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Yuacmuuxam u 2ocmam IV MexcoynapooHoii évicmasxu 60-
Opys#ceHUS 1 60eHHO-mexHUueck020 umymecmea KADEX!

Pao npusemcmeosamv Bac u coobuumv o nposedenuu IV Mexw-
0yHAPOOHOL 6bICIMABKY BOOPYHEHUS U B0EHHO-MEXHUUECKO20 UMY-
wecmea KADEX, xomopas npotidem co 2 no 5 utons 2016 200a 6
e.Acmane. Ha cee00HAWMNUIL OeHb AHATIOZUMHDIE BLICMABKU UMEIOM
02POMHYI0 NONYTIAPHOCMY 60 BCem MuUpe. Bedw ocobenno ceiiuac 06opon-
Hole 8e00MCM6Ea 0071a0aiom OONbUIUM NOMEHYUATIOM BNIUSHUS HA 2710-
6anvHyI0 U peeUoHANbHYI0 cabunbHocmp. IToamomy 00uH U3 OCHOBHbLX
AKUeHmMos Oenaemcs HA passumue cepol SneKMPOHHBIX U INEKMPOH-
HO-ONMUYECKUX CUCIEM, CUCeM C6A3U U YNPAs/eHus, cemesbie peude-
Hus. TpaouyuonHo HAUGOILUIUM CHPOCOM Y 3aPYOEHHDIX NAPIMHEPOs
HA MAKUX 6bICMABKAX NONb3YIOMCA KOMNEKCbL yNPasnenus 60tckamu
U OpyXcuem, CUCeMbL 3aU4UMbL O BbICOKOMOUHO020 OPYXNCUS, ABUALU-
OHHAS mexHuKa, cpedcmea u cucmemvt IIBO, onmuko-snexmpounoLe
npubopot. Vinmepec smom enonme 06vsAcHUM. Boopysxcenue u 60eHHas
mexHuKa — 00UH U3 KOMNOHEHN08 IKCHOPMA 6bICOKOMEXHONI0ZUHHOLL
npodyxuuu, 60cmpe6oeanHoil 3a pybexcom. B ycnosusax pacmyuieii KoH-
KypeHyuu cmpanbl AKMUsHO UHMePUPyom npednpusmus 060poH-
HO-NPOMbIUTIEHHO20 KOMNJIEKCd, PA3BUBAIOM HAYKOeMKUe NpPouU3eoo-
cmea, cnocobHvle NPOU3BOOUMD BbICOKOMEXHONOZUUHYIO NPOOYKULUIO.
B pamrax meponpusmuil ocmu u y4acmHuKyu UMerm 603MONCHOCMb
He MOMbKO O3HAKOMUMBCA C IKCHO3Uuuell HOBeliuux paspabomox
npednpusmuii 060pOHHO20 CeKMopa, HO U OueHUmMv ux Goesvle 603-
MmoncHocmy 6 Oeticmeuu. Mexcdy mem, Mbl CHPEMUNIUC OPUEHMUPO-
8aMbCA KAK HA 3AKTI0HeHUe KOHMPAKINOS U 0eMOHCINPAUUIO B0EHHO
MeXHUKU, MAK U HAa Mo, 4rmobbl cOenAmb 6bICIMABKY PA3HO00PA3HOT U
npuenexamenvHoti 015 écex. [oamomy ecmv Heobx00umocmo npogpec-
CUOHANbHO20 U OMKPOBEHHO20 0UAN02d, 20e B0EHHbIE CHeUUANUCINDL 6
KOHCIMPYKIMUBHOT U PABHONPABHOU ammocpepe moznu 6vi 06MeHAMD-
ca mHenuAmuU. Paccuumovieaem, umo HenocpedcmeenHoe obujeHue ¢
8e0YUAUMU CREUUATIUCIAMU U 00MeH MHEHUAMU N0 YHUKANbHbIM 1ex-
HOIO2UAM, 2APAHMUPOBAHHO NOCTYHAM PAZBUINUI0 OMMeqect8eHHO
B0EHHOLL MOLCTIU, 4 MAKKHe YKPeNnneHU0 80eHHO-MEeXHUUECK020 COMPYO-
Huwecmea. Ilpuenawaem écex Kk yuacmuio 6 évicmaske KADEX-2016
— CAMOM MACUMAOHOM U 860CIPeBOBAHHOM COOLIMUL 8 HU3HU KA3aX-
CMancKoli 060poHHOL Ompacnu 3a nocnedHue Heckonvko nem. Kenato
YHACMHUKAM U 20CHAM 0AHHO020 MEPONPUSINUL NPOOYKMUBHOU pabo-
Mol U BbICOKUX 00CHUNEHUTL!

Munucmp o6oporvt Pecny6nuxu Kazaxcman
Umanzanu Tacmazambemos




OT y>Ke B UeTBePTBII1 pa3
Ka3axCTaHCKast CTOJM-
Ila OpuHUMaeT y cebs
TOCTeil U3 [EeCATKOB
TOCYapCTB IUIAaHEThl B paMKax
MEX/IyHapOJHOI BBICTAaBKM BO-
OPYXEHUII U BOEHHO-TeXHMYe-
cxoro umymectsa KADEX.

Ha cerogugmumit gedb 3To
Meponpmlee — OJVIH U3 CaMbIX
OXINIOaeMbIX BBICTABOYHBIX (1)0-
pymoB LlenTpanbHoit Asuu, no-
CKOJIbKY 3TO €JVHCTBEHHOE Me-
CTO B peruoHe, Ifie BCTPEYaloTCsa
Pa3paboTUMKM U IPOUSBOFUTENN
BBICOKOTEXHOJIOTMYHO IIPOAYK-
K, 00OpYHAOBaHMUA MBOIHOTO
Ha3HAYeHMS C KIMEHTaAMU 13 TOC-
CTPYKTYP M YaCTHOTO CEKTOpa.

K mnpumepy, mo wuroram
KADEX-2014 6bUIO 3aK/II0YEHO
KOHTPAKTOB, MEMOPAH/I[yMOB M
COTJIAIIEHNIT Ha OOLIYI0 CyMMY
0KOJIO $2,6 MJIpA. 32 HECKONIBKO
JHEl  BBICTAaBKy IoceTmmm 54
meneranuy u3 28 rocyapcrs, 45
TBICAY FOCTEN U3 Pa3HBIX CTPaH.

B srom rogy or KADEX
3KCIIEPTHl OXUMAAIOT He MeHee
BHYILUTE/IbHBIX PE3Y/IbTATOB.

Lienu BbiCTaBKM

PacnmpeHue BO3MOXKHO-
CTell M NMEPCHeKTHB PasBUTUA
OTEYECTBEHHBIX IPEANPUATUI B
COOTBETCTBUM C HOTPEOHOCTAMU
Boopyxennsix Cus, Apyrux Bo-
JICK ¥ BOMHCKUX pOPMUPOBAHMIT
Pecriy6rmkn KasaxcraH, copeit-
CTBUE TPOABIDKEHUIO KX IIPO-
AYKLMU Ha 3apyOeXXKHbIe PBIHKM

IIpuBneyenue B pecmyomm-
Ky KpyHHelmuX 3apy0e>KHbIX
PaspaGoTYMKOB U IIPOM3BOMM-
Tefell TPOAYKIMM BOEHHOTO I
CIleanbHOTO Ha3HAdYeHMA, pas-
BUTME KOOIIEPAIVIOHHOTO  CO-
TPyAHMYECTBA C Ka3aXCTaHCKM-
MU NpefrnpuATNAMN B OéHaCTI/I
COBMECTHOTO IIPOM3BOACTBA U
MOJIEpHN3ALUY BOOPY>XXEHMS U
BOEHHO TEXHUKN

Cosganne O6MarompuUsATHBIX
YCIOBMIT /I YCTAQHOBJIEHMA MU
PasBUTHA B3aMMOBBITOJJHBIX KOH-
TAaKTOB MEX[y IPOM3BOUTELAMNI
U HOTPEOUTENSAMM  HPORYKLIMN

00OPOHHOIT  ITPOMBIIIEHHOCT,
oOMeHa OIIBITOM B BOIIPOCAX TeX-
HOJIOTMYECKON ~ MOJEpHMU3ALUN
Boopyxennbix cun PK

I'maBHBPIMM HampaBlIeHUA-
mu IV BbICTaBKM BOOPY>KeHUII 1
BOEHHO-TEXHIMYECKOTO MMYIIe-
CTBa CTa/M:

® ABuUalUMOHHAsA TEXHU-
Ka, BIVIA u KocMmuueckme Tex-
HOJIOTUM

e BoopyxeHue u TeXHU-
ka CyxXomyTHBIX BOJCK U BoeH-
HO-MOPCKMX CHIT

e Cucrempl 1M cpecTBa
I1BO

e ToimoBoe M TexHUYe-
cKoe obecIieueH e BOJICK

e [T-texHomorum, cucre-
MBI M CPEJICTBA CBA3Y

e Pob6ororexHuka B BO-
eHHOII cdepe

®  AJIbTepHATMBHbBIE UC-
TOYHUKM 3HEPIMM B BOEHHOI
cepe

KommuecrBo y4yactHukos IV
MEXIyHapOJHOI BBICTABKM IIpe-
BbICIIO 290 KOMIIaHMIT 13 Pa3HBIX
crpal Mupa. Cpeiut BBICTABOYHBIX
9KCIIOHATOB Ka3aXCTaHCKOTO IPO-
U3BOZCTBA OYHyT IpeJCTaB/IeHbI
CaMOHABOJALIMEC TOpIIENIBL,
IPOAYKIMsA IAaTPOHHOIO 3aBOfia,
CUCTEMbBI TEXHUYECKMX CPENICTB
oxpanpl. Ha KADEX-2016 Bnep-
Bble OyfieT Ipe3eHTOBaH OTede-
CTBEHHBII aBMAIIMOHHBIN TEXHU-
YECKMI LIEHTP U CIIEKTP €r0 YCIyT
I aBMAlMOHHONM orpacmu Ka-
3aXCTaHa.

ANA noaaepxaHnua MyMpa

«B 6nuxaiimue 200vt 6ydem
06Ho671eHO He meHee 70% 6cex
8U006 OPYIHCUS U MEXHUKU, A 1O
0MOenvHLIM KAmezopuam — 00
100%. Escez00H0 nposooumcs
bonee cma onepamusHvix npo-
8epOK U BOUCKOBbIX yueHut,
MAKCUMANLHO NPUOTIUN EHHBIX K
YCT0BUAM BEPOANHOL COBPEMEH-
Hoti 6otiHbl», — 3asaBun Ilpe-
supeHT Kasaxcrana Hypcynran
HasapbaeB HakaHyHe IIpasjgHO-
BaHMA [IHA 3amuTHMKa OTede-
CTBa B CTpaHe.

Kocmuueckne nccneaoBaHust n texHonorum /3-4/ 2015-2016
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B 6mpkaiiine rofsl B pam-
KaX MOJEPHNM3ALUM BOEHHOTO
KOMIIIEKCA IUTAaHMPYETCsT aKI{eH-
THPOBATh BHMMAaHIE Ha PasBU-
TUV HAyKOEMKMX IIPOM3BOJACTB
U TpaHcdepTa TEXHONOIMI B OT-
€4eCTBEHHYI0 OOOPOHHYIO IIPO-
MbllUIeHHOCTh.  Kpome  Toro,
KasaxcraH akTMBHO pasBuBaeT
BOEHHO-TEXHMYECKOE  COTPYA-
HIYECTBO C 3apyOeXXHBIMU CTpa-
HaMJ, a BOVMHCKOE MacTepCTBO
HalxX Boopy>keHHBIX cint yKpe-
IVISIETCA B COBMECTHBIX YYEHMAX
B pamkax OJKb u IIOC, map-
tHepcrBa ¢ HATO.

BoopyxeHHble CUIBI CTpa-
Hbl — TapaHT CyBepeHWUTeTa U
TEPPUTOPUATBHOI  [JeIOCTHOCTI
moboit crpanbl. Ilopgpeprxanue
uX OOErOTOBHOCTM Ha BBICOKOM
YPOBHe BCerfa BXOGUT B UKCTIO
TOCYHAPCTBEHHBIX IIPUOPUTETOB.
HaxkaHyHe npoBeieHys1 BBICTABKI
BOOPY>KEHUIT I BOEHHO-TEXHIIe-
CKOTO MIMYILIECTBA PefaKLVsI Xyp-

KocMuueckune mnccnegoBaHmst n texHonornm /3-4/ 2015-2016

LY

Hama «KocMmmdeckne mcciefosa-
HIISL M TEXHOTIOTUI» 00paTiIach B
Munucrepcrso o6oponnl Kasax-
CTaHa, YTOODI y3HATD O TOM, KaKOB
YPOBeHb 60ErOTOBHOCTH BOOPY-
»KeHHbIX cun Kasaxcrana, moroso-
PUTb 06 OCHOBHBIX HAIIPaB/IeHMAX
pasBUTHA  OOOPOHHO-IIPOMBILII-
JIeHHOTO KOMIIZIEKCa ¥ TIPOTHO3M-
PYEMBIX UTOTaX MEXIyHAPOIHO
BbIcTaBku KADEX-2016.

60€roToBHOCTH

Kak pacckasamm M3HaHUIO
B Munncrepcrse 060poHsl Pe-
criy6nuku KaszaxcraH, OCHOBHbIe
YCU/IVA IO TIOAfePIKAHMUIO BBICO-
KOr0 YpOBHs 60ecrnocobHOCTI
BoopyxeHHbIX cu1 Kasaxcrana
Ha [OCTOSIHHOJ OCHOBe HaIlpaB-
JIeHbl Ha MOBBIIIEeHMe Hpodec-
CHMOHAIBHOI BBIYYKM BOEHHOC-
Ayxamux. VI 910 pocturaercs
6marogapst MepOIpUATUAM Olle-
PpaTUBHOIL 11 60€BOIT IIOATOTOBKY,

i
- h
o

a TaKXKe YYaCTMIO JIMYHOTO CO-
CTaBa B yUEHWSIX, B TOM 4MCIIe —
MEXIyHapOIHBIX.

OtzenbHOE BHUMAaHNE IPU
9TOM YHe/sieTcsl 00yYeHMIO BO-
EHHOCTY)KAlMX BEJEHNI0 Kak
K/IACCUYECKUX OOEBBIX IEMCTBII
(obopona, HacTymIeHne, MaplI),
TaK ¥ JeICTBUIT B 0COOBIX YC/IO-
BUsX (TOpHAsi MECTHOCTb, Hace-
JIeHHBIE ITYHKTHI).

C Hayajla 3TOro roja B lLie-
JSIX peaTn3alyy [OCTAB/IEHHbIX
3aa4 1o obecriedeHnoo 060po-
HOCIIOCOOHOCTM CTpaHbl MuHM-
crepcrBo oboponsl PK mposeno
OIlepaTUBHO-TaKTUYECKIIe yIeHNs
«Aitbanta-2016», crenyuaabHbIE
yaenus «Kapnem-2016» n «Ka-
paTay-2016». Taxxe moppasyene-
HIA BOOpYXXEHHBIX CMJI CTpaHbI
6bUIM 3a/1€/ICTBOBAHbI B MaCIITA0-
HbIX COBMECTHDbIX y‘IeHI/[H.X cmn n
CPEZCTB PasBefKV BOOPY>KEHHBIX
e crpan Opranmsauyy J[Joroso-
P2 0 KOJUIEKTUBHOII 6e301acHOCTI




«[Tonck-2016» 1 Me>XTyHapOTHBIX
ydenmsIx «CrerHoit open — 2016».

HE3aBUCUMOCTHU

Ilo MHeHMIO CrenVaTUCTOB
MuHucrepcrBa  o6oponst  PK,
y4eHNA ¢ IpyBIedeHNeM Topas-
TeNIEHNII pOJOB M BUJIOB BOVICK
BOOpY>KeHHbIX cu1 Kasaxcrana —
HE TOJNBKO JeiCTBEHHBIN CII0CO0
OIIpefieNIeHNsI COCTOSIHUA TOTOB-
HOCTY IOfpasfie/IeHNit, HO 1 BaXK-
Hermas popMa U3ydeHus peasb-
HOTO COCTOSIHMSA Jie/l B apMUIL.

OcHOBHOe BHUMaHMe yhe-
JIieTCA BOIIPOCaM OpraHM3aluu
U YOpaBleHUs, CIaKeHHOCTU
TelicTBUII MOfipasfeNieHnii, B3a-
MMOZENCTBUIO MEXJy PpojaMu
¥ BUJAMUM BOJCK, 3HAaHUIO U
YME/IOMY MCIIOJTHEHUIO Ka>K[IbIM
60i1110M MHAMBYUAYATbHON 1 00-
et 3agad.

C MoMeHTa 0OpeTeHNs Hesa-
BUICMOCTYM CTPaHOM IIOJ, PyKO-
BOZICTBOM BepXOBHOro I7TaBHO-
KOMaH/IyIOIlleT0o — IIpe3yuieHTa
crpanst Hypcynrana Hazap6aesa
BOOPY)XEHHbIE CUIBI peciy6mm-
K1 cranu 60eroToBoit u 60ecro-
cobHOIT apmyeil. YKOMIUIEKTO-
BaHHOCTD IPOQECCHOHATBHBIMI
BOEHHOCITY>KAIIMMIY, OCHAIlleHMe
COBPEMEHHBIM  BOOPY>KEHUEM
VI BOEHHOJ TEXHUKOMN, y4acTue
BOJICK B MAacCIITaOHBIX YYeHMAX
B CTpaHe U 3a ee IpefeaMmn —
BCE€ 3TO aeT BO3MOXKHOCTb Ka-
3aXCTaHCKOJ apMMM BECTM BCe
BU/Ibl BOEHHBIX OIlE€PALIVIA.

060pOHHO-NPOMbILLIEHHbIN
KOMRNAEKC

CerofHs pasBUTHE 3TOTO
KOMIIIEKCa OCYILECTB/IAETCA II0
HECKOJIbKUM HaHpaBJIeHI/IHM:

e IIpousBOACTBO HOBBIX
006pa3LoB BOOPY>XEHMs U BO-
€HHOJ TexXHUKu. [Ina pasButus
DAaHHOTO HalpaBlIeHUsA BefeTcs
[IPOU3BOJICTBO OPOHMPOBAHHBIX
KOJIECHBIX ~ MalllMH «ApiaH»,
ONTUKO-3/IEKTPOHHBIX CPEJCTB,
aBTOMOOW/IBHOI TEXHUKH, Bep-
Toneros. PasBuBaerca cypo-
CTpPOUTE/IbHOE  IIPOM3BOJICTBO,

IUIAHUPYETC HavaTb BBIIYCK
6oerpunacos.

e MogepHusanusa cyluie-
CTByWOIIUX 06pasioB. B wacr-
HOCTV 6POHETAHKOBOJ TEXHUKM,
CPEJCTB CBsI3U, PEAKTUBHBIX CH-
CTeM 3a/IIIOBOTO OTHSL.

o  TexHudeckoe o06cy-
JKMBaHME BOOPY)XEHUSI U BOEH-
HOJI TeXHUKM (TeXHUIECKOe CO-
IIPOBOX/I€HME aBTOMOOMIBHO
texHukn «KAMA3», cpencts
IPOTVMBOBO3AYIIHO 060POHBI).

BbicTaBka BOOpYXeHUA U
BOEHHO-TEXHUYECKOTO MMYyIIle-
CTBa — 3TO HE TOJIbKO 3peNIl-
HBIT POPyM, 3TO ellje U fe/IoBast
IUIoWagKa [IA  JOCTVDKEHUS
MEXX/IyHapOJHbIX JOTOBOPEHHO-
CTell, MOAIVICAHUS COTJIalleHUI
M KOHTPAKTOB, CUUTAIOT B Mu-
HucrepcTBe 06oponsr PK.

PesynbTaThl NpOLIIBIX Me-
poOIpUATHII HAITAMHO [I€MOH-

Kocmuueckne nccneaoBaHust n texHonorum /3-4/ 2015-2016

CTPUPYIOT 3¢ deKTNBHOCTD
[IOCTYIIaTe/IbHOTO pasBuUTHA
060pPOHHO-IPOMBIIIIEHHOTO
KOMIIJIEKCA CTPaHbl. B ToM 4mc-

Jle 4epe3 cO3faHMe psfia CO-
BMECTHBIX IpefNpUATUIL: II0
BBIITYCKY ONTUKO-37IEKTPOHHBIX
pubOpoB, MPOUSBOACTBY OpO-
HMPOBAHHBIX KOJIECHBIX MAIIUH
«ApraH», BepTONETOB, LPYIUX
BOEHHBIX OODBEKTOB, CO3JaHNe
KOTOPBIX OBIIO IIPOMHBECTUPO-
BaHO MHOCTPAaHHBIMM MapTHe-
pamu.

Kak oxxnpaercs, npoBefieHne
OdepeffHOIl BBICTABKU ITO3BOMIUT
co3haTh [OIOJHUTE/NIbHBIE YC-
JIOBUSI [/l PasBUTUA IIpEeNIpU-
SITUIL  OTEYEeCTBEHHOTO OOOpOH-
HO-IIPOMBIIIVIEHHOTO KOMIUIEKCA,
YIPOYUTb  COTPYAHMYECTBO  C
BeIyLIMMI 3apYOeXHBIMU U OT-
€4ECTBEHHbIMI TOBAapOIIPOMU3BO-
OUTE/SIMM, OIPEHeNNTh CIEKTP
IPOAYKLMM A ITIOCTIEHYIOIero
3aKyIa. |
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boeBad aBuald Ha BbICOTE

Ha Bonpocbl xypHana «KocMuueckue nccnegosaHus

U TEXHOJIOrMn>» oTBevaeT MaBHOKOMaHAyYOWWNA

Cunamm Bo3ayLLHOW 060poHbI BoopyykeHHbIx Cun Pecny6nmnku
KasaxcTaH reHepan-neiiTeHaHT aBMaLmum

Hypnaxn OPMAHBETOB

— Hypnan Cexenosuu,
Mupoevie U30aHUS 6bICOKO OM-
3v16a10MCA 0 COCMOAHUU Ka-
3axcmanckoii 6oe6oii asuauuu
U 60lick NPomue06030yUIHOL
o6oponvt. Yem ano moxncHo noo-
meepoumv?

— Ilpexxzie Bcero, momkeH
cKa3aTbh, 4T0 CHIbl BO3AYLIHOIN
oboponbl Kaszaxcrana mo ocHa-
IIeHHOCT! TEeXHUKOI U BOOPY-
JKEeHVeM SIB/IAIOTCS MOOUIbHBIM
M BBICOKOTEXHOJIOTMYHBIM BU-
noMm Boopyxennbix cun bra-
rofiapsi IOCTOSIHHOI 3aboTe co
CTOpOHbl BepxoBHOro TI/aBHO-
KoMaHpytomero BoopykeHHBI-
MM CUJIaMJ HaIll aBMAIVIOHHBII
IapK eXerogHO IOIIOHAETCS
HOBOJ aBMAIIMOHHOM TE€XHMKOIL.
JIe/ICTBUTENIbHO IIOfOTBOPHBIM
B IUIaHe IOMOJHEHNSA HOBLIMU
JleTaTe/IbHBIMM aIlllapaTaMi CTall
2015 rop. Bmepsble B mcropumn
BoOpy>XeHHBIX CMJI PecIyOmInKu
ObUTM TPUOOpEeTeHbl caMble CO-
BpeMeHHble 6OeBble CaMOJIEThI
Cy-30CM. Ha cerogHAmHMI
IleHb TaHHbII TUII SAIBJIAETCA Y-
M  MHOTOQYHKIMOHATbHBIM
60eBbIM camoneToM B Mupe. Ka-
3aXCTaHIIbI BUJIETM €TO Ha BOEH-
HOM napaze B 2015 rogy.

Taxoke Ha BOOpY)KeHMe IIO-
CTYyIIUIM HOBBIE TpPaHCIOPTHO-
6oeBble Bepromerst Mu-171111L
Panee psapgpl BOEHHON TEXHUKU
BBC KasaxcraHa ObpUIM IOIOJ-
HEHbl BOEHHO-TPAHCIIOPTHBIMU
camoneramn C-295 KoHIepHa
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Airbus Military. OrpemonTHpO-
BaHa JI MOJIePHM3MPOBaHa IIPaK-
TUYECKM BCSI aBUALVIOHHAS TeEX-
Hyka Hamnx BBC.

CerogHsa Ha BOOPY>XEHUM
BOEHHO-BO3[YIIHbIX CWI COCTO-
AT UCTpeOUTeNN-TIepeXBaTINKI
Mwul'-31, MHOrole/IeBble  VC-
tpeburenmn Cy-27, ¢poHTOBBIE
ucrpeburemn Mul'-29, BoeHHO-
TPaHCHOPTHbIE caMOJeThl AH-12,
An-72, C-295, Bepronersl Mu-8,
Mmn-17B-5, Mu-26, EC-145 Es-
poxonTtep 1 UH1-IT «Xbron». I1a
TEeXHUKA CIIOCOOHA BBIIIOHATD
IIOCTaBJIEHHbIE 33/]a4)l Ha 3HAYM-
TeJIbHOM yZJlleHUN OT 6a3bl [jHeM
1 HOYBIO B IIPOCTHIX M CTIO>KHBIX
MEeTEOYCITOBVIAX.

Boricka IpOTMBOBO3IYIIHONM
000pOHBI OCHAILEHBI 3€HNUTHO-
PaKeTHBIMY KOMIIIEKCAMU [Jalb-
Hero pericrusa — C-200, cpegHeit
mambHocT — C-300IIC, C-75,
manoit ganbHocT — C-125 M-K
PasNIMYHBIX MOAMMUKALWIL, CIIO-
COOHBIMM  YHUYTOXATb COBpe-
MeHHbBIE CaMOJIeThl ¥ KpblTaThble
PaKeThl BO BCEM JICIO/Ib3yEeMOM
IMarasoHe BhICOT M CKOPOCTEIt.

B Boitckax I[TBO ¢yHKumoHu-
PYIOT paiMOTeXHMIECKME TTOfPa3-
menenusa. OCHOBY 3TuX IIOJpas-
Ie/leHNII Ha CETOHS COCTABJLAIOT
PagMoNIOKaLlMOHHbIE  CTaHLUU
CAaHTUMETPOBOTO ¥ METPOBOTO
IManasoHa BonH. Bce oy mpomr-
I PEMOHT ¥ MOAEPHM3ALIIO.

C 2014 roma HayaTa BOJICKO-
Basg O9KCIUTyaTallMs TPeXKOoOop-

JOVHATHOM PafiMONIOKalIOHHO
cranuuu PJIC «<HYP» (GM 403).
Haunnas PJIC ¢panuyscko-ka-
3aXCTAHCKOII PaspabOTKU CIIpo-
eKTMpOBaHA HAa COBPEMEHHOIL
97eMeHTHOI 6a3e U crmocobHa
s dekTuBHO paboTaTh B YCIO-
BUAX PafMO3TIeKTPOHHOTO BO3-
TeICTBUSAL.

Yactu cBsA3M 06eCrednBaioT
yIpaBlleHHe BOJCKaMM BCeMMU
BUIaMM CBSI3U — IIPOBOJHOIL,
peneiHol, CIyTHUKOBOM, TpO-
ocepHOIL.

— Aeuayus Pecnybnuxu
Kaszaxcman umena cepvestvuii
3a0en, ocmaswuiicst ewse om Co-
semckozo Cor3a. Tem ne menee,
8 nocnedHue 20001 HAYAI0CH NPU-
obpemenue camvix coeépemeH-
Hoix ucmpebumeneii Cy-30CM,
MPAHCcnopmHIX camonemos
C-295. Bedemcs pemonm u mo-
OepHU3AUUS YHUKATIbHDIX nepe-
xeamuuxos Mul-31, eepmone-
moe Mu-8, Opyzoii mexHuxu.
Kaxoea mexnuueckas cmpame-
2ua Hawux asuamopos? Ymo mot
XOMuM umemv HA 600pyHEeHUU?
Hackonvko Heo6xo0umvt Ham se-
maroujue ManKepovl, camonemol
JIPJ10, POG?

— C MoMeHTa 06pa3oBaHusA
COOCTBEeHHBIX BOOPY>KEHHBIX CU/T
y Kasaxcrana wmmemucb camble
pasHOOOpa3Hble THUIbI aBUALM-
OHHOII TexHuKu. Ho He ObI/I0, Ha-
[pUMep, COBPEMEHHBIX UCTPeOu-
tesest Cy-27 1 MX MOAM(pUKALIMIL.

B manpuerem B 60eBble 4a-
CTU TIOCTYIIMIM CaMOJIETHl 4-To
okoneHusi — ucrpeduremn Cy-
27, Mul'-29, mrypmosuku Cy-
25, KOTOpble HbIHE COCTABJIAIOT
OCHOBY Ka3aXCTaHCKOI 60eBOit
aByanuy. Take OCTalOTCA Ha
Boopyxxeaun BBC PK wmopep-
HU3VMPOBaHHBIE  UCTpeOUTENN-
6ombapaupoBmyky  Mwul-27,
nepexBarunkyu Mwul'-31 u y4e6-
HO-60eBbIe camoneTsl J1-39.

C 2015 ropa HavyasICs ITAII e~
peBoopyxeHMs 60eBOI aBMAIUU
Ha COBpPeMEeHHbIe MHOTO(YHKI[M-
oHanbHble camoneTsl Cy-30CM,
KOTOpbIe CTaHYT OCHOBHBIM TH-
11oM (PpOHTOBOI! aBUALINIL

Ecnmu rosopuTb O BUHTO-
KpPBUIBIX MalllMHAaX Ka3aXCTaH-
ckux BBC, To MOXHO cKasaTb,
YTO Ha BOOPY)KEHUM apMeVICKO
aBuaryy ObUIM IBa THUIIA BEPTO-
JIETOB — TPAaHCIIOPTHO-O0€eBbIE
Mu-24 u mHororueneBble Mu-8.
B manbrerimem Ha cMeny Mu-24
IIOCTYIIAT HOBble 0OOeBble Bep-
Tonersl Mu-35. C yBennmyenuem
(buHAHCUPOBAaHUA U PasBUTHEM
A3pOMOOWIBHBIX BOJICK CTPAaHBI
IPUHATO peIleHue YBeIMIUTDb
TPYNIMPOBKY apMeNCKOil aBua-
LU, J/IA YeTO 3aKyIUIeHbl MHOTO-
1Lie/ieBble BepToneThl Mu-17, Mu-
1711, npepcrasisiromme coboit
yIIyOeHHYI0 — MOJEpHMU3ALNIO
XOpOLIO  3apeKOMEHJIOBaBILIE
cebst «BepTyIIKI» Mu-8.

OTpeMOHTMPOBaHBl  VMe-
oluecs gBa Bepronera Mu-26.

Kocmuueckne nccneaoBaHust n texHonorum /3-4/ 2015-2016

7



8

Bmecre c TeM, Ha OTe4yecTBEH-
HoM 3aBofie AO «EBpokonrep
KasaxcraH WHXVHVMPUHI» BBI-
ITyCKAIOTCA HOBbIE BEPTOJIETHI
EC-145 «EBpoxonTep». A Takxe

KocMuueckune mnccnegoBaHmst n texHonornm /3-4/ 2015-2016

nony4yennl Tpy Bepronera UH1-II
«XbIOW».

ITapk BOEHHO-TpPaHCHOPT-
HOJ aBMaly IpeJICTaB/leH ca-
monetamn Ty-154, Ty-134, An-

12, Au-26, Au-72, bounr-757. B
2013-2014 rr. MBI TIpOBENU pe-
MOHT camoneros Cy-27 u Mul'-
31. Kpome Toro, Ha 3aBofe B
Anmarsl 6bUI MOepHM3UPOBAH
U [0060pYHOBaH BOOPYXXeHMEM
BeproneT Mu-17.

Yro Kacaercd JeTamIIUX
TaHKepoB u camoneros JJPJIO
u P3b, 10 HEOOXOHUMMOCTH B
TaKMX MallYHAaX Mbl He JVICIIBbI-
TeiBaeM. IIpexse Bcero, B TaH-
Kepe, WM, eCM TOBOPUTH IIpa-
BUJIBHO, CaMoOJIeTe-3alpaBIyKe,
HeT IOTPeGHOCTH, HMOTOMY YTO
UMEIIAACA aBMALUA MOXKET
BBIIIOJIHATD BCE 3ajauyl B JIF000I1
TOYKe Hallleil CTpaHbI 6e3 Jo03a-
mpaBkn. Kpome rtoro, camorner-
3aIIPaBLIMK JIETKO YHUYTOXKUTD,
ecmn OH OymerT OOHapy)XeH Ha
BO3MOXXHOM TeaTpe BOEHHbIX
TeICTBUIL.

Heobxopnmoctn B camo-
nerax JIPJIO u P3b Ttakxke HeT,
TaK KaK pajyo/IOKalliOHHbIE
CTAaHIIMM, MMEIOLIMecs Y Hac Ha
BOOPY>KEHMM, IIOKPBIBAIOT BCE
BO3JIyIIHOE IPOCTPAHCTBO IIO
HNEpUMETPY HAIIMX BO3JAYLIHBIX
TPaHUL, U, KaK A y>Ke TOBOPUIIL,
CrIoco6Hbl 3G PeKTUBHO pabo-
TaTb B YC/IOBUAX DPajiNO3/IeK-
TPOHHOrO BoO3jeiicTBuA. a u
cofiepyKaHue TaKoil TEXHUKY T10-
TpebyeT 3HaYUTEIbHBIX 3aTpar.

— B omxpvunoii newamu
coobwaemcs 0 nocmaexax 6 Pe-
cnybnuxy Kasaxcmau oususu-
onosé 3PK C-300IIC. B pamkax
OIIKB co30ana o6veduneHHas
cucmema IIBO. Bca meppumo-
pust cmpanvt o6ecnewena cnioui-
HOIM PAOUOTIOKAUUOHHBIM NPU-
xpvimuem. Hacxonvko nademna
Hawa npomueoeo30yuiHas 000-
pona? Yuumviearomcs nu cpoxu
JIOKANbHBIX KOHPAUKMO08, npo-
ucxoouswux 6 mupe?

— MexxpayHapogHOe COTpYA-
HI4ecTBO Mexay Kasaxcranom u
Poccreit B BoeHHoII cdepe auHa-
MIYHO Pa3BUBAETCsI, B TOM UMCTIE
YKpeIULeTCsI B3aNMOJEIICTBHE 110
CO3/IaHMIO COBMECTHOII CUCTEMbI
[IPOTMBOBO3AYIIHO OOOPOHBIL.




Mbl momy4mnm OT POCCHIA-
CKOJ1 CTOPOHBI Ha 6€3B03Me3THOI
OCHOBE 3€HUTHO-paKeTHbIE KOM-
mwiekcbl C-300 i KasaxcTaH-
cknx Boiick IIBO. C-300 — aro
3eHUTHAs paKkeTHasd  CHUCTEMa,
[pefiHasHaYeHHas Ui 060po-
Hbl KPYIIHBIX IPOMBILIIEHHBIX U
AIMVHICTPATVBHBIX ~ OOBEKTOB,
BOEHHBIX 6a3 11 IIyHKTOB yIIpaBJie-
HUA OT YApOB CPENCTB BO3MYLI-
HO-KOCMIYECKOTO HaTa/[eHII.

PapmorexHnyeckme  4actu
Boiick IIBO Hecyr 6oeBoe fe-
XKYPCTBO IO OOHApYXXEHUI0 U
OIIpefielIeHNI0 KOOPAVHAT, CO-
TIPOBOXK/IEHUIO CaMOJIETOB, Bep-
TOJIETOB, KPBUIATBIX paKeT U
APYTUX BO3AYLIHBIX 0OBEKTOB B
MHOOBIX KIMMAaTUYECKUX U MeTe-
OpPONIOTMYECKUX YCIOBUAX, JTHEM
¥ HOYBIO.

Ha cerogus Poccus u Ka-
3aXCTaH CO3Ja/N eVHYI0 CHUCTe-
My IPOTMBOBO3LYLIHOI 060pO-
vbl. Cucrema [1BO Kasaxcrana
ceifdac BXOJUT B O0'beIHEHHYIO
cucremy IIBO CHI, u aTu cucre-
My umerT Tonbko Poccmsa, Ka-
3axcraH u benopyccus.

Mexpy MuHMcTpamMu 060-
POHHBIX BeJOMCTB Halllell CTpa-
Hbl u Poccuiickoit @efepaunn B
Acrane 6p110 nogmcado Corna-
1LIeHJe, KOTOPOe CAaHKIIMOHMUPYeT
repeceyeHye BOCHHBIMU JI€TYM-
KaMy IpaHuupl Mexpay Poccuent
u KasaxcraHom 6es crenmanb-
HBIX ITOJIMTUYECKIX PelIeHMNIt.

Bomuckue yactu u nogpas-
TeNleHNs, KaK Hallell CTpaHBbl,
tak 1 Poccuiickoit ®enepanun
HECYT IIOCTOSIHHOE COBMECTHOe
60eBOe [IeXYPCTBO, OCYILIECT-
Bgerca OOMeH HeoOXOmMMOoit
nHpopmarueil. Mbl IpoBOAUM
COBMECTHbIE YY€HMS UM TpPEHU-
POBKM OpPraHOB YIpaBJIeHUA,
SKMIIAXe M pacyeToB. ITO
HOpMaJsbHasg IIpaKTMKa, KOTO-
pas UCIONIb30BANACh B IPEKHME
TOZAbBI, B TOM 4NC/Ie ¥ B paMKax
CoppyxectBa. Jpyroe perno,
YTO Ka3aXCTaHCKO-pOCCUIICKME
MEXTOCY[JlapCTBEHHbIE  COIJIa-
IIeHNsA paclIMpsAIOT BO3MOX-
HOCTb TAaKOTO B3aMMOIEVICTBUS

) YNPOLIAIOT INpoLeAypy INpu-

HATVA PelleHN s KOMaHUPaMU.

CBoeoOpasHblil  IPOTUBO-
BO3[YIUHBII 30HTUK HAKPOET
obe crpaHsl. J]s ero cosgaHus

HET HYXX[Abl OIIOACHIBATb HaAUIy
cronuny n pOCCI/II?ICKyIO JOII0JI-
HUTENbHBIMI a3poJgpoMaMu ¢
caMoOJjIeTaMI-II€peXBaTIYMKaMU
M pacCaXyBaTh BIO/Ib BHEIITHUX

Kocmuueckne nccneaoBaHust n texHonorum /3-4/ 2015-2016
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rpaHuI] OOJbLUIOE KOMUYECTBO
pacyeros Boiick IIBO, a Taxxe
nepebpachIBaTh MOApPa3feTeHNs
U3 OJHOJ CTpaHBl B [PYIYIO.
PacueTrnl M 3sKkmmaxxu, KOTOpbIe
BOILUIY B €AMHYIO PETYIOHATIbHYIO
cucremy IIBO, pucnonupyrmorca
Ha NPeXXHUX MeCTaX, CIelMaan-
CTBI OCTAIOTCA B CBOMX apMMAX
u 6puragax. Pacimmpuics nuipb
KPYT MX 3afia4, B TOM 4MC/Ie ¥ Ha
COBMECTHBIX YYEHMAX.

— Boennviii  uncmumym
Cun 6030ywHoti 060poHbL — Oc-
HOBHOLI UCMOYHUK KaOpos Ons
nononnenus Hauteli 60e60li u
mpancnopmuoii  asuavuuu. Cy-
uiecmeyem nu npobnema Kaopoe
6 asuauuu? Ymo npudem na cme-
Hy nezenoaproim J/I-39 ons nodzo-
MO6KYU MOTOObIX IEMUUKOE?T

— Ilpobnembl ¢ Kapgpamu
ceiiyac B aBuanuu HeT. Heco-
MHEHHO, HpogeccroHanmn3anusa
ApPMUM CETOJHs SB/IAETCS HMPUO-
PUTETHBIM HAIpaB/IeHNeM B Ha-
1Ielt TTOBCEJHEBHOI CTyeOHOI
AesTeTbHOCTI.

B Hacros1ee BpeMs yCIIell-
HO peiicTByeT BoeHHBII MHCTH-

tyT Cu1 BO3RYIIHON OGOPOHBI,
00y9aroIuil ¥ BOCIIUTBIBAIOIINIL
Morofble OQUIEPCKUe Kafpbl
m1ss BBC — nmeTynkoB u cmenu-
Q/IMCTOB Ha3eMHBIX CIy>K6. MbI
nprobpenn HEKOTOPBI OMBIT
HOATOTOBKM O(QUIEPOB B CTpa-
Hax, rie obydeHne oduuepckux
KaJpOB  OCYLIECTB/IAETCS  IIO
crangapram HATO.

Bpems moxasaso, 4TO BBI-
OpaHHBII HaMy IIPUOPUTET B
[IO/ITOTOBKE OQUIIEPCKOTO KOp-
myca BeAyLIMX BOEHHBIX IIPO-
deccmit COOCTBEHHBIMM CHIAMU
OBbUI MpaBUIbHBIM. AGCOMIOTHOE
OOJIBIIMHCTBO HAIIMX BOEHHBIX
BY30B JJOOPOCOBECTHO M YE€CTHO
BBIIIO/IHAKT CBOM KOHCTUTYLU-
OHHBIN U BOMHCKUI JIOJIT.

ITo camomeram JI-39 cka-
XY, 9TO OHM NPOJOJDKAIOT BbI-
HOJHATH CBOIO 3ajady. Bompoc
3aMeHbl B HAaCTosilljee BpeMs
HpopabaThIBaeTCsl HAMMU U PYKO-
BOZICTBOM Boopy>keHHBIX CIII.

— Ha napadax & uecmv
Ilo6edvi, Opyzux eaxcHesimux
MePOnpuAMuAX Mol 6UOUM UC-
KYCCMeo NumomaxHvix zpynn




Cun 6030ywnoii o6oponvt. [a-
JIeKo He 6CAKAS AGUAUUOHHAS
cmpana umeem 6 céoem pacno-
panmenuu  npodeccuonanvrvix
nunomaxnuxos. Paccxaxcume,
Kak npoxoousno co3oanue Imux
Konnexmueoe? Ymo mot yeuoum
na KADEX-2016?

— Bo MHOrux crpanax mpo-
BOJISITCSI ABUABBICTABKUM ¥ aBM-
acaJioHbl, Ime B 00513aTeIbHOM
HOpsizKe IeMOHCTPUPYIOTCS
[IMIOTaXKHbIE TPYIIBI U TTOTETHI
COBpPEMEHHBIX JIETATE/TbHBIX all-
mapatoB. KasaxcraHupl He pas
Habmofamt QUWINTPaHHYIO pa-
60Ty HAIIMX JIETINKOB U3 IINIIO-
Ta>KHBIX rpyni «KeTbicy», « CyH-
Kap» U «A/atay» Ha pas/iaHbIX
MeXIYHapOJHBIX YIeHIUsIX 1 BO-
eHHBIX IIapajax. BcnomHuTe Bo-
eHHbIII mapap 7 maa 2015 ropa,
rge B 4ectp 70-metus ITobGens
HalM JIETYMKY IIPOJIETe/IM Haf
IUTOLIA/bI0, 1300pasuB B Hebe
nudpy «70».

X04y OTMETUTB, YTO ITI MH-
JIOT@XXHBIE TPYIIIbI COOPAHBI U3
60€BbIX JIETYMKOB U CAMOJIETOB.
To ectb 9TO He CIeUMaTbHbIE
TPYIIIBI, KOTOpbIE 3aHMMAIOTCS

TONIBKO TIOKa30M, KaK B JIPYTUX
CTpaHax.

I'paxpane Hamieit cTpaHbI,
KaK M Hallli 3apyOe>KHbIe TOCTU
TO/DKHBI 3HAaTh, 4TO BOEHHas
aByalMA B Halllell CTpaHe — 3TO
3aJ10T MMpa 1 6€30I1aCHOCTH.

B saTom rogy B Actane mpoii-
TeT odepefHasd MeXTyHapofHas
BBICTABKA BOOPY)XEHUSI U BO-
€HHO-TEXHMYECKOTO MMYLIeCTBa
KADEX-2016. B BbIcTaBKe IpUMYT
y4actre okono 300 KoMmaHwmil u13
pasHbIX cTpaH Mypa. Kommanvm
IIPOJIEMOHCTPUPYIOT CBOY IIOC/IEN-
HIfe JIOCTYDKEHNA U TEXHITIecKye
pelueHst B 00/IaCTH BOOPY>KEHMsA
" BOEHHOJI TeXHUK, TPOAYKIINI
TIBOTHOTO Ha3HAYeHMsI.

Ha BbicTaBKe /M106071 >Kena-
IOV CMOXET YBUMETb aBMa-
IIIOHHOE BOOPY>KeHMe, TeXHUKY
BOEHHO-BO3/YIIHbIX CIJI, becrn-
JIOTHBIE 7IeTaTe/IbHble allIapaThl,
CUCTEMBl ~ TIPOTMBOBO3MIYIIHOM
ob6oponsl, IT-TexHomorny, cpef-
CTBa CBA3MU, THIIOBOE U TEXHU-
yeckoe ofecredyeHye  BOJICK,
BoOpyXeHMe M TexHuky Cyxo-
IYTHBIX BOVCK ¥ Cum BO3EyI-
HOJI 000POHBIL. ]

KocMmunyeckue nccnegosaHms

n TexHonorum /3-4/ 2015-2016

11



12

— Pycnan Hypovimeanue-
6uy, pacckaxcume o pabome
Ilenmpa, ezo ocnoséHvix 3ada-
4ax u yensx.

— CerofHsl BO3pacTaer 3a-
BUCUMOCTb a¢dexTUBHOCTI
IpUMeHeHNUs cucreM 00eBOro
yIIpaBJIeHUs, CBS3Y, HABUTALNN,
METEOPOJIOTMYeCKOr0 U TeOUH-

KocMuueckune mnccnegoBaHmst n texHonornm /3-4/ 2015-2016

OCHHbIN KocMoC KasaXxcTaHa

B Hawe# cTpaHe kpoMe HauMoOHaIbHOro, KOCMMYECKOro
areHTCTBa eCcTb U Aipyrue opraHu3auum 1 KOTOpbIX KOCMOC —
3710 npocdeccnoHasibHasa cepa AeaTeNbHOCTU. LieHTp BoeHHo-
KOCMMUecknx nporpamMmm MuHucrepcrsa o6opoHbl Pecny6nmkn
KasaxctaH Begaet BonpocaMn NpMMeHEeHNsi KOCMUYECKNX 1
ABOMHbIX TEXHOJIOMMI B UHTEepecax 6e30MacHOCTN CTpaHbl.

Ha sonpocsbl xxypHana «KocMuueckme nccnepnoBsaHmns

M TEXHOJIOrMKU>»> OTBEYaeT HayaslbHUK LieHTpa, N0SIKOBHUK

Pycnan AMUPTEPEEB

(opMaIMOHHOTO Obecrede s
OT KOCMUYECKUX cucteM nHpop-
MalMOHHON TopmepXku. Ilpu
3TOM KOCMMYECKUe CpeficTBa
CTAaHOBATCS He TOJIBKO HEOTH-
eM/IeMOIt MHGOPMALMOHHOII
YacTbl0 BOEHHOI MOIIM TOCy-
JapCTBa, HO 1 COCTABHOI YaCTbhIO
CHUCTEM BOOPY>KEHMA.

[lpyHuMasg 3T0 BO BHHU-
MaHMe, psAfl TOCYJApCTB Ipefi-
IPUHUMAET AKTUBHBIE MEDHI 110
OCBOEHMIO ¥ VICIIO/Ib30BaHMIO
KOCMUYECKOTO IPOCTPAaHCTBA B
Le/AX YKpeIUIeHUs CBOero o06o-
POHHOTO NOTEHIaA.

OTpenbHOE BHMMaHME pas-
BUTUIO BOEHHO-KOCMIYECKOI1 Jie-




ATETbHOCTU YAIeTIAeTCA U B Hallleil
crpaHe. MUHICTEPCTBO 0OOPOHBI
KasaxcraHa peannsyeT Mepbl IIO
HOBBIIIEHNI0O  60ecriocobHOCTI
BOJCK 3a CYeT BHEJPEHUs Co-
BPeMEHHBIX MH(POPMAIVIOHHbIX
1 TeXHUYECKUX CpencTB. B paH-
HOIl [ieATe/IbHOCTU O0OOpOHHOE
BEJJOMCTBO PYKOBOZICTBYETCSA
51 crarpeit Ycraa OOH o He-
OTbeMJIEMOM IIpaBe Ha WUHAU-
BUIYa/lIbHYI0 ¥ KOJUIEKTMBHYIO
CaMOOOOPOHY, TOCYAAPCTBEHHOIN
MOAJEPKKOM ~ PasBUTUA  KOH-
KYpeHTHbIX IIpeuMmyllects Pe-
cayormikn  Kasaxcran B Qopme
IIPOEKTOB  MHAYCTPUA/IbHO-VH-
HOBAallVIOHHOTO ~PasBUTUA MH-
(pacTpyKTyppl  HAl[IOHAIBHOI
KOCMMYECKO} OTpaciy ¥ KOCMO-
npoma baiikonyp.

ITpakTudeckasa peanmsanysa
NIPOEKTOB CO3JaHMA KOCMMYe-
CKOJI TEXHVMKI Y TEXHOJIOTUII BO-
€HHOTO (IBOIIHOI0) Ha3HAYEHNS,
a TaKXxe OCyILIeCTBIeHMe paboT
B obmactu GopMMpoBaHUA BO-
€HHOV KOMIIOHEHTHI HaIlo-

HaJIbHOJ KOCMMYECKOM OTPaC/IN
BO3/I0’KeHa Ha Pecrrybmkanckoe
FOCYAPCTBEHHOE  YIPEXeHIe
«IJeHTp  BOEHHO-KOCMMYECKUX
nporpamMM MuHucTepcTBa 060-
ponbl Pecry6mmku Kasaxcran».

— Bawa mouka 3penus
Ha npedomepawserue Munuma-
pusauuu  KocmMuueckozo npo-
cmpancmea.

— JlanHas TeMa Ha Ceroj-
HALTHUN OE€Hb aKTyaana n He-
IIOCPe/ICTBEHHO CBs3aHa C Be-
TEHNEM TOCYHAPCTBOM  CBOEIl
KOCMIYECKO IesTeIbHOCTH.

Heob6xoguMo oTMETUTD, YTO
CIIeLIMa/INCThI B 06/1aCTU MEX/Y-
HapOJHOTO KOCMMYECKOrO Mpa-
Ba B 9TOM BOIPOCE OIEPUPYIOT
KaTeropusMM  JCIOTb30BaHM
KOCMOCa B BOEHHBIX LIeJIsIX «pas-
PELIEHHOTO» U «3aIPeIeHHOTO»
Xapakrepa.

K «paspemieHHoii» feATenn-
HOCTU OTHOCATCA:

®  uchonvb3oeaHue Ccnym-
HUK08 OUCMAHUUOHHO20 30HOU-
posanus 3emau 6 uHmepecax Ha-
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UUOHATILHOZ0 U MENOYHAPOOHO20
KOHMPONs coOnodeHUss 002060-
pos u coenawieruil;

® Jcnonv3osanue
MUYECKUX Ccucmem C6s3u,
suzayuy, xapmozpaduu u me-
meoponozuyeckoeo obecheueHus
B0€HHO020 HAZHAUEHUST;

®  ucnonv3osamue  B0eH-
HO20 MnepcoHana Onf HAy4Hbix
uccnedosanuti Unu Kaxux-nu6o
UHBIX MUPHBLX Yeret.

K «3ampeleHHOI» feATeNb-
HOCTY OTHOCSTCS:

®  pasmewjeHue U UCNbI-
manue s0epHo20 OPYIHCUSL, 4 MAaK-
JHe Opyaux 61006 OPYHUS MACCO-
8020 yHUUMOMNEHUS HA opOume
soxpye Semnu, Ha JIyHe unu unvix
HebecHbLX Menax;

®  GOeHHOe  UnU  UHOe
spasoedHoe ucnonv3osamue
cpedcms 6030elicthéus Ha npu-
POOHYyI0 cpedy 8 KOCMUUECKOM
npocmpancmee;

®  pasmeuwjeHue BOEHHBIX
6a3 u nposederue B0eHHbIX UCNDI-
MAanuti U MAaHespos Ha HebecHbvix
menax, opoumax 60Kpyz Hux.

Kazaxcran npupepxusaercst
PasBUTHS BOEHHO-KOCMIYECKO
[eATENIbHOCTU IIyTeM peajnusa-
LMM  Pa3pelIeHHBIX ITPOEKTOB
CO37IaHMA KOCMIYECKON TEXHUKI
TEXHOJIOIMIT BOEHHOTO (IBOJHO-
ro) HasHadeHus. JTO IyOIMIHO
TIO/ITBEPKIAEHO TIO3MULIMEN CTpa-
HBl 1pu Qopmuposannu Peso-
mouun I'eHepanbHOI Accambrien
OOH o wMepax obecriedeHus
TPAHCIIAPEHTHOCTY M YKpeIlie-
HUS [IOBEpUsl B KOCMMYECKOI
fesiTenbHOCTH, paspaborke Jloro-
BOpa O HPefOTBpALleHNN pasMe-
IL[eHNsI OPYXXMSI B KOCMMYECKOM
IIPOCTPAHCTBE, [IpYMeHeHNMs
CIJIBI WM YTPO3bI CUJION B OTHO-
IIEHN KOCMUYECKIX 0ObEKTOB I
MexyHapOofHOTr0 KOfieKca II0Be-
[eHVs B KOCMOCe.

Koc-
Ha-

— Kax npoxooum e3aumo-
oeiicmeue Llenmpa c coomeem-
cmeyruumMu no0pasoeneHuImMu
Kasxocmoca?

— BaxHbM 06cTOATEND-
CTBOM B OpTaHM3aliUM B3aNMO-

IeiiCTBUA SB/IAETCA IlepBOOYe-
penHoe ompeneieHe IPYHLINAIIA
COOIOEeHNA HALVIOHA/IbHBIX MH-
TepecoB, obecriedeHne 060POHBI
U HALMOHAIbHOI 0e30I1acHOCTI
IpM  OCYIIECTBICHMM KOCMU-
YeCKOl [eaTeNbHOCTU. BakHO
TaK)Xe OTHeCEHMEe KOCMMYECKO
MHQPACTPYKTYPBI K CTpaTerude-
CKMM OOBEKTaM, OIpefie/ieHIe
COBMeCTHBIX  (yHKuMit Mu-
HUCTEPCTBA II0 VHBECTULIVAM
U PasBUTUI0O UM MuHucCTepcraa
000pOHBI I10 peanyn3aluy Ipo-
€KTOB B 00/1aCTM KOCMMYECKON
NeATeTbHOCTU BOVHOTO Has3Ha-
YEHUsS U YTBEPKAEHMIO IIOPA/IKa
JICITO/Tb30BAHMS HAI[MIOHAIbHON
KOCMUYECKO Iuc-
TaHLIVMOHHOTO  30HAMPOBAHUA
3eM/u, CUCTEMbBI BBICOKOTOYHOI
CIIYTHMKOBOJ HaBUT AL,

Cregyer ckasaTb, 4TO [ie-
TaTbHO (POPMBI MEKBEOMCTBEH-
HOTO B3aMIMOJIelICTBYS peITlaMeH-
TUPYIOT HOpPMaTUBHbIE IPABOBbIE
OCHOBBI. B mepBy10 ouepenb, 3T0
3akon PK «O kocMmuyeckoin jes-
TETBHOCTI».

Heobxopnmo  yuuThIBaTh,
YTO B HAaCTOsAI[ee BpeMs B Hallleil
CTpaHe OTpac/lIb HAXOAMUTCA Ha
cTaguy pas3putusA. Bmecre ¢ TeMm,
co cropoHbl MuHKCTepCTBa 060-
POHBI eCTb TBepfoe yoexxeHe B
HEeOoOXOAMMOCT COBMECTHOII pe-
amu3alyy IpPOEKTOB IBOIHOTO
Ha3Ha4YEeHNs, X BBIXOJA Ha MEX-
OYHApOOHBINI PBIHOK BOEHHO-
TeXHNYECKOTO COTPYAHUYECTBa,
a TaKxKe IOJIepKKM Ka3axCTaH-
CKUX TIpegupuATUII KOCMuUYe-
CKOJl OoTpaciu 0OGOPOHHO-IIPO-
MBIIITIEHHBIM KOMITIEKCOM.

OpHolt M3 Mep Takoil IOf-
Tep>KKM CTaHeT YydJacTue Ipe-
MPUATUI KOCMWYECKOV OTpacin
B IV MexnyHapofHOii BbICTaBKe
BOOPY)KeHVA 1 BOEHHO-TEXHIYe-
ckoro umymectsa KADEX-2016.
Hapsapny ¢ xasaxcranckumm IIpef-
NPUATUAMY  KOCMMUYECKON  OT-
pacim  CBOIO TPOAYKLMIO Ha
Hell IpefCTaBUT P MHOCTpPaH-
HbIX KOMIMaHMit. B mx umcie —
Airbus Defense and Space Geo
Intelligence (®panrus), Tocymap-

CUCTEMBI




CTBEHHBIN KOCMMYECKUI Hay4yHO-
MIPOV3BOJCTBEHHDII LIEHTP WM.
M. XpynmueBa (Poccua), AERO
Vodochody AEROSPACE a.s.
(Yexwsa) u MHOTHE pyTHE.
VuureiBas OXMumgaeMoe Ko-
NYeCTBO KOMIIaHUII-yIaCTHMNI]
BBICTABKM U3 Pa3HBIX CTPaH, OT-
€YEeCTBEHHBIM  HPEeINPUSITUAM
IIPEfCTABUTCS BO3MOXXHOCTD He
TOJIBKO IS IIPE3eHTAL[MI CBOVX
IOCTVDKEHUI, HO WM Ha/laXKMBa-
HMA HOBBIX JIEJIOBBIX CBA3EIL.

— Hcnonb3syoTca mu B
Baieil pa6ore mannole Harm-
OHA/TbHON CHCTEMBI IMCTAHI[M-
OHHOTO 30HAMpPOBaHUA 3eMiu,
CUCTEMbI BBICOKOTOYHOII HaBM-
rammum?

— Kimouesyio ponb B obe-
CIIeYeHMM BOEHHOJ OpraHmu3sa-
uuy u obuiecTBeHHON 6Ge3omac-
HOCTM TOCYHAapCTBa OKa3bIBaeT
reoNpOCTPaHCTBeHHass MHGOP-
manusi. HecOMHEHHBIM TOJCIIO-
pbeM B ee aKTyalIM3aluy sABJA-
eTCsl CUCTeMa UCTAHIIVIOHHOTO
30HAMPOBaHMA 3eM/IM 1 CHCTeMa
BBICOKOTOYHOJ  CIIyTHMKOBOIA
HaBUTAINIL.

Co3pmaHne eouHON TeOMH-
dbopMaLMOHHO CpefbI BaCT BO3-
MOKHOCTb ~ TOCYHAapCTBEHHBIM
OpraHaM M HaceJIeHUIO I0/Ty4aTh
JOCTYIIl K COBpeMEHHOMY, Kade-
CTBEHHOMY I IIOJIHOLIEHHOMY
reorH(POPMALVIOHHOMY MaTepy-
aly, MHTETPUPOBAHHOMY C 00'Bb-
eKTaMJl y4eTa TOCy/japCTBEHHbBIX
6a3 TaHHBIX.

— Kaxkue nepcnexmusvl cy-
UM co6MeCmHAs IKcniyama-
uus ¢ Poccueii ysna banxaw?

— OpHuM u3 371eMeHTOB
POCCUIICKOV ~ CUCTEMBI  IIpeJ-
YIpeXJeHNA O paKeTHOM Hama-
TEeHNN ABJIAETCA KasaXCTaHCKas
paguoNoKalMOHHAasA  CTaHIuA
Juenp». OHa mepepiaHa B I1O/b-
3oBaHme Poccuitckoit Pepepa-
LMY Ha OCHOBaHUM MEXIIPaBU-
Te/IbCTBEHHOTO COTJIAIIEHNA OT 2
mexabpst 2014 ropa.

CormacHo JaHHOMY COTIJIallle-
HII0, POCCUMIICKAass CTOPOHA IIpU-

Kocmuueckne nccneaoBaHust n texHonorum /3-4/ 2015-2016
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HsUTa Ha cebs crepymomiye 06s3a-

Te/IbCTBA:

1) peammnsoBaTb [0 KOH-
1a 2016 roga MeponpuATUA U B
Ma/IbHEIIeM OCYLIECTBIATD BbI-
flady Ha IyHKTBI TOCYlapCTBEH-
HOTO M BOEHHOTO YIPaBIE€HU
Kasaxcrana nHpOpManuu o pa-
KeTHOI1 00CTaHOBKe, OCBOSHUM U
UCIIONIb30BAHMN KOCMMYECKOTO
IPOCTPAHCTBA MHOCTPAHHBIMU
rOCyflapCTBaMI U MEXITYHapOJ-
HBIMIU OpraHusauuAMu. A Tax-
K€ JJaHHble O IPOTHO3MPYEMBIX
OIIACHBIX COMVDKEHUAX KOCMM-
4eCKX OOBEKTOB C [eiICTBYIO-
IIMMY KOCMMYECKMMM allIapa-
tamu Pecniybnukn Kasaxcraw,
palioHax IIafieHusl Croparlux
KOCMUYECKMX amNllapaToB I
PacyeToB MPOJIETOB UX HaJl TeP-
putopuest Kasaxcrana;

2)  OCyWIeCTBIATb  IIOATO-
TOBKY KOMaH[THBIX VI TH)KEHEPHbIX
KaJIpOB Ka3aXCTAHCKOJM CTOPOHBI
IIsT COBMECTHOI 9SKCIUTyaTaIu
yana Banxam u HeceHust 60eBOro
TeXypCTBa;

3) {¢uHaHCHpOBaTh pacxo-
JIbl HA SKCIUTyaTaLIIo, IO IeprKa-
HIe U pa3BUTUE MHPPACTPYKTY-
pbl y3na banxam.

B pesynbraTe Bech 9TOT KOM-
IUIEKC MepONpUATIIL obecreyn-
BaeT He TONbKO IOJJiep>KaHue U
pasBuTHe y3na banxam, Ho u AB-
JIAE€TCA Ba>XHBIM BKJ/IaJIOM Kasax-
CTaHa B Iporecc GpopMupOBaHISI
PpEeTMOHANIbHON M KOJUIEKTUBHOM
6€e30I1acCHOCTH.

— Owywaemcs nu Oedu-
yum cneyuanucmos 6 eaueil

cepe?

KocMuueckne nccnegoBanust u texHonormm /3-4/ 2015-2016

— IloproroBka  crmery-
aIMCTOB — OfIHO M3 BaXKHbIX
HampapIeHuit  GopMMpoBaHMA
KaJIpoBOro IoTeHImana Boopy-
XeHHBIX cun Pecniy6muxm Ka-
3axCTaH. B [jaHHOM Hampasie-
HUM MUHMCTEpCTBO 0OOPOHBI
CTPaHBI OZHNUM U3 [IEPBBIX BO3-
OGHOBIIO IIOATOTOBKY Kasax-
CTAHCKUX BOEHHOCTYXXAallNX B
3apy6e)XHBIX BOCHHBIX YI€OHBIX
3aBefieHIAX KOCMIYECKOro Ipo-
.

B Hacrosiee BpeMa B pam-
Kax OpraHM3aLMU MeXBefoM-
CTBEHHOTO B3aMMOJEICTBUA C
KaskocMocoM — BOEHHOCTYXa-
Ijyle Ha DOTAIMOHHOM OCHOBE
HpHOOPETAIOT HABBIKM ¥ II0-
My4aloT  CIeluanu3alMio  Ha
NPEeRNpUATUAX  KOCMUYECKO
OTpacin. |




KADEX 2016

Kazakhstan Defence Expo

IV MEXOYHAPOOHAA

BbICTABKA BOOPYXEHUA 2-5 NIOHA 2016
W BOEHHO-TEXHUYECKOI'O

WUMYLLECTBA ﬂnﬂﬁ!!ﬂ

YCTPOUTE/b:

. . . office@astana-expo.com
+7 7172 524 233; +7 7172 524 280; +7 7172 524 303; +7 7172 278 282 office@kadex.kz
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CMeHa nyroBo

22 auBapa 2016 roga Ep-
knH IajimarambeTroB Ha3Ha-
YeH VICHOTHAILINM 0643aHHO-
CTM T7IaBbI A3POKOCMITYECKOTO
KoMuTeTa MUHUCTEPCTBa IIO
MHBecTNIUAM u pasputuio PK.

Epxun Illaitmaram6eToB po-
mwiacsa 7 uwoHs 1974 ropa B 10-
cenke Tacborer CplpiapbIHCKO-
ro parioHa KbI3bUtOopaMHCKON
obracru.

B 1993 ropy oxonumn Ku-
€BCKMII VMHCTUTYT MHXXEHEPOB
TpaXJAHCKOV aBmanum, B 1998
rofy — MockoBckmil rocymap-
CTBEHHBIN aBMALIMOHHBIN MHCTU-
TyT. VIHXXeHep IO crenmanbHO-
ctu «Kocmmdeckne yeTare/ibHbIe
anmaparsl ¥ pasTOHHbIE OTIOKM».

C 1995 no 1997 rog — crap-
1y 1abOpaHT, MHXKEHep BTOPOIL
KaTeropum aabopaTopuy JieTa-
TeNbHBIX aNIapaToB Kadepsl
«KoHCcTpyKIMA 1 MCIbITAaHKS JIe-
TaTe/IbHbIX aIlIapaToB» Guinana
«Bocxom» MAV], r. bajikoHbIp.

C 1998 mo 1999 ropg —
IJIaBHBINL  CHENUAIUCT YIpas-
7eHus KocMmojpoma baiikonyp
HannonanpHoro aspoxocmmye-
CKOTO areHTcTBa MuHucrepcrsa
Hayku — AKafemuu Hayk Pecrry-
6nmkn Kasaxcras, r. BaiikoHsIp.
HavanpHuk otgena mo KOH-
TPOJII0 YCIOBUI SKCIUTyaTallUu
00beKTOB KocMoppoma baiiko-

KocMuyeckune uccnenoBaHms n texHonorum /3-4/ 2015-2016

Hyp YIpaBleHus KOCMOApOMa
bajikonyp Aspokxocmmyeckoro
KoMuTeTa MMHICTEPCTBA HAYKU
u BbICIIero obpasosaums Pecry-
6muku Kasaxcran, r. bailkoHbIp.

C 1999 1o 2002 rom — Ha-
Ya/IbHUK OTJe/Ia KOHTPO/IA y4deTa
OCHOBHBIX CPEJICTB — UCTIONHAIO-
Uil 06A3aHHOCTU 3aMeCTHUTeNIA
Hava/IbHUKa Y IPaBlIeHUsA KOCMO-
mpoma baitkonyp Aspokocmude-
CKOTO KOMWTeTa MMHICTepcTBa
9HePTeTVKN, MHIYCTPUM W TOP-
ropmn Pecny6mukn KasaxcraH,
r. baiikonplp. HauanpHuk otpe-
72 KOHTPOJIA YCIOBUM SKCIUTY-
atauuy O0OBEKTOB YIIPaBIeHNUs
KocMoppoma  barikonyp Aspo-
KOCMMYeCKOro Kommurera MuHum-
CTepcTBa 3JHEPTeTUKM M MMHe-
panbHBIX pecypcos Pecry6mikn
Kaszaxcras, r. baikoHBIp.

C 2002 mmo 2005 rox — Ha-
Ya/lbHUK OT/lefla 9KCHEPTUSBI U
KOHTPOJIA YCIOBUI 9KCIITyaTalui
00bEKTOB YIIpaB/IeH!A KOCMOZPO-
Ma BalikoHyp AspoKocMIIecKoro
KommTeTa MUHNCTEpCTBa TpaHC-
IIopTa M KOMMyHMKauumii Pecry-
6myxu Kasaxcras, r. BaiikoHbIp.

C 2005 mmo 2007 rog — Ha-
9Ja7bHUK YIIpaB/eHUsA KOCMO-
npoma Baiixonyp AspokocMude-
CKOTO KoMMTeTa MMHUCTepCTBa
obpasoBaHmsa u Haykmu Pecmy-
6muku Kasaxcran, r. BajikoHbIp.
3amecTuTenb npepcenaTens
A3POKOCMIYECKOTO  KOMUTETa
Munncrepcrsa 06pasoBaHuA U
Hayku Peciy6mku Kasaxcran, T.
baiixonsIp.

C 2007 mo 2014 rom, — 3ame-
cTutenb Tnpepaceparens Hanyo-
HaJIbHOTO KOCMMYECKOTO areHT-
crBa Peciybnuku Kasaxcras.

C 2014 roga — 3aMecTUTEND
npencefaTensi  A3poKocMumye-
CKOTO KoMMTeTa MMHUCTEepCTBa
II0 VMHBECTUIIMAM M PasBUTHUIO
Pecny6nmkn KasaxcraH.

C 2007 ropa — mpepcena-
Tenb coBeTa jupekTopoB AO

ACTBa B Kaskocmoce

«Pecnyb6/IMKaHCKMIT IIEHTP KOC-
MUYECKON CBA3M U 9JIEKTpOMAr-
HUTHOJI COBMECTMMOCTYU Pajyio-
9/IEKTPOHHBIX CPEICTBY.

Mepamn:  «Epen  enberi
yurie» (2005), o6uneiiHas Me-
Ioanb AgMMHKCTpanuu . bariko-
Hplpa PO «B mamatp 50-metumsa
barikonypa» (2005).

Tanratr MycabaeB HasHa-
YeH COBETHMKOM IIpe3MJeHTa
Kasaxcrana.

Pacnopsxennem I'maBb
rocygapctBa Mycabaes Tarar
Awmanrenpauesnd 20 sAHBaps
2016 roga Ha3HaYeH COBETHMU-
koM Ilpesugenra Pecrmy6muku
KasaxcTaH €O CpOKOM IIOTTHO-
mounit 1o 31 mexabpst 2017 roga
BmounrtenbHo. O6 3TOM CO00-
I[aeT mpecc-cny>k6a AKOpABL.

Tanrata MycaGaeBa 4ecTBO-
Banu B MUP PK

21 anBapsa 2016 roga B Mu-
HUCTEPCTBE MHBECTUIUII U pas-
BUTVSL IIPOLUIO YeCTBOBAaHME
Kazakcran PecnyOsiukachiHbIH
Xanslk Kahapmansl, I'epos Poc-
CUU, JIeTYNKA-KOCMOHABTA, Te-
Hepas-jeiiTeHanTa aBuanun PK,
sKc-mpencenarenss Kaskocmoca,
coserHuka IIpesupenra Pecrry-
6muku Kazaxcran Tanrata Myca-
6aeBa, O[] IpefCeNaTeNbCTBOM
MMHUCTPA II0 MHBECTULMAM M
passutuio PK Acera Vcekeresa,
cooburaer mpecc-cmyxba Kas-
KOCMOCa.

B TOp)XecTBEHHOM Mepo-
OpUATUN TIPUHAIM YYacTue py-
KOBOJMTENM BCEX CTPYKTYPHBIX
HOZpasyie/IeHNi MUHJCTEPCTBA.

B cBoeM npuBETCTBEHHOM
cnoBe A. VcekemeB oTMeTUNI
BBIJAIOIIVIECS] 3aC/IyTU U JTOCTU-
>)kennsi Tamarata AmaHrenbmu-
eB/Ya Ha IIOCTy IpefcefaTens
Kaskocmoca.

«Tanrar AmaHrenbaueBund,
Bl mouctmHe wmMcTOpUYecKas
JIMYHOCTD MUPOBOTO MacliTaba,
saBnserech l'epoem Kasaxcrana




KA3KOCMOC

n Poccum. Mory ckasaTb, 4TO
TaKMX BBIAIOLINXCS TIOIEeN, KaK
Bbl, ¢ TakuMmM JOCTIDKEHUA-
MU y Hac B cTpaHe HeT. Hu ma
KOr0 He ceKpeT, 4To Bbl, Kak
CIeLaniCT BBICOKOTO YPOBHA,
MPaKTUYECKN «C HYJA» CO3HaNn
Ka3aXCTaHCKYI0 ~ a3poKoCMuYe-
CKyI0 OTpacib, KOTopoii fo Bac
HUKOT/a He 6b1710. YBepeH, 4To 1
B JIa7IbHEIIIEM MBI IPOJIO/DKUAM
TECHOe COTPYIHMYECTBO B BO-
IIpoce PasBUTUA KOCMUYECKON
nesTenbHoCcTH KasaxcraHa», —
OTMETUI MUHUCTP.

B cBowo ouepenp, T. Myca-
6aeB moOOMarofapmna  PyKoBOA-
crso MIMP PK 3a cosmecTHyIO
U Ppe3ylIbTaTUBHYI paboTy u
MOAJep>KKY B peanmsaluy Koc-
MUYECKMX IIPOEKTOB, IIOXKeas
KOJUIEKTUBY MUHJCTEPCTBA
JalbHeMIINX yCIeXOB B pasBU-
TUM OTEe4eCTBEHHO}I KocMudye-
CKOJI OTpacin.

ITo wuroram cobpaums 3a
BHeCeHMe OOBLIOrO BKIafa B
pasBuTHE KOCMUYECKOW Jied-
tenbHOCTU Pecny6mukn Kasax- e
cran T. MycabaeB 6bU1 Harpax- " == e
[€H BEJOMCTBEHHOM Harpagou & 1
«EHOeK apnarepi». Kpome Toro, B o o e A
B 4eCTb 65-7eTHero robues
Taoke eMy Bpyuwm ITodeTHyio
rpamMoTy MMHUCTepCTBA IO MH-
BecTHMIVAM M pasBuTuio PK. W
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. )XYBATOB
B. KO3J/1IOBCKUH
A NO3QHSIKOBA

PIM «HUL, «FAPbILL-2KO0TNS»

ASPOKOCMUYECKOIO KOMUTETA MUP PK

€[IVHEHNUS IPEJCTAB/IAIT yIPO3y
HeO/IaronpusTHOrO BO3HEMCTBIS
Ha pa3/IM4yHble KOMIIOHEHTBI 3KO-
CHCTEeMBl BC/IE[ICTBME IIOBTOPHO-
TO BOBJICYEHNS X B OMOXMMIde-
cKuit kpyrosopor [8].

B Hacrosmee BpeMA ycTa-
HOBTeHO  Oonbliioe  KojMde-
CTBO  IIPOJYKTOB XMMUYECKOI
tpaucopmanyu HIMI B mo-
YyBe: TUApAsUH, [JUMeTWIAMUH,
HUTPO3OJMMETWIAMUH, — TpUMe-
TWIAMMH,  IUMeTHIhOpMaMus,
N,N-mumeTnryanuimy, MeTwui-
TUApasuH (MOHOMETIITHAPA3UH),

61eM3BeCTHO, 4TO  CTYIUICHMA B OPTaHM3M, OOTIaflaeT  [MMETWICHIVEPAsyuH, [VIMeTII-
HOPMMPOBAaHME XMMMU-  HOMUTPONHBIM, KAHIIEPOTEHHBIM,  TUAPA3NH, IUMETUITUI A3,
YECKUX  COENVHEHNI 9MOPUOTOKCUYECKNM,  TOHAJIO- MypaBbMHOM  KMCIOTBIL,  1,5,5—
UTPaeT BAXHYI0 POIb  TOKCHMYECKMM, TEPPaTOT€HHBIM  TpuMeTwI(OpMasaH, TpyUMe-

B KOHTPOJIe COCTOSIHUA OKpy»XKa-
IolIIelT CPefbl U Cpefibl OOUTaHMA,
B pa3paboTKe IIPOEKTOB OLieH-
KJ BO3JeNCTBUA BpPeNHOCTEN Ha
OKPY)KAIOLIYIO Cpefy, HeoOXomm-
MBIX JUI TIPOTHO32 I MUHVIMM3a-
UM TIOCTIeACTBUIT TEXHOTEHHON
NIeATENIbHOCTY Ha  9KOJIOTMYe-
CKJe CUCTEMBI I 37I0pOBbe Yesio-
BE€Ka, B TOM 4MC/Ie IPU OCYLIECT-
BICHNU PaKeTHO-KOCMIYECKOI
TEeSITeNTbHOCTI.

Cpemu  pakeTHBIX  TOpIO-
4Mx ~ HaMOOJIBIIYI0 OMACHOCTD
s 6uoctepbl  IpenCTaBIseT
HEeCHMMETPUYHBI  [UMETUITU-
gpasun (HIOMI, remtmm). 3to
UCKYCCTBEHHOE  XUMUYeCKoe
TOIUIMBO OTHOCUTCA K IIEPBOMY
K/IacCy OIIACHOCTH, BBI3bIBas OT-
paBjieHMe Hpy MOOBIX IMYTsX II0-

KocMuueckune nccnegoBaHmst n texHonornm /3-4/ 2015-2016

MyTareHHbIM felicTBueM [1,2,3].
HIMI' B oxpyxaromeil cpene
HECTOVMKMIA, ¥ TPU JieTPafaLiym
obpasyeT pAl XMMMUYECKMX CO-
eITHEHIIA.

CpaBHMTENIbHAA ~ XapaKTe-
puctuka  QUIMKO-XMMUYECKNX
csoiicrs HIIMI 1 npogyKToB ero
XMMMYECKOll TpaHchopMarmy,
HOBefIeHNsA B 00beKTaxX OKpyKa-
IoIeil Cpefibl, OMONOrMYecKOro
MeACTBUA, TOKCUYHOCTU U K-
HMYECKOJ KapTUHBI UX BO3JE-
CTBUSA Ha 4Ye/lOBeKa BbIAB/AET
MHOTO 0011[er0. ITU COeANHEHNA
CpenM M3BECTHBIX XUMMYECKUX
BEIIeCTB BBIJIENIAIOTCA BBICOKON
PEAKI[VIOHHOI CIIOCOOHOCTBIO U
MUTPALJIOHHO} aKTUBHOCTBIO B
IpUPOAHBIX cpefax [4-7]. Tloma-
flas B MOYBY, IMJPasMHOBbIE CO-

TWITUAPA3UH, AUMETWITUAPAa3OH
¢dopmanbiernaa, AMMETHITHAPa-
30H alleTa/lbfleTUfia, TeTpaMeTwI-
TerpaseH, 1-metmn-1H-1,2,4- Tpu-
ason, 3-metwn-1H-1,2,4-tpuason,
1-metun-1,6-guruppo-1,2,4,5-
TeTpaseH, (opManbaerny, ama-
30MeTaH, CMHWIbHAs KUCTIOTa,
METWIOBBIN CIMPT, HUTPAT-VIOH,
ammuax u fip. [1, 8-16].

bonpmasa yacth mpepcTaB-
JIEHHBIX XMMMYECKUX BelllecTB
He MMEIOT TOKCUKOJIOTMYeCKOro
[acIopra, Ha HuUX He paspabo-
TaHbl peIJlaMeHThbl IpefeIbHO
IOOIyCTMMOIO COfiep>)KaHUsA B
00beKTaX OKPY>KAIOIeil CPeMbL.
IIpexxpme Bcero, OTCTaeT HOp-
MUpPOBaHME XUMMYECKUX CO-
elmVHeHni1 B moyBax [3]. B To xe
BpeMs IPOAYKTbl XMMUYECKOI




tpancdopmanuu HJIMI 3aua-
CTyIO MOI'yT COXpaHHTI)CH B IIO-
4Be, BOfie [INTEJIbHOE BpeMsl.
ITO JUKTyeT HeOOXOJUMOCTD UX
TUTHEHNYEeCKOTO HOPMUPOBAHUSA
B 00BbEKTax OKpYXKaIoLleil cpe-
mbl. OCHOBHBIM TMTMEHNYECKUM
HOPMAaTMBOM i KOHTPOJIA
CTelleHN MX 3arpsi3HEHUsI SIBJIsI-
ercs Tpefe/ibHO  HOMyCTUMAs
KOHL[EHTPAIMSI XMMIYECKOTO 3a-
rpsisurens (ITTK).
CyllecTBYIOT ~— pasjMyHbIe
nouatus 3HaveHnus [IJJK. Ho,
B OCHOBHOM, OHU CBOJATCS K
CJIelyIOlIeMY: MIpefie/IbHO JOIIy-
CTuMas KOHL[CHTPaI.U/IH — 3TO
MaKCUMajbHas KOHIJEHTpPAIs
BPEZHOTO BelleCTBa, KOTOpast 3a
OIlpefie/iecHHOEe BpeMs BO3[eil-
CTBUA He BbI3bIBAaeT M3MEHEHMIT
COCTOSIHMA 3[[OPOBbsI YeloBeKa U
€r0 IIOTOMCTBA, YCTaHAB/IMBAEMbIX
COBPEMEHHBIMM METOJAMI JICCTTe-
IOBaHUIL, a TaK)Ke He BIMAET Ha

KOMITOHEHTBI 9KOCHCTEMBI 1 TIPH-
POAHOE COODIIIECTBO B LIE/IOM.
CaHuUTapHO-TUTMEHNYE-
CKIle HOPMAaTVBBI HaIpaBIeHBI
Ha ofecmedeHre 34OpOBbS U
Onaromonyunst uenoseka. Co-
BpeMeHHOE TUTVEeHNIecKoe pe-
ITTAaMEHTVPOBaHME BOCXOOUT K
OCHOBoIIONarawIyM padoram H
B. JTasapesa, V.[].I'agackunoit u
H. C. IIpaBguna. Haunnasg ¢ 20-
30-X rofioB, ObUIM YCTaHOBJIEHbI
BeIMYMHBl PernaMeHTUPYIOIINX
3HaYEeHMI /1A BO3[yXa paboueit
30HBI, J/Is1 aTMOC(EPHOTO BO3-
Oyxa, I  XO3AVCTBEHHO-IMN-
THEBOTO BOJOCHAOXEHMsI, BOMBI
PbI60XO3SIIICTBEHHDBIX BOLOEMOB,
IIOYBHI, TPOAYKTOB IMNUTaHUA. 3a
TIOCTIefHIE NeCATUIETHSA Tpofe-
JlaHa OrpOMHast paboTa II0 METO-
TOJIOTMYECKOMY COBEpIIeHCTBO-
BaHUIO YCTAHOBJICHNs Hamboree
PENpE3EHTATUBHBIX  3HAYEHMIL
INOK. ToxcuxomeTpudeckKuit u

HOPMAaTHUBHBIN MaTepyas I03B0-
JINTI TIepeiT! K 060CHOBAHMUIO He
tonbko IIJIK, HO u Tak Ha3bIBa-
eMBIX OpMEHTMPOBOYHBIX 6e3-
OIACHBIX, YPOBHEN BO3JEiCTBIUA
(OBYB, Oy, OJK). 9Tn Hop-
MaTUBbl MOJTY4YalOT PACUYETHBIM
IIyTeM, ONMpasCh HAa OIPOMHBIN
9KCIepMMEHTATIbHBIN MaTepuail.
Takue HOpMaTVBHbBIE BETMYMHBI
B OO/IBIIVHCTBE C/TyYaeB He yCTy-
natoT 1o Tounoctu ITJIK, nomy-
YEHHbIM 9KCIIePMMEHTa/IbHbIM
ITyTeM.

Hopmarusbl /11 KOMIIOHEH-
TOB >KMIKMX PaKeTHbIX TOIUIMB U
IIPOAYKTOB UX TpaHcdopmarmm
B 00BEKTaX OKPYXKAIOLIell Cpefbl
BIEpBble OBUIM CUCTEMAaTU3U-
pOBaHbI B IIpOIiecCe BBIIOIHE-
HUA Ka3aXCTaHCKO-POCCUIICKOI
mnporpaMMbl  «OLleHKa BIMAHUA
IIyCKOB PaKeT HOCUTENeNl C KOoc-
Moppoma barikonyp Ha 3gopoBbe
Hacenenns (2000-2005 rr.)». B
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Ta6bnuua 1

MAK npon3BoaHbIX
HAMT, a Takke
paKeTHOro
KEpOCUHa B Noyse

KocMuueckne nccnegosanust u texHonormm /3-4/ 2015-2016

paboTe Haj HUMM IIPUHSIN yda-
crre JI'TI «Mudpakoc-Oxoc» AK
MOH PK B kommtekce ¢ I'HIJ
«MHCcTuTyT 6uodmsykm» OGMBA
M3 PO®. B pasHble rofibl IepeyeHb

HOPMaTMBOB YTBEPXKIANICA IIPU-
KasaMy MMHICTepCTBa 3[PaBOOX-
panenns Pecryormky KasaxcraH.
B Poccun yrepxpena ITIK ma
HIOMTI B mouse 0,1 mr/kr (ITo-
CTaHOBJIeHVe [71aBHOTO rocypmap-
CTBEHHOTO CAHWUTAPHOIO Bpada
P® or 3 cenrs6ps 2010 r. N 112
«O6 yreepxaenymu ['H 2.1.7.2735-
10 «aIpenenbHo JOITYyCTUMOM KOH-
penrparyu (ITIK) 1,1-gumern-
ruppasuHa (TenTuaa) B MOYBE»),

KOTOpasi 3aMeHWIa CyIleCTBOBaB-
it BpeMeHHbIi Hopmarus TTJK
(0,1 mr/xr) B ouse[17].
IIpukasom MuHucrpa Ha-
LIMOHAZIbHOI 3KOHOMUKM Pecrry-
6nmkn Kasaxcran or 28 despans
2015 roma Ne 168 1 B 4aCTHOCTU
npunoxenneM Ne3 K HmaHHOMY
TIPMKa3y YTBEPXK[I€Hbl TMTMEHM-
yeckne HopMmaTuBbl «IIpenenn-
HO-JJOIIyCTYIMbl€ KOHLIEHTPALMN
KOMIIOHEHTOB J>KMJIKOTO PaKeT-
HOTO TOIUIMBAa M IPOAYKTOB X

TpaHcopManunu B 0ODBeKTax
OKPY>KaIOIIEeN CPeNbI».
B stom  mpmxase Nel68

Hanum orpaxkeHme IIIOK pa:

Ne HammeHoBaHIe BenecTBa IIOK, mr/Kkr
1 Hutposogumernnamusa (HIMA) 0,01

2 Terpamerunrerpasex (TMT) 0,1

3 Iumerunamus (IMA) 0,2

4 N,N-gumermnpopmavuy (IM®PA) 1,0

5 1-metnn-1,2,4-tpuason (MT) 10,0

6 I'mppasun 0,05

7 Tpumernnamus (TMA) 1,0

8 Kepocnn T-1 2,0

9 Metunruppasus (MT) 0,05
ITpumevanne — ITJJK MI B mouse (Ne9) paspaborana B 2015 T. 1 B
HacTosillee BpeMsl IIpefiCTaBIeHa Ha yTBEep>KAEHMe.

BO3flyXxa pabodueil 30HbBI, aTMOC-
(bepHOTO BO3[yXa, BOABI BOGHBIX
OODBEKTOB  XO3AJICTBEHHO-IIN-
THEBOTO U KY/IBTYPHO-OGBITOBOTO
BOJIOIIO/Ib30BAHYST;  IIPENENbHO
IOMYCTUMBIl YPOBEHb IIPU 3a-
IPA3HEHUM KOXKHBIX ITOKPOBOB
XMMMUYECKUMUA BEILECTBAMIA;
JOMYCTUMBIl YPOBEHb HUTPO-
30[MMeTIIAMIHA B IIPOAYKTAX
[UTaHNs; aBapUIHbIE IIPefesIbl
BO3[IENICTBYSI HECUMMETPUIHOTO
1,1-gumMeTunrupasuia B BO3My-
xe paboueit 30HbI (1151 paboTaro-
I[MX B OYare aBapuy U B aTMOC-

¢bepHOM BO3LyXe).
PITT  «HUII  «Fappmm-
Oxonorus»  (mpeXkHee — HasBa-

Hye [ITTI «MHppakoc-OKoc») B
paMKax IPMKIafHbIX Hay4HbIX
MCCIIeJOBAaHMII 10 pecIyOIMKaH-
CKOIl OIOIKETHOJ IIporpamMme
«PasBuTtue KoCMMUYECKOIT Jes-
TenbHOCTH B Pecrry6rmmke Kasax-
cran» 3a 2008-2013 rr. paspabo-
TaJI0 TUTVMeHNYecKyie HOPMaT/BBI
Hpefe/IbHO JOMYCTUMOTO COZep-
JKaHNA KOMIIOHEHTOB PaKeTHOTO
TOIUIVBA U MPOAYKTOB VX XVMM-
4ecKoit TpaHdopMaluy B MOYBe
(Tabmuna 1)[18].

B ocnoBy paspaborku ITJK
HOJIOKeH IPUHLUII «IIOPOro-
BOCTM» TOKCHYECKOTO BO3JIei-
crBusL. JI/Isl 9TOTO BBIIIONHSETCS
HpefiBapUTeNbHasA  TOKCUKOJIO-
rO-TUIMeHWYecKass OLleHKa UC-
C/IelyeMOro BelliecTBa, Ipemyc-
MaTpyBalollas aHAIN3 JAHHbIX
JIUTEPATYPHl O €ro CBOMCTBAX.
ITpoBoguTCcs B OCTPOM, IIOAO-
CTPOM M XPOHUYECKOM TOKCHU-
KOJIOTMYECKOM  9KCIIepUMEHTe
U3y4eHUe BO3NENCTBUA XUMU-
YeCKOTO COefMHeHMs1 Ha /mabo-
PaTOPHBIX JKMBOTHBIX, YCTaHaB-
NMBAIOTCA TTOPOTY BO3JECTBUA,
JleTaZibHble O3bl ¥ KOHIIEHTpa-
1. YIUTBIBAETCSI XapaKkTep He-
6/1aronpuUATHOTO  BO3JENCTBIS
BPe[HbIX BeI[eCTB (M30MMpOBaH-
HBII, KOMOMHMPOBAHHBIN, CO-
4YeTaHHBIT). VccnenyoTes Bam-
AHHUe 03, BpeMeHU Ha sddexr
Bo3geiicTBuA. VI3yyarorca OT-
Ha/JleHHOe 3MOPUOTOKCUYECKOE,
TOHAJJOTOKCUYECKOE, TepaTOreH-




JKoJioruns

HOe, MyTareHHOe, a/llIepTeHHOe,
KaHIIepOTeHHOEe  BO3[ENICTBME.
O6ocuoBanre ITJIK mia moussbl,
IIPOJYKTOB IMUTAaHMA MMeeT CBOU
0COOEHHOCTH, HO B II€JIOM IIOI-
YMHSKOTCS BBIIIEONICAHHOMY
npuHuyny. ITJK npopomxaror
0CTaBaThCA BaKHEWIINM perysnm-
pyoumM (GakTopoM B BOIIpOCax
OXPaHbl OKPY)KAIOILEH Cpefbl 1
370pOBbsI HaCeTIeHNIA.

Opnako pmoctikenne I[IJTK
3a4acTyI0 OCTAeTCs OYeHb CTIOXK-
HBIM [Ie/IOM, OCOOEHHO B CITyda-
X OYEHb HUBKUX UX 3HAYEHMUIL.
ITosToMy I YCTOBMII OCTpBIX,
TIOJOCTPBIX, XPOHNYECKMX U KaH-
LIepOTeHHBIX BO3MIEIICTBUI, IIpe]-
JIO)KEHbI ~ TUTMEHWYecKyue HOp-
MaTVBbl, YCTaHABMBaeMble IIO
IpsAMBIM 3¢ deKTaM Ha 3TOPOBbe
Ye/IoBeKa C y4eTOM IIapaMeTpoB
3aBYICYMOCTY  «J03a/KOHIEHTpa-

Kpurnyeckue opransi/

CAS BemectBo ARFC, mr/m? Tabnuua 2
CHCTEMbI PedepeHTHbIE
10102-44-0 A30T mroKcup 0,47 OpTaHbI IbIXaHU KOHLIEHTpaLMK Ans
10102-43-9 A30T OKCHI 0,72 OpTaHbI IbIXaHUS OCTpbIX
7697-37-2 A3oTHas KuCIoTa 0,09 OpraHbl AbIXaHNUA MHranfuMOH""‘b'X
BO34eiCcTBUN
60-34-4 Merunruppasun 0,00094
50-00-0 Dopmanbierny, 0,048 OpTaHbl IbIXaHNs, T/1a3a
CAS Bemecrso REC, mr/m? Kpumirseckue opranwi/ Ta6bnuua 3
CHCTEMPI PecepeHTHbIE
121-69-7 N,N-HI/IMeTI/ITIaHI/ITH/IH 0,007 KOHLIeHTpaLumu
68-12-2 N,N-[Inmernndopmamuz 0,03 Tie4eHb, OpPTaHbl JbIXaHNA AN XpOHWN4ECKOTO
10102-44-0 As0T IHOKCH 0,04 OPTATbl ABIXAHIA, KPOBD oo
2 A ’ (o6pasoBanne MetHb) BOsAeNCTBNA
OpraHbl IbIXaHNA, KPOBb
10102-43-9 A 0,06
SO GRS (o6pasoBanne MetHDb)
7697-37-2 A30THasA KMCIOTa 0,04 OpTraHbl IbIXaHNA
302-01-2 ybasi 0.0002 nevyeHb, FOPMOH (LIMTOBUHAS XKeTle3a),
AP ’ OpraHbl IbIXaHNA, Ce/le3eHKa
7803-57-8 TApasyH rugpar 0.0002 nevyeHb, TOPMOH (LIMTOBUSHAS XKeTle3a),
P P ’ OpraHbl IbIXaHM S, Cele3eHKa
10034-93-2 I'mppasuH cynbgar 0,0002 D, OO (O 0 ),
’ OpraHbl IbIXaHM s, CeTe3€HKa
124-40-3 IuMmeTunaMmH 2,00E-05
109-89-7 IviaTnnaMux 0,04
50-00-0 DQopmanbaerny 0,003 OpraHbl bIXaHN, I7Ta3a, MMMYH. (CeHcno.)
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Tabnuua 4
PedbepeHTHbIE 03I
Npu XPOHUYECKOM
nepopasibHoOM
NOCTyNeHUN
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LSA-OTBET», IIOJIy4aeMble B 3IIU-
JeMUOJIOTMYECKUX — MCCTIefioBa-
HIAX, B KOTOPBIX, KaK IIPaBUIIO,
YCTaHAB/IMBAIOTCA  PETVOHA/Ib-
Hble YPOBHM MMHMMAIbHOTO
PpMCKa, YTO obecreynBaeT 3HA4N-
Te/IbHBIN 3aIIaC X HafIeXHOCTIL.
JIna oLeHKM pHUCKa MCIONb3Y-
10TCsI pedpepeHTHBIE O3Bl M KOH-
LIEHTpaLu.

B cr. 2 denepanpHOro 3ako-
Ha Poccmiickoit ®epepanum «O
TEXHIYECKOM PerynupoBanum» N
184-®3 ot 27 mexabpst 2002 r. mmog
PVICKOM IIOHMMAETCH  «BEPOAT-
HOCTb IPUYMHEHNA Bpelia )KU3HN
WM 3[J0POBBIO TPAXIAH, MIMYILie-
cTBY GM3MYECKNX WM IOpUAM-

YeCKMX JINL, TOCYJAPCTBEHHOMY
WIM MyHMIMIAIBHOMY MMYyllie-
CTBY, OKPYXQIOLLIell cpefie, XKI3-
HM JWIN 3[JOPOBBIO >KMBOTHBIX
M PACTEHMII C YYETOM TKECTH
3TOrO Bpefar. I10 OTHOLIEHNIO K
3I0POBbIO Ye/IOBEKa PMCK pac-
mQpoBbIBAaETCA KaK «BEPOAT-
HOCTb Pa3BUTHA YIPO3bI JKU3HU
WIN 3[JOPOBBIO 4YelOBeKa /160
YTpO3bl JKM3HM WM 3JOPOBbIO
Oyaywmx IOKOIeHNT, 06yCcIoB-
JleHHas1 Bo3zeiicTBueM (PaKTOpOB
cpenpl obuTaHMsI». [laHHOE TIOHS-
TH€ VIMeEeT KOMIUIEKCHBIN XapaK-
Tep U BKIIOYaeT B ce0s1 He TONbKO
COOCTBEHHO PUCK 3[I0POBBIO, HO
U Apyrye BUAbI PUCKOB (CHIDKe-

HJle KauecTBa >KM3HY; PasBUTHE
AMCcKOM(OPTHBIX
HETIOCPEJICTBEHHO He CBS3aHHBIX
C M3MEHEHMsIMM IPAKTHNYECKOTO
3[OPOBBSI YETIOBEKA I T.JL.).

B menmom puck B I1aHe TH-
TUMEHNYECKOTO  HOPMMPOBAHUS
BOCIIPMHVMAETCSI KaK OMAcHOCTD
Yy)KEPOZHOTO COeAVMHEHMsA I
OKpYKAIOLIIell CPefibl U 3[[OPOBbAL.

B wmensx  oueHKM creie-
HU OIIACHOCTU XMMMYECKUX Be-
mectB mo Metomonoruu EPA
(xmaccuduxanus cTeneHn TOKa-
3aHHOCTM KaHIIePOTeHHOCTY IJLS
Ye/loBeKa) MCIONB3YIOTCA pede-
peHTHBIE (O€30IacHble) [O3BI U
KOHIL[eHTPaLMIL.

COCTOSTHIIA,

CAS BemecrBo RfD, mr/xr  ITopakaeMble OpPTraHbI ¥ CHCTEMBI
57-14-7 1,1-JumeTrunruppasuy 0,00014

68-12-2 N,N-Inmernndopmamus, 0,1 nevyeHb

62-75-9 N-HutposopumeTnniaMna 8,00E-06 pasButue

10102-44-0 A30T muoKcup, 1

10102-43-9 A30T oKCHI 0,1

124-40-3 IMumetunamMuma 1,00E-05

14797-55-8 Hurpatst 1,6 kpoBb (MetHb), cep.-coc. cuctema
14797-65-0 Hurpurer 0,1 kpoBb(MellIb)

50-00-0 Dopmanbperng, 0,2 Kem.-kunl. TpakT, ITHC, nedyens, Houku




JKoJioruns

Meropmonmorus pacuera pe-
(bepeHTHBIX 103 [JIA KaHI[epo-
TeHHBIX M HEKaHI[epPOTeHHBIX
BellleCTB IpeficTaBneHa B «Py-
KOBOJICTBE IIO OLlEHKe PUCKa [
3[JOpPOBbs Hace/lleHUsA IIPU BO3-
TIEVICTBUY XUMUYECKUX BEIeCTB,
3arpASHAIIINX  OKPYXKAIOLIYIO
cpeny» (P 2.1.10.1920-04, yts.
I'aBHBIM TOCYJapCTBEHHBIM Ca-
HUTapHBIM BpayoM P® 5 mapra
2004 r.)

B omenky pucka BXOpAT
UAeHTU(UKAISA OIACHOCTH (BO3-
HeiicTByIolero (akropa),  Bbl-
SBJIEHNME CBSI3M  «JI03a-OTBET»,
SKCIO3ULIVM, 3HAYUMOCTH (CTaTu-
CTUYECKOI, MEeIUKO-OMomornde-
CKOJT U COLMANbHOI), CpaBHeHMe
OITACHOCTM C KOHTPOJIEM U JIO-
IYCTUMbIMM  YpOBHAMU.[laHHASA
OLIeHKa IIPOBOJVTCA IO METOAVIKE
CKPUHMHIA WIM TIOJTHOM OlLieHKe

CAS BemectBo SFI
Tabnuua 5
57-14-7 1,1-JumeTunruspasa 2B B2 550 550 dakTops
62-75-9 N-HurposopumernnaMun 2A B2 51 49 KaHLEpOoreHHoro
noTeHumana
302-01-2 I'mppasun 2B B2 3 17,1
P (Mr/(kr x yT))(-1)
7803-57-8 I'mppasun rugpar - - 3 17
50-00-0 Dopmanbaerup, 2A Bl - 0,046

IIpumeuanue: MAVIP — knaccuguxauusi MexioyHapooroeo azenmcmea no usyuenuto paxa; EPA — knaccuguxayus cme-
nemu 00KA3AHHOCMU KaHyepozeHHocmu 0n8 uenosexa U.S. EPA; SFo, SFi — dakmopui kanyepozenHo20 nomeHyuana onst
nepopanvHo20 U UHANAUUOHHO020 nymeti nocmynnenus, (me/(ke x cym.))(-1); URi — eduHuumbLil puck npu uHeanayuoHHOM
so30eiicmeuu Ha 1 me/m3, RD (C)— pedpepamusnast 003a (KoHueHmpayus).

C anBnequmeM CIIeMaancToOB B CaHI/ITapHOM 3aKOHO- MNCKITIYEHNEM TUTUMEHNYECKO-
MHOTVX Ipoduteit (MeIMKOB, I0- matenpcrtee Pecnybmmkm  Ka- ro HopMmarusa «JlomycTumoit
YBOBEMIOB, XUMUKOB, OMOJIOIOB, 3aXCTaH pedepeHTHbIE O3Bl U CYTOYHON mO3bl 1,1-mmMeTni-
OOTaHMKOB 1 Ap.). KOHIIeHTpallMM OTCYTCTBYIOT 3a IMApa3MHa MpU IOCTYIUIEHUU
ITyrp mocrymnenus OOBEKTDI OKPYKAIOLIEN CPebl
YT Py’ ) pen Tabnuua 6
ONUTbeBasA | OTKPBITHIN
BO3MIyX IoYBa P MIPOJTyKThI cymma Caonrias Tabnmua
BOJa BOIOEM ans aHanusa
Muranamms Dai Dsi Dwi Dri Di MHOrOMapLUPYTHOIA,
MHOrocpeaoBov
ITepopanbHO Dso Dwo Dro Dfo Do pen
3KCMO3ULUM
HaxkoxxHo Dsd Dwd Drd Dd
Cymma Da Ds Dw Dr Df Dsum
IIpumeuanue: D — 003a. VIHOeKCol OMHOCAMCA K PASTUMHBIM 00DeKMAM U NYMAM NOCIYNIEHUS 8eUsecmean: i — UHeass-

Yust, 0 — nepopanvHo, d — HAKOIHO, a — 8030yX, S — NOUBA, W — NUMbeBAs 800d, I — OMKpPvimuiti 6000em (pexpeau-
oHHOe ucnonv3osanue), f — npodykmot numanus. Benuuuna Dsum - ompaxcaem cymmapHoe nocmynsienue seusecmsa us
PA3HBIX CPed U PASHLIMU NYMAMU.
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CTaH IPUMEHAETCS POCCUIICKUN
HOpMAaTHB.

BemumHbl  TIpefienbHO  Jio-
IyCTUMBIX J03, CYIECTBYIOIVE
B JIPYTMX CTpaHaX, KaK HpaBUIO,
OT/IMYAIOTCA OT OTEYeCTBEHHBIX
ITIOK. Ilostomy 1 pacyera Ko-
3¢ PULNEHTOB OMACHOCTH CTIeNy-
€T OPMEHTUPOBATbCA Ha BETNYM-
HbI pe(pepeHTHBIX KOHIIeHTPAIIii,
IPUBEJIEHHbIX B  METOfIONIOTUM
EPA wm xe B «PykoBognctse» P.
2.1.10.1920-04, M., 2004 .

Hioke B Tabnumax (2-6) npu-
BOJATCA 3HAYEHUA pedepeHT-
HBIX [I03 IIPM HOPMMUPOBAHUM
HJIMT u oTpenbHbIX IPOAYKTOB
ero XMMMYecKOoll TpaHchopMa-
LM J/1S1 PA3TIMIHBIX YCTIOBUIA.

3HaYNUTENbHYI0 TPYFHOCTH B
TUTMEHNYECKOM HOPMUPOBAHUI
NpEfCTaBsAeT  HOPMUPOBaHME
XUMIYECKUX COEIVHEHMil IIpu
PAasIMYHBIX IMYTAX B CIyYae CyM-
MApHOTO UX IIOCTYI/IEHNY B Opra-
HIU3M. B pyKoBoJiCTBe laH TpuMep

€ro B OPraHM3M Ye/l0BeKa» — HacelmeHusA. OToT HopmatuB  pacdera JJCII B TaKuX cydasx.
0,0003 Mr/Kr maccel Tema JyIsg yTBepkaeH B Poccmitickoit ®e- O6mas ¢opmyna gis pac-
HenpodeccroHanpHbIX  rpynn  pgepauun. B Pecnybnmke Kasax- YyeTa XPOHMYECKON CpefHeil
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JKoJioruns

CYTOYHOI1 [JO3bl UMeeT CIenyIo-
I BUT:

ADDch = ADDd x EF/DPY,
Iae

ADDch — cpennss cyrou-
Hafd 103, yCpeflHeHHasA Ha Xpo-
HIYECKYI0 9KCIO3UINIO, MT/(KT
X JIEHD);

ADDd — cpepnnss cyrouHas
Z03a Ha [eHb SKCIO3UIIIL;

EF — yacrora Bo3feiicTBu,
IoHe/Tox;

DPY — uucno pHeit B rony
(365 pHeit/ropm).

3HaHUe U HpaKTU4YecKoe Jc-
MO/Ib30BaHMe TUTMEHNYECKUX
HopmatyBoB IIJJK u pedepeHt-
HBIX JI03 ITIO3BOJIAET OLIEHUTD CTe-
IIeHb XVIMUYECKOTO 3arpsisHEHVsI
00BEKTOB OKpY>KaIoIlell Cpefibl;
PUCK BO3ZIENICTBMSA Ha 3[0POBbE
HacelleHMsl; OOOCHOBaTb Heo0-
XOIVMOCTD MERUKO-TIpOduIaK-
TUYECKMX  MEPOIPUATHI  [JIf

MUHUMU3ALUN TIOC/IeICTBUI

SaI‘p}I3HeHI/IH; IIOACYNTATh CTO- OoT BOSHeI‘/’ICTBI/IH KOHKPCTHOFO XOOMMBbIX CHY‘Ia}IX O6OCHOBaTb
MMOCTb 3aTpaT Ha 3[jpaBOOXpAa-  3arps3HUTENS WIM HECKONbKMX  MAaTepPUATbHYI0  KOMIIEHCALIO
HeHIe, CBSI3AHHBIX C yilepOoM  BpegHbIX (AaKTOPOB M B HeoO-  yiepba Ajist 3MOPOBbsL. [ |
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SPACE

INTRODUCTION

During the last 30-40 years
the opinion that realization of
programs on space research is an
expensive pleasure became a very
popular trend which has admir-
ers all over the world. Supporters
of this idea consider that pro-
grams on development of space
are too expensive, considering
the huge quantity of unresolved
cleanly terrestrial problems.
Consequently, the outer space
exploration should be excluded
from the list of priority objec-
tives, and it is necessary to limit
it to purely commercial starts of
telecommunication satellites and
orbital flights in the near space,
having only practical applied
value. This point of view today is
supported by authorities and sci-
entific experts.

A lot of people think: why
bother spending all this money
exploring space and finding
out there was water on Mars at
some point in the last few thou-
sand years when these same
great minds could be applied
to finding better ways to power
humanity’s insatiable desire for
energy, to feeding the starving
millions around the globe, and
generally making life down here
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better. Also, why take so much
time and money to learn about
Mars or any other planet, when
we know so little about our own?
We should learn more about
Earth and the ocean before wast-
ing time and money on Space ex-
ploration. The seabed, especially
around volcanic regions, is rela-
tively unexplored, as is Antarc-
tica. Efficiency of an outer space
exploration is ostensibly under
a greater question — in fact the
Antarctic and the depths of world
oceans have been studied only to
a 2% extent (while the Moon has
been studied much more than
an ocean bottom) plainly are not
mastered.

Questions of economic fea-
sibility of active development of
space in this model are closely
interfaced with problems of eco-
logical security. A modern space
vehicle still conducts extremely
low efficiency — 97-99% of
rocket designs represent models
polluting the ecological envi-
ronment: highly toxic products
of combustion of fuel (heptyle
and dinitrogen tetroxide) and
fragments of steps. Real payload
fractions from rockets are rather
disappointing. For example: the
Saturn V payload to Earth orbit

was about 4% of its total mass
at liftoff. The Space Shuttle was
only about 1%. Both the Saturn
V and Space Shuttle placed about
120 metric tons into Earth orbit
/http://www.nasa.gov/mission_
pages/station/expeditions/expedi-
tion30/tryanny.html/.

The majority of the oppo-
nents of active research of space
speak about serious restrictions
of operating space programs, or
about change of priorities in re-
search astronautics (full replace-
ment of manned astronautics
with cheaper and safe pilotless
programs). However, there are
also some radical points of view
proclaiming a complete termina-
tion of research of distant space.
These are opinions that projects
of outer space exploration today
are far away from reality, there-
fore any construction of a of lunar
base by 2025, or landing to Mars
by 2035, or any other achieve-
ment in this time frame, is impos-
sible. Therefore, to speak seriously
about developments in distant
space, such as colonization of
Mars, is simply immoral, since
there are no resources in indus-
try, and since people who speak
about far-reaching space projects
pursue in reality other objectives
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which have nothing to do with the
valid studying of space.

This point of view requires
maximum scrutiny, as it involves
all further vectors of progress in
space research for this century.

It is sufficient to look back at
the dynamics of the scientific and
technological revolution for the
last 40 years to realize that tech-
nical progress and dynamics of
discoveries can’t be stopped.

By way of an example, the
two most recent technological
«revolutions», the Internet and
mobile phones, appeared as pro-
totypes during the 70ies (20th
century) in space technology.
These novelties have become to-
day «gadgets» and «devices» of
household comfort.

Supporters of space ex-
ploration think that scientific
knowledge has value beyond the
measurements of cost, that the
cost for space exploration isn’t

actually very high, that many
discoveries have been made as a
result of Space Exploration and
that investment in exploration is
necessary for progress.

Thus, bearing in mind that
most supporters have a very
vague understanding of the sig-
nificance of space exploration, it
is the aim of this article to pro-
vide an analysis of the results of
space exploration and their sig-
nificance to humanity. Also, to
show what is the condition of
the planet, which dangerous pro-
cesses and events can take place,
to explain how useful space re-
search is and to what extent it is
already being used for humanity
and finally which new technolo-
gies can even save planet Earth.

What does space explora-
tion give to us? Space explora-
tion ignites scientific imagina-
tion and research in different
directions of science. Since the

first human space flight of Yuri
Gagarin in 1961, 536 astronauts
from different countries and na-
tions have ventured into space,
motivated by curiosity, the drive
for knowledge and the belief that
space exploration could ben-
efit people. The involvement of
a growing number of countries
means that space exploration and
the use of outer space are now
truly global. ISS (International
Space Station) offered a very
significant input to space explo-
ration. ISS (MKS-in Russian) is
a manned orbital station, which
is used as a multipurpose space
research complex. It is a joint in-
ternational project involving 15
countries [http://www.astronau-
tix.com/project/iss.htm/].
Management of the Russian
segment of the ISS is carried out
from the Mission Control Cen-
ter in Korolev. The U.S. segment
of the Mission Control Center
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2. The Zero-G

30 Printer
begins printing
aboard the
International

Space Station

is carried out from Lyndon B.
Johnson in Houston. The Euro-
pean Space Agency and the Japan
Aerospace Exploration Agency
manager laboratory modules.
In 2010, the project participants
agreed to the use of the Interna-
tional Space Station until 2024 /
https://en.wikipedia.org/wiki/In-
ternational_Space_Station_pro-
gram/ The ISS provides a unique
environment for scientific dis-
covery that simply cannot be
duplicated anywhere on Earth.
Research on this orbiting labora-
tory is not only enabling humans
to explore the solar system, it is
leading to countless improve-
ments for life on Earth.

If one considers the eco-
nomic feasibility of outer space
exploration, the thesis about
«excessiveness» of expenses for
space research in comparison
with  defense expenses looks
miniscule. For example, the cre-
ation of space telescope «Hub-
ble» cost 1.5 billions of dollars /
http://www.space.com/15892-
hubble-space-telescope.html,

3. Thll*l:lr.'ll'llltl:ll“l..].hjlltl'_'t L -
s removed from [hefe S TN

printer, ready forguse,

and NASA’s FY 2014 budget of
$17,647billion represented about
0.5% of the United States fed-
eral budget /https://en.wikipedia.
org/wiki/Budget_of NASA/.
For comparison purposes, since
2003, the United States has spent
$819 billion to fund the war in
Iraq  /https://www.nationalpri-
orities.org/campaigns/cost-war-
iraq/?gclid=CjOKEQiAz5y1
BRDZ4Z_K_eGa84cBEiQA-
tQkeaMMHEIrVYbSArzz3i-
IwzRhDFYh2fFfq3BeNvfx-
q01dgaAnal8P8HAQ/. The war
in Iraq could cost up to $9 billion
monthly, says CBO Congressio-
nal Budget Office (CBO) /http://
usgovinfo.about.com/library/
weekly/aairaqwarcost.htm/

/http://usatoday30.usato-
day.com/news/military/2010-
05-12-afghan_N.htm/. Only six
days of military campaign in
Iraq matched the cost of project
«Hubble».

To build a space elevator (a
space-platform constructed with
the intent of lifting substances
into Earth’s orbit) would only

cost $40 billion with 100% con-
tingency, and half that for the
baseline construction cost.

/http://debatewise.org/
debates/137-space-exploration-
is-a-waste-of-money/.

There are endless possibili-
ties, ranging from solar energy
farms to revolutionary and cheap
intercontinental transportation.
Imagine a solar farm, capable of
harvesting the solar winds; this
translates to an unlimited supply
of energy for the entire world!
The human race is changing,
and expanding. Soon, Earth will
simply not be big enough and we
need to start considering our fu-
ture as a species.

Electronics

Communication systems

Television programs trans-
fer is conducted via satellites.
Modern space technologies in-
crease immensely the speed and
range of information transfer.
Use of space equipment in com-
munication systems significantly
increases their efficiency and al-
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lows for connection of all corners

of the globe.

Artificial satellites of Earth
opened new possibilities for im-
provement of quality, efficiency
and reliability of communica-
tion. GPS (satellite system) be-
came a device not only saving
time and giving comfort of driv-
ing by choosing quick routes to
various destinations, but it can
also be very critical in saving lives
if one is lost. Long range televi-
sion, Long Range Communica-
tion (cell phones, satellite phones
etc.), internet, digital watches,
came to everyday life from space
exploration programs.

3D Printing — A New
Industrial Revolution

3D printingis revolutionizing
manufacturing, is enabling new
products, and is impacting busi-
ness processes. 3D printing (also
called Additive Manufacturing) at
first was used for rapid prototyp-
ing. Over the past few years, how-
ever, rapid advances in processing
power, storage, and bandwidth

have catapulted this technology
into a tool for manufacturing fin-
ished products that include jewel-
ry, shoes, dresses, car dashboards,
parts for jet engines, jawbones
for humans, replacement parts
for synthesizers, and much more.
Numerous companies are cur-
rently benefiting from 3D print-
ing. This amazing technology
can also be used for on-demand
printing of spare parts. Knowing
this, it is not hard to see that in the
future, a manufacturer could sell a
machine or system to a company,
and as part of their maintenance
and support contract they can put
their 3D printer on-site with the
licensed software to print replace-
ment parts as needed. According
to Daniel Burrus (he is considered
one of the world’s leading tech-
nology forecasters http://www.
huffingtonpost.com/daniel-bur-
rus/) in the near future we’ll even
see 3D printers have the ability to
print two or more different mate-
rials at the same time, which will
unlock many more applications
since numerous goods consist of

I||| ]|||"'|||'i||||’-|i|
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more than one material. 3D print-
ers work with such materials as
plastics, metals, ceramics, glass,
concrete, wood, textile and food.

Pieces, like in this photo, were
shown in the London Science
Museum, UK, on Oct. 15 .2013,
where international experts pre-
sented the world’s largest metal
3D-printing project, lead by ESA
and the EU. ESA and the Euro-
pean Commission have embarked
on a project to perfect the print-
ing of space-quality metal com-
ponents, entitled The AMAZE
project. — Additive Manufac-
turing Aiming towards Zero
waste and efficient production
of high-tech metal products —
involves 28 industrial partners
across Europe. 3D printing builds
a solid object from a series of lay-
ers, each one printed on top of the
last. This ‘additive manufacturing’
technique produces very complex
structures with minimal waste
and maximum flexibility/ //www.
space.com/23240-3d-printing-
space-photos-amaze-program.
html/.
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/http://www.space.
com/25706-3d-printing-
transforming-space-travel.
html#sthash.PQcl1d92a.dpuf/

Astronomers with the Space
Telescope Science Institute in
Baltimore are using a 3D printer
to turn Hubble images into tex-
tured pictures, opening up the
wonders of the universe to peo-
ple who are visually impaired.
The Hubble Space Telescope’s
gorgeous photos of the universe
have acquired another dimen-
sion, to help the blind experience
the cosmos /http://www.space.
com/24233-3d-printed-hubble-
photos-blind-aas223.html/

Astronauts on the Interna-
tional Space Station won’t have
to wait months for replacement
parts to be launched from Earth.
Instead, they can use a newly
arrived 3D printer working in
zero-gravity environment to
fabricate the tools and materials
they need. The 3D printer that
was installed in the space station
on 17 November 2014 is actually
the first-ever 3D printer in space
/http://www.space.com/27790-
zero-gravity-3d-printer-space-
station.html/

3D printing could help open
up the solar system to human ex-
ploration, by making voyaging
spaceships and off-Earth outposts

less dependent on their home
planet for supplies and spare parts.
Important experiments were per-
formed by Planetary Resources
and 3d Systems, creating a 3D-
printed object by the use of metal
powder gleaned from a space rock.

The asteroid (or meteorite)
used for the print materials was
sourced from the Campo Del
Cielo impact near Argentina,
and is composed of iron, nickel
and cobalt — similar materials
to refinery-grade steel. /http://
www.space.com/31553-asteroid-
metal-3d-printing-test-planetary-
resources.html#sthash.iZEvHvSr.
dpuf/

One of the big advantages of
3D printing is the technological
ability to manufacture hard-to-
build items. For example, a 3D-
printed titanium lattice ball like
the one shown here has a hollow
interior with a complex internal
geometry.

This design is a perfect ex-
ample of additive manufactur-
ing, these balls are hollow with
a complex external geometry,
making them incredibly light
while remaining stiff. They sim-
ply could not have been manu-
factured in a single part, con-
ventionally. The lightness and
stiffness of the ball makes it a
good material for building struc-

tures like wultralight satellites.
/http://www.space.com/25706-3d-
printing-transforming-space-trav-
el. html#sthash.4WGs4Q8p.dpuf/

Ceramic articles are strong,
lightweight and handle heat
better than many metals, ideal
for crafting parts for airplanes
or rockets. For example, Heat-
shielding tiles on the space shut-
tle were made from ceramics. Re-
searchers have used a 3D printer
to make customized ceramic
parts that have also overcome the
Achilles’ heel of ceramic objects:
their tendency to crack. The find-
ing could open the door to a new
class of ceramic-bodies. Ceramic
engine jets, perhaps even a su-
personic aircraft, will be able to
fly from New York to Tokyo in
a few hours /http://www.space.
com/31516-3d-printed-ceramics-
next-gen-spaceships.html#sthash.
n3t7bmdP.dpuf/

Additive manufacturing has
entered the routine of ESA engi-
neers already. The space agency’s
Concurrent Design Facility uses
networked computer and multi-
media tools to rapidly plot future
space missions. With a plastic 3D
printer in the mix, they can eas-
ily form a scale model of their
virtual spaceships, made from
the same plastic as used in Lego
bricks. Other engineers have used
metallic 3D-printed parts com-
missioned from outside firms to
refit or repair full-scale equip-
ment in the ESTEC Test Centre,
Europe’s leading collection of
spaceflight simulation facilities /
http://www.space.com/25706-3d-
printing-transforming-space-trav-
el.html#sthash.PQcld92a.dpuf/

An antenna support strut
had its mass reduced by 46 per-
cent, while a radio-frequency fil-
ter possessing an internal silver
coating — normally produced
by bolting halves together — had
50 percent of its mass chopped
out and its manufacturing time
slashed down by several weeks.
Its internal geometry grew wav-
ier, as the silver coating required
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to optimize its radio-frequency
performance proves far easier
to apply than when dealing with
sharp corners, showing another
advantage of 3D printing. Offi-
cials with ESA’s Propulsion Engi-
neering section have learned that
3D printing technology could
provide a way of building the ex-
tremely complex shapes required
by rocket nozzles and combus-
tion chambers.

A showerhead injector,
with complex internal geom-
etry and more than a hundred
separate welds provided a chal-
lenge. For this item, the selective
laser melting metal 3D printer
technology must produce 150
micron-diameter holes studding
the 25 mm-diameter shower-
head, a seeming difficulty, but
some suppliers report the capa-
bility to achieve this goal /http://
www.space.com/25706-3d-print-
ing-transforming-space-travel.
html#sthash.PQc1d92a.dpuf/.

The U.S. Air Force awarded
the Johns Hopkins University’s
Whiting School of Engineering
a $545,000 contract to study ad-
ditive manufacturing techniques
to make cooling chambers for
liquid rocket engines, according
to a Nov. 4 2015 press release
from the Air Force’s Space and
Missile Systems Center /http://
www.space.com/22568-3d-print-
ed-rocket-engine-test-video.html/

NASA’s first attempt at us-
ing 3D-printed parts for rocket
engines has passed its biggest,
and hottest, test yet /http://
www.space.com/31102-air-
force-3d-printing-rocket-engines.
html#sthash.iNpkfzo5.dpuf/3D-
Printed Rocket Part Passes Biggest
NASA Test Yet /

The largest 3D-printed rocket
part built to date, a rocket engine
injector, survived a major hot-fire
test. The injector generated 10
times more thrust than any injec-
tor made by 3D printing before,
the space agency announced. A
NASA video of the 3D-printed
rocket part test, shows the engine

blazing to life at the agency’s Mar-
shall Space Flight Center (MSFC)
in Huntsville Ala. «This successful
test of a 3D-printed rocket injec-
tor brings NASA significantly
closer to proving this innovative
technology can be used to reduce
the cost of flight hardware,» Chris
Singer, head of MSFC’s Engineer-
ing Directorate, said in a state-
ment. Injectors channel and mix
the propellants that engines need
to power rockets into space. Dur-
ing the firing test on Aug. 22.2013,
liquid oxygen and gaseous hy-
drogen passed through the 3D-
printed injector into a combus-
tion chamber, generating 20,000
pounds of thrust, NASA officials
said. To make the injector, re-
searchers used a process known as
selective laser melting to fuse to-
gether layers of nickel-chromium
alloy powder.

3D Printing on Mars

In this exciting but challeng-
ing period of space exploration,
the time is fast approaching for
serious design concepts for the
first habitats that will be built on
the lunar and Martian landscape.

For example, a team of sci-
entists is developing a plan to use
3D printing to build locally made
houses and manufacture food on
the Martian surface. These re-
sources would support the lives

of people leaving the confines
of Earth for the Red Planet. To
make things out of Martian raw
materials, however, the first ar-
rivals will need to bring some
equipment. Once settlers put
industrial cutters and 3D print-
ers in place, subsequent visitors
could start making a variety
of objects needed for shelters,
greenhouses and even parts for
new 3D printers built on the Red
Planet, said Bruce Mackenzie,
founder of the Mars Founda-
tion, an organization that aims
to build and operate the first per-
manent settlement on Mars. «The
key for living on Mars is to use
the raw materials that are already
there,» Mackenzie told the crowd
at the 2013 World Maker Faire, a
celebration of DIY science, tech-
nology and engineering /http://
www.space.com/23059-3d-print-
ing-mars-colony.html/. ~ NASA
has picked the three winners in
a design contest for 3D-printed
habitats that could help future
astronauts live on Mars.

That pyramid would be built
of Martian ice and serve as a ra-
diation shield, protecting the
habitat and the gardens inside it
/http://www.space.com/30854-
nasa-3d-printed-mars-habitat-
contest-winners.html#sthash. Trf-
nVoVO.dpuf].
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Thus, 3D Printing could be
the key for colonization of Mars.

Micro chip

Space technologies have pro-
vided the micro chip (MEMS and
NEMS systems). The micro chip
represents MEMS — the liquid
structure which selects necessary
molecules. In future, the sizes
of such chips will significantly
decrease through production of
NEMS — the nanoliquid struc-
tures, capable to reveal and sort
DNA, RNA, proteins and other
molecules. Specialists of the
American Marshall Space Flight
Center develop the technology of
creating a biochemical laboratory
in one chip. The laboratory in the
chip — is a glass plate, the size
is more than a coin, containing
a smart interlacing of capillaries
for studied solutions. It is already
possible to call this device a small
miracle in medicine. Today, to
reach a diagnosis patients must

KocMuueckne nccnegoBanust u texHonormm /3-4/ 2015-2016

undertake a large number of
tests. Some time will lapse before
a diagnosis is reached. By using
the «laboratory in the chip» it is
only necessary to use one drop
of blood from the patient and to
place it in this small chip. The de-
vice will be able to provide very
fast, inexpensive and most exact
diagnosis.

http://www.novomedicina.
ru/index.php?page=paged
pageid=185

3D printing will definitely
become more commonplace in
the coming years thanks to its
many benefits, including the
ability to print the complete part
without assembly and the ability
to print complex inner structures
too difficult to be machined.
Additionally, the entire process
produces much less waste than
traditional manufacturing where
large amounts of material have
to be trimmed away from the us-
able part. Because this technol-
ogy is growing so fast and can
do so much, it is something that
manufacturers of all sizes can
no longer ignore. 3D printing
is advancing quickly on a global
level and offers something that
up until recently was impossi-
ble: manufacturing on-demand,
anytime, anywhere, by anyone
/http://www.huffingtonpost.com/
daniel-burrus/the-future-of-3d-
printing b_4177418.html/

EARTH EXPLORATION

Our planet Earth, is chang-
ing before our very eyes. Millions
of years ago forests reached into
polar regions, sea levels rose, and
temperatures soared with high
levels of greenhouse gas, carbon
dioxide, in the atmosphere. A
long cooling period followed. But
now, CO2 is on the rise again.
What will happen? How will we
live in the New World that is now
emerging? Scientists are inten-
sively tracking the workings of
planet Earth with satellites that
chart its winds, ocean currents,
temperatures, plant growth, and

more. With a new virtual Earth
shrunk down and converted into
physical equations, satellite data
and computer codes scientists
are able to show the workings of
our planet in whole new ways.
Today satellites are involved in
our everyday life. Whether you
check a weather report, watch
the news or locate your house on
Google Maps, you do something
that would have been impossible
without an automated spacecraft,
orbiting hundreds of miles above
your head.

Weather Forecasting

Spaceships and stations have
piloted great opportunities for
expeditious supervision of the
weather phenomena, as the as-
tronaut can immediately supply
information on these or those
weather phenomena, without
waiting for special processing
of meteorological information.
Weather forecasting from sat-
ellite information about hurri-
canes and dangerous storm sys-
tems has saved lives and helped
prepare for the worst. The satel-
lite meteorology is one of the
most illustrative examples of
space technologies for the practi-
cal needs of people.

Space geology

Space geology has a leading
role in detection of regularity of
formation and distribution of
mineral deposits. Space equip-
ment promoting integration of
separate data about natural pro-
cesses occurring on the planet,
will be of great importance.

Agriculture and forestry

Agriculture and forestry re-
ceive a lot of useful information
from the artificial satellites of
Earth. Comparison of space pic-
tures taken at different times will
give the chance to study processes
of forest restoration, to predict
stocks of different types of tree spe-
cies, to determine rational terms of
tree cutting. Space photography,
in territorial scales, can form the
basis for optimum development
of plans regarding the forestry in-
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dustry (the choice of sites depend-
ing on good quality of forest stand,
wood structure, wood stocks and
conditions of transportation).
Space can play a special role in for-
est fire protection.

But how many of those satel-
lites do we know by name?

Here are some examples of
important satellites which make
modern life possible.

The European Remote
Sensing satellite (ERS) was the
European Space Agency’s (ESA)
first Earth-observing satellite
program using a polar orbit. The
first satellite was launched on 17
of July, 1991, into a Sun-synchro-
nous polar orbit at an altitude of
782-785 km. ERS-1 carried an ar-
ray of earth-observation instru-
ments that gathered information
about the Earth (land, water, ice
and atmosphere) using a variety
of measurement principles. The
336-day ERS-1 mission (Geodet-
ic Mission) allowed for accurate
mapping of the Earth’s bathym-
etry (study of underwater depth
of lake or ocean floors) and geoid
(the shape that the surface of the
oceans would take under the in-
fluence of Earth’s gravitation and
rotation alone, in the absence of
other influences such as winds
and tides) over the seas, using
the radar altimeter. Its succes-
sor, ERS-2, was launched on 21
of April, 1995. Largely identical
to ERS-1, it carried additional
instruments and included im-
provements to existing instru-
ments. Such instrument was
GOME (Global Ozone Monitor-
ing Experiment), a scanning ul-
traviolet and visible spectrometer
specialized in analyzing chloro-
phyll and vegetation.

Envisat (Environmental Sat-
ellite) is an inoperative Earth-
observing satellite, still in orbit.
It was launched on 1st of March,
2002. Envisat is the ESA’s largest
civilian Earth observation satel-
lite put into space. Envisat ad-
dressed Earth science issues of a
global nature. Its objective was

to service the continuity of Eu-
ropean Remote-Sensing Satellite
missions, providing additional
observational parameters to im-
prove environmental studies, to
study such things as atmospheric
chemistry, ozone depletion, bio-
logical oceanography, ocean tem-
perature and color, wind waves,
hydrology (humidity, floods),
agriculture and arboriculture,
natural hazards, digital elevation
modeling (using interferometry),
monitoring of maritime traffic,
atmospheric dispersion model-
ing (pollution), cartography and
the study of snow and ice.

Earth Explorers are smaller
satellites with research missions
dedicated to specific aspects of
our Earth environment while
demonstrating new technology in
space. Earth Explorer missions fo-
cus on the atmosphere, biosphere,
hydrosphere, cryosphere and the
Earth’s interior. The overall em-
phasis is put on learning more
about the interactions between
these components and the impact
that human activity has on natu-
ral Earth processes. Designed for
research purposes, Earth Explorer
missions fall into two catego-
ries: ‘Core’ missions addressing
specific areas of great scientific
interest, and faster, lower cost
‘Opportunity’ missions, address-
ing areas of immediate environ-
mental concern. Of the six Earth
Explorers selected, three are for
Core missions (GOCE, ADM-
Aeolus, EarthCARE) and three
for Opportunity missions (SMOS,
CryoSat, Swarm).

GOCE (Gravity Field and
Steady-State Ocean Explorer),
was a core mission satellite
launched on 17 of March, 2009.
It studies how the gravity field
affects ocean currents and sea
level. GOCE measured Earth’s
gravity field and modelled the
geoid, with unprecedented accu-
racy and spatial resolution. It ad-
vanced our knowledge of ocean
circulation (which plays a crucial
role in energy exchanges around

the globe), sea-level changes and
Earth interior processes. GOCE
will also make significant ad-
vances in the field of geodesy and
surveying  /http://www.esa.int/
Our_Activities/Observing_the_
Earth/GOCE/.

SMOS (Soil Moisture and
Ocean Salinity), is an opportu-
nity mission launched on 2 of
November 2009 and is active up
to now. It studies climate chang-
es with respect to accelerating
the water cycle.The purpose of
the SMOS mission is to provide
soil moisture and ocean salin-
ity maps. These two geophysical
parameters are of key impor-
tance in improving climatologi-
cal forecasting, increasing the
understanding of water cycle,
providing new approaches to
acquiring knowledge of the phe-
nomenon of climate change, and
monitoring the planet’s fresh wa-
ter reserves. Soil moisture data
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are urgently required for hydro-
logical studies and data on ocean
salinity are vital for improving
our understanding of ocean cir-
culation patterns /http://www.
esa.int/Our_Activities/Observ-
ing_the_Earth/SMOS/.

CryoSat is an opportunity
mission, launched on 8 of April
2010 and is active up to now.
/http://www.esa.int/Our_Activi-
ties/Observing_the_Earth/Cryo-
Sat/Sea_ice/. ESA’s CryoSat mis-
sion is dedicated to measuring
the thickness of polar sea ice and
monitoring changes in the ice
sheets of that blanket in Green-
land and Antarctica. CryoSat is
acquiring accurate measurements
of the thickness of floating sea-ice,
so that seasonal and inter-annual
variations can be detected, and is
also surveying the surface of con-
tinental ice sheets to detect small
elevation changes. Data from
CryoSat will help determine re-
gional trends in Arctic perennial
sea-ice thickness and mass, as well
as the contribution that the Ant-
arctic and Greenland ice sheets
make to mean global rise in sea
level. This satellite replaces the
original CryoSat which was lost in
2005, due to a launch failure

Swarm is an opportunity
mission launched on 22 of No-
vember 2013 and is active up to
now. This mission brought three
satellites into orbit at about 490
km altitude. Swarm measures
how fast Earth’s magnetic shield
weakens due to solar radiation.
Swarm is a constellation of three
satellites that will provide high-
precision and high-resolution
measurements of the strength
and direction of the Earth’s
magnetic field. The geomagnetic
field models resulting from the
Swarm mission will provide new
insights into the Earth’s interior,
further our understanding of
atmospheric processes related
to climate and weather, and will
also have practical applications
in many different areas such as
space weather and radiation haz-
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ards.  /http://www.esa.int/Our_
Activities/Observing_the_Earth/
Swarm/

ESA Future Missions:

e ADM-Aeolus — Map-
ping Earth’s global wind field.
Launch date: 2016

e  ExoMars (together with
Roscosmos)— Mars orbiter and
lander, followed by rover. Launch
dates: 2016 and 2018

e  EarthCARE — Studying
the roles of clouds and aerosols in
our climate. Launch date: 2018

e James Webb Space
Telescope  (international proj-
ect) — planned successor to the
Hubble Space Telescope (together
with NASA and the Canadian
Space Agency). Launch date: 2018

e MTG — Meteosat Third
generation. Launch date: 2018

e BIOMASS — Measur-
ing forest biomass. Launch date:
2020

ADM-Aeolus (Atmospher-
ic Dynamics Mission) is a core
mission due for launch in 2017.
Named after Aeolus, who in
Greek mythology was appointed
‘keeper of the winds’ by the Gods,
this mission will not only provide
the much needed data to improve
the quality of weather forecasts,
but will also contribute to long-
term climate modelling

/http://www.esa.int/Our_
Activities/Observing_the_Earth/
The_Living_Planet_Programme/
Earth_Explorers/ADM-Aeolus/.

ExoMars (Exobiology on
Mars) is a large Mars mission to
search for biosignatures of Mar-
tian life, past or present. This as-
trobiology mission is currently
under development by the ESA
in collaboration with the Rus-
sian Federal Space Agency (Ros-
cosmos)/ http://www.esa.int/
Our_Activities/Space_Science/
ExoMars_ESA_and_Roscosmos_
set_for_Mars_missions/.

The program includes sev-
eral spacecraft elements to be
sent to Mars on two launches.
The ExoMars Trace Gas Orbiter
(TGO) and an EDM stationary

lander called ‘Schiaparelli’ are
planned for 2016. The TGO will
deliver the ESA-built station-
ary lander and then proceed to
map the sources of methane and
other gases on Mars and in do-
ing so help select the landing
site for the ExoMars rover to be
launched in 2018 on a Russian
heavy lift Proton launch vehicle.
/http://apnews.excite.com/ar-
ticle/20140327/DACQ6UHGO.
html/. The TGO will feature four
instruments and will also act as
the communication relay satellite
for the follow up rover. In 2018
a Roscosmos-built lander is to
deliver the ESA-built rover to the
martian surface.

EarthCARE — Studying the
roles of clouds and aerosols in
our climate. Launch date: 2018.
EarthCARE is a planned joint
European/Japanese (ESA/JAXA
(Japan Aerospace Exploration
Agency) /NICT(National Insti-
tute of Information and Commu-
nications Technology) satellite,
which will study to what extent
do clouds and aerosols influence
global warming and will address
the need for a better understand-
ing of the interactions between
cloud, radiative and aerosol pro-
cesses, that play a role in climate
regulation. /http://www.esa.int/
Our_Activities/Observing_the_
Earth/The_Living_Planet_Pro-
gramme/Earth_Explorers/Earth-
CARE/.

The James Webb Space Tele-
scope (JWST), previously known
as Next Generation Space Tele-
scope (NGST), is a flagship-class
space observatory under con-
struction and scheduled to launch
in October 2018. The JWST will
offer unprecedented resolution
and sensitivity from long-wave-
length (orange-red) visible light,
through near-infrared to the
mid-infrared, and is a successor
instrument to the Hubble Space
Telescope and the Spitzer Space
Telescope. While Hubble has a
2.4-meter (7.9 ft) diameter mir-
ror, the JWST features a larger
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and segmented 6.5-meter (21 ft)
diameter primary mirror and will
be located near the Earth — Sun

L2 point. A large sunshield will
keep its mirror and four science
instruments below 50 K (-220°C;
—370°F). In gestation since 1996,
the project represents an interna-
tional collaboration of about 17
countries led by NASA, and with
significant contributions from
the European Space Agency and
the Canadian Space Agency. It is
named after James E. Webb, the
second administrator of NASA,
who played an integral role in the
Apollo program

/http://www.jwst.nasa.gov/
people.html/.

The Meteosat (MTG) sat-
ellites are geostationary meteo-

rological satellites operated by
EUMETSAT under the Meteosat
Transition Programme (MTP)
and the Meteosat Second Gen-
eration (MSG) program. The
process is aimed at capturing the
foreseeable needs of users of EU-
METSAT’s satellite data in the
2015-2025 timeframe.

Earth Explorer 7: Following
ESA’s Call for Ideas for the sev-
enth Earth Explorer in 2005 and
the subsequent selection in 2009
of three missions — Biomass,
CoReH20 and PREMIER — to
undergo feasibility study, the
Biomass mission was selected in
May 2013 to go forward as ESA’s
seventh Earth Explorer.

Biomass aims to provide, for
the first time from space, P-band

synthetic aperture radar (SAR)
measurements that are optimised
to determine the amount of bio-
mass and carbon stored in the
world’s forests, with greater ac-
curacy than ever before.
Biomass is scheduled for
launch in 2020. The Biomass
mission will provide crucial in-
formation about the state of our
forests and how they are chang-
ing. The data will be used to fur-
ther our knowledge of the role
forests play in the carbon cycle.
Exploiting the unique sensitiv-
ity of P-band SAR, together with
advanced retrieval methods,
maps of forest biomass and for-
est height will be generated, at
a resolution of 200 m. In addi-
tion, the mission will have an ex-
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perimental ‘tomographic’ phase
to provide 3D views of forests
[http://www.esa.int/Our_Ac-
tivities/Observing_the_Earth/
The_Living_Planet_Programme/
Earth_Explorers/Future_mis-
sions/Biomass/.

Earth Explorer 8: As a result
of the Call for Proposals for the
eighth Earth Explorer, released
in October 2009, the Florescence
Explorer (FLEX) and CarbonSat
missions have been approved.

The FLuorescence EXplorer
(FLEX) is a planned mission
by the ESA to launch a satellite
which will monitor the global
steady-state chlorophyll fluores-
cence in terrestrial vegetation.
FLEX was selected for funding
on 19 of November 2015 and will
be launched in 2022. FLEX aims
to quantify photosynthetic activ-
ity and plant stress by mapping
vegetation fluorescence. Atmo-
spheric concentrations of CO2
and CH4 have been increasing
as a consequence of human ac-
tivity, as outlined in the most
recent assessment by the Inter-
governmental Panel on Climate
Change. Reducing the emission
of these gases is considered one
of the most important environ-
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mental challenges of the 21st cen-
tury. A better understanding of
sources and sinks at regional and
sub-seasonal scales is paramount
in addressing this challenge. This
will allow identification of the
processes that control the rate of
increase in atmospheric concen-
trations of these gases and their
potential impact on the future
climate.
http://www.esa.int/Our_Ac-
tivities/Observing_the_Earth/
Earth_Explorers_overview

USA satellites (USA des-
ignations have been assigned
to 246 space missions, not all of
them active now):

Galaxy 14 — Galaxy 14 is
an American geostationary com-
munications satellite that was
launched by a Soyuz-FG rocket
from Baikonur at 23:28 UT on
13 of August 2005. The 2,100 kg
satellite carries 22 C-band tran-
sponders to provide entertain-
ment and information services
to cable channels and direct-to-
home receivers in North and
South America /http://nssdc.gsfc.
nasa.gov/nmc/spacecraftDisplay.
do?id=2005-030A/

GOES 12, known as GOES-
M before becoming operational,
is an American weather satellite
which is part of the US National
Oceanic and Atmospheric Ad-
ministration’s Geostationary Op-
erational Environmental Satellite
system. From its high-altitude geo-
synchronous orbit, GOES 12 keeps
a constant watch on weather con-
ditions in most of North America.

LANDSAT — The Land-
sat program is the longest-run-
ning enterprise for acquisition
of satellite imagery of Earth.
On July 23, 1972 the Earth Re-
sources Technology Satellite was
launched. This was eventually
renamed to Landsat. The most
recent, Landsat 8, was launched
on February 11, 2013. The instru-
ments on the Landsat satellites
have acquired millions of images.
The images, archived in the Unit-
ed States and at Landsat receiv-

ing stations around the world,
are a unique resource for global
change research and applications
in agriculture, cartography, geol-
ogy, forestry, regional planning,
surveillance and education, and
can be viewed through the USGS
‘EarthExplorer’ website.

EDUCATION

Space exploration not only
stimulated interest to education,
but also allowed to use magnifi-
cent technical equipment, such as
broadcasting and television sat-
ellites for educational purposes.
Broad masses of Earth’s popula-
tion can receive through a general
global educational and profes-
sional system extensive knowl-
edge and technical training on
the use of world space connection
systems and satellite television.
The worldwide television network
with 100 percent coverage of the
population of the planet, will be
that new technical tool which will
make all people on Earth equal lis-
teners of the same audience.

Hubble Space Telescope

One of the impressive exam-
ples of space technology applica-
tion for education is the Hubble
Space Telescope.

The Hubble Space Tele-
scope is a space telescope that
was launched into low Earth or-
bit in 1990 and will continue to
operate as long as its systems are
running well. With a 2.4-meter
diameter mirror, Hubble’s four
main instruments observe in the
near ultraviolet, visible, and near
infrared spectra.

In 1975, ESA began to work
with NASA on the plan that
would eventually become Hubble.
U.S. Congress approved fund-
ing for the telescope in 1977. The
birth of the reusable Space Shuttle
provided a new mechanism for
delivering such a telescope into
space./http://www.davidreneke.
com/hubble-telescope-may-oper-
ate-until-2018/.

Hubble haw captured im-
ages of over 3,000 galaxies, too
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distant to be detected by other
telescopes. In addition to gazing
at the early universe, Hubble also
helped astronomers gauge how
much time had passed since the
Big Bang. By measuring a special
kind of pulsing star known as a
Cepheid variable, they were able
to narrow down the age of the
universe from its pre-HST range
of 10 to 20 billion years to a more
precise 13.7 billion years. In ad-
dition to galaxies, the Hubble
Space Telescope also examines
individual stars in various stages
of their evolution — from the
clouds of dust that form infant
stars to the corpses of those long
since detonated, and those in
between. It has even been able
to peer outside our galaxy, the
Milky Way, and into its neigh-
bors, the Magellanic Clouds and
Andromeda Galaxy. More chal-
lenging to see than stars are plan-
ets orbiting other suns. In 2008
Hubble captured pictures of the
planet Fomalhaut b, the first time
an extrasolar planet was directly
imaged in visible light. High
resolution images taken of Jupi-
ter, Saturn, and even Pluto can
provide insights that can only
be topped by planetary probes
circling the planets. Images from
the HST allow scientists on Earth
to monitor changes in the plan-
et’s atmosphere and surface. In
orbit for more than two decades,
the Hubble Space Telescope has
provided scientists with a greater
understanding of the planets,
galaxy, and the whole universe.
Among the Most Amazing
Hubble Discoveries and research
projects are :

e  Creating a 3-D map of
mysterious dark matter.

e Discovering Nix and
Hydra, two moons of Pluto.

e  Helping determine the
rate of the universe’s expansion.

e  Discovering that nearly
every major galaxy is anchored
by a black hole.

e  Helping refine the age
of the universe

http://www.space.com/15892-
hubble-space-telescope.
html#sthash.JfxguUeD.dpuf

SPACE EXPLORATION OF

PLANETS, SATELLITES

AND ASTEROIDS

«Humans will NOT survive

another 1,000 years on our frag-
ile planet», said on 11 of April,
2013, Stephen Hawking. Stephen
Hawking also said that the colo-
nization of outer space is key to
the survival of humankind, pre-
dicting it will be difficult for the
world’s inhabitants «to avoid di-
saster in the next hundred years.»
«We are entering an increasingly
dangerous period of our history,»
said Hawking. «Our population
and our use of the finite resources
of planet Earth are growing expo-
nentially, along with our technical
ability to change the environment
for good or ill. But our genetic
code still carries the selfish and
aggressive instincts that were of
survival advantage in the past. It
will be difficult enough to avoid
disaster in the next hundred
years, let alone the next thousand
or million. Our only chance of
long-term survival is to not re-
main lurking on planet Earth, but

to spread out into space», Hawk-
ing said. This is why he favors
manned — or as he puts it, «per-
soned» — space flight and en-
courages further study into how
to make space colonization pos-
sible./http://www.huffingtonpost.
ca/2011/11/18/stephen-hawking-
space-exploration_n_1101975.
html, 11/18/2011/

http://www.dailymail.co.uk/
sciencetech/article-2307418/
Professor-Stephen-Hawking-plea-
space-exploration-claims-hu-
mans-survive-1-000-year-fragile-
planet.html#ixzz2qdzU52sV

The 21st century has seen
increasing numbers of disas-
ters and increasing numbers of
people affected by those disas-
ters. The total number of natural
disasters reported each year has
been steadily increasing in recent
decades, from 78 in 1970 to 348
in 2004. These disasters include
droughts, tsunamis, hurricanes,
typhoons and floods / Courtney
Brown, The 21st Century Urban
Disaster Humanitarian Assis-
tance CHF International /www.
alnap.org/pool/files/2012-chf-ur-
ban-disasters.pdf/.

One of disaster threats is
asteroids. The odds of person-
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ally getting killed by an aster-
oid are not that high: about 1 in
75,000. The thing about aster-
oids, though, is that while it’s
very unlikely that Earth is going
to be hit by one capable of do-
ing significant damage, if it does
happen, it’s going to trigger bad
times for a lot of people—mil-
lions, if not billions. That 1 in
75,000 means that you're almost
twice as likely to die from a glob-
ally destructive asteroid impact
as you are from either an earth-
quake or a lightning strike. The
ESA and NASA have a good un-
derstanding of the importance of
finding and (hopefully) avoiding
asteroids, and they’re joining
forces on an Asteroid Impact &
Deflection Assessment mission
called AIDA. The objective of
this mission is awesome: to slam
a spacecraft into an asteroid with
as much force as possible, and
see what happens. This is not the
first time that a spacecraft delib-
erately crashed into an asteroid.
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In 2005, the Deep Impact space-
craft launched a 370-kilogram
copper-cored impact vehicle at
the 6-km-wide comet Tempel-1.
That impact changed the orbit of
the comet by something like 10
centimeters.

The AIDA mission has a
similar structure to Deep Impact.
It has two primary components:
an observatory called AIM (As-
teroid Impact Mission) being de-
veloped by ESA, and an impactor
called DART (Double Asteroid
Redirection Test) being devel-
oped by NASA. AIM will launch
out towards a near-Earth asteroid
called Didymos. Didymos was
chosen because it’s super easy to
reach from Earth, and is about
800 meters in diameter. Didymos
also has a little moon (Didymoon)
which has a diameter of 150 m.
The moon is going to be the tar-
getasteroid because any change in
its orbit will be easier to measure
and it’s actually more effective to
move the moon and then let the

moon’s new orbit shift the orbit
of the binary system as a whole.
NASA will be sending DART on
a much more direct course since
it won’t have to sneak into orbit
around Didymos. Instead, it'll
smack into Didymoon at just over
6 kilometers per second (13,400
miles per hour), abruptly convert-
ing most of its roughly 300 kg of
mass into a stupendous amount
of energy. The hope is that when
all the dust settles, AIM will be
able to measure a change in Didy-
moon’s orbital velocity of about
half a millimeter per second. Giv-
en enough time, even that minus-
cule a shift could be signficant. If
everything runs on schedule, AIM
will launch in 2020 and the DART
impact will happen in 2022.This
direct approach is just one way by
which we might be able to deflect
an asteroid from impacting Earth
impact; NASA is going to try a
gravity tractor in 2020, for exam-
ple. All we can do is experiment
and practice, because when the
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time comes, a failure of the tech-
nologies that NASA, ESA, and
others are developing could mean
anything from the obliteration of
an entire city to the collapse of
civilization, to the total extinction
of the human race /http://spec-
trum.ieee.org/tech-talk/aerospace/
space-flight/esa-and-nasa-will-
try-to-smash-an-asteroid-out-of-
orbit-in-2022/.

Earthquakes

More than 13,000 people are
killed each year around the world
by earthquakes, and almost 5 mil-
lion have their lives affected by
injury or loss of property. Add to
that $12 billion a year in econom-
ic losses to the global economy
(the average annual toll between
1980 and 2008). Understand-
ably for some time scientists have
been asking if earthquakes can
be predicted more accurately. A
network of satellites orbiting the
earth is able to detect an impend-
ing earthquake by monitoring our
planet’s ionosphere.

Kosuke Heki, a geophysicist
at Hokkaido University in Sap-
poro, Japan, first got interested
in the subject when he spotted
an increase in the total electron
content of the ionosphere—the
charged outermost layer of the at-
mosphere—above Tohoku about
40 minutes before the magnitude
9.0 earthquake struck in 2011.
Heki had long used GPS data to
study ionospheric responses to
earthquakes, which occur when
the sudden movement of Earth’s
crust reverberates through the
atmosphere. Ionospheric dis-
turbances interfere with the
communication between GPS
satellites and receivers, leav-
ing a fingerprint at specific ra-
dio frequencies that research-
ers can tease out /http://www.
sciencemag.org/news/2015/12/
can-electric-signals-earth-s-at-
mosphere-predict-earthquakes/.

One of the innovators is
the Jersey-based company Terra
Seismic, which uses satellite data
to predict major earthquakes

anywhere in the world with 90%
accuracy. Although the company
was launched in 2011, the sys-
tems have been in testing since
2004, using data from the US,
European and Asian satellite
services, as well as ground based
instruments, to measure abnor-
malities in the atmosphere caused
by the release of energy and the
release of gases, which are often
detectable well before the physi-
cal quake happens. It uses open
source software written in Py-
thon and running on Apache web
servers to process large volumes
of satellite data, taken each day
from regions where seismic activ-
ity is ongoing or seems imminent.
Custom algorithms analyze the
satellite images and sensor data to
extrapolate risk, based on histori-
cal facts and combinations of cir-
cumstances that have previously
led to dangerous quakes. Terra
Seismic CEO Oleg Elshin said,
«Thanks to our unparalleled satel-
lite Big Data technology, in many
cases we can forecast major (mag-
nitude 6+) quakes from one to 30
days before they occur in all key
seismic prone countries». /http://
www.forbes.com/sites/bernard-
marr/2015/04/21/big-data-sav-
ing-13000-lives-a-year-by-predict-
ing-earthquakes/#7e86e3e9282c/
Finding Individuals for Di-
saster and Emergency Response
(Finder system) is a satellite sys-
tem that detects people trapped
under collapsed buildings due
to an earthquake, analyzes their
condition and gives exact data on
the location and health condition
of the trapped people.
Measuring from a dis-
tance even minor fluctuations
of heartbeat and breathing of a
human being under the rubble,
used the same type of signal
processing as for making small
changes in the motion of a
spacecraft. «NASA uses a similar
signal for the automatic tracking
of the spacecraft Cassini-Huy-
gens, which is currently inves-
tigating rings and moons of the

planet Saturn», said James Suite,
head of the NASA Laboratory,
«adapted for use in the Finder
ground rescue operations. This
space technology can save hu-
man lives» /http://www.space.
com/24274-robosimian-four-
footed-robot-competes-at-darpa-
challenge-video.html/.

Why do people need to fly
into space? Today, with many of
the tasks performed in orbit by
robots, and when interplanetary
flights are fully automatic, many
people wonder: why send people
into space, risking their lives, if,
instead the work can be done by
an automatic station? Satellites
and orbital stations perform a lot
of work in space. But this is only
the machine and the machine
needs maintenance. In the course
of the operation of a spacecraft
emergency situations often arise
and cannot be resolved by use of
machines — they require human
hands and intelligence. This is
for example what happened with
the automatic orbital observa-
tory «Hubble». Already during
the first week after its launch,
scientists discovered a defect in
its optical system due to an error
during the installation technique.
Mirror replacement in orbit was
impossible and to bring the tele-
scope back down to earth for re-
pair was too expensive and time
consuming. A special correct-
ing device was then developed
and the device was installed by
people — members of the first
expedition «Hubble service». The
«Hubble» design presupposes
service in orbit. Service was per-
formed during spacewalks from
the space shuttle. A total of four
expeditions for maintenance of
the telescope «Hubble» were car-
ried out (one of them was divid-
ed into two flights): first in 1993,
the second in 1997 and 1999, the
third in 2003, the fourth in 2006.
Participants in these expedi-
tions carried out repair work and
equipment upgrades on board.
Human involvement is necessary

Kocmuueckne nccneaoBaHust u texHonorum /3-4/ 2015-2016

41



42

.\ B e SPACE

not only to correct the faults of
orbital machines. The tasks as-
signed to the International Space
Station (ISS), notably research,
are also impossible to perform
without the participation of
people. The research mentioned
includes the study of biologi-
cal processes in conditions of
weightlessness, the testing of new
pharmaceutical technologies, the
testing of new materials and de-
vices for use in space.

Advantages of manufactured
goods in an environment
outside a planetary
atmosphere

Industrial processes that
cannot be readily reproduced
on Earth.

Raw materials can be collect-
ed and processed from other bod-
ies within the solar system at a low
expense (compared to the cost of
lifting materials into orbit). Items
too large to launch on a rocket can
be assembled in orbit for use in
orbit space manufacturing. That
implies a need to collect the req-
uisite raw materials at a minimum
energy cost. Near-earth asteroids
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(Phobos, Deimos) and the lunar
surface have a much lower delta-v
compared to launching the mate-
rials from the surface of the Earth.

Unique differences between
the properties of materials in
space compared to the same
materials on Earth.

a) Control of convection in
liquids or gasses and the elimina-
tion of sedimentation. Also, the
environment allows enhanced
growth of larger, higher-quality
crystals in solution.

b) The ultra clean vacuum of
space allows the creation of very
pure materials and objects. The
use of vapour deposition can be
used to build up materials layer
by layer, free from defects.

c) Surface tension causes
liquids in microgravity to form
perfectly round spheres. It is very
useful when perfect spheres of
consistent size are needed for an
application.

d) Space can provide read-
ily available extremes of heat and
cold. Sunlight can be focused to
concentrate enough heat to melt
the materials, while objects kept
in perpetual shade are exposed
to temperatures close to absolute
zero. The temperature gradi-
ent can be exploited to produce
strong, glassy materials.

Extraterrestrial sources for
minerals

The drive to set up a mining
operation on an asteroid is a mat-
ter of simple economics. While
building an asteroid mine will
cost billions of dollars, it will be
far cheaper than carrying supplies
from Earth to the moon or Mars.
Spacecraft would have to carry
food and supplies for the mining
crew and the equipment for the
mine. Newly developed space-
crafts should make landing on
an asteroid possible. After all, we
have already landed on the moon
and some asteroids pass by Earth
closer than the moon. A space-
craft going to an asteroid would
need less rocket power and fuel
than one going to the moon.

The comets and asteroids are
the objects that could be most eas-
ily exploited for their raw materi-
als. Itis not presently cost effective
to mine these minerals and then
bring them back to Earth. How-
ever, these raw materials could
be used in developing the space
structures and in generating the
rocket fuel that will be required
to explore and colonize our solar
system in the twenty-first centu-
ry. It has been estimated that the
mineral wealth resident in the belt
of asteroids between the orbits of
Mars and Jupiter would be equiv-
alent to about 100 billion dollars
for every person on Earth today.
Whereas asteroids are rich in the
mineral raw materials required to
build structures in space, comets
are rich resources for the water
and carbon-based molecules nec-
essary to sustain life. In addition,
an abundant supply of cometary
water ice could provide copious
quantities of liquid hydrogen and
oxygen, the two primary ingredi-
ents in rocket fuel. It seems likely
that in the next century when we
begin to colonize the inner solar
system, the metals and minerals
found on asteroids will provide
the raw materials for space struc-
tures and comets will become
the watering holes and gas sta-
tions for interplanetary spacecraft
(Lewis, John S. Mining the Sky:
Untold Riches from the Asteroid,
Comets, and Planets. Addison-
Wesley, 1996).

Mining asteroids is some-
thing of a conjecture at this time.

There are many valuable
minerals to be harvested in near-
ly every asteroid. In addition to
iron and nickel there are deposits
of gold, platinum, and palladium
in many asteroids. Astronomers
have used certain tests to hypoth-
esize the existence of these min-
erals, but since asteroids were
formed in the same way as the
Earth, it only makes sense that
these minerals are there.

There are three classes of
asteroids: C-type, S-type, and M-
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type. More than 75% of them are
C-type which are very similar to
the sun, just less volatile. The S-
type are the ones that definitely
contain iron, nickel, and magne-
sium but also contain gold, plati-
num, and palladium. The third
class of asteroids are the M-type.
They contain iron and nickel.

High-grade platinum-group
metal concentrations have been
identified in an abundant class
of near-Earth asteroids known
as LL Chondrites. The potential
existence of a high-value aster-
oid-derived mineral product is
examined from an economic
perspective, in order to assess the
possible impacts on long-term
precious metal supply. It is hy-
pothesized that extraterrestrial
sources of platinum group met-
als will become available in the
global marketplace in a 20-year
time frame, based on current
trends of growth in technology
and increasing levels of human
activities in near-Earth space
(Anstett, T.F., Bleiwas, D.I., and
Sheng-Fogg, C., (1982), Platinum
Availability — Market Economy
Countries: A Minerals Availabili-
ty System Appraisal, U.S. Bureau
of Mines Information Circular
8897, United States Department
of the Interior, Washington,
D.C., 16p.)

Extraterrestrial water and
water-bearing minerals are of
great importance for support-
ing future human activities in
space. The presence of water is
thought to be one of the neces-
sary conditions for the formation
of life as we know it. Further-
more, the long-term survival of
human-staffed bases on other
planets is critically dependent
upon the existence and exploita-
tion of an easily reached water
source. Water is found through-
out the outer solar system on
satellites (Clark and McCord,
1980; Clarket al., 1984), Kuiper
Belt Objects (KBOs) (Brown et
al.,1997), and comets (Bregman
et al., 1988; Brooke et al., 1989)

as ice, and on the planets as va-
por (Larson et al., 1975;Encre-
naz et al., 1999). It is also found
bound into minerals(as well as
at the polar caps) on Mars (Sin-
ton, 1967; Blaney,1991; Bell and
Crisp, 1991), Europa (McCord
et al.,, 1999),and some asteroids

Feldspars Pyroxenes

Anorthite CaAl2Si208 Diopside Hedenbergerite

Albite NaASi308 MgCaSi206 FeCaSi206

K-Feldspar KASi308 Enstatite Ferrosilite
Mg28i206 Fe28i206
Wollastonite Ca25i206
(not a true pyroxene)

Olivines Oxides
100%Fo 100%Fa Ilmenite FeTiO3
0%Fa 0%Fo Chromite FeCr204
P
Forstrerite ~ Fayalite
Mg28i04  Fe2SiO4

(Lebofsky, 1978; Feierberg et al.,
1981, A. S. Rivkin,E. S. Howell,F.
Vilas,L. A. Lebofsky, 2003).
Moon sources

This image /Image Credit:
ISRO/NASA/JPL-Caltech/Brown
Univ/of the moon is from NA-
SA’s Moon Mineralogy Mapper
on the Indian Space Research
Organization’s ~ Chandrayaan-1
mission. It is a three-color com-
posite of reflected near-infrared
radiation from the sun and illus-
trates the extent to which differ-
ent materials are mapped across
the side of the moon that faces
Earth. Small amounts of water
and hydroxyl (blue) were detect-
ed on the surface of the moon at
various locations. This image il-
lustrates their distribution at high
latitudes toward the poles. Blue
shows the signature of water and
hydroxyl molecules as seen by a
highly diagnostic absorption of
infrared light with a wavelength
of three micrometers. Green
shows the brightness of the sur-
face as measured by reflected in-
frared radiation from the sun with
a wavelength of 2.4 micrometers,
and red shows an iron-bearing

mineral called pyroxene, detected
by absorption of 2.0-micrometer
infrared light.

Major Lunar minerals

In this image, an early min-
eral map derived from different
reflected light, or spectral sig-
natures, measured by NASA’s
Moon Mineralogy Mapper on
board the Indian Space Research
Organization’s Chandrayaan-1
spacecraft. The green, purple and
blue areas are covered with iron-
rich lava flows. The red and pink
regions contain the mineral pla-
gioclase. Plagioclase is an impor-
tant series of tectosilicate miner-
als within the feldspar family. The
series ranges from albite to anor-
thite endmembers (with respec-
tive compositions NaAlSi308 to
CaAl2Si208), where sodium and
calcium atoms can substitute for
each other in the mineral’s crys-
tal lattice structure. The Apollo
program brought back 381.7 kg
(841.5 1b) of lunar surface ma-
terial, most of which is stored
at the Lunar Receiving Labora-
tory in Houston, Texas. Lunar
rocks are in large part made of
the same common rock form-
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ing minerals as found on Earth,
such as olivine (Fe,Mg)SiO4,
pyroxene(Ca,Fe,Mg)Si206,
plagioclase((Na,Ca)Al2Si208),

plagioclase feldspar(Ca,Na)
(AlSi)408. (anorthosite). Pla-
gioclase feldspar is mostly found
in the lunar crust, while pyrox-
ene and olivine are typically seen
in the lunar mantle.

The mineral ilmenite is
highly abundant in some mare
basalts, and a new mineral
named armalcolite ((Mg,Fe2+)
Ti205) was first discovered in
the lunar samples.

Elements known to be pres-
ent on the lunar surface include,
among others, oxygen (O), silicon
(Si), iron (Fe), magnesium (Mg),
calcium (Ca), aluminium (Al),
manganese (Mn) and titanium
(Ti). Among the more abundant
are oxygen, iron and silicon.

Highland Regolith element
Wt. %: oxygen 44.6, silicon 21,
aluminium 13.3, calcium 10.7,
iron 4.87, magnesium 4.55, so-
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dium 0.31, titanjum 0.31, chro-
mium 0.085, potassium 0.08,
manganese 0.0675, phosphorus
0.05(fig.). The exact composition
varies from site to site, and pos-
sibly from sample to sample at a
given site. Regolith composition
is discussed in detail in the Lunar
Sourcebook (McKay, D., et al,
«The Lunar Regolith,» Chapter
7, Lunar Sourcebook, Heiken, G.,
Vaniman, D., and French, B., eds.,
pp. 285-356, Cambridge Univer-
sity Press, Cambridge, 1991) .
Moon dust composition:The
oxygen content is estimated at
42%, Silicon 20% Iron 12%, Cal-
cium 8.5%, Aluminum 7.3%,
Magnesium  4.8%, Titanium
4.5%, Sodium 0.33%, Chro-
mium, 0.2% Manganese 0.16%,
Potassium 0.11%, Sulfur 540
ppm, Carbon 200 ppm, Ni-
trogen 100 ppm, Hydrogen 40
ppm, Helium 4 28ppm Helium
3 0.01 ppm . Carbon and nitro-
gen appear to be present only in
trace quantities from deposition

by solar wind. Mare Regolith ele-
ment Wt.%: oxygen 41.7, silicon
21.2,iron 13.2, calcium 7.88, alu-
minum 6.97, Magnesium 5.76,
titanium 3.1, sodium 0.29, chro-
mium 0.26, manganese 0.17, po-
tassium 0.11,phosphorus 0.066.

Neutron spectrometry data
from the Lunar Prospector in-
dicate the presence of hydrogen
(H) concentrated at the poles (
S. Maurice, W. C. Feldman, D. J.
Lawrence, O. Gasnault, R. C. El-
phic, and S. Chevrel, Lunar and
Planetary Science XXXIV (2003).

Nearly the entire lunar sur-
face is covered with regolith, bed-
rock being exposed only on very
steep-sided crater walls and the
occasional lava channel. The rego-
lith is generally from 4 to 5 meters
thick in mare areas and from 10
to 15 meters in the older highland
regions (Heiken et al. (1991) Lu-
nar Sourcebook, a user’s guide to
the Moon. New York: Cambridge
University Press. 736p. ISBN
0-521-33444-6).
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Below this true regolith is a
region of blocky and fractured
bedrock created by larger im-
pacts, which is often referred to
as the «megaregolith». «Lunar
dust» generally connotes even
finer materials than lunar soil,
the fraction which is less than 30
micrometers in diameter.

The studies of lunar mare soil
show bulk oxide content, which is
dominated by SiO2, FeO, TiO2,
A1203 , MgO, and CaO [Papike
et al, 1991]. These elements are
found in minerals such as olivine,
pyroxene, and ilmenite (FeTiO3).
Distribution of those oxides on the
Lunar studied by different authors.
For example BrucAe. Campbell,
B. Ran the work ( Hawke, Tomas
W. Thompson, JOURNAL OF
GEOPHYSICALR ESEARCH,V
OL. 102,N O. E8, PAGESI1 9,307-
19,32A0,U GUST 25, 1997) show
distribution of TiO2 in different
mare regions. Regolith miner-
als from Moon and Mars can be
used for production of different
materials such as cast basalt, glass
and glass fiber, cement, oxygen,
silicon, bricks, metals, alloys, ce-
ramic materials /G.Xanthopoulou.
Development of new processes for
in-situ resource utilization (ISRU)
on Moon and Mars, Space re-
search &Technologies, N1, 2013,
p.24-40/.

A fusion-powered rocket
could cut trip to Mars down to
months

Although it has recently
become popular to discuss the
possibility of sending people to
Mars, what is often not men-
tioned is how long the trip will
take using current technology.
According to NASA, the overall
trip would take a year to three
years round trip, depending
on the speed of the spacecraft.
But now a group of researchers
claim to have propulsion tech-
nology that could cut the one-
way travel time down to just a
few months.

Researchers from the Uni-
versity of Washington, along with

a company called MSNW, have
published papers that describe
a type of fusion propulsion that
would allow spacecrafts to travel
to Mars in as little as 30 to 90 days.
According to the research group,
their method of fusion would be
achieved by “compressing the
hydrogenic fuel by magnetically
driving barrel size rings of lithium
metal radially inward, compress-
ing the fuel to high temperature
and density. These converging
rings merge to form a shell that
compresses and ignites the fu-
sion  fuel...»/http://www.dvice.
com/2013-4-9/new-fusion-pow-
ered-rocket-could-cut-trip-mars-
down-months, April 9, 2013/

By reducing the amount of
time passengers spend in space,
fusion propulsion could help as-
tronauts avoid muscle and bone
loss, as well as potential cancer
risks associated with exposure to
cosmic rays. And, if the group’s
findings turn out to be solid, this
development could also dramati-
cally improve the prospects of
realizing the oft-mentioned colo-
nization of Mars.

Fission-ignited fusion sys-
tems have been operational — in
weapon form — since the 1950’s.
Leveraging insights gained from
the weapons physics program, a
Z-Pinch device could be used to
ignite a thermonuclear deuteri-
um trigger. The fusion neutrons
will induce fission reaction in a
surrounding uranium or thori-
um liner, releasing sufficient en-
ergy to further confine and heat
the fusion plasma. The combined
energy release from fission and
fusion would then be directed
using a magnetic nozzle to pro-
duce useful thrust. This type of
concept could provide the effi-
ciency of open cycle fusion pro-
pulsion devices with the relative
small size and simplicity of fis-
sion systems and would provide
a radical improvement in our
ability to explore destinations
across the solar system and be-
yond./ Rob Adams, NASA Mar-

shall Space Flight Center, pro-
posal to NASA 2013 for NIAC,
Pulsed Fission-Fusion (PuFF)
Propulsion  Systemhttp://www.
nasa.gov/content/pulsed-fission-
fusion-puff-propulsion-system/#.
UtkXMtK1ZcR/

Apparently, such fission-
ignited fusion systems research
is funded by NASA through its
Innovative Advanced Concepts
Program. The NASA Innova-
tive Advanced Concepts (NIAC)
Program nurtures visionary
ideas that could transform fu-
ture NASA missions with the
creation of breakthroughs —
radically better or entirely new
aerospace concepts — while en-
gaging America’s innovators and
entrepreneurs as partners in the
journey. NIAC projects study
innovative, technically credible,
advanced concepts that could
one day «Change the Possible»
in aerospace /http://www.nasa.
gov/directorates/spacetech/niac/
index.html#. UtkVLtK1ZcQ)/.

Space exploration has recent-
ly been put on the back-burner in
many countries due to the global
financial crisis that has resulted
in major spending cuts. How-
ever, exploration will and must
continue, especially considering
Hawking’s dire prediction. NA-
SA’s Kepler mission, for exam-
ple, has been discovering scores
of potentially habitable planets/
http://www.dvice.com/2013-4-15/
stephen-hawking-humans-must-
escape-earth-or-perish/. And with
new technology, such as fusion-
powered rockets, the journey to
those planets could be possible in
the future. It's what we do today
that will get us there: let’s contin-
ue to look to the stars. Scientific
knowledge has value beyond the
measurements of cost, the cost
for space exploration isn’t actually
very high, many discoveries have
been made as a result of space ex-
ploration, investment in explora-
tion is necessary for progress. M
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HocMHUuecKue TeXHONorMu
Ha cny:x0e uenoBeuecTBa

3a mocnemame 30-40 et

MHEHJ€ O TOM, YTO peanusaliysa
HPOrpaMM II0 KOCMUYECKMM MC-
CTIeIOBaHVAM SIBJIACTCA JOPOTUM
YZIOBOTILCTBIEM, CTAJIO JOBOILHO
nonynApHeIM. CTOPOHHUKM 3TOM
TOYKM 3PEHMs YBEPEHDI, 4TO JIy4-
1lIe TIOTPATUTD JICHbIY Ha OTPOM-
HOe KOJIMYEeCTBO HepelIeHHbIX
3eMHBIX IIpOOJIeM, YeM Ha KOC-
Moc. CrefoBaTe/IbHO, OCBOEHE
HOCTIeTHET0 HeOOXOMMMO UCKITIO-
YUTb M3 CHMCKA HPYOPUTETHBIX
3a7ad ¥ OTPAHMYMTBLCSA JIMIID
KOMMEDPYECKMMM 3aIyCKaMy Te-
JIeKOMMYHUKALVIOHHBIX CITyTHU-
KOB U OpOUTaIbHBIMM MOJIETAMU
B OKOJIO3eMHOM ITPOCTPAHCTBeE.
MHorue U3 CTOPOHHUKOB Ta-
KVX B3IVIAZIOB JyMaloT: 3a4eM Tpa-
TUTD JIEHbIM, UCCIIEAYs IPOCTPaH-
CTBO M MCKaTh BOfy Ha Mapce,
KOT/Ia y4eHble MOTYT 3aHVMATbCS
HaxoxpeHyeM 6Gomee 3¢dexTys-
HBIX CIIOCOGOB IIONyYeHVsA SHep-
TV VI IPOVI3BOZICTBOM IIPOJYKTOB
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FanuHa KCAHAONYJNO

WHCTUTYT HaHOHaYKM M HaHOTEXHonoruin, Mpeuns
e-mail:g.xanthopoulou@inn.demokritos.gr

IIUTAaHNA 1A MWDUIMOHOB TOJIO-
JAIOLIMX Ha 3eMHOM Illape? 3aueM
PacxofioBaTh TaK MHOTO BpeMEHN
U (QUHAHCOB Ha VCCIeNOBAHMA
ApyTMX IUIaHeT, KOIfla Mbl Tak
MaJIO 3HaeM O COOCTBEHHOIA?
Kpome TOro, HamoMmHaT
HEKOTOPbIE, BOIIPOCH 9KOHOMM-
4eCKOJ 11e7lecO0OPasHOCTH 1 aK-
TUBHOTO PasBUTUA KOCMOCA Tec-
HO CONpSDKEHBI C Ipo6reMaMu
9KOJIOTMYECKONl  6e30ITaCHOCTH.
o 97-99% Beca pakeTHBIX KOH-
CTPYKUMI — TOIUIMBO, KOTOPOE
3arpAsHAET OKPY>XKAIOLYIO Cpefy
(TerrTvy M A30THBIN TETPAOKCUA),
a TaKxKe (parMeHTBl CTyIeHeIL.
Hanpumep, y aMmepukaHckoii pa-
KeTbl-HOCUTeNA «CaTypH 5» mo-
7Tle3Has HarpysKa IIpM BLIBOZIE Ha
3eMHyI0 opbuTy 6blIa OKO/IO 4%
or oOIelt Macchl IpM CTapre, a
y Marrma — mumb oxomo 1%
/http://www.nasa.gov/mission_
pages/station/expeditions/
expedition30/tryanny.html/.
bonpumHCTBO MPOTUBHMUKOB
U3ydeHNsA KOCMOCa MHOTO TOBO-
PAT ¥ 00 M3MEHEHMM IIpUOpUTe-
TOB B HAyYHO-VCCIIEJ0BATENbCKON
KocMOHaBTMKe. Hampumep, o
IIOJTHOJ1 ee 3aMeHe Ha 6oJiee fiellre-
Bble 11 6e30IacHble OeCIMIOTHBIE
mporpammbl. Ecth Taroke pamm-
KajIbHble TOYKM 3PEHMA: 3a IIO7-
HOe IIpeKpallieHne MUCCIeOBaHNIt
Ja/IbHETO KOCMOCA, AKOOBI OHMU
Janeky oT peanbHOCTH. Hampu-
Mep, CTPOUTENTbCTBO JIYHHOI! 6a3bl
B 2025-M mm mocagka Ha Mapc
B 2035-M rofly HEBO3MOXKXHbBI; I
TOBOPUTD, KONOHM3auuyu Mapca
— Hecepbe3Ho, TaK KakK /7l 9TOro

HeT pecypcoB.
YuuteiBass TOT (aKT, UTO
TAKOTO MHEHMS IIpUjiepXKuBa-
I0TCA aXKe IIPaBUTE/IbCTBEHHBIE
CTPYKTYPbl HEKOTOPBIX BEMYIUX
CTpaH, TaKoe HeraT¥BHOE OT-
HOIlIeHMe K M3y4eHMIO KOcMoca
TpeOyeT cepbe3HOro aHaINn3a,
TaK KaK MOXKET CTaTb TOPMO30OM
B cdepe KOCMUYECKNX VICCIIENO-
BaHMIT 1 OYYIIEro YeoBeyecTsa.
Hanporus, cTOpPOHHUKM OC-
BOEHUSI KOCMOCA CYMTAIOT, YTO
HayJHOe 3HaHME VIMeeT OTpOM-
HYI0 LIEHHOCTD, ¥ CTOMMOCTD OC-
BOEHUsI KOCMOCA Ha CaMOM [iejie
He OYeHb BBICOKA, TaK KaK MHO-
TUe OTKpPBITUsA OBUIM CHeTaHbI B
pe3y/nbTaTe TaKMX MCCIeOBAHMUIL.
Takum o06pa3oM, IPOTUB-
HMKM OCBOEHMS KOCMOCA U TaXke
MHOTVIE CTOPOHHMKM UMEKT
OYeHb CMYTHOE IIPeJICTaBJIEHNE O
3HAYEHUM KOCMUYECKUX UCCIIe-
JNOBaHUI, MBI PEIIVIN B JAHHO
CTaTbe IpOaHAMN3MPOBATh He-
KOTOpbIe pe3y/IbTaThl JICCIENO-
BaHNI U X BaXKHOCTD JI/IsI BCETO
yenoBedyecTBa. Kpome roro, B yc-
JIOBUAX HpOXO)KD,'eHI/IH OITIACHBIX
NIPOILIECCOB Ha HALIEN IIIAHETE U
YIpo3 U3 KOCMOCA, O4eHb Ba)KHO
00BACHUTD, KaK Ba)KHBI KOCMII-
YecKye MCCIefoBaHMsA JId YIyd-
LIeHVA )KU3HY, PeLIeHN I MHOTUX
JKM3HEHHO BaXKHBIX IpoO/IeM U
Take CIIaCEeHNS YeTOBeYeCTBa —
COXpaHeHMs Halllell ITaHeThl.
Yro maer mogsAIM KOCMO-
HaBTUKa?
KocmoHaBTMKa CTUMYNUpy-
er (aHTasMIO U MCCIEROBAHUA B
Pa3IMYHBIX HAIIPAB/IEHMAX Hay-
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k. C IepBOro Imojera YeoBeKa
B 1961 rogy 536 KOCMOHAaBTOB/
ACTPOHABTOB Y3 pasHbIX CTpaH
OTBKWIVCh IIOKOPUTDb KOCMMYe-
CKOe IIPOCTPAaHCTBO. BoBrevenne
B 9TOT IIpoLiecC Bce OOJBIIEro
KO/IMYeCTBA CTPaH O3HAYaerT, 4To
OCBOEHIe KOCMOCa B HacTosiiiee
BpeMsi IpuoOperaeT MHOMCTMHE
[7100a/IbHBIN  XapakTep. 3Hauu-
Te/IbHBINI BK/IAf, B €r0 M3y4eHue
BHecma MKC  (MexpgyHapogn-
Hasg KOoCcMmMYecKas cTaHnus, 14
CTpaH-y4acTHUL)  http://www.
astronautix.com/project/iss.htm/.

B 2010 ropy 6b110 peleHO
ncnonbzosatb MKC kax MuHuU-
MyM fio 2024 ropa.

/https://en.wikipedia.org/
wiki/International_Space_
Station_program/.

MKC ob6ecneuniBaer yHM-
KaJIbHble YCTIOBMSA JIsi HAayIHBIX
OTKPBITUIL, KOTOpble He MOTYT
OBITb OCYIIECTB/IEHBI Ha 3eM-
ne. PesynbraThl MCCIeTOBaHMI
OpObMTaNbHO nmabopaTropun
IPUBOAAT K MHOTOYMCIIEHHBIM
1300peTeHNsAM ¥ HaljeJleHbl Ha
yaydllleHne XU3HU Ha 3eMIIe.

Ecim  paccmarpuBarh  sko-
HOMIYECKYI0 1IelleCO0OPasHOCTD
OCBOEHNMSI KOCMOCA, TO Te3UC O
«IPE3MEPHOCTI»  PACXOfIOB  Ha
KOCMMYECKIie IIPOTPaMMbl IO
CpPaBHEHMIO C OOLMMM pacxo-
[amyi, BBIIJLIANAT HECOCTOSITE/b-
HbIM. Hanpumep, co30anue xoc-
Mmuueckoz0 meneckona «Xa66m»
cmouno $1,5 mapo /http://www.
space.com/15892-hubble-space-
telescope.html/. Tns cpasnenus
6100mem HACA 2014 cocmasun
$17.647 mapo, unu oxono 0,5%
om (pedepanvrozo Grodxcema
CIIA  /https://en.wikipedia.org/
wiki/Budget of NASA/. [pyeoii
npumep 011 CPABHEHUA: MOILKO
utecmv OHeil B0eHHOl Kamna-
Huu 6 Vpaxe coomeemcmeyiom
cmoumocmu npoekma «Xa66m»
/http://usgovinfo.about.com/
library/weekly/aairaqwarcost.
htm/.

Kocmmueckue —TexHomMOrNM
OTKpPBIBAIOT ~ OOLIMPHbIE BO3-
MO>KHOCTM [JIsI PEeLIeHUs] MHO-

I'MX Ba)XHBIX 3ajadv, HAIIpUMED,
CTPOUTENIbCTBO COJTHEYHBIX
¢depm Ha Jlyre /G.Xanthopoulou.
Development of new processes
for in-situ resource utilization
(ISRU) on Moon and Mars,
Space research &Technologies,
N1, 2013, p.24-40/, uyto B mep-
CIIEKTVBE MPUBELET K PelIeHNI0
9HepreTUYecKoil MpoOiIeMsl Ha
3emne. Hacenenne 3emmm pac-
TeT, ¥ MbI JO/DKHBI y)XKe ceifdac
AyMaTb O IIOCIEACTBUAX 3TOTO
IpolLiecca, peuraTb HpoOIeMsl
BO3MOXXHOTO IIepece/ieHNs JIIo-
Tieii Ha IpyTyie IIaHeThl.

Kocmuyeckme TeXHOMOTUM
Y>K€ BOLI/IM B HAIly IIOBCEHEB-
HYIO XM3Hb, PaCCMOTPUM HEKO-
TOpbIE 113 HUX.

JIEKTPOHNKA

CucremsI cBA3U

CoBpeMeHHBlE  KOCMMYe-
CKIEe TEeXHOJIOTMM Ka4Ye€CTBEHHO
HOBBILIIAIT CKOPOCTh, 3pek-
TUBHOCTb, HAOEKHOCTb CBA3N

" [ananasoH nepenalm I/[H(i)Op-
Manuy BO BCe YTOJKM 3€MHOTO
mapa. Ilepemada TeneBM3MOH-
HBIX IIPOrPaMM IIPOMBBOAUTCA C
IIOMOIIbIO CHYTHMKOB. A CIIyT-
HMKOBaA CHCT€Ma HaBUTrauum

He TO/IbKO 3KOHOMMNT BpeMs U
Zenaer BOXKIEHMe M000ro Buma
TPaHCIOPTa KOMQOPTHBIM, OII-
TUMM3UPYs MApIIpyThl B pas-
NMMYHble IYHKTbl Ha3HaueHMs,
HO 1 OYeHb BayKHa /1A CIIaCeHMs
>)KM3Hell. Bce atm TexHonorum,
KaK 1 COTOBbIE, I CIIYTHUKOBBIE
TenedOHBI, MHTepHeT, Ludpo-
BbI€ Yachl IIPUIUIA B IOBCETHEB-
HYIO JKU3Hb U3 KOCMIYECKIX VC-
CIIeJIOBAHMIL.

HoBaa  mpomblieHHas
peBoMIOINA

3D neyatb — HOBOE peBO-
JIIOVIOHHOE TIPOU3BOACTBO —
CHauaja MCIONMb30BAIACh /I
OBICTPOrO KOMMpOBaHMA. 3a MO-
CTIefiHIe HECKOJIBKO JIeT TeXHOJIO-
TUA IPOABUHYIACH 3HAUNTETBHO
Briepesl. Ee cranmm mcnonb3oBaTh
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B U3TOTOBJIEHMV [ieTajeil peak-
TUBHBIX JIBUTaTeslell, aBTOMO-
Owel, IOBEMUPHBIX U3HENII,
00yBHM, OHEX[bI, MMIUIAHTAHTOB
Y MHOTOTO Jpyroro. 9Ty yAUBMU-
TE/IbHYIO TE€XHOJIOTMIO UCIIONb3Y-
10T VIS HeYaTy MeTa/UINYecKuX,
HO/IMMEPHBIX,  KepaMMYecKUX,
TEKCTWIbHBIX, CTEK/IAHBIX, Oe-
TOHHBIX U JiepeBsAHbIX u3pemmit. B
6mpkariem 6yaymem 3D npuH-
TEPBl CMOTYT Ile4aTaTb W3JeINs
U3 Pa3IMYHBIX MAaTepuanoB /
http://www.huffingtonpost.com/
daniel-burrus/.

Mspenua Ha sTOoM  oTo
ObUM TOKa3aHbl B JIOHOHCKOM
My3ee Haykm 15 oxrsabpst 2013
rofja. MexpayHapogHble — 9KC-
neptel 13 EBpomerickoro koc-
mumgeckoro arenrcrsa (EKA) wu
crpadn EC (Bxmrouaer 28 mpo-
MBILUUIEHHBIX ~ IapTHEPOB IO
Bceit EBpore) mpepcraBwm ca-
Mblil GOJIBIION B MUpE IIPOEKT
1o mpuMeHeHuio 3D-TpuHTEpOB
WA TPOM3BOLICTBA BBICOKOTEX-
HOJIOTMYHBIX U3JE/NII U3 MeTall-
Jla C MMHVMMAJIbHBIMIU OTXO[AMM

KocMuueckne nccnegoBanust u texHonormm /3-4/ 2015-2016

M  MaKCUMaJbHOM TMOKOCTBIO
http://www.space.com/23240-3d-
printing-space-photos-amaze-

program.html/, /http://www.
space.com/25706-3d-printing-
transforming-space-travel.
html#sthash.PQcld92a.dpuf].

Temepp KOCMOHaBTaM Ha
MexnyHapogHOi KOCMMIYECKO
CTaHIIMM He TIPUJETCA JKIATh
MecAIlaMM 3allaCHBIX dJacTeil ¢
3emmu. Bmecro aroro oHm Mmo-
IyT MCIonb30BaTh 3D-mpuHTEp,
KOTOpBI paboTaeT B HEBECOMO-
CTH M BIEepBbIe ObIT yCTAHOBJIEH
Ha MKC 17 Hos6ps 2014-ro
[N M3TOTOBJIEHNA VHCTPYMeEH-
TOB U JleTasniell, B KOTOPBIX OHU
Hyxpatorcsa  /http://www.space.
com/27790-zero-gravity-3d-
printer-space-station.html/.Ta-
KM o6pasoM, 3D-mpunrepst
moMoryT uccnefosanusam Coi-
HEeYHOI CUCTeMbI, fleflasl UX Me-
Hee 3aBMCUMbIMM OT 3¢6MHOI UH-
TyCTPUINL.

Crenyanmucrst TIPOBENN
Ba)KHeIIINe SKCIEePUMEHTHI II0
3D-mevaTu ¢ MCIO/NIb30BaHMEM

METa/UINIeCKOr0 MOPOLIKa, II0-
JIy4€HHOTO M3 METeOpUTa U CO-
CTOSILIETO M3 HMKeJs, KobampTa
u xemesa /http://www.space.
com/31553-asteroid-metal-3d-
printing-test-planetary-resources.
html#sthash.iZEvHvSr.dpuf/.

O0Ho u3 camvix O0OMbULUX
npeumyutecmeé 3D-newamu —
U320moeneHue  CIONHHbIX Oe-
maneii, Hanpumep, muma-
H06020 WAPUKA CO C/IONCHOTL
enympenneii zeomempueii. Ta-
Ky10 cmpyKmypy He603MOMHO
nomyuums  UHLIM  Menooom,
nonvie WAPUKY NOTYHAIOMC
HeBEPOAMHO TlecKUMU U O4eHb
npouHvLIMU, HMO Oeniaem ux om-
JIUMHBIM Mamepuanom 0ns pas-
Holx KoHcmpyKkuuii. Hampumep,
I CBEPX/IETKUX CIyTHUKOB
/http://www.space.com/25706-
3d-printing-transforming-space-
travel.html#sthash.4WGs4Q8p.
dpuf].

3D-npuHTEp MCHONMB3yeTCs
I MBTOTOBJIEHMSI Kepammde-
CKUX JieTasieit 6e3 TpeluHooopa-
30BaHMsI (YTO HEJIETKO CHeaTh




NMPUKNTAQHASA [L(oleu o], 111 7] ¢.Y

PV TPOU3BOJCTBE CTIOXKHBIX Ke-
PaMUYECKUX M3JIeNUii APYTUMU
MeTopiamu). Jlerkue, IpoYHbIe, C
HM3KOVI TEITIONIPOBOJHOCTBIO —
OHU WMEATbHO IIOAXOAAT IS
IIPOM3BOAICTBA CaMOJIETOB N
pakeT. OTO OTKPHITUE OTKPbIBA-
eT [iBepb HOBOMY KJIacCy Kepa-
Mudeckux uspennmit. Hampumep,
BBICOKOTEMIIEPaTYPHbIM TeIlIO-
3aILMTHBIM IIOKPBITVAM WK Ke-
paMudecKuM GpOpCyHKaM ABUIa-
Tes1elt CBepX3BYKOBBIX CAMOJIETOB
http://www.space.com/31516-
3d-printed-ceramics-next-gen-
spaceships.html~~HEAD
=pobj~~number=plural
# sthash.n3t7bmdP.dpuf/.
3D-nmpuHTEpHl AKTUBHO NC-
nonb3yloT uHxeHephl EKA. C
nomompio  3D-o6opynoBaHus
CO3JAIOTCA MacIITabHBIE MOJe-
M KOCMMYECKUX Kopabreit, po-
60TOB, cTpoeHmit ;A OymyLeit
KusHu Ha Mapce. Vx mpume-
HSAIOT JJIS M3TOTOBJIEHUS CIIOX-
HBIX JeTaneil (pakeTHbIe COILTa,
KaMepbl CrOpaHMsA, BIPBICKIBA-
IOL[JIe YCTPOJICTBA C [YAMETPOM

romoBku 25 MM 1 150 otBepcT-
AMY MVKPOHHOTO JMaMmeTpa),
000pymoBaHMA I/IA TeCTHPOBa-
HMA U MSTOTOBJICHMA KOCMUYe-
ckmx ammapatos /http://www.
space.com/25706-3d-printing-
transforming-space-travel.
html#sthash.PQcld92a.dpuf/,
http://www.space.com/25706-
3d-printing-transforming-space-
travel. html#sthash.PQcld92a.
dpuf].

BBC CIIA B Hostbpe 2015
rofia 3aKIOYMIN C YHUBEp-
cutetoMm JI>koHca  XONKuHCa
KOHTpakT Ha $545 TbICc. A/t
IPOU3BOLCTBA C  IIOMOIIBIO
3D-npuHTEpa KaMep OXJIaXK[e-
HMA I KUAKOCTHBIX paKeT-
HBIX JBUIaTeNleil /www.space.
com/22568-3d-printed-rocket-
engine-test-video.html/.  VimeH-
Ho B HACA cpenanu mnepsyio
HONBITKY 110 WCIIONb30BAHMIO
3D-nmevaTu 1A M3TOTOB/IEHMA
pakeTHBIX pBuratenein /http://
www.space.com/31102-air-
force-3d-printing-rocket-engines.
html#sthash.iNpkfzo5.dpuf/3D-

Printed Rocket Part Passes Biggest
NASA Test Yet /.

CaMmblit GOBIION IO BENMN-
ynHe, msrotosneHHslii B HACA,
3D-nevaTHblii paKeTHbI KOMIIO-
HEHT — 3TO MHXXEKTOP PaKeTHO-
IO [BUIaTeNA, KOTOPBI IIPOLIE
cepbesHble UCIbITaHuA B LleHTpe
KOCMUYECKIX TII07IeTOB uM. XK.
Mapmanna B ropoe XaHTCBULL,
mrata Anabama. TO IPOU3OLIIO
22 asrycra 2013 roga. Taxoit uH-
JKeKTop reHepupyer B 10 pa3 60/1b-
LIYIO TATY, YeM TI000i1 NHXKEKTOP,
cenaHHbI 3D-1me4yaTHBIM CIT0CO-
60M paHee. TOT YCIIELIHBIT TECT
3D-1ne4aTHOTO PaKeTHOTO MHXKEK-
TOpa JOKa3bIBaeT, YTO JaHHAA VH-
HOBAI[MOHHAS TEXHOJIOTYS MOXKET
6BITH VICIIONB30BAHA I CHIDKE-
HUSA CTOMMOCTHU IT0JIeTa KOCMIYe-
CKX aIlllapaToB.

3D neyaTp Ha Mapce

ITockonbKy CTpOUTENBCTBO
6a3pr Ha Mapce yxe 3aIaHIPO-
BaHO, Y4eHble pa3pabaTbIBAIOT
IJTaH MCIoMb30oBaHmsa 3D mewatu
IJIA CTPOUTENBCTBA Pa3INYHbBIX
00BEKTOB  (YKpPBITHS, TeIUIN-
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Iibl, [IPOMBIIUIEHHBIE 3[AHVS) U
IPOM3BOJCTBA IIPOSYKTOB M-
TaHMsA Ha MOBepXHOCTH Mapca.
OO6bekTbl OYAyT CTPOMTBCA Ha
OCHOBE MapCHUaHCKOTO PEerojmTa
" nbAa, IIA UX MCIIO/TIb30BAHNA
Hy)XHO OyJeT IpMUBE3TH COOT-
BeTCTByIOLIee  00OpyHZOBaHIE.
bproc MakkeHsyu, OcCHOBaTelb
Mars Foundation, opranusanmnu,
LI€/IbI0 KOTOPOI SIB/ISETCS CO3J5a-
Hyie U 9KCIUTyaTalisi [epBOTo 110-
CTOSIHHOTO IIOce/ieHns Ha Mapce,
ckasam: «KimoyoM K >KM3HM Ha
Mapce sBsIETCA UCIIOB30Ba-
HJe CBIpbsi, KOTOPOE TaM eCTb»
http://www.space.com/23059-
3d-printing-mars-colony.html/.
HACA yxe BpIOpanu Tpex Io-
GenyTerneil KOHKypca 110 AM3ail-
Hy 3D-neyaTHBIX ITOMeIIEHN, B
KOTOpBIX OymyT »nTh Ha Mapce
Oyny1ye acTpOHABThL.
[Mupammpa 6ymer mocTpo-
€Ha M3 MapCHMAHCKOTO JIbJa U
CIYXUTb 3aIUTON OT pajma-
M, 3amumas oburarenenn u
pacTeHus http://www.space.
com/30854-nasa-3d-printed-
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mars-habitat-contest-winners.
html#sthash. TrfnVoVO.dpuf/.
Takum o6pasom, 3D medars Mo-
JKeT CTaTh KIKUYOM K KOJIOHM3a-
uuu Mapca.

Muxkpounnsl

Kocmuueckne — TeXHONMOTUMU
[am MUPY MUKPOI/IEKTpOMeXa-
Hudeckme cucrembl (MOMC) u
HAHO3JIEKTPOMEXaHNYEeCKIe CH-
crembl (HOMC). Yun npepcras-
nsiet c060it MOMC->KUIKOCTHYIO
CTPYKTYPY, IIOPBI KOTOPOIJI CEIeK-
TUBHO OTOMPAIOT HEOOXOAVIMbIE
MOJIeKy/IbL. BeposTHO, B 6ynyiem
pasMeppl TAaKMX YUIIOB CylIe-
CTBEHHO YMEHBIIATCS, T.K. pa3BH-
BaeTcA npousBoacTeo HOMC —
HaHOXXUJKOCTHBIX CTPYKTYP,
CIIOCOGHBIX BBIBIIATH U COPTH-
posatb JHK, PHK, 6emku u npy-
THe MOJIEKY/IBL.

Croenmanucrtel  aMepUKaH-
CKOTO  KOCMMYECKOTO  LieHTpa
nM. Mapmawra (Marshall Space
Flight Center) pasBuBaroT Tex-
HOJOTUIO IO CO3JAaHMI0 OMOXU-
MIYEeCKOil /TabopaTopun B 4uIe.
Ona mpencrasysier coboit cre-

K/IIHHYIO IUIACTVHY, PasMepoM
He 06obllle MOHETBI, COfepKa-
I[YI0 XUTPOYMHOE IIepeIlIeTe e
KallWUIAPOB /A MCCTIELyeMBbIX
PacTBOPOB, B KOTOPYIO BIleYara-
HbI SHCKTPI/I‘{CCKI/Ie KOMIIOHECHTBI.
Amom npubop yice MOKHO Ha-
36amb MATEHLKUM 1y00M 6 Me-
ouyune. Cerogus, YT0ObI IIOHATD
MPUUVHY 00Ie3HN, MAIMEHTA OT-
MIPAaB/IAIOT CAABaTh GONBIIOE KO-
JIMYECTBO aHAMN30B. IIpOXommT
HECKO/IBKO [JHEN, IPeXfe dYeM
CTaHOBUTCsI M3BECTE€H MMATHO3.
C Oannoii mexnonozueti 00-
CMAamouHo 63AMmv KAnmw Kpo-
8U y nayueHma u noMecmumv
ee 6 wun. IIpu6op 6 cocmosruu
obecneuumv ouenv Ovicmpuoil,
He00po2oil U camvlii MOUHDII
ouaznos.

http://www.novomedicina.
ru/index.php?page=pagee
pageid=185

WNCC/IEQOBAHNA 3EMJIN

B cBA3M C DapHMKOBBIM
9¢peKTOM yUeHble WHTEHCHB-
HO OTCIEXUBAIOT Pe3y/IbTaThbl
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[esITENbHOCTY  CIIyTHUKOB, W3-
yYAOUMX HAIly IUTaHeTy: Ha-
IIpaBJIeHMs U CUITY BETPOB, OKe-
aHMYECKUX TeueHUil, KoaebaHus
TeMIlepaTyp, POCT DPAacTeHUit u
MHoroe apyroe. CeropHs cryT-
HUKJ YYacTBYIOT B IIOBCEJHEB-
Hol kusHu. Koz0a xomume
y3HAMb NPOZHO3 N0200bl, NO-
cMompemv HOB0CIMYU UMY HATL-
mu HyxHoiii aopec Ha Google
Maps, 6vL Oenaeme o, 4uMO
6vI710 Obl HE803MONCHO 6e3 as-
MoMAmMu3upo6anHoil cnymHu-
K080il cucmemvl, HAX00SULelicS
Ha opbume 3a comHu MunL HAO
éauueii 201106011.

IIporuos morogsl

Ha xocmmueckoit craHIum
BeNyTCsl OllepaTuBHble HabIo-
JeHUs 3a TIOTOJHBIMU SBJIEHUA-
MM, KOCMOHABTbI MOTYT OBICTPO
maBaTh MH(OpPMALNMIO, He JOXNI-
JAsiCh CIEUMaIbHOI 06paboTKM
mereontdopmarmu.  Iporso-
3I/IpOBaHI/Ie II0TrOJpl, yparaHOB
" OIIaCHBbIX HITOPMOB C IIOMO-
b0 CIYTHMKOBOI MHGOpMa-
IO CracaeT >XKM3HUM U IIOMOTaeT
TOTOBUTBCA K SKCTpeMa}IbHI)IM
curyauyuaM. CHyTHUKOBas Me-
TEOPOJIOTUsL SIBJIAETCS ONHUM U3
Haubosee IOKa3aTe/lbHbIX IIPU-
MEpOB HpPUMEHEHUs] KOCMude-
CKIX TEXHOJIOTWIT /ISl TOTPeOHO-
CTell 4eToBevecTBa.

Kocmuueckas reonormst

OHa urpaer BeAyIIyIO pOIb
B OOHapy)XeHUM 3aKOHOMep-
HocTell $OpMMpOBaHMA U pac-
IIpefieieHNsl TIO/Ie3HBIX VICKOIIa-
€MbIX, COHeI}’[CTByeT I/IHTeI‘paI_U/H/I
OT[Ie/IbHBIX JIAHHBIX O IIPUPOJ-
HBIX IIPOLIECCaX, MPOMUCXONAINX
Ha IUIaHeTe.

CenbcKoe U JIECHOE XO3i-
CTBO

Stu cepsl MOTYIAOT MHO-
ro BaXHOI MHGOPMALUM OT UC-
KYCCTBEHHBIX CITYTHUKOB 3eMIIN.
CpaBHeHIe CHUMKOB, C/le/TaHHBIX
B pasHOe BpeMs, [IdeT BO3MOX-
HOCTb M3YYUTb IIPOLIECCHI BOC-
IpefcKa-
3aTb 3aIlachbl pa3HI/I‘IHbIX BIUIOB
JPEBECHBIX IIOPOJ, OIPENENNUTDH
PalOHA/IbHBIE YCTIOBUS BBIPYO-

CTAaHOBJICHUA JI€COB,

KI1 lepeBbeB, INIAHNPOBATh ONTH-
MajIbHOe PasBUTIE JIECHOJ IHpo-
CrnyTHUKOBbIE
IaHHble UTPAIOT 0COOYI0 POTb B

MBINIJICHHOCTU.

Jie7ie OXpaHbI 7IECOB OT IT0XKAPOB.

EBpomneiickaga mnporpamma
CIIyTHHKOBOTO JVCTAaHIIVIOHHO-
T0 30HAMPOBaHMA OblTa Iep-
BOJI IIPOTpaMMOIl HaOTIOfEeHNs
3eMIM Ha IIOJAPHOI opbure.
ITepBblit CIIyTHUK OBUT 3aIylleH
17 miona 1991 roma, B renmo-
CUHXPOHHOJI TIO/IAPHOI OpouUTe
Ha BbicoTe 782-785 xm. ERS-1
OCYIeCTB/IANT MacCUBHBIE Ha-
OmofieHNsT 32 [OBEPXHOCTHIO
3emnmm (3emiieir, BOMOIL, JIBIOM,
aTMocdepoit) ¢ MCIOIb30BAHN-
eM pPas3/MYHBIX IPUHIVIIOB W3-
MepeHusa. 336-pHeBHas ERS-1
muccus (Teomesmyeckas Muc-
Cysi) MO3BO/IMIA OCYIIECTBUTH
OaruMerpuio (M3MepuUTb IIyoM-
HbI 03€p WM OKEaHOB) 3eM/n U
reoupaa (BbmyKnoﬁ 3aMKHYTOM
IIOBEPXHOCTY, COBIIAJAIOILEN C
IIOBEPXHOCTBIO BOABI B MOPSX
U OKeaHaX B CIIOKOIHOM COCTO-
AHUM Y HepHeHAMKYIAPHON K

HaIpaB/IeHNIO CUIBL TSDKECTU B
mo6oJi ee TOUKe) Hajl MOPAMMU C
JICIIOIb30BAHMEM PafyIOTIOKaLIM-
OHHBIX BBICOTOMEPOB.

ERS-2 6p11 3amyuien 21 ampe-
s 1995 roga. Bo MHOrOM 1moxo-
>xmit Ha ERS-1, oH 6b11 ocHaleH
YCOBEpILIEHCTBOBAHHBIMI IIPU6O-
paMu ¥ [OTIONHUTENbHBIM IIPU-
6opom GOME (3xcneprmeHT 110
[7100a/IbBHOMY MOHUTOPUHIY 030-
Ha), CKaHVPYIOLIMM CIIeKTpOMe-
TPOMETPOM B Y/IbTPadrO/IeTOBOI
¥ BUIVIMOVM OOIacTy, CIIELVasI-
3MPYIOIIMMCA Ha aHAIN3€e XJIOPO-
¢uTa ¥ pacTUTEIBHOCTH.

Envisat  (Environmental
Satellite — Jxomormyeckmii
cmyTHUK) Obu1 samymen EKA
1 mapra 2002 roma. 91O KpyI-
HeJIINT CIyTHUK HaOMofeHNs
3emu. Lenb paborsr Envisat —
ucciefoBaHue 3eMin B I7IO-
6anbHOM MaciuTabe, obecrede-
HJ€ HEIpPEepbIBHOCTU eBPOIIeil-
CKOJ CITyTHMKOBOJ CUCTEMBI.
CHOyTHUMK OCYLIECTB/IAN JIOTOI-
HUTE/IbHBIE HAOMIONEHMA I
9KOJOTMYECKUX VICCIeNOBaHMNI,

KOCMOHABTUKA
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XuMMUM aTMocgepsl, MPOLECCOB

paspylleHss 030HOBOLO CJIOS,
Ouornornyeckoit okeaHorpadui,
TeMIIepPATyPBhI OKeaHa U ero IjBe-
Ta, BETPOBBIX BOJIH, IWAPOJIO-
ruu (BIaXKHOCTM, HAaBOJHEHMI),
Ce/IbCKOTO XO3sMICTBA ¥ Cafjo-
BOJICTBA, OIIACHBIX INPUPOJHBIX
SIBTIEHNUIT, MOJENMPOBAHNS pe-
nbeda (C MCIOMB30BaHMEM WH-
TepdepoMeTpun), MOHUTOPUHTA
MOPCKUX II€peBO30K, 3arpsi3He-
HUsL aTMocgepbl, MOHUTOPUHIA
KOJIMYeCTBA CHeTa I JIbfia.

Earth Explorers (Vccneno-
Bare/m 3emm) — 9T0 6osee Mer-
KUe CIYTHVKY C MCCIefjOBaTeNb-
CKUMU MUCCHSIMY TI0 U3YIEHUIO
arMocepsr, 6mocdepsl, rugpoc-
depsl, kpuocdepsl 1 Heip 3eM-
7. B 11e710M, aKIjeHT fieaeTcst Ha
IIOJTy4eHNe TONIO/THUTENIbHOM MH-
¢dopmManum 0 B3aMMOJENICTBUAX
MEXJy 9TUMM KOMIOHEHTaMy U
BJIVISTHUY Y€/IOBEYECKOII JiesITeNb-
HOCTY Ha TIPUPOJKHbIE HPOLIECCHI
3emmu. Muccun Earth Explorer
mensArca Ha fiBe: «Muccus supo»

KocMuueckne nccnegoBanust u texHonormm /3-4/ 2015-2016

(ciyrauxu GOCE, ADM-Aeolus,
EarthCARE) mHaneneHHas Ha
KOHKpeTHble 3aflaull, MMeEIolIle
6O/IBIIION HAYYHBI UHTEpeC, U
«Mmccrsa BOSMOXKHOCTb» — JIA
pellleHnss  SKOJNIOTUMYeCKUX  3a-
mau (crytHrkn SMOS, CryoSat,
Swarm).

GOCE (VccnenoBanue rpa-
BUTAIIMOHHOTO TIONA VM OKeaHa).
CrytHux 6bU1 3amyineH 17 map-
ta 2009. ITo pesynbratam msMme-
pPEeHMil TPaBUTALMIOHHOIO IO/
3eMitut OBIT CMOJIETIVIPOBAH Ie€ONT
¢ GecrperieffeHTHOI TOYHOCTBIO
U TIPOCTPAHCTBEHHBIM paspellle-
HueM. OTU JaHHbIE PaCIINpPIIN
HalllX 3HaHMA O UMPKY/LALNA Te-
JeHMiT B OKeaHe, KOTOpble UTPAIOT
K/TIOYEBYIO POJIb B TEIZIOOOMeHe
Ha IUIaHeTe, M3MeHeHU! YPOBHel
Mopell ¥ BHYTPEHHMX IIPOLIeCCOB
3emmn. PesynbraThl M3MepeHmMit
GOCE raxke BHECTM 3HAYUTEND-
HBIVi IIPOTPECC B F€OME3NI0

/http://www.esa.int/Our_
Activities/Observing_the_Earth/
GOCE/.

SMOS crytHuK 6bUT 3aiy-
meH 2 Hos6pst 2009 ropa u sAB-
JISIeTCsl aKTMBHBIM IO CUX IIOP,
u3ydaeT U3MEHEHMs KIuMara
II0 OTHOLIEHUIO K YCKOPEHMIO
BO#HOTO IuKa. lenpio Myuccun
ABIIAETCSA M3MEpeHMe BJIaXKHO-
CTIU HOYBBI ¥ COTIEHOCTU OKeaHa,
cosfjaHMe KapThl JaHHBIX. [laH-
HBle 110 3TUM TIeO(pU3NIECKUM
mapaMerpaM MMEIOT K/I04YeBOe
3HaueHUe B YIy4IIeHUU KiIN-
MAaTO/NOIM4eCKOr0  IIPOTHO3MU-
poBaHMA, MOHVMAHUU BOJHOTO
IVIKJIa, JJAl0T HOBBIE MOAXOAbI K
npuobpeTeHNno 3HaHMII 00 u3-
MEHEHMAX KIMMaTa, a TakokKe
MOHMTODMHIY 3aIlacOB IIPECHON
BOABI IUIaHeTHl. JJaHHbBIE BIaX-
HOCTH TIOYBBI TPeOyeTcs [/Ist Iu-
JOPONIOTMYECKNX WCCIEeJOBaHNA,
a JlaHHBIE O COJIEHOCTM OKeaHa
SBIIAIOTCA JKU3HEHHO Ba>KHBIMU
IJIsL YIydlIeHNs Hallero IOHM-
MaHUA UMPKY/ALUM OKEAHCKMX
tedeHmit  /http://www.esa.int/
Our_Activities/Observing_the_
Earth/SMOS/.
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CryoSat Obu1 3amymien 8
anperna 2010 ropa u ABA€TCA aK-
TUBHBIM 10 CuX mop. /http://www.
esa.int/Our_Activities/Observing
the_Earth/CryoSat/Sea_ice/. Muc-
CIA JAaHHOTO TIPOEKTa MOCBAIIeHa
U3MepEeHUIO TOMIIVHEI Tbfia B T10-
JIAPHBIX PerMOHaX, MOHUTOPVHTY
M3MEHEHMI JIbIoB B ['penmanmym
n AnTapkrupse. CryoSat n3mepsier
TaKXKe TOMILVHY JAperidyroiero
MOPCKOTO JIbia U IIOBEPXHOCTb
KOHTMHEHT/IbHBIX JISHOBBIX IIIM-
TOB, (PUKCHPYET Ce30HHBIE U TOJI0-
Bble MI3BMEHEHsI JIE[IOBOTO MTOKPO-
Ba 110 pernoHam. Jlannbie CryoSat
HOMOTYT OIpeleNINTh BKIAfI, KO-
TOPBINl AHTAPKTUYECKUI U TpeH-
JIAHZICKUIA JIefTHBIE IIUTHI BHOCAT
B IIOBBIIIEH)E YPOBHA MUPOBOTO
OKeaHa.

Tpu cnyramka Swarm 3a-
mymjeHsl 22 Hosiopst 2013 ropa
Ha opbury — oKono 490 kM
Hajl YpOBHEM MOpS U SIBJLIOTCS
aKTMBHBIMU 0 cux mop. Llenbio
Swarm  sABisAeTrcA  U3MepeHMe
CWIbI, HAIPaBJIeHUA M OCabire-
HIS MAaTHUTHOTO IO/ 3eMJIN TIO[
TEVICTBMEM COTHEYHOM pajyialiiiL.
CocTapjIeHHbIE [10 STUM Pe3y/IbTa-
TaM MOJIe/IV TeOMAarHUTHOTO HOJIA,
BO3MO>XKHO, C(DOPMUPYIOT HOBBIL
B3D/IAJ, Ha DIYOMHHBIE IIpolLiec-
bl 3eMy, lafiyT 6oyee Tryb6okoe
MIOHMMaHNe aTMOCEPHBIX IIpo-
IIeCCOB, CBA3AHHBIX C KIMMAaTOM
U TIOTOfIO¥A, @ TaKKe OYIyT MMeThb
[IpaKTUYecKoe IpVYMeHeHNe B ca-
MBIX Pas/IMIHBIX 00/1ACTSIX, TAKMUX
KaK, KOCMIdecKas IIOTofia Y pajy-
allMOHHASI OIIACHOCTD

/http://www.esa.int/Our_
Activities/Observing_the_Earth/
Swarm/.

Bymymue muccun

Crenyroliyie MUCCUU TTaHU-
pytorcss EKA B 6mmxaiiiiem 6y-
mymem: ADM-Aeolus, ExoMars,
EarthCARE, James Webb Space
Telescope, MTG, BIOMASS.

ADM-Aeolus (Muccuas —
arMocdepHas MHAMMKA, 3aYCK
B 2017 ropy). I'maBHOI Lenbio
9TON MUCCUY SIBIIACTCSA U3YIeHIe
[7106a7IBHOTO TIO/IsI TIPU3EMHOTO
BeTpa U CO3JaHue KapThl BETPOB

3emmn. OTa MMUCCHUA He TOJNIBKO
IPeflOCTABUT CTO/Nb HeOOXOnu-
Mble [JaHHble IS YIy4IIeHWU
KauecTBa IIPOTHO3a IIOTOfBI, HO
TakXe OymeT CI0COOCTBOBATh
IONITOCPOYHOMY  MOJEIUpPOBa-
Huio xuumata /http://www.esa.
int/Our_Activities/Observing_
the_Earth/The_Living_Planet_
Programme/Earth_Explorers/
ADM-Aeolus/.

ExoMars (9x306umomorus
Mapca). Ilepsbiit 3amyck B 2016
TOAy BK/IIOYAeT OPOUTAIBHBIIN U
CIIyCKaeMblil amIapar, BTOPOil B
2018-m — posep. ['maBHOI Le-
JIbIO SABJIAETCS MOUCK OMOCUTHA-
Typ IPOLUIOTO WIN HACTOAIIETO
MapCUaHCKOI XU3HNU. DTa MIUC-
CMA HaXOUTCA B CTailuM paspa-
6orku B corpysuudectBe EKA
¢ ODepepaTbHBIM KOCMMYECKNM
arerrcrBoM (Pockocmoc) /http://
www.esa.int/Our_Activities/
Space_Science/ExoMars_ESA_
and_Roscosmos_set_for_Mars_
missions/.

ExoMars Orbiter (TGO)
JOCTAaBUT CTallMOHAPHBIN MOCa-
mouHbli Mopynb «Ckuamapers-
JU», KOTOPBI IPUCTYIINUT K Kap-
TUPOBAHMIO CTOYHIKOB METaHa
U [pyrux rasoB Ha Mapce u mno-
MOXXeT BBIOpAaThb MeCTO HOCAJKIU
ona Mapcoxoma ExoMars. Ilo-
cnepHuit Oymer samyuier B 2018
rofly Ha POCCMIICKON paKeTe-HO-
cutene «IIporon» m Oygmer fo-
CTaBJIeH Ha IIOBEPXHOCTb Mapca

/http://apnews.excite.com/
article/20140327/DACQ6UHGO.
html/.

EarthCARE — wusydeHue
poimy 007IaKOB U a3po3ojieii B
HalleM Kiammare. [laTa samycka:
2018. EarthCARE sensemcs
NIAHOBbIM COBMECMHDIM €6PO-
neticKo-ANOHCKUM CHYMHUKOM,
Komopuviii 6ydem usyuamov, 6
KaKoii cmenenu obnaxka u as-
posonu enusom Ha 2n06anb-
Hoe nomenseHue, U 6Hecem
6K71a0 68 NOHUMAHUe 63aUMO-
Oeiicmeust mexoy obnaxkamu,
paouauuoHHbLIMU U A’pPo307b-
HbIMU npoueccamu, Komopovie
BTIUAIOM HA KIUMAM NaaHemblL

/http://www.esa.int/Our_
Activities/Observing_the_Earth/
The_Living Planet_Programme/
Earth_Explorers/EarthCARE/.

KocMmyecknii TelecKoI um.
Ixeitmca Ya66a (James Webb
Space Telescope, JWST) mepBo-
Hava/ibHO HasbiBaicst «Kocmu-
YEeCKMIT TeTeCKOIl HOBOTO ITOKO-
neHusi». SIBnsercs  rarmaHoM
Cpeny KOCMMYECKMX 00cepBaTo-
puii, HaXOZWUTCA B CTafiuM CTPO-
UTENbCTBA, IUIAHMPYETCS K 3aIly-
cKy B OKTsi6pe 2018 roma. dtor
Te/mecKon obecriednt Oecmperie-
JeHTHBIE YyBCTBUTENBHOCTb U
paspellleHrie IMHHOBOITHOBOIO
(opamXeBO-KpacHOTO) BUAUMO-
ro cBera, yepes 6mwkHio VK-
obmactp (14 000-4000 cm-1)
cpenneit VIK-o6mactu (4000-400
cM—1). OH CTaHeT MpeeMHMKOM
KOCMUYECKOTO TejlecKomna Xab6-
A M KOCMMUYECKOTO TeJleCKOIa
Spitzer.

ITpoexT mpepcraBsier Co-
60i1 IIOf MEXHAYHAPOZHOTO CO-
TPYAHUYECTBA 17 CTpaH BO I7IaBe
¢ HACA, npu copeiicrsuu Espo-
nevickoro n KaHaickoro Kocmm-
YeCKMX areHTCTB. [lepBUYHBIMU
sagayamu JWST aBnsorca: 060-
Hapy>KeHue CBeTa MePBbIX 3B €3]
U TalakTUK, cHOPMUPOBAHHBIX
nocie BonbIoro B3pbIBa, M3yde-
Hue GOPMMUPOBAHNUA U Pa3BUTHSA
raJlaKTUK, 3B€3]l, IVIAHETHDBIX CU-
CTeM ¥ IPOMCXOXK/IEHNsI )KU3HM.
Takxe «Y266» cMOXeT paccka-
3aTh O TOM, KOI[ja ¥ TJie Hadya-
7ach penoHmusanuA Beenenno n
4TO ee BBI3BAJIO hitp://www.jwst.
nasa.gov/people.html/.

Meteosat — reocranyoHap-
HBIE METEOpPO/IOTMYeCcKye CITyT-
HMKM, JjaTa 3ammycka: 2018.

Buomacca (Biomass) (myck
sammaHupoBaH Ha 2020 rop).
CryTHMK HalleJleH Ha IpUMeHe-
Hue PJIC c cuHTe3MpoOBaHHON
areprypoit. OH M3MepUT KOMu-
4ecTBO OGMOMAcChl M YITIEPOAa,
HAKOIUIEHHBIX B JIecax 3eMiu, C
6osIblIeil TOYHOCTHIO, YeM KOT-
ma-mibo mpexpe. JTU [aHHbIE
OynyT ucnoab3oBaHbl A Gop-
MUPOBaHMsI ITOHMMAHVS PONIN

Kocmuueckne nccneaoBaHust u texHonorum /3-4/ 2015-2016
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JIECOB B YITIEPOGHOM LIUKIIE,
o cosgmaHus 3D kapTel nec-
HOI 61MOMacchl ¢ paspeleHneM
200 ™. http://www.esa.int/Our_
Activities/Observing_the_Earth/
The_Living_Planet_Programme/
Earth_Explorers/Future_
missions/Biomass/.
UccnepmoBarens  ¢ryopec-
uenmym (Fluorescence Explorer
(FLEX) sBmsieTcst  CIIYTHUKOM
EKA, xoropblit 6yner 3amyleH B
2022 ropy. Byner cneguth 3a r710-
6anbHOI (rryopeciieHIelt X1o-
poduia y HaseMHOI pacTUTeb-
HOCTU U JaBaTh KOJIMYECTBEHHYIO
OLICHKY aKTUBHOCTM (DOTOCKHTe-
3a. Kak 13BecTHO, KOHI|eHTpaImu
CO2 u CH4 B armMocdepe pacTyT,
KaK pe3y/bTaT Ye/loBedecKoll fies-
TE/IBHOCTI. YMeHbIIeHNe BBIOPO-
COB 3TUX Ta30B CYMTAETCS OFHON
U3 BOKHENIINX 9KOMOTMIECKIX
sagau XXI Beka. IlepBocremnen-
HO€ 3HAYeHNE B PEeUIeHMM STOMN
HPO6/IEMBI YAeSIeTCsT TOUCKY C-
TOYHMKOB 3arpsASHEHMII M OIpe-
HeTIeHNI0  PACIIpefie/ieHNsT  9TUX
rasoB B PEIMOHAIbHBIX M CyOCe-
30HHBIX Macuitabax. ITO MO3BO-
JIUT VAeHTUUIMPOBATH TIPOLiec-
Cbl, KOHTPOJIMPYIOIIE CKOPOCTh
yBE/IMYEHUSA KOHIGHTpaluyu B
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armocdepe 3THX Ias0B U UX IIO-
TEeHIIMaJIbHOE BO3JIEICTBME Ha
xmar  http://www.esa.int/Our_
Activities/Observing_the_Earth/
Earth_Explorers_overview

Coyrauxu CIIA (USA ocy-
LIECTBU/IN 3aITyCK 246 CIIyTHUKOB,
HO He BCe 13 HUX aKTUBHBI B Ha-
crositiee Bpemsi). Hipke mpusefe-
HBI JaHHBIE O HEKOTOPBIX U3 HIUX:

Galaxy 14 sBrsieTcsi reo-
CTall'OHaPHBIM CITyTHUKOM
CBA3M C 22 TpaHCIOHJEpaMMu
C-mmamasoHa, 3allyI[eHHBIM C
barixonypa B 2005 rogy. Cmyr-
HUK TIpefHa3sHadeH M/IA IIpefo-
CTaBJIeHUs]  pa3B/IeKaTeIbHBIX
" MHQPOPMALMOHHBIX YCIYT IO
KabenbHbIM KaHamam maa Ce-
BepHOit u IOxHOIt AMepuxu /
http://nssdc.gsfc.nasa.gov/nmc/
spacecraftDisplay.do?id=2005-
030A/.

GOES 12, nsBecTHblit 1 KaK
GOES-M, aBnsercss MeTeoposno-
TMYeCKUM CIYTHUKOM, IIpefHa-
3HAYEHHBII! JIA HaOMOfeHN 32
IOTOJOM B OONBIIMHCTBE CTPaH
Cesepnoit Amepukn. LANDSAT
ABJIACTCA CaMOII TPOJOIKNTEND-
Hoit (c 1972 ropa) mporpaMmoit
Habmogennst 3emmn. CryTHM-
KOM CJie/llaHbl MIJUIMOHBI Y30-

Opa>keHui1, KOTOpbIe SBILAITCA
YHMKaJIbHBIM PeCypcoM UL MC-
cnefoBaHMA I7M0OAIbHBIX M3Me-
HeHmil. Vcronb3yworcsa B ceb-
CKOM XO3fJicTBe, KapTorpadmu,
TeoJIOTNY, JIECHOM XO3SJNCTBe, B
PErMOHAZIbHOM  IUTAaHVMPOBAHMM,
Haji30pe ¥ 00pa3oBaHMM, MOTYT
OBITb IIPOCMOTPEHBI Ha caifTe
«EarthExplorer».

OBPA30BAHME

JocTiKeHMs KOCMOHABTUKM
He TOJIbKO CTYMY/IMPOBAIU UHTe-
pec K 06pasoBaHMIo, HO U MO3BO-
JIMTU VICTIOTIb30BaTh BeIMKOJIEII-
HOe 000pyfjoBaHMe — CIyTHUKU
BeIllaHNA Vi TeJIeBUieHNe — B 00-
pasoBaTenbHbIX Herax. [lnpokue
CIOM HaceleHust 3eM/M Telepb
MOTYT IIONy4YaTb depe3 OOILyI0
106a/IbHYI0  00pa3oBaTeNIbHYIO
cucTeMy OOIIMpHBIE 3HaHUA U
TEXHIYECKYIO TIOATOTOBKY. Mex-
IyHapOJHas TeleBU3MOHHAs CeThb
co 100-pOLIEHTHBIM OXBAaTOM
Hace/leHMs IVIAHEThl — 3TO HO-
BbIJI TEXHMYECKMII MHCTPYMEHT,
KOTOPBINl YPaBHAI BCEX >XUBY-
LMX Ha 3emte.

Hubble Space Telescope

OpHMM 13 BIIEYaT/IAIOLMINX
IpUMepoB IIPMMEHeHMsA Koc-
MMYeCKVX TEXHOIOTMII Il 00-
pasoBaHMs SBJISAETCS TENEeCKOI
Xab6671, KOTOpbIT OBUI 3amylleH
Ha HM3KYI0 OKOJIO3eMHYI0 OpOu-
Ty B 1990 rogy (padorsr EKA c
HACA nap ero co3manneM 6bum
Havatsl B 1975 ropy). Xab6: pa-
6oraer B 6mmKkHell yabrpaduo-
JIETOBOJI, BUAUMON U GIVDKHEN
nHppaxpacHoit obmacTu

/http://www.davidreneke.
com/hubble-telescope-may-
operate-until-2018/.

Ha Xa667e momy4eHs! n3o-
6paxxenns 6oree 3000 rasakTuK,
KOTOpble He ObUIM OOHAPY)KEHBI
OpyrUMMM TejlecKomamm. XaO6i
HOMOT aCTPOHOMAaM  OLIEHUTb,
CKOJIBKO BpeMeHM IIPOILJIO C MO-
MeHTa bornpioro B3poiBa. Vzme-
Psist 0cOOBIT BUA My/IbCUPYIOLIeit
3Be3Ibl, M3BECTHO KaK Liedensibl,
U VIMEIOLIEN IOBOIBHO TOYHYIO
3aBUCUMOCTD  «IIEPMOL—CBETH-
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MOCTB», y4YeHble CMOITIM KOH-
KpeTu3upoBaTh Bo3pacT BcereH-
Hoit: ¢ 10-20 mypp net mo 6oree
toyHoro 13,7 mnpp ner. Kpome
ranakTuK Xab6s1 Beger Habmoe-
HIIA 32 OTAE/TBHBIMM 3Be3/laMI Ha
Pa3HBIX CTaIVAX NX SBOMIOLUN —
0T 00/1aKOB IIbUIN, KOTOpbIE 00-
PasyloT MOJIOfible 3Be3Jibl, IO UX
rubem. Xab67 CMOTr 3ar/IiHYTDb
Iaxke 3a Ipefiesipl Hameit ['amak-
KM, Mieynoro Ilyrm — B
Maremnanossl O6maxa u Tyman-
HOCTb AHIpOME[IbL.

YBUIeTb IVIAHETHI ellie CTI0XK-
Hee, YeM yBUfeTb 3Be3fpl. B 2008
roy Xab6n cpenan gororpadun
wriaHeTsl Qomanmbrayr B (sk3o-
IUTaHeTa y 3Be3fbl Pomasbrayr).
BriepBble sk301taHera 6bura 130-
OpakeHa B BUMIMOM CBeTe. bbuin
ojydeHsl pororpadun BbICOKO-
ro paspemtenus IOnurepa, Catyp-
Ha u faxe IDryrona. Xab6m man
y4eHbIM Goree ITyO6OKOe IOHM-
MaHMe IUIAHET, TaJlaKTUK ¥ BCeil
Bcenennoii.

Camble yquBHUTEIbHbIE OT-
KpbITiA Xab6ma:

e Cosoanue 3-D xapmuot
MAuHCMEEeHH020 MemMHO20 6e-
ujecmea

e Omxpwmue Huxc u
T'uopot (cnymuuxu Ilnymona)

e J[lanunvie ons onpede-
JIEHUA CKOPOCMU PACUUPEHUS
Bcenennoii

o  OG6unapywuenue, umo
noumu éce 0CHO6HbLe 2anaKMU-
KU HAXO00AMCA HA AKOpe y Hep-
HBIX OvIp

e Janunvie no ymoute-
Huto 803pacma Bcenennoii

http://www.space.
com/15892-hubble-space-
telescope.html#sthash.]JfxguUeD.

dpuf

KOCMWYECKUE
WCCNEAOBAHUA NNAHET,
CMYTHUKOB N ACTEPONJI0B
«J/Irony He BBDKMBYT elle
1000 nmer Ha Hawel XpYyNKoi
nnaHeTe», — cKasan 11 ampe-
ng 2013 roga CruBeH XOKMHI.
Bpuranckmit ¢pusnK u momynA-
puU3aToOp HAyKM OTMETWUJ, YTO

«KOJIOHM3AI[MS KOCMOCA SIBJIA-
eTCA K/II0YOM K BBDKUBaHUIO
JesoBeyecTBa». «MBbl BCTymaeM
B Hambosiee OIMACHBINl IEPUOT,
Hamleir ucropum... Hacenenme
M WUCIONb30BaHME OTPAHUYEH-
HBIX PeCypcOB IUIAaHETHl 3eMIId
PacTyT B reoMeTpUYECKOIl Ipo-
rpeccuy, Kak ¥ Hallll BO3MOX-
HOCTU TI0 M3MEHEHWIO 3KOJIOTUM
B JIy4IUYIO M XyJUIYI0 CTOPOHBIL
Ho nam reneTmdyeckuit Kop, 1mo-
IIpe)KHEMY HeCeT 3TOMCTUYHBbIE
M arpeccUBHble MHCTUHKTBI»,
IIO3TOMY «[JOCTAaTOYHO C/I0>KHO
u306exaTb KaTtacTpodbl B 67m-
JKaillllue CTO, He TOBOPA YXKe O
THICAYE WIM MWIIMOHE JIET».
«Ham  egmHCTBEHHBINI  IIIaHC
JONITOBPEMEHHOTO  BBDKMBAHUA
— He 3aTauBaThCS Ha IIaHETE
3eMs, a paccpejOTOYUTHCA B
KOCMOCe», — HamoMuHaeT X0-
KMHT. VIMEHHO 1T03TOMY y4€HbIN
BBICTYNIA€T 33 INMJIOTUPYEMBbIe
KOCMMYeCKIe TIOJIeThl U IIPU3BI-
BaeT K JajbHeIIeMy U3y4eHNIO
TOTO, KaK CJIe/IaTh KOJIOHN3ALINIO
KOCMOCa BO3MO>KHOIA.

/http://www.huffingtonpost.
ca/2011/11/18/stephen-hawking-
space-exploration_n_1101975.
html, 11/18/2011/

http://www.dailymail.co.uk/
sciencetech/article-2307418/
Professor-Stephen-Hawking-
plea-space-exploration-
claims-humans-survive-

1-000-year-fragile-planet.
html#ixzz2qdzU52sV

B 21-ro Beke yBenumumBaerca
91CI0 Katactpod, n Bce 60mb-
1ee YMC/IO JIIOfieN CTpajjaloT OT
OemcTBMIt: 3acyX, LyHaMu, ypa-
raHOB, TallyHOB, 3eMmATpsACe-
HuiI 1 HaBopgHeHuit /Courtney
Brown, The 2Ist Century
Urban Disaster Humanitarian
Assistance CHF International /
www.alnap.org/pool/files/2012-
chf-urban-disasters.pdff.

Hanpumep, nHa MmexpyHa-
ponHOM KoHrpecce «I'mo6anb-
Has U HAIMOHA/IbHBIE CTPaTeruu
yIpaBJieHNs1 pUCKaMy KaTacTpod
U CTUXUIHBIX OefCTBUIT» IIpUII-
M K 3aKII0YEeHnIo, 41o K 2050
rOfy B MUpe MOXKHO OXWAATb
4-KpaTHBII POCT IPUPOSHBIX
KaTacTpod, yBenmueHue yujepba
OT UX TOCNeiCTBUII — B 9 pas.
Y4eHple OTMETWIM 3aMETHBIN
pPOCT B IOCTEfHME TOABI YMCIIA
OIIACHBIX MPYPOMHBIX ABIEHMUI
U KPYIHBIX TEXHOT€HHBIX KaTa-
cTpod, PUCKM BO3HMKHOBEHVS
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KOTOPBIX YBEIMYMBAIOTCA B IIPO-
Hecce I100aIBHOTO M3MEHEHMsA
K/IMMAaTa U XO351CTBEHHON fesi-
TeJIbHOCTH 4e/loBeka. B TeueHue
npoiefmux 20 €T B pe3ynbraTe
TeXHOTEHHBIX 1 IIPUPOMHBIX Ka-
tactpod mornbmu 6omee 3 MIH
4esI0BeK, elle cBbilie 800 MIH —
nocrpagamu  /http://360tv.ru/
news/chislo-stihijnyh-bedstvij-
i-katastrof-vozrastet-k-2050-
godu-37384/.

OpHa us yrpos — acrepon-
nb1. EKA n HACA orcnexxuBaiot
BCe OITacCHbIe aCTEPOMABI, pabdo-
TAIOT HaJ, TeM, 9TOObI 136€XaTh
cTonkHOBeHusA ¢ Humu. Lemp
9KCIIEPMMEHTOB — M3MEHEeHNe
HallpaBJ/ieHNs [BJDKEHUA acTe-
poupa. Tak, B 2005 rogy KocMI-
yeckuit anmapat Jun VmmaxT
BIIEpBbIE B MICTOPUM COpPOCIT Ha
KoMeTy Temmers, uMerouyno 16
KM B wupuHy, 370-Kumorpam-
MOBBII MEJHBIN 30H[, KOTOPbIl

KocMuueckne nccnegoBanust u texHonormm /3-4/ 2015-2016

IIPOTApaHM/I ee IIOBEPXHOCTD,
3TO BO3JEIICTBIE M3MEHUIO Op-
6uTy KoMeThI Ha 10 cM.

Muccua Aupa (AIDA) nme-
€T CXOXyI0 Lenb ¢ Jun VimmakT.
Omna cocrouT U3 ABYX OCHOBHBIX
KOMIIOHEHTOB:  00cepBaToOpuu
«Muccua  VYpapa Acrepoupa»
(AIM), xoTopast paspabaTbiBaeT-
ca EKA, u ygapHoro ycrpoiictsa
«JIBoitHoIt IlepeHampaBAromIMiL
Acrepous 3KCIIepUMEHT», paspa-
6arpiBaembit HACA. AIM 6yner
3allyllleH B CTOPOHY OKOJIO3eM-
HOTO acTepoupa MHOf, Ha3BaHNeEM
Oumnmoc (Didymos). O 6bi1
BBIOpaH IIOTOMY, YTO €r0 O4YeHb
nerko goctudb ¢ 3emmu. Ero ma-
pametpsl: okomno 800 M B AuaMe-
Tpe, 1 OH TaK)XXe VIMeeT CIyTHUK
Iupu-nyny (Didi Moon) pyame-
tpoM 150 M. Jupn-nyHa Oymer
Lie/IeBBIM  aCTEPOMIOM, IIOTOMY
4TO ee Jierde CABMHYTD U Jlerde
U3MepUTDb M3MEeHEHNMe ee OPOMTHL.

3areM c HOBOIt opburbl Huam-
JlyHa cpBMHET OpOMTY JBOIHOI
cucrembl B 1enoM. Ipu ypape co
ckopocTbio 6 KkM/c Jupu-myHa
HOTYYUT TPOMATHOE KOMMYECTBO
sHeprun. AIM 6yzer samylieH B
2020 ropmy, ymap samIaHMpOBaH
Ha 2022-11.

ITOT NOAXOJ, HE EAMHCTBEH-
HBIl CIIOCOD, C MOMOIBIO KOTO-
POTo MO>KHO OTKJIOHUTD acTepo-
U OT CTOJIKHOBEHUSA C 3eMIIel.
JJaHHBIE WMCCTIENOBAaHNUA WMEIOT
Ype3BBIYAIHYI0 BAXXHOCTD [IA
COXpaHeHUsA XU3HU Ha emie /
http://spectrum.ieee.org/tech-
talk/aerospace/space-flight/esa-
and-nasa-will-try-to-smash-an-
asteroid-out-of-orbit-in-2022/.

3emnerpaceHns

bonee 13000 wemopek mo-
rmbarT KaX[blil TOJ BO BCEM
MHUpe B pesy/nbTaTe 3eMyeTps-
CeHMif, TTIOYTU 5 MJIH MOTy4aroT
TpaBMbl. Jlo6aBbTe K 9TOMY $12
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MJIPJ, B TOf] IOTePb AJIsI MUPOBOIL
sKkoHoMMKM. [ToToMy-TO yueHble
paboTaloT Haj IpefcKasaHUEeM
semserpsicenuit. CeTb CIYTHU-
KOB, BpallJaloIMXC BOKPYT 3eM-
nm, crocobHa OOHapYXKMBATh
HaJIBUTAlOIleecs 3eM/IeTpACeHMe
IIyTeM MOHUTOPMHIA MOHOC(e-
pBl Hamleil maHeTsl. Tak, pas-
pyLIMTE/IbHOE  3eMJIeTpsCEeHue,
obpyumBireecss Ha SmoHMI B
mapre 2011 ropa, OTpasmIoch
Ha BBICOKMX CJIOSIX aTMOc(epst
elle 0 TOTO, KaK TOMYKM ObUIM
sapukcupoBanbl Ha 3emne. K
TaKVM BbIBOJJaM IPUILIN SAMOH-
CKIe Y4YeHble M3 YHUBepCUTeTa
Xoxkkaiifo. Ilepebon ¢ snmekTpu-
YeCKMMM 3apsDKeHHBIMM 4acTH-
jaMn B MOHOChepe IpUBENIN K
c60sIM  PafMOCKUTHANIOB MEXLY
17106a/IbHOM CUCTEMOI TO3UII-
oHupoBaHyA cryTHukoB (GPS)
UM Ha3eMHBIMM IIpUEMHUKaMI,
JaHHBIE KOTOPBIX YYeHbIe MOTYT
U3MEepPUTb.

WccnepoBateny mpoaHan-
3UpoBanM AaHHBlEe OKOnmo 1000
npuemHukos GPS B fnonum.
Bb11 06Hapy>KeH pocT IPUMEPHO
Ha 8% IOMHOTO 3/1eKTPOHHOTO
cofiepXaHUsA B MOHOCGepe Haf
007acThI0, IOCTpafaBlIell OT
3eMIeTpACeHn, 3a 40 MUHYT [0
TOTO, KaK 3eM/IeTpsCeHNe Haya-
70Chb. JTO yBenmudeHne ObIIO ca-
MBIM CMJIHBIM HaJl 3IIMLEHTPOM
1 YMEHbILIANOCh 110 Mepe ypare-
HuA ot Hero. AHamm3 GPS 3a-
Tvcel BO BpeMs 3eM/IeTpsICeHNA
B Ynm B 2010 rogy (Maruurypaa
8,8) mokasan aHAJIOTMYHYIO Kap-
Ty  /http://www.sciencemag.
org/news/2015/12/can-electric-
signals-earth-s-atmosphere-
predict-earthquakes/.

Kommanmsa Terra Seismic
(CIIA) wncrionbsyeT CIyTHUKO-
Bble JIaHHBIE [IA IIPOTHO3MPOBA-
HIA KPYIHBIX 3eMJIeTpsICeHMIt B
M060II TOYKE MMpa ¢ TOYHOCTBIO
mo 90%. XoTa KoMmaHus Oblna
obpasosana B 2011 rofy, cucremy
Tectuposamu ¢ 2004 roga. Ilepso-
HAYa/IbHO VCIIO/Ib30BATNMCDH JaH-
Hble cryTHMKOBOM cBsAsu CIIA,
EBponbl u Asun, a Taxoke HaseM-

Hble MHCTPYMEHTbI, YTOObI M3Me-
PUTb OTKJIOHEHM:A B aTMOcdepe B
pesynbTaTe BbIeNEHNUS 3HEPTUN
¥ BBIOpOCA Ta30B, KOTOpble OOHa-
PYXKMBAIOTCA 3afO/ro JIO0 3eMile-
TpsceHUs. I'eHepanbHbIN AVpeK-
top Terra Seismic, Oner Emmmu
yTBepKfaeT: «bmarogapsa Hamei
OecripeliefieHTHOI CITyTHUKOBOI
TEXHOJIOTMM, BO MHOTMX CITyda-
SIX MBI MO>XEM IIPOTHO3MPOBATb
6onpiune (MarHUTyRoI 6+) 3eM-
nerpsicenns 3a 1-30 gHeii 1o Toro,
KaK OHU IIPOU3OMIYT».

/http://www.forbes.com/
sites/bernardmarr/2015/04/21/
big-data-saving-13000-
lives-a-year-by-predicting-
earthquakes/#7¢86e3e9282c/.

Cucrema ITonck (Finder) —
CITyTHUKOBasA CUCTeMa, KOTopas
obHapyXMBaeT JIIofiell, 3aBajleH-
HBIX TIOf] paspylIeHHBIMM 37a-
HVUSIMM  TIOCTIe  3€MJIETPSICEHMS,
aHA/IM3UPYET MX COCTOSIHME U
HaeT TOYHBIE JAHHBIE O MECTOHA-
XOXKIEHMU VI COCTOSIHUM 3J0pO-
BbsI, [PV 9TOM HCIIO/Ib3YETCS TOT
Ke TUII 06pabOTKM CUTHaA, KaK
OISl OmIpefieNieHnss HeOObUINX
U3MEHEHUIT B ABVDKEHUM KOCMU-
YEeCKMX alNaparoB. ITU KOCMMU-
JecKle TeXHOIOTUY CIIacaloT de-
noBeyeckme XusHu /http://www.
space.com/24274-robosimian-
four-footed-robot-competes-at-
darpa-challenge-video.html/.

IToueMy MO JOMKHBEI TTe-
TaTh B KOCMOC?

CeropHsi, KOIfja MHOTVE 13
3aa4, BBIOMH’IEMBIX Ha OpOM-
T€, OCYLIECTBILIIOTCA POOOTaMIU,
M KO MEXIUIAHETHBIE IIOJIETHI
IPOXOJSAT MOHOCTBI0 B aBTOMa-
TUYECKOM PEeXVMe, MHOTYIE 3a/ja-
I0TCA BOIIPOCOM: 3a4eM IIOCBUIATh
JTIOZIelt B KOCMOC, PUCKYS >KU3HBIO,
ecmt paboTy MOXKHO IIPOJENaTh
C TIOMOLIbIO  aBTOMATUYeCKOI
craHnyu? JleliCTBUTENbHO, CIIYT-
HUKU U OpOUTalIbHbIE CTaHIMU
BBITIOIHAIT MHOXKECTBO IIOJIe3-
HBIX onepanmii B kocmoce. Ho ato
TONIKO MAIIVHBL, M OHM HYXK[a-
10TCs B 00CTy>XuBanmu. Bo Bpemst
PpaboTBI KOCMIYECKOTO arIapara
YaCcTO BO3HMKAIOT Ype3BbIYaliHbIe

CUTYallMH, KOTOpble MOTYT ObITh
PeLIEHBI TONBKO C IIOMOLIBIO Ye-
JIOBEYECKMX PYK Y yMa.

Tax, HarrpuMep, IPOU3OLIIO
C aBTOMATUYECKOII OpOMUTaNIb-
Hol1 obcepBaTopueit «Xab6m». B
TedeHUe IIepBOIl Hefemu IIoCTe
3aIrycKa yueHble 0OHAPY XN fie-
(bexT B ONTUYECKOIT CHCTEMe 13-
3a oLMOOK BO BpeMsI YCTaHOBKIL
3aMeHa 3epKaa Ha opOure ObUIa
HEBO3MOXXHOM, BE3TU TENECKOI
00paTHO Ha 3eMJII0 J/Is1 peMOHTa
OKa3al0Ch C/IUIIKOM JOPOro 1
oTHs10 6bI MHOTO BpeMeHu. ITo-
3TOMY 6BUIO Pa3paboTaHO CIeLN-
aJIbHOE YCTPOJICTBO KOPPEKIINIL,
YCTaHOBJIEHHOE  JIOBMU — —
YIeHaMM IIepBOI SKCIIeAUIINI
«O6cnyxuBanne Xab6ma». O6-
CTy>KVBaHye ObUIO BBIIOTHEHO
B OTKPBITOM KOCMOCE M3 KOC-
MMYECKOTO 4Ye/THOKa. B obmiein
CTIOXKHOCTH GBI OPTaHNM30BaHbI
JeTbIpe 9KCIeAMUMI 110 00CIy-
JKMBaHMIO Teneckoma. VX yJacr-
HUKM TIPOBOJWIVM pPEMOHTHbIE
paboTHI 1 MOZIepHU3ALI0 000PY-
[OBaHMs Ha 6OPTY.

Bripouem, yuyactue yenoBeka
HEeOOXONMMO He TOJIbKO IS MC-
IIpaBeHNs HEeJOCTaTKOB OpOu-
TIbHBIX MalIVH. Tak, HanpuMep,
uccnenoBanys (M3ydeHne 61oso-
TUMYECKMX IIPOIIECCOB B YCIOBU-
AX HEBECOMOCTHU, TeCTHPOBaHUe
HOBBIX (apMalleBTUYECKUX TeX-
HOJIOTUII, HOBBIX MaTepUanoB I
YCTPOJVICTB I/ MCHIONTb30BaHNA B
KOCMOCe U Jip.), TIPOBOAVIMbIE Ha
MKC, Taxxke HEBO3MOXXHO BBI-
IIOJTHUTBD 6e3 yIacTys TIOfeit.

IIpenmyiecrsa MpousBoL-
CTBa 3a IpefenaMyu IUIaHeTap-
HOI1 aTMOC(epbI

IemeBas moObIYa U UCIIOIb-
30BaHue ChIpbsA B mpefenax Cor-
He4HOIl cucrempl. Hampumep,
6mmskme OT 3eMIu acTepOUBL,
JIyna, Mapc uMeIOT 3Ha4MUTeNb-
Hble Pecypchl U MCIONb30BaHNe
UX 5KOHOMUYECKM 60JIee BBITOf-
HO, YeM TIPYBO3UTb MaTepUabl C
MTOBEPXHOCTY 3eMIIN.

HexoTopble pasmmyms Mex-
Ly CBOJICTBaMI MaTep1asIoB, I10-
JTy4EHHBIX B KOCMOCE 1 Ha 3eMJIe:

Kocmuueckne nccneaoBaHust u texHonorum /3-4/ 2015-2016

57



NMPUKNAAHASA

58 KocMuueckmne nccneposanus u TexHonorum /3-4/ 2015-2016

KOCMOHABTUKA

a) B kocMoce BO3MOYKeH KOH-

TPO/Ib KOHBEKI[UM B XMAKOCTSX
WIM Ta3aX U YCTPaHeHMe OCaKfe-
Huit. Kpome Toro, cpesia mo3Bosis-
eT o6MBaThCsl YIYIIIEHHOTO PO-
CTa KPYIHBIX KPUCTAIIOB 11 607tee
BBICOKOTO Ka4eCTBa B PacTBOPe.

6) ITpoBeneHye cuHTE3a B Ba-
KyyMe I103BOJLSIET CO31aBaTh O4eHb
uycrble Matepuansl. OcaxpeHye
U3 [apoBOit (asbl MOXKET OBbITH
UCIIONIb30BAHO  [yIA  TOJTydeHUs
MHOTOCJIONHBIX MaTepuaioB 0e3
neexToB.

B) IloBepxHOCTHOe HarTs-
JKEHMe SKUAKOCTM B YCIOBUAX
MMKporpaButanuy  Gopmupyer
UJIeaIbHO KpyI/ible Iapsl. Bos-
MOXXHO IONMydeHue cdep upme-
Q/IPHO OJMHAKOBBIX Pa3MepOB.

m) B KocMmoce mOCTYIHBI
CBEPXBBICOKVE 1 CBEpPXHU3KIE
temieparypbl. COTHEYHBI CBET
MOXeT JaTh HOCTATOYHOE KOMN-
YeCTBO TeIlIa, YTOOBI PaCIUIaBUTD
MaTepuabl, B TO BpeMs Kak 00b-
€KTbl B TeHU IOf{BEPTAIOTCS TeM-
Heparypam, 6/IM3KIM K aBCOMIOT-
HOMy Hymo. TemmepaTypHblit
TPajiMeHT MOXKET OBbITb MCIIONb-
30BaH /I MOJMy4eHNUs MPOYHbIX
CTEKJIOBU/IHBIX MaTepUajIoB.

BHeseMHBIE  JMICTOYHMKN
MIHEPAIOB

PaspaboTKa MeCTOPOKEeHMIT
Ha KOMeTax, acTepoupax, JIyHe un

Water Signature

Mapce OKasbIBaeTCsi ropaszo je-
IleB/Ie IePeBO30K IPY30B € 3eMIII
Ha JIyny wim Mapc. 310 cbIpbe
MOXXET OBITH VICIIONB30OBAHO ITIPK
pa3paboTKe KOCMMYECKMX KOH-
CTPYKLUIT ¥ B TIPOM3BOJICTBE pPa-
KEeTHOTO TOIUIMBA, KOTOpPbIe OyayT
HeOOXO/IMBI [/IsI M3YYeHUs U KO-
nornsanyyt COMHEYHONM CUCTEMbI
B XXI Beke.

ITopcunTaHo, YTO CTOMMOCTD
MIHEPA/IOB, HAXOMSALINXCA B IIO-
sice aCTEPOUJIOB MEXAy opbura-
Mu Mapca n IOnurepa, sxBuBa-
nertHa $100 MIpH O/IsT KaXHOTO
yenoBeka Ha 3emsie /Lewis, John
S. Mining the Sky: Untold Riches
from the Asteroid, Comets, and
Planets. Addison-Wesley, 1996/.
Acrepouppl, JIyna, Mapc 6ora-
TBHI MUHEPAIbHBIM ChIpbeM (ecTb
MIHEPAIIBL, COflePIKalIIe JKeTIe30,
TUTAH, KPEMHIIL, KMCTIOPOJ, Mar-
HWII, MapraHel, KaJbLUii U a/lio-
MIHHIT), HEOOXOMUMBIM I T10-
CTPOEHMST META/UIOKOHCTPYKIHIA
/G.Xanthopoulou. Development
of new processes for in-situ
resource utilization (ISRU) on
Moon and Mars, Space research
&Technologies, N1, 2013, p.24-
40/, xoMmerbl 6oratbl JIBAOM U
YI/IepOHbIMY BellleCTBaMI, He-
00XOIMMbBIMYL IS TIOJ/IePXKAHMS
XM3HU. V130 7bla KOMET MOTYT
OBITH HOJTy4eHbI BOLOPOJ, 1 KIC-

JIOPOZ, — OCHOBHbIE 3JIEMEHTBI
pakeTHoro TomMBa. BrionHe Be-
POSITHO, YTO B HAIIEM CTOJIETHI,
KOIZIa MbI Ha4a/yl KOTIOHM3ALINIO
ConHeYHO! CUCTeMbl, KOMETbI
CTAaHYT «3alPABOYHBIMY CTAHIIN-
SAMI» U1 MEXIUTAaHeTHBIX KOC-
MMYEeCKMX KOpabiIeit.

Ha acreponpax ecTn >xeneso,
HUKe/Ib, 307I0TO, IUIATMHA, IaJl-
najuil. BhIcoKue KOHI[eHTpaImm
MeTa/UIOB IUIATMHOBOI TPYIIIbI
ObUIM  BBLABJICHDI
HBIX aCTepPOMIaX, M3BECTHBIX KaK
LL xonpputsl. IIpepmonaraer-
CA, YTO BHE3EMHBIC MCTOYHMKI
METa/VIOB IUIATMHOBOI TPYIIIIBI
CTaHYT J[JOCTYIIHBI Ha MVPOBOM
peiake B XXI Beke /Anstett, T.F,,
Bleiwas, D.I., and Sheng-Fogg, C.,
(1982), Platinum Availability —
Market Economy Countries: A
Minerals  Availability = System
Appraisal, U.S. Bureau of Mines
Information  Circular 8897,
United States Department of the
Interior, Washington, D.C., 16p./.

BeDKMBaHMe —4eloBedecTBa
Ha [PyruX IUIaHeTax B OynyiueM
B pelarolesi crernenu Oyper 3a-
BUCETb OT HaN4UA VICTOYHVKOB
Bopiel. Bopa (B Bupe nbpa) ecthb
n BHe CONHEYHOJ CUCTEMBI Ha
ciyraukax /Clark and McCord,
1980; Clarket al., 1984/, B ITosice
Koﬁnepa (obmacte ConHeyHON

B OKOJ/IO3€M-
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cucreMbl oT opbursl Henryna
(30 a. e. ot ConH1a) fO paccTosi-
HIA 0KoyIo 55 a. e. or ComHia) /
Brown et al.,1997/, Ha koMeTax /
Bregman et al., 1988; Brooke et al.,
1989/, Ha HEKOTOPBIX acCTepOMTAX
/Lebofsky, 1978; Feierberg et al.,
1981, A. S. Rivkin,E. S. Howell,F.
Vilas,L. A. Lebofsky, 2003/ u Ha
IUTaHeTaxX B Buje mapoB /Larson
et al., 1975;Encrenaz et al., 1999/.
Ha Mapce u Jlyne Bopa HaiijjeHa
B CBSI3aHHOM COCTOSIHUM B MIHe-
pajax, a TakKe MO/LIPHBIX Ial-
kax /Sinton, 1967; Blaney,1991;
Bell and Crisp, 1991, S. Maurice,
W. C. Feldman, D. J. Lawrence,
O. Gasnault, R. C. Elphic, and
S. Chevrel, Lunar and Planetary
Science XXXIV (2003)/.

Munepanbl peronura JIyHbr
n Mapca MOTyT ObITh VICIIOTIb-
30BaHBI JyIsl IPOM3BOJICTBA Pa3-
JIMYHBIX ~ MATepyanoB, TaKMX
KaK /JMTON 0asanbT, CTEKIO U
CTEK/IOBOJIOKHO, IIEMEHT, KIIC-
JIOpOfl, KpEMHUI, KUPINY, Me-
TAJUIbI, CIUIaBBI, KepaMudyecKye
marepuansl  /G.Xanthopoulou.
Development of new processes
for in-situ resource utilization
(ISRU) on Moon and Mars,
Space research &Technologies,
N1, 2013, p.24-40/.

Pakera ¢ TepMoOAmepHBIM
PAKeTHBIM [BUTATeTeM MOXKeT
COKpaTUTh moner Ha Mapc mo
MecAna.

ITo pacueram HACA, moner
Ha Mapc 3ajiMeT OT Iofia 50 Tpex
JIeT TyAa M 00paTHO, B 3aBICH-
MOCTH OT CKOPOCTM KOpaOis.
Ho nosaBumrace TeXHOIOIS, KO-
TOpas MOXKeT COKPATUTh BpeMs
B IIyTH B OIHY CTOpOHY OT 30 10
90 nueit /http://www.theregister.
co.uk/2013/04/10/nasa_fusion_
engine_fast_mars_trip/.

ITpu CHU>KEHUM JITUTENIbHO-
CTM TOJIeTa acTPOHABTBI MOTYT
u30eXaTh IOTePb MBILIEYHON U
KOCTHOII Macchl, a TaKkKe MOTeH-
I[MaTbHOTO PUCKA paKa, CBA3aH-
HBIX C BO3JEIICTBMEM KOCMUYe-
CKMX JTy4ell.

TepmosanepHbIil paKeTHbI
meuratens (TSAPI) — nepcrek-

TUBHBII ABUIATeNb [ KOCMU-
YeCKIX I0JIeTOB, B KOTOPOM /IS
CO3TaHNUA TATY IpPefIIONIaraeTcs
UCIIONIb30BaTh MCTeYeHMe Ipo-
IYKTOB YIIPaBJIAEMOil TepMo-
sAepHOIT peakuuy win pabodero
TeJIa, HarpeToro 3a C4 €T SHepTuu
TEPMOsIEPHOI PeaKIVM.

Yerpoiicteo  TAPI  BBI-
IJIAONT  CIAERYIIUM  00pasoM:
OCHOBHOJ 4YaCTbI) [JBUTATEIIS
ABNIAETCA peakTop, B KOTOPOM
IIPOMCXOAUT YIIpaBideMas pe-
aKLMA TepMOSA/IEPHOTO CHHTe3a
(HelTPOHBI BBI3BIBAIOT PEAKIINIO
HeNleHNs ypaHa WIN TOpUA, IpU
S5TOM IIOY4E€HOM 3HEPTUM [O-
CTATOYHO /1A ITOTyYeHNUA TeIlyIo-
BOJI TEPMOSIEPHOI II/Ia3Mbl).
Peakrop mpencraBiseT cob6o0it
HONyI0 «KaMepy» LVIMHApUYe-
CKOJl (OPMBI, OTKPBITYIO C Of-
HOJI CTOPOHBI, YCTAaHOBKYy Tep-
MOSJIEPHOTO CHMHTE3a IO CXeMe
«OTKpBITas JIOBYILKa».

B macrosmee Bpemsa Hau-
60JIee MepCIIEeKTUBHON CYMTAET-
CsI CXeMa T. H. «aMOUIIO/ISPHOTO
yAep>XaHUA» WM «MarHUTHBIX
3epkam». I'eHepaTOpbl MarHmT-
HBIX IO7elt (MarHUTHbIE KaTyIl-
KM TOT! MJIM IHOJ KOHCTPYKIINN),
OKpy)Kalolllie aKTMBHYIO 30HY,
CO3JAI0T B KaMepe peakTopa
nona OOJbLION HAIpPsKEHHO-
CTU U CJIOXHOJ KOHQUTypaIum,
KOTOpbIE Y[iep>XMBAIOT BBICOKO-
TEMIIEPaTyPHYIO TePMOALEPHYIO
IUIa3My OT CONPMKOCHOBEHMA C
KOHCTPYKIIMEN peaKTopa M CTa-
OMIN3NPYIOT — IIPOVICXOZSIIIVE
B Hell Ipoleccel. 30Ha TEPMO-
ANEpHOTO  «ropeHMsa»  (IUIas-
MeHHbIIT ¢aken) GopMmupyercs
10 NPOJIO/IBHOM OCK pPeaKkTopa.
ITony4yennas mmpasMa, HarpaBsJis-
eMas MarHUTHBIMM YIIPaBIIAI-
IMMMI CUCTEeMaMM, MCTEKaeT M3
peakTopa 4epes COIIIO, CO3aBas
PeaKTUBHYIO TATY.

STOT TUI KOHILEMIUM MO-
et obecrieuntb 3P PeKTUBHOCTD
JBUTaTenell OTHOCUTENbHO He-
60s1p1IOTO pasMepa 1 obecriednT
paivKanbHOE ylIydIleHNe Halle
CIIOCOOHOCTH MCCIEfoBaTh 00b-
exTpl CONHEYHON CHUCTeMBl U

3a ee mpemenamu /Rob Adams,
NASA Marshall Space Flight
Center, proposal to NASA 2013
for NIAC, Pulsed Fission-Fusion
(PuFF) Propulsion Systemhttp:
www.nasa.gov/content/pulsed-
fission-fusion-puff-propulsion-
system/#. UtkXMtK1ZcR/.

Taxme wnccnegoBanus ¢u-
Hancupylorcs HACA B pamkax
IIporpaMM  MHHOBAaLMOHHBIX
mepenoBbix KoHuenuuii (NASA
Innovative Advanced Concepts
(NIAC) Program), passuBaio-
IIUX UJey, KOTOpble MOITNM Obl
TpaHcdopMupoBath  Oymyiiue
muccun  HACA ¢ papukans-
HO HOBBIM mopxopom /http://
www.nasa.gov/directorates/
spacetech/niac/index.html#.
UtkVLtK1Zc(Q/.

B Hacrosmee Bpemsa BepyT-
cA TeopeTHdecKue Ppa3paboTKy
Takux BupoB psurareneir. Cy-
I[ECTBYIOT Cepbe3HbIE TEOpPETH-
4ecKue ¥ MHXKeHepHble Mpel-
IOCBUIKM ISl OCYILECTBJICHNUS
TAaKOrO TUIIA ABUTATENA B 060-
spumoM Oymymem. Vcxoms us
pacyeTHbBIX XapaKTEePUCTUK, Tep-
MOsifiepHble paKeTHbIe JBUrare-
JI CMOTYT 06eCIIednTDb CO3/JaHNe
CKOPOCTHOTO U 3(PeKTUBHOTO
MEXIUIAHETHOTO  TPAHCIOPTa
pna ocBoennss ConHe4HOM cu-
creMbl. OfHaKO peanbHBIE 06-
pasupl TAP]I noka He co3paHbl.

VccnenoBanusa KocMoca BO
MHOIMX CTPaHaX B HEKOTOPOI
CTeTleHy OTOLIIY Ha 3aHII [/IaH
u3-3a MMPOBOrO (HMHAHCOBOIO
KpM3JCa, 4TO IPUBENIO K KpyII-
HBIM COKpAljeHUssM (UHAHCK-
posanusa. OpHako, HaBajiTe Ipo-
HBO/DKMM CMOTpETb Ha 3Be3fbl,
BeJlb Hay4Hble 3HAHVS OeCLieHHbI,
a pacxofbl Ha OCBOEHIE KOCMOCa
Ha CaMOM [ieJie He O4€Hb BBICO-
ku. borarctBa kxocMmoca (MuHe-
paIbHOE CBIPbE U SHEPIUsi) JO-
CTVDKMMBI, HO 3TO HayKOeMKIe
U [UIATETIbHbIE VCCIENOBaHMS,
KOTOpBIE JIOJ/DKHBI IIPOJO/DKATD-
Cs1 MIHTEHCUBHO BO MM OYAyIIlero
BCETO YeI0BeYeCcTBa. [ ]
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Nlonetbl B AanbHUN KOCMOC

CTAHOBATCA DEANbHOCTLID

MARS ORBIT CONFIGLRATION
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HOC/IeiHIe TOAbl ObUIM

IIPEeJICTAB/IEHbI PAJ, CXeM

U BapMAHTOB IIWJIOTUPY-

eMBIX II0JIETOB 3a IIpefie-
JIBI 3¢MHOJT OpPOVITBI, B TOM 4IC/Ie
K Mapcy. MsBecTHast mpeseHTa-
uusa NASA npopeMoHCTpupoBa-
nma Mmacitab mpoekra. Ero pea-
ymusauuaA Oblia oTHeceHa Ha 2030
rofi. Bugumo, 910 6BI10 CBA3aHO €
CEepbe3HbIMI TEXHOTOTMYECKMMU
U (PUHAHCOBBIMU TPYFHOCTAMU
IpepyIaraeMoit sxkcreguuuu. s
oTpaboTKM OyAyiuero momera K
mwianere Mapc, eme B 2012 rogy
IIpe/yIoKeHa CIelManbHas Mpef-
BapuTenbHas nporpamMma NASA

Kocmuueckne nccnenoBaHust u TexHonorum /3-4/ 2015-

nop HasBaHueM ARM (Asteroid
Redirect Mission) cToMMOCTbIO B
2.6 mypp, gotapoB. OHa BKITIOYa-
eT B ce6s 3aXBaT MUHI-aCTEPON/A
1 BBIBOJl €T0 Ha CTallMOHAPHYIO
op6uTy BOKpyT JIYHBI C TOMOLLBIO
6ecMI0THOrO KOCMITYECKOTO all-
Iapara C MOHHBIM JIBUTaTesIeM, a
3aTeM BbICAJKy aCTPOHABTOB Ha
3TOT acTepouy fo 2025 ropa.

C 2013 roga NASA Bepmer
Pa3paboTKy CBEPXTSKENTOro HO-
curensa SLS. Pakera SLS Oynmer
MMeTb JUIMHY 60nbiie 100 MeTpoB
n Maccy oxkono 3000 ToHH, Ipu
130 TOHHaX TO/NE3HONM HATPy3KI.
Ee mepBble MCIbITaHKA 3aIUIaHU-

el maRfE .dr

posanbl Ha 2017 rop, a mepBblit
TeCTOBBIN 1107IeT — Ha 2018 rop,.
Vimenno Ha sroii pakere CIIA
IaHnpyroT B 2030-X Tofax samy-
CKaTb B KOCMOC MHOTOPa3OBBIi
KOCMI4ecKnit Kopabnp «Opuon»
c actpoHaBTamMu Ha Mapc.

8 okTa6ps 2015 roma HACA
onybnMKoBa/a  HOBBIM  IUIaH
HOZITOTOBKM K TIONeTy Ha Mapc
nop HasBaHueM «l[lyremrecTBye
HACA na Mapc: rotoBs crnefy-
IOLIJie IIaTY B OCBOEHMM KOCMO-
ca» («<NASA’s Journey to Mars:
Pioneering Next Steps in Space
Exploration.»). B HOBoM I1ane
OCTaZloOCb MHOTO OT IIpefbIAy-
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mero Evolvable Mars Campaign
(omybnukoBaHHOTO B ampere
2015 ) B mIaHe MOAXO0Ma K CaMO-
My nepenety Ha Mapc. K mane-
Te IUIAHMPYETCA JIeTeTb IIOCiIe
CO3laHNMA 3alaca TOIUIMBA Ha
MapcHUaHcKoit opbure (3apaHee
TOCTaB/ICHHBIMM Tyfja TATA4aMI
Ha VOHHBIX JIBUTATeNAX) depes
perporpagnyo opbury JIyHbt
(rme 6ymyT >KEaThb 3arpaB/IeHHbIE
BobbITBIM Ha JIyHe TOmIMBOM
TaHKepsl). Jlemaercst 60IbIION
yIIOp Ha MKCIO/Ib30BaHME MECT-
HBIX pecypcoB 1 ¢ Mapca.

Pockocmoc  HaMepeH ocy-
LIeCTBUTh MNWIOTHPYeMblil IIO-
7ieT Ha Mapc B nepBoii NONOBUHE
21-ro Beka. B mncrturyTe mMenm-
KO-OMO/IOTMYeCKUX IpobIeM, B
Ha3eMHOM 3KCIIepPMMEeHTa/IbHOM
KOMIIZIEKCE ITIPOBOAMIACH MMIU-
Talysg MapCUaHCKOTO IIofeTa
oy, Ha3BaHMeM «Mapc-500».

B navame 2010 roma 6n110
00bsIBTIEHO O Hadane paspabor-
KU SNEPHOM SHEPTOABUTATENb-
HOM YCTaHOBKM MEraBaTTHOTO
Kmacca s Oymylero IOKoje-
HUA paKeTHON TexHMKHU. B 2012
rofy ObUT pa3paboTaH 9CKM3HBII
NPOEKT YCTaHOBKM, a K 2018
TOfly — TPAHCIIOPTHBINI MOZAY/Ib,
KOTOPBIl MCIIONb30Ban OBl ee.
CospaHne AfiepHOI 3HEPrOfBU-
raTeNbHOI YCTAHOBKM IIOPYY€HO
Pocaromy, a paspaboTkoit gBu-
rareeit, TypOOKOMIIPECCOPOB 1
reHepaTopoB OyAyT 3aHMMATbCS
npepnpuaTua Pockocmoca. Bech
npoexT fo 2018 ropma oneHnBa-
ercsi B 17 Muimuapnos pyoieil.
JIBuratenn Takoro tuma OymyT
VMMETD yAENbHbII UMITYIbC 10 20
pas 60/IbILLINIT, YeM Y HbIHELIHNX
XMMUYECKMX [JBUTaTesIeil, dTo
HOIDKHO CYILIeCTBEHHO COKpa-
TUTDb BpeMs mojieTa K Mapcy.

«IIporpaMMy CTpOUTENbCTBA
6aspl Ha JIyHe U HOJIET OTTyfA K
Mapcy ¢ moMoIIblo CBEpXTsiKe-
JIBIX paKeT, 3aIlyCKaeMbIX C HO-
BOro KocMmoppoMa Bocrounsii,
OCYIIeCTBUT IIOfpacTapllee Mo-
KOJIeHUe», — 3asBUJI COBETHVK
HavyajbHUKa LleHTpa mogroToBKu
KOCMOHaBTOB Bacummit IIn6ues.

«Ha xocmopmpome Bocrou-
HBIIl OJVIH M3 CTapTOBBIX KOM-
IVIEKCOB  OyfieT IIOCTPOeH [JIst
3aIIyCKOB CBEPXTSKENON pake-
ThI-HOCUTENA. VIMEHHO Ha Hell B
OyZmylieM HpefcTOUT BBIBOJUTH
MOAYIN ¥ TPy3bl I JIyHHON
6asbl. V1 Mbl IpeKpacHO HOHM-
MaeM, 4TO JIeTeTb, Hallpumep, K
Mapcy Ha CyLecTBYIOIUX JBU-
raTeasx CIUIIKOM pmojaro. Ilo-
3TOMY, CKOpee BCero, CHadJala
6ynmer mocenenue Ha JIyHe, rne
U IUIAHUpyeTca coOuMpaTbh Map-
craHcKuit kopabnb. Ha criyrHu-
Ke 3eM/IM B LIECTb pa3 MeHbllIe
TATOTEHNE, TI03TOMY U TOIIMBA

[11 BbIBOJA Ha MapCHaHCKYIO
opbury sroro Kopabys morpe-
Oyerca MeHble. IIpoeKT Oo4YeHb
UHTEPEeCHDI, U HeTU, KOTOpbIe
ceilyac IOApPACTAlOT, — 3TO TO
IIOKOJIEHNe, KOTOpoe OymeT ee
peannsoBbIBaTh», — cKasdan Llu-
6nues.

Ectp TIpeNIOKEHNA M 9acCT-
HBIX KOMITaHMIL.

Mars One — dacTHbII IIpoO-
ekT (mom pykosopctBoMm baca
JlaHcpopra),  IpefIIOIararoImit
nozier Ha Mapc ¢ mocnegyommm
OCHOBaHMEM KOJIOHUM Ha ero Io-
BEPXHOCTYM U TPAHC/IALVIEN BCETO
IIPOUCXOZJAIIEr0 IO  TeleBMie-
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Huto. IIpoekT moppepxmBaer Ja-
ypear HobeneBckoil mpemun Io
dusuke 3a 1999 rop epapz Xood.

Inspiration MarsFoundation —

aMepUKaHCKas HeKOMMepuecKast
opranusauysa (poHn), OcHOBaH-
Haa [lemnucom Twuro, mranmpy-
IOIas OTIIPABUTh B AHBape 2018
rofja IIOTVPYEMYIO SKCIIe[u-

KocMuueckne nccnegoBanust u texHonormm /3-4/ 2015-2016

Mo A 061 era Mapca. Opra-
HU3alUusA IUVIAHUPYeT MCIIO/Ib30-
BaTb IPEMMYILIECTBO IIyCKOBOTO
OKHa [I/I 3alycKa B sHBape 2018
roga sKcreguiyy obnera Map-
ca ¢ BO3BpallleH/eM Ha 3eMII.
@oHypi cuyMTaeT, YTO MCCIENOBA-
HUEe KOCMMYECKOTO IpPOCTpaH-
CTBA  CIYKUT  KaTa/lU3aTOPOM
POCTa, HAIMOHAIBHOTO IIPOIiBe-
TaHMA, 3HAHMIL U I7I06Q/IBHOTO
mupepcTBa. Vicmonbsys npeumy-
IECTBO YHUKA/TIBHOM BO3MOYKHO-
cr, Inspiration Mars Foundation
cobupaercs 0XMBUTb 0Opa3oBa-
TE/IbHBIAI UHTEPEC K HAyKe, TeX-
HIKe, MUH)KEHEPHOMY Jiely U Ma-
TeMaTHKe.

Bce 3TM IpOEKTb HOCAT
b0 KpariHe 3aTpaTHBIN Xapak-
Tep, nMubO aBaHTIOpHBIL. OHHU
TaKKe CBA3aHBI C CO3/laHMEM
00pasIiOB TEXHUKM ¥ OCBOEHM-
€M TEeXHOJIOTMM, KOTOpble Ha
CErofiHA HAXOJATCA B CaMOM
Havaje paspaborku. OpraHu-
3alusA  OWIOTUPYEMON 3KCIle-
muyy Ha Mapc ¢ BbIcajKoll Ha
€r0 IOBEPXHOCTb 3TO 3ajauya,
HaXOfiAWIAsACA Ha T'PaHM peau-
3yeMOCTU [  CYLIEeCTBYIOLIEN
KOCMMYECKOVt TexHuku. s
BO3BpallleHNs Ha opbuty Mapca
KOCMOHABTOB IIpefIBApUTETIbHO
IpULeTCa HOCTaBUTL B3JIETHYIO
CTyIleHb MOLIHOCTBIO C PaKeTbl
«Coro3-2». bonee paiuoHab-
HBIM BMIMTCA HPOJOJDKEHME
usydeHnss Mapca npu IoMoum
ABTOMATMYECKMX 30H/IOB U Map-
COXOJIOB.

OpHako MOABIAITCA U a/lb-
TepHaTUBHbIE TIpefyIoXKeHus. Eure
B Havaje 70-X TOROB MPOILIO-
IO BeKa Ha U3JieTe IPOrpaMMbl
Apollo paccmarpuBarcst BapuaHT
SKCHEIULIMM K acTepoujy Ipo-
TO/DKUTENbHOCTBIO 8  MecsAlleB.
Dol 3afeficTBOBaH IOTEHIMAT
cBepxXTsDKenoro Hocurena «Ca-
TYPH-5» 11 OIIBIT JOTTOBPEMEHHBIX
mosneroB Ha craHiyy «CKaiiso».
Paspaborunk «OpuoHa» KoMIa-
HyA Jlokxup MapTuH Ipefnoxu-
7la HECKOJIbKO JIeT Hasaj, OYeHb
OPUIMHAIBHYI0O  CXeMy IIOoeTa
K O0beKTaM [a/JbHEro KOCMOCA.

IMunotupyemblii  KOMIJIEKC — CO-
Oupaercs 13 JBYX COCTBIKOBaH-
HBbIX Kopabreit «Opuon». Oxoo
3emu mMIOTUPYeMBIl U Gecrin-
NOTHBI «OPYMOHBI» TOMKHBI CO-
CTBIKOBAaTbCSl HOC K HOCY, IOCTIe
Yero pasroHHbI O/IOK IiepeBeneT
KOMIIEKC Ha TpaeKTOpMIO IIO-
nera K acrepoupy. ITo mpubertun
Ha MECTO y 3SKMUIIaKa B PacIo-
PSDKEHUM OKaXKYTCs fIBa KOCMM-
4eCcKMX KOpalis, OCHAIeHHbIX
ABUTATeSIMU 1 BCEMU HEOOXOMM-
MBIMM CPEJICTBAMI LS BBIIIOJIHE-
HysA mporpammbl nojera. O6uras
Macca KOMIUIEKCa COCTaBWIa Obl
50 TonH. ITo miaHy, npeObiBaHNe
KoMIUIeKca 13 JiByX «OpuOHOB»
OKOJIO acTepoufia HO/DKHO IIpO-
TO/DKAaTbCA IATb IHeN, IpU He-
00XOMIIMOCTY CPOK MO>KHO 6yfieT
pacLmpuThb Hefienb o ABYX. Beero
IPeATIoNnaragoch fKo6bTh fo 100
KIWIOTPAMMOB 00pasIioB IPyHTa
acreponpa. ITocre o6parHoro mo-
7IeTa COCTIKOBaHHBIX «OpUOHOB»
K 3em/sie OHM JIO/DKHBI Pazbeii-
HUTbCA, U SKUIIAXK CIYCTUTCA Ha
POIHYIO IUTaHETy B KOHMYECKOI
Karcyie kopabsa. Ha Bcio akcre-
AVLMIO B LEJIOM YIUIO 6BI BCEro
ILIECTb MeCALIeB — OOBIYHBIN CPOK
Baxthl Ha MKC. Herpynno ysu-
IeTb B 9TOM IIPOEKTe OTTOJIOCKIU
ombita Muccuu Apollo-13, korma
B YCTIOBUAX CEpbe3HON aBapui,
ObUIM  VICIIONIb30BAHBI  PECYPCh
JIyHHOTO MOJLY/IS ¥ IPOUCILIeCTBYE
He CTaJIo KaTacTpoQoit.

Ha ocHoBe 3TOlI MHMIMA-
TUBHOI PaspabOTKM KOMIIAaHMUs
Jlokxupg Maptun 06Hap0110Bana
HOBYI0 KOCMMYECKYIO ITPOTpaM-
My nop HasBanueM Mars Base
Camp, KoTOpas IOfipasyMeBaeT
OTHPaBKy K Mapcy KocMudeckoi
UCCTIeoBaTe/IbCKOll  1aboparo-
puu, Ha KOTOPOIL OYAYT >KUTDb 1
paboTaTb LIecTEpO aCTPOHAB-
TOB. ATIIapar BbIIET Ha OPOUTY
Kpacnoit nimaners! criycrsa 10-11
MecsAleB, MOC/e 4Yero KoMaHfa
HayHeT Hay4YHble MCCIIeJOBaHMA
Mapca, a TaK>Ke OCYIL[eCTBUT BbI-
capky Ha cuytHuku — Poboc u
HeiiMmoc. B paMKax mporpaMmbl
TaK>Ke IJIAaHUPYETCS NeCaHTUPO-




BaTh Ha IOBEPXHOCTb IIAHETHI
HECKO/IBKO HOBBIX MapCOXOJIOB 1
OPOHOB, KOTOPBIMM OHNEpPATOPHI
BIIepBble CMOTYT YIPaBIATb B
peabHOM BpeMeHU. BosmoykHO,
NapajjIeibHO C IMUIOTUPYeMON
sKcnegunuein K Mapcy 6YJI€T
OTIIpaB/ieH 30HJ IS JOCTABKU
IPyHTa Ha MapCHaHCKy0 OpOu-

Ty. Hajmm4me sxkcnepnunoHHOTO

Kommiekca BOmm3nm  KpacHoit

IVTaHEeTbl 00€CHEYUT J[JOCTaBKY
ero Ha 3emnmo. «Mbl aymaeM,
4TO BBIXOJ, HAa MAapCUAHCKYIO
opbuty — 3TO 06:A3aTeNbHBIN
M HeOOXO[VIMBIJ WLIar, Ipexpe

YE€M 4Y€/10BEK BIIE€PBbIC CTYIIUT Ha
9Ty IUIAHETY. MbI onaraem, 4To
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COJTHEYHASA eizlog) 3.0

JOCTaBKa YYEHbIX U MCCIEf[OBa-
TENbCKON JTabopaTopuy Hemo-
CPelCTBEHHO K Mapcy 103BOIUT
HaM BCErO 3a HECKOJIbKO MeCsI1IEeB
y3HATb 00 9TOII ITaHeTe OOIbLIIE,
YeM MBI y3HAIM O Hell TO 3TOro
3a 40 mocnegHMUX 1€T», — 3asIBUJ
Tonum AHTOHeNM, PYKOBOAU-
Te/lb OTHeNa KOCMUYECKUX WC-




COJIHEMHASA geizlog) 3000

cneposanmit Jlokxup Maptus u
ObIBILIMIT acTpOHABT NASA.
Kocmmueckass 6asa  Gymer
IIOCTpOEHa Ha OCHOBe Cyllle-
CTBYIOIIVIX Y TIPOBEPEHHBIX Bpe-
MeHeM TexHomoruit. OHa Gyzer
COCTOATD U3 XKUJIOTO OTCeKa, MC-
CTIeflOBATeNIbCKON 1abopaTopui,
ABYX TPAHCIOPTHBIX Kopabreil
«Opnon», 4eThIpeX MacCCUBHbIX
CONTHEYHbIX IIaHEJeN, pacKia-
OBIBAIOIIMXCA PajiiaTOPOB [
OTBOJ]A TeIJIa, a TaKXe U3 pas-
TOHHBIX O7IOKOB C KPUOTEHHBIM
TOIUIMBOM, KOTOPOE IIOHAJ0-
OUTCA acTpoHaBTaM M/IA TOTO,
4T0OBI f06paThCs K0 Mapca, Bbl-
IOJTHUTD IIOCTAaBJIEHHYIO 3afady,
a 3aTeM BepPHYTbCs 06paTHO.
TpancroprHblit KOpabmp
«OpuoH» BIIepBble OTIPABWIN B
KkocMmoc 5 exabpst 2014 ropa. Crie-
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Ayiolye OecIMIOTHbIE VCIIBITA-
HUsL, BKIo4aromye obmer JIyHbl,
3artaHupoBasbl Ha 2018 roxm. B
muccnn JIokxv MaptuH Kopabib
«OpuoH» 6yfeT BBICTYIIAaTh B Ka-
JecTBe SA7pa KOCMUYECKOI1 6a3bl 1
IIEHTPOM KOMMYHMKAIit ¢ 3eM-
7eii. 3anacHolt Kopabnb «Opron»
B coCTaBe 6a3pl UrpaeT pojb IOA-
CTPaxXOBKM, €C/IM BAPYT YTO-TO
HOTileT He TaK U KOMaHJe Heob-
XofuMo OyHeT 3BaKyMpOBAaThCS.
Mexny nByms Kopabmsimu «Opu-
OH» OYAYT pacromaraTbCsi XXUION
orcek 1 naboparopus. Mecrom
cOOpKIM KOMIUTEKCa IUIaHMPYeTCs
op6uTa JIyHEL

Crenmanmuctsl  OI€HUBAIOT
IIPOEKT KaK BIIOTTHE PealnCTud-
HBIL. Takoil KOMIIZIEKC CMOKeT
neratrb K JIyHe, B Toukn Jlarpan-
Ka, TIOBCTPEYAThCAA C IMPOJIETAI0-

MMM ACTEPOMAMY ¥ KOMETaMMI,
IOCeTUTb OKpecTHOCTM Mapca u
Benepsr. Coopxa us asyx Opu-
OHOB, [IByX PasrOHHBIX 0JIOKOB,
XKIJIOTO U TabOPaTOPHOTO MOJY-
et cobypaercst Ha opbuTe ¢ 1Mo-
MOIIbIO CBEPXTSKENION pPaKeThl
SLS. M Bce 310 6€3 mcmonb3osa-
HMA CTIOKHOTO M HeOe30I1aCHOTO
ANEPHOTO MEraBaTHOTO YCKOPM-
Tens. Bce cumoBble ycTaHOBKM Ha
BOJIOPOfie ¥ KMCTIOPOie, 37MeKTPO-
SHEpPIUsA — OT CONHEYHbIX OaTa-
peit. HemaBHo Vnon Mack coo6-
/I O IVTAHAX OTIIPaBUTb BEPCUIO
kopabyst Dragon x Mapcy. Bos-
MO>KHO, 3TH IPOEKTHI OYAYT CKO-
onepuposanbl. KpaTb ocranoch
Heptonro. EcTb BepoATHOCTD, YTO
HOJIETHI B AA/IbHUIL KOCMOC B 000-
3puMOM OymyleM BCe-Taky CO-
CTOATCA. |




|JJ [ICHEYS)| oo

MpunoxeHue K xypHany «KocMuueckue ncciiefoBaHusl U TEXHOJIOMMN>

KasaxcraH npyuHmMmaeT baukoHyp

«AHrapa»: BO3MO>XHbl BApUaHTblI
«3eHUT>» He yHAeT C KocMoApOoMa
SpaceX OTKpbIBaeT HOBYIO 3py



KOCMOAPOMbI

Kocmuueckuu nont

HA Ra3aXCTAHCKOU 3eMmne

BAURKOHYP

ocmozpom barikonyp —

KpyIHeimmiz  0ObexT

KOCMUYeCKOt — MHppa-

CTPYKTYpbl — CETOJHA
IIepeXX1BaeT HEMpPOCTble BpeMe-
Ha. C 1994 roga oH HaXO[UTCH B
apensie Poccmitckoit Pepepann-
€li, Ha HeM IIPOBOJIUTCA IIyCKO-
Bad JIeATE/IbHOCTD, Pealn3yloTCsa
(enepanbHble ¥ MEXIYHAPOIHbBIE
nporpaMmpl. Ha mporskenun
psma ner bBalikoHyp coxpaHser
MUOMpYyoliee MeCTO B MHUpe IIo
YUCy IIYCKOB: B YacTHOCTH, B
2015 romy oTciofa 3a rof, 6bUIO
3amymieHo 18 paker-HocuTeneit
(BTOpOE MecTO 3aHMMaeT KOCMO-
npoMm Mbic Kanasepan (CIIA) ¢
17 1myckami 3a rofi, Ha TpeTbeM —
I'BmaHCKMII KOCMMYECKUI LIeHTp
(kocmozmpom EBpomerickoro koc-
MIYECKOTO areHTCTBa C 12 3a-
IIyCKaMy 3a rofi). DKCIUTyaTalms
KOCMOJIPOMa CTOUT OKOJIO 5 M/IpJ,
py6reit B rox (CTOMMOCTD apeH b
KomIlekca «baiikonyp» cocras-
nseT 115 MIH Jo7/1apoB — OKOJIO
7,4 Mnpp, py6eii B TOf; ellie OKO-
0 1,5 mypp, py6eit B rog Poccust
TPAaTUT Ha MOAfiep>KaHue 0ObeK-
TOB KOCMOJ[POMa), YTO COCTaB-
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et 4,2 % ot obmiero GromKera
Pockocmoca Ha 2012 rog.

HecmoTpss Ha nO3UTHMBHBIE
Pe3y/bTaThl, €CTb LE/Ibll P He-
pellleHHbIX BompocoB. OmuH u3
HUX — 3TO NPOJIO/DKEHIE IKCIVTY-
aTalluy paKeT-HOCUTesIell Ha TOK-
CUYHBIX KOMIIOHEHTAX — aMIJIe U
rerTusie. Tak ¥ He CABUMHYBILMIACS
C MEpTBOIl TOYKM COBMECTHBI
npoekT «Baitrepex» He obecriedn
YC/IOBMI 11 CMEHBI IIOKOJIEHWIA
pakeT, HOBbII HOCKUTENb Ha KOC-
MOJpOMe He HOABUICA.

MexaHu3M B3aMMoeiCTBUA

PasnmyHble BONpPOCHL  JIBY-
CTOPOHHETO B3aMIMOJIEVICTBUA
no  Komiviekcy  «baiikoHyp»
YperynmpoBaHbl B IL€JIOM psfe
MEeXITYHapOJHBIX IOrOBOPOB
ME>XXTOCyapCTBEHHOTO, MeX-
IIPaBUTENIbCTBEHHOTO U MEXKBe-
TOMCTBEHHOTO YpOBHeil. TeM He
MeHee, psfi COITIALIeHMIT y>Ke He
COOTBETCTBYIOT ~ COBPEMEHHBIM
peanusaM, B TOM 4YMCIIe IO CTpa-
TETMYEeCKUM BOIPOCAM Pa3BUTUA
M COBMECTHOTO MCIIOb30BaHMA
KocMoppoma balikoHyp, ncrnonn-
30BaHNsI 00ObEKTOB M VIMYILIECTBA
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KoMIUIeKca «BailkoHyp», cobimo-
IeHMs KOHCTUTYLMOHHBIX IIpaB
IpaXk[jaH, IIPOXXMBAIOMINX B FOPO-
ne baiikonbIp. Iy pellieHns 3Tux
mpo6ieM co3faHa ¥ GpyHKIMOHN-
pyer Kasaxcrancko-Poccuiickas
Me>XTIpaBUTeIbCTBEHHAA KOMIC-
cnst (MIIK) mo xomruekcy «bait-
KOHYyp», IO PYKOBOJICTBOM 3a-
MeCTHUTesIell I7TIaB IIPaBUTE/IbCTB
OBYX CTpaH.

B Horosope mexpy Pecrmy-
6muxoit Kasaxcran u Poccuiickoit
Depnepanyeit o gobpococencTse
n corosHmdectBe B XXI Beke OT
11 HOH6pH 2013 ropa rosopurcs,
4yro CTOpOHBI pa3BUBAIOT CTpaTe-
IMYecKoe IapTHEePCTBO B JIeTie CO-
BMECTHOTO MCIIO/Ib30BAHNA KOM-
1ieKca «baitkoHyp», COfieliCTBYIOT
TIOBBIILIEHNIO CTEIIeHM B3aMMHOM
BOBJIEYEHHOCT! B MOJIEPHU3ALIVIO
UHQPPACTPYKTYpbl ~ KOCMOApOMa
C y4€TOM HOBBIX TEXHOJIOTMI I
COOOp@XKEHMIT  3KOJIOTMYECKOIT
6€30I1aCHOCTH, BK/IAbIBAIOTC B
pean3alnio COBMECTHBIX KOCMM-
YeCKMX IIPOEKTOB, B TOM YMC/Ie IO
OKA3aHUI0 ITyCKOBBIX ycmyr. Ha
s3acemanun  Kasaxcrancko-Poc-
CUJICKOJMI ~ MEXIIPaBUTE/IbCTBEH-
HOI1 KOMMCCU COCTOsIBIIIEMCS 28
mapra 2013 ropa 6bUIO IIPUHATO
pellleHye IPOJO/DKUTE  paboTy
HaJl IIPOeKTOM HOBOTO COIvIallle-
HUs Ha 0ase paspabaTbIBaeMOI
Jlopo>XHOI KapThl IO COBMECTHO-
MY UCHO/Ib30BaHMIO KOMIUIEKCA
«barikoHyp».

B Hacrosmee BpeMs pea-
nusyerca Jlopo>xHas Kapra IIO
COBMECTHOMY  MCIIOIb30BaHMIO
Kom1ekca «baiikonyp»Ha 2014-
2016 rompl, yTBEp>KIEHHAA CO-
npepcefatenamu KasaxcraHcko-
Poccnitckoit MIIK, B koTopoir
TIpefyCMOTPEHBl MEPONpPUATHUA
10 Pa3sBUTHIO KOCMOJPOMA U TO-
porna baiikoHbIp, a Takxe I10 co-
BEpLIEHCTBOBAHNUIO JIOTOBOPHO-
[IPaBOBOI 6a3bl 1O KOMIUIEKCY
«baiikonyp».

MeHsiowjascs cutyauus

B cBA3uM co cTpoutenbcTBoM
Poccuiickoit depepanmeit HOBO-
ro KocMofipoMa «BOCTOYHBIN»

M TIOCTENIeHHBIM IIepPeBOOM
Gorblell YacTH MYCKOB C KOC-
mogpoma «baiikonyp» Ha poc-
CuiicKylo  Tepputopuio  Oymer

IIPOMICXOIUTD CyLIeCTBEHHOE
CHIKEHIE 3arpysKu KOCMOJPO-
Ma yxe B Ompkaiiie ropsl. B
coorBerctBuUn ¢ DepepanbHON
KOCMIYECKOII mporpammori Poc-
cam nyckun PH «IIporon-M»
IVIAHUPYETCA OCYLIEeCTB/IATh JI0
2025 roga, PH «Cow3» — po
2024 ropma, a PH «3enut» — mo
2017 roga. Takum obpasom, ep-
CIIeKTUBBI (PYHKIMOHUPOBAHMA
KocMogpoMa mocne 2025 ropa
HescHbl. Kasaxcral, mmerommii
Ha cBoell Teppuropun «baiiko-
HYp» M aKTMBHO pa3BMBAIOLINIA
CBOI0 KOCMMYECKYIO ITPOTPAMMY,
3a/[HTE€PECOBAaH B COXpaHEHUM
M PasBUTUM KOMIUIEKCA IIyTeM
peanusanum TO/ITOCPOYHOTO
IIepCIEeKTUBHOTO IPOeKTa IO
CO3[AHMIO M IKCIUTyaTaluy Koc-
MUYECKOTO PaKeTHOTO KOMILIEK-
ca Ha OCHOBE MEXJYHAapOIJHOro
COTpyIHMYECTBA.

Bosnukaer u pAp  #pyrux
obcrositenpcTB. 32 6oee yeM
20-1eTHMIT CPOK apeHAbl KOCMO-

ApoMa TIPOM3OIIIN CYIIeCTBEH-
HbI€ M3MEHEHMA B BOIIPOCAX MC-
I10/Ib30BAHNS PsIia €0 0OBEKTOB
M VIMYLIIECTBA, B TOM 91 C/I€ B OTHO-
IIEHNN X COXpaHEHNA 1 06HOB-
neHus. C y4eToM M3MeHSIOIIXCS
MOTPeOHOCTENt KOCMIYECKOIT ITpo-
rpamMmbl Poccum ctanm HeBOCTpe-
GOBAaHHBIMIL 1 TIEPECTA/IN IKCIUTY-
aTMPOBATbCSA U ITIOJMIEPXKMBATHCA
B IIPUTOJHOM COCTOSIHUJ MHOTHE
00beKTl KOcMoOfipoMa. B Hacro-
sllee BpeMsA POCCUIICKON CTOpPO-
HOJ1 He JICIO/b3yercs: Gosiee IIo-
JIOBUHBI OO'BEKTOB ¥ MMYIIECTBA
KOCMOZIpOMa ¥ WX KOJIITIECTBO
CKopeit Bcero OymeT BO3pacTaThb.
Bonee 1700 HeucnonbsyembIx
00BEKTOB TIPEAIOKEHO K BBIBO-
Ay U3 apeHAbL. Y OO/IBIINHCTBA U3
9TUX OOBEKTOB He VCTEK/IN HOP-
MaTVBHBIe CPOKM SKCIUTyaTallui,
VX YTWIN3ALA MOTpebyeT 3HAUM-
TEJIbHBIX CPENICTB.

Mpo6nembl ropopa

YucneHHOCTb  HacelneHMs
ropopa baiikonblp cocraBnsger
73 ThIC. YenoBeK: 60,5% —rpax-
nmaHe Kaszaxcrana, 36% — rpax-
maHe Poccum. KioueBbie Bo-
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IIPOCHl PasBUTHUA TOPOfa — 3TO
TPYROYCTPOIICTBO, obecredeHue
KIWIbeM, pasBUTHe MpefIpu-
HUMATeIbCTBa,  IOffiepXKaHue
U pa3BuTHE UHQPPACTPYKTYPBL
IBoiiHOE Ha/I0T000/105KeH e,
HajMuue peXXyMa, HaXOX[eHue
00DBEKTOB B TOCYHapCTBEHHON
COOCTBEHHOCTH CLIEP>KIBAET pas-
BUTHE TIPeJIPUHIMATENbCTBA.
IIpennpuatna Pockocmoca u
AMIHICTPALIY TOPO/a obecrre-
4MBaIOT paboToit cBbIuIe 30 ThHIC.
4eI0BEeK, U3 KOTOPHIX 16 ThIC. —
rpaxgane PK. IIpoBogumasn
ONTUMMU3ALMA CTPYKTYPbl KOC-
Mu4eckoi orpacmu PO ycummr
HaB/leHNe B BOIIpoce obecrede-
HUA paboTOIl >KUTeJell Topopa.
B 2015 ropy poccuiickue mpef-
HOpUATUSL  COKpaTunu  6Gosblire
400 pabOTHMKOB C KasaXCTaH-
CKUM TPaX[JAHCTBOM. MeCTHBIM
BIACTAM YZHANOCh TPYHOYCTpO-
UTb Bcero 75 denoBek. B aToit
CBAI3YM KA3aXCTAHCKUM YMHOB-
HMKaM IIPUIIOCH paspaboTaTh
CIeNVaNbHY0 IPOrpaMMy IO
nojfiep>kke corpaxzas. Ilepsas
BOJIHA COKpallleHuit Ha baiixo-
Hype Hadaznach eme B 2014 ropy.
Torma mopx Hee momamu CIEm-
QINCTBl LIEHTPANbHOM MeEMKO-
canurtapHoil yactu Ne 1. Cpasy
163 uyenoseka. V3 HUX TOJBKO
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nBoe - TpaxjaHe Poccumiickoii
Qepepaunn, OCTaTbHBIE — Ka-
3axcranupl. C Havama 2015 roma
B 6onpHMIE COKpaTWN emte 219
IpaXk/jaH Halllell CTPaHbL.
ToBopur Cepux Koxxanu-

A30B, CIELMAbHBI IIpeficTa-
BuTenb npesugenta PK Ha xoM-
wrekce «baiikoHyp»: «Y Poccun
€CTb C/IOXXHOCTM, y HUX €CTb
COKpaIlleH!s, IPM 9TOM OHU He
MOTYT CO3JaTh HOBbIe paboume
MecTa. MbI He MOXeM, y Hac HeT
IOPUCAMKIVN, y HaC HeT 3eMJIM,
9TOOBI TaM CO3[aBaTh IIPOU3-
BOJICTBa, OTKpbIBATh, obecreyn-
BaTb. [laxke To, 4TO y Hac Tpacca
IIPOXOJUT, HO BOKPYT TPacchl He
MOXXeM OOBEKTHI HMPUTOPOXKHO-
IO CepBlICa CTPOUTD, IOTOMY YTO
3eM/IS1 BCsA HAXOJMTCA B apeHpe
«Pockocmoca». Ceryac CTOpOHbI
JOCTUITIM COTJIALIEHMS O TOM, YTO
11 600 ra BBIBOSATCA U3 apEHNDI,
U Ha 3TUX 3eM/IAX OyAyT B TOM
49MCie — CO3JaBaThb IIPOMU3BOJ-
CTBa NI TPYHOYCTPOJCTBA BbI-
cBOOOAMBLINXCA PabOYMX.
PykoBogurenp  Kbisbinop-
puHCKOI  obmactu  Kpeimbex
Kymep6aes sasBum: «Mbl fo-
TOBOPWINCH C IJIABOM afMMHU-
crpauum balikoHbIpa, 4TO Ka3ax-
CTaHCKasg CTOPOHA OTKpBIBAeT
HOBBIe paboure MecTa, TeM ca-

MBIM 00eCIIedBaeT CBOMX 3€M-
NAKOB paboroil. A poccuiickas
CTOPOHA OCTaB/IAeT 33 HUMU
UX KBapTupbl. B ropome mHOro
HOYCTYIOIINX,  HEeIKCIUTyaTUpy-
eMBIX 00DBeKTOB. XOTUM TOXe
UX B35Tb, peaHVMUPOBATb 1 OT-
KPBITb HOBble paboume MecTa
st 6aiKoHbIpLEeB. Mbl oTHanmm
B apeHfy TIopoj, KOCMOJPOM,
HO CBOJ1 Hapoj B apeHJly He OT-
nmaBanu. Ilostomy HMKorza He
CTOUT 3a0BIBaTh, UTO LIETMKOM
U TIOJIHOCTBIO MBI HECeM OTBET-
CTBEHHOCTDb 32 COIMabHOE II0-
7IoKeHMe Xuteneil bailkoHbIpa,
Toperama n Axas.

HemaBno B  baitkoHbipe
6110 TpyHOycTpoeHo 6osee 300
Ka3axCTaHIleB. B OCHOBHOM B
IIKOJIAX, BEeTCKMX cafaX U IOJu-
KIMHUKAX COCEJHUX IIOCEIKOB
Toperam u Axan. Ckopo 3a-
paboraer ¢uaman 061aCTHOTO
MeJLleHTpa, Ifie MOABUTCA elle
okoo 300 pabounx mect. Kpome
9TOrO, BhifieieHo 300 M/TH TeHTe
i MUKPOKpeAUTOBaHMs Oaii-
KOHBIPIIEB, YTOObI OHU pa3BUBa-
JIVL CBOU OM3HECY.

KazaxcraHckas CTOpOHa
HaMepeHa yJacTBOBAaTb B pas-
BUTUM TOPOZA IIyTeM CO3/laHuA
3a CBOJM CYeT >KWIBIX, IIPOU3-
BOJICTBEHHBIX M MHBIX HH(ppa-
CTPYKTYpHBIX 00DbekToB. OpHa-
KO HeOOXONMMO pelleHMe psfia
OpPraHM3aLMOHHBIX  BOIIPOCOB,
CBSI3aHHBIX C APEH/IHBIMU OTHO-
meHuAMM, opucaukuuein PO,
PeXXUMHOCTBIO 06beKTOB. ['opor
HyX[aeTcsi B (QUMHAHCHPOBAHNUNU
I/ TIOfiflep>KaHMsA Ha JOTDKHOM
YPOBHE CHUCTeM >KU3HeobecIede-
HudA. 3a IOoC/IefHue TpU rofia B
ropofie balikoHbIp yBemunBaeT-
cst seurut 610/KeTa, KOTOPBII
B 2013 ropmy cocrasun 3,8 MmH
py6., B 2014 rogy — 50,4 mnH
py6., a B 2015 — 118 MnH pyb6.
B cBsi3u ¢ OTCYTCTBMEM HEOOXO-
IVMBIX CpefiCTB He 3aBepllleHa
rasugukanus ropofa, XoTs Ka-
3aXCTaHCKOM cTOpoHON B 2015
rofly BBIIONHEHBI pPaboOTHl IIO
HOZBEIeHNIO IPMPOJTHOTO rasa B
baiixonbIp.
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Ina  crabumpHOrOo  (yHK-
LMOHMPOBAaHUA POCCUIICKON M1
Ka3aXCTaHCKOJ CTOpOHaM Heo0-
XOMMO 06eCIednTh HaeXHYIO
paboTy Bcex 0OBEKTOB XKM3HEO-
OecriedeHysA, a TakXkKe pasBUTHUE
ropofia IIyTeM CO3JaHMS HOBBIX
COLIMANIbHBIX, JXU/IBIX M TIPOM3-
BOJICTBEHHBIX OO'HEKTOB, CO37Ia-
HYsE O/1aroNpUATHON CPefbl Lt
IIpVB/IeYEHN A MHBECTHUIIUII I PO-
cra 6u3Heca.

Hamm poccuiickue xomnern
B lleHTpe sKcIUTyaTaL MM HaseM-
HOJI KOCMMYeCKO¥ MHPPACTPyK-
Typbl PockocMoca Takxe 6ymyrt
peany30BbIBATL MePCIeKTUBHbIE
IIaHBL. «MBI TOTOBYMM IIPOTpaM-
My CTpaTermyeckux Ipeobpaso-
BaHmit bajikonypa», — ckasama
ero rnasa Pano JI>xypaesa.

«Celyac Mbl aHanU3UpPyeM
paboTy KOCMOJIpOMa, IIPOTHO3M-
pyeM ero Xm3Hb Ha 6yDKaifiIve
10 ner. IIporpamma 6ypeT rorosa
K KOHILy 3TOro rogja. Bompoc He
CTOUT O MAacCOBBIX YBOJbHEHH-
AX, pedb CKOpee O TOBBINIEHNN
MIPOM3BOAUTENIBHOCTY  TPY/a.
Certyac Ha balikoHype y Hac pa-
6oTaroT Iops/Ka 8 ThIC. YeNOBEK.
V3 Hyx 4 THIC. 3aHATHI OTIepaIy-
OHHOIJI IeATeNTbHOCTbIO, OCTANb-
Hble — 9TO 00ecIeyyBarOLINit
MepcoHas: OXpaHa, TPaHCIOp-
THUKM U T.J.

Bot HaM IpeficCTOUT TIOHATD,
HY)XHO JIM TaKOe KONMYeCTBO
obecrieunBaloIero  IepCcoHaIa,
MOIYT /1 OHM paboTaTh Gonee
sdpdexrusno. Ha Oymymuit rop
Takasg >ke paboTa IO OLeHKe
sddexruBHocTH Oygmer mpoms-
BefleHa BO BCEX HAIIMX IIPOMU3-
BOJCTBEeHHBIX pumanax. Creny-
Iomuit ro, 6yneT A1 Hac O4eHb
BO)XHBIM C TOYKM 3PEHUs KOH-
KpeTHbIX maros. A B 2017 rogy
MBIl TIJIAHUPYEM IIOATOTOBUTH
KOMIAHMIO K aKI[IOHMPOBAHUIO.
M5! HeflaBHO 3aBePILINIIN PabOTY
M0 TEXHUYECKOMY ayJUTy BCETO
TEXHOJIOTMYECKOTO  060pyHoBa-
HUSA, KOTOPOE MCIONb3yeTcs Ha
baiixonype. Ilo pesynbratam
ayguta ObUM  COPMUPOBAHDI
nepeuHn pabot. Ilpexxme Bcero

OHU HamNpaB/leHbl Ha MOffep-
JKaHUe TOTOBHOCTM ITyCKOBBIX
yCTaHOBOK. B TpancmopTHyI0
MHQPACTPYKTYpy TakxKe Ipef-
YCMOTpPEHbI OIpefielleHHble VH-
BECTUIIM — 3TO TIOMO>KET CHU-

3UTb 3aTPaTHI.

Certyac 3aBeplIaeTcs Iep-
BbIif 3TaIl PEKOHCTPYKL[UY a3po-
nopta Kpaithuit Ha baiikonype,
B 2016 u 2017 romax HaMe4YeHbI
elje f[Ba 3Tama, B pe3y/nbTaTe
poekT Oyper 3asepiueH. [Torom
TaM IPESYyCMOTPEH LIENbIA PAL
pador 1o obecIedeHNo OXPaHbl
¥ IIOBBIIIEHNIO YPOBHA aHTUTEP-
popucTMYecKoit 3amuThl. dTO
KacaeTcsl Pa3BUTHUA TypU3Ma, TO
MBI CaMM BK/IafIbIBaThb CpefCTBa
B TOCTVMHMUIIBI He IUTaHMpyeM. Ha
baiikonype ecTb 4eTblpe FOCTUH-
Ijpl, B IIPMHIMIIE 3TOTO JOCTa-
ToYHO. EcTb BO3MOXKHOCTD [/1A
PasBUTHKA ellie ABYX, HO 9TO TOY-
Ho OypeT He 3a Hau cueT. CKopee
BCero, OyzieM HpyBJIeKaTbh MHBe-
CTOPOB. DTO MOIYT OBITH TOCTH-
HUYHBbIC CETU WINM Ka3aXCTaH-
CKIle IHBECTOPBD».

CBoe MHeHHe O Heo0Oxo0-
IVUMOCTU B3aMOMENCTBMSA Ha
bajikonype BbicKasanm u I/laBa
pernona Kpbimbek Kymrep6aes:
«TyT Halo TOHMMATD OJHY Belllb,
MBI He MOXKeM [ONYCKaTb IIO-

Iy/lu3Ma B pelleHNM TaKUX BO-
npocos. Ecmu 651 Poccust Torga
He B3s/la B apeH/ly KOCMOJPOM
BaitkoHyp, TaM Obl1a 6bI CETOfHs
mycteiHA. Y Kasaxcrana Torpga
He ObUIO [ieHeTr Ha COfiep>KaHue
KOCMOJIpOMa, 3apIIIaTy, IeHCUM,
CTUIIEHUIA... BbI 326111 0 TOM,
4T0 65110 20 JIeT Ha3af, YTO IPO-
ncxoauno?! Ceitdac uger Herpo-
crasg paboTa II0 COCTaB/ICHMIO
«TOpOXKHOM KapThl» IO pasBU-
tuio baitkoHypa, 1 TaM oro,a-
puBaeTCAd BHeCeHMe M3MEHEeHMUI
1 JJOIIOJTHEHNII BO BCe COIJIallle-
HIA, B KOTOPBIX, KaK MbI CUMTa-
eM, yuemnAoTca mpasa Kasax-
cra”a. IlosTtoMy roBoputh, 4TO
HaJI0 OTKa3aTbCsA OT JJOTOBOPa,
He CTOUT, a HaJlo BHOCUTb M3Me-
HEHMs U JOIONHEHMH, KOTOpble
3amuIaT uHTepecel PK».

CerogHa OCTpO CTOMUT BO-
Ipoc 00 MHTerpalmy KOMIUIEKCa
BailkoHyp B 3KOHOMUKY CTpaHbI
u pernosa. Kocmozpom He Mosker
6I)ITI) M30/IMPOBAHHBIM aHK/IaBOM,
€r0 CBA3YU U >KU3HEEeATEIbHOCTD
OyIyT YKpeIUIAThCA IPY Oope Ha
TepPUTOPUIO, CTPAHY.

Kasaxcran Geper Ha cebs
OTBETCTBEHHOCTb 3a €ro Cerof-
HSIHIOKO JIesITe/IbHOCTD U Oy/y-
1lee, KaK Mbl BCe HajieeMcs, IIpo-
1[BETaHMeE. |
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a TIoCTIeHMe TORbI XKYp-
HaJI HEOJHOKPATHO 00pa-
IIAJICA K TeMe Hal[YIOHAJTb-

HBIX CPEJICTB BbIBETIEHNUA
Kasaxcrana. ITo mOHATHBIM 06B-
€KTMBHbIM IpPWYMHAM, TaKOI
HPOEKT MOXKET OBITh Peann30BaH
MIIb B MEXTYHApOJHOM KOOIIe-
paym. Ilomydaercst 4To-TO BpO-
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Amutpnii BOPOHLIOB,

PaKkeTHbIN (Xabn Ha baKoHyne

HE3aBUCUMBIN 3KCNepT B 06/1aCTU PaKETHO-KOCMUYECKON TEXHUKY,

Poccus

Ie «HalVOHAJIbHO-MHTEPHALMO-
HJIbHOV» paKeTbI-HOCKTerIsA!

Hapapy c npoextom «baiite-
PpeK» MBI HECKOJIBKO pa3 paccMa-
TPUBAIM BO3MO>KHOCTD CO3/IaHNA
MEX/[yHapOJJHOTO KOMMEPYECKO-
IO HOCUTEJIA JIS1 UCTIO/Ib30BAHMS
¢ KocMozipoma baiikonyp. B 2012
rofly B KadeCTBe TAKOBOTO OBLI
TIpeiJIoXKeH «3€HNUT», OCHAI[eH-
HBIIl KPUOTEHHBIM Pa3TOHHBIM
6mokom. T'ofoM 1mosgHee 3a OCHO-
By ObUI B3AT aMepUKAHCKUII HO-
cutenb Antares. B mpomniom rogy
AQHAIM3MPOBAIACh BO3MOXXHOCTD
ucrnonb3oBannsa B «baiiTepexe»
PH «Co103-2» ¢ HOBBIM 3KOJIO-
I'MYEeCKM YJCTBIM  PasTOHHBIM
6mokom. TakKe paccMaTpyBaICs
BapMaHT MOJIY/IbHOTO HOCUTEIA C
neurartensmu HK-33.

Kak wusBecTHO, B COOT-
BETCTBMM C IIOCTESHMMM POC-
CUICKO-Ka3aXCTaHCKUMUI Io-
TOBOPEHHOCTSIMHI, B KadecTBe
OCHOBBI OOHOBJ/IEHHOTO IIPOEKTa
Kommekca «Balirepexk» BHOBb
BbIOpaHa «AHrapa». Yo mpoek-
Ty He CYJIUT HUYETO XOPOUIETO.
Hapno BooOiie mpusHath, YTO
TIONBITKA NTOCTpoeHus Ha baiiko-
HYpe ¢ Hy/Is1 HOBOTO CTapTOBOTO
KOMIUIEKCa, TeM 0Ooiee Ioj He-
CEepUITHBIIT HOCUTENb, OOpeveHa
€CIM He Ha IpOoBaJ, TO Ha Heo-
IIPABJAHHO J/INTEIBLHYIO U OPO-
ryio peanusauuo. IIpudnn sgech
MHOKECTBO: OT «HallMOHA/IbHBIX
0COBEHHOCTEl»  IPOEKTUPOBA-
HUSL ¥ OCBOEHMs (DUMHAHCOB [0
6aHa/IbHOI HEXBATKI PECYPCOB.

It toro, 4ToOBI IOHATDH
3Ty HEXWUTPYK WCTMHY, HOCTa-
TOYHO IIOCMOTpPeTh, KaK [OJITO
u mydntenpHo crpomnca CK B
ITneceuxe. Vinu cpaBHMUTb TeM-
b1 crpoutenbcra CK «Coros-2»
B Bocroynom B 2011-2015 rT. 1
CK pna pakerst P-7 Ha barixo-
Hype B 1954-57 rr. VI feno spech
He TO/bKO B GaHAJIbHOM «pacIy-
71e» OIO/PKETHBIX CPENICTB, CKOJIb-
KO B OOBEKTMBHOI peaTbHOCTI.
«IIpokiATbIE [€BAHOCTBIE» Ha-
HECTM TSDKEJIbI yzap 10 Kafipo-
BOMY DeCypcy IIOCTCOBETCKOI
PaKeTHO-KOCMMYECKOJ OTpacin
(B mo6oit crpane CHI', He TonbKO
B Poccun). BospgeiictBue Ha MH-
IyCTpHUIO OBIIO IPYMEPHO TAKUM
Ke, Kak 3anper s ['epmannu u
SInoHuy Ha pa3pabOTKy BOEHHBIX
camorneroB. Bcero 15-20 ner 3a-
IpeTa — U HI Ta, HU Apyras CTpa-
Ha JTUTe/IbHOE BpeMsI He CII0co0-
HBI IIOJTHOCTBIO CAMOCTOSITE/IbHO
paspabaTbIBaTh U CEPUITHO BBIITY-
CKaTb BOEHHbBIE CaMOJIETBl JIa’Ke
K/Iacca UCTpebuTeeit.

HeuTo noxo>xee nponsoIno
n B Poccun, n Ha Ykpaune. Ygap
II0 BBICOKOTEXHOJIIOTMYHBIM OT-
paciAM, KOTOpble HpeKpaTuIn
¢$uHaHCHMpPOBaTh «3a HEHAHoO6-
HOCTbBIO», IIPUBE/I K BBIMBIBAHNIO
U3 OTPAC/IN CpPeHEr0 KafjpoBOro
3BeHa, T.e. BBICOKOKBaIMU-
LOVPOBaHHBIX MHXXEHEPOB, YK€
VIMEBIINX OIIBIT pE€a/IbHbIX pa3-
paboTok. Beimano cBsasyroiee
3BEHO MEXJy MHOTOOIBITHBIMU
BeTepaHaMM ¥ MOJIOZbIMU CIIe-
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unamucrtamu.  OTcyTcTBME  pe-
aJIbHBIX CTUMYJIOB [y pabOThI
B OTpac/y IPUBEIN K TOMY, YTO
3HAUUTEIbHYI0 4YacTb pPabOTHM-
koB Kb 1 3aBofioB cocTaBianm
BeTepPaHbl  TPEATIEHCUOHHOTO
BO3pacTa ¥ HEOIBITHBIE MOJIO-
pple cneumanuctel. Ilocmepnme
3a4aCTyl0 LM B PaKeTOCTpoe-
HHe 4YTOObI «OTKOCUTB» OT ap-
MUY WIN TIEPeXIaTb TPyHHbIE
BpeMeHa B IOMCKax 6oJiee BBICO-
KOOIIIaYMBaeMOji paboThI.

BrisBanHas gaHHbIMI 06CTO-
SATE/IbCTBAMM BBICOKAsA TeKydKa
KaJJpOB BOBCE He CII0COOCTBOBAIA
CTaOWIBHOMY Ka4decTBY M COKpa-
LIEHUI0 CPOKOB pa3paboTku. EcTb
CUTIbHOE NTOJ03pEeHMe, UTO IIPOeK-
TUPOBaTb «AHTapy» Haya/lIu OfHU
TIONY, a 3aBepIINIM — COBCEM
ppyrue. Ocraercs yIOMBILATHCA,
KaKk B 3TO BpeMsA PpOCCHIICKAd
PaKeTHO-KOCMMYECKasl  OTpacib
YXUTPUIACh 3aIyCTUTh B IPOU3-
BOJICTBO HECKOJIbKO HOBBIX M3/ie-
nuit: pasroHHble 610ky «bpus-K»
«bpus-M», «Dperar», a TaKxe
paspaboratp HOBble PH «AHra-
pa» u «Coro3-2.1B».

Takum 06pasoM, MUHYCBI
cosflanusA KoMIulekca «barirepex»
C Hy/ld — OYeBUAHBL A TO, 4TO
crapToBbIli KoMIuleKc «bajiTepe-
Ka» IOJ, «AHTapy» IpUAeTCs CO3-
JaBaTh C HYJ/I He BbI3bIBaeT HMKA-
KuxX coMHeHmit. JI106asi MOIBITKa
pexoHcTpykunu CK «3eHuT» mim
«[Iporon» mpuBemeT NpUMEPHO
K TeM >Xe IOCTIeACTBUAM, 4TO I
nepefieNika MOJ «AHrapy» crap-
TOBOTO KOMIIEKCA «3€HUTa» B
IInecenxe. EpuucrBeHHOe, Ha
YeM MOXXHO C3KOHOMUTb — 3TO
texaudeckuit  komirekc  (TK),
KOTOPBINI C PAa3sHON CTEIEHbIO
MOZIepPHM3ALUY MOXKHO B3fITb OT
yKe 9KCIUTyaTUpyeMbIX M3IeNuiL.

C mpyroit CTOpOHBI, UCIIOJb-
30BaHMe B IpoekTe «bajiTepek»
Ha3eMHOJl MHQPACTPYKTypbl U
JIETHOMI MaTyacT¥ KOMILIeKca
«Co103-2» MO3BOMUT TIONYYUTH
MaKCUMa/IbHYI0 9 ()EKTUBHOCTD
IIPOEKTa JIMIIb B 4YacTH 3aIly-
CKOB HM3KOOPOMTAIBHBIX KOC-
MUYECKMX aIIapaToB HAYYHOTO

U TIPUKIAJHOTO Ha3HAYeHUA.
Mex[y TeM, COCTOSIHME pBIHKa
KOMMepPYeCcKIX KOCMMYEeCKIX 3a-
IIYCKOB JJATIEKO OT CTAOMIBHOTO.

DaKTU4YecKnii yXoj, ¢ pbIHKa
KoHcopunmyMa Sea Launch, aBa-
puu «IIporona» u Falcon 9 BeI-
3bIBAIOT OIPEJENIEHHYI0 TPEBOTY
OIIEPATOPOB, IKCIUTYaTUPYIOIIX
reoCTallIOHapHbIe CITyTHUKOBbIE
TPyHIUPOBKY (a 3TOT CErMEHT
PBIHKA Hambosee «JeHEKHBIN»).
Hexoropple U3 HuX HpAMO 3a-
ABJIAIOT, YTO PBIHOK, IOJ€/IeH-
HBIII MEXHy [AByMs IIpOBaiife-
pamu (certuac aTo Arianespace u
SpaceX), He ABnAETCA yCTONYM-
BbIM. [Io MX MHeHMIO, Ha pBIHKe
HDOJDKHBI paboTaTh, KaK MUHM-
MyM, TpM IIOCTaBIMKa ITYCKO-
BBIX YC/IyT. B cBOe Bpems, Korza
Sea Launch sasBui o cBoem 6aH-
KpOTCTBe, a Falcon 9 eme He BbI-
1IIe/T Ha PBIHOK, JKe/IaeMoe YJCIIO0
UTPOKOB Ha ITyCKOBOM pBIHKE
OTIpefieNIANIOCh KaK TpU WM de-
toipe. Kommanusa ILS, npopsu-
rajomas Ha pbHOK «IIpoTon»,
MOJKET BOMTY B TPOVKY JIUJEPOB
TOJIbKO B C/Iy4yae pelleHNsA Ipo-
671eM ¢ Ka4eCTBOM pPaKeTbI-HOCHU-
tensa. Koneuno, ects emne Mugns,
Knraii u SInonmnsa. Ho ux Hocute-
JIM TI0 Pa3HBIM IIPMYMHAM IIOKa
IIOTO/IbI HE IeIaloT.

BbIBOfI TPOCT — €CTh OJHO
BaKaHTHOE MECTO Ha PbIHKE KOM-
MepYecKMX 3aIyCKOB
IMOHAPHBIX  Te/IEKOMMYHUKa-
IMOHHBIX 3amyckoB. Ho 3aHATb
ero Hazmo ObicTpo. [lns aroro
HY)X€H HOCUTe/b, aJ|eKBaTHBIN
mo IeHe u HajgexxHocTu. Iloka
Ha 3Ty POJIb JIy4llle BCETO IOAXO0-
INT «3eHUT» WK IIORK0OHAs eMy
paketa. O4eBUHO, 3TOT BBIBOJ,
TpebyeT HEeKOTOPBIX 0OOCHOBA-
Huit. [TonpobyeM nx gaTb.

C TOuKkM 3peHMA 3Hepre-
TUKU, «3€HUT», OCHAIl[aeMBblil
PasIMYHBIMU PasTOHHBIMU 6710-
KaMM, SBJIAETCS IPUMEPOM JO-
CTaTOYHO I'MOKOI TPaHCIIOPTHOI
cucreMbl. Bo-1epBsIx, ¢ 610k0M
Kmacca JIM oH obecliednBaeT Bbl-
BefieHJe Ha reollepexofiHble Op-
6ursr (I'TIO) nerkux u cpegHMX

reocra-

CIIYTHUKOB C JXMAKOCTHBIMU pa-
KETHbIMI IBUTATEIbHBIMN YCTa-
HOBKaMM, a TaKX€ «IIOTHOCTBIO

INMEKTPUYECKUX»  KOCMUYECKUX
anmaparos. K nocieganm otHo-
CATCSL CIYTHUKY, OCHAI|eHHbIe
9JIEKTPOPAKETHBIMU J{BUTATEb-
HBIMM ycraHoBKamu (OPLY),
KOTOpble IIOTPEONAT — Mamoe
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KO/IM4eCTBO paboyero Tema. VIx
crapToBas Macca 67M3Ka K Jier-

KJM M CpeJHMM aIlllapaTaMm, TOT-
Ia Kak IIojIe3Has Harpys3Ka Ipu-
MepHO TaKas e, KaK Y TSKebIX.

Bo-BTOpBIX, Kak ObIIO IIO-
KaszaHo B my6mmkanmu 2012 roga
(cMm. Nel, 2012 r1.), ocHaleHHe
«3eHNTa» KIUCIOPOJHO-BOLOPOS-
HBIM DasTOHHBIM OJIOKOM, IIpe-
BpalllaeT ero B HOCUTE/b TsXKeJo-
0 KJ1acca, CIIOCOOHbIN OCTaBUTh
Ha I'TIO opuH TspKenbii (Maccoii
CBBIIIE 6 C JMUIITHUM TOHH) VTN
IBa JIETKUX CHYTHUKA. 3aMeTuM,
YTO 3Ta I’MOKOCTh ObecreynBaeT-
¢ 6e3 MCHOIb30BAHMA MOMY/Ib-
HOJI CTPYKTYPbI PaKeThl.

Cample 6orbliie BO3paKe-
HUS TIPOTUB «3eHUTa» Cejrdac
HOCAT TOIUTUYECKUIN U 3KOHO-
Mudeckuii  xapakrep. Ilommm-
YeCKyI0 COCTAB/IAIOIIYI0 MBI pac-
cMaTpyBaTh He OygeM — OHa
0061en3BeCTHA. DKOHOMUYECKIE

KocMuueckune nccnegoBaHmst n texHonornm /3-4/ 2015-2016

BO3PKEHMA CBOJATCA K TOMY,
qyro 3aBoj «HOkmam» — u3-
roroButenb PH «3eHur» — He
criocobeH B HbBIHELNIHEM CBOEM
COCTOSIHMM OIUIA4MBATbh POCCUII-
CKMe KOMIIEKTyIomue. B nepsyio
ouepenp, apuratemu PII-171M —
«CepALie» PAKeTHL.

Wrak, 4TO MbI MMeeM B IIPO-
MexxyroyHom wurore? Ilorpe6-
HOCTb B ellle OJHOM MIPOKe Ha
pbiHKe ecTb. [IpomsBofcTBeH-
Hble MOIIHOCTY ecTh. Her mener
y IPOU3BOJUTENA — HeT PAKeThI.
Her paxersr — HeT 3akasoB. Ho
3TOT MIOPOYHBIN KPYT B IPUHIU-
IIe MO>KHO pa3opsarb. [y aToro
Ha/I0 BBIPBATBHCA M3 CXEMBI «OT-
CTayBaHMe IO3NLNIT» U TIepeiTu
K 6o/ee mparMaTMYHON — «OT-
CTayMBaHMe VHTEpecoB». B dem
OHM COCTOSAT?

Murepec Poccun B nemom, u
PKK «9Heprus» Bmecte ¢ HITO
«9DHepromamnr» B YaCTHOCTU: CO-

XpaHeHle CepUITHOTO IIPOM3BOJ-
ctBa mBurarens PJI-171M, kak
€ITHCTBEHHOTO JOCTYIIHOTO /IBU-
raressi, Ha 6aze KOTOPOTO MOYKHO
OTHOCUTE/IBHO IIPOCTO CO3JATh
CBEPXTsDKeNbIl HocuTeNb. B aToT
JKe MIHTepecC BIJCBIBAETCS U CO-
XpaHeHMe mpomsBojctea PH
«3eHUT» B LI€JIOM, TIOCKOJIbKY €TI0
010K TIepBOIl CTYIIeH! — IOYTU
TOTOBBII MOJY/Ib «CYTIEPTSKay.

Wutepec Ykpaunbl, «IOx-
mama» n Kb «lOxxnoe» — 3a-
paboTaTh [JEHBIM M COXPAHUTD
paboune Mecra. VIHTepec KOM-
nauu «MeXayHapofHbIe KOC-
MMUYeCKMe YCIyTM» — KOHKY-
PEHTOCIIOCOOHBIN  CepUITHBII
HOCHUTEIb, C IOMOLbI0 KOTOPOTO
KOMIIAHUA CMOXeT 3apabarbl-
BaTb I€HbIL.

WuTepec Kasaxcrana — co-
XpaHeHMe KocMopipoma baiiko-
HYp ¥ HONydeHue JOCTYIHOTro
CpeficTBa BBIBEJIEHUA KaK OCHO-
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BBl CTaTyca KOCMMYECKOW [iep-
JKaBBhI. Hy, n OEHbI'M, KOHCYHO
e, KOTOpbIe MO>KHO 3apaboTaThb
Ha IIyCKOBOM pbIHKe.
CoBMeCTUTb 3TM WHTEpechl
MOXKHO CO3JaHMeM CBOeOOpas-
HOTO «paKeTHOro xaba» Ha Gase
Baitkonypa. Cefidyac He TaK yX
U BaXHO, B KaKUX OpTaHM3AIM-
OHHBIX (opmax OH Oymer cCyle-
CTBOBaTb. I71aBHOe, ompemennTL
GyHKIMOHAL. A OH JOCTaTOYHO
IPOCT:  3aKyNaTh KOMIIOHEHTBI
«3€eHNUTa» Y USTOTOBUTENIEN U VIH-
TETPMpPOBaThb WX B PaKeTy-HOCH-
Te/b Ha KocMozpoMe batikonyp. Y
«IO>xmaia» HeT ieHer Ha 3aKyIIKy
PII-171M? HeBakHO — [IBIDKKU
y HIIO «DHepromaur» 6Oyger 3a-
KymaThb «xab», a «lO>xmamn» 6yger
MOCTAB/IATh Ha KOCMOZIPOM KOM-
IVIEKTHBI 6JI0K BTOPOII CTyIeH!
U OCHOBHYIO KOHCTpyKumio (6e3
mBuratenss) 670ka IEpBOIl CTy-
nenn. IlocTaBmMKOM TroOMOBHO-

ro obreKkareyia MOXKET ObITb KaK

«Oxmanr», Tak u HITO um. Jla-
BouKyHa. [Toc/eHee MoXxeT ObITh
MOCTABIIMKOM PasTOHHOTO 6/10Ka
«@perat». PKK «3Heprust» Oyzer
IpofiaBaTh «xaby» 6ok M.
I[loHsATHO, YTO m/IA WHTe-
rpagun PI-171M B KOHCTpPYK-
U0 6710Ka IIepBOIl CTyNeHU
npugerca popaborars MUK
KoMIteKca «3eHuT». Ho 3aTpa-
TBI Ha 9TO, KaK MPeACTaB/IsAeTCs,
He UAYT HU B KaKOe CpaBHEHNe C
3ampammBaeMbMy  pUHAHCAMU
Ha CTPONUTEIbCTBO CTAPTOBOTO
KOMIUIEKCA « AHTapBbI».
KiroueBbIM BOITPOCOM IpO-
exra OypeT obecriedeHre HaleX-
HOCTJ pPakeTbl M ee 9KOHOMM-
yeckoil addexruBHOCTH. [Ist
YCTOMYMBOCTU IIpOeKTa U obe-
criedeHnsi kadecrsa PH Heo6-
XOJMMO BBIITOTTHATD HECKOJIBKO
(9KCIIepTHO — OT JABYX [0 Ile-
CTM) ITyCKOB B T0f. B aToM ciydae

obecreunBaercss PUTMUYHOCTD
IIPOM3BOJICTBA,  HONfiepKaHNe
U BOCIHPOM3BOAVMMOCTL TEXHO-
JIOTMYeCKMX IIPOLIECCOB ¥ CO-
XpaHeHJe KOMIIeTeHLIMil paspa-
6OTYNKOB, NPOU3BOAUTENEN U
9KCIITyaTaHTOB.

Hudero  ¢antactideckoro
B JIaHHOM IIPO€KTe, KaK BUJIUM,
HeT. Ilo cytu oH sBIsAeTcA Mpo-
nomxeHneM «HasemHoro crapra»
1, OTYaCTH, TpoekTa «Mopckoit
crapT». B mocnegHeM cmydae Tpe-
6yeTcst co3faHye KPUOTEHHOTO
PasroHHOro 6710ka — 06 3TOM MBI
yXe mmcamu. B mpuHnume, Kak
6BI/IO IIOKA3aHO, /1 «3EHUTa» TO-
mutcs 6ok KBTK («Kucmopogso-
BOJIOPOJIHBIIA TSKEIOTO K/IACCa»),
paspabarbiBaembiit B LleHTpe nM.
XpyHnueBa A «AHTapbl-A5».
Ho Bmome mo)xer momoitu u
6mok  KBCK, mpoextupyemslit
TaM e A1 «AHrapel-A3». by-
Ayllee 3TOM paKeThl HEU3BECTHO,
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a BOT PasrOHHBI O/I0K MOT 6B
IPUTOANTHCSL.

Bonpoc — cormacurca mm
Ilentp uM. XpyHuuesa paboTaTh
¢ KoHKypeHTOM? OTBeT 3aBUCUT
or OajaHCa MHTEPecOB IIpef-
npuATys. JIM4HO aBTOpPY B JaH-
HBIII MOMEHT IIpefiCTaBJLIeTCH,
uyto Bpsan M. Ho ectdb eme PKK
«DHeprys», MMeKIas OIbIT pa-
60TBI C BOLOPOJOM U 3aMHTepe-
COBaHHas B COXpaHeHUNU «3eHU-
Ta». B KOHIle KOHI[OB, ecTb O/I0K
«IJenraBp»! Ilo pacueraMm, ¢ HUM
«3eHnT» 0O/MaaeT IIPUMEPHO TOI
)K€ SHEPreTHUKOIL, YTO U € HJIOKOM

KocMuueckne nccnegoBanust u texHonormm /3-4/ 2015-2016

KBTK (ecrmn He myde). JIpyroe
Ieno, YTO aMepUKaHIbI He COo-
IIacATcs npopaBarh «lleHTaBp»,
Ja ¥ O49eHb Y>XX IOPOTON JaHHbI
Pa3rOHHBII O/IOK.

OpHaKko CBET He COIIeNCS
xmHoM Ha KBTK mm «IJenTas-
pe». Ilouemy 6b1 He obparuth
cBoi1 B3 Ha Kurait u Mapuio,
KOTOpbIE TaKkXKe 00/1a/jal0T TeXHO-
JIOTMAMM KPMOTE€HHBIX PAKETHBIX
6noxoB? [la, BogopoaHbIe u3fe-
NMS 9TUX CTPaH, HaBepHOe, MOKa
HayeKyt OT HaMBBICLINX MUPOBBIX
OOCTVDKEHUII, 3aTO CTOMMOCTD
IIPOM3BOJICTBA TaM Hipke. [lyma-

ercs, v inpus, u Kurait 3aunTe-
pecoBaHbI B IPOAIBIDKEHNN CBOEIT
IPOAYKLMY Ha BHEIIHME PbIHKI.
Ho, He 6yieM KaTerOpMYHBIMU —
JaHHBI BOIIPOC Tpebyer riybo-
KOil mpopaboTku. B wactHOCTH,
MO>KHO IIpOpaboTarb ¢ IPYIIION
SAFRAN Bompoc 1mocTaBoK WIn
JIMLIEH3MIOHHOTO  BOCIIPOM3Befie-
HUA €BPOIIEJICKOTO IBUTATesA
HM-7B, ncnonb3yemMoro B HacTo-
sAlee BpeMsA B BepXHell CTyIeHM
PH Ariane 5.

C TexXHIYeCKOI TOYKM 3pe-
HIUA BO3MOXXHBI BapMalMy IpoO-
exTa. Hanpumep, Ha 11epBoji cTy-
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neHn  «VIHTepHALMOHAIBHOTO
HOCHTe/IA» BO3MOXKHO IIpVMeHe-
Hue neurareneit HK-33, PI1-191,
PII-193, PII-180 wmmm PJI-181.
Kcrary, B 1980-x IT., KOTZIa IpO-
OmeMbl IIpeciefoBaIM  paspa-
6otky psuratenmeit PI-170/171,
U3Y4AICsA BOIPOC «UeTBEPTOBA-
HMs» yeTblpexkamepHoro JKP]I.
I[Io uMemmMMUMCA [gAaHHBIM, dYe-
ThIpe OJJHOKaMEPHBIX JIBUTATENIA
MJI-185 (Takoe Ha3BaHUe IONY-
YMIa «4eTBEPTYIIKa») KOMIIO-
HOBA/INCh B XBOCTOBOM OTCeKe
6m0Kka A pakersl «DHeprusi» u
6710Ka TIepBOIl CTyIeHM «3eHM-

Ta». [IoHATHO, 4TO IIpU 3aMeHe
IBUTATe/Isl peuyb MOXKeT UATU O
pas3paboTKe IIPaKTUIECKN HOBO-
ro HocurenA. Ho oH no xpaiinen
Mepe HO/DKeH 6e3 0coObIX mpo-
O1eM «BCTaBaTb» Ha IYCKOBYIO
ycranoBky PH «3enuT».
Hecmorpst Ha o61vte anbrep-
HATMBHBIX CIIOCOO0B peajv3aru,
BCe YK€ COBEPIIEHHO IIOHATHO, YTO
HaWIYYIIVM BapMaHTOM SBJLA-
€TCA VMEHHO «OPUIVHA/IbHBIN»
«3eHUT», TPOU3BOAICTBO KOTO-
poro moka >xuso. K Tomy e, 3Ta
pakeTa, Ha Halll B3IJIAM, oOIafaeT
HEMAIBIM  MOJEPHM3AIMIOHHbIM

moTeHHanoM. TeM He MeHee, He-

CKOJIbKO BapMaHTOB KOMIUIEKTO-
BaHUA [IBUTATENIbHON YCTAHOBKYU
TIepBOI CTYIIEHY MOBBILIAIOT T6-
KOCTb U )KMBYYECTb PaKeTbl.

B nenmom, umes «pakeTHOro
xaba» BBIILIAMT BIIOTHE 37pa-
BOJI, IIOCKO/IbKY ObecrednBaer
OalaHC MHTEpecOB BCeX ydacT-
HUKOB ITpoekTa. Hackonbko ona
peanusyeMa Ha IIPAaKTUKE — 3a-
BUCUT OT MHOXeCTBa (haKTOpOB:
TIO/IMTUYECKOV BOMM PyKOBOZCTBA
Poccun, Yxpannnl n Kasaxcrana,
SKOHOMIYECKOI Lie/Ieco0OpasHo-
CTV U KOHBIOHKTYpbI pbIHKa. M
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(AHTADA): meurs:

CIIeNTHOe Hadaio  JIeT-
HBIX UCIIBITaHUI, a TakK-

JK€ I3BMEHEHNA Ha PbIHKE

KOCMMYECKUX 3aITyCKOB,
TIOCTY>KWU/I OCHOBOJI HOBBIX Ba-
PMaHTOB UCIIOIb30BaHMUA KOCMMU-
YECKOTO PAKEeTHOIO KOMIUIEKCa
«AHrapar.

«AHrapa»
B «MOpCKOM CTapTe»?
22 asrycra 2014 1. Mex-

TyHapOIHBIN KOHCOpUUYM
SeaLaunch («Mopckoii crapt»)
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AmuTtpuii BOPOHLIOB,

(NAHTA3UU N NEaNIbHOCTDb

HE3aBUCUMbIN aKcnepT B obnactu paKETHO-KOCMM‘-IECKOﬁ TEXHUKMH,

Poccus

IIPMOCTAHOBU/ CBOIO JIeATENb-
HOCTb Ji0 cepenguubl 2015 ropa.
Ho npoekr Tak u He cMor ompa-
BUTBCS OT (PMHAHCOBBIX [IOTEPD
cepeguubl 2000-X, mpuBepmINX
K OaHKPOTCTBY  KOMIIaHUIM.
«Mopckoit CrapT» ¢ TpyAoMm
BbILIeT M3 OaHKPOTCTBA, CMe-
HUB BrafgenbLa. Ceil4ac um, mo-
cpenctBoM  abdUIMpPOBaHHBIX
CTPYKTYp, hakTideckn Brageer
PKK «JHeprus». koTopas Ha
IPOTSKEHUM JIBYX JIET TIbITaeT-
Cs IPeoJioNeTb KPM3IC.

Kommanus «o6baBuIa o ce-
PpUY MepOIIPYATHIA, CBA3AHHBIX C
COKpallleHMeM 3aTpaT B CBSA3U C
IPEeJCTOAIMM IepePhIBOM B ITy-
CKOBOJ JIeATeTbHOCTU KOMITTIEKCa
«Mopckoit crapt». Ilo Tekymum
I/TaHaM, BO30OHOB/IEHIE MUCCHIT
110 porpamme «MopcKoii cTapT»
VM HapalyBaHMe ITyCKOBOW akK-
TUBHOCTM OXXUJJAae€TCsA B IIE€PUOL;
cepeguna 2015 roga — cepenyHa
2016 ropma». O6 aToM coobiaercs
Ha caiite «Mopckoro crapTa».

MepomnpuATua 1O ONTHU-
MM3aUMM 3aTpaT IpPeAIoaramoT
COKpallleHJe YMCTIEHHOTO COCTa-
Ba pPabOTHMKOB, a TaKXe BbIBe-
IeHye CyIOB U3 SKCIUTyaTaIluL.
«BpemeHHOe BbIBefleHME CY/OB
U3 O9KCIUTyaTalluM Ha TepUoj,
CHIDKEHUA IeATeTbHOCTU paKeT-
HO-KOCMMYECKOTO KOMITIEKCa He
HOBOE PpeIEHNE, KOTOPOE YxKe
Ppeann3oBbIBATIOCH paHee U ABJIA-
eTCs1 OOLLEIPUHATON IPAKTUKON

Ha MOPCKOM TPaHCIIOPTE», — IO~
BOPUTCSI B COOOLIEHNN KOHCOP-
LyMa.

«Mopckoii crapT» Takxe
«byzeT IPOBOANUTD HEOOXOAUMYIO
paboTy MO IIOBBIMIEHMIO CBOEI
9KCIUTyaTallMOHHO  3(peKTUB-
HOCTH, B TOM 4MC/Ie TIpOBefieHe
IopaboTKY psifia IYCKOBbIX ¥ TeX-
HOJIOTMYECKUX CUCTEM, BK/IIOYAst
paccMOTpeHMe BOIIPOca O Iepe-
BOJie MOPCKMX Cy[IOB KOMIITEKCa
Ha OeperoBoe 9/leKTPONUTAHNE
BO BpeMsI VX HaXOXKIeHNs B 6a30-
BOM IIOPTY, a Takoke opopm/IeHNe
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pesy/IbTaToB IPOBEEHHOI pabo-
THI 110 BHYTPEHHEN OlLieHKe MMe-
IOLIMXCSA BapMAHTOB pasIMIHON
KOHQUIypaumy paKeThl KOCMH-
JeCKOTO Ha3HaYeHMs».

OpHako HOBBIX 3aKa30B MOKa
He BuAHO. IIpoexT «HasemHbIL
CTapT» TAKXKe HAXOJMTCSA B CTarHa-
LV, XOTA B PaMKax ITPOEKTa I/Ia-
HI/IpyeTC}I BBIIIO/THUTH HECKOJ/IBKO
3amycKoB. B wacTHOCTH, Ha 18 HO-
s6ps 2015 T. IIaHUPYeTCs 3aITyCcK
MeTeOoCITyTHUKA IneKTpo-JI Ne2. B
2016 r. Ha OpOMTY HODKEH OBITH
BBbIBEfIEH YKPAMHCKMII CITyTHUK
«JIn6inp», a B 2017 — poccuit-
cKas KocMMdecKas o6cepBaTopis
«Cnextp-PI'».

B mo6oM criydae I7aBHOI
IPUYMHON YMUPAHUA JAHHBIX
IIPOeKTOB OyAyT He CTONbKO
MeHbIY, CKONbKO HEeJOCTYII-
HOCTb paKeT-HOCHTeneil «3e-
HNUT». [IpyunHbI 37ech faxe He
CTO/IbKO MOJIMTHYECKME (3amper
Ha COTPYJHUYECTBO B BOEHHOI
cdepe, BBeJEHHBIN IIPe3U/EH-
tom Ilerpom Ilopomenko, He
3aTparuBaer chepy TIpaKfaH-
CKMX KOCMMYECKMX IIPOEKTOB).
bBena B ToM, 4TO y yKpaMHCKUX
pakeTocTpouTeneit  6aHaNIbHO
HeT JIeHeT Ha ON/ATy IOCTaBKMU
POCCUIICKMX KOMIIIEKTYIOUIMX.
B yacTHOCTH, Ha 3aKyIIKy ABUIa-
tensa PII-171M B HIIO «39nep-
roMati».

Ceituac  PKK  «OHeprusa»
UILET BO3MOXXHOCTb «IIPUCTPO-
WUTb» TPOEKT, CTaBIIMII «9I€MO-
maHoM 6e3 pydku». Hexotopoe
BpeMsa Hasap, B 2013-2014 rr,,
obcyxpanach BO3MO>XHOCTb
npopaxu «Mopckoro crapra»
TOCYHapCTBY C IepedasipoBaHm-
eM TeXHMIECKUX CPeiCTB IPOeK-
Ta Ha Teppuropuro P®. Hanpu-
Mep, BO BaiuBOCTOK.

CoOTBeTCTBEHHO, ocine
TOTO, KaK pa3pasuics «yKpa-
nHCckuit kpusuc», PKK «JHep-
I'MsA» TPeJIOKIIA  3aMeHUTh
«3eHnT-3SL» Ha CBOIO pakKery,
M3BECTHYI0O KakK «3JHeprusa-K».
B pamHOM cmy4yae «3JHeprus»
«yOuBama cpasy [ByX 3aillleB»:
Mojyyana CpefHuil KoMMep4Ye-
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CKUII HOCUTENb Y OCHOBY I
cBepxTsKenpix PH.

Jletom 2015 ropa 1o MHUIINA-
atuse llenTpa nmenu XpyHude-
Ba 00CY>XHa/ICsI BOIIPOC UCIIOTIb-
30BaHMA B IpoekTe «Mopckoit
crapt» PH «Amnrapa-A3». «Ilep-
CIIEKTUBHAasg  PaKeTa-HOCUTE/b
cpegHero Kimacca «AHrapa-A3»
MOXeT OBITb MCIIONIb30BaHA B
mpoexTe «MOpCKoIl cTapT» BMe-
CTO  POCCHIICKO-YKPalHCKOTO
«3eHMTa», — COOOWIMI TeHe-
panbHBII KOHCTpyKTOp IlenTpa
uM. XpyHudesa Anekcanap Mep-
BeneB. — [loka aTa ujges ocraer-
cs. Mbl JO/DKHBI JOKAATbCA He-
KOTOPBIX PEIIEHMI, ITOCTIE 3TOTO
MOXXHO Oy/ieT 0 4eM-TO cepbes-
HOM TOBOPUTD».

Upea Ilentpa um. XpyHnm-
4yeBa NMe/Na IPUYMHBIL, IIPAMO
IPOTUBOIONIOXHbIE pe3oHam
«OHeprum». Ecmm y mocnenneit
ObUI CTapTOBBII KOMIUIEKC, HO
He 6bUIO pakerbl, TO y LleHnTpa
XpyHuueBa 1op, «AHrapy-A3»
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He OBUIO CTapTOBOTO KOMILIEK-
ca. CTporo rosops, cpefHuil Ho-
CUTEeNIb M3 CEeMeNCTBa «AHrapar»

BIIOJTHE MOYKHO 9KCIUIyaTHPOBATh
C YHMBEPCAJIBHOTO CTapTOBOTO
komiiekca (YCK) B Ilmecerke.
OnHAKO KOMMEpYecK) MpUBIIe-
KaTe/IbHBIX IOJIE3HBIX HArpy30K
OTTy#a HU «AHrapoii-A3», Hu
Jaxe «AHrapoi-A5» BBIBECTH
HEBO3MOXXHO. JKBaTOPUA/IbHbII
IJIABY4YMII KOCMOZIPOM B JJAHHOM
CIydae MaeT IIPEKPacHyl BO3-
MO>XHOCTb BBIATY B HMIIY 3ay-
CKOB TSDKEJIBIX TeeKOMMYHUKa-
LVIOHHBIX CITyTHMKOB Maccoil He
MeHee 6 TOHH.

Ilo cmoBam ArekcaHzpa
MenBenieBa, paccMaTpUBAIOTCS,
KaKk MUHUMYM, [Ba BapMaHTa
afanTaluy  IUIABYYEro KOCMO-
fpoMa «MOpPCKOTO crapTra» u
«AHrapnol». «Hampumep, He Tpo-
raeM (pakery) A-3 coBceM, HO
HOJCTpayBaeM U M3MeHseM 060-
pynoBaHMe, KOTOpoe paHee ObUIO
yCTaHOB/IeHO Ha Ivatdopme. B

OPYyroM BapMaHTe OCTaB/IAeM
obopynoBaHue, HO Torga Tpeody-
€TCA CEpbE3HO BUNOU3MEHUTDH
caMy KoH¢urypaumo «AHra-
poi-3». Ceityac He popcupyeM co-
OBITH, @ IPOCTO PACCMATPUBAEM
ob6a BapyaHTa NapaJUIeIbHO», —
nosiciun MenBeneB. Panee rma-
Ba Pockocmoca Vropr Komapos
3asBuI, 4T0 «MOpCKOIT CTapT»
MoryT Inepe6asupoBatb 13 Ka-
ymmdopHuu B Bpasminio, ogHako
HEpPCIIeKTUBbI TIPOEKTa OCTAIOTCS
IOJ BOIIPOCOM M3-3a CyHeOHO-
ro Ipolecca C aMepUKaHCKIM
Boeing.

O6a BapmanTa B3aMMHOI
YBASKM pPaKeTbl M IIyCKOBOTO
KOMIUIEKCa He [HaloT OBICTPBIX
petrennit. [ast  TOro, 4TOOBI
OpUBA3ATh «AHrapy-3» K MMe-
IOIUMCA MHTepdeiicaM 1 060-
pynoBanuto wiatpopmsr «Opuc-
cell», pakeTy Halo KOPEHHBIM
criocoboM IepenenaTs. Bapuant
HOfOOHO  TepefieNki  MUIIO-
crpupyercs pucynkom. OT wmc-
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XOFHOM «AHrapbl-A3» B JaHHOM

CTydae yAaeTcsl COXPaHUTD JIMILb
YPM-2 u 6akoBbie oTceku YPM-
1. IloHATHO, 4YTO Takas Iepe-
KOMIIOHOBKA PaBHOCWU/IbHA IIOJI-
HOI1 nepefenke pakersl. Jaxe c
y4eTOM TOTO, YTO BCe IBUTATENIN
UMEIOTCS, a IIPOU3BOAICTBEHHYIO
OCHACTKY MOXXHO COXPaHUTb,
CPOK pa3paboTKy MOXeET 3aHSTh
MUHUMYM 3-5 JIeT. 3a 3T0 BpeMs
BCe KOMMeEpYecKye BO3MOXHO-
CTH MOTYT OBITD YIIyI[EHBIL.

Hekoropoe BpeMsi 00Cyx-
Jalci  BOIPOC  6asMpoBaHMA
«Mopckoro crapra» B bpasumm.
Crpana BPVIKC, apyxecTBeHHas
Poccun, fa k Tomy e ellle 1 9K-
BaTOpMambHag — MecTa JIydlle
He Haitfers! Ho TyT nogsepHyrcs
mpyroit cmy4ait. Kak pas HbiHer-
HJM JIETOM TIPMKA3ajl JONTO XKUTh
6pasuIbCKO-yKPAVHCKIIL POEKT
«Ankanrapa-llnknon-Cneiicr.
CoracHO TIPOEKTY, UCTOpPUA KO-

TOPOro BOCXOZUT e1we K 1999 ropy,
o6e CTpaHbI JJOrOBapUBA/INCh II0-
CTPOUTH KOCMOJPOM, C KOTOPOTO
Oyzer craproBarb ykpanHckas PH
«IIuknon-4». Boobuie-to, «Lu-
KIOHBI» — JieTKue pakeTbl. Ho
9KBAaTOPMATLHOE  PACIIONOXKEHNe
MecTa TBOpUT uypeca. Craprys us
Arnkanrapsl, «[JukmoH-4» o6pe-
Tajl CBOJCTBA CPETHEr0 HOCUTENA
U, TEOPETUYECKM, MOT ITI0OOPOThCS
M 32 CETMEHT JIETKMX TeOCTaIlno-
HAPHbIX CITyTHUKOB, 1 32 CETMEHT
crryTHUKOB [133.

OpHako, CTONMKHYBHIMCH C
MHOXKECTBOM Ipo6eM opra-
HM3ALVOHHOTO, TEXHUYECKOTO
U (MHAHCOBOTO IUIAHA, IIPOEKT
npuobpen Bce XapaKTePUCTUKI
ponroctpos. VI, BepoATHO pas-
yBepI/IBH_II/[CI) B ycnexe mpen-
npuATuA, bpaswnma B opHO-
CTOPOHHEM TIOpsAfIKe pacTopria
KOHTPAKT C YKPauHOIL.

CBATO MecTO IycTO He Obl-
BaeT, ¥ IPAKTUYeCKM Cpasy e
ObI/IV O3BYUEHBI MJIeVl Pa3MECTUTD

B AsxanTtape poccuiickue PH
«AHrapa» C IOCTPOJKO! COOT-
BETCTBYIOIIEI CTapTOBOI MHpa-
CTPYKTypbL. B faHHOM ciydae He
TpebyeTcst KapAuHAIbHOI Iepe-
JETIKY PaKeTbl, HEOOXOLVIMO JIMIIb
IIPUCIIOCOOUTD €e K YCIIOBUSM
CTapTa U3 TPOIMKOB. AHanormy-
HYIO 3a/]a4y C yCIIEXOM PellIu B
PKIJ «IIporpecc» B pamkax Ipo-
exrta «Coro3» u3 I'Buanckoro xoc-
MIYECKOro IieHTpa». bosee Toro,
B CIy4Yae SKCIUTyaTaluy «AHTa-
ppI-1.2», HE MICKITIOYEHO, YTO TIO,
HEe MOXXHO «MaJIoil KPOBBIO»
nepefie/iaTh 3ajiesl 10 CTapTOBOMY
xomiiekcy «lluxnona-4». «bpum
COOOpaKEHUA ¥ TPEeIIOKEeHNA
IO TIOCTPOJIKe OTHETbHOTO CTap-
TOBOTO KOMIIZIEKCa 1of, «AHrapy»
Ha KOcMofpoMe AJIKaHTapa B
Bpaswmm. C akBaTopa IIycKaTb —
VHTepecHbI1 BapuaHT. Ilomy4daer-
Cs1 O4eHb KOHKYPEHTOCIOCOOHO.
Ceityac BeyTcs IEPETOBOPhI», —
3a4B/IA1 1eToM AjiekcaHnp Men-
BeJIEB.
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BpimeonvcaHHble  cooblie-
Huss CMMU u 3asaB/ieHMsA pyKoBO-
ZuTesne BbI3BAIM OOTIBIION Pe3o-
HAHC B Cpefie OKOTOKOCMITIECKOI
obwecrBeHHOCTH. HO HacKonbKO

Cepbe3HbI IIPOEKThI ITPOTODKEHIA
ucnonb3oBanust «Mopckoro crap-
Ta» WIN pasMellleHns «AHrapa» B
bpaswmmn? Ilpencrasnsercs, 4To
9TO BCETO JIMIIb IIOXKETAHMUsA, He
HOfIKpEIVIEHHblE HM PealbHbIMU
pecypcamu, HU Cepbe3HOI ITpopa-
OOTKOII IPOEKTOB.

B HbIHemIHel 3KOHOMMYe-
CKOJI CUTyaIM, KOTZia pedb MJeT
00 ypesaHuM MHOIMX KOCMUYe-
CKMX IIPOTPaMM, HUKTO He OyzieT
BBA3BIBATbCA B JOPOTOCTOAIINE
IpOEKThl, IIOfi KOTOpble HeT
Cepbe3HO OOOCHOBaHHBIX IIO-
TpebHOCTel. PealbHO, M PEKOH-
cTpyKiust «MOpCKOro craprar,
n crpoutensctBo CK «AHrapni»
B AJIKaHTape — IIPOeKTHI CTOM-
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MOCTBIO HECKOJIbKO MMJUIMap-
IOB JIOJUIAPOB KaXKABIN M M-
TEIbHOCTBIO 5-7 JIET MUHUMYM.
bonee Toro, peanmsauma sTux
NIPOEKTOB He jjaeT Poccuy HOBBIX
BO3MOXHOCTell. B nydmem ciy-
Yyae CTpaHa IOJIYYUT CpefcTBa
BbIBE[IeHM:, KOTOpble CMOTYT
BbIBOAUTDH Ha I'CO pOBHO CTO/MD-
KO JKe, CKOIbKO «AHrapa-A5»,
OCHallleHHass KPMOTeHHBIM pas-
rounnkoM kinacca KBTK ns Boc-
TOYHOTO.

Haxkonen, B Poccunm mis
«AHrappl» IpeAIoaraeTcs Io-
CTPOUTH ellle OAVIH CTapTOBBIN
komiiekc YCK B Ilnecerike, u
IBe IIyCKOBbI€ IJIOIA/Ky Ha Boc-
ToyHOM. [IprueM B Te ke cpoxu,
B KOTOpBIe MOITIN OBITH peanmso-
BaHbBl «3arpaHNYHBIE IIPOEKTBI».
B obuiem, cMbIcia B IOCTpOiKe
KocMoppoma B bpasunuu nnm pe-
KOHCTpyKImu «Mopckoro crap-
Ta» OYeHb MaJIO, EC/IV OH BOOOIIE

ectb. He 3psa mpocoumnach uH-
¢opmarus, 9To pykoBOoAaCTBO Po-
ckocmoca B nmutie VI.A.Komapoga,
IIpeceK/I0 Ha KOPHIO BCe PasroBo-
PBI O OPasSMIBLCKUX U «MOPCKUX»
IpoekTax. B moboM crydae Hafo
IOHMMAaTb, YTO TOCYHAapCTBO B
Poccun He mact Hu Komeliku Ha
Hux. Ilo kpaiiHell Mepe, B HBI-
HelIHell S5KOHOMMYECKOM CUTya-
VI

A KaK e baitTepek?

Hapo npusHath, 4TO IPOEKT
baiitepek, BepoATHee Bcero, mHo-
a7l B Ty JKe KaTeTOPUIO «deMOofa-
HOB 0€3 PY4KI», YTO U IPOEKTHI
KOCMOZpOMa B AJIKaHTape WM Ha
BO3pPOXKIEHHOM «MOpPCKOM cTap-
te». IToBropumca: y Poccun ceii-
4ac B IpYOpUTeTe — CTPOUTENb-
CTBO ¥ MOJEPHU3ALV Ha3eMHOM
nHpacTpykryppl «Coi030B» U
«AHrapbl» Ha KocMoppoMax Ile-
cenk 1 BocTouHbII.
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OuepenHoe «mepedopmaTi-
posanue» baiitepeka, cBA3aHHOE
C BO3BpaTOoM K «AHrape-A5» u
UAeAMM PEKOHCTPYKLIMM IIOf, Hee
wiomanok «[Iporona» u YKCC,
HanoMuHaet 6er mo kpyry. Ecmm
B 2012 ropy $1,5 mipp 3a cTpon-
tenbcTBO CK «AHrapbl» Ha baii-
KOHype Kasamucb — i Opumt —
COBEpILEHHO HEIOIbeMHOI 1iyd-
poit I y4aCTHUKOB IIPOEKTa, C
wero Obl eif BAPYT CTaTb peaibHee
B HaIlIM THU?

Y Poccun He mosABuTCA pe-
CYPCOB Ha TaKyI0 CTPOJIKY IOfa ;O
2021-ro, xorga ¢ Boctounoro goi-
JKeH OBbITD 3aITyIIleH 6eCIIIIOTHBII
xopa6mb ITTK HII U Bor Toraa,
MOXeT ObITb, Oy/lyT JaHbI KaKie-TO
TeHbIY Ha CTPOUTENBCTBO CTApPTO-
BOrO KOMIUIEKCa Ha DalikoHype.
[Ipoviper ewe ner 5, n ecmn 6r011-
JKeT CTPOVIKM OYfeT BBIiepXKaH, TO
rogy B 2025-26, He MCK/TIOYEHO, YTO
Baiitepek Gymer peammsosan. Ho

CPOKU, OTCTOSAIIYE OT HAIIVX JHEeN
60nbiie yeM Ha 10 €T, HaBeBaIOT
MBICTIH O cKaske nmpo Xomky Ha-
CpenayHa, aguIaxa 1 MIlaKa.

Boobuie Bce mpen, Gasupy-
Iolyecss Ha BO3MOXKHOCTM pea-
ymsanyn Baritepeka Ha 6ase ere
TOJIKOM He JIeTaloIleil TeXHUKE,
CTOUT HpI/I3HaTI) 6eCHO‘1BeHHbIMI/I.
Yro xe menatb?! Ecnm Kasaxcran
JKelaeT peaZlbHO yYacTBOBaTb B
KOCMUYECKOI MIEATETbHOCT U
CTAaHOBUTBHCA KOCMUYECKOI Tep-
JKaBOM, OH B JIAHHOW CUTyaln
TO/DKEH ONMPAThCA Ha y>Ke JIeTa-
IOLIYIO TEXHMKY.

Ha nai B3r/1s/1, mocye BbIXO-
Ia U3 Urpsl «3eHnTa», Hanboee
VHTEPECHBIM BapMaHTOM MOITIO
Obl craTh yyactue Kasaxcrana B
MOJEPHM3ALIMU ¥ KOMMePYecKot
akcrryaramyy  «Corosos».  PH
cepun  «Cow3» TIPOUSBOJATCA
CEpUITHO 1, TIPY HEOOXOAMMOCTH,
nx BbIHyCK MOXeT 6I)ITI) yBeTII/I—

yeH (Bo BpemeHa CCCP mpous-
BOAWIOCH 10 60 pakeT B TOf).
Hanee, B paMKax MOJepHM3aLIUU
«Co1030B» TIPOEKTUPYETCS KO-
JIOTMYECKM YMCTBIN PasTOHHBIN
6ok 1o teme OKP «JIBuna-MJI».
B maHHOM mpoexTe, KaK MBI IU-
canu paHee, yyactue Kasaxcrana
MOXXeT OBITh KakK (pMHAHCOBBIM,
TaK ¥ MaTepuaabHbIM, HallpuMep,
B popme IpoM3BOCTBA KAKMX-TO
KOMIIOHEHTOB.

Kcrartu, Takoit BapuaHT HuU-
KaK He IPOTMBOPEYUT BO3MOXK-
Hoctum yvactuss Kasaxcrana B
TeKyIIMX IIPOeKTaX, HaIpuMep,
B IpeIoxxeHHol Pockocmo-
COM MOAroTOBKe K Iyckam PH
«IIpoToH-M».

B To e BpeMA HalaXKu-
BaHNe corpygHudectBa ¢ PKIJ
«[Iporpecc» MOXeET OTKPBITh
nyTh K yyactuio Kasaxcrana B
TIEePCIEeKTUBHBIX IIPOEKTaX —
Takux Kak «Cor3-5». |
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JepefiHOIl 3aIlyCK pa-

KeTbI-HOCKTenA Falcon

9 ¢ [IeBATON 1O CYeTy

MMUCCHeN  CHAOXKeHNA
MexayHapoaHO KOCMIYECKON
cranuym (MKC) SpaceX mpoiier
16 uronsa 2016 roma B 01:32 1o ce-
BepOaMepMKAaHCKOMY BOCTOYHO-
My BpeMeHy. O6 5TOM roBOpuUTCs
B HeflaBHEeM COOOIeHNN Ha 0u-
nuanpHoM caiite NASA. 3amyck
PaKeTbl COCTOMTCA C KOCMOJPO-
Ma Ha Mbice Kanasepan. B pam-
KaX MMUCCHM TpPY30BOII KOpabib
Dragon pocrasutr Ha MKC 3a-
Iachl TIPOJOBONIBCTBIA, HAYIHOE
000pyOBaHMe, paCXOIHbIC MaTe-

KocMuueckune nccnegoBaHmst n texHonornm /3-4/ 2015-2016

Hypnan ACEJIKAH
rNaBHbI PeaakTop XypHana

Ha NEIYNADRY

«KocMuyeckne uccneaosaHus v TEXHONOMUN»

pMaIBI K IpubOpaM Ayt HayIHBIX
UCCTIEOBAHMIA, @ TAKXKe «MEXHy-
HapOJHBIN CTHIKOBOYHBIN y3€7l»,
KOTOpBIT B OyAyiieM IIO3BOIUT

SKUIIXKaM IWIOTUPYEMBIX KO-
pabeit Boeing CST-100 Starliner
n SpaceX Dragon NpyCTHIKOBBI-
BaTbcA K cTaHuuu. [lepBrlie Takue
KoMMepueckue nonersl Ha MKC
TOJDKHBI COCTOAThCA yxe B 2017
ropy.

Ipepcrasurens SpaceX nmop-
TBEPAUI, YTO KOMITAHNA TIOTILITA-
eTcsA TOCafuTh ITepPBYI0 CTyIleHb
Falcon 9 Ha mpice Kanasepai. 9to
6ymeT mepBas IOMBITKA ITOCAIKI
IIepBOJ CTYHEHN pPaKeTbl-HOCHU-

tend Falcon 9 Ha TBepayo 3eMITi0
C MOMEHTa YCIIeNTHOI 1O0CafKM B
mexabpe mporwioro roxa (B gaH-
HOM CITyyae pedb UJET TONbKO O
HOCAfIKax Ha TBEPAYIO 3eMIII0).

C rex op, kax SpaceX Brep-
Bbl€ Y/Ia/IOCh TOCAIUTh CTYIIEHb
pakersl Falcon 9 Ha GeroHHYIO
wiatdopMy Ha Mbice Kanasepar,
IPOM3OUIZI0O MHOTO MUCTOpUYe-
ckux cobsrtuit. Kommaunn Vio-
Ha Macka ¢ [ATOi IIOIBITKU
YHAIOCh IPOU3BECTH YCIIEIIHYIO
nocazky Falcon 9 Ha mnaByuyio
wiatpopMy, a 3aTeM ellje U IO-
BTOPUTD 3TOT YCIIeX, IpUIeM BO
BTOpOI1 pa3 CKOPOCTb Ipy3eMIIe-
Hs1 ObITa OLIYTUMO BBILIE.

Ha pmanHBIT MOMEHT B aHTa-
pe CTapTOBOTrO KOMIIIEKCA, pac-
IIOJIOKEHHOTO Ha TeppUTOPUM
KocMmdeckoro IeHtpa Kennemu
Ha OCTpoBe MeppuTT, KOTOpPbI
SpaceX apenpyer y NASA, Haxo-
IOWUTCA TPU HPU3EMIMBIINXCA pa-
ketsl Falcon 9. ITocne ycrnemrsoro
BO3BpaTa TpeTbeli Vmon Mack
JaXke TMOUIYTUI, YTO BCKOPE HYX-
HO Oy/ieT pacIMpsATh aHTap.

MHor1e 5KCIepTh BBICKA3bI-
BAalOT COMHEHMA B Iellecoobpas-
HOCTM MHOTOPa30BOTO JVICIOJIb-
3oBanus Falcon 9 BBumy sko6bl
OO/BIINX 3aTpaT Ha BOCCTAHOBM-
Te/lbHble paboThl M3-32 MOBPEX-
TeHuI1 IIpy rocagxe. Mexpy Tem,
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Vnon Mack panee moobelarn,
410 SpaceX MO>XeT IOBTOPHO JC-
TI0/Ib30BAaThb COXPAHEHHYIO paKe-
TY Y’Ke 3TUM JIETOM.

Falcon 9 — cemelicTBo ofiHO-

Pa30BbIX ¥ YACTMYHO MHOTOPa30-
BBIX paKeT-HOCUTeJIell CpelHero
Klacca aMepUKAHCKOI KOMIIa-
Hum SpaceX. Falcon 9 cocrout us
IBYX CTyIeHell ¥ JCIONb3yeT B
KayecTBe KOMIIOHEHTOB TOIIIMBA
xepocuH Mapku RP-1 m >xupkmit
KUCTIOPOJl, B KauecTBe OKMUCIM-
tenst. Llndpa «9» B HasBaHumm
0003HaYaeT KOIMYECTBO KIJ-
KOCTHBIX PAaKeTHBIX JBUraTeseit
Merlin, ycraHOB/IEHHBIX Ha Iep-
BOJI CTYIIEH) PaKEThI-HOCUTELA.
Pakera-HocuTenb ¢ MOMeEH-
Ta IEepPBOTO 3aIlycKa MPOLIIA Je-
pe3 ABe CyllecTBeHHbIE MOA (M-
xanuu. IlepBas Bepcus, Falcon
9 v1.0, samyckanach NATb pas C
2010 mo 2013 rog, eit Ha cMeHY
npumta Bepcust Falcon 9 v1.1,
BBINOHUBINASA 15 3aITyCKOB; JIC-
I10/Ib30BaHIe ee OBUIO 3aBepilie-
HO B AHBape 2016 roga. ITocnen-
Hss Bepcus, Falcon 9 full thrust
(FT), BmepBble 3amylleHHas B
mexabpe 2015 ropa, MCIONB3yeT
NIEePEOX/IaXKEHHbIE KOMIIOHEH-
Thl TOIUVIMBA U MAaKCUMAJIbHYIO
TATY JBUTATeNell [ yBenmude-
HUA IPOU3BOAUTENBHOCTY PaKe-
ThI-HOCKTeNA Ha 30 %.

Falcon 9 nsHayanbHO cospa-
BajIach C PacYeTOM Ha IIOBTOPHOE
ucnonb3osanye. Bo Bpemsa mep-
BBIX 3allyCKOB M3ydYanach BO3-
MOXXHOCTb BO3BpaTa 00emx CTy-
IIeHejl C TIOMOILILIO IAPALIIOTOB,
OJJHAKO JlaHHasA cTpaTerusa cebs
He oIpapfiaja 1 OblIa M3MeHeHa
B TI0JTb3Y MCIIO/Tb30BAHYIA A TTO-
CafiKi COOCTBEHHBIX JIBUTaTereit
crynenu. Ha nepsyoo cTyneHb
PAKeTBI-HOCUTENA  YCTAHOB/IEHO
obopynoBaHue I ee BO3BpaTa
U BEPTMKATbHOTO IIpM3eM/IeHNA
Ha IIOCA/IOYHYIO IUIOWIAAKy MU
I/IaBamolyo miardopmy. Bro-
pas CTyleHb OffHOpasoBasd, IIO-
BTOpPHOE NCIIONIb30BaHMEe ee He
I/TAHMPYETCs, HOCKOMIBbKY 3TO Cy-
IECTBEHHO CHUSWUT IIOKa3aTeny
BBIBOJIMIMOJA TI0/I€3HOI HarPy3KIL.

22 pekabpss 2015 ropa,
mocrme 3ammycka Ha opbury 11
crytHukoB Orbcomm-G2, mep-
Basg CTyIEeHb paKeTBI-HOCUTENA
Falcon 9 FT BmepBble ycIemHo
Ipu3eMaAMIach Ha  IUIOMIAfKY
KOCMOJpOMa.

8 ampena 2016 roga, B pam-
kax muccun SpaceX CRS-8, nep-
Basg CTyleHb pakeTel Falcon 9
FT BmepBble B UCTOPUM PAKeTO-
CTPOEHMUSA YCIEIIHO HpU3eMIN-
Jlach Ha MOPCKYIO ITaTOpMY.

Falcon 9 wmcnompsyerca mna
3aIlyCKOB  T'€OCTAL[MOHAPHBIX

KOMMEPUYECKUX CIyTHMKOB, Ha-
YYHO-UCCNIENOBATENBCKUX  KOC-
MIYECKMX AIIAPATOB, IPY30BOTO
KOCMIYeCKoro kopa6nsa Dragon B
pamkax nporpammbsl Commercial
Resupply Services o cabxeHu0
MKC, a Taxxe 6ygmeT MCIIONB30-
BaTbCA [JIl 3aIlyCKa €ro IuIo-
tupyemoii Bepcun Dragon V2.
B 2016 romy cTrommocTh BbIBOZA
KOMMEpYecKoro CHyTHuka (jo
5,5 T Ha reoIepexofHyI0 OpOUTY)
pakeToii-HocuTeneM Falcon 9 myst
3aKa3uMKa COCTaBUT $ 62 MITH.

Falcon 9 full thrust

OO6HOB/IeHHas M Y/IydIleH-
Hasg BepCUsA PaKeTbI-HOCUTEIA,
IpM3BaHHAsA O0ECIeYNTh BO3-
MO>KHOCTb BO3BPaTa IIepBOJi CTy-
IIeHM TIOCTIe 3aITycKa II07Ie3HON
Harpysku Ha mo6yio opOuty, Kax
Ha HU3KYIO OKOJIO3€MHYIO, TaK I
Ha reomnepexopinyw. Hosas Bep-
cysA, HeoUIMaIbHO M3BECTHAsS
nog, HasBaHmeM Falcon 9 v1.1 FT
(full thrust) wam Falcon 9 v1.2,
NpuILIa Ha CMeHy Bepcun 1.1.

OCHOBHbBIE M3MEHEHMA: MO-
AMNIMPOBaHAa CTPYKTypa Kpe-
mneuus psurareneir (Octaweb);
II0CaJlOYHble CTOVIKM ¥ IlepBas
CTYIIeHb YCUJIEHBI, I COOTBET-
CTBYSA BO3POCLIEN Macce PaKeThl;
U3MEHEH [M3aiiH pelIeTYaThIX
py7ieit; KOMIIO3UTHASA CTPYKTypa
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MeXJy CTYHEeHAMM CTalIa [IMH-
Hee U NIpOYHee; yBe/lIMYeHa [JIN-
Ha COIlIA IBUTATe/IsA BTOPOI CTy-
HeHy; [00aB/leH IIeHTPaIbHBII
TOJIKATe/Ib ISl TIOBBIIIEHNS Ha-
JEeXKHOCTM U TOYHOCTU PaCCThI-
KOBKM CTYIIEHEN PpaKeTbI-HOCHU-
Tess1. TornmBHbIEe 6aky BepxHeit
CTyneHu yBenudeHol Ha 10%, 3a
CYeT 4ero OOIast IMHA PAKeThI-
HOCUTENA YBENMINUIach 10 70 M.

CraproBasg Macca BBIpOCIa
1o 549 054 xr, 3a cYeT yBemmde-
HMSI BMECTUMOCTU TOTUIMBHBIX
KOMIIOHEHTOB, YTO OBIIO JOCTUT-
HYTO 6/1arofapsi MCIO/Ib30BAHNIIO
MIepeOX/IaXK,eHHOTO OKVICTIUTETIA.

B HOBOM Bepcum paxeThl-
HOCKTeNs TPUMEHSITCI 1 60-
Jlee OXJTaKJIeHHbIe KOMITOHEHTHI
tormBa. JKupkuii  Kucnopop
6ymer oxmaxparbca ¢ — 183 °C
10 — 207 °C, 4TO ITO3BOIUT I10-
BBICUTb TUIOTHOCTb OKUCTIUTE-
ng Ha 8 — 15%. Kepocun 6yzmer
oxnaxmeH ¢ 21 °C go — 7 °C, ero

KocMuueckne nccnegoBanust u texHonormm /3-4/ 2015-2016

IVIOTHOCTD yBEINYNUTCA Ha 2,5%.
IToBblIeHHAsA IIOTHOCTh KOM-

IIOHEHTOB II03BOJIAET IIOMECTUTD
6o7blliee KOMMYECTBO TOIUINBA B
TOIIMBHBIE 6aKy, 4TO, B CyMMe
C BO3POCIIIEN TATOM ABUTATENEN,
3HAUMTENbHO YBENNIMBAET Xa-
PaKTepUCTHKY paKeThl.

B HOBOIT BepcuM MCHONMB3Y-
10TCSL MOAVUIIPOBAHHbIE [BI-
rarem Merlin 1D, pa6oraromye
Ha TIO/IHOI TsAre (B IpefbIIyLIeit
BepcuM TsAra [BUrateneil ObUTa
HaMepeHHO OTpaHMyYeHa), YTO II0-
3BOJIIO 3HAYNTE/IBHO YBEIUUUTD
IOKa3aTeNy TATU 06eyX CTyIeHel
pakeTbI-HOCUTeNA. Tak, TAra mep-
BOJf CTYIIeH! Ha YPOBHE MOPSI BbI-
pocna o 7607 xH, B Bakyyme —
1o 8300 kH. HommuanbHOE BpeMms
paboThl CTyIeHM YMEHBIINIOCh
mo 162 cexynn. Tara sTopoi cTy-
TIEHN B BaKyyMe BO3poC/a 1o 934
kxH, ymenbHbIT MMITY/IbC B BaKyy-
Me — 348 ¢, Bpems paboTHI jBUTA-
TeJIA YBEIMYMIOCh 0 397 CeKyH/I.

MakcumanpHass — TIO7Ie3Has
Harpyska Ha HM3KYK OKOJIO3€M-
Hylo opbury (6e3 BO3BpalleHNUs
HepBOII CTYIeHM) COCTaB/sieT 22
800 Kr, Mpy BO3BPALLlEHUN TIEPBOIT
CTyIeHu yMeHbummMTca Ha 30 —
40 %. MakcumanbHasA IO/I€3HasA
Harpyska Ha IeoIlepeXOfHyI0 Op-
6ury cocrasmser 8300 Kr, Impu
BO3BpAILEHNM MepBOil CTYIIeH!
Ha IUTaBapouiylo mwiargopmy —
5500 xr. Ha tpaexropuro xk Mapcy
IOJIe3Has HAarpyskKa COCTaBUT JO
4020 Kr.

IlepBpi  3amyck  Bepcum
FT cocrosincst 22 pexabpst 2015
rofa, IpM BO3BpalleHMM K IIO-
neraM pakersi-Hocutesst Falcon
9 nocne aBapun muccum SpaceX
CRS-7. Bpum ycmemHo BbiBe-
IeHbl Ha ILeneBylo opbuty 11
cnytHukoB Orbcomm, a Taxoke
BIIepBbI€ COCTOS/NACh YCIIeIIHAs
Iocajika IepBoii CTYIeH! Ha I10-
CaJlouHYI0 IIIOIAJKy Ha MbICe
Kanasepar.
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Kak Bo3Bpalyae

Pasornas BTOpyI0 CTyleHb
C IIO/IE3HOV HArpysKoll, IepBasd
CTyIleHb OTK/II0YaeT [JBUTATeNIN
U OT[ieNIA€TCA Ha BBICOTE OKOJIO
70 kM. BpeMs OTCTBIKOBKM CO-
CTaBIIIET OKOMO 2,5 MUHYT IIO-
Cle 3allycKa paKeTbl-HOCUTENA
U 3aBUCUT OT KOHKDETHON MMC-
cun. CKOpOCTb TP PacCThIKOB-
Ke CTyIleHell Tak)Xe OIlpefieNieHa
poduieM MUCCUY, B 4aCTHOCTU
Lje7ieBoit opburoil (Hu3Kas op-
OuTa WM reonepexofHasi), Mac-
COJI ITOJIE3HOV HArpy3Ku, a Tak-
K€ MECTOM IIOCafKU CTYNEHM.
ITpy OTHOCUTENIPHO HU3KOIHEP-
TeTUYHBIX 3aIyCKaX Ha HU3KYIO
OKOJIO3eMHYI0 OPOUTY CKOPOCTb
CTyIleHM IIpY pasfieleHNy Co-
craBsAeT 0Kono 6000 km/4 (1700
M/c; 4,85 MaxoB), B TO BpeMs
KaK IIpM BbICOKOSHEPTETUYHBIX
3aIlyCKaxX Ha IeoNepexoHYI0 Op-
6uty, Korga TpedyeTcs mocagka

Ha yJaJeHHYI0 B OKeaHe IIIaBa-
oIyl IIaTopMy, CKOPOCTb
nmocruraer 8350 km/4 (2300 m/c;
6,75 Maxos). Ilocne paccrsl-
KOBKI IIepBasl CTyIleHb PaKeThl-
HOCHTENA OCYIIECTBIIAET JIeT-
KNI MaHeBp yXofa OT IIJIJaMEeHM
BTOPOJ CTYIIEHUM U IIPOU3BOJNT
pasBopor Ha 180° (gBurarensiMn
BIIepef;) B IpOIlecce IOATOTOB-
KI K TpeM OCHOBHBIM MaHeBpPaM
TOPMOXKEHUA:

1. Boostback burn

ITpn Bo3BpaTe K MecTy 3a-
IIyCKa Ha MOCafjOYHYIO0 IIOIIAf-
Ky, BCKOpe IOC/Ie PAaCcCTBIKOBKU
CTyIEeHb MCIONb3yeT IPOJOTIKI-
TenbHOe (~40 ¢) BK/IIOUeHMe TPex
TBUTATENIEN I U3MEeHeHUs Ha-
IIpaBJIeHN CBOETO JBVDKEHM Ha
IIPOTMBOIIONIOXKHOE, BBIIONHSASL
CIIOKHYIO IIETITIO C MKOBOI BBI-
coroii okono 200 KM, Nmpy Max-
CYMAaJIbHOM OTHA/IEHUI OT CTap-
ToBOM TmIomaaku g0 100 kM B
TOPU30HTA/IbHOM HaIIpaB/IeHNUN.

B cmyyae mocajky Ha ma-
ByYyl0 IIaT¢opMy IOCTIe 3aIly-
CKa Ha HM3KYI0 OKOJIO3€MHYIO
OpOUTY, CTyIeHb IO MHEpLUN
MIPOMIO/DKAET BIDKEHNUE 1O Oast-
JIMCTUYECKOV TPAeKTOPUM IIPU-
6IM3UTENBHO [0 BHICOTHI 140 KM.
[Ipu npubnmkeHnn K IIMKOBOI
BBICOTE, IIPOM3BONUTCSA TOPMO-
JKeHJe TpeMs JBUTATEeNIAMU M
cbpoca TOPMU3OHTANIBHONM CKOPO-
CTM M 3afaHMs HalpaBlIeHUd K
rrathopMe, HaXOASAILECS TIpH-
6msurensHo B 300 KM OT Mecra
3amycka. [JIMTenbHOCTD PaboThI
NIBUTATENIeNl COCTAaB/IsAET OKO-
no 30-40 cexynp. Ilpu samycke
CIIyTHMKA Ha TeOIIepeXOIHYI0 Op-
Oury, neppas CTyleHb paboTaeT
JOJIblile, UCIIOMB3Ys OOJIblIIe TO-
mnBa i Habopa 6oree BBICO-
KOJI CKOPOCTH JI0 PacCTBIKOBKH,
pesepB OCTaBLIErOCs TOIUIMBA
OrpaHMYeH U He MO3BOJIAET BbHI-
[IOIHUTD COPOC TOPM30HTAIBHO
ckopoctu. Ilocme paccThIKOBKM
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CTyIleHb [BUTaeTcsi [0 Gamm-
CTUYECKOI TpaeKTopum 6e3 Top-

MOYKEHUA, MO HAMpPABIEHUIO K
wiatdopMe, PacHoONOXeHHO!I B
660 KM OT MecTa 3aITycKa.

2. Re-entry burn

B mpomecce MOArOTOBKM K
BXOXXIECHMIO B IUIOTHBIC CJION aT-
Mocgepsl IiepBast CTyIIeHb, Ha BbI-
cote OKO/o 70 KM, OCyIIECTB/IAET
TOPMOJKeHMe TyTeM BKIIOYeHMs
Tpex ABUTaTesIell C Liebio obectre-
YNUTb BXOJI B IVTOTHBIE CJIOV aTMOC-
(epbl Ha IpUEMIEMONI CKOPOCTIL.
B crmyyae 3amycka Ha reorepe-
XOJIHYI0 OpOUTY, B CBSA3M C OTCYT-
CTBMEM MpeNbIAyIero MaHeBpa
TOPMOYKEHMA, CKOPOCTb CTYIIEeHU
Ipy BXOXKAeHMM B aTMmocdepy
IpeBbIIIaeT BaBoe (2 KM/c Ipo-
™B 1 KM/C), a TeMIlepaTypHas
Harpyska B 8 pas IIpeBbIIIaeT
TAaKOBYIO, 110 CPaBHEHUIO C 3aIly-
CKOM Ha HM3KYI0 OKOJIO3EMHYIO
opbuty. HipkHss 4acTb IepBOIL
CTYIIEHM M TIOCA[IOYHBIE CTOMKM
BBIIIOJTHEHBI C MWCIIO/Ib3OBAHMEM
TEPMOCTOVIKMX MAaTepyuanoB, II0-
3BOJIAIOIVIX BBIIEP>KATh BHICOKYIO
TeMIIepaTypy, CO3[laBaeMylo IIpu
BXOfie B aTMOCcepy U ABIDKEHNI

86 KocMuueckvie nccneposanms u TexHonorum /3-4/ 2015-2016

B Hell. IIpogomkuTenbHOCT pa-
60TbI ABUTATEIEN TAKXKE PASHUTCS
B 3aBUCUMMOCTM OT Ha/IMYMSA JO-
CTaTOYHOTO pe3epBa TOIUIMBA: OT
6onee MPOJO/LKUTEIBHOTO (25 —
30 ¢) mpu 3amyckax Ha HOO po
kopotkoro (15 — 17 ¢) mra muc-
cuit Ha I'TIO. Ha stom ke atarme
PacKpbIBAIOTCS Y HAYMHAIOT CBOIO
paboTy pemerdyatble pymu A
KOHTPOJIA PBICKaHMA, TaHTaXKa U
BpaieHnsA. Ha BbicoTe okomno 40
KM [IBUTATeM BBIKITIOYAOTCI U
CTYIIeHb IIPOIOJDKAET TafieHNe JI0
TOCTVKEHNA KOHEYHOI CKOPOCTH,
a peleTyaTbie Py MPOJO/DKAIOT
paboTats 0 caMoli TOCAAKIL.

3. Landing burn

IIpu pocraToyHOM pe3epBe
TOIUIMBA, BK/IIOYEHME OJHOTO,
LIeHTPA/JIbHOTO, ABUTaTe/A IIpo-
ucxoaut 3a 30 ceKyHp 10 TI0cafi-
KU, ¥ CTyTIeHb 3aMeJyIAeTcs, obe-
cre4nBasg MATKYI0 IOCAIKY IIO
cxXeMe, OTpabaTbiBaeMoll B paMm-
kax npoekra Grasshopper (Kys-
Heurk). IlocajoyHble CTOVIKM
PAaCK/IafIbIBAIOTCA 32 HECKOJIBKO
CEKYHJI IO KacaHUsA I10Ca/J0OYHOI
mnowanku. Ilpyu sanyckax Ha re-
OIIePEXOHYI0 OPOUTY, ISl MaK-

CHMAJIBHO OBICTPOTO CHIDKEHUS
CKOpPOCTM ¢ MEHBIIMMMU 3aTpa-
TaMM TOIUIMBA, VICHOJIb3YIOT KO-
poTkoe 10-cexyHIHOe TOpMOXKe-
HHe Ccpasy TpeMs ABMUIATETAMML.
JIBa BHEIIHNUX [BUTATeNls BBI-
K/II0YAIOTCSI paHbllle IleHTpaslb-
HOTO 11 TTOC/Ie/{HYI€ METPbI I10/IeTa
CTYIIEeHb 3aBepIIAeT, MCIONb3Ys
OJIVIH JBUIaTeNb, KOTOPBIil CIIO-
CobeH K [JPOCCENMPOBAHNIO 1O
40 % OT MaKCMMAaNbHONM TATU.
Ilepen QuHaMIBHBIM TOpPMOXKe-
HUEM CTYIIeHb He Halle/lMBaeTCs
HEIOCPeACTBEHHO Ha maTdop-
My, BO m3bexxaHle ee IOBPEX-
IeHUsA B CITydae, eC/iu ABUTaTeNlb
He 3amycTutca. OKOHYaTe/lIbHOe
BBIPY/IMBaHME IPOUCXOAUT YKe
IIOC/Ie 3aIyCKa ABUIATeIs.

Bosppaiienne nepsoit cTy-
IEeHN yMeHbIIaeT MaKCHMalb-
HYI0 TIOJIe3HYI0 Harpysky pa-
KeTbl-HOCHTENA Ha 30 — 40 %,
B CBSI3U C HEOOXONMMOCTBIO pe-
3€pBUPOBAHUA  TOIVIMBA [
OCyILeCTB/IeHNsT pabOThl [BUTa-
TeNell IpY MaHEBPax TOPMOXKe-
HUA ¥ TIOCAfKM, a TakKXe M3-3a
Beca [OIOIHUTENBHOTO 060py-
moBaHus (IOCaOYHBIE OIOPBI,
pelll eTyaThle PyIy, CUCTEMaA pe-
aKTVBHOTO YIpPaB/lIeHMS U IpoO-
yee). B SpaceX oxmparor, 4to
10 MeHbllleil Mepe MOTOBMHA OT
BCEX 3aITYCKOB PAKeTbI-HOCUTES
Falcon 9 6yner tpe6oBats nocag-
KM 1IepBOJI CTYIIEeH!M Ha IUIaBalo-
myo maTdopMy, B YaCTHOCTU
BCE 3aIYCKM Ha TeOIEePEXOIHYI0
opouTy 1 3a TIpefeNnbl 3eMHON
opbursl. B stuBape 2016, mocie
HEYJa4yHOM IOCafKM CTYIIEHU B
pamkax muccun Jason-3 , Vnon
Mack BbICKa3an OXXUJaHMUs, 9TO
70 % TONBITOK IOCA/IKM CTYIIEHU
B 2016 romy OyayT yCIeIIHBIMIY, C
yBeIM4eHNeM IIPOLIeHTa YCIell-
HBIX ocafok 1o 90 B 2017 ropy.

8 ampena 2016 ropa, mocne
YCIIEIIHOM MOCafKM CTyIeHM Ha
IJIaBy4yI0 IUIaThopMy Obla Impo-
BefleHa Ipecc-KoH(pepeHIuA. B
XOfje ee IIPO3BYYaIN TaKye (HaKThL:

®  1epef IIyCKOM BEpOAT-
HOCTb YCIEIIHOM IOCafiKN Olie-
HyBam 2 K 1
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®  CTymeHb MOXHO OBIIO
MOCaiUTh Ha CyIIy, HO PeLIIn
orpaboTaTh HOCAAKY Ha KOpabib

®  KOrja 3To craHeT 6e30-
ITaCHO (CTPaBST BeCh KUCTIOPOL?)
KOMaHJIa IIOJHNMETCS Ha 60pT 1
[IPMBAPUT CTYIIeHb K Hanybe

® Kopabimb BepHETCs B
IIOPT B BOCKPeCeHbe

® 10 BO3BpalleHUM CTy-
IeHb OyIeT [OCTaB/IeHa Ha CTapT
(BeposiTHO LC-39A) m mpoiiger
CEepUIO TECTOB

e ecmm Bce Oygmer B IIO-
psfKe, TIOBTOPHBIN MYyCK MOXeET
COCTOSITHCA B MIOHE

® OHM HAJEWTCA, 4YTO
HaiileTcd  KJIMEHT, KOTOPBI
OIUVIATUT MYCK, BO3MOXXHO 9TO
oyner Iridium

®  OXNUJaercs, 4YTO Mpu-
MEepHO IIO/IOBMHA [OCAZ{OK Oyzer
Ha CyIIy, a fpyras MOJIOBMHA Ha
Kopabib

e  mo3xe OyfeT mpeppu-
HATA IIOIbITKA CIIACTY TOTIOBHOI
obTeKaTenb. ITO MOKET CIKOHO-
MUTb HECKOTBKO MUJITMOHOB.

A 6 mas mpoura emie ofHa
yCIelnHas Imocajika Ha mwiaTdop-
MY B OKeaHe.

HogspiM 65110 Crregyronee:

® 2 TOPMO3HBIX MMITYJ/Ib-
ca BMeCTO 3-X.

®  TI0Ca/IOYHBIN TOPMO3-
HOJ MIMIIY/IbC Ha 3-X IBUTATENIAX,
I yMeHbLIEHMs TpaBUTALN-
OHHBIX [IOTEPb, COOTBETCTBEHHO
SKOHOMUS TOII/IVBA.

® CIyHmeHM  IO3BOMWIN
€CTeCTBEHHBIM CIIOCOO0M yilTu
1o mapaborte, YTO HAI0 HEGONb-
IIYI0 3KOHOMMIO TOIIINBA.

®  UHCIEKIUs CIIacaeMo-
IO TOJIOBHOIO OOTeKaTe/nd IOKa-
JKET, BO3MOXKHO /I €r0 IIOBTOP-
HO MCIIO/Ib30BaTh U OIATb K€
COKOHOMMUTBD CPEfCTBA.

24 Hos6pst 2015 roma Blue
Origin cTaja mepBoii KOMIIaHMU-
€11, KOTOPOJ1 yJa/ioch IPOU3BECTH
3aIyCK PaKeThI-HOCUTENA B KOC-
MOC ¥ YCIIEIIHO HOCaiUTh ee 00-
patHO Ha 3emimwo. xedpd besoc,
OCHOBATe/Nb MHTEPHET-MarasuHa

Amazone u Blue Origin, saasu,

YTO €r0 KOMIIAaHMM YAANoCh CO3-
IlaThb MHOTOPA30BYIO pakeTy: «Pa-
KeTbl BCerga ObUIM pPacXORHBIM
MarepuanoM. bosnbie HeT».

Kopabns «Hspro Ilemappy,
YCTaHOBJICHHBINT Ha paKeTe-HO-
cutene BE-3, ycmemno otge-
e Ha Boicote 100 kM m omy-
CTU/ICA Ha 3eMJII0 Ha MapallioTe.
Pakera-HOCKTeNIb, CHM3MBIINCD
o BBICOTHI 1,5 kM, Hayama
YIIpaB/IsIeMBIil TIOJIET U YCIIEIIHO
npuseManiach 6e3 IMOBpeXpe-
HUIL

STOT TeCTOBBIN HOMET CTal
BTOPBIM JI/Is1 HOBOTO MHOTOPAa30-
Boro kopabms «Hswo Ilenappy.
IlepBb1ii, OCYILECTBNIEHHBII B
ampesie 3TOTO TOfia, 3aBEPIINICA
HeypJadell: IMapaBandecKasd IIO-
Teps HaBJIeHVs He IO3BOIMIA
YCIIEITHO OCAafiUTh PaKeTy.

Blue Origin sBnserca conep-
HUKOM KommaHum Vmona Macka
(SpaceX), koropast ocyecTBIsIIA
3aIlyCKM YaCTMYHO MHOTPA30BBIX
Hocurereit Falcon 9. Mon Mack,
B/IAMIEIOIINIT TaK)Ke MHHOBAI[MOH-
HoOJI KoMITaHuel1 « Tecna», mosppa-
Bt [xepda Besoca B «T'BuTepe».

23 amBapa 2016 ropma
KocMuU4eckuit  Kopabmp  New
Shepard BHOBB ycmemHo mpo-
men ucnpITaHMA.  KoMmaxma
Blue Origin paccunrsiBaer ¢ ero
MTOMOIBI0 OPTAHM3OBBLIBATb TY-
PUCTHYECKUe MOJIETBl B KOCMOC.
ITyck ObIT MpOM3BEHEH C JC-
IIBITATe/IbHOTO KOMIUIEKCa, YTO
pacronaraercs B aMepUKaHCKOM
ropope Ban-Xopu. New Shepard
TIOJIHAJICA Ha BbICOTY okoso 101
KM, TI0CJIe Yero KaIcya, paccun-
TaHHas Ha IIeCTb Ye/lIOBEK, OTTe-
JIMIACh OT KOCMUYECKOTO Cy/iHa.
3areM 1 pakeTa, M KaIcysa Bep-
HY/IUCh Ha 3eMmio. [Ipusemnenne
TIPOIJIO YCTIEIIHO.

Kak oTmMe4aroT B KOMIIaHUI,
KOpab/b  CMOXeT  JOCTaB/IATh
B KOCMOC IOJIE3HBII Tpy3 nubo
HECKOJIbKMX ~IaccakxmpoB. Blue
Origin 3asAB/:/1a 0 HAMEPEHUM Op-
TaHU30BaTh PeTy/ApHbIe TYPUCTH-
JecKue IMoneTsl B KocMoc. Kpome
TOTO, KOMIIaHMs 3aHMMAETCA pas-
PaboTKOIl PaKeTHOTO [BUIATEII,
KOTOPBIIA, KAK OKM/IAeTCsl, CMEHUT
poccuitckuit PJI-180.

PaspabarsiBaemblit
[IaHWell TPEXMECTHBII KOpaOib

KOM-
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New Shepard paccunran Ha ocy-
IIeCTB/IeHVIe BEPTUKA/IbHBIX B3JIe-
TOB M nocafiok. KocMuruecknii an-
HapaT KOHNIeCKoit (POPMBI MMeeT
OKOJI0 15 M B BBICOTY 11 6 M B Jjuia-
MeTpe Y OCHOBaHM:A. ANIapar co-
CTOMT U3 JIBYX MOJLy/ell — MOTOP-
HOTO OTCEKA U KAICY/Ibl SKMUITaXKa,
B KOTOPOI MOTYT HaXOIUTBCA TP
u 6onee uenmobek. O6mmas Macca
TOIUIMBAa — OKO/IO 54 TOHH. Tsra
ABUraTeseil, paboTAlLMX Ha
KOHLIEHTPMPOBAHHOI  IepeKucu
BOZOpOfia M KEpOCHHe, [O/DKHA
COCTaBUTh HpubMIM3KUTENHEHO 100
TOHH. 3a 110 ceKyH[ OHM JJOJDKHBI
MOJHATD ammapaT Ha BbICOTy 40
KM, flajiee IBUTATeM BbIKIIOYAT-
¢, a HIOb eM IPOJO/DKUTCA 10
VHEPLVIN.

Kopabnp  fomken  mopum-
MaTbCsA Ha BBICOTY OKo/mo 100 kxm,
[oc7ie 4ero — IepexoiuTb Ha
nocafiounyro Tpaekroputoo. Ilo-
BTOPHBIII 3aITyCK IBUTATETIEN IIPO-
BOJMTCA IS TOCaIKM Ha KOCMO-
npoM KopH Pany B mrare Texac.
JnuTenbHOCTD TIO7IeTa COCTABUT
oxono 10 munyT. VHTEpBan Mex-
Iy HOJIeTaMM JO/DKEH COCTaB/IATD
He 6o71ee Hememn.

B centsbpe 2015 roga KoM-
maHus Blue Origin o6bsiBuna o
IUIaHaX Hayajla CO3[JaHNUA HOBOIL,
60ree MOIIHOJ MHOTOpPasoBOIL
PaKeTbl-HOCUTENA, B KOTOPOM
OyneT yCTaHOBJIEH HOBBIN [BMU-
ratrennb BE-4 coBMecTHO pas-
pabaTbiBaeMblil  KOMITAaHVSMMI
Blue Origin u United Launch
Alliance. ITraHupyercst, 4T0 CHa-
4yana pakera OymeT [OCTaB/IATD
Ha OpPOMUTY CITyTHUKH, a 3aTeM U
JIIOJEN.
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byayLee yx«e HacTynuio

['obanpHblT PBIHOK Ceifdac
JKVBET TIOJ, 3HAKOM CHIDKEHUS
LIeH Ha 3aIlyCKM: Bce JKIyT Hava-
J1a TIO/THOLIEHHOJ ITyCKOBOJ KOM-
maHuy pakerel Falcon Heavy or
SpaceX, croco6HOI! BBIBOAUTH HA
reorepexozuyto opbuty (I'TIO) o
19,5 TonH. Ilo 3asAB/IE€HNIO I/IaBBI
SpaceX VMnona Macka, HOBas pa-
KeTa Ha4yHeT nosnetsl B 2016 ropy.
IIpn sTOM OODBsABIEHHAs paHee
LleHa 3allycKa ammapara ¢ IIOMO-
mpio Falcon Heavy cocraBur oko-
no $78 MiH. 3T0 IPUONUSKUTE/Ib-
HO Ha 25% HIDKe LIEHbI 3aITyCKOB
«IIpOTOHOB», CaMbIX JOCTYIIHBIX
Ha CeTOfHsA HOCUTeNIeN TSKeTIoro
KJ1acca.

«CemerictBo paker Falcon
CO3JjaeTcsA Ha OCHOBE HOBOI I
PaKeTOCTPOEHMs IIPOU3BOJICTBEH-
HOMl MOJeny, o0ecredrBaroLein
ee KOHKYPEHTOCIIOCOOHOCTD 10
LIeHe», — TOBOPUT DPOCCHVICKIMII
skcnept Anppeii VMonnn. — «Bce
IIpeAbITyINe PAKEThl — POCCUI-
CKHe, aMepMKaHCKMe, KUTalicKue
— JIeTTa/Ch Ha OCHOBE TOM IIPO-
M3BOJICTBEHHOI MOJETN, KOTOpas
6puta 3a7okeHa KopormeBbIM 1
¢oH BpayHoM B 50-x ropax mpo-
LIJIOTO BeKa. B ocHoBe 3TOI MO-
JemM — Y3Kad CIleLyalIn3alys
IIpousBouTeNnell. ITO MO3BOJA-
70 pelllaTh 33/ja4Mt B IIpefieIbHO
CKaTble CPOKM, IIPM 3TOM KaxK-
Ablil 3aHMMAJICA CBOMM Y3KMM
kycoukom. Ho obopotHas cro-
pOHa Y3KOJ CIenManusanymm —
3TO YHUKaJIbHOE IIPOM3BOJCTBO
” BbIcOYalimas 1eHa. Mack cry-
cra 50 et mopoIer K 3ajmade mo-
APYTOMy, OTKa3aBLUIVCh OT Y3KOJ
crnenmanmsany. OH CKasaj, 4To
BCe BO3MOXKHOE C[ie/aeT caM, U
TOIIeNT IO IYTM MAKCUMAIbHOIO
cyxeHna koonepauun. ITostomy
€r0 paKeTbl fellleB/ie OCTaIbHbIX.
W xonkypuposatb ¢ MackoMm B
PpaMKax CTapoil IpOM3BOJICTBEH-
HOJ MOJIe/IY HEBO3MOKHO.

Poccun Hy>XHO HepecTpouTh
PAKETHO-KOCMUYECKYIO TIPOMBIILI-
JIEHHOCTb C y4eTOM oIbITa Macka.
Iloromy 4TO OH MOHEEPHU3MPO-
Ba/I IPOM3BOJICTBEHHBIN MTPOLECC

B TaKOIl XXe CTeleHM, Kak [eHpu
Dopa, mpeIoKUBILINI KOHBeliep.
He cpenas cBolt KOHBeliep, Mbl He
CMOYKeM KOHKYPMPOBATb C HAM».

Eme omHO HOBmIecTBO Ma-
CKa — YHMKAJIbHBIN 110 IIPOCTOTE
neuratens Mepmun. Vimea tary
BCETO B 73 TOHHBI C [JAB/IEHUEM
B Kamepe cropaHusa 97 armoc-
¢ep, oH TeM He MeHee B CBSI3Ke,
obecreynBaeT IyCKN CPEeNHUX U
TSDKEBIX  MOAUUKALMIT HOCH-
tenst Falcon. [Ina cpaBHenmsa —
P[I-191, pBuratenb AHrapol —
Tsira 212 TOHH U jaB/ieHKE B KaMe-
pe cropanus — 262 aTMocdepsl.
JIIBurarenb Macka MCKTIOUMTENb-
HO IPOCT U HafieXXeH, paboTaeT B
MI0OBIX KOMOMHanMaX, a PI-191
Ha TpaHM B3pbIBa. MOXHO Jj00a-
BUTD, YTO OH ellle 1 fopoxke Mep-
7MHa B 4 pasa.

Bce Bemymue KOMIAHUM
Mupa OBIOTCS Haj BHELPEHUEM
MHOTOPA30BBIX TEXHOJNOTUII B
KOHCTPYKLIMM  PaKeT-HOCUTe-
neit. AMepUKaHIIbI — KOMIIaHUM
SpaceX u Blue Origin — upayr no
YTV CHAceHUA NEPBOI CTYIEeHU
C INOMOUIBbI0 BEPTUKAIBHON IIO-
CaIKil Ha INTATHBIX [IBUTATe/AX.
OpHako eBpOIeNiCKIe MHXeHepbl
CYMTAIOT, YTO TIPOOIIEMbI BOCCTA-
HOBJIEHMs O pabodero cocros-
HIA CTYIIeH! B JaHHOE BpeMsI He
OIIpaB/IaHbl HY C 5KOHOMMYECKOI
TOYKM 3PeHUA, HM C TOUKU 3pe-
HIS HAIe)KHOCTY KOHCTPYKLIMINL.

EBpomnerickaa Bepcma MHO-
ropasoBoct# (Ha IIEpPCIIEKTUB-
HOM HOCHTe/Ie «ApuaH-6») — 910
CIaceHye MaplIeBOrO BOJOPO.-
HO-KJC/IOPOJHOTO IOBUTaTess
nepBoit  cryneHn. CTOMMOCTb
nmBuUrartens cocrasiser oT 40% mo
50% cTOMMOCTI BCETO HOCUTETIA.
Kancyna mop HasBaHueM «Afe-
JIMHa» ITI0CTIe OTPabOTKM CTyIle-
HU, OT/ieIAeTCs OT Hee, BXOAUT
B aTMoc(epy, BBIIyCKaeT Ipo-
HeyIepbl M B aBTOMATUYeCKOM,
MAJAIleM peXuMe CafuTcs Ha
BIIIT aspopgpoma. Ilocnme perma-
MEHTHBIX paboT JBUTaTe/Ib TOTOB
K HOBOJI YCTAHOBKE Ha HOCUTE]Ib.

ITocMoTpuM, 4YbS TEXHOJIO-
I BO3bMET BepX. L
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