mo 3aaaHuio Bpayeii OH YeTbipe pasa
Opan TecToBble NPObLI AN U3yyeHUs BeCTUOY-
NAPHOrO annaparta, KOTOPbIA WrpaeT BaxHylo
posib B OpPUEHTALMM YeNoBEKA B NPOCTPAHCTBE
1 CTPOrOi KOOPAMHALMN ABUXEHUI B HEBECO-
mocTu. [Tpn BANTENBHOM HAaX0XAEHUN B Hell Be-
CTMOYNAPHBI/ annapaT HauyMHaeT «HacToBaTLy,

* [lamamHuk Ha Mmecme nocadku ycmaxosneH 8 moyke ¢ kKoopouHamamu 50.8526° . w., 47.0204° 8. 0.

** B Hacmosuwee spems 3mo caHamoputi Muno6opoHs! «Bosea»; asmop omosixan mam 8 cenmsbpe 2007 e.
*** ( camozo Hayana co30aHus ompsda, K020a omobpaHHble KaHAUOAMBbI KUAU 8 Ka3apMe BOEHHbIX CMpo-
umeneli Ha meppumopuu LlenmpansHozo aspodpoma umeru M. B. ®pyH3e Ha XopowiescKom wocce, cembu
Monosuyeli u Tumossix 04eHb noopyxunucs. ocre nepeesda nemom 1960 2. 8 HOBbIL dom 95 no JleHuHcKomy
npocnekmy, 8 KOmopom cemeliHbIM KOCMOHABMAM NPedoCMagaANUCs OMOe/bHbIe KBAPMUPSI, 3MU 08e cembl,
He JKenas paccmasambsCs, NOCeaUNUCt BMecme 8 08YXKOMHAMHOU Keapmupe.
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BbI3bIBAA Y YesoBeKa yKauuMBaHue BMIOTb A0
TOWWHOTHI, FOIOBOKPYKEHWE, YACTUYHYIO noTe-
pio NPOCTPAHCTBEHHON OPUEHTUPOBKY.
Mo3paHee, BO BpeMA OAHOTO M3 NMONETOB Ha
CBEPX3BYKOBbIX CamMoneTax B LleHTpe noarotos-
Ku netynkos-ucneitateneit BBC (929-in MNNL
MO umenun B.T1. Ykanosa B AcTpaxaHckoi 00-
nactu), I.C. TutoB pacckaseiBan MapuHe Jlas-
peHTbeBHe [lonoBMY***: OH He Mor onpege-
NUTb, B KAKOM NMONOXKEHUN HAXO[ATCA €r0 PYKH.
XoTen NpMKOCHYTbCA PYKOW K rnasam — a oHa
0Ka3anacb BbICOKO Haf ronoBoi U T. A.
Kpome peakuuu BecTubynspHoro annapara
B HEBECOMOCTU, OH OLLYLIAN HapylieHus paboTl
OMOPHO-ABUTATENLHOTO annaparta W fblxaHusa
Npy OrpaHUYeHnn ABUTaTENbHON aKTUBHOCTY.
0 nnoxom camo4yBCTBMM BO Bpems noneta lep-
MaH TuTOB NOAPOGHO AONOXMWI Ha 3acefaHum
locynapcTBeHHO KOMUCCUM, OTKPBITO M NpAMO
3asBUB, 4TO 6e3 COOTBeTCTBYIOLWENH NpeaBa-
puUTENbHON MOArOTOBKM B BECTUOYAAPHOM OT-
HOWEHMM B KOCMOC NeTaTb Henb3s. B cBoeit
NOACHWTENBHON 3anucke Bpayam epmaH Tutos
noapo6HO M3103KMA CBOW HabnoaeHus. Mocne
3TOr0 NONeTHl B KOCMOC bl NPUOCTAHOBIEHDI,
a nporpamMbl U METOANKM KapANHANbHO N3MeHe-
Hbl C LiesIblo NOArOTOBKY B YCNOBUAX KPaTKOBpe-
MEeHHOW HeBeCOMOCTHW, CO3AaBAEMON B 3eMHOIA
obcraHoBKe. [lepBbiit MoneT nocne rofuyHoro
nepepbiBa cosepwun AHApuAH [puropbeBuy
Hukonaes 11 aBrycta 1962 r. Ha KK «BocTok-3».
HecmoTps Ha Gonbluylo CNOXHOCTL none-
Ta «BocToKa-2» 1 HacbllWEHHOCTb NPOrpaMMmbl,
OblNN NONYYEHbl BaXHble faHHble. Pe3ynbTaThl
NCUXONOTUYECKUX TECTOB U CaMOHabMI0AeHNH,
KayeCTBO W NOJIHOTA BbINONHEHHOrO NOJETHOrO
3aflaHuA NO3BONUAN YYeHbIM CAENATb BbIBOJbI:
@ BO-NEPBbIX, O COXPAaHEHWUN YMCTBEHHOI
paboTOCNOCOBHOCTM W COCTOAHWM  BbICLIE

V¥ Mecrto npusemnenuns lepmana Tutosa B 1963 r.
W B HacTosAllee Bpems




A Hwvkuta Xpyuwes, lepman Tutos, IOpuii FarapuH, Muxaun Cycnos u Jleonun BpexHes.

Asponopt BHykoBo, 9 aBrycta 1961 rona

HEPBHOI JeATebHOCTM KOCMOHABTA B YCNIOBU-
sx 6os1ee YeM CyTOYHOro opoMTaNbLHOTO Noseta.
[inutenbHoe npebbiBaHWe B YCNOBUAX HEBECO-
mocty He Bbi3sano y I. C. TutoBa kakux-nn6o na-
TONOMMYeCcKnx paccTpoicts. OTmMeyanuch nuwb
HEKOTOpble M3MEHEHWs CO CTOPOHbI BECTUOY-
NAPHOTO annapata, NpoABAAKWMECH B Henpu-
ATHBIX OLLYLIEHUAX, UCYE3AIOWMX NPU 3AHATUM
KOCMOHABTOM MCXO[HOTO MONOXEHUs B Kpecse;

@ BO-BTOPbIX, O TOM, yTO Bparom Ne1 ans
YenoBeKa B AJIUTENIbHOM KOCMUYECKOM MojieTe
ABNAETCA HEBECOMOCTD;

@ B-TPETbUX, YTO CUCTEMbI XM3HEobecne-
YeHUs Ha Kopabse «BocTok-2» Bo BpeMs BCEro
noneta paboTtanu HopManbHo, a Temnepatypy
B KabKWHE KOCMOHABT perysuMpoBan CaMoCTos-
TeNbHO, U3MeHsas ee o1 10 go 25°C;

® B-UeTBEpTbIX, M 3TO Camoe [NaBHOE,
Gonee 4yem 25-4acoBOil OpOUTaNbHbLIA noneT
I.C.TuToBa CcTan HayanoM MHOrOAHEBHON, a B
JanbHedWweM 1 MHOTOMECAYHOW NUNOTUPYEMOii
KOCMOHaBTUKMU.

C y4yeTom 3TUX BbIBOJOB CMELMANUCTbI
CTanu AymaTb, Kak B 3eMHOI 06CTaHOBKe NOA-
rOTOBWUTb OpPraHWM3M YenoBeKa K COXPaHEHUIo
ero paboTocnocoGHOCTU npu  BO3AEACTBUM
HesecomocT. CHayana MWKpoOrpaBuUTaLuio
«Cco3paBanu» Ha uctpebutene Mur-15, rge oHa
anunace 40-45 cekyHg, HO 3Toro Gbio Mano,
TaK KaK npoBepsemble ObIN NPUCTErHYTHI PEM-
HAMM GE30MaCHOCTU M HE MOTAN «CBOBOAHOY
netatb. Torga Gbina obopygoBaHa NeTakwowas
nabopartopus Ha nepsom B CCCP peakTuBHOM
naccaxupckom camonete Ty-104 (Ha 6a3e nep-
Boro B CCCP peaktnBHOro 6oMb6apaupoBLiMKa
panbHelt aBnauuu Ty-16*), a B ganbHeiwem —
Ha Wn-76, rae HeBecoMoCTb Aimnack 23-27 ce-
KYHA, HO GblI0 MHOTO MECTa, U KaHAMAATbl B
KOCMOHABTbl MOFM MepeMmelyatbcss oT GopTa
K 60pTY, HaxoAsCb B «CBOOOAHOM» NNABAHMMK,
MMWUTUPOBATL PaboTy C NyNbTamu, OTBEYATH HA
BOMPOCHI C 3eMu, NPOBOAUTL 3aniaHMpOBaH-
Hbl€ 3aMUCH, NPUHUMATBL NULLY U3 TY6 1 apyroe.

lMo3gHee MMMTALMWA YCIOBMIA HEBECOMOCTY
ocyllecTBasnacb B cneuyuanbHom GacceiiHe
c 0TpaboTKOM B HEM BCex Omepauuit npu Bbi-
X0fle KOCMOHABTa B OTKPbITOE KOCMUYecKoe
NPOCTPAHCTBO [Af NPOBEEHUA KaKUX-116o
PEMOHTHbIX pa6oT.

* B 1959 2. no amomy camonemy asmop OKOHYuN
B0GHHOE ABUALUOHHOE YHUULYE.

TOp)KeCTBeHHaﬂ BCTpEYa
BcTpeya B MockBe KoCMOHaBTa-figa 6blna He
MeHee TOPXKEeCTBEHHOM, yem cobbiTe 14 anpe-
s 1961 r. YuntbiBas npepbiaywmuin onbIT, 31a
BCTpeya Obina TWATENbHO ChiaHMpOBaHa.
TopecTBO Npoxoauno Ha BHykoBckom aspo-
ApoMme. Ha TpubyHe, yKpaleHHOi 3HaMeHamu
u uBetamu, Haxoguncs Mpesugnym Lentpans-
Horo Komuteta napTuu Bo rnase c [lepBbiM
cekpetapem H.C.XpylweBbiM, Tam e cToANN
10. A. Tarapun, pogutenu u cectpa I. C. Tutosa.
lepmaH TutoB npuneten Ha camonete Un-
18, KOTOPbIA NOAPYAUA U OCTAHOBUAICA Hefane-
Ko oT TpuGyHbl. KocMoHaBT GbicTpo cnycTuacs
no Tpany, yCKopsAs wWar, npolwen no KpacHom
AOPOXKe W YeTKO OTPanopToBan O BbIMONHE-
Hun 3apaHua H.C.Xpywesy, KoTopblil nocne
AOKNafa 3aK/04YuN ero B 06bATHA.

Mo3xe B Kpemne coctoancs TopKecTBeH-
Hblil MpUeM, Ha KOTOPOM 3a yCnelHoe ocyllecT-
BNIEHMEe KOCMUYECKOro noneTta U NposBneHHoe
npu 3tom myxectso u repousm [.C.TutoBy
ykasom [pe3nguyma BepxosHoro Coseta CCCP
6b1710 NpuceoeHo 3aHue Mepos Cosetckoro Co-
103a C Bpy4YeHueM mepanu «3onotas 3sesfa» u
BTOPOro oppeHa JleHuHa (nepBblit OH mony4un
3a yyacTue B NOArOTOBKE NEPBOro B MUpe nosne-
Ta YenoBeKa B KOCMUYECKOe NMPOCTPAHCTBO Ha
Kopabne-cnyTHuke «BocTok»).

Iocae noaera

Mocne noneta B kocmoc lepmany npepaoXum
3aHATbCA MOAFOTOBKOW M BOCMWTaHWMEM KOC-
MOHaBTOB, HO OH KaTeropuyecku oTkasancs,
3asBUB: «fl He X0uy 6bITb AAMUHUCTPATOPOM —
MHe 6osiblie NoaxoauT pabota no cneyuans-
HOCTU, 1 XO4Y ObITb NOJHOLEHHBIM IETYUKOMY.
OrpoMHoe enaHue NeTatb Hbi10 ero MeYTol 1
CTPaCTbio Ha NPOTSKEHNN BCE XKU3HMN C CaMblX
paHHWX NeT, 4YTO NOATBEPXKAAETCA AAHHBIMU
Ouorpatun 1 CTpeMaeHUeM CTaTb ETYUKOM.

Haxopscb B oTpsfe KocMoHaBTOB, [epMaH
TUTOB MHOFO fIeTaN Ha pPa3HbIX TUMNAX CBEPX3BY-
KoBbIX camoneTtoB. B 1967 r. B ero neTHoit
KHUXKe 6biN0 3anucaHo, Yto oH 800 pas ca-
LMACA B KaOMHbI PasfiNyHbIX TUMOB PEAKTUB-
HbIX CaMOJIETOB.

B cespane 1968r. I.C.TnuToB nepsbiM
CPeAn KOCMOHaBTOB OKOH4MN AKafemuio nme-
Hu H. E. XykoBckoro.

B Havane 1962 r. lepmaH CtenaHosuy 06-
patunca ¢ nucemom B LK KNCC n Coset Mutu-

ctpos CCCP ¢ npeanoxeHnem 06 ycTaHOBAEHUM
[IHA KOCMOHABTMKM B 4ecTb NepBOro noneta
yenoBeka B KOCMOC. ITO MpepsioxeHne Gbino
paccMOTPeHO B KOPOTKMIA CPOK W NpPUHATO.
9 anpens 1962 r. ykazom lpesugnyma Bepxos-
Horo Coseta CCCP peHb 12 anpens 6bin yupe-
XAEH KaK exeroAHslil [leHb KOCMOHaBTUKN.

B mapte 2011 r. no peweHuio 65-i ceccuu
leHepanbHoit Accam6nen O0H 12 anpens npo-
BO3rnaweHo MexpayHapofHbIM AHeM noneta
YenoBeKa B KOCMOC, KOTOPbIV €XerofHo oTme-
YaeTcA Ha MeX[yHapoJHOM YPOBHE.

Bo3pact, 340poBbe, ONLIT U 3HAHWA MO-
3gonann [.C.TutoBY COBepwUTL U BTOPOIA
kocmuyeckuit nonet. C 1966 r. oH He MpocTo
BOCCTaHaBNMBaN NETHble HaBblKK, YCMEWHO
NPOAOXKasA NeTaTb Ha COBPEMEHHbIX CBEPX3BY-
KOBbIX CaMosieTax, a Cepbe3HO Hafieanca cratb
nepBbiM €CM He B JIYyHHOW nporpamme, TO B
COBEpLEHHO CeKPeTHOW Nporpamme MHOro-
Pa30BbIX COBETCKUX a3POKOCMUYECKUX YeNHO-
ko «Cnupanby. Takas nporpamma c 1966 r.
paspabarbiBanacb 8 OKb-155 A. . MukosHa
(HNO «MonHus»). ABMaUMOHHO-KOCMUYECKas
cuctema «Cnupanb» Bkioyana B cebs Mmoly-
HbI TUNEP3BYKOBOW CaMONET-Pa3roHLMK, Npu
CKOPOCTW KOTOPOro, B 6 pa3 npesbllwatoLyen
ckopocTb 3ByKa (M>6), € €ro «CnuHbI» Ha Bbl-
coTe 28-30 KM [J0/KeH Obln CTApTOBaTh OP6HU-
Ta/ibHbI MUOTUPYEMbIA CaMOJIET C PaKeTHbIM
yckoputenem. PyKkoBoauTenem npoekta no
pa3paboTke Op6UTaNbHOrO OfHOMECTHOTO M-
notupyemoro 10-ToHHOro camoneta 6bin ne6d
EBreHbesny Jo31HO-J103UHCKNIA.

FepmaH CtenaHoBu4y TuToB poguncs 11 ceH-
Ta6pa 1935 1. B Aep. BepxHee XunuHo, Ko-
CUXUHCKUI paiioH, AnTaickuii kpaid. OKOHYMB
cpepgHioto wkony B 1953 r., oH B 1955r1. B
20-neTHeM BO3pacTe OKOHYWUI 9-t0 BOEHHYIO
wKony net4nkoB (r. Kyctawan), a B 1957 r. —
CTanuHrpafckoe BOEHHOE aBUALMOHHOE Y4u-
nuie netymkoB (r. Hosocnéupck) no nepsomy
paspsigy, ChaB Ha «OT/IMYHO» 3K3aMeHbl MO
TexHUKe NunoTupoBaHus. Mo oKoH4aHUK aBma-
LIMOHHOrO y4nnuLa B 22-neTHeM Bo3pacTe 6bi
HanmpaBfieH [AN1f MPOXOXAEeHUs AasbHewLuen
cnyx6bl B aBnagusmauio NMBO JleHnHrpanacko-
ro BOEHHOro okpyra B CMBepCKuii rapHU3oH B
26-11 aBnanornk nuctpedutenen Cy-7.

[ins oTpaboTku 3axopa Ha Mmocagky, no-
CafikW, OLEHKN YCTOMYMBOCTH, YNPaABAAEMOCTH
W A3pOAMHAMUYECKUX XapaKTEpPUCTUK Obl
NOCTPOEH NMUAOTUPYEMbIil JO3BYKOBOW aHanor
opbutanbHoro camoneta («u3genue 105»),
KoTopbli B 1977-1978 rr. coseplwua wWecTb
NCMBITaTeNbHbIX NMONETOB C MNAHMPOBAaHWUEM U
nocaakoit Ha BIM nocne oTuenku ot 6ombap-
anposuyka Ty-95 Ha BbicoTe 5500 MeTpos.

B mapre 1969r. T.C.TutoB BO3rnasun
4-in otpen LleHTpa NOAroTOBKM KOCMOHABTOB,
rOTOBMBLIWI NUIOTOB [/ @a3POKOCMUYECKOI
cuctembl «Cnupanby. OgHako B cepeauHe
1970-x rogos 3T0oT npoeKT Gbin 3akpeIT. Kak
BbIPA3UNCA TOTAAWHWA MUHUCTP 06OPOHbI
Mapwan Cosetckoro Coto3a A.A.Tpeuko,
«danTasueit CCCP 3aHMmaTbes He byaeT.

Yepe3s 37 net nocne 3aKpbiTMA yCNELWHOro 1
BaxHoro npoekta «Cnupanby» B CLUA daHTasuio
npeBpaTUAW B peanbHOCTb, CO3AaB NeTatwuii
0ecnunoTHbI 0pOUTaNbHbIA CaMoneT-pa3Bes-
4nK 1 GombapanpoBLmk X-37B: nepBblii pas oH
oTnpaBuics B KocMoc Ha 270 CYTOK B anpene
2010 r., yepe3 fiBe Hefenn nocie nNojnucaHus
porogopa CHB-3. Cnepylownit 3kcnepumen-
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TanbHbIi nonet X-37B npogomkanca Gonee
roaa. CpeacTs NpoTMBOLENCTBUA €My B HACTOA-
Liee BpeMs He CYLLECTBYET, U OH Be3HakasaHHO
MOKET C Pa3NNYHbIX OPOUT FOCTUMHYTDL Haleit
TEPPUTOPUM BCETO 33 HECKONbKO MUHYT, B TO
Bpems kak MBP «MuHutmeH-3» ansa atoro Tpe-
GyeTcs npumepHo 30 MUHYT. Bes nporpamma no
X-37B HaxoauTCA Nof KECTKUM CEKPETOM.

B 1976 r. Gonee MolwHas Kopnopawuus
«JHeprusa» NOf PYKOBOACTBOM aKajemuka
B. M. Tnywko «npofasuna» cBOil NPOEKT COBET-
CKOTo MHOTOPA30BOr0 «YeIHOKa» B paMKax Ao-
porocToslero Komnnekca «3Heprus-bypany,
rNaBHble KOHCTPYKTOPbI KOTOPOro He OTpULa-
71, 3@ HEKOTOPBIMU UCKNIOYEHUAMMU, €r0 KOnu-
pOBaHWA C amepuKaHckoro wattna. Hecmotps
Ha 0YeBUAHbIN GOMbILNIA NONE3HbIA 0ObEM KOH-
turypauumn cuctembl «Cnupanby, 3T0 pasym-
HOe pelleHne reHepanbHbIM KOHCTPYKTOPOM
«bypaHa» B.T.Tnywko Gbno 0TBEprHyTO, U
LNA rapaHTuu pewnnn «bypaH» ckonupoaTth
C KOH(UTypaLun aspoKOCMUYECKON CUCTEMbI
Space Shuttle. Bnepsblie 8 CLIA o pa3pabotke
TaKoi Nporpammbl Kak HauMOHanbHOM, pac-
CYMTAHHON Ha 60 MyCcKOB «YENHOKOBY» B TOf,
npe3upeHT CLIA Puyapa HukcoH o6bsaBun ewe
B 1972 r.

o MHeHMIO pyKOBOAMTENA MCMbITaTeNb-
Hbix nonetoB «bypaHa» reHepan-neinTeHaH-
Ta aeuauuu, netymka-ucneitatens CrenaHa
Anactacosunya MukosHa, 13-3a JOPOrOBU3HbI
OHOPa30BO paKeTbl «IHEPrus» B YyCNOBUAX
(UHAHCOBOrO Kpu3uca € NPUXoA0OM K BAACTH
b.H. EnbumHa nporpamma «3Heprus-bypan» B
1993 r. 6b11a OKOHYATENLHO 3aKpbITa.

K HecyacTblo, efUHCTBEHHbIA feTaBlni
B Kocmoc B 1988 r. «bypaH» noru6 8 2002 r.
npu OOPYLWEHUN KpbIM MOHTaXHO-UCMbITA-
TeNbHOro Kopnyca Ha KocMoapome baikoHyp,
B KOTOPOM OH XpPaHWICA BMEeCTe C rOTOBbIMU
3K3eMNNAPaMmU paKeTbl-HOCUTENS «IHEPrua».

Tak 6e3aapHo u 6e3gymMHO 6bian yrpobne-
Hbl MeHee foporocToAwuit npoekT «Cnnpanb»
W 0YeHb JOPOTOCTOAWMIA U yKe GeccMbicneH-
HbIl MOCNe amepuKaHLeB MPOEKT «IHeprus-
BypaH» coBeTcKoil pa3paboTku.

bonee yem 25-yacoBoit 0pbUTaNbHLIA No-
NIeT BTOPOro YenoBeKa B MUPe U3MEHUN CTaTyC
I.C. TutoBa. OH cTan y3HaBaem, MHOTO €34un No
CTpaHe U 3a pybex, HO Npu BCeil cBOel cnase
1 NoyecTsix 0ObIYHO BCE KE HAXO[UICA B TEHU
tOpus larapuHa. Bo Bpems ofHOro u3 pasro-
BopoB ¢ MaBsniom Monosuyem (B 0Tpsife OH Gbin
CTaplWKHOW W ceKpeTapeM NapTUIHO opraHu-
3auuu) Ha ero npamoil Bonpoc: «He 0buaHo nn
Te6e, 4To Thl He noneten nepsbiM?» I.C. TUTOB
(OH MHOro uuTan, 6T 3pYAUPOBAHHBIM Yeno-
BEKOM) 3ajan €My BCTPeyHblit Bompoc: «Tbl
3Haellb, KTO OTKpbin Amepuky?» M1.P. [TonoBuy
oteetun: «Konym6». Torpa I'. C. Tutos cnpocun:
«A KT0 6b11 BTOpOI?» M. P. Monosuy npusHan-
cAa: «He 3Hatow, Ha uTo I C. TuToB cKasan: «Bot
TO-TO 1 OHOX». 3TUMU CNIOBaMU KOPOTKO, HO EMKO
BCe ObII0 CKa3aHO MO NOBOJY NEPBEHCTBA MoJie-
Ta B KOCMOC. Ha 3TOT BONpOC eMy Np1xoAnaoch
0TBEYaTb MHOFO Pa3, U 06bIYHO OH B LYTUBOW
topme rosopun: «Kopabab-T0 OHOMECTHBIN —
BJBOEM Mbl HE MOF/IM NONETETh...»

Mocne Tparuyeckoii rubenn 0. A. FarapuHa
27 mapta 1968 r. lepmaHy TutoBy, npu BCel ero

N00BY K HEBY, HErnacHo 3anpeTunu neTatb, No-
TOMY 4TO, MOTEPSIB NEPBOTO KOCMOHABTA, HAZOo
Obino 006s3aTeNbHO COXPaHUTL BTOporo. OH
CTpALIHO 3TUM BO3MYLLAJCA U CTPafan A0 KoHLaA
cBoux fHeit. 0TnyyeHue ot Heba cTano Ans Hero
HacTosAlwen Tpareanen. Mo cnoBam ero xeHbl
Tamapbl BacunbeBHbl, «kKoraa oH BUAEN UHBEP-
CUOHHBIIA Cnef, caMoneTa, To MPOCTO Niakany.

B noaTtBepxpeHMe CKa3aHHOrO MpUBOXKY
BblAEPXKKY 13 KHuru M.J1. Monosuy* «Marus
HebGa» (Mocksa, 2007, c.158): «HemHoro nos-
e, yXe nocne ceoero noneta, lepmaH TutoB
KaK-TO B Pa3roBOpe CO MHOI MPU3HANCH, YTO
04eHb Xx0TeN ObiTb NepBbiM TOrAa. 370 6GbINO B
AxTybuHcke, Bo Bpems nonetos. S cnpocuna
ero: «Kak Tbl cnpaBunacs co cBoumMu ambu-
UMAMM, YTO MOJIETeN He MepBbIM B KOCMOC, a
TONbKO BTOPbIM?» W oH oTBeTUN: «PaHblie s
XoTeN GbiTb NEPBbIM — 3TO GbINO YPE3BbIYANHO
BAXHO, NOMyNApHO, Kpacueo. Owenomnsiowas
n3BecTHoCTb. Ho BOT npefcTtaBb Teneps: HOpuio
He pa3peLlarT NeTath, 06eperawT ero, oH cTa
HaWKUM 3HaMeHeM, a f 6e3yMHO 060 NeTaTs,
6e3 Heba He MbIC/I0 XM3HU. Mbl ¢ T06OI0 ceit-
yac feTaeM Ha HOBbIX CBEPX3BYKOBBIX UCTpe-
ouTensx, 4to MoxeT 6biTh Bbiwe? Mano Toro,
Mbl SIBAISIEMCS UCNLITATENAMU, @ NONETHI B KOC-
MOC NpaKTUYeCKU TONbKO Havanucb. Tenepb
A rOTOB/MIO Ce0S K MoneTy K [PYruM Mupam:
Hafielocb, K TOMYy BPEMEHW s He COCTaptoch!
MomHuwe, y K.3. LinonkoBckoro ckaszaHo, 4to
YenoBeK pobKO NOAHUMETCS B KOCMOC, a 3aTeM
HAYHeT paccenATbCA No Bcen BceneHHoOM...»

A TepmaH CrenaHosuy n Tamapa BacunbesHa

Korpa I.C. TUTOB NOHsAA, YTO €ro OKOHYa-
TeNbHO OTCTPaHUAN OT Heba, B 1970 . OH ywen
13 0TPAJA KOCMOHABTOB, NOCTYNMB B BoeHHyto
akapemmio [eHepanbHoro wraba, KoTopyio
OKOHuYMn B 1972 .

B 1972-1973 rr. oH cayxun 3amectute-
neMm HayanbHuka 153-ro LleHTpa no ynpasne-
HUIO KOCMUYECKUMW annapaTtaMu BOEHHOrO
Ha3HauyeHus [NaBHOro ynpaBneHUs KOCMUYe-
ckux cpeacts MuHuctepctBa ob6opoHbl CCCP
(TYKOC MO). B 1973-1979 rr. — 3amecTuTens,
a B 1979-1991 rr. — nepBblit 3aMecTUTENb Ha-
yanbHuka TYKOC n YHKC MO no onbITHO-KOH-
CTPYKTOPCKUM U Hay4YHO-WUCCNefoBaTeNbCKUM
paboTam. flBnanca npepcenateneM Heckosb-
KWUX TOCYAAPCTBEHHbIX KOMUCCUA MO WCMbITa-
HUAM PAKETHO-KOCMUYECKUX CUCTEM.

* Asmop cmambU 3HAKOM C BOHHbIM lem4uKoM 1-20 Kaacca, 3acayxeHHsiM macmepom cnopma CCCP,
101-KpamHsIm aBUAUUOHHBIM peKopOcMeHoM Mupa, AOKMOpPoM mexHudeckux Hayk, lepoem Coyuanucmuye-
cko20 Tpyoa, NoNKOBHUKOM-UHXeHepom 8 omcmaske Mapurol JlaspeHmbesHoli [lonosuy, nepuoduyecku
noddepxusaem c Hell c8s3b U 6nazo0apeH el 3a NPUCIAHHBIE KHU2U C D06PbIMU ABMOPCKUMU NOXeNAHUAMU.
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19 wions 1977 r. no npurnaweHuo Ha-
YanbHMKa Kocmoapoma [neceuk reHepan-nei-
TeHaHTa 10.A. AwuHa (Gyaywmit  3amectu-
TeNb MWHUCTPA OOOPOHBI, reHepan apMuu)
reHepan-maitop I.C. TUTOB npuHMMan y4yactue
B OTKPbITUM B I. MUpHbIit namaTHuka 0. A. Ta-
rapuHy, NPUBETCTBOBABLUEMY U3 KaGUMHbI KOC-
MWUYECKOro Kopabns xuTenei u rocteil ropoga.

C oktabpsa 1991r. reHepan-nonKoBHMK
I.C.TutoB B 3anace. B 1992-1993 rr. oH sB-
NANCA npe3naeHToM MexAyHapofHOro Hayu-
HO-TEXHWYECKOT0 LieHTpa Mo KOCMOHABTUKE U
anekTpoHuke «Kocmodnory». B 1993-1995 rr.
I.C. TuToB — 3amecTutens npeacepatens Cose-
Ta Poccuiickoro LieHTpa KOHBEpCUM a3poKoc-
Muyeckoro Komnnekca. C 1999 r. — npe3ngeHTt
(®epepalu kocMoHaBTUKYM Poccuu.

lepmaH (TenaHoBMY [0 nocCnefHero fHs
XUN HafileX Aol MoCTaBUTb ellle OAWUH PEeKOpA
W NpeB30WTW pe3ynbTaT cBoero Apyra [IxoHa
[neHHa. AMepUKaHCKWi1 acTpOHaBT COBEpLIN B
CLUA nepBblit TPEXBUTKOBbIA OPGUTANbHbINA NONET
BOKpYr 3emnu B 41-neTHeM BO3pacTe B Kamncyne
kopabns «Mepkypuit» 20 tdespans 1962 r. Ye-
pe3 36 net nocne 3toro, 22 okTA6Gpa 1998r.,
B 77-NneTHeM BO3pacTe OH CHOBA OKa3ancs Ha
opbuTe — Ha 6opTy kopabna «[uckasepu» B fle-
BATULHEBHOW NporpaMme noseTa, CTaB NepBbiM
B MUpe YeNOBEKOM, MOCETUBLUNM KOCMOC yXe B
BECbMa NPEeKNOHHbIX rofax. Ytobbl nobuTs 3TOT
pekopg, I'. C. TutoBy Hafo 66110 JOXKUTL X0OTA Obl
1o 78 net. Ho yepe3 9 gHeit nocne 65-neTHero
tobunes ceppue Nepmata CrenaHoBuya ocTaHo-
BUNOCb. 20 ceHTAOps 2000 r. OH CKOHYancs ot
CepAeYHOro npucTyna. Yiwen u3 Xu3Hu BTOPOIi
KOocMOHaBT nnaHetbl. MoxopoHeH I.C. TuToB Ha
HoBogesunubem knagbuie B Mockse.

I.C.TUTOB HarpaxaeH MHOrOYUCIEHHBIMM
Harpapamu CCCP, Poccun n MHOTMX MHOCTpaH-
HbIX rocyaapcTe. bpoH3soBsiit 61ocT Mepos ycTa-
HoBneH B Mockse.

B yecTb lepmaHa TutoBa Ha3BaHbI: KpaTep
Ha o6paTHoOi cTopoHe JIyHbl; 0CTPOB B TOHKUH-
CKOM 3anuBe; 153-1 rnaBHbI MCMbITAaTENbHDI
KocmMuyeckuii opaeHos OkTAbBpbCKoii PeBorio-
um n Tpygosoro KpacHoro 3HameHu LeHTp
(r. KpacHo3HameHck); AnTailckuit onTuko-na-
3epHbIi LeHTp; asponopT B r. bapHayne; nu-
ueit No1 B r. KpacHo3HameHCKe; ABOpLbI, WKO-
JIbl, LOMA KYNbTYPbI, YAKLLEI BO MHOTUX FOPOAAX.

B uenax yBekoBeyeHWs NamaTM O KOCMO-
HaBTe-aBa U B YecTb 50-1eTus ero opbuTans-
HOro noneta B KocMoc B cene [10AKOBHUKOBO
KocuxuHckoro paiioHa AnTaiickoro kpas 6 aB-
rycta 2011 r. coCTOANOCL OTKPLITUE HOBOrO
3naHus memopuansHoro myses [.C.TuTosa.
MeMopuanbHbIii KOMNNEKC BKMloyaeT B cebs
OTPEMOHTUPOBaAHHOE 3AaHue cTapoi [lon-
KOBHWKOBCKOM CEMUNETHeN LWKONbI, KOTOpYio
Oynylwmuii KOCMOHABT OKOHuYMA B 1950T. 1 B
KOTOpOI4 NpenoaaBsan ero oTel, a Takxe HOBOe
3/laHue, rae pacnofoXeHbl 3KCNO3ULMOHHbIE
3abl, HOHA0XPAHMANLLE, KABUHETBI COTPYAHU-
koB. 06Was naowaab HOBOrO My3eiHOro KOM-
nnekca npesbiwaer 1000 KBagpaTHbIX METPOB.
K my3eitHomy Komnnekcy Ha Gepery o3epa [e-
peBeHCKOro BegeT acanbTMpoBaHHas fopora,
no6130CTM YCTPOEHa NapKOBKa U Kade.

Pagom c My3eiiHbIM KOMMNEKCOM YCTaHOB-
NeH MakeT B MaclTabe 1:3 KocMUyeckoro Kopab-
na «BocTtok-2», Ha KoTopom 6 aBrycra 1961r.
coBeTckuit KocMoHaBT [.C. TUTOB noaHsanCA Ha
0KO0/103eMHyt0 0pOUTY 1 NPOBEN Ha Heil 25 Yacos
18 MuHyT, 06netes BOKpyr 3emnn 17 pas.
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0 HocmoHaBTax n acTpoHaBTax

C. lWamcyTtauHoB.
«HoBoOCTH KOCMOHABTUKN»

TpeunpoBkn

o BLDDKMBARHWIO HA BOAE

C 27 wioHs no 19 wiona 2016 . Ha Gase
179-ro Llentpa MYC (r. HoruHck MockoBckoit
061acTH) NpOWAN TPEHUPOBKM KOCMOHABTOB
no AeicTBUAM nocne nocajku KOCMUYECKOro
Kopabns Ha BOAHYK MOBEPXHOCTb. B TpeHu-
pOBKax MPUHANKM yyacTWe YeTbipe 3KMMAXa,
KoTopble [AOMXKHbI oTnpaButbca Ha MKC B
2017-2018 ropax:

MKC-53/54: Anekcanpp CkBopuos, MBaH
Barnep, CkoTT TuHrn;

MKC-54/55: Cepreii PaizaHckuii, PaHgonbd
Bpesnuk, Hopucura Kanau;

MKC-55/56: Cepreit Mpokonbes, Oner Ap-
TembeB, IHApIo PelicTens;

MKC-56/57:  Anekcangp  CamokyTsies,
AnekcaHgep lepcr, [IxaHeTT 3nnc.

B nporpammy BOAHbIX MCMbITaHUI 3KUNa-
el KocMuueckux Kopabneil BxopsT Teope-
TUYECKUA KypC M NpaKTUYecKue TPeHUpOB-
KW — LNWHHAsA W KOpoTKas. Bo Bpems anuHHOM
TPEHWPOBKM KOCMOHABTbI OTpabaThiBaloT Aeil-
CTBUA N0 CHATUIO cKacanapos «Cokony, nepe-
0fieBaHMI0 BHYTpM cnyckaemoro annapata (CA)
B nosieTHble KocTiombl MK-14, Tenno3awuTHble
kocTiombl T3K-14 u ruapokombuHesoHsl «Po-
penb». ocne nepeofieBaHNs 3KUNAX MOKU-
paet CA, B3sB € c060i HOCUMbIA aBapUiHbIiA
3anac (HA3). 3atem KocmMoHaBTbI cobupatoTtcs
Ha BOAHOI NOBEPXHOCTY B rpynny 1 coobwaiot
nouckoBo-cnacatenbHoii cnyxbe (MCC) o ro-
TOBHOCTU K 3BaKyaLuu.

Bo BpeMs KOpPOTKOI TPEHWPOBKM KOCMO-
HaBTbl MOCAe NPUBOAHEHWS OGHAPYKUBAIOT
«Teyby B CA 1 3KCTPEHHO NOKMAAIOT €ro B CKa-
taHppax, B3aB ¢ coboit HA3. 3aTem oHu Takxke
co6MpaloTCs Ha BOAE B FPYMMy W Bbi3bIBAKT
MNCC gnsa asakyauuu. NposefeHne BOAHbIX Tpe-
HWPOBOK 0GecneynBana UCMbITaTeNbHO-TPEHN-
poBOYHas bpuraga, B COCTaB KOTOPOW BXOAM-
7N NHCTPYKTOPBI, BPauu, BOAONA3bl U Apyrue

cneunanuctel UMK umenn H0.A.larapuHa, co-
TpyAHMKN 179-ro Lentpa MYC, a Takxe npeg-
craButenu NASA, EKA n JAXA.

Hosblie s3xknnaxxn MKC
B nioHe 2016 r. chopmupoBaHbl akunaxu MKC,
CTapTytowue B nepsoii nonosnHe 2018 r.

OcHosroli skunax MKC-55/56 (TK «Coto3
MC-08», ctapT — 30.03.2018):

@ Cepreii Mpokonbes — komanaup TK, GopT-
nHxeHep-1 MKC-55/56, kocMoHaBT Pockocmoca;

& Oner ApTembeB — 6optuHxeHep-1 TK,
6opTuHxeHep-2 MKC-55/56, kocmoHasT Poc-
Kocmoca;

® JHapio Peiictens — 6opTuHkeHep-2 TK,
6opTuHxeHep-3 MKC-55, komaHaup MKC-56,
actpoHasT NASA.

OcHosroli skunax MKC-56/57 (TK «Coto3
MC-09», ctapt — 30.05.2018):

< Anekcanpp Camokytaes — komaHaup TK,
6opTuHxeHep-4 MKC-56/57, kocmoHaBT Poc-
Kocmoca;

< Anekcaupep lepct — 6opTuHxeHep-1 TK,
GopTuHxeHep-5 MKC-56, komaHgup MKC-57,
actpoHasT EKA (OPT);

 [hkaHetT 3nnc — 6opTuHkeHep-2 TK,
6opTuHxeHep-6 MKC-56/57, actpoHasT NASA.

Jkunaxu Mpokonbesa u CamokyTAeBa by-
AyT COOTBETCTBEHHO AYONAMpPYIOWMUMI ANS IKC-
neguumnit MKC-53/54 u MKC-54/55.

Cepreit pokonbeB OTNPaBUTCA B CBOIA
nepBblii KocMuyeckuit noner, a Oner AptembeB

17 wioHs 2016 r. KaHapckoe KkocMuyeckoe
areHtctBo (CSA) 06bSBUNO O NpPOBEAEHUN
HOBOro, 4eTBEpTOro Habopa B HaLMOHAIbHbIV
OTpsAf acTPOHABTOB. 3asBMEHUS OT NPeTeHAEeH-
TOB MpuHumatotes ¢ 17 uioHs no 15 aerycra
2016 r. B oTpsag nnaHupyetcs otobpartb TOSb-
KO ABYX KaHAMAaToB B acTPoHaBTbl. VX nmeHa
6ynyT o6bsABnAeHbl netom 2017 r. Mocne aToro
OHM MPUCTYNAT K O6LLIEKOCMUYECKON NOAroTOB-
Ke BMeCTe C aMepuKaHCKMMWU KaHgupjatamu B
acTpoHaBThl 22-ro Habopa. B HacTosLee Bpe-
™msi B oTpsife CSA cocToAT aBa actpoHasTa: [a-
BuA CeH-XKak n [xepeMu XaHCeH.

V¥ YneHsbl 3kmnaxa MKC-52 Ha TpeHupoBkax B LieHTpe [KOHcOHa:
AnekcaHap MucypkuH, Hukonai TuxoHoB n Mapk BaHpe Xam
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A PobepT Kum6poy u MNerrn YUTCOH Bo BpeMsA TPEeHUPOBKMN

no BHeKopaﬁeanoﬁ AEATeNbHOCTU

nonetut Ha MKC Bo BTOpoOii pa3. Qeiictensb
LBaXKAbl KPAaTKOBPEMEHHO JieTaj Ha wWaTTie.
Ero Tpetwit nonet 6Gymer AAMUTENbHbBIM, U OH
BMepBble NONETUT B COCTABE IKMUMAKA POCCHIi-
CKOro KocMuyeckoro kopabns «Coto3.

Anekcangp CaMoKyTsieB OTNpaBUTCA Ha
op6uty B Tpetuit pas. [ns lepcra 3to byger
BTOPOW KOCMUYECKWIA NONET, U OH CTaHeT BTO-
pbiM €BPOMEiCKUM KOCMOHABTOM — KOMaH-
avpom skcneguumn MKC (nepseim B 2009 T.
Obin rpaxpaHuH benbrun @pank [le Bunh).
HoBnykom B 3kunaxe spnsetcs [pxaHett
3nnc - acTpoHasT 20-i rpynnsl 2009 ropa Ha-
6opa. NHTepecHblit haKT: 40 3a4nCneHuns B OT-
pAan actpoHasToB NASA [x. 3nnc pabotana B
cnyxbe HayyHO-TeXHWUYecKoil pa3senku LleH-
TPaNbHOro pa3BefblBATENbHOTO YNpaBieHUs
(UPY) CLLA.

Kpome TOro, CTanu W3BecTHbl npepBapu-
TeNbHbIE NIaHbl N0 Ha3HAYEHUI0 KOCMOHABTOB
B 3KUNaXMK, CTapTyloLMe BO BTOPON NONOBUHE
2018r.

Skcneanumn Ha MKC
(no cocroaHuio Ha 30 nioHsa 2016 r.)
Kopa6no | onxHocTb
[lata cTapTa | B 3KMnaxe
[ara nocapku MKC

OcHoBHoi
IKUNax

[y6nupyowwii

B 3kunax MKC-57/58 (ctapt
Ha TK «Coto3 MC-10» 30 ceHTs6ps
2018 r.) MoxeT ObiTb Ha3HayeH
OMbITHEWMUA  KOCMOHABT-BETEPaH
lenHapmit MNapanka. B cnydae pe-
anu3auuu 3toro nnaHa leHHaguit
NBaHoBMY, OTNpaBMBLINCL B Lie-
CTOW KOCMMYeCKMW nonet, CMo-
JEeT YCTaHOBUTb HOBbIA MWUPOBOIA
PEKOpA MO CYMMapHOMy BpeMeHu
npeGbiBaHus B Kocmoce — Gonee
1000 cytok! MMpeanonaraertcs, 4To
B 3TOT 3KMNaX GyayT Takxe HasHa-
YeHbl elle He NeTaBluMe B KOCMOC
Auppeit babkut u CepeHa AyHbEH —
actpoHasT NASA; oHa nocnepgHeit B
cBoeM, 20-M Habope noay4yuT Ha-
3HaueHue B IKMNAX.

16 mas 2016 r. B akunax MKC-
58/59 («Coto3 MC-11», crapt — 30 HOAGps
20181.) oduuManbHO Obin BKIIOYEH KaHAf-
ckuit actpoHasT lasup Cen-Yak. Komananpom
Kopabns npegnonaraetcs HasHauuth Onera
KOHOHEHKO, KOTOpbI OTNPABUTCA B YETBEPTbIA
nonet. TpeTbUM YNEeHOM 3KMNAXa ByAeT acTpo-
HaBT NASA.

OKOHYaTenbHOe yTBEPXK[EeHWe COCTaBOB
3TUX [BYX 3KMNAXeNh [OMKHO COCTOATHCA B

KOHLLE TeKyLero roaa.

Oaer bAMHOB BLIGBIA
M3 oTpsiAa

20 nioHa 2016 r. npuKasom Ha-
yanbHuka LMK KocMoHaBT-uc-
noiTatens Oner BnapgumupoBuy

IKunax

Coto3 MC-01 BW-4 K3-49 | AHatonuit ViBaHuLWNH Oner Houukwmit
48/49 107.07.2016 b1-5 Takys OHucy (AnoHus) Toma MMecke (Ppanums)
30.10.2016 b1-6 Katnun Py6une Merrun YutcoH
Coto3 MC-02  |BI-1 Cepreit Pbixuko Anekcangp MucypkuH
49/50 [23.09.2016 bl1-2 Augpeit bopucerko Hukonait TuxoHos
25.02.2017 bl1-3 K3-50 | Pobept Kumbpoy Mapk Banze Xait
Cotoz MC-03  |BI-4 Oner Hosuukuit ®énop Op4nxuH
50/51 |06.11.2016 BI-5 Toma Mecke (Ppanuns) | Ixek Puwep
16.05.2017 bI1-6 K3-51 | Merru Yutcon Maono Hecnonu (Atanus)
Coto3 MC-04 | BI-1 K3-52 | Anekcatap Mucypkun Anekcangp CksopLoB
51/52 |11.03.2017 bu-2 Hukonai TuxoHos V1BaH Bartep
16.09.2017 BIN-3 Mapk Banpe Xat CKOTT TuHrn
Coto3 MC-05 | Bl1-4 K3-53 | ®énop HOpymxut Ceprei PazaHckuit
52/53 |30.05.2017 BU-5 [hxek Ouwep Pangonbd BpesHnk
16.11.2017 b1-6 Maono Hecnonu (Mtanus) | Hopucura Kanaw (Sinoxus)
Coto3 MC-06 | BlI-1 K3-54 | Anekcanap CkBopLoB Cepreii Mpokonbes
53/54 |30.09.2017 BI-2 ViBan Bartep Oner ApTembes
16.03.2018 BUN-3 CKoTT TuHrn 3uapio deiicTenb
Coto3 MC-07  |BI-4 Ceprei PzaHckuit Anekcangp CamokyTsies
54/55 |30.11.2017 BI-5 K3-55 | Panaons bpesHuk Anekcatgep lepct (OPT)
16.05.2018 b1-6 Hopucura Kanaw (Anowus) | [oxanert Innc
Coto3 MC-08 | BI-1 Cepreit Mpokonbes Kocmonast PO
55/56 |30.03.2018 bl1-2 Oner Aptembes KocmoHast PO
16.09.2018 bI1-3 K3-56 | 3Hapio deiicTens ActpoHasT NASA
Coto3 MC-09  |BI-4 Anexcanpp CamokyTses | KocmoHasT PO
56/57 |30.05.2018 bI-5 K3-57 | Anekcanpep epct (PP) | ActpoHasT NASA
16.11.2018 bUN-6 [DkaHeTT dnnc [asng Cex-)Kak (Kanaga)
I/ 1€ IKHNaXH
Coro3 MC-10 | BI-1 K3-58 | lenHapwit Mapanka
57/58 |30.09.2018 BI-2 AHgpeit babknH
16.03.2019 BIN-3 CepeHa AyHbEH
Coto3 MC-11 bu-4 Oner KoHoHeHKo
58/59 [30.11.2018 bl1-5 ActpoHasT NASA
16.05.2019 bI-6 [Masupa Cen-XKak (Kanapa)

B akunaxax nepsbIM ykasa komawaup TK «Cok03», Ha BTOpOM MecTe — 6OpTUHXeHep-1 kopaos

bavHoB nepesefeH Ha AOMXK-
HOCTb HayanbHWUKa TpeHaxepa
«Bbixog-2» 3-ro ynpasneHus
LINK. Takum 06pa3om, oH BbIGbIN
13 0TPAAA KOCMOHABTOB.

Oner BnuHOB peleHnem
MBK 6bin oToGpaH B Kaue-
CTBe KaHAMAaTa B KOCMOHABTbI
8 okTAbps 2012r. U 26 OKTA-
6ps 2012 r. 3ayncneH B oTpAL
kocmoHasTos ®IBY HUW LK.
[lo 3Toro oH pabotan Begyuwmm
WHXeHepoM no ckadaHapy «Op-
NaH» 1 KOMNeKCy CPeACTB LWito-
30BaHNA Ha TpeHaxepe «Bbl-
XOf-2» B 3-m ynpasnenuu LK.

C okTA6ps 2012 r. N0 MIOHb
2014 r. npowen kypc OKM, u
16 uioHa 2014 r. 0.B. banHosy
6bina npucBoeHa Keanuduka-
UMA «KOCMOHABT-MCMbITAaTENbY.
lMocne 3T0ro OH NPOXOAMN NoA-
rOTOBKY B rpynmne KOCMOHaBTOB.
Ha3HayeHus B akunax He umen.

Mo coctoaHuio Ha 30 nioHs

(neBoe Kpecno), Ha TPETbeM — 60PTUHXEHEP-2 (MPaBoe KPecso).
B py6nupyroux akunaxax ! /i HE HA3HA4atoTCA.
bU - 6opTurxerep akcnegnymn MKC; K3 — komargnp axkcrneguymn MKC.
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2016 r., B oTpage UMK ocratotcs
34 peiicTBYIOWMX KOCMOHABTA.

CoobLueHus

v’ YeTBepo KUTaNCKNX AOBPOBOMLLEE NMPOBeayT
180 OHen B 3aKpbITOM OT BHELLUHEro mumpa 06b-
eme. Kak coobwmn 18 utoHsi TACC co ccbinkon
Ha CuHbXya, Lienb JaHHOro aKcrnepuMeHTa — oT-
paboTka TEXHOMOTWN U U3yHeHNe YeNTOBEHECKUX
BO3MOXHOCTEW Ans AallbHUX KOCMUYECKUX MO-
neToB.

B KomaHgy BOLUAW TPOE MY>UWH U OfHa KEHLLM-
Ha, oTo6paHHble 13 6onee Yem 2000 KaHANAATOB.
Boe 13 HMX — npodeccnoHansl n3 Kutavickoro
LieHTpa KOCMOHaBTOB, [BOE APYrMX HE VMelT
Kakoro-nmM6o onbiTa MOATOTOBKWM K monetam B
KOCMOC.

OKcnepuMeHTanbHas ycTaHOBKa MOCTpoeHa B
ropoge LUsHbwkaHb (NpoB. MNyaHayH). Ee o6bem
coctanaer 1340 Ky6omeTpoB, Miowanb BHY-
TPeHHWUX nometlennn — 370 M2 Cneumanmctbl
YCTaHOBUIM B Karncyne cUcTemy xXusHeobecrne-
YEHWSI, CXOXYIO C MPUMEHSIOLLECS B KUTaNCKMX
MUOTMPYEMbIX KOCMMYECKMX Kopabnax «LLaHb-
yxoy». Kucrnopon u Bopa, Heo6XoauMble [O-
6poBonbLam, 6yayT peumpKynnposaTbes. YTo6bl
06ecneymnTb ce6s NULLEe, «<KOCMOHaBTbI» CMOTYT
BblpalumBaTh B Kancyne 25 BUOOB pacTeHWid, B
TOM uucne niueHudy, kaptodens, 6arat, coio,
apaxuc, canart-natyk, KUTanckyto kamnycTy, nomu-
Opbl U faxe KNyGHUKY 1 YepeLLHHo.
Wccneposatenu 6yayT npucTanbHO HabniopaTb
32 XW3HbIO Y4aCTHVMKOB 3KCMEPUMEHTA, YTOObI
BbISICHUTb, Kak npebblBaHWe B 3aMKHYTOM Mpo-
CTPaHCTBE BMMSIET Ha WX MCUXONOrMYeckoe Co-
CTOsHME U B1OPUTMBI. — A K.

v/ CTOMMOCTb noneta Ha HW3Kylo OKONO3eM-
Hyt0 OpOUTY ANs KOCMWUYECKWUX TypUCTOB MOXET
npeBbicuTb 30-40 MnH $, 3asBUN reHaMpekTop
[ockopnopauum «PockocMoc» Urops KomapoB.
«Mbl BUAMM BO3pacTatoLmin nHTepec. Jliogn ro-
TOBbl MMATUTb OrPOMHbIE AEHbIM 3a MOA0GHYI0
BO3MOXHOCTb. Ecnn Mbl roBopum He 0 cy6op-
6uTanbHbIX NMoneTax, a 0 HU3KoopbUTasnbHbIX MO-
nerax, aTo 6yaet ctoutb 6onee 30—40 MAH $», —
cKasan OH B UHTepBblo TenekaHany CNBC.

M. A. KomapoB OTMETWI, 4YTO pasBUTVE KOCMMYeE-
CKOro Typu3ma He SIBNSIETCH MPUOPUTETHOM 3a-
faden ana Fockopnopauwn, ogHako Pockocmoc
NoAAEepPXMBaeT YacTHbIX MHBECTOPOB, COOBLLMA
16 nioHa TACC. — A K.

v/ Jlydwve netunkn  BoaayLiHO-KOCMUHECKMX
cun Poccuu, B ToM vucne nobegutenu Beepoc-
CUIACKOr0 KOHKypca «ABmapapTtc», noboproTcs
3a npaBo BOWTU B OTPsAA KOCMOHaBTOB. Kak ne-
penaeT TACC, 06 3TOM pacckasan 5 uoHs rnas-
HokoMaHpytowmii BKC P® reHepan-nonkoBHUK
BukTop BoHpapes.

«BoT oHU nepep Bamu, Bce repoun. C 3aBTpaLlHe-
ro AHS Mbl HA4YMHAeM OT6OP cpeamn ATUX Npekpac-
HbIX MWUOTOB B OTPSF, KOCMOHABTOB, MO3TOMY
Bbl eLle yCnbiuTe nx umeHa u damunmumn. Koc-
MOC — cocTasnsitolas BoaayLHO-KOCMMYecKmX
CUI, NO3TOMY Mbl BEPHYNIMCb K TOMY, YTO 6bINO
BHayane. arapuH, neTyuK, nonetes B KOCMOC
nepsbIM, U, § AyMalo, Mbl MPOAOIKUM 3Ty Tpa-
avumio», — nogyepkHyn B.H.BoHgapes B xope
HarpaxpeHvs nobeputenen KoHKypca «ABuma-
naptc» B CeBacTonorne.

«PeLleHne MMHUCTPa 060POHbBI MPUHATO — ByAeM
C noHefesnbH1Ka npoBoANUTb MEPONPUATUA Mo OT-
60py Ny4LUMX NUNOTOB Ha Cnyx6y B OTpAL KOC-
MOHaBTOB. ECTeCTBeHHO, nnnoThbl HALLM B CKOPOM
6yayLLEeM OKaxyTcsi B KocMoce, 6yayT netatb U
npocnaensTtb He Tornbko BKC, Ho u Bcio Poccuto.
Mol 6ynem otéupaTb 10 4enoBek, HO Tam elue
6yneT KOHKYpC», — pa3bsicHun boHpapes XypHa-
mmctam. — AK.

"KOCMOHABTbI. ACTPOHABTDI.
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