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2 centsibpss 2015 ropma, B 7
4acoB, 37 MUHYT KOCMMYECKMI
kopabnp «Corwz TMA-18M» ¢
9KUIIAXKEM B COCTaBe: KOMaH/M-
pa kopabns C. Bonkosa, 60p-

KocMuueckune uccnepoBaHust u TexHonorum /01-02/ 2015

Hypnan ACEJIKAH
rMaBHbI PeaaKTop XXypHana

BbicOKoe Heb6o ANabIHA

«KocMnyeckune uccnegoBaHvs v TEXHONOMUN»

TUH)KeHepoB A. AmmberoBa u
A. MoreHceHa cTapTOBalm Co

CTapTOBOTO KOMIUIEKCA IO/ -
xu Ne 1 («[arapmHCKUit cTapT»)
KocMoppoma baitkonyp k MKC.
F06unestnbiit, 500-i1 myck ¢ 3TO-
ro crapra cran pnsa Kasaxcrana

0COOBIM — B HOJIET OTIPABUIICS
TpeTnil Ka3aXCTaHCKUIT KOCMO-
HaBT, 3HAYUT MNUWIOTUpPyeMas
KOCMOHaBTMKA B Halllell cTpaHe
>KMBET U pa3BMUBAETC.

AiipiH AuMOeTOB Tpolen
CBOIO, HENPOCTYI0 [JOpOry Ha
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IIyTY K 3aBETHOJ MedTe, CHadYa-
nma ApMaBMpCKOe BbIClee BO-
e€HHOe aBualMoHHoe KpacHo3-
HaMeHHOe Y4YIWINILEe JIeTYNKOB,
KOTOpoe OKOHuYMI B 1993 romy
IO CTELVATbHOCTY «KOMaH/IHAs
TaKTU4eCKass MCTPeOUTENTbHOI
aBMaLUM» U HOMYYUT KBanudu-
KalMio JeT4nKa-nHxeHepa. C
Maa 1993 roga nmpoxoaun CIyx-
6y B BOEHHO-BO3JYIIHBIX CH-
nax Peciy6nmkm Kasaxcran Ha
TOJDKHOCTAX JIeTYMKA, CTApIIEero
JIeTYMKA, KOMaH/Vpa aBUAI[VIOH-
HOTO 3BeHa Ha aBmabase «Bapchl
XKerpicy» 6mu3 ropoma Tampbr-
xopras. Ocousn camornerst J1-39,
MuTI-23, Mul'-27, Cy-27. Cran
MHCTPYKTOPOM IIapalllOTHO-JIe-
CAaHTHOJ TIOATOTOBKM, a TAKXKe
odurepom-Bogonasom. B 1993
TOJy TIOfla/l IIEpBO€ 3asABJIEHNE O
3a4MC/IEHUN B OTPAJ, KOCMOHAB-
TOB. 5 Mas 2001 roga MoBTOpHO
[TOfa/T 3asiB/IeHne Iyt oTbopa B
NIePBbIii OTPsAJ, KOCMOHABTOB Ka-
3axcra”a. Ha ToT MoMeHT uMmen
6omee 470 yacoB Halera M CO-
BepIMI CBBIIIE 360 MPBDKKOB C
napamorom. Jlerom 2002 ropa B
PaMKax peanu3aluy poccuiicKo-
Ka3axCTaHCKOJl ~ JJOTOBOPEHHO-
CTHU O IIPOBeeHNM COBMECTHOTO
KOCMIYECKOTO II0jIeTa IIPOIIeT
MeMLIMHCKYI0 KoMuccuio B VIH-
CTUTYTe MEAMKO-OMOMTOTNYeCKIX
mpobrem B MockBe. 9 HOs6ps
2002 roma ObBUI peKOMEHIOBAaH
IJI BKTIOYEHMS B OTPAJ KOCMO-
HaBTOB Pecry6muku KasaxcraH.
17 mexabpst 2002 ropa mpouresn
IJIABHYIO MEAMIMHCKYI0 KOMIIC-
CMIO U TIOTTYYMI JOIYCK K TPEeHN-
poBkaMm. 29 mas 2003 ropa Havan
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IOATOTOBKY B COCTaBe TPYIIIIbI
POCCUIICKMX KaHAMUAATOB B KOC-
MOHABTHI.

C 16 urona 2003 roga mpo-
XOAWI OOI[EKOCMUYECKYIO IIOf-
roToBKy B LleHTpe NOATOTOBKM
kocMoHaBTOB mMeHu I0.A. Ta-
rapuHa (LIIK). 28 wuions 2005
roga cfal TOCYyHapCTBEHHbIE
ask3amensl B I[IIK ¢ oieHkoit
«oTmmyHO». 5 urona 2005 roga
pemieHreM MeXXBeOMCTBEHHOM
KBIM(UKALVIOHHON KOMMCCUI
eMy Oblla IIPUCBOEHAa KBajM-
¢$uKanmsa «KOCMOHABT-VCIIBITA-
Tenb». IIpofomKan IoAroToBKy
B I'PyIlle KOCMOHABTOB IIO IIPO-
rpamMMe Iosera Ha MexXpayHa-
POJHYIO KOCMUYECKYIO CTAaHIUIO.
B 2006 roxy oxoHumn1 Qu3MKO-
MaTeMaTUIECKIit akynbrer
JKeTbicyckoro rocymapcTBeHHO-
ro yHUBepcuTeTa, I. Tanasl-Kyp-
raH, 110 CHeLUaNbHOCTH «(pu3nKa
" MHPOPMATHUKA».
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B Hos6pe 2008 roma BMe-
CTe C JpYyIMM Ka3aXCTaHCKUM
KOCMOHaBTOM MyxTapom Aji-
MaXaHOBBIM, pacCMaTpUBA/ICH
B Ka4yeCTBe KaHJu/laTa B COCTaB
OCHOBHOTO 3KUIaXKa KOCMU-
Yeckoro monera ocenbo 2009
rofga. OpgHako B ampene 2009
rojja pykoBojctBo Pockocmoca
HOMTY4MI0 OPUIMANbHOe INCh-
Mo or rnaBbl Kaskocmoca, uTto
«110  (PMHAHCOBBIM BOIIPOCaM
110 peLIeHMIO TIPaBUTETbCTBA
OHM CHMMAIOT C ITOJIeTa Kasax-
CTAaHCKOIO0 KOCMOHaBTa» (I1o/ieT
ounenusancsa B 30 MIH JO/IapOB
CIIA).

12 oxrts6ps 2012 roga mo-
craHoBneHueM IIpaBurennpcrsa
Pecniybnuku Kasaxcran emy 6611
IIPUCBOEH CTAaTyC KOCMOHABTa
Peciy6nmuku Kasaxcran. B 2014
rOJIy IIPMCBOEHO 3BaHME II0/IKOB-
HMKA CUJI BO3ZYLIHON 06OPOHBI
Pecy6muxu Kasaxcra.

KocMuueckune nccneposanus u texHonorum /01-02/ 2015 5
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MeBuua ycTynuna mecto
npocpeccmoHany

B aBrycre 2012 roga xomna-
Hust Space Adventures, orepatop
KOCMMYECKOTO TypU3Ma 00bABY-
JIa 0 TOM, 4TO GpPUTAHCKasA IIeBN-
na u akrpuca Capa bpaiitmas,
B CBO€ BpeMs IIPOCIaBUBLIENC
xmnoM «I Lost My Heart to a
Starship Trooper» («5 Bro6ena
B KOCMMYECKOTO JI€CaHTHUKA»),
6b1a OTOOpaHa A/ IOATOTOB-
KU K OWIOTUPYeMOMY IONeTy B
KocMoc Ha Kopabne «Cowos» Ha
MKC, B KauecTBe TypuCTa.

10 oxkrsbpst 2012 ropma Ha
npecc-koHbeperuuy B Mockse
TI0 TIOBOJly Hayajia CBO€N TO/To-
TOBKM K IIOJIETy OHa COOOIINIa,
4YTO MeYTa IOJIETeTb B KOCMOC
BO3HMKJIA Y Hee B 1969 roxy. B
2013 ropmy mpowio ee MUpOBOE
TypHE B OJIIep>KKy HOBOTO aylb-
6oma «IIpecmenyromas MedTy».
ITo oxonuyanunm Typa Bpaiitman
HO/DKHA ObUTa IPOMTU HOJYro-
JVYHYI0 TOATOTOBKY K IIONIETy U
MpUCTyIIIa K Hel BecHon 2015
rofia B LleHTpe TOArOTOBKM KOC-
MOHaBTOB. IIpenonoXuTenbHo
OlIEHMBA/IOCh, YTO €€ TIOJIET B TOf-

KocMuueckune uccnepoBaHust u TexHonorum /01-02/ 2015

[EpPXKKy 00pasoBaHMs >KEHINVH
u 6OpbOBI C MCTOLIEHNEM IIPH-
POIHBIX pecypcoB oboiieTcsi B
51 MJIH JIO/I/L., & COCTOSIHIE TIEBU-
1IbI OLIEHMBAIOCh BCEro B 49 MIH
momn. 13 mas 2015 roma cTano us-
BECTHO, 4TO bpaiiTMaH oTKasanach
ot nostera Ha MKC 1o npnanHam
CeMeIHOTO XapaKTepa.

Kak Tompko mHpopMarms
pounta io KaskocMoca oH passep-
HY/I SHEPTUYHYIO [IeATE/IbHOCTD.

boina mposefieHa cepus me-
perosopos ¢ Pockocmocom.

22 wmons 2015 roga Mexse-
JOMCTBeHHast komuccus B lleH-
Tpe TIOATOTOBKM KOCMOHABTOB
yIBepanIa AuMOeToBa B KauecTBe
Y4acCTHMKA KOCMITYECKOTO II07IeTa
«Coro3 TMA-18M». B utone ero
craTyc O6bUI 3aMeHeH Ha «OOpTUH-
>KeHep-2» B COOTBETCTBUM C KBa-
mmdukarnyeit. [Tybrmepom Aumbe-
TOBa ObUI Ha3HaueH POCCUIICKUIL
xocmoHaBT Cepreit IIpokombes.
Crapr KOCMMYECKOTO KOpabs
«Coro3 TMA-18M» ¢ xocMoppo-
Ma BajikoHyp ObUT 3arTaHnpoBaH
Ha ceHTs16pp 2015 ropma. Bmecre
¢ AuMOeTOBBIM TOTOBWINCH K
IOJIeTy Ha OpOUTY POCCHIICKMIL

kocMoHaBT Cepreit Bonkos n eB-
ponerickuit  actpoHaBT ([laHus)
AnHpipeac MoreHceH.

28 mrona 2015 rofa pernieHn-
eM l'ocynmapcTBeHHON MeIVIVIH-
CKOIl Komyccyy ObUI TIpU3HAH
TOJIHBIM K KOCMUYECKOMY TIOTIETY
IO COCTOSHMIO 3J0pPOBbA. 6—7
asrycra 2015 ropma ydvacrBOBan
B KOMIUIEKCHBIX TPEHUPOBKaX B
KavyecTBe OOPTHMH>KeHepa OCHOB-
HOTO 9KMIIKa KOpaby. 7 aBry-
CTa 3KUIIX CHa/l 3a4eTHYIO Tpe-
HUPOBKY Ha TpeHaxepe «Coio3
TMA-M». 10 aBrycra pelieHMeM
Me>XBeOMCTBEHHOM ~ KOMUCCUM
PEKOMEHJIOBaH BMeCTe C WIeHa-
MM OCHOBHOTO ¥ HyONMPYIOILEro
sxunakeit MKC-45/46/311-18 x
IPOO/DKEHMIO  TIPEMTIONeTHON
MOATOTOBKM Ha KocMoppoMe baii-
KoHyp. 18 aprycra 2015 roga oc-
HOBHOJI 3KUIIX IMIOTHPYEMOTO
KOoCcMmYeckoro Kopabms  «Coros
TMA-18M» npubpu1 Ha KOCMO-
npom baiikonyp u npuctynun x
MIOJTOTOBKE K TIOZIETY. 26 aBrycra
2015 ropma mexpy Pockocmocom
n Kaskocmocom 6bu1 mopmucaH
KOHTPAKT Ha IOJIeT Ka3aXCTaH-
CKOrO KOCMOHaBTa AmMberoBa
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B KayecTBe OOpTMIDKeHepa Ha
MKGC, 1 cenrsbps perennem Io-
CyHapCTBEHHOI KOMVCCHUI OH OBUT
yIBepXKHeH  OOpTUMH)XeHepoM-2
akunaxa «Cowo3 TMA-18M».

HayuHas nporpamMa noneta

B samauum AumberoBa BO
BpeMsi II0JIeTa BXOAWIN CIIeRy-
e QYHKUUM: YIpaBIeHNe
OT/Ie/IbHBIMM CHCTEMaMU KOCMU-
YecKoro Kopabis, a Takxe pea-
mmsanys Ha 6opty MKC naroit
Hay4HOJl IpOrpaMMBbl KOCMMYe-
CKMX MCCTIeflOBaHUIl U 9KCIIepu-
MEHTOB, KOTOpast Obl1a pa3pabo-
TaHa HaluoHaTbHBIM I[eHTpOM
KOCMMYECKUX WCCIeNOBaHUI U
texHomormit Kaskocmoca. ITa
IIporpaMma Co3sfilaHa B IIPOJIOJ-
JKEHVIe YeTbIpeX Hay4HBIX IIPO-
rpaMM KOCMIYECKMX UCCTIef0Ba-
HUI ¥ 9KCIIEPUMEHTOB, KOTOPbIE
OBUIN BBINIOTHEHBI Ha 6OPTY Op-
OuTanpHOrO KoMIekca «Mup»
n MKC c yyactueM KOCMOHaB-
toB Tokrapa Aybakuposa (1991
r.) u Tanrata MycabaeBa (1994,
1998 u 2001 rT.).

Ona BKTIOUaeT B cebs He-
CKOJIBKO HaIlpaB/IeHMi pabor, a

KocMuueckune nccneposanus u texHonorum /01-02/ 2015 7
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MMEHHO: IIPYPOTHO-PeCYPCHBII
U TeopU3NYeCcKUil MOHUTOPYIHT,
B paMKaX KOTOPOTO IIPOLIIN
CHEMKM 3KOJIOTMYECKM KpU3MC-
HpIx Teppuropuii Kasaxcrana
(Apanbckoe MOpe, MOHUTOPMHT
nbUIbHBIX Oypb B Ilpmapanve,
He(TsiHble pasmuebl B Kacrmit-
CKOM MOpe), a TaKXe MCCIefo-

KocMuueckune uccnepoBaHust u TexHonorum /01-02/ 2015

BAHMA COCTOAHMA U IIPOLIECCOB B
BepxHell aTMocdepe Haj peruo-
HaMU C TPO30BOI1 AKTUBHOCTDIO.

B pesynbrate Oyzer mpose-
JieHa OIleHKa 3KOHOMMYECKOTO
U 9KOJIOTMYECKOTro yIepba 3a-
TPASHEHMA OKpY>XKaloLel cpe-
Ibl, OLleHKa ISMEHEHM K/IMMaTa
SKOJIOTMYECKM KPU3VCHBIX Tep-

putopumit Kasaxcrana, oneHeHa
BEpOATHOCTb Pa3BUTHA YPE3BHI-
YaJHbIX CUTYALIMIA.

B pamkax ¢uU3MKO-TeXHU-
YeCKOTO HaIpaB/IeHUA yYeHBIMIU
u3 KasHY um. ambp-®apabu 6y-
AYT BBIIOHEHBI QYH/IAMEHTAIIb-
Hble MCCIeNOBaHMA B 0071acTu
usydeHys (U3NYECKUX CBOJICTB




3apsHKEHHBIX MUKPOYACTHI] B yC-
TOBUAX MUKpOTpaBUTaLuu. by-
[eT MOTyYeHa HOBadA CTPYKTypa,
TaK HasblBaeMblil «KynoHOBCKuMI
KPUCTA//», KOTOPBI HENb3s MO0-
Ty9UTb B HA3€MHBIX YCIOBUAX.
ITonmy4eHHble JaHHBIE MOTYT JIC-
II07Ib30BaTbCsl B TEPMOsIIEPHON
SHEpreTMKe, IIASMEHHON Me-

IMLIMHE, TIPOU3BOAICTBE HOBBIX
KOHCTPYKIMOHHBIX HaHOKOMIIO-
3UTHBIX MAaTepMaIOB M HAHOpa3-
MEpPHOM TIPUOOPOCTPOCHNUL.
KocMmmyeckass MemuuyuHa u
6uorexHonoru. B pamkax sToro
HallpaBjieHusA yuyeHbMu u3 VH-
CTUTYTa (QU3NOTOTUM YeToBeKa
M )KMBOTHBIX Oy/ieT McCIefoBaHa

MUNIOTUPYEMAS (e oy (o], 1.1 1171 7.

omepaTopckas

paboTocmocob-
HOCTb KOCMOHAaBTa B peaHI)HbIX
YCTIOBUAX KOCMUYECKOTO IIOJIe-
Ta, €ro MCuxo(py3nOnIOrnIecKoe
COCTOSIHME B CTPECCOBBIX YCIIO-
BUSIX M UX BIMsIHME Ha QYHKLU-
OHAIbHYIO [€ATENbHOCTD.

Vuensimu u3  Kasaxckoin
aKaJleMuM TUTAHUS W3TOTOBJIE-

KocMuueckune nccneposanus u texHonorum /01-02/ 2015
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HBI CIENMATN3NPOBAHHBIE IIPO-
TOYKTbI HAIlMIOHAJIbHON Ka3aXCKO
KYXHI Ha OCHOBE KOOBIIbero Mo-
JIOKa U KOHCKOTO >XMpa C BBICO-
KOl TIMILEBOI U 6MOTOTMYECKOI
LIEHHOCTBIO U HAIpaB/IeHHbIMU
MeJIVIKO-OMOIOTNYeCKUMI  CBOA-
cTBaMI. VIX fierycTanms ycHemrHo
npotiia Ha opbure. [TomydeHHbIE
pe3ynbTaThl IO3BOJAT OLIEHUTD
YCTOIYMBOCTD OpraHU3Ma K 9KC-
TpeMaTbHBIM YCIOBUAM KOCMM-
YecKoro mosiera 1 paspaborarsb
PEKOMEHJAIMM TI0 YCOBEpPLIEH-
CTBOBAHMIO YPOBHS IIOATOTOBKM
KOCMOHABTOB. JVItorm ¢msno-
JIOTMYECKUX WCC/IeJOBAaHNIT TIO-
Kasaresieil OYAYT MCIIOIb30BAaHbI
B 00/macTi 3IpaBOOXpaHEHNS,
CIIOPTMBHOI MEJULIMHbI 1 aHTHU-
IOMMHIOBOTO aHA/IN3A.

C yuacTreM Ka3aXCTaHCKO-
ro KOCMOHaBTa ¢ 6opTa poc-
curickoro cermenta MKC mo
PaEMoMIOOUTeIbCKOMY — KaHay
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TPaHC/IMPOBaIACh OTKpBITas
nepefayva, MOCBALIEHHAsA XXU3HU
U JIeATebHOCTM IIepBOTO KOC-
MoHasTa 3emmn — «O T'arapune
13 KOCMOCa», Cepus 3alMceil 10
MOMY/IAPU3AINY  JOCTVKEHUI
OTEYECTBEHHON NMIOTUPYEMOIt
KOCMOHAaBTUKI.

B kocmoce

ITomer KocMu4eckoro Kopa-
61 xk MKC mpoxopwi o gByx-
CYTOYHOII cXeMe. 3 CeHTSAOps B
8 wacos 40 MmHYT KOpabmp co-
BepLIM/I MaHEBpP OTKJIOHEHMU:A
or oTpaboraBlueil 3-i CTyIeHM
AIIOHCKOIl ~ paKeThI-HOCUTELA,
samyuieHHoit B 1989 roxy. CTbI-
KOBKa KOpabjsi ¢ opObuTanbHOI
cTaHIyell ObUIa IIpOBefileHa B
aBTOMAaTUYECKOM pexume 4
cenrsiops. «Coro3 TMA-18M»
6bUT TIpUCTHIKOBaH B 10 wacos
39 MMHYT K MajOMy WCCTIENO-
BaTenbckoMy Mopymo (MVIM?2)

KocMuueckvie nccnenosanms u TexHonorum /01-02/ 2015 11
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«ITomck» poccuiiCKOro cerMeHnTa
MKC.

Jlanbliie roBOpUT caM ATIfbIH:

O6 aganTanuu K KOCMOCy

«IIpn mpubBHITUM Ha CTaH-
IIMI0 YeJIOBEeYeCKUIT OpraHU3M
ellle MOJHOCTbIO He afjalTUpo-
BaJICA K YCTIOBUAM KOCMUYECKO-
ro nonera. OcHOBHOI akTOp —
3TO HEBECOMOCTb I Ilepepac-
Ipefie/ieHne KpOBY B OpraHu3Me
yenoBeka. Eciu BbI 3ameTunu, B
IIepBbIX Te/leceaHcax IpaKTude-
CKM Y BCEro sKumaxa — Bosko-
Ba, MoreHceHa 1 y MeHs rO/IOBbI
6buM, Kak (yTOO/IbHBIE MU
KpoBp ¢ HmKHell 4Yactu Tenma
npubpiBaa B rojosy. Ilpomc-
XOOWI OTeK IpPAaKTUYeCKM Bcex
MATKUX TKaHel, Jake M3MeHMI-
Cs1 TOJOC, TIOTOMY 4TO OTeKasIn
TOJIOCOBbIE CBSA3KY, TOBBIIIANIOCH
BHYTpUYEpEIIHOE JaBJIeHNe, 110-

KocMuueckune uccnepoBaHust u TexHonorum /01-02/ 2015

BbIIIAJIOCH I'JIa3HOE [JaBJICHUE. B
9TUX YCIOBUAX Hamo 6bI710 BBI-
IIO/THATD 9KCHEPVIMEHTDI».

06 yckonp3aromux Apanb-
ckoM 1 Kacrimiickom mopsax

«Camoe WMHTepecHOe ObIIO
BHAayajle BBINOMHATD SKCIEpHU-
MEHT 110 MOHUTOPMHIY PalloHOB
Apanbckoro mopsa u  Kacrms.
HyxHO 6bUIO B WUTIOMUHATOP,
B 00'bEKTHB I0/IMaTh HEOOXOMM-
Mble paitoHbl. A MexxayHapofiHas
KOCMMYecKas CTaHLMA jIeTena ¢
TIepBOVIKOCMIYECKOICKOPOCTBI0O—
7,8 KMIIOMETpa B CEKYHJy, U TOY-
Ka IOJ CTaHLuel, pailoH (KoTo-
pbIil HY>XHO ObIIO OTCHATH —
pen.) odeHb OpICTPO yxOAMI (...).
Apanbckoe MOpe BUJIHO, TsXe-
Jiee OBUIO HaiiTV TPYOOIIPOBOJ U
HalM He(TsHBIE MeCTOPOXKfe-
Hust. «[e?» «5 He Binky!» Pebsita
roBopAT: «/la BOT ke oHO!». Bce

nosgHo, mponerenu. Crepyro-
LIVIT IPOJIET B 3TOM >K€ palloHe
yepe3 92 MMHYTHI, Tak Kak MKC
HOJHBI 000POT BOKPYT 3eMin
coepuraer 3a 92 muHyThl. Cra-
BWI OY[IV/IBHUK, 3aCeKaJI U1 OIISATb:
«['me?» «Bou!» «I'me?» «Bxuk!»
«Hety!» Hy, Tak 3-4 pasa, u yxe
CaM Hayuu/ICs M OTCHSJI BCe He-
00X0fMble PailOHbI».

O conenuduke padorsr ¢
MHCTPpYMEHTAMU

«Ha 3emre obopymoBaHue
MMeeT KaKOJi-TO BeC, er0 MOXHO
Kyga-TO IIOCTaBUTD. ITocTaBun
Ha 3eM/II0, 060pyZOBaHIe CTONT.
TaM ke, KOIla A BIIepBble CO-
6upan obopymoBaHMe MO «KY/IO-
HOBCKOMY KpPHCTaJlTy», COOUpan
pasbeMbl, KaMepy, caM MarHuT,
070K TMTaHudA, ecmu ero (MH-
CTPYMEHT — pejl.) He IpUIEHNT,
TO TaM IIOCTOAHHAasA BEHTUIIA-
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onAg 1 ero HOTI/IXOHI)KY OTHOCHUT.
Iloka uynTaemp WMHCTPYKLUIO,
pagmorpammy (...) pas M HerTy.
O yxe yneren. ITotom yxe cra-
HOBUTCSI TIPVUBBIYKOIL, YTO €CTn
Ha KOPOTKO€e BpeMsI, TO He HyX-
HO HUKYJa IPUKPEIVIATh — 60N-
TUK TaM, MHCTpyMeHT. IIpocro
OTIIyCTWI, OH BUCKUT B BO3[yXe.
Ho ecnu 4yTouKy OTB/IEKCs, TO
BCe 3TH Bell, UHCTPYMEHTHI U
3aIIYacTyi OHM IIOTMXOHbKY Ha-
YMHAIOT y/IeTaTb. Y MeHs TaKkoe
6b1710, IIPOBOAVIIN BUEOCHEMKY
Ha Kamepy GoPro u Tyr meHsa
orenexkm. Kak 006bI4HO, «IO-
BeCU/» ee, IOKa IIOTOBOPUIL,
0060paunBaCh, KaMepbl HETY.
I'me >xe ona? Hapmo wHaitu, mo-
TOMY 4YTO BCe, YTO Ha CTAHLUM,
JO/DKHO OBITH CTPOTO IPOHYMe-
POBAHO ¥ KaXKfiasl Belllb JO/DKHA
HAaXOJMUThCS HAa CBOEM MecCTe.
IToToM 3a CYeT CBOEro JMYHOTO

BpeMEHU JIeTa/l II0 BCel CTaH-
UM U UICKaJl €€. Harmmen».

O xocMmiryecKkoM berbapmake

«Crenyomuii 3KCIepUMeHT
«[lacrapxan - 6». HyxHo 6b1710
3TOT 9KCIEPUMEHT IIPOBECTU
TONIBKO C POCCUIICKMMU Y/I€HA-
MU 3KMIIaXKa, HO Mbl TIOCOBETO-
Ba/IMCh C KOMaHAMPOM CTaHLIUI
u pemmau Bech sKkunax MKC
(mpuBIEYD K SKCHEPUMEHTY C
IPOJYKTaMU NUTAHUA — pex.).
310 n «rogoukm» Ckort Kemnu
n anoxey, Kumna IOu u amepnu-
KaHCKuit actpoHasT Yenn JIunp-
rped. Kak Momomesxp HasbIBaeT
OPYT OpyTa «demaMi», Mbl TOXe
ropopwmn:  «Yemwn, mornpgeM K
Ham». Hammm  3apyOesxHbIM
IapTHepaM OdYeHb CIJIBHO IO-
HpaBmnach Kyxasa. CMM 4To6s1
foee KpacoyHyI0 CTaTbIO Cfie-
7aTh, MNCAMM, MOJ, Ka3axCTaH-

CKUIT KOCMOHABT 1I0Be3 Ha 60pT
6em6apmak, Kasbl, Kapra. Ara,
KoHeyHo! B3anm rTakoit Terem

(vama pyma Kymbica — pefi) —
moxanyiicra!l (cmeercs). A aTo
COBpeMEeHHbIe IIPOAYKTHI IIN-
TaHus, Oojee MOAPOOHBIT MX
COCTaB MOXKHO OyfieT HaiiTu Ha
cantax Kaskocmoca, Hanmo-
HQJIPHOTO I[eHTpa KOCMMUYECKUX
VCCIIEMOBAaHMIT I TEXHOJIOTUI U
Kasaxckoit akageMun IUTaHMUA.
Mbl cocTaBwIM aHKeTsl Ha 06y-
Ma>KHOM HOCHUTEJIE, I BECh OKM-
XK /1 CBOIO OLIEHKY IPOAYK-
TaM TMUTaHUSA, M3TOTOBIEHHBIM
Kasaxckoit akageMuen UTaHus.
Jamu BeICOKYIO o1leHKY. TeM 60-
Jiee, 4TO 51 COIIPOBOXKIAT CBOUM
pacckasom u ucropueit. Hanpu-
Mep, KypT. Pacckasam, 4ro aro
APeBHUIT MPOAYKT MUTAHUA KO-
YeBHUKOB, KOTOPbIIT HAIIY IIpef-
K MICIIO/Ib30BAJIY C JpeBHENIINX

KocMuueckune nccneposanus u texHonorum /01-02/ 2015
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AKOPAA

BpeMeH, YTO 3TO TBOPOT, TOIbKO
BBICYIICHHBIN 1 ¢ JoOaBlIeHUEeM
comu. IloToM  CBIp-MPUMILUK.
OH, KOHEYHO, COBCEM He ITOX0XK
Ha Te CBIPbI, KOTOPbIe MHOCTPAH-
IibI paHblile IPOoOOBAIIL».

O cHe B HeBeCOMOCTU

«B mepBble CyTKM, OOBIYHO,
KOCMOHABTBI 11 aCTPOHABTHI He
MOTYT 3aCHYTb, TaK KaK OTCYT-
CTBYIOT TaKTIIbHBIE OLTYIIEHNA.
Ecu 4emoBeky yfo6HO craTh Ha
JKUBOTE, Ha OOKy, Ha CIIMHE, TO
OH ITOHMMAeT U OLIYIIaeT, YTO Ha
9TOM OOKy WM CIIMHE OH JIEXKMT.
B 1o >xe Bpems, KOIfja OH YKpbI-
BaeTCA Ofies/IOM, TO OH TOXe
YYBCTBYeT, YTO Ha HEro CBepXy
YTO-TO JABUT. A B YCIOBUAX
HEBECOMOCTM HeT IpPIDKATUA K
KaKOJ-TO TBEPAOM IOBEPXHO-
CTH U HET TOTO OINYIIeHN, YTO
TeOs yKpbIBaeT. VI BTOpoe: B He-
BECOMOCTY HeT OIIyIIeHMs II0-
nywku. I'omoBa Kak BOT MeXIy
IUIeY IPsIMO TOPYMT, TaK OHA U
. TsOKenmo aTo BOT. IlosTomy B
IepBoe BpeMs, ITI0Ka KOCMOHABT
O4YeHb CIM/IBHO He YCTaHeT, 3a-
CHYTb IIPAKTUYECKM HEBO3MOX-
HO. VI oTMeuy BBICOKUIT ypOBEHb
myma (...). YenoBek 0O6BIYHO

KocMuueckune uccnepoBaHust u TexHonorum /01-02/ 2015

IIpUBBIKaeT Ha 3eMJ/ie 3aCHIIIaTh,
KOT/]a CTeMHero, a BCTaeT, KOTrzia
CornHiie ero 6yguT. A Ha CTaHIUN
Je/TOBeK JKMBET YJCTO IO JacaM.
Hacrynuno Bpems — mnopbeM.
Hacrynuno Bpems — cnatb».

O Mupe MeXXAy HapogaMu

«Korma ¢ opbutel cMmo-
TPUIIb B WUIIOMMHATOp Ha
3eMI0, TO He BUIHO HUKAKUX
rpaHun. Msl pabotaan B MeX-
IYHapOJHOM SKUIIaXKe: BCero 9
9e/loBeK, IPENCTaBIANN IATh
cTpaH. DTO JIIOAM C Pa3HBIMU
MEHTAIUTETaMI, Pa3sHON MCTO-
pueii. EcrecTBeHHO, y KOCMO-
HAaBTOB CBOJM XapakTep, CBOMU
IIPVUBBIYKM, HO MBI XWayu 607b-
LIOi CIUVIOYEHHOI ceMbeil. Mbl
KW Kak Oparbsa. Hukaxmx
CeKpeToB, BMecCTe paboTaniu,
BMeCTe NPUHMMANM MLy 32
OlHMM JacTapxaHoM. VI xouy
IOXeJaTh, 4TOOb B OyAylieM
HapoJbl Hallell 3eMJIu 3TO IO-
HUMaNIM, OTHOCMINCH HAPYT K
APYTY C TepIeHMeM M TOJIbKO
6narofapss COBMECTHOMY CO-
TPYEHMYECTBY MHOTMX CTpaH
Oyzet 601blIast BOSMOXXHOCTD B
OCBOEHUM OIVDKHETro U JajbHe-
r'O KOCMOCa».

Bo3sBpaleHue Ha 3eM0
B cBaAsu ¢ TE€M, 4YTO Aum-
6eToB M MoreHceH ABIAIUCDH

YIeHaMM SKCIeIUIUM Tocele-
HUA UX BO3BpallleHne Ha 3eMIIIo
cocrosnoch 12 cenrsibpsa 2015
roja Ha JPYroM KOCMUYECKOM
kopabne «Cows TMA-16M»,
KOMaHJMPOM KOTOPOro  ObLI
kocMoHaBT IT'emnamgmit  Ilagan-
Ka, HaxomumBmuiica Ha MKC
¢ 27 mapta 2015 ropa. «Coros
TMA-16M» 12 centsabps B 00
4acoB 29 MMHYT II0 MOCKOBCKO-
My BpEeMEHU OTCTBIKOBAJICS OT
MexnynapoHoil KOCMIY€eCKOii
CTaHIVY, U B 3 9aca 32 MUHYTbHI
34 ceKyHJbI €T0 CITyCKaeMblI1 al-
napaT yCIIeIIHO IPU3EMINICA B
Ka3axCKoy crenu B 146 kumome-
Tpax I0T0-BOCTOYHee [I>Ke3Kasra-
Ha. [Ipofio/KuTeNbHOCTD 1oJIeTa
AjinpiHa AumbeToBa cocTaBya
9 cyrok 20 wacos 13 mmuyt 51
CeKyHfIa.

B crommynom aspomopry
I'maBa rocypmapcrBa Hypcynran
Hasap6aeB BCTpeTMn 3KMIIax
MKC. KocMOHaBTOB B cTO/uIie
KasaxcraHa BcTpevyana Takke
6orblas menmeranysA: IpencTa-
Butemn Kaskocmoca u Pockoc-
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MocCa, 3apy6e>KHb1e N Kas3ax-

CTaHCKMe XXYPHAIUCTHI, a TAKKe
popuble AtinpiHa AumbGeroBa —
ero MaMa, cynpyra u fietu. [lepep
3[aHNeM CTOIMYHOTO a3pOoIopTa
06pasoBajicsi >KUBOIL KOPUEOP,
o KoTopomy Ipoen ['aBa ro-
CymapcTBa HaBCTpedy IPUOBIB-
meMy KOCMMYECKOMY SKUIaxy.
ITepspim penom Hypcynran Ha-
3apbaeB MO34paBuWI MPYOBIBIINIT
9KUIIAX KOPabJIsi.

«9T10 60NDBIIOE  COOBITHE.
MbI 3a Beex 3a Bac 6oernu, mepe-
xKuBany, xpamu. KoHedHO ke,
KasaxXcTaHLbl Ooemn 3a Ajffibl-
Ha, KOTOPBIN ABJIAETCA HAIIMM
TPeTbUM KOCMOHABTOM, KOTO-
PblLiT TOOBIBATI B KOCMOCE.

«Y Hac xocMoppoM «bariko-
Hyp» Haxopurcs B Kasaxcrawe,
Ha Ka3aXCTaHCKoM 3emite. Mbl —
CTpaHa, KOTopas 0CBaMBaeT KOC-
Moc. Y Hac eCTb 4YeTbIpe CIyT-
HMKA, KOTOpble HAXONATCA Ha
op6bure. [T0sTOMY OHM BBIIIOJTHA-
FOT CBOIO MUCCUIO. ATITBIH AuM-
6eTOB He IPOCTO IIONIETEN, OH
IIPOBOAMJI  HAy4HO-UCCTIEN0Ba-
Te/bCcKylo pabory. Te cpencTsa,
KOTOpBI€E BbIJIe/IEHBI B 9Ty cdepy,
umeror obpaTHblit adpdexr. Pac-
X0l Ha KOCMOC Cpasy He OKY-

HAIOTCA, HO BECb MUP CTPEMUTCH
OCBOMTbH KOcMoc. Bompoc He B
CETOHAIIHNX BBITOJ[aX, a 3TO Cy-
JINT OTPOMHYIO BHITOAY A/IA Ha-
YYHO-TEXHIYECKOTO TIpoTpecca.
JIrobple 3aTpaThl TOCYHapCTBa,
KOTOpBIe MAYT Ha KOCMOC, OKY-
MalTCA» CKasan mpesusieHT Ka-
3axXCTaHa.

I'maBa Kaskocmoca Tanrar
MycabaeB 3asgBWI, 4TO AIJifibIH
AyMO6eTOB [iOBel O KOHIIA pa-
6ory, HayaTyl AspokocMude-
ckuM KommreroM KasaxcraHa, B
YaCTHOCTY TIPOBes DA Hayd-
HBIX 9KCIIEPMIMEHTOB.

«AtigpiH - AuMOeTOB TIpO-
TOJDKUT Ty TPAAMULINIO, KOTOPYIO
g 21 ropm Hasajg Hadajl, IOBE3
nepBbIM (rar Hauleil pOJUHBI,
Pecniybnmuku KasaxcraH, Tpyk-
OBl Bpy4an M3 IIO/IETOB 3TOT
¢dnar Hameit crpansl Ilpesu-
neHty. S Haperoch, yTO AJJbIH
AuMO6€TOB Cenaer TO Xe camoe
1 Bpy4uT Hamiemy [IpesumeHTy
4eTBepThbINl ¢Iar Hauleil crpa-
HBI, KOTOpbIIT OB COBCeM He-
IABHO B KOCMOCe», — CKasal
Tanrar Mycabaes.

«CerofiHsi  TpeACTaBUTENN
TpeX CTpaH MeX/yHapOJHOTO
KOCMMYECKOTO 9KMIIa)Ka BbINOJI-

HIWIM BCIO IIPOrpaMMy IIOJIeTa,
BEPHY/INCh Ha TOCTEIPUUMHYIO
Ka3axCTaHCKyIo 3eMmi0. CerogHs
3TO JJIA1 Bac OOJIBIION MPAa3THUK
U [ HAaC TOXKe», — CKasas poc-
CUIMCKMUIT KOCMOHAaBT I'eHHamui
[Taganka.

«Mpl BBUIETENIM B KOCMOC
10 pgHeit Ha3afm, M y Hac Oblla
¢danTacTHYecKas MuccuA. ITO
OblTa 10-HACTOALIEMY MEXIy-
HapojHas Muccus, rfge OblIo
IATh NpefiCTaBUTeNe]l pasHBIX
cTpaH. OJTO OBUI BeIUKOJIeN-
HeMIINiA IPUMEP TOTO, Yero
MBI MOXE€M HOCTHYb, KOTfa
Mbl paboraeM coobia, 6e3 Ka-
KMUX-TNO0 TpaHMI», — CKasal
B Xofie Ipecc-KOH(pepeHIUn
acTpoHaBT EBpomeiickoro xoc-
MUYECKOTO areHTCTBa AHJpeac
MorenceH.

A 14 oxts6ps 2015 ropa
ITpesupeHT cTpaHbl Bpy4mn Aii-
ABIHY AYMOETOBY BBICLIYIO TOCY-
JApPCTBEHHYIO Harpagy «XalblK
KahapMaHbl», ClIeoM  OpheH
«Otan» u B JOBeplLIeHNE — IIO-
yeTHOe 3BaHMe «KasaxcTaHckmit
JIeTYMK-KOCMOHABT».

I'paxxpmane Kasaxcrana yxe
CBOU B KOCMOCe. |

KocMuueckune nccneposanus u texHonorum /01-02/ 2015
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poexT CO3MIaHusA
KOCMMYECKOTO pa-
KETHOTO  KOMIIJIeKca
«barTepexk» sABIAeTCA
COBMECTHBIM — POCCUIICKO-Ka-
saxcraHckuM. Ero  ycnemnas
peammsanuA 3aBUCUT OT CO-
[JIACOBAHHBIX JIEVICTBUIT 00enx
CTOPOH, a He To/nbKo oT Kasax-

KocMuueckune uccnepoBaHust u TexHonorum /01-02/ 2015

Tanrat Mycabaes: Ka3axcras
He cobupaerca 3anpewiarthb
Mcnonb3oBaHue «MNOTOHOB!

Mo MHeHuto0 rnaBbl HauMoHanbHOro KOCMMYECKOro areHTcTBa KasaxcraHa,
KaskocMoc akTuBHO paboTaet ¢ PockocMOCOM 1 B CBOEi AeATeNbHOCTH
pecny6nmka MCXOANT M3 NPUHLMNOB B3aMMOBbLIFOAHOI0 COTPYAHMYECTBA,
NOo3TOMY 31€Cb HE MOXKET 6bITb HUKAKMX npomnopetmﬁ.

craHa. O6 3TOM, KOMMEHTUPYS
B3aIMOOTHOIIEHNA IBYX CTPaH B
A9POKOCMMYECKOIT 007acTy, 3a-
ABUI pyKoBoguTenb KaskocMoca
Tanrar MycabaeB. B uHTepBbIO
koppecnonsienTy IA REGNUM
MycabaeB paccyxfiaeT Ha TeMy
KoMMepuyanusauyu bajikonypa
U PacCKasblBaeT, KaK OH CyMesl

COXPaHNUTb CTAaTyC POCCHUIICKOTO
odurepa, 6ynyun rpaKfaHNHOM
KasaxcraHa.

— He Tak gaBHO KOcMOApoM
baiikonyp ormernn csoe 60-me-
Tie. Ha ceromHsHmii qeHp 310
I7aBHaA IVIOIIAAKA, JICIIONb3Y-
romasaca Poccueii aia ocymecr-
BIE€HUSA CBO€l KOCMUYECKOI
nporpammsl. B To >xe Bpems Poc-
ciiickas Pemepaiyis 3aKkaHYBa-
eT CTPOMTENBbCTBO KOCMOJPOMaA
Bocrounsiit. BriocnencrBum oH
Npu3BaH CTaTb OCHOBHOJ pOC-
CUIICKOI KOCMITYECKOJ TaBaHbIO.
Yro Gyner ¢ BaiikoHypoM mocre
TOro, Kak Poccus MNOMHOCTBIO
TEPEKTIOYNTCH Ha COOCTBEHHBII
KocMofpoM?

— J1eliCTBUTENBHO, Poc-
cutickag QDepmepaumsa  CTPOUT
KocMofpoM  BocToyHbll  Ha
Hanbuem BocToke, Ha KOTOPBIIA,
[O-BUAIUMOMY, OYAYT mepeHece-
HBI Bce (efiepabHble IMYCKM C
KocMojpoMa Bajikonyp.

OpHako HeoOXOmuMO OT-
MeTUTh, yTo eme B 2004 romy
npesupenTamy  Kasaxcrama u
Poccun  6bI710  TOATIMCAHO CO-
I7IallleHNe O PA3BUTUM COTPY[-
HudectBa 10 9 PeKTUBHOMY
MCIIOTb30BAHIIO KOMIITIEKCa
«bailkoHyp», COIIACHO KOTOPO-
My CPOK €ro apeH[bl IPOJi/IeH [0
2050 roma. CornauieHueM npef-




ycmarpuBaercs ydactue Kasax-
CTaHa B peanM3allul COBMECT-
HBIX KOCMIYECKMX IPOEKTOB Ha
KocMozpoMe BaiikoHyp, Mopep-
HU3alMA ero MHQPacTPyKTypBbl,
CO3[jaHMe HOBBIX 3KOMOTMYECKN
6ormee  Ge30IaCHBIX  PaKeTHO-
KOCMIYECKMX KOMIIIEKCOB JIIA
IIOCTIEAYIOIEro II03TAIIHOTO CO-
KpalljeHV:A SKCIUTyaTalluy paKeT-
HOCHUTeNIell, UCIIONb3YOWMX BbI-
COKOTOKCHYHBIE ~ KOMIIOHEHTBHI
PaKeTHOTO TOI/INBA.

Ceituac  Begiercst  pabota
[0 CO3[AaHMI0 HOBOIO KOCMM-
YeCKOr0 PaKeTHOTO KOMIUIEKCa
«baritepex» Ha 6ase poccuicKoi
pakerbl-HOCUTeNs «AHrapa». K
CO>KaJIeHMIO, CPOKM Hayaja pa-
60T caBurarorcsa Ha 2021-2022
TOZIBI B CBSA3M C 3aIPY>KEHHOCTDIO
poccuiickux npepnpuAtuii. Ho
MBI HafieeMcsl, YTO IPOeKT 6ymeT
YCIIEIIHO peajn3oBaH M 3TO II0-
3BOJIMT C IPeKpalljeHNeM 3KC-

wryatanyuu KPK  «IIporon» B
2025—2026 ropmax mepenTM Ha
skcrryaraumioo  KPK - «baitre-
pex». OH TO3BONMUT 3aIycKaTh
KOCMMYECKME almapaThl B MH-
tepecax Pecrry6/mmku Kasaxcras,
Poccniickoit @epepaunn, a Tak-
K€ B KOMMEPYECKIX Le/IAX.
Poccusa Bcerma mopuepku-
BaeT, 4TO He coOupaeTcs OTKa-
3bIBATbCA OT aPEH/IbI KOMILIEKCA
«bajikonyp». Tak, morosopom
Mmexny Kasaxcranom u Poccueit
0 mobpococeficTBe U COIO3HUYE-
crBe B XXI Beke mpefycMOTpe-
HO pasBUTHE CTPATEINIECKOTO
IApTHEPCTBA B Jle/le COBMECTHO-
r0 MCIONMb30BaHMA KOMIIIEKCa
«balikoHyp», cOfeliCTBIE TIOBbI-
LIEHUIO CTENIEHM B3aMMHONM BO-
B/IEYEHHOCTY B MOJIEPHM3ALINIO
MHQPACTPYKTYpBl KOCMOAPOMA
C Y4€TOM HOBBIX TE€XHOJIOTMIL U
COOOpaKEeHMIT  9KOJIOTMYECKOIL
0e30I1aCHOCTM, B pealu3aLyio

COBMECTHBIX KOCMUYECKUX IIPO-
€KTOB, B TOM YMCJIE [T0 OKa3aHWIO
ITyCKOBBIX YCITyT.

JIBa ropma Hasag ObUia yT-
Bep)KJeHa [OpOXKHasd KapTa
II0 COBMECTHOMY NCIIO/Ib30Ba-
HUI0 KoMmIiekca «balikoHyp»
Ha 2014-2016 ropsel, KoTOopas
IIpelyCMaTpUBaeT peann3aLnio
COBMECTHBIX MEPONpPUATUIL IIO
KocMozipoMy, ropopgy baiiko-
Hyp, Ha/lbHENIIEMY COBEpIIEH-
CTBOBAHMIO JIOTOBOPHO-IIPABO-
BOI1 6a3bl (YHKIMOHMPOBAHN
KoMIIIeKca «balikoHyp» B ycio-
BUAX ero apeHpibl Poccuiickoi
Depepanueii.

Takum 06pa3oM, MbI cumTa-
eM, 4To KocMoppom bajikonyp
MOJK€T COXPaHUTb CBO€ MeCTO
B psAAy KOCMUYeCKMX TraBaHell
MMpa KaK 0O0BEKT MeXIyHapoa-
HOTO COTPYIHMYECTBA.

— Paborbl IO CO3TaHMIO
Ka3aXCTAHCKOTO KOCMIY€CKOIo
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pakerHoro kommiaekca «baii-
Tepek» uayr yxe ¢ 2004 roma.
M3HavyanbHO IUTAHMPOBANOCH
HCNONIb30BaHEe  POCCUIICKOI
PaKeTbI-HOCUTENA  «AHrapa».
3arteM, mocle CylieCTBEHHOTO
YAOpPO)KaHNA IPOEKTa, pellle-
HO OBUIO TepeKTIOUNTHCA Ha
YKPalHCKYI0 PaKeTy-HOCHUTelIb
«3enut». Ho B cBA3M ¢ Henmpo-
CTONI cuTyanmeil Ha YKpauHe
NPpUHATO pelIeHNe BEPHYTbCA
K «AHrape», 0 4eM HeJlaBHO 3a-
ABII NEPBBIl BUIe-NpeMbep
Kasaxcrana bakpimkan Ca-
ruHTaeB. OH ke Ha3Bal BpeM:
Hayala CTPOUTENbCTBA KOM-
nnekca Ha baiikonype — 2021
rog. Mo>HO /1M TOBOPUTH O
TOM, YTO 3TO pelIeHle OKOH-
JaTe/lbHOE M IOYeMYy 3alycK
NPOEKTa UAeT C TAKUMM «IPO-
OyKcoBKaMm»?

KocMuueckune uccnepoBaHust u TexHonorum /01-02/ 2015

— IIpoexT cospanmsa KocMu-
YeCKOTO PaKeTHOTO KOMIUIEKCa
«baiiTepex» AB/IAETCA COBMECT-
HBIM — POCCUIICKO-Ka3aXCTaH-
CKM, TO €CTb ero ycnemHaﬂ
peanusanysa 3aBUCUT OT COIJIA-
COBaHHBIX JECTBUII 00enx CTo-
POH, a He TonbKO oT KazaxcraHa.
Mpl TOTOBBI NPOJO/DKUTH €ro
peanusanyio 1 ganbHelee u-
HaHCMPOBaHMe NIPY COXPaHEHUN
CTaTyca «COBMECTHOTO» ITPOEKTa
) HApUTETHOTO y4acTUs B HEM
POCCUIICKOI CTOPOHBI.

Ilepen TemM Kak BBeCTM B 3KC-
mryataimio  KPK - «baiirepek»,
Poccnsa qomxna 6p01a erme mo 2008
rofia 06ecreynTh JIeTHDIE VCIThITA-
HusA KPK «AHrapa» Ha KocMofpo-
me Ilnecenik. OHAKO MCIBITAaHUS
6bUIH YCIIEIIHO MPOBEEHbI TO/Ib-
ko B 2014 rogy. B urore peanusa-
L IpOeKTa 3aTAHY/Nach, KOM-
wiekc «bariTepek» He co3faH, a
€r0 CTOMMOCTD, COOTBETCTBEHHO,
BO3pOC/Ia 60JIee YeM B CeMb pas.

Taxum obpasom, B 2011 roxy
[IPOEKT ObUI HPUOCTAHOBIEH B
CBSI3M C PE3KMM YBE/TNYEHMEM €TO
CTOVIMOCTH, a TaKXXe HEUCITO/THe-
HIEM POCCUIICKOI CTOPOHOI CBO-
X 0053aTe/IbCTB 0 CO3JAHMIO I
ucneitanuio PH «Anrapar.

Crrycrd rof, Ha ypoBHe IIaB
TOCY[apCTB ObIIO IPMHATO pellle-
HIe O IlepeBofie NpoeKTa «baiiTe-
PEK» C paKeTbI-HOCUTENA «AHIa-
pa» Ha paKeTy-HOCUTEIb «3eHNUT».
B 2013 romy 6bU1 yTBEpIK/EH IIaH
COBMECTHBIX JIeVICTBUII 11O peaniu-
3anuy Tmpoekta «bBaiiTepek» Ha
6asze PH «3enut». Bmecre ¢ Tem
B YCNIOBUAX CIOXKMBILIEHCA IO-
JIUTUYECKON CUTyaluy Ha YKpa-
JMHE U PEe3KOTO YXYALIEHUS POoc-
CUIICKO-YKPaMHCKIX OTHOLIECHMII
peanusanus mpoekTa «baiiTepex»
Ha 6ase PH «3ennt» crana HeBO3-
MoxHOI. TonpKo B KOHIle IIpo-
IIIOTO TOfa ObUTa JHOCTUTHYTA
JIOTOBOPEHHOCTb O IPOpaboTKe
OPYTMX BO3MOYKHBIX BapMaHTOB
peamusanumu 1npoekTa «baiiTe-
pek» Ha 6ase pOCCUIICKUX paKeT-
HOCUTEEN.

YuntbiBas, 4YTO Ha Cerof-
HAIHNWI feHb B PO yxe cospa-

Ha ¥ MCIIbITaHA Ha KOCMOZIpOMe
ITnecennrk PH «Awnrapa» jerkoro
U TSDKEJIOTO KJIacCOB, CTOPOHAMU
npopaboTaHa BO3SMOXKHOCTb BO3-
Bpara npoexkra Ha PH «Anrapa».

IToproTosneHo  cormacoBaHHOE
HpefIoXKeHMe O 1IeJIec006pasHo-
CTM CTPOUTENIbCTBA YHUBEPCANIb-
HOTO CTapTOBOTO KOMIIIEKCA IS
myckoB PH «Anrapa» kaxk nerkoro,
TaK U CpPeJHEro U TSDKETIOTo KiIac-
COB Ha KocMozipoMe baiikonyp.

B uioHe, B XOfie Ipas[gHO-
BaHuA 60-71€TMA KOCMOfipoMa
BaitkoHyp, cocTosinoch pabodas
BCTpeya IIepBOTo Bulle-IpeMbe-
pa Kasaxcrana bakbpiTxkana Ca-
TMHTaeBa M 3aMECTUTENA Ipef-
ceflaTesiA MpaBUTeNIbCTBA Poccun
HOmutpus Porosmna, Ha KOTO-
poit 661K 06CYXIEHBI BOIIPOCHI
JabHENIIEN peanusanuy Ipo-
exta «batitepex». Poccumiickas




CTOpOHa  IpouHGOPMUPOBAIA
006 OTCYTCTBUM BO3MOXKHOCTHU
mo 2021 ropma mpUCTYNIUTD K pe-
aJIbHBIM paboTaM IO CO3IaHMIO
KPK «Baittepek» Ha KOCMOLPO-
Me baiixonyp, Tak xak Bce uMe-
IOILMeCsT Pecypchl 3aflelicTBOBA-
Hbl Ha cosfanue KPK «AHnrapa»
Ha KocMojpomax Bocrounbni n
ITneceuk. Kpome Toro, B cBA3K
C coKpalleHneM (pUHaHCHPOBa-
HUs (efepanbHO KOCMIYECKOIt
IIPOrpaMMBbl, TPOEKT «bariTepex»
He MOXeT CO(QMHAHCHPOBATHCS
u3 QefepanbHOTO OIIXKeTa.

B wurore porosopmmuce,
yro AO «CII ,Dbaittepex» B
2016—2020 ropmax TpoBeAeT
MIOATOTOBKY BCell HeoOXomm-
MOJ1 IPOEKTHO JOKYMEHTalUN.
OpHOBpeMeHHO Ka3aXCTaHCKUe
CHeUaauCTbl MpPOMAYT MHOATO-
TOBKY K ITyCKOBBIM paboTaM Ha

neiictyromeM KPK «IIpoTon».
A moce npeKpaleHus 9KCIUTya-
tanyn KPK «IIporon» B 2025—
2026 rogax mIaHUPYeTCA Ha4aTh
skcrryaraumio KPK «baiitepex»
Ha KocMopipoMe barikonyp.

— Kasaxcran craBur nepep,
c000i1 BechMa aMOMIMO3HbBIE
3aJauM B BOIIPOCE OCBOEHMS
KocMoca. TeM He MeHee 3a TOIbI
HE3aBMCUMOCTY ObIIO IIOAIrO-
TOBJIEHO TONBKO [IBa YelTOBEKa
anA ornpaBkm B Kocmoc. Ho
BOGpaTeCcsa A0  OKOI03€MHOI
OpOMTBHI MM TaK M He YJAIOCh.
ITouyemy?

— [eiictButensHo, ¢ 2003
no 2008 ropd gBa Ka3aXCTaHCKUX
KOCMOHABTa-UCIIBITATENNST  Ali-
#biH AuMmbeToB M MyxTap Aii-
MAaxXxaHOB HpOIlI}II/I CHeLU/[aTII)HY}O
U 00OIIeKOCMUYECKYI0 IOTOTOB-

Ky B poccuiickoM IlenTpe mop-
TOTOBKM KOCMOHABTOB MMEHU
IO.A. Tarapuna 3a cyer Kasax-
CTAHCKOI1 CTOPOHBI.

Yxe B mapre 2009 roga Kas-
KOCMOCOM OBUI IOAIIMCAaH KOH-
TPAKT Ha OCYLIECTBJ/IEHNE T07IeTa
Ka3aXCTaHCKOTO KOCMOHaBTa Ha
poccuitcknit  cermenT MKC n
omnpepeneHa ero gara — 30 ceH-
Ts16ps 2009 roma. OpHako us-3a
MMPOBOTO (BPVMHAHCOBOTO KpU3ICa
¢duHaHCHpOBaHMe He ObUIO IOJ-
Tep>KaHo 1 TOTIeT He COCTOSACA.

TeM He MeHee MBI He OCTaB-
nsgeM 3Ty upero. B Hacrosimee
BpeMsA HaMM COBMeCTHO ¢ Po-
CKOCMOCOM ~ IIpopabaTbIBaeTcst
BO3MOYKHOCTb  OCYLIECTB/IE€HM
IojieTa Ka3aXCTaHCKOTO KOCMO-
HaBTa Ha MKC.

— PakerHblit KoMIIeKc
«baiiTepek», CIIyTHUMKN CBA3M

KA3KOCMOC
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u Bemanua KazSat, kasaxcraH-
CKMiI KOCMOHABT — BCe 3TO
Hambonee M3BECTHbIE KOCMUYe-

ckue npoexTol Kasaxcrana. Ho
HaBepHAKA 3TO [JANEKO He BCe,
Haj, 4eM paboraer pecmy6mmka
B BOIIPOCE OCBOEHHUsSI KOCMOCA.
Kakne eme xocMuyeckme 3aja-
9l Ha CETOTHAIIHUI IeHb CTa-
BUT mepepn coboit Kasaxcraw,
NpUHMMAasA BO BHUMaHWe TOT
(dakr, 4TO BBILIENEPEYNICIIEH-
Hble HaYMHAHUs TOKA HEIb3s
Ha3BaTh YCHEUMIHBIMU?

— Kasaxcran mpomen B
PasBUTUM KOCMUYECKON fesi-
TEeJIBHOCTM IIyTh, Ha KOTOPBIil
y HPYTMX CTpaH, pasBUBAIOLINX
CBOI0 KOCMOHABTHUKY, VXOHAT

KocMuueckune uccnepoBaHust u TexHonorum /01-02/ 2015

necatunetus. VI, Hamo cKasatb,
DOCTUTHYTbl 3HauMMble Pe3yilb-
tatbl. Co3aHa KoCMUYecKas H-
(pacTpykTypa, MpefIpuATHs IO
BCeM CTpaTerM4yecKMM HaIpaB-
JIEHVAM Pa3BUTUA KOCMUYECKOI
mesitenbHOCTH. CdopmMupoBaHo
KBamnULUMPOBAHHOE KaZpOBOE
AP0 HAYYHOTO M MHXKEHEPHOTO
COCTaBa MpeIpUATAI KOCMIYe-
CKOJ1 OTpac/y, yKOMIIIEKTOBaHO
CrenyanbHOe KOHCTPYKTOPCKO-
TEXHO/IOTYECKOe OGP0 KOCMIM-
yecko Texuuku. Kasaxcranckme
VMH)X€Hepbl MpPOLIIN IpaKTuye-
CKyI0 CTaXMPOBKYy Ha IIpOM3-
BOJICTBEHHBbIX IUIOLIAAAX Befly-
LMX eBPOINECKNX KOCMUYECKNX
KOMITaHUIA.

Kpome TOro, cospaHsl, 3a-
OylleHbl ¥ BBEJEeHbl B 9KC-
IUIyaTalMio fiBe OpOUTaTbHbIE
TPYIIMPOBKM KOCMUYECKMX all-
naparoB Kasaxcrana. 91o cryr-
Hukn «KazSat-2» u «KazSat-3»,
a TaKKe CIYTHUKU [UCTAHIU-
OHHOTO 30H[VPOBaHUA 3eMIU
KazEOSat-1 u KazEOSat-2.

3aBepIIEHO  CTPOUTEILCTBO
¥ BBeJIEHBI B 9KCIUTyaTalnio 00D-
eKThl Ha3eMHOI KOCMIYeCKOu
uHppacTpyKTypel. B wacTHOCTH,
Has3eMHble KOMIIIEKCHI KOCMUYe-
cKoit cuctembl cBssu «KazSat»,
Ha3eMHble KOMIIIEKCHI KOCMI-
YeCKOl CUCTEMbI MCTAHI[MOH-
HOTO 30HAMPOBaHMA 3eMIn U
Ha3eMHBII KOMIUIEKC CHUCTEMBI
BBICOKOTOYHO CITyTHUKOBOM
HaBUTaUMy. 3aBepLIaeTcad W3-
TOTOBJIEHNE TEXHOJOTUYECKOTO
0060pyROBaHMS U CTPOUTENBCTBO
3[JaHUII CTIELMA/IBHOTO KOHCTPYK-
TOPCKO-TEXHOJIOTMYECKOTO 610po
KOCMUYECKOM TEXHUKU C OIIBIT-
HBIM TIPOU3BOACTBOM U COOPOY-
HO-MCIIBITATE/ILHOIO KOMIIIEKCA
KOCMUYECKMX aIapaToB.

Ha ceropnsimHmit meHp co3-
JAIOTCA KOCMMYECKNE CUCTEMBI
Hay4YHO-TEXHOJIOTMYECKOTO  Ha-
3HauyeHus, a Takke KPK «baiite-
pex». OpraHmsoBaH 1 YCIIEIIHO
¢byukumonnpyer  Haumonans-
HBI/l LIEHTP KOCMUYECKNMX JC-
C/IeOBAHMIT ¥ TEXHOJIOTMIT, 00D-
eIVHAIOLINII YeTblpe HayYHbBIX
MHCTUTYTA, B KOTOPBIX pabOTaloT
ydeHsle, mpodeccopa 1 aKafgeMu-
K1 ¢ MMpOBbIM MeHeM. Hapsny ¢
IOTbHEMIINM Pa3BUTUEM Tpay-
L[VIOHHBIX HaIlpaB/IeHNIT HAaYYHBIX
MCCTIEOBaHMIT B 06/1aCTH acTpo-
¢dusuky, noHochepsl U FUCTaH-
LIMIOHHOTO 30H/VIPOBaHMA 3eMJII,
LEHTp BefieT YCIelIHble Ipu-
K/Ia/iHble Hay4YHble UCCTIEIOBAHM
II0 HOBOMY HAaIPaBIeHUI0 —
pa3paboTKa OTe4eCTBEHHBIX 00-
PpasLioB KOCMITYECKON TEXHVUKU U
TEXHOJIOTWIA.

Mp1  opraHmsoBanyM Hayd-
HO-VICCTIENOBATENIbCKMIT  LIEHTP
«Fappi-skonorus». OH  mpo-
BOOUT O9KOJOTUYECKUI MOHMU-
TOPUHI BO3JENCTBUA IIYCKOB




paKeT-HOCUTeNIell C KOCMOIpoMa
bajikonyp Ha okpy>karyo cpe-
Iy U 3J0pOBbe HaceJleHus, Ipo-
JKIBAIOILETO B pallOHaX BIVAHMA
€T0 JIeATeIbHOCTH.

Ceifyac yCTaHOB/IEHO MEX-
IOyHapoOJHOe  COTPYJHMYECTBO
B 00/1acTV MCCTIE[OBAHNS M UC-
II07Ib30BAHNA BHE3EMHOIO IIPO-
CTPaHCTBa B MUPHBIX Le/IAX C
BefIYIMMM KOCMMUYECKUMIU Jiep-
’KaBaMiu, B TOM 4ucie ¢ Poccuers,
Ykpaunoii, ®panunerr, I'epma-
uueit, Kuraem, Mupuen, Benuko-
6putanneit, Vranueit, noxueir,
IOxnoit Kopeeit, Vspaunem u
Taunaugom.

Takum obpasom, 3a mepuop
c MomeHTa o6pasoBaHus Kas-
KOCMOCa peciyb/vKa cpenana
OTPOMHBIII 1IaT' B Pa3BUTUM BbI-
COKOTEXHOJIOTMYHOIO M HayKo-
€MKOT0 CEKTOpa 5KOHOMMKM —
Kocmmdaeckoit otpaciy. Co3gana
COBpeMeHHas KocMmdecKas JH-
¢dpacTpykrypa, obecrnedeH mpo-
pbIB B pa3pabOTKe OTeYeCTBEH-
HBIX O00pasIoB KOCMMUYECKOI
TeXHUKU U TexHosyoruit. [anee
nepen, KasaxcranoMm crout He
MeHee BaKHas Ile/ib — obecIle-
9uTh 3G PEKTUBHOE MCIIOIb30-
BaHMeE CO3JJaHHOJ COBPEMEHHOII
KOCMUYeCKOl MHQPACTPYKTYPBI
OIS pellleHus 3afjad OTpacyeit
5KOHOMMKM CTpaHbl, [l yHOB-
JIETBOPEHNS €€ PACTyIIero CIIpo-
ca Ha NPOAYKTHl U YCIYyTU KOC-
MIYECKMX CUCTEM.

— B nocnegnee Bpems crap-
Tl POCCUIICKMX KOCMUYECKUX
aNmaparoB IpecluefyloT Heyma-
uyn. B uepege aBapuit gna Ka-
3aXCTaHa OCOOHAKOM CTOSAT He-
ymaunbie mycku PH «IIporon»,
MCHONb3YIOIINX B KayecTBe TO-
IIMBa renTiwvl. PasnmdaHbie ak-
TUBUCTBI IIPOBOJAT KaMIIAHNIO
II0 3ampery WCIONb30BAaHNA
«IIpoToHOB» Hap TeppUTOPHU-
eit Kazaxcrana, MoTHBUpYA 3TO
6opb6oit 3a sxonoruro. Hemas-
HUII TafeX Caru «3eieHblex»
TaKKe NOCHEeNININ CBS3aTh C
«IIpoTroHOM», XOTS YyXKe eCcTb
opunmanrbHbIe BBIBOABI 00 ¥C-

KIIOYeHNN BIMAHUA TelTHiIa
Ha ru6ernb >KUBOTHBIX. Bo3MoXk-
Ha I CUTyauus, IpU KOTOPOIi
Kaszaxctan B OBHOCTOpOHHEM
nopsApgke sanperur monersr PH
«IIpoTon» Hapm cBoeil Teppu-
Topueii? VI 4ro B mpuHIuIe
MOXXHO CHelaTh, YTOOBI MUHIN-
MU3MPOBaTh MOCHENCTBUA KOC-
MMYECKUX ITYCKOB /1A 3KOIOTII
pecnyOnmku?

— Jla, MmeiiCTBUTENBHO, IIe-
PUOAMYECKY TIOCTYIAKT o0bpa-
LleHMUsA B afpec IPaBUTENIbCTBA
Kasaxcrana u JierryTaTcKOro Kop-
Iyca IO IpeKpalleHMI0 ITYCKOB
«IIporona». Eme B 2004 romy
mpesupeHTamyu  KasaxcraHa u
Poccun 6b1710 TOAIIMCAHO COT/IA-
IIeH)e IO IMOBBIIIEHNIO YPOBHA
9KOJIOTMYecKoil  6e30macHoCTH
PaKeTHO-KOCMMYECKOI JieATeNb-
Hocty. OHO mpemycMaTpyBaeT
MOJIEPHM3ALMIO  3KCIUTyaTUpye-
MBIX U CO3/JaHl€ HOBBIX 3KOJIOTH-
4yecky 6osee OE30MACHBIX PaKeT-
HO-KOCMITYECKNX  KOMIUIEKCOB
I/IS TIOC/IEHYIOIETO MTO3TAITHOTO
COKpAIlleH!sl SKCIUTyaTaluu pa-
KET-HOCUTEJIEN, MCIIONb3YIOIIX
BBICOKOTOKCIYHbIE KOMIIOHEHTbI
PaKeTHOro TOIUIMBA, TaKue Kak
ammn 1 rentua. Taxoke Ipemyc-
MOTPEHO CO3[IaHJe Ha KOCMOZIPO-
Me BalikoHyp pakeTHO-KOocMMYe-
cKoro Komiekca «baiitepex» ¢
BBICOKMM YPOBHEM 3KOJIOTMYe-
CKOIt 6€30I1aCHOCTHL.

Ceriyac mpopomKaerca pa-
60Ta 0 MO3TAITHOMY COKpallje-
HUIO ITYCKOB C KOcMopapoma bait-
KOHYp HEKOTOPBIX TUIIOB paKeT,
UCIIONB3YIOMMNX BBICOKOTOKCHY-
HbI€ KOMIIOHEHTBI PaKETHOro
tomwmsa. Tak, ¢ 2008 ropa mpe-
KpallleHbl IyCKU paKeT-HOCUTe-
neit «IMkIoH-2», paboTaroummx
Ha rentune. C 2011 ropa mpe-
KpallleHbl IyCKY MeXKOHTMHEH-
TaJbHBIX OAIMCTUYECKUX pa-
ket PC-20, Taxxe paborarommx
Ha rentwie. A B 2014 rogy 6s11
IIPOM3BEJieH IIOC/IeNHMIA 3aIycK
MEXKOHTVMHEHTAIbHOI  Gajm-
cTnyeckoit pakets! PC-18.

Kpome Toro, c¢ 2012 ropa
IpeKpallieHa 3KCIUTyaTalus pa-

ker-Hocuteneit «[IporoH-K». 3a-
IyCKM KOCMMYECKMX allllapaToB
TepeBefleHbl Ha MOJEPHU3UPO-
BaHHyI0, 0oOJiee 9KOIOTMYECKU
6esomacuyio PH «IIpoToH-Mb».
[Tonnmas 6OMBIIYI0 3HAYNMOCTD
pna Poccuym  3amyckoB KocMu-
YECKMX aIlllapaToB C IIOMOIIBIO
paxerpl-HOcuTenA «IIpoToH-M»,
Kasaxcran He cobupaercs B ofi-
HOCTOPDOHHEM HOPSAJKE 3alpe-
aTh MCIIO/Ib30BaHME JIAHHBIX
pakeT Ha KocMoppoMme Baitkonyp.

Bmecre ¢ Tem mnposeneHa
pabora 10 BBIPAOOTKE HpefyIo-
JKEHUI TI0 COKpAIleHMIO ITyCKOB
paketel-HOCUTenA  «IIpoToH-Mb»,
HaumHag ¢ 2016 roma. ITO OMK-
HO YMEHBIIUTL 39KOJIOTMYECKYIO

KA3KOCMOC
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HArpy3Ky Ha OKPY>KAIOLIYIO Cpefy
Kasaxcrana. Bce a1u Mepbl 6bun
0fi06peHbI IBYM: TOCYAaPCTBAMIL

CoxkpaljeHne IyCKOB pake-
ThI-HOCKTeNs «IIpoToH-M» Oyner
IIPOM3BOJUTBCS 32 CYET II0CTe-
neHHoro nepesoga Ha PH «Anra-
pa-5» Ha kocMmoppomax Ilmecernk
n Bocrounsnit. Takum obpasowm,
wranupyerca B 2025 rogy po-
BECTU KONMMYECTBO ITyckoB PH
«IIpoToH-M» 10 NATU U TIPAKTU-
YeCKM 3aBepiuTh ux B 2026 ropy.

Ceilyac  NpoBOJATCA  CO-
BMeCTHble paboTsl B 061acTu
9KOJIOTMYecKoli  6e30IacHOCTI
KOCMUYECKON [eATebHOCTU Ha
KocMmozipoMe baiixonyp. I'onos-
HBIM TIPEIIPUATUEM OT Kasax-
CTAHCKOJI CTODOHBI fAB/IIETCA Ha-
YIHO-MCCIIENOBATENIbCKMIT  LIEHTP

KocMuueckune uccnepoBaHust u TexHonorum /01-02/ 2015

«Fappi-Okonorus».  ITpoBoput-
Cs1 9KOJIOTUMYECKOe COIIPOBOXKJie-
HIe ITyCKOB paKeT-HOCUTeTell, Uc-
IIO/IB3YIOIUX BBICOKOTOKCHYHbIE
KOMIIOHEHTBI PaKeTHOTO TOIUIMBA.

CTOUT OTMETUTh, YTO 3HA-

YUTENbHYI0 ONACHOCTD A/ 9KO-
CHUCTeM TepPUTOPUIL, BXOAALINX
B 30HY BIMSAHMA KOCMOJIpOMa
bajikonyp, npepcrasnaoT aBa-
pUiTHBIE ~CHUTyaI[uy, KOTOpbIE
MOTYT BO3HMKHYTb IPU ITyCKaxX
paKeT-HOCUTEIEN.

B pajioHax, HmOfBEprIiINXCs
HeO/MaronpyuATHeIM  (aKkTopam
aBapUIIHBIX IIyCKOB, €XXETOZHO
IIPOBOJATCA MOHUTOPVHIOBbBIE
Hab/IIOfieHns ¢ 0TOOpOM 1 aHa-
NM30M Ipo6 0OBEKTOB OKpYXKa-
IoLlel  Cpefbl, 300/I0TMIECKOTO
U TUAPOOVOIOTMIECKOTO MaTe-

puana. VIsydaerca cocTosHME
IUKUX U TOMAIIHUX >KUBOTHBIX,
OCYILIECTB/IAIOTCA MEIMIMHCKIE
MUCCNIENOBAHUS COCTOSHUS 3[10-
POBbs HAaceNIeHN .

Bcero ¢ 2001 ropa peanuso-
BAaHO IIECTb COBMECTHBIX IIPO-
rpamm. Ceifyac Mbl paboTaeM
HaJ IMKBUOAIEN TOCIeICTBUIM,
CBA3aHHBIX C aBapMIHBIM ITy-
ckoM paketbl «[IpoToH-M» C
KocMopipoMa baiikonyp 2 uronsa
2013 ropa.

Kpome TOro, roroBurcs
IpOrpaMMa COBMECTHBIX paboT
0 00ecredyeHnIo SKOIOTuYe-
CKOJMl 6€e30IacHOCTY  JesATellb-
HOCTM KocMojpoma baiikonyp
U COLMANbHO-TUTUEHNIECKOMY
MOHUTOPMHTY Hace/leHUsd, Hpo-
JKMBAIOIETO Ha IIPUIETAIONINX




K KOCMOJpOMY TeppUTOPUAX, Ha
2015-2017 ropgpl.

— Bce cBoM monersI B KOC-
MOC BBl COBepUINIM, OyZydImM
opunepom BBC Poccun. Tem
He MeHee B Kasaxcrane Bac Ha-
3BIBAIOT Ka3aXCTaHCKMM KOCMO-
HAaBTOM. Y’Ke IIOC/I€ TOro, KakK
BBI IIepecTany 1eTaTh B KOCMOC,
BbI CTA/IM HAYaTbHUKOM 60eBoit
IOATOTOBKM apMEiCKOVl aBu-
anuu Boopyxennpix cun P®.
A cIycTs HECKONBKO JIET BO3-
rnaBmwiu Kaskocmoc. Ha stom
nocry Bam He pa3 npuxopunucn
JKECTKO OTCTaMBaTh WHTEPeChI
Kasaxcrana, nopoii Bcrynmada B
KOH(GPOHTAMIO C POCCUIICKOI
cropoHoit. Ckakure, KaKOBO
3T0 — OBITh MeX ABYX OTHeil
M He MCIBIThIBaeTe U BbI BHY-
TPeHHEro NpOTUBOpeYN:A?

— Cpasy ckaxy, HeT HUKa-
KOJl KOH(POHTALMM U OLIyIle-
HMA BHYTPEHHETO IIPOTUBOpE-
qus. Sl rop>xych Tem, uto Poccusa
n Kasaxcran ypgocromnyu MeHs
CBOMX BBICIINMX 3BaHUIT — ['epos
Poccun n Hapopnoro I'epos Ka-
3aXCTaHa, 32 peajibHble 3aCIyTU
nepep, rocygapcrsamu. Vot
IBe 3Be3[bl s HOIIY BCerfa BMe-
CTe He TOJIbKO KaK 3HaK OTIMYMS
¥ IpU3HAHMSA, HO U KaK OTBET-
CTBEHHOCTD IIepeli CBOEeNl poju-
Holt — Pecniy6nukoit Kasaxcran
M CTPaHO, KOTOpasl BbIpAcTMIa
"3 MeHsA KOCMOHaBTa — Poccuii-
ckoi1 Qepepanner.

Tak C/IOXNUI0Ch, YTO B TO
BpeMsi, KOITIa 51 COOMPasICs UCIION-
HUTb CBOIO 3aBETHYIO MEYTy —
CTaTb KOCMOHABTOM, Haia o00-
mag Popuna — CCCP pacnancs.
41, Borero cyab6bI, ocrancs B Poc-
cun. Torza >xe A cTall Ka[pOBBIM
BOEHHBIM, IToToMy 4TO B CoBeT-
ckoMm Coro3e, a 3aTeMm u B Poccnn,
KOCMOHAaBTbI
Ho Bompoc mpuHajyie>XHOCTH K
Kaszaxcrany B MOMEHT IOJIeTa B
KOCMOC ObUI M [IS MeHS, U A
MO CTpaHbl IPYHLIMIINAIbHBIM.
VIMeHHO TI039TOMYy IIPE3UJIEHT
Poccun bopuc Enpumu m mpe-
supent Kasaxcrana Hypcynran
Hasap6aes miepes MOMM I1071€TOM

HOCW/INM IIOT'OHBI.

B Kocmoc 1 mronsa 1994 ropa cre-
JIa  CIIEIMa/bHOE 3asBIECHIUE,
COITIACHO KOTOPOMY MOt CTaTyc
OBUI OIIpefieNieH CTIeAyIoIuM 00-
pasom: rpaxpaHuH PecryOmuxm
KasaxcraH, = BOEHHOCTy>KaIuit
Boopyxennpix cun Poccumiickon
Qepepanyy. TO HEOpAMHApPHOE
pelieHNe 6bIIO IPUHATO Ha YPOB-
HE PYKOBOJMTENEN TIOCYlapCTB.
ITosToMy BO Bcex Tpex IOJeTax s
OBUT ITO CyTV Ka3aXCTAHCKIM KOC-
MOHABTOM, IIPM 3TOM C YeCTBIO
HOCWI TOTOHbI ouriepa Poccuit-
CKOJI apMUM.

Ilo BO3BpameHuMM HOMOI
A mo mopydeHmoo [71aBbl Ha-
IIeT0 TOCYlapCcTBa IPUCTYINUI
K paboTe [0 CO3[QAHUI0 KOCMU-
yeckoit otpaciu KasaxcraHa.
Bot Torza y>xe JOKyMeHTa/lIbHO
oopMMI TpAXAAHCTBO pecITy-
6nuku. YecTHO cKasaTh, Hallle
[IOKOJIEHVe, KOTOpoe OBUIO 1
ocraetcs pogoM u3 CoBeTCKoOro
Co103a, He 0c060 MOHMMAJIO 3TO
paspgeneHue Mo rpaXAaHCTBY, U
TeM GoJiee TI0 HaI[MOHAIBHOCTM.
A TpUMHIUOBL 9eCTH, JOCTOMH-
CTBa, CIy>KEHNSA BO UMA MUPA,
3anoxeHHble COBETCKON apMu-
i, OCTAI0TCS MPEXHUMU B BO-
OpYy>XeHHbIX cmnax u Poccun, n
KasaxcraHa.

ITocne mepeespa B Kasax-
CTaH A Bo3rnaBwI HarmmoHamb-
HOe KOCMMYECKOe areHTCTBO,
M 32 CeMb JIeT CYLeCTBOBaHMA
CaMOCTOSITEIPHOTO  BeIOMCTBa
MBI CJle/Ia/ii PBIBOK B JieJIe OCBO-
eHMS KOCMUYECKUX TEXHOTIOTHIA.
IIpakTnyecku cosmaHa oTede-
CTBEHHasA KOCMIYECKas OTPacib,
peanusyoTcs KpyHmHble KOCMM-
4yecKye MPOEeKThI, O KOTOPBIX f
YK€ paccKasblBal. ITO IO CUITY
TOJIBKO KPYIHBIM KOCMUYECKUM
Teps>KaBaM.

51 He pa3 roBopwII 1 ellje pas
IIOBTOPIOCh, 4TO Poccus Obuta
M ABJISAETCA T/IaBHBIM CTpaTeru-
yeckuM naptHepoMm Kasaxcrana
II0 MHOTMM HAIIpaB/IeHUAM CO-
TPYZHMYECTBA, B TOM 4lC/le U B
BOIIPOCE OCBOEHNA KOCMOCA.

Ila, ecTb HeManO CIOXKHBIX
BOIIPOCOB, B YaCTHOCTH, IIO MC-

II0/Ib30BAHNIO KOCcMofpoMa bait-
KOHYP B OCOOBIX YC/IOBUSX apeH-
Obl. 9TO UM BOIPOCH SKOJIOTUM,
U co3maHuss Komiiekca «baii-
TepeK», ¥ COLMANbHOro obecme-
YeHUs JKUTeNel KOCMUYECKOTO
ropopa. 31ech Mbl BMeCTe C poc-
CUICKUMMM KOJIJIETAaMU  OTHIONb
He BCTyIlaeM B KOH(POHTALMIO,
a, HA00OpPOT, MIeM ¥ HAaXORUM
KOMITPOMMUCCHL.  BesycnmoBHO, y
KaXX[[OJ1 CTPaHbI €CThb CBOM HALIM-
OHAJ/IbHbIEC I/IHTepeCI)I, KOTOpI)Ie
MbI 00513aHbI 3aINILATD.
Ceropasa Kaskocmoc akTuB-
HO paboTaer ¢ PockocMmocom, u
B CBOEIl [eATENbHOCTY MbI MC-
XOfMM M3 TIPMHLMUIIOB B3aMMO-
BBITOJHOT'O COTPYHIYECTBA,
[I09TOMY 31€Ch He MOXeT OBITh
HJKaKUX MPOTUBOPEYMIL. [ |

KA3KOCMOC
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PEMOPTAX

NanuKCKUM CMOTD

>Ke CTaHOBMTCSA TpafiuLiMell — ydacTye )XypHala B CalloHe, IPOXOJAIIeM B IIAPVYKCKOM IIPUTOpofe

He-Bypxe. KpymHeiiumit B Mupe aspokocmudecknit ¢popyMm padotan ¢ 15 mo 21 miona 2015 roga.

Pa3paboTYnKy ¥ NMPOM3BOAUTENN BBICOKOTEXHOJIOTMYHON MPORYKIMY, OIEPaTOPBl PaKeTHBIX U

CITyTHUKOBBIX CMCTeM COOMPAIOTCA pa3 B [iBa FOfa [JIA TOTO YTOOBI 3aKTIOUUTD COITIAIIEHNA, 00Cy-
IUTD IIYTU Pa3BUTHS, O3HAKOMUTD BCEX CO CBOMMM HOCTIDKeHMSIMU. C COMMAHBIMU pe3y/IbTaTaMy IpuoOblia
Bo ®pannuio u generauns KaskocMoca — ¢ MOMeHTa ITPOBeeHNs IIPOLIOro canoHa y Kasaxcrana nossu-
JI0Ch [iBe CITyTHMKOBbIE TPYIIMPOBKY, CO3/jaHa HadeMHasi MHQPACTPYKTYpa, CTPOUTCS KOMIUIEKC IO IIPOU3-
BOJICTBY KOCMMYECKOJ TeXHMKM pasnM4yHOro HasHauyeHus. B Jle-Bypike cocroAnoch MHOTO MIOJOTBOPHbBIX
BCTped. Beerna, st yenoBeka BI0OIEHHOTO B aBALIMIO M KOCMOC 3TO OyfieT MeCTO IJie cepALie 6beTcs Jallie
o6praxoro. IIpeparaem BameMy BHMMaHUIO peopTax o paboTe caoHa.

JNe-Bypike caMblil KPYMHbIA a3poKoCMUYeckuii GopyM Ha niaHeTe
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PEMOPTAX

-
[Oenerauns Kaskocmoca

Poccuickuii
CynepaxeTt
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Ha BcTpeue ¢ konneramn 3 Poccun: UCC vMeHm PelueTHeBa

HoBuHka 13 KaHagabl: CpeﬂHeMaFMCTpaﬂbell‘;l I'Ial‘/IIHep
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PEMOPTAX

MsTp pakeTocTpoeHus AnekcaHap fertspes —
pykosoauTenb Kb «tOxHoe»

CoBpeMeHHble HoCUTeNM YKpauHbl

MHoroueneBoii BeptoneT NH-90 (Eurocopter)
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i[ LAND LAUNCH

HoBuHKa canoHa - TpaHCcnopTHbIM AH-178 ¢ ntokoM-pamnoi
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PEMOPTAX _

®paHuy3ckoe pyKOBOACTBO yaenseT 60/blioe BHUMaHWe a3pOKOCMUYECKOMY CanoHy

Hoselwmii cnyTHuk 33

|
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PEMOPTAX

Yckoputenb Hocutens «Bera»

CI'IyTHVIKI/I CTaHOBATCA BCE MUHUATIOpHEE
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PEMOPTAX _

BoeHHO-TpaHCNOpTHbIV camMoneT
A-400M geMOHCTpUpYeT CBOM BO3MOXHOCTU

3eHuTHast pakeTa Aster eBponeit-
ckoro komnnekca SAMP

30 KocMuueckue nccnenosaHus u TexHonoruu /01-02/ 2015




_ PEMOPTAX

Air Astana obbsaBuna
0 npuobpetermn A-320 neo

3PK «XXenesHbli1 Kynon» M3BecTeH KaxaoMy Ha BamxHeM Boctoke

‘.y
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=
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YpapHbiii 6ecnnnoTHWK koMnaHuu Elbit Systems (M3paunb)
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DdpaHKo-aMepuKaHCKuit aBuaasuratens LEAP

MakeT kocMoapoMa BoCTouHbIi

CaMblii 60/1bLLIOK B MMPE MaccaxMpckuii naiHep A-380
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PEMOPTAX

KoHuenT-BepToneT ot Eurocopter
C MaKCMManbHON CKOpoCTbio 450 KM. B Yac

TpeHaxep MC-21 KB nmMeHn AHTOHOBa M3BECTHO BO BCEM MUpe
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bauKoHYD TPeOyeT paker

UHTepBblo NeHepanbHOro KOHCTpykTOpa-FeHepanbHOro AMpeKTopa rocyaapcrBeHHOro
npeanpuatna «KoHcTpykTopckoro 6topo «HkHoe» AnekcaHppa [lerrapesa

nekcaHip  Bukropo-

Bu4 Jlerrapes u BO3-
rnasngemoe uM Kb,

aBHME IIApTHEPHI Ha-

IIETO XypHana. Y Hac XOpOLIO
Hajla)KeHHbIe KOHTAKThI, U3 [IHe-
IPOIETPOBCKA HAaM PETYIAPHO
MOCTYNIAIOT MaTepManbl paccKa-
3bIBalOlIMe O IVIOJOTBOPHOII pa-
60Te OfHOTO M3 CaMBIX M3BECT-
HBIX KOJUIEKTMBOB PpaKeTYMKOB
B Mupe. ABTOpuTeT, HapaboTaH-
ubii emje B rogsl CCCP, momor
He IOTEePATbCS MPeAIpUATUIO U
B TpaH3uTHble rofbl. CeropgHs

KocMuueckune uccnepoBaHust u TexHonorum /01-02/ 2015
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KB «FOskHOe» akTUBHO paboraer
Ha MeXJIyHapofHOM pbiHKe. C
KasaxcraHoM Tax>ke Haja>KeHbI

IIPOYHBIE CBA3M.

Anexkcannp  Bukroposud
m06Ee3HO COTACUIICS OTBETUTD
Ha Halllil BOIIPOCHIL.

— Anexcanpp Buxroposiy,
KakoBo cocrossue Kb ceromusa?

—HecMoTpsa Ha cymjecTBy-
ouye Mpob/IeMsl, CI0XXHOCTH,
OHU BCerfia ObIIN, ¥ OCTPOTA UX
PpasHasd, Mbl BCe TIOCTIefIHIE TObI
paboraeM B HOBBIX YCIOBUSIX.

Ecmu paborarb, ecnmu gymaTb o
OynyleM, eciy CesiTb, TO BCXOAbI
6ynyr. Ilo mpexHeMy IpuOpu-
TeTHBIMM J/I HAC OCTAIOTCS paKe-
TbI-HOCUTE/IN, ITyCKOBbIE YCIIYTH,
[0 MPEXHEMY OCTaeTcsl aKTy-
a/IbHBIM CO3[JaHME KOCMUYECKUX
anmaparoB, ceffyac Mbl BeCbMa
arpecCUBHO IIPOBOJUM IIONIUTUKY
10 3TOMy Hanpasnenuo. Onupa-
€MCS Ha MEXX/TyHapOJHYIO KOOIIe-
paumio. AKTya/lbHBIM OCTaeTCsA
I HAaC CO3MIaHlMe IBUTATEIbHBIX
YCTaHOBOK, OCOOEHHO I pas-
pabaTpIBaeMOro HaMu psifia mep-




CIIEKTUBHBIX HOCUTEJIeNl ceMell-
cTBa «Mask». MbI TpafiULIMIOHHO
CO3J]aBa/li [JBUTATENV BEPXHUX
CTyIleHell, py/eBble [BUIATENN.
CerofiHA HaM HY>KHbBI MOIL[HbIE
OBUTATENM JJS IEepPBBIX CTYyIIe-
Heil, MBI HaJ{ 9TUM paboTaeM ak-
TUBHO. MBI TakKe Bcerma Obuin
3aeliCTBOBaHbl TPV CO3JAHUMU
PaKeTHOTO OpYXus, B CTapble
BpeMeHa 9TO OBUIO CTpaTeru-
YecKoe BOOPY)KEHMe, CerojHs
ato apyrue 3agaun. K coxane-
HUIO, MUP IO IIPeXHEMy L[eHUT
CUTy M MBI KaK paspaboT4mMKu
PaKeTHOTO BOOPY>KEHMS [OJDK-
HBI, HECMOTPSI Ha C/IOKHOCTH,
OTCYTCTBME IIOJTHOLIEHHOTO (u-
HaHCUPOBAHUA, CO3JaBaTb OC-
HOBY [I/I1 COBPEMEHHOI apMMIL.
IDTO BCe, K COXaJIEHUIO, TaKXe
BoCTpe6OBaHO.

Mo>KHO cKasaTb o eltie 06 ofi-
HOM HAIIpaB/IeHN! — KOHBEPCUIL.
Eme B 6prTHOCTE CCCP MBI MHO-
rye Bellu feann. A CErOmHS 3TO
U BETPO3TEKTPOCTAaHLIUN M KOM-
6aiiHBl 3epHOYOOPOYHBIE, TPAHC-
TIOPT 3/IEKTPUIECKUI, TPOJIIEN-
Oycol, aBTobOychl. MemuuuHckoe
obopyoBaHIe, OCHAIeHMe It
NpEeANpUATUI  TMUILEBOM  TIPO-
MBILIZIEHHOCTY PasHblii pesynbrar
y STUX Ha4MHAHMIL, HO BCEM 3TUM
Mbl 3aHUMaeMcs. Mbl HeTaBHO
TIOBOIVI/T UTOTM 3a TOC/IENHIE
IIATD JIeT — TaK KOJMYECTBO pa-
6otHnkoB Kb yBemmumioce Ha
IECThCOT dYenoBeK. Moromexp
npuxoaut. Jllogu upyT Typa rae
ecTb CTabM/IbHOCTD, €CTb Oy-
pymee. VI XOTss B OTpacim ecThb
KOHEYHO MpOO/IeMBbl, HallpuMep,
C 3arpy3Koll Hallero IapTHepa
«lO>xmaia», HO MbI BUUM Kak
3TO IPEOJ0/IEeTh, CETOfIHA HY>KHO
TepIleHNUe, a 3aBTpa MBI 3aIlOJ-
HMM OCBOOOJVMBILMECA MOLIHO-
CTU 3aKa3aMu.

— A CKOITBKO BCEro 4ic-
JIEHHOCTb IepcoHama?

— B Kb cerognsa 5 165 4gejio-
BeK. KaKnplil moHeIenbHNK MHE
TOKIafbIBAIOT CUTYalNIo, B TOM
q1C/le ¥ JaHHBIE O IIepPCOHAIe.
9T0 camble ocIefHME LUPPDL.

— Y KB ouenp 60nb1roi
M VHTEepPeCHBIl OmBIT PaboThI
C MeXAyHapogHBIMM HapTHe-
paMm — c eBpomeiilaMn IO
pakere «Bera», paspaborka u
NPON3BOACTBAa 0/I0Ka IepBOIL
CTYIeH!I aMEpPUKAHCKOro «AH-
Tapeca», JAPYTMMM CTpaHaMU.
Pacckaxure Kak wuAyT pema?
Boimu coobumenus, uro ¢ bpa-
3WINeil BO3ZHUKIN KaKue-TO
npoo6nemsr?

— Hy ¢ Dbpasunmeit ner
CMBIC/IA IeTaIN3MPOBATh T€ IIPO-
671eMbl, KOTOpbIe CETOHHS eCTb.
Korpma m060i1 IPOEKT [OXOANUT
IO CTpOUTENbHON (paspl, TO OH
Ha4lHaeT, YTO Ha3bIBaeTCs BBI-
Je3aThb U3 CMeTHL. A ceifuac He06-
XOJVMMOCTb B JIOIOTHUTEIbHBIX
UCTOYHUKAX (QUHAHCUPOBAHNA
COBIIa/la C BHYTPEHHVMM IIPO-
6nemamm B camoli crpase. bpa-
3M/IMA BeCbMa S9HEePTUYHO Pa3BIU-
BaolljeecAd TOCYapCTBO, HO 3TO
HE€ 3HA4YUT, 4YTO y Hee HEe MOXET
6I)ITI) OIIPENENIEHHBbIX CIIaJOB B
passutun. Celfuac BCe 3T BO-
mpocsl  obcyxpatorcs. JlaBaiite
nogoxpeM. ITpoekT nepexxusaer
IIepUOf, OIpefie/IeHHOI peopra-
HUS3ALUN ¥ PECTPYKTypPU3ALVIL
S BooOOWle ONTMMUCT B 3TOM
IUIaHe IIOTOMY, YTO BCE TeXHUYe-
CKIe TIPENTIOCHUIKY /I YCIel-
HOJl peanmsalliy IIPOEKTa, OHU
Bce ecTb. [lo/mTrKa 1 GpuHaHCH
MOTYT KaK-TO HOBIUATb. [TocMo-
TpuM. MBI HafieeMcs Ha 3aBep-
IIeHNe IPOEKTa U MePeXof eTo B
CTaJIUIIO0 SKCIUTyaTaIVIIL.

— A eBpormneiinpl 1 aMepu-
KaHIIbI?

— IIpoekr «Bera» ycnemno
pasBuBaerca. Mbl BcTpevanuch
HeJlaBHO ¢ rocmopuHoM Jopas-
HoM, rimasoit CNES, oH paccka-
3271 0 pOCTe 3aKa30B Ha HOCH-
tenp. Ecnmu He ommb6arocs, yxe
mecToil mycK «Berm» mpouren
YCIEIHO. 37ieChb KCTaT! IpuMep
XOpOILIEro COTPYJHMYECTBA —
B YeTBEPTONM CTyNeHM, Halla
YacTb JBUTATENSA — KaMepa Cro-
paHus, a 6akoBas 4acTh, TaM BbI-
TECHUTE/IbHAA CUCTEMA IIOJAYM,

Poguncs 31 oxtsa6ps 1951 roma B T.
Apancke (KupoBckas ob6macte, Poccus).
OkoHuMn JIeHMHIpajcKuii MeXaHU4YeCKMit
urctntyT (BI'TY) mo cnenyansHoCcTH «JIBY-
raTely JieTaTe/IbHBIX ammaparoB» (1975)
" SKOHOMMYecKmil (akxynbreT [IHempome-
TPOBCKOTO HAILMOHA/IbHOTO YHMBEPCUTETA
(2001). IIpormren cTaXXMpOBKY U 0OydeHMe B
papme aspoxocMmdeckux kommanuii CIIA u
Opanuym.

ITocne oxoH4yaHus JIeHMHIpagCKOro
MEXaHMYECKOTO MHCTUTYTa B 1975 rony 6B
HampapjeH Ha pabory B Kb «lOxxHoe», The
U paboTaer o HacTosIee BpeMs. 3a BpeMs
PaboTLI IpoIIIesT ITYTh OT MHXKeHepa fo [eHe-
PalbHOTO KOHCTpYKTOpa — [‘eHepambHOTO
oyupekTopa locymapcTBeHHOTO Ipefnpu-
arusa «KoHcrpykropckoe 61opo «HOxHOe»
uM. ML.K. fxrena».

1975 — 1999 rT. — MHXXeHep, CTapLINit
VH)KeHep, HAaYaJbHUK TPYIIbI, HAa4YaJbHUK
CITyKOBI;

1999 — 2005 rr. — samecturend ['ene-

panbHOTO KOHCTpyKTOpa — ['eHepambHOTO
IVIPEKTOpa II0 BHEIIHEIKOHOMIIECKON [ie-

ATENbHOCTH;

2005 — 2010 rr. — mepBBI 3aMeCTH-
Tenb ['eHepanbHOTO KOHCTpyKTOpa — lene-
PaJbHOTO OVPEKTOpa MO CUCTEMHOMY IIPO-
€KTMPOBAaHUIO ¥ KOMIUIEKCHOMY DPa3BUTHIO
MNpeTIpUATAL;

C 2010 r. — 'eHepanbHBI KOHCTPYKTOP
— I'enepanbHbIil JUPEKTOP.

Herrsapes A.B. mpomen ImKomy Ipo-
€KTVPOBaHNsA, KOHCTPYMPOBAaHMA M 3SKC-
IePUMEHTA/IbHOM ~ OTPabOTKM  paKeTHBIX
KOMIUIEKCOB CTPaTerMYeckoro ¥ KOocMIye-
CKOTO HasHayeHM:A. BHec S3HaYMTENbHBIN
MPAaKTUYECKMIT BKJIAK B PaspabOTKy M MO-
IEepHU3ALI0 PaKeTHBIX KOMIUIEKCOB C pa-
Keramu cemeiictBa SS-17, SS-18 u SS-24 (o
knaccudukanyn HATO), a Takxe IPOEKTOB
[0 MOJEPHM3ALUN ¥ KOMMEpPYEeCKOMY NC-
MI0/Ib30BaHMI0 KOCMUYECKUX PAKETHBIX KOM-
IIJIEKCOB CeMelicTBa «3eHUT», «[IHemp», psana
KOCMMYECKMX aIllapaToB M CIyTHUMKOBBIX
cucreM. BHec cyliecTBeHHbIN BKIaJ] B CO37a-
HII€ 3BECTHBIX PaKETHO-KOCMIYIECKUX KOM-
IVIEKCOB B MEX/[yHapO/IHOM KOOIIepaLuyu
— «Mopckoit crapT», «HaseMHbIlI cTapT»,
«JIHemp». bonblloe BHUMaHMe yfensaeT pe-
aNM3alMy IEePCHEeKTMBHBIX KOCMIYIECKMX
[IPOEKTOB, IIPOEKTOB CO3JaHMsI COOCTBEH-
HbIX KA 1 BUTraTeIbHBIX YCTAaHOBOK B KOM-
MEepPYEeCKMX I[e/IAX.
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aT0 paspaborka HIIO wumenn
JIaBOYKMHA, HALINMX POCCUIICKUX
KOJUIET. ¢ KOTOPBIMY Y HAC JaB-
HMe CBA3U. DTa KOOIepanmsa —
HE3aBJCUMBIII OT Hac BbIOOp eB-
POIENICKUX 3aKa3YMKOB, ¥ BOT
pe3y/IbTaT, YeTBepTas CTYIEeHb
OYeHb YETKO BBIIONHSET CBOM
3aflauyl. XOpOLIas, MOpOIl [oBe-
JIpHAs TOYHOCTD, YTO B YACTHO-
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Sea Launch
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cTU OBIIO TPOAEMOHCTPUPOBaA-
HO IIpY 3aIyCKe Ka3aXCTaHCKOTO
cnyrauka J133 «KazEOSat-1».
3aKasaHbl CepuiiHble JBUIaTe-
M, TIOCTAaBKM, BCE B IIPOU3BOJ-
crBe. Yacto ObIBAIOT IIPOCHOBI
3aKa34MKOB YCKOPUTDH IIOCTaB-
Ky, 4TOOBI OHVM MOITIM OCYIije-
CTBUTDb IIyCK paHbllle YeM IUIa-
HYPOBA/IOCh ¥ MBI BCeTfa UfieM

HaBCTpeYy 1 A JyMalo, 4To 06e
CTOPOHBI JOBOJIbHBI COTPYAHM-
YEeCTBOM.

Yro KacaeTcs aMepyKaHIIeB,
Ha «AHTapece» K COXXaJeHUIO
ObL1a aBapys, X0TA 0QULMATLHO
KOMMCCHA TaK UM He OIyO/nmKo-
Bajia CBOE 3aK/I0YeHMe, HO BCEM
B 001I[eM TO SICHO YTO OCHOBHAs
OpUYMHA — JBUraTenb. ABapua
NOCTy>K1Ia TPUYMHOM /1A IpuU-
HATUA PpelleHus KOMIIaHMel
«Orbital» 0 samene pBurarens u
CErOfiHS MBI KaK PaspaboTIMKu
CTYT[CHI/I I/IHTeI‘pI/IpyeM €e C IBuI-
rarefieM pa3paboTKu «DHepro-
mam» PJI-181. llenp mocraBneHa
OCYIIEeCTBUTD ITYCK IIEPBOI paKe-
Thl C 3TMM [OBUTATE€IEM B MapTe
2016 roga. Mbl He BUOUM 37€eCh
npo6/eM NPYHININATBHOTO Xa-
pakrepa.

—Ho Begp 3T0 mMoATBEpK-
meHye rmOKOCTH KOHCTPYKIMM
PakeTbl. PeKfe BCETO MepBoil
crynean? Ee ycrpoiicrBo, 3e-
HUTOBCKMII muamerp 3,9 merpa
NO3BONAT 6€3 0COOBIX CIOXK-
HOCTel1 «IlepecaguTh» HOCUTENh
Ha HOBBIII IBUTATETb.

— CoBepllleHHO  BepHO.
ITO IEPBbIil 3Tall, BEPHYTHCA K
IIyCKOBOJ HeATENIbHOCTH, 3aTeM
CTaBUTCA 3ajlaya — ONTUMU3a-
s, MCHONb30BaHME BO3MOX-
Hocrell pBurartens PJI-181, ero
nokasarenyu Bbile yeM y HK-33,
U MOXXHO ONTHManbHee MpPOeK-
TUPOBaTb CTYNEHM, 3TO Mbl BU-
AWM, TaM JOCTaTOYHO OOJIbIION
SHepreTU4ecKuii IoTeHL A, KO-
TOPBIV JACT CEPbE3HBIN IPUPOCT
NIOJIE3HOTO TPy3a BHIBOAMMOTO
Ha opOuUTy. «AHTapec», KaK u3-
BECTHO paKeTa HEONTMMaJIbHas,
OHa CIIPOEKTUPOBAHA IIO 3aKasy
«Orbital», 06pasHo roBops MOX-
HO CKa3aTh, OHM He CTPEMU/INACh
K JIy4inemy, umes xopouree. Ta-
KOJ, PasyMHBINI KOHCEPBATU3M.
A 1oz HOBBIE 3ajlauy CTeTeHb ee
ONITMMAZbHOCTY  TIOBBINIAETCA,
U S JyMalo, 4TO y Hee Xopollee
Oypny1uee, B TOM 4nciIe ¥ Ha KOM-
MepyYeCcKOM HaIpaBJeHUM, eCIu
OHU 3aJIMyTCS 3TUM BCEPbES.




— HagepHo umes Takoil
ONBIT MOCTETHUX JIeT, OYeBI/-
HO, B paMKax OOCyXpgeHMA C
Ka3aXCTAaHCKMMM IapTHepaMu
y Bac eCcTb IpeAIoKeHU:A IO
HOCHTEIIIO, 110 IETKOMY HOCHTe-
mo? Yro 661 MOrIM NpH Gr1aro-
NPUATHOM PasBUTII COOBITHIL,
MCIONb30BaTh Ka3aXCTaHCKMUe
TapTHepbI?

— V¥ Hac gaBHO ugeT aua-

JIOT MEXJy areHTCTBaMM, Ha

ypoBHe GupM. [leiicTBUTENBHO,
y Hac OBUIM MPeIOXKeHNsI, BCe-

Pbe3 paccMaTpuBaaM CO3daHNE

«bailtepeka» Ha 6ase «3eHUTa».
Bo3Mo>kHO, 4TO mOC/IeqHME CO-
ObITMA TOBAUAIN, HO IIOKa 3TO
BOIIPOC OT/IOXKE€H, KaK MBI ITIOHM-
maeM. CerogHs Ha pbIHKe BOC-

Ilo mumumaruse [ertsipeBa A.B. Ha
MIPeANpUATAY OPTaHM30BaHA CIyXK6a Map-
KETMHIa ¥ BHEUTHESKOHOMIYECKOW Jiesi-
TeflbHOCTH. IIpM ero akTMBHOM y4acTuUu
Ha/Ia)KeHbl NIPOYHbIe KOHTAKTBI CO MHOTM-
MJ MMPOBBIMY KOMITAHUAMY KOCMMYECKO-
ro npoduisi, KOCMUIECKVIMI areHTCTBAMI
MHOTUX CTPaH U opranmsanysmMu EBpombl,
CHIA, Erunra, Smonnn, Pecny6mmku Ko-
ped U Jpyrux cTpaH Mupa. Aynekcanjp Buk-
TOPOBUY - IIOC/I€fOBATE/IbHBIN CTOPOHHMUK
pasBUTUA MEXIYHAPOJHOI KOOIIepaluu
PaspaboTInKoB PaKeTHO-KOCMIYECKOA
TeXHUKU M YKpeIUIeHMs KOOIIepaluy yKpa-
nHCKux paspaborunkos. I'TI «KB «FOxHoe»
nof;, ynpasienueM A. B. Jlerrapesa npuHu-
MaeT aKTMBHOE ydacTue B IpoeKTax «LIm-
KIOH-4» 1 «AHTapec» (Taypyc-II), «Bera».

ABTrop oxomo 200 HayYHBIX ITyO/IMKa-
LIT ¥ CTaTeil 110 BOIIPOcaM paspaboTKy pa-
KeTHBIX KOMIUIEKCOB Pa3HOTO Ha3HA4YeHNs,
VX MOZIEPHM3AIVM ¥ afjallTalluN [JId pelle-
HUs HayYHBIX M IPUKIAHBIX 3a7a4, 50 130-
OpeTeHMIT I TATEHTOB, KOTOPBIE IIOIOXKEHBI
B OCHOBY TEeXHOJIOTMM CO3[IaHMA KOHKY-
PEHTHOCIIOCOOHBIX PaKeTHO-KOCMMIECKIX
KOMIUIEKCOB. MHOTO BHUMaHMA yHensaeT
PasBUTUIO OTPAacleBONl HAyKM U yKpeIlle-
HUI0 HayYHO-IPOM3BOACTBEHHBIX CBsA3eN
Kb «IOxxHoe» ¢ HamonanbHoOM akameMuen
HayK YKpalHbl, aKaJleMI4eCKUMI UHCTUTY-
TaMU, C BBICUIMMIY Y9€OHBIMY 3aBefieHIAMM
MHOTVX PETYIOHOB YKpPayHBI.

Axkagemuk HanmoHambHOM aKageMumu
Hayk YKpamHbl (2015), JOKTOp TeXHMde-
ckyx Hayk (2012), xaHfupaT 3KOHOMMYe-
ckmx Hayk (2006), axagmemmk MexmyHa-
popHOIt akafemMun acTpoHaBTHMKM (2005),
CexpeTapb YKPaMHCKOTO PErMOHATIbHOTO
oTmeneHua MeXAyHapOmHOM  aKajgeMun
actpoHaBTHKH (2005).

Harpaxpen oppeHamm «3a 3aciyru»
IIT u II cr. (2002, 2011), meganamu Depe-
paunn KocmoHaBTUKM CCCP mmeHn axa-
memuka M.K. furensa u umeHn akageMumka
H.A. IImmroruna, 6onee yem 20 Memamamu
@epepanun kocmoHaBTuKU CCCP, Poccun,
YKpauHbI ¥ ApYTUX BeJOMCTB 11 OPTaHOB pa-
KeTHO-KOCMIYECKOI cephl.

«IToyeTHBIT PABOTHMK KOCMUIECKOI
orpacm YkpauHbl» (2001), 3acmy>KeHHBIi
MalIMHOCTpOuUTeNnb YKpauHbl (2004). Jlay-
pear ['ocymapcTBeHHON IpeMuy YKpauHBI
(2009), naypear «3onoroit mefam B.®. Yr-
kyHa» Poccmiickoit @epepanym (2011).
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TpebOBaHbl HOCHUTENN MaJlble,
IPY XOPOIINX IIeHOBBIX ITOKa3a-
tensAx. EcTb BIONHe mporsosu-
pyeMble PLIHOYHbIE ITapaMeTph.
Ectp mnpepmoxxeHmsa, KoTopble
y’Ke JOCTaTOYHO JJABHO paccMa-
TPUBAIOTCA KOCMIYECKIM areHT-
crBoM KasaxcTaHa, Ha ypoBHe

KocMuueckune uccnepoBaHust u TexHonorum /01-02/ 2015

COOTBETCTBYIOIIUX  KOMMCCHIL
Mbl mpepraraeM  paspaboTKy
JIETKOTO HOCUTENs, MBI XOTe-
nm, 9TO6BI 9TO OBIIO M y4acTue
Ka3aXCTAaHCKMX  IIpeJTIpUATHIL,
Hanpumep IlerponasnoBckoro
3aBOJja TsKEJIOr0 MAIUIMHOCTPO-
eHudA. Y 3aBofla €CTb XOPOILNII

MOTEHIMAJI, Mbl OBI/IM TaM BMe-
cre co crnenmamucramu «fOsxma-
ma». Tam, Hampumep 6aKoBYIO
YaCTh BIIOJIHE MOXKHO IIOCTaBUTh
Ha NPOM3BOJCTBO, 3aBOJ| B XOPO-
meMm cocroauum. Hy a ceiyac,
BbI 3HaeTe, aKTMBHO Pa3BUBaeTCs
PBIHOK IYCKOBBIX YCIIYT, MbI CO




MHOIMMM ITIapTHEPAMM yXKe pa-
60TaeM Haj, TeM, YTOOBI CO3/aTh
HOCUTEN JiellieBble, TAK CKaXKeM
mpsiMo. CerofHs MaIbIMU CITYT-
HUKaMU, B PAMKaX MaJIbIX BECOB,
Majblx 06beMOB, Oarofaps Mu-
HUATIOPM3ALUY  3JIEKTPOHUKI
U KOMIIOHEHTOB, DELIAloTCs He
IIPOCTO MUHUMAJIbHBIE, CTYHEH-
YecKye, a PELIaloTCsl Cepbe3Hble,
BITO/IHE IIPAKTWYECKMe 3a/jadil.
BakHbl TOYHasA pmara mycka u
TOYHasA opbura. Mbl ceityac Haf
9T paboraeM, 3afaya IIOCTaB-
JIeHa CIe/IaTh OYeHb HEOPOryIo
pakery.

— KakoB runorermyeckmii
OONMMK JIerKOT0 HOCUTENA LA
Kasaxcrana, gBa-Tpum mapame-
Tpa: IOJNE3HBbIl IPy3, oOmas
Macca, IBUTaTeIb?

— Mmu npepgnoxumm 1,5
TOHHBI Ha COJTHEYHO-CUHXPOH-
HYI0 OpOuTy, Ifle-TO COOTBeT-
CTBEHHO OKOJ0 2,5 TOHH Ha
HU3KyI0 opbuty. [IBe CTymeHu,
He VICKTTI0YeHa BO3MO>KHOCTD Ha-
pallMBaHUsA IPY30HOLBEMHOCTH,
npyu HeOOXOAMMOCTH, C IIOMO-
b0 HEeOONMBIIOTO PA3TOHHOTO
6710Ka, y Hac eCTb TaKyue Hapa-
60oTku. KoMIOHeHTHI: KepocuH/
KHCTopoA. MapiueBblli ABUra-
TeNlb IIepBOIl CTyIleHU paspaba-
TBHIBA€TCS, OH ellle MOKa He Jo-
BefieH o ceptudmkanym. TaAra
neurarenss — 200 Tous. P/1-810,
Hamra pa3paboTka.

— Korpma sTor pBurarenp
BBIVJIET HA OTHEBbIE CTEHIOBbIE
VICTIBITAHUA?

— Bbr 3Haere, A gymMaro Bb
ObICTpee YBUAMTE HA OTHEBBIX
ero mociemoBaTesns. Mbl MCXO/s
13 HalIMX BHYTPEHHNX 3a/la4 U B
COOTBETCTBMM C NPUHATON CTpa-
Terneyl paspabaTbiBaeM [BUIa-
tenb PJI-815, Tsarom 250 TOHH.
MHorve peuteHyss Ha 060Mx
OBUTATENAX aHAJOTMYHBI, pas-
MEpPHOCTDb JBUTaTe/eil MO3BOJLA-
€T KOMIUIEKCMPOBATD, CO3/1aBaTh
OBUTaTeNbHbIE YCTAHOBKY TATOI
500 tonH, 750 TOHH, a BBl 3Hae-
Te, uTo PJ/I-171 M mist HOCuTenA

«3eHnT» ¥MMeeT TAry 740 TOHH.
OH dYeTbIpeXKaMepHBIif, a Y Hac
TpM OIHOKAMEpPHBIX [BUTaTesd
PII-815 mapmyr Tary B 750 TOHH.
Mbl, ¢ y4eTOM TakKXke peXyma
IpOCCEeNMpPOBaHKsA, IOAYYUM B
UTOTe CUTIOBbIE YCTAHOBKMU C ILN-
POKUM IMara3oHOM TAT.

Bot ceityac MHOTO TOBOPAT
06 Vnone Macke u ero «SpaceX».
C0)XHO OJJHO3HAYHO TOBOPUTD,
HO B II000M CiIyd4ae, OH ChITpas
OYeHb MO3UTUBHYIO POJIb, MHO-
IMX 3acTaBWI 3afiyMaTbCd U
KOe-4TO [e/laTb CBOMM IIOAXO-
noM. VI MBI cerogHsa 6opemcs 3a
CHIDKEHMe ce6eCTOUMOCTH C TeM,
4YTOOBI O6ecHeYnTh [IA HAIINX
HOCKTeNell KOHKYPEHTOCIIOCO0-
HOCTb Ha pBbIHKE, IIOTOMY, YTO
9TO BOIIPOC HAIlIeTO BbKMBAHMA.

Yro KacaeTcs faThl, TO A Iy-
Maro, 9T0 B 2018 rofry Mbl OJDKHBI
CTONPOLIEHTHO HayaTb OTHEBbIE
ucnbiTanusa PI]-815. Hamia 1iesnb,
B 2019 ropy cepruduipoBaTh
€ro. A aBTOHOMHBIC VCIIBITAaHVS
110 371IeMEHTaM MbI yyKe HaulHaeM.
B arom rogy Hayanochb M3roTOB-
JIeHNe Ta30reHepaTopa, CO3haeM
TypOOHACOC, KaMepy CrOpaHMUsL.
BHenpsieM coBpeMeHHbIe METObI
CBapKM, HOBbIe pellleHNs, ¢ AKa-
JeMueil HayK Hallell, C MHCTUTY-
ToMm IlaToHa corpymHmyaeM. Ko-
HEYHO, CETOJHA HEeBO3MOXXHO He
BHeZIpATH 3D TexHOMOIMM, IPUH-
TepBI, ¥ MBI y)Xe IpoBenn pabo-
TBl CPaBHMUTE/IbHBIE, IIPOBEPUIN
obpasupl. IlomydeHsl xoporune
Ppesy/IbTaThl, B YaCTHOCTH II0 CO3-
HaHMIO TYPOMH, TEXHOIOISA [jAeT
HOBOE KayecTBO. Bce 3T0 akTMBHO
BHeJpseM.

Moe wmuenme, yto Kasax-
cTaH uMmeer bajikonyp 1 aro He
TOJIBKO 671aT0, HO 11 OTBETCTBEH-
HOCTb. Henb3s He UCIIONb30BaTh
Baitkonyp. baiikonyp Tpebyer
paker. UM paker xopommux. U
37lech A cumMTao, yTo Kasaxcran
3a/[HTEPEeCOBaH, YTOObI PaKeThl
HOABJIANNCh, C COBPEMEHHBIMU
IIOKA3aTe/sIMM  PBIHOYHBIMU U
9TO JAacT MHOIO JUIS XOPOILEro
6ymy1ero crpaHsl. Mbl BUFUM 1
10 Ko6poMy 3aBUAyeM, KaK pas-

BUBAETCA KOCMIYECKasA OTpacib
KaSaXCTaHa, ceifyac Bbl Hambo-

Jlee cepbesHble IIArM CHeNany B
00/1acT  CO3[AHMS  CIyTHUKO-
BBIX [PYIIIMPOBOK, OHM YXKe aK-
TVMBHO 9KCIUIyaTUPYIOTCS, M MBI
yBepensl. uto Kasaxcrany 6es
paKeT He 000THCh. [
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). XXYBATOB,
B. KO3J/1I0BCKWIA

PIMT «HUL, «FAPbBILL-9KO0I1s» AK MUP PK

arpsi3HeHMe IIOYB Tell-

TWJIOM OTMeYaeTcsi B

palioHax TafieHMsA OTpe-

JIAIOIIMXCSA 9acTell PaKeT
nocureneii (PII OY PH), ucnosnb-
3YIOIIMX B Ka4yecTBe PaKETHOTO
TOIUIMBA HECMMMETPUYHBIN IM-
metmnruapasusa (HIMT, 1,1- on-
METWITUAPASUH, TeNTUI). ITOT
BIJi paKeTHOTO TOIUIVMBA LIMPOKO
UCIIONb3yeTCsl B KOCMOHABTUKE
[1]. Vicnonp3oBaHue ruppasuHa
U €ro IpOM3BOJHBIX B KadyecTBe
TOPIOYEro JyIsI peaKTUBHBIX JIBU-
raTesieli U3BECTHO C cepeinHbl XX
Beka [2,3]. Tak, rugpasuH Bo Bpe-
Ms1 Bropoit MupoBoit BOITHBI ObII
npumeHeH B 'epmanum Ha pe-
aKTUBHBIX MCTpebuTesix «Mec-
cepuiMutt ME-163» 1 neraromux
cHapsapax «BP-20». B HacrosAmee
BpeMsA TeNTWIOM B COYeTaHUMU
C OKUCIUTEEM — aMwioM (Te-
TPAaOKCUJ, a30Ta) 3ampaBIsITCs
aMepMKaHCKas pakera «TuTaH»,
¢bpaniysckas pakera «Apuany,
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KNTAICKMe PaKeThl « [ sIHb WKeHb»
u «Benukuit moxop», MHAUIICKIE
paxersl «GSLV» n «SLV», yKpa-
VIHCKME M POCCUIICKVE paKeTbl
PC-20, PH«KocMmoc -3M», «Pokot
u «IIpotoH-M» [1].

IIpn npusemnenunm otTpa-
6orasiueit crymenn PH n pas-
pYLIEHNN ee TOIUIMBHBIX GaKkoB
BO3MOXXHO 3arpsI3HEHMEe IOYBBI
OCTaTKaMM PaKeTHOTO TOIUIU-
Ba. OCHOBHBIE PailOHbI ITaleHUA
(PII) otmensiomeiicss IepBOIL
CTYIeHM pakeT, paboTaromux
Ha TeNTuIe, PpacloOXeHbl B
Lentpanbuom Kasaxcrane. B
mpolecce MX IOCTOSTHHOTO JIC-
none3oBanuss B PII OY PH
chOopMMPOBaNIUCh  HIPUPORHBIE
KOMIIJIEKCHI C TTOYBEHHBIMM KOH-
TYpaMl, COfieP>KalMM TelTHU/I
U TpOAYKTHl ero TpaHchopma-
uun. [1,4,5].

Hannumne rentmna wm ero
IIPOM3BOJIHBIX MOXKeT OOHapy-
JKUBAThCS B ITIyOMHHBIX C/IOSIX

IOYBBI CIYCTSI MHOTO JIET IIOCIe
nasennsa OY PH. B to xe Bpems
Ha TeppUTOpPUAX HaCeleHHbIX
IyHKTOB, npunerapommx K PIT
OY PH, sarpsasHeHuit KOMIIO-
HEHTaMU PaKeTHOTO TOIUIVMBA He
ormedaerca. CrefyeT OTMETUTD,
YTO B Hallle BpeMsA XUMHUYeCKoe
BO3JIEIICTBYE HA TTOYBBI B MECTaX
nagennsas OY PH yxe He cronb
3HAYUTENbHO, KaK B OblIble
rogbl. PakeThl COBepIIEHCTBY-
I0OTCS B 3KOJIOTMYECKOM II/IaHE.
Mecra 3arpsasHeHMIT NOAJIeXaT
00e3BpeXVBAHUIO [O YpPOBHS
IpefielbHO  IOIYCTUMOI KOH-
pentpayyy (IIOK) rentmna B
noyse. IIpu aTomM onTuManbHOI
AB/ISETCA OYMCTKa TIOYBBI He
TOJIBKO OT TeNTWIa, HO M IIpO-
TOYKTOB €ro XMMMWYeCKOJ TpaHC-
¢dopmanum o  06pa3oBaHMsL
MAJIOTOKCUYHBIX  COEAVHEHUIT
asora [5,6].

OnacHOCTh 3HAYUTETBHOTO
3arpsA3HeHNA II0YB Pe3KO BO3-
pacTaeT Ipy aBapUITHBIX ITyCKax
PH. B a1nx ciaydasx o6e3Bpexn-
BaHMe KOMIIOHEHTOB TOIIIMBA U
KOHTPO/Ib OCTaTOYHOTO MX KO-
JINYECTBA B ITIOYBE BBIIIOTHIETCSA
601€e TIATENHHO.

TexHomoruss  06e3BpexuBa-
HJIA TIOYB OT KOMIIOHEHTOB PaKeT-
HOTO TOIUIVBA IIOCTOSHHO COBEp-
IIeHCTBYyeTcA. bonbloe sHaueHNe
NPUAAETCS PaspabOTKe IKOJIOTH-
gecku 6oree 9 eKTUBHBIX U 6e3-
OIIaCHBIX CIIOCOOO0B. Y11Ie/ B HEObI-
THe METOJ, OKVC/IeHNA IIPO/IMBOB
TOIUIMBA XJIOPHOJ M3BECTDIO, OT-
puLIaTe/IbHble MOCTIEACTBUA BO3-
TeJICTBYA aKTMBHOTO X/I0pa Ha BCe
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XKIBOE B II0YBe OBUIM He MeHee
BpE€AHBIM I10 CPAaBHEHMIO C T€NITU-
nom. OTKa3a/mich OT NPUMEHEHNUS
BOJIHOTO PAcTBOpA IepMaHraHaTa
Ka/uA. 3HauuTe/IbHasA Harpyska
PacTBOPOM MAapraHL[OBKM Ha 3a-
IPA3HEHHYI0 TePPUTOPUIO, HEob-
XOZiMMast ISl OKVICTIEHsI TeNTIIA,

COIIPOBOXKIA/IACh  YBEINYCHNEM
IIoIaAN 3arpA3HEHNA IOYBBI U
PacTUTENbHOCTN IpoayKTaMu

OKMC/IEHNA TeNTu/Ia.

B 2012 ropy B Pecry6im-
KaHCKUM rOCy/lapCTBEHHBIM
npepupuatuem «HUII «Fappim-
Okomorusi» ~ paspaboraH, Co-
I7acoBaH ¢  MuHKCcTepCcTBOM
OXpaHbl OKpY>Kalollell Cpefibl U
ArentcrsoMm PK no ynpasnenuto
3eMENIbHbIMU PECYpCaMy, U YT-
BepxJieH HanyoHanbHBIM KOC-
MudecknM areHTcTBoM PK «Tex-
HOJIOTMYECKMI ~ PeI7TaMeHT Ha
MeTOKCUKALIMIO TIOYB, 3arpA3HEH-
HBIX HECUMMETPUYHBIM JMMe-
TUITU/IPASUHOM ¥ HPOLYKTaMIU

ero XMMMYecKoit TpaHcdopma-
MY, KOMOMHMPOBaHHBIM METO-
mom». Obe3BpexyBaHIe TeNTIIA
U TPORYKTOB €ro XMMMUYECKOI
TpaHcOpMaLM OCHOBAaHO Ha
VUCIIO/Ib30BAHNY KaTaIUTUYeCKO-
r0 ¥ MUKPOOMOTIOIMYECKOTO Me-
TOAOB. B KauecTBe KaTanmsaTopa
B JIETOKCMKAaHTe MCIIONb3yeTCs
1% BOZIHBII PACTBOP KOMILIEKCO-
HaTa KeJe3a, a OKUCIUTeNA — IU-
IpOIepUT C KoHLeHTpanuert 10%
IO MepeKICH BOZopoaa. Muxpo-
HOOYNCTKE C
HCIIO/Ib30BaHMEM abOPUTeHHBIX
IITAMMOB MHMKPOGOB IOfBep-
raloTcA IIOYBBI, 3arpA3HeHHbIe
TeNTWIOM B KOJNMYECTBE MeHee
50 mr/kr (500 ITK). Buecenue
B II0YBY MUKPOOOB CrOCOOCTBY-
€T BOCCTAaHOBJICHUIO ITOYBEHHO
MMKPOGIIOPBI ITOC/IE XMMUYECKOI
ouncTky noys. Kombuumposan-
Hasi TEXHO/IOTVs 00e3BpeXxiuBa-
HMA OblIa YCIELIHO NpUMeHeHa
py 06e3BPE>KMBaHNM IIPOJINBOB

6110/TOTMYECKOIT

renTwia Ha mwiomam 13100 m°
(B Mecrax aBapMIiTHOTO IafeHNs
PKH «IIpotoH-M» 02.07.2013r.).
IToTpeb0oBanOCh  YeTbIPEXKpAT-
HOe TIIpOBefleHMe IeTOKCUKAIM-
OHHBIX pabOT C BHIEMKOII 3arpsi3-
HEHHOTO TpPYHTa, IIOKa YpPOBEHb
sarpsasHenusa nous HJIMI He
causunca B 2500 pas 1o cpaBHe-
HUIO C IepBOHAYAIbHBIMY 3HaYe-
HUAMM 3aTPA3SHEHMA U He JOCTUT
2-3,5 ITJK. OgHoBpemenHo B 13
pas cokpaTwiach 1 obuias Io-
IIa/ib 3aTPsI3HEHMS.

ITpu 06e3BpexxuBaHUM OYB
ClIeflyeT Y4MUTBIBATb PONb IIPU-
PORHO-K/IMMAaTIYeCKUX ¢ax-
topoB. Ha kommuectBeHHOE
cofiep>KaHue 1 IIOBefeHIe XMMU-
YeCKVX BeIeCTB B I0YBE OKa3bl-
BaeT B/IVSHIE TUII IOYBHI, ee Me-
XaHUYECKMIT, MOPHOTOTUIECKIIT
COCTaB, Pa3/NYHBINI MUKPOOMO-
1IeHO3, KUCIOTHOCTb, a TaKKe
TeMIlepaTypa, BIaXKHOCTb, CE30H
rofia u T.n.
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3KoJsioruns

Pacripoctpanennsie B Ilen-
TpanbHOM KasaxcTaHe CyrIMHKU
¢ OYpBIMU CHJIBHO COJIOHIIEBATHI-
MI TOYBaMM, COJIOHLAMM M CO-
JIOHYaKaMJ 3aTPYHHSAIOT IIPOHMK-
HOBEHIE TelTmiIa B HO‘-IBeHHYIO
TOJILY, @ IlecyaHble, HA0OOPOT,
copeiictByoT [4,7]. Iemounas
cpefia, Majzioe COZep>KaHue Opra-
HUYECKUX BEIIeCTB B Hel, ecTe-
CTBEHHOE IIPJCYTCTBUE META/UIOB-
karanusaropos (Fe**, Cu*, Mn?*),
B/IMAIOIMX Ha XMMIYECKOe OKIC-
JIeHMe TEeTITIIA, CIOCOOCTBYIOT €ro
Terpajanyy B IOYBe.

M3BecTHO, 4YTO TUAPA3UHBI
BechbMa peaKL[IOHHO-CIOCOOHbIe
coegunenns. OHU JIETKO BCTYyTa-

KocMuueckue uccnepoBaHust u TexHonorum /01-02/ 2015
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I0T BO B3aMOJIENICTBUE C MHO-
JKECTBOM PEareHTOB Pa3/IM4YHOI
npuponbl. Bce rupgpasunbl —
CUIbHBIE BOCCTAaHOBUTENN, HO
OKIC/IEHNE WX HOCUT pasind-
HBIV XapaKTep B 3aBMCUMOCTI OT
YCIIOBUMIA  OCYLECTBJIEHMA IIPO-
1jecca, IPUPOAbI, YMCIA U Ppac-
IONOKEHUsT 3aMeCTUTeNnen, U,
KOHEYHO, MCIIONIb3yEMbIX OKMC-
murteneit  [2,3].  ATmocdepHsbIit
KNCI0pos, OKUCIAET TMAPA3VHbI
flake IIPY HU3KUX TeMIIEpaTypax,
XOTb U 3HAUYUTE/IbHO MEJIIEHHEe.

3HauMTenbHAA CONMHEYHas
papuanusa B IlenTpanbHom Ka-
3aXCTaHe, CONPOBOXKAKLIAAC
IIpOrpeBaHueM II0YB, YIbTpa-

¢duoneroBoe o6IydeHne, BETPHI
CIIOCOOCTBYIOT OKMC/IEHNIO Tell-
THIA U BBIBETPUBAHUIO Bpefl-
HBIX BEIeCTB 13 IOBEPXHOCT-
HBIX cnoeB mousbl. Hambonee
OMaronpuMATHBL YCAOBUA [IA
ymameHMA M TpaHchopManuu
TU/IPA3MHOB B ITOYBE — TEI/IbII
nepuoy rofia, KOTOPHI B 3TOM
pervioHe JIUTCA GONbIe IIOJIO-
BUHBI Tofia. BpeMs npe6bianu
TeNITH/IA B IOBEPXHOCTHOM CTIO€
TOYBBI 3aBVMCUT OT KOMMYECTBA
MIPOIUTOTO PAKETHOTO TOTINBA,
OHO MOJKeT M3MePAThCA JacaMu
U JUINTBCA JO HECKONbKUX Cy-
TOK. YacTb renTtuia IpoOHMUKAET
B TI0YBY, I7le IPOIIeCC ero XMMM-




4ecKoit TpaHcopMaLK 3aMeNi-
nseTcA.

B sumHee Bpems murpauys
TOIUIVBA B IIOYBY MCKITIOYAEeTCA.
Ha cHery nponussl rentuia 6e3
00e3BpeXXMBaHUSA MOIYT COXpa-
HATBCA JIUTENBHOE BpeMs, MO~
BEpraACh JINIIb JMICHAPEHUAM U
OKMCIIeHNI0. BecHoit ¢ TampiMu
BOJlaMI TUIPa3MH-COfiepIKalIe
COeAVHEHNS BBIHOCATCA U3 IIy-
O6VHBI Ha IIOBEPXHOCTb IOYBBI,
YTO MO>KeT IPUBECTH K YBeNIU-
YEeHMIO TEePPUTOPUM 3arpsisHe-
HUA, ¥ B TOM YHC/IE PAacTeHUIL.
Oco06bIT MHTepeC MpefcTaBIsieT
MOABJIEHME HUTPO3OAVMETHIA-
MIHa B pacTeHuAX. VI3BecTHo,

YTO PACTeHNs] CIIOCOOHBI CUH-
Te3MpOBaTh HUTPO30AMUHBI Ha
[OYBAX, 3arpsI3HEHHBIX HUTPHU-
TaMu u HuTparamu [8]. B To xe
BpeMsi PpacTeHVsl BBIIOHAIOT
U fApyryio GyHKIMIO. YdeHble
Arpoduanueckoro Hay4HO-MC-
CTIeflOBATE/IbCKOTO  MHCTUTYTA
(Cankr-Ilerepbypr) mpy usyde-
HUM B/IVSIHMA TeNITIIA HA PacTu-
TE/IbHOCTD U COIIYTCTBYIOLIYIO €
6oty (mO4YBeHHbIE MUKPOOpIa-
HI/I3MI)I) yCTaHOBI/UH/I, YTO Ir'eIITUI
B HEBBICOKMX KOHIIEHTPAIVIX,
CTUMYNUPYSs POCT U PasBUTHE
pacTeHuii, IOBbIIIAET UX YCTOM-
YMBOCTh K HEOIarONpUsATHBIM
(axTOpaM OKpy»Kalollell CPefibL.

ITpu 3TOM HenaeTcsi BHIBOM, YTO
pacreHus: BMecTe ¢ OMOTOI CII0-
co6HBI 3¢ deKkTuBHO mepepaba-
THIBaTb 3TO BPEJHOE BEIECTBO
B 6e3omacHble [i/1s1 YeJI0BEKA Coe-
muHenusa. Ha 1ol ocHoBe Obumn
paspaboTaHbl MeTOAbl O1ope-
CTaBpaLMy [I0YB IIPY TIOOBIX Ha-
Ya/IbHBIX KOHLEHTPALMsAX Tell-
TUJIA Y €TO IIPOV3BORHBIX [9].
9KO/MOro-TUTNeHNYecKue
IIpo6/IeMbI TeNTIIa U IIPOJYKTOB
ero Tpanchopmaryy, 6e3ycioBHO,
OIIpee/ISIIOTCS CTENIEHbI0 TOKCHY-
HOCTY XMMUYECKMX COeHVIHEHUIL.
lentwn M ero mpoMsBOfHbIE —
TMApPasUH, METWITMAPAsUH, HU-
TpOSOJII/IMeTI/UIaMI/IH, OTHOCATCA

JKoJioruns
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K IepBOMY K/IAcCy ONAcHOCTU. B
OpraHM3M XXMBOTHBIX I Ye/OBeKa
9TY BeIeCTBA MOIYT IIPOHMKAThH
JEOOBIMYL ITYTSIMU: TIPY BIBIXAQHWN,
yepes KOXY, C IIPOAYKTAMI [INTa-
Hud [10].

OCHOBHOJI IyTb IPOdUIIaK-
TUKM OTPaBJIEHIIT — HOPMIUPOBaA-
HIE UX COfePXKaHUsI B OOBEKTaxX
oKpyxaromeit cpenpl.  Heobxo-
OMO y‘H/ITI)IBaTb BO3MO>XHOCTb
HOCTyHIIeHI/IH TeIrTmina nu HPOJIYK-
TOB €r0 JIerpajialiiii B OPTraHU3M
Ye/loBeKa 10  OUOIOTMYECKUM
INIIEBbIM L ECILAM: IIo4yBa —
pacTeHIne — 4e/IOBEK; ITOYBA —
pacTeHUss — XMBOTHOE — YeNo-
BeK; II0YBA — BOJla — 4YEJIOBEK;
O0YBa — aTMOC(epHBIIT BO3AYX —
vesoBek. [loaToMy onTMMaIb-
HBIM sBIsieTcst paspadorka [TIJK
U151 BO3/IyXa, BOJIbI, TOYBBI 1 IIPO-

JyKTOB IuTaHuA. Takue HOpMa-
TUBBI TIPENENPHO TOIIYCTMMOTO
COMIEpiKaHMA TeNTWwIa 1 IIpOAYyK-
TOB €ro Jlerpafaliuy CYIeCTBY-
10T A1 aTMOC(EPHOTO BO3AyXa,
BO37yxa paboderl 30HBI U BOfDI,
UCIO/Ib3YeMOIl B KY/IbTYPHO-OBI-
TOBBIX VM XO3ANCTBEHHBIX LIEJIAX.
I mo4B 6bUIa IPUHATA JIMIID
IIOK rentmma 0,1 mr/kr. Opna-
KO 9TOT mpoben B IOCIefHUE
TOIbI IOCTEIIEHHO YCTPaHAeTCA.
Metopnyeckoii OCHOBON  pas-
pabotku IIJIK B mouBe siBisieTcs
pyKkoBopcTBO  «['MrmeHMdecKoe
HOPMMPOBaHNe XVMIYECKIX Be-
iecTs B mouse» [11] u «MerTopu-
YeCcKMe PeKOMEHJALMA 110 TUTH-
eHndeckoMy obocHoBaHmio ITJK
XMMMNYECKNX BELICCTB B IIOYBE»
[12]. B paMkax pecryOnuKaH-
CKOIT OIO[KETHOI MpPOrpaMMbI

g fr-i

002 «IIpukmasHple Hay4HbIE VIC-
CrefloBaHMA B 00/1aCTU KOCMIYe-
CKOJ1 JiesITeNIbHOCTI» pa3padoTa-
Hb! [TIJIK 7714 npopykTOB pacraza
rerrtia: ruppasuHa (0,05 Mr/kr),
HurposoaymermiamuHa (0,01 mr/
Kr), TerpamermarerpaseHa (0,1
mr/kr), pumerumnamuua (0,2 mr/
Kr), TpuMerwiamuHa (1,0 Mr/kr),
auMernndopmamuga (1,0 Mr/xr)
u Merwirpuasona (10,0 mr/kr) B
mouse [13].

HOns  obocuoBanmss IIJK
IIPOM3BOAUTCS OLlHKA CTaOU/Ib-
HOCTM UCCTIeyeMbIX BellecTB
B IIOYBe, BIMsIHME UX Ha OOlle-
CaHNUTapHbIe ITOKa3aTenu MCKYyc-
CTBEHHO 3arpsI3HsEMbIX I0YB, Ha
MUTPALVIO BEIeCTB U3 ITOYBHI B
BO3[IyX, BOJY V1 PacTeHNs, a Tak-
>Ke TPaHC/IOKalMs B PacTeHNs U
OL[eHKa (PUTOTOKCUYHOCTIL.




JKoJioruns

V3BecTHO, YTO IMApa3UHbBI
He YCTOVYMBBI K BO3JEJICTBUIO
¢dakropos BHewHelt cpefsl. CTa-
OMIBHOCTD B IOYBE MEHSETCA Y
nponykToB perpagauuyu HIIMI
1 3aBUCUT OT JJ030BOIl Harpys-
kn. Tax, mpy rujpasmHoOBOI Ha-
rpyske B 1,0 MI/KI pacyeTHbIi
nepuoyf, IOMypaclajia BellecTBa
B IIOYBE COCTaB/s1 32 daca, a
TOMHOTO pacmaga — 8,5 CyTOK;
npu Harpyske 100 mr/kr, coor-
BETCTBEHHO, 7,2 u 47,9 CyTOK.
OKCIIEPUMEHTAIbHO YCTaHOBJIe-
HO, 4TO TIpK fose 0,1 Mr/kr ypo-
BeHb I'MpasyHa B II0YBE B Tede-
Hue 48 yacoB magaer Ha 68,5%,
yepes 10 gHeit — Ha 82,75%. Y
MEeTWITPMA30/1a PAcYEeTHBIN IIe-
PYOJ, IIOTTHOTO paciaja COCTaBUI
657,1 CyTOK, 9TO IO3BOJIAET yC-
JIOBHO NIPUHATD 3TO XMMUYECKOe
BEIIeCTBO B KayecTBe MapKepa
OABHETO 3arps3HeHNA II0YBBI
TETUIOM.

Hannume HOpMaTHBOB mO-
3BOJIIET OCYLIECTBIATh 3(dek-
TUBHYI0 OLIEHKy U KOHTPOJIb
3arpsA3HeHMA II0YB, a TaKXe
KayecTBa IPOBEIEHNA COOTBET-
CTBYIOIIMX JI€TOKCHKAI[MOHHbIX
¥ BOCCTAHOBUTETbHbBIX 9KOTOTH-
YeCKMX MEPOTIPUATHIA.

Perenne sKomoro-TurneHn-
4ecKMxX IMpobieM, CBS3aHHBIX C
3arps3HeHNeM [IOYB IeITUIOM 1
IIPOZIyKTaMM €ro IeTpajlaliiiy, BO
MHOTOM 3aBMCUT OT IIPOBEfieHNA
KOMIUIEKCHBIX ~ MEpOIPUATHIA,
BKJTIOYAIOIIVX:

®  I[I09TAallHOE OrpaHMye-
Hye 4mcna myckos PH, mcnonb-
3YIOLIMX BbICOKOTOKCHYHbIE KOM-
TIOHEHTbI PAKETHOTO TOI/IVNBA;

®  3aMeHy «TeNTWIbHBIX»
PH Ha «xepocuHOBbIe»,

®  SKOJIOTMYECKOe co-
TIPOBOXKAIEHNE KaXK[IOTO IIyCKa
PH ¢ xocmoppoma baiikonyp
C OILIEHKOJI MX BO3MENCTBUA Ha
COCTOsIHIE OOBEKTOB OKPYXKalo-
el Cpefibl, BK/IIOYas OYMCTKY
3arpsA3HEHHBIX TEPPUTOPUIL OT
MIPO/IVIBOB PaKeTHOTO TOIIIVBA;

® TIpOBefieHME HAYYHBIX
VUCCIIEMOBAaHMIT II0 O3KOJIOormde-
CKOMy ¥ COLMAIbHO-TUIVMEHU-

4YeCKOMY MOHMTOPHMHIY Teppu-
TOPUI NPU aBapUMHBIX ITyCKaX
11 BBIABJIEHUS OTAIEHHBIX I10-
C/IeICTBUIT UX BO3OEVMCTBUS Ha
COCTOSIHME OKPY>Kalollleil cpefibl
Y 3[I0POBbs HaCelIeHNs;
®  BhHINOJHEHME HAy4HBIX
paboT [0 MCCIeNOBaHNI0 XVIMM3-
Ma IOBeleHMs TUAPAasUHOB B
II0YBE ¥ PacTUTEIBHOCTH, MOJe-
JIMpOBaHMe IIPOLECCOB XMMIUe-
CKOil TpaHchOpMaLMM TeNTHIa,
COBEpIIEHCTBOBaHNE  METOIOB
VHAMKALUY U pa3pabOTKy per/a-
MEHTOB HOIIyCTMMOIO COfiep>Ka-
HIST TOKCUYECKNX COEMUMHEHMIT B
06'beKTax OKpy»Kalolleil Cpefbl, a
TakXKe CII0COOOB IeTOKCUKALVN
3arpsA3HEHHBIX II0YB U JIp.
[TapannenpHO [O/MXKHA CO-
BEpPILIEHCTBOBATbCA cmyx6a
KOHTpPOJISL 3arpsi3HeHMst 00b-
€KTOB OKpY)Kalolleil cpenbl B
paitoHax majgeHus orpaboras-
mmmx cryneseit PH. PITI «HNUI]
«Fapbim-Oxonorus» pasBepHY-
Thl XMMIYecKue 1abopaTopun B
ropopax sKeskasraH, bajikoHbIp
1 AnMaTbl, KOTOpbIe OCHAIEeHbI
COBPEMEHHBIM aHA/IUTUYECKUM
obopynosanreM. CosfaHa mepe-
IBVDKHAsE — XMMMKO-aHaIUTHYe-
ckas naboparopus Ha 6ase AByX
aBromobuneit KAMA3, ocHa-
IeHHast Tpubopamy Wit IPo-
BefleHNA OKCIIPECCHBIX UCCIe-
NOBAaHMIT COCTOAHMA OOBEKTOB
OKPY>KaIOILENl CPeMIbl.
ITpoBopATcs Hay4YHbIE MCCIIE-
JOBaHMS IO OLIEHKE COCTOSHIASI
3TOpPOBbSI [IOMAIIHETO CKOTa Ha
TEPPUTOPUAX, IPWIETAOINX K
o6bekTaM KoMIutekca baitkonyp.
ITo pe3ynbpTaTaM KOMIITIEKC-
HBIX HAy4YHBIX MCCIeNOBaHUII
CO3[IaH ¥ MMOCTOSIHHO IIOIIO/THS-
ercsa 6aHK [JaHHBIX Ha OCHOBE

reonHpOPMALMOHHBIX  TEXHO-
JIOTUIA.
Takoi cucTeMHBII IIOf-

XOJ, TIO3BOJISET pelIaTh Ipo-
6/1eMbl  3KOJIOIMYECKOM  6e3-
OMaCHOCTN IesITeTbHOCTI
KocMofipoMa baiikonyp, B ToM
4yCle CBA3aHHBIE C 3arpsAsHe-
HUEM TII0YB KOMIIOHEHTaMU
JKUJIKOTO paKeTHOro Toruiea. M
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Hcnonb3oBaHne KOCMMYECKOM MHthopmauum
ANnd OUeHKW AMHAMMEWN 3aTonneHna OeperoBbiX 30H
DAaBHMHHBIX BoAoeMOB (Ha npumene o3ena HibMeHb)

B.A. PYMSHLIEB
anpektop OI'BY Hayku MHCTUTYTa o3epoBeaeHus PAH, akapemuk PAH,
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OCTIEfHIIE TeCATHIETI
IIPOMCXOAUT  IJI06aNb-
HOe M3MeHeHIe BOJHBIX

CUCTEM IO BIMAHMEM
AHTPOIIOI€HHbIX U KINMaTU4Ie-
ckux (akTopos, pacrer morped-
HOCTb HaceJIeHUs] B MCIIOTIb30-
BaHMU YNCTON BOJBI, IPU 9TOM
HEYKJIOHHO IIOBBIMIAETCA JIOTIA
BOJIOEMKMX OTpac/eil B 3KOHO-
MMKe. YUWUTBIBad OOLIMPHOCTD
Tepputopmit Kak Poccunm, Tak u
KasaxcraHa, crefyeT aKTMBHO
UCIIONIb30BAaTh METOfIbl  JCCTIe-
TOBaHUA O3€D U BOJOXPaHIINIL
C TPUBJIEYEHNEM KOCMMNIECKNX
CpefCTB Hab/TIOEHNIT, C IMPOKO-
MacurtabHoi 06pabOTKOI HAaKO-
IUVIEHHBIX apXNBOB KOCMUYECKOM
uHGpOpMaLMM, KOTOpble MOTYT
CITY>XKUTb OCHOBOJ IIPOTHO3MPO-
BaHMA U3MEHEHU)! COCTOSHMA
BOJIHBIX cucTeM. PaspaboTka u
BHefIpeHNe B IPAaKTMKy HOBBIX
METOJIOB VI3y4eHNA BOJHBIX 00b-
€KTOB Ha OCHOBE KOCMIYECKUX

KocMuueckue uccnepoBaHust u TexHonorum /01-02/ 2015

[OKTOp reorpacunyeckux Hayk, npoceccop

E.®. YUYKOBA

HaYanbHWK OTAeNa ANCTaHLUMOHHOMO 30HANPOBaHUS 3eMnu,
LIHNW po60TOTEXHUKM M TEXHUYECKON KUEGEPHETUKM,

KaHAaMAaaT reorpaduyeckmx Hayk

LI.P. NO34HAKOB

3aM. AMpEeKTopa Nno Hay4Hol pabote GPrby
Haykn UHcTUTyTa 03epoBeaeruns PAH, 3aBeaytowmii nabopatopuvei
06Lwwymx NpobnemM NMMHONOrUK, AOKTOP reorpadmyeckmx Hayk

B.U. YVJINYEB

MMAALLIMIA HayYHbINA COTPYAHUK NnabopaTopuu reorpadum
1 Npupoaononb3oBaHnsa OIbY Hayku MHCTMTYTa o3epoBeaeHns PAH

MICCTIEIOBAHMII  [IOMOTYT 6oJiee
3¢deKkTUBHO peliaTh  3aadi,
CBsA3aHHbIE C XO3SMICTBEHHON I
OXPaHHOI /1eATeIbHOCTDIO, a TaK-
Xe 1 ¢ obecriedeHieM 9KOIOTnYe-
CKoit 6€30I1aCHOCTH 03ep.

Vcnonp3oBanme KocMmye-
CKOTO MOHMTOPMHIA 3€MHOII I10-
BEPXHOCTY IIpM M3Y4EeHUM BHY-
TPEHHUX BOJHBIX 0OBEKTOB AaeT
BO3MOXXHOCTD OLI€HUTDb MacIITa-
6bl M3MeHeHUs IUIOLIAgU BO-
IHOII TIOBEPXHOCTHU U 6eperoBoit
JIMHUY 03€p, PACIIONOKEHHDIX Ha
IUIOCKOM pefibede B paBHIHHBIX
ycrnoBusAX (4TO MMeeT MecTO Ha
OOLIMPHBIX MpOCTpaHCTBax EB-
pomnerickoi tepputropun Poccun
un Kasaxcrana).

B cBasu ¢ 3TuM, crenyanm-
cTl VIHCTUTYTa 03epoBefeHMs
PAH u ITH!W pobororexHUKM
M TEXHUYECKON KubepHeTUKN
IIPOBOJAT COBMECTHBIE MCCIe-
TOBaHUA C 1LIeNbl0 OLEHKN IIPO-
M30IIEAIINX U3MEHEeHNII BOJHO-

CTI 03€p ¥ BOMOXPaHWINIL IOJ
BO3JIEICTBIEM XO3SIICTBEHHON
OEATCIbHOCTU U KIMMATNYIECCKUX
(akTOpOB Ha OCHOBE [AHHBIX
KOCMUYECKUX CUCTEM CPEeJHEro
IIPOCTPAHCTBEHHOTO  paspele-
HUA C TOCTeAYIOMMM aHaIN30M
IOTyYeHHBIX pe3yJIbTaToB. B
KayecTBe IIpMMepa TaKuX McC-
CNIeflOBaHMIT MOXKHO TIPUBECTH,
B YaCTHOCTH, paboThI IO 03epy
VnbmeHb, KOTOpOE MIMeeT Xapak-
TepHble MoOpdoMeTpudecKe u
TUPOIOTHYeCKie 0COOEHHOCTH,
CBOJICTBEHHbIE I 03€P, pacIo-
JIOJKEHHDBIX B yC/IOBMAX IINIOCKO-
ro penbeda, a TAKKe BaXHOE XO-
3AJICTBEHHOE M PEKPEALVOHHOE
3Ha4YeHUe [ CeBepo-3amaja
Poccun.

Osepo MnbmeHb pacrmorno-
JKeHO B 3amafgHoll yactu Hosro-
ponckoit  obmactn. OTHOCKTCA
K Gacceitny Bantmiickoro mopsi
AT/IaHTUYECKOTO OKeaHa, K IIo-
CTIeNIeHMKOBBIM BofoeMaM (Ha
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Mecre 60/lee paHHUX BOIHBIX CH-
crem). ITnomans o3epa B 3aBUCH-
MOCTH OT YPOBH:I BOZIbI MEHAETCS
ot 733 mo 2090 km>. ITpu cpenne-
MHOTOJIETHEM YpOBHE IUIOLIA/Ib
BOJI0EMa COCTaB/IsAeT 982 KM pu
IJIMHE OKOJIO 45 KM M IIMPUHE JI0
35 kM. bepera mpemmyiecTsen-
HO HM3MEHHBbIe, 3a00I0YeHHBIe,
MecTaMy — [e/IbTOBbIE, C MHO-
JKE€CTBOM IUIOCKMX ITOJIMEHHBIX
OCTPOBOB 1 IPOTOK; BJIO/Ib CEBe-
po-3amagHoOro Gepera BBITSHYTHI
TpARDL, YepemyIoLyecs ¢ BIafu-
HaMI; Ha fore 00TOTHUCTBL.
BaxxHoe 3HaueHMe uMmeer
reorpaguyeckoe  pacIoioxe-
HIe o3epa JInbMeHb (PUCYHOK
1) ¢ TOUKU 3peHN NOMONTHEHNUA
npecHoit Bojoit Jlamoskckoro
03epa KaK MCTOYHMKA IIUTHEBOTO
BojocHabkeHust mist r. CaHKT-
ITerepbypr. Ilo peke Bomnxos
TIPOMCXOAUT CTOK BOZBI 13 03epa
Wnemens B JIagoxxckoe osepo. B
3TOM CBA3Y, I NAHHOTO 03€pa
NIPEACTABIAETCA  YPE3BBIYAIHO
BaXHBIM OIIpefie/ieH/e I'PaHNIIbI
BOJJOOXPAHOI 30HBI, T.€. TEPPU-
TOpUM, KOTOpas IpUMBIKAeT K
6eperoBoit IMHUM U Ha KOTOPOIL
yCTaHAaB/IMBAETCA CIIeIMaNbHBbIil

PucyHok 1.
0O3epo NnbmMeHb —
peka BonxoB —
Jlapoxckoe 03epo,
Terra

27.08.2011r.

PucyHok 2.
Mocenok B3gag,
WorldView1,
04.06.2008r.

f:.'; "
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o duate A ..
o G =
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PucyHok 3.
TunuyHas cuTyaums,
XapakTepHas ans
6eperoBoi1 30HbI
o3epa nbmeHb B
BECEHHUI nepvoa

PucyHok 4.
YBenuuyexue
nnowaam
NOATON/IAEMbIX
TeppuTopui

npy NoAbEME YPOBHS
Boabl oT 17.10 go
19.97 m BC

no nHdopMauum co
cnyTHuka LANDSAT-7
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PeXuM OCYLIECTBIIEHUSA XO3AM-
CTBEHHOI U MHOM JIesITeIbHOCTU
B LeNAX IpefloTBpallleHNs 3a-
TPA3HEHMH, 3acCOpeHusA, 3aue-

HMA JAHHOTO BOJHOTO 00'bEKTa I
JCTOILIEHNUSA €T0 BOJ, a TAKXKE CO-
XpaHeHI/IH Cpeﬂbl O6I/ITaHI/IH BO-
AHBIX OMOJIOTMYECKUX PeCcypcoB

5844

58.34

58.24

58.14

T T
30.8 31
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U PyrUX OOBEKTOB XMBOTHOTO
U pacTUTEIbHOTO Mupa. B coor-
BercTBUM ¢ BomubiMm Kopekcom
P® 3a mpemenmamm Teppuropuit
TOPOfIOB ¥ [IPYTMX Hace/leHHbIX
IYHKTOB INVPMHA BOJIOOXpPAaH-
HOJl 30HBI O3ep M LIMPUHA UX
IpUOPEKHOT 3aLIUTHOI ITOIOCHI
YCTaHAaBNIMBAIOTCA OT COOTBET-
CTByIOLIell 6GeperoBoil JIMHUML,
KOTOpasi [JO/DKHA  COBIIAJaTh
C W3ONMHMEN, OIpeleNeHHO
CPeHEMHOTONIETHUM  YPOBHEM
0e3 JIe[[0OCTaBHOTO MEPHOa.

ITo maHHBIM KOCMMYECKOTO
30HAMPOBaHMsI OBUIM IPOBEfe-
HBl HaOTIOfeHNs] 32 TPUOpex-
HOJI 30HOII 11 GeperoBoit MMHMeN
o3epa VnbMmeHb. JTi Habmofe-
HUA TIOATBEPXKIAIOT HeoIpese-
JIEHHOCTb 3aflayyl OIpefe/neHus
TpaHUl] BOJOOXPAHHON 3OHBL,
B cooTBeTcTBUM ¢ BomubiM Ko-
nekcoM PO, mis cromp 6BICTPO
U CYyLIeCTBEHHO MEHSAIOLIeNcs
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6eperoBoit IMHUM O3epa.

Hampumep, Ha pucynke 2 no-
KasaHo M300pakeHue HacesIeH-
HOTO IIyHKTa B3Bap, momydyenHoe
04 utonsa 2008r 1Mo JMaHHBIM KOC-
mmrdeckoit cucremsl WorldViewl
C IPOCTPAHCTBEHHBIM paspelle-
Huem 0,5 M. Ha cHumKke xopouio
BUIHBI KOpIIyca PBIOHOrO 3aBO-
ma ¢ mupcamy. Ha npubpesxHoit
30HE, KOTOPas BECHONM HaXOJWUT-
Cs1 TIOF;, BOJIOIL, BHO/Ib OeperoBoii
JIMHUM 4eTKO IIPOC/IeKUBAIOTCS
JIVHUY KaHAJIOB U IUIaBCPEfiCTBA.
OueBUAHO, 4TO BCS IpUOpex-
Hasl 30Ha Ha PUCYHKe 2 [O/DKHA
MMeTb CTaTyC BOJOOXPAaHHOIL,
TaK KaK HPUOPEXHBIN YIaCTOK
eXKerofHo 3aTammBaercs. IIpo-
TSKEHHOCTb 3TOJ 30HbI COCTaB-
nsteT ot 60 7o 200 M.

Ha pucynke 3 mnpusepmena
¢dororpadus ¢ TMnuYHOM cuTy-
anyeil, XxapakTepHoI mjsi 6epe-
TOBOJI 30HBI O3epa B BECEHHMUII
IIepuofi, KOra OOLIMpHBIE IPO-
CTPaHCTBa, IO KOTOPBIM IIPO-
XO[AT HOPOTH, IIPOTOXKEHBI JIM-
HUU 37IeKTpoIepenad, MMeITCs
pasIuYHble XO3AMCTBEHHBIE IIO-
CTPOVIKM U T.Ji. OKa3bIBaIOTCA 3a-
JINTBIMU BOMOIL.

CroyrHukoBag — uHQpOpMa-
151, 06paboTaHHasI IO IPOTrpaM-
Me BEAM- 4.6.1, no3BosAmooiasn
IIPOM3BOAUTL TeorpadUIecKyo
TpaHCHOPMALIMIO CHUMKA C €r0
IIPUBSA3KOM, II03BONMIA OIIpe-
[eMTb TeppuTOpuyu Hambosee
NIOJIBEP>KEHHbIE  IIOZITOIIEHMIO
IIpy TTof’beMe ypoBHA Boabl. Ha
PUCYHKE 4 XOpOILIO 3aMeTHA 30Ha
3aTOIVIEHMS U YBeIM4eHNe IJI0-
IjafiX HOATOIUISEMBIX TEPPUTO-
puit Ipy IOfbeMe YPOBHS BOJBI
or 17.10 mo 19.97 m BC. Takxe
BUJIHO, YTO Ha IOTO-3aIIaflHOM U
ceBepo-3amagHoOM Oeperax osepa
IIOJ’beM YPOBHS He NPUBOAUT K
6O/BIINM TIOATOIVIEHNSM, B TO
BpeMsA KaK Ha CeBepO-BOCTOKE
U I0TO-BOCTOKE, B YCTbAX PpeK
JloBatb u McTa Tepputopun 3a-
TOIUISIOTCS. Ha O4YeHb OoJbliune
paccToAHMA BBEPX 110 TEYEHUIO.

C penpro Hambortee MOLPO6-
HOTO U3y4eHVsI I3MeHeHMsI JIaH -

mapToB 1 Mopdomerpun 6bepe-
IOB JAHHOTO BOJHOTO OOBEKTa,

Ha OCHOBE KOCMUYECKOTO CHMMKa
6bU1a co3nana ungpoBasi MOAE/b,
KOTOpasi IpefCcTaB/IeHa Ha PUCYH-
ke 5. [Iudposas moaenb penbeda
(IMP) mocTpoeHa Ha OCHOBe
manabix ASTER GDEM (ASTER
Global Digital Elevation Model).
Ilaunsle ASTER GDEM wnmerot
Hawlydlllee IIPOCTPAHCTBEHHOE
paspeleHre ¥ IIOOAIBHBIN OX-
Bar. IIpocrpaHcTBeHHOe pas-
pelleHre MOJem COCTaByisieT (B
cpenneM) 1 cexynpa/30 m. Tem-
HBIM (DOHOM IIOKA3aHBI MOHM-
JKEHHbIE YYaCTKM pefbeda, CBeT-
JIBIM — TIOBBIIIEHHBIE,

Taxxe gnga 6omee Heranb-
HOTO WUCCIefOBAaHNUSA PEYHOTO
U o3epHOTro naHgmadTa OBIIO
JCIIO/Ib30BAHO TpexMepHoOe
nzobpaxenne. PucyHok 6
IpefcTaBsieT coboil Tpexmep-
HOe U3006paKeHue, CO3aHHOE

HA/IO)KEHMEM [JaHHBIX KOCMIU-
yeckoit cbeMkyu LANSAT-8 07
aBrycra 2013r. ma IIMP. Broi-
HerneH QparMeHT HPUOPEXHOIN
30HBI 03epa VbMeHD B pajioHe
menbThl pexn JloBatb. MHOro-
JJIC/ICHHBIE 03epa M peKy, Hu-
3MHHBIE 3a0070YEeHHbIE JIAH[-
maThl CO3JAT BIIEYATICHNE
3apacTaHuA o3epa.

CHuMmku osepa JVinibMmeHb,
MIOTy4eHHble KOCMMYECKON CH-
cremoit MODIS/Terra B 2013
TOfy, TIPEfICTaB/ICHBl Ha PUCYHKE
7 (cmemaHHOM B Mae B ITEPHOJ, HIO-
JI0BOAbA) U pucyHke 8 (cpenaH-
HOM B CeHTsI0pe B IepuoOJ Ham-
MEHBIIIETO YPOBHA BOJIBI B 03epe).
ITpu cpaBHeHMM, IPOBeSEHHOM
Ipy IOMOLIM IPOrPaMMHBIX
cpencts ERDAS, monydens! cre-
TyIoIyie COOTHOIIEHIA:

®  IUIoIajb 03epa B Mae Co-
crajster 1760 kM?, B ceHTAOpe —
960 KM%

PucyHok 5.

Lndposas moaenb

o3epa WnbMeHb
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PucyHok 6.

[enbTa peku JloBaTb,
LANSAT-8,

07.08. 2013r.

PucyHok 7.
0O3epo UnbMeHb, Terra,
5.05.2013r. ®  PpasHOCTb  IUIoWafieNt

30HBI cocTaBisieT 800 Km? .
PucyHok 8. Best mprbpesxHast 30Ha, CBO-
O3epo WnbMeHb, Terra,  GopHast OT BOABL B CEHTAOpE, HO
6.09.2013r. HaXOAINAsICS II0JT BOMOM B Mae,

50 Kocmuueckve nccnenosanns u TexHonorin /01-02/ 2015

[O/DKHA MIMeTh CTaTyC MpUOpex-
HOJ1 31U THOJ 30HBI C 60Iee CTPO-
I'IM OXPaHUTE/IbHBIM PEXMMOM C
TOIONIHUTENbHbBIMI ~ OTpaHuye-
HUAMU TIPUPOMIONIONb30BaHMA. B

I0T0-BOCTOYHOM YacTy O3epa Ta-
Kasd 30Ha MIMeeT IIPOTsHKEHHOCTD
C I0ra Ha ceBep 10 25 KM.

TakuMm 06pasoM, B JaHHOM
CTydae [IA  IpefCTaBIeHHOTO
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BOJJOEMa  VCIIOIb30BaHMe II0-
HATUA «BOJOOXpAHHAs 30Ha»,
OTCYMTBHIBAEMOTO OT CPEeHEMHO-
TOJIETHETO YPOBH:A 6e3/efoCcTaB-
HOTO IepyOfia B COOTBETCTBUU C
Bopueim Kopekcom PO, umeer
BeCbMa YC/IOBHBI XapakTep. B
TeueHNe HECKOMbKNX MeCsIEeB
ompepenseMas TakKuM o0OpasoM
BOJOOXpaHHasi 30Ha MOFOOHO-
ro 03€pa HaXOLUTCA II0J, BOLOIL.
ITpu sToM crepyeT NOSYEPKHYTD,
YTO TaKas CUTyallus sBJAeTCA

Jluteparypa:

xapaKTepHoﬁ[ oI1 MHOTUMX BOIO-

€MOB, HaXOJAIMUXCS B YCIOBUAX
IUIOCKOTO penbeda ¥ MMEILIMX
6moaeobpasHele 0Ka. B maH-
HOM C/Iy4ae, KaK [I0Ka3bIBaeT aHa-
M3 KOCMUYeCKOlt MHpopMarmm,
TpeGyeTcs MHOII MOAXOX K OIIpe-
TETEHNI0 BOJIOOXPAHO 30HBI C
y4eToM MOP(pOMETPUIECKIX 0CO-
6EHHOCTEN TaKUX BOIHBIX O0B-
€KTOB U XapaKTEPUCTUK UX TU-
IPpOJIOTMYEeCKOro pexxuma. B aroit
CBsA3M Haspena HEOOXOAVMOCTD
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9TUX 0COOEHHOCTEIL.

Takum 06pasoM, MCIOIb-
30BaHNe COBPEMEHHON  KOC-
MIYeCKOl MHpOpManuu Io-
3BOJIAET  Pe3KO  PpacIIMPUTDb
ob6beM M AMamasoH pelIaeMbIX
TUJIPOJIOTO-3KOTIOTNIECKNX  3a-
Tad, KaK B J]AHHOM CITyd4ae II0-
Ka3aHO Ha IIpuUMepe OILeHKMU
AMHAMVKM 3aTOIUIEHus1 Oepe-
roBbIX 30H o3epa Vibmenp. H

2. Vicromnna 3.T., SIkosrnes .M. T'ony6oe i1BO, NCTOPUKO-TeOrpaduuecKuit CIPABOYHNK O PeKax, 03epax 1 60moTax

Hosropoackoit o6mactu. — JL.: Jleunspar, 1989. — 222 c.

3. Pymsnues B.A., Ipabkosa B.I'., VismainoBa A.B. Bermkue o3epa Mupa. — CII6.: Jlema, 2012. —370 c.

4. IIpertkoBa M. [uppomornyeckuii pexkuM 1 3aiyIeHNe MaIbIX pa3HOTUIIHBIX BogoeMoB CeBepo-3amaga — CII6.,

Hayka, 2011, 199 c.

5. http://www.sovzond.ru/satellites/4279/4280.html

6. http://geomixer.ru

KocMuueckune nccneposanus u texHonormum /01-02/ 2015

51



KocMuueckune uccnepoBaHust u TexHonorum /01-02/ 2015

ike  Suffredini is

leaving NASA
after 10 years at
the helm of the
International ~ Space  Station

program, overseeing assembly of
the largest spacecraft ever built
and shepherding the program
through numerous political and
technical roadblocks.

He took over as space sta-
tion program manager at NA-
SA’s Johnson Space Center in
Houston in August 2005, and his
last day at NASA is Sept. 9. Kirk
Shireman, deputy director of
JSC, takes over as program man-
ager after Suffredini’s exit.

Suffredini oversaw a flurry
of space shuttle assembly flights
to finish construction of the com-
plex after the Columbia accident,
a period with an unprecedented
pace of spacewalks and engineer-
ing challenges that many insiders
say rivaled the Apollo moon mis-
sions, at least in technical com-
plexity.

After the last space shuttle
mission in 2011, the space sta-

F'nasa nporpammbl MexxayHapoaHoii kocMuueckoi ctaHumm (MKC) B NASA
Maiik CacpcbpeanHn nokmHyn csoit noct. CacpcbpeanHN cunTaeTcs OAHUM U3
Hambonee yBaxkaeMbix B CLLA cneyuanncroB B KOCMUYECKON OTPacnu. OH
npuwen Ha paboTy B a9pokocMuueckoe areHTcTBo B 1989 roay, a nporpamMmy
MKC B NASA Bo3srnasun okosio 10 net Ha3ag. Mepen yxoaom Cadpdppeantn
Aan UHTEPBbIO BIUSATENIbHOMY aMepUKaHCKOMY M31aHNIO, B KOTOPOM noABen
UTOrM CBOEI4 paboTbl M AaN OLEHKY BO3MOXHOCTAIM COTPYAHUYECTBA CTPaH-
yuyactHuy npoekta MKC. CacdpeamnHm pacckasan o OrpoMHOM NOTeHLHane
MKC ngns ob6ecneveHuns TeXHONIOrMYECKOro 3aena ANs CIeAyHoLIero aTana nu-
NOTMpYeMOii KOCMOHABTHKM - NOJIETaM B AaJIbHNI KOCMOC. OH TaK)Ke CYMTaeT,
4TO peanbHasi, KOMMep4ecku onpaBaaHHas AeATeIbHOCTb Ha OKOI03EeMHOM
op6uTe BO3MOXHa Nniub npu onope Ha MKC. Cpok ee pab0Tbl B HAaCTOALLMIA
MOMEHT YXOAMT 3a FOPM30HT NNaHUpoBaHus. B ycToitunBoit pabote cTaHumm
3auHTEpecoBaHbl KaK CTPaHbl-NapTHEpPbl, Tak U KOMMEPYECK1e KOMNaHUK,
aKTMBHOE y4acTHe KOTOpbIX HauHeTcs B 6nnkaiiliee Bpems.




tion entered a new phase focused
on research into how the human
body responds to spaceflight,
new life support systems that
future missions into deep space
will use, and new manufacturing
techniques in orbit.

Scientists working on new
treatments for Salmonella food
poisoning and Duchenne muscu-
lar dystrophy use the space station
to develop potential vaccines, and
the research lab received its first
3D printer last year, a unit that
could help astronauts build their
own spare parts instead of relying
on a supply line from Earth.

NASA’s focus now is to uti-
lize the station as a testbed for the
agency’s plans to send astronauts
beyond Earth orbit. Besides serv-
ing as a pathfinder for future
expeditions to lunar orbit — a
region known as cis-lunar space
— and eventually Mars, the sta-

tion is opening up space to new
commercial tenants.

Suffredini says he hopes the
International Space Station can
prove there is a market for a com-
mercial platform in low Earth or-
bit after its retirement. His next
job is to study just that for SGT
Inc., a consulting and engineering
services firm based in suburban
Washington, D.C.

SGT plans to set up a com-
mercial space division, which Suf-
fredini will head from Houston.

At the top of the list for
scariest moments in Suffredini’s
tenure: A spacewalk in 2013 in
which astronaut Luca Parmi-
tano’s helmet filled with water,
obstructing his vision and hear-
ing and forcing a rush back to the
airlock.

With a price tag of more
than $100 billion, the space sta-
tion is the product of a 15-na-

tion partnership that solidified in
1994 with an agreement for Rus-
sia to participate in the ambitious
engineering project. Russia’s in-
clusion was part of a post-Cold
War thawing of relations be-
tween Washington and Moscow,
and it helped solve the space sta-
tion’s budget woes.

The first piece of the outpost
launched from Kazakhstan in
1998, and the station has been
permanently occupied since No-
vember 2000. It now flies 250
miles up, having hosted 220 peo-
ple from 17 countries.

Now the station faces new
hurdles in its logistics pipeline
after a series of three failures of
uncrewed resupply missions
conducted by Orbital ATK, Rus-
sia and SpaceX, the lab’s three
primary cargo providers.

NASA is working with Boe-
ing and SpaceX to develop com-
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mercially-operated crew trans-
port craft, but the commercial
crew program’s goal to begin op-
erations in 2017 appears in jeop-
ardy, mainly due to budget con-
cerns. The uncertainty has forced
the U.S. government to renegoti-
ate an agreement with Russia to
accommodate NASA astronauts
on Soyuz capsules a year longer
than hoped.

Then comes the space sta-
tion’s end-of-life plan, when
mission control will evacuate the
complex and drive it to a destruc-
tive re-entry over the remote
South Pacific.

The U.S. government, Rus-
sia and Canada have agreed to
continue space station operations
through 2024, and decisions from
the European Space Agency and
Japan are due soon. But it may
take longer to finish work on the
station required to support NA-
SA’s deep space exploration plans,
and few are convinced a commer-
cial orbiting lab will be flying to
take over by the mid-2020s.

Before becoming program
manager, Suffredini was deputy
manager of the space station and
led the program’s operations, ve-

hicle development and business
management divisions. He also
worked in the space shuttle pro-
gram after joining NASA in 1989,
and holds a bachelor’s degree in
aerospace engineering from the
University of Texas at Austin.
Suffredini  chatted with
Spaceflight Now in his final
weeks as NASA’s head of the
space station partnership, shar-
ing his memories, vision for the
commercialization of low Earth
orbit, and the status of the pro-
gram in its 17th year of flight.

— Can you update me on
how research is doing aboard
ISS? Did the SpaceX failure af-
fect it at all?

— Our plan with SpaceX-7
was not a flight with a heavy focus
on research, but yes, of course, we
lost research. But we had so much
already on-board that we could
keep working. We always keep a
backlog. There’s a version of our
consumables chart that also talks
about utilization now. We sort of
track and keep a certain backlog
of utilization on-board.

A lot is going on, particular-
ly with the one-year crew, in hu-

man research. So we have quite a
bit of supplies to do the human
research part. With the backlog
and the focus of research being
primarily human research right
now with the crew, that’s one of
the higher level efforts going on
on-orbit. We’ve managed to keep
the crew busy.

We're averaging something
like 39 hours per week right now.
In the next increment, we’re
shooting for a minimum for re-
search. I think we’ll do better than
that, but between now and the
end of the year, we’re looking at
a bit of a lull in research based on
what was lost on SpaceX-7. We'll
probably also do some EVAs
(spacewalks). On HTV, we have
some research to keep the crew
busy, then we have some EVAs,
so by the time we get to Orb-4
in December, then we’ll have a
big rush of research. When that
arrives, it would be nice to have
some of this other work done, so
we’re going to try to do a man-
datory minimum, even though
we’ll be busy after we’re done,
and probably be down about
two, three or four hours per week
between now and the end of the
year. We'll also do some EVAs in
order to get that work behind us,
so when we start catching back
up with research, we’ll have more
crew time to dedicate to it.

— You’ve spent a decade
at the helm of the space station
program, and I want to get your
reflections on the achievements
and challenges you’ve faced in
that time. What stands out to
you?

— If you think of challeng-
es, I think about them in a couple
of bites in terms of immediate is-
sues. We've had two or three big
orbit challenges that I've dealt
with as program manager. Of
course, we had the Luca (Parmi-
tano) incident. That was pretty
critical in terms of risking life.
We had the solar array tear and
the subsequent repair. That was




pretty significant. We had the
SAR]J (Solar Alpha Rotary Joint)
problem. We sorted that out and
haven’t talked about it much
since then, but that was a big deal
for us in terms of trying to figure
out how to recover from that.
Earlier in my career, before
I was program manager, we also
lost all three control MDMs (dur-
ing the STS-100 shuttle flight in
2001). That was a pretty harrow-
ing moment, when we still had
the pallet attached that had the
SSRMS (robot arm) on it, and
the Russians had launched and
didn’t have loiter capability, so
they needed to come dock, and
here we are with all three com-
puters lost and no way to get the
pallet off and get the shuttle on
its way. That was pretty exciting.
From that aspect, we’ve had
anumber of moments in our lives
building and operating ISS that
were challenging, but of course,
the team did a fantastic job. I've
told folks my job was just to re-
main calm and keep everyone
pointed in the right direction.
All the real work was done by
the men and women that oper-
ate and maintain the ISS. They're
just a fantastic group of folks.
The challenging areas for us
have been the transition from
having the shuttle to not having
the shuttle. The work we had to
do, not only to really negotiate
how many shuttles were going
to be left in the program, but
also to work within the partner-
ship because of that impact, and
trying to get everybody until the
end and figure out how to suc-
cessfully physically transition be-
cause when the shuttle was done,
we expected some slips before
the commercial (cargo) vehicles
showed up. But they slipped
more than we thought, and in the
end, it turned out all of our pre-
positioning (of logistics) really
helped us get through that, so it
didn’t look like a big deal on the
outside. But that was a big chal-
lenge, transitioning away from

the shuttle onto commercial car-

go. That was one of the biggest
challenges we dealt with because
of the political challenges, the
technical, the international part-
ner implications and challenges,
and trying to to sort through
that. That was a big moment for
us as a program.

Another one was when we
transitioned ourselves. We re-
ally needed to change our mind-
set from assembly to utilization.
That took some figuring out, but
we figured out how to do it. That’s
how we operate today. The team
that really worried about how do
we assemble ISS, all of those same
teams now focus on how do we
make utilization as efficient as we
can, as opposed to having one or-
ganization worry about utilization
and another organization worry
about how to build and operate the
station. We've evolved away from
that now that everybody is focus-
ing on how to operate and sustain
the vehicle in order to do research
as efficiently as we can. To me, that
was a big transition for us.

— What do you see as the
major challenges over the next

few years for the space station
program?

— Getting back on solid
ground with regard to logistics.
That’s going to be a big chal-
lenge for us. We don’t have a lot
of margin in the systems right
now, so getting those vehicles
flown and getting ourselves back
in a more robust posture, that’s a
challenge for us.

I think it'll be a big challenge
to transition to commercial crew,
not a challenge like we shouldn’t
do it, it’s something we need to
do, but it’ll be interesting to tran-
sition from the mindset where
somebody else does all the search
and rescue and the crew train-
ing and all that, to now we need
to transition to commercial crew.
We not only have to fly the crew,
we have to recover the crew and
also, perhaps most challenging, is
how do you transition from Soyuz
to commercial crew when you
don’t exactly know when com-
mercial crew is going to be there.
That’s a big challenge for us.

The other one is to put our-
selves in a posture to clearly focus
on growing the research, particu-
larly the research into commer-
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cialization of low Earth orbit. We

truly need to focus on that. We
need to figure out how to make it
as efficient as we can so more and
more customers can utilize ISS,
and then someday somebody can
create a business case based on
real data that says if I build a low
Earth orbit platform, I can make
money, and at that point we’ll
have somebody build a platform
that will replace ISS.

That’s critical for the growth
of the economy in low Earth or-
bit, and also to relieve NASA of
that responsibility so they can
move on and explore beyond
low Earth orbit. We really need
to build the case so that we can
keep a low Earth orbit capability,
so NASA, and perhaps the part-
ner countries, can focus on going
beyond low Earth orbit.

— The partners are starting
to get on-board with extending
the ISS lifetime to 2024, but how
long do you think it can fly based
on structural analyses? Also, how
long do you think it should fly to
capture all the data required to be
able to press on into deep space?

— We've done the work to
tell us 2028 is OK structurally. I

would tell you based on how we
got to 2028, and the margins I
saw in the system, that you could
probably go at least another four
years on top of 2028. At some
point, you get diminishing re-
turns, but because we have so
much of the hardware made to
be replaced on orbit, and if you
use a process that keeps you ef-
ficient with regard to how you
build spares and repair spares, I
think you could remain relatively
cost-effective. I think you could
go another four years on top of
2028, but that’s just me wagging
a number in front of you.

Really, the answer to your
other question has got to be driv-
en by two factors. Station can go
away when there’s a commercial
capability that’s available such
that we can complete the work
we need to do in low Earth or-
bit to support exploration. Some
people are not quite you're ever
going to complete your work in
low Earth orbit because there’s a
lot of critical systems you want
to test close to home in a micro-
gravity environment before you
decide you want to go to Mars or
even cis-lunar space. 'm not sure
you can ever wean yourself from

a low Earth orbit capability, but
if NASA got to the point where
they thought they had their sys-
tems all tested, then the other
reason ISS can go away is because
governments don’t have to stay
in low Earth orbit. There’s two
factors: Either there will be an-
other platform to take over from
ISS, or governments decide they
don’t need it anymore, and they
can go and explore without it.

I foresee we’ll find you may
never get to the point where you
don’t want some capability in low
Earth orbit, but we certainly may
get to the point where we don’t
want to pay for that anymore as
a government. That’s why one of
the most critical things for us go-
ing forward is to continue to be-
come as efficient as we can doing
research on-board and be getting
potential commercial providers
to the ISS inexpensively so they
figure out what is going to make
money and what won’t make
money in low Earth orbit, so that
somebody someday can sit down
and show a business case to show
you can make a profit from a low
Earth orbit platform.

That’s really critical going
forward — that NASA be given
what it needs to get as many po-
tential commercial providers to
ISS to see what will work and
won’t work in research, and even
in manufacturing.

— I know it’s not politi-
cally tenable in the current cli-
mate, but the Chinese may have
a space station in the 2020s.
That’s several (presidential) ad-
ministrations away, so things
could change.

— Absolutely. That’s a pos-
sibility. You don’t know what
they’re building a station to do, so
you don’t know capabilities they
might have. The Russians have
said also that they’re interested in
having a government platform. If
you can build a commercial plat-
form though, that governments
can use and feel good about uti-




lizing, then that would save them
that money and allow them to buy
time on a commercial platform.
The objective, of course, is to have
enough capability in low Earth or-
bit so that could be an option for
many governments, so they can
focus their investment on beyond
low Earth orbit, and just utilize a
capability in low Earth orbit for all
the things they’ll need to test out
for things like that.

— How important is it to
not have another gap between
the end of ISS and missions to
cis-lunar space or Mars?

— I think it’s critically im-
portant. I think if we stop flying
humans into space that we may be
stuck. There would be a longer row
to hoe to get going again. Much
longer, I think. It’s vitally impor-
tant to keep the momentum we
have going. The commercial piece
will be a big part of this. When
you grow commercial, then space
becomes a market for everybody,
not just NASA and other govern-
ments. Then it becomes more of
a conversation, not an if. It’s like,
‘Hey, we're in low Earth orbit, half-
way to anywhere in space.” It be-
comes more part of a conversation
of when we’re going to go beyond.
I don’t think we will be there if we
let station go away before we're
ready to go do human flights to
cis-lunar space.

— I would like to get your
thoughts on the space station’s
place in space history. Looking
back decades from now, what
will have been the role of ISS in
the development of space?

— Our thoughts on what
the space station would do have
evolved. I view the space station as
what allows us to explore beyond
low Earth orbit. Without it, we
wouldn’t be able to do that. The
other big legacy of ISS will be the
economy in low Earth orbit. It will
be what allows us to build an econ-
omy such that businesses have, no
kidding, a use for a laboratory in

s

Earth orbit that is commercially vi-
able. To me, those two things are
what will be the legacy of ISS.

— What are your future
plans, and when is your last day
at NASA?

— My last official day at
NASA is Sept. 9. That’s when I
check out. This will be my last
week (Aug. 17-21) of sitting at
the head of the table. Next week,
I'll be there with Kirk (Shire-
man), and Kirk will be doing
all the standard meetings. I'll be
there to answer questions and
the like, then I go to represent
the program at the Soyuz launch,
and then I come home and my
last day is Sept. 9.

On the 14th (of September),
I begin work as an employee of
SGT working directly for Kam
Ghaffarian as his Vice President
for Commercial Space, which is a
new division being created when
I get there. It’'s a new division
to go look at private and public
partnerships, and investigating
the idea of building a commercial
low Earth orbit platform.

— So it’s directly building
off of what you just mentioned,

the commercialization of low
Earth orbit?

— Like I told Kam when he
talked to me, I said, ‘I dont know
how to do anything except build
and operate a space station, so I
don’t know what else I can do to
help out” We thought it would
be good to build this divison,
which will look at a lot of aspects
of commercial use of low Earth
orbit and investigate different
types of partnerships. Part of it
also is to go do a study to figure
out what sort of platform would
be viable, and if we can go offand
see if we can put something to-
gether to build that.

— NASA just signed a con-
tract modification with Rus-
sia for Soyuz crew launches in
2018 and landings into early
2019. Were you surprised that
was necessary? Were you disap-
pointed?

— I'would like to see us fund
commercial crew to get that ca-
pability as soon as reasonably
possible. I would have preferred
to see us fund it at a higher level
in order to fly sooner. Just in gen-
eral, that’s my reaction. We kind
of knew (a delay to) 2018 was
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possible and that’s why we went
and secured the Soyuz seats for
2018. If we don’t get funded at
a higher level, then we may very
well have to look at 2019 seats

as well. That’s not something we
want to go do to keep the space
station going.

It’s not only that. Until com-
mercial crew, we’re going to really
start bumping up against crew
time, and so we’ll be limited by
crew time. I was hoping we would
never get there, but we're really
starting to bump up against it
now. So the longer we wait, it’s just
research that’s not getting done in
orbit. For the amount of invest-
ment you're talking about, that’s
really a shame that we’re kind of
wasting that time on-board sta-
tion because we’d be a lot more
productive if we get these guys
funded at a higher amount.

But I understand politics, and
it’s not the first political thing that’s
affected us. Our job is to continue
to communicate to our stakehold-
ers, to explain the implications,
and what they ask us to do is what
we'll go off and implement.

The higher amount you
speak about is the administra-
tion’s request of $1.2 billion?

— Correct.

— So you don’t need more
than that $1.2 billion to stick
to the schedule for the end of
20172

— I don’t manage that pro-
gram, so I would be telling you
something that’s probably not
safe to say. The way I understand
it is given the administration’s
funding, they believe they can
remain on schedule relative to
what they were originally shoot-
ing for. I will tell you that sched-
ule is technically challenged.
That’s why we procured Soyuz
seats. We thought they’d end up
flying in 2018 vs. 2017. So they
were already challenged with
the amount of money we were
requesting, but now it might
be even more at risk. So I don’t
know really. The budget that was
asked for was what they asked
for, and that’s what they do. I
just know the implications of
the budget request and the delta

budget thats been discussed as a
possible budget for us.

— A few more questions
about the status of the vehicle.
Have you turned on the contract
for IDA-3 (International Dock-
ing Adapter-3) with Boeing (to
replace the docking adapter lost
on the SpaceX failure)?

— We had it at the last board
(meeting). Yes, that just got the
approval as a contract option. So
yeah, we turned them on to be
able to work on IDA-3.

— When does that fly?

— We've identified
SpaceX-14. You could probably
guess that SpaceX-14 is in 2017
somewhere. If we fly SpaceX-9
in the spring, it'll have the (sec-
ond) IDA on it, so with that IDA
and the C2V2 (communications
antenna) system, we can begin
doing dockings. We're going to
put IDA-2 on PMA-2 (Pressur-
ized Mating Adapter-2), so it'll
become the Node 2 (Harmony
module) forward docking port.
We'll be able to support the near-
term dockings that are required.

The extra docking port gives
us redundancy and also gives
us the ability to do direct crew
handover, but we would certainly
have the next port up there be-
fore commercial crew got flying.
If we got funded and they start-
ed flying in late ’17 or early 18,
we’d have the extra IDA up by
then to support direct handover.
If (IDA-3) got pushed back for
some reason, we could certainly
do it with one. We’d just have to
do in-direct handovers which we
know how to do.

— Boeing has parts for
IDA-3?

— That’s largely true. There
are some components they've
got to procure, but the long-lead
items were procured, so in that
respect that’s done. They gave us
a pretty long schedule that we’re
now working to push back in to




see if that can meet this mid-2017
launch date (on SpaceX-14).

So in some respects, it’ll
make sense from a numbering
standpoint because IDA-2 will be
on Node 2, and IDA-3 will be on
PMA-3, if you're looking for the
silver lining.

— How are you doing with
downmass? Do you require
someone else to provide down-
mass besides SpaceX?

— The Dragon capability
is quite sufficient for our needs.
You fly three or four Dragons
(per year) with 1,500 kilograms
(3,300 pounds) of capability for
return, and something like six
powered mid-deck lockers, that’s
quite a bit of capacity to take care
of our needs.

— How are the spacesuits
doing? I know you lost one on
SpaceX and you’ve been work-
ing a water pump issue. Are
they ready for EVAs?

— We lost one of them.
We were going to bring home
EMU 3011. We installed a fan set
pump inside 3011, and it’s been
checked out. Meanwhile, we have
this water pump rotor issue. This
is the water pump that pumps
water through the coolant sys-
tem. Everything else works. The
team has gone off and done quite
a bit of work to determine root
cause. We think we understand
it, and we think this version of
the rotor will be less susceptible,
but the suits that we have do have
quite a bit of run time on them,
so we think their rotors are OK.

The failure mode associated
with this, there’s no alarm that
goes off with the with pumps. You
eventually figure out that you’re
hot, and you switch the coolant
loop switch, and you don’t cool
down. That’s when you figure out
it’s not working. In that case, you
just slow down and get your met-
abolic rate back down. There’s still
cool air blowing in through the
helmet over your face. Quite a few

crews spend quite a bit of time in
bypass (mode), so they don’t use
the cooling loop much, through
the LCVGs, the liquid cooling
garments. We'll test it when we
go outside right as we go out the
airlock. We'll check it to confirm

it works as we start.

If we get to this point dur-
ing an EVA you just stop, sit still,
slow down and cool down. You
may start putting stuff away slow-
ly, you just do kind of an orderly
slow clean-up and start working
your way back to the airlock.
When the sun sets, you're fine
really. When the sun’s up, if you
have a high metabolic rate, then
you might be uncomfortable. It’s
not life-threatening, so there’s no
rush to come in. Now that we’ve
done all these assessments, we're
planning for some EV As this fall.
We'’re talking about doing two
pairs of EVAs possibly.

— So those EVAs are to
prepare for commercial crew
dockings?

— The main things we’ve
talked about is we’ve got the SS-

RMS LEE (robotic arm latching
end effector) that we need to lube.
We've got cameras we need to fix.
We've got PMAs (docking ports)
to disconnect, move with the arm
and then reconnect. Of course,
we can’t do all that in one EVA.
There’s some configuration work
that we need to do to be able do
that. Also, when we had our (am-
monia) cooling pump issue, we
deployed our radiator on P6 —
the trailing radiator — and we re-
ally need to get that thing put back
away because when it’s sitting out
there, it’s a higher risk with regard
to MMOD (orbital debris) im-
pacts. Everything is cooling fine
now, so we’d like to put it away so
we're less susceptible to impacts.
That’s one of the big things on our
list for things to go do, retract-
ing that array, which takes some
time. We have a number of things
we need to take care of, includ-
ing possibly getting the PMA-3
work done if we can get that done
with everything else we’ve got to

take care of. [ |
Spaceflight Now, September
2015.
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Professor Sir Martin Sweeting awarded Honorary
Fellowship hy the Royal Aeronautical Society

The Editorial board congratulates our friend and colleague,
Sir Martin Sweeting on the high award and offers the readers material
about the great achievements of the SSTL

e
SURREY

SATELLITE TECHNOLOGY LTD

10 December 2015 — Pro-
fessor Sir Martin Sweeting, Ex-
ecutive Chairman of Surrey Sat-
ellite Technology Ltd (SSTL) and
the Surrey Space Centre at the
University of Surrey, has been
admitted to Honorary Fellow-

60 KocMuueckue nccnenosaHus u TexHonoruu /01-02/ 2015

10 pekabpsa 2015 roga yneH PepakumnoHHoro CoBeTa Hallero XypHana
npodeccop, c3p MapTuH CBUTUHT 6biN YOCTOEH BbICOKOW Harpagbi,
KoponeBckoe 06LiecTBO a3pOHaBTUKMN YAOCTOMIIO €ro CBOEN NOYETHON
Mpemueir. KoponeBckoe 06LLECTBO OTMETUIO, YTO Npodeccop, c3p
MapTuH CBUTUHI OTMeYeH B 3HaK MPU3HaHUS ero Hay4yHoro nnaepcTea
N UCKIIOYMTENbHBIV BKIIAA B pa3paboTke TEXHOMOMMW NPUMEHEHUS Ma-
JbIX KOCMUYECKMX annapaToB WM CO3AaHMe Ha 3TOW OCHOBE MEPEAOBbIX
(opM MexayHapoaHOro coTpyaHuyecTsa. Komnanus SSTL, pykoBo-
anMast MapTMHoM CBUTUHIOM He OTHOCUTCS K KPYMHEWLLWUM, 3aTO OHa
OflHa 13 Hanbonee MHHOBALIMOHHBIX (PUPM B MUPOBOI KOCMUYECKOW
oTpacnu.

Pepakums xxypHan no3apasnsieT Hawero ToBapuLLa 1 Konery ¢ BblCo-
KWUM OCTWXKEHWEM W NpefnaraeT BHUMaHMWIO YnTaTeneil Matepuan o
6onblnxX OCTMXEHUSAX SSTL.

of Commercial-Off-The-Shelf
(COTS) technologies in space
and in particular the use of small,
low-cost satellites for practical
applications, as well as new forms
of international collaboration in
space that recognise the inher-
ently global nature of satellites.
Sir Martin received his cer-
tificate of Fellowship at the Royal
Aeronautical Society’s annual
Wilbur and Orville Wright lec-
ture, held on 9 December at the
Society’s headquarters in London.
Sir  Martin  commented
«Over a span of many years, I
have both attended and delivered
many lectures at the Society, and
these have proved to be invalu-
able opportunities to exchange
insights and nuggets of informa-
tion with both Members and the

ship of the Royal Aeronautical
Society (RAeS).

Sir Martin Sweeting’s award
of Honorary Fellowship was
made in recognition of his lead-
ership and exceptional contri-
bution in pioneering the use

general public. It is therefore a
tremendous honour to be elect-
ed to Honorary Fellowship of
the RAeS, an institution which
I greatly admire for its dedica-
tion in promoting the aerospace
industry all over the world, and




for its commitment to sharing
knowledge and ideas».

Martin  Broadhurst OBE
FRAeS, President of the RAeS,
said: «For over a century, the
Royal Aeronautical Society has
been honouring outstanding
achievement, innovation and
excellence in aerospace and the
admittance of Sir Martin Sweet-
ing to the Society as an Honorary
Fellow is no exception. Thanks
to Sir Martin’s leadership and
entrepreneurial spirit, SSTL have
pioneered the development of
small, affordable satellites for a
huge range of applications giving
the UK a leading position in this
arena. Sir Martin has also been
at the forefront of increasing
awareness of the economic and
social value of the space indus-
try in the UK and promoting the
sector to government».

The unsung success of
the UK space industry

When you mention space,
who or what comes to mind?

Probably NASA, Apollo and the
Space Shuttle, Russian cosmo-
nauts and Sputnik, the rise of
the Chinese and Indian space
programmes and the European
Space Agency. But the UK?
Largely misunderstood by
the public and overlooked by
governments until a few years
ago, the UK’s space industry is
an unsung success. Since 2000,
turnover has risen by 8.8% a
year and, according to a recent
study from consultant London
Economics, it employs around
37,000 people directly and gener-
ates almost £12billion a year.
According to Andy Green,
co-chair of Britain’s Space Lead-
ership Council: «The future for
Britain’s space industry is not
about huge fireworks that cost
tons of money; we’re looking at
smaller, cheaper investments
that will provide real returns».
The UK has been involved
in space since the 1950s —
the first official British space
programme started in 1952.

The first satellite programme
started in 1959, with the Ariel
series of satellites launched us-
ing American rockets. The first
British satellite, Ariel 1, was
launched in 1962.

Throughout the 1960s and
1970s, the UK worked on its own
satellite launch capability and a
British rocket — Black Arrow —
did succeed in placing a British
satellite, Prospero, into orbit in
the early 1970s before the pro-
gramme was cancelled as part of
government cut-backs.

Britain was also significant
in the establishment of the Euro-
pean Space Agency in 1975, with
much of its original technology
and knowledge derived from UK
research programmes.

The Thatcher Government
of the 1980s took an axe to the
space programmes in which the
UK was involved and proceed-
ed to cut investment and sup-
port back to the bare minimum.
While supporting the science,
prestige projects such as manned
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flight, were deemed unnecessary
and uneconomic.

«The Thatcher Govern-
ment’s view was that space was
an expensive hobby; a club
through which any UK involve-
ment should be conducted via
the European Space Agency,»
explains Sir Martin Sweeting,
founder and executive chair-
man of Surrey Satellite Technol-
ogy (SSTL). «It was a view that
tended to prevail until relatively
recently».

A commercial pioneer, SSTL
was established in 1985 and be-
came one of the UK’s most suc-
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cessful university spin-outs. To-
day, it’s part of EADS Astrium,
and generating an annual turno-
ver in excess of £130m.

Specialising in the design,
manufacture, launch and opera-
tion of satellites, it has become
a significant competitor in the
small or micro satellite market, a
sector which accounts for 40% of
the global market.

«SSTL has come a long way
since our first microsatellites,» Sir
Martin said. «Today, small satel-
lites are in demand and I think it
is fair to say that, as a company,
SSTL played a significant role

in creating what is now a global
industry. We had to work hard
to overcome apathy towards
the idea of a UK space industry,
as well as a lack of government
support. But I believe SSTL is an
example of what ambition and
innovation in space engineering
can ultimately achieve.

«The microelectronics revo-
lution of the 1970s helped change
the economics of computing and
I believed at the time that it would
do the same for space. It provided
us with an opportunity to shrink
the size of satellites and we pio-
neered the use of COTS technol-




ogy to develop small satellites,»
he continues. «Until then, satellite
equipment tended to be purpose
built, was hugely expensive and
could take years to build. Often,
the technology was itself obsolete
when it came to be launched».

What smaller satellites could
offer, according to Sir Martin,
was rapid development, quick
build times and an ability to fold
in new technology more readily.

Profitable from the begin-
ning, SSTL grew organically with
Surrey University underwriting
its projects. Today, it employs
more than 500 staff and assem-

bles satellites and space hardware
and operates from state of the art
facilities in Guildford.

To date, the company has
launched more than 40 satel-
lites, with 20 further spacecraft in
manufacture or awaiting launch.
There are also 22 payloads for
Galileo, Europe’s satellite naviga-
tion system.

Under a £110m contract,
SSTL is leasing three SSTL-300S1
satellite platforms to Chinese
company 21AT. These ‘smallsats’
are designed to provide high res-
olution imagery and high speed
downlink. The three satellites,

which will form the DMC3 con-
stellation, incorporate advanced
avionics and optical systems, en-
abling several types of imaging,
such as mapping terrain, strip
imaging and mosaic imaging for
wide areas.

In many respects, SSTL’s
success mirrors that of the UK
space industry in general.

«It was slow to get off the
ground and it was difficult to sell
the concept of the ‘small satel-
lite’,» Sir Martin concedes. «Half
those we talked to said it was a
great idea, the other half said it
was lunacy».
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Likewise, UK governments
throughout the 1990s tended to
view the UK’s space industry as,
at best, an interesting niche and,
at worst, a costly irrelevance.

However, the economics of
space have changed radically in
the last 10 years and it is now ac-
cepted that space has a crucial role
to play in the wider economy.

«Lady Thatcher’s decision to
cut funding to the bare minimum
probably did us a favour,» suggests

Sir Martin. «Rather than relying
on state handouts, we were obliged
to be commercially focused when
it came to deciding what projects
we got involved with. As a result,
SSTL grew organically and we saw
a steady stream of business, the
profits from which we used to fund
the business.

«But, over time, it became
apparent that as the projects on
which we worked got bigger —
for example, SSTL got involved
in Rapid Eye, a project worth
tens of millions of pounds —
Surrey University ~ wouldn’t
be able to act as our lender of
last resort; it just didn’t have the
funds to underwrite the risks and
there was no government funded
mechanism to underwrite these
types of projects».

As aresult SSTL, spent near-
ly 10 years looking for a com-
mercial owner and, after several
aborted efforts, it found a buyer
in the form of EADS (now the
Airbus Group).

«To its credit, Surrey Uni-
versity continued to support us
over an extended period. We'd
looked at venture capitalists and
at floating the company, but nei-
ther option proved suitable. The
focus on short term financial re-
turns was not suited to our busi-
ness at the time».

Today, the UK’s space in-
dustry is a far more attractive
proposition for investors and
that is due, in no small part, to
the support being provided by
government bodies such as Inno-
vate UK and the Space Applica-
tions Catapult.

Set up by Innovate UK,
Catapults are intended to pro-
mote collaboration between
scientists, engineers and busi-
nesses. In 2012, the then UK
Science Minister David Wil-
letts decided to set up the Space
Applications Catapult with the
aim being to develop new space
applications.

Ministers saw space activity
as an area where ‘UK plc’ could

excel and the Catapult centre in
satellite applications looks to pro-
vide access to advanced systems
for data capture and analysis, sup-
porting the development of new
services delivered by satellites.

Throughout the 1990s, the
British National Space Centre,
set up in 1985, had been at the
heart of the UK’s nascent space
industry, coordinating different
government departments and
agencies with interested bodies.
It was replaced in 2010 by the UK
Space Agency, which now has
responsibility for government
space policy and key budgets.

As Stuart Martin, CEO of
the Space Applications Catapult,
explains: «The Space Agency is
there to provide a common view
in terms of the UK’s space policy
and to ensure that what money is
spent on space is spent well».

Today, the UK’s space in-
dustry is worth billions and while
the UK may only have a 1.8%
share of the global industry’s ‘up-
stream’ business — the manufac-
ture of space vehicles — it has a
disproportionate share of the
‘downstream’ sector, which in-
cludes applications, services and
data provided by satellites.

According to Martin, the
sector’s success and its ability to
‘punch above its weight’ is encour-
aging entrepreneurs, who had not
previously thought of entering the
sector to take it seriously.

Oxford Space Systems is a
case in point. Set up in 2014, it
develops micro satellites using
highly flexible composite ma-
terials such as carbon fibre. The
satellites take only a few weeks to
build and cost as little as £30,000.
Potential applications are varied
but include the delivery of the
internet from space and micro
high-resolution cameras suitable
for the military.

Described as a serial entre-
preneur, its chief executive Mike
Lawton represents a new wave of
innovators working in the UK’s
fast growing space industry.




Lawton was one of a number
of entrepreneurs who took part
in a recent US tour organised
by Innovate UK to identify and
meet with potential investors and
collaborators.

The rise of the small satellite
has played to the strengths of the
UK space industry.

«Thirty years ago,» said Sir
Martin, “the idea of small satel-
lites attracted little attention.
Earlier this year, a conference in
Liverpool attracted 1700 people
representing everything from
global businesses to start-ups.
Small satellites have moved from
being a curiosity to one of the key
lanes in what I describe as the
space motorway.

«In the last few years, ven-
ture capitalists have latched on
to the idea of ‘small’ and poured
money into start ups; probably
more than they've needed to.
There has been an explosion of
propositions».

According to Lawton, there
is a concern that there is ‘too
much froth’ at the moment. We
need to be careful we don’t turn
this into another dotcom bubble.
How much of this froth is hype
and are these real business op-
portunities?»

However, Lawton and Sir
Martin are optimistic for the fu-
ture of the UK’s space industry,
which is not surprising - just
look at the number of companies
now operating in the sector. Ex-
amples include Arralis Technol-
ogies, supplying ultra-fast, radar
technology, Bright Ascension, a
satellite software specialist, and
Gyana, a start-up that is develop-
ing machine learning to harness
and exploit ‘big data’.

«We have a 80%:20% split
between downstream and up-
stream in the UK,” explains Sir
Martin. But while the UK may
only account for a small pro-
portion of the global market for
space vehicles it has, according to
the Catapult’s Martin, an 11.2%
share of the operations market

and 10.3% of the applications
market.

Satellites touch every cor-
ner of people’s lives and space,
according to both, is all about
down to earth applications,
whether that is navigation for
cars or ships, weather forecast-
ing, satellite broadband or TV
broadcasting.

«It is the application of data
that the UK does well and when it

comes to using space technology,
we have some great ideas. The mar-
ket is moving very quickly, but the
UK is well placed and on course to
hit the goals it has set itself of cre-
ating a £40bn business by 2030,
Sir Martin concludes. However,
he warns that ‘continued Govern-
ment support, from the likes of
Innovate UK and Space Applica-
tions Catapult, will be crucial. |

Neil Tyler
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flepcnekTuBbl U BO3MOKHOCTH

AKCNNYaTauum LEHTPODEKHbIK KOCMUUECKUX CONHEUHBIX
MECKTHOCTAHLMI ¢ Na3epHbIM KaHANOM nepeaaum Hepmu

66

ECUHA A.P. AHUWKEEB I.C. MAPKWH C.10.
JOLEHT kadeapbl 3KOHOMMKH CTyAeHT P3Y CTyneHT P3Y
NPOMBILLNEHHOCTH

P3Y umenu I'.B. MNnexaHosa

aspaboTka cucrem, npu-

3BaHHBIX aKKyMY/IMpPO-

BaTb JHEPIMIO COJHIA

I ee  TOCTenymoen
mepesiauy Ha 3eM/II0 — OfIHA U3
Hanbojiee TPUOPUTETHBIX 3a/jad
COBPEMEHHBIX  a3pOKOCMUUe-
CKMX Kopmoparnuit. IlepBoodue-
PERHOCTD MOJOOHBIX pa3paboToK
006yc/IoB/IeHa IByMsI OCHOBHBIMU
¢daxropamu. Biepsyroouepenb —
KPU3UCHBIM COCTOSIHMEM BCe-
r0 9HEPreTHYeCcKOTO CeKTOpa B
wraHerapHoM Macmrabe. Dakr
OrPaHMYEHHOCTH ¥ HEBO30OHO-
BUMOCTY TIPUPONHBIX MCTOYHU-
KOB 9HEPIMM He HYXJaeTcd B
OOLIVMPHBIX [JOKA3aTe/IbCTBAX, B
To BpeMA Kak Co/HIE B Ipak-
TUYECKOM aCIIeKTe ABIIACTCA
0eCKOHEYHbIM 3HEePreTUYeCKIM
pecypcom. Bo-BTOpbIX, coBpe-
MEHHbIC METObI BbIPa60TKI/[
9HepIUU TaK WIM MHAYe COMIps-
JKEHBl C PUCKOM 9KOJIOTHYe-
cKoll KaracTpodsl. JlocTaTouyHO
BCIIOMHMTD CEPMIO aBapuil Ha
SAnonckux ASC B 2011 ropy,
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IIOB/IEKIINX 3a c000If HacToOpo-
SKeHHOCTb K BOIIPOCYy aTOMHOII
3/IEKTPOIHEPTETUKN CO CTOPOHBI
TOCylapCcTBa, He TOBOPS yXe O
YyJOBUILHOCTY 9KOIOTMYECKUX
TOC/IECTBUIA.

JIorn4Ho, YTO CTpaHaMM, He-
CYLIMMM 3HaMs OCBOEHMS 9Hep-
TUU COJTHIIA, SBAAIOTCS SImoHUS
n CIIA, Bemymme aKTUBHYIO Jie-
SITe/IBHOCTD B paspaboTKe Mpo-
€KTOB KOCMMYECKUX COMHEIHBIX
anexrpocranumit (KC3C). As-
Topom nepsoro npoekra KCOC
6o I1. I'eitsep u maTmpyercs
oH 1968 ropom. Ilpoext mpen-
yCcMaTpuBal CosfjaHue 0ObeKTa
B KOCMOCE Ha MOIIHOCTh IIO-
panka 10 I'Br pna mepepaunm
3/IEKTPOIHEPIMM Ha 3eM/I0 B
CBY-gnanasone. Kocmmyeckas
anexTpocTaHuys [eitzepa (puc.
1) moppasymeBaeT KOHCTPYKIIUIO
Ha JKeCTKOM KapKace pa3MepHO-
CcThIO 5 X 13 kM u BecoMm B 12,3
TBICSY TOHH C (oTOIpeobpaso-
BaTe/SIMI U3 KPUCTAUINIECKOTO
xpemuus ¢ KIIJ 13,7%, nepena-

IOIMMI 9HEpPIuio ¢ opOuTHL Ha
pexrenny 8 CBU-nnanasone.
AHamus NepCcHeKTUBBI pea-
JIM3ALMM 3TOTO IMPOEKTA BBLABUII
Leblil psif, IpobiieM, HOJIexKa-
mux pemenno. Hanpumep, He-
BO3MO>KHOCTb BBIBOZIa Ha OpOUTY
CTO/Ib MACCUBHBIX I'PY30B, OTCYT-
CTBJ€ OTIBITA B KOHCTPYUPOBAHUI
KPYITHOrabapUTHBIX OOBEKTOB B
YCTIOBUAX HEBECOMOCTH, BOIIPOC
OXJTXXIEHMS  BBICOKOMOILHBIX
CBY-mpeobpasoBateneit B 6e3-
BO3/YLIIHOM IIPOCTPAHCTBE U T.JI.
HetHemanii npoekrt Ilen-
TaroHa B [aHHOI ob6nacTy o
CyTH CBOE€Ji CMHOHMMMYEH IIPO-
exTy I'neiisepa. Ero ocnosa —
5-KMJIOMETpOBass KOHCTPYKLNA,
BK/IIOYAIOIIast 2 TPYNIIBI mapabo-
JIMYECKUX 3€PKajl, KOHIEHTPU-
PYIOLIMX COJNHEYHYI0 SHEPTUIO
4yepes IOBOPOTHBbIE 3epKaja Ha
BBICOKOTEMIIepaTypHble  OTO-
mpeo6bpasoBaTenn U3 apceHMpa
ranma ¢ KIIJT 35%, KoHCTpyK-
TuBHO o6bemuHeHHsle ¢ CBY-
peobpasoBaTesieM 1 aHTEHHOIL,
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tpanciupylomeii CBY-snepruio
Ha 3eMIII0.

ITOT NPOEKT He JlaeT pellle-
HUA Hpo6/IeM MOHTaXa CBepX-
KPYIIHOTa0apyUTHBIX ~ KOHCTPYK-
I[1iT B KOCMOCE ¥ BBIBOJ]A MHOTHX
Y MHOTUX TOHH I'Py30B Ha T€0CTa-
ILIMOHApHYIo opbuTy. KpoMe Toro,
OJHNM M3 Pe3yIbTUPYIOLINX IO-
KasaTeJlell ero peajmsalluyl AB-
JIAI0TCA TPYSHOCTY, CBs3aHHbIE
C ympasieHue 6710KoM Ipeobpa-
3oBatenert CBY-sHeprum u T04-
HOCTM HaBeJleHV Ha IIOIJIOal0-
1IIyI0 TIOBEPXHOCTD Ha 3eMJIe.

CornacHo COO001IIeHNIO
WUTAP-TACC or 23.01.2011 .
TpylIla ANOHCKMX KOpPHOpaIyit
Bo raBe ¢ Mitsubishi Corporation
IUTAHNMPYeT K pealn3aliiy IIPOeKT
«Solarbird». «ConmHeuHass mrTH-
Lla» IOJPAaSyMEBAET IIOCTPOVIKY
KCOC ruraBaTTHOrO ypoBHA K
2025 r. mpy oObuielt CTOMMOCTU
NpoeKTa B 24 MWUIMApHA [OJ-
JIapoB. OJJIeKTPUYECTBO, IIPOU3-
BEfIEHHOE IOJI0OHBIM METO/IOM,
oboiercs SKOHOMIKe AmoHuy B

6 pas [feliessnie, HEXXEMU IPU €TI0
TPaAMIMOHHOI BBIpabOTKe. B
KOHCTpyKImyu sAnonckoin KCIC
UCHOMBb3YeTCsl  IPaBUTALMOHHAS
crabyimsaryst. [TaHenm pasmepom
B 100 x 95 M cocroAT n3 100 moxy-
JIel MOIITHOCTHIO 10 2,5 MBT. OHn
MOABEIIEHBI Ha TPOCax AMNHOM 10
KM K KOHTeliHepy pasmepoMm 10 x
15 M. Tpa"CIAMA 37EeKTPOIHEP-
IMy Ha 3eMJTI0 TaKoKe peamn3oBa-
Ha yepe3 CBU-npeobpasoBarest.

B 90-e rogmi XX cromne-
TVA OpYU pa3paboTKe IPOEKTOB
KC3C Poccniickoit Pepepann-
ei1, Anonneit u CIIIA B xauecTBe
OCHOBHOTO MeTOja Ilepefjaun
9/IeKTPOSHepruM Ha 3eMIio OblTa
BoiOpana CBY-xonnenius. Of-
HAaKoO HeJb3s 3a0bIBaTb O TOM,
YTO CyILIecTByeT Kyha Ooee
BBIMTPBIIIHAA a/IbTepHATUBA
n Poccua nupupyer mo 4mciy
IIPENMYIIECTB B €€ pealnsalili.
Peub ypjeT 0 7a3epHBIX KaHaIax
mepefayyl 9SHEpPIUY, aKTUBHOE
u3ydeHye KOTOPBIX BeleTcs B
P®. Kpome toro, paspaborku

SAnonun u CIIA 6asupyrorcs Ha
MHOTOKVJIOMETPOBBIX ~ KapKac-
HBIX KOHCTPYKIMAX, 3HAYNTEND-
HO MeHee 3(QQEKTUBHBIX, UeM
OeckapkacHble IIEHTPOOEXHBIE,
OIBIT CO3[laHMA KOTOPBIX HMe-
ercss Tonbko B Poccum. fApxum
TOMY IpPUMEpPOM CIY>KUT 3KC-
IIepUMEHT, MOTy4YMBIINII Ha3Ba-
Hue «3HaMsa-2», KOTOPBIT ObLI
yCIIeUHO ocylecTBIeH 4 ¢es-
pana 1993 ropa. «Torga ¢ momo-
IIbI0 YCTAaHOBKY, pa3MelleHHON
Ha Kopabne «IIporpecc-M15» B
KOCMOCe, OBIIO Pa3BEpPHYTO 3ep-
KaJI0-OTpakaTenb AraMeTpoMm 20
M, MaTepuaioM KOTOPOTO CIIy-
>KMyia IJIeHKa TOJIIIMHOM 5 MKM».

Lenrpobexnas KCIC npex-
crapmier coboil IwraThopMy c
arperaToM pasBepTBHIBAHNA COJI-
He4yHOIT 6aTapem IIOA BO3feil-
CTBUEM LIEHTPOOEXKHOI CUIBI U
MaXOBMKa IIPOTUBOBpAI[eHNS,
IIPM3BAaHHOTO KOMIIEHCHPOBATh
KMHeTUYeCKUI MOMEHT, a TakK-
e TIPMBOJIOM M3/IOMa UX 0611ieit
ocH BpallleH!s [/ YIpaBIeHNs
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Puc. 1
KC3C M. Mnew-
3epa, 1968 r.

OpUMEeHTAIMell ¢ HOMOIIBIO THPO-
CKOIIM4ecKoro addexTa.
TexHonMOrMM  IUIGHOYHBIX
conHeyHbix 6atapeit (CB) B Mupe
MHTEHCUBHO PasBMBAIOTCS, U Ha
MHOTOKACKaJHbIX CTPYKTypax ¢
UCIIO/Nb30BaHNEM apCeHNfia Tajl-
/s B OrmypKaiiiieil mepcreKkTuse
OXXMJIAETCS 3HAUMTE/IbHOE YBe/IN-
JeHIe yfie/IbHOI MolHOCTH. Poct
s¢dexrrBHOCTN MIeHOYHBIX Cb
6asupyercs Ha MHTEHCUBHO pas-
BUBAIOIIVXCST HaHOTEXHOJIOTHAX,

Kotopsle B mpumeneHun k Cb
pa3pabaThIBAIOTCST OOMBIINUM KO-
nudecTBoM (GUPM ¥ YHUBEpPCHUTe-
TOB Be/IYIJX CTPaH.

TexHomoruss cOOpKM KOH-
crpykumt - KCOC  Ha  opbure
IIpefIoIaraeT MVHUMAaTbHOE
VCIIO/Ib30BAHME VIV VICKITIOYe-
HIe IPUCYTCTBMSI KOCMOHABTOB.
IIpencraBnsiercsi  1enmecoobpas-
HbIM JCII0/Ib30BATb POOOTOTEXHM-
JeCKIe CYCTEMBI BCEX IIOKOJICHMI,
0COOEHHO IEPBOTO ITOKO/IEHNS,

CONHEYHAR
FAIMALIVA
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KOTOpble IPUHLIMINAIBHO IIO-
3BOJLIIOT OCYILECTB/IATh TEXHO-
JIOTUIO  AaBTOMAaTU3MPOBAHHON
cbopkM caMoro KpymHoraba-
putHoro snemeHTa KCOC — ero
COJIHEeYHOJ1 6aTapey IO 3apaHee
3QJI0XKEHHOII B CUCTEMY ITpOrpaM-
Me, peann3yeMoil CrelyaIbHbIMI
KOHCTPYKIIMAMM KaK CaMo¥l COJI-
He4yHOI1 Gatapen, Tak M arperara
ee packpbiTua B coctaBe KCIC,
MO3BOJLAIOLINMX  OCYLIECTB/IATH
KOMITAKTHYI0 YK/I[IKy CEKTOPOB
Cb Ha oTmenbHble KaTyMIKM B
TPAHCIIOPTHOM COCTOSIHMU ¥ 00~
eIHEeHMe CeKTOPOB B CIUIOIIHYIO
KPYTOBYIO KOHCTPYKLIVIIO IIPY pas-
BepTHIBAHNUI Ha OpOUTe.
LleHTpOOEXHBIE COMTHEYHBIE
Gatapen Moryr Hanitu S¢dex-
TUBHOE IPVMeHeHIe Ha KOCMM-
YecKUX allapatax B IIMPOKOM
IMamnasoHe MOIHOCTE OT CITyT-
HJKOB C IOBBIIICHHBIM 3HEpro-
HoTpeb/eHNeM, B TOM 4YHCIe B
9HeprocucreMe SKCHEMUIINY Ha
Mapc, rie OHY II0 BO3MOXKHOCTH
peanM3anuy M yAenIbHbIM Xapak-
TEPUCTUKAM IPEBOCXOMSIT sIfep-
HYIO SHEPTeTNYeCKyI0 YCTAHOBKY.
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Kak yxe 6bU10 cKasaHo,
IIpeMMYIIeCTBA JIA3€PHBIX  TeX-
"Homormyt Hap CBY-cucremamn
o4eBupHbL Bo-nepspx, KIIJI npe-
00pa3oBaHMs 9/IEKTPOIHEPINI B
nH(PaKpacHbIIt Ta3ePHBII CUTHA
noxoput 1o 80%. Bo-BTOpbIX, 9TO
3HAYUTE/IbHO MEHbIIAs PacXonm-
MOCTb JIA3€PHOTO JTy4a II0 CpPaBHe-
Huto ¢ CBY curnanom u peanbHble
TOCTIDKEH!UA B MUHMATIOPU3ALINI
9/IEMEHTHOI1 6a3bl (II0 CBETOBORY
guamerpoM 250 MUKpPOH Iiepe-
JlaeTCsl CBETOBasA MOIITHOCTb 50
KBT). B-TpeTpux, BO3MO>KHOCTb
IpueMa SHeprMM B BBICOKOLIM-
pOTHBIX palioHHbIX Poccum ot
KC3C, naxopsieiics Ha reocra-
IMoHapHOit opbure. Haxoner,
poccuiicKyie IpOV3BOAVITENMN B Ha-
TIpaB/IeHNN BOJIOKOHHBIX CBETO-
BOJIOB Cef9ac 3aHMMAIOT BeAyIe
nosuym B mupe («VIP3 Iomocy,
r.OpsAsuHO).

Kpowme Toro, Bbibop masep-
HOTO KaHaJIa Ilepefjaui SHepruu
1esecoobpaseH B paspese co06-
pakennit 6esomacHoctu. CBY-
JIy4 rpeeT o 06beMy, B TO BpeMsI
Kak VMK - 7y4 rpeer TOMbKO IO

IIOBEPXHOCTY, Ha KOTOPYI0 OH
HampaseH. Ilmomanb mpuema
JIA3€PHOIL Iepefayy Ha 5 IOpsA-
KOB MeHbIIIas IUIOLAfN MpyeMa
CBY-nyya. Taxke cyliecTByer
BO3MOYXHOCTb BBIOOpA  [I/IVHBI
BOJIHBI IIPY a9POCTATHOM IIPU-
eme. HemamoBaxHbIM HakTOpOM
SIBJIAETCSL Ha/lu4uMe IPUHIUIIN-
aJIbHOI BO3MOXKHOCTH pacOKy-
CMPOBKU Ta3epHOTO Ty4a.
ITomBonsA MTOT IOJ BBIIIeE-
CKa3aHHBIM, YMECTHO IPUBECTY
IlepedyeHb OCHOBHBIX IIpeVIMY-
I[eCTB I1[eHTPOOEXHBIX Oeckap-
kacHbix KCOC Hapi uX BO3MOX-
HBIMU KapKaCHBIMY aHAJIOTaMIL:
1) OTCyTICTBME >KeCTKOTo
KapKaca, COCTaBJIAIIIETO [0
50% ot croumocTu Bceit KCIC;
2) BO3MOXXHOCTb Mepeopu-
enrtaruu (cnexxennss 3a CoiH-
I[eM) Ha TIMPOCKONUIECKOM
npuHIuIe 6e3 3aTpaT pabodero
Te/a, MOCKONBKY caMa IIeHTPO-
OexHast CuUCTeMa SIBIISIETCA TH-
>KEJIBIM TMPOCKOIIOM;
3) BO3MOXXHOCTb YKJIamKu
B Masblil 06BEM IIPU TPAHCIIOP-
TUPOBKE, YTO MUHVMM3MPYET

IpefrosaraeMoe  KOJIMYECTBO
3aITyCKOB paKeT-HOCUTenell, obe-
CIIeYMB 9KOHOMMUIO KaK Ha TOIIIN-
Be, TaK M Ha CBEPXJOPOrOCTOA-
IMX KOCMITYeCKIX KOPAOIAX;

4) wuMeeTcsi BO3MOXXHOCTb
a¢dexTuBHOI HazeMHOI OTpa-
OOTKM M aBTOMATH3MPOBAHHOIO
pasBepThIBaHMA Ha OpOUTE, UTO
HO3BOJISIET CYHIECTBEHHO CHU-
3UTb BEPOATHOCTb BHELITATHOI
CUTyaumy U IpefyrafaTth BO3-
MO>KHBIE PMCKIL;
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5) uMeeTCs YHUKAJIbHBII
POCCUIICKMIT OIIBIT HA3€MHOM U
opbuTanpHOI OTPABOTKHL.

OKOHOMMYECKII acTIeKT pe-
anusaluy MpOeKTa POCCUIICKOI
penTpobexxnoit KCIC cocront B
6o7ee yeM CyIecTBEHHO 9KOHO-
MU Ha SHepropobsive. Benp co-
[JITACHO pe3y/lbTaTaM IIPOBENEH-
HBIX 9KCIIEPUMEHTOB CTOMMOCTD
97IEKTPOIHEPTUH,  IOIYyYEHHO
NPAMMKOM C T€OCTaljMOHAPHOI
OpOUTEI, TOPasfo HIKE CTOUMO-
CTU 97IEKTPUYECTBa, IOTy4e€HHO-
O TMOCPENCTBOM TPafUIIMOHHbBIX
MCTOYHMKOB SHEPIUIL.

OpHako He CTOUT 3a0bIBAaTh
O TOM, 4YTO IIPOEKT POCCUIICKOIL
KC3C moxkert okasatp Omaronpu-
ATHOE BO3JENICTBME HA POCCUI-
CKYI0 5KOHOMMKY JIMIIb B CIIy4ae
CBOEBPEMEHHOTO 3aBO€BAHMA
JIMfepPCTBa B Cpepe KOCMIIECKOIT
SHepreTUKM. B IpoTuBHOM CiIy-
yae, HaC JKAET MMIIb NepCIeKTH-
Ba O0ECIIeHMBAaHMA VMEIOLXCA
B pacnopsxenun P® mpupop-
HBIX PeCypcoB U HUBeIMpPOBaHMe

CHUCTeM TpaH3WUTa IIO/IE3HBIX JVIC-
KOITaeMBIX, IIPOJIOKEHHBIX depes
TEPPUTOPUIO HALIEN CTPAHBbI.
Takum obpasom, mast Poc-
CUM OTKPBIBAETCS BO3MOXXHOCTD
3aHATb NNUAMpYIOIIee MECTO B
MIPOBOM IIpOILecce paspaboTKu
npombiieHHbx KCOC myrem
cospanua KCIC ¢ nasepHbIM Ka-
HajloM Iepefauyy sHeprum. Ha-
3pena HeoOXOAVMOCTD CO3JaHNA
a9POKOCMUYECKOTO  KJIacTepa,
00beANHSIIONIET0 IPEeNIPUATI
37EKTPOHHOM M KOCMUYECKOI
oTpaceii ¢ y4eOHbIMI U HAy4HO-
UCCNIEOBATENbCKYIMY  VIHCTUTY-
TaMM, HAeATeTBHOCTh KOTOPBIX
Oymer HampaB/eHa Ha peLIeHVe
pobieM CO3maHMsl LEHTPOOeXxK-
Hoit KC3C ¢ masepHbIM KaHa-
JIOM TIepefayuy d9HepTUm. [ |

Cmamvs no020moeénena Ha oc-
Hose 0oknada, npouumannozo Ha II1
Mexncoynapoonoii nayuno-npaxmu-
ueckoli kondepenyuu «Vnnosauuu:
nepcnexmuevl, npobmemvi, Oocmu-
HeHuss» cocmosieuetics 6 PIY um.

Wcnonb3oBaHHble
NCTOMHUKMN:

1) 1. Cobones, «JIyHa:

3a rpaanueit OKIl»,

23 nexabps 2014 ropa.
TpB Ne 169, c. 10-11, «bbI-
THE€ HAYKI».

2) I'.T. PaiikyHos, B.M.
Menbuukos, A.C. Yebo-
tapes, B./. I'yceBckuii,
b.H. Xapnos «IIpo6embr
CO3JJaHMA KOCMUYECKUX
COJTHEYHBIX 9JIEKTPOCTAH-
it (KC9C) MOIHOCTHIO
1-10 I'Bt, Tpancnupyio-
VX 9HEPTUIO Ha 3eMII0»,
«Hayka u TexHOIOT S B
[IPOMBIIIIEHHOCT , Ne3,
2011.

3) B. I1. Byppaxos, «9ek-
TPOSHEPIWS U3 KOCMOCa»,
«MalMHOCTPOEHUEY, CTP.
152, 1991 r.

4) A. MaprsIHOBa, «BHe-
3eMHas 9HepIuA», «J3-
BecTus», 13.02.15.

3HAYMMOCTU JOPOTOCTOAIINX I.B. ITnexanosea 6 2015 e.

Yen n3 xusan Anexcaunp duperko. Karpnpar ¢pusnko-matemaT-
JecKux Hayk. IIpekpacHoii mymu denoBeK. MHOro/neTHUI aBTOpP HAIIETO
XypHa/a. MHorue Tofipl OH BO3IIAB/IA/N 71a00PaTOPUIO MCKYCCTBEHHBIX
CITyTHUKOB 3eM/ AcTpodusndeckoro nHcTutyta umenn Pecenkosa. He
TOJIBKO BO3IVIAB/ISUL, HO M OBUI ee AyLION, ee MOTOpOM. JTO ero aabopa-
TOpMA COIPOBOXKTA/la BCe COBETCKNE alIapaThl, 3alyckaeMble Ha JIyHy,
Mapc, Berepy. 910 ero corpysurkamu 6su1a o6HapyxeHa «JIyHa-16» , Ko-
TOpas MOFHMUMAIACh CO CIlyTHMKA 3eMIM ¢ 3a0paHHBIM IPYHTOM U ObITa Ha
KaKoe-To BpeMs HoTepsHa. [To3xe mabopaTopus MepekIounIach Ha BbICO-
KJie TeocTaliOHapHble OPOUTHL 11 pa3paboTana YHUKAIbHYIO CUCTEMY I10-
JCKA U PACIIO3HABAHNA CIIyTHMKOB Ha paccTOSAHMM 40-ThICAY KMIOMETPOB
ot 3emmu. BpuIo Bpems, KOrfa KO/IEKTUB paboTajl Ha TO/IOM 9HTy3MasMe
U BCe JKe YMYAPA/ICA CO3/laBaTh YHUKAIBHYIO «IIPOAYKIuIo. [IBa KaTamora
110 He6eCHBIM 00'beKTaM MCKYCCTBEHHOTO IIPOVICXOXKIEHISI, 3[aHHBIE KO-
JIEKTMBOM, He MMenu cebe 1eHbl. Paborpl Aslekcanzpa [IMIeHKO 1Mo »KOc-
MIY€CKOMY MyCOPY» BbI3bIBa/IJi BOCXMILIEHNE Y 3allafHBIX KOJI/IET.

3a YHUKaIbHOCTD €T0 paboT KOJUIETN [10 MHCTUTYTY LIyTs Ha3biBa/m Carry
«HocTOsAHMEM pecryomkuy. Ero mabopatopust 3Hasa Bee, YTO TBOPUTCS Ha re-
ocranyoHape oT Tokno go Maapupa, 1 B TedeHMe Tapbl MUHYT MOTJIA BBIAATD
VICYEPIIBIBAIOLLYIO MH(OPMALIMIO 110 TF000MY 00'bEKTY, TOPOJI CEKPETHOMY.

Ero mabopaTopuio, Haxopsmyocss Ha KaMeHCKOM IIIaTo, HasbIBaIu
«TACTOYKVMHBIM THe3foM». Ceitdac oHO ocuporeno. EcTb HapogHoe moBe-
pbe, YTO MOJIOfIbIe TACTOYKM 00s3aTe/IbHO BO3BPAILAIOTCA K MECTY CBOETO
poxpennd. EcTb Hafie>xf1a, YTO MOJIOfiask TOPOC/Ib, BHIIIECTOBAHHAA AJIeK-
CaHZIPOM, IIPOJOKUT JIe/I0, KOTOPOMY X YYUTENIb IIOCBATUN BCIO KU3Hb.

lamamm

Anekcanpgpa
IVAeHKo

Cepeeii bopucos
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OGHOBJIEHIIE PAKETHOTO
MapKa  KPyIHeNImMX
KOCMMYECKUX nep>KaB
TIPOM3BOAUTCS JIOCTa-
TOYHO DEryIAPHO, TPUMEPHO,
Ka)k[Iple IBafIaTh jyieT. Vickmoye-
HIIE 3[IeCh COCTaBJIAET, IOXKAMYIA,
muub Poccus, npopormxaromas
SKCIUTyaTpPOBATh PaKeTbl-HOCK-
TeJIN, IPOTOTUIIBI KOTOPBIX TIOJIe-
Tenu OorTee OMTyBeKa Hasaf,
[IpuumHbl, mO6YXAAKOILIE
MOJIepHU3NPOBATb KOCMIYECKIe
HOCUTENN, Ja7eKo He BCerjaa siB-
JISIOTCS TeXHM4YeCKuMu. Bo MHO-
TUX CIy4asX CaMbIMU Ba>KHBIMU
OKa3bIBAIOTCA TOUTUYECKUE U
9KOHOMMYECKIE COOOPaXKEeHMsL.
IToaTromy, KCTaTH, B JAHHOI CTa-
The, TEXHUYECKUM JIETA/IAM 6YII6T
YJeleHO CPAaBHUTE/IbHO HEMHOTO
BHMMaHuA. ['opasgo uHTepecHee
BBIABUTD, Pa300paThCs, KaK pas-
nM4Hble (aKTOPBI BT Ha
IpUHATHE pellIeHN O CO3TaHUN
HOBBIX HOCUTeIel! M POPMUPYIOT
UX 06/IMK.

Ha cerogusmamii neup Coe-
mvHeHHble IITaThl pacmonaraior
CaMbIM COBPEMEHHBIM MapKOM
pakeT-HOCKTenelt. B akcrryara-
uuy Haxoparcsa PH cepunm EELV
(Evolved Expandable Launch
Vehicles - «Pa3BuTbIe ofHOpaso-
Bble pakeThI-HOCKTeMN») Atlas-5
u Delta IV, Falcon 9, Antares u
Pegasus (Bo3mymrHoro crapta).
Kpome PH cnenmanpHOM pas-
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Amutpuit BOPOHL|OB,

HoBbIE PAKETbI-HOCUTENN

HE3ABUCUMBI SKCMIEPT B 0611aCTV PAKETHO-KOCMUYECKON TEXHUKM,

Poccus

PabOTKM MCIIONB3YIOTCS HOCH-
temm Minotaur n Taurus. Ilep-
Bble ABJAITCA KOHBEPCUAMU
MEXKOHTVMHEHTA/IbHbIX  paKeT
Minuteman, a BTopble — apar-
tauueit cryneneii PH Pegasus x
Ha3eMHOMY CTapTy 3a CYeT MC-
IIO/Ib30BaHMA IIE€PBOIL CTYIIEHNU
MBP Peacekeeper (MX). OcHOB-
HYIO «IIOTOfly» Ha aMePUKaHCKOM
IIyCKOBOM pBIHKE [€/Ial0T, KO-
HEeYHO >Ke, IepBble TPY PAKeTHI.

Paspaborka paker EELV Ha-
yajach B cepeguHe 1990-x rr.,
a B CTpOJf OHM BOLIIM B Havaje
2000-x. OCHOBHOJI NIPUYMHO
co3paHus OBUIO CTpeMIeHNe Cy-
LIeCTBEHHO CHU3UTH CTOMMOCTb
3aITyCKOB II0 CPABHEHMIO C 9KC-
IUTyaTUPOBABIIMMICA CPEfICTBa-
MU BBIBE[IEHNUSA, B IIEPBYI0 OdYe-
penp Space Shuttle n Titan IV.
IlepBas cucrema co CTOMMOCTbBIO
mycka rnog, 1 mipp $ coBeplieHHO
He TOAMIACh [I KOMMepYecKux
muccuir. Titan IV, co3manHblil Ha
ocHoBe TexHonmorum 1950-70-x
IT., He maneko ymen ot IaTria
II0 CTOMMOCTH, HO IJIaBHOII IIPO-
671eMO71 OBUIO TIpeKpaleHIe BbI-
ITyCKa MHOTYX KOMIIIEKTYIOLINX,
Majnasg CepUIHOCTb IIPOU3BO-
cTBa M OoObliNe VM3IEpXKM Ha
IIOATOTOBKY K ITyCKY.

B paxerax Atlas-5 u Delta
IV 6bumM BOIUIOLEHBI HOBEN-
1I1e JOCTVKEHUA B TEXHOIOTYAX
IIPOU3BOJICTBA — OHM MU3IOTaB-
JIMBAIOTCA Ha BBICOKOMEXaHU3M-
POBaHHOM IPOM3BOJICTBE MMHMU-

MajibHBIM IIepCOHANOM. Bmecte
PakeTbl IOKPBHIBAIOT MIMPOKMIL
IMarna3soH Macc MO/Ie3HBIX Harpy-
30K: OT 6 J10 25 T IIpM BBIBEJIEHUN
Ha HU3KYIO OKOJIO3eMHYIO0 OpOuTy
(HOO) xocMuyeckux anmapaTos
Maccoit, 1 ot 4 go 13 T — Ha reo-
HePEXOHYI0 OPOUTY.

Bsopg B crpoit paker EELV
TI03BOIUTI KPATHO COKPAaTUTh 3a-
TpaThl Ha IYCK II0 CPABHEHMIO C
3aMEHAEMBIMM CUCTEMaMM, OfI-
HaKO, BCE PaBHO UX CTOMMOCTb
OKa3ajmach BbIlle KOHKYPEHTOB
u3 Esponnr u Poccun. IToaromy
TIET IeCATh Ha3aJl aMepUKaHCKIe
paKeThl ITPAaKTUYECKN YIIIM C
MHUPOBOTO pBIHKa KOMMepde-
ckux 3amyckoB. OpHako 3TO
Majqo TPeBOXKM/IO WX IIPOM3BO-
OUTeNeN, KOTOPblE KOPMM/INCDH
HPEeNMYyILeCTBEHHO C 0OM/IbHOTO
CTO7Ia TOC3aKa3a.

Kasasnocp 651 pakeram EELV
yTOTOBaHa JO/Tas CYaCTINBasA
JKU3HD, ¥ 3aueM MX MeHATbH? Ho
B 2014 ropy AnbsHC aHOHCHPO-
BajI CO3JjaHMEe HOBOTO ceMelicTBa
paker-Hocutenein NGLS (Next
Generation Launch System —
«ITyckoBas cucreMa CefyIoLiero
nokoneHusi»). PopmanbHO uC-
ClefoBaHUs OOMMKAa IepCIieK-
tuBHOI PH 6bUIv Ha4aThI B MIOHE
IPOIIJIOTO TOfia, XOTsA II0 MMeTo-
wericss MHGOpMaLM, TIpeBapu-
Te/IbHble HPOPAbOTKM HAavaIMCh
HECKOTIbKMMM MecAllaMM paHee.
ITpyuuH A co3maHusA 6bIIO ABe:
TONMUTIYECKAs U TEXHUYECKas.
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Ilonutuka BMelIanzach B

TeXHNUKY, KOIJa aMepUKaHIIbI
pemm u306aBUTbCS OT «[BUTA-
TenbHOM 3aBucuMocTu»: PI1-180,
C YCIIEXOM SKCITyaTUPYIOIINIACA
Ha Atlas-5, moman mop caHKI[Uu
KOHTPECCMEHOB B CBA3M C YKpa-
VHCKMM KpU3NCOM. B coBpemeH-
HBIX YCTOBUAX MCIO/Nb30BaHMe
poccuitckoro uspenust 6pUI0 He
TOJIKO «HEIOJIMTKOPPEKTHBIM»,
HO ¥ Tamlo Yrposy CpblBa Ha-
LIMOHATbHOM KOCMUYECKON Mpo-
rpaMMBl B C/Iydae 3alpeTa Ha
akcropt PII-180 n3 Poccun.

Ho He MeHee BaxkHOIT Obl1a
TIpMYMHBI 9KOHOMMYECKMe. Bo-
NIePBbIX, M3-3a Pa3HULBI B KOH-
CTPYKIIMM CEPUITHOCTb BBIITyCKa
PH pByX pasHbIX KOHCTPYKLMI
6bUTa HeroctaTouHOI. KOoHeuHo,
ULA pgeman Bce BO3MOXKHOE IS
cHIDKeHMs mapepxek. Camo mo-
asnenne Anbsauca B 2006 T. 661710
CBA3aHO CO CTpeM/IEHUEM CO-

KpaTUTh OIlepallOHHbIEe 3aTpa-
THI ITyTeM OOBefMHEHNUs IIyCKO-
BBIX PAcyeToB ¥ MEHEe/PKMEeHTa
Boeing u Lockheed Martin, uto
CYILIECTBEHHO COKPATHU/IO YIPaB-
JIeH4YecKumit anmapart. bonee Toro,
u Atlas-5, u Delta IV ¢ Hexoro-
PbIX IIOp COOMPAIOTCA HA OfHOM
3aBofie B I. [lukeiitype. OgHako
3TOr0 OKas3aloCh HEJOCTATOY-
HBIM JIIA pafiMKalbHOTO CHIKe-
HUSA CTOMMOCTM — CaMble «Jie-
meBble» BapuanTel EELV nmeror
L[eHHUK XOpo1wo 3a 150 MnH $ - B
1,5...2 pasa fopoxe «IIpoTona».
Ho He poccurickas pakera AB/A-
€TCsl ITTaBHBIM KOHKYPEHTOM.
PapykanbHOe CHIDKEHIeE 1IeH-
HUKa — 3TO B IIEPBYIO OYepenb
OTBET Ha BBI30B «BBICKOYKI» pa-
KeTHOTro Mypa — pakerbl Falcon 9
ot xommanym SpaceX. ITocnegusas
IIPOJAETCA Ha PhIHKE IIO LjeHe 55-
60 mH $ 3a myck. [Jo mopsl 31O
He JJOCTABJ/IS/I0 XJIONIOT — JIETUIIIE

Onona Macka He ObUIO cepTH-
¢duypoBaHo WA efeparbHbIX
nyckoB Hu BBC CIIIA, Hu NASA.
OpnHako 3TO TPOAO/KANOCH He-
monro — B KoHile Mas 2015 roma
SpaceX nomyunna JONTOK/jAHHbIE
ceprudukarel. ITostomy cospa-
Hyte 60/Tee SKOHOMMYHBIX HOCUTe-
71e¥l — BOIIPOC XKM3HY U/ CMEPTI
st ULA.

B ampene Texymero ropa,
II0CTIe IIPOBefeHNsA KOHKypca B
VIHTepHeTE, HOBOMY CEMEICTBY
6p10 mpycBOoeHO MM Vulcan.
Hosble pakerbl Bobpanu B cefs
camble JydIlyie pelieHus OT pa-
ker EELV. Ot Delta IV sanm-
CTBOBaH [MaMeTp TOIUIMBHOTO
OTCeKa MepBoli CTyneHn — 5,1 M.
Atlas mepenan HacleHMKY CTy-
nexp Centaur, a Taioke Habop
FOMOBHBIX ~oOTeKkaTenmelt fua-
MeTpoM 4 1 5,4 M U CTapTOBbIE
TBEPOTOIIVBHbBIE YCKOPUTEN
Aerojet-73F.
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B 0cHOBY KOHIeIMy HOBO
pakerbl jer npuHumno SMART
(Sensible, Modular, Autonomous
Return Technology). OH npepo-
jaraeT rMOKyI0 HACTPOVIKY KOH-
¢burypanum mop  morpeOGHOCTU

3aKa34MKa, IPpYMEHEHNE MOY/Ib-
HOJ TeXHOJIOTUM, a TAKXKe aBTO-
HOMHBIX CITACAEMBIX 6JIOKOB.

KocMuueckune uccnepoBaHust u TexHonorum /01-02/ 2015

Ecmu ¢ Toukn 3peHms KOH-
crpykuun Vulcan Mano orm-
9aeTCs OT CBOMUX «POJUTENIeil»,
TO ABMIATeNM HOBMHKM ABJIA-
I0TCA  aOCONMIOTHO HOBBIMU U
YJMCTOKPOBHO aMEPMKAHCKUMMA.
3a OCHOBY IPUHAT METaHOBBIN
nBurarenb BE-4 taroitr 250 Tc Ha
YPOBHE MODsl, CO3/laHJeM KOTO-

POTO 3aHMMAIOTCS CHELMA/IICTBI
n3 xommanuu Blue Origin npu
noppepxke ULA. B pBurarenn-
HYI0 YCTaHOBKY IIepBOJi CTyIIe-
Hu BoiAyT #Ba Takux JKPJI. Ha
Cy4all HeyfgadM C MeTaHOBBIM
neurarenem y ULA ectb «mman
b»:  KucmopomHO-KepOCHHOBBIII
JKPJI AR-1 TaAroit 225 Tc y 3eM-
ym. JIBuratens pazpabarbiBaeTcs
Aerojet Rocketdyne Ha ocHoBe
neuratenen F-1 u HK-33.

It «TOHKOJ HACTPOWKI»
rpysonogbemMHocty Vulcan Oyzer
OCHAIATBCA PA3MUMIHBIM — OT
YeThIpeX [0 IIeCTM — KOJfde-
CTBOM CTapTOBBIX YCKOpPWTENEIL.
IlepBoHaYanbHO B KauyeCTBE BTO-
poit cTyneny 6yfeT IpUMEHATbCA
KPUOTEHHBIJI PasTOHHBIT  O/10K
Centaur. OpHako HpPUMEPHO C
2023 1. €ro Jo/mKHa CMEHUTD TIep-
CIIeKTMBHAs BepXHAA CTYIIeHb
ACES. Boibop nBurarens mis Hee
He cfeaH. Bo3sMOXXKHO B [IBUTa-
Te/IbHYI0 YCTAHOBKY BOMJET OfMH
MOILHBIA  «IATUECATUTOHHUK»
BE-3U mm 4eTblpe mepcreKTHB-
HpIx BapuanTta RL-10. He ncxo-
YeHO MCHIOIb30BaHle IBUTATENEN
or kopnopauyuy XCOR Aerospace.
Crynenp ACES yBemumuur rpyso-
HO’beMHOCTb HOCHUTE/IA TOYTH
BaBoe. Ecy HavasbHbI BapyaHT
Vulcan 6yper fOCTaB/ATbh Ha reo-
nepexofHy0 opbuty 6omee 11 T,
TO C HOBOJl CTYIEHbI0 — IIOYTU
19 1. 9t0 ropasgo Goblle, 4eM y
Delta IV Heavy u conocraBumo ¢
HePCIIeKTUBHBIM KOHKYPEHTOM —
Falcon Heavy.

CosnaTennn HOBOI  paKeTbl
IJTaHUPYIOT 00ECIIeYNTh LieIeBYI0
CTOMMOCTb ITyCKa Ha YPOBHE Me-
Hee 100 mmH $. Kpome moBbIme-
HMA CepUMITHOCTY, HOBBIX TEXHO-
noruit (Bpofie CBapKM TPEeHMEM C
nepeMenBaiyeM u 3D-nedarn)
Ha STOT De3ynbTaT HO/DKHA pa-
60TaTb TEXHMKA IOBTOPHOTO
UCHONMb30BaHMA MarT4yacTy. IIbI-
TaAch yrHaThca 3a SpaceX, ULA
paccMaTpuBaeT  BO3MOXKHOCTb
YaCTMYHOTO CIaceHMsA IepBoit
crynenn. Ha B3rmiap cnenyanu-
CTOB, AJIbSIHCA, CIIACEHME CTYyIIe-
HM LIe/IMKOM — IIpobeMa fo-
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CTaTOYHO ITostomy
pelIeHo CrlacaTbh TONBKO XBOCTO-
BOJT OTCEK C JABUTATENAMM, CTOU-
MOCTb KOTOPBIX COCTaBJIAET TPU
4yeTBepTH Bcell crymenn. OTcek,
CHAa0)KEHHBINI  TeIIO3aILMTHBIM
IMTOM M TapallioToM, Oymer
[IO[IXBAaThIBATbCSI B BO3JIyXe Bep-
TOJIETOM, KOTOPBI/I M HOCTaBUT
ero x mecry cébopku PH. Ho Bce
9T0 OyHeT peannsOBaHO IZE-TO
nocrte 2020 ropa.

A dTO Xe «BUHOBHUK» W3-
MEHEHUIT B aMepPUKAHCKOM (7a,
U B MUPOBOM) PaKeTOCTPOEHUN
— Hocurenb Falcon 9? He ycres
TOJIKOM POAUTBCS — a IO OT-
€4eCTBEHHBIM MepKaM pakeTa
HaXOJNTCSA Ha CTaJuM JIETHO-KOH-
CTPYKTPCKVX JVICIIBITAHUII — OH
OypHO pasBuBaercsi. 3a IIATH JIeT,
IPOIIE/IINX C IIEPBOTO IyCKa,
Falcon-9 yxe mpereprena He-
CKOTIbKO MopepHm3aumit. Vcxopn-
Hblit Bapuant — Falcon-9 v1.0,
COBEPILMB IIATh II0JIETOB, YCTYIINI
MecTo Bepcum v1.1 ¢ monesHot Ha-
IPY3KOIJ1 B IIO/ITOpA pasa 60IbLIel.
I'pysonogbeMHOCTD Ha HM3KOI
opbure Bo3pocna c9 o 13,5 T.

Ectp 1 Mmogudukanms v1.1R
(Reusable — moBTOpHOE WIC-
II0/1b30BaHNe) C IepBOI CTyIe-
HBIO, OCHAIIEHHOJ CUCTeMaMU
yIpaBleHNsA WU YCTpONCTBaMM
I MATKOU IOCafiKM C LieTIbIo
obecredeHrss  MHOTOKPAaTHOTO
UCIIONb30BaHMA MaTdacTu. IJTa
BepCHs MICIIOTIb3YETCs B MACCHAX
Ha HM3KYI0 opOuTy, He Tpebyro-
LIMX «BBDKMMAHVSI» 9HEPTeTUKI
mo mocinenuent kKamam. Kcratn,
Macca II0JIE3HOM Harpysku B 13,5
T OTHOCUTCS, KaK 3asB/ISAIOT B
SpaceX, MMEHHO K MHOIOpaso-
BOMY (TO4YHee, HOTYMHOIOpaso-
BOMY) BapUaHTYy.

Ho u aro eme He Bce. SpaceX
HeCKOJIbKO MecsALeB Hasal 00b-
ABMNIA O paspaboTku Bepcum 1.2.
OHa Oymer OT/IMYATBCA YIIN-
HEHHBIMU OaKamy, IpYMeHeHue
OX/IaXKJICHHBIX KOMIIOHEHTOB M
dbopcupoBaHHBIMU
mut. Ecmt Bce monmyuntest peanmu-
30BaTh, TO TIPY30IOLBEMHOCTD
Falcon-9 Ha HOO Mo>xeT npeBbI-

CJIOJKHasA.

ABUTATEC/IA-

cut 20-TOHHBIT pybexx (B Bapu-
AHTe OFHOPA30BOTO HOCKUTEJIS).

BosHmkaer Bompoc:  3a-
4yeM IJI0HY Macky, cosfaBIeMy
OYeHb HEIUIOXOW U [IelleBbIi
HOCHUTE/Ib, HEIPEPBIBHO €ro CO-
BepIlIeHCTBOBaTb. OTYacTyt, 3TO
CBSI3aHO, BEpOSATHO, C 00pasoM
MbIC/Iell Biafienbua SpaceX —

OH CKJIOHEH K HeIpepbIBHOMY
YIy4IIeHNIO BCETro, C YeM MMeeT
memo. Bce, yeM oH 3aHMMaeTcs,
IO/DKHO OBITH HE MPOCTO XOPO-
LIMM, @ Ty4IINM ¥ <KPYTeIM». Ho
I7TaBHasA IPUYMHA, KaK KaXKeTcs,
ropasjo Ipo3anyHee ¥ IpU3EM-
JIeHHee: MacK CTpeMMTCs K ca-
MOMY >XMPHOMY KYCKy IMpora
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PbIHKa KOCMMYECKUX 3aIyCKOB.
A 3TO CerMeHTH IPaBUTENb-
CTBEHHBIX 3aKa30B U KOMMepde-
CKMX Te/IeKOMMYHMKAIVIOHHBIX
CIIyTHUKOB. A 6€3 3aBETHBIX IIe-
CTV TOHH Ha IeOIIepPeXOIHON Op-
6uTe 37ech fIeaTh Hevero.
Kpome Toro, pocr rpyso-
[ObEMHOCTM  MO3BOJSIET  pa-
KeTe — [abmmoThl. ITO 6BIIO
IIPOJIEMOHCTPUPOBAHO 2 MapTa
2015 ropa, KOIfa Ha reonepexop-
Hyl0 opbuTy OBUIM [OCTaB/IEHBI
Cpasy [Ba «IIOJHOCTBIO 9JIeK-
TpuuecKMx» (T.e. OCHAIEHHBIX
9/IeKTPOPAKETHBIMI MapIlIeBbIMU

KocMuueckune uccnepoBaHust u TexHonorum /01-02/ 2015

ABUTATeNAMM) CIlyTHUKA ABS 3A,
Eutelsat 115 West B. Takaa cmo-
COOHOCTD pacIIMpsieT BO3MOX-
HOCTM IIpOBajifiepa IO Ipeno-
CTaBJIEHMIO IIVPOKOTO CIIEKTpa
YCITyT 3aKa34MKaM.

V36bITOK IPY30IOLBEMHO-
CTU TaKXe obecIiednBaeT coxpa-
HeHle KOMMepUYecK! IIpUBJIeKa-
TEJIbHONM TIPY30IONBEMHOCTH  C
OINHOBPEMEHHBIM  BHE[[peHMEM
TeXHOTIOTMM IIOBTOPHOTO  JIC-
nonb3oBanusA. OTciofia >xe u Co-
BEpIIEHHO «4y[JOBUILHAA» TPy-
sonogbeMHocTs Falcon Heavy
— cBbiute 50 ToHH Ha HOO, Ko-

TOpast, Ka3anoch Obl, He BIMCHIBA-
eTCsl HM B Kakye KOMMepyeckKie
pamku. Ho ecim Mack pasmens-
eT U30OBITOK SHEPreTUKM Ha BO3-
MOYXHOCTb IIOBTOPHOTO JICIIOJIb-
30BaHMs CTYIIEHEN!, OH 00ecrednT
IIPEBOCXOACTBO HAaJl KOHKYPEH-
TaMy Kak II0 Macce BBIBOAVMOTO
Tpy3a, TaK 1 [0 CTOMMOCTH ITyCKa.
MOXXHO C YBEpEeHHOCTBIO
YTBEpPXIATb, YTO Cef4ac MMEHHO
ULA n SpaceX 3a7jafoT «TpeH/bI»
COBPEMEHHOTO PaKeTOCTPOEHMA.
OcrTanpHbIe NIPOEKTBI — OT He-
6onblroro Hocutens Antares o
ruraiTckoro SLS — 3to ckopee
¢dnykryauym. 3nech yMecTeH, Ha
Halll B3I7IAf], BOIIPOC: a TOYeMy He
CTPeMMTCS Ha PBIHOK 3aIlyCKOB
FeOCTAl[IOHAPHBIX  CITyTHUKOB
kopnopanust Orbital ATK (gurst
npouyorogHero cisnusa Orbital
Sciences Corp u ATK), sBsto-
masca TpeTbuM, mocne Boeing
n Lockheed Martin, ruranrom
aMepUKAHCKOI pPaKeTHO-KOCMM-
veckoit uHpycrpun? Obmagas
HeOOXOIMMBIM [/ BBITOTTHEHNUA
IOaHHOV 3afjayM IOTEHINA/IOM,
Orbital ATK cocpegorounnacs
Ha «MaJIbIX PaKeTHBIX (opMax»:
PH nerxoro u cpegHero Kmaccos
u aHTHpakeTaX. Bo3MoxHO, pa-
60Ta Ha 9TOM cerMeHTe OoJtee YeM
npubBUIbHA [/Is1 KOMITAHMY, U
OHa He CYUTAET HY>KHBIM TPaTUTh
Ppecypchl Ha TO, YTOOBI BTUCHYTh-
Cs1 B CETMEHT, Ha KOTOPOM KOHKY-
PeHLA NMUIIb YCUINBACTCA.

HecomHeHHO, BakHeNIINM
coOBITMEM UL PaKETHO-KOCMM-
4yeckoii orpacmu EBpombr cramo
YTBep>KfieHMe B HOsIOpe IPOIIIIO-
I'0 TO/]a HOBOJ apXUTEKTYPBI Iep-
CIIEKTMBHOTO HOCHUTeNA Ariane
6. Ilpuyem 3TO U3MEHEHME IIPO-
U3OUIIM JIMIIb CITyCTs IIOATOpPa
rojja Ioc7le COITIACOBAaHMA BPO-
Ze OBl «IIOYTM OKOHYATEeTbHO
KOHurypaumm»  MOZYIBHOTO
BapMaHTa, COCTOALIETO U3 ABYX
TBEPAOTOIIMBHBIX U OJHON KpPU-
orenHoit crynenn! Ilo kakum
NpUYMHAM TPOM3OLIIO M3MEHe-
Hye KOHIIEINI?
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B ompeneneHHON cTeleHU
ucTopuss OOHOBIEHNS PaKeTHO-
ro napka EBporibl BHellIHe 0O4eHb
noxoxka Ha cutyanuio B CIIA.
Bcero gBa gmecATKa /€T Haydana
neTaThb pakera Ariane 5, [u3aitH
KOTOpPOJI — JIBa TBEPHOTOILINB-
HBIX YCKOPUTENA, COeNHEHHBIX
¢ 607IbLIOI KPMOTEHHO CTyIIe-
HbBIO ¥ PasTOHHbIIT 60K - BIIOJI-
He COBpPEMEHEH, a HaJeXHOCTb
HE BBI3bIBA€T COMHEHUIA.

Cy1iecTBeHHBIX ITpeTeHsueil
K Ariane 5 65110, 10 60/IBLIOMY
cyery, fBe: IUIOXasi TUOKOCTD,
oIlpefie/ieHHas ee apXUTEKTYpoil
C ByMA KpPYIHBIMU YCKOpUTe-
NAMU, U HEOOXOJMMOCTD JOTH-
POBaHMSA NPOTpaMMBI 13-32 BBI-
COKNX OIIePAlIIOHHBIX 3aTpaT. B
or/M4me OT GOJBIINHCTBA KOH-
KypeHTOB, Ariane 5 6bi1a «3a-
TOYEHa» Ha JIBOJHbIE 3aIlyCKyU
reoCTalMOHAPHbIX CITyTHUKOB —
OJHOTO «TsDKEJOT0» U OJHOTO
«JIETKOTO». 3aMBbICe/I 3aK/TI0YasICs
B YMEHbBUIEHUN CTOMMOCTY MIIC-
cuM B pacueTe Ha ofgyH KA.

OpHako co BpeMeHeM IOj-
Oupath mapsl CTAaHOBMIOCH BCe
CTIO>KHee, IIOCKOJIbKY TsDKeNeIn
obe xareropuy ciyTHuUKOB. ITo-
3TOMY €BpPOIIeLbl HapsLy ¢ MO-
IepHU3alyeil CBOero OCHOBHOTO
HOCHTEJIA JIeT JIecATb Hasaf, 3afly-
Ma/IICh HaJ| pa3spabOoTKOil HOBO-
ro. Ilepsoe HampaBneHue pasBu-
BaJIOCh B PaMKax IIpoeKTa Ariane
5ME (Midlife Evolution — «9Bo-
JIOLVISI CepelVHBI KU3HEHHOTO
nMKIa»). Pakera mo/mkHa 6biaa
OMy4nTh (HPOPCUPOBAHHYIO LiECH-
TPAJIbHYIO CTYIIeHb U PAasTOHHBII
010K C TNIepCIeKTMBHBIM [BUTa-
TeneM Vinci. 9Tu MsMeHeHusA 1o-
3BOJLA/IN paKeTe OBBICUTD IPY30-
TIOTbEMHOCTD 10 YPOBHA 12 TOHH
Ha ITIO. A 31O yXe MO3BOJLANO
BBIBOAUTL 33 OJMH IIyCK Cpasy
IBa «TsoKenbix» KA.

Bropoe HampasneHne 6b110
IIPeJICTaBIeHO HAy4HO-VCCTIEe0-
BaTeNbcKol mporpammoint FLPP
(Future Launcher Preparatory
Programme — «IIporpamma nop-
TOTOBKY PaKeThI-HOCKUTENS Oy/y-
mero»). B ee pamkax HecriemHo

U3y4a/iCh caMble PasHble Bapu-
antel PH, Bxmodas yactuyHO
MHoOTropasoBble. Llenpio mporpam-
MBI OBUIO CO3JAaHME HOCUTENS,
9KOHOMIMYECKM  3((EeKTUBHOTO
Ipy HeOONBIIOM KOMMYeCTBe 3a-
IIyCKOB B MHTEpecax IpaBUTE/b-
CTBEHHBIX 3aKa34MKOB, a TaKOKe
HeoIIpefie/IeHHOTO
KOMMEPYECKMX MMUCCUI TIpU 3a-
IIyCKe OJVMHOYHBIX IeOCTaIo-
HAapHBIX CIyTHUKOB. IIpumepHO
IATb-IIeCTb JIeT Hasaj Hayas
BBIPYCOBBIBATHCST OOTIMK MOMY/Ib-
HOJI paKeTbl, NONTy4uBLIel odu-
LManbHO UMA Ariane 6 1 crioco6-

KO/Im4eCcTBa

Hoit BeiBOguTHh Ha I'TIO ot 3 mo
6...8 T IO/Ie3HOII HarPY3KN.
Honroe Bpemsa Eppoma He
MoOITIa BBIOpaTh M3 MHOXXeCTBa
BApMAHTOB CaMblil ONTVMAJIb-
oI, Kaxgpiil n3 Hux obmaman
COOCTBEHHBIM HaOOPOM IUIIOCOB
U MUHYCOB: OfMH ObUI JelleB/ie
B paspaboTKe, Jpyroit — B Ipo-
M3BOJICTBE U 9KCIUTyaTal[uy, Tpe-
it 6611 6onee tmokum. K 2013
TOfly €BPOIENIbl HAa4aau CKJIO-
HATbCA K BapmanTy PH, cocro-
SI[eMy U3 OBYX TBEpHOTOILIMB-
HBIX CTyIIeHell ¥ KPMOTEHHOTO
PasTOHHOTO 6/I0Ka C ABUraTe/IeM
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Vinci. ITpuuem nepBas cryneHb
IpefcTaBIsAna coboil CBA3KY U3
3-5 TBepAOTOIUIMBHBIX [BUTa-
Tesieil. ITOT BapMaHT «IIPOTaJ-
kuBam» Opannua n Wranus,
IIOCKO/IbKY OH OBUI 3aBsi3aH Ha
TEXHOJIOTMM U 37IEMEHTHYI0 6a3y
HOBOTO JIETKOTO HOCUTeNA Vega.
Ero npeumymiecTBoM CY4MTanoCh
B TOM 4ICJIE U TO, 4YTO JABUTaTe-
JIM MOIJIM TIO/IHOCTBIO M3TOTaB-
JIMBATbCsA HA 3aBOAAX EBpombl u
TOOCTaBIATbCA Ha KOCMOJpPOM B
FOTOBOM Bufe. ITO ObIIO ropas-
IO fiellieBTIe, YeM 3a/IMBKa 3apsAfa
u cbopka PITT Ha MecTHOM 3a-
Bojie B 'BUaHCKOM KOCMIYeCKOM
LIeHTpe.

OpHaKo MHYIO TOUKY 3peHNs
VIMeTV ad3pOKOCMIYecKye (pypMbI
T'epmanny, KoTOpble 1066VpOBa-
7 6ojlee IMIMPOKOe IPMMEHeHMe
KPUOTEHHBIX XXVIKOCTHBIX CTYyIIe-
Hejl, T7ie OHM VIMeM SIBHOe IIpe-
UMYILECTBO. BapuanT, npeparas-
IIVIVICST HEMIIaMYI, ObUI PasBUTVIEM
Ariane 5: BMecTo ABYX 6O/IBIINX
CTapTOBBIX YCKOPHTE/IEN 00/IBIIION
KPVIOTEHHBIN «I[eHTP» IIpeJIara-
JIOCb OKPYXXWUTb pPasINYHbIM —
0T 2 10 6 — KONMYECTBOM HEGOTIb-
myx 6ycrepoB. HeMIibl pe3oHHO
HOJIaT/IN, 9TO 3TOT BapuUaHT, Oy-
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ayqan rmbye IIpenIeCTBEHHIbI,
COXpaHAn 607IbHIyIO IIpeEeMCTBEH-

HOCTb M, C/I€fOBaTe/IbHO, UMe
MVHVMAJIbHBI TeXHUYECKUI
puck. VI, pasymeercs, repMaHCcKue
¢dupmbl MOI/IM OBl PAacCUNTBHIBATD
Ha OO/IBIIYIO TIPUOBLIb, HEXETN B
CTy4dae BbIOOpA «TBEPHAOTOIUIVB-
HOTO»  (PpaHKO-UTANBIHCKOTO
«ypopua».

B maHHOII cUTyaLuy Ipepro-
JIarajzoch, YTO HOCUTeNM Ariane
5ME u Ariane 6 HeKoTOopoe Bpe-
M OYAYT SKCIUTyaTMPOBAaTbCSA
COBMECTHO, B3aVIMHO MOIIOTH:A
gpyr gpyra. Ho sTo mupiuectso
VAeNl M PpasINYHbIX BapMaHTOB
OBIIO BHE3AITHO IIPepBaHO IIO-
SBJIEHMEM Ha pbIHKe... [a-7ia,
«BEJIMKOTO M yxkacHoro» Falcon
9. EBpomneiinbl BAPYT OKasajich
nepes  MEPCHEKTUBO  IIOTHO
yTpaTbl CBO€N [ONM PbIHKA, Ha
KOTOpPOM OHM JOMMHMPOBAIN
nocnefgHue rogpl. Hu opmu us
paccMaTpMBaBUIMXCA ~ BapuaH-
TOB He MOT KOHKYpUpPOBaTb ¢
3a0KeaHCKMM HocuteneM. Llene-
Basd IjeHa OfIHOTO ITycKa Ariane 6
6bUIa pasa B IO/ITOPA BIILIE, YeM
y Falcon 9.

B utore, eBponeriipl Hamm
KoMIpomucc. Bpito  BbIGpaHO

codeTaHue repmMaHckux (60sb-
masg KpUOTeHHass CTYIeHb U
HebOJIbIlINe TBEPOTOIIMBHBIE
yckoputenu) U QPpaHKO-UTa-
JMBSIHCKUX ~ KOHIemumit  (mc-
[0/Ib30BaHME B  CTapTOBBIX
yCKOpUTe/eN ABUTaTeNeN, YHNI-
¢unupoBaHHbIX ¢ Vega). IIpen-
naraercsa pBa BapuaHta PH:
Ariane 62 c gByms, n Ariane
64 — C 4eThIpbMsA CTaPTOBBIMU
yckopurenamu P120. CooTser-
CTBEHHO, Ariane 62 mo/KHa JC-
II0/1b30BATbhCSA B OCHOBHOM JJI
3aIlyCKa IIPaBUTENbCTBEHHbIX
CIIyTHUKOB ¥ OOlafaeT rpyso-
NOIbEeMHOCTBIO OKO/IO 5,5 T Ha
I'TIO. Pakera Ariane 64 mmeer
BABOe 0ojiee BBICOKYH 3Hep-
TeTUKYy ¥ [O/DKHA IIOKOPATH
KOMMepPYeCKUI CerMeHT PpbIH-
Ka. [TocKoIbKy OHa IOTHOCTBIO
ny6nupyer Ariane 5SME, ot mo-
ClIe[[HETO IIPOEKTa pellleHO OT-
Ka3aTbCs.

Obmast cymma 3arpar Ha
PaspaboTKy COCTaBUT MPUMEPHO
4,2 mipp, eBpo. CTOMMOCTB ITycKa
Ariane 62 mo/mKHA COCTaBUTH 65
e $, a Ariane 64 — 85 myH § 3a
«mabmmoT». B mocienHem ciydae
3aTpaThl Ha 3aITyCK OJHOTO CIIyT-
HMKa He IpeBbIcAT 42,5 MiH $. A
3TO yxKe nyuire, yeM y Falcon 9!
bonee Toro, HelaBHO €BPOIENIIbI
obHapoyoBaIM MJEI IOBTOP-
HOTO VICIIO/Ib30BAaHMs JIBUTATeLA
LIEHTPaNbHOJ KPMOTE€HHOM CTy-
neny (mpoekT Adeline 3.2). B or-
Jmdre OT aMepyKaHckoro Vulcan
B €BPOIIENICKOM IIPOEKTe Ipefia-
raeTcs He IapalllOTHBIN ITO/IXBAT,
a GanampHble KpbUIbs. Ho mpo-
KT, ec/i ¥ OyJieT pean30BaH, TO
He paHee cepeguHbl 2020-X IT.

Henb3sss He Bupmerb, 4TO
Ariane 62, xoTopas 0/DKHA IO-
ABUTbCA K 2020 Topmy, ABIAETCA
npsamoit 3amenoii PH «Coros-
CT», KoTOopas ceif4ac CTapTyeT
us Kypy. «CHusy» «Coros» 6y-
IeT MWCIBITBIBATh [aBeHUE CO
CTOPOHBI HOBBIX MOAMGUKALINIL
Vega. Ceiiyac B pa3paboTke Ha-
XOJIATCA 1Ba BapMAHTA PA3BUTHA
aToro yierkoro Hocurensa: VEGA
C (Vega Consolidated) 1 VEGA
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E (VEGA Evolution). ITepssiit
BapMaHT IIpefycMaTpuUBaeT 3a-
MeHy TniepBoii crynenu P80 Ha
P120, yHudunupoaHHO CO
CTapTOBBIM yCKopuTenieM Ariane
6. Bo BropoM ciyuae Gymer 3a-
MeHEeHa U BTOpas CTyIeHb — [IBU-
rarenp Zefiro-23 ycrynur mecro
0o/ee MOIIHOMY ¥ TSDKETIOMY
Zefiro-40. Tperbst cTymeHb u
moxynb AVUM saMeHUT HOBas
MeTaHOBas crynednb MYRA. Be-
POAATHO, BOSMOXHOCTHU 3TOV pa-
KeTbl BIUIOTHYIO NPUOIU3ATCSI
k «Coro3y», 1o KpaiiHell Mepe,
B nenoMm psage muccuit. Korpa
3TO IpPOMU3ONZAET, eBPOIENIIbI
MONy4YaT «3aMKHYTYIO» CUCTEMY
CpeliCTB BbIBeleHNsI, KOTOpbIe
obecrieyat He3aBYICHMBIIL TOCTYII
B KOCMOC [I/Il BBIIIOJIHEHMA JIIO-
ObIX 3aa4.

SInoHuBI CTabWIBHO, TaK-
JKe KaK ¥ II0YTU BCe OCTa/IbHble
y4acTHUKM «Bomblioro xocMmm-
4ecKoro Kiayba», Kakpble [Ba
mecsiTuieTsi OOHOBIIsET TapK
Hocutenell. [Ipnaem oHM OTKpHI-
TO Ha3bIBAIOT OfIHY U3 IIPNYMH, O
KOTOPOJ1 CTECHAIOTCS TOBOPUTH
npyrue. Ilo MHEHMIO AIOHIEB,
KaXJ[0€ IIOKOJIEHUE PAKETYMKOB
JOIXKHO CIPOEKTUPOBATh U [0-
BECTU [0 CEPUITHOTO IIPOM3BOJI-
cTBa XOTs Obl OffHY paKeTy. VIHa-
4ye IIPepBETCA CBA3b IOKONIEHNA,
U KOMIeTeHUMM OyAyT yTpade-
HbL. B poccuiickoM BapuaHTe 3TO
3By4azo 6bl KaK IPU3BIB K «OC-
BOEHMIO» OIOMKETHBIX CPEJCTB.
Ho napjo npusHars, 4To sTa npu-
YyHa ABJAETCA BeCbMa BECKOIL.
Ho, HecomHeHnHoO, muiub HapALy
C IpYTUMIL.

Ha o6mumk smoHckumx pa-
KeT-HOCUTEIEN,
OKa3bIBAOT BIMAHME IONUTUKA
1 9KoHOMMKA. C TOYKM 3peHM
MONMUTUKY, SNOHMA cTpeMmTCA
K CyBEPEHUTETY B KOCMUYECKON
HesATeIbHOCTY, M 3/leCb OHa He
opuruHanbHa. C 3KOHOMMUYe-
CKMX IO3ULMIT AIOHCKME paKe-
TBI CYUTATNCH OYEHDb JOPOTUMMI.
3t0 6b1T0 CIEACTBYEM BYX DaK-

Kak U BesJie,

TOPOB: MaJIOii YaCTOTHI 3aITYCKOB
U OYeHb JOPOTOolt pabodert CUIIbL.

Cosmas k cepegyue 1990-x
IT. CBOM HAalIMOHA/JIbHBIN HO-
cuTenb cpefHero kmacca H-2,
Crpana Bocxopsamero ConHua
HEIPEPBIBHO €ro MOJEpPHU3NU-
poBajo, IOC/Iel0oBaTeNbHO CO3-
maBas Mmomenmu H-2A m H-2B.
Mopubukanuu uMenu Ienbio
IOBbIIIEHNE  TPY30HOLbEMHO-
CTU U y/TydllleHVe TUOKOCTH [P
OJJHOBPEMEHHOM CHIDKEHUN
croumoct. TMOKOCTb, B YacT-
HOCTH, TIOBBICM/IM 33 CYET OTKa-
33 OT JBYX KPYIHBIX CTapTOBbBIX
YCKOpUTesiell B OIb3y HECKOJb-
kux 6onee Menkux. CHUKeHME
CTOMMOCTY BENIOCh KaK 3a CYeT
VIOpOILeHNsA KOHCTPYKUMM U
COBEpILEHCTBOBaHMA pons-
BOJ/ICTBEHHBIX IIPOLIECCOB, TaK U
ONTMMM3ALMM ITYCKOBBIX KaMIIa-
HMIA, a TAaKXKe CHIDKEHUA U3Jep-
JKeK Ha MeHemKMeHT. Ha sTom
nytu SmnoHus fobunach Brevar-
JIIIOLIMX YCIIEXOB, CHU3MB CTO-
umoctb nmycka PH tuna H-2 mo
YPOBHS POCCUIICKMX M €BPOIEN-
CKUX HOCUTEIEN.

ITocnemguue wmogenmun H-2
II0O CTapTOBBIM  YCKOPUTEAM
yHMQULMPOBAHBL C JIETKUM HO-

curenem Epsilon. 3gecs Brmonne
MIPOCIEXUBAETCA  AHANIOTUA  C
eBpoIIelicKoil mapoil Ariane 6 —
Vega c Toll MUIIb pasHUIIEN, YTO
B JaHHOM BOIIpOCe SITIOHIIBI OIIe-
penuu EBpoIy Ha mapy IIaros.

Cerluac ANOHCKME HOCHU-
TeM IMpPefCTaB/IAT coboil fo-
craTovHO rubkue u sdpdexTus-
Hble cucTeMbl. Vl, TeM He MeHee,
Anonua wmHUMLMMpOBama pas-
paboOTKy TpeTbero ITOKOJIEeHNS
paker cepunu «H». BHemHe oHn
OYeHb MTOXOXXM Ha CBOMX IIpef-
LIECTBEHHUKOB, HO OTIMYAKTC
YOPOIIEHHOW  KOHCTPYKIMEI.
Kpome TOro, ocHosnas Kpuo-
TeHHasd CTyNeHb OCHAIAeTCs
mByMs JKPI OTKpBITOM CXEMBI.
OHu mpolle 1Mo KOHCTPYKLUH,
yeMm asurarenn LE-7 samkHyTOI
CXeMBl, 1 MMeIOT (ojiee BBICO-
Kyl TATy. SIOHIBI HaMepeHBI
co3maTh 1Ilenmoe cemeiicteo PH
CPe[JHETO M TXKENOTo K/IaccoB,
Kyfia BOVAYT pakera 6e3 ycKo-
puTeneit 1 HOCUTENN, OCHAIIEH-
Hble 2, 4 win mecTbio Oycre-
pamu. Ilo ypoBHIO IleH HOBBbIE
smnonckue PH 6ynyr conmocrasu-
MBI ¢ Ariane 6 wm Falcon 9. Bo
BCAKOM C/Iy4ae, 3TO SAB/IAETCH
Lie/IbI0 Pa3pabOTUYMKOB.
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Kurait, o6HOBIAA CBOIL pa-
KEeTHBIiI TapK, OTYaCT UJAET IO
nyru CHIA, Esponst n Anonumu.
Ony Taxxe fienaloT MOJAY/IbHbIE

pakKeThl, HO TONbKO B TOpasfo
6onbiiem pasHoobpasuu. Ceit-
qac KHP pa6oraer cpasy Hap
HECKOTIbKMMM PaKeTHBIMM IIPO-
rpaMmamy. OCHOBHBIE U3 HIUX
—-mopynbuble PH cepmit CZ-5, -6
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u -7. OHY YHUDULIMPOBAHBI MEX-
Ry cob0it 10 AuamMmeTpaM HeKOTO-
PBIX MOZy/Iel, YaCTUYIHO IO ABU-
raTe/AM U IPYTUM HOACUCTEMAM.
OxBaTbIBas OMAama3oH MOJIE3HBIX
Harpysok oT 1 1o 25 TOHH Ha HU3-
Kol opburte, kutaiickue PH mo-
IYT KOHKYPUPOBATh C JIIOOBIM U3
3amaiHbIX HOCUTETEN.

Ectb 1 6oree cyiiecTBeHHbIE
OT/IVYMA OT 3aI1a/IHBIX IPOTPAMM.

YcnosHo rosops, pakersl EBpo-
mel, CIHA u SnoHmm skomoru-
YeCKM MCTBIE «BO BTOPOM IIOKO-
neHvn». Kurait )xe cosfaeT muiib
IepBOe IOKOJIEHNe, IOCTEIIEHHO
OTKa3bIBAsACh OT MCIIO/Ib3OBAaHUA
TOKCUYHBIX >XMIKMNX KOMIIOHEH-
TOB paKeTHOro tommsa. He 06-
JIajiasi COOTBETCTBYIOLIEN TeXHO-
JIOTMYECKOI 0a30l1, KHUTaliCKue
PaKeTYMKM 3a4acTyI0 BBIHYX[e-
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HBI CTaBUTD 10 HECKONIbKO [IBUTa-
Te/ell Ha paKeTHbIT 610K, TOrga
KaK 3allafiHble HOCUTEMN IIPOeK-
TUPYIOTCA OOBIYHO IO MIPUHLIUITY
«OfVH 010K — OIVH JBUTaTeNb»
(ammonckne H-2B 1 H-3 Boirmagar
371€Cb MCK/TIOYEHMEM.

W ocTanbHble

Koneuno, ¢ Touku 3speHus
TeXHUKM, MHTEPECHBIMU ABJIA-
oTCca u HocuTenu Viupum, W3-
panns, Vipana u obeux Kopert.
[NosABnAeTCA ¥ MHOXKECTBO 4acT-
HBIX QupM, paboTarommx B 06-
JIacTU «HaHOJTOH4YepoB». Ho Bce
3TM YYACTHUKM KOCMUYECKON
IesATeTbHOCTH, IIpMU3HaeMcs,
He [IeflaloT IOTOfibl Ha PpBIH-
ke. K npumepy, Vspauns, ¢ ero
OTpaHMYEHHBIMM pecypcaMm I
HOTPeOHOCTSIMY, BIIOJIHE YHOB-
JIETBOPEH CBOVMMM MAa/bIMU pa-
keramu «IlaBut». VHOuUa mnHO-
ra Oreler OPUIMHAIBHOCTDIO,
HO B €€ paKeTax, fake TOJIbKO
BBIXOJALIMX Ha JIETHbIE MCIIbITA-
HU, ellle CIMIIKOM MHOTO apxa-
UYHOTO.

Her B Hamewm crincke u Poc-
cum. YBBI, M3BECTHBIE COOBITHS
1990-X I'T. TpepBasy OCTyIaTeNb-
HOe Pa3BUTHE OTeYECTBEHHOTO pa-
KeTOCTpOeHuA. «AHrapa» B 9TON
CUTyalUy BBIIJIAOUT COBPEMEH-
HBIM HOCHUTEJIEM JIMIIb YC/IOBHO.
U 6yner o4eHb XOPOLIIO, €CT MbI
TIONOMIEM K CIIEMYIOMIEMY LKy
OOHOBIEHNSI XOTsI ObI Ha PABHBIX C
BeYLLVIMU UTPOKaMIL.

Passute mmpoBsoro pa-
KETOCTPOEHMSI  IeMOHCTPUpPYeT
HECKOJIDKO 4YeTKO BbIpaKeHHBIX
TeHACHLINIA.

Bo-nepBbIX,  OOHOB/IEHUE
PakeTHOr0 IapKa BBIIIZIO Ha
20-71€THUI LUK/, YTO CBsI3aHO
KaK C BOIIPOCOM IIpeeMCTBEH-
HOCTY IIOKOJIEHUI IIPOEKTaHTOB,
TaK M C HeOOXOMMMOCTbIO 3aMe-
Hbl yCTapeBalOUIMX TEXHONIOTUI
U CHUMAaeMbIX C IPOM3BOMCTBA
KOMIIOHEHTOB. J[IaHHBIN LUK,
BUJUMO,
HBIM J/IsI PAaBHOMEPHOI 3arpys-

ABJIACTCA OIITUMA/Ib-

KM IIPEANpUATUIL PaKETHO-KOC-
MIYECKOI OTPACIN.

Bo-BTOpBIX, NpeKpaTUIach
TOHKA 32 IpeJie/IbHbIMI ITapaMe-
Tpamu. B 11e10M, KOHCTPYKTOPbI
CTPEMATCA YIPOCTUTD JIBUTATE-
M, paboras MpeMMYIeCTBEHHO
B HAIIPABJICHUY TIOBBIIIEHNS Ha-
TeXXHOCTY U TEXHOTOTUYHOCTH.

B-Tperpux, B TeXHMYECKOM
IUIAHE IIPEJIIOYTEHNE OTHAETC

mopynbabiM PH cpennero u Tsoke-
JIOTO KJIACCOB C YMEPEHHBIM IIPH-
MeHeHVeM TeXHO/IOTI IIOBTOPHO-
TO MCTIONb30BaHNA B IEPCIIEKTHBE.

HakoHel, ocHOBHblE IIpU-
4MHBI OOHOBJIEHNS ITApKa HOCH-
Tejlell 3aK/II04ATCA B CTpeMIIe-
HUM 00eCleuYnTh He3aBUCUMObI
HDOCTYI B KOCMMYECKOoe IIpo-
CTPAHCTBO, >Ke/IaTeJIbHO 110 MU-
HUMA/IbHO BO3MO>KHOII IjeHe. M
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(AHTana-ab:
TRUYMMK MUHMMaNU3Ma?
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OC/leflHMEe  HECKOIbKO

7IeT OfHOI M3 OCHOB-

HBIX TeM I 06CyX-

JEHNA B POCCHUIICKON
OKOJIOKOCMMYECKOJ cpefie, He-
COMHEHHO, OBUI CBEPXTSDKEIbIN
HOCHUTENb [/ IWIOTHPYEMBIX
nonero K Jlyne m B «JanbHuMit
KocMoc». He oo cBonM BHHI-
MaHMEM 3Ty TeMY ¥ MBI, JBaXK/bI
3aTPOHYB ee B IMyOmuKarysx 2012
u 2013 ropmo. Obumme o6cyx-
IAeMBIX IIPOEKTOB, YIIOMUHAHNe
ceepxTspkenoit PH B «OcHoBax
FOCYJApCTBEHHOJ IOMUTUKU B
0071acTi KOCMUYECKOJ JiesiTeNb-
HOCTM Ha nepuop mo 2030 roma
U JIaIbHEMIIYI0 TIePCIIEKTUBY»,

KocMuueckune uccnepoBaHust u TexHonorum /01-02/ 2015

Amutpuit BOPOHLIOB,

HE3aBUCUMbIN 3KCNepT B obnactu paKeTHO-KOCMVI‘-IECKOﬁ TEXHUKM,

Poccus

yrBepkieHHbIx  IIpesupenTom
Poccun B.B.Ilytunpim 19 anpena
2013 roga — Kasamoch, BCe TOBO-
PUT O TOM, YTO IIOJIOKUTETIBHOE
pellleHNe O paspaboTKe «CyIep-
TsKa» 6y,ueT IIPUHATO BOT-BOT.
Bce ¢ Herepmenmem oxupanu
nosBjenus HoBoii PefepanbHON
KOCMMYECKOJI IIporpaMMbl Ha
2016-2025 rr.

VBbI, TOKIOHHUKOB «CyIIep-
TsKa» JKAlo0 TOpbKOe pas3oya-
posanue. IIpocounBuiascs B oT-
KPBITYIO ITpeccy nHQpopMauusi o
copepxxanyy OKII — 2016-2025
IIacuia: B OmpKaiiilee IecsTH-
eTue CBerTH)KeJ'[bHu/I HOCUTEIb
cospmaBatbcsi He Oyfer, Bce pa-
60THI IO [AHHOMY HaIIpaBJie-
HMIO OTPAaHMYATCA CTafMeNl Ha-
Y4HO-MCCIIeIOBATeNbCKUX PaboT
(HUP). A B mapte 2015 r. pep-
ceflaTeNb HAayYHO-TEXHMYECKOTO
coBera Pockocmoca (11, 3ameTum,
6piBuIMiT 11aBa PocaBmakocmo-
ca) FOpuit HukomaeBnu Konres
03BY4M/I HOBYIO KOHIenuumo. B
CBA3M C KPUSUCHBIMU SIBJIEHUA-
MHU B 3KOHOMIIKE, JIeHeT Ha HO-
BYI0 TPaHIMO3HYIO paspaboTKy
HeT. TONBKO MNpOEKTMpOBaHME
U CO3JlaHMe CBEPXTKENIOr0 HO-
cutensa 90-TOHHOTO Kacca oIle-
HMBAaJIOCb HE MCHEEC 4YE€M B 3JK-
BuBaneHT 6 Miapa $. B ycmosmsax

HaMeTUBIIETOCsA ypesaHms Orofi-
JKETOB BCEX YPOBHeil TOBOPUTD
0 CBEPXTsDKETIOM HOCUTeTIe ObITIO
SBHO HEYMECTHO.

OpnospemenHo HOpuit Hu-
KO/1aeBMY OO0, 4TO OT JIyHBI
Poccust oTkaspIBaThCs He cOOMpa-
eTCsA, ¥ OCBOEHMe Halllell COCeNIKI
Oy/eT IMPOBOAUTHCS C HOMOILBIO
HoBoit PH «Anrapa-5B» ¢ rpyso-
IOJ'bEMHOCTBIO IIPMMEPHO B 35
TOHH Ha HM3KOJM OKOJIO3€MHOII
opbute. ABaHIpoeKT (TexHmde-
CKOe TIpeJyIO>KeHe) HOBOII paKe-
ThI TO/DKECH ITOABUTHCA OO KOHIIA
TEKyLIero roga. Y IyOoIMKu II0-
ABW/ICS HOBBIII IIPEIMET Ui 00-
CYXXAEHUH. . ..

«AHrapa-5B» — y4t0 3a 3Bepb?|

Hannune murepsr «B» B 060-
3HA4YEHMM HOBOJ paKeThl Ccpasy
HaBeJIO Ha MBIC/IN O IIpUMEHEeHNe
SKIJIKOTO BOJOPOZia Ha BEPXHUX
cryneHnsx. Bckope sty nHpopma-
umto nopreepamn u 10.H.Konres,
COOOIIMBIINIT O HAMEPEHUN VIC-
IIO/TIb30BaTh Ha TPeTbell CTYIeH!
HOCHUTeJIA HOBbII KpPUOTE€HHBIN
PaKeTHBIN 60K C IepCIeKTHB-
oM JKPII PII0150 paspaborku
BopoHexxckoro Kb XmmaBroma-
TUKI. BIIOK O/DKEH 3aMEeHUTD B
paKkeTe YHMBEDPCAbHbIA paKeT-
HbII MOIyIb YPM-2.
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Boobuie, npes Mopmduka-
UM «AHrapbl-5» IIyTeM ee Oc-
HallleHUsA KPYIHbIM paKeTHBIM
6/10KOM , pabOTAIOIIMM HA K-
KIX KUC/IOpOfie U BOLOpOfie, He
HoBa. Ellle Ha 3ape cOBpeMeHHOTO
TIPOEKTA, Ihe-To B Havane 2000-X,
LlenTp XpyHudeBa NpesicTaBUI B
TIMHEIIKe paKeT ¥ « AHrapy-5», oc-
HallleHHYI0 Y HUBEPCa/IbHbIM KIIC-
JIOPOJfHO-BOZOPOHBIM ~ 6/I0KOM
(YKBB). Ero mnanuposanocs uc-
1onb3oBath U Ha «IIporone-M»,
OTYEro OH, BUAMMO, ¥ TIOTYYMII
CTaTyC «yHMBEPCA/IbHOTO.

brnox YKBD npencrasnan co-
6011 KJTACCMYeCKYI0 KOHCTPYKIFIIO
KPMOTE€HHOTO pPaKeTHOro Oroka
IoviameTpoM 4,1 M 1 AMMHOM OKO-
1o 15 m. ITo mpoexTy, oH Jo/mKeH
OBUT OCHAILATHCST YETHIPbMSI [IBU-
ratensamu KBII-1M3 Ttsroit mo 10
TC K)K[IbliA. 3alpaBKa CTYIIeHN —
44 TOHHBI — BIIOJTHE COOTBET-
CTBOBajla TATe aBurarenein. Ho,
BOT He3ajlaya, IIPOCBELIEHHYIO
my6/aMKy cMyman ToT (akT, 4To
NIpOBO3I/IAllleHHasA, ¥, KCTaTy,
MOATBEP)KIAeMasd  pacdeTamy,
IPY30IOABEMHOCTD «AHIApbI-5»
¢ YKBD ne npesbimana 30 T. Ka-
KIM e 00pasoM, MOXHO IOfi0-
OpaTbCA K 3aBETHBIM 35 TOHHAM?

Bo-nepssix,
JaraTh, YTO O3BYYeHHas Ipy30-
MIOJ’bEMHOCTb PAaKeThI-HOCUTELS
¢ YKBbB oTHOCMIach K cTapram
n3 Ilnecenka. Ecim crapToBath
¢ Bocrounoro (mmu us Baiiko-
Hypa), TO TPY3OIOXbEeMHOCTD
MOXXET CYIIeCTBEHHO BBIPACTI.
OcobeHHO, eCyt CHUBUTH BBI-
COTy OpOMTBI [O BIIOJHE IPU-
emieMbix 180 kM. OpgHako 3TH
M3MEHEHNs  JAIT  HpUPOCT
rpysonogbeMHocTt (IO pac-
4eTy) BCEro Ha TOHHY: ¢ 29,6 10
30,7 1. Hemasno, HO [11 TyHHBIX
IVIAHOB SBHO HefocTaTo4Ho. K
cuactpio, IOpuit HuxonmaeBny
He CTaJl CKpbIBaTh, 3a CYET Yero
IVIAHUPYEeTC HApacTUTb TIPy-
30I0’beMHOCTb Hocutend. Ilo
cnoBaM npepcenatena HTC Po-
CKOCMOCa, TIpeponaraercs hop-
cupoBaTh Ha nepsbix 30...40 ce-
KYHJax I10JIeTa TATY ABUraTeseit

MOXHO IIO-

PII-191. Tsara yBenmuuuTcsa Ha
10%. BTOpoJi MCTOYHMK IPUPO-
CTa TPY30IOZBEMHOCTM — yBe-
nmuuyenne Taru PII0150 ¢ 40 mo
77 TC. B COBOKYITHOCTM C HEKO-
TOPBIM yBenudeHueM pabodero
3amaca tormsa B YKBB (6ymem
U Jjajee TaK yC/IOBHO Ha3bIBaTh
HOBYIO KPMOTEHHYIO CTYTIEHD): C
44 o 50 T 3TM MepHI JAIOT BO3-
MO>KHOCTDb IOJHATD I'Py30NO[D-
eMHOCTb 1O 3aBeTHbIX 35...36
ToHH. OOWMIT BMUE HOCUTENS
npesicTaBieH Ha Puc.1

Ontummusanusa INPOEKTHBIX
napamerpos YKBB, npumene-
HMe HOBBIX ABuratenei PII-195 ¢
TATOI 250 TC B IIyCTOTE, 1 IpyTHE
U3BeCTHBIE Mepbl (IpUMeHeHMe
HOBBIX MaTepUasoB, CHIDKEHMe
Maccel 60pTOBOrO 060pYyHOBa-
HUA ¥ T.J.) TO3BOJAIOT Hapac-
TUTb TPY30IIObEMHOCTD BIJIOTDb
no 38-40 Tonn. Hampumep, Ha
Puc. 2 mokasana PH ¢ pgsura-
tersimu PII-195 u pabouert sa-
npaBkoii YKBB okono 70 ToHH.
OpHako I HaJTbHENIINX Olle-
HOK BIIO/IHE MOYKHO IIPUHATD He-
KOTOpO€ yCpeHEHHOe 3HaueHue
IPy30IOJbEMHOCTM Ha HU3KOI
OKOJIO3eMHOII 0opbuTe, Hampu-
Mep, 36 ToHH. Mbl ucxogum B
JAHHOM C/ly4ae 13 Toro, 4ro PJI-
195 6YJ16T CO3JjaH ellle HeCKOpo,
Torfa Kak «AHrapa-A5B» cum-
TaeTcsl IMPOEKTOM OrypKaitieit
HepCHeKTUBDI (CPOK CO3laHMA —
B mpefenax 10 jer).

Bce 3T0O, KOHEYHO, 3aMeya-
tenbHO. Ho ocTaetcs Bompoc. ..

CeTaTb MOXHO?

Cpeau  crenyanamucros pa-
KETHO-KOCMUYECKOM  OTpaciu,
Cyhs IO IPOEKTaM «IyHHBIX»
HOCUTeNIel,  IpefCTaBlIeHHbIX
ny6mnyHo B mociaenHue 10 et
SBHO OBITyeT MHeHUe, 4To JIyHY
«IITypMOBaTb» MOXXHO JIMIIb
HOCUTENIIMU  TPY30IIO[b€MHO-
crpi0 He MeHee 90-100 Tonn. Hy,
«Kpait» — 70-TOHHMUK, IIO3BOJIA-
IOINMIA JOCTUYb TYHHOJ OBEPX-
HOCTM B 2-3 mycka. Ilapamerpst
«AHTappI-5B» B 3Ty KaHBY HMKAK
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He yxiaagbiBaloTca. Ho Tak
6e3Haie)KHO MOTOXKeHe?

Cpenu  MHOTOYMCIEHHBIX
POCCHIICKIX KOHLIETILIMIA TyHHBIX
SKCIIeMLMIL CTOUT BBIJIEUTD Ha-
IIpaBJ/ieHNe, KOTOpOe MOXKHO Ha-
3BaThb MUHMMaMUCTCKUM. CyTb
€ro maeit CBOAMUTCS K HeoOXomu-
MOCTYM MCIIONIb30BaTh MMEIONIy-
10Cs1 MaT49acTh: Kopabm «Cors»,
pasronHble Omoku «®Pperat» u
KBTK. OcHoBaHmeM 1 BaHHOI
KOHLIENILMM TIOCTY>KUJIO BIIOTIHE
0060CHOBaHHOE IIPE/IONOKEHME,
YTO CO3[jaHUe C Hy/IA CBEpXTA-
SKeZIOTO HOCUTEN M, OTHOBpe-
MEHHO, HOBOTO IMJIOTUPYeMOTO
Kopabna — M COBPEeMEHHOI
Poccuy  abCOMIOTHO HENOFbEM-
Has 3agayda. He roBops yxe o cos-
JaHUY JTyHHOW ¥ OKOJIOTyHHOJ
MHQPACTPYKTYPBL

Hamnpasnenne
MUHMManu3Ma» 4eTko cdop-
Muposanoch B 2005 rogy, xorzma
Ha CcTpaHMIax ¢opyma XypHa-
ma «HoBocTu KOCMOHaBTMKI»
Cepreit bypxarosckmit, m3Bect-
HBIN nmcaTeHb—cbaHTaCT, reim-
AM3aiiHEp M TeHEPalbHbIA IIPO-
mocep KommaHumym Wargaming.
net, OMyOIMKOBal KOHIIEIVIO
IIO3TAIIHOTO  OCBOeHMsA  JIyHbI
C UCIOIb30BaHMEM HOCHUTeNeN
Ipy30NOLbEMHOCTBIO 35-40 TOHH.
JKenaronie Moryr 03HaKOMUTB-
csl C OpUIMHAIOM B TeMe «Bece-
nble KapTMHKM — JIyHa mar 3a
marom» Ha Qopyme «Hoocreit
KOCMOHaBTMKI»: http://novosti-
kosmonavtiki.ru/forum/forum9/
topic1499/.

HecmoTpss Ha 1yTimBbii
TOH ¥ HEOJJHO3HAYHOCTb OLIEHOK,
C.bypkaToBckuii mopBen IOf,
CBOI0 KOHIlemIuio 6asy pocra-
TOYHO TOYHBIX OLIEHOK M pacye-
TOB. Bce TexHMYecKme cpeficTBa,
IIpe[/IOYKeHHbIe UM, He BBIXOJAT
3a PaMKM CyLIeCTBYIOIIX TeXHO-
normii. IlosTanHas peanmsanyus
IIPOEKTa II03BOJIANA CO3/laBaTh
Ha KaX/IOM 3Talle HOBblE M3[e-
nudA, UMeIoIMe IPaKTUIecKoe
IIpUMeHeHne, C MWHUMAIbHON
CTelleHbI0 HOBU3HBL. Hampumep,
IIOTUPYEMbINT IIOCalOYHbIN all-

«JITyHHOTO

mapaT CO3JaBa/ICs Obl Ha OCHOBE
ABTOMATUYECKOTO «IHIEPa» ISt
3ajlauy BO3BpallleHUsA JIyHHOTO
rpyHTa Ha 3emmo. KpnoreHHbI
PasrOHHbIT O/I0K BIIOJTHE MOT
HajiTV IpMMeHeHMe B KoMMepye-
CKMX IporpaMmax (4To 1 ceifdac
IpefyCMaTpUBAETCA Ha OCHOBE
6moka KBTK). JIyuubui opbu-
TIbHBI KOpabmp maccoit 11-12
T TUIAHMPOBATOCh CO3flaTh Ha
ocHoBe Kopabma «Coros». Orpa-
6OTKY HOBBIX 9/IEMEHTOB ITpefyIa-
rajIoch BBIIOMHATDH C MCIO/b30-
BanueM PH «IIporon». Baxnoit
HOJIOXKUTENIBHOI  0COOEHHOCTHIO
upen 6ni1a BO3SMOXKHOCTD 6e360-
JIE3HEHHOTO IpeKpaleHus (1m
IPUOCTaHOBKM) IIPOEKTa C MU-
HYMAaJIbHBIMU U3[lep>KKaMM, II0-
CKOJIBKY BCe — WJIM TIOYTH BCe —
cosflaBaeMble 37IEMEHTBI MOIJII
UCIIONIb30BATbCsA B IPUKIAJHBIX,
B T.4. KOMMEPYECKUX, 3a/jadax.

ITo pacyeram Ceprea Byp-
KaToBCKOro obyer JIyHBI ¢ BbI-
XOIOM Ha OpOUTY ee CITyTHUKa
MOT OBITH OCYLIECTBIIEH B OJVH
nyck PH rpysomogbeMHOCTbIO
okono 40 1. COOTBETCTBEHHO,
IIpOCTeiiIIas IocaflouHast IKCIIe-
auius TpeboBana ABYX HOCHUTe-
7Iell — TPy30nOgbeMHOCTbIO 20
u 40 TOHH.

B 2006-2007 rr. H. Cesa-
CTbAHOB, BO3IJIAB/IABLIMIL B TO
Bpemsa PKK «9Hneprus», BbICTY-
W C MHULVMATUBOM «OBICTPHIX»
1o7eToB Ha JIyHy ¢ ucnonb3oBa-
HIIeM MHOTOITYCKOBBIX CXeM Ha
OCHOBE MMEIOIMXCSI HOCUTENIENn
«Cors» n «IIporon». OpnHako
IDaHHas KOHIEIIMVsS, IpemycMa-
TpMBAIOIIAsl CeMb IIyCKOB ML
JDOCTVKEHUA JIYHHOM IIOBEpX-
HOCTM, BBINIAfENA  CIMUIMIKOM
HeHagexHo!l. Kpome Toro, oHa
He HAIIa TOAMEepXKU Cpefu
pykoBopicTBa Pockocmoca. Cam
H.CeBacTpsiHOB TOfIBEprcs Kpu-
TUKe 32 «IIPUCTYIIBI TyHATU3Ma»
U BCKOpe IIOKMHYII IIOCT PYKOBO-
IUTENs «DHepIUm».

B 2013-14 ropmy AnexcaHpp
VinbyH, opuH M3 PpefakTopoB
KypHarma «HoBoctm kocMoHaB-
TUKV» VI TeHePaIbHBII KOHCTPYK-
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Top mepBoli B Poccum wactHOI
PaKeTOCTPOUTENBHON KOMIIAHUMU
«JIlun VIHpacTpuanm» IIpemIoXuI

npoekT «JlyHa-7». B ompepe-
JIEHHOJ CTeIIeHM IPOEKT ABJIA-
€TCsA  pasBUTHMEM  KOHLENLNA

C.bypkarosckoro. Ho B oTmrune
oT Hero, A.JINbUH IpemIOXWUIT
ONUpaTbCs He Ha IMIOTeTHde-
cKmit «40-TOHHUK», a Ha MOJN-
¢duxauuu «AHrapsl-A5». Cpenn
HUX, B YaCTHOCTH, OBUI BHOBb
npepnoxeH BapuaHT ¢ YKBB.
Cpenn ocobennocreit  «JIyHbI-
7» — IpsAMasA cxeMa II0CafiKil Ha
IIOBEPXHOCTD HAIIETO eCTeCTBEeH-
HOTO CIyTHMKa 0e3 IpPOMEeXy-
TOYHBIX CTBIKOBOK (B KOHLIETILINI
BypkaToBckoro  mpeparaaach
«aIlOJUTOHOBCKAas» CXeMa 9KCIIe-
IMLMIL CO CTBIKOBKaMM Ha OKO-
nonyHHolt opbure). Ha mosepx-
HOCTDb JIyHBI B KaXJOM 3aITycKe
MOXKeT JOCTaBIATHCS no 3600 kr
TI0JIE3HOTO TPy3a.

CrabsiM MectoM «JIyHBI-7»
ABJIAeTCA Bo3BpalleHne ¢ JIyHbl.
ITo mpoekTy mOCaflouHbIi KOM-
IVIEKC JIOJDKEH IPWIYHATLCS
6es samaca TomMBa Ha 0b6par-
HBII IyThb. Pabovee Teno momx-
HO OBITh 3apaHee JOCTABIEHO K
MeCTy IMOCafiKi 6eCnuIOTHBIMU
skcnepunyuamMy. OgHaKo IpoBe-
CTU 3allpaBKy Ha IOBEPXHOCTU
JIyHBI — COBCEM He TO, YTO BbI-
IIOJTHUTD 3Ty OIEePALMIO Ha aBTO-
3aIIPAaBOYHOl CTAaHLUMM Ha 3eM-
ne. B cnydae c6oeB B mporecce
skcneguuyy nonet Ha Jlyny mo-
JKeT OKa3aThCsA JOPOTO «B OfIVH
KOHell». Tak 4To 37jech ecTb, Haf,
4yeM paboTarh.

IIpoexr «JIyna-7» 6bi1 omy-
6nmukoBaH (B OOIIEHOCTYIIHOM
TOCTyIle ¢ HUM MOXXHO O3HAKO-
MUTbCA Ha canTe «/Imn Vinpma-
crpuam»:  http://www.spacelin.
ru/#!moonseven/cypa). Hackomnb-
KO M3BECTHO, OH OBUI JOBEfiEH 1
[0 9KCIEPTHOTO COO00IecTBa, a
TaK>Ke [0 PyKOBOJUTeNIel oTpac-
m. He mckmodeHo, YTo UMEHHO
MosIBJIeHVe  JaHHOTO  IIPOeKTa
CTa/I0 KaTaam3atopoM GopMmpo-
BaHMA 00JIMKA HOBOTO TSDKEIOTO
HocuTeNns «AHrapa-5B».

Ha uTo e criocobHa jaHHas
PH? Bepuemcs k nudpam. Mrak,
Ha opbute 36 ToHH. C KpMOTeH-
HBIM PAa3rOHHBIM OJIOKOM THIIA
KBTK Ha OT/IeTHYIO TPaeKTOPMIO
K JIyHe MOXeT OBITb OTIIpaB/ieH
KOCMIYECKMIT KOpab/lb Maccoi
caoiire 15 . COOTBETCTBEHHO, Ha
opbuty ciyTH1Ka JIyHBI BO3SMOX-

Ha JOCTaBKa KOpabs Maccoit
6onee 10 ToHH. MHOrO 3TO MMM
Mano? Bcromuum, uro JIyHHBII
opbuTanbHblil Kopabns 7K-JIOK
(11993) nmen HavaIbHYIO Maccy
9,85 1. VIHBIMUK crlOBamuy, C yde-
TOM COBPEMEHHOTO TEXHOJIOIM-
YeCKOTo YPOBHA Ha MOZUQMUIIN-
poBaHHOM «JIyHHOM» «Col03e»

KocMuueckune nccneposanus u texHonorum /01-02/ 2015
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AHrapa-1 PH nerkoro Knacca

Ha OKOJIONYHHYIO OPOUTY MOXKET
OBITb JOCTaBJIEH IMIOTUPYEMBII
KOpabJIb C 9KMIaXKeM U3 TPeX 4e-
nosek. Ha myHHYyI0 MoBepXHOCTD
C UCIONb30BaHMEM II0CANOY-
HOTO MOJY/Is, paboTaroIero Ha
IDONTOXPaHVMBIX KOMIIOHEHTAX,
MO>XHO JJOCTaBUTb CBbIIIE 4 TOHH
Hosne3Horo rpysa. Ilpu atom mo-
cajjoyHas Macca KOMIIJIEKCA CO-
CTaBUT IIPUMEPHO 5,4 T.

3amMeryM, pedb UjieT INIIb 06
OJJHOITYCKOBBIX CXeMaX, B KOTO-
PbIX MPAKTUYECKM HET PE3EpPBOB
Ha obecreyenne 6e30IaCHOCTI
32 CYeT pe3epBUPOBAHMS CHCTEM.
O‘-IeBI/IﬂHO, JICIIO/Ib3OBaHME ).IBYX—
lTyCKOBI)IX cxXeMm, HPI/I YCHOBI/H/I
OIITUMA/IBHOTI'O YICHEHUA KOM-
IUIEKCa, II03BOMINMT CYIECTBEHHO
YBE/IMYUTD MACCy IIOTI€3HOTO IPY-
3a Ha BCeX 3TaIlax SKCIIEIVILINIL

B o6mieM, BbIBOJ, O4YEBMU-
IeH — «35-TOHHUK» II03BOJIAET

KocMuueckune uccnepoBaHust u TexHonorum /01-02/ 2015
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Anrapa-3 PH cpepHero knacca

nererb Ha JIyny. Ho moka ato
BCEro JIMIIb PACYETHI, K TOMY e
BBIIIOJTHEHHbIE IIPVIMEHUTEIBHO
K TUIIOTETMYECKOMY KOpabiio.
PeanpHOE TOTOXEHME [ieTT Cylile-
CTBEHHO CITOXKHee.

Yro umMeeM ceropHa?

B nacrosmee Bpema B Poc-
cnu ¢ 2007 1. BefyTCst paboThl IO
IlepcnexTuBHOMY  TpaHCIIOPT-
HOMY KOpabJIi0 HOBOTO IIOKOJIe-
uusa (IITK HII). Korma B 2008
rofly 6bUIM BIEpBble OIMyOIMKO-
BaHbl €ro IapaMeTpsl, Kopabib
BBIIVIAfIENl CyXOIIApPhIM ATIETOM.
B camom pene, nmpu skumaxke B
6 4enoBeK, Macca OKOJI03EMHOI
MoMUKALUY COCTAaBIANMA IPU-
MepHO 12,6 T (Ipy pocTe YncieH-
HOCTM 5KUITaXKa II0 CPaBHEHMIO C
«Corsom-TMA» BaBOoe, Macca
KOpab/Isi BEIPOC/Ia BCETO JIMIID B
1,7 pasa). JIyanaa Bepcua IITK

A
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Axrapa-5 PH Taenoro knacca

HII pomkHa 6bUIa JOCTaBAATh K
JIyHe sKMIIaX M3 YeTBIpEX 4YesIo-
BeK ITpy Macce okono 16 1. U Bce
3TO Ipe/Iarajioch Ipy MHOTOpa-
30BOM BO3BpalllaéMOM aIlapaTe
C peaKTMBHOI IIOCA/IKO.
IMpourno cems net, IITK HIT
BBIDJLA/IUT HepeKaueHHbIM O0au-
6unmepoM. Macca JTyHHOIT MOAM-
¢dukauyy Beipocna fo 20...25T,a
OKOJIO3eMHasi Bepcusl CIOCOOHA
TOCTaBJIATb Ha OPOUTY SKUIIAX
U3 YeThIpeX 4esloBeK (ele IBOMX
MOYKHO B351Tb, HO YK€ IIpM yCTIO-
BUM CYIIECTBEHHOTO CTECHEHU).
PeaxkTuBHasA mocagka InpeBpaTu-
JIach B MAPALIIOTHO-PEAKTUBHYIO.
Ho n 310 eme He camoe IaBHOE.
M3-3a OTCyTCTBMA HOCTATOYHOTO
¢unancuposanus mpoekr IITK
HII tak 1 He mepelen B CTafNIo
USTOTOBJIEHMSI ~ OIBITHBIX  00-
PasLoB. Y>Ke c/eTaa IIPOTOTUIL
«Op1oHa», TOTOBATCS K IEePBbIM
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noneraM B 2017 rogy CST-100
ot Boeing 1 Dragon 2 ot SpaceX.
Poccuiickuit Kopabb He TOETUT
panee 2021 ropa. C 2021 1o 2023
rofibl IIAHMPYETCSA BBIIOIHUTD
Tpy OeCIIMIOTHBIX 3aIlycKa Kopa-
61151 kK MKC B H13K00pOUTATIBHO
mopudukanym. B 2024 rogy non-
JKEH COCTOATLCA TEPBBIil 3aITyCK
K CTaHLIMM KOPAOJIs C SKMITKEM.
ITepBbIii OMIET TSAXKENOI — «IyH-
HOI» — BepcuM Kopabiis 3aria-
HMPOBaH TONbKO Ha 2025 rop.
Takum obpasoM, Teopern-
JecKy, HOBas paKeTa-HOCUTENIb
MOXeT ObITh CO3[aHa paHbIe,
YeM JIYHHBINI KOCMMUYECKMIl IN-
noTupyeMblil kKopabmp. Ho n
310 He Bce. IIpum Macce kopa-
615 20...25 ToHH, «AHrapa-5B»
CMOXKeT B JIy4llleM Cay4Yae OT-
paBuTh ero B o6rer JIyusl (6e3
BBIXO/ja Ha OPOUTY ee CIyTHUKA),
fa ¥ TO TIPY YCIOBMY HETIOTHO
3ampaBKyu (TOIUIMBO HOTpebyeT-
CA TOIBKO JJIA KOPPEKIuii Tpa-
exropun). IlostoMy TroBOpUTDH
maxke 00 00/IeTHON SKCIEIUIIAN
JIyHBI C BBIXO/{OM Ha OPOUTY BO3-
MO>KHO IMIIb IPYMEHNUTETIbHO K
IBYXITYCKOBOI CXeMe MUCCUM.
Cyzs mo omyOnIMKOBaHHBIM
¢dororpadmsam mopenu « AHrapsI-
5B», B cocTaB «IMIOTUPYEMOII»
KOCMMYECKOJ TOJIOBHOJ YacTH,
KpoMe Kopabiisi, BXOAMUT U pas-
roHHpni 6mok tmma M. Ero
IpefoK — 610K J| M3HaYa/IbHO
paccMaTpuBancsa Kak  TOPMO3-
HOJI MOZY/b, OOecrednBaromuit
BBIXO, KoMIUTekca JI3 Ha opbu-
Ty ciryTHuKa JIyHBI U cxop ¢ Hee
ANA TOCafKyM Ha IOBEPXHOCTD.
[Tostomy M Ha «BOLOPOXHOI»
«AHrape» He BBIITIUT aHAXPO-
HM3MOM. A BOT BTOpasl pakera,
o ujee, JO/DKHA BBIBECTM HA
OKOJIO3eMHYI0  OpPOUTY  KpYII-
HBIJI KPUMOTEHHBII OT0K II0XO-
skuit Ha KBTK2-A7B (cMm. cait
Ilentpa Xpynnuesa http://www.
khrunichev.ru/main.php?id=52).
Cxema sKcIefuumy 1oKa He
omny0/nMKoBaHa, HO, CKOpee Bce-
ro, Oy#eT BBIMLAETb IIPMMEPHO
tak. CHadama Ha opbury Oymer
TOCTaBleHa NWIOTHpyeMas To-

noBHas 4Yactb. Ilocne Toro, kak
IIPOBEPKM MOKaXKyT HOPMa/IbHYIO
pabory cucrteM, OymeT 3amylleH
KPMOTEHHBII pPasTOHHBI OJIOK.
ITocre CTHIKOBKM Ha OKO/IO3€M-
HOIl OpOuTe pasTOHHBIN 60K
BK/IOYUT JABUTATENb U OTIIPABUT
MWIOTUPYEMBIl TOIOBHOM 610K
Ha OTJIETHYI Tpaekropmio. Ilpn
nopmtere K JIyne 6ok IM mepe-
BeleT KOCMIYECKMil Kopabip Ha
OKOJIONYHHYI0 opbury. Bsimon-
HuB 3agaum muccuy, [ITK HII,
UCIONb3Ys COOCTBEHHYIO [BUTA-
TE/IbHYIO YCTAHOBKY, BepHETCA Ha
3emmwo. [TunoTupyemas Bbicajika
Ha JIyHy morpe0yer, o4eBMAHO,
BBITIOTHUTD 4eThIpe IIyCKa Ts-
JKENIbIX HOCUTeTIeN cepum «AHra-
pa-5». Vicrionb3oBaHue KOHKpPeT-
HBIX Mopeneit — «AHrapa-A5»
wm «AHrapa-5B» — Oyper 3a-
BUCETD OT CXEMbI WIEHEHMS MEX-
9KCHEVIIOHHOTO
KOMIIZIEKCa ¥ MacC €T0 COCTaBHBIX
JacTeit.

ITomo6Hasa cxema 6bla He-
CKOJIbKO JIeT Hasaj, omybmm-
koBaHa Ilentpom XpyHuyesa
IPUMEHNUTENbHO K NPOEKTY pa-
KeTbl-HOCUTENA  «AHrapa-A7/
A7B». Ee CIOKHOCTb O4YeBU[HA,
TOTfa KaK SKOHOMMYecKasd Iie-
71€c006pa3HOCTb — IIOKa HeT.
Jleno B TOM, YTO M3TOTOBJIEHNE
YeTbIpeX HOCHUTeNell pasMepHO-
ctn «AHrapbl-5B» He dakrt, 4TO
obolifieTcA Jielessie MpOU3BOJ-
CTBa IBYX «70-TOHHUKOB». 3[1eCh
MO>KHO BBITafIaTh TO/TBKO Ha CTO-
umoctu paspaborku. Ho paxe
10 ONTVMMCTVYHBIM IIPOTHO-
3aM pa3paboTKa U IIOCTAHOBKA B
IPOU3BOJICTBO HOBOI MoOmupu-
Kauuy «AHrapel-5» Oygmer cro-
UTb MPUMEPHO 37 MIpH pyorert.
O611as CTOMMOCTD pa3paboTKy ¢
Y4€TOM IIOCTPOMKM OTHENbHOTO
CTapTOBOTO KOMIIIEKCA MOXKET
cocraBuThb 150 MyIpA pyodeit.

B miobom crnydae, ITaBHBIM
TOPMO30M ITPOTPaMMBbI
TUPYeMBIX MoneToB Ha Jlyny
OyneT, BEpPOATHO, KOCMUYECKUIT
kopabnp. IlosToMy BHOBb BO3-
HIKaeT MbIC/Ib PacCMOTPeETh Ba-
PUaHT «TyHHOro» «Co103a».
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JIyHHbIH «Co103»

Kak 13BecTHO, UCTOpUA KO-
pabneit cepun «Coro3» Havamach
MMEHHO C JIyHHOI TeMbl, ellie B
1962 r. 3arem 6uorpadus camoro
M3BECTHOIO (M CTaporo) KOCMU-
4eCKOTo Kopabmsi 3eMIu MCIbl-
ThIBa/Ia MHOTO TtepTypbarmit. Oc-
HOBHOJI ponpio «Co030B» CTajla
JOCTaBKa KOCMOHABTOB Ha OpOM-
TajIbHbIe CTaHLMN. TeM He MeHee,
HAIIOCh MeCTO ¥ [/l JyHHBIX
Bepcuil. B sxenese 6bUmM peann-
30BaHbl fiBe U3 HuX. IlepBas —
kopabnp  7K-JI1 pna  obmera
JIyHol. B 6ectimIoTHOM BapMaH-
Te OH CTaJl M3BEeCTeH KaK «30H[».
Bropas — y»xe ynmommHaBmmiics
7K-JIOK — JlyHHblit opbuTas-
HbIIT Kopabib komrutekca H1-JI3.

KocMuueckune uccnepoBaHust u TexHonorum /01-02/ 2015

Kak u HbIHE 37paBCTBYIO-
it «Cor3-TMA», TIOK cocro-
SUJL U3 TPEX OCHOBHBIX OTCEKOB —
opbutanpHoro (65TOBOrO), CIIy-
ckaemoro ammapata (CA) u mpu-
60OpHO-arperaTHOro  OTCeKa ¢
ABUTaTeNbHONM yCTaHOBKOIA. Bce-
TO COCTOAZIOCH [Ba 3aIycKa KO-
pabnst 7K-JIOK mnst 6ecnmnor-
HBIX JCIIBITATe/IbHBIX TTOJIETOB. 2
mexabps 1970 ropa oy Ha3BaHM-
eM «Kocmoc-382» ynpoleHHbI
7K-JIOK 6511 3amyliieH pakeToit-
HocureneM «IIporon-K» Ha oko-
JI03eMHYI0 0opOuty. 23 HOA6ps
1972 roma mratHein 7K-JIOK
ObIT 3aITyII[eH B Y4ETBEPTOM U 110~
cnepHeM crapTe H-1.

C mo3uMIuii CErOgHAIIHETO
OHA BIIOJIHE Pa3yMHO paccMo-
TPeTb HEKYI0 peMHKApHAINIO
JIOK Ha 6ase jeTaroiein MOIu-
¢dukamyy  «Corosa». YuutbiBasg
TOT (PaKT, YTO COBpEeMEHHas e-
MeHTHasi 6asa ropasgo yerde u
MeHblIIe B pa3Mepax, 4eM B 1960-
X IT., MOXXHO PacCYUTBIBATD, YTO
B KOpabyie MO>KHO 6e300/1e3HeH-
HO pa3MeCTUTh TPOUX KOCMOHAB-
ToB. Koncrpyxunio CA nsMeHATh
HeJb3sl, MHade 3TO IpUBENeT K
IIUTENIbHOM ¥ JOPOroil OTpa-
6orke. Ilorpebyercsa muib yBe-
JIMYUTh MACCy TEIUIO3AIVUTBI, U
IIPOBECTH IIAPY UCIIBITAHUII BXO-
fa B aTMocdepy co BTOPOIL KOc-
MIYECKOII CKOPOCTbBIO. 37ieCh Kak
pa3 U IPUTOAUTCA ONBIT «30H-
HoB». A BOT OpOUTANIBHBII OTCEK
MO>KHO yBEeNTU4INTb B 0O6beMe 6e3
IIOTepU B Macce — 3a CYeT IpH-
MeHeH)A KOMIIO3UTOB ¥ HOBBIX
TIOMVHMEBBIX CIUTaBOB. To e
camMoe KacaeTcs U IpuOGOpHO-
arperaTHOTO OTCeKa, B KOTOPOM
IpUAeTCA YBEMMINTh eMKOCTDb
TOIIVBHBIX GaKOB.

Pasymeercsi, moTpebyoT-
Cs1 JOpaboOTKY MM ITIepefesiKu
MHOTUX CUCTEM, HO 3TO B JIIO-
60oM crydae OyzeT feleBye pas-
paboTKM COBEpIIEHHO HOBOTO
KOpab/isg B yCIOBUAX XPOHMYe-
CKOTO  HefjopMHAHCUPOBAHMUA.
VicibiTaHyuss M OOJIeTHBIE 9KC-
HegMLINU Ha < TyHHOM» «Colo3e»
OyHyT CYLIeCTBEHHO [elleBie,

IIOCKO/IbKY MX MOXXHO HPOBO-
IuTh B ofuMH myck. IToaTomy
JKelaTeIbHO OBUTO OBl paccMo-
TPETh U TAKOJ BapUAHT.

Yro ewue, kpome JyHbl

ITpoext HOoCcuTeNnA «AHrapa-
5B» crmenyer olLeHMBaTb MHTe-
IPasibHO, C y4ETOM BCEX COBpe-
MeHHBIX (akropos. Koneuno, ¢
TOYKM 3pEHM IIAHOB OCBOEHNA
JIyHBI, 3TO «3p3all-cyneprsix». C
€ro UCIIONb30BaHNMeM Bce Moca-
TOYHbIe SKCIEAUIVN BBIIJIAAAT
«XINOKUMU», C TOYKM 3peHUA
OTCYTCTBMsI P€3€PBOB.

C mpyroil CTOpPOHBI, cO37a-
HHe KPYIIHOTO PaKeTHOTO KIC-
JIOPOJIHO-BORZOPOJHOTO  6710Ka
cTaHeT 6OJIBLINM HOCTIDKEHNEM,
U, He HOOOMMCS 9TOrO C/IOBa,
TEXHOJIOTUYECKUM  IIPOPHIBOM
COBPEMEHHOTO POCCUIICKOTO pa-
KeTOCTPOEHN.

He meHee Ba)xHO U TO, 4TO
HOBBII HOCHTENb BIMCHIBACTCA
B KOMMEpYECKyl0 Humy Omm-
>karmmx set. He cexpert, 4ro co-
BpeMeHHbIe 3allafHble HOCUTENN
00/1a[jaloT ITIOTEHIMAIOM BBIBe-
IeHUA Ha TeolepexofHble opou-
TBl TsDKEJIBIX TeleKOMMYHMKA-
I[VIOHHBIX CITyTHUKOB Maccoil 1o
12 toHH. CKOpO TOROOHbBIE BO3-
MokHocTi obperer 1 Kurait. ITo-
3TOMy «AHrapa-5B», crmoco6Has
BBIBECTH Ha T€ XKe OpOUTBI TaKye
XKe CIIYTHUKM, 00eCIIeYnT coxpa-
HeHIe KOHKYPEHTOCIIOCOOHOCTL.

Eme ommu dakrop, KoTO-
PBIVL HeNb34 YIIyCKaTh U3 BUAY —
SKOHOMMYECKUIA. ITockonbky
«AHrapa-A5B» Oyper skciurya-
TUPOBATbCSA He B3aMeH, a BMecTe
C [OpYrMMM paKeTaMM cCeMeli-
CTBa, MOSBJIAETCSA BO3MOXKHOCTD
YBEJIMYUTb CEPUIHOCTb IIPOM3-
BopictBa YPM-1 u TeM cambIM
CHM3UTD M3JIEPKKU Ha eIVHULY
HIPOAYKLIN.

bymyun skomormyeckm um-
croin PH, «Amnrapa-5B» cmo-
JKET CTapTOBaTh, BEPOATHO, U
u3 bailkoHypa, Ha KOTOpOM B
Hayajle CJIefyIoIero MecsATue-
THSI MOXeT, HAaKOHell, 3apabo-
TaTb KOMIUIEKC «baiitepek». M
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