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The European Space Agency —

g, International

&x\%— CSd cooperation and
high technology

Head of ESA's Permanent Mission in Russia PISHEL Rene answers questions
of uSpace Research & Technologies» magazine

— Please tell us about the
ESA Mission in Moscow, when
it was established, what is its
purpose, and what have you
managed to achieve during the
time of its functioning here?

— It all began about 20 years
ago in the ‘90s when the rela-
tions between Europe and Russia
in the area of space took quite a
development, which impelled
the European Space Agency to
establish a Permanent Mission
in Moscow. The Agreement to
that effect was signed with the
Government of the Russian Fed-
eration in 1995. Ever since, the
Moscow office has been render-
ing assistance in resolving organ-
isational, legal and technical is-
sues, maintaining close ties with
the government bodies of the
Russian Federation, embassies in
Russia of the ESA member states,
and the EC Delegation.

Along with the Permanent
Mission ESA maintains a few
other offices in Russia. In the
mid-1990s, when the mission of
European astronauts to the Mir
space station was being prepared
under the Euromir programme,
the European Astronaut Centre
opened a branch office in the
Gagarin Cosmonaut Training
Centre. Today, it serves as a base
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for all European astronauts train-
ing in GCTC for missions to the
International space Station (ISS).

In the beginning, the sphere
of our cooperation was focussed
on scientific projects, later we
started to collaborate in human
spaceflight. With the appear-
ance of the International Space
Station, our cooperation had
become even deeper. Today, it
embraces practically all areas of
ESA’s space activities and the co-
operation between ESA and Rus-
sia has evolved to a close partner-
ship involving ESA, Roscosmos
and the major players in the
European and Russian industry
as well as many scientific institu-
tions in the ESA member states

and in Russia. And probably, not
the least part here was played by
the ESA Mission in Russia.

— The Soyuz in Kourou
project has drawn attention of
many experts. What are the first
results? What’s in this project
for ESA? Who is working at
launch pad and who is directly
performing the launch?

— The first and the most
meaningful result is that the
project has become an actual suc-
cess and a strategic milestone of
the ESA — Russia cooperation. In
October and December 2011, the
two first Soyuz-ST launchers suc-
cessfully lifted off from Kourou.
Both launches were performed

without a technical glitch, which
gives premise that the overall
project has been a complete suc-
cess. For us in Europe it means
that the Centre Spatial Guyanais
has now obtained a complete
family of launchers starting with
the heavy Ariane 5 to the medi-
um Soyuz and to the light Vega,
which has become operational in
February this year. Consequent-
ly, Europe has the capability to
orbit any type of payloads and
provide a flexible response to any
challenges of the market.

In accordance with the
agreement between Russia and
France the terms of reference at
the launch pad are strictly de-
marcated. As far as I know, the
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Russian side and the Russian
personnel are responsible for ac-
ceptance, assembly and installa-
tion of the Soyuz on the launch
pad. Launch preparation and the
launch itself are strictly the re-
sponsibility of the Arianespace
specialists.

— The Starsem Joint Ven-
ture has performed quite suc-
cessfully at Baikonur. Are there
any plans to continue its opera-
tions in Kazakhstan or the cen-
tre of gravity will be moved to
Kourou? Can ESA or European
firms be interested in operating
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the launch facilities in Baikonur
if the ISS operation is extended
beyond 2020; or from the point
view of performing their own
manned programmes launch-
ing the now European Soyuz
from, let’s say, Site 31?

— Starsem is a commer-
cial entity that has no relation
to the European Space Agency,
which makes it fairly difficult for
me to judge their plans. As you
know the launch of the Euro-
pean weather satellite Metop-B
is currently under preparation
in Baikonur and Starsem is the
launch service provider for this

mission. As to the possibility of
using the Baikonur launch facili-
ties by European companies —
unfortunately I don’t have any
confirmed information about
them. And talking about ESA’s
manned spaceflight programme,
as far as I know, the Agency so
far has no plans of performing
its own manned missions neither
from Baikonur nor from Kourou.

— New ESA projects in the
area of launchers and the inter-
national cooperation. What is
the Next Generation Launcher?
What is the status of collabo-
ration with the Russian col-
leagues on the Volga and Oural
projects?

— Since 2004, ESA has
been implementing the so called
Future Launchers Preparatory
Program (FLPP), which aims at
a joint research and technology
development for future launch-
ers and a development by 2020 of
the Next Generation Launcher.
The programme takes a phased
approach and provides for a
study and development of vari-
ous technology solutions to be
followed by flight testing.

As for the Volga and Oural
projects implemented by Russia
together with the French space
agency CNES, it is hard for me to
comment on them as ESA is not
a part of these projects.

— Russia will participate
in the ExoMars project. Will
the Russian contribution be
restricted to launch services, or
will it be a more extensive par-
ticipation?

The ExoMars mission will be
the first ESA mission where the
surface of another planet is to be
studied by a rover. One of the
scientific goals of the project is to
establish whether there was life
on Mars and if it is still there. An
answer to this question is quite
essential in terms of the prepara-
tion for future manned missions
to the Red Planet.
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The European Space Agency is located in one of the most beautiful buildings in Moscow: the Sretensky Boulevard, the house number 6,
Block 1. The building is an object of cultural heritage of federal importance.

The boom of tenement houses began in Moscow in the late of the XIX century. Merchants and industrialists have invested massively in
their construction. Design of buildings commissioned to renowned architects. The most famous of the Russian Empire Insurance Company —
Insurance Company «Rossiya», founded in March 1881, has not gone away. It is clear that tenement house, which has decided to construct
such a well-known company, had to make a splash. The project was the most-the most: in addition to well-known architect N.M. Proskurnin
was recruited A.I von Gauguin; and elegant wrought-iron fence that connects two buildings was completed by architect O.V. Dessin. No less
attention was paid to the technical equipment of tenement building: the building was to become one of the most technologically advanced and
comfortable in Moscow on beginning of XX century. In the basement of the house were placed eight boilers, pumps, ventilation systems. The
ventilation system should not only apply fresh air into the room, but also to filter and moisten it, and if necessary, and reheat.

Electricity and lighting at home provide its own power plant that runs on oil. Drinking water extracted from artesian wells, outgoing to
50-meter depth.

The result is a house-palace-fortress home, consisting of two buildings and occupying a whole block. The architecture of this complex
makes the strongest impression. Even the French architect Le Corbusier, proposed in his time to demolish the entire historic center and build
a «<new Moscow», considered him the most beautiful building in the city of beginning of XX century.

After the revolution there were placed the Russian Telegraph Agency (ROSTA), the Main Artillery Directorate of the Red Army, the Com-
missioner of Education (where worked N.K. Krupskaya), visited here and the world proletariat leader Vladimir Lenin. M.A. Bulgakov worked
in 1923 in this house in the literary department (Lito), and the newspaper editorial board «Gudok.» Scientists M.I. Averbakh, B.D. Grekov, N.S.
Kurnakov, N.N. Luzin, LE. Tamm, A.E. Fersman, R. F. Hecker, a famous mathematician, author of the popular collection of tasks for entering to
universities M.I. Skanavi , actor N.P. Khmelev, ballerina Natalia Bessmertnova lived at different times in the house on Sretensky. Of our contem-
poraries lived there an outstanding choreographer Yu.N. Grigorovich and family of famous musicians Skanavi, microbiologist with world name
S.S. Abyzov, Prof. of the Higher Theater School named after B.V. Shchukin Galina Viktorovna Morozova.

During the years since the end of construction, house, of course, has changed. Spire-shaped end of the towers have been lost. The sculp-
tural group over the pediment had disappeared... Even the color of the facade was completely different: instead of the usual sand color a deep
red color, like the ensemble of the Kremlin and Red Square. Nevertheless it preserved, despite all the turmoil of the XX century, and his image
is still a mysterious and romantic.
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We are currently is dis-
cussion with our Russian col-
leagues about the shape and
contents of our cooperation in
this field. This cooperation will
form ExoMars into joint ESA/
Roscosmos initiative because
it will cover both the 2016 and
2018 missions and nearly all as-
pects of the project. And due to
the fact that the launch date of
the first mission element of Ex-
oMars is already in early 2016
the negotiations go in parallel
with technical interface discus-
sions in preparation for the im-
plementation. So although the
Russian participation has not
been contractually fixed yet, it is
clear that Russia would partici-
pate in ExoMars with scientific
instruments for both mission
elements in 2016 and 2018 and
provide a substantial contribu-

tion mainly to the 2018 mission,
namely the lander module.

— In one of your interviews,
you mentioned a termination of
the ATV programme. What ve-
hicle will take over? What will be
the functions and capabilities of
the new spacecraft?

— I think you’ve misunder-
stood me. I've never said that the
programme is terminated.

From the very beginning it
was tailored to cover the con-
struction of seven European
cargo ships. As of today, three
such ships have been built and
launched. And two launches are
still pending. In addition, we are
currently negotiating with NASA
on what we can provide in place
of the 6th and 7th ships. The rea-
son is that we are more interested
in new developments rather than

in a serial production. For us it
is much more interesting to take
the components and best prac-
tices developed for ATV and ap-
ply them in other programmes,
which could become our contri-
bution to ISS. Of course, we have
to compensate our consumption
of power, air and other resources
of the station. The legal structure
of the ISS agreement is such that
our contractual relations are with
NASA, which means that we shall
repay for the resources to them.
As you know, ESA itself
does not build space ships. They
are being built by our contractors
from industry who operate on
respective orders. Both we and
them are very much interested in
using the available ATV backlog
for some other future projects. At
this stage, it is not quite clear yet
what exactly will replace ATV.




Both we at the Agency and the
European industry are looking
into several options but so far
there is no final decision yet.

— We are witnessing the first
flight of a private space ship Drag-
on developed by SpaceX. What is
your estimation of this event and
the outlook for private compa-
nies? Will they facilitate access to
near space? The European com-
pany Astrium proposed its own
concept of a space tourist vehicle,
dubbed SpacePlane. What is your
opinion of the project? Will Eu-
rope manage to keep pace with
the Americans in terms of com-
mercial space initiative?

— I would like to make a
remark first. Generally speaking,
all or almost all achievements in
the field of space exploration in
the West have been made by pri-
vate companies. For example, the
American Boeing had developed
and launched the Space Shuttle,
and the European EADS is the
head developer of our ATV cargo
craft. That is, I do not see anything
unusual in the fact that SpaceX
has developed and successfully
launched the Dragon. The differ-
ence seems to be the larger share
of private money which has been
invested to achieve this goal. To
me this development shows that
space got closer to our everyday
business life where it is definitely
positive to have new players on
the market.

Will it make space more ac-
cessible — absolutely, because the
ISS partners will have one more
means of delivery and return to
Earth of cargos and, in the long
run, of crews. A diversification of
transportation vehicles will un-
doubtedly make the entire system
safer and more reliable.

Asto the private space initia-
tives of the European companies,
I cannot but welcome them. And
I would not set them off against
the efforts of the US private busi-
nesses because my experience
prompts me that the most suc-

cessful space projects are those
that are based on cooperation.

— China is gaining sig-
nificance as a partner in space.
Does ESA intend to catalyse co-
operation with the country?

— ESA and China cooper-
ate in many areas notably in the
areas of Earth Sciences and Space
Sciences. ESA has participated
with instrumentations on the
Chinese Double Star Programme
for the study of the Sun - Earth
relation and study of the mag-
netosphere. The cooperation has
been very successful.

In the areas of Earth Scienc-
es, ESA and China are running a
project called Dragon which in-
volves around 500 scientists from
both sides working with satellite
data from both sides on different
topics like Atmospheric chemistry,

flooding, land use etc. The project
has generated great results.

— ESA is a product of joint
effort and achievement. Europe
is rightfully regarded as the
leader in space collaboration.
Is there any chance for non-
EU states, making first steps in
practical astronautics, to initi-
ate cooperation with ESA? Is
there a possibility for a country
like Kazakhstan to obtain an
observer status with ESA?

— ESA is a European space
research organisation which is
open to international coopera-
tion. The decision to engage on
international cooperation is tak-
en by ESA and its Member States
on the basis of the Agencies pro-
grammatic needs. u

Prepared by Elvira Hanko.
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EBNONEUCKoe KocMUUuecKoe
dIGHTCTBO — mexayHapoaHasd
Roonepauvd U BbiCORUE TEXHONOIMHU
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InaBa nocroaxHoro npeacrasuTenncTa EKA B Poccum Pene NMULLEND
0TBEuaeT Ha BONNOChI XypHana tkocMmuueckue nccneA0BaHNA U TEXHONOIM)

— Pacckakute o mpeacra-
surenbcrBe EKA B Mockse,

KOT[a CO3JaHO, KaKue y Hero
3ajayy, 4YTO YHA/IOCh CHENaTh
3a BpeMsa ero (QyHKIMOHMPO-
BaHIA?

— Bce navamocs okomo 20
ymer Hasam B 90-x ropgax, Kor-

Kocmuueckne nccnenosaHust u texHonorum /02/ 2012

Ia oTHolleHMA Mexpy Espomoit
un Poccueit B obmact KocMoca
6blI Hambojiee TECHBIMM, YTO
no6yanno EBpornerickoe Kocmu-
YecKoe areHTCTBO CO3[IaTh CBOE
TTocTOsSIHHOE TIPENCTaBUTENBCTBO
B Mockse. CornaiieHne 06 3ToM
OBbIIO ITOAIIMCAHO C IIPABUTEND-

crBoM Poccun B 1995 ropy. C tex
IOp B MOCKOBCKOM oduce 1mpo-
BOJIMTCS OKa3aHMe IIOMOILY B pe-
LIEHNY OPTaHM3ALMOHHBIX, IIpa-
BOBBIX U TEXHUYECKMX BOIIPOCOB
IIpY HOJJiep)KKe TeCHBIX CBs3eN
C OpraHaMy TOCY[apCTBEHHOI
Bractu Poccum, moconbcTBamMu




rocymapcrB-wieHoB EKA B Poc-
cum u generanusavu EC.

ITomumo IlocrosHHOTO
npexncraButensctsa EKA  mop-
Iep>KUBaeT U IpyTHe IPefCTaBuU-
TenbcTBa B Poccun. B cepenune
1990-x rogoB, KOTjla TOTOBU/IACh
MUCCHS  €BPOIENCKUX acTpoO-
HaBTOB Ha KOCMMYECKYIO CTaH-
nuo Mup B paMKax Iporpam-
Mpl  EBpoMup, EBpomerickumit
LIEHTp aCTPOHABTOB OTKPBUI pu-
nmuan B LleHTpe MOATOTOBKM KOC-
moHaBTOB uMenu lO.A. Tarapu-
Ha. CerogHs oH sABsgeTcA 0a3oil
IJIA TIOATOTOBKM BCEX €BPOIIeii-
CKMX aCTPOHABTOB IS IOJIeTa
Ha MeXyHapOoIHyI0 KocMude-
CKYIO CTaHIJHIO.

B Hauaste Hallen esiTeNbHO-
CTU COTPYHZHUYECTBO ObITO CO-
CPeJJOTOYEHO Ha Hay4HbIX IIPO-
€KTax, a 3aTeM Hayajioch COTPY-
HIYeCTBO B cepe MONETOB de-
yoBeKa B KocMoc. C MosIBIeHeM
MexayHapogHOi KOCMMYeCKOoit
CTaHI[M!M Hallle COTPYTHNYECTBO
cramo eme rayoxe. Cerogus
OHO OXBAaTbIBAeT IPAKTUYECKU
BCe HAIlpaBJIeHNUA JeATeIbHOCTI
EKA; corpygHMyYecTBO MeX[y
EKA u Poccueit pasBuBaercsa B
TeCHOM IapTHEePCTBe C YYacTHeM
EKA, PockocMoca M OCHOBHBIX
UTPOKOB €BPOMNENCKON U poc-
CUJICKOJl TPOMBIIIZIEHHOCTH, a
TaK>Ke MHOTMX HayYHBIX y4peXK-
meHuit rocypapcTB-uneHos EKA
n Poccun. U, ckopee Bcero, He
TIOCTIENHIOIO POJIb 3[IeCh ChITpaa
muccust EKA B Poccun.

— bonpmoe BHuUMaHMe
CHenuanucTOB NPUBIEK MPOEKT
«Coro3 Ha Kocmozpome Kypy».
Kakosbl mepsbie uroru? Yro
man satot mpoekT EKA? Kro pa-
6oTaer Ha crapTe M Hemocpefn-
CTBEHHO OCYIeCTB/AET MycKn?

— IlepBeiM 1 Hanboee 3Ha-
YUMBIM Pe3YNIbTATOM ObIIO TO,
YTO IPOEKT CTajl YCIEIIHBIM U
ABWICA CTPATEIMYECKON BeEXOll
corpypundectsa EKA — Poc-
cusi. B oxrsabpe u mexabpe 2011
rofja [Be TIEPBHIX ITyCKOBBIX
ycranosku Coro3-CT ycmemno

crapToBay ¢ kocMozipoma Kypy.
O6a samycka ObUIM TIPOBeECHBI
6e3 TeXHMYECKUX cOOEB, MIPOEKT
B LiefloM ObUT ycHewmHsM. [l
Hac B EBporie 310 03HauaeT, 4TO
I'BraHckmin KocMU4ecKnit eHTp
Telephb MOMYIUII OTHOE ceMeli-
CTBO paKeT-HOCUTese, HaunHas
C TAXKeNbIX «ApmaH-5», «Cor3»
n mo nerkoit «Berm», xoropas
BCTYIIWIa B CTPOit B (eBpaie
atoro roga. Takum obpasom, Es-
poIla ¥MeeT BO3MOXHOCTD 3aIly-
CKa Ha opOUTy HOCHTeIeit IF000I
TPY30IOABEMHOCT U CIIOCOO-
Ha I'MOKO pearnpoBaTh Ha JII0ObIe
BBI3OBBI PbIHKA.

B cooTBeTcTBUM C COIIallle-
HueMm Mexpy Poccueir u ®pan-
Iyell, MOJTHOMOYNMA Ha CTapTo-
BYIO IUIOMI3fIKy CTPOTO pasrpa-
HnyeHsl. Hackonbko f 3Hato,
Poccmiickas cTropona u poccmii-
CKMII TIepCOHAN OTBETCTBEHHBI
3a IPMEMKY, COOPKY U YCTaHOBKY
Coro3a Ha CTapTOBOII IUIOLIAfIKe.
3a IOArOTOBKY 3aIlyCKa ¥ caM 3a-
IyCK OTBETCTBEHHDI CIELMasIn-
CTbI ApMaHCIIesic.

— CII Starsem ycmemHo
OCYIIeCTBI/IO CBOIO IIPOTPAMMY
Ha baiikonype. Ilmanmpyercsa
mm ero pabora B JganbHelilneM
B Kasaxcrane uam 1eHTp TsKe-
ctu Oyger mepeHeceH B Kypy?
Mosxxer 1M 3aMHTepecoBaThb
EKA wim eBpomeiickue KOM-
MaHNM SKCIUTyaTalus CTapTo-
BbIX KOMIIIEKCOB Ha baiikony-
pe, ecnmn ucnonbzopanne MKC
6ymer mpopgmeHo 3a 2020 rr.,
WIN C TOYKY 3PEeHU:A BO3MOXK-
HOCTM OCYIIECTBTI€HU: TOTHO-
CTBI0 COOCTBEHHBIX NMUIOTHPY-
€MBIX II0/IeTOB, NIPUMEHAA TaM
Telepb CBOIO, €BPOMNEICKYIO
pakery-Hocutenb «Cor3», mo-
IyCTUM Ha Iiomagke Ne31?

— Starsem AB/A€TCA KOM-
Mep4YecKoll opraHmusainueit, He
UMeEIoleil HMKAKOro OTHOLIe-
HuA K EBponerickomy KocMmde-
CKOMY areHTCTBY, U 3TO He JlaeT
BO3MOXXHOCTH CYJUTD 00 X IUIa-
Hax. Kak BbI 3Haere, eBpomeii-
ckuil MeTeocnyTHuUK Metop-B B

HacTosillee BpeMs HaXOJUTCH B
CTajuy HpPEeCTaPTOBOM IOATO-
TOoBKM Ha bajikoHype, a Starsem
SBNAETCA TOCTABIIMKOM yCIIyT
JIIS 3TOTO 3aITycKa. YTo Kacaerca
BO3MOYXHOCTU  MICIIOTIb30BaHMA
06bekToB KocMoppoma Baitko-
HYP €BPONENCKMMM KOMIIAaHNA-

ATEHTCTBA
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MM — II0OKa y Hac 00 3TOM HeT HU-
Kakoit nHdopmanun. V1 orHOCH-
tenbHO nporpammbl EKA o nu-
TIOTUPYEMBIM I10/IeTaM, HACKOTIb-
KO fA 3Hal0, areHTCTBO IIOKa He
NJTAHUPYeET BLITONHATD CBOM TN~
TIOTUpYyeMble TIONEThl HU C KOC-
Mojapoma balikonyp, Hu ¢ xoc-
Mmoppoma Kypy.

— Hospie nmpoextsl EKA
B cdepe cpecTB BbIBENEHNA U
MEXJYHApOJZHOE COTpySHIYe-
crBo. YUto coboit mpeacrasiser
HOBOE IIOKOJIEHMe HOcHuTenei
Next Generation?

— C 2004 ropa EKA peanu-
3yeT Tak HasbiBaeMylo Iloproro-
BUTEJIbHYIO NPOTpaMMy s Oy-
mymux craptos (FLPP), koropas
HaIlpaBJieHa Ha COBMeCTHBIE MC-
ClefloBaHMs M paspaboTKy Tex-
HOMOTMIT i OyAyliux HOCHK-

Kocmuueckne nccnenosaHust u texHonorum /02/ 2012

Teneli n passutua K 2020 rogy
HOBOTO  IIOKOJIEHMA  HOCHUTe-
neit Next Generation. IIporpam-
Ma MMEET MO3TAMHbIA MOJAXO0N U
obecreynBaeT U3ydeHUe M pas-
BUTYE PA3TIMIHBIX TEXHOIOTUYE-
CKUX pelLIeHMUiT, KOTOPbIe HOJDK-
HBI 3aBepINaTbCsA JIETHBIMU WC-
TIBITAHUAMU.

— B npoexre ExoMars 6y-
BeT POCCUIICKMIT YYacCTHMK.
OrpaHMYUTCA I €T0 PONb Ipe-
JOCTaBlieHNIeM HOCUTeNd WIN
ero BKIaj Oyger 60npmmmm?

— Mruccua ExoMars cra-
Her mnepsoit mumccueit EKA, B
KOTOpOJ IOBEPXHOCTb [JPYyTOI
IUTAaHeTBbl [O/DKHA Oyfer msyde-
Ha Be3fexofoM (MapCcoXofoMm).
OpHa 13 HayYHBIX 33/1a4 IIPOeK-
Ta — ObLIa /M >XM3Hb Ha Map-
ce,  ecnu u oHa emge TaM. OT-

BeT Ha 3TOT BOIPOC SABIAETCA
BeCbMa BOKHBIM C TOUKY 3PEHUA
HOATOTOBKM OYAYLIMX IVIOTH-
pyembIx sxcmepunmit Ha Kpac-
HYIO IUIaHeTYy.

Mpb1 B HacTosIee BpeMsi 06-
CY)XJjaeM C HallMIMM POCCUIICKM-
My Komreramu Gopmy u cogep-
JKaHNe HAlIero COTPYAHMYECTBa
B 9TOI1 obmactu. ITO COTPYA-
HIYeCTBO OyfleT OCYIeCTBIEHO
ExoMars B cOBMeCTHOV VHUIN-
aruse EKA / Pockocmoc, n 6y-
IIeT meicTBOBaTh Kak B 2016, Tak
un 2018 rr o OIpefeIeHNIo 3a-
Jad M IPaKTUYECKUX acIeKTOB
mpoekTa. VI B cBA3M C TeM, YTO
JaTa 3allycKa INepBOTO 3/IeMeH-
ta ExoMars yxe B Havyane 2016
rofia, MeperoBOpbl MAYT IIapai-
JIETIBHO C OOCYXK[ieHMeM TeXHU-
YeCKMX BOIIPOCOB B paMKax IT0fi-
roToBKu. Takum ob6pasoM, XOTs




ATEHTCTBA

EBpormerickoe KOcMMYecKoe areHTCTBO HAaXOAUTCA B ONHOM U3
KpacuBeituix 3ganmit Mocksbl: Ha CpereHcKoM OymbBape, foM Ne
6, xopmyc 1. 3paHme sBIsAETCA OOBEKTOM KyIbTYPHOTO HACTERNs
(demepanbHOTO 3HAYEHNA.

B konie XIX Beka B MockBe Hadajcsi 6yM JOXOLHBIX JOMOB. B nx
CTPOUTEIbCTBO MACCOBO MHBECTMPOBA/IN KYILBI ¥ IIPOMBIIUIEHHNUKI,
IIPOEKTHI 3[jAHNUII 3aKa3blBa/lV U3BECTHBIM apxmurekropam. He ocramach
B CTOpOHE M caMas M3BeCTHas CTpaxoBas KOMHaHUA Poccmitckoit
UMIIEpUM — CTPaxoBoe o6ecTBo «Poccis», OcHOBaHHOe B MapTe 1881
ropa. IIoHATHO, YTO JOXONHBIN JOM, KOTOPBIiI pellia HOCTPONUTD CTONb
U3BEeCTHasA KOMIAHMA, JO/DKEH ObUI mpousBect ¢ypop. IIpoekT 6b11
CaMBIM-CaMbIM: IIOMMMO U3BecTHOro apxurekropa H.M. IIpockypuuna,
6pu1 mpuBieden u AJVI. ¢or ToreH, a ussAmHas KOBaHas Orpaja,
COeIMHAIIIAsA [iBa KOPIIyCa, BBHINOJIHEHA IIO IPOEKTy apXUTeKTopa
O.B. Jleccuna. TexXHMYECKOMY OCHAINEHMIO [AOXOJHOIO [oMa ObLUIO
yAieleHO He MeHbllle BHMMAHMVSA: 3[jaHMe [O/DKHO OBIIO CTaTh OFHUM

M3 CaMbIX TEXHMYECKM COBEPIIEHHBIX U KoMpopTabenbHbIXx B MocKkse

# Hayasma XX Beka. B mopBase momMa moMeCTH/IM BOCEMb OTOIMTEIbHBIX
. KOTJIOB, HACOCbhI, BEHTU/IALMOHHbIE YCTaHOBKI/I. CI/ICTeMa BEHTU/IALUN
=S TO/DKHA ObITa He TObKO MOfIaBaTh B IIOMEIEHNS CBEXXIII BO3LYX, HO U
- . GWIBTPOBATH 1 YBIAXKHSITB €r0, 4 IPY HeOOXOAMMOCTH 1 IIOf0TPeBATh.
. / AneKTpoCcHAbKEHME U OCBEleHIEe oMa 0becriednBana COOCTBEHHAS
ﬂ," - ————, 9JIeKTpOCTaHLys, paboraromas Ha Hedru. [InTheBast Bofa fobbIBanach

U3 apTe3MaHCKOII CKBOXKVHBI, YXOZsLIell Ha 50-MeTOBYIO I/TyOuHY.

B pesynbrare nomyunnca JJom-gBopen, JJoM-KpemnocTb, COCTOAIMI
i U3 IBYX KOPIIyCOB ¥ 3aHMMAIOMII Ilenblii KBapTan. Camoe cuIbHOE
BIIEYAT/IEHNE IO CUX IOpP MPOM3BOAUT apXUTEKTypa 3TOTO KOMIIJIEKCA.
Tlaxxe dpaniysckuit apxutektop Jle Kop6iosbe, mpearaBumii B cBoe
BpeMs CHECTH BeCh MICTOPMYECKWIT LIEHTP Y IIOCTPOUTD «HOBYI0 MOCKBY»,
CYMTAJI €T0 CaMbIM KPAaCcUBBIM 37laHMEM B ropofie Hayaza XX Bexa.

ITocne peBomoLyy 3ech pasMelanch Poccniickoe TenerpadHoe
arentctBo (POCTA), I'maBHOe apTuinepuiickoe ympasiaeHre KpacHoit
Apmun, KomuccapuaT npocsemenns (rpe paborama H. K. Kpynckas),
6bIBajI 37leCh M BOXK/Ib MMUPOBOTO IposeTapyata Bragumup Jlenus. B
9TOM JiOMe B InTepaTypHOM oTxene (JInto) u pegakuyu rasersl «I'ymox»
B 1923 ropy paboran M.A. bynrakos. B fome Ha CpeTeHCKOM B pasHOe
BpeMs i yaénsle M. V. Asep6ax, B. JI. I'pexos, H. C. Kypnaxos, H. H.
Jlysun, V1. E. Tamm, A. E. ®epcman, P. @. I'ekkep, M3BeCTHBIN MaTeMATHK,
aBTOP MOIY/SIPHOTO COOPHNMKA 3afad /IS IOCTYMAKINX B By3bl M. VL
Ckanasy, apruct H. IT. Xmenés, 6anepuna Haranps BeccmeprHoBa. V3
HAIlX COBPEMEHHMKOB —BbIaoumiics xopeorpad 0. H. Tpuroposny
" CEMbA M3BECTHDIX MY3bIKaHTOB CKaHaBI/I, MI/[KPO6I/IO]IOT C MUPOBBIM
nmereM C. C. A6b130B, Ipodeccop Bsiciiero rearpaaIbHOTO YUMINILA UM.
b. B. llyxnna I'anuna BukroposHa Mopososa.

g

3a TOAbl, NpoIIEAIIE€ C MOMEHTA OKOHYaHNA CTPOUTE/IBCTBA, TOM,

KOHEYHO, M3MEHMJICS.

VrpadeHbl M IINWIeBUAHBIE 3aBeplieHMsa Ha OamHax. Kyma-to
Iemach CKYIbITYpHas IPyNIa Haj GpPOHTOHOM... [laxke IBeT dacamos
GBI COBCEM APYTOIL: He MPUBBIYHBIN IIECOYHBII, a ITTyGOKOTO KPACHOTO
1BeTa, Mofo6Ho aHcam6mio Kpemst n KpacHoit momagy. Tem He MeHee,
OH COXpPaHWJICA, HECMOTPS Ha Bce MOTpsAceHNs XX BeKa, ¥ ero 00K 7o
CHX TIOP OCTA€TCsl 3aTafJOYHBIM ¥ POMAaHTUYHBIM.

Kocmuyeckne nccnenoBaHust n texHonorum /02/ 2012
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ydacte Poccum He 3sadukcm-
POBaHO B YCIOBMAX JOTOBOPOB,
TeM He MeHee ACHO, 4To Poccus
6ymer ydyacrBoBath B ExoMars
C Hay4yHBIMM HpuboOpamy s
3amycka 3neMeHTOB B 2016T 1
2018r m BHeECET CyLIECTBEHHBIN
BKJIaJ] [JTaBHBIM 00pasoM B 2018r
CO CBOMM CITYCKaeMblil MOZY/IEM.

— B ogHOM U3 CBOMX MH-
TepBBIO BBI cO0OIMIN O Tpen-
cToAlleM IojieTe IPY30BbIX KO-
paoéneit ATV. Yro mpupger Ha
ero cMeny? Kakmne ¢pyHkuum n
BO3MO>KHOCTU OYIyT Yy HOBOTO
ammapara?

Kocmuueckne nccnenosaHust u texHonorum /02/ 2012

— S He roBopus, 4TO MpO-
rpaMMa 3asepuraercsa. C camoro
Hayasla OHa ObI/Ia HalpaBjIeHa Ha
CTPOUTENBCTBO CEMIU €EBPOIIEN-
CKUX I'py30BbIX cyfoB. Ha cerop-
HALIHUI IeHb TPY TaKUX CyJHA
OBUIM TTOCTPOEHBI M 3aIyILEeHBI.
V pBa 3amycka elje OXUAI0TCA.
Kpome TOro, Mbl ceifyac BefeM
neperoBopsl ¢ NASA o ToMm, 4TO
Mbl MOJK€M IIPeJOCTaBUTb Me-
CTO Ha 6 1 7 cymax. Bca mpuun-
Ha B TOM, 4TO MbI 6OJIbIIIE 3a1H-
TepecoBaHBI B HOBBIX pa3padorT-
Kax, a He B CEpUITHOM IIPOU3BOJ-
crBe. [Ina Hac ropasfo MHTepec-
Hee HaliT¥ KOMIIOHEHTbI U NydY-

IIVe TpaKTU4ecKyue paspaboTKu
ot ATV 1 IpUMeHNTD UX B Jpy-
TUX IIPOrpaMMax, KOTOpble MOT-
7 OBl CTaTh HALIMM BKIAZOM B
MKC. KoHe4yHO, MBI JOIKHBI
KOMIIEHCHpPOBATb Hallle IOTpe-
671eHMe 3/IeKTPOSHEepTuM, BO3MIY-
Xa U JIPYTUX PecypcoB CTAHIIL.
ITpaBoBasg cTpyKTypa corjalie-
Hua no MKC takoBa, 4TO 110 Ha-
IIIVIM JOTOBOPHBIM OTHOLIEHVSAM
¢ NASA wmbl 6yzeM omnadnBath
UM 32 PeCypCBhI.

Kak BpI sHaere, EKA cama He
CTPOMUT KOCMMYECKME KOpabmiL.
OHM CTpoOATCA HAIIMMU IOAPAL-
YMKaMU OT IPOMBIIUICHHOCTH,




KOTOpbIE ,E[e]?[CTBYIOT Ha OCHOBa-
HUM 3aKa30B. /I MBI ¥ OHU OYeHb

3aMHTEPeCOBAaHbl B MCIIO/Ib30Ba-
HUM UIMEIOLIETOCA ITOTE€HIMaia
ATV st gpyrux 6yAyimx npoex-
ToB. Ha maHHOM 3Tame He COBCceM
SICHO, YeM VIMEHHO OyfieT 3aMeHe-
HOo ATV. U mp1 8 EKA 1 eBpomeii-
CKasa HPOMI)IHI}ICHHOCTI) I/I3Y‘-IaIOT
HECKOJIbKO BapUAHTOB, HO OKOH-
YaTe/IbHOI'O pe].HeHI/IH IIOKa HET.

— Ha mammx rmasax mpo-
XOOUT TEPBBIA TONET YacT-
HOTO KOCMMYECKOTO KOpabmsa
Dragon, cosgaHHOro Komma-
Hueii SpaceX. Bama oueHka co-

OBITHSA U MEePCHeKTUB YaCTHDIX
KOMIIaHWUI1, MO3BOIUT U UX pa-
60Ta caemaTh OMLKHIIA KOCMOC
pmocrynHee? EBpomneiickad KoM-
nmaHuA Astrium npemmoXxuIa
CBOIO KOHIIEMIINIO KOPAOs A
KocMOTypucToB - SpacePlane.
Kax BpI onjeHuTE IPOEKT, CMO-
IyT 1M eBpoNeiilibl NPUHATH
TeMII aMepUKaHIeB IO YacT-
HbIM MHMIIIATVIBaM B KOcMoce?

— I xoren 6bI cenaTh OFHO
3aMedYaHue B IIEPBYIO O4Yepenb.
Boobie roBopsi, Bce mam mod-
TU BCe HOCTVOKEHUA B 001acTu
OCBOEHMSI KOCMUYECKOTo IIpo-
CTpaHCTBa Ha 3amafie ObUIM cfie-
JIAHBl YaCTHBIMM  KOMIIAHUA-
mu. Hampumep, aMepuKaHCKuMit
Boeing paspaboran u samycTun
Creiic martn, n EBpomeitckuit
EADS saBnsercsa ronoBHBIM pas-
paboTYMKOM HaIllero TPY30BO-
ro kopabnst ATV. To ectp, 51 He
BIDKY HUYEr0 HeOOBIYHOTO B
TOM, 4T0 SpaceX paspaboran u
ycnemno sanyctun Dragon. Pas-
HUIIA, IO-BUJUMOMY, B TOM, 4TO
6osblIasi 4acTb YAaCTHBIX [ie-
Her ObUIa BJIOXKEHA B JOCTVDKE-
HUe 9ToN 1enn. Iasa MeHs Takoe
pasBuUTIE COOBITMII ITOKA3BIBAET,
YTO KOCMOC CTAaHOBUTCSI BCe 6711~
JKe K Halell IIOBCeTHEBHON Je-
JI0OBOJI KM3HU, 4TO, 63yC/I0BHO,
IIOJIOXKMTE/IbHO, TaK KaK IOABIA-
I0TCS1 HOBBIe UTPOKY Ha PBIHKE.

Cpemnaer mu 3T0 KocMoc 60-
7lee JOCTYIHBIM — abCOMIOTHO,
TaKk Kak maprHepst MKC 6ymyt
UMeTb ellle OffHO CPeACTBO [io-
CTaBKM U BO3BpalleHNsA Ha 3eM-
JII0 TPY30B U, B KOHEYHOM Cue-
Te, oKumaxeit. Jusepcnduxa-
1M TPAaHCHOPTHBIX CPeCTB, He-
COMHEHHO, [Ie/laéT BCIO CUCTEMY
60ree 6e30macHON 1 HAJEKHOIL.
Yro kxacaercd YacCTHBIX MHUIIMA-
TUB €BPONENCKMX KOMIIAHMII II0
KOCMOCY, 51 He MOTYy He IIpUBeT-
CTBOBATb MX. VI 1 6bI He CTaBWI UX
mpoTuB yacTHOro 6msHeca CIIA,
IIOTOMY 4YTO MOl OMIBIT IOfCKa-
3bIBaeT MHe, YTO CaMbIMM YCIIeIl-
HBIMM KOCMMYECKMMM IIPOEKTa-
MM SIBJIAIOTCA Te, KOTOpble OCHO-
BaHbI Ha COTPY/JHMYECTBE.

— Kurraii cranoBuTcs Bech-
Ma cepbe3HbIM IIAPTHEPOM B KOC-
mmrgeckoii cdepe. Ecrs mn y EKA
IUIaHBI AKTMBU3UPOBATh COTPYA-
HITYECTBO C 3TOI CTPaHOIA.

— EKA u Kuraii corpynnu-
YalOT BO MHOTMX 00/1acTAX, 0Co-
6eHHO B 00racTu Hayk o 3eM-
e ¥ KocMumdeckux Hayk. EKA
IPUHAT yYacTHe C CBOMMU M3-
MepUTENIbHBIMU IpubopaMu B
Kuraiickoit ITporpamme Double
Star f1s1 M3ydeHWst B3aMMOCBSA-
su ConmHula — 3eMna U usyde-
Hust MarHutocdepst. CoTpynHM-
4eCTBO OBI/IO BeCbMa YCIIELIHBIM.

B obmactm Hayk o 3em-
ne EKA u Kurait paboraior
Hajl IIPOEKTOM IIOfi HasBaHMEM
Dragon, B KOTOPOM 3aHATbI OKO-
710 500 y4eHBIX ¢ 06eUX CTOPOH,
IIPOBOJAIINX WCCIENOBAHNA B
obmact atMoCepHON XUMMNI,
HABOJHEHMII,  3eMJIETIONIb30Ba-
HyA 1 T.7. ITo mpoekTy 6b1M 110-
JTy4eHBI BayKHbIE Pe3y/IbTaT.

— EKA - o Ko/1eKTuB-
HOTO TPy/ia M JOCTIDKeHmii. EB-
poma 3aciyXmwia IpaBo Ha3bl-
BaTbcA MUgEepoM B cdepe Koc-
MUYEeCKOTO COTPYFHIYECTBA U
Koonepamyuu. Moryr nm crpa-
HBI, TOIBKO CTYNUBIINE HA IYTh
NPAKTNYecKoli  KOCMOHAaBTHU-
KU M He BXOAsAlIe B COOCTBEH-
Ho apean EBpocorosa Hamaguth
B3anmopeiicteue ¢ EKA? Bos-
MO>XHO 1M MOTy4eHMe CTaTyca
Habmogarena B EKA, ckaxkewm,
BiA TaKoJ cTpaHbl, Kak Kasax-
craH?

— EKA saBnaerca Espomneii-
CKOJI OpraHusanyeil KocMmmde-
CKMX WCCNIEeJOBAaHUIl, KOTOpas
OTKpBITa [JI1 MEXAYHapOJHO-
ro coTpypsHuuecTBa. Pemenne o
IIpUBJIEYEHUN K MEXTYHAPOJHO-
MY COTPYLHIYECTBY IPMHIMAET-
csa EKA u rocygapctBammu — ero
YWIeHaMM Ha OCHOBe IIpOrpaMM-
HBIX TOTpebHOCTelt AreHTcTBa. B

Heoduyuanvnuiii nepesoo
€ anznuiicKkozo

IToozomosuna dnveupa Xanxo.

ATEHTCTBA
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HAYKA

Mnobnemb! U NeNCNeKTUBLI
Ka3aXCTAHCKOM KOCMUUECKON HAYKM

AcTpoHOMHYECKHE H
acTpofhH3HYecKHe HeeneaoBaHHA
B Kasaxcrane 6omee 50 ner
IpOBOAATCA (YHAAMEHTA/IbHbIE
U IpUKIaJHble Hay4dHble MCCTIe-
noBaHUA B 06/1aCTM KOCMOJIO-
ruy, GU3UKIA ¥ 9BOTIOLNM 3Be3,
3Be3[JHBIX CHCTEM I BHEramak-
TUYECKUX OODBEKTOB,
HBIX MCCIeNOBaHMil 1 Habmozme-
HUJ UCKYCCTBEHHBIX CIYTHUKOB
3emnn.

IJTAHET-

14  KocMuueckue nccnenosaHus v TexHonorim /02/ 2012

XXyma6ek XKAHTAEB —

[OKTOp U3MKO-MaTEMATUUECKMX HAYK,
npe3naeHT AO «HauMoHanbHbIN LEHTP KOCMUYECKUX

MccnenoBaHuii U TEXHOMOrUin»

Neonnpg YEMUH —

[LIOKTOp (DM3MKO-MaTeMaTUYeCKUX Hayk, npodeccop,
HaYanbHWK OTAeNa NepcrneKkTUBHLIX acTPOU3NYECKUX UCCNEAOBAHMI
OTOO «AcTpodu3nyecKnin MHCTUTYT UM. B.I.DeceHkoBa»

B nocnegHme ropipl momyye-
HBI C/IEAYIOIE Ba)KHENne pe-
3y/IbTAThL:

Paspaborana  yHuduum-
poBaHHasA MOJENb [IA pPacyé-
Ta CIEKTPOB IOITIOLIEHNS aK-
TUBHBIX sfiep ramaktuk (AAT),
BKIIOYAOIast B cebsl pacyérs
OVUHAMUKYA U CBOJCTB KOCMU-
4ecKolt IIasMbl B IIOJIe M3JIyde-
HUS, @ TAK)Ke PACYEThI CIIEKTPOB
B pasIMYHBIX AyamnasoHax. IIpo-
BOZMMbBIe PabOThI 10 U3YYEHUIO
aKTVBHBIX fAfep TaTaKTYK IONy-
YVIM IUPOKOe MeXYHApOTHOE
IIpU3HaHUe, YTO BBIPAsUIOCh
B COTpYJHMYECTBE C 3apybex-
HBIMU Y4EHBIMM B paMKax pas-
JIMYHBIX MEX/YHAPOJHBIX IIPO-
€KTOB, B TOM 4mciae VIHcTuty-
ta ActpoHomun Kembpumxcko-
ro yHmBepcurera (Bemmuxobpu-
taHus), KopHenbckoro yHuBep-
curera (CIIA), TocymapcrBeH-
HOTO aCTPOHOMMYECKOTO MHCTHU-
tyra uM. Ilrepu6epra (FANIII
MIVY, Poccus), MemoHcKoit 06-
cepBaropuu (®Ppannusa). B Ha-
cTosllee BpeMs U3YYEHBI CIIEK-
TphI 6071ee cotan AT, criekTpsI
601ee 40 06BEKTOB HAGMIONAOT-
€Sl PETY/APHO JIIA NCCIIeNOBAHNA
[IePEMEHHOCTI MX U3/TYYEHSL.

B 2006 romy OTKpBHIT yHM-
kanpHbll 00bexT Th4-4, ciekTp
KOTOPOrO  IpeBpaTtuiaci U3
3BE3JJHOTO B CIIEKTP TUIIMYHOI

IUTAHETapHOM TYMaHHOCTM 32
HemonHble 20 mer. XonmomHasa Be
3Be3fla IpeBpaTWIaCh B IUIaHe-
TAPHYI0 TYMaHHOCTb, U IIpef-
cTaBysieT cobOJl TOpSAYyI0 LieH-
TPAJIbHYIO 3BE3[y, OKPY>KEHHYIO
0607104KOJI HarpeToro MOHU30-
BaHHOTO rasa.

OTKpBITO  TOATBEPXKJEHO
Ha/lu4ye Jelpeccuyl MHOIJole-
HMs aMMMaKa B CEBEpHOM IIO-
nymwapuu IOnurepa. Briabne-
HbI paHee HeM3BECTHbIE OCOOEH-
HOCTHM B XapaKTepe LIMPOTHOTO
pacnpenenieHnsi MOJIEKY/LIPHO-
rO IOIJIOIIeHMsI Ha KPYITHENIINX
IUIAHeTaX COJIHEYHON CMUCTEMBL
BriepBble COCTaBIEHBI — AT/IACHI
npoduell MOIOC MOITIONIEHN
MeTaHa I10 M3MepPEeHVsIM Ha pas-
HbIX mnporax CaTypHa. Pesys-
TAaThl VCC/IE[JOBAHUI IIPEACTaB-
JIeHBl OTHE/IbHBIM pasfenioM B
TpexrofmyHslit oryetr Komuccnn
10 ¢u3uKe IJTAaHET U CIYTHUKOB
TenepanpHOil Accambiee Mex-
IYHApOJHOr0 ACTPOHOMMYECKO-
ro Corsa (2009 rox).

Cospan NIPOrpaMMHBbII
KOMIUIEKC 00paboTKu HaseM-
HBIX ONTUYECKUX HAOIOIeHIIT
ISl VAEHTUPUKANUM KOCMM-
yeckux ammapaTtoB (KA). Bmep-
Bble B €[UHBI aBTOMATU3UPO-
BAaHHBIII KOMIUIEKC 00BefIHEHBI
[POTpaMMBbl, IIpefHa3HauYeHHbIe
st o6paborku u aHamusa ¢$o-




TOMETPUYECKON M KOOpAVHAT-
Holt nHpopmanym o I'CC.

CucTema MOHHTOPHHIA H

NPOrHo3a KOCMHYECKOH Norofb!

ITporpamma COBpeMeH-
HBIX JMCCIefoBaHMii B obma-
CTH CONHEYHO-3€MHOI (USUKN
BK/IIOYAeT CJIeflyIoliyie OCHOB-
Hble HallpaB/ICHNS:

®  MeXIUIaHeTHas cpefia,
IOVHaMMKa COJHEYHOTO BeTpa U

€ro B3alMOJEICTBUE C MarHU-
tocepoit 3emn;

® 1oHOChEepHO-MarHu-
Toc(epHbIe B3aUMOJEICTBIL;

®  BO3JENCTBUME COJHEY-
HOJl aKTMBHOCTM HAa BEPXHIOI
(h>120 kM) u cpepnioto (h~12-
120 xM) aT™Mochepy 3emiu;

®  BIMsHME KOCMUYECKNX
¢akTOpoB (PUTMOB CONHEYHON
" reo(pM3NIECKOil AKTUBHOCTH,
reOMarHUTHBIX BO3MYILEHNIT) Ha
6rocdepy u yenoseka;

®  BIMsIHME KOCMMYECKUX
¢daxropoB (Bapmaruit ConHeY-
HOII 1 re0pU3UIECKOTT AKTUBHO-
CTM) Ha COCTOSIHME TEXHNYECKUX
CPEJICTB M CTIO>KHBIX TEXHOJIOTH-
YECKUX CUCTEM.

Ha pagmonomurore «Op-
OuTa» CO3MAH aIlIApaTHBLI KOM-
IUTEKC I M3MepeHsI II0TOKa pa-
muousnydernst CONMHIP, a Tak-
JKe OITWYEeCKNe YCTAHOBKMU pe-
TUCTpALMY  SMUCCHM  HOYHO-
ro Heba. YiydlileHa paspeLiaro-
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asi CIOCOOHOCTb PafMOMETPOB
I/l PEeruCTpalyi KOPOTKOXKMUBY-
VX BCIVIECKOB PajMiOM3Ty4eHN
ConHIla, YTO TO3BOIMIO 3aperu-
CTpUpPOBATh U MPOAHATIN3NPOBATh
TOHKYI0 BPEMEHHYIO CTPYKTYpy
KOPOTKOXXMBYLIMX PpaJMOBCILIe-
CKOB BO BpeM:I aKTVBHBIX IIPOLiec-
coB Ha Cosnnuie B Teyenne 2010 1.

O6bennHeHBl B eAMHYIO
CeTb Ha3eMHBIE YCTaHOBKM IIO
perucrpanuym KOCMWYECKUX JIy-
4ell, pacIloIOKeHHbIe Ha BBICO-
Tax 806, 1700 1 3340 MmeTpoB Hap
YPOBHEM MOPHl.

HauxonannLHaa cHcTema

KOCMH4€CKOro MIOHHTOpHHIa

Briepsrie B Kasaxcrane cos-
IaHa HazeMHas MHPPACTPyKTypa
HaumoHanbHOM cuCTEMBI KOC-
mmyeckoro Mmonuropunra PK, B
COCTaB KOTOPOJI BXOJAT:

® IBa KpyNHEMNX B
Cpepueit  Asum, ceprudpunu-
POBaHHBIX Ha MEXIYHapOLHOM
YpOBHe LieHTpa IpueMa 1 obpa-
60TkM pauHbIX /133 B AcTane u
Anmarsl. O6a nenrpa GyHKIM-
OHMPYIOT B IIPOU3BO/ICTBEHHOM
puTMe U 00eCHednBAIOT pery-
JISIPHOE IIOKPBITUE TEPPUTOPUU
Pecrry6rmkn Kasaxcran u mpum-
JIETAIONINX TOCYHAPCTB OITUKO-
9/IEKTPOHHBIMU U1 PafIO/IOKaLIN-
OHHBIMI KOCMUYECKVMU CHUM-
KaMJ C IIPOCTPAHCTBEHHBIM pas-
peuieHneM oT 6M 0 1KM B pe-
JKMMe IPsSIMOro cOpoca;

®  apxumB IUPOBBIX KOC-
MUYECKUX CHUMKOB TEpPUTO-
pun PK, B KOTOpOM HaKamiu-
BAIOTCA  JaHHbIE CO CHYTHU-
koB NOAA/AVHRR (c 1998
r.), TERRA 1 AQUA/MODIS (c
2001 r.), IRS/PAN/LISS/AWIFS
(c 2004 r.), RADARSAT (c 2005
r.). ApXBHbIe TaHHbIE VCIIO/b-
3YIOTCA O U3Y4eHUsA MOJIrO-
BpeMEHHBIX M3MEHEHUIl OKpY-
JKarollen cpeibl;

®  pasBepHyTa CeTb IOJ-
CIyTHUKOBBIX ITOJIMTOHOB, IIOJ-
rOTOBJIEHBI IIPOTPaMMBI U pas3pa-
6OTaHbl METORMKM IIPOBEJEHIS
CIIEKTPOMETPUYECKNX M3Mepe-
HUIT ¥ cOOpa Ha3eMHBIX AaHHBIX,

Kocmuueckne nccnenosaHust u texHonorum /02/ 2012

HEOOXOMMBIX /I KannOPOBKI
M TEMAaTUYECKOTO Aemndpupo-
BaHMS KOCMMYECKUX CHUMKOB,
BepudUKaluMy METORUK pelle-
HIA 3a5a4 MOHUTOPVHIA.

B 2010 r. AO «Haumonanb-
HBIJI LIEHTP KOCMMYECKNX MCCTIe-
OOBAaHMII U TEXHONOTUI» CTaj
TIOJTHONIPABHBIM WIEHOM MeX-
IyHapomHoro mpoekTa «Sentinel
Asia», OpraHM30BaHHOTO KOC-
MUYECKVMMH areHTCTBaMU CTPaH
A3MaTCKO-TMXOOKEAaHCKOTO  pe-
T'MOHA ¥ HallpaB/IeHHOT'O Ha I7I0-
6a/IbHBII KOCMIYECKIIT MOHITO-
PUHT YPe3BBIYAMHbBIX CUTYaL[il
¥ CTUXUITHBIX Oe[CTBUIT METOTA-
MU AMCTAaHLMOHHOTO 30H[UPO-
BaHUs 3eMIIN.

MepcneKTHBbLI Pa3BHTHA

Ka3aXCTAHCKHX KOCMH4YECKHX
HCCNel0BaHHA H TeXHOMNOrHH

PasBurue KOCMIYECKIX
TEXHOJIOTUII MOJKET IIPOMCXO-
OUTh VCK/IIOYUTETbHO 3a CYeT
COOCTBeHHBIX ycunuil. VIMeHHO
cO3[jaHMe TepelfoBbIX KOCMMYe-
CKMX TEXHOJIOTUII 3a CYET OTede-
CTBEHHBIX MHTEJIEKTYa/lbHBIX U
TEXHOJIOTMYECKIX PecypcoB obe-
CIIeYnT HAlMOHA/IbHYIO Oe3omac-
HOCTb U Pa3BUTME IKOHOMUKIL.

s peammsanym Crpareru-
YecKoro maaHa HaimonanbHOTO
KOCMMYEeCKOro areHTcrsa Pecrry-
61mmku Kasaxcral, TeXHOMOrmye-
CKOTO COIPOBOXKJEHMA 3apPOK-
JAKOLIENCA KOCMIYECKON OTpac-
I HEeOOXOOMMO CO3[aTh MOII]-
HYI0 Hay4HO-TE€XHOJIOTMYECKYIO
623y MIPOBOTO YPOBHHL.

1. anbHeiiee pa3BuTHe
acTpodU3MIeCKNX  MCCIefoBa-
HMII CBA3BIBAETCA C IPOBEIEHM-
eM JICC/IeflOBaHUI IIPVMHLIMAIN-
a/IbHO HOBBIMMU MeTojgaMu. Peub
nger 06 MUCIONb30BaHUM Tejle-
CKOIIOB KOCMMYECKOro 6asupo-
BaHNA, KOTOpBle ITO3BOJIAT Cy-
I[eCTBEHHbIM 00pa3oM paciin-
puTb 0671acTb BHEATMOC(HEPHBIX
JCCIIEIOBAHNII  aCTPOHOMITYE-
CKUX OODBEKTOB. DTO IO3BOIUT
OCYIeCTBUTb MHTEIPALIMIO B MU-
pOBble HAyYHO-TeXHMYeCKUe U
VIHHOBAIIVIOHHBIE TIPOLIeCChI.

HepBbIM marom B 3TOM

HaIpaB/IeHNNI SIBJISIET-
ca  ¢QopmupoBaHume  cospe-
MEHHOTO MHpOpPMALMOHHO-
TEXHOJIOTMIECKOTO Oasuca

aCTPOHOMMYECKUX  UCCNIEH0Ba-
HIJ IIyTE€M CO3[JaHMA Ka3aXCTaH-
CKOTO IIeHTpa IO Tpuemy u 06-
paboTke KOCMMYECKOV MHPOP-
ManuMu C OpOUTATIbHBIX Tele-
CKOIIOB. JTO IIO3BOMUT Kasax-
CTAaHCKMM aCTPOHOMaM IIPUHATD
yJacTue, HallpuMep, B KPYITHOM
MEX/I[yHapOJHOM KOCMIYeCKOM
npoexTe «BcemupHas KocMumde-
ckas obcepBaropusi — YbTpa-
¢uoner» (BKO-YO).

BropeiM 1marom ABnAgeTcA
¢dbopMupoBaHIe Ka3axCTaHCKON
Hay4HOJ1 IporpaMMbl Ha Op6u-
TaTbHOM KOCMIYECKOM Telle-
cxomne «Crexrp-Y®», koropas
BK/IIOYAET:

®  lCcClefoBaHME aCTPO-
dusnIeckux OOBEKTOB C aHO-
Ma/JbHBIMM M3MEHeHUsMM Oie-
CKa C Lebl0 OIpefeneHMs MUX
($U3NIECKOTO MEXaHU3MA;

®  lcClefloBaHMe IIPOAB-
JIEHM/I KOMETHOM aKTMBHOCTHU
OKOJIO 3B€3[; IO CIIEKTPa/lbHBIM
mHNAM B Y@ — crekTpe 1 BbI-
ABTICHNE MEXaHM3MOB MX Ka-
CKAJIHOTO Pa3pyIIeHNs;

) HCCTIelOBaHIe CBOJICTB
HEMTPUHO-AHTUHENTPUHHOTO
KOHIJIOMepaTa [jIi OMNMCaHMSA
TEMHOI MaTepuu;

®  lcclefoBaHMe CBOJICTB
U3Ty4eHUsA MEeXKIaTaKTU4eCcKo
cpenbl B HecTalMoHapHoOi Bce-
JIEHHOIA.

B obnactm wmccnemoBaHmit
OKOJI03€MHOTO  KOCMMYECKOTO
npocrpancTba K 2018 ropy ma-
Hupyercsa QopMupoBaHue Ka-
3aXCTAHCKOTO CETMEHTA  I7I0-
6a/IbHON  CUCTEMBl Habmofe-
HIA 32 KOCMMYECKMM MYCOPOM
" (QYHKIVOHMPYOLUUMU OpOuU-
TaJIbHBIMM anmnapaTamyu. OCHOB-
Hble 3a/la4l CerMeHTa:

®  SKOJIOTMYECKUII MOHM-
TOPMHT OKOJIO3€MHOT0 KOCMMYe-
CKOTO IIPOCTPAHCTBA, HOPMUPO-
BaHNe KaTajora 0ObeKTOB KOC-
MIYeCKOTO MYCOpa, M3ydeHNe UX
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buBMUECKUX CBOJCTB U BEPOAT-
HbIX MUCTOYHIKOB 0OPa30BaHINS;

e  cosgaHue MHpoOpMaIM-
OHHBIX CHCTeM [/ [IPOTHO3a 3a-
COPEHHOCTU KOCMUYECKOTO IIPO-
CTPaHCTBA ¥ ee ONACHOCTY /A
KOCMMYECKMX TIOJIeTOB;

e  uHPOPMALMOHHOE CO-
IIPOBOX/EHME COODBITHIT OIac-
HOTO COMDKEHNA KOCMMYECKMX
00BEKTOB U UX HEKOHTPOIUPYe-
MOTO BXOJja B IUIOTHbIE CJIOM aT-
MocGepbl.

B o6mactu  comHe4HO-
3eMHOII pu3uKM:

PasBurne VCCIeNOBAHNI
COJTHEYHO-3eMHOJ (DUSUKU CBSA-
3aHO C COBEpUICHCTBOBaHUEM
PafMoacTpOHOMIYECKUX METO-
TOB /I pelIeHM:A CIeRyIoINX
3ajjaq:

®  ucciaenoBaHue pusnde-
CKMX MEXaHU3MOB B3aMMOfeil-
CTBUA KOMIIOHEHT «aTMocdepa-
noHocdepa-mMaruurochepa» u
IIPOIIECCOB IIepeHOCa SHEepTum,
OIIpefieIAOIUX CTPYKTYPY U AM-
HaMUKy GIVKHET0 KOCMOCa;

®  ompefielieHNe 3aKOHO-
MEpPHOCTEJl TMOBefleHNs TeoMar-
HUTHOTO M 3JIEKTPUYECKOTO II0-
nein Hap KasaxcTaHoM C IIebIO
BBIJIE/ICHNS TIEPUOJOB HEraTyB-
HOTO BO3/IEMCTBUSA KOCMUYECKOI
[IOTO/bI Ha HAa3eMHbIE TEXHOJIO-
IUYeCcKUe CUCTEMBI.

®  Cos3fjaHMe  MaTeMaTu-
YecKMX MOJe/Iell M MEeTOfIOB /I
paspaboTkyu MHGOPMALVIOHHBIX
CHUCTeM TIPOTHO3MPOBAHUSA BIIM-
AHMA KOCMMYECKO ITOrofbl Ha
IIPOIIeCChl, MPOUCXOAAIIE B
reo-, 6mo- u TexxHocdepe.

Co3maHme  Ka3axXCTaHCKO-
r0  HayYHO-TEXHOTOIMYECKOTO
CIIlyTHMKA IO3BOIMT  PacIIy-
PUTh MCCIIEROBaHMUs MOHOChEp-
HBIX IIPOLIECCOB U WX BJIMSHUS
Ha CBOJICTBA 3T€KTPOMAarHUTHO-
O OIS 3eMIIN.

B o6mactu cosmaHusA OT-
pacieBbIX TeMAaTMYeCKMX IOf-
cucreM HanmoHanbHON cucre-
MBI KOCMWY€CKOTO MOHUTOPVH-
ra IaHUPYeTCs:

KocMmuyeckme nccnepgosaHust u TexHonorum /02/ 2012

17



18 Kocmuyeckue nccneposanms u TexHonorum /02/ 2012




®  pasBUTHE U IPOJIBIDKE-
HHUe TEeXHOJOTMI IpUMeHEeHMs
HDAHHBIX KOCMMYECKOJ OITuYe-
CKOI1 M paJii0/IOKALIIOHHON Che-
MOK BBICOKOTO M CBEPXBBICOKO-
IO paspelleHMs [ pelleHNs
COIMANbHO-9KOHOMMYECKUX 3a-
a4 (MOHUTOPMHI Ype3BbIYail-
HBIX CUTYyalMil ¥ OKpY>Kalollei
Cpenbl, BKIIOYas IIPOMBINIIECH-
HYIO ¥ TOPOACKYIO MHPPACTPYyK-
TYpy, CENbCKOXO3AMICTBEHHOTO
[IPOM3BOJCTBA, [OOBIYM IIOJIe3-
HBIX MCKOIIaeMBbIX, OLIEHKAa BO3-
IeICTBUS M3MEeHEeHUI KauMmarTa
Ha 6110- 1 TexHOChEPY U [ip.);

®  CO3JjaHMe CeTU OTpac-
JIEBBIX M PETMOHANIbHBIX CUTYa-
LIMOHHBIX IIeHTPOB KOCMIYeCKO-
IO MOHUTOPWHI?;

®  pasBUTHE IIPUKIAIHO-
r0 IPOrPaMMHOrO ObecredeHns
I TeMaTU4ecKoil 06paboTKu
maHHbIX [1113, B ToM yncne ¢ KA
33 PK.

4. PagpabaTbIBalOTCA MHHOBA-
LIMOHHBbIE Ha3eMHO-KOCMITIeCKye
TEXHOJIOTMI JICCIIEIOBAHUA Teo-
IMHAMMYECKNX IIPOLIECCOB B 3eM-
HOJ1 KOpe, OCHOBaHHbIe Ha IIpJMe-
HeHuy GPS-TexHoMmOTNMI U MHTEP-
(bepoMeTprUeCcKIX METOJ0B KOC-
MIYeCKOTO 30HAMPOBaHMA 3eMIIN,
a TaloKe MeTOIOB MaTeMaTI4ecKo-
IO MOJE/MVPOBAHV TeORVMHAMM-
YECKMX IIPOLIECCOB B 3eMHOM KOPE.

B umemax mpepmympexpe-
HUS U yMeHblIeHMs yuep6a ot
3eMJIETPSICEHMIT  HEOOXOAUMO
CO3flaHNe CUCTeMbl Ha3eMHO-
KOCMHIYECKOTO  TeofiuHaMude-
CKOTO MOHMTOPMHTA CeliCMOaK-
TUBHBIX PETMOHOB PeCIyOIIVKIL.
Pacmmpenne uccnegoBanmit Kak
II0 MOJIeTPOBAHUIO IIPOLIECCOB
B 3e€MHOJl KOpe, TaK ¥ IIO pas-
BUTHIO ceTell HabIomeHmin 06y-
CIaB/IMBAETCS TEM, YTO IS 00e-
CIIeYeHMsI VX 1eJIeBOTO Ha3Hade-
HUSI OHU JJOJDKHBI OBITD [IpefiCcTa-
BUTETIbHBIMI, & B Ufieajie — OXBa-
TBIBaTb BeCh PETMOH C OIpefie-
JIEHHBIM 9HepreTM4eckuM IIO-
poromM MpOABIEHUA CENCMUY-
HocTtu. ITo3TOMY mpencTaBisaeT-
Cs HeOOXO[NVMBIM IIPOJBUTATH
CYIIeCTBYIOLIYIO CeThb Habmofe-

HIIA, B IEPBYIO oyepefb, Ha Boc-
Tok 1 CeBepo-BocToK, B paitloHbI
JI>KyHTapuy — IepexofHyIo 30Hy
K AJITal0, U3BECTHYIO CUJIBHBIMU
CeICMUYIECKVMI COOBITUSAMIL.

TeXHHyeckHe cpeacTBa

H3Y4eHHA Kocvioca
VHHOBaMOHHAasA MOMUTHUKA
HanmmoHanbHOTO  KOCMUYECKO-
ro areHrcrsa Pecmy6rmukn Ka-
3aXCTaH HallpaB/leHa Ha CO3Ja-
HIe BCeX 3/IEMEHTOB TEXHOJIO-
TUYECKOIl LelOYKM — OT Hayd-
HBIX MICCIEJOBAHMII IO TeXHUYe-
CKOJI 9KCIUTyaTallM ¥ KOMMep-
YeCcKOTO WCHO/Nb30BaHUA KOC-
MIYECKOl TeXHUKM M TeXHO-
7oTHit. 3apoXjaeTcss HayKoeM-
Kad, CIOXKHasd B TeXHOJIOTMYe-
CKOM OTHOILEHVM OTPacib, Tpe-
OyIoIass MOIIHON Hay4HOI MO~
[eP>KKI ¥ COTIPOBOXK/EHSL.
CoBpeMeHHbIE TEMIIbI Pa3BU-
THA KOCMITIECKON HayKI U COIPsI-
JKEHHBIX C Hell oTpacieil Tpeby-
I0T YHUKAJIBHOTO JOPOTOCTOSILie-
r0 0OOpPYHOBAHMA M AMNAPATYPbL
Ocobble TpeOOBaHMS NPEXbABIA-
0TCS K OIIepaTUBHOCTI ¥ METOZIaM
06paboTKM KOCMIYeCKoit MHPOP-
Manun. IToaToMy 1A yCHeNHOro
PasBUTUA KOCMUYECKUX VICCTIETO-
BaHMII ¥ TEXHOJIOTMIT HeoOXOmu-
MBI 3HaYMTeTbHbIC MaTepUaIbHbIe
3aTpaThl Ha CO3[jaHME HAy4HO-
TEXHO/IOTMYECKON ¥ OIIBITHO-
9KCIIePYMEHTA/IbHO 0as3blL.

HoBbie MeToALI HCCNeA0BaHHA

JanbHero Kocvoca

K HacToseMy BpeMeHM M1-
poBast acTpodusmueckas Hayka
HaXOIMTCA Ha OCTpME CO3JaHNA
HOBBIX (PM3MYECKMX IIPEfCTaB-
JIEHWIA O CTPOEHMM ¥ 3BOJIIOLIVIN
BceneHHOI1, OTKPBITIA HOBBIX 3a-
KOHOB MUKPO- ¥ MAKPOMUPA.

COBMECTHO CO CIleruann-
cramu  VIHcTuMTyTa  acTpoHO-
mun PAH — ronoBHOI Hayy-
HOJl OpraHu3alyuy II0 MpOeK-
Ty «BcemupHas KocMmyecKas
obcepBaropuss — Ynabrpaduo-
net», OYTII «HIIO um JlaBou-
KMHa» TIJIAHUPYeTCA CO3[aHue
Ka3aXCTaHCKOTO  PerMOHATbHO-

ro llenTpa npuema u nepepaun
Hay4HOll MHQpOpManmMu ¢ Koc-
MI4EeCKoro Teneckona «CrekTp
— YO». byayT MmogepHU3MpOBa-
HbI Ha3eMHbIe ONTHYEeCKIe Cpef-
CTBa I CONPOBOKIEHNSA KOC-
MI4YecKux oo6bekToB. Kasaxcran-
CKas IporpaMma Hay4YHBIX 9KC-
IEepUMEHTOB Ha KOCMUYECKOM
teneckore «Criektp — Y®», Kak
OTMeYa/I0Ch BBIIle, OYeT BKIIIO-
4aTh MCCIEOBAHNSA OOBEKTOB
C QaHOMAaJIbHBIMU WU3MEHEHMV-
My 6O71ecKa; MCCIefOBaHMsl IIPO-
SAIBJIEHUIT KOMETHOM aKTMBHOCTU
OKO/I0 3Be3[] B fAmamas3oHe YO
— CIIeKTpa; pasBUTME YMC/IEH-
HOW MO 3BOMIOINUN aKTUB-
HBIX AJiep Ta/laKTUK, MCCIefoBa-
HUS (PUBNIECKUX CBOJICTB TeM-
HOIi MaTepuu U IpyTue.

BakHol KOMIIOHEHTOII KOC-
MUYECKUX MCCIeOBaHUI SBILA-
ercs HaseMHbI1 cermeHT. C Iie-
b0 (GOPMUPOBAHUA — CUJIBHO-
ro QyHgaMeHTa OTeYeCTBEHHOI
ACTPOHOMMYECKOM HayKM IIIa-
HUPYeTCA IPOBECTM MOJEPHN-
3alMI0 ee SKCIepYMEHTA/IbHO-
IO KOMIUIEKCa, a TaKXKe OCHalle-
HI€ COBPEMEHHBbIMM OITHYECKM-
MU CPeICTBaMU, U B IIEPBYIO OYe-
penb, ONTHMYECKMM TeleCKOIIOM
C JMaMeTpOM IJIABHOTO 3epKaja
B 3,6-mMeTpa. 910 mospommtT Ka-
3aXCTaHy IIOCTPOUTb COBpPEMeH-
HYI0 UH(PACTPYKTYPY MUPOBOTO
K/1acca Jyid IpOBefieHNs BbICOKO-
TOYHBIX Ha3eMHBIX HaOMIONEHMIL.

Co3panue LleHTpa Ha3emHo-
KOCMHYECKOr0 MOHHTOPHHIa

reotiH3H4EcKOro cocToAHKA
OnnxHero kocmoca,
HoHocthepbl H NHTocHhepbl
VsyyeHne OnMXHEro Koc-
MOCa CBA3aHO C BIMAHNEM COJ-
HEYHOIl aKTMBHOCTU Ha ¢usnu-
YeCcKMe CBOJCTBA MEXKIUIAHET-
HOTO IpPOCTPAaHCTBA, a TaKXe
Ha aTMocdepy, reopusnuueckne
mons, 6uocdepy m nmurocepy
3emmu. IlmaHmpyeMblit 3amyck
TPYNIMPOBKM  Ka3aXCTAaHCKUX
KOCMMYECKUX allllapaToB Tere-
KoMMyHuKanuu u JJ33 tpebyer
CO3JJaHMAA MHOTOYPOBHEBOM CH-
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CTeMbl IPOTHO3a2 KOCMUYECKOI
IIOTOJIBI C LeIbI0 IpefyIpesKae-
HUSL OIACHBIX Ui OGOPTOBOTrO
obopynoBaHMsi M3MEHEHWIT COT-
HeYHOl akTuBHOCTH. Vccmenmy-
eTcsl ee BIUAHUE B COYETAHUM C
JTYHHO-COJIHEYHBIMM  ITPU/IMBA-
MI Ha FeOMHAMMYECKYIO aKTUB-
HOCTb 36MHOJ KOPBHI.
Heob6xomumocTth  BcecTo-
POHHETO VICCTIeNOBaHNS 3BOJIIO-
LMY KOCMUYIECKOTO Mycopa, yJa-
cTysA B IpOrpaMMax IIo oOHapy-
>KEHMIO, OTCTIEKMBAHUIO U OTIpe-
HeNIEHNI0 XapaKTepUCTUK COmm-
JKaIMXcA ¢ 3emeit 06bek-
TOB, BIMSAHMA KOIeOaHMIT COJ-
HEYHOI aKTMBHOCTM Ha MarHu-
Tocdepy, OKPYKaIoLIyIo Cpefy U
KnuMar 3eMiyu TpebyIoT IpoBe-
IeHMsl IIMPOKOMACIITaOHBIX pa-
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AM0aCTPOHOMIYECKNUX HabITIofie-
Humit. B 31011 CBA3M IMaHMpyercs
MOJIepHM3ALUsA PAIMOTENECKOTIA
THA-57 ua nonurore «Op6ura»
C IOC/IEAYIOIIUM BXOXKJIEHUEM B
MUPOBYIO CeTb CHeKTporpadu-
vyecknx Habmogenunit ConHua B
LIMPOKOM JiMalasoHe 4acroT 47
— 800 MI.

CosplaHne HOBOTO pajMoa-
CTPOHOMMYECKOTO  KOMIIJIEKCa
TIO3BOJINT PasBUTh MCCIENOBa-
HUsL CpeIHeMacIiTabHOIl CTPYK-
TYpbl COTHEYHOTO BeTpa, 3 ek-
TOB pacCesHNUA COTHEYHOI II/1a3-
MBI B MEX3BE3THON U MeXXIIa-
HETHOM CpefjaX, IPOCTPaHCTBEH-
HOMl ¥ BpPeMEeHHOI CTPYKTYpHI
COJTHEYHbIX  MMKPOBCIIBIIIEK,
II0 TIPOBEIEHUI0 KOOPJMHATHO-
HaBUTALMOHHBIX 3MEPEHMIA.

MopepHnsanya — TeXHOJO-
TMYeCKUX KOMIUIEKCOB IpueMa,
006paboTKM ¥ apxmBaLuy [JaH-
HBIX [IMCTaHIVIOHHOTO 3OHMN-
poBaHus 3eMnIM Ha TEPPUTOPUU
Pecrry6mmxu Kaszaxcran

B pamkax fjanbHeriuero pas-
ButA 0a30BOMT MHQPPACTPYKTY-
prt HanmoHnanbHOI cucteMbl KOc-
MIYeCKOTO MOHUTOPUHIA Heo0-
XO#MMa MOJEPHM3AIMA TeXHO-
JIOTMYECKUX KOMIUIEKCOB IIpMe-
Ma, 06pabOTKI U apXUBALUN fJaH-
HBIX [VCTaHI[VIOHHOTO 30HAMPO-
BaHMA 3eM/IM J/IA OMTyYeHNs MH-
¢dopmaumu ¢ KA HoBoro mokore-
HuA — Resoursesat-2, Cartosat-2
u Radarsat-2, xotopas obecriednt
IIPeeMCTBEHHOCTb  TEXHOJIOTIYe-
CKMX PpeIleHuli, IPOrpaMMHYIO
U MHPOPMALMOHHYI0 COBMECTH-




MOCTb Ha YpOBHE VICXOJHBIX JaH-
HBIX 1 IIPOJIYKTOB UX 06PabOTKH,
a TaKoKe YBEIMYUT CKOPOCTD IIPHU-
ema napopmarym o 170 Méurt/c.
Kpowme Toro, Tpebyercst cos-
TaHMe Ha3eMHOII CTaHIVM Ipue-
mapmanabix 133 c KA Radarsat —2
B I. ATbipay M BMPTYa/lbHBIX
CTQHLMI JJIs1 TIpMeMa JaHHBIX C
COBPEMEHHBIX KOCMUYECKUX CH-
crem [I33: Landsat, Formosat,
TerraSAR-X, Cosmo-SkyMed,
KocMmaeckoit cucrems [133 PK.

KocmHxyeckas cHcTeMa Hay4Ho-

TEXHO/NOrH4YecKoro Ha3HavyeHua
B Hacrosmee Bpems y4eHbI-

mu un cneumanucrtamu AO «Ha-
LIMOHA/IbHBIN L[EHTP KOCMMYe-
CKMX MICCIIEOBAaHMII U T€XHOJIO-
rui» u AO «HK «Kasaxcrau I'a-

peiir Camapei» paspabareiBaer-
Cs1 TIPOEKT CO3JaHMA Ka3axCTaH-
CKOJl ~KOCMMYECKON CUCTeMBI
Hay4YHO-TE€XHO/IOTMYECKOTO Ha-
snavenus (KCHTH).

Henpro KCHTH, Haps-
oy ¢ OTpabOTKOil TEXHOIOTMI
IIPOEKTVPOBAHMA, CO3/jaHN-
€M, UCIBITAaHUEM CITYXKeOHBIX U
HayYHBIX KOMIIOHEHTOB HayJHO-
TEXHOJIOTMYECKNX  CITyTHMKOB,
ABJIAETCA pellleHVe HayIHBIX 3a-
7ad — MOHUTOPVHT OKOJIO3eM-
HOTO KOCMMYECKOTO IIPOCTpaH-
CTBa I/l MCCTIelOBAHMA TIPOIeC-
coB B moHocdepe 1 arMocdepe
3eM/IM U MIX B3aMMOCBS3N C 3€M-
HBIMM TIPOL[eCCaMI.

KommiekT 60pTOBOII Hayd-
Hoit ammaparypst KCHTH 6y-
IieT COCTOATb M3 MHAYKLMOHHO-

IO MAarHUTOMETpPA, W3MEpUTEsLI
IIepeMEHHOTO MArHUTHOTO IIOJLI
3em/n B [MamasoHe 4acToT A0 1
ml1L, wusmepurensa mnapamMeTpoB
37IEKTPIYECKOTO MO/ B [IYAIIa30-
He 4acToT 10 3 Ml'l, rIasMeHHO-
0 aHa/M3aTopa, PeppPO30HIOBOrO
MarHUTOMETpa, OITMYECKON Ka-
Mepsl gyt 133 (paspeuterne 7 —
8 M). O>xupaercs, 4To Hay4YHasd arl-
IapaTypa co3aBaeMoro KocMiye-
cKoro ammapara 6yger paspabora-
Ha U M3TOTOBJ/IEHA Ka3aXCTaHCKM-
MM YYeHBIMU V1 CTIETIMaTACTaMIL.
Paspaborka Hay4HO-TEXHO-
JIOTMYECKOTO  CNyTHMKA  IIO-
3BOJINT CO3JaThb COOCTBEHHOE
ONBITHO-3KCIIEpUMEHTAIbHOE
IIPOM3BOACTBO IO COOpKe M MC-
MIBITAaHMSIM KOMIIOHEHTOB KOCMM-
YECKMX allIapaToB. |
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dopMupoBaHue
MHINACTRYKTYNDI

NNOCTNAHCTBEHHbIX AAHHbIX
Pecnyonuku KasaxcTau

MYP3AKVYJ10B I'.T., HYPI'Y)XWUH M.P.,
AOCEHEB C.T, AJIMINBEKHN O.A.
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AO «HK «Ka3saxcraH Fapbiw Canapbi»

COBPEMEHHOM co-
obmecree  nudposas
nadopmanus o0 Ipo-
CTPAaHCTBEHHDBIX JaH-

HBIX IIp€BpaTuiach B Ba>KHBIN

CTPAaTeTMYECKUI Ppecypc ToCy-

JApCTBEHHOIO  YIPAB/IEHUS U

K/II0YOM €r0 YCTOMYMBOIO CO-

L[Ma/IbHO-9KOHOMMYECKOTO pas-

BuTnsA. Poct crpoca Ha mudpo-

Bbl€ IPOCTPAaHCTBEHHDbIE TAaHHbIE

CTUMYIUpPYeT YCKOpPEeHHOe CTa-

HOBJIEHNe U Pa3BUTVEe HOBOII re-

OMHPOPMALMOHHON MHAYCTPUU

C MWUIMApJHBIMU OOBeMaMu

npopyKuuu u ycryr. Hampumep,

o oueHkam Epomeiickoit Ko-

MMCCUY PBIHOK LM POBBIX IIPO-

Kocmuueckne nccnenosaHust u texHonorum /02/ 2012

CTPaHCTBEHHBIX YC/IyT, OCHOBaH-
HBIJI TONBKO Ha CIYTHUKOBBIX
TEXHOJIOTMSIX, COCTABIIsIET HoJee
€ 300 MunMapmoB B roj,.
Kasaxcran cpegu crTpaH
CHT sanumaer nupupyoliee
IIOJIO>KEeHNUe 0 CO3TAHMIO M-
POBBIX IIPOCTPAHCTBEHHBIX
JaHHBIX, KOTOpbIe Pe3KO YCKO-
paoT 3GdeKTUBHOCTD MHOTUX
oTpacneit skoHOMuku. OJHaKO
60/BUIMHCTBO L(POBBIX IIPO-
CTPaHCTBEHHBIX NaHHBIX (fanmee
—  IpPOCTpPaHCTBEHHble  JIaH-
HBIE) CO3[JAIOTCS M Pa3BUBAIOT-
CsI Ha BEIOMCTBEHHOI OCHOBe
WIN YaCTHBIMM OM3HEC-CTPYK-
typamu. OHUM  IIPOM3BOASTCS
M XPAHATCS KaK MOCTVDKEHNe
U COOCTBEHHOCTb OT/IENbHBIX
Ha-y4YHO-MCC/IEeL0BATENbCKIX,
IIPOM3BOJCTBEHHBIX U KOMMep-
4ecKux CcTpykTyp. [lo Hacros-
mero Bpemenn B Kasaxcrane e
CYLIECTBYeT TOCYAapCTBEHHOTO
MeXaHM3Ma IO PeryINpOBaHNIO
obMeHa  IPOCTPAHCTBEHHBIMU
TaHHBIMY MEXHy PasHBIMU TO-
COpraHamiy, IOpUMYECKVMU U
¢dusndecKuMM UIAMM Ha LA-
BUIM30BaHHON OcHOBe. V3omnu-
POBaHHOCTD ¥ HEZOCTYIIHOCTD
IIPOCTPaHCTBEHHBIX IAHHBIX
[IOPOXXAAeT MHOTOKpAaTHOe Hy-
61poBaHue B OCHOBHOM 33 CYeT

6IOII)K6TH1>IX CpenCcTB M CHUIb-

HO TOPMO3UT pa3BUTME PBIHKA
yoryr B aToil obimactu. JlaHHas
npobreMa I Hallell CTpaHbL
npuobperaer 0cobyo OCTPOTY B
CBsI3M C MpuOIDKEeHNeM BBOAA
B 3KCIUIyaTalMi0 COOCTBEHHOII
KocMmuueckoil cucTteMbl  OuC-
TAHI[MOHHOTO  30HAVPOBAHUSA
3emmu (KC 133) u HaseMHOI
uHdpacTpykrypbl CUCTeMbI BbI-
COKOTOYHOI CIIYTHMKOBOM Ha-
suranuu (CBCH), koTopsle cra-
HYT MOIIHBIMU MHCTPYMEHTaMU
CO3[JaHMUsA, PAa3BUTUA U aKTyalu-
3al[Uy MPOCTPAHCTBEHHBIX HaH-
HBIX IIPAKTUYECKM BO BCEX 006-
NacTsX 9KOHOMMKH Pecriy6mnkn




Kasaxcran.

JlaHHbBI TPYH ABIAETCA Op-
TaHNYECKUM TIPOZIO/KEHNEM
Hallell IpenbIyLiei paboTel u
HanpaB/ieH Ha U3JI0OXKEHNe IIy-
Tell COBEPIIEHCTBOBAHMSA CHUCTe-
MBI obecriedeHns moTpebHOCTEN
KasaxcraHa Bo Bcex BUfiax IIpo-
CTPaHCTBEHHOJ  MH(opManuu
Jyepes QopMupoBaHue MHPpa-
CTPYKTYPBl IIPOCTPAHCTBEHHBIX
JAHHBIX, OTBEYAKOIUX TpeOOBa-
HUSAM COBPEMEHHOCTU. AKTyaslb-
HOCTb IIPOO/IeMBI CBsI3aHa C TeM,
4To 80% MHGOPMAIMOHHBIX pe-
CypCOB MMeEIOT KOOpPJVHATHO-
BpeMEHHYI0 NIPUBA3KY, Omarofia-
psi 9TOMY aTpUOYTUBHbIE HaHHbBIE

C TIPOCTPAaHCTBEHHO-BPEMEHHOI
NPUBA3KOI BCerga BOCTpeOoBa-
HBl I MHHOBAIMOHHOTO pas-
BUTHsI 9KOHOMUKM CTpaHbl. Bo
BCEM MUpE TaKXXe IPU3HAHO, YTO
Haubosiee ONTUMATIBHBIM CIIO-
co60M OpraHmsanmy MpPOCTPaH-
CTBEHHBIX [IJAHHBIX B MacIITabe
rocygapcra siB/siercs: Gopmu-
pOBaHme, CO3[aHNe U pasBUTHE
HaunonanbHoil nHppacTpykTy-
PBI IIPOCTPAHCTBEHHBIX HAHHBIX
(HUIIN), obmjasi cxema OpraHu-
3aLMil KOTOPOJI ITOKa3aHa Ha pu-
CYHKe.

B KkayecTBe [[OKa3aTeNbCTBA
Heobxomumoctu HUIII MoxxHO
npuBecTu Marepuansl Komurera

T'enepambHoil Accambrern OOH
[0 JCIONIBb30BAaHUIO KOCMIde-

CKOTO HPOCTPAaHCTBAa B MUPHBIX
LieJISIX, T7ie HAaCTOSTE/NBHO PeKo-
MeHJyeTCsl KaXKoll CTpaHe CO3-
matp HaumonampHyro wuHpa-
CTPYKTYpy  IIPOCTPaHCTBEHHBIX
naHHbIX. s peamsauym HUTIT
MOXKHO MCIIO/Ib30BaTb MaTepH-
anbl Accorpmaru GSDI (Global
Spatial Data Infrastructure —
I'nobanbHast UHPPACTPYKTY-
pa IPOCTPaHCTBEHHBIX JaHHBIX),
EUROGI (European Umbrella
Organisation for  Geographic
Information —  EBpomeiickast
opraHmMsalysg 10 reorpadude-
ckoii mHpopmanyu), Harmo-

KOMIMAHUA
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O6uias cxeMa
pa6otbl HUNAQ

TeAeKOMMYHUKaLMOHHasA
cucrtema,
obecneuuBatowiasd ob6meH
NPOCTPaHCTBEHHbIMU
AaHHbIMU
(o6AauHble BbIYUCAEHUA)

HAJIBHOTO MHCTUTYTa reorpaduu
@pannym (Institut Na-tional de
L'Information  Geographique)
up.

[TonATHE «IIPOCTpPaHCTBEH-
HbI€ JJAHHbIE» BO3HUKIIO B Hava-
ne 60-X rofoB MpOILIOTO BEKA B
[ePUOJ MEPBBIX 3KCIEPUMEHTOB
IO CO3fjaHMI0 reonHdpopmary-
HHbIX crcreM (ITIC) — undop-
MAILVIOHHBIX CHUCTEM, OIIEPUPY-
FOILIX [IPOCTPAaHCTBEHHBIMU
(KOOpAMHATHO-OTIpeIe/IEHHBIMN )
JAHHBIMU ¥ OOECIEeYMBAIOIINX
TEXHONIOTMYECKUIT TIPOLeCcC MX
cbopa (perucrpanyn), XpaHeHus,
obpabotky, Busyanmmsaumu (B
TOM 9MCIIE B BUJIE KapT), 0OMeHa,
PacIpoCcTpaHeHN s ¥ UCIIOIb30Ba-
HVS B IPUK/IA[IHBIX LETIX.

Haumuaa c cepegunbl [e-

Kocmuueckne nccnenosaHust u texHonorum /02/ 2012

BAHOCTBIX ~ TOJOB  IIPOLIIO-
IO BeKa M JI0 HACTOALIETO Bpe-
menu, HUIT]I 6pi1a cosmaHa BO
MHOTMX Ppa3BUTBIX ¥ pa3BUBa-
IOIIUXCA CTpaHax. [IMpeKTuBoil
2004/980/CC EBpomneiickoro
IIapJaMeHTa YTBepXJieHa IIpo-
rpamma INSPIRE mo cospannio
EBpormeiickoit  uHpacTpyKTy-
PBl IIPOCTPAHCTBEHHBIX JaHHBIX
(ESDI) B 2005-2013 rr. Bonb-
HIIMHCTBO TrocyfapcTs EBpomb
IIPOLIM BCE ITAIBI OT Pa3paboT-
xu xkoHuenuuit HUIIM o ux pe-
aIM3alMM U YCIIEIIHO 3aBepIln-
M CBOM IPOTPaMMbl CO3[aHUA
atoit mHpacTpykrypbl. CraH-
maptet INSPIRE cranmu obue-
IPMHATBIMU JOKYMEHTaMH, pe-
TyIMPYIOIIMMY MeXaHU3M CO3-
manus VIl HanmoHalIbHOTO

Mmacuiraba.

Pacummpserca MeXJIyHa-
POIHOE COTPYIHUYECTBO B Ce-
pe unterpanuu HUII B Mex-
HAlMOHAJIbHble ~ MH(QPACTPyK-
Typel. B 1996 rogy Hawan pabo-
Ty KOOPAMHMUPYIOLUII OpTaH II0
copmerictBuio co3manu HUII
— Acconmanus  rmobanbHOI
MHQPACTPYKTYpbl ~ HPOCTpaH-
CTBEHHBIX JIaHHBIX. 3a 3TO Bpe-
MsA ONIPefIeNINCh IPOBEPEHHBIE
MPAKTUKOI IpaBuia, IpOLeAy-
pbl M MeXaHM3MBI YCTPOJCTBa
HUIIJ xak wuHGOPMAIMOHHO-
Te/IEKOMMYHMKALIMIOHHO cu-
crembl. OJHON U3 IJIABHBIX Lie-
7elt Takoit MHQPACTPYKTYPHI sB-
nsgercs obecriedeHne CBOOOJHO-
ro JNOCTyIa TpaXk/laH, OpPraHu3a-
LM, OPTaHOB T'OCYIAPCTBEHHON
BJIaCTM ¥ OPTaHOB MECTHOTO Ca-
MOYIpaBJeHMsA K HaIVIOHa/b-
HBIM pecypcaM IPOCTPaHCTBEH-
HBIX JJAHHBIX, B TOM 4MCJIe Yepe3
r7106abHYIO ceTh VIHTepHeT, 6e3
orpaHMYeHus Ipas obmagaTernei
IIPOCTPAaHCTBEHHBIX JAHHDIX.

Opraunsario paboT B 3apy-
Oe>XHBIX CTpaHax 110 CO3IaHUIO U
passutmio HUIIJ, kak npasuo,
OCYILIECTB/IAET MEXBENOMCTBEH-
HBIIi OpPraH C IIMPOKMMM IIOJI-
HOMOYMAMIU B cepe KOOpAMHa-
LMY IeATEMbHOCTY OPTAaHOB BJIa-
CTM BCEX YPOBHEN U OpraHmsa-
LMl IOCPeNCTBOM IPOBENEHUS
€IMHOJ  HAy4YHO-TEXHUYECKOI
MONIUTUKY, CO3JaHMA HOpPMa-
TUBHOI MpPaBOBON 0a3pl, BHe-
IPeHVs HOBBIX TEXHOJIOTMIl, 00-
ydenna Kanpos. ['ocypmapcrsen-




Has NOAJepXKKa U (UHAHCUPO-
BaHIe, UTPAOIMe Ba)KHYIO POJIb
Ha TIepBBbIX 9Talax CO3flaHMA U
passutua HUIIJ, o mepe pas-
BUTHA PbIHKA 9TUX IaHHBIX U Te-
OMH(OPMALMOHHBIX YCIYT CMe-
HAIOTCS B3a/IMOBBITOIHBIM Hap-
THepCTBOM Ou3Heca ¥ OPraHOB
TOCYJAapCTBEHHON BJIACTU TP
COXPAaHEHMM ITUMM OpTaHAMU
perynmpyommx GpyHKumii.

CywecTByromye B HacToOs-
Iiee BpeMsi CUCTEeMbI MAeHTU(M-
Kaluy MPOCTPAHCTBEHHBIX 00D-
€KTOB IO MX a[pecCHOMY OIIMCa-
HUIO, B TOM 4MC/Ie KaflaCTpbl U
peecTphl, BelleHMe KOTOPBIX OCy-
IIeCTB/IAIOT XO3SAICTBYIOILINE
CyOBEKTBI TOCY[aPCTBEHHBIX Op-
TaHOB UCIIONHUTENIbHOM BJIACTU
PK, He 1O03BO/AKT 00eCreynTh
VHTETPALMI0O ¥ COBMECTHOE JC-
NI07Ib30BaHNE  IPOCTPAHCTBEH-
HBIX [aHHBIX, IHOTy4YeHHBIX U3
PasIMYHBIX UCTOYHUKOB. Pe3yib-
TaTOM 3TOTO CTa/I0 OTCYTCTBUE B
Pecrry6rmmke Kasaxcran emyHOI
cucTeMbl MAeHTU(UKALMM TIPO-
CTPAHCTBEHHBIX O0ODBEKTOB, 4YTO
MIPENATCTBYeT  JMCIONb30BaHMIO
IIPOCTPAHCTBEHHBIX JAHHBIX KaK
YHUBEPCAZIbHOTO 3/IeMeHTa CBA-
311 PasIMYHBbIX 0a3 JAHHBIX U Jie-
JIaeT CTIOKHBIM IpolLiecc IOCTpo-
eHVA eMHOTO MH(POPMAIMIOHHO-
IO IIPOCTPAHCTBA CTPAHBL

IIpobnemamu,  3aTpymHsA-
IOIMMM  UCIIO/Ib30BaHUE IIPO-
CTPaHCTBEHHBIX JIaHHBIX, SBJIA-
I0TCSA TaKXKe:

®  OTCTaBaHUE  3aKOHO-
marenbcrBa Pecnyonuku Kaszax-
CTaH B 00/IaCTU Fe0e3Nn 1 Kap-
torpadui, MMIeH3UpPOBaHNS BU-
TOB [eATeIbHOCTH, aBTOPCKOTO
mpaBa, MHGOPMALVOHHBIX TeX-
HOJIOTUII OT COBPEMEHHBIX Tpe-
00BaHNUII, HPENbABIAEMBIX Op-
TaHaM# TOCY/IapCTBEHHOJI BJIa-
CTU, OpTaHaMM MECTHOTO CaMo-
yIpaBieHns, GUSHMYECKUMU MU
OpUANYECKUMM JMLAMU K CO-
Iep>KaHMIo, Ka4eCTBY M YPOBHIO
HDOCTYIIHOCTM  IPOCTPaHCTBEH-
HBIX JIJAHHBIX;

®  Hajy4ye OTPaHMYIEeHNII
Ha paclpoCTpaHeHMe IPOCTPaH-

CTBEHHBIX IaHHBIX;

e r1oTepsa aKTya/lbHO-
CTU MaTepuanoB M AaHHbIX Ha-
I[MOHAJIBHOTO Kaprorpado-
reofiesandeckoro ¢ouga Pecrry-
6nmkn Kasaxcras.

Qaktopamnu,  ompependio-
LMY HeoOXOAMMOCTb (hopMu-
pOBaHMA, CO3/laHNA U PasBUTHUA
HUILJ PK, aBnstoTcs:

®  yBeIMYEHME 4YMCIa 3a-
fay, TpeOyINX HCIOIb30Ba-
HUA TIPOCTPAHCTBEHHBIX JaH-
HBIX, CO3JaHHBIX U XPaHAMINXCA
B 1ndpoBbIxX hopMmarax;

®  pacIpoCTpaHeHUe reo-
MHQOPMALMOHHBIX TEXHOIOTUI
Kak cpefcTBa 3¢ (eKTUBHOTO Nc-
II0/Ib30BAaHUA  IIPOCTPAHCTBEH-
HBIX JJAHHBIX;

e pasButme  MH(DOpPMa-
LMOHHO-TeTeKOMMYHUKAII M-
OHHBIX CETEll, B TOM YUCTIEe CETH
WuTtepner;

e cosganue KC 133 PK n
CBCH PK;

® pocT IOTpebHOCTM B
CO3JIaHMM YCTIOBUII [/ ollepa-
TUBHOTO JOCTYIa K IIPOCTPaH-
CTBEHHBIM JIaHHBIM;

®  JHTEHCMBHOE DasBI-
trie HUII]J] 3apy6exHbIX CTpaH.

I'maBHast nens opmuposa-
Hus, cosfanuA u passurua VI
PK — 3ro obecrieyenne cBobof-
HOTO [IOCTyIla OpPTaHOB TOCy-
MapCTBEHHO B/IaCTH, OPTaHOB
MECTHOTO CaMOYIIpaB/IeHMs, Op-
raHM3alMit ¥ TpaXkAaH K Ipo-
CTPaHCTBEHHBIM [AaHHBIM U UX
3¢ deKTUBHOE UCIIONTH3OBAHIE.

OcHoBHbBIE MOHATHUA, 33]a-
un ¥ aTansl peanusauuit HUIIM
PK m3osxeHsl B pa3paboTaHHOI
Hamu «KoHmemnum cosganusa u
passutua HanmonanbHOM WH-
(pacTpyKTypBl IPOCTPAHCTBEH-
HBIX JaHHbIX Pecry6mmkn Kasax-
crana go 2020 roga». YkasaHHas
KoHlenuusa Hanwra IOHMMAaHKe
BO MHOIMX TOCY/lapCTBEHHBIX
opranax Pecniy6muku Kasaxcrah,
BK/IOYass HammoHanpHOe KoOC-
Muueckoe areHTcTBo PK. Hamnu
IIOTyYeHbl IONO>KUTEIbHbIE OT-
3bIBBI Ha 3Ty KoHLlenuuio co cTo-
ponbl Poccuiickux, YKpanHckux

n Opanuysckux xomer. Crepy-
IOLIMM 3TAioM paboT B 06acTn
¢dbopmuposanus HUIIM PK 6y-
HeT pa3paboTKa IJIaHa ee pean-
3anuil, B KOTOPOI JJOJKHBI IIPK-
HATb y4YacTye IPaKTUYeCKU BCe
TOCOPTaHbl U MX YIPEXKHEHUs, a
TaK)Ke KOMMepyecKue CTPYKTY-
Pbl, Y4ACTBYIOLME B CO3[AHUN U
notpebneHny LUGPOBBIX IIPO-
CTPaHCTBEHHBIX IaHHBIX. [ |
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KOCMWUYECKWUW LIEHTP

BAUKOH yb

— YBakaeMblil AneKcaHAp
®demopoBuY, pacckaxkure o6
OCHOBHBIX NapaMeTpax COCTO-
AHud r. BaitkoHyp — 6lomxer
3TOT0 TOMa, YMCIAEHHOCTh KM-
Te/eil, OCHOBHbBIE IIPOU3BOJ-
CTBEHHBIE U COIMIaTIbHBIE TTOKa-
3aTenmn?

— Cnacubo 3a BHMMaHUe
K HameMmy ropogy. OH Ha ca-
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Ynpasnas
MWDOBOW
KOCMWYECKOM
CTONULE

MOM JIej1e yHMKaanbHZ, MBI MHO-
T7Ia Ha3bIBaeM ero KOCMUYECKOI
CTONNIIEN, TAaK KaK OH BXOJUT B
COCTaB HAay4YHO-TEXHUYECKOTO U
COLIMAZIbHOTO KoMiIlnekca «baii-
KoHyp». lopopj sABndercsa po-
MOM [IJIA UCIIbITaTe/Nell paKeTHO-
KOCMUYECKOI TEXHUKU U YTIEHOB
X ceMell U IpefHa3HaueH MJA
cosfaHMA KOMQOPTHHIX YCIIO-

aea
aAMMHUCTpPaLMm
ropopa bankoHyp
Anexcangp ®enoposuy
ME3EHLIEB,
reHepan-maiop,
BeTepaH KkocMoapoMa.
3acnyXeHHbIA
cTpouTtenb

Poccuiickoi
denepaumn.

BUJl TIPOXKMBAHMA, Y4eOBI, OT-
IbIXa U peanyu3alyyi TBOPUYECKUX
ycrpemtenuii 6aiikonypiies. Ilo-
C/Ie[IHME TOZbI YUC/IEHHOCTb Ha-
CeJIeHNs TOPOfia KOIeOIEeTCsT OKO-
JI0O CEMUMIECATHU ThICAY. B 1emom
B SOHY OTBETCTBEHHOCTU I‘OPOJI—
CKOTO XO3AMCTBa BXOIUT OKO-
7m0 1200 pasnuyHBIX O0OBEKTOB,
B TOM 4YMC/I€ >XWIBIX JJOMOB —




6oree TpexcoT mATHAECITH. B
ropoge paboTalOT IO IpefHa-
3HAYEHMIO: YyupexpeHusa depe-
PajIbHOTO MOJYMHEHNA, 16 Tocy-
JapCTBEHHBIX YHUTAPHBIX IIpef-
MOPUATHUIL, CTPYKTYPBI CUCTEMBI
3apaBooxpaHeHus  (moppaspe-
nenna ®MBA Poccum n ropo-
ma), obpasoBanusa (14 o615e06-
pasoBaTeNbHBIX LIKOJM, 2 MY3bl-
KaJIbHble, CIHOPTMBHASA M XYHO-
JKeCTBeHHas LIKOJBI, 12 leTCKux
cajioB, LleHTp pa3BuTHA TBOpUe-
CTBa JieTelt 11 I0HOLIeCTBa, Q-
bl psifa BBICHIMX y4eOHBIX 3a-

Begennmit Poccun n Kasaxcrana),
CIIOPTUBHO-03/JOpPOBUTEIbHbBIE
06 bexThl (cTamuoH «[lecaTume-
THe», CIIOPTUBHBI KOMIUIEKC
«Masik», bacceitn  «OpuoH»
OJIMMIIUIICKOTO Kjacca C BOCh-
MbIO 50-METPOBBIMU JOPOXKKa-
MU M COBPEMEHHOI CHCTEMON
OYMCTKM BOJbI), MPEANIPUATHSI
TOPTOBJIN 1 GBITOBOTO OOCTYXM-
BaHMA (MX 3apeTUCTPUPOBAHO
nopsaka 500), ¢ummansl KoM-
MepuecKrx 6aHKOB, IPAaBOOXpa-
HUTe/IbHBIE CTPYKTYpbl Poccun n
KasaxcraHa.

KOCMWYECKWUW LIEHTP

brogxer ropopma sABnserca
HOTAllMOHHBIM U (hopMMpYeTCs
Poccuiickoit ®enepanueii, B rof
MBI pacrosaraeM IpMMepHoO Tpe-
MA MwUmMappamm py6meit. Pe-
cnybnuka Kasaxcran B obecrie-
JeHue SKU3Hees I Te/IbHOCTH Oail-
KOHYPIIEB JIEHEeXKHBIX CPEJICTB He
BKJ/IafibIBaeT. bajikonyp He momy-
JaeT IPsIMOIt GMHAHCOBOIL MOA-
HEep>XKM OT IIPOBENEHHBIX UM
KOMMEPYECKUX 3aIlyCKOB. Bce
¢duHaHCOBbIE HOTOKM MAYT de-
pe3 rocyflapCTBeHHbIE CTPYKTY-
PBl B COOTBETCTBME C paspabo-
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AnekcaHgp Me3eHues

B Kpyry BeTepaHoB
Benvkon

OTEeYeCTBEHHOMN BOMHbI

28

B [leHb Mobeabl.

TaHHBIMU IpPOTpaMMaMu. B ro-
poze dbuHaHCUpOBaHMe OIOIKET-
HBIX HasHAa4YeHUI IPOMU3BORUT-
CA B TIOJIHOM 00beMe B COOTBET-
CTBUM C YTBEPXK/ICHHBIMM Tpa-
¢ukamu. Topopckoit  6Gromxer
HOCUT ROTAIVIOHHBI Xapakrep,
HOJTy4aeMble TOXOAbI COCTABIIA-
10T TPUOINSUTEIBHO TOTOBUHY
IIPOM3BOAVIMBIX pacxofoB. ['1aB-
Hasl CTaTbs IOMOTHEHN OI0IKe-
ta — Hajoru. [Tomomwp us depme-
panbHOrO O1O[KeTa BBIfETSIETCS
B COOTBETCTBUI C COLMA/IbHBIMIA
HOpPMAaTUBaMIA.

Exxeromuo
CpencTBa ropojcKas KasHa Tpa-
TUT Ha MOAJepXKaHue B paboueMm
COCTOSIHUM, PEKOHCTPYKLMIO U
KallMTaIbHBII PEMOHT OOBEKTOB
KWINIHO-KOMMYHaTbHOTO KOM-
IJIeKca TOpofa, Omaroycrpoii-
CTBO U O3e/IeHEHNe TOpPOJia, CO-
Iep)KaHye aBTOMOOWIBHBIX [O-
por. C 2002 roma 6sUt0 3aBep-
LIEHO MOPAJKa 25 Ile/eBhIX MPo-
rpaMM, 3HAYNTENTBHO YKPEIVB-
MIMX MaTepUaTbHO-TEXHNIECKYIO
0asy HpemupuATUIL U YIpexfe-
HIIT, HAXOMSIIMXCA B BeIEeHUI
TOPOACKON agMMHUCTpanuu. B
3TOT Xe HePUOf, BBEIEHO B IKC-
IUTyaTallMIO CBBIIIE ITATUMECATU

3HAYUTE/IbHbIC
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TOPOJICKMX OOBEKTOB IOCIe pe-
KOHCTPYKIMYU WM KallMTaabHO-
TO PEMOHTA.

— baiikonyp umeer oco-
6b1ii craryc. Kak pemraercs B3a-
umopeiicrBue mexxgy P® u PK
mo ofeCImeYeHNI0 >KU3HeHesa-
TenbHOCTU ropoaa? Ectb nu Bo-
NPOCHI, TpeOyomye peunIeHus
Ha BbICOKOM ypOBHe?

— JKusHeneaTenbHoOCTb TO-
POZa IIOTTHOCTBIO 0beCIednBaeTCst
POCCUIICKOI CTOPOHOI. 3a rojbl
apeH[HbIX OTHOLIEHMII eIMH-
CTBEHHOE MCK/IIOYeHMe — CTPO-
UTENIbCTBO JIBYX KOMILIEKCOB:
«POIWMIBHBIN JIOM — >KEHCKas
KOHCY/IbTALMsI» ¥ «IIKOTAa —
TETCKUN Cafi», KOTOPbIE TOTOBAT-
csl K BBOJY.

Ectp HecKompKO mpobiem-
HBIX BOIIPOCOB, KOTOPbI€ MBI BbI-
HOCUM Ha paccMoTpeHnue ITogko-
MUCCUM TIO KoMIlleKcy «baiiko-
Hyp» MeXIpaBUTeNIbCTBEHHOM
KOMUCCUU IO COTPYFHUYECTBY
Mexpay Poccuiickoit ®epepann-
eit u Pecniy6nmkoit Kasaxcraw.
ITpaBoBas 6asa Baiikonypa pa-
6oraer Ha IeEpCIEKTHUBY, OTpa-
Kasd TPOMCXOAAIME MPOLecChl
u TpeboBanua xu3HM. Kakpbrit

Y3 BOSHMKAIOIINX BOIIPOCOB MbI
IpefBapUTeIbHO IPOpadaThIBa-
€M Ha 3acefJaHUAX POCCUIICKUX U
Ka3aXCTaHCKUX pabodmx TPyIIL,
a y)Xe 3aTeM BBIHOCHM Ha pac-
cmorpenre ITogkomuccnn.
Hanpumep, tpebyer paccmo-
TPeHNUA Ha BBICOKOM YpPOBHE BO-
Ipoca o craryce ropojia Io OT-
Homurennn K Kasaxcrany. Corac-
Ho Cornamennio Mexxpy PO u PK
o craryce ropopa baiikonyp, no-
psnke GOpPMMPOBaHNUA M CTaTy-
Ce €ro OpPraHOB VICIIOJTHUTEbHO
B/IACTY HA IIepyof, apeHpp! bait-
KOHYp fB/IAIETCS TOpPofoM defe-
panbHOTO 3Ha4YeHus (TaKMM e, K
npumepy, kak Mocksa u CaHKT-
ITeTepbypr) ¢ 0cOOBIM PEXNMOM
6esomacHOro  (pyHKLUMOHMPOBa-
HMsI OOBEKTOB, HPERIPUATUIL U
OpraHM3alnii, a TAKoKe IPOXKUBa-
HuA rpaxpaH. [To oTHoIIeHNI0 K
Pecry6nuke Kasaxcran ero cra-
TYC IIOKa He OIIpefiefieH, 9TO CO3-
JaeT OIpefe/ieHHblE HEYBSI3KM
IPY PeLIeHN HEKOTOPBIX COLM-
QIBHBIX BOIIPOCOB.
bajikonyp ceropgna — npu-
Mep KpEeNKNUX HOOPOCOCECKIX
OTHOLIEHUN, ONMPAIINXCA HA
B3aMIMOYB)XEHNE U Ky/IbTypPHbIE
TPafULMM HAPOJOB, >KUBYLINX
3flecb. balikoHypupl B paBHOII
CTelleHNM OTMEYAlT TOCyAap-
CTBEHHbIE V1 HAPOJIHBIE IIPa3IHU-
K1 06eVX cTpaH. VIX HacuuThIBa-
eTcs 6e3 Majoro ABaJIaTh.
IIpencraBuTenyt penuruos-
HbIX KOH(ecCuit MIMET BO3MOX-
HOCTb CJIelOBaTb CBOMM KY/Ib-
TOBBIM O0OBIYasiM 1 3aBeTam. B
2005 ropgy MBI, KaK TOBOPUTCH,
BCeM MMVpPOM 3aBepIIWIN CTPO-
UTENIbCTBO IIPABOCTIABHOTO Xpa-
Ma, 3aTeM Ha STUX )K€ YCTIOBMAX
HOCTPOWIM MYCY/IbMAHCKYI0 Me-
YeTb, OTKPBITIE KOTOPOII COCTOSA-
noch B Hos6pe 2011 ropa. 3Haro,
IJ1s Mofielt 3To BaxkHo. V ecyu pe-
JINTYSA OTBJIEYET KOTO-TO OT Hap-
KOTHKOB ¥ IIPOYMX aCOIMATbHBIX
ABJIEHMII — CYUTAI0, YTO €CTb U
MOJT BK/IaJi B XOpolllee JeNo.
CoumanbHasg cdepa ropo-
Ia HeICTBYeT B COOTBETCTBHUE C
Cornamennem wmexpy Ilpasu-
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TenbcTBOM Poccuiickoit Pepepa-
uun u IlpaBurenpcrBom Pecry-
6muku Kasaxcran o coumanb-
HBIX TapaHTUAX rpaxaH Poccun
n Kasaxcrana, IpoXXuBamoumx
win paboTaryX Ha KOMIUIEKCE
«baiikonyp».

B cBs3u ¢ 0cobbIM cTaTy-
com Dbalikonypa MepmumHCKas
IIOMOIIIb €r0 >KUTENISAM B IIOJ-
HOM 00'beMe OKa3bIBAeTCA IOJI-
pasgeneHusMU  QefiepanbHO-
ro MEIVKO-610TOTMIECKOTO
areHTCTBA ¥ TOPOJCKIMMU CTPYK-
TypaMu.

B ropogckyio cucremy Bxo-
IAT LIKOJIBI C PYCCKMM U Ka3ax-
CKUM S3BIKOM Ob6ydeHus. [er-
CKMe cafibl YKOMIUIEKTOBAHBI
BCeM HeOOXOAMMBIM /ISl PasBU-
TUS BOIIKONBHUKOB. ObmmpHa
ceTh BHEIIKOJIBHOTO 0OpasoBa-
HUs, pPabOTAIOT [IPECTABUTEND-
cTBa pAfa By3oB Poccun n Ka-
3axcraHa.

— OpHoilt u3 npobreM mpo-
LIJIBIX JIET OBIIO 9HEPrOCHA0Ke-
HHe Topoaa u KomIrekca. Kak
MPOLUIO B MPOIIIOM ToAy o6e-
crieyeHne TeIIoM, 3Heprmen?
Yro caemaHo A obecmedeHus
ux 6ecriepe6oitHoI mMogaun?

— 3a re 10 net, 4TO A Ha-
XO0>KyChb B JOJDKHOCTY ['1aBBI afi-
MMHKUCTpanuy, baiikonyp =He
MCIBITBIBaN IPo6ieM ¢ obecrie-
YeHNeM TeIIOM, 37TeKTPOIHep-
rueit M APYIMMYU KOMMYHalb-
HBIMIK ycmyramu. I'opojickoe xo-
3SICTBO HAYMHAET IIOLTOTOBKY
K O4epeJHOMY OCEHHe-3VIMHEMY
Ce30Hy Ha BTOPON [€Hb IIO-
Clle OKOHYaHUsI IIPeNbIAYLIEro.
YopaBieHrne 9KOHOMUYECKOTO
PasBUTHUA U yIIPaBJIeHeE IO pas-
MelIeHNI0 3aKa3a COBMECTHO C
yIpaBlIeHNeM TOPOACKOTO XO-
351JICTBA OIPeJeNAI0T OCHOBHbIE
HalpaBJIeHUA eATeNbHOCTY Ha
MPeACTOAMMUI TOJ, 3aKII0YaloT
COOTBETCTBYIOI[YiE  JOTOBOPBI
U OTCIIeXMBAIOT IpadyK UX UC-
[TOJTHEHU L.

JHeprocHabxeHe
IIekca obecrednmBaeTcsi COMn-
HapHBIMU ITOCTaBKaMU 3JIEKTPO-

KOM-

SHepIMM, MAYLIVMU OT TOPOJ-
CKOJ TeIUIO3/TIeKTPOCTAaHLMM U
BHEIIHVX IIOCTaBIIUKOB. Pac-
mpefensgeTca 3/MeKTPOIHEepIus
yepe3 Hallle 3HEpreTuYecKoe
obbenuHenne «baiikoHypaHep-
ro» Ha OO'BEKTHI rOPOJA U KOC-
MOJIpOMa.

— TI'maBHONT 3amaveit T.
bajikonyp sABIfercsa cosgaHue
YCIOBUIL 1A HaJeXHOoI pabo-
Tbl KocMoppoma. Vcxomsa wu3
TOTO, YTO KOMIYECTBO ITYCKOB C
KOCMOJIPOMa PacTeT, MOKHO /I
CYMTATh, YTO AMUHMCTpaLyeit
Aenaercsa B 9TOM HaINpaBIeHUN
pocrarouHo ycummii? Ects mun
Nmpo6IeMBbI C KaApOBBIM COCTa-
BOM MCHbITaTeNel, IMOATOTOB-
KOJi MO/IOJIbIX CHIEIVIATUCTOB?

— Ham ropon tem u otnm-
YaeTcsl, 4YTO YCUIMA BCEX CTPYK-
TYp HaIpaB/IeHbl Ha obecrede-
HII€ POCCUIICKIX I MEXXTyHAPO/I-
HBIX KOCMMYECKMX IIpPOrpaMM.
Pockocmoc perynmpyer Harpys-
Ky Ha CTapTOBble KOMILIEKCHI
u obecreynBaeT IesITeIbHOCTD
NPEIPUATAI OTPACTIN.

PAp rocymapcTBeHHBIX YHM-
TapHbIX npenmpusatuit («baitko-
HypaHepro»,  «l'OpBOJOKaHa»,

«baitkonypCssaspMHpOpMD»,

«KunuimHoe xossiictBo», «l'a-
30BO€E X0341CTBO», baroycrpoit-
CTBA UM KOMMYHQIbHBIX YCIIyT)
obecrieunBaoT bBailkoHyp BceM
HeobxopumbiM. OHM HAmpsIMyIo
Y4aCTBYIOT B IIPOBENEHUM IIPEf-
ITYCKOBBIX U IIYCKOBBIX PaboT Ha
CTapTOBBIX KOMIIIEKCAX, CHab-
XKas 9/IeKTPOSHEpTHeil, TeIIoM
U BOJIOi TEXHOJIOTMYECKNe Mpo-
I[ecChl MIOITOTOBKM U ITIPOBefie-
HMA 3aIyCKOB pakeT KOCMUYe-
ckoro HasHaueHus (PKH) c pas-
JIMYHBIMU KOCMMYECKVIMI arlma-
paramu (KA). Bes xopomux po-
por, a MX MHpPOTSDKEHHOCTb IO
KocMofpoMy 6ortee 450 KnmoMe-
TPOB, TOXe He 000ITICh: JOCTAB-
Ka CIeNrpy3oB U Jofieil Tpebdyer
OIIpefle/IeHHBIX YCTIOBUIL 3ame-
TUM, 4T0 70 IPOLIEHTOB paboTa-
IOLIMX B TOPOACKMX CTPYKTypax
— rpaxpane Pecrry6rmiku Kasax-
crad. Ha mpegnpusarnsax Pockoc-
Moca paboTaloT COTPYAHUKM, I1O-
JIy4UBIIVEe COOTBETCTBYIOLINE JI0-
ITYCKY, OTPaXKAIOII[VIe PEXIM 0CO-
60ro (pYHKIMOHMPOBAHMUS KOC-
moppoma. He B Moelt KoMneTeHT-
HOCTY TOBOPUTb O HATUYUN VU
OTCYTCTBUM KaJpOBBIX Ipo6IeM
Ha TPENUPUATIIX KOCMUIECKON

2 noHa 2012 r.
[JeHb ropoga.
LlepemMoHus
NPUCBOEHUS 3BaHNS
«lMoYeTHbIN
rpaxaaHvH ropoga
BaiikoHyp»
Anekcanapy

MBaHoBuyy bonbicosy,
MOJSIKOBHUKY B OTCTaBKe,

cekpeTapto
Moakommccunm
no KOMMeKcy

«baiikoHyp» Mexnpa-

BUTENbCTBEHHOM
KoMmccum

Nno COTpYAHWYECTBY
mexay Poccueit

1 KasaxcraHom.

Kocmuyeckne nccnenoBaHust n texHonorum /02/ 2012

29



KOCMWUYECKWUW LIEHTP

30

orpaciu baiikonypa. [lymaro, 4To

Y Hac JTOCTaTOYHO OMBITHBIX MC-
TIIbITaTeNel, MpOIeNIINX elle ap-
MelicKylo 1Koiy. ViMenno baii-
KOHYp obecIeuyBaeT cejfyac mm-
TOTUPYeMyI0 IporpamMmy Mex-
TYHapOJIHOV KOCMMYECKOI CTaH-
. Ceiiyac upieT odepefHas
CM€Ha IIOKOJIEHUA WH>KEHEepOB,
«CTaTh Ha KPbIIO» MOJIOLEXKM II0-
MOTAIOT OIIbITHbIE HACTABHMUKIA.
barixonyp cam rorosut cre-
LIMAJIIICTOB J/Is1 pabOTHI B KOCMI-
YeCcKOJ OTpaciu. ONeKTpOopaam-
OTEXHUYECKUI TEXHUKYM UMEHU
M.. Hepenuua pacTut crnenya-
JIMCTOB cpefiHero 3peHa. Puman
«Bocxom» MOCKOBCKOTO aBHaly-
OHHOTO MHCTUTYTa OCHAIleH CO-
BpeMeHHBIM J1a60PaTOPHBIM 060-
pyRoOBaHMEM, B HEM OJHOBPEMEH-
HO oby4aeTcs okoyo 900 uenmoBex

Kocmuueckne nccnenosaHust u texHonorum /02/ 2012
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110 5 CIIeaTbHOCTAM. JTO Ipak-
nmaHe Poccun u Kaszaxcrana. B Ha-
cTosllee BpeMs 110 TpaHTaM Mu-
HHCTEPCTBA 00pa3oBaHMs U Hay-
ku PK B dwmane oby4aercs 195

Ka3aXCTaHIEB.

Cnenyer 0co60 3aMeTUTb,
4yTO Ha bajikonype «y4aT nerartb
paKeTsI» y>Ke CO IIKOTbHOI CKa-
Mbu. B MexpynapoHoi KocMu-
4ecKoll LIKo/e MAeT obydeHue
o (U3NKO-MaTeMaTU4IeCKOMY,
XUMMKO-6110/IOTMYECKOMY 1 a3-
pOKOCMMYECKOMY — HpOduIaM.
3mech  eXerogHO IPOBOJAT-
¢ MeX[yHapomHbIe HayJHbIE
KOH(QepeHIMN ¥ COpeBHOBa-
HUSA IIKOJIBHUKOB IT0 PaKeTOMO-
IeTbHOMY CIIOPTY.

— JIx060i1 4eroBeK, moce-
maromuit Baiikonyp, obpaiaer
BHUMaHIE Ha 0O/IbIIOe KOTIIYe-

CTBO JIeTeil Y1 MOIOAEXY B TOPO-
me. Pacckaknre, Kak mocTaBiie-
Ha pa6oTa ¢ MoApPaCTaIOMNM HO-
KOJIeHVMeM — JIOCyT, mpodeccu-
OHANIbHASA ITOATOTOBKA, CIIeINa-
MM3MPOBaHHbIE ITKONBI, IBOPO-
BBI€ KIIyObI U T.[1.?

YacTyHO MBI YXKe Bemu
pedb o HalleM 00pa3soBaHMU U
nocyre. Y Hac JOCTaTOYHO COMUJ-
Hasg CeTb BHENIKOIBHOTO M JiO-
HOJIHUTE/IBHOTO  00pasoBaHMA,
paboTtaer mopsanka 20 COpTHUB-
HBIX (Qefepanuit 1 KIyboB, B
KOXIOM MUKpPOpailoHe co3Ja-
HBI U pabOTalOT JBOPOBbIE KITy-
6b1. CyllecTByeT yXe HEeCKONb-
KO JIeT ¥ aKTMBHO paboTaer ABMu-
xenne «Momnopoit barixonyp».
Jo6aBio, 4TO Y HAaC CO3[AHBI U
ye XOpOIIO 3apeKOMeH/0Ban
ce0s1 B psifie LIKOJ CIeIMann3n-
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POBaHHBIE K/IACChl «IIOXKaPHbIN
KafeT» M «KOCMMYEeCKUI KafieT»,
TIO/[yMbIBa€M O CO3[JaHUM KJIac-
COB ITPAaBOOXPaHUTEILHOTO IIPO-
¢una. Hamm kafieTsl y4acTBYIOT
B pecrnybmmkaHckux u Bcepoc-
CUIICKMX COPEBHOBAHUAX, 3allll-
mas 49ecTb bajikonypa, u 3anHn-
MapoT npusosble MecTa. [loTom
BBIITYCKHMKY KafIeTCKUX K/IaCCOB
UAYT B IPOU/IbHbIE BY3bI, X MBI
VIMeeM yrKe MepBbIX AUITIOMUPO-
BAaHHBIX CIELMANTNCTOB, BEPHYB-
MINXCSA C AUITIOMaMM Ha KOCMO-
IPOM U B TOPOJ,.

— He cexper, uro B mo-
clegHee BpeMs BeleTcsi MHOIO
pasroBopoB o ToM, 4To P® mo-
CTENeHHO CBEepHeT CBOK0 Jes-
TeTbHOCTh Ha KocMoapoMe. Kak
BBI CYMTaETe, YTO Hac xaer? Ka-

KMM BBl Bupute Gynyuee Baii-
KOHypa?

— Pockocmoc He cBOpaun-
BaeT CBOU IIPOTPaMMBbI C y4acTH-
eM Baiikonypa. B 1994 romy mex-
ny IlpaBurenbcrBom Poccuiickoit
OQepepanun u  [IpaBuTenbcTBoM
Pecriy6muxy Kasaxcran 6bu1 1ogi-
nucaH JIoroBop apeHfbl, U yXe
TOT/a TOBApUBA/IM, YTO 3TO HEHa-
ponro. B 2004 romy mpesupeHThI
HAIMX CTPaH IPOJIN/IN JIENICTBIE
apeH[IHbIX OTHOIIeHW [0 2050
roga. Cuutarpo, A 9TOTO ObUIM
cepbesHble OcHOBaHusA. CrefoBa-
TENbHO, Mbl PAacCMaTPUBAEM Ce-
pbesHble IepCHeKTUBb! balikony-
pa. Hama rnaBHas nenb — Bce-
MepHOe obecriedeHye BBINOJTHE-
HUA POCCUICKMX U MEXYHapOJ-
HBIX KOCMUYECKMX IIPOTPAMM.
OTO HEYKOCHUTETIbHO. YBEpEH,

4TO KOMIUIeKC «BailkoHyp» Oy-
[IeT IpOJIO/DKaTh CBOE IIOCTYyIa-
Te/bHOE pasBuTHe. Ero moreHm-
a7 Ja7ieKo He MCYepIIaH, a MeXTy-
HapOJHBbIiI ABTOPUTET — HEOCIIO-
pum. Peamusanma coBMeCTHOTO
POCCHIICKO-Ka3aXCTaHCKOTO  KOC-
MIYECKOTO IIPOEKTa IO CO3/IaHMIO
PAKETHO-KOCMIYECKOTO KOMIL/IEK-
ca «baiitepex» Ha 0ase pakerbl-
HOCUTE/II HOBOTO  IOKOJIEHUS
«AHrapa» OT 3Talla TeXHUYECKO-
IO IPOEKTUPOBAHM MIEPEXONUT K
3Tally KOHKPETHO! paboThl. ITO
ellle OffHO HaIpaBjieHMe Pas3BM-
tuA barixonypa. Ilonararo, 4To n
3fiech OYAyT yperyIMpoBaHbl Bce
Ipo6IIeMHbIe BOIIPOCHL.
Ob6paruTe BHMMaHHe, YTO
BCé HalM IUIAHBl JIONTOCPOY-
Hbl. MbI mpopiomKaeM COBep-
IIEHCTBOBATbh CUCTeMYy Oe3oIrac-

(cneBa Hanpaso)
naBa agMUHUCTpa-
umu r.bavikoHyp
A.Me3zeHueB,
COBETHUK lpe3naeHTa
P® 3.HabuynnuHa,
PykoBoautens
PockocMoca
B.MonoBkuH

C rocramu
nuIOTUPyEMOro
3anycka B My3ee
UCTOpUM KOCMOAPOMA.
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r. balikoHyp

Hocti BaiikoHypa u ero o6mbek-
ToB. OXpaHa KOMIUIEKCa Tellepb
B OJJHUX PyKax — 3a Becb Iepu-
Mmerp orBedaer Y MBJI Poccun na
KoMIutekce «barikonyp». C 2006
rofla y Hac IMONyYWIa pPasBUTHE
enuHast cryx6a MYC - B popme
Crenmanu3npoBaHHOTO — YIIpaB-
nenusa GIIC Ne70 MYC Poccun.

[Tnanupyem MBI cfenaThb
6BIBIINIT CONJATCKMIT  TOPO-
IOK OPUCHBIM U Y4eOHBIM LI€H-
TPOM, OCBOOOAMB 3[aHMS HET-
CKUX CafloB /i1 geTBopbl. Ha ce-
TORHSAIIHNIT A€eHb B OBIBIINX Ka-
3apMax, IOC/Ie MX KaIUTaIbHO-
rO PEMOHTa U PEKOHCTPYKIIMM,
yXKe pasMelleHbl TOpOACKOe
npodeccroHaTbHO-TeXHNYECKOe
y4unuie ¥ afMUHUCTPATUBHbIE
oducer.

OpHolt U3 TI/IaBHBIX 3afiay
HepCHeKTUBHOTO IUIaHa pPa3BU-

Kocmnueckne nccnenosanus v TexHonoruu /02/ 2012

TUA HaIEro Tropofja ABIAETCA
COBMECTHOE pellleHMe BOIIpOca
IO CTPOMUTENLCTBY I'a30IPOBOiA
B ropop baiikonyp, 4ro mosso-
JUT CHM3UTb Tapudbl Ha Hpe-
[OCTaBJ/II€EMblE KOMMYHa/IbHbIE
ycmyru.

B03MOXHO, 3TO 3BYYMT IIpU-
3eMJIEHO, HO 4YTOOBI YCIIEIIHO
YXOZW/I B KOCMOC KOPab/Iu, Mbl
MO/DKHBI CO37aTh JIIOAAM, TOTO-
BAIIMM KOCMMYECKME alllapa-
THI K TIOJIETY, COOTBETCTBYIOIIME
yCoBUA.

He ommb6ych, ecmum cka-
Xy, 4TO ceropHsa bajikonyp mo-
IpeXXHEMY MOJIOJL M 9HEPTUYEH:
OH CaMblil paboTAIOIINIT KOCMO-
IPOM MHUpPa — C €TO CTAPTOBBIX
KOMIITIEKCOB  €KETOJTHO ITPOM3-
Bogurcs 6omee 20 myckos PKH
CO CIOKHEMIUVMMIU CITyTHUKa-
mu. Ha cuety baitkonypa okomno

TpexX ThICAY ITYCKOB PaKeT KOC-
MUYECKOTO Ha3HAYEeHUsA C pas-
JIMYHBIMU KOCMMYECKMMM aTllla-
paTamun.

bajikonyp mcnonbsyerca He
TONbKO B MHTepecax Pockocmo-
ca u HanuonanpHOro KocMude-
cKkoro areHTcTBa KasaxcraHa, HO
u EBponeiickoro KocMu4eckoro
areHTCTBA, AMEPMKAHCKOTIO, Ka-
HAaJICKOT0, KOPEICKOro, AMOHCKO-
r0 areHTCTB. BailkoHyp ABser-
Cs1 TOYKOI TlepeceyeHnsl 3€MHBIX
U KOCMUYECKUX MHTEPECOB MHO-
XKecTBa CTpaH. Mbl, 6alikoHyp-
1[bl, JOJDKHBI 3TOMY COOTBETCTBO-
BaTb. Ha TOM MBI 11 CTpOMM Halry
JKU3Hb.

— Kak mocrpoena pabora
agMuHKCcTpanun ropoga? Kro,
B OCHOBHOM, paGoTtaer B agMu-
HUCTpanuy (CHEeLMAICThI, CO-




KOCMWYECKWUW LIEHTP

TPYSHUKN — >KuTenu balikony-
pa, NpuUITallleHHbIe), VCIOIb-
3yeTcs NI ONBIT BeTepaHOB?

— AMUHMCTpalMs TOpO-
na baiikonyp — 3TO opranbl uc-
TIO/THUTENbHOI BiaacTu Poccmii-
cxoit epepanun. Ha 3ganum an-
MUHMCTpanuu ropopga baiiko-
Hypa IIOCTOsAHHO nopHATH [o-
cymapcrBeHHble arm Poccyn
n KasaxcraHa. 9TO 4eTKO oIpe-
neneno CornaiieHneM O cTaryce
ropoga. I'7maBa agMuHMCTpauuu
Ha3Ha4aeTcs Ha MOJDKHOCTDb CO-
BMECTHBIM pellleHNeM JBYX Ipe-
sugeHToB — Poccunm n Kasax-
CTaHa M, COOTBETCTBEHHO, He-
CeT [IBOVHYIO OTBETCTBEHHOCTb.
B ycnoBusax apeHAHBIX OTHOIIe-
HUIl [IOBCeSHEBHOe (YHKIMO-
HypoBaHue baiikonypa crponrt-
€51 Ha OCHOBE POCCUIICKOTO 3aKO0-
HOJIATEeNIbCTBA C YYETOM MEXJy-
HapOJHBIX JOTOBOPEHHOCTEN C
Kasaxcranom.

VHTepecnl Ka3axcTaHIEB Ha-
XopATcs B 30He BHUMMaHuA Crie-
LIMaJIbHOTO IIpefiCTaBUTeNA IIpe-
supenra Pecrry6muku Kasaxcran
Ha xommiekce «baiikonyp».

BoicuiuM  opranom  obie-
CTBEHHOTO CaMOYIIpaB/IeHNs Ha-
ceneHus ropopa ssnsercsa O6-
LIIECTBEHHBINI coBeT. B ero co-
CTaB BXOJAT U POCCUAHE, U Ka-
3axcTaHubl. CoBeT copelicTByeT
[IPOBefeHNI0 BBIOOPOB pasymy-
HOTO YPOBHA U APYTUX IOTUTHU-
YeCKMX KaMIaHMIil J/I TPakKiaH
0001MX TOCYAapCTB.

K cnoBy ckasaTb, B apeH-
HBIX OTHOIIEHMAX 3aK/II0YaeT-
Cs1 M OCOOEHHOCTb OpraHW3a-
uum Ha bajikoHype monmmutuye-
CKMX KaMIIaHMif, B TOM 4MC/IE U
BBIOOpPHBIX. BailkoHyp mper oT-
HeNbHONM CTPOKOIL B IIEPEYHE U3-
6uparerneit, TOMOCYIOLINX 32 Py-
6e>xxom Poccuu. 3a roper cye-
CTBOBAHMA POCCUIICKON afiMM-
HucTpauuyu balikoHyp y4acTBO-
BaJI B 8 pOCCUIICKUX M36MpaTeb-
HBIX KAMIAHUAX, 7 — Ka3aXCTaH-
CKMX, B 2 pedepeHiyMax u 3 Ha-
LIMOHA/IbHBIX MIEPENNCAX HaceTIe-
Hus. Ilpu ropopckoit agMuHu-
CTpaLym cosfana pabodas rpym-

ma II0 OKa3aHUIO COJEeCTBU
IIPOBefleHNsT BBIOOPOB pasIny-
HOTO YpOBH:A. DTO KacaeTcs Bce-
0 Hace/IeHMs TOPOJia, B KOTOPOM
MpO>XXMBAIOT TpaxkaaHe Poccmii-
ckoit Depepauyu, Pecrrybmuku
Kasaxcran, fipyrux crpan CHI.
B KonnexTuBe AAMUHU-
crpanum paboTaroT 6GaiiKOHYp-
Ibl — CHELMANTUCTBI COOTBET-
CTBYOIMX Hpodumeil: 3KOHO-
MMCTBI, PUHAHCUCTBI, IIPaBOBe-
IbI, IPOU3BOJICTBEHHUKI U TaK
nanee. C1oBOM, Te, KTO 110 YPOB-
HIO KBaIM(UKAINI 1 OTIBITA CO-
OTBETCTBYeT IpebABIAEMBIM
TpeOOBaHMAM K MYHUIUIIA/Ib-
HBIM CITY’>KaIuM, obecrednBao-
MM HeATeNTbHOCTb BCeX CTPYK-
TYpHBIX IOApasfefeHnit afMu-
HUCTpanuy ropoga. OmbIT Be-
TepaHOB MbI, 6e3yC/IOBHO, WC-
[0/Ib3yeM, OCOOEHHO Hpu BBe-

OE€HUM B OOJDKHOCTb MOJIOObIX
CIIeUManmncToB.

— Bamm moxemaHumsa Ha-
meMy MonomoMy usganuo. Ha
4yeM, IIO-BalIeMy, CIeAyeT CO-
CPemoTOYUTh 0c0o00e BHMMA-
Hue?

— B ocHoBe 1106010 MOJIO-
IOTO U3NAHMA JIEKUT >KeTaHue
OBITh HEIOXOXKMM HM Ha KOTO.
ITO IMOXBaJbHO U IIPaBUJIb-
HO — JOJIKHBI OBITh CBOE INULO,
CBOA WJEONIOTUA, CBOA ayfUTO-
pusi. Ho aBropurer Hapabatsl-
BaeTcs ToflaMI, ¥ MyCTh B OCHO-
Be aBTOpUTETA BallleTo M3JaHMs
JIeXaT BBICOKMIT mpodeccuo-
HaaM3M, I7y6OKasi KOMIIeTEHT-
HOCTb, IIOJIMHHAsA HAyYHOCTb,
BBICOKasl HPaBCTBEHHas IUTAHKA.
Bonpmux Bam Tpaxeit u Xxopo-
IIMX IEPCIIeKTUB. |
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Hac BMecCTe :KAeT ycnex

) ASTRIUM  mmasoh mecranmenuersa sownan

ASTRIUM B Poccuiicko depepauuu

— Bmapumup Bmagucra-
BOBWY, TaK 61aronpuATHO CIO-
KWINCh  OOCTOATENbCTBA U
3Be3bl, YTO Ballla KOMIAHM:I
ABNAETCA ceiivyac cTparermdye-
ckum mnaprHepoMm «Kaskocmo-
ca» u Kommanum «[lappmn ca-
NaphI» B psAfie KPYIMHBIX IPOEK-
ToB. IIpexpe Bcero, npu co3pa-
HUM CHUCTeM AVICTAHIMOHHOTO
30HAVIPOBAHNSA 3eM/IN Y CTPOU-
Te/IbCTBE TAKUX STI€MEHTOB MH-
dpacTpykTypsl Kak c60poUIHO-
MCOBITaTeIbHbIe  KOMIUIEKCBI.
bnarogapsa uemy coTpymHmrde-
CTBO COCTOSIOCH, KaKue BO3-
MOXXHOCTM KOMIIAHMM CTanu
omnopoii mna sroro? Kak Bce Ha-
ypHanocs? Kak ceityac o6cro-
WUT eno?

— He Tonbko 3Bespmbl co-
IUIVCh, HO I MHOTOJIETHUII TPYE,
OIBIT, Te [OCTIDKEHMS B 006-
JIACTM KadecTBa ¥ IIOCTaBKU B
CPOK, KOTOpble IEeMOHCTPUPY-
eT Hallle IpefIpuATue B Tede-
HHe HEeCKOJIbKUX MECATKOB JIeT,
KOHEYHO TOXK€ OKasalu BIIVA-
Hue Ha Bbibop Kasaxcrana. Bce
Ha4aszoch ¢ TOTro, 4To Pecrybmu-
ka KasaxcraH mpunsma crpate-
rM4yecKoe pelleHye O PasBUTUM
KOCMUYEeCKOJ TeXHMKU, IpudeM
He TOJIbKO BBULy HaIM4MA KOC-
MmoppoMa baitkonyp. Ocymecr-
BIIATh ITyCKOBBle KaMIaHUM —
9TO OYeHb 3[0pPOBO, JHTeEpec-
HO, 9TO O4eHb Kpacuso. Ho mpo-
CTO OBITH IUIO[AZKON M/ W3-
BO3YIKOB — 9TO He OUYeHb MHTe-
pecHo. ITosTomy 6bUIO IIPUHATO
CTpaTernyecKoe peleHne o TOM,
YTO HY’)KHO Pa3BUBATb IIPOMBIIII-
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JIEHHOCTb, MMEHHO CO3[aHue U
OCBO€HIE KOCMUYECKOW TEeXHU-
KM C TOYKM 3PEHMs IPOU3BOJ-
CTBA, UCIBITAHUIT U B JajibHeli-
meM — cOOCTBEHHBIX paspabo-
ToK. Takoe peleHne O6bIIO MOJK-
TBEp>KIEeHO co3fjaHueM Haryo-
HaJIBHOTO KOCMUYECKOTO areHT-
crBa. Kak BbI 3HaeTe, 3TOT Op-
raH OTBeYaeT 3a PasBUTHUE KOC-
Mudeckonn monutuku B Kasax-
craHe. B KakoM-TO cMbIc/ie 51 6B
HasBal €r0 MMHUCTEPCTBOM 6y-
nywero. ITo cytu aTo MuHucrep-
CTBO TEXHOJIOTMYECKOTO IPOpPHI-
Ba. C ero cosmaHms IOIIIO B3a-
MMOZENCTBIUe, TPOLIeT MeXHAy-
HapoOJHbI TeHZep, ObUIM pas-
NMM4YHble KOHCYNIbTaluu. B xoge
UX Halla KOMIaHUSA Oblla BbI-
OpaHa cTparernyeckuM IapTHe-
POM B YacTy CTPOUTENIbCTBA, IIe-
penaun TeXHOIOTHIT U 00ydeHNs
Ka3aXCTaHCKMX  CIIEIMATNCTOB
II0 IporpaMMe AMCTAHIVIOHHO-
IO 30H[VPOBAHMA 3eMJ/IM, A TaK-
e CTPOUTENIbCTBA COOPOYHO-
MCIIBITATe/IbHOTO IIeHTPa KOCMI-
YeCKOJ TeXHUKU B ACTaHe.

— Heckonbko mogpobHee o
CUCTeMe TUCTAHIIMIOHHOTO 30H-
aupoBanuA sewm. Hackonbko
M3BECTHO, IPOIIe/ ONpeeTeH-
HBII 9Tan MOATOTOBKU CIEIM-
amucroB. Kakoe ceityac cocros-
HIe COOCTBEHHO C >KeIe30M U B
nenoM ¢ npoexkrom? Korga nra-
HUPYIOTCA 3aIyCKU?

— Bo-nepsprx, ammapa-
TOB Oymer nBa. IlepBbit amma-
par, KOTOPBIJI IJIAHMPYETCA K 3a-
IIyCKY, OyfeT cpegHero paspette-
HUA U €TO 3aIyCK 3aIUIAHMPOBaH
Ha cnepgyromuii rof. Ho Tyt Mmbl,
KaK BCeT/ja, HEMHOXKO YIIMpaeM-
Cs1 B CHICTEMY, CBA3aHHYIO C Ha/lu-
yneM paker-Hocureneit. Ceigac
KOHCY/IbTallUN Y>Ke 3aBepIIeHbl 1
5 [yMalo, 4TO BCe OyfieT HOpMab-
HO. D10 OyfeT MOIYTHBIA IpYs,
HOCHUTeNb OyleT HOJHMMATH He-
CKOJIDKO CITyTHMKOB, B TOM YJNC-
ne v Hamt. Hamr npyHImm: nocra-
BUTb B CPOK M KadecTBeHHO. M
31eChb HY)KHO VICXOOUTHb U3 ITUX
IapaMeTpoB.

MsrotoButens  CIOyTHUKA
— Hallle Jo4epHee IpeAINpus-
Tue — aHramitckas ¢pupma SSTL.
Cam anmapar mnopsagka 180 xr
Beca. Ho aTO He 3HA4MT, YTO OH
CTabeHbKMIT KaKoi-T0. DTO XO-
poumMit amnmapar, ero paspabo-
Tasa Hamboree mepenoBast Gup-
Ma B Mupe B chepe ManbIX KOC-
MUYECKMX ammapaToB. Yro Ka-
caercst 00yUeHMsI CIenVaIICTOB
u3 Kasaxcrana: 6a30Bblil Kypc IO
paboTe ¢ ammapaToM, MO MPOeK-
TUPOBAHMIO IpolifieHbl B Tymy-
3e. ITocme aToro kasaxcTaHCKMe
KOJ/UIETM HA4YMHAIOT paborarh
B AHrmuu, B SSTL, uro6nl Tam
HalTU yXKe IpaKTHYecKoe Ipu-
MeHeHMe CBOMM TeOpeTUYeCKUM
HaBBIKaM.

Jpyroii anmapat y>Ke BBICO-
KOTO paspellieHns, KOTOPbIl co-
OepyT Ha IIaTdopMe Helmocpesn-
crBerHO ¢upmbl ASTRIUM, Ha-
spiBaeTcss ASTROSAT-1000. 9o
IIPaKTUYeCKN IpakIaHCKast Bep-
cua anmapara Ilneaga. OH pas-
pabaTbIBaeTCs Hallell KOMITaHM-
€l VICKTIOYUTEIBHO B MHTEpe-
cax (paHI[y3CKMX OPraHOB. ITO
CaMblil COBPEMEHHBIN aIllapar,
KOTOPBII CeiYac 3aKa3bIBAETCS
¢pannysamn. Ero macca okomno
ToHHBI — 800-900 KT.

— Ha kakux ycroBusax mus-
TOTAaB/IMBAETCSA ANIapaT?

— 3pech 6bUIO COTallieHe
MEXIPAaBUTENbCTBEHHOE,  TIO-
CKOJIbKY amIapaT BbICOKOTEX-
HOJIOTMYHBII ¥ BBICOKOTO pas-
petennsi. VI anmapat 6ymer sa-
ITyCKaTbCsA €BPOIEICKUMM HOCHU-
TeleM. VI3HavyanpbHO ObUa Ta-
Kasg JIOTOBOPEHHOCTb. JTO Oy-
TieT HOBBIIl €BPOIENCKIIT HOCK-
Tenb Bera. 3amyck mmaHupyercs
Ha 2014 rop.

— A Kakue IIOKa3aTenn ero
paspemenna?
— 1 mertp.

— Yro Kacaerca mpuem-
HBIX CTAHIMIT Y HA3eMKN?

— 9TO BCe UjeT napanienb-
Ho. Boi10 651 r1ymo, eciu 651 an-
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maparsl ObUIM B KOCMOCE, a Ha-
3eMKJM HMKAKOJ HeT... Bce mpger
1o rpadyKy B paMKax IIPOEKT-
HOM pokyMmeHTanuy. OTcTaBa-
HUI HeT.

— IDmarexxu, Apyrue Bo-
TpOoChI?

— A6comoTHO BCe UfeT MO
HaKaTaHHOI. Pasymeercs, ciy-
qarTcs gucKyccun. Ilpoucxonst
Kakue-To yrouHeHus. Ho ato a6-
COJIIOTHO pabo4rye MOMEHTHI.

Ecmu cucrema Oyper samy-
IjeHa, OTpPabOTaHa, NPOBENEHBI
UCIIBITAHNS, CUCTeMa BBeleHa B
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CTpOIf, TO HaBepHOe pedb OymeT
UZITY O HEKOM ITOTEHIMale CHYM-
KOB, M306paxeHuit. Hackomnbko s1
B Kypce, ASTRIUM copeiicTByer
BKJ/IFOUEHMIO 3TOJI CUCTeMBI B 60-
7iee MIMPOKYI0 CUCTEMY KOMMep-
I[Va/TN3aUM Pe3yNbTaTOB.

9TO CBA3AHO C Te€M, 4YTO
B kommaHmu ASTRIUM pa-
6oraloT 15 THIC. UENOBEK M Y
Hee TpM HAmpaB/leHUsA Jes-
TenbHOCTH. IlepBoe Hampase-
Hue — 310 ASTRIUM SPACE
TRANSPORTATION. 910 Bce,
YTO CBA3aHO C IIPOM3BOACTBOM
pakeT. Mbl IpOM3BOAVM paKe-

Tbl ApuMaH-5, MBI ABJISIEMCS Te-
HepajIbHbIM HOAPARYMKOM. ITO
TO HallpaBleHUe, KOTOpoe pa-
6otaer mo MKC. Mbl sBsiem-
€Sl TeHePaIbHBIM TOAIPANYMKOM
[0 MPOU3BOACTBY CEIMEHTOB
CTAaHIIMM TIO TIOPYYEHMIO €BpO-
IIeJICKOTO KOCMUYECKOTrO areHT-
crBa. [lpyroe HampapjeHue —
arto noppasgenenue ASTRIUM
SATELLATIES, xoropoe Hemo-
CPelCTBEHHO [iellaeT CIYTHU-
Kit. OHO COTPYJHUYAIOT C KOJI-
JIeraMmn B YacTy IIpOU3BOICTBA
n 1nepepain TEXHOJIOTUIL TI0 all-
napatam JI33. U ecTb TpeTbe Ha-




IIpaB/ieHne, KOTOpOe Has3bIBaeT-
cs1 ASTRIUM SERVISEZ. Panb-
Ie 6BUTY M3BECTHBI TaKMe IIpefi-
npusatus, kak «SPOTIMAGE»
n «INFOTERRA», ToXe Hamm
To4yepHMe MPEeANpUATUA, KOTO-
pble 3aHMMAMUCh 06PabOTKOI
M PaCIpPOCTpaHEHMEM JAHHBIX
[133. Ho mnpowusomten peGpeH-
AVIHT M OHM CTlIy Has3bIBAaTbCS
ASTRIUM SERVISEZ. U kome-
I BEIyT IIePeroBOPHI CO CIIerya-
mucramu «Kasaxcran Iappii Ca-
Iapbl», KaK CO CTPATerMyecKuM
IIapTHEpPOM, 0 paboTe B 9TUX Ha-
mpasieHusax. VM aro Oymer ka-
caTbcsl 000UX anmaparos. A Io-
cxkonbky ASTRIUM SERVISEZ
ob6magaeT o4eHb OOBIION CHCTE-
MOJI NIpMEMHBIX CTaHLIMIA, U BO-
oblie CHCTEMOIT pacIpocTpaHe-
HVsI JaHHBIX, 9TO I7I00a/IbHBII
oIepaTop B MUpe, K HEMY O4eHb
MHOTVe O0paljalTCsi, — BO3-
HUKaeT Ipouecc cuHepruu. To
€CTb 13, 9TO 3[0POBO, YTO Ka3ax-
CTAHCKUe KOJI/IEry IPruoOpeTaT
CIIyTHUKM Y HAC, U Mbl Iepefa-
€M MM TeXHOJIOTMH, HO 3TO BCEro
JIMIIb OJHA YacTb Cpesa KOole-
paruu. ITotomy 4TO OyzeT elie u
0OMeH [JaHHBIMM, B3aMIMHas IO-
craBKka JaHHbIX. COOTBETCTBEH-
HO, kak ASTRIUM SERVISEZ
MOXeT ObICTpee HaXOAUTH IO-
TpeOuTesNs U JOCTAB/IATH 3aKa3bl
CBOMM I/I00Q/IBHBIM K/IMEHTaM.

— A BOT IpoCTOMY YUTaTE-
M0 Kak ny4me pacmmdgppoBarh
TEPMUH: «MBI IlepeflaeM TeXHO-
norum»? KoHKpeTHee ero pac-
KpoliTe.

— Cy1ecTByeT 04€Hb MHO-
ro mnpogaHaumii ¢ STUM TepMMU-
HOM «Ilepefiaya TEXHOJIOTUII».
Yro rtakoe TtexHomormm? Ectb
TeXHO/MOrnM cOOpKM  ammapa-
Ta, €CTb TEXHOJIOIMM MCIIbITA-
HUJI ammapaTa, ecTb TeXHOJIO-
MM TPOEKTMPOBAHMSA ammapa-
Ta, €CTb TEXHOJOTMM 3aKYIKMU
PaKeTbI-HOCUTENSA,  TPOU3BOJ-
CTBO KOMIIOHEHTOB. Bcerpa Hyx-
HO NIOHMMATD, O YeM HJeT pedb.
Mo>kHO cKa3aTb: A Iepefar Tex-
HOJIOTHUIO, @ HAa CAMOM JieJie TIPO-

BOXY 0a30BBIil Kypc OOyYeHMs.
310 npodananys.

Ilepenaya TexHomormi ocy-
I[eCTB/ISAETCSL CIIERYOLMM 06pa-
3oM. Hexnit 6a3oBblit Kypc, Te-
OpeTMYecKUil I OTOOPaHHBIX
Ka3aXCTaHCKUX MHXeHepoB. OH
nposefien B Tymyse. Oum 06-
ydanuch Ha MecTaX. Pabora-
7N pyKa 06 PyKy ¢ GpaHIy3CKU-
MU U QHITIMACKUMIM KOJUTETaMH.
9ro 6bI1a HepBas Basa aKTUBHO-
ro obydernus. Ilocme aToro xom-
JIETH YYaCTBYIOT B CO3JAHMU all-
napara. Toxe pyka 06 pyky. Ko-
HEYHO, OTBETCTBEHHOCTb HECYT

crietmamuctsl «ASTRIUM». Ho y
KOMITaHMN ecTb ayonep. Llenp Ha-
IIpaB/ieHa Ha TO, 4TO pebsTa Ha-
LIeTO COBMECTHOTO TIpefIpus-
A «[amamM» JOIDKHBI TTOTYIUTD
BCe HeOOXOAMMbBle 3HAHUS U Ha-
BBIKM JyIs TOTO, YTOOBI yMETb CO-
Ouparh ammapaThl, VCIBITHIBATD,
IIPOEKTUPOBATh IIOf  CHUCTEMY.
S xoTen 6bI ceityac 0co6o oTMe-
THUTb, YTO MHOIZIA HAUMHAIOT TO-
BOPWTH: a BOT Ilepefjadya TeXHOIO-
TUI1 — 3TO UCK/IIOYUTENTBHO, YTO-
OBl IIpUBs3aTh K cebe, He IIyCTUTh
npyrux. Ilo kparineit mepe, ¢ Ha-
1€l CTOPOHBI 9TO a6COTIOTHO He
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KOMIMAHUA

TaK, IOTOMY YTO MBI JJaéM HeKMUit
6asoBbit kypc. Ilotom oHM Ha-
YMHAIOT COTPyZHMYaTh. Jpyroi
IpUMEp — POCCUIICKMII B 9acTy
Kascara-3 us Kpacnospcka. Ilo-
XKaiyiicta, pusKka ofHa U y Hac
HET HUKAKMX TpoTUBOpednmii. Ka-
3aXCTaHCKME KOJUIETM MU3YYaroT
HEMEIKYX0 LIKONIY, COTPYHHU-
vas ¢ Hamu. OHU U3y4aT PpaH-
I[Y3CKYI0O M aHIJIMIACKYIO HIKOJIBIL.
YsHawT poccuiickyro mkony. VM
B pe3y/bTaTe BLIPAbOTAIOT CBOIO
Ka3aXCTaHCKYIO MIKOMY CO3/JaHMA
anmapaToB KOCMMYECKOTO HasHa-
yeHus. B atom cyTs.

— Kakoe y Bac cnoxmnnoch
BIIEYAT/IeHIIE O TeX pefATax, KO-

Kocmuueckne nccnenosaHust u texHonorum /02/ 2012

TOpbIe 00y4aNmuCch ¥ paGoTAIOT B
COBMECTHOM MPENNPUATAN?
— Bo-nepsbIx,

COBMeCT-
HBIM TIPEJIIPUATHEM PYKOBOJAT
ONBITHBIE CIIeLVANCTBI C 6OMb-
IIMM CTaXeM PabOTBI, OIBITHbIE
MeHeIKepsl ¥ TexHapu. Jlropm,
CKa)XeM TaK, COBETCKON JHKe-
HEpHOJ IIKOMbL. ITO AMAHXXON
JKaliMypsuH — TeHepalIbHbII
JAUPEKTOp. JTO IIPOCTO K/afie3b
sHaHumit. OH mopobpan cooTBet-
CTBYIOIITyI0 KoMaHpy. Texnmde-
CKMM [IMPEKTOPOM, IIOCTOSHHO
KUBYIIMM B AcCTaHe, AB/AETCA
Halll pPaHI[y3CKMII KOJIIera, IpM-
exapumit u3 Tymysa. Apse Jlam-
6epToc, ¢ 6OMBIINM OIBITOM pa-

N

60tsI B o6mactu J33. OH paboTan
B Kopee. IlepenaBan TexHonorum
¥ 3HaHMA. Y Hac OTpabOTaHHas U
oOKkaTaHHas TEXHOJIOTVA B3aUMO-
neiictBuA. Cpeay MONOTEXU, KO-
TOpasi TpMexajaa, ecTb OYeHb Ta-
JIAHT/IVBbIE pebsATa, XOPOLIO 3Ha-
IOIIVi€ AHITIMICKUI A3BIK, OPUEH-
THUPYIOLIVeCs B MUpPe, O4eHb aK-
TUBHBIE U JlaXKe Jleafolye co6-
CTBeHHble pa3paboTku. S pasro-
BapMBaL ¢ OOYYAIOIVMM MHXKe-
HepaMI C Halllell CTOPOHBI, BIIe-
YaT/IeHNe Y HUX O4eHb IIPUATHOE.
Bamn pebsita Bce GbICTPO CXBa-
TBHIBAIOT, HE CTECHAIOTCA ITOAXO-
IUTb, TlepectpammBarth. To ecTb
nobusaroTcs. OHM 3apsDKEHBL.




— JaBaiite mepelifeM
K JpyromMy HIpOeKTy, Ha Mol
B3I7IAJ, UMEIOIIeMY LIEHTpasb-
HOe 3HauYeHMe — cOOpoYHO-
MICIIBITATETbHBIN KOMII/IEKC.
Ckaxute, 0 4eM UJET pedb, YTO
OymeT Ha BbIXOfIe U YTO 3TO JaeT
OIA  Hallell 3apo>Kparolerics
KOCMMYecKoi oTpacin?

— Ha noctcoserckom npo-
CTPaHCTBE HET €[UHOT0 KOM-
Wwekca 1o cbopke ammapa-
ToB. He To 4TO Ha ofHOI Tep-
putopuy, a B OJHOM IIOMelle-
Huy. IloToMy 4TO B 3TOM ecTb
CMBICTI CO3[JaBaeMOro CO0POYHO-
VICTIBITATE/IBHOTO  KOMIIJIEKCA.
EcTb KOMIIIEKCDI, yCTaHOBJIEH-

Hele B Kpacnospcke, 8 HIIO IIM
uM. PemerHeBa. EcTb xoMmIek-
col B PKK «DHeprusa», ectb B
IPYTUX 3aMedaTe/IbHBIX POCCHIL-
ckux npepnpuAruax. Ho Her Ta-
KOTO, YTOOBI 9TO OBUIO COOPaHO
B OJHOM MeCTe I alllapaT He Ho-
Ku/as Obl YMCTHIX TOMEIeHWIT, a
IIPOXOAMI BeCh IIMKJI CBOETO CO3-
[AHVS ¥ VICIIBITAHMIT. DTO OYeHb
BXHO. JTO 3KOHOMUT Bpe-
MS M JIEHBIM, 9TO CIIOCOOCTBY-
T IIOBBIIIECHNIO KadyecTBa. Takas
cxeMa peamn3oBaHa B Espore.
ITo TakoMy mpuHuMIy pabora-
10T BCe Befyliye MpefIpUsATHA.
M B 3TOM 0COGEHHOCTH HOBO-
ro CcOOPOYHO-UCIBITATEIBHOTO

KOMIIIEKCa, €ro IIpUBJIeKaTe/lb-
HOCcTb. ¥ KasaxcTaHa o4yeHb aM-
OuimosHas IporpaMma  CO3-
OaHMA anmaparoB. VM KoHed-
HO, HeNIb3sd IepeIUIbITb OKeaH,
He IOCTPOMB NOKU. ITO XOPO-
mnit Kopabib, KOTOPHBIt CTPO-
utca. IIpMHLMINATBHO BaXKHO,
KOT/Ia HaIll TeHepa/IbHBII JUpeK-
top r-H ®pancya Ox B cepenu-
He IIPOLIJIOTO rojfja BCTPeyascs ¢
npembep-MuHUCTpoM Kasaxcra-
Ha. OHM B IPUCYTCTBUU PYKO-
Boputensa «KaskocMoca» pmoro-
BOPMINCH O TOM, 4TO 00s13aTeNIb-
HO HY>KHO CTaBUTb JO/NTOCPOY-
Hble Lemu. Henbssa pemmmTd fe-
NaTh cryTHUKM Ha 5 jeT. Heo6-
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XOIMMa JeVICTBUTENbHO CTpaTe-
rus. DTO TOJbI, JeCATKM eT. Hu
B KOeM C/ydae Hefb3sl IIpepbl-
BaTb CTPATErM4eCcKyl0 IPOrpaM-
my. [Toromy 4TO IOTEpAIOTCA Ka-
IpBl, TOTepSAIOTCA 3HAHMS, II0Te-
psieTcsl Bce MOMEHTA/IbHO.

— BbI Kak ObI OTBe4aere Ha
KPUTHUKY, KOTOpasd YTBepiK[a-
7a, 4YTO HapaMeTphbl ammaparta
M30BITOYHBI, HET MOLTHOCTEN Yy
pecnyonuku. Ilpepmonaramoch
N TIpUMMeEHeHVe ero IepecMo-
TPeTh, MOXKeT ObITh, Ha Baiiko-
Hype u T.1.? BbI uTO-TO MO>KeTe
CKa3aTh 110 TOMY HOBOJY?

— OTO B3ITIAM KPaTKOCpOY-
HbIl. OTO B3IJIAJ MAaKCMMYyM Ha
3-4 roma Brmepen. Kocmmyeckas
TeXHIMKa 3aMeyaTe/lbHA TeM, YTO
ee pacCMaTpUBalOT C TOYKM 3pe-
HUsI IIEPCIEKTUBB  GOJIBLIOTO
BpeMenu. Hy>xHo uMeTh u 3amac
TEPIIEHNA, U 3alac 3HaHUN, U, K
CYACTBIO WIM K COXKAJIEHUIO, U 3a-
mac (pUMHAHCOBBIX CPEACTB, 4TO-
Obl 9TO pasBusaThb. IIpobnema B
9TOM. Sl He MOTry KpUTMKOBATb,
B KaKOM MeCTe IIOCTPOEH I[eHTp.
IToTomy uTO 3TO He Hallle pelle-
HIte. DT0 ObIIO pelleHe Focyaap-

CTBa, YTO B 3TOM MecTe yAoOHeit
Bcero. Uro kacaercsi COOCTBEHHO
CBVKa — 310 6yner coBeplieH-
HO 3aMKHYTBIA LMKIT COOPKM U
UCIBITAHNUII ammaparoB. 1o Oy-
IeT Becb KOMIUIEKC 3/IeKTpOMar-
HUTHBIX MCIIBITAHUI, MeXaHMJe-
CKMX MCIBITaHMII, TEPMOBAKYyM-
HBIX MCIIBITaHUIL. X049y OCOOEHHO
OTMETUTD, YTO MOSBUTCA TaK Ha-
3bIBaeMblit TouroH. To ecTb 3TO
(bakTHYeCKM B peXuMe peanb-
HBIX YCTIOBUII KOCMMYECKO Cpe-
Bl OYIYT VICIIBITHIBATBCS IIOTIE3-
HBle Harpysku. Takoro Ha I1ocT-
COBETCKOM ITPOCTPAHCTBE HET HI
Y KOro M3 IPOM3BOAUTENEN KOC-
MI4ecKoll TexHukn. S xoudy oco-
60 OTMeTUTD, YTO BO BCEX CTpa-
Hax, KOTOpbIe 3aHMMAIOTCA KOC-
MIYECKOM TeXHUKOM, — VIHmus,
Kuraii, Kanapa, Amepuka, ®@pan-
uus, 'epmannsa, — y Bcex mpefi-
IpUATHUIL €CTb OfiMH, a TO U JBa
KOMIIaKTHBIX ITo7MroHa. Hyx-
HO UJTU K 3TOMY — 9TO IIpaBU/Ib-
HBIV TIyTb.

— [IBa coBa o cebe: yueba-
padora

— Orel y MeHSI BOEHHBIIL.
Ilocneguue 20 et 3aHUMAaI-

Cs1 BOIIPOCAMU, CBS3aHHBIMU C
co3maHueM OOOPOHHBIX CUCTEM.
Yro HasbIBaeTcs, paboTal B IO-
4yTOBOM AlmKe. S mocrymmun B
MoCKOBCKMIT MHCTUTYT paji-
OTeXHMKM, STeKTPOHMKM U aB-
TOMATMKM. 3aKOHUMI IO CIle-
mmanbHocT ACY — aBTOMa-
TU3VMPOBAaHHBIE CHUCTEMbI OOpa-
6otk mMHpOpMALMN ¥ YIIPaB-
neHus. To ecTb CUCTEMIIMKOM B
OykBanpHOM cMbicre. Ilocmen-
Hite 11 et paboTar B KOMIIAaHUI
«ASTRIUM», Ha pasHBIX HOJIK-
HocTAX. Ceifyac A permoHasb-
HbII iupeKTop 1o crpanam CHI.

— A ronoBHOII oduc rme
HAXOmUTCA?

— B Ilapwxke. CymiecTBy-
I0T OTZIe/IeHNsA, KOTOpble MMeEIOT
GYHKIMU IO HampaBleHMAM B
Tynyse, MioHXeHe U T.JI.

— JIx0601BITHO, YTO TOTTOB-
Hoit opuc EADS Haxopurca B
Hupepnanpax.

— Ha camomMm pene sTo He-
60/IbIION  IPefCTaBUTEIbCKIUIL
otpuc. DTO BOIPOC LEHTPANb-
HOTO Jep>KaTels aKuuil, Heil-
TpajbHasA CTpaHa IO OTHOIIe-
HUIO K AHIIMK, TI0 OTHOLIEHNIO
k Opanuun, I'epmanun u Vcna-
Huy. llTab-xBapTHpa HAXORUT-

ca Bo Opannun. Bropags — B
MionxeHe.

— Bamm noxenanua Ha-
1eMy >KypHay.

— Bornbuioe peno HaunHae-
Te. B KOHKypeHTHOI cpefie, MeX-
ny mpounm. JKemaio BaM ObITDH
IpY COXPaHEHUM OODBEKTMBHO-
CTM ¥ VIHTEPECHOII IONayy VH-
¢dopmanun  6omee  OBICTPBIMU
B IpefocTaBneHuyu. Yro Takoe
KocMoc? 910 MHQPOPMALMOH-
HOe IIPOCTPAHCTBO B TOM 4NCIIe.
31ech BaKHBI CKOPOCTb U Kade-
crBo. CoOMIOCTI BOT 3Ty IpaHb,
He IIpeBPAaTUTbCSA B Pperopre-
POB B IJIOXOM HOHVMMAHMM 3TO-
IO C7I0Ba, HO 003aTe/IbHO OTCTa-
uBaTh INpodecCHOHANbHBIE II0-
3ULMHU. A KYPHAIIUCT — 3TO TOT,
KTO AyMaeT, aHa/IM3UpYeT, IIpefi-
JIaraer. u
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YacTHas KOCMOHaBTUKa: NnepBbIE LWarn

tO6bunewn SpaceX

HoBbili npoekT EADS Astrium
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YacTHaa
KOCMOHABTVKA Janana

a TIEPBBIN B3IJIAJ CIIO-

BOCOYETAaHME «YaCTHAsS

KOCMOHABTUKa» IIPU-

MeHMTeNTbHO K 3ama-
Iy BBIIJIAGUT TI0 KpaliHell Mepe
CTpaHHO. MBI IPUBBIK/IN K TOMY,
4YTO BCE HErOCyJapCTBEHHOE U
ecTb yacTHoe. OTCIofia U yBepeH-
HOCTb B TOM, 4TO BCS a3POKOCMU-
4eckas TexHuka B CoeiMHEHHbIX
[Irarax, ma n B EBpore, gemaerca
HErocyJJapCTBEHHbIMU OpraHM3a-
ImAMY — GYpMaMy, KOMIIaHNUA-
Mmu, Kopnopauyamu. Ho, B camom
Tene, BCe TOpasfo CIOXHee, U
yrIyb/IeHHOe M3ydeHue IpeMeTa
IIOKA3bIBAET, YTO «4acTHas KOC-
MOHABTMKa» — He IPOCTO UTpa
CIIOB.

B samagmHOoM mOHMMaHUN
YaCTHBIMM CUMTAKOTCA HEAKLMO-
HI/IpOBaHHbIe HPCHHPI/IHTI/IH C He-

Kocmnueckne nccnenosanms v texHonoruu /02/ 2012

Uropb AOAHACDBEB,

HE3aBUCUMbIN 3KCnepT B obnactu paKETHO-KOCMMHeCKOﬁ TEXHUKU, pe-
0aKTop XypHana «HOBOCTW KOCMOHaBTUKK>»,

Poccus

Omutpnii BOPOHLIOB,

HE3aBUCUMbIN 3KCnepT B obnactu paKETHO-KOCMMLIeCKOﬁ TEXHUKH,

Poccus

6O/IBILINM YMCTIOM Y4YpefuTesnel,
3a4acTyi0 MMEIOIINe eIMHCTBEeH-
HOTO XO3AMHA. A TaKue TUTaH-
TBl A3POKOCMMYECKON IPOMBIII-
neHHocTH, Kak Lockheed Martin,
Boeing mmn EADS Astrium cunm-
TalTCs  nyomudHbMyu  (061e-
CTBEHHBIMIM) KOpIopanysamu. B
3TOM CMBIC/IE€ HBIHEIIHIO CUTY-
aIMIO MOXXHO CUUTATh PeaTbHbIM
HaCTyIUIeHUEeM
KOCMOC: B 3TOT OM3HeC MpUILIN
[eCATKY HeOOMbIINX KOMITaHMIL.

IIpuyun mnpopbiBa MOXHO
Ha3BaTb HECKOJIBKO.

IlepByto HasBan amOMLMO3-
HbIIT 613HeCMeH D710H Mack, co3-
JaTelb ¥ PYKOBOAUTENTb KOMIIA-
HuM SpaceX, KOTOPYIO 9KCIEPTHI
Jallie BCETO IPMBOIAT B KadecTBe
npumepa. OH 3asIBUII, YTO «CTOMUT
Ha IUIeYax TMTaHTOB»: B IIOPY MIO-
CTyIHOTO VIHTepHeTa 1 Bceobieit
nrdopMaTH3aLymn. 80-nmeTHnit

«JaCTHMKa» Ha

OIBIT COBPEMEHHOTO PAaKeTOCTPO-
€HUA CTJI IOCTYTICH JiaKe HeOOb-
M npepnpuATyAm. [Ipudem ne
TOJIbKO B BUJIe Y4eOHMKOB U CTa-
Tell, HO U Hampamylo: SpaceX B
CBOeIl paboTe NCIIONb30BAN Psf
TEXHO/IOruit, KoTopble NASA me-
pefiaso  MPOMBIIIEHHOCTH, Ha-
HpMUMep, HapabOTKU IO IIThIpe-
BOMY MHXXEKTODY.

Bropas nmpuynna: aspokoc-
MIyecKas IPOMbILITIEHHOCTD ITe-
peXuBaeT He Mydllle BpeMeHa,
U CBOE MECTO NPUXOJUTCA JIC-
KaTb CaMbIM KBalTuQuUUpOBaH-
HBIM CIelIMaICTaM-PaKeTIMKaM.
MHorue momnanu Imof, coKpairie-
HI€, a [PYTUM JOCTaTOYHO MIpef-
JIOXMUTD 607Iee BHICOKYIO 3apIlIa-
Ty, 4yeM ceifdac. B mrate SpaceX
HEMAaJIO TAKVX JTIOfIell, B TOM YWC-
7Ie Ha KJTI0YeBBIX MOCTaX.

Tperbsa: HeboObIIME YaCT-
Hble GUpPMBI UMEIT Oojee HU3-




Kife HaK/IafiHble PacXOfbl, 4eM
KpyIHble  KOpIopanum, IIO-
CKOJIBKY 9KOHOMSAT Ha OI0pOKpa-
TUYECKOM aIlllapaTe U OOBITHO
He CcofepXKaT COOCTBEHHBI MC-
IIBITaTeIbHbIN KOMIUIEKC.
YerBepTasa NpUYMHA: JaCT-
HUK 60J1ee rO0K B BRIOOpE Bapu-
aHTOB paspaborku. Hampumep,
SpaceX maxke gBUTaTeny fieaeT
CaMOCTOATE/IbHO, U30aBISSCh OT
CHab>KeHYeCKO-CObITOBBIX Hajl-
6aBOK BHEIIHMX [TOCTABIIIKOB.
HakoHe1, 4aCTHIKY ropasjo
jerde NPYHMMATD peIleHNs, He
OI/IAA/IbIBAsACh HA MHEHME COBETA
AUPEKTOPOB WM COOpaHMA aK-
L[MOHEPOB, 160 OH cam cebe XO-
35IMH, 1 IMeeT COOCTBEHHOE «BM-
nmeHue». Bce ToT >ke Mack, cBoe-
00pasHBIil AIIOCTON HOBOII 9PHI,
BUAUT OyAylljee YeloBedecTBa B
TOM, 4TOOBI OHO CTaJO0 KOCMM-
yeckoli pacoii. ITo ero MHeHnIo,

IyTh K 3TOMY IIPO/IO’KAT MHOTO-
PpasoBble HOCUTENN, IPY3BaHHbIE
Ha IOpAJOK CHU3UTD CTOVIMOCTD
IOCTyIIa B KOCMOC.

YKasaHHble NPUYMHBL 00Y-
CIOBWIN CYLIECTBEHHDIE OT/INYINA
«4aCTHOV» (KOMMEpYecKoil) KOc-
MOHABTUKM OT «TOCY[APCTBEH-
HOI» B TaKUX cepax Kak MapKe-
TUHTI, LEICIIOIAaraHne mn (bl/IHaH-
cupoBaHre. KioueBoil MOMEHT:
KpyIIHBIe KOpHOpanuu paspaba-
THIBAIOT OOJIbILIVIE ITPOEKTHI 32 FO-
CyHapCTBeHHblE [IeHbIM, TOIZA
KaK YaCTHUK B OCHOBHOM PMUCKY-
€T CBOMM WM 3a€MHBIM KaIlMTa-
7I0M, MO0 CPefCTBaMM TaKuX Ke
JaCTHBIX MHBECTOPOB. 3JI€CI) MOX-
HO IIPOBECTY aHAJIOTHIO C aBUAIN-
eif: BOGHHBIE CaMOJIETHI CO37IA0T-
CA HA OCHbIV HA/JIOTOIUIATC/IbIIN-
KOB, a TTACCAKMPCKIE aByasIaliHe-
PbI — Ha CpefICTBAa KOMMEPYECKMX
aBMAIIEPEBO3YNKOB.

Henp3ss ckasatp, uto 1o Ma-
CKa 4YaCTHUKOB B KOCMOHABTH-
Ke He 6bUT0. Hampumep, mmpo-
ko usBectHas Orbital Sciences
Corporation (OSC) HaumHana B
KoHLle 1980-x Kak He6obLIas
JacTHasA ¢upMa, MOFHABIIAACT
IpEeVMYIIeCTBEHHO Ha TOC3aKa-
3e. Kpome Toro, nmeer cmbicn ro-
BOPUTD O «<KOMMEPYECKON» KOC-
MOHABTUKE, IIOCKO/IbKY U 607Ib-
e KOpIOpaumym BKIafbIBa-
10T COOCTBEHHBIE I€HbIM B pas-
JIMYHBIE TIPOEKTBI, HALPUMED, B
CITyTHUKU CBSSIL.

Vcropuueckn, B cuity cospia-
HUSA peXXxuma Haubojbliero 6ma-
TONPUATCTBOBAHMUA  YAaCTHOMY
KamnmTany, Hanbojee spKue HO-
ctiokennsa (ma u BooOlle Hau-
607bIlIasg aKTMBHOCTb) YACTHOIL
KOCMOHaBTUKM 3aMeTHBI B Coe-
nuHeHHbIX llItatax. Tam Haime-
HBI yhauHble (OpPMBI IIapTHep-
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CTBa, MO3BOJIAIOIINME TOCYAap-
CTBY COCPeIOTOUNTBCA Ha pele-
HUM HOBBIX ITIOOA/JIbHBIX 3a/ad,
a JaCTHMKAM — IIOIyYUTDb CBOIO
JOMI0 TIMPOTa OCBOEHMS OKOJIO-
3eMHOTO IIPOCTPAHCTBA.

Celfyac YaCTHUKM TIBITA-

I0TCS 3aXBATUTh TPU OCHOBHBIE
HMIOVM KOCMMYECKOro Oy3Heca:
CyOOpONTa/IbHBII TYPU3M, CPefi-

My
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CTBa IOCTaBKMU I'PY30B (B OCHOB-
HOM, JIETKMX) B KOCMOC, THJIO-
THpyeMble i TPY30Bble CHCTEMBbI
I OKO/IO3€MHBIX TIO/IETOB.

TYPI/ICTI/I‘{CCKI/Ie IIOJIEThI B
O6MVDKHUIT KOCMOC 0 Gayiu-
cTudeckoit (cybopbuTanbHOIl)
TPAeKTOPUU CUYUTAIOTCA Iep-

CIIeKTUBHBIM 6U3HecoM: K 2020
TOly PbIHOK MOJKEeT HaC4MThI-
BaTb HeCATKM TBICAY 3aKa3uyu-
KOB. B HacToslee BpeMs 3/1eCh
nupupyer KommaHma Virgin
Galactic Mmunnnappepa Puuapma
bpancona. He Bpimonuus noxa
HU €JMHOTO KOMMEpYECKOro
II0JIeTa, HEJJABHO OHA IONy4M-
7a yXe IATUCOTOTO KIMEHTA.
IonteicAaun mrofeit, He TPOCTO
TOTOBBIX OTAATb 3a NPbDKOK Ha
Bpicoty 100 kM 1o 200 TeIC $, a
MO/IOKMBIINX COTMAHYIO YacThb
3TOJI CYyMMBI Ha JIeIIO3UT, CTalu
«CTapTOBON IUIOIIAAKON» [JIA
6usHeca. TexHUYeckass OCHOBA
IIpOeKTa — CBA3Ka CaMoJeTa-
Hocutenss White Knight 2 u pa-
KeTortaHa SpaceShip 2 — mpo-
XOIMT JIeTHBIE
IlepBBII MOTOpPHBIN HONET pa-
KeTOIVIaHA HaMeyeH Ha JIeTO
TeKYILIEero rofia, a mepBas KOM-
MepdyecKasd MMUCCHUA OXMIAeTCs
B 2013 ropy.

CrnemoM 3a nuaepoM UAET
XCOR Aerospace ¢ pakeroIia-
HOM Lynx. 9TOT ammapar BMe-
IIaeT BCEro OJHOTO IaccaXkupa
U CIOCOOEH MOJHAThCA Ha BBI-
coty nopsjka 60 kM. 3aTo 1 CTO-
MMOCTD TO7IeTa B TPU C TUIIHUM
pasa MeHblIle, YeM 3alpallnBaeT
Virgin Galactic — Bcero okosno
60 TbIc $. IlepBblit UCTIBITATEND-
HBIIl IIOJIeT HaMedyeH Ha KOHeI]
2012 ropa.

OcranbHble YYaCTHUKY «CY-
6opbutanpHoro  3abera»  OT-
CTAlOT OT JIMAEPOB M HAXOJAT-
CA IMIIb HA CTafuy VICIIBITAaHUI
nporoTumnos. B Hayane 2012 rozga
kommanusa Armadillo Aerospace
UCHbITaNa pakeTy C MHepLu-
AJIbHOM CUCTEMOW HaBeJeHUs
STIG-A3 (Suborbital Transport
with Inertial Guidance) ns Koc-
momnopta Amepuka B Hbio-
Mexkcuko. IIpaBaa, anmapar pas-
pyummica B KoHlle nonera. Ho B
obIieM Iienb MCIbITaHUIT OblTa
nocturayra — STIG-A3 cmor
HaOpaTp BbicoTy 82 kM. IllTat-
w1 STIG-B cmoxker mnopmHu-
MaTb IacCaXVPOB Ha BBICOTY
140 kM.

VICIIBITAaHUA.



®upma Masten Space Systems
BBIIIOJIHM/IA  IEpBble  JICIIBITA-
Te/IbHble TIOJIeThl IeMOHCTpaTopa
Xaero ¢ BepTUKAIbHBIM B3/I€TOM I
BepTUKaIbHOI IocafKoit. B ¢es-
pane 2012 rofa oH CMOT NMOJHATD-
cst Ha 61 M. Kommanust BeiGpaia
IIYTh «MaJIeHbKUX ILIATOB»: CTIefy-
IOLIMIA TIOJIET IVTAHMPYETCA Ha BbI-
coTy 5 kM. MopiepHuspoBaHHbIe
anmnapaThl Xaero B 1 Xaero 20, ko-
Topble cMOryT gocruratb 20...30
KM, JO/DKHBI IIOJIETeTb B TPETheM
KBapTaJle TEKYILEro rofa.

Kpome moctaBku KocMude-
CKMX TYPUCTOB Ha Cy60pOuTab-
HYI0 TpaeKTOpMIO, JAaHHBbIe all-
mapaTbhl MOTYT MCIIO/Ib30BaTbCS
U B Hay4HBIX LlenAx. Hampumep,
Virgin Galactic npennaraer yHu-
BEPCUTETaM ¥ HayYHBIM y4peXK-
IEHVAM IIPOBOJUTb UCC/IEN0Ba-
TeIbCKM€ MUCCUM C HAyYHOII aIl-
IapaTypoit Maccon 1o 600 xr.

Crepyer oTMETUTD, YTO IEp-
BOHAYaJIbHBIN 3HTY3MasM B OT-
HOIIEHN! CyOOpPOUTAIBHOTO TY-
pusMa Imapy jeT Has3ajl CMEHII-
Cs1 CKEIICMCOM, BBI3BAHHBIM pe-
TYIApHBIMU ITIEpeHOCaMI Ha-
Yajla KOMMEpPYECKMX IIO/IeTOB.
Ho mmaHbl moHeMHory obpera-
10T peajibHble OUepTaHNus, U Ceil-
Yac MPaKTUYeCKM HU Yy KOTO HeT
COMHEHUII B YCIIEIIHOM Hadvaje
KOMMepYeCcKIX IOTIeTOB.

KroueBsie mpobnemst cy-
6opbuTanbHOrO TypusMa — 6e3-
OIIACHOCTb ¥ CTpaxOBaHME pU-
CKOB YYaCTHMKOB II0/IETOB.

HapexxHocTp 4YacTHBIX pa-
KETHBIX alIIapaToOB Celvac ole-
HIUBAeTCA Ha YPOBHE MaCCaKmp-
CKIX CaMojIeTOB KoHma 1920-x
— Havama 1930-x rogoB, a Koe-
KTO CpaBHUBAeT CybopbuTannb-
Hble TIPBDKKM C 9KCTpeMajlb-
HBIM CIIOPTOM BpOJie aIbIIMHNU3-
Ma. IToHATHO: B TaKUX YCTIOBHU-
SIX CTPaXOBKM, BbINIaYMBaeMble
II0 HEeCYaCTHBIM Cy4asM, CIIO-
COOHBI OBICTPO Pa3OPUTb TIOOYIO
KOMIIAaHUIO.

YT06bI 3TOrO HE CIYYUIOCH,
Kosnrpecc CIIIA n ®epepanbHas
aBMAIL[MOHHAs aIMMUHUCTpALV,
[TOfiep)KMBAIOIIMie HOBBIL Ou3-
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CST-100
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Hec, MPeIIoXIIN TIpoBaiifepaM
Ccy6opOUTaNbHBIX YCIYT MOAINU-
CBIBATb C KAMEHTaMU T.H. «MH-
dopmanmonHoe cormacue». Co-
IJIACHO 3TOMY JOKYMEHTY, KIIN-
eHT IPM3HACTCA HE IACCaXKU-
POM, a «y4acTHMKOM MOJIETa» U
IpMHUMaeT Ha ce0si BCe PUCKI,
CooTBeTCTByIOIMe crarycy. Ilo-
MO>XXET JIM 3TO, CKa3aTb TPYLHO,
HO KOMIIaHMM, BOBJICYEHHBIC B
HAHHBIT OM3HEC, IPUIATAOT He-
MaJible YCUINA 110 00ecredeHnI0
HafIeXXHOCTU 1 6e30IacHOCTI*.
VIMeHHO 3TO 06CTOATENBCTBO, B
OCHOBHOM, J1 3aTATUBA/IO HAYa/I0
KOMMePYeCKIX IIOIeTOB.

*I]enesoe 3HaueHue HAOEHc-
Hocmu - odun omkas Ha 100
mbic. Nonemos

«PaKeT4YHKH»

Bropoe mone peATenbHO-
CTU YaCTHUKOB — CO3JaHNUE «Ha-
HOHOCHUTeJE»: PaKeT JIErKOro
KJIacca, IpeJHAa3HAuYeHHBbIX /A
3aIlyCKOB  CIYTHMKOB ~ MAaccoit
ot 1 go 200...300 kr. CornacHo
IIPOTHO3aM, OHU JOJKHBI IIOJTY-
YUTb HMULIY JJIA ONEepaTUBHOTO
CO3[jaHMs ¥ BOCIIO/THEHVSI OpOu-
TaTbHBIX TPYNINPOBOK MasbIX
KOCMUYECKVX allllapaToB, B Iep-
BYI0O Oouyepellb, BOCHHOIO Ha3Ha-
yeHus. HoBBII PBIHOK «HAHO-
CITYTHMKOB» IIOPOAWI IOTpeD-
HOCTb ¥ B <HAHOHOCUTeJLAX».

Ceityac mpoekTaMu 0co60
Manbix paker-Hocuteneit (PH)
3aHUMAIOTCA MHOTOYNCTIeH-
Hble YacTHble NPefIpuATUA U
yuusepcurersl CIIIA, Eppormsl,
M3paunsa, fAnonum m ABbcrpa-
mu. AMepUKaHCKasg KOMITaHMS
Garvey Spacecraft Corporation
nonyanna B Konne 2011 ropa
KOHTpakT NASA Ha MCIo/Ib30-
BaHye CyOOpOUTAIBHON paKeThl
Prospector 18 mna meMoHCTpa-
I[MOHHBIX ITYCKOB MajIbIX CIIyT-
HukoB. bonee toro, NASA co-
BMECTHO C KOMIIaHmeil Space
Florida 06bsaBMIO KOHKYpC IIO
nporpamme «IIpo6memsr 3arrycka
HAaHOCITyTHUKOB». Ero ydacTHu-
KI JOJDKHBI IBXX/IBI B TeUeHMe
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HeJle/NM 3aIlyCTUTh HAHOCITYTHUK
Ha op6ury. [lepBble pe3ynbTaThl
oxuparrcsa yxe B 2012 rogy.

V3 MHOTOUYNCIEHHBIX IIPO-
€KTOB MOXXHO OTMETUTb He-
ckonbko. Pakera Mini-Sprite u3
ceMericTBa Scorpius paspaboTKu
koMmauny Microcosm croco6Ha
BeiBecTy 100 Kr 11071€3HOTO Tpy3a
IIpY LieHe 3aIycKa Bcero 3 M- $.
Garvey Spacecraft Corporation
B COJIPY>KECTBE C YHUBEpCUTE-
toM wrara Kamdopuus, JIoHr-
Buu pabortaer Hap HOCHUTeIEeM
NLV (Nanosat Launch Vehicle),
a SpaceWorks Commercial pe-
ammsyer mpoektT NanoLauncher
II0 3aITyCKy paKeT C CaMOJIeTOB-
Hocuteneit F-104 wmn F-15. As-
CTPaMICKMII MHCTUTYT KOCMM-
YeCKUX MCCTIeIOBAHUIT — HEKOM-
MepdecKasi OpraHusaiys, oobe-
IMHAIAS YYEHbIX M SHTy3Ma-
CTOB — BefleT pa3paboTKy cepun
Mmasbix Hocuteneit AUSROC.

Pa3paGoTKy «HaHOHOCHUTe-
nei» BegyT M TOCYLApCTBEHHbIE
OpTaHM3aIMM M KpPYIHBIE KOp-
MOpAlMy, HO CYUTAETCH, YTO He-
6onblie KOMIIaHUM Oojee MO-
6IbHBI M OBICTpEE PearnpyoT Ha
usMeHeHne TpeboBanmit. C yde-
TOM TOTO, 4TO IIPM BCEX OrOBOP-
Kax cokHocTb Manbix PH como-
CTaBMMa C KPYIHBIMU PaKeTHBI-
MU MOJEAMYU, MOXKHO II0/IaraTh,
YTO TIEpBbIII CEPUIHBI HOCK-
TeJIb HOBOTO KJIacca OyzeT co3faH
VIMEHHO 9aCTHOJ KOMITaHMEL.

«I'py30B03bI» MHNOTHRYEM
Kocmoca

XOoTsA [MOCTVMOKEHMS YaCTHU-
KOB Ha Iompuiie cybopOuranb-
HBIX IIOJIETOB M MAaJ/IbIX HOCUTE-
JIell BIIEYAT/IAIOT, HAMOOJIbIINIL
I/IHTepeC BbI3bIBAKOT UX YCI/UH/IH
B 00/1aCTH MMIOTUPYEMOI KOC-
MoHaBTHKY. Kak u B 6O/MbIINH-
CTBe [IPyTUX IPUIOXKEHUIA, 31eCh
JUUPYIOT aMepUKAHIbL 37ech
qacTHas wuHuNMatuBa addex-
TUBHO IIOAJep)XaHa Tocymap-
CTBOM, KOTOPOE II0 CYTH PEIINIO
OT[laTh «PYTUHHYIO» OKOIO3€M-
HYIO IWIOTHPYEMYIO IIPOTrPaMMy
B YaCTHbIE PYKIL.
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Blue Origin

NASA xoopanHupyer pabo-
TBHI B JAHHOM HaIlpaB/IeHUN, pe-
anmmMsys TpM B3aMMOCBsA3aHHBIE
[IPOrPaMMBbl.

B smBape 2006 ropma 6sU10
obbsBreHo o «Kommepuecknx
YCIyTax 10 OpOMTaNbHOI TpaHC-
noptuposke» COTS (Commercial
Orbital Transportation Services)
IS AeMOHCTpPAaLMM BO3MOXHO-
CTeN JOCTaBKM SKUIIAXKEN U Ipy-
30B Ha MeXIyHapogHyl0 Koc-
mudeckyto crannmio (MKC) ¢
VICIIONIb30BAaHMEM  TeXHIYECKUX
CPeJICTB, CO3TaHHBIX Ha KOMMep-
YecKoll ocHoBe. B ToM e ropy B
¢uHaM KOHKypca BBIIIN GUp-
MBI SpaceX ¢ IIPOEKTOM Ipy30-
MaCCaXMUPCKOTO
ro Kopabms Dragon u pakerst
Falcon-9, a Ttakxe Rocketplane
Kistler (RpK) ¢ mpoektom MHO-
ropasosoro Hocurensa K-1. Ho
nocnepuss B 2007 ropy obaH-
KpPOTW/Iach, @ ee MeCTO 3aHs/a
kommanusa OSC, npennoxupiIas
PH Taurus II (HemaBHO mepeu-
MeHOBaHa B Antares) 11 Ipy30BOIt
kopabnp Cygnus. Ha mporpam-
My B obuieit cmoxHoct NASA

KOCMMYECKO-
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BBIeMIO 552 MaH $, a Bcero
U3 ToCO0IXKeTa IIaHUPOBAIOCh
BoigenuThb 800 MiH $.

Bropas  mporpamma @ —
«Ycnyru 1o KOMMepPYecKoil Io-
craBke rpy3oB» CRS (Commercial
Resupply Services) — crama pas-
sutuem COTS, HampaBieHHBIM
Ha BBINOJHEHNE KOHKPETHBIX
muccuit Kk MKC. B nexabpe 2008
roma NASA 3aKk/I04niIo cCOOTBeT-
CTBYIOII[Ie KOHTPAKTBI C KOMIIa-
Husmu SpaceX n OSC Ha o6uiyo
cymmy 6oree 2 Mipr $.

Tperba nporpamma — «Pas-
paboTKa KOMMEpPYEeCKMX CPeACTB
goctaBku  skumaxka»  CCDev
(Commercial Crew Development)
— 6bU1a 00 bsIBIeHa B 2009 roxy B
L[e/IAX CO3JAHMSI YAaCTHBIX IMJIO-
TUpyeMbIX Kopabieil. B ¢espaie
2010 roga ceMb a3pOKOCMMUYECKUX
¢upm (Sierra Nevada, Boeing,
United Launch Alliance, Blue
Origin, OSC, Paragon n SpaceX)
TIOJTY 4TV TIepBble KOHTPAKThI 1O
IporpaMme Ha OOLIYI0 CyMMY BCe-
ro B 50 mytH $.

B Hacrosiee BpeMst 110 IIpo-
rpamme CCDev paspabaTbIBatoT-

Csl yeTblpe NWIOTHPYeMBbIX KO-
pabist OT YeTblpex KOMIAHUIL U
IPOMBIIUIEHHBIX TPYIII,
MUX NOOeAUTEeNAMU BTOPOTO
payHza KoHKypca B 2011 ropy:
Boeing ¢ ceMmmecTHpIM KoOpa-
6mem CST-100; SpaceX, mpep-
JIOKMBLINI TMIOTUPYEMBIN Ba-
puaHT «J[pakoHa», CIIOCOOHBDII
nocrasutb Ha MKC u BepHyTbH
Ha 3eM/II0 [0 CeMM acTpPOHaB-
toB; Sierra Nevada Corporation,
IIpeyIO>KMBILIAs IIOJTHOCTBIO
MHOTOpPa30BbIil KOPAaO/Ib ¢ HeCy-
wyM koprycom Dream Chaser
(«OxoTHUK 32 MeuTOI») U up-
Ma Blue Origin ¢ mpoekToM Koc-
MIYeCKOro anmapara OMKoHu4e-
CKOIT POPMBL.

Han6onpummx ycrexos fo6u-
mcp komnanum SpaceX n OSC.

Kopabnp Dragon mpoekTn-
pyerca ¢ 2005 roga B Tpex Bapu-
aHTax: IUIOTUPYEMOM, IPy30BOM
u nmaboparopHoM. Bce ocHOBHbIE
€r0 CHUCTeMBl COCpPeNOTOYEHBI B
MHOTOPa30BOM CITyCKaeMOM aIl-
IapaTe, TOIfja KaK HerepMeTnd-
HBI/I «Ky30B» IIPENHA3HAYEH IS
pasMelleHNs BCIIOMOTaTe/TbHbIX
nopcucteM (HampuMmep, COMHeY-
HbIX OaTapeii) M [OIIOTHNUTENb-
HBIX rpy3oB. Kopabmp, paccunm-
TaHHBINI Ha MVCCUU IJIUTETbHO-
CTBIO OT HeJleNN JI0 ABYX JIeT, CIIO-
cobeH B TPY30BOM BapMaHTe JO-
CTaBUTb 6 T HA OPOUTY ¥ BEPHYTh
Ha 3eMJ/II0 3 T.

bonpmoit mmoc «JIpakoHa»
B TOM, YTO OH YK€ JIeTaeT: Iep-
BbIJl JIEMOHCTPAlIOHHBIN IOJIET
(COTS 1) cocrosincst 8 mexabps
2010 ropa ¥ 3aBepIIMIICA TOTHBIM
YCIEXOM, 4YTO a0 BO3MOXKHOCTD
C/IUTDb ellle fIBe€ MCIbITaTeNbHbIe
muccuu (COTS 2 u COTS 3) B
OJHY, IVIAHMPYEMYIO Ha Mait 2012
roga. BosMoxHO, ToneT Mpoii-
TeT ellie 0 BBIXOZIA 3TOI CTAaTbIL.
B ciyuae ycnexa nepBast KOMMep-
yeckas myuccyst Ha MKC B pamkax
koHTpakTa CRS MOXeT cocToATh-
cs emnte no koHra 2012 ropa.

Yro KacaeTcs IepBOro M-
JIOTUPYEMOTO TI0JIETA, TO, IO CJI0-
BaM Macka, Dragon ¢ skunaxem
CMOXXET CTapTOBaTbh YyXKe uepes

CTaB-
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Tpu roga. «I[lockombKy rpy3oBoit
KOpabnmb IO CBOENl KOHCTPYK-
LMY OYeHb ITOX0XK Ha IWIOTUPY-
eMBli1, 3TO O4eHb obyerdaer Ie-
pexof», — cKasaa pyKOBOJUTEb
SpaceX Ha mpecc-KoHpepeHIUN
B NASA, NocBAILIEHHON NepBO-
my nonery k MKC.

OcHOBHOJI KOHKypeHT Ma-
cka mo mporpammam COTS u
CRS — xommanna OSC - taxke
B YCKOPEHHOM TeMIIE T'OTOBUT-
CA K JIETHBIM MCHBITAHUAM CBO-
€r0 aBTOMAaTUYECKOTO «TPY30-
Buka» Sygnus («Cossesnue Jle-
6ens»). Kopabnb, paspabarbiBa-
rorquiicss ¢ 2007 ropma, COCTOUT
13 JBYX OTCEKOB — TepMeTUYHO-
TO I'PY30BOTO U HETepMeTUYHO-
ro cepsucHoro. Ilocmenunit cue-
MaH Ha 6ase CIYTHMKOBOII IIIAT-
¢dopmbr STAR u mpepHasHadeH
I pasMelleHust GOPTOBBIX CH-
creM. I'epMeTMYHBIN OTCEK IIO-
CTPOEH WTANbAHCKON KOMIIaHM-
eit Thales Alenia Ha 6ase rpyso-
Boro moayns MPLM, ucnonbsy-
emoro B cocrabe MKC. Cygnus
MOJXXET HOCTaBUTb Ha CTAHINIO
7o 2.7 T Tpysa.

Kopabnp pmomkeH 6b1 co-
BEpUINTD IIEPBBI IOJIET elle B
2011 ropmy, HO M3-3a HErOTOB-
HOCTM CTapTOBOTO
ca ¥ JIPYTUX TeXHUYECKUX Ipo-
6meMm crapr mepenecmn. Iloka
OH OXIJ]aeTCsl BO BTOPOI! 110710~
BuHe 2012 ropa. IlepBbIit moner
nio nporpamme CRS momxken co-
CcToAThbCcsI B Havare 2013 ropa.
B oTnmume OT CBOEro KOHKY-
penrta, OSC He mmaHupyeT CO3-
JaHME TMIOTUPYEMON BepCUM
(x0T pasroBopbl 06 3TOM ILUIM
rofia IOJTOpa Hasap), MOCKOJIb-
Ky B 2011 rogy mpucoeauHuaach
K paspaborke Kopabms Dream
Chaser.

OcranpHble Y9aCTHUKM IIPO-
rpammbl CCDev HaxopsaTca Ha
Pas3INYHBIX CTafyAX M3TOTOBJIE-
HUA TIPOTOTUIIOB M MICIIBITAHUI
CHUCTEM.

JIOBOIPHO yCHEIIHO IIPO-
JBUTAIOTCA fiena y Boeing, 4bsa
karncyma CST-100 ymauHO Tpo-
112 6POCKOBBIE MCIIBITAHNS T1a-

KOMIIIEK-

PAIIOTHOJ CUCTEMBI IIpU3eMIIe-
Hust. CormacHo 6a3oBoMy IUIa-
HY, IepeJ, HayajoM IMIOTUPY-
empix Mmuccuit CST-100 mor-
JK€H COBEPIINUTD YeThIpe TECTO-
BbIX mosieta B 2013-2014 ropgax,
B TOM umcrne Tpu ¢ mbica Ka-
HaBepan. Ilepsrle nmnorupye-
Mble JIeTHbIe WCIBITAHMA IITa-
HUPYIOTCA C 9KUIIaXXeM U3 JIBYX
actpoHaBTOB. B IlenTpe xocmu-
YecKux mosneroB uMeHy KenHe-
mu Boeing yxxe momyunn MUK
A7 TIOATOTOBKY MHTETpALy U
VCIIBITaHMIT KOpabIs.

Sierra Nevada Corporation
IOCTPOM/Ia TIepPBBIN  (DIO3e/K
cBoero anmnapat. Kcratu, Mapke-
THHITOM IIOCTIEHEr0 Ayt opou-
TAIbHOTO Typu3Ma OyheT 3aHu-
MaTbcs ... Virgin Galactic!

B ormmume ot SpaceX u
OSC, paccumMThIBaOIMX 3aIy-
CKaTh CBOM KOpabmm Ha cob-
CTBEHHBIX K€ HOCHUTeNAX, /iBa
MOC/IeAHNX ~ yYacTHUKA IIpoO-
rpaMMbl paccumTbiBaloT Ha PH
Atlas V. Bmpouem, Boeing ro-
TOB paccmoTpeTh u Delta IV n
Ta’ke paKkeTy CBOETO KOHKYPeH-

ta — Falcon 9! 3amernm, 4Tto

CU/IbHAsA CTOPOHA MCIIONIb30-
BaHUs cobctBeHHbix PH mme-
eT 60HYC B BUfie KOMMEPYECKUX
3aKa30B Ha 3aIyCK CIYTHUKOB.
W ecnu Antares MOXXeT paccum-
TBIBaTb, CKOpee, Ha HUIIY Hay4-
HBIX alllapaToOB M HU3KOOPOM-
TaJbHBIX CIHYTHMKOB CBA3MU, TO
Falcon 9 yxe npusiek BHMMa-
HIUe KOMMEpPUYEeCKMX Herocymap-
CTBEHHBIX 3aKa3YMKOB, pa3Me-
cTuBIIMX B SpaceX OKO/IO ABYX
IIOKVH 3aKa30B, a 001I1as cyMMa
noprdens ¢pupmbr Macka nepe-
Basmmia 3a 3 mipp $!

JlaHHBIIT 0630p He MCYepIIbI-
BaeT BCEr0 MHOrooOpasms IIpo-
€KTOB, MpeJlaraeMbIX HapOX-
MAIOMMMCSA YaCTHBIM CerMeH-
TOM KOCMMYECKON MHIYCTPUMNL.
Ho u sToro BmojmHe HOCTaTO4-
HO, YTOOBI YBUJETb pasMaXx, C KO-
TOPBIM YaCTHUKM IPUHAMINACH 32
meno. IloHsTHO, yTO mpO6ITEM
y HOBOTO OM3Heca XOTb OTOaB-
ndait. MHorMe NOTepHAT Kpax,
HO OCTaBLINECSA MOTYT 3a7I0KUTh
OCHOBY HOBOIJI 3IOXM KOCMMYe-
CKUX IIOJIETOB. u
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pacek: qhopmyna ycnexa

orga B utoHe 2002 roga
B Inb-Cerynpo, Kamu-
¢dbopuus, Obita 3aperu-

CTpMpOBaHa  YacTHas
kommaHus Space Exploration
Technologies Corporation
(SpaceX), Bpsm mu KTO-HMOYAD
mpepmonara;, Kakoe Oymylgee
ee oxupgaer. YacTHMKM IIbITa-
JINCh TPOPBAaTbCSI HAa PBIHOK
KOCMMYECKMX 3aIyCKOB U [0
sroro. Komy-to — egunnmamMm —
BE3N0:  HaIpuMep,
Holt B 1982 roxy ¢upme Orbital
Sciences Corporation (OSC). Ho
K 1990 ropy oHa ObUIa aKLiMOHM-
pOBaHa, U3 YACTHOI IpeBpaTu-
Jach B «IIyONMMYHYIO» M Cejfdac

OCHOBaH-

Kocmnueckne nccnenosanms v texHonoruu /02/ 2012

WUropb AGAHACBEB,

HE3aBUCUMBIN 3KCNepT B 06/1aCTU PaKETHO-KOCMUYECKON TEXHUKY,
peaaKTop XypHana «HoBOCTY KOCMOHABTUKU»,

Poccus

Amutpnii BOPOHLIOB,

He3aBWCUMbIN aKcnepT B obnactu paKETHO-KOCMM‘-IECKOﬁ TEXHUKH,

Poccus

— OIVMH U3 «MOHCTPOB» aMe-
PUKAHCKOM  a3pPOKOCMUYECKOI
TIPOMBIILIEHHOCTM.

Ho ropaspno 6onpieMy 4mc-
7y He BE3JIO, 10 pasHbIM IIpHU-
uynnaMm. Takas cyapba, B dact-
HOCTH, TIOCTMIZIa ¥ KOMIIAHMIO
Beal Aerospace, cos3gaHHyIO B
¢deBpane 1997 ropa TexaccKum
6aHKVMPOM 1 M06MTENIEM KOCMO-
HaBTUKM DHApI0 bunom. On pe-
IIVJT IIOKOPUTD CaMBblil TAKOMBI
CErMEHT KOCMUYECKOTO PpBIHKA
— 3aIlyCK CIYTHUKOB Ha reocTa-
L[MOHapHYyI0 opburty. [loBuHYysiCh
AyLUIEBHOMY IIOpPBIBY OCHOBa-
Tens, QupMa CIpPOeKTUpOBaIa
pakery BA-1, cnocobnylo gocra-

BUTb Ha IeOIEPEXOHYI0 OpOUTY
anmapar maccoii 2.6 7. Ho B 1999
rofly 9TOr0 IIOKa3ajoch Majo
U Havajach paspabotka BA-2
C YIy4IIEHHOW BJBOE 3HEpre-
tukoi. Beal Aerospace mobu-
7Iach OIIpele/IeHHBbIX YCIIEXOB, B
YaCTHOCTY IOCTPOM/IA MCIBITA-
TenbHbII cTeHA B MakI'perope
(Texac) u mpoBena HECKOIBKO
TeCTOB MOIHBIX JBUIaTeseit
COOCTBEHHOJ pa3paboTKM Ha
TOIIMBE «IIEPEKUCh BOJOPOAA
u KepocuH». OJHAKO I'MIaHTbI
A3POKOCMUYECKON  MHIYCTPUM
Lockheed u Boeing, mouysasume
KOHKYDE€HTA, MPOTALIMIA Yepe3
NASA 3akoHOIpPOEKT, 3arpe-
M[aBIIMIT MOJIOLOI upme 3a-
IOyCK amlllapaToB B MHTepecax
TOCYfJapCTBEHHBIX BEIOMCTB. B
CBOIO OYepe/ib CTPAXOBIVIKY 3a-
IIPOCU/IN TaKue KBOTBI, YTO KOM-
Mep4yecKye IYCKM IIpY IIOMOIIU
BA-2 cTaHOBM/INCH HEBBITOIHEI.
K oxrsa6pro 2000 ropma, morpa-
THUB Ha IpoeKThl 6omee 100 MIH
$, Beal Aerospace cBepHyIa fesi-
TeIbHOCTb.

B obuem, 3agyMbiBas cBoe
oyepeHOe TBOPEHME, MHTEPHET-
reHuit I7moH Mack mMen nepe
I71a3aMy IIPEJOCTaTOYHO OTPU-
HarenpbHbIX npumepos. Ho mo-
JIO[0J1 TpeApuHUMATENb — B
2002 ropy eMy ObLI BCETo IMIIb
31 rop — y»e CBBIKCA C PUCKOM.
OH paboTasn Ha OYeHb AVHAMUY-
HOM MHTepHeT-pbIHKe, HauaB Jle-
ATETBHOCTD C YUpexaeHns ¢up-
MOYKY, KOTOpas OOCTyXuBana
caititel Kopropaumit New York
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Times u Knight Ridder, B 1999
rogy mpopan ee 300 MiH $ u 3a-
HACA 9/MeKTPOHHBIMU IITaTeX-
HpIMK cucteMamu. B 2002 rogy
CO3/laHHAas IIPU €ro y4acTUM CHU-
crema Pay Pal ynna ¢ monotka 3a
1.5 miipp, $!

Cam Mack 3a4BIAN, YTO
IIPUCTYHal K KaKoMy-116o mpo-
€KTy TOJIbKO B C/lydae COBIafie-
HIUsA TpeX YCIOBMIl: KOMMeEpYe-
CKOJ IIpMBJIEKATEIBHOCTH, TII0-
JIE3HOCTH ISl OOLLEeCTBA M MIHTE-
peca A Hero camoro. Pakero-
CTpOEHME CTA/I0 TAKMM CITydaeM.

YacTHMKOB, ITyCKaBIINXCA B
I/IaBaHMe 10 9TOMY MOPIO, TIOf-
JKUJJaI MHOTOYNC/IeHHbIe TIOf-
BogHble pudsl. Hampumep, me-
peolleHKa CIIpoca Ha IIpefijIaras-
mmecs pakeTbl. braronpuATHble
NporHosbl KoHma 1980-x —
Havana 1990-x romoB Ha 6yp-
HOe pasBUTME HM3KOOpPOMUTAsIb-
HBIX CUCTEM CBA3M He OIpaBJa-
JICh. BMeCcTO MHOTUX JIECITKOB
WIM JaXke COTeH ITyCKOB MOXXHO
ObIIO pacCYMTHIBATH B JIyUILIEM
Cy4yae Ha HECKOJIBKO CTapTOB B
rof. A CTaBKy Ha COOCTBEHHbIE
CpefcTBa I KOMMepUYeCKUX K-
€HTOB MHOTMe 5KCIepThl CUNTa-
nmu aBaHTIOpOI. Kak e mpoiitn
Mexxpy Cumanoit BBICOKMX 3a-
Tpar Ha pa3paborky un Xapnubpoit
MAJIOTo CIpoca?

Mack Hamen onTMManbHbIA
nyte. OH HOHMMAa, 4TO COO-
CTBEHHBIX CPEJCTB XBaTUT JIMIIb
Ha  paspaboTKy  HebOJIbIIOI
CPaBHIUTENIBHO IIPOCTON PAKETBI,
u Havan ¢ Hee. ITonck KoMmep-
YECKUX 3aKa3uMKOB Ha JIETKMIA
HOCUTENIb yKa3al, KaK U ClIefo-
BaJI0 O>KMJATh, HA CIMIIKOM Ma-
JIBLIT CIIPOC. MOXHO OBIIO MOTIBI-
TaTbCSl YOBIETBOPUTb MHTEpe-
CbI TOCYHAPCTBEHHBIX BEOMCTB,
B IIepBYIO Ouepellb BOCHHDIX, I B
CTy4ae y#auy HOMYYUTb (PUHAH-
cupoBaHue oT Hux. Ho ma sto-
r0 UM Tpe6OBaIOCh NIPEIOKUTD
HEYTO 0COOEeHHOe.

B nauasne 2000-x rogoB IleH-
TaroOH pas3BepHY/ HECKOJIbKO
TIPOEKTOB, UL peann3anuyn Ko-
TOPBIX HY)XHBI OBV JIETKNe HO-
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cuTenu. ATEHTCTBO WCCIeIOBa-
HUII TEPCHEKTUBHBIX OOOPOH-
HbIX TpoekToB DARPA (Defense
Advanced Research Projects
Agency) WHULIMUPOBANIO IPO-
rpammy «IIpuMeHeHMe CuIbl €
KoHTUHeHTanbHOo! yacty CIIA»
FALCON (Force Application
and Launch from Continental
United States). Ha ogHoM n3 ee
9TANOB MPEANOaraacs 3amycK
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HebospuIoro (mopsifka  Iomy-
TOHHBI) TUIEP3BYKOBOTO YHAap-
HOTO amnmapara Ha JIeTKOJl pake-
Te. B 2003 rogy mpoeKT HOCHU-
Tes, HasBaHHBI J0HOM Ma-
ckom Falcon-1, Bomen B [eBAT-
Ky mobepmuresneil HMepBOTO 3Ta-
I1a IPOTPaMMBI, MOTY4YNB Haps-
Iy C OCT/JIbHBIMU YYaCTHUKAMU
YyeK Ha...
CST4 JJOTIIapOB.

HECKOJIbKO COTE€H TbI-

Bropoii konTpaxT SpaceX mo-
nyawna B 2005 rogy ot Yipasiie-
HMSI OIEPaTUBHBIX KOCMIYECKIX
samyckoB  ORS  (Operationally
Responsive Space Office) nHa pas-
paboTKy HocuTens i omepa-
TUBHBIX 3aIyCKOB TaKTUYECKUX
CITYTHUKOB. JI/s JeMOHCTpanuu
BO3MOJKHOCTell pakeTa JOJDKHA
6bITa 06eCIIeYnTh 3aMyCK OIIbIT-
HOTO CITyTHUKa VccrmemoBaTens-
ckoit mabopatopun BMC NRL
(Naval Reserch Labaratory).
Falcon-1 mopomert.

Tak, y>xe B Hada/lbHBIN IIe-
PUOA  [eATEIBHOCTM KOMITAHMS
9nmoHa Macka cMorna noay4uTh
FOCyJapCTBEHHOE (PMHAHCHMPOBA-
HMe, mycTb U Hebonbiroe. Ho ro-
Ppaszo BaxkHee ObIIO BHUMAHIE CO
CTOPOHBI MOTYIeCTBEHHBIX IIpa-
BUTE/IbCTBEHHBIX BEOMCTB.

I cokpallleHus 3aTpar Ha
IPOEKTMPOBAHME U M3TOTOBIIE-
uue Falcon-1, a Takxe mnsg obe-
CIleYeHNs 1Ie/IeBOJl IIeHBI 3ally-
CKa BCero JMIIb B 6 MIH $, TIpo-
eKTaHTBl Macka IIpyMeHMIN He-
CKOJIBKO TIPMEMOB.

Bo-mepBrIX, OHM HOLUIM Ha
y>Ke IpOBepeHHbIE CXEMHBIE, VH-
JKEHEPHBIE I TEXHOJIOTMYECKIEe
pemennsa. JIByXcTyneH4aTas pa-
KeTa BBIIOJHANACH 110 TAHMEM-
HOIT MOHO6IOUHOIT cxeMe. [IBura-
Tenb nepBoit crynenu (Merlin 1)
OCHAILIA/ICS COTVIOM C abJIAIMOH-
HBIM OX/I&X[IEHMEeM, 2 Ha BTOPOIL
crynenu crosn JXP]I ¢ BbITecHu-
tenpuoit nomauent (Kestrel). O6a
UMeNU TPOCTYI0 KOHCTPYKIIUIO
U yMepeHHble INapaMeTpbl, YTO
obecreunBano OBICTPOTY OTpa-
60TKM.

Bo-Bropnix, SpaceX camo-
CTOSITE/IBHO IIPOEKTHPOBAIA U
[POM3BOAMIA MAKCMMA/IBHO BO3-
MOYKHOE 4MC/IO CHCTEM PAaKeThl,
npuberast K ayTCOPCUHTY JIUIIb B
KpalHuX caydasx (Hampyumep, Ha
CTOpOHe ObUI 3aKa3aH TypOOHa-
cocHblit arperaT «Mepnunar). Ha
IIEePBbIIl B3IJIAM, TaKOW IOXOL,
otfaeT KycrapiuHoit. K mpume-
py, 3a 20 net go aroro OSC po-
6unace ycrexa, o MaKCUMyMY
UCIIONb3ysl TOTOBble KOMIIOHEH-
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TBl CTOPOHHMX WU3TOTOBMTEJIEN
U BBICTYIIas B PONIM «CUCTEMHO-
ro uHTerparopa». TeM He MeHee,
nopxox Macka cpabortan. Kpym-
HBle a3pOKOCMUYecKMe KOpIIo-
patym obpeMeHeHbI OOBIINMNI
HaKTafHbIMY PacXOflaMi: Kpo-
Me IPOM3BOJCTBEHHBIX Paboumx
Hajlo COfep)KaTb INTAaT MHXKeHe-
POB, WCIIBITaTeNEN ¥ YIIpPaBJIEH-
1IeB, IUIATUTh 3a OTPOMHBIE IIO-
MEILeHVIsI ¥ aMOPTU3MPOBATH {0~
porocrosiee IPOU3BOACTBEHHOE
U MCIBITaTeNIbHOE 000pyHOBa-
Hue. B utore Macky «enarb Bce
y cebs1» OKa3amoch AelieBIIe.

B-TpeTbux, He MYAPCTBYA
nTykaBo, SpaceX II0/Ib30BaIach
IUIOflAMU  TPYHOB IPENBIAYILINX
IIOKOJIEHNIT PaKeTYMKOB, IpUYeM
He TONBKO B Bl Y4eOHUKOB,
TEXHOJIOTMI M TEXHUYECKMX OT-
4yeToB NASA, a caMbIM HaTypasb-
HbIM 00pasoM HaHMMas Befy-
WX CrenuannucToB. «OXOTHUKI
32 TO/IOBaMI» PBICKAIN IO adpo-
KoMMYecknM GupMaM, 3aMaHU-
Basi CIIE[JOB MHTEPECHOI paboToit
U GIeCTAIMMMM TTePCIeKTNBAMIL
«/lmurte Bcex, KOMY HafIoe/Io BKa-
nbiBaTh Ha NASA!» — mpusbiBai
Mack. M Takux Hauuiocb HeMa-
no. HazoBeM HeCKOJIbKO KJIIOYe-
BBIX GUryp.

Tum Bassa, Buiie-nipesueHT
[0 WCIBITAHUAM ¥ IyCKaM, JO
mpuxofa B SpaceX ObUI MeHeq-
JKEPOM IO MCIIBITAHUAM IPOEK-
ta Delta IV B Boeing, nmen ombit
IIPOYHOCTHBIX VICIIBITAaHUI KpM-
OTeHHBIX 6AaKOB IEpBOIl CTyIle-
HU, a TaKXe MEeXCTYIIeHYaThIX
[IEPEXOHIKOB ¥ TOJIOBHBIX 00-
TeKaTesen.

Apam Xappuc, BUIIE-
IIPe3UJIEHT IO MPOAAXKaM U CBs-
35 IM C IPaBUTEIbCTBOM paHee
PYKOBOAMJI CEHaTCKMM KOMMTe-
TOM IIO pa3BefiKe, a TAKXKe 3aHM-
MaJl JOJDKHOCTD aHAJIUTUKA OI0f -
JKETHBIX aCCUTHOBaHMII Ha 0060-
poHy. B TedyeHne BocbMM N1eT OH
cryxnn oputiepom 8 BBC CIIIA
Ha MbIce KanaBepar, Ha cTaHIVIN
BBC Paitr-Ilarrepcon u B Hannm-
OHAJIBHOM  pa3Be/bIBaTe/IbHOM
yIIpaB/IeHUMN.
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1 st Stage Engines Merlin | Werlin 2 Merin | Merlin2 | Merlin2 | Meriin 2
Core Diameter (meters) | 3.6 3.6 3.6 6 6 10
Number of Cores 1 1 3 1 3 1
Engined per Core 9 1 9 3 3 6
Engine Thrust 120k 1.2M 120k 12M | 1.2Mm 1.7M
(sea level, Ibf)
Total Lift-off Thrust (Ibf) | 1.08M 1.2M 3.24M 3.6M 10.8M 10.2M
Engine Out Capability? yes No Yes Yes Yes Partial
Mass to LEO (kg) 10.5k 11.5k 32k 38k 125k 140k
TOM MIOTUICP, BuU1C- BCerga CTOUT TIOSYHI' «COenaTb
Hpe3V[HeHT II0 JIBUTAaTC/IbHBIM ‘{eHOBequKYIO pacy MYTH)T]/IHHa-

YCTaHOBKaM, MIMeJI OIIBbIT Beyllie-
ro KOHCTPYKTOpaA II0 JAHHOII Te-
Matnke B kommauum TRW, koto-
past paspaboTasna BUraTe/b TyH-
HOTO II0CajloyHoro mMopyns LM
mo mporpamme Saturn-Apollo.
Mmenno cxema storo JKP]] nerma
B OCHOBY «MepnnHa».

Mack He 6e3 OCHOBaHUs 3a-
SABJISIET, YTO «CTOUT Ha IUTeYax
TUTAHTOB» — B €T0 KOMaH]Ie eCTh
MeHEeKEPBI U CIIeLMaINCThI, pa-
6oTaBuIMe paHee MO IPOrpam-
mam Titan IV, Atlas V, Space
Shuttle.

Eme opun npuem, ucnomnb-
30BaHHbBII C HEM3MEHHBIM ycIle-
xoM — nuap. OcHOBaTe/Nb U BJIa-
nenen, SpaceX HUMKOIZA He OT/IN-
Yajicsl JIOKHOM CKPOMHOCTBIO,
UCIIONB3yA  I0OYI0
HOCTD JUIs1 TIPOJIBVDKEHUA CBOEN
KOMIIaHVM ¥ NPOIIaraHfbl CBOMX
upeit. V1 3mech Ha mepBOoM MecTe

BO3MOX-
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HETHBIM BMIOM» IIyTeM CHIDKe-
HUA 3aTparT Ha JOCTYI B KOCMOC.

Jlonroe BpeMsa KOMITaHMIO
9noHa Macka MHoOrMe He BOC-
IIPMHMMANN BCepbe3, HO BCe U3-
MEHM/IOCh, KOT/a Myb/mKa y3Ha-
ma: merHsii obpasen Falcon-1
noctpoen K 2005 rogy — Bce-
rO 3a [iBa rojla C Havaja paspa-
6orku! V1 xoTs nepBble TpU Iy-
cka paxersl (24 mapra 2006 T., 21
mapTa 2007 r. n 3 aBrycra 2008 T.)
OKa3allCh aBapUIHBIMM, YoKe
Majio KTO COMHEBAJICSI B Cepbe3-
HOM HOTeHUMarne (GpUPMBI, YTO
MIOATBEPAUIOCH 28  CeHTAOps
2008 r., Korja pakeTa JoCTaBUIa
Ha opbuty rabapuTHO-BECOBOI
MakeT CIlyTHMKa M 3aKpenu-
na ycnex 14 urona 2009 r. samy-
CKOM MaJIaii3UICKMIA amIapaTa
RazakSAT. ITocne aroro SpaceX
00bsABUIA O MHONMyYEHUU KOM-
MepYeCKMX 3aKa3OB Ha 3aIlyCKyU

CITyTHMKOB JIETKVMY paKeTaMu
Falcon 1 u 607ee MOII[HBIM Bapu-
aHToM le. OHaKO K TOMY Bpe-
MeHM Mack cfenan CraBKy Ha
APYTYIO OLIAfb.

C camoro Havama O6bUIO
SICHO, 9TO 6ONMBIIMX IIPUOBI-
neit or Falcon 1 He 6ygmer: Teo-
peTudecKy pakera MOITIa IIPO-
KOPMMUTH HeDO/MBINYI0 KOMaH-
Ay, HO HI O KaKOM Cepbe3HOM
passutun peun He 1mo. IToaro-
My yxe B Hadane 2005 ropma Ha-
Ya70Ch IPOEKTUPOBAHUE HOCK-
Tensl cpepHero kimacca Falcon 5
¢ nAaTbio geuratenamu Merlin 1B
(dopcupoBanHbIt BApUAHT [JBU-
ratens ot Falcon 1) Ha mepBoit
crynenn. Ho u ata pakera He 110-
3BOJIsSIa BBIITM HA BBICOKOJO-
XOJIHbIe CerMEHTBbI PbIHKA 3aIy-
CKOB. YXe B CeHTs0pe TOro e
ropa SpaceX o0bsiBMIA, YTO [/IS
YEOB/IETBOPEHMsI HOTpPeOHOCTEl
[IPAaBUTENIbCTBEHHBIX  3aKa3dn-
KoB paspaboraer Falcon 9, ocHa-
LIeHHbI1 fTeBaTbio Merlin 1B Ha
HepBOIl CTYIeHUM U CIIOCOOHBIN
BeCTI Ha HU3KyI0 opbury 6oee
9 T (a Ha reonepexofHyo0 — 60-
7ee 3 T) Ipu OO'BSIBIIEHHOT CTOM-
Moctu mmycka 27 miH $. Falcon 5
ObIT 320BIT.

B 2006 rogy komMmnanus npu-
Hs/a yyacTye B KOHKypce NASA
[0 IporpamMme KOMMePUYeCKMX
OpOMTANbHBIX  TPAHCIOPTHBIX
nepeBo3ok COTS* (Commercial
Orbital Transportation Services),
npemnoxns Falcon 9 B kauecTBe
HOCKTENA... KOCMIYECKOTO KO-
pa6yst Dragon co6¢cTBeHHOI pas-
paboTxu!

* Cxema @uHAHCUPOBAHUS
pabom eecoma nwbONLIMHA: UC-
nonHumensv 0053aH  70HUMD
4acmv cOOGCMBeHHLIX UNU  3a-
eMHbIX cpedcme 0e3 eapanmuti
onnamvl co cmoporv NASA.
Kocmuueckoe eedomcmso onna-
uusaem pabomolt no KOHMPaxmy
N03MAanHo Monvko nocne Mnoo-
meepicoeHuss PakmuuecKoeo 6bi-
NonHeHUsT 04epedH020 amand.

B asrycre 2006 roma KoH-
TpakT 6bU1 momydeH. OpHOBpe-
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MEHHO Hadanach paboTa Hajj JBI-
rareieM Merlin 1c dopcuposan-
HOI TATOM M C pEreHepaTVBHBIM
oxnaxgeneM. OH  obecmeunn

IIPUPOCT IPY30HOABEMHOCTH pa-
KeThl Oostee yeM Ha 10%.

B 2008 ropmy Haspen KOH-
TPaKkT IO IIpOrpaMMe KOMMep-
yeckoro cHabxeHms Mexpay-
HapOJHOM KOCMMYECKON CTaH-
yn CRS (Commercial Resupply
Services).

Takum o6pasoMm, He BbI-
TIOJTHUB ellle HU OJTHOTO II0JIeTa,
SpaceX monyunia 13 rocbomKe-
Ta 0koo 390 miu $ mo COTS n
MOIITHEMIIINII ONIMOH-3aKa3 Ha
mocraBky 20 T rpysoB Ha MKC
B 12 Muccmax Ha o6y crou-
Moctb 1.6 mipp $!

Ho obemanus, mgaHHbIE CO-
JUOHBIM rocmojgaM u3 NASA,
Hajlo ObI/IO BBIIONHATH. VI ecnm
IepBble ITYCKM JIETKOJ PaKeThl
ObUIM aBapUITHBIMU, TO «JEBAT-
Ka» ITI07eTeNa cpasy u 6e30roBo-

POYHO: CKa3a/ICA OIIbIT 0Tpa6OT—

ku Falcon 1. ITepBbIit myck — ¢
rabapUTHO-BECOBBIM  MaKeTOM
kopabma Dragon — cocrosica

4 mons 2010 r., BTOpoii — yxe ¢
JIeTHBIM TIpoTOTHIIOM  «JIpako-
Ha» — 8 mexabps 2010 r. Tperbst —
TpuyMbanbHas — MUCCHUA UMerTa
Mecto 22 Mas 2012 r. Paketa BbI-
Bella Ha OpONTY IIOTHOLIEHHBII
kopabnp Dragon C-2, KOTOpBIi
25 Mas YCIIENIHO COCTBIKOBAJICA C
MKC, gocraBuB Ha 60pPT HECKOJTb-
KO IIeHTHEPOB Pa3/INYHBIX IPY30B.

[0MOBOKPYXUTENbHBIM
yCIleXoM, KOTOPBII CMOTpescs
ropasfgo Kpyde, 4eM CO3ZJaHMe
HOBOTO HOCKTeNd, CTaja pas-
paboTKa «C Hy/ss» HOBOTO KOC-
Mudeckoro kopabmsa. Ot 1mep-
BOJI OCEBOJ JIMHUM [0 IEPBOTO
YCIIENTHOTO ITO7IeTa IMPOIIIO Me-
Hee IIATH 71eT. .. Takoro He BUpes
HMKTO CO BpeMeH Hada/la KOCMM-
YeCKOJt TOHKM!

K cnosy — Falcon 9 6b11

paspaboTaH M IIOCTPOEH B Ta-
K1e e cpoku. Kak 3To yganocs?
bbin mpumenenel Bce Te npu-
eMBI, O KOTOPbIX T'OBOPMJIOCH
Bbime. Ho, kpome Toro, cyme-
CTBOBAJIO AICHOE BUJIEHNE LieN U
nepcrektus. K pabore Hap mpo-
eKTOM ILIMPOKO IIPUBJIEKATUCDH
actrpoHaBTbl NASA. Ilepconan
MOTUBMPOBAJICS MHTEPECHOII pa-
6otoit, a pupma elje He IPUOO-
perta 3aKoCTeHeBIIero 6I0poKpa-
TU3Ma TUTAaHTOB MHYCTPUIL.
Muxeneps! SpaceX 1CIob-
30Ba/lil COYETAHVE OPUTMHAJIb-
HbIX U Y)Ke IIPOBEPEHHDBIX pPeE-
menwit. [l kopabnsa Dragon
6bTa BRIOpaHa mpocTas Qop-
Ma yCe4eHHOTO KOHyca co ce-
pPUYECKUM JI060BBIM 3KPaHOM.
AspoHaMuKa KalCy/abl MHO-
TOKPAaTHO IIPOBEps/Iach B IIOJIe-
Tax Kopabneit Mercury, Gemini
un Apollo. JoHHas Temo3amu-
Ta 6pUta paspaborana B NASA,
HO yry4iueHa SpaceX, a 60KOBYIO
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¢dupma paspaborama CaMoOCTO-
CaMmbIM  OpUTMHATIb-
HBIM pelLIeHMeM, OT/INYAOLINM
Dragon 0T 0CTa/IbHBIX IPOEKTOB,
CTa/Ia CTPYKTYpa «BCe-B-OLHOM»:

ATE/IbHO.

CIy)XeOHBIE ~ CHCTeMBI ~ KOpa-
67151 COCpeOTOYeHbl B MHOTO-
Ppa30BoOiT BO3BpalllaeMoll KaIcy-
ne. IIna muIoTMpPyeMoro Kopa-
67151 IIpeJi/IaraeTcsi UCIONb30BATh
MHOTOPA30BYI0  [BUTATEIbHYIO
YCTaHOBKY CHCTEMBbI aBapHITHOTO
CITaCeHMs C XKUFKOCTHBIMU [IBU-
rarensiMu. OHY BCTPOEHBI B KOP-
yc Kopabyisi 1 CIyXKaT He TOMb-
KO YISl aBapMIlHOTO CHIAceHMUs,
HO U Ji/Ls1 [OBBIBEfIeHIsI HA OpOu-
TY U CXOJja C Hee.

Hecomuenno YCKOpUIIO
paspaborku u TO, yro Falcon
9 — KOHCTPYKTMBHOE pa3BM-
TIfe CXeMbl U OCHOBHBIX pelle-
Huit Falcon 1. OcobenHoCTh pa-
KETBI — CBs3Ka M3 JIeBATY [{BUTA-
teneit Merlin Ha mepBoit cryme-
uu. [To 3asgBnenno Macka, maxe
IpM OTKase OFHOIO pakeTa Bce
PaBHO BBIIIOIHUT CBOIO MUCCHIO.
BripoueM, ckenTHMKN yTBepXKAaa-
0T, YTO «JI€BSTH [BUTaTeNeN —
9TO Tepe6op». BO3MOXKHO U Tak,
HO CJIefjyeT IIOMHNTb [iBe BEIIL.

Kocmuueckne nccnegoBaHust u texHonorum /02/ 2012

PasmepHOCTB BBIOMpanace B pe-
3y/JbTaTe KOMIIPOMUCCA — efiU-
HBIJI TUI [{BUTATENsI YCTAaHOB/IEH
Ha HOCHUTEJIAX JIETKOTO, CPeIHEro
U TSXEIOr0 KIacCOB. JTO CHU-
3WIO CTOMMOCTb IIPOEKTMPOBa-
HuA u orpaborku. Ilo pesynbra-
TaM HepBbIX myckoB Merlin or-
JIMYaeTcd BBICOKOI HAaJIeXHO-
CTBIO ¥ PEMOHTOIIPUTOZHOCTBIO,
IAeMOHCTPMPOBAT BO3MO>KHOCTD
IIOBTOPHOTO 3aIlycKa Yepe3 dac-
IIONITOPa TI0C/Ie OTMEHBI MepBOil
monbITk.  Kputndeckme cuty-
alyu C JBUTATeNbHON YCTaHOB-
KOJI IIEpBOJ CTYIIEHM IIEepef ITy-
CKOM Ji/151 TF060T0 KOCMITIECKOTO
HOCWTEsI 3aBepIIAIOTCS CHSTH-
eM pakeTsl CO CTapTa M OTIIPAaB-
koin B MUK mubo Boob6mie Ha
3aBoj-1u3roroBuTesb. Ho TonbKO
He IS «IeBATKM»!

A at0 xe Falcon 1? OH cbI-
Ipajt ponb «CTeHa» ist OTPaboT-
KU pelleHuil, NpUMEeHEeHHbIX B
607Iee MOIIHBIX paKeTax, CO3Jas
pemyrario SpaceX... 1 Mcye3 U3
IIyCKOBOTO MaHM(ecTa KOMIa-
Huu. Byper i nerato B JanbHei-
mem? He yckimiodeHo, XOTA U Ma-
JIOBEPOSITHO — MUP IIOJIOH IIpefi-
JIOXKEHWIT JIETKVX HOCUTETIEIL.

Ycnexn B mporpamme COTS
U Xopollne cBA3U ¢ (emepanb-
HeiMu BegoMctBamu CIIA co-
cyxun Macky Bob6pyro ciyx-
6y. Ero pakeTbl BbI3Ba/IM >KUBEIi-
NI UHTepeC CO CTOPOHBI KOM-
MepyecKMX 3aKa3uuKoB. B mopr-
¢ene SpaceX 0KO/IO 4eThIpex fe-
caTKoB muccuit ¢ 2012 mo 2017
TOfBI Ha cyMMy 6ojiee 3 MIIpH $.

Takum o6pa3om, ycuex 06-
YCIOB/IEH CIVIABOM IPUYMH:

®  XapusMoil U BUJEHU-
€M KOCMOHAaBTUKI OCHOBaTe/leM
SpaceX;

e  BbI6OPOM BEPHBIX Op-
FaHU3ALVIOHHBIX GOpM;

®  palVOHAaIbHBIM  pac-
Hpefie/ieHneM yCWINi ¥ pecyp-
COB, a TaKXKe IPYMeHEHMEeM Tex-
HUYECKMX PEIIEHUI C HU3KUM
TEXHUYECKUM PUCKOM;

©  BBICTpaMBaHMEM pa3-
YMHBIX OTHOLIEHMII C TOCyHap-
ctBoM. DaKkTH4ecKky Ha mpuMmepe
SpaceX otpabareiBaercs popma
YaCTHO-TOCYAPCTBEHHOTO IIap-
THEPCTBa B KOCMMYECKON Ipo-
rpaMMe.

ITepciekTMBBI ~ pasBUTHUA
KOMIIAHUY BUJATCA B IBYX Ha-
IpPaBlIeHMAX — TEXHUIECKOM
U OpraHusalMoOHHOM. B mep-
BOM peyb MIET O MHOTOYMCIICH-
HbIX IIpoeKTaXx. B obmactu Koc-
MUYECKUX Kopabeli KOMIaHUA
HaMepeHa IPEeIIOKUTb PBIHKY
mutorupyeMblit  DragonRider,
a TakkKe bGecrMIOTHYIO Mabopa-
TOPUIO JUIi aBTOHOMHBIX MMC-
cmit DragonLab. Ilepserit cro-
CoOeH [IOCTaBUTb Ha OpOUTY
ceMb acTPOHABTOB WIM KOMOU-
HaI[MIO 9KUITaXa U TPy3a, a BTO-
poit — 6osee 3 T 060Py[OBAHUSL.
Jna mccnemoBaHMA ITOBEPXHO-
ctu Mapca Ipefjio>keH 1mocagod-
Hblit anmapar RedDragon.

PakerocTpoutenpHasi  Ipo-
rpaMMa HpefycMaTpyBaeT 3aBep-
IIeHVe NPOEKTUPOBAHMA U IIYCK
B 2013 rogy mByX HOBBIX BapMaH-
TOB HOcuTenss — cpenHeit Falcon
9 v1.1 (c 3HepreTMKOIt B IOITO-
pa pasa Bblllle, YeM Y MCXOJFHO-
ro Bapmanra) u Tspkenoro Falcon
Heavy (mocraBka Ha opbuTy rpy-




3a B 53 t). [Tocnemuuit Bapuant
npefsioxkeH MackoM B amperne
2011 roma M COCTOUT U3 CBS3KU
TpeX NEPBBIX CTYIIEHEN U OFHOI
BTOpOII cTymnenu Falcon 9 v1.1.

OcHoBatenb GUpPMBI BEPUT,
YTO JOCTYI B KOCMOC YJELIeBAT
MHOTOpa3oBble pakeThl. SpaceX
NpeACTaBMlIa IPOEKT IOHO-
CTbI0 MHOTOPAa30BOJM CHUCTEMBI
Grasshopper («Kysueunk») wus
TpeX KOMIIOHEHTOB IIOBTOPHO-
IO MCHOJb30BaHUA: IIEPBON I
BTOPOII CTYIIEHEN PaKeThbl U KO-
pabna. Ocob6eHHOCTb CHCTeMBI
— BepTUKa/IbHasA [I0CafKa Ha TATe
MapIIeBbIX JBUTaTeIeit.

Bce mepcrekTuBHbBIE paKerT-
Hble CUCTeMbl IIpeJIo/araeTcs
ocHacTuTh paBurateneM Merlin
1D, mmetomyMm 6ojee BBICOKVE
yOenbHble IIOKasaTelyu, 4eM Yy
NIpeAIIeCTBEHHNKOB. 3a CYeT Ho-
BBIX TEXHOJIOTVII U3[ie/Te TOTDK-
HO OBITH IpoOLIe M [elIeBIe B
TIpOM3BOJACTBE. «MBI MCIOb3Y-
eM (QOpMOBKy B3pbIBOM — Oe-
PeM META/UIMYECKUI TACT, MMe-
WUl UMIMHAPUYECKYo op-
MY, ¥ IIOTPY>KaeM €ro B BaHHY C
BOJIOJ1. 3aK/ajiblBaeM BHYTPb 3a-
panm, 6a-6ax! - m muct obpera-
eT ¢opMy BHeIIHell 060I0YKM.
It10 oueHbp 3dpodexTnBHO. O6O-
JIOUKa HafleBaeTcsl Ha KaMepy U
coequHsETCS C Heil. MOXXHO fe-
JIaThb HECKOJIbKO KaMep B JIeHb»,
— yTBepXkpaeT Mack.

B opranmsaumonnom miane
0XXUJIA€TCA TepPeXo], OT YaCTHOM
¢dbopMBI  COOCTBEHHOCTM K ITy-
6munoit. ToyHas fgata BBIXOZA
SpaceX Ha OMp)Ky LeHHBbIX OyMar
He Ha3bIBaeTCs, HO BEPOATHO 3TO
cnyuntcsa yxxe B 2013 ropy. IIpo-
JaXka aKLuil JO/DKHA IIPUBJI€Yb
6obie GUHAHCOBBIE PECYPCHI,
HeoOXOAVMBIe I peannsalum
HOBBIX aMOMI[O3HBIX ITPOEKTOB.

Kakne puckn xpyT ¢pupmy B
Oymymem?

IlepBblit cBA3aH C «BUIKOI»
MeXly paclosiaraeMbIMM U IIO-
TPeOHBIMM MOILHOCTSIMM KOM-
TIaHUI.

Yro6s! YIOOBJIETBOPUTD
CIIpoC Ha CBOM pakeThl Mack

IO/DKEH pa3BUBaTh IIPOU3BOJ-
cTBO. [I/1 9TOTO BHEMPSAIOTCA
HoBble TexHostoruu. Kpome ymo-
MAHYTOI (OPMOBKM B3PHIBOM,
BeIyTCsl pabOTBI 0 YCKOPEHUIO
mporecca cBapky 6akoB U [e-
¢ekrockomyy mBoB. Ectu pans-
1€ KaX7blii LIOB KOHTPOIUPO-
BaJICA BPYYHYIO (O4YeHb TPyHoO-
eMKIII IIPOIIecC), TO Ceilyac BHe-
OpAETCA AaBTOMAaTUYECKUI KOH-
TPOJIb Ka4eCTBa B PeaIbHOM pe-
JKUMe BpeMeHIL.

IIpenmnonaraercs, uro B 2012
rofy KOMIIaHNA BBIIfIeT Ha TeMII
IIPOM3BOACTBA ONMH KOpabib
Dragon u oguH Hocutenb Falcon
— Ka)k[ible IIeCTb Hefle/b.

Ho rtexHonorum — ato ofHa
CTOpoHa Mefjanmyu. Bropas - pe-
cypenl.  CobcrBeHHBIX (VHaH-
coB Macka HeJJOCTaTOYHO, 2 OHUI
TpeOyIOTCSL Ha HOBBIE TEXHOJIO-
T U HaiiM nepcoHana. Yucnen-
HOCTDb IIOC/IEJHETO 32 JeCATUIC-
THE BBIPOC/TA C HECKONbKUX Jie-
CSITKOB Y€J/IOBEK IO [IBYX THICAY.
BbIXos, BUAMUTCA B IIPOBEJEHUN
IONTOKAAHHOTO  pasMelleHMs
akuuii. 3[ech I7TaBHOe — He TH-
HYTb, Belb IIEpPeHOCHI KOMMep4e-

CKMX ITyCKOB HeM30e>XHO IpuBe-
IYT K OTTOKY KIMEHTYPHI K Apy-
TVUIM NIpOBalifiepam.

Bropoii puck pmuanexkrude-
CKU CBf3aH CO CMEHOII cTaTyca
¢upmer. Ilepexon oT 4acTHOI
K aKIMOHMPOBAHHON IIyOIMd-
HOJl KOMIIaHUM, pasyMeercs,
JAcT JeHbIY, HO OIHOBPEMEHHO
HOpOAuT mpobreMy O6lopokpa-
TU3Ma ¥ BIMAHUA AKIMOHEPOB
Ha npuHATHe pemeHnit. Iloka
Mack efVMHONMYHBI XO3AMH,
OH MOXXeT IPYHMMATb OBICTpbIE
pewrenns. C cobpaHueM axum-
OHEPOB, /I KOTOPBIX ITTaBHOE
IpuOBIIb, @ He KOCMUYeckoe Oy-
Aylliee Ye/I0BeYeCcTBa, Bce Oyner
cnoxHnee. Cmoxer mu SpaceX
u36eXaTb y4acT HpPeBPaTUTh-
Csl B OYEPENHOTO a3pOKOCMU-
YeCKOTO MOHCTpa U COXPAaHUTb
TeMIIBbI 1 IyX IIePBBIX JIeT CBOETO
cymectBoBaHmA? Kak 3HaThb...
Opnaxppl Beprep ¢on Bpayn
3aMeTWUI, YTO >KM3Hb Hayumaia
€T0 C BeM4aiiliell 0OCTOPOXXHO-
CTBIO MCIIONIb30BaTh C/IOBO «He-
BO3MOJKHO». 9Ta MbIC/Ib B IIOJI-
HOJI Mepe NpUMEHMMA U K KOM-
naHuy JnoHa Macka.
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hen in June 2002 in
El Segundo, Calif,,
has been registered

private company
Space Exploration Technologies
Corporation (SpaceX), hardly
anyone assumed what kind of
future it expects. Private traders
were trying to break into the
market of space launches and
before. Someone were lucky, for
example, the company Orbital
Sciences Corporation (OSC),
established in 1982. But to 1990
it was joint-stock company,
from a private has become a
«public» and now — one of the
«monsters» of the American
aerospace industry.

But many more not lucky
for different reasons. Such a fate
befell a company Beal Aerospace
established in February 1997 by
Andrew Bill, the Texas banker

58 Kocmuueckue nccneposanus u texHonorum /02/ 2012

and amateur of space. He decid-
ed to conquer the tastiest of space
segment of the market — launch-
ing of satellites into geostation-
ary orbit. Obeying the impulse of
mind of the founder, the firm has
designed a rocket BA-1, capable
of delivering on the geosynchro-
nous transfer orbit the unit with
mass of 2.6 t. But in 1999 this was
not enough and started the devel-
opment of BA-2 with improved
twice. Beal Aerospace has had
some success, in particular, has
built a test facility in McGregor
(Texas) and has conducted sev-
eral tests of powerful engines of
its own design on fuel «<hydrogen
peroxide and kerosene.» Howev-
er, the aerospace giants Lockheed
and Boeing, sensed a competitor,
was dragged through the NASA
bill, forbidding the young com-
pany run vehicles for govern-

ment agencies. In turn, insurers
have requested such quotas that
commercial launches by BA-2
became unprofitable. By October
2000, spending on projects over
100 million §, Beal Aerospace
curtailed activity.

In general, conceiving his
next creation, internet genius
Elon Mask had before his eyes a
lot of negative examples. But the
young entrepreneur — in 2002 it
was only in '31 — have become
accustomed with the risk. He
worked on a very dynamic In-
ternet market, starting activities
with the establishment of firm
that served sites of New York
Times and Knight Ridder corpo-
rations. In 1999 he sold it for $
300 million and went into elec-
tronic payment systems. In 2002,
Pay Pal system established with
his participation was sold for $
1.5 billion!

Mask said that proceeded
to any project only in the case of
coincidence of three conditions:
commercial appeal, usefulness to
society and the interest for him.
Rocket engineering was such case.

Privateers set sail on the
sea, waited the numerous un-
derwater reefs. For example, the
overestimation of demand for
the proposed missile. Favourable
forecasts of the late 1980s — be-
ginning of 1990s on the rapid
development of low-orbit com-
munications systems did not ma-
terialize. Instead of many tens or
even hundreds of start-ups can
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be expected in the best case a few
launches per year. The rate by
their own means and commer-

cial customers was considered a
gamble by many experts. How
can pass between the Scylla of
high development costs and the
Charybdis of small demand?
Mask has found the opti-
mal path. He understood that
own funds will enough only to
develop a relatively simple small
rocket and started with it. Search
of commercial customers on easy
vehicle indicated, as expected, on
very low demand. You could try
to satisfy the interests of govern-
ment agencies, primarily the mili-
tary, and a little luck to get financ-
ing from them. But for this they
needed to offer something special.
At the beginning of 2000s,
the Pentagon has launched sev-
eral projects for the realization

of which were needed light carri-
ers. Defense Advanced Research
Projects Agency DARPA initi-
ated a program of «Use of force
in the continental United States»
FALCON (Force Application
and Launch from Continental
United States). Launch of a small
(about half a ton) hypersonic
shock device on a light rocket
was supposed at one of its stages.
In 2003, the project of vehicle
called Falcon-1 by Elon Mask,
went into the nine winners of
the first phase of program, get-
ting along with other members
of check on ... several hundred
thousand dollars.

SpaceX won a second con-
tract in 2005 from the Opera-
tionally Responsive Space Office
ORS to develop a vehicle for the
operational launch of tactical sat-
ellites. The rocket should provide

launch of experimental satellite
of Naval Research Laboratory
NRL to demonstrate the possibil-
ities.Falcon-1 is well approached
for it.

Thus, in the early years the
Elon Mask's company was able
to get a little state funding. But
more important was the atten-
tion of powerful government
agencies.

To reduce the cost of de-
signing and manufacturing of
Falcon-1, and also to ensure the
target price of start at only $ 6
million, Mask's designers have
used several techniques.

First, they went on an already
proven schematics, engineer-
ing and technological solutions.
Two-stage rocket was performed
on a tandem one-piece pat-
tern. First-stage engine (Merlin
1) was equipped with a nozzle
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with cooled ablation, and the
second-stage rocket engine with
a displacement was fed (Kestrel).
Both have a simple construction
and reasonable options, which
provided a fast mining.

Second, SpaceX has de-
signed and produced independ-
ently the maximum possible
number of launch systems by
resorting to outsourcing only in
extreme cases (eg, turbo-pump
unit «Merlin» was ordered on
the side). At first glance, this ap-
proach is primitive. For exam-
ple, for 20 years before the OSC
has achieved success by using
the-shelf components of third
party and acting as a «system
integrator». Nevertheless, the
Mask's approach worked. The
large aerospace corporations
burdened by high overhead
costs: in addition to production
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workers should have staff of en-
gineers, testers and managers,
to pay for the huge rooms and
amortize a costly production
and test equipment. In the end,
to «do everything yourself» was
cheaper.

Third, without further ado,
SpaceX enjoyed the fruits of the
works of previous generations
of rocket scientists, not only in
the form of textbooks, technol-
ogy, and technical reports NASA,
and the most natural manner,
employing leading specialists.
«Headhunters,» scoured the aero-
cosmos firms, enticing the spe-
cialists by interesting work and
brilliant prospects. «Look for any-
one who bothered to work hard
at NASA!» — called Mask. And
such people there were many. We
will call a few key figures.

Team Buzz, Vice President
of testing and setup, before com-
ing to SpaceX was the manager
of a testing project of Delta IV in
the Boeing, had the experience of
the strength testing of cryogenic
tanks of the first stage and inter-
stage adapter and payload fairing.

Adam Harris, Vice President
of Sales and Government Affairs
previously headed the Senate
Committee on exploration, and
served as budget analyst for de-
fense. During the eight years he
served as an officer in the U.S.
Air Force at Cape Canaveral on
Air Force Station Wright-Patter-
son and the National Intelligence
Agency.

Tom Mueller, Vice President
of propulsion, had experience as
leading designer on this subject in
TRW company, which has devel-
oped the engine of the lunar laun-
der LM on the program Saturn-
Apollo. That scheme of this LRE
was the basis of «Merlin.»

Mask is not without rea-
son declares that «stands on the
shoulders of giants.» His team
has managers and professionals
who have worked previously on
the program Titan IV, Atlas V,
Space Shuttle.

Another method used with
great success — PR. Founder
and owner of SpaceX has never
distinguished the false modesty,
using every opportunity to pro-
mote their company and pro-
mote their ideas. And here in
the first place is always worth the
slogan «the human race to make
a multi-planetary species» by re-
ducing the cost of access to space.

The Elon Mask Company
is not taken seriously by many
for a long time, but everything
changed when the public learned
that Falcon-1 flight model was
built to 2005 — just two years
since the beginning of construc-
tion! While the first three missile
launches (March 24, 2006; March
21, 2007 and August 3, 2008)
were accidental, there are few
who doubt the great potential of
the firm. This was confirmed by
September 28, 2008, when the
rocket was delivered into orbit
the dimension-weight layout of
the satellite and fixed success on
July 14, 2009 by launch of the
Malaysian unit RazakSAT. After
this, SpaceX announced the re-
ceipt of commercial orders for
satellite launches by light rocket
Falcon 1 and more powerful ver-
sion le. But by that time Mask
made a bet on another horse.

From the outset it was clear
that large profits from the Falcon
1 will not be like: rocket could
support a small team theoreti-
cally, but a major development
not taken place. Therefore, at the
beginning of 2005 started design-
ing the vehicle of the middle class
Falcon 5 with five engines Mer-
lin 1B (an artificial version of the
engine from the Falcon 1) in the
first stage. But this rocket did not
allow entering the highly profita-
ble market segments of starts. Al-
ready in September of that year,
SpaceX announced that it will
develop the Falcon 9 equipped
with nine Merlin 1B in the first
stage and capable of leading to
low orbit over 9 t (and on the
geo-transition — more than 3 t)




with declared value of start-up $
27 million to satisfy the needs of
government customers. Falcon 5
was forgotten.

In 2006 the company took
part in the competition program
of NASA's commercial orbital

transportation COTS * (Com-
mercial Orbital Transportation
Services), suggesting the Falcon 9
as a vehicle ... Dragon spacecraft
of its own design!

* The financing scheme of
work is very interesting: The Execu-
tive is obliged to invest part of their
own or borrowed funds without a
guarantee of payment by NASA.
The space agency pays for the work
under the contract in stages until
after the confirmation of the actual
execution of the next stage.

In August 2006 a contract
was obtained. At the same time

work began on engine of Merlin
1 with push rod and regenerative
cooling. It has provided increase
in rocket payload more than 10%.

In 2008 the contract on
program of commercial supply
of the International Space Sta-
tion CRS (Commercial Resupply
Services) has matured.

Thus, without doing even a
single flight, SpaceX has received
from the state budget of about
$ 390 million on COTS and the
most powerful option-order for
delivery of 20 t of cargo to the ISS
in 12 missions for a total cost of
$ 1.6 billion!

But the promises that were
given to respectable gentlemen
from NASA, was necessary to
carry out. And if the first launch-
es of light rockets were acciden-
tal, the «Nine» flew immediately
and unconditionally: affected the

experience working off the Fal-
con 1. First start with the dimen-
sion-weight layout of the Dragon
ship was held on June 4, 2010, the
second — with the flying proto-
type of «Dragon» on December
8,2010. The third triumphal mis-
sion took place May 22, 2012.
The rocket put into orbit a full
ship Dragon C-2, which has suc-
cessfully docked with the ISS on
May 25, bringing on board sev-
eral centners of various cargoes.

Development «from scratch»
the new spacecraft became dizzy
success. It became much more
important than the creation of
new vehicle. From the first center
line to the first successful flight
took place less than five years ...
This is not seen no one since the
beginning of the space race!

By the way — Falcon 9 was
designed and built at the same
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time. How to do it? Were used all

the techniques mentioned above.
But, in addition, there was a clear
vision of goals and perspectives.
NASA astronauts are widely in-
volved in the project. Staff mo-
tivated by interesting work, and
the company has not acquired an
encrusted bureaucracy of indus-
try giants.

SpaceX engineers have used a
combination of original and have
already proven solutions. A simple
form of a truncated cone with a
spherical head-on screen has been
selected for the ship Dragon. Aero-
dynamics of the capsule was tested
repeatedly in the flights of the ship
Mercury, Gemini and Apollo.
Bottom heat protection has been
developed at NASA, but the im-
proved by SpaceX, a lateral heat
protection has been developed by
the company itself. The most origi-
nal solution which distinguishes
Dragon from the other projects
was the structure of «all-in-one»:
service systems the ship is con-
centrated in the multiple-return
capsule. For manned spacecraft
are encouraged to use reusable
propulsion system of emergency
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rescue with liquid motors. It built
into the hull of the ship and serve
not only for emergency rescue, but
also to propel spacecraft into orbit
and descent from it.

The apparent acceleration
of the development is that the
Falcon 9 is the constructive de-
velopment of scheme and key
decisions of the Falcon 1. The
peculiarity of the rocket is bunch
of nine Merlin 1 engines in the
first stage. According to Mask,
even in case of failure of one en-
gine the rocket will still fulfill its
mission. However, skeptics argue
that «nine engines is too much.»
Maybe so, but one should re-
member two things. The di-
mension is chosen as a result of
compromise — uniform engine
type was installed on the vehi-
cles of light, medium and heavy
classes. This reduced the cost of
designing and working out. After
the first launches Merlin 1 char-
acterized by high reliability and
maintainability, demonstrated
the ability of restarting an hour
and a half after the abolition of
the first attempt. The critical situ-
ation with propulsion system of

the first stage before starting for
any space vehicle completed by
the removal of rocket from the
start and sent to the integration
and test shell or in general to the
factory. But not for «nine»!

And what is Falcon 17 It
played the role of «stand» for
working out solutions used in
the more powerful rockets, has
created a reputation for SpaceX

. and disappeared from start-
ing manifesto of the company.
Will it fly in the future? It is not
excluded, though unlikely — the
world is full of suggestions of
light vehicles.

Successes in COTS program
and good relations with U.S. fed-
eral agencies have rendered good
service to Mask. His rocket has
caused lively interest from com-
mercial customers. The portfolio of
SpaceX has about four dozen mis-
sions from 2012 to 2017, amount-
ing to more than $ 3 billion.

Thus, the success is due to
fusion of reasons:

by charisma and vi-
sion of Space the founder of the
SpaceX;

by choice of correct or-
ganizational forms;

by rational distribution
of efforts and resources, and ap-
plication of technical solutions
with a low technical risk;

by alignment of rea-
sonable relations with the state.
In fact, a form of public-private
partnership in the space program
worked through the example of
SpaceX.

Development prospects of
the company are seen in two
ways — technical and organiza-
tional. In the first we are talking
about multiple projects. In the
field of spacecraft the company
intends to offer the market a
manned DragonRider, as well as
unmanned laboratory for auton-
omous missions of DragonLab.
The first is able to deliver seven
astronauts on the orbit, or a com-
bination of crew and cargo, and
the second — more than 3 tons
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of equipment. In order to study
the Martian surface launder Red-
Dragon has been proposed.

Rocket-building  program
includes the completion of the
design and launch in 2013 of two
new vehicles options — the aver-
age Falcon 9 v1.1 (with energy a
half times higher than the origi-
nal version) and heavy Falcon
Heavy (on-orbit delivery of cargo
in 53 t). The latest version of pro-
posed by Mask in April 2011 and
consists of bundles of the first
three stages and one second stage
of the Falcon 9 v1.1.

The founder of the company
believes that reusable rocket will
reduce the price access to space.
SpaceX submitted a project is
fully reusable system Grasshop-
per («Grasshopper») of the three
components of the re-use: the
first and second rocket stages and
spacecraft. The peculiarity of the
system is vertical landing on the
thrust of main engines.

All prospective rocket sys-
tems to be equipped with engine
Merlin 1D, having a higher spe-
cific performance than its pred-
ecessors. The product should be
easier and cheaper to manufac-
ture due to new technologies.
«We use forming by explosion
— we take a metal sheet having
a cylindrical shape, and immerse
it in a water bath. Laying the
charge inside, ba-boom! — And
the worksheet takes the form of
the outer shell. This is very effec-
tive. The shell is put on the cam-
era and connects to it. You can
make more than one camera per
day «- says Mask.

In organizational terms, is
expected to shift from private to
public ownership. The exact re-
lease date of SpaceX to the stock
exchange of securities is not
known, but probably it will hap-
pen in 2013. Sale of shares should
attract more financial resources
required for implementation of
new ambitious projects.

What are the risks waiting
for a firm in the future?

The first relates to with
«fork» between the disposable
and requirement power of com-
pany.

To satisfy the demand for
its rockets Mask should develop
the production. New technolo-
gies are being introduced for this
purpose. Work to accelerate the
process of welding of tanks and
defectoscopy of seams are carried
out, except for the above form-
ing by explosion. If before every
seam was controlled manually
(very time-consuming process),
it is now being implemented au-
tomatic quality control in real
time.

It is assumed that in 2012 the
company released at the rate of
production of one craft Dragon
and one vehicle Falcon — every
six weeks.

But technology — this is
one side of the medal. Second —
are the resources. Mask has not
enough of their own finances,
but they are required for new
technology and hiring staff.

The number of the last per
decade has grown from several
dozen to two thousand. Output is

seen in the conduct of the long-
awaited share placement. Here
the main thing — do not pull,
because transfers of commercial
launches will inevitably lead to
an outflow of customers to other
providers.

The second risk is dialecti-
cally related with the change of
the status of the firm. The transi-
tion from private to public joint-
stock company, of course, give
money, but also will generate the
problem of bureaucracy and in-
fluence of shareholders to make
decisions. While Mask is the sole
owner, he can make quick deci-
sions. With the shareholders'
meeting for which the main in-
come, but not the cosmic future
of humanity, everything will be
more difficult. Can SpaceX avoid
the fate of becoming to another
aerospace monster and maintain
the momentum and spirit of the
early years of its existence? How
to know ... Once Wernher von
Braun said that life had taught
him with the greatest care to use
the word «impossible.» This idea
is fully applicable to the compa-
ny's Elon Mask. u
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MHoropa3oBble Kopabnu
MOIVYT BeDHYTLCA Ha bauKOHYD

BpoIeiickas aspokocMmdeckass komnannusa EADS-Astrium BefieT meperoBopbl 0 BO3MOKHOCTHM 3a-

IIYCKOB C KOCMOApoMa BaiikoHyp cBoeit HOBOJI paspaboTKi — MHOIOpPasoBOro cybopOuTaIbHOrO

Hocurenst SpacePlane. 3o anmapaTt, B KOTOPOM UCIIOIb3YIOTCS aBUALIVIOHHbIE U KOCMUYECKIE TeX-

HOJIOTUY, TIPY 9TOM OCHOBHOJI €T0 3afjaueil CTaBUTCSA JOCTIOKeHNe TpaHuIibl KocMoca, T. . BhICOTBI
100 kM. SpacePlane jo/DKeH BMeIaTh OHOTO MIIOTA V1 YETHIPEX MACCAKMPOB. PaKeTHBIN JBUraTeNb JAaHHOI
MaIIVHEL OyfieT paboTaTh Ha I1ape MeTaH/KMUCIOPOf. DKCIePThl KOHIIEPHA CYMTAIOT, YTO YMC/IO JIIOfEN, TO-
TOBBIX 3amaTuThb 200 ThIC. eBpO ($315 ThIC.) 3a MONMET B KOCMOC, ITYCThb flaXKe TOMIBKO 110 CyOOpOUTaTbHOM
TPAeKTOPUM, COCTABUT IOPsAAKa 15 ThIC. B TOf.

SpacePlane, BHellIHe HAIIOMMHAOLINII OOBIYHBI OM3HEC-IPKET, OyZieT B3/IETaTh C a9POAPOMA, UCIIOIb-
3ys TypOopeakTVBHbIe fABuraTe. Iloce Habopa BBICOTHI B 12 KM amIapaT BKIKYUT OCHOBHOJ paKeTHBII
IOBUTaTeIb ¥ HAYHET pasroH IOYTY 0 BepTuKanu. Beero 3a 80 cexyH[ OH JOCTUTHET BbICOTHI 60 KM, Ha KO-
TOPOII paKeTHBII ABUTATe/Ib Oy/ieT 3arIylleH. B 9STOT MOMEHT CKOPOCTb MAIIVHBI OyfieT TaKOBa, YTO OHA IO
VHepLUY IIOFHUMETCS Ha BBICOTY cBbIlIe 100 KM — 3a opuimanpHyo rpanniy arMocgepsl. Pasa HeBecoMo-
CTU IIPY STOM IMPOAIUTCA IPUMEPHO YeThIpe MUHYTHL. 3aTeM allapaT BXOFUT 00paTHO B aTMocdepy U mpu
HOCTVDKEHUM ee IVIOTHBIX C/I0eB MIEPEXOANUT K O3BYKoBOMYy mosery. CHOBa BK/IIOYATCs TYpOOpeaKTVBHbIE
nBuratemy u SpacePlane, kak OOBIYHBI CAMOJIET 3aiifleT Ha ITOCAKY.

Drosemspx SpacePlane cocTonT 13 TpeX OCHOBHBIX OTCEKOB: IIEPeIHIIA, TepMETIYHBIIL, B KOTOPOM pPacIo-
JI0)KeHa KabJHa WV TPY30BOII OTCEK; LIeHTPA/IBHBII U 3a[JHII OTCEKY ITpeHa3HauYeHHBIe /IS pasMeleHus 6a-
KOB C TOIIIMBOM, ABUTaTeIeil U BCIIOMOTaTeIbHOTO 000PYXOBaHVISL.



B EADS-Astrium cunraror, 4T0 6/1arofiapsi YHUKaTbHBIM TeXHUYECKMM XapaKTepucrukam (6esomac-
HOCTb, MHOT'OPa30BOCTb, LIIMPOKOe MCIIO/Ib30BaHNe aBMAlMOHHBIX TeXHOJIOIMit) SpacePlane 6ymer BecbMa
yCIelleH B TAKMX CETMEHTaX PhIHKa KaK:

®  KOCMITIECKIIL TypU3M

®  Hay4HbIE ¥ TEXHOJIOTMYECKIE MVICCUN B YCTIOBMAX MaJION IPaBUTALINI

®  3aIIyCK CITyTHMKOB.

KocmH4ecKHi TypH3M

Cy60p6MTa]’IbeII7[ II0/IET IMO3BOINUT AOCTABUTDH ITACCAKMPOB Ha I'PAaHUIIbL KOCMoca, JaBasd M BO3MOX-
HOCTDb MICIIPITATh OIIYIIEHNA IIOTHOTO KOCMMUY€ECKOTO MOIEeTa. Hacca)KMpr 6YJIYT HaXOAUTbCA B COCTOAHUN
HEBECOMOCTU BHYTPU KOM(I)OpTa6e]IbHOI71 KaOUHBI U HETIOCPECTBEHHO Ha6IIIO,I[aTb 3aXBaTbIBaIOH.H/II7[ AyX BU
Ha 3eMITIo I JIa]'IbHI/II?I KOCMOC 9€p€3 MHOIOYMC/IEHHbIE 6osplne VUTIOMVHATOPBI. KoMmmoHoBKa KabMHBL A
TYPUCTCKUX MUCCUIL TIIATETbHO CIIPOEKTMPOBAaHA C yIETOM 6€e30macHOCTY U SProHOMMKM, MMEET IPUBIEKa-
Te/IbHBIN I[I/ISaI‘/'IH. EH.IC OJIHOI?I 0HI.II/I€I7[ ABNIAIOTCA CIIEIMA/IbHBIE MOOUIbHbIE Kpecia, KOTOpbI€ II€pEMEIAIOTCA
B COOTBETCTBIMN C YCKOPEHNEM, YTO IIO3BOJIAET CBECTN K MI/IHMMYMYBECTI/I6Y}IHPHI>I€ OTK/IOHECHUA.

Hay‘IHble HTEXHONOrH4yecKkHe MIMCCHH

Ha SpacePlane mMoryT mpoBOSUTBHCS HAyYHBIE U TEXHOTIOTMYECKIIE SKCIIEPUMEHTBI, B KOTOPBIX YCIOBMS
MaJIoli TpaBUTALN HEOOXOAUMBI B Te4eHIIe KOPOTKOTO BpeMeHY, 0COOEHHO KOT/[a COOCTBEHHO OPOMTA/IbHbI
9KCIIEpPMMEHT Ha CITyTHUKE WM OOMTaeMOll CTAaHI[UM CIMIIKOM HOPOT. AIIapaT MpefocTaB/seT BO3MOX-
HOCTb JI/Is1 PETy/IAPHOTO 30HAMPOBAHNS BEPXHIUX C/I0EB aTMOC(]EpBL, a TAK)Ke HAO/TI0feHNs 60JIBIIIOTO y4acTKa
TEPPUTOPUM TPV HOCTYIUIEHUN OIEPATHBHOIO 3ampoca. I10sB/IsAeTCsT BOSMOXXHOCTD ISl CHCTEMHOI TTOJTO-
TOBKJ I aianiTaliiyt KOCMOHABTOB K IIPeCTOsAIeMy TToreTy — SpacePlane 3amosHsieT pa3pbiB MeXAy KOPOTKH-
M [Tapabo/I9ecKMMY II0JIeTaMy Ha CIIELaIbHbIX CaMOJIeTax ¥ paboTol Ha 60pTy OpOVTa/IbHBIX KOMIIIEKCOB.

3anyckK cnyTHHKOB

SpacePlane mMeer BO3MO>XHOCTb BBIBOIMTb Ha HM3KYK OKOJIO3E€MHYI0 OpPOMTY Majble CIIyTHUKM, C

Maccoit nopsigka 100 kr. IIpy 9TOM MOTyT GbITH OXBAa4eHBI C/IEAYIOLNVe PHIHOYHBIE HUIIN, TaKue Kak:
® pa3sBelKa, CIEKEHNE Y OTIO3HABAHE
®  CBsI3b Cya/IEHHBIMI MECTAMM
e HaOofeH e 3eMIIV C BHICOKVM pa3peleHneM [/l MOHUTOPYHIA OKPY KAIOLIeit CPefibL.

Bce 9111 pBIHKY OLIEHMBAIOTCS CIIELV/IVICTaMI B BeIMYMHY 0K0710 100 criyTHMKOB B rof. OIBIT 9KCIUTya-
TAalM) MaJIBIX CIYTHUKOB MOXKET IPOJEMOHCTPVMPOBATh BBICOKYI0 9(GQEKTUBHOCTD MX IPYMEHEHN,
BCJIEZICTBYIE 9TOTO BO3MOYXHO PACLIMPEHYIe PIHKA HA CPEJHECPOYHBIN 1 JOITOCPOYHBIN IIepUOALL. [1py aToM
caMoii 60/IbIION MPOOIEMOII B MICIIO/Ib30BAHMI MaJIbIX CITyTHUKOB Oy/ieT 3afaya X BbIBEIeHNsI Ha OPONTY B
3aJaHHBIII CPOK U C HEOO/IBILVIMY 3aTPATAMIL.

SpacePlane gacT BO3MOXXHOCTb 06€CIIeYNTh KOHKYPEHTHYIO LieHY U ITMOKOCTb [I/ISI 3aIlyCKOB MajIbIX CITyT-
HJKOB I10 OIIePaTVBHBIM 3aIIPOCAM, PACIIVPsisi TEM CAMBIM PBIHOK /L5 IIPOM3BOAITEIE V1 IOTpebuTe el VX yCIIyT.

EADS-Astrium npepjaraeT 3auHTepecoOBaHHbIM KOMITaHMAM B KazaxcTaHe TapTHEPCTBO MY 3aITyCKaX U
akcryaTauuy SpacePlane. TTomerst ¢ BailkoHypa [O3BO/AT IPUB/IEYb 3aMHTEPECOBAHHBIX HTY3MACTOB,
KOTOpBbIe 3aXOTAT I10JIeTeTh B KocMOC 13 TOro yke MeCTa, OTKYAa ObI/T COBEpIIIEH IIePBBIi ICTOPUIECKIIA ITOTIET,
KOTOPOMY MCIIOTTHUIOCH YKe Goiblie mstupecsiTyu net. Crenyanuctsl u npepnpusatus PK, kpome yaactust B
IIyCKaX, MOTYT TaK)Xe COTPYJHMYATH P pa3padoTke MomyuIMpoBaHHbIX Bepcuit SpacePlane. SxkciryaTa-
st v obcmyxuBanme SpacePlane Ha baiikoHype 6yzneT Bo3no>keHa Ha KazaxcTaHCKYI0 KOMITAHUIO.
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