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APKTUUYECKHUIM KOCMUWYECKWH LIEHTP
KAK AOKOMOTHB TEXHOAOTMUYECKOI'O
[1POPBIBA POCCHU

Alexander Fedotooskikh,

Chairman, RUIE’s Union “Northern Industrialists and Entrepreneurs”, Member of the Working
Group “Socio-Economic Development” of the State Commission for Arctic Development

THE ARCTIC SPACE CENTER AS A DRIVER OF
TECHNOLOGICAL BREAKTHROUGH OF RUSSIA

27 okra6ps 2015 r. B Mockse cocrostiicss MexayHa-
ponubiii hopym <«Poccuiickue MHHOBAIIMOHHBIE TEXHOJOTHH
U MHUDPOBOH DPBIHOK» C y4acTHEM 3aMECTHTEN TIpe/ceraTess
npasutesbcTBa PO, npescenaresist [ockomucenn 1o Borrpocam
pazButusg Apkrtukn [Imutpus Poroswha, npezjcraBuTesieil ro-
CYZIapCTBEHHBIX Kopropanuii Pockocmoc u Pocrexnosornw,
3apybOeskHbIX rocTeil. B coem BbicTyruienun Jmutpuii Poro-
3WH OTMETHI, 94TO B Girvkaiiiiee BpeMs npesuzienty PD Gyzer
npezictaBiena Hopast DezepabHas KOCMUYECKAsT TIPOTPaMMa,
a ocBOeHMe APKTHUYECKIX TeppuTopuii Poccun He mpencraBiis-
eTcst BOSMOJKHBIM (€3 PasBUTHsI CHCTEM KOCMUYECKOW CBSI3M.
B noarsep:xnenne atux cios Pockocmoc coBmectHo ¢ MUC
Poccun peannsyior MacmTabHYIO TIPOTPAMMY CO3/IaHUsT apKTH-
YeCKUX I[eHTPOB TUCTAHI[MOHHOTO 30HANPOBaHMs 3emn. [1pe-
3eHTanus mepBoro IleHTpa cocTosimach B OKTSIOpE HTOTO roja
B Mypmanckoii obmactu, B 2016-2017 rr. aHaIOrHYHbIE CTPYK-
Typsl nosgBaTcst B [lynuake u Anagpipe. OlHaKO apKTUYECKUH
MOTEHTIHAT MOKET OBITh UCTIOIB30BaH st HoJiee TI06aTHHOTO
HCCJIeIOBAHMS KOCMOCA.

Bmepsoie wuzes
MUYECKOTO

co3/anust  MHOTO(MYHKIIMOHAIBHOTO
nentpa  (AKIL)  Obuia
M Coroza

On October 27, 2015, Moscow hosted the
International Forum Russian Innovation Tech-
nologies and World Market attended by the Dep-
uty Chairman of the RF Government, Chairman
of the State Commission for Arctic Development
Dmitry Rogozin, representatives from the state
corporations Federal Space Agency of the Russian
Federation (Roskosmos) and Russian Technolo-
gies (Rostekhnologii) and foreign guests. Dmitry
Rogozin said in his speech that a new Federal
Space Program will be soon submitted to the RF
President, while the development of the Russian
Arctic does not seem possible without developing
space communications systems. In proof of these
words, Roskosmos together with the EMERCOM
of Russia implements a large-scale program of
establishing Earth remote sensing centers in the
Arctic. The presentation of the first Center took
place in October this year in Murmansl Region;
in 2016-2017, similar structures will appear in
Dudinka and Anadyr. However, the Arctic poten-
tial may be used for a more comprehensive space
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exploration.

The idea of establishing the multi-purpose
Arctic Space Center (ASC) was first presented
by the Science and Innovation Committee of the
RUIE’s Union Northern Industrialists and En-
trepreneurs and Approved in October 2014 at the
Russian Forum of Technological Leadership of
Russia TEKHNODOKTRINA-2014 held in Mos-
cow under the auspices of the Military-Industrial
Commission under the RF Government and RF
Ministry of Industry and Trade (Minpromtorg).
Experts had a lot of questions about the feasibil-
ity of constructing such a facility in severe climate
conditions; however, it is these conditions that
are a recipe for innovativeness and a site for large-
scale research.

It is known from school geography course
that the Arctic is not only the main macroregion
in terms of natural resource reserves, but also one
of the least-explored parts of the planet. For exam-
ple, only 1-5 percent of Taimyr Peninsula, accord-
ing to geologists, has been qualitatively explored.
There are low temperatures, almost full absence of
people, geophysical and magnetic properties and a
lot of other factors specific to the areas close to the
North Pole. No wonder there is a perception that
living in the Arctic is the same as on the Moon or
Mars. It is those two heavenly bodies that are the
most frequently mentioned to compare with harsh
conditions of polar regions. There are places on the
Earth having climate and nature conditions simi-
lar to those on Mars. Extra-low temperatures in
the Arctic are comparable to Martian ones, while
on the Mars’ equator temperature may increase up
to +20°C just as in Arctic tundra [1].

Even the Martian polar caps are compared
to those on Earth in the Arctic and Antarctic,
while the Earth’s snow — with the Martian omni-
present sand.

No wonder that scientists and activists look
at the Arctic as an area to develop and test hard-
ware and research psychophysiological features of
people in long-term isolation. According to NASA
forecast, the first colonists on the Moon or Mars
will appear as early as 2030, though opponents of
such a colonization believe it would be better from
both an ethical and economic point of view to
carry out Mars research using robots with artifi-
cial intelligence. Nevertheless, there are a number
of programs and projects to explore solar system
bodies simulating the conditions on other planets
in the Arctic.

The direction of exploring the outer space is
relevant not only for researchers but also for Rus-
sian authorities. On the eve of the Cosmonautics
Day, Dmitry Rogozin named the following three
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«CeBepHble MPOMBINIITIEHHUKN 1 Tpeanpunnmatenns PCIIIT
u nojyunsia ogo6penue B oktsiope 2014 1. B xozme Beepoceuii-
ckoro dopyma TexHosorumdaeckoro jugepctsa Pocenn «TEX-
HOJOKTPUHA-2014», mpoxoausirero B MocKBe 1o TaTpo-
HakeM BoeHHO-TIPOMBITILIEHHOI KOMUCCHY TP TTPABUTEHCTBE
P® u Munmnpomropra PD. Y sKciiepToB BO3HUKJIO MHOKECTBO
BOITPOCOB O 1[eJ1eCO000PAZHOCTH CTPOUTENBCTBA IOA0OHOT0 00b-
€KTa B TSDKEJIBIX KJIMMATUYECKUX YCJIOBUSIX, HO UMEHHO 3TH
YCJIOBUS — 3aJI0T MHHOBAI[MOHHOCTH U ILJIONIA/IKa MACIITaOHbIX
VCCIEIOBAHMN.

N3 xypca mikosbHON Teorpacduy HaM HM3BECTHO, UTO
ApKTHKa — He TOJIbKO OCHOBHOI MaKPOPErHOH 10 3ariacaMm Mpu-
POJIHBIX PECYPCOB, HO U OJTHA U3 HAUMEHee NCCIIe/IOBAHHbIX Ya-
creii ruraneTsl. Hammpumep, m-oB TaiimMbIp, IO CI0BaM T€0JIOTOB,
Ka4eCTBEHHO MCCJIeI0BaH Jiniib Ha 1-5%. 31ech HU3KHE TeM-
MepaTypbl, MPaKTUYECKW OTCYTCTBUE JO/EH, reorsnyeckue
U reOMarHUTHbIE OCOOEHHOCTH M MHOKECTBO MHBIX (DaKTOPOB,
IPUCYIUX TeppuToprsamM, OuuskumM k Cesepromy noJocy. He-
JapoM OBITYeT MHEHHE, YTO KUTh B APKTHKE — BCe PABHO 4TO Ha
Jlyne uau Mapce. VIMeHHO 9TH iIBa HeOECHBIX TeJla B ITOCJIeHIE
ro/ipl HarboJIee YacTo YIOMUHAIOTCS I CDABHEHWS C CYPOBbI-
MU ycJI0BUsSIME 3anodisipbs. Ha 3emite ecTh MecTa ¢ KamMaTuye-
CKUMM ¥ TIPUPOAHBIMU YCIOBUAMM, OJIM3KUME K MAPCHAHCKIIM.
CBepxHU3KHUE TeMITepaTypbl APKTUKH CPaBHUMbBI ¢ MapCUaH-
CKMMM, a Ha 9KBatope Mapca B JieTHUE MeCsIbl TeMIiepaTypa
noganmaetcs 10 +20°C, kak B apkTudeckoit TyHzape [1].

[laxxe TonspHbIe IMAnKKM  Ha Mapce CpaBHMBAIOT
€ 3eMHBIMM B APKTHKe U AHTapKTHKe, a 3¢MHOIi CHET — ¢ Map-
CUAHCKUM BCETIPOHUKAIOIIUM TIECKOM.

HenxapoMm yueHble M aKTHBHCTHI-O0IECTBEHHUKN BUIAT
APKTHKY KaK IIOJIMTOH JJIs OTPa0OTKH U TECTUPOBAHMUS TEXHU-
YECKUX YCTPOICTB, a TAKKe U3YUEHUsT ICUXO(DU3NOJIOTHIECKITX
0COOEHHOCTEl YeIOBEKA B YCJIOBUSIX J0JTOBPEMEHHON M30JIs-
nmu. [lo mpornozam NASA mepBble TIOCETEHITBI MOSIBATCS Ha
Jlyne nim Mapce yzxe B 2030 1., XOTSI TPOTUBHUKHU TaKOTO POJIa
KOJIOHU3AITMHU CYUTAIOT, 4TO UCCesioBaHus Mapca ¢ 9THIecKoit
U 9KOHOMHMYECKOH TOYEK 3PEHUSI JIyUIlle TIPOBOUTH C UCTIOJb-
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30BaHIEM POOOTOB € MICKYCCTBEHHBIM HHTEJIIIEKTOM. TeM He Me-
Hee CYIIECTBYET DS/ MPOrPaMM M MPOEKTOB 10 OCBOEHUIO TeJl
CostHeuHOI cHCTeMbl, IMUTHPYIOIIUX WHOIIIAHETHBIE YCITOBUS
B ApKTUKeE.

Hamnpasienue ocBoeHust GIMKHETO KOCMOCA aKTYaTbHO
HE TOJIBKO JIJIsT YYEHBIX, HO U JIJIs POCCUIICKUX BjacTeil. JMu-
Tpuil Porosun Hakanyhe /{Hs kocMoHaBTHKU B 2014 1. c000-
wIT, 4To Poccust 1o/KHA PENTUTh TPU CTPATETUeCKUe 3a1aU:
paciuripenue MpPUCYTCTBUsST Ha HU3KUX OKOJIO3EMHBIX OPOUTAX;
OCBOEHUE W TIOCJIEAYIONasl KOJOHU3aIws JIyHBI; TOATOTOBKA
" Havaso ocBoenuss Mapca u ipyrux o6bexroB CotHeuHoit cu-
crembl [2]. 1 xora 103xke ocsoerue JIyHbI ObLIO UCKIHOYEHO
n3 npuopuTetoB PockocMoca, OHO BCe PAaBHO OCTAETCS aKTy-
ATTBHBIM.

B mae 2013 r. MeskayHapogHast 001IecTBEHHAsT OPTraHu-
3anusg Mars Society BBICTyTHIA C TIPEIJIOKEHUEM O Peain3a-
MU apKTHYECKOH MUCCHUU [T TOATOTOBKY ToJyeTa K Mapcey
Ha THJIOTHPYEMOM YeTOBEKOM MEKITaHeTHoM Kopabie. Ilernnb
MIPOTPAMMBIL: QIaNTaIlsl KOMAHBl «aCTPOHABTOB» K JKU3HU
B YCJIOBUSX HU3KHUX TEMIIEPATYP, U30JIAINH 1 pucka. IIpoekr
«Mars Arctic 365> (MA365) Ha kanagckoMm octpoBe Devon
noskeH OasupoBaThess Ha cranuun Flashline Mars Arctic
Research Station (puc. 1), Ha xoropoii ¢ 2001 r. mpoBoAKMIUCH
9KCIEPUMEHTBI C JOJTOBPEMEHHBIM IPOKIBAHUEM JIIO/EH.
Otmernm, uto Mars Society perysisspHO TPOBOINUT UMUTAITUN
KOCMHMYECKIX MHCCHUI Ha CBOEH WMCCJIe0BATENbCKOM CTAHIINN
Mars Desert Research Station B mtare FOTa, CIIA. ITpesugent
Mars Society Pobepr 3yOpuH cpaBHUJI CBOW HOBBIH MTPOEKT
¢ poccuiickum aHasorom «Mapc-500», korma rpyria Jogei
GbITa TIOMETIeHa B CMOJICTUPOBAHHBIN Ha 3eMJie KOCMIYECKIH
kopabyb B Mockse. C ero ciioB, Mars Society molmia «ropaszo
MAJIbITEs, TOCKOIBKY PaboTa BRIIOYAET TTOJIEBbIE HCCIIEIOBAHNS,
MOXOKUE Ha T€, ITO OY/IYT MPOBOIUTH B OYYIIEM MapCHAHCKHE
ACTPOHABTBI — WCCEMOBaHUST B  OOJACTSX — TEOJIOTHH,
KJIMMATOJIOTUH U MUKpoOurosoru# [3].

B Apkruke skunaxk OyAeT BBIMOIHITH HAyYHBIE
WCCIIEIOBAHUST € TPOMO3JIKUM 000OPYZIOBAHUEM, B YCIOBUSX
X0JI0/1a, OTIACHOCTH, AMCKOMGbOPTA, U30JAIIH, KOTOPbIE MOTYT

Puc. 1

Crannus Flashline Mars Arctic Research Station.
Wcrounuk: caiit obimectsa Mars Society

Fig. 1

Flashline Mars Arctic Research Station.
Source: Mars Society website

strategic tasks Russia faces: expansion of presence
on low earth orbits; exploration and further colo-
nization of the Moon, and preparations and start
of exploration of Mars and other solar system bod-
ies [2]. Though the exploration of the Moon was
later excluded from Roskosmos priorities, it still
remains relevant.

In May 2013, the international non-profit
organization Mars Society proposed to implement
the Arctic mission to prepare a flight to Mars on
board a human-piloted interplanetary spacecraft.
The program objective is to adapt the astronaut
crew to live in low temperatures, isolation and
risk. The Mars Arctic 365 (MA365) project on
Canada’s Devon Island should be based on the
Flashline Mars Arctic Research Station (figure 1),
at which experiments associated with long-term
staying of people have been carried out since 2001.
Note that the Mars Society regularly simulates
space missions at its Mars Desert Research Sta-
tion in Utah, the U.S. The Mars Society’s Presi-
dent Robert Zubrin compared his new project to
its Russian counterpart Mars-500 when a group
of people were placed in a mock-up spacecraft in
Moscow. He said Mars Society went “much fur-
ther” since its work included geological, microbio-
logical and climatological field exploration similar
to those that Martian astronauts would conduct
in future [3].

In the Arctic, the crew will carry out re-
search using massive equipment, in cold condi-
tions, hazard, discomfort and isolation that may
lead to a stressful situation when the mission
works on Mars. The total cost of the project is
estimated at 1.13-1.5 million dollars. The group
of volunteers is invited to spend a year in severe
Arctic conditions that, according to the authors
of the idea, are the most similar to the Martian
climate [4].

Russia has its own developments for a space
flight to Mars, but a number of problems have to
be solved to implement the project, in particular,
the protection from radiation and dust. This will
become possible by building spacecrafts and sta-
tionary modules of new generation. The most op-
timistic scenario foresees a Russian flight to Mars
in 30-50 years; until that time, it is necessary to
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test a number of life support systems, and Arctic
conditions fit better than any other natural condi-
tions on the planet.

The simulation of flights can start just now.
In 2013, 25 specialists from the RAS Siberian
Branch, Arctic and Antarctic Research Institute,
and Alfred Wegener Institute for Polar and Ma-
rine Research (Germany) began large-scale re-
search of permafrost, tundra ecology and climate
at Samoylovsky Island station (figure 2). The sta-
tion is equipped with an independent life support
system, transport vehicles and modern means of
communications. The station is capable of con-
ducting experiments to simulate life on Mars in
isolated biological systems. Specialists can also use
Samoylovsky Island as a model of a space station
on another planet. A great interest is expressed in
the project by the China’s Space Agency [5].

Russia has previously carried out experi-
ments to simulate a manned flight to Mars, but
in much softer external conditions than Arctic
ones. One of the first was the program NEK (land
experimental facility) of the Ulyanovsk Instru-
ment Manufacturing Design Bureau in the Insti-
tute of Medical Problems in 1969. In November
2011, the RAS Institute of Biomedical Problems
(IMBP) completed the Expedition to Mars ex-
periment (Mars-500) of 520-day isolation simu-
lating an interplanetary manned flight. Similar
experiments have also been conducted in Mos-
cow, Krasnoyarsk and other Russia’s cities. The
M. Khrunichev State Space Research and Pro-
duction Center (GKNPTS) is developing mod-
ern spacious inhabited module for near-Earth
stations and options for orbital station and base
on the Moon. The station is designed for stor-
age and delivery of fuel and cargo, staying of
people, and the Moon research. The complex on
the Moon will become a new home to spacemen.
A similar complex will be later placed on Mars
after its “running test” on the Moon [6]. One of
the latest simulation experiments was the Moon-
2015 project with a women’s crew consisting of
six volunteer employees from the RAS IMBP
that was successfully completed on November 6,
2015 [7].

In general, we can talk not only of the ex-
ploration of Mars, the Moon or the nearest large
asteroids, but also of the prospects for the next
century, i.e. deep space objects including exo-
planets. It is possible inhabitants of the Earth
will find a fast way to travel in space in the 22nd
century using, for example, nuclear, photon or
other power plants, which does not seem fan-
tastic, but quite feasible projects. The time has
come when scientists are capable of “animating”
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[IPUBECTH K CTPECCOBOI cHUTyal[ Npu paboTe MUCCHM Ha
Mapce. OO6miast CTOMMOCTh MPOEKTa OLEHUBAETCI B CYMMY
1,13—1,5 muH. gosiapos. I'pyriie 106pOBOJIBIEB MTPeAIaraeTcs
MTPOBECTH TOJ B CYPOBBIX APKTUYECKUX YCJIOBUSIX, KOTOPBIE, 110
MHEHHUIO aBTOPOB WJEH, ABJSAIOTCS CaMbIM OJU3KUM 3eMHBIM
AHAJIOTOM MapCUAHCKOTO Kanmata [4].

B Poccuu ecth cBOM pazpabOTKK AJIsl KOCMHYECKOIO I10-
Jieta Ha Mapc, HO IS BOILIONIEHHUST 9TOTO IPOEKTa HeoOX0Au-
MO PELIUTh Psijl TPOOJIEM, B YACTHOCTH 110 3aLKTE OT PagHalii
W TbIJIA. DTO CTAHET BO3MOKHBIM 32 CUET CO3/[AaHUST KOCMUYe-
CKUX KopabJieil U cTalMoHapHbIX MOJyJell HoBoro tuma. Ilpu
CcaMOM OTITUMHCTUYECKOM CIleHapuu moJieT Ha Mapc poccuii-
CKOro aKmIaxa Oyaer BoamoskeH yepes 30—50 Jier, 10 9T0ro Mo-
MeHTa HeoOXOAMMO 0TpaboTaTh Pl CHCTEM KH3Heobecieye-
HUS, ¥ aDKTUYECKUE YCIOBUS TIOJXOJIST JIJISI 9TOTO KaK HUKAKne
WHBIE €CTECTBEHHbIE YCIOBUS HA HaIlleH TIaHeTe.

CUMyJISIIIMIO TIOJIETOB MOXKHO HadyaTh ysKe ceiyac.
B cenrsa6pe 2013 r. na cranuun «Ocrpos CaMoilinoBcKuii»
(puc. 2) 25 cruenmammcro u3 CO PAH, Apxkrudyeckoro u aH-
TAPKTUYECKOTO MHCTUTYTA U VIHCTUTYTA TIOJSIPHBIX K MOPCKUX
uccsenoBanuii M. Anbdpena Berenepa (I'epmanust) passep-
HyJIM MaciuTabHble MCCJIeJOBAaHUS BEYHOU MEP3JIOThI, KO-
JIOTUM W KJauMaTa TyHapbl. CTaHIms o60pyIoBaHa CHCTEMOi
aBTOHOMHOTO KHM3HeoOecHeyeHns, HabopOM TPaHCIOPTHBIX
CPENCTB, COBPEMEHHBIMU cpejicTBaMu cBsi3n. Ha wHelt Mox-
HO MPOBOJIUTDH IKCHEPUMEHTHI 110 MOJIEJIUPOBAHUIO JKMU3HU Ha
Mapce B 3aMKHYTBIX OMOJIOTHYECKUX crcTeMaX. CriennaiicTbl
cMOTryT uctnob3oBath «OctpoB CaMoOJIOBCKNIT» 1 B KaueCcTBE
MO/IEJTN UHOTIAHETHO! CTaHIMU. BOJIBIIONH UHTEpeC K MPOeK-
Ty IposiBJsieT Kuraiickoe HaIllmoHaJIbHOE KOCMUYECKOe YITPaB-
aenwe [5].

B Poccun n panee poBOIUINCH IKCIIEPUMEHTBI 110 UMU-
TaIUU MUJIOTUPYEMOTO TIoJieTa Ha Mapc, 0/lHaKO B HECPAaBHUMO
6oJiee MATKHMX BHEITHUX YCIIOBUAX, 4yeM apkTudeckue. OHOI U3
MEPBBIX CTajia MporpaMMa Y JIbSTHOBCKOTO KOHCTPYKTOPCKOTO
61opo npubopoctpoernss HOK (HaseMHbIII dKCIIEpUMEHTAIb-
HBII KOMILIeKe) B IHCTHTYTE MeAMIIMHCKUX T1pobiieM B 1969 T.
B Hos6pe 2011 r. B MHCcTUTyTE MEAUKO-OMONIOrMYECKUX
npobsiem  (MMBIT) PAH  3aBepummics — 9KCIIEpUMEHT
«Ixcneannus Kk Mapey» («Mape-500») mo 520-cyTounoi
U30JISIIINH, UMUTUPYIOIIEH MEXIJIAaHETHbIH MMUJIOTUPYEMbIi
noJiet. TTogoGHbIe onbiThl IpoBOAUINCh B MockBe, KpacHosip-
cke u apyrux ropojaax Poccun. B TKHIIIL mm. M. Xpynudena
paspabaThIBalOTCS COBPEMEHHBIE BMECTUTEbHbIE 0OUTaeMble
MOJLYJIU JIJIsl OKOJIO3EMHBIX CTAHIIUI U BApUAHTHI OPOUTAIBHOI
craHimu 1 6asbl Ha JIyHe. CraHius NpeJHasHaYeHa JAJIs Xpa-
HEHUs U [epejayll TOILUINBaA, IPY30B, IPeObIBAHUS JIOAeil, uc-
cnenoanus Jlynel. Komrieke wa JIyHe ctraHeT HOBBIM JIOMOM
JUISE KOCMOHABTOB. TTOX05K1ii KOMILJIEKC T1037Ke, IIOCJIe ero «00-
kaTku» Ha JlyHe, Oyzer pasmelier 1 Ha Mapce [6]. Ogaum us
MOCJIEJIHUX IKCIIEPUMEHTOB-CUMYJISITOPOB CTaJ TIPOEKT «JlyHa-
2015» ¢ JKEHCKUM 9KHUITaKeM U3 IIeCTH COTPYAHKII-100POBOJIb-
e toro ke UMBII PAH, ycriemmuo 3aBepmmBmmmiicst 6 Hos-
6ps 20151 [7].

B 1esoM peub MOKET MATH HE TOJIBKO 00 OCBOEHUU
Mapca, JIyHbl WJIH KPYIHBIX OJMKAHIINX acTePOUIOB, HO
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U O JaJbHEHIINX IepCHeKTHBaX Ha OJusKkaiiliee crojietue —
0 KOJIOHM3AlMu OOBEKTOB AaJbHEr0 KOCMOCAa, B TOM YHCJIE
ak3onnaner. He nckimovyeno, uto k XXII B. 3emssgne Haviayt
ObICTPBIN CIOCOG MEPeABUKEHII B KOCMOCE, HallpUMep, Mpu
MOMOIIU SIIEPHBIX, (DOTOHHBIX WM WHBIX CHJIOBBIX YCTaHO-
BOK, UTO TIPEJCTABJSIETCS He (haHTACTUKOM, a BIIOJHE peasu-
3yeMbIMM MpoeKTaMu. HacTyrmmr nmeproj, Koria yueHbie MOryT
<OKMBUTH> APKTUKY, B TOM YKCJIE TIPOBEIEHUEM YHUKATHHBIX
HAYYHBIX OKCIIEPUMEHTOB. JIJIg  9TOro HeoOXOAMMO  CO-
3/IaHU€e POCCUICKOTO APKTHYECKOTO KOCMUYECKOTO IIEHTPA,
KOTOPBIII CMOJKET MPETEHI0BATh HAa POJIb BEIYIIETO MUPOBOTO
WHCTUTYTA MOJIEJTUPOBAHUS  YCJIOBUH KOCMUYECKHX  Ile-
peseros. B uactHocth, IleHTp MOT ObI KOHCOJUIUPOBATH
YCUJIMS B PA3JIMYHBIX 0OJIACTAX YETOBEYECKON JesITeIbHOCTH,

CBSI3AHHON € OCBOEGHHMEM KOCMMYECKUX TeJ, B TOM YHCJIE
B 06JTaCTH Pa3BUTHSI KOMIUICKCHBIX TEXHOJIOTHIA:

— KOHCTPYMPOBaHUE aBTOHOMHBIX WHHOBAIIMOHHBIX CHU-
CTeM TIOCEJIEHHUST, TIPUTOHBIX K UCIIOIb30BAHUIO B KOCMOCE;

— TOCTpOWKa M TECTHUPOBAaHWE SKUJAbIX U HUH(Dpa-
CTPYKTYPHBIX (OBITOBBIX, MEAUIIUHCKHUX, TPOU3BOICTBEHHBIX )
MOJLyJIeH JIJIst BO3BEICHUS UX Ha JAPYTUX KOCMUYECKUX TeJIax;

— WCIBITaHKWE CYIIECTBYIONNX M Pa3paboTKa HOBBIX
HAHOMATEePUAIOB U KOHCTPYKIMH JUIs 3alUThI OT pajraIiin
Y TBLIM, TPUCYIMX MHBIM [JIAHETaM, B TOM 4ucJe oTpaboTKa
TEXHOJIOTHI HUBEJIMPOBAHUS JKECTKOM KOCMUYECKO# pajnariin
W CO3/IaHMsI CBEPXTBEPBIX, HO JIETKUX MaTepUaoB MOJYyJei
JUISL VICTIOJIb30BAHUST B YCJIOBUSX TTOBBIIIEHHOW METEOPUTHOI
OIaCHOCTH;

— Moje/IMpoBaHue NpeObIBaHUS YeTOBEKa B 3aMKHYTOM
[POCTPAHCTBE, MPOBEAEHUE IHUKJIOB MCUXODUZHONOTHICCKUX
1 GHOJIOTHYECKUX OKCIIEPUMEHTOB HE B 3AMKHYTIX [TOMEIEHH-
SX, @ B TIOJIEBBIX YCJIOBUSIX;

— anpoGUpoBaHKe BO3MOKHOCTEH MCIIOIB30BAHUS PO-
GOTOB U MCKYCCTBEHHOTO MHTEJIJIEKTA B JI0JTOCPOYHOM KOCMHU-
4eCKOM IOJIeTe ¥ aJIallTallii YeoBeKa 1 POOOTOB Ha KOCMUYe-
cKoM Kopabyie;

— 0oTpaboTKa TEXHOJOTHIl VIUTESHHOTO CHA, aHabuo3a
Y MHBIX COCTOSIHUIN YeJIOBEYECKOTO OPraHU3Ma B YCJIOBUSIX 10JI-
TOBPEMEHHBIX MEKILIAHETHBIX TIEPEJIETOB;

the Arctic including by means of conducting
unique scientific experiments. For this purpose,
the Arctic Space Center needs to be established
to pretend to a role of a leading world’s institute
for simulating space flight conditions. In particu-
lar, the Center could consolidate efforts in differ-
ent areas of human activity related to exploring
space bodies including in the development of in-
tegrated technologies:

— designing of independent innovation sys-
tems of settlements that can be used in space;

— construction and testing of residential
and infrastructure (utility, medical and produc-
tion) modules to build them on other space bodies;

Puc. 2

Cranrmus «OctpoB CaMOHIOBCKHIT».
Wecrounnk: Odurmanbabiii
nHGOPMAITMOHHBIN TTOPTAJT
Pectiybmmkn Caxa (SIkyTus)

Fig. 2

Samoylovsky Island station. Source:
Official information portal of the
Republic of Sakha (Yakutia)

— testing of existing and development of
new nanomaterials and other structures to protect
from radiation and dust typical for other planets
including the development of techniques to neu-
tralize hard space radiation and creation of super-
hard but light materials for the modules to be used
in high meteorite concentrations;

— simulation of human staying in closed
space, conduction of cycles of psycho-physiolog-
ical and biological experiments outside closed
premises in the field environment;

— testing of possibilities to use robots and
artificial intelligence in a long-term space flight
and adaptation of humans and robots onboard a
spacecraft;

— testing of techniques of long sleep, ana-
biosis and other states of the human body in the
conditions of long-term interplanetary missions;

— testing of technical vehicles (both auto-
mated and manned ones) manufactured using new
materials and capable of being used on other plan-
ets, as well as of radio, meteorological, mining and
other devices in very low temperatures including
in order to reduce weight and size characteristics
and enhance efficiency and performance factor of
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the devices and energy saving. Simple and reliable
machines are needed for continuous operation in
severe environment;

— cultivation of nanobacteria capable of
creating conditions to develop biological life and
terraform other space bodies, primarily, Mars;

— production of new types of fuel by syn-
thesizing materials based on nanobacteria, in par-
ticular, production of methane using ice, atmo-
spheric CO, and, probably, vapor on Mars;

— development of a closed air circulation
and filtration system using absorbent nanomateri-
als and nanobacteria to restore air quality inside a
spacecraft or colony;

— creation of antigravitation systems with-
in applied research;

— organization and conduction of diverse
Polar Space Odysseys, including those on a com-
mercial basis within the framework of extreme
Arctic tourism and many other research areas.

But besides such difficulties as a long
flight, effect of weightlessness and radiation on
humans, and psychological and other factors, the
main problem in implementing the projects of ex-
ploration of other planets and satellites is their
cost. An initial Mars colonization is estimated at
up to 2 trillion dollars. In economic terms, the
colonization of planets is still unprofitable since
the risks are too great. However. Robert Zubrin
in his The Economic Viability of Mars Coloniza-
tion proves Mars exploration can be economi-
cally profitable and the most important invest-
ment problem can be solved. The projects of
public-private partnership are possible; there is a
solution similar to commercial projects to launch
man-made earth satellites, cooperation with the
Asia-Pacific Region countries, particularly, Chi-
na, Korea and Singapore that not only have their
interest in the field of space exploration, but are
the Arctic Council Observer States and claim the
right to develop the Arctic. Global experience
shows that a lack of public funding in the space
industry is offset by business initiatives of compa-
nies and private investors. The commercial result
is the industrial colonization of planets, asteroids
and even comets (the first step was made by the
European Space Agency in November 2014) and
space tourism. Russia is ready to commercialize
space flights and let private companies develop
space. This is the case of the next 5-10 years.

Most of the proposed projects of a new
round of Arctic development are aimed at prag-
matic economic development of underground
resources with neither futuristicness nor prom-
ising smart projects. State ideology in Arctic
exploration does not exist as well. The Arctic
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— TEeCTUPOBAHUE TEXHUYECKUX CPEJCTB TePEJABUKEHUS
(KaK aBTOMATOB, TaK M C 9KUIIAKAMHM ), CO3/[AHHBIX C TIPUMEHE-
HUEM HOBBIX MaTE€PHAJOB W MPUTOMHBIX IS UCTIOJIb30BAHUS
Ha WHBIX IJIAHETaX, a TakyKe PaJUOTEXHUUECKUX, METEOpO-
JIOTUYECKUX, HOOBIBAIONIMX M IPOYMX YCTPOHCTB B YCJIOBUSIX
CBEPXHUBKUX TEMIIEPATYP, B TOM YHUCJIE JIJIsI YMEHbINEHUST Mac-
corabapUTHbIX XapaKTEePUCTUK U MOBBIIIEHNs 9(DPEKTUBHOCTH
u KIIJI yerpoiicTs, a Takke mis aHeprocoepeskenus. Heobxo-
JIUMBI IPOCTBIE U HAJIESKHbBIE MAITUHBI JIJISI TOCTOSTHHOM 9KCILTY -
aTalMK B JKECTKUX YCJIOBUSIX;

— BbIpalliBaHe HAaHOOAKTEPU, CIIOCOOHBIX CO3/1aTh yC-
JIOBUSI JIIsI PA3BUTHS OUOJOTHYECKON JKU3HN U TeppadOpMHUPO-
BaHUs KOCMUYECKUX TeJI, B TIEPBYI0 ouepesib Mapca;

— TIPOM3BOJICTBO HOBBIX BUJIOB TOTJIMBA IIyTEM CUHTE3a
MarepuasioB Ha OCHOBE HaHOOAKTEPUIi, B YaCTHOCTH IIPOU3BO/I-
ctBo Ha Mapce meTana u3 bja, armocgepnoro CO, u, mpeamno-
JIOKUTEJTLHO, TIApa;

— paspaboTKa 3aMKHYTOW CHCTEMbI IUPKYJISIUN
U UIBTPALIMU BO3AyXa ¢ IPUMEeHeHreM abcopOUPYOIINX Ha-
HOMAaTepUaoB U HAHOOAKTEPHIA [ BOCCTAHOBJIEHUST KaueCTBa
BO3/yXa BHYTPH KOCMUYECKOI0O KOPabJIst WK ITOCEJICHNUSI;

— CO3/laHue CUCTEM aHTUTPABUTAIIMM B PaMKaX IpH-
KJIQJIHBIX HAYYHBIX UCCJIEI0BAHUI;

— opraHusanus U 1poBeneHue pazHoro poma «Ilossip-
HBIX KocMudeckux Opucceii», B TOM 4UCJe Ha KOMMEPUYECKOI
OCHOBE B paMKax 3KCTPEMAJIbHOTO apKTHUECKOTO TYPU3MA,
Y MHOTHUE JIPyTHe HayYHbIE HAITPABJIECHUS.

Ho kpome Takux CJI0KHOCTEH, KaK JI0JTOe BPEeMsI TI0JIETa,
BJIMSTHUE HA Y€JI0BEKa HEBECOMOCTH U Pa/IUAIlH, TICUXO0JIOTHYe-
CKUX M MHBIX (DaKTOPOB, OCHOBHOU MPOGJIeMOI B peayusalu
MIPOEKTOB OCBOEHUSI JIPYTUX TJIAHET U CITYTHUKOB SIBJISIETCSI
ux croumocth. [lepBuunas kojonusamust Mapca orleHUBaeTCst
B CYMMY JIO 2 TPJIH. JIOJUIAPOB. DKOHOMHUYECKU KOJOHU3AIUS
IJIAHET MOKA HEBBITOJHA — CJIMIIKOM BeJTMKU pucku. OaHaKo
PoGepr 3y6pun B pabore «The Economic Viability of Mars
Colonization» jokasbiBaer, 4To ocsoeHre Mapca MOXKeT ObITh
UMEHHO 9KOHOMUYECKH BBITOJHBIM U BJKHEUIINIT BOTIPOC WH-
BeCTUINH pentaeM. Bo3MOKHBI TIPOEKTHI FOCYIAPCTBEHHO-4ACT-
HOTO MapTHEPCTBA; pellleHue IO aHAJOIMH ¢ KOMMEPUYECKUMMU
MIPOEKTaMU 3aIyCKa MCKYCCTBEHHBIX CITyTHUKOB 3€MJIU; CO-
TPYAHUUECTBO CO cTpaHaM¥ A3MaTCKO-THX0OKeaHCKOTro peru-
ona (Kutaem, Kopeeit 1 CuHramypom), UMEIONIMMU WHTEPECHI
B 00JIaCTH OCBOEHUsI KOCMUYECKOIO IMPOCTPAHCTBA, SIBJISIIO-
IIUMKCST CTPaHaMU-HAOMI0AAaTeIIMU B APKTHYECKOM COBETe
U TIPETEHYIONMMHU Ha TIPaBO OCBOEHUS] APKTUKH. MUPOBOIi
OTIBIT TIOKA3BIBAET, YTO HEJOCTATOK FOCYAPCTBEHHOTO (hUHAH-
CUPOBaHUS B KOCMHUECKOH OTPACJIM KOMIIEHCUPYETCSI KOMMep-
YEeCKUMU WHUIMATUBAMU KOMIIAHWI W YaCTHBIX WHBECTOPOB.
Kommepueckuit UTOr: MPOMBIIIJIEHHAS KOJOHU3AIMS TIJTAHET,
acTepouzioB W jgaxke komeT (MepBBbIA HIar ciejaH B HOsAOpe
2014 r. EBpomelickuM KOCMUYECKNM areHTCTBOM) W KOCMUYe-
ckuit Typusm. Poccust roroBa KOMMEPIIUATU3UPOBATH MTOJIETHI
B KOCMOC U OTKPBITH IIyTh YaCTHBIM KOMITAHUSIM JIJIsI €T0 OCBOE-
HUs. DTO fesio oukaiimux 5—10 Jer.

BosblIMHCTBO TIpejliaraeéMbiX TPOEKTOB HOBOTO BUTKA
pa3BUTHS APKTUKU HOCSAT TParMaTUYHBIN, XO3SHCTBEHHBIN
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XapaKTep OCBOECHHUS PECypCcoB Help, B HUX HET MecTa «(yTypu-
CTUYHOCTU» 1 CMEJIBIM II€PCIIEKTUBHBIM ITpoeKkTaM. OTCyTCTBY-
€T ¥ TOCYTapCTBEHHAS UICOMOTHS ADKTUIECKOTO 0OYCTPOCTBA.
Ha ApxTuky Hesib3s CMOTPETD TOJIBKO KaK Ha KJIa/I0BYIO U Cpe/l-
CTBO TOTIOJHEHYST OI0/KETOB KOPIOPAIUil U TOCyapcTBa. JTa

rpoOMaiHasl TEPPUTOPHST MOKET PACCUMTHIBATH HA MHOE MUPO-
YCTpOICTBO, Takoe, Kakoe omucan Ban Edpemos B «Tyman-
Hoctu Angapomenst» B 1956 . Ho ecsin ycTaHOBHUTD KYTOJIbHBIE
KOHCTPYKIIMU HaJl TOPOJIaMH B HACTOSIIIEE BPeMsT HEBO3MOKHO
Mo PsAAY OOBEKTUBHBIX MPUYNH, TO MCTOJb30BAHUE apKTHYe-
CKUX TIPOCTPAHCTB B IPOTPAMMaX OCBOEHUST KOCMOCA He TOJTbKO
TIOJT CHJTY, HO M BITOJIHE COOTBETCTBYET MOMEHTY — B ApKTHKe
MOJTHBIM  XOJIOM HJIET BOCCTAHOBJEHHE OGOPOHHON WHppa-
CTPYKTYpHI Poccum.

OTIBIT CTPOUTENBCTBA HA 3aMOJISIPHBIX TEPPUTOPUSIX, Ha-
KOILJIEHHBII eIlle C COBETCKOTO IMEPHO/ia OCBOEHUST APKTUKH,
SIBJISIETCST CAMBIM TIEPEIOBBIM B MUPE, HECMOTPSI HA BOZHUKATO-
M€ TPYAHOCTH, U 3TO TMOATBEPIKAAIOT Aake OPHUITHATbHBIE HC-
tounuku B CIIIA. Tak, MemepanbHoe areHTCTBO CIEIUATBHO-
ro crpoutesbeTBa (Crericrpoit Pocenu) n ero mozgpasenenus
¢ 2005 r. BBITIOJIHSIIOT TOCYIAPCTBEHHBIE KOHTPAKTBI 110 CTPOH-
TEJILCTBY CaMbIX COBpeMeHHbIX 00bekToB MO PD Ha Kpaiinem
Cesepe. Becero B ApkTrueckoii 30He GyaeT OCTPOEHO HIeCTh
BOEHHDBIX TOPOJKOB, 13 a9p0pOMOB, Ha3eMHbII aBUAIIMOHHBIH
nosiuroH, 10 TeXHUYeCKUX MO3UIUH [IJTsT PAAMOTOKAITNOHHBIX
CTaHIINI U TIYHKTOB HaBemeHus aBuannu. OCHOBHAsT TEXHOJIO-
TUsT — 3apeKOMeHioBaBInee cebs chopHOE MOLYIHHO-GI0UHOE
crtpoutenbcTBO. Ha oHoM n3 octpoBoB B ApkTrke CriericTpoit
COOPY’KAET CaMbI GOJIBIION KOMILIEKC, CTPOEKTHPOBAHHBIIH
B (hopme 3Be3/bI (puc. 3), 4TO TO3BOJIUT JIOIAM CBOOOHO Tie-
peMemaTbcs BHYTPH COOPYKEHUsI, MAKCHMAaJIbHO OTPAHIYUB
HAXO’KIeHNe Ha OTKPBITOM BO3/yXe B YCJOBUIX HU3KUX TEM-
nepatyp [8].

[Momo6HbI TPOEKT W Takast KOHCTPYKIHST MOTYT HC-
TIOJTb30BATHCST U 71T BO3BEAEHUST APKTUYECKOTO KOCMHIYECKO-
TO MEHTPa, BKIIOYAOIIETO B ceOsT HECKOIBKO PA3HOPOIHBIX 1O
yHKIIMOHATPHOMY Ha3HaYeHUIO TToMerteHuii. Ha teppuropun
MOTYT OBITh PACMOJIOKEHBI MOJUTOH, CTAHIIUS KOCMUYECKOM
CBSI3U, MEINKO-OMOMIOTHYecKas TabopaTopust, a9POIPOM 1 MHO-
rue Apyrue 0OBEKTHI, CBSI3aHHBIE B €IMHBIN KOMITIIEKC. APKTH-

Puc. 3

ApKTUYECKUIT MOTYIbHBIN KOMILIEKC
Munoboponst PD B hopme 3Be3/1b1.
Uctounuk: opuiinanpueiii caitt Crierictpost
Poccun

Fig.3
The RF Ministry of Defense Arctic modular

complex in the form of a star. Source:
Official website of Spetsstroy of Russia

should be considered neither a ware-
house nor source of budget replenish-
ment for corporations and state. This
huge area can count on another world
order like that described in Ivan Efremov’s The
Nebula of Andromeda in 1956. But if it is now
impossible to install dome structures over cit-
ies for a number of objective reasons, the use of
Arctic areas in space exploration programs is not
only possible, but is consistent with the time
since Russia’s defense infrastructure is quickly
restored in the Arctic.

Experience of construction in polar regions
accumulated yet in the Soviet period of Arctic
exploration is the most advanced in the world
despite the difficulties encountered, which is con-
firmed even by the U.S. official sources. Thus, the
Federal Special Construction Agency (Spetsstroy
of Russia) and its units have executed government
contracts for building the most modern facilities
of the RF Ministry of Defense in the High North
since 2005. In total, six military posts, thirteen air-
fields, air test grounds, ten maintenance areas for
radars and air direction centers will be constructed
in the Arctic. The basic technology is a widely ac-
claimed prefabricated block construction. On one
of the Arctic islands, Spetsstroy erects the largest
complex designed in the form of a star (figure 3),
which will allow people to freely travel inside the
building maximally reducing their stay outside in
low temperatures [8].

Such design and structure can be also used
to build the Arctic Space Center including sev-
eral premises of diverse functionality. The area
may host a testing ground, space communications
station, biomedical laboratory, airfield and many
other facilities united in an integrated system. The
Arctic Space Center may eventually become an
Arctic scientific center, a new multi-purpose Sci-
ence Town.

The proposal to establish the Space Center
in the Arctic was submitted to FSUE Yu.A. Gaga-
rin Research and Test Cosmonaut Training Center
for the consideration at the 11th International
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Scientific and Practical Conference Manned
Space Flights and was met with approval by the
organizers. In 2015, expert opinions and positive
recommendations were given by the Executive
Vice-President of the Nanotechnology Society of
Russia, Candidate of Biological Sciences Denis
Andreyuk; President of the Arctic Academy of
Sciences, Doctor of Engineering, Professor of the
Russian State Hydrometeorological University
Valery Mitko; CEO of the Company Lin Industrial
Aleksey Kaltushkin and other experts. They be-
lieve the project may become a breakthrough for
the Arctic.

Amid a crisis of space exploration and high
technology sectors of the Russian Federation such
ambitious projects will give a new impetus to the
development of the entire industry of the country
and may even become a part of state ideology. The
exploration of space will lead to emerging new
technologies, which are now considered fantastic.
But in future, inaccessible natural resources of the
Moon, Mars, asteroids, and later exoplanets may
become a patrimony of all mankind, while their
development, production and distribution will be
governed by global treaties. However, the capac-
ity for such a technological breakthrough has to
be created now. The Russian Arctic is capable of
becoming the central space testing ground. Then,
we will be able in 20-30 years to live out a dream
of K.E. Tsiolkovsky on flights across the Universe
from the Earth as a cradle of mankind, while na-
tive builders after having accumulated experience
in the Arctic will start construction of the nation-
al lunar module.
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YEeCKUI 1IeHTP CO BPeMeHeM MOXKeT cTaTh HaydHbIM [EHTPOM
ApPKTHKHU, HOBBIM MHOTOTIPO(UIILHBIM HAYKOTPAIOM.

[Mpemmoskenne o cozmanmu  Kocmuueckoro —1eHTpa
B Apkruke 6o HampasieHo B @TBY «HayuHo-uccienosa-
TEJIbCKUI WUCIBITATEIBHBIN TIEHTP IOJTOTOBKH KOCMOHABTOB
M. 1O.A. Tarapunas g pacemorpenust Ha X1 MesxyHapoHO#
Hay4YHO-TIPAKTUYECKON KoHbepeHInn «[lumorupyembie moseTs
B KOCMOC» U BCTPETUJIO 000peHne opranusaropos. B 2015 r.
AKCIIEPTHBIE 3AKJIIOUEHWS U TIOJIOKUTETbHBIE PEKOMEH/IAITIH 110
MTPOEKTY JIAJIM UCTIOJTHUTEIbHBIN BUTIe-TIpe3uieHT HaHoTeXHo0-
rudeckoro obiectsa Poccun, k.6.H. JleHnc AHIPEIOK, IPe3uIeHT
ApKTHueckoll akazeMuu Hayk, /.T.H., mpodeccop Poccuiickoro
rOCY/IapPCTBEHHOTO  I'MJIPOMETEOPOJIOTHYECKOTO  YHUBEPCUTETA
Basepuit MuTbko, TeHepaJbHBIN AWPEKTOP KOMTaHuU <«JInH
Mnpacrpuan» Anexceit Kanrymkun u apyrue skcrieptsl. OHu
CYMTAIOT, YTO IIPOEKT CIIOCOOEH CTAaTh IPOPHIBHBIM 11t APKTHUKH.

B ycnoBusix kxpusuca orpacyieii KOCMOHABTUKHU W BbICO-
KX TexHojoruii B PM takue aMOUIMO3HBIE IPOEKTHI AaLyT
HOBBIII UMITYJIbC PA3BUTHIO BCEH MPOMBIIIJIEHHOCTH CTPAaHbI
U JIa’Ke MOTYT CTaTh YaCThIO rocyapcTBeHHoN uieosorun. Oc-
BOEHHE KOCMUYECKOTO MPOCTPAHCTBA NIPUBENET K MOSIBJECHUIO
HOBBIX TEXHOJIOTH, BOCIIPUHUMAIONINXCST CETO/IHST KaK (haHTa-
cruka. Ho B OyayIiueM TPy IHOLOCTYIIHbIE IPUPOAHBIE PECYPCHI
Jlynubl, Mapca, acTepoun1oB, a 1o3:xe U 9K30IJIaHeT MOTYT CTaTh
JIOCTOSTHHEM BCETO YeJI0OBEYeCTBa, a X OCBOeHHe, J0ObIYa 1 pac-
npezeserne OyayT PeryJIupoBaThCs TI00aJbHbIMU COJIAlIeH -
ssmut. QTHAKO 3a/1eJ1 JJIsl TAKOTO TeXHOJIOTYECKOTO PhIBKa HE0O-
XOJIMMO CO3/1aBaTh yske cero/ius. Poccniickoii ApKTHKe BITOJTHE
MO/ CUJTY CTAaTh EHTPAIBHBIM KOCMUYECKUM TIOJTUTOHOM. Tor-
na Mel yoke yepes 20—30 et cMOkeM BOTIIIOTUTD B PEAIbHOCTh
meuthl K.9. IluonkoBckoro o noJietax mo Beenennoii ¢ 3emiu
KaK KOJIBIOEJIM YeI0BEYeCTBa, a OTEYECTBEHHbIE CTPOUTE/IH, Ha-
paboTaB OIbIT B ADKTHKE, HAUHYT BO3BEAEHNE OTeUECTBEHHOIO
JIYHHOTO MOJLYJISI.
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