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C nerxouv paxeTou Ha opobuTy
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30 uronsa 2026 1.

- I'ocnooun Waldemar Reuswich, xome-
710cb 6bL no0pobHee y3HaAmMb 0 BAWUX NIA-
HAX U UHUUUAMUGE N0 0P2AHU3AUUL NPOU3-
600cmea u sxcnayamavuu é Kazaxcmane
paxemvi-nocumens nezkozo knacca CARBO
SPACE c 6v16000m Ha opbumy 0o 1500 xz
nome3Holl HAZPY3KU.

- [la, peicTBUTENbHO, TPYIIAa KOMIIA-
Huit AEROSPACE TECHNOLOGY GROUP
GmbH (Germany) roroBuTCs K aKTMBHOI
(ase Ha3BaHHOTO BaMIl HEMeEIIKO-Ka3aXCTaH-
CKOTO IIPOEKTA 110 CO3[JAHUI0 PAKETbI-HOCH-
Te/sI COBMECTHO C YAaCTHBIMU OM3Hec-Tap-
THepamu 13 KasaxcraHa.

- Waldemar, év1 epancoanun I'epmanuu
u c60600H0 2060pume no-pyccxu. Ymo mo-
KHeme pacckazamo o cebe?

- 51 cBO6OIHO 06IIAIOCH TTO-PYCCKY, TaK
Kak popwacsa u yumicsa B Kasaxcrane (r. Ko-
craHail) u 6oree 35 jieT Ha3ajl SMUTPUPOBAT
B ['epmanuto. S nHXeHep (9HepreTuka u mMa-
IIVHOCTPOEHNeE), JOKTOP TeXHUYECKNX HayK.

- Tax eévt, Waldemar, ne umeeme xoc-
Muyeckozo 006pa3zoéanus, m.e. He 3aKaH-
yyeanu  coéemckue  aAsuaxKocMuyecKue
uncmumymot - baymana, MAWU, MOTH,
Koponesa unu Moxcaiickozo?

VInTepBhIO C MHNIIIATOPOM IIPOEKTA IO
cosmanuio B Kasaxcrane
PaKeTbI-HOCUTeEILA JIETKOTO K/1acca
CARBO SPACE,

TeHepanbHBIM IPEKTOPOM IPYIIIbI
komnanuit AEROSPACE TECHNOLOGY
GROUP GmbH (Germany)

Waldemar Reuswich.

becenmy Ben rmaBHbBIIT pefaKkTOp

¥ M3aTeNTb MeKTYHAPOTHOTO )XypHaIa
«KocMmrueckne mccmemoBaHU s

u TexHonorun» Hypnan Acenkan

- CynoBo/IbCTBYEM OBI, HO STHIYECKOMY
Hem1y B CCCP He 1T0/105KeHO U HEJOCTYIIHO
ObIIO M3yYaTh Takye crenndryeckue BbICO-
Kue npodeccun. Jlaxke yIuThIBadg UCTOPUIO,
YTO COBETCKas KOCMMYecKas IIKO/la Oblia
TI0CTIe BOJHBI YHAC/IeloBaHa 1 cOpMIpoBa-
Ha Ha 6a3e HeMeI[KO1 IIIKOJIbI KOHCTPYKTOpa
pakerHoit TexHuku Wernher von Braun.
Bech ombIT M BXOX[€HME B KOCMUYECKYIO
OTpac/b 5 IPOXOJU/I B TeYeHMEe TBOPYECKOIA
KU3HU JeCATUIETUAMU CAMOCTOATENbHO U
3a0YHO U3 COIYTCTBYIOIIMX KOCMOCY KOM-
MO3UTHBIX ¥ a[INTUBHBIX OTpacieil 1 VMH-
TEHCUBHBIM U3y4eHNEM TEXHUYECKOI UTe-
parypsl 1 06y4eHNs y IapTHEPOB OM3Heca.

- Kax 0aeéno évt mpyoumeco 6 Kocmu-
4ecKoli ompacnu u omkyoa maxas wKonda,
maxue ambuyuy 6 4acmuom Kocmoce?

- Paboraro B KocMMueckoi orpac-
mu okono 20 yer. Mos rpymnma KOMITaHUI
TECHO COTpyJHMYana C MNpefIpUATUAMU
Pockocmoca 1o mpou3BOACTBY KOMIIO-
3UTHBIX (YIJIEIUIACTMKOB) KOHCTPYKIMI
KocMudeckux kopabmeir «Cors» u «IIpo-
Ipecc», a TAK>XXe B CO3/IaHNUM YT/IEIIACTUKO-
BOTO KOpIyca (KaICy/ibl) MHOTOPa3OBOTO
IOVIOTUPYEMOTO KOCMUYECKOTO KOpaOsiA
«Depepanusa»/«Open». K cnoBy, nocne Ha-
yajia BOVIHBI MexXny Poccuein u Ykpaunoit




Espomneiicknit Coro3s BBe/I CAaHKLNY IPOTUB
Poccun, 1 cooTBeTcTBEHHO, POCCUIICKOTO
KocMmmdeckoro cexkropa. C 2022 ropa co-
TPYOHUYECTBO C POCCUNCKUMMU TpenIpu-
ATrAMM 6bU10 Ha 100% C HaIel CTOPOHBI
IpeKpallleHo.

ITosuTHBHYIO pOJIb B pOCTE MOMX KOCMU-
YeCKMX aMOMIMII CBITPalM TeCHble KOMMep-
JecKue U JPY>KecKue OTHOLIEeHMs ¢ Kopude-
eM coBeTckoro kocmoca CepreeM CoOINOBBIM,
KOHCTPYKTOPOM U WJEOJIOTOM, C KOTOPBIM
MbI ¢ 2017 mo 2022 rojpl 3aHUMAINUCh CO-
BMECTHBIM YaCTHBIM IIPOEKTOM IO CO3[aHNIO
MHOTOPa30BOT0 TPaHCIIOPTHOTO KOCMMUYe-
CKOTO Kopabisa Argo Ha 6a3e KOMIIO3UTHBIX
TEXHOJIOTUIA.

- Kaxoii npaxkmuueckuii onvim u peanu-
308aHHbLE NPOEKMblL HA KOHKPEMHbIX npu-
Mmepax evl umeeme 8 KOCMUHECKOll ompacnu,
4mobvL max cpasy 3aA6AAMev 0 MAKUx ce-
pvesnvix ambuyuax?

- Kak ayxe ckasa, cielianycThl IPyTIIbL
kommannit AEROSPACE TECHNOLOGY
GROUP axkTuBHO y4acTBOBajIM B AM3aliHe,
MHXVHVPUHTE ¥ TIPOM3BOJACTBE KOMIIO-
3UTHBIX KOHCTPYKUMII [Ji NPUMEHeHUSA B
KOCMOCE TI0 aHAJIOTUYHON TeXHOJIOTUM U Ha
QHAJIOTMYHOM OOOPYJOBaHMM HEMELKOTO
R&D-nentpa. BoT HeckonmbKO IpaKTmde-
CKUX IPUMepPOB peall30BAHHbIX IIPOEKTOB C
IpegupUATUAMN TocKopropanuu «Pockoc-
Moc» B repuoj, ¢ 2010 mo 2016 rop:

2010-2014 roppr. [Tpon3BOACTBO KOMIIO3UTHBIX KAPOOHOBBIX IPUOOPHBIX paM /ISl IIUIO-
TUPYEMBIX KOCMIUYECKUX Kopabeit «Cor3» 1 TPaHCIIOPTHBIX KOCMIYeCKIX Kopabieit «IIpo-
rpece» it PKK «9ueprusi» (I'K «Pockocmoc»).

2012-2015 roper. IIponsBofCTBO KOMIO3UTHBIX KAPOOHOBBIX (hepM 1 KOPITYCOB, CETYATBIX
KOHCTPYKIVI JIA IMTOTUPYEMBIX KOCMIYECKMX Kopabeit «Co3» 1 TPaHCIOPTHBIX KOCMM-
vecknx Kopabeit «[Tporpecc» ms PKK «9ueprusi» (I'K «Pockocmoc»).
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2014 rop. ITpon3BOACTBO KOMIIO3UTHON KapOOHOBOII KAIICY/Ibl AJIS IIMIOTUPYEMOTO KOC-
Mmudeckoro kopabmns «Demeparusi»/ «Open» mas PKK «9ueprusi» (I'K «Pockocmoc»).

2015 rop. ITpon3BoACTBO KOMIIO3UTHOTO KapOOHOBOTO TEIIO3AIMTHOTO SKpaHa I 1N~
noTHpyeMoro KocMudeckoro kopabna «®Pepepanys»/«Opem» pia PKK «9ueprus» (I'K «Po-

CKOCMOC»).

- A umo ¢ wacmHvIM NPOEKMoM no co3-
0aHUI0 MHO20PA306020 MPAHCHOPMHO20
Kocmuueckozo kopabnsa Argo? Kaxue y nezo
nepcnekmuevi?

- OTO0 OBUI POCCUIICKO-TepPMAaHCKMIT ca-
MBIil aMOUIIMO3HBII ¥ BOCTPeOOBAaHHBIII IIPO-
exT. Ha cmeHy ycTapeBlieMy cOBeTCKOMY
TPAHCIOPTHOMY KOCMUYECKOMY KOpabyio
«[Iporpecc» mpu HalureM akTMBHOM y4acTUU
B pa3paboTKe KOMIIO3UTHBIX KOHCTPYKLIMIL
Be/Iach pa3pabOTKa U IPOEKTHPOBaHNE HOBO-

rO MHOTOPA30BOT'0 TPAaHCIIOPTHOTO KOCMIIYe-
CKOTO KOpabisi Argo, KOTOPBIiT ObUI IIpefiHa-
3HAuYeH JyIA JOCTaBKM Ha MeXyHapogHYIO
KocMmdeckyto cranmmio (MKC) momesHoro
rpy3a Maccoil 10 ByX TOHH J BO3BpallleHNs
Ha 3eMJII0 TPy3a Maccoil 0 AByX TOHH.
[lItaTHass KOMMepuecKas 9KCIUIyaTa-
IVl MHOTOPA30BOTO TPAaHCHOPTHOTO KOC-
MIYECKOTO KOpabnsA Argo IUIaHMpOBanIach
¢ 2028 roga Ha paxere-HocuTesne «Cor3-5»/
«CyHKap» ¢ KxocMofijpoMa bailkoHyp B pam-




KaX COBMECTHOTO Ka3aXCTaHCKO-POCCHUIICKO-
ro npoekra «barrepex».

KoMnosuTHbII KOpIyC MHOTOPa3oBO-
r0 TPAaHCIIOPTHOTO KOCMUYECKOTO Kopabis
Argo (BO3BpalaeMblil aIapaT, TeI/I03aIy-
Ta U JIBUTATENbHBIA OTCEK) IIAHMPOBAIOCh
M3Ha4Ya/IbHO M3TOTOBUTD B ['epMaHum B Kade-
CTB€ T€XHOTIOTMYECKOTO MaKeTa C MOC/IeyIo-
MM TIEPEHOCOM IIPOM3BOJCTBA M TEXHOJO-
TMI Ha YacTHOe ImpepnpusaTue B Poccun.

Opnako B 2022 rofy Ha4aBIIMIICA BOEH-
HbI/T KOHPIMKT Mexxmy Poccueit u YkpanHoit
MIpUBET K M3BECTHBIM CaHKIMAM B OTHOLIE-
Huy Poccun, 1 HaM NPUIIOCH JaHHBIN TIPO-
€KT CBEPHYTb U 3aKOHCEpBMpOBaTb. Bepo-
ATHOCTb BO3BpaTa K 3TOMY IIPOEKTY celfdac
MaJla, TaK KaK BOJIHa IIPOJIOJDKaeTCsA Heolpe-
JIeJIeHHO JIOJITO, a W/IeIHbII OM3Hec-IapTHep
Cepreit Conos B HacTos1IIee BpeMsA peannsy-
eT aHAJIOTMYHBI apaOCKMit IPoeKT Aspire, B
KOTOPOM MBI IUVIaHUPYEM Y4acTBOBAaTb B Ka-
4yecTBe IOAPANUMKA 110 IPOU3BOJCTBY KOM-
MO3UTHBIX KOMIIOHEHTOB.

- B sawux npoexmax 6 nacmosuee épe-
MA ecmb U yKpaurckuii cneo?

— IlapanienbHO MHOTO 7I€T Mbl pa3BMBa-
M KOMMep4YecKue 1 MapTHEePCKUe OTHOIIe-
HISA C YKPaMHCKOII IIKOJION KOCMOCA — IIPO-
eKTUPOBaHMA I KOHCTPYMPOBAHNA PAKETHO
TeXHMKM C YKPaMHCKUMU IIPefIpUATHAMMA
IO>xxmam u Kb I0xHOe. 9T0 1 mpmBesno Hac K
aMOMIMAM U IJTaHaM (CHaYala COBMECTHBIM,
Terepb pasfe/NbHBIM) 110 CO3/JaHMIO YaCTHOI
PaKeTbI-HOCUTEIA JIETKOTO Kacca Ha OCHOBE
afUTUBHBIX I KOMIIO3UTHBIX TEXHOTOTHIL

- FOscmaw u KB FOsxchoe eute npooon-
sarom Pynkyuonuposamo? Cyds no om-
KPblImbIM UCHOYHUKAM U HOB0CHAM MU
npeonpusmus K06l HOTHOCMbIO PA3ZPOM-
JieHvl u npexpamunu pabomy.

- 4 ue MOI‘y OTBETUTH IIPAMO Ha 3TOT
BOIIPOC, HO JyMalo, YTO 3TO (eiiK-HOBOCTH,
He COOTBETCTBYIOIINE [IeVICTBUTEIBHOCTH, U
IIpOIIaraHja BbIJAET >KejlaeMoe 3a JeVCTBU-
tenpHOe. Hamre oOlieHme ¢ yKpamHCKUMU
HapTHepaMM HPOUCXOAMT IOKA PETYIAPHO.
Bce, cmaBa 60ry, >KUBBI-3[JOPOBBI, U yKa3aH-
HbI€ IPERIIPUATIA TOXE. XoTs B HacToAlee
BpeMs BOJIHa B YKpauHe 3aMeTHO COKpaTuIa
Hallly B3aMIMHYIO pab0Ty 10 MUHMMYMa, B Ha-
JIeX/ie O Ty4IINX BPEMEH.

- A eaw coemecmHbvlil npoeKm no npo-
U3600cmey a00UMuUHLIX U KOMNOZUMHBIX
paxem c¢ IOmmawem 6 [Inenponemposcke
moice céepHym no amoii npuuune?
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- ¥ Hac B [IHenpe HeT mpoeKkToB ¢ IOx-
MmamreM. Jlymaio, 4To y Bac MHpOpMAIus o
HAIIMX OBIBIINX COBMECTHBIX J[OBOEHHBIX
mnaHax 2020 ropga.

- Tax ece ne, ykpaunckas unu poccuii-
CKAs WKOIA KOCMOCA 08UNCem 6AWUMU NPO-
exmamu?

— V3navanbpHO 6a3a 6bLIa COBETCKOIL KOC-
MIYeCKOJI IIKOJIBI (M POCCUIICKON, U YKpauH-
ckoit). [Tpogomxkare paborats ¢ 2022 ropa ¢
POCCHIICKOII KOO, KaK A Y>Ke CKa3all, HaM
3ampelreHo (BBMUAY CaHKIMIL), 1 MbI ¢ Poccu-
eit He paboraeM. IIpoo/mKaTh ¢ yKpanHCKOI
HIKOJION TaKXKe CTalo NPaKTUYeCKM HEBO3-
MO>KHO 13-3a KOMMEPYECKMX M CTPaXOBBIX
PUCKOB, 6€30IIaCHOCTM U HeIpelcKa3yeMo-
CTU [a/bHENMIIIETO X0/Ia BOHEI.

AJIUTUBHBIMU U KOMIIO3UTHBIMU TeX-
HOJIOTMAMM MbI B HAacTOsllee BpeMs BiIajieeM
Ha 100% (maTepuassl, IPOU3BOJICTBO I Iep-
coHain). KoHCTpyKTHBHYIO TOMOIIb, A TAKXe
pacueTsl 1Mo OGAUIMCTMKE, A9POAMHAMMKE U
YIIPaB/IA€MOCTY PAKETBbI-HOCUTEJIA MBI IIPU-
obpeny y yKpalHCKMX HapTHEPOB-TIOAPAL-
uynkoB IOxmamra B 2022-2025 rogax B dase
MPOEKTUPOBAHMA M COCTaB/IEHNA KOHCTPYK-
TOPCKOJ JOKYMEHTALIVIIL.

KoHCTPYKTMBHYI0O TOMOIb, a TaKXKe
pacyeTsl IO CO3AHUIO HOBBIX XKI/IKOCTHBIX
PaKeTHBIX [BUTaTesIeil MbI IpuoOpeTany y
YKPaMHCKMX IapTHepoB-NofapsAfgunkos Kb
IOxHoe, HO B 2025 roAy 13-3a BOVHBI U OT-
CYTCTBMS B YKpauHe OIbITa B afiAUTUBHBIX
TEXHOJIOTMAX HaM NPUIIIOCh CBEPHYTb 3TOT
npoekT u nepeitu B 2026 rogy K mIapTHe-
py-noapsampuuky B IOxnoit Kopee Hanwha
Aerospace, KOTOpbIi1 TaK>Ke pa3BUBaeTCA Ha
6ase COBETCKOI KOCMMYECKON LIKOMbI C MC-
[O/Ib30BaHMEM COBPEMEHHbIX a[INTHBHBIX
TEXHOJIOTUIL.

- Mne useéecmno, 4mo 6vl 6 meueHue
pAda nem npoosuzaeme npoexm co30aHus
paxemvi-nocumens neekozo knacca CARBO
SPACE 6 Kasaxcmane. Yem 6vina évizéana
3a0epicka no épemenu, Kkaxue Oviiu momy
NPpUHUHLL U NoOUeMy NPOeKm 6HOBL BEPHYII-
ci 6 Kaszaxcman?

- B 2019 romy 6»u10 TOA-
IJCAHO TI€PBOE COTTIALIEHNE O
HamepeHusax mexay AO «HK
«Kazakcran Fapeim Canapei» n
TPYIIION HEMEUKUX KOMITaHMIA
AEROSPACE TECHNOLOGY
GROUP. TIIpepmer obcyxpe-
HMA OBUI Ipefie/IbHO KOHKPeT-
HBIM: y4upenuTh B Kaszaxcrane
COBMECTHOE TIpefNpuATHe Ha
6ase  YACTHO-TOCYHApCTBEH-
HOTO IapTHEPCTBAa M IIOCTPO-
UTh B ACTaHe HOBBIN 3aBOJ] IO
IPOU3BOJICTBY a[IUTUBHBIX U
KOMIIO3/THBIX MaTEPUAJIOB MOJ,
KoY Ha 0ase HeMEeLKMX TeX-
Honormit. Ho morom cHavama
HavaJics KOBUJ, a 3aTeM paspa-
3MIach BOViHa MexXly Poccueit n
YKpannoii, KoTopas nmpusena K
M3MEHEHUIO TIOIX0/Ia B IIPOEKTE
C TIOMICKOM 3aMeHbl CaHKIIVIOH-
HBIX POCCUIICKUX 3aKa3UMKOB 1

1
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MapTHEPOB.
Opnako, B Hauane 2024 roga v w,
HEOXXUIAaHHO ~ MMHNCTEpPCTBO

9KOHOMUKU U 3SHepreTuku ['epmanmm o06-
paTWIOCh K KOMIIAHMAM-Y4aCTHMKAM adpo-
KocMMuecKkoit orpacin I'epmanum c mpep-
JIO)KEHVEM PacCMOTPETD 3aIIPOC MEPBOTO 3a-
MeCTUTeIS IIpeMbep-MuHKCTpa Pecry6mkn
Kasaxcran Pomana Ckispa 0 BO3MOXXHOCTH
COTpyAHMYECTBAa HeMenKoro 6msHeca ¢ Ka-
3aXCTaHOM B O0/IaCTY KOCMUYECKVUX TEXHO-
JIOTUI.

ITocnte  aroro  rpymma  KOMIIaHMIA
AEROSPACE TECHNOLOGY GROUP
(Germany) obparmiach K 9KCIIOPTHOMY pe-
rynaTopy I'epManuy 3a KOHCy/IbTallAMU OT-
HOCUTENIBHO CYIIeCTBYIOIIMX OTPaHMYeHMIt
IUIsL COTPYRHUYECTBA B cepe KOCMUYECKUX
texHosnormit ¢ Kazaxcranom. IlepsuuHoe 3a-
K/IIOYeHMe peryaTopa Ha ITyCKOBbIE YCIYTU
¢ xocmozpoMa «bailkoHyp» ObIIO HeraTus-
HBIM, TaK KaK OH HaXOAMTCSA B JOTOCPOYHOI
apenpge Poccuiickoit @epepauny 1 nomnagaer
IIOJ], [IeJiCTBME CeKTOpanbHbIX caHkIuit oT EC.

B 2025 romy Mbl mOmyYmiu opuImanb-
Hyl0 MHpopManuo, yTo KasaxcraH IvraHm-




pyer co3faTb COOCTBEHHBI KOCMOAPOM (BHe
apenpgyemolt Poccuelt tepputopum KOCMOPO-
Ma «baiikonyp») u kasaxcranckmit HIJKUT
(HaumoHa/mpHBI IIEHTP KOCMMYECKUX MC-
CNIeJJOBAHMIT M TEXHOJOIUI) COOOIINMI HaM
0 (pMHAIBHON CTaiuM CO3JAHUA HA OT/E/b-
HO BbIJIE/ICHHOI Tepputopuy (BHE apeHfy-
emolt Poccmeit rteppuropum  KocMoppoma
«baitkoHyp» HOBOro) KkocMmozipoma NEW
SPACEPORT ¢ BO3MOXHOCTAMM y4acTHA
VMHOCTPAHHBIX IIapTHEPOB /A IYCKOB 4YacT-
HBIX paKeT KOCMIYeCKOT0 HasHaueHus. Takum
00pa3oM, OrpaHNYeHNsA SKCIIOPTHOTO PeryJisi-
topa ['epmanum 1o reorpauim yckoB ¢ HOBO-
ro kocmogpoma NEW SPACEPORT ornanu n
Ha Hall IPOEKT He PacIPOCTPaHAIOTCA.
JIr060Bb Ke K Majoii POAVHE OCTaHO-
BMJIa MO0 IIOATOTOBKY pe€alu3aliy 3TOTO
npoekra B OMaHe, ObIIO IIPMHATO pellleHue
BO300HOBUTD IpoekT B Kasaxcrane, HO yxe
6e3 poccmiickux mapTHepoB. Oxasanocs,

4TO B IEHTPa/JbHO-a3MATCKON pecIybmKe
TOXKE€ pacTeT MHTepec K YaCTHOMY KOCMOCY,
HAIIUIVCh pealbHble MHAYCTpUaIbHbIEe U (U-
HaHCOBbIe IAPTHEPDIL.

- Unmepecnwviii paxm. VI y 6aweil kom-
nanuy umeemcs AUUEH3US HA AIPOKOCMU-
ueckyw OesmenvHocmv 6 Eeponeiickom
Coroze? Mmeemca nu 6 wumame 6amux Kom-
naxuil coomeemcmeyousull UHMCeHEePHbLil
Kocmak npodeccuonanos u mexeoxepos
Kocmuueckoti ompacnu?

- Jla, B rpynIe Hallell KOMIIaHUIT IMeeT-
Cs1 BeChb HEOOXO[MMBIIT [/l HAIlIerO IPOEKTa
naker nuueHsuit EC. B Hux Bxoaut paspa-
00TKa, M3rOTOBJIEHNUE, WCIIBITAHVS, IIPOU3-
BOJICTBO (B TOM 4MCIie CEPUITHOE), PEMOHT,
IPOJJIEHNE pecypca U CpOKa CTy>KObI TeXHM-
K1 (6e3 caMOCTOATENbHBIX ITyCKOB ¥ YIIPaB-
JeHUs1 KOCMUYeCKUMM mojerammu). JIuieH-
3110 Ha ITyCKM U yIIpaB/IeHMe KOCMUYeCKUMU
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mojieTaMy Mbl IUIAaHMpYyeM HonyuuTb B Ka-  fleATeZIbHOCTM Halleil TIPyNIbl KOMIIAHMIL

3axcraHe (mo Mecry pacnonoxennus kocmo-  AEROSPACE TECHNOLOGY GROUP co-

[ipOMa 1 IIPOM3BOJICTBA). IPOBOXKIAETCA CIeAYIOLMMI COTPyLHMKA-
B Hacrosamee BpeMsa paboTa B COOT-  MM-MeHeKepaMu:

BEeTCTBUM C JIMIIEH3MeN a’pOKOCMIYECKOI

Thomas Diem

I'enepanbubiii gupekrop (Chief Executive Officer) mouepnux xommanmit
XOJIVIHTA:

AEROSPACE COMPOSITES GmbH (Germany)

SPACE MECHATRONICS GmbH (Germany)

SPACE INDUSTRIES GmbH (Germany)

Crax paboThI B a9POKOCMUIECKOI OTPACN > 5 et

Kommepuecknit gupexTop (Sales Director) jouepHUX KOMIIAHWIA
XOJJJVIHTa:

AEROSPACE COMPOSITES GmbH (Germany)

SPACE MECHATRONICS GmbH (Germany)

SPACE INDUSTRIES GmbH (Germany)

Craxx paboTbl B a9pOKOCMIYECKOI OTpaciy > 22 jieT

9 Martin Osswald
ik

Oleg Graf

Texunyaecknit gupexrop (Technical Director) jouepHux KoMmaHmii
XOJIMIHTA:

AEROSPACE COMPOSITES GmbH (Germany)

SPACE MECHATRONICS GmbH (Germany)

SPACE INDUSTRIES GmbH (Germany)

Craxx paboThl B a9pOKOCMIYECKOI OTpaciu > 26 jieT

Dr. Serhii Spirkin

I'enepanbublit KOHCTPYKTOP (Design Director) mouepHux KoMIaHuii
XOJJJVIHTa:

AEROSPACE COMPOSITES GmbH (Germany)

SPACE MECHATRONICS GmbH (Germany)

SPACE INDUSTRIES GmbH (Germany)

Craxx paboTbl B a9pOKOCMIYECKOI oTpaciu > 40 et

Dr. René Pischel

JMpeKTop 110 MapKeTUHIY I KOMMYHUKALIUN

(Head of Marketing & Communications)

AEROSPACE TECHNOLOGY GROUP GmbH (Germany)
Craxx paboThl B a9pOKOCMIYeCKOI oTpaciu > 30 et

Azamat Batyrkozha

Hupexrop npencrasutenbctBa AEROSPACE TECHNOLOGY GROUP B
Kasaxcrane

Craxx pabOTBI B a9pOKOCMIYECKOIT oTpacin > 20 et

8 KocMuyeckune nccnenoBaHus n texHonorum /2/ 2026




- Kax u c kem 6v1 nnanupyeme peanu3o-
8amb mMaxoil COMHDII MexHOom02u1ecKull
npoexm 6 Kazaxcmane?

- [na peanmmsauun
HBIX IUIAHOB TPYyIIIa HEMEUKMX KOMIIaHWI
AEROSPACE TECHNOLOGY GROUP
(Tepmanmst) u ee povepHMe WMHXUHUPWH-
TOBble U NPOM3BOACTBEHHbIE IPEANPUATHA
IUTAHMPYIOT CTPATEruIo MapTHEPCTBA M MH-
BecTnmii B Pecriybnnke Kaszaxcras ¢ 1enbio

BbINICYKa3aH-

JANbHENIIET0 PACIIMpPEHNA CBOUX IO3UIUI
Ha pBbIHKE MaJOrO PaKeTOCTPOeHMS C MC-
II0JIb30BAHMEM HOBBIX COBPEMEHHBIX afM-
TUBHBIX ¥ KOMIIO3/THBIX TeXHOJIOT M.

Crparerusi IpoeKTa BKIIOYaeT B cebs
cosmaHme ¢ 2026 roga COBMECTHOI'O YaCTHO-
ro npepnpuaArus B Kasaxcrane (Acrana) s
CEpPMITHOTO NPOU3BOJCTBA PaKeT-HOCUTENEN
nerkoro kmacca CARBO SPACE co cnegyro-
MMM yYaCTHMKAMM IIPOEKTa:

1) B xauecTBe VHAYCTpMa/IbHbIX IPOM3BOACTBEHHBIX YIAaCTHUKOB-MTHBECTOPOB ITPOEKTA pac-
CMATpUBAIOTCA Ba 3aMMHTEPECOBAHHDBIX IMOTEHIMA/IPHBIX KaHAVAAaTa, C KOTOPbIMU ITOAIINICA-

HbI COI/TallIEHN A 110 HACTOAIEMY IIPOEKTY:

allur

=
e

Qarmet

AHppeii JlaBpeHTbEB

(Pecniy6nmxa Kasaxcran) Yacrnas komnanusa TCK-KAZ
B KauecTBe KOHeYHOro beHeduimapHOTo BIagenbia
xomnanuit ALLUR Group n AO Qarmet

Aii6ex Bappic

(Pecrryonuka Kaszaxcran) Yacraas kommanus BARYS
DYNAMICS B kauecTBe KOHeYHOTO OeHedmImMap-

Horo Biagenblia Komnaunui Kazakhstan Paramount
Engineering (KPE) n Weapon System Engineering (WSE)

2) B xauecTBe KOMMepYeCKOro (PMHAHCOBOTO YYaCTHUKA-MHBECTOPA IIPOEKTA pacCMaTpuBa-
eTCs1 OJVIH 3afHTEePeCOBAHHbII IIOTEHIVIAJIbHBIN KaHUAAT, C KOTOPBIM IIOAVICAHO COIJIalle-

HIle 110 HACTOSAIeMY IIPOEeKTY:

centercredit

‘Q\‘

~\ BaxpiTOek baiicenros

(Pecniy6nmka Kasaxcran) YactHas kommanns ORIENT
INVEST GROUP B xauecTBe KOHEYHOTO
6enedurmapHoro Brazenpia banka lentpKpennt
(BCC Center Credit)

3) B xauyecTBe TEXHOTOTMYIECKOTO ¥ TEXHUYECKOTO Y4JacCTHMKA-MHBECTOPA IIPOEKTA BBICTYIIAET

MHMIIMATOP IMPOEKTa:

ney
o,

Dr. Waldemar Reuswich
(Germany) Yacrnas komnanusa AEROSPACE
TECHNOLOGY GROUP B kauecTBe KOHEYHOT'O
Qﬁ’ 6enedunmapuoro Bnagenbiia kommnanuit AEROSPACE
COMPOSITES GmbH (Germany)
SPACE MECHATRONICS GmbH (Germany)
SPACE INDUSTRIES GmbH (Germany)

MPOEKTbI
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B kauecTBe omeparopa TOCYJapCTBEHHON Ha3eMHOI MH(QpPacTpykTypsl Kocmozppoma NEW
SPACEPORT Bri6pan koonepaunonnsiit mapraép AO HIIKUT / JSC «NCSRT» Harmonans-
HBIIT IIEHTP KOCMUYeCKuX vccnenoBanuit u Texuonoruit (National Center of Space Research and
Technology), ¢ KOTOPBIM JOCTUTHYTO MAPTHEPCKOE COITIAIIEHIE TI0 BOIIPOCAM ITYCKOBOTO KOH-
TPOJIS MUCCUM, BBIOOpA PalOHOB MafieHNs CTyIIEHell, OXPaHBbI, PeKVMHOCTH, TeXHUKNM 6e30mac-
HOCTH, a TaKKe SKCIUTyaTalMy TOCYAPCTBEHHOJ Ha3eMHON MHQPACTPYKTYpBI KOCMOZpOMa:
CTaHILA XPaHEHVs 1 3aIIpaBKy (KePOCUH M XXUJIKUIT KUCTIOPOJ), CBSI3b, BOJOCHAOXKEHME, OUNCT-
HbIe COOpYyXXeHMsI ¥ 00beKThI Ku3Heobecnedenus kocmogpoma NEW SPACEPORT baiixkonyp.

- Buibpanvr ouenv unmepecHvie, cno-
coOHbIe U cunbHble napmHepol-mA’cenose-
Cbl KA3axcmanckozo0 OusHeca 0N mMaxozo
CTIOMCHO20  MEXHONI0ZUYEeCK020 npoexkma.
Omo ecenssem Hadexndy, 4mo éce crnONUM-
¢ KaK naanupyemcsa. Bamu paccmampuea-
1omcsa 06a UHOYCMPUATTVHBIX UHBECOPA —
Anopeii /laspenmves u Atibex bapvic. Onu
6y0ym o6a yuacmeoeamv 6 npoexme?

- Ha, mbI gemanu B 2025 ropy npepno-
JKEHUA U TONY4IIM B3aUMHYIO 3alHTepe-
COBAaHHOCTb [JBYX WHAYCTPUAIbHBIX IIPO-
U3BOJCTBEHHBIX  YYaCTHUKOB-MHBECTOPOB,
IPOMBIIIIEHHBIX IpyIIT AHJpest JIaBpeHTbe-
Ba 11 Aitbeka baprica. O6a mapTHepa obmaza-
10T OOJIBIIVM IPOM3BOJCTBEHHBIM OIIBITOM
U ycIexaMy B BeJEeHUM MHYCTPUAIbHOTO
6usHeca B Kasaxcrane. BBupy axryanbHOI
HONUTUYECKON CUTYalMy C CaHKIMOHHOM
Poccueit HacroAmmil MpOEKT 4pe3BbIYAHO
3apery/IMpOBaH 3KCIOPTHBIM PETyIATOPOM
lepmaHuy, Kak B IIOCTaBKaX TEXHOJIOIMYe-
CKOro 000py/i0BaHM, TaK U Ipu TpaHcepe
AIIUTUBHON U KOMIIO3UTHOM KOCMUYECKOI
texHonoruy B KasaxcraH (BBUAY TOrO, 4TO
3TO MPOAYKIVA ABOIHOTO HasHaveHns). [To-
9TOMY KXK/IBIIl Y4aCTHMK IIPOXOAUT ITybo-
KII KOMIUTa€HC ¥ CKPMHMHT Ha y4YacTue B
npoekre. OKOHYATe/IbHbIN YYAaCTHUK MHJY-
CTPMA/IbHOTO IIapTHEPCTBA OIPEAeNnNTCA B
Havase ceHTAOpA 2026 roza. VM MoryT cTaTh
IO OTHENbHOCTU KaK AHppeit JIaBpeHTbeB,
Tak 1 Aitbex bapbic, HO BO3MOXHO U BMecTe.

AO HIOKUT/NCSRT

(Pecniy6nmka Kasaxcran) HanmoHa/ibHBII LeHTp
KOCMMYECKUX MCCIIEOBAHNUI U TEXHOJIOTUIA

B muue IIpencenarens npasnenns

Mapara JI>xaHVKeeBa

Kpurepnit onenkn n BpIOOpa B HacTosllee
BpeMs BBMJY He3aBepIIEHHON KOMIUIAeHC-
HOJI IPOBEPKY OITIAIIATLCS He MOXKeT. B cen-
Ts10pe Bce y3HaeM.

- Kaxoevt uneecmuyuu u 60 umo KoH-
Kpemno oHu 6y0ym HanpaeneHvi 0N pea-
nusayuyu Hacmosuezo npoekma? O kaxux
0071AX U UHBECMUUUAX 6AWUX NAPMHEPOS
udem peuv?

— IIpsAMBle MHBeCTULINY YIACTHUKOB CO-
BMECTHOTO IIPefUPMATHS Ha peany3auyio
OPeACTOSAIIMX CTafMil MPOEKTa COCTABAT
O0KO0J10 135 MJIH IO//IapOB, U3 HUX:

54 miH gomnapos B Kazaxcrane - cospa-
HIie COOCTBEHHOTO KOMITO3UTHO-A/|IUTHBHO-
TO MPOM3BOJICTBA B ACTaHe, a TAK)Ke MOHTaX-
HO-VCIIBITaTe/IbHOTO KOMITIEKCA, CTAPTOBOTO
KOMIUIEKCA U LIeHTpa YIIPaB/IeHUs OTeTaMn
paxer-Hocuteneit CARBO SPACE Ha kocMmo-
npome NEW SPACEPORT Ha baitkonype.

46 mmH pomnapoB B Kasaxcrane - 3a-
KyIIKa TpeX INPOTOTUIIOB paKeT-HOCUTeNel
CARBO SPACE B l'epmannn pna ucnobita-
HUIT ¥ TycKoB B KasaxcTaHe ¢ ocieyomnym
HepeHOCOM-TpaHC(hepoM KOMIIO3UTHOI TeX-
HOJIOTYM JJIS1 CEpUITHOTO ITPOM3BOJCTBA BYX
CTYIIeHell M TOJIOBHOTO OOTeKaTe/ls pakKer-
Hocureneil (¢ 2030 r.) Ha COOCTBEHHOM KOM-
HO3UTHOM IpousBoyicTBe B Kasaxcrawne.

35 mnH eBpo B 'epmanum — cospanue n
UCIIBITAaHUSI IIECTM HPOTOTUIIOB PaKEeTHBIX
neurateneit PLASMA 56.1 (56 ToHH) u Tpex




PLASMA 8.2 (8 TOHH) ¢ TOC/IeAyOIIM Iepe-
HOCOM-TpaHC(epoM aJUTUBHON TEXHOO-
TUU YV CEPUITHOTO IPOU3BOJACTBA PaKETHBIX
neurateneir (¢ 2033 roma) Ha cob6CTBEHHOE
aaUTUBHOE MIpou3BOACTBO B Kazaxcrane.

B ¢ase moAroToBkM K IpOEKTy Ha-
mert rpymmoii kommanmit AEROSPACE
TECHNOLOGY GROUP B I'epmanum B
teyenne 2023-2026 rofoB MHBECTVPOBAHO
OKOJIO 28 MJTH €BpO B CO3JIaHNe JINIEH3MPO-
BAaHHOTO COBPEMEHHOTO TEeXHOJIOTMYECKOTO
u Hay4yHOrO LieHTpa R&D Center - Additive
& Composites ¢ MeIKOCEpUITHBIM 3KCIIEpU-
MEHT/IbHBIM IIPOM3BOACTBOM KOMIIO3UTHBIX
CTyIIeHell C TOJIOBHBIM OOTeKaTelleM paKeT-
HOCUTeNIeN 1 affUTVBHBIX >KUAKOCTHBIX pa-
KeTHBIX IBUTaTeNeEIN.

Takke HEOOXOIVMMO y4eCTh, YTO B IIPO-
eKTe He YYTeHbI IIPeCTOAIIe TOCYIapCTBeH-
Hble U3fiep>XKu (0K0smo 20 M/TH JJO/IapoB) Ha
OpTaHU3AINIO U TIOTOTOBKY MH(PACTPYKTY-
pb1 kocmozipoma NEW SPACEPORT (bBaii-
KOHYP) JU/I €T0 SKCIUTyaTallMM, B YaCTHOCTH —
obecrieyeHne OXpaHbI, PEKUMHOCTH, TeX-
HMKM 0e30IIaCHOCTY, CTAHIMM XpaHEHMs U
3alpaBKU (KePOCMHOM U XKUJKUM KUCTIOPO-
JIOM), CBS3Y, BOIOCHAO>KeHN A, OUVCTHBIX CO-
OPY>KeHMIT 1 00'beKTOB XU3HEe0OeCIIeYeH .

Hama rpynna xommannit AEROSPACE
TECHNOLOGY GROUP mnnanmpyer ydva-
CTBOBATbh B JI0JIe COBMECTHOTO NIPEATIPUATAA
B Kasaxcrane Ha 26%. OcranbHbie 74% moeii
OyZyT pacmpefeneHbl MeXIy Ka3aXCTaHCKM-
MU YYaCTHUKaMM IpPOeKTa U OYAyT OKOHYa-
Te/IbHO ompefienieHbl o KoHua III xkBaprana
2026 ropa.

- Ouenv unmepecno. A oxuoan, umo
610031cem Ha maxkoii npoexm 6yoem 20paszoo
6onvwe. Cnoxué npedocmasnenHvie 6amu
yudpol, 1 NOHUMAIO, 4MO 6ecb Npoexm,
BKNII0YAA KA3AXCIMAHCKUE U HeMeuKue UH-
secmuyuu, cocmasum monvko oxomno 180
man oonnapos? U 3a smu denveu y Kasax-
Cmana NnoA6uUmcsa cobcmeeHHas paxema-
HOcumenv ¢ AOOUMUBHO-KOMNO3UMHbBIM
npouseo0cmeom cmyneeti u Osuzamerneti
noo K104, 6KII0UASL CIMAPMOBbLI KOMNIEeKC

u ezo undpacmpyxmypy?

- Dromxer He ONTMMMCTHYECKWIL, a
abCOMIOTHO peanbHbIl. MBI B IOATOTOB-
Ky HpPOeKTa, HOKYMEHTAIVIO ¥ MCIIbITAHUSA
TEXHOJIOTMY BJIOKWIN 32 IOC/IENHNE TOJbI
OYeHb MHOTO BPeMEHMI U CPeACTB. VImes oT-
paboTaHHyl0 TexHomoruio u know-how ¢
BBICOKOIIPO(ECCUOHATIBHBIM ~ MEHEe)KMeH-
TOM, KOHCTPYKTOPaMM, IIPOV3BOACTBEHHDIM
[ePCOHATIOM ¥ WHBECTOpaMMU-TIapTHEpaMu
CIPaBUMCSI C TPEACTOSLIMMM IUIAHAMU 1
BIIVIIEMCS B 9TOT KOHCEPBATUBHBII OIOIKET.

- U 3a amu denveu y Pecnybnuxu Ka-
3axcmau noseumcs coocmeenHas paxema-
Hocumenv?

- ObssarenbHo nosButcs. Tonbko He y
Pecrry6muxu Kasaxcran, a B Pecrry6uke Ka-
3aXCTaH Y YaCTHOTO OM3Heca ¢ TOCyAapCTBeH-
HOJI TIOfifiep>XKOil MH(PACTPYKTYPBI KOCMO-
ppoma. Yersipe roga (c 2027-ro no 2030 rox)
HaM IOHAOONUTCA Ha peaM3alyuio IPOoeKTa
(opraHusanus IpOMU3BOJACTBA, MHPPACTPYK-
Typa, M3TOTOBJIEH)ME TEXHOJOTMYECKUX Ma-
KETOB M VCIBITaTeJIbHBIX IPOTOTHUIIOB pa-
KeT-HOCUTeJIell M paKeTHBIX HBUIATesIeln).
B 2031 romy Mbl mIaHUMpPYeM [iBa T€CTOBBIX
nycka (6e3 110J1e3HOT Harpy3Ky) ¢ KOCMOJPO-
ma NEW SPACEPORT. I B 2032-2040 rojp1
IVIaHMPYeM IIpou3BecTy 1o 50 Muccuii-1y-
CKOB (710 6 ITyCKOB B TOff) C ITOJIE3HOI HATPY3-
koit paker-HocuTenert CARBO SPACE.

- Kaxoea 6yoem cebecmoumocmo
npouzeodcmea eauieii pakemwvi-HOCUMe-
7 noo xarwu? VM 6o cxonvko oboiidoemcs

MPOEKTbI
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C 2031 no 2040 roapl
nnaHupyeTcst
OCYLLECTBUTb

52 nycka, u3 Hux:

2 TecT-nycka 6e3
MOME3HOW Harpysku u
50 MUCCHI-NYCKOB C
MOJIe3HOW Harpy3kom
pakeT-HocuTenei
«CARBO SPACE 2L»
(LEO wnnm SSO
opbuTHI)

maxas muccus (nycx)? Ka-
Koeéa G6ydoem Kommepueckas
cmoumocmv 6vi600a 1 Kz no-
/1e3HOIL HAZPY3KU 8 KOCMOC -
6onee 20 mvicau 0071aPO6
unu menvuie?

- CebecTonMoCcTb TpOU3-
BOJCTBA Halllell paKeTbI-HO-
CUTeNsI — 3TO KOMMep4YecKasi
TallHa. PblHOYHAsA CTOMMOCTD
muccum-nycka (¢ 1500 xr mo-
JIe3HOV HArpysKm), BKIIIOYAs
paKeTy-HOCUTe/Ib, JIOTUCTUKY,
IIyCKOBbIe U Has3eMHble YCIyTU
KOCMOZIPOMa COCTaBUT OKOJIO
13 MIH JOMIapoB, 4TO B IIepe-
cyeTe Ha KWIOTPAMM IOJIE3HON
Harpysk;u COCTaBUT MeHee 8,7
TBICSTYM JIO/UIAPOB.

- Omo abcomomno Hu3-
Kas ueHa 6vi600a 34 O00UH
kunozpamm. Ilonazarw, umo
3a 8,7 mvicauu bo;mapos 3a
Kunozpamm y éac (énonme ee-
posmmuo) 3axazuuxu 6yoym
cmosmo 6 ouepedv. Kazaxcmanckuii npo-
useooumenv cnymuukoé Ghalam (co-
éMecmHoe npednpusmue ¢ yuacmuem Hayu-
onanvhoii komnanuu Kazaxcman Fapvuu
Canapvr u esponeiickoii Airbus Defence
and Space) cmoncem eauwemy npoexmy 6vi-
0asamv None3Hy0 HAzPy3Ky MAKCUMYM HA
08e muccuu 8 200. A wbumu 3axazamu nia-
Hupyeme 3azpy3umv 0cmanvHvle uemvipe
Muccuu-nycka 6 200?

- B Hacrosiuee BpeMsi Ha MeX/YHapOJ-
HOM KOCMUYECKOM CIYTHUKOBOM pbIHKE

Bero: | 2031r.
52 eﬂ | i! TecT- nycxa}
nyckos |

2032r.
SMuccuM}

2033,
(5 MuccHit)

0341
(6 Muccnn}

H
MHCCHH

2035+
6 MHIIMH]

odepenpb (OpOHb) Ha JaTy IIyCKa COCTAaBIIA-
eT OT TpeX [0 IATY JIeT (B 3aBMCUMOCTYU OT
Macchl CHYTHUKA), ¥ 9TO He CeKpeT, a OT-
KpbITasg MHpopManus. SpaceX — OCHOBHOII
oIlepaTop 3aITyCKOB B Mupe — uMeeT 10 90%
npuopurera cob6cTBeHHbIX Muccuit Starlink,
HO OYepejb Ha IONYTHBI KOMMEpPYeCKUM
CJIOT B HaCToslIllee BpeMs pacllycaHa y HUX
1o 2029 romga U CTOUT MUCCUSA OT 6 10 8 ThI-
CSI4 JOUTAPOB 32 OJVIH KMIOTPaMM. Y MUPO-
BbIX UTPoKOB Rocket Lab, Arianespace mmu
ISRO B HacTosIee BpeMs 3a0pOHMPOBAHO
nopsigka 470 muccuit (go 2029 ropa) u CTOAT
OHI OT 15 /10 27 ThICAY 1O/IIAPOB 32 OJVH KI.
Jomns >xe pbIHKA IYCKOB CIYTHMKOB HAIIel
pakerpl-HocuTenss CARBO SPACE cocra-
BUT B CIIy4ae BBbIBOfA Ha opbuty 9,000 Kkr B
rop (6 muccuit x 1500 Kr) MakcumanbHO 3%.
IIpn HamIeit HU3KOM CTOMMOCTY BBIBOJA MBI
BCET/a HajileM eBPOIeCKIX, apaOCKMX WIN
apMKaHCKIX 3aKa3uMKOB Ha OCTaBIIVecs 4
MMCCHUI B TOJ,.

- IToxoxe, amo O0aem cepve3tvie nep-
cneKkmuébl 0Kynaemocmu u 00xX00H020 6u3-
Heca 0715 6cex Y4aCMHUKOB npoexma.

— Ber abcomotHo mpaBel. [TpoekT, kak
MBI CYMTAEM, OKYIIA€MbIN, [OXO[AHBIN W
ponrourpatomuii. ITo maHHO TexHOMOTUM
U C UCIIOIb3YeMBIM 000PyHZOBaHMEM MO>KHO
npomsBoguTh fo 180 paker-HOCUTENEN B Te-
geHne 25-30 yeT 6e3 I/Ty6OKUX PEeKOHCTPYK-
LU U 3aMeHBI TEXHOIOTUIA.

- IHouemy paxema CARBO SPACE ne
MmHozopasoean? Imo e celivac Mupoeas
mendenuyus. VI ecmv MHO20 COPOHHUKOE
amozo nymu pa3eumus Hocumerneii.

20%6T.
(6 Muccuit)

2040,
(6 Muccu M)

2037,
[6 MHCCHA)

2038,
(6 Muccuit)

0391,
[6 MHCCHT)
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[leurarens  XpocToBoid

Plasma-56.1

Bax roptosero
nepeoi CTyneHu

[lemrarens
Plasma-56.1

— Jlerkue ofHOpa30BbIe paKeThl pa3ByBa-
I0TCs1 O4Y€Hb OBICTPO U MMEIOT IEPCIeKTUBY
Ha Oypy1ee, 0COOEHHO Ji/is1 KOMMepPUYeCKUX 1
HAyYHBIX CIIyTHUKOB, KOTOPBIM Ba’KHa Olle-
PaTUBHOCTD. 3aKa3uyyuK IOTy4aeT cOOCTBEH-
HYIO JJaTy 3aIlyCKa 11 MOXKeT OTIPaBUTh CITYT-
HVK VMMEHHO Ha CBOIO HY)XHYIO OpOuTY, He
HO/ICTPANBAsICh MTOJ] OCHOBHOII TPY3.

MHoropasoBasi pakera JIeTKOTO Kiacca
9KOHOMMYECKN HelesiecooOpasHa U IJTaBHbIE
IPUYMHBI B CTI€MYIOLIEM.

Jlerkasi pakera He YMEHbIIAeTCs B IieHe
IPOIIOPLMOHATBHO pasMepy. [lBurarenn, cu-
CTeMa YIpaB/IeHMs, UCIIBITAaHWs, CTAPTOBBII
KOMIUIEKC ¥ paspelleHusl CTOAT JJOPOTro He-
3aBJICYIMO OT TOTO, BECUT PaKeTa OJHY TOHHY
um 50 TOHH, IIO3TOMY IO/ ITOJIE3HON Ha-
TPY3KY HOTy4aeTcsi HeOOIbIIOIL.

[IpencraBbTe pakeTy, KOTOPYIO HYXXHO
BEPHYTb IOC/Ie 3amycKa. To ecTh eif MOHamo-
6saTCA:

e 3aI1aC TOIUINMBA /I TOPMOYKEHVSI U T10-
CaJIKIL,

e II0CAJIOYHBIE CHCTEMBI 1 YIIPaB/IeHNE,

o Oosee TsKemas KOHCTPYKLMsA, BbIAEp-
YKUBAIOIIAsi TOBTOPHBIIT BXOI,

e TEIUIO3ALINTA WINM JpPYTMe Mepbl Ipu
BO3BpAIl[eHNN,

e JIONO/HUTETIbHOE O0OpyHOBaHMe [Is
MIOBTOPHOTO MCIIO/b30BAHNS.

Jlerkasi pakera ropasjo JelLleBje TsDKe-
JIOJ, TI0O9TOMY CTOMMOCTb BOCCTaHOBJICHN,

[onogHoi

MeKCTYNEHHOA  obrekarens

DNewrarens
Plasma-8.2

bak okucamTens
BTOPO CTYNEHH

Bak roprovero
BTOPOA CTYNEHN

Bak okucuTens
Nepeoi CTYNeHH

MHCIIEKLIMM Y TIOBTOPHOM IIOATOTOBKM MO-
JKeT 0Ka3aThCA COIOCTAaBMMOI C IIPOU3BOJ-
CTBOM HOBOJI paKeThl. Y TSAXKE/I0J PaKeThl BCe
3TO COCTAB/IAET OTHOCUTETBLHO HeOONIbIIYIO
IOJII0 ee 00IIeil Macchl. A y MaJIeHbKOII pa-
KEeThI JIOTIOTHUTENbHAsA Macca MOXKeT CheCTb
3HAYMTE/IbHYIO YaCTh I10JIe3HOI HAIPY3KMI.

VIMEHHO TIO3TOMY MHOTOPa30BOCThb OCO-
OEHHO IpUBJIEKATE/IbHA JIA TSDKEIBIX PaKeT
C BBICOKOJ CTOMMOCTBIO IE€PBOIl CTYIEHN.
Y nerkmx pakeT 4acTO BBITOfHEE CHENaTh
MaKCHMaJIbHO IPOCTYI0 OfJHOPa3OBYI0 KOH-
crpykimio. Tem 6oee, 4TO OHa y HaC KOM-
IO3UTHO-MOTaHHas, a He MeTaIo-dpesepo-
BaHHasi, 4TO 110 TPYJO0E€MKOCTI 11 9KOHOMMKE
OY€Hb BBITOJJHO.

- Cepoue paxemvi - 3mo Osuzamenv.
Honammno, umo maxoii npoexm umeem npa-
60 Ha Mu3Huv, ecnu 6 Kasaxcmane 6yoym
npouseoo0umuvcsa cobcmeennvie 06uzamenu.
Ho 20e 6 maxom cnyuae 6y0ym npo6ooumo-
A Wmamnvle HA3eMHble 02HeBble UCHbIMA-
HUSA Kax0020 npouszeooumozo 6 Kasaxcma-
He cepuiinozo 0euzamena?

- Bompoc sKOHOMUYECK) ¥ TeXHUYECKU
BQKHBIIT /IS IIepCIIeKTUBBI IIpoeKTa. B mpo-
1lecce CO3/IaHMA JIBYX JIBUTaTeell — C TATOM
56 TOHH [I/1s1 TIEPBOJI CTYIIEH U TATOM 8 TOHH
JUIsL BTOPOJI CTYIIEH) MBI OPUEHTUPOBAINCH
Ha IIPOM3BOACTBEHHBIE I JVICIIBITATETbHbIE
BOo3MOXKHOCTM FOxkMamma, 1 9T0 6BIIO 9KO-

MPOEKTbI

MpocTas
oaHOpasoBast
KOMMO3UTHas
KOHCTPYKUMS
pakeTbl-HOCUTENS
CARBO SPACE
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Kucnopoano-asoTHei cx

WMHdpacTpykTypa
KocMoapoma
NEW SPACEPORT
(BaitkoHyp)
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HOMMYECKH M JIOTMCTUYECKN [JI1 HaC O4YeHb
BbIrofgHO. Ho BOiiHa B YKpauHe Hall IJIaHblI
COpBaJIa, PUCKY He II03BO/IIIN HaM paboTaTh
B 9TOM HaIlpaBJIeHN.

B nHacrosmee BpeMs A1 UCIBITAHMIL 1
cepruduKanMy fBUTaTeNell HaM IIPUILIIOCH
IpuBJeYb caMble J[IOPOTOCTOsAIINME CTeH-
npl B German Aerospace Center (DLR) u
Ha Esrange Space Center (SSC) B IlIBennn,
U y Hallero MHXMHUPUHTOBOTO IapTHepa
Hanwha Aerospace B IOxuoit Kopee. IIpu
CEepUITHOM IIPOM3BOJCTBE HAM HEOOXOZMMO
IPOXOAUTb IIPVEeMOYHbIE OTHEBbIE MCIIBITA-
HIA Ha KaXpoM pasuratene. KoHeuHo, aTn
UCIIBITAHUA WJealbHO OyAeT NPOBOANTDL B
KasaxcraHe — 3T0 HelOpPOTO, TIOTMYHO U He-
saBucuMo. C caHkumoHHoM Poccumeit npnu
HallleM COBMECTHOM YYacTVM B IPOEKTe 3TU
VICIIBITAaHUSA TIPOBOAVTDL B OyypKaiilee Bpe-
M IOpUANYECKN HEeBO3MOXKHO, TaK KaK 3TO
HapylleHye 3aKOHA U FapaHTHpPOBaHHAs II0-
Tepsl HAIIMX HOTEHIVIAJIbHBIX eBPOIeCKIX
3aKa3YMKOB Ha BBIBOJ, CITyTHUKOB.

- Kaxoii sce mozoa 6v1x00 u3 cumyauuu
¢ ucnvimanuamu 0éuzamerneii 6 Kazaxcma-
He? VM cxonvko cmoum maxoii ucnvima-
menvHoLil yeHmp 0711 6auiux 0euzameneti?

- Boixop ecTb. V MBI OYeHb MHTEHCUBHO
3aHMMaeMcs pelleHreM aToii 3afgaqn. [lo 2030
rofia obecre4nM IPOM3BOJCTBO JBUTATeNIEN
COOCTBEHHBIM MCIIBITATE/IbHBIM 1LIEHTPOM B
Kazaxcrane. Ha [Tuax xocmoca B Kasaxcrane

B CeHTsAOpe 3TOro rojia Mbl IUIAHMpPYeM pa-
0ouyio BcTpeuy ¢ HalmoHanbHBIM IIeHTPOM
KOCMMYECKNX MCCIeNOBAaHUI U TEeXHOJOTUN
Y 4acTHOI KoMITaHuel Aspire, KOTopble IIpo-
IBMHY/NCDH C PEIIeHNeM STOM 3afla4y U IIIa-
HUPYIOT CTPOMTENbCTBO B KasaxcTraHe Mex-
IYHApOIHOTO WCIIBITaTEIBHOTO KOMILIEKCa
JKUIKOCTHBIX PaKeTHbIX apurareneir go 100
TOHH TATY, HACYIIHOTO V1 9KOHOMIYECKY BaK-
HOTO Ha IIE€PCIEKTUBY JI/I HALIETO IPOEKTA.

OH HeobOXomuM M1 OTPabOTKM HABYX
OBUTATENEN C TATOM 56 TOHH A IIEpBOI
CTyIIeH) U TATOM 8 TOHH [y BTOpPoIi. Taxoit
VICIIPITAaTe/IbHBIN CTEH[, €BPOIIENICKOTO IIPO-
M3BOJCTBA CTOUT I1OJ] K/II0Y IpuMepHO 13-15
MJIH JIOJUIAPOB U IIPY COOTTIONIeHNI HaJIeXa-
IIer0 yYXO#a M IPAaBWIBHON 3KCIUTyaTaljun
npocnyxut 30-40 ner. Ecin Takoi1 cTeHy Ky-
muTh B Kutae, To ero crommoctsp 6ymer Kak
MUHVMYM B [iBa pasa MeHblIe, I OH TOXe
IPOCITYKUT He MeHee 25 j1eT. I Mn4Ho cKo-
HAIOCb K KUTAlICKOMY BapMaHTY.

- a, amom npoexm o6napooosan. Bt
mojice 20Mmoa6vlL 80limu 6 IMOM nPoexm unu
cmamv 3aKa3uuKom Ha UChbimanus 6 0y-
oyuem?

— MBbI TOTOBBI paccMOTpeTh 06a BapuaH-
Ta. B mepBoM BapuaHTe MbI MOXKeM CTaTb CO-
VIHBECTOPOM U BONWTU B IIPOEKT, €C/IM MHBeE-
CTUI[MOHHAS 11e/1eCO00PA3HOCTD [Tl HAIINX
22-25 pBuraresnen B rofi He IPeBbICUT 2,5-2,7
MJIH JIO/UIapOB B MICIIBITaTe/IbHBIN LIEHTP pa-
KeTHBIX JiBuratesneit 1o 60 TonH. Bo BTopom
BapMaHTe Mbl MOXKEM Ha KOMMEPYECKUX yC-
JIOBUAX C YIaCTHMKAMU Ka3aXCTaHCKOTO IIPO-
€KTa 3aKa3blBaTb IIPMEMOYHbIE OTHEBbIE VC-
IIBITAHMSA CEPUITHBIX ABUTATEIEN 10 35 ThICAY
3a OfIVIH IBUTATEJIb C TATOM 56 TOHH U OKOJIO
25 TBICAY JOJIAPOB 3a OJVH [BUIATENb C TS-
roil 8 TOHH IIpM CyMMapHbIX 3aKasaxX fo 25
IBUTarteneil B rop (9TO0 OpPUEHTUPOBOYHbIE
L€Hbl YKPAaMHCKUX M POCCUIICKUX MCIIbITA-
Te/IbHBIX LIEHTPOB).

- VIHTepecHO 3HATH U MOHMMATH 00be-
MbI 3aKa30B M II€HOBOJ yPOBEHb. Y Bac 1Me-
eTcd KOHKYpPEeHIMA C KOMIaHMeil Aspire?
BbI MokeTe cebe MpeCTaBUTh COBMECTHYIO




IeATeTbHOCTh B NCIBITATEIbHOM IEHTpe
ABUTATeIell ¥ He MelIaTh APYT APYTy?

- Mbl abCOMIOTHBIE HEKOHKYPEHTHbIE
U paboTaeM B Pa3HBIX BECOBBIX KaTeTrOpMU-
ax. Hamra pakera nerxoro kmacca CARBO
SPACE - 3T0 IpoeKT ObICTPBIL, U ABIAETCA
pabouert IONIAIKOTL /I BBIBOJA CITYTHUKOB
Ha OKO/I03eMHbIe opOuThl. [IpoekT Aspire —
3TO Jipyras BecoBas KaTeropys M MacIITab-
HBIJI TIPOEKT PAKETbI-HOCUTENA /I MUCCUIA
Ha MKC, gpyrue cranumm, fjst CO3fjaHMs CO-
3Be3/INil CIyTHMKOB.

IInmoc KO BceMy MBI IepeceKaeMcsl ¢
Aspire B T'epmanuu B chepe nmponsBoacTaa
MaKeTOB U IPOTOTUIIOB KOCMMYECKOTO KOpa-
6n14. [TosToMy CMHEpr¥A B CO3TAHNMMU VCIIBI-
TaTe/IbHOTO IBUTATe/IbHOTO KoMIUIeKca B Ka-
3aXCTaHe ONTUMUSUPYET IPOEKT U IpUHeceT
IVIBUJEHAbI BCEM YYaCTHMKAM.

- IlpepmaraeM pasMecTMTh B HalleM
JKypHaje TeXHMYEeCKYI0 M KOMMeEpPYECKYIo
npeseHTanuio Bamero mpoekra pakersl-
Hocutena CARBO SPACE. 93To BO3MO>KHO
M Korga?

- Kaxk To/bKO OmpenensaTcs OKOHYaTe/Nb-
Hble YYaCTHUKU IIpoekTa u OymeT chopmu-
poOBaH ero OMOKeT, Mbl C YAOBOJIbCTBIEM
npuMeM Bame mpepoxeHyue M pasMecTUM

MaTepuasbl B OYEPENHOM HOMEpE KypHasa.
B nacrosmee BpeMs ieTanbHas Npe3eHTalA
IPOEKTa ellje He JOCTYIHA A IIyOINYHOTO
osHakKoM/IeHMA. /lymaro, 4TO K KOHILy CEeHTH-
Ops1 2026 Toma MBI IIPeJOCTaBMM IIPe3eHTa-
LMI0 IIPOEKTa BallleMy >KYPHalIy B IIOJTHOM
o6beMe Ha PyCCKOM ¥ QaHITIMIICKOM SI3BIKaX.

- bnaropmapio. Y MeHs ellie MHOTO BOIIPO-
coB, Waldemar. Ho ocraBuMm ux i1 TMIHON
Bcrpeun. IIpurnanmraem nocerutsp [JTHM KOC-
Moca B Kasaxcrane 7-9 ceHts6psa 2026-ro u
00CyIUM paKeTy-HOCHUTENb ¥ MCIBITATEeNIb-
HBIIl JBUTaTeNbHbII KoMmivtekc. Cracu6o
3a OTKPBITOCTD, lOBepUe 1 10 BCTpeun. N

MPOEKTbI

XKMOKOCTHBIN
O[JHOKaMepHBbIN
PaKEeTHbIV ABMraTeNb
nepBoii CTyneHn
PLASMA 56.1

(56 TOHH)

Or aBTOpa: Cunraro, 4To I’IaBHaA 3afaya Kazaxcrana B KocMoce Ha clefyroiye
20-30 meT - pasBUTHE NPUKIAZHON KOCMOHABTUKI, IPMHOCAIIE MPaKTIecKNe pe-
3yIbTaThl 9KOHOMUKE M 001iecTBy. J/leTaTh Ha MIWIOTHPYeMble CTaHIUM, JIyHY MIN
Mapc - 3T0 ygen 60/IbIINX UTPOKOB M PAKeT TAKETOTO U CBEPXTSKENOro KIaccoB.
Muccua KasaxcraHa - 3aHATh HUITY IParMaTMYHOTO KOCMOCA U TeTKUX HOCHUTeNel
U ajnee, YYUTHIBasA COOCTBEHHOE MPON3BOACTBO CIyTHUKOB, BBIBOAUTH HA OPOMTHI
cytHUKH oT 200 70 1500 Kr Maccoii mro6omy 3akasunky B mupe. Hamnra crpana 6yger
VIMETh B CBOEM PACHOPKEHUM MOTHBI HA0Op Ba)KHEMIINX COOCTBEHHBIX TeMeH-
TOB — KOCMOJIPOM, PaKeThI ¥ CIIyTHUKHU. To ecTh cTaHeT MOTHOLIEHHOI KOCMITYeCKOI
Aep>KaBoii C He3aBMCHMBIM JOCTYIIOM B KOCMOC.

Kasaxcran ucropmyecku mmeeT mMpaBo Ha COOCTBEHHYIO, OTBEYAIOLIYI0 HALIMO-
Ha/IbHBIM MHTEpecaM KOCMMYecKylo mporpammy. CerogHs KocMmdyecKas MHQpa-
CTPYKTypa CTONb K€ Ba)KHa, KaK dHepreTnka, KOMMYHMKAIIM, CUCTeMBbI >KI3HeO-
6ecieyenna. Kocmoc gaer yHuMKanbHbIe BO3MOXKHOCTI U OeclieHHble JaHHbIe, (e3
KOTOPBIX HEBO3MO>KHO pa3BUTHeE.

ITpoexTbl, MOKOOHbIE TeM, 0 KOTOPBIX PacCKa3aHO B MaTepuaie, CTAaBAT HAIIN
aMOUIIMO3HbIe IIAHBI HA PEabHYI0 MOYBY, U30ABIAIOT OT TMTAHTN3MA, MPUAAIOT
panmonanusM. VI mycrb UM ciocoGcTByeT ycmex.
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To Orbit with a light-hift launcher
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30 July 2026

- Mr. Waldemar Reuswich, I would like
to learn more about your plans and your
initiative to establish the production and
operation of the CARBO SPACE light-lift
launch vehicle in Kazakhstan, designed to
deliver payloads of up to 1,500 kg to orbit.

- Yes, indeed. The AEROSPACE TECH-
NOLOGY GROUP GmbH (Germany)
group of companies is about to start the ac-
tive phase of the German-Kazakh project you
mentioned to develop a launch vehicle in
collaboration with private business partners
from Kazakhstan.

- Waldemar, you are a German citizen
and speak Russian fluently. What can you
tell us about yourself?

- Yes, I speak Russian fluently as I was
born and educated in Kazakhstan, in Kosta-
nay, and emigrated to Germany more than
35 years ago. I am an engineer (with speciali-
sation in energy and mechanical engineer-
ing), and I am holding a Ph.D. in Technical
Sciences.

- So, Waldemar, you don’t have a for-
mal education in the space sector - meaning
you didn’t graduate from Soviet aerospace

Interview with Mr. Waldemar
Reuswich, initiator of the CARBO
SPACE light-lift launch vehicle project
in the Republic of Kazakhstan and
CEO of AEROSPACE TECHNOLOGY
GROUP GmbH (Germany) with

the editor-in-Chief and publisher

Mr. Nurlan Asselkan (International
Journal of Space Research and
Technology).

institutes like Bauman, MAI, MIPT, Ko-
rolev, or Mozhaisky?

- I would have loved to... But as an eth-
nic German in the USSR, studying such spe-
cialized, high-level professions was off-limits
and inaccessible to me - even considering the
history of how the Soviet space program was
inherited and shaped after the war based on
the German school of rocket engineer Wer-
nher von Braun. I gained all my experience
and entry into the space industry indepen-
dently over decades of my career, working in
related fields - such as composites and addi-
tive manufacturing - and through intensive
study of technical literature.

- How long have you been working in
the space industry, and where did you de-
velop such a strong technical background
and the ambition to pursue private space
ventures?

- I have been working in the space in-
dustry for about 20 years. My group of com-
panies worked closely with enterprises of
Roscosmos on the production of composite
- specifically carbon-fibre-reinforced poly-
mer — structures for the Soyuz and Progress
spacecraft, as well as on the development of
the carbon-fibre-reinforced polymer pres-
sure shell (capsule) for the reusable crewed




spacecraft «Federation»/»Oryol». Follow-
ing the outbreak of the war between Russia
and Ukraine, the European Union imposed
sanctions on Russia and, consequently, on
the Russian space sector. Since 2022, we have
completely ceased from our side all coopera-
tion with Russian enterprises.

Close commercial and personal relations
with Sergei Sopov, a prominent figure in So-
viet space engineering, also spurred my am-
bitions in the space sector. He is a designer
and project visionary with whom I worked
from 2017 to 2022 on a joint private project
to develop the reusable «Argo» space trans-
portation vehicle based on composite tech-
nologies.

- What specific practical experience and
completed projects can you point to, with
concrete examples, from the space industry
that would justify taking on such serious
ambitions right away?

- As I have already told you, specialists
from the AEROSPACE TECHNOLOGY
GROUP of companies have been actively in-
volved in the design, engineering, and manu-
facturing of composite structures for space
applications, using technology similar to that
of the German R&D center and comparable
equipment. Here are several practical exam-
ples of completed projects carried out with
enterprises of the State Corporation Roscos-
mos between 2010 and 2016:

2010-2014. Manufacturing of composite carbon-fiber equipment frames for the crewed
«Soyuz» spacecraft and «Progress» cargo spacecraft for RSC «Energia» (Roscosmos State Cor-
poration).

2012-2015. Manufacturing of composite carbon-fiber trusses, housings, and lattice struc-
tures for the crewed «Soyuz» spacecraft and «Progress» cargo spacecraft for RSC «Energia»

(Roscosmos State Corporation).

PROJECTS
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2014. Manufacturing of a composite carbon-fiber capsule for the crewed spacecraft
«Federation»/»QOryol» for RSC «Energia» (Roscosmos State Corporation).

2015. Manufacturing of a composite carbon-fiber heat shield for the crewed spacecraft
«Federation»/»Oryol» for RSC «Energia» (Roscosmos State Corporation).

- What is the current status of the pri-
vate project to develop the reusable trans-
port spacecraft «Argo»? What are its pros-
pects?

— This was our most ambitious and highly
sought-after Russian-German project. As a suc-
cessor to the outdated Soviet-era Progress cargo
spacecraft, a new reusable transport spacecraft,
Argo, was being developed and designed with
our active involvement in the development of
its composite structures. It was intended to de-
liver up to 2 metric tons of payload to the Inter-
national Space Station (ISS) and return up to 2
metric tons of cargo to Earth.

Regular commercial operations of the
«Argo» reusable cargo spacecraft were
scheduled to begin in 2028 on the «Soyuz-

KocMuyeckune nccnenoBaHus n texHonorum /2/ 2026




5»/»Sunkar» launch vehicle from the Bai-
konur Cosmodrome as part of the joint Ka-
zakh - Russian «Baiterek» project.

The composite airframe of the reusable
transport spacecraft «Argo» (including the
re-entry vehicle, the thermal protection sys-
tem and the propulsion module) was initially
planned to be manufactured in Germany as a
technology demonstrator, with subsequent
transfer of the production and technology to
a private enterprise in Russia.

—

- But there is also a «Ukrainian link» in
your current project?

- For many years, in parallel, we de-
veloped commercial and partnership rela-
tions with the Ukrainian space engineer-
ing tradition, particularly in rocket design
and engineering, working with the Ukrain-
ian enterprises Yuzhmash (State Enter-
prise «Production Amalgamation ‘Southern
Machine-Building Plant named after O.M.
Makarov») and Yuzhnoye Design Bureau
(Yuzhnoe State Design Office). This led to
our ambitions and plans — initially joint and
now separate — to create a private light-lift
launch vehicle based on additive manufac-
turing and composite technologies.

- Are Yuzhmash and Yuzhnoye State
Design Office still operating? Judging from
open sources and news reports, these enter-
prises have supposedly been completely de-
stroyed and ceased operations.

- I cannot answer that question direct-
ly, but I believe such reports are fake news
that do not reflect reality; it is propaganda

presenting wishful thinking as fact. We are
still in regular contact with our Ukrainian
partners. Thank God, everyone is safe and
well, and so are the aforementioned enter-
prises. However, the war in Ukraine has sig-
nificantly reduced our mutual activities to a
minimum for the time being, in the hope that
better times will come...

- So your joint project with Yuzhmash
in Dnipropetrovsk to manufacture rockets

using additive and composite technologies

has also been suspended for this reason?

- We don’t have any projects with Yuzh-
mash in Dnipro. I believe you are referring to
our former joint pre-war plans from 2020...

- So, ultimately, is it the Ukrainian or
Russian space engineering tradition that
drives your projects?

— Initially, our foundation was the So-
viet space engineering tradition, both Rus-
sian and Ukrainian. As I mentioned, we have
stopped to cooperate with the Russian space
sector since 2022 (due to sanctions). And we
do not work with Russia. Continuing to work
with the Ukrainian space sector has also be-
come practically impossible because of com-
mercial risks, security concerns and the un-
predictable course of the war.

Today, we have full in-house capabilities
in additive manufacturing and composite
technologies, including materials, produc-
tion and personnel. We acquired engineering
design support, as well as expertise in trajec-
tory analysis, aerodynamics and launch ve-
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hicle flight control, from Ukrainian partners
and contractors of Yuzhmash between 2022
and 2025, at the design and technical docu-
mentation stage.

We also obtained engineering design as-
sistance for the development of new liquid-
propellant rocket engines from Ukrainian
partners and contractors of the Yuzhnoye
State Design Office. However, in 2025, due
to the war and the lack of sufficient additive
manufacturing expertise in Ukraine, we had
to discontinue this project and, in 2026, part-
nered with a South Korean contractor, Han-
wha Aerospace, which also operates based on
the Soviet space engineering tradition while
using modern additive manufacturing tech-
nologies.

- I know that for several
years you have been promot-
ing the CARBO SPACE light-
lift launch vehicle project in
Kazakhstan. What caused
the delay, what were the rea-
sons behind it, and why has
the project now returned to
Kazakhstan?

— In 2019, the first letter
of intent was signed between
JSC «National Company «Ka-
zakhstan Gharysh Sapary»
and the AEROSPACE TECH-
NOLOGY GROUP of Ger-
man companies. Its subject
was formulated rather clearly:
to establish a joint venture in
Kazakhstan based on a pub-
lic-private partnership and
build a new turnkey plant in
Astana to manufacture addi-
tive and composite materials
based on German technology.
Azamat Batyrkhozha, who
at the time was Chairman of
the Management Board of
JSC «National Company «Ka-
zakhstan Gharysh Sapary»
and Vice Minister of Digital
Development,  Innovation
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and Aerospace Industry, actively promoted
the project for Kazakhstan as a public-private
partnership, and investors had been identi-
fied. But then the COVID pandemic began,
followed by the outbreak of the war between
Russia and Ukraine, which led to a change in
the project approach, including the search
for replacements for sanctioned Russian cus-
tomers and partners.

However, in early 2024, the German Fed-
eral Ministry for Economic Affairs and En-
ergy unexpectedly approached companies in
the German aerospace sector with a proposal
to consider a request from Roman Sklyar,
First Deputy Prime Minister of the Republic
of Kazakhstan, concerning a potential coop-
eration between German businesses and Ka-
zakhstan in the field of space technologies.

Following this, the AEROSPACE TECH-
NOLOGY GROUP (Germany) group of
companies approached the German export-
control authority for consultations regarding
restrictions on cooperation with Kazakhstan
in the field of space technologies. The regu-
lator’s initial assessment of launch services
from the Baikonur Cosmodrome was nega-
tive, as the cosmodrome is under a long-term
lease to the Russian Federation and falls un-
der the scope of EU sectoral sanctions.

In 2025, we received official information
that Kazakhstan plans to establish its own
spaceport located outside the territory of the
Baikonur Cosmodrome leased to Russia. The
Kazakh National Center of Space Research
and Technology (NCSRT) informed us that
the new NEW SPACEPORT was at the final
stage of development on a separately desig-
nated area outside the territory of the Bai-
konur Cosmodrome leased by Russia, with
opportunities for foreign partners to par-
ticipate in launches of privately developed
space launch vehicles. Consequently, the
geographic launch restrictions previously
imposed by the German export-control au-
thority no longer applied to the new NEW
SPACEPORT, and therefore were no longer
relevant for our project.

My bond to my «small homeland» ulti-
mately led me to suspend preparations to im-




plement this project in Oman, and I decided
to resume the project in Kazakhstan, but this
time without our former Russian partners. It
turned out that interest in the private space
sector was growing in this Central Asian re-
public as well, and genuine industrial and fi-
nancial partners were successfully identified.

- That’s an interesting fact... Does your
company also hold licenses for aerospace
activities in the European Union? And does
your group of companies have the necessary
core team of engineers, space industry profes-
sionals and space-sector managers on staff?

- Yes. Our group of companies holds
the full package of European Union licens-

es required for our project. These comprise
design and development, manufacturing,
testing, production (including serial produc-
tion), repair, and extension of the service life
and operational lifetime of equipment, but
do not cover independent launch operations
or control of spaceflight missions. We plan to
obtain the licenses for launch operations and
spaceflight mission control in Kazakhstan,
where the spaceport and production facilities
will be located.

At present, the aerospace activities of our
AEROSPACE TECHNOLOGY GROUP,
carried out under the group’s licenses, are
supported by the following management and
engineering team members:

1
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Thomas Diem

Chief Executive Officer (CEO) of the holding company’s subsidiaries:
AEROSPACE COMPOSITES GmbH (Germany)

SPACE MECHATRONICS GmbH (Germany)

SPACE INDUSTRIES GmbH (Germany)

More than 5 years of experience in the aerospace industry

Martin Osswald

Commercial Director (Sales Director) of the holding company’s
subsidiaries:

AEROSPACE COMPOSITES GmbH (Germany)

SPACE MECHATRONICS GmbH (Germany)

SPACE INDUSTRIES GmbH (Germany)

More than 22 years of experience in the aerospace industry

Oleg Graf

Technical Director of the holding company’s subsidiaries:
AEROSPACE COMPOSITES GmbH (Germany)

SPACE MECHATRONICS GmbH (Germany)

SPACE INDUSTRIES GmbH (Germany)

More than 26 years of experience in the aerospace industry

Dr. Serhii Spirkin

Chief Designer of the holding company’s subsidiaries:
AEROSPACE COMPOSITES GmbH (Germany)

SPACE MECHATRONICS GmbH (Germany)

SPACE INDUSTRIES GmbH (Germany)

More than 40 years of experience in the aerospace industry

Dr. René Pischel

Head of Marketing & Communications)

AEROSPACE TECHNOLOGY GROUP GmbH (Germany)
More than 30 years of experience in the aerospace industry

Azamat Batyrkozha

Director of the AEROSPACE TECHNOLOGY GROUP Representative
Office in Kazakhstan

More than 20 years of experience in the aerospace industry

Ai

- How, and with whom, do you plan  and manufacturing subsidiaries is devising a
to implement such a complex technological  partnership and investment strategy in the Re-
project in Kazakhstan? public of Kazakhstan aimed at further expand-

- To implement the above plans, the ing their position in the small launch vehicle
AEROSPACE TECHNOLOGY GROUP of  market by leveraging advanced additive and
German companies along with its engineering ~ composite manufacturing technologies.
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The project strategy entails establishinga ~ CARBO SPACE light-lift launch vehicles, in-
private joint venture in Kazakhstan (Astana)  volving the following project participants:
starting in 2026 for the serial production of

1) Two interested potential candidates have been identified as industrial and manufacturing
investors, and agreements have been signed with them:

Andrey Lavrentyev

(Republic of Kazakhstan)

Private company TCK-KAZ

as the ultimate beneficial owner of ALLUR Group
and JSC Qarmet

Aibek Barys

(Republic of Kazakhstan)

Private company BARYS DYNAMICS as the ultimate
beneficial owner of Kazakhstan Paramount Engineering
(KPE) and Weapon System Engineering (WSE)

2. One interested potential candidate is being considered as the project’s commercial and fi-
nancial participant/investor, and an agreement has been signed with him:

Bakhytbek Bayseitov
(Republic of Kazakhstan)
. A™IEA] ~
. H Private company ORIENT INVEST GROUP as the
NIV
ultimate beneficial owner of Bank CenterCredit (BCC)

‘r‘

3. The project initiator acts as the technological and technical investor-participant in the
project:

Dr. Waldemar Reuswich

(Germany)

Private company AEROSPACE TECHNOLOGY GROUP
of as the ultimate beneficial owner of AEROSPACE
COMPOSITES GmbH (Germany)

SPACE MECHATRONICS GmbH (Germany)

SPACE INDUSTRIES GmbH (Germany)

JSC «NCSRT» — the National Center of Space Research and Technology — has been se-
lected as the project’s cooperation partner and operator of the state-owned ground infrastruc-
ture at the NEW SPACEPORT. A partnership agreement has been reached covering mission
launch control, selection of drop zone areas, security and access control, safety requirements,
as well as operation of the spaceport’s state-owned ground infrastructure, including the pro-
pellant storage and fuelling station (kerosene and liquid oxygen), communications, water sup-
ply, wastewater treatment facilities, and life-support infrastructure at the NEW SPACEPORT
Baikonur.

KocMuyeckne nccnenoBaHus u texHonorum /2/ 2026
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Board,

- You have selected very interesting, ca-
pable and strong heavyweight partners from
the Kazakh business community for such a
complex technological project. This gives hope
that everything will work out as planned.
You are considering two industrial investors
— Andrey Lavrentyev and Aibek Barys. Will
they both participate in the project?

- Yes, we made proposals in 2025 and
received mutual interest from two industrial
and manufacturing participants-investors,
the industrial groups of Andrei Lavrentiev
and Aibek Barys. Both partners have exten-
sive manufacturing experience and a strong
track record in industrial business in Ka-
zakhstan. Given the current political situa-
tion with sanctioned Russia, this project is
subject to extensive regulation by the Ger-
man export-control authorities, both with
regard to the supply of technological equip-
ment and to the transfer of additive and
composite manufacturing space technologies
to Kazakhstan, as these technologies are con-
sidered as dual-use. Therefore, each partici-
pant is undergoing thorough compliance due
diligence and screening for participation in
the project. The final industrial partner will
be determined in early September 2026. It
could be Andrey Lavrentyev or Aibek Barys
individually, or potentially both of them to-
gether. The evaluation and selection criteria
cannot be disclosed at this stage due to the
pending compliance review. We will know
the outcome in September...

- What is the total investment, and what
specifically will these funds be allocated to in
order to implement the project? What equity
stakes and investment commitments are be-
ing considered for your partners?

— The direct investments by the joint
venture participants in the upcoming stages

JSC NCSRT

(Republic of Kazakhstan)

National Center of Space Research and Technology
represented by its Chairman of the Management

Marat Dzhanikeyev

of the project will amount to approximately
USD 135 million, allocated as follows:

USD 54 million in Kazakhstan — es-
tablishment of a composite and additive
manufacturing facility in Astana, as well as
an assembly, integration and test complex, a
launch complex, and a mission control cent-
er for CARBO SPACE launch vehicles at the
NEW SPACEPORT at Baikonur.

USD 46 million in Kazakhstan — pro-
curement of three CARBO SPACE launch
vehicle prototypes from Germany for test-
ing and launches in Kazakhstan, followed by
the transfer of composite technology for the
serial production of the launch vehicle’s two
stages and payload fairing (from 2030 on-
ward) at the composite manufacturing facil-
ity in Kazakhstan.

EUR 35 million in Germany - development
and testing of six PLASMA 56.1 rocket engine
prototypes (56 tonnes of thrust) and three
PLASMA 8.2 engines (8 tonnes of thrust), fol-
lowed by the transfer of additive manufactur-
ing technology and serial production of rocket
engines (from 2033 onward) at the additive
manufacturing facility in Kazakhstan.

During the project preparation phase,
from 2023 to 2026, our AEROSPACE TECH-
NOLOGY GROUP companies in Germany
have invested approximately EUR 28 million
in establishing a licensed, state-of-the-art re-
search and development center - the R&D
Center Additive & Composites — featuring pi-
lot-scale production of composite launch ve-
hicle stages and payload fairings, as well as ad-
ditively manufactured liquid rocket engines.

It should also be noted that the project
budget does not include the anticipated gov-
ernment expenditure of approximately USD
20 million required to establish and prepare
the infrastructure of the NEW SPACEPORT
(Baikonur) for operations, including securi-
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ty, access control, safety systems, propellant
storage and fuelling facilities (kerosene and
liquid oxygen), communications, water sup-
ply, wastewater treatment facilities, and life-
support infrastructure.

Our group of companies, AEROSPACE
TECHNOLOGY GROUP, plans to hold a
26% equity stake in the joint venture in Ka-
zakhstan. The remaining 74% of the equity
will be shared among the Kazakh participants
in the project and will be finally determined
by the end of the third quarter of 2026.

- Very interesting! I expected the budget
for a project like this to be much higher. So,
if I add up all the figures you have provided,
I understand that the entire project, includ-
ing the Kazakh and German investments,
will amount to only around USD 180 mil-
lion? And for that amount, Kazakhstan will
acquire its own launch vehicle, with turnkey
additive and composite manufacturing of
the stages and engines, including the launch
complex and its infrastructure?

- Yes. The budget is not optimistic; it
is absolutely realistic. Over the past several
years, we have invested a great deal of time
and financial resources in project prepara-
tion, technical documentation and technol-
ogy testing. With proven technology and
know-how, supported by a highly profes-
sional management team, engineers and
designers, production staff as well as our in-
vestor partners, we are confident that we can
deliver the planned project and stay within

Launch sector and drop
zones of the 1st stage
and fairing parts of the
CARBO SPACE launch
vehicle launched from
the NEW SPACEPORT
(Baikonur)

this conservative budget.

- And for this amount, will
the Republic of Kazakhstan
have its own launch vehicle?

— It certainly will. Though
strictly speaking,itwon’tbelong
to the Republic of Kazakhstan,
but rather to a private business
operating within the country,
with government support for
the spaceport infrastructure.
We will need four years, from
2027 to 2030, to implement the
project, including establish-
ing production, developing the
infrastructure, and manufac-
turing engineering prototypes
and test articles of the launch
vehicles and rocket engines. In
2031, we plan to conduct two
test launches without payloads
from the NEW SPACEPORT.
Then, between 2032 to 2040,
we plan to conduct up to 50
launch missions, with up to
six launches per year, carrying
payloads on CARBO SPACE
launch vehicles.

- What will be the turnkey
production cost of your launch
vehicle ? And how much will
such a launch cost? What will
be the commercial price per
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Between 2031 and
2040, it is planned
to carry out 52

launches, including 2 &

test launches without
a payload and 50

missions with a payload

of CARBO SPACE

launch vehicles (LEO or

26

SSO orbits)

kilogram of payload delivered to orbit -
more than USD 20,000 or less?

— The production cost of our launch ve-
hicle is a commercial secret. The launch cost
for a mission carrying a 1,500 kg payload, in-
cluding the launch vehicle, logistics, launch
services and ground services at the spaceport,
will be approximately USD 13 million. This
translates into a cost of less than USD 8,700
per kilogram of payload.

- That is an incredibly low price per
kilogram for delivering payloads to orbit!
I would expect that at USD 8,700 per kilo-
gram, you would quite likely have a queue
of customers. Kazakhstan’s satellite manu-
facturer Ghalam - a joint venture involving
the national company Kazakhstan Gharysh
Sapary and European company Airbus De-
fence and Space - could provide your project
with payloads for a maximum of two mis-
sions per year. But whose orders do you plan
to use to fill the remaining four launch mis-
sions per year?

- At present, lead times for launch slots
in the international commercial space launch
market are typically three to five years, de-
pending on the mass of the satellite. This is
not a secret but publicly available informa-
tion. The world’s leading launch operator
SpaceX allocates up to 90% of its launch ca-
pacity to its own Starlink missions, yet its ride-
share launch slots are currently fully booked
through 2029, with prices ranging from USD
6,000 to USD 8,000 per kilogram. For global
launch providers such as Rocket Lab, Ariane-
space and ISRO, approximately 470 missions
are currently booked through 2029, at prices
ranging from USD 15,000 to USD 27,000 per

Total:52 | 2031

units of | 2 testluns}
launch |

2032
3 mlssmns}

2033
(5 mlssmns)

2034
(6 mlssmns}

missions

2035
(6 missmns]

kilogram. Meanwhile, our CARBO SPACE
launch vehicle would account for a maximum
of 3.0% of the satellite launch market if it
places 9,000 kg into orbit per year (6 missions
x 1,500 kg). Given our competitive launch
price, we are confident that we will be able to
attract European, Arab and African custom-
ers for the remaining four missions per year.

- It seems this offers significant prospects
for the project to pay for itself and become a
profitable business for all participants.

- You are absolutely right. We believe the
project is financially viable, profitable and
long-lasting. With this technology and the
equipment we use, it will be possible to pro-
duce up to 180 launch vehicles over the next
25-30 years without major facility modifica-
tions or technology changes.

- Why is the CARBO SPACE launch ve-
hicle not reusable? This seems to be today’s
global trend ? And there are many propo-
nents of this approach in launch vehicle de-
velopment.

- Light-lift expendable launch vehicles are
developing rapidly and have strong prospects
for the future, particularly for commercial
and scientific satellites where responsiveness
and schedule flexibility are crucial. The cus-
tomer gets a dedicated launch date and can
place the satellite into its required orbit rather
than having to adapt to the primary payload.

A reusable light-lift launch vehicle is not
economically viable, and the main reasons
are as follows:

The cost of a light-lift launch vehicle does
not decrease in proportion to its size when
compared to a heavy-lift launcher. The en-

2036
(6 mlssmns}

2037
(6 missions)

1038
[6 missions)

2039
[6 missions)

1040
[6 mlssmns}
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gine, flight control system, testing, launch
complex and regulatory approvals are costly
regardless of whether the vehicle weighs one
tonne or 50 tonnes, hence the share of the
payload is small.

Imagine a launch vehicle that needs to be
recovered after launch. It would require ad-
ditional propellant for deceleration and land-
ing; landing systems and associated guidance
and control; a heavier structure capable of
withstanding re-entry; thermal protection
or other re-entry measures; and additional
hardware required for reuse.

Since a light-lift launch vehicle is inher-
ently less expensive than a heavy one, the
cost of recovery, inspection and refurbish-
ment may become comparable to the cost of
manufacturing a new vehicle. For a heavy-lift
launch vehicle, these costs account for a rela-

tively small share of the vehicle’s total mass
while for a light-lift launch vehicle the addi-
tional mass can consume a significant por-
tion of its payload capacity.

That is precisely why reusability is par-
ticularly attractive for heavy launch vehicles
with high first-stage costs. For light-lift launch
vehicles, it is often more economical to use the
simplest possible expendable configuration —
especially in our case, since our vehicle uses
filament-wound composite structures rather
than machined metal structures, which offers
significant benefits in terms of both labour ef-
ficiency and overall production cost.

- The heart of any rocket is its engine.
Clearly, a project like this can only be vi-
able if the engines are manufactured in Ka-
zakhstan. But in that case, where will the

PROJECTS

Composite structure of
the first stage of the
CARBO SPACE launch
vehicle

Manufacturing of the
composite structure
of the fairing of the
CARBO SPACE launch
vehicle
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Four-chamber
liquid-propellant
rocket engine for
the second stage,
PLASMA 8.2 (8
tonnes of thrust)
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standard ground hot-fire acceptance tests be
conducted for each production engine man-
ufactured in Kazakhstan?

- That is a crucial question — both econom-
ically and technically - for the future of our
project. When developing the two engines -
one with 56 tonnes of thrust for the first stage
and another with 8 tonnes for the second - we
initially relied on the manufacturing and test-
ing capabilities of Yuzhmash; this was highly
advantageous for us from both economic and
logistical standpoints. However, the war in
Ukraine derailed our plans, and the associated
risks made it impossible for us to proceed in
that direction.

Currently, for engine testing and certifica-
tion, we have had to engage some of the most
expensive test stands at the German Aerospace
Center (DLR), at Esrange Space Center (SSC)
in Sweden, and through our engineering part-
ner Hanwha Aerospace in South Korea. Once
serial production begins, each production en-
gine will have to undergo acceptance hot-fire
testing. Ideally, of course, these tests should be
conducted in Kazakhstan - it would be cost-
effective, logical, and ensures independence.
However, given the sanctions against Russia
and our joint participation in the project, con-
ducting these tests in the near future is legally
impossible; doing so would violate the law and
guarantee the loss of potential European cus-
tomers for satellite launches.

- What, then, is the solution for con-
ducting engine tests in Kazakhstan? And

how much would such a test facility cost for
your engines?

— There is a solution. And we are work-
ing very intensively to address this issue. By
2030, we plan to ensure that our engine pro-
duction is supported by our own test facility
in Kazakhstan. During the Space Days in Ka-
zakhstan in September this year, we are plan-
ning a working meeting with the National
Center of Space Research and Technology
and the private company Aspire. They have
made progress in addressing this issue and
are planning to build an international test fa-
cility in Kazakhstan for liquid rocket engines
with thrust of up to 100 tonnes, which would
be highly relevant and economically impor-
tant for the future of our project.

Such a facility is necessary to test and
qualify the two engines: the 56-tonne-thrust
engine for the first stage and the 8-tonne-
thrust engine for the second stage. A Euro-
pean-manufactured test stand of this type
costs approximately USD 13-15 million on a
turnkey basis and, with proper maintenance
and operation, can serve for 30-40 years. If
such a test stand were purchased from China,
its cost would be at least half as much, and it
would have a service life of at least 25 years.
Personally, I am inclined toward the Chinese
option.

- Yes, this project has been made public.
Would you also be prepared to participate
in the project or become a customer for test-
ing services in the future?




- We are prepared to consider both op-
tions. Under the first option, we could be-
come a co-investor and participate in the
project if the investment required to support
our projected 22-25 engines per year does
not exceed USD 2.5-2.7 million for a rock-
et engine test facility rated for engines with
thrust of up to 60 tonnes.

Under the second option, we could con-
tract with the participants in the Kazakh
project on commercial terms for acceptance
hot-fire testing of production engines, at a
rate of up to USD 35,000 per 56-tonne-thrust
engine and approximately USD 25,000 per
8-tonne-thrust engine, with total orders of
up to 25 engines per year (these are indica-
tive prices based on Ukrainian and Russian
engine test facilities).

- It is interesting to understand the ex-
pected order volumes and pricing. Do you
see Aspire as a competitor? Can you envi-
sion working together at the same engine test
facility without getting in each other’s way?

- We are absolutely not competitors at
all; we operate in completely different project
classes. Our CARBO SPACE light-lift launch
vehicle is a fast-to-market project and is in-
tended to be a workhorse for delivering satel-
lites to low Earth orbit. The Aspire project is
in a different weight category and is a much
larger-scale project, intended for missions to
the ISS and other space stations, as well as for
the deployment of satellite constellations.

In addition, we overlap with Aspire on
a project in Germany involving the produc-
tion of spacecraft mock-ups and prototypes.
Therefore, creating a joint engine test facility
in Kazakhstan would generate synergies, op-
timize the overall project and bring benefits
to all participants.

- We would like to publish a technical
and commercial presentation of your CAR-
BO SPACE launch vehicle project in our
magazine. Would this be possible, and if so,
when?

- As soon as the final project partici-
pants have been determined and its budget

has been finalized, we will be happy to accept
your proposal and provide the materials for
publication in an upcoming issue of your
magazine. At present, a detailed project pres-
entation for public release is not yet available.
I believe that by the end of September 2026,
we will be able to provide the comprehen-
sive project presentation to your magazine in
both Russian and English.

- Istill have many questions, Waldemar.
But let’s leave them for a personal meeting.
We invite you to attend the Space Days in
Kazakhstan on September 7-9, 2026, where
we can discuss the launch vehicle and the en-
gine test facility. Thank you for your open-
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ness and trust. See you soon. ]

Author’s Note: I believe that Kazakhstan’s pri-
mary objective in space over the next 20-30 years
should be the development of applied space activi-
ties that yield tangible benefits for the economy
and society. Human spaceflight to space stations,
the Moon or Mars is the domain of major space
powers and heavy- and super-heavy-lift launch ve-
hicles. Kazakhstan’s mission is to carve out a niche
in pragmatic space activities and light-lift launch
vehicles and, leveraging on its own satellite manu-
facturing capabilities, provide orbital launch ser-
vices for satellites weighing between 200 and 1,500
kg to customers worldwide. Our country will have
at its disposal all the key elements of independent
space capabilities - a spaceport, launch vehicles
and satellites. In other words, Kazakhstan will be-
come a full-fledged space power with independent
access to space.

Kazakhstan has every historical right to pursue
its own space program, aligned with its national
interests. Today, space infrastructure is just as im-
portant as energy, communications and life-sup-
port systems. Space provides unique opportunities
and invaluable data without which further devel-
opment is impossible.

Projects such as those described in this article
put our ambitious plans on a realistic footing, free
us from megalomania and bring a more rational
approach. May they meet with success.
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RocMuuecKas TYCOBKA.

Kak npowen 3anyck uCoro3a MC-29» u 0 uem Aorosopunuch Ha emne

KocMuueckne nccnegoBaHusi u TexHonorum /2/ 2026

14 wmona 2026-ro B 19.48 mo Bpeme-
HI AcCTaHBI C KasaXxcTaHcKoro baiikonypa
CTapTOBa/l 3KUMNAX 75-11 JOATOBPEMEHHON
SKCHeAUIY Ha MeXyHapogHy0 KocMuIye-
CKYIO CTAaHIUIO.

Bcero Tpu yaca BoceMb MMHYT HOTpe6O-
Bajoch akunaxy mmccun «Corwosz MC-29»,
9TOOBI ;0OpaThCA M3 Kas3axCTaHCKOro baii-
koHypa 1o MKC. K cnoBy, aBnanepenersl ¢
MaTepyKa Ha MaTepyK 3aHMMAT Oojblie
BpeMEeHI.

Mexny TeM TpagMLMOHHbIE IIPOBOJbBI
SKMIIaXKa C y4acTMeM ThICAY TYPUCTOB, Py-
KOBOJJUTEIEl OTPAC/IN, IPECCHI 3aHANN eflBa
1 He Bechb JieHb. Eciu y4yecTp, 4TO cTONOUK
TE€pPMOMETPA BeCh JIeHb JeP>KajICAd Y OTMETKM

OkcaHa TPOOUMOBA,
CneumanbHbliA KOPPECMOHAEHT
Ha KocMoapoMme BalikoHyp

+40 rpajycoB, TO NPOBOJbI OKA3aNNCh He-
MPOCTBIMM JI/I BCEX YYAaCTHMUKOB.

Hy u camo co60it, moneTy npepiecTBo-
Ba/IM HeJle/N TPY/ia IECATKOB CIIEIUA/IICTOB,
KOTOPbI€ OCYIECTB/IANN MEANLIMHCKII KOH-
TPOJIb 3a COCTOSHMEM SKUIIAXKa, X OCMOTP B
IPENCTapTOBbIN J€Hb, BbIBO3 PAKETBI-HOCHU-
TeJIA Ha CTAPTOBYIO IVIOMIANIKY, TeHEPaIbHbIE
VICHIBITaHMA BCEX CUCTeM KOpabysg ¥ MHOToe

Ipyroe.

Krto noneren

ITerp Oy6pos - xomaupup TIIK «Coros
MC-29»

125-11 kocmoHaBT Poccun/CCCP. 3to
€ro BTOPOJl KOCMIYECKUil 1oeT. BrepBoie
IojieTesl B KOCMOC B arpene 2021-ro B Kade-
cTBe bopTHHXKeHepa Nel sKumaska KocMmde-
ckoro kopa6insa «Corws MC-18» n sxumaxa
MesxnyHapogHOI KOCMIYECKOI CTaHIIVY IO
nporpamme MKC-64/65/66 0CHOBHBIX KOC-
MIUYeCKUX sKcrepuuuit. BepHyncsa Ha 3eM-
mo 30 mapra 2022 roga. Y cTaHOBUII PEKOPT,
OIUTENbHOCT OFHOTO KOCMMYECKOTO IIO-
nera no nporpamme MKC cpenu poccusan —
355 cyToK.

Anna Kukmna - 6oprumxkenep TIIK
«Coro3 MC-29»

592-11 KOCMOHABT Mupa u 129-if KocMo-
HaBT CCCP/Poccun. IlaTas >keHIMHA-KOC-
monaBT CCCP/Poccun, mecras poccuiickas
JKEHII[MHA, COBEPUIMBILIAsA KOCMIYECKNI ITO-




net. C cents16ps 2016 ropa sABIAETCS efUH-
CTBEHHOJI >KEHIIMHON B OTpPsfie KOCMOHAaB-
TOB «POCKOCMOCa».

B oxtsa6pe 2022 roga craproBana B Co-
craBe skumaxa wmuccunm SpaceX Crew-5
Ha aMepPMKAaHCKOM MHOTOPa3OBOM KOCMU-
yeckoM Kopabme CrewDragon KommaHuu
SpaceX ¢ MOMOIBIO TAXKENION paKeThI-HOCH-
tenna Falcon 9 k MKC. YuactHuma kocMude-
ckoit akcneguuuy MKC-68. Crana nepBbM
POCCHIICKMM KOCMOHABTOM (II0 Iporpamme
MepeKPEeCTHBIX MOJIETOB), COBEPUIMBIINM
noset Ha Kopa6ne CrewDragon.

ITo ee NepBHII MOJET ¢ balikonypa.

Annn MagxaBan CamoiiieHKO MeHOH —
6oprumxenep TIIK «Coro3z MC-29»

AMepuKaHCKUII Bpady M  aCTPOHABT
NASA (23-it Habop). Jo mocrymieHus B
OTpsifi aCTPOHABTOB PabOTA/ JIETHBIM XI-
pyprom BBC CIIA u NASA, MegMIMHCKUM
mupexropoM SpaceX. 9TO ero IepBblil KOC-
MUYECKUI TTOJIeT.

Popunca B cembe mmmurpanTos. Oteln
Hlynkapan MeHoH - BbIXOfen us JVnpnm,
MaTb — J/Inza CamMoIl/IeHKO, YKpanHKa.

MpepcrapToBbie puTyabl

TeM, KTO MHTepecyeTcss MMIOTUPYEMOI
(v He TONMBKO) KOCMOHABTUKONM, M3BECTHBI
pUTYyaIbl, KOTOpble NMOABUINCD y YJacTHU-
KOB KOCMIYECKMX II0JIETOB, HAYMHasA C Iep-
Boro nonera IOpus I'arapuna.

Hanpumep, KOCMOHaBTBI B 00s13aTeNb-
HOM HOPSJKe UTPAIOT B IIaXMaTbl, CMOTPAT
¢wbM «Benoe comHIe MyCTBIHN» B KMHO3a-
sie roctuHuIbl «KocMoHaBT». B aTOM TOocTM-
HUIIE OHM IIPOBOJAT IOCIEIHME JHU Iepef
IIOJIETOM U IIPSIMO OTCIOJIa HAIIPABJISIOTCS Ha
KOCMOJIPOM, YTOOBI y/IeTeTh K 3BE3JaM.

K cnoBy, AnHa KukuHa coepuma cBoit
MIEePBBIIT OJIET C AMEPUKAHCK/MY ACTPOHAB-
TaMM B paMKaX NPOrpaMMbl IepeKpeCcTHbIX
niosteros CIIA un PO. U oHa pacckasana, 4To
IIPOCMOTP 3HAMEHUTOIO COBETCKOTO KMHO-
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¢ubMa mepes MONETOM CTal C HeABHUX
nop Tpapguuueir u KocMmueckoro 1eHTpa
umenn Kennemgu (mrat ®@nopupa, CLIA).
o ee cmoBaM, TpagMIIVIO HA IPYTOil KOHTH-
HEHT NPWHEC POCCUIICKUII KOCMOHAaBT AH-
npeit Pefses, TaKKe COBEPIINBIINIL ITOJIET B
cocraBe sKkunaxa muccun SpaceX Crew-6 B
mapre 2023-ro.

OpHa 13 [OOPBIX TPAAUIINIL — ITO TTOCAL-
Ka JlepeBbeB Ha Ajlee KOCMOHABTOB PANOM
C TON Xe TOCTMHuLEl. Bece yqacTHMKY Muc-
CUii, BIlepBble OTIPABJIAOLINECS B KOCMOC,
BBICKMBAIOT Kaparad. 9TO HEIPUXOTINUBOE
IepeBO XOpOIIO IPIVDKMUBAETCA B CYPOBOM
Knumare roro-3anazga Kasaxcrana. 3a ameen
yXa)KMBaIOT, YCTaHaBIMBAIOT MMEHHbIe Ta-
OmyKm.

Eue ogna Tpaguumsa - pocnuch Ha iBepu
TOCTMHIYHOTO HOMEpa, I7je KOCMOHABT IIPO-
JKMBaJl BO BpeMs IpeJII0/IeTHOTO KapaHTU-
Ha. VIHTepecHO, 4TO 3TN OBepU HUKOIZA He
KpacAT, 6epeXXHO COXpaHssA MOAINCYU BCeX
9KCIEeqUIININA.

M3 rocTuHUIBI KOCMOHABTBI BBIXOIAT
IIOJ, TMMH POCCUIICKOM KOCMOHAaBTMKM —
necHio «TpaBa y joma» U OBaIy TypUCTOB.
IMecna Bnagumupa Murynm Ha cTuxu AHa-
tonus [lomepeyHoro, BrepBble NMPO3BYyYaB-
mast B 1982 rogy, 6bura mocssijeHa [IHio
KOCMOHABTUKI.

Ilepen mosBIeHMEM JKMIIaXKa BBIXO-
IOUT OfMH M3 KOCMMYECKUX CBAILIEHHUKOB
MEeCTHOTO IIPaBOCTABHOTO xpama [eoprus
[To6emonocria. OHM TpagMLMOHHO Oaro-
CJIOBJIAIOT KOCMMYECKIe SKCIEeAVINMN U BCexX
HIPUCYTCTBYIOUINX.

JIumb 3aTeM BBIXOZAT POACTBEHHMKIU
KOCMOHABTOB, KOTOpbIe IIpMeXaay IOIIpo-
IAaThCS Y IOHAOTIONATD 32 CTAPTOM KOpabJis.

M B mocnepHO0 o4Yepenb BLIXOAAT ABa
9KUIaKa — OCHOBHOM 1 Kyonupytommuit. Koc-
MOHABTBI PaCCaXMBAIOTCA IO Pa3HBIM aBTOOY-
caM. B mepBoM OTIIpaB/IAIOTCA HA KOCMOIPOM —
OCHOBHOJ1 COCTaB, BO BTOPOM — JIy0JIepBI.

Ha ky30B aBT0OYyCOB HAaHOCAT 9MOIEMBI
TeKyILell MICCUY, 3 OKHA 3aINIIEeHbI OT Y/Ib-
Tpaguonera ¥ MUKPOOOB.

M3 roctMHUIBI KOCMOHABTHI OTIIPABU-
JIUCh Ha 254-10 NJIOIAAIKY, Iie IPOBOJUTCS
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¢uHaNbHAA NOATOTOBKA SKMIAXeiNl K IO-
JIeTy Ha opOuTy. 31eCh OHM HAJfIeBalOT CKa-
baHApBI, NPOXOAAT MEAMUIVIHCKUIL OCMOTD,
MPOBEPAIOT TOKEMEHTDI, OT/INTbIE TOYHO 10
KOHTypaM MX TeJl, IIPOBEPSAIOT, HACKOJIbKO
UM KOM(OPTHO.

3areM aKunax gonoxm1 I'ocypapcreen-
HOJM KOMMCCUM O CBOEM IIOJTHOM TOTOBHOCTU
K crapTy. TekcT Takoro MOKIaza Tpafu-
[MOHHO KOpoTKmit: «ToBapuir mpexmcena-
Tenb l'ocymapcTBeHHON KoMmmccuu! DKumax
K IIOJIETY TOTOB!»

MeperoBopbl Ha NOASAX 3anycka

B mrone 2026-ro cocrosica U TEepPBBIi
BU3NUT acTpoHaBTa J[>kapena ArizekMaHa Ha
CTapeimmii KOCMOApoM IUIaHeThl. Ilpumesp
Ajizekmana CMJ Taxke Has3Banu IepBBIM
BU3UTOM pyKoBoputenss NASA 3a mocnen-
HIUe BOCceMb J1eT. HanmoMHuM, npepbimyimin
BM3UT IJIaBbl AMEPUKAHCKOTO KOCMUYECKOTO
are’TcTBa, [bxmuma bpupencraiina, na baii-
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KOHYP cOCTOsICA B OKTsA6pe 2018-r0 BO Bpe-
M1 3anycka «Corosa MC-10».

AjizekMaH ObUI Cpeiy TPOBOXKAIOIINX —
u y roctuHubl «KocMOHaBT», 1 Ha 254-if
wiowmazike bajikonypa. KoneyHo, B nepsyo
odepe/b OH IIPOBOXKANI HA OPOUTY aCTPOHAB-
ta NASA Annna MeHOHa, ¢ )KeHOI KOTOPOTO
AHHOI OH caM JIeTan B KocMoc B 2024 rogy B
pamkax yactHoi Muccuu Polaris Dawn Ha
kopabne CrewDragon kommanun SpaceX.

spanne The Washington Times B my-
OnmmKanym oT 14 MIONA OTMETHIO, YTO ITyCK
PpOCCUIICKO-aMePUKAHCKOV MUCCUY M BUSUT
AJiseKMaHa «CBUJIETENbCTBYIOT O IIPOIOJIXKa-
IOLIEMCS COTPYAHUYECTBE Ha OpOUTE MEX/Y
MockBoii 1 BaliHITOHOM, HECMOTPA Ha Ha-

HPSDKEHHOCTD, BbI3BAHHYI0 BOGHHBIMU Jieii-
crBuAMu Poccun B Ykpanne».

OdeBKIHO, YTO KpOMe IIPOBOJIOB Ha Op-
OUTY POCCUIICKO-aMePUKAHCKON MMUCCUY B
nporpamMMmy Busura [lkapepma AjlisekMaHa
BXOJWINM BCTpeuM C INpepcTaButenamu Po-

CKOCMOCA U Ka3aXCTaHCKVMU Y/ HOBHMKAMI,
HpeACTaB/IAIIIMMI OTPAC/Ib.

['TaBHBIMI TeMaMM IIeperoBOPOB C Jiere-
ranueil PockocMoca, KOTOPYI BO3IJIABIIANL
TeHePA/NbHBIl [AMPEKTOP TOCKOPIIOpAIN
JMutpuit bakaHoB, cTanmy MepCHeKTUBBI Iie-
peKpecTHbIX nosetos u cynbba MKC.

NASA u «PockocMoc» HOroBOpUINCH
O COXpaHEHUV NpPaKTMKM B3aMMHOIO 00-
MeHa MecTaMu Ha Kopabmsax (Seat-swap




agreement). brarogaps aToMy aMepuKaH-
CKI€ aCTPOHAaBThl IpPOJOJ/DKAT JeTaTb Ha
poccuiicknx «Coro3ax», a pOCCUIICKIE KOC-
MOHABTBI — Ha aMEePUKAHCKIX KOPAOIAX.

YUynosuukn Poccun u CHIA noprsep-
OV COBMECTHOE HaMepeHMe IIPOJODKATh
9KCIUTyaTauuio MeXIyHapomgHOM KOCMU-
94ecKoil CTaHIuM 1 obecreunBaThb ee pabo-
Ty. Panee Poccma naspiBama 2028-11 romoM
OKOHYAHMA OJHOTO M3 CaMbIX JOPOTHUX
KOCMMYECKMX IIPOEKTOB  4YeI0OBEYECTBA.
OpnHako BO BpeMsA MIONIbCKOM BCTpeYM Ha
baiikoHype CTOpOHBI yTBEpAVIN COBMECT-
HYI0 IIPOTPaMMYy, COIJIACHO KOTOPOJ CTaH-
L/ TIOJTHOCTBIO 3aBEPIINT MOJIETHI B KOHIIE
2030 ropa, mocne 4ero Ha4HETCA [BYXJIET-
HIII TIpOIlecC ee KOHTPOIMPYEMOTO CBefie-
HIA ¢ opOuThl. [71aBHAA Lie/b IPOJIeHN —
00ecre4nTh HeNpepbIBHOE IPUCYTCTBME
Ye/l0BeKa Ha HM3KOJ OKOJI03eMHOI OpouTe.
3atem IllTaThl IIaHMPYIOT IVIABHO NEPENTI
K 9KCIUIyaTalMy1 KOMMePYeCKIX CTaHIMIf, a
Poccusa samyctuTh HOBYIO HaIlMOHA/JIbHYIO
CTAHLIMIO.

I>xapen AliseKMaH BCTPETUJICA TaKXKe C
meneranyeir MuHucrepcTBa MCKyCCTBEHHO-
ro VHTEe/UIEKTa ¥ IV(PPOBOrO PasBUTUA BO
rnase ¢ MuHMUCTpoM JKacmanom MapyeBbIM.
I[To opunmanbHON MHGOPMAIVM Ka3aXCTaH-
CKOTO BEJJOMCTBA, Ha BCTpede 0OCYKa/IICh
«IIepCHEeKTUBbl peanu3allii COBMECTHBIX
IIPOEKTOB B 00/IACTVM KOCMMYECKOJ HayKIi,
acTpopU3UKY, CIyTHUKOBBIX TEXHOJIOTUI 1
IMCTaHLIMIOHHOTO 30HIVPOBaHMA 3eM/IN».

I'maBHBIM MTOTOM II€peroBOpoB Ha baii-
KOHype CTajla JOTOBOPEHHOCTb Mexny Ka-
3axcraHoM U NASA o paspaboTke IpakTu-
YeCKOV JOPOXKHOI KapThl [/ paclulVpeHNs
KOCMIYECKOTO COTpyfAHMYecTBa. B Kapry
IUIAHUPYETCA BKIIOYUTb COTPYLHMYECTBO B
cdepe dyHaMeHTaNTbHOM KOCMIUYECKON Ha-
YKI 1 aCTPO(U3UKY, TIPOEKTHI 110 Pa3BUTHUIO
CIYTHUKOBBIX TEXHOJOIMII M COBMECTHOMY
OMCTAaHLMOHHOMY 3OHIMPOBaHUIO 3eM/Iu;
CTUMY/IMpPOBaHNE KOMMEPUYECKOTO COTPYA-
HIYeCTBA U 3alyCK COBMECTHBIX OM3HeC-
MPOEKTOB B KOCMIYECKOI OTPACIIN. |

Informburo.kz

Kocmonaster ITetp Iy6pos, Auna Ku-
K1Ha, AHMI MeHoH, ynereBume Ha MKC
14 wurond, mpoBegyT B KocMoce 261 cyTku.
[To pacyeram, ux Bo3BpalljeHle Ha 3eM/II0
3aI/TAHMPOBAHO Ha II€PBOE alpers.

B ux mporpamme 38 HaydHBIX SKCIIe-
PVIMEHTOB, BKJIIOYas MefIMKO-010Iorye-
CKIe ¥ OMOTEeXHOIOIMYecKye VCCIef0Ba-
HUS, TeCTUpPOBaHME YeT0BeKOIOZOOHOTO
pob6ota «Tenenpousy, cGOp JAHHBIX O COI-
HEYHOJ aKTVBHOCTY [/ IPOTHO3MPOBa-
HIISI FEOMarHUTHBIX Oypb.

3anaHNpOBaHbI [1Ba BBIXOZA B OTKPbI-
TblLil KOCMOC, KOTOPbI€ BBIIIOIHAT POCCHS-
He [lerp [ly6pos n Auna Kuknha.
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T u3eHuTan K «Coro3y-an:

KaK U3MEHUINCA NPaBbIv thnaHr baKkoHypa

OT MOHTa)KHOTO KOPIIyCa ¥ TPAHCIOPTHPOBKM PaKeThl 0 MO/I3¢MHOTO KOMaHIHO-

ro myHkra. UTo yBuenu KoppecnoHieHThI Ha IpaBoM ¢ranre baiikonypa.

OxkcaHa TPO®UMOBA,
creumanbHbIi KOPPECNOHAEHT
Ha kocMoapoMe BalikoHyp

[lonroxaaHHbIii
MUNOTHBIN NyCK
«Coto3a-5/CyHkapa»
30 anpens 2026-ro

36 KocMuyeckue nuccneposaHus u TexHonorum /2/ 2026

IIpoexrt «baittepek» Ha baiikonype >xan
CBOETO IIEPBOTO ITyCcKa 60JIbIlIe ABYX JIeCATH-
netuit. Vipgea co3maHus pOCCUIICKO-Ka3ax-
CTaHCKOTO PAaKE€THO-KOCMUYECKOTO KOM-
nyjekca mosBuiach enje B 2004-m. Pemenne
CKpenuIy MOANNCAMM TIPE3UEHTBl IBYX
crpad. OJJHaKO OT 3aMBIC/TIOB JI0 PeaIbHOTO
CTapTa MPOLUIO HEeMalo /eT. 32 9TO BpeM:d
MEHS/INCh PaKeThl, TEXHUYECKIEe PellleHNs U

iaHbl. BHavase Ha bajikoHype cobupanuch
3aIlyCKaTb POCCUIICKYI0 «AHIapy», 3aTeM B
MIPOEKTe NMOABWICA YKPaUHCKIIL «3€HUT», HO
B UTOTe BBIOOP OCTAHOBWMIM Ha POCCUIICKOIT
pakere «Co103-5».

IlepBblit M MONTOXAAHHBIA MUIOTHBIN
nyck «Corosa-5/CyHkapa» cocrosica 30
ampensa 2026 roga. [l Kasaxcrana aro cra-
JI0 He TPOCTO NYCKOM O4YepeflHON paKeTbl




C COOCTBEHHOTO KOocMoppoMa. Briepsbie 3a
MHOTO jIeT Ha bailkoHype 3apaboran Kom-
IUIEKC, KOTOPBII CO3/1aBaICA yKe B YC/IOBUAX
HOBOTO PpacIipefie/ieHusA OTBEeTCTBEHHOCTH
MEXJY ABYMSI CTPAaHAMM.

«baiiTepek» pasMecTunCad Ha IIPaBOM
¢dmaHre KOCMOZpPOMAa — y4acTKe, KOTOPBII
Jonroe BpeMs ObUT CBsI3aH CO 3HAMEHUTOI
COBETCKON pakeToil «3eHut». VIMeHHO OT-
CI0Jla B COBETCKIE TOfIbl CTapTOBA/IM HOCKTe-
m aroro cemeiictBa. [locne pacmaga CCCP
IUIOIA/IKa OCTaBajach YacThIO apeH[JOBaH-
Horo Poccumeit barikonypa, Ho B 2018 romy
Poccusa BbiBena mpaBblit (aHr U3 cocTaBa
apeHJyeMOll TeppUTOPUM M Iepefiaa €ro
Kasaxcrany.

Bce momagky npasoro ¢aHra crennu-
a/IUCThl JJABHO OKPECTUIM «KOCMOJPOMOM
B KOCMOJpOMe». B 9TOM IyTaHe HMYETO He
M3MEHWIOCh U IIOC/Ie MOJepHM3aluy Bcei
uHppacTpykTypsl nog «Cors-5». Teppuro-
pusa HO-TIPEKHEMY BK/II0YAeT MOHTAXKHO-
VICTIBITATE/IBHBI  LIeX, >KeNe3HOLOPOXKHOE
IOJIOTHO C YCTAHOBIIMKOM, IJIOLIAJKY C /IBY-
M ITYCKOBBIMM YCTAaHOBKAaMU U OOLIMM HOJI-
3€MHBIM KOMaH/IHBIM ITyHKTOM, XpaHMINIIA
KOMITOHEHTOB TOIIVBA U IPYTYI0 Ha3eMHYIO
MHQPACTPYKTYpYy.

Pasymeercs, coxpaHuiach U MOHAsA aB-
TOMAaTMU3aLUsA BCe IIPOLIECCOB U Oleparuii
IIpM 3aIlyCKe paKeTbI-HOCUTELA, KOTOpast cpa-
3y IOJTyYWIa Ha3BaHMe «Oe3I0IHbI CTapT».

Ilocne aToro maOWAAKY IPeACTOANO
dbakTIYeCcK 3aHOBO MPUCIOCOONUTD K HOBOIA
pakere. Poccusa B paMKax IIpOeKTa 3aHMMa-
nach cosfanmeM Hocurena «Cor3-5», a Ka-
3aXCTaHCKasg CTOpPOHA — MOfiepHM3aLueil u
1epeo6Opy0BaHIEM CTapPTOBOIO KOMITIEK-
ca Ioj| 3Ty pakery. Tak crapblil COBETCKMUI
CTapT «3€HUTOB» IIOCTEIIEHHO IIPEeBPATUIICS
B IUIOLIAJKYy IJI1 HOBOTO POCCUIICKO-Ka3axX-
CTAHCKOTO IIPOEKTA.

Ceropus 3a peanusauuio npoexra «baii-
TepeK» C Ka3aXCTAaHCKOJl CTOPOHBI OTBe-
qaeT AJVBIH AUMMOETOB — PYKOBOAMTEND
COBMECTHOTO  Ka3aXCTaHCKO-POCCUIICKOTO
npepnpuATus. VIMEHHO ero KOMaHfa BBI-
HO/MHWIA (UHAIBHYIO CTAfiI0 MHOTOJIETHe-
TO IpOeKTa: MOITOTOBKY MOJI€pPHI3NPOBaH-
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HOJI TIJIOIIA/IKM K 3aIlyCKy HOBOJI PaKeThl 1
Hepexof] OT CTPOUTENbCTBA KOMIIIEKCA K €0
IPaKTUYeCKOI SKCIITyaTaI L.

Jlna AuM6eToBa 3TOT NPOEKT MIMEET U
TMYHOE M3MepeHMe. B npouiom oH cam Jie-
Tan B KocMoc ¢ bajikonypa, a Tenepp yya-
CTByeT B peany3alyyi HOBOTO 3Tala ero pa-
KeTHOI MHQPACTPYKTYpHl y>Ke B KauecTBe
PYKOBOJUTENA IPOEKTa.

Bxoa B KOMaHAHbIN
NYHKT 45-/ N10WaaKu

Pakera-Hocutenp «Cor03-5» — pakeTa CpefHEro

K/Iacca MO>KeT BBIBOAMTDH Ha ONOPHYI0 opbuty po 17
TOHH I0JIe3HOro Ipysa. IIpenHasHadeHa /1 3aIIyCKOB
aBTOMATMYECKIX KOCMIYECKNX allllapaTOB Ha pas/ind-
Hble OPOMTBI, B TOM YMCJIe C MICIIO/Ib30BaHMeM PasroH-
HBIX 0/IOKOB:

e  HU3KYIO OKOJIO3€MHYIO;

e  COJIHEYHO-CHHXPOHHYIO;

e  BBICOKOSJUIMIITAYECKYIO;

e  TEOIEPEXOJHYIO;

e TEOCTALMIOHAPHYIO.

B pakere mcnonb3oBaHbl Hafe)XHbIe pPELIEHNH,
OHAa OTJIMYAETCA BBICOKMM YPOBHEM 3KOIOTMYIECKON
6e30I1acCHOCTY 3a CYET MCIIOIb30BAHMA IKOTIOTHYECKN
YJICTBIX KOMIIOHEHTOB PaKETHOT'O TOILIMBA.

«Co103-5» nsrorosyieH Ha camapckom PKII «ITpo-
rpecc», 9TO 4acTb 00sA3aTenbcTB Poccum B paMkax
COBMECTHOTO IpoeKkTa. KasaxcraH B CBOIO odYepenb
VHBECTUPOBAI B MOJIEpPHM3ALMIO Ha3eMHON MHQpa-
CTPYKTYPBI U IOATOTOBW/I CHEIVIAINCTOB IS 00CITy-
>KrBaHuA HoBov PH.

KocMuyeckne nccnenoBaHust n texHonorum /2/ 2026
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B MUKe KPK
«baltTepek»

KocMuueckne nccnegoBaHusi u TexHonorum /2/ 2026

OCo6eHHOCTb CTApPTOBOIO KOMIUIEKCA
«Co103a-5» — aBTOMaTUYeCKNIT peXXUM OIle-
panuii 1o MOATOTOBKE M IYCKY. ITO M03BO-
JI1€T MUHMMM3UPOBAaTh BpeMsA HaXOXK[eHMA
PpaKeThl Ha CTapTe U YBEIMIUTD TOYHOCTD CO-
O/rofieHMs 3aIaHHOTO BPEMeHN 3aITyCcKa.

ITepsyio n Bropyto crynenn PH «Coros-
5», a TakKe TOJOBHYI0 4YacTb JOCTaBUJIN
B MOHTQ)XHO-MCIBITATE/IbHBII  KOMILIEKC
(MUK) nHa KPK «3ennut» emje B cepemnHe
HOsA6ps 2025-ro. Pakery Besnu u3 Camapbt
Ha Ka3aXCTaHCKMI KocMoppom 1500 kM Ha
CIIELITIOe3]E.

HavyanbHMK  rpynmbl  9KCIUTyaTaluu
CTapTOBOTO M TEXHMYECKOTO KOMILIEKCa
Axan AnMMOB pacckasas, YTO Ka3aXCTaHIIbl
3aHMMA/IMCh MOHTa>KOM PaKeThl, a VCIBITA-
HusA B MV Ke npoBogunm camapckue crienu-
aJIVICTBI, IPMeXaBIIye Ha KOCMOJIPOM BMecCTe
¢ «Corw3oM-5».

«VIcTIpITBIBa/MM paKeTy B OCHOBHOM Ha

ITHEBMATVKYy, WM €lI€ 39/JI€KTPOMCIIbITaHNA

nposoauau. To ecTb MBI NOfaBanM BO3AYX
M a30T IIOfi [IaBJIeHNeM, a IIPeiCTABUTENN
«IIporpecca» mpoBepAnM pakeTy Ha repme-
TUYHOCTb M IIPOYHOCTb BCEX ee JacTeil», —
oTMeTu1 AXaH AJIIMOB.

Pakera mpo6pita B COOPOYHO-UCIIBI-
TaTeJIbHOM KOMIUIEKce fo Mapra 2026-ro,
noka nepenposepsum Bce cuctembl PH «Co-
103a-5». Bce aT0 Bpems 3/1ech oz jepKuBa-
A BBICOKMII ypoBeHb unctoThl — ISO 8. ITpn
TaKOM YPOBHe IIepCOHAJI XOAWI B CIIeL[00yBI
U CHELOfIeXIe.

B xonme mapra PH «Comwos-5/CyHkap»
OTIIpaBM/IM Ha CTApTOBYIO Ijomanky. s
aToro ee npsamo B MVKe ynoxxmnm Ha Tpanc-
IOPTHO-YCTAaHOBOYHDIN arperar, KOTOPbIi
npefgHasHaueH Ay TpaHcnoptuposku PKH
C TEXHMYECKOTO KOMIIJIEKCA Ha CTAPTOBBIIA.
Arperart UCII0/1b30BaJICA TAK)Ke U /1 BePTU-
Ka/JM3allM} PAKeThl Ha CTapTe.

Crenyanucrel paccKasaau, 4TO paspe-
IIeHHasA CKOPOCTb TPAaHCIIOPTUPOBKMU paKe-




TBHI-HOCUTE/I Ha IPsAMBIX y4acTKax Obll1a —
IO IATU KM B 4Yac, Ha CJIOKHBIX — [0 TPeX KM
B yac. Takum 06pasoM paccrosHue 0 cTap-
TOBOJI IUIOIIAKM B IIATb KUIOMETPOB UM
yIanoch NPeofioieTb C paKeToll IPUMEPHO
3a JIBa yaca.

HavanbHMK Ipynmnbl MOAbeMHO-TPAHC-
HOPTHOTO obopynoBanusa PuHat AxmerKa-
HOB 00paTwyi BHUMaHUEe Ha OCOOEHHOCTU
CTIO>KHejIIero 06opy0BaHNsA, KOTOpPOe MC-
II0/Ib30BaJIOCH [ TPAHCIIOPTUPOBKIAL.

«Bce omepanum TpaHCOOPTHO-YCTaHO-
BOYHOI'O arperara aBTOMaTU3MPOBaHbl. JTO
1le/1asi CTapTOBas CUCTEMA, KOTOpas IIOMUMO
TOTO, YTO TPAHCIOPTUPYET U yCTAHABIMBA-
€T, ellle U yhep>KMBaeT Harpy3KM B OT/IMYME
OT aHaJIoroB, pabOTAIOLINX, HAIpUMep, Ha
«IIporoHax» My TUIOTUPyeMbIX «COI03ax».
MbI Bce Tpoe CYTOK (ITOKa paKeTa TOTOBUTCSA
K CTapTy — Pesl.) HO/DKHBI CTOATD U yepiKI-
Batb PH. Ilomumo sToro, yepes TpaHcrnop-
THO-YCTaHOBOYHBII arperaT MpOXOAAT TPy-

OOIIPOBOABI JIA TOfAYM TEPMOCTATMBHOTO
BO3/JyXa C 3aJJaHHBIMI IIapaMeTpaMMu, KOTO-
pble 3aKa34yMK IPeJOCTaBU, — 10 BIaXKHO-
CTH, YICTOTE, TEMIIEPATYpe».

Taxoit BO3flyX MCIIONIb3yeTCA [ 3aliu-
TBI OOPTOBOII ANIIApaTyphbl U MOJIE3HO Ha-
IPY3KM OT IleperpeBa My NepeoxX/asKeHM .

He Bce co craproM mpoxoawio I/TagKo,
Kak xoTenoch 6bl. HoBenbkomy «Corozy»
IPUIIIOCH IPOBECTH OOJIblIIe Mecsla Ha Hy-
JIeBOJ1 OTMETKE.

«B xoHne mapra Mbl orBe3nn «Coro3-5/
CyHKap» 1 YC/IOBHO B II€pBbIX YMC/IaX allpe-
7151 BOJDKHBI ObIIM ITyCTUTD pakety. Ho To ns-
3a OTKasa jKejle3a, TO U3-3a cboeB B pabore
JATYMKOB MBI IIOCTOSHHO OTXOAWIM Hasaf,
B OllepalMAX, HaM IPUXOJMIOCH BCIO Iie-
IIOYKY OIlepalyii HOBTOPATb CHOBA M CHOBA.
9TO >Ke IlepBas He3aBUCHMMas, MOTHOCTbIO
MMIIOpTO3aMellleHHasA pakera 1A Poccun,
HEKOTOpble JIaTYMKM OBUIM COBEPIIEHHO
HOBBbI€, He TIPOBEPANCH paHee Ha OTKa30y-

BAUKOHYP

MepeBo3ka
«Cot03-5/CyHkap»
Ha CTapTOBYIO
nnowaaky
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Tbl Mpou3oLwna
27 mapTa,
bonee yeM 3a MecsiL
[0 nycka
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CTOYMBOCTDb», — COOOIMIT HayanmbHKK [eH-
Tpa akciryaTauun KPK «3ennt M» Asamar
CalikeHOB.

OH IOACHMII TAKXXe, YTO 61arofaps Tomy,
4TO BCe 000pyOBaHILe, 3a4e/ICTBOBAHHOE Ha
crapTe, OBUIO aBTOMATM3MPOBAaHHBIM, yaa-
JIOCh CO BCEMU MCIIBITAHUSMU CIIPABUTHCA 32
Mmecsn. Ha aHanmoroBomM o60pyfoBaHuU TOT
>Ke 00beM paboT IPOBOAMIICS OBl He MEHbIIIe
HOJIYToja.

IIpencraButens «baiiTepeka» pacckasar,
YTO CIEeLMATNCTBI ¥ CO CTOPOHBI Poccun, n
co cropoHbl KasaxcraHa MMeT 6O0JBIION
onbIT paboThl B oTpacin. Tak, cam Asamat
CaiikeHoB noutu 10 et mpopaboTa B IUI0-
TUPYeMOJi KOCMOHABTUKE, 32 €r0 IleYaMy —
6oree 50 myckoB ¢ ['arapuHckoro crapra u ¢
31-11 mnomanku. [lo Hauama 2022 roma oH He-
MIOCPEe/ICTBEHHO Y4acTBOBa/l B KaMIIaHMAX 110
3aIlyCKy KocMmyeckux anmaparos OneWeb.
OpuH Takoil IyCcK BBIBOAWI Ha opbury 36
anmnapaToB CTOMMOCTbI0O 80 M/IH [OJIIapOB
o0IIMM BecoM ceMb TOHH. JIIs1 cpaBHeHMsA

CIMKep HalloMHUTI, ceftgac «Coio3-5» MOXKeT
3a Te >Ke caMble IeHbIM IIYCTUTD 17 TOHH Ha
OKOJIO3eMHYI0 OpOUTY.

Kpome Toro, B HacTosmiee BpeMs Kasax-
CTaHCKJIe CIIeIVIATIICTBI YIaCTBYIOT B ITyCKax
«ITpoToHOB» ¢ Baiikonypa.

«9TO BCe [ieNIaeTCsl, ¢ OFHOI CTOPOHBI,
JUIA YMEHBIIEHNUs CTOMMOCTU OOCITy>XUBa-
HYSI PaKeThbl, MBI XOTUM OBITb KOHKYPEHTO-
CIIOCOOHBIMM Ha pBIHKE, C JIPYTOil, ydacTye
B IIyCKaX Pa3HBIX paKeT pacuIMpseT Habop
KOMITETeHI[MII HAIlIX COTPYAHUKOB. MBI X0-
TUM IONY/IAPU3MPOBATh KOCMOC, YTOOBI B
Kasaxcrane 65110 6071b11Ie KOCMOHABTUKI».

«[TpakTuyecky MbI 37jeChb XWIM MecsI]
nepep crapToM. [JoMoii 3aesxan pa3se 4To 3a
YMCTO OfEX/O0i ¥ IpUBecTy cebs B MOps-
IOK. MBI BCe YyBCTBOBA/IN OTBETCTBEHHOCTD
3a IPOEKT, BOXHOCTb 3TOTO COOBITHUA, IIO-
3TOMY HMKTO He )anoBajca. Ham y>xe mourn
HVKTO He BEPWI, YTO MBI 3aITyCTUM HOCUTEIb,
HO 3TO BCe-TaKy IPOM3OIIO», — paccKasasl
HAYaJIbHUK TPYNIIBI SKCIUIyaTalVM CTap-




BAUKOHYP

TOBOTO M TEXHMYECKOTO KOMIUIEKca AxaH
ATUMOB, KOTOPBIIT ObIT B YMC/Ie HECKOTBKUX
COTEH Ka3aXCTaHIIeB M pOCCUSAH, y4aCTBOBaB-
IIMX B IMIOTHOM 3alycKe B anperne 2026-ro.

OH mnoKasal IYCKOBYIO YCTaHOBKY Ha
45-11 II0IaKe ¥ IIPOBEJl B IIO/I3€MHBIN KO-
MaH/JHBIM IIYHKT, KOTOPbI/ ABAETCA ITIaB-
HBIM MO3TOBBIM I[€HTPOM IIOATOTOBKU U
ocymectBenus craproB PH. Panee on o6e-
CIeYMBasI MyCKU pakeT cepuy «3eHUT», OT-
CI0Jla YIPAB/IAIN U CTAPTOM HOBOJM PaKeThl
«Cor103-5». B mpoliecce moAroToBKM K Mpu-
€My HOBOJ paKeTbl B KOMIIJIEKCE CTaphle
IMyJIbTHl COBETCKUX BpeMeH I aHa/loTOBbIE
cucreMbl KOHTponA «3eHnTta» B KII momHo-
CTbIO JIEMOHTMPOBANM, 3aTeM OCHACTUIN
ubpPOBBIMU PabOYNMM MECTAaMU C XKUKO-
KPUCTa/UIMYECKUMI [UCIUIEAMIU BBICOKOI
YEeTKOCTH.

IIpomuwto mouTy 4eTblpe Mecsla co Bpe-

Kpaitanit myck «3eHuTa» ¢ 45-11
IVIOW[AKY MPOM3OILIeNT B JeKadpe
2017 ropa. ITepssiii myck PH «Coo3-5»
c oTou Xe mnomaaku — 30 ampesnsa
2026-ro. IlepBas 1 BTOpas CTyIeHU
oTpaboTany WITATHO, MAaKeT PaKeThI
ObUI BbIBEJIleH Ha PacyeTHYIO Tpaek-
TOPUIO C IOCTEeAyIOUUM IajeHueM
B 3apaHee 3aKPBITOM ISl CyHOXO[-
CTBa I aBMALIY paliOHe B aKBaTOPUM
Tuxoro okeaHa. Paspaborumku cpa-
3y HasBa/ll ee HOCUTENIeM C CaMbIM
MOIIHBIM JKMJKOCTHBIM PaKeTHBIM
IOBUTATE/IeM Cpefy CyLIeCTBYIOIINX
pelIeHunii.

MeHn ypauHoro fie6iora PK «Coro3-5». Ceii-
yac B KPK «baiitepex» pasBepHyTa I1/1aHOBas
paboTa 0 aHaIM3y pe3y/IbTaTOB IIPOLIE/LIe-
o CTapTa ¥ IOATOTOBKE K OYAYILINMM ITyCKaM.
Briepenm emje gBa MCIBITATENTbHBIX IIy-
CKa, IPeXJe YeM paKeTa-HOCUTENb CTaHET
Y4aCTHMKOM MHUPOBOTO PBbIHKa KOMMeEpYe-
CKVX ITyCKOBBIX ycnyrT. IIpenmonaraercs, 4To
BTOPOJ MCIBITaTe/IbHbIN ITycK HOBOTO «Co-
103a» coctoutcs B 2027 ropy. |
Informburo.kz
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Love of the stars as a family trait

or A scalable network of ground-hased optical telescopes
in Kazakhstan for comprehensive monitoring and analysis of space
objects using advanced technologies and international cooperation
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When we gaze at the night sky, it is easy
to imagine that the most important discover-
ies are taking place far away-at NASA and
ESA facilities or at the world’s great obser-
vatories.

Yet Kazakhstan has long been part of
the international astronomy community. Its
scientists study galaxies, monitor potentially
hazardous asteroids, collaborate with leading
research centers around the world, and are
preparing to build Kazakhstan’s first orbital
telescope for cislunar space.

We sat down with Chingis Omarov, di-
rector of the V. G. Fesenkov Astrophysical
Institute (FAI), to discuss the past, present,
and future of astrophysics in Kazakhstan.

- Chingis Tukenovich, what led you
to pursue a career in science? How did it
all begin? Your father was a prominent
Soviet astronomer who served as director
of the Fesenkov Astrophysical Institute.
How did he shape your development as a
scientist?
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— By the time I began my scientific career,
my father was no longer director of the insti-
tute. He headed the stellar dynamics labora-
tory.

My father certainly influenced me, but he
never pushed me toward a particular profes-
sion. He did not pressure me or any of his
other children to go into astrophysics-or any
other field. We were free to choose our own
paths. There were five children in our family,
and each of us made an independent choice:
one became a biologist, another a lawyer, an-
other an architect. My sister Gulnara, like my
father and me, chose astronomy.

My father ran a major research institute.
In 1960, for example, he led the expedition
that searched for a site for the future Assy-
Turgen Observatory. Construction began in
the mid-1970s, by which time he was director
of the institute. Of course, I grew up watch-
ing his projects take shape.

The Soviet Union was a closed country
that time, so few foreign visitors came. As-
trophysicists were an exception: our field has
always been international. My parents would
take me along to meet them.

In 1981, the distinguished Soviet astro-
physicist Viktor Ambartsumian visited us. I
remember my parents arranging for me to be
excused from school so I could meet him.

I was also born here, in the community
of scientists beside the observatory. Growing
up in that environment had a powerful effect
on me.

In 1994, I graduated with honors from
the Faculty of Applied Mathematics and
Mechanics of the Al-Farabi Kazakh Na-
tional University, specializing in Mechan-




ics. We were very fortunate in our teaching
professors. To earn the highest grade was
very hard, you might walk into an exam
in mathematical analysis at nine in the
morning and not leave until nine at night.
Answering one exam question was not
enough: it was necessary to answer a much
larger number of questions and be able to
solve various tasks.

After graduation, I was assigned to the
Astrophysical Institute. In 1999, under the
supervision of Professor Yevgeny Malkov, I
defended my Candidate of Sciences disserta-
tion in stellar dynamics.

Several other scientists also played an im-
portant role in my career. One was Professor
Emmanuil Vilkovisky, an outstanding re-
searcher known well beyond Kazakhstan. He
introduced me to scientists at the Astrono-
misches Rechen-Institut at Heidelberg Uni-
versity, including Professor Rainer Spurzem,
an internationally renowned astrophysicist.
We still collaborate closely today.

.gl.

- What are the key milestones in the As-
trophysical Institute’s history? How has its
role changed over time?

— The history of astronomy and astro-
physics in Kazakhstan dates to 1941. Astron-
omers and astrophysicists from across the
Soviet Union had been preparing to observe
a solar eclipse in Almaty on September 21,
1941. By then, the Second World War was in
its first months, but the expedition had been
organized before the war began. Despite the
circumstances, it went ahead under the lead-
ership of Vasily Fesenkov, director of the
Sternberg Astronomical Institute at Moscow
State University.

The astrophysicists who came for the ex-
pedition decided to stay and continue their
work. Kazakhstan’s scientific infrastructure
was taking shape during those years.

In 1946, a decision was made to establish
the Institute of Astronomy and Physics. It
was renamed the Astrophysical Institute in
1950 and, on the centennial of Fesenkov’s
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Vasily Grigoryevich Fesenkov (1889-
1972) was a Soviet astronomer and one of
the founding figures of astrophysics. He be-
came a full member of the USSR Academy
of Sciences in 1935 and of the Academy of
Sciences of the Kazakh SSR in 1946.

In 1911 he graduated from Kharkov
University and continued his studies at the
Sorbonne (France), where he defended his
doctoral dissertation in 1914.

Fesenkov was one of the founders and
director of the Russian Astronomical Insti-
tute (1923-1930), and later the P.K. Stern-
berg Astronomical Institute (1936-1939).

He founded the Astrophysical Institute
in Almaty, which now bears his name, and
an observatory on the Kamenskoye Plateau.
At various times, he headed the Astronomi-

cal Council of the USSR Academy of Sciences and the Committee on Meteorites of the

USSR Academy of Sciences.

To publish the results of his astronomical research, Fesenkov founded the Astronom-
ical Journal in 1924, and remained its editor-in-chief until 1964. The journal received

worldwide recognition.

A crater on the Moon and a minor planet (2286 Fesenkov) are named in Fesenkov’s

honor.

birth, was named in his honor. The Institute
of Nuclear Physics later became a separate
institution.

FAI initially focused entirely on obser-
vational astrophysics. Thanks to Fesenkov,
the institute received its first meniscus tele-
scope—the instrument used in 1969 to discov-
er Comet 67P/Churyumov-Gerasimenko.
The comet later became the target of ESA’s
Rosetta mission: the spacecraft was launched
in 2004, and its lander touched down on the
comet in 2014. It was a landmark experiment
that allowed scientists to study a comet di-
rectly from its surface and gather evidence
about the origins of the Solar System.

During the Soviet period, scientists from
different observatories could travel to one
another’s facilities to conduct observations,
and researchers came to us as well. By the
standards of the time, FAI was exceptionally
well equipped.
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Beginning in the late 1950s, the institute
also developed a theoretical research pro-
gram in stellar dynamics.

In 1957, the world’s first artificial satel-
lite was launched from Baikonur. From then
on, the institute began studying near-Earth
space, primarily with a wide-field meniscus
telescope.

Building a new observatory was one of
the defining milestones in our history. By the
late 1950s, it was clear that the Kamenskoye
Plateau Observatory was too close to the city;
light pollution was interfering with obser-
vations. A search began for a new site with
favorable observing conditions and high at-
mospheric transparency.

In 1960, a group of young scientists
led by my father-then a junior research
fellow-traveled toward the Assy-Turgen
Plateau. They ultimately selected the site
where one of the region’s finest observa-




tories now stands, known far beyond Ka-
zakhstan.

Construction of the Assy-Turgen Obser-
vatory began in the late 1970s. The Astronom-
ical Council of the USSR Academy of Scienc-
es approved three instruments-a 1-meter, a
1.5-meter, and a 2.6-meter telescope-making
the necessary funding possible.

Institute archives show that Tuken Bi-
galiyevich Omarov presented the proposal to
the Astronomical Council of the USSR Acad-
emy of Sciences, which supported the pur-
chase and installation of all three telescopes.
Funding was allocated for a German 1-meter
Carl Zeiss telescope, a 1.5-meter LOMO tel-
escope from the Leningrad Optical-Mechan-
ical Association, and a Soviet-built 2.6-meter
telescope.

Tuken Omarov was able to build and
commission the 1-meter Carl Zeiss telescope
and begin construction of the 1.5-meter in-
strument. The next director completed part
of it, but economic and organizational dif-
ficulties left the telescope unfinished until
2017.

For years, there was no clear path to com-
pleting it. Fortunately, our engineers, led by
Maksim Krugov, inspected the one-of-a-kind
mirror and found that it had not deteriorated
after three decades. They cleaned it, installed
new electronics, and upgraded the mechani-
cal systems. In fact, Maxim Krugov and his
colleagues have made a significant contribu-
tion to the modernization and equipping of
optical equipment and their automation in
recent years.

In recent years, space-sector projects
have significantly strengthened the Assy-
Turgen Observatory’s infrastructure. These
projects support the development of Kazakh-
stan’s space situational awareness system, in-
cluding observations of satellites and near-
Earth objects—asteroids and comets—that
could pose a threat to Earth.

FAI is a member of several international
organizations, including the International
Asteroid Warning Network, which operates
under United Nations auspices (www.iawn.
net). We stay in regular contact with obser-
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Space Situational Awareness (SSA) encompasses the tech-
nologies, systems, and services used to detect, track, and analyze
objects and events in Earth’s orbital environment.

It includes monitoring active satellites, space debris, and
potential collision hazards, as well as forecasting space weather

that could affect satellite operations.

SSA traditionally combines data from optical telescopes, ra-
dar systems, and space-based sensors. Orbital mechanics and
mathematical filtering methods are then used to calculate object

trajectories.

vatories around the world that participate in
the network.

In 2022, using the 1.5-meter telescope,
we successfully observed the controlled im-
pact of a spacecraft on the Didymos-Dimor-
phos binary asteroid system. The experiment
was designed to test whether an impact could
change a celestial body’s orbit.

We collected data that were later pub-
lished, and the NASA team that organized the
experiment rated our observations very highly.

Computational astrophysics and stellar
dynamics are also developing rapidly through
international collaboration. We have one of
Kazakhstan’s most capable supercomputers,
which we use to model the evolution of stel-
lar systems and the universe. At the end of
the year, a Chinese grant will allow us to ac-
quire a new computing system that will rank
among the country’s most powerful super-
computers for scientific research.
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— What kinds of scientific problems do
supercomputers help you solve?

- Many different kinds. Observational
astrophysics relies on them first and foremost
for data storage, processing, and analysis.
They are also essential in theoretical astro-
physics. We are not simply running abstract
calculations; we build models grounded in
observations of star clusters, active galactic
nuclei, and the distribution of dark matter.

Just as important, we tackle these prob-
lems with colleagues in China, Germany,
Ukraine, Russia, and the United States. Last
year, we signed an agreement with Dali Uni-
versity’s Institute of Astronomy and Infor-
matics in China to establish a joint laboratory
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for computational technologies. The Nation-
al Astronomical Observatories of China will
also participate.

When FAI was founded, the older gen-
eration of scientists could do their work with
a pen, a pencil, and paper. That is no longer
enough. Today’s problems are far more com-
plex; they require large-scale parallel com-
puting and massive data storage. Supercom-
puters provide both.

At the Assy-Turgen Observatory, we can
generate as much as one terabyte of data in
a single night. That is why today’s research-
ers need to know how to work with big data,
machine learning, and artificial intelligence.

- In Kazakhstan, R&D receives a great
deal of attention, while basic science is dis-
cussed much less often. How is FAI funded?
Is government support through program-
based and grant funding adequate?

- If you listened only to some critics,
you would think the situation was dire-that
there is no science and nothing is happen-
ing. In fact, for the past four years Kazakh-
stan has had legislation supporting funda-
mental research, under which the institute
receives guaranteed, recurring funding. It is
particularly important that the country’s sci-
ence and technology policy identifies fields
that require sustained government support,
including astronomy and astrophysics. This
also influenced the influx of young people
into our Institute.

We have now received this funding for
four years. Few people realize that many
countries do not explicitly name astronomy
and astrophysics in their laws. Continued
funding, however, must be justified by re-
sults—and we deliver them.

- FAI maintains broad international
partnerships. What projects are you pursu-
ing with foreign partners, and what makes
the institute attractive to them?

- To build meaningful scientific partner-
ships abroad, our researchers need to publish
in respected journals indexed in Scopus and
Web of Science.




Scientific journals are grouped into four
quartiles, Q1 through Q4. FAI researchers
publish extensively in Q1 and Q2 journals,
the categories associated with the highest ci-
tation impact. On those measures, we rank
among the top ten research institutes in Ka-
zakhstan. Taking into account all quartiles,
we are among the 12-13 leading scientific in-
stitutions of the republic.

The Assy-Turgen Observatory also ben-
efits from an excellent geographic location
and exceptional observing conditions. Our
observatories help close the longitude cover-
age gap between research facilities in Europe
and the Americas, which is vital for uninter-
rupted, round-the-clock observations. That
makes our facility uniquely valuable to inter-
national researchers.

- Which international collaborations
are most important to you?

- We have many projects in space situ-
ational awareness, including observations of
near-Earth space and asteroids. We also have
several agreements in computational astro-
physics and stellar dynamics.

Last year, we established the Silk Road
Alliance for Astronomical Research and
Education at Dali University. Its founding
members represent ten countries in Asia
and Europe: China, Germany, South Korea,
Kazakhstan, the Netherlands, Uzbekistan,
Indonesia, Cambodia, the United Kingdom,
and Austria. I serve as the alliance’s vice pres-
ident. The platform was created to advance
joint space research, supercomputing, and
the training of specialists.

This year’s alliance conference was held
in Tashkent; next year’s will be in Azerbaijan.

Our early-career scientists receive many
research grants. Through those grants, the in-
stitute collaborates with colleagues in Spain,
Germany, China, Ukraine, Russia, and the
United States.

For example, prominent Ukrainian as-
trophysicists have worked with us for many
years. Professor Peter Berczik and I worked
together in Germany 25 years ago. He is now
at the Nicolaus Copernicus Astronomical

Center in Warsaw, while Marina Ishchenko
works at the Main Astronomical Observato-
ry in Kyiv. Over the past five years, they have
visited us three or four times.

- There are two opposing views. Some
argue that ground-based astronomy still has
enormous untapped potential; others say
the future lies in space telescopes. Where do
you stand?

— Last year, the Vera C. Rubin Observa-
tory in Chile released its first scientific im-
ages.

Its imaging system is remarkable. Each
night, the observatory detects anywhere from
several hundred to several thousand new ob-
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jects. This ground-based telescope produces
enormous volumes of data that astronomers
will be working through for decades.

I would not frame this as a choice be-
tween ground-based and space-based tel-
escopes. The two complement each other.
Space telescopes observe the universe free
from the distortions of Earth’s atmosphere,
while ground-based facilities remain indis-
pensable because they can be built and oper-
ated on a much larger scale and offer broader
access to observing time.

- I also want to ask about the universi-
ties and research centers abroad where you
had the opportunity to study and work.
What was the academic environment like,
and what made those institutions strong?

- After graduating University, I had the
opportunity to work at Lyndon B. Johnson
Space Center, NASA in Houston. I joined
the Operations Planning and Cargo Inte-
gration Office n for the International Space
Station program. In the early 1990s, negotia-
tions over the station were underway and in-
volved many countries. The key discussions
were between Russia and the United States
because Russia had extensive experience op-
erating orbital space stations.

That experience sparked an interest not
only in astronomy and astrophysics, but also
in space science. These fields are insepara-
ble. It was my first direct involvement in the
Space sector.

In 1998, I attended the International
Space University’s Space Studies Program,
which is held in a different country each year.
My session took place in Cleveland, Ohio.

Perhaps the most important stage in
my career came in 2001, when I worked at
Astronomisches Rechen-Institut of Heidel-
berg University. Under Professor Rainer
Spurzem, I modeled the central regions of
active galactic nuclei, studying interactions
between stars and accretion disks and the be-
havior of matter near black holes.

That experience showed me that astron-
omy depends on international collaboration.
No single institute has enough capacity to
carry out major research on its own. Interna-
tional cooperation has to be a priority.

Astronomy has never belonged to any
one nation, because the universe does not
recognize national borders. Scientists work
across borders: they exchange ideas, build
international research communities and
schools of thought, and we contribute to
those efforts as well.

- FAI and the Ghalam joint venture are
developing Kazakhstan’s first orbital tel-
escope, a project that has generated enor-
mous interest. Do we have the resources, ex-
pertise, and technology to succeed? Are you
confident that we can?

- Before we began, we assessed whether
FAD's team had the capabilities the pro-
ject would require. In recent years, we have
learned to operate modern robotic telescopes
and, through our collaboration with the Al-
maty company Astrotechpribor, gained ex-
perience in optical instrumentation.

We now have hands-on experience
across the full chain-from designing and
building a telescope to collecting, analyzing,
and interpreting its data.

Kazakhstan is also home to Ghalam, a
Kazakh-French space company. Its special-




ists work at the spacecraft assembly and
testing complex in Astana, which can build
satellites weighing up to six metric tons and
perform testing, assembly, and integration.

The next step is to take on projects of a
much larger scale. Drawing on our experi-
ence designing, testing, and operating satel-
lites in near-Earth orbit, we proposed a tel-
escope for cislunar space. That represents a
move to a significantly higher level of tech-
nological complexity.

This is effectively deep-space engineer-
ing. The Earth-Moon-spacecraft system is
a restricted three-body problem, with ex-
tremely complex questions of orbital design,
radiation tolerance, thermal control, and
transit through Earth’s radiation belts. It is a
major scientific and technological challenge
for the space sector.

The Moon is becoming one of the pri-
mary destinations for space exploration, and
every country has an opportunity to reach
the lunar or cislunar environment and build
the necessary expertise.

If we let that opportunity pass now, it will
be difficult to catch up 10 or 20 years from
now. The telescope will have several mis-
sions, including observing flashes produced
when meteoroid-stream particles strike the
lunar surface. Because the Moon has no at-
mosphere, we want to build a statistical re-
cord of those impacts. The work is especially
timely because the United States and China
plan to build lunar stations by 2030.

We also plan to monitor asteroids that
are difficult to detect from Earth. Many ap-
proach from the direction of the Sun and are
therefore picked up relatively late by ground-
based systems.

Another mission is Space Traffic Man-
agement. Projections suggest that by 2030
there could be several launches to the Moon
every day. Elon Musk, for example, has spo-
ken of something close to routine transpor-
tation between Earth and the Moon. Yet
SpaceX is only one participant; NASA, India,
China, Russia, and others also have lunar
programs. Managing that traffic is already
becoming a serious issue.

Space Traffic Management is already a
major concern in near-Earth space, and it
will become equally important around the
Moon. As activity in cislunar space increases,
debris will accumulate there as well.

With no atmosphere to burn it up, that
debris will persist. Knowing the location of
objects on and around the Moon will be es-
sential to preventing collisions.

We are currently in the project’s first
phase, defining the spacecraft architecture
and technical requirements. The spacecraft
will carry a 20-centimeter telescope and a
10-centimeter-aperture imaging camera.

We plan to begin the next phase-the
engineering-model phase-in 2027. We will
translate the conceptual design into an engi-
neering model and conduct ground testing.
The space center outside Astana has nearly
everything we need, including thermal-vacu-
um chambers and vibration test stands.

With stable funding, we expect to be
ready to advance to the project’s subsequent
stage by 2032.

This is both a formidable challenge and
an ambitious goal. Our institute already
has a network of ground-based observato-
ries, decades of experience, and vast data
archives. We expect a space-based compo-
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nent to join that infrastructure in the near
future.

We are not setting out to build another
Hubble. This is not a 1-, 2-, or 3-meter tel-
escope; it is a spacecraft with a 20-centimeter
aperture. The aperture is the diameter of the
primary mirror, and a telescope of this size
collects roughly 800 times as much light as
the human eye. Even so, its scientific objec-
tives matter not only to our institute, but to
astronomy as a whole.

- FAl is a significant and highly capable
part of Kazakhstan’s space sector, and you
clearly have your own vision for its future.
What would you recommend, and what
should the sector prioritize now?

— I would like astrophysics to remain one
of the country’s scientific priorities, as it is
today.

I appreciate the fact that the entire sector
supports Kazakhstan’s orbital telescope pro-
ject. No one is standing in our way; people
are helping us. I am impressed by this kind of
support and attitude of the aerospace indus-
try leaders towards astronomy.

We certainly need more specialists. Just
compare the size of NASA’s workforce with
that of our Aerospace Committee. More

KocMuueckne nccnegoBaHust u texHonorum /2/ 2026

than five thousand people work at the Lyn-
don B. Johnson Space Center in Houston
alone, where I once worked, while our Aero-
space Committee has only a few dozen. I
would like the committee to grow into a ma-
jor space organization, because it is difficult
to develop an entire industry through such a
small body.

We have talented younger professionals
with enormous potential. They are about 15
years younger than I am, yet many have al-
ready spent decades in the sector and have
built substantial expertise. They can accom-
plish a great deal. Kazakhstan has Baikonur,
an assembly and testing complex, space in-
frastructure, satellites, and research institu-
tions.

We also need a launch vehicle of our
own. Several organizations in Kazakhstan
have been developing rocket technologies for
years.

Launching satellites on someone else’s
rockets is extremely expensive, so we need
our own. Building that capability will require
many engineers and technical specialists.
This is part of Kazakhstan’s future: new ex-
pertise and new relationships with interna-
tional partners.

A domestically developed launch vehicle
would also have commercial potential, allow-
ing Kazakhstan to earn revenue from launch
services.

Rockets have been launched from Ka-
zakhstan for nearly 70 years, so the associ-
ated launch operations are well established.
We understand conditions on the ground
and in the airspace, and we know the drop
zones for spent stages. We should make use
of those advantages.

Kazakhstan has no direct access to the
sea. That is certainly a disadvantage. But we
do have a gateway to the sky—one that has op-
erated for decades, has been proven in prac-
tice, and has real commercial value.

We have many of the necessary pieces,
but not yet a complete end-to-end capability,
from project design through satellite launch.
Several links in the chain are still missing,
and we need to create them.




- We are seeing some troubling trends
in public attitudes: rejection of scientific
achievements, superstition, and at times
outright anti-scientific thinking. How do
you view these developments? How do you
respond to them?

- Calmly. I am used to it by now. Ar-
guing in such cases is usually pointless; for
some people, personal convictions carry
more weight than scientific knowledge.

In my view, the deeper problem is the
quality of education and a lack of critical-
thinking skills. In a secular society, personal
religious beliefs should be kept separate from
questions that can be tested through scien-
tific methods.

I also value the fact that Kazakhstan’s
Constitution defines the country as a secular
state.

On the positive side, new universities
with engineering programs are opening in
Kazakhstan, and leading universities from
around the world are establishing branch
campuses here. That is a major step forward.

Engineering and basic science rest on
experiment and verifiable evidence. Society
needs to place greater value on high-quality
education and learn from successful practic-
es in developed countries.

Family upbringing matters as well. What
often stopped me from making a rash deci-
sion was the thought that my mother and
father would not approve. Parents, I believe,
have an enormous influence.

- Finally, could you say a few words
about the magazine you are speaking with
today?

- Your magazine has been in print for
15 years. That longevity speaks to its stabil-
ity: it consistently publishes engaging mate-
rial while maintaining a recognizable edito-
rial style and visual identity. You also have a
strong editorial board.

Space Research and Technology keeps
readers informed about developments in
Kazakhstan’s space sector and around the
world.

It combines interviews with strong ana-
lytical reporting. It is always valuable to hear
experts explain where the field is headed.

Your analysis is grounded in facts rath-
er than speculation. Readers can quote and
cite the magazine with confidence because
it gives a platform to authoritative experts. I
consider it the leading publication on space
research and technology in Central Asia to-
day. ]
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Jlio60Bb K 3B€34aM KaK ceMerHaa uepTa,

unu Macwrtabupyemas ceTb Ha3eMHbIX ONTUUECKUX TeneckonoB Kasaxcrana
AN KOMNNEKCHOI0 MOHMTODMHIA M aHANM3a KOCMMUECKUX OOLEKTOB C
MCNONb30BaHMEM NepeaoBbIX TEXHONOTMIA U MERAYHANOAHOIO B3aUMOACHCTBHA

Korga Mbl cMOTpUM Ha 3Be3gHOe HeOO,

Ka)KeTCsI, 9TO caMble BaKHbIE OTKPBITHS CO-
BEPIIAIOTCS I7[e-TO OYEeHb JIaleKo — Ha II0-
mankax NASA, ESA niu B kpynHeimmx Mu-
POBBIX 06CEPBATOPUSIX.

Mexny TeMm KasaxcTaH yxe JaBHO SIBJLIA-
€TCs1 YaCThIO ITOOATBHOTO ACTPOHOMUYECKO-
ro coobmecrsa. Hamm ydeHble MCCIenyoT
raJIaKTUKM, HAOIIONAOT 3a ITOTEHIMATbHO
OIIACHBIMM acTEePOMAAMM, pabOTAIOT C KPYII-
HeJIIMMY HayYHBIMU LIeHTpaMy Mypa U ro-
TOBSITCS K CO3[JAHIIO IIEPBOT0 Ka3aXCTaHCKO-
r0 OPOUTATIBHOTO OKOJIOTYHHOTO TeJIeCKOTIA.

O npouuiom, HacTosIeM 1 Oy ayIieM oTe-
YeCTBEHHON acTpPOQU3UKU MBI IIOTOBOPU-
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JM C JUPeKTOpoM AcTpodpu3ndecKoro MH-
cturyta umenn B. I'. ®ecenkosa YnHrucom
OMapoBbIM.

- Yuneuc Tykenosuu, kax évt npuminu
6 nayky? C uezo eéce nauanoco? Baw omeuy,
071 U368eCHBIM COBEMCKUM ACHPOHOMOM,
oupexmopom Acmpoduszuueckozo uHcmu-
myma. Pacckaxcume o e2o ponu 6 eautem
CIMAHOB8NIeHUY KAK Y4eHO020.

- Korza s mpumen B Hayky, Moit oTery
y>e He ObUI JupeKTopoM nHctutyra. OH py-
KOBOZM 1abopaTopuert 3Be3THOM AMHAMM-
K.

Ore1, 6€3yC/IOBHO, OBV Ha MEHs, HO
He HaBsA3bIBa/I BBIOOP npodeccun. Hu Mens,
HU APYTUX feTell OH He 3aCTAaB/LI MATU B
acTpopU3UKy WIM BBIOMPATh KaKylo-11bo
IPYIYIO CIeLMaTbHOCTb. MBI ObUIN CBOOOJ-
HBI B BbIOOpe. B cembe Hac 610 msATEpO, 1
KK/IbII  OIpefie/IMICA  CaMOCTOATE/IbHO:
KTO-TO CTajJl OMOJIOrOM, KTO-TO IOPUCTOM,
KTO-TO apxuTeKTopoM. Mos cectpa I'yibpHa-
pa, KaK oTell 1 51, BbIOpasa aCTPOHOMUIO.

Oter; pyKOBOAWI OOJIBIIVM HayYHBIM
MHCTUTYTOM. OH, K CTIOBY, BO3IJIaBJIA 9KC-
NeAVINI0 IO MOMCKY MecTa Ajid Oymyuieit
obcepBatopun Accol-Typrenb B 1960 ropy.
Ee crpomrenbcTBO Havyanoch B cepenyHe
1970-x, KOrjja OH y>ke ObUI JVPEKTOPOM VH-
crutyTa. SI, KOHe4YHO, HabTIofasl 3a IPOeKTa-
MU OTLA.

B te rogpr CCCP 6b11 3aKpBITON CTpa-
HOI1, II03TOMY MHOCTPAHI[eB IIPUEe3KaIo He-
MHOro. OfHaKoO y4eHble-acTpO(U3NKI TIPU-
e3>Ka/IM: Hallla HayKa Bcerfa ObUIa OTKpbITA
mupy. Pogurenu 6panu MeHs ¢ coboii Ha Ta-
KJie BCTPEY.

B 1981 ropy cropma npuesxan Buxrop
AmO6apiyMsH - BBIAIOIIMIICA COBETCKMI
actpodusuk. [ToMHI0, Kak POUTENN OTIIPO-
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Bacynmii I'puropbeBird @ecenkos (1889-1972) — coBeTckuit acTpo-
HOM, OJIVH U3 OCHOBOIIOJIO)XHMKOB acTpodusuxy, akagemuk AH CCCP
(1935), akamemuk AH KasCCP (1946).

B 1911 romy okoH4mn XapbKOBCKMIT YHUBEPCUTET, IPOIODKIT 00-
yuenue B Copbonne (Opanuns), rae B 1914 rogy 3amyuTi JOKTOPCKYIO
AyCcCepTALIO.

DeceHKOB OBUT OTHUM U3 CO3fiaTesneil u aupeKTopoM Poccmiickoro
acTpoHOMMYecKOro nHcTuTyTa (1923-1930), mosgHee — AcTpoHOMMYe-
ckoro uHctutyra uM. I1. K. llItepubepra (1936-1939).

OH ocHOBanm ACTpopU3NYeCKIiT UHCTUTYT B AJIMaThl, KOTOPBIII Celi-
Jac HOCUT ero ums, n obcepatopuio Ha Kamenckom mmato. B pasnoe
BpeMs1 pykoBogul ActpoHomudeckum cosetom AH CCCP n Komnre-
toM 1o Mmeteoputam AH CCCP.

Ina my6nukanym pe3ynbTaTOB aCTPOHOMMYECKMX MUCCIIeTOBAHUI

DeceHKOB B 1924 rofy ocHOBaI «ACTpOHOMUYECKNII )KypHasl», OTBETCTBEHHBIM PElaKTOPOM KOTOPOTO
ocrasajcs 1o 1964 roga. JKypHai momy4dmn MupoBoe pU3HaHue.
B yectp PecenkoBa HazBaHbI KpaTep Ha JIyHe n Masnas maHera (2286) ®eceHKOB.

CIIV MEHS C 3aHATUI B IIIKOJIE, YTOOBI 51 MOT
IIO3HAKOMMUTDCSA C HUM.

Kpome Toro, s1 poguics 3fech, B TOPOAKe
Y4eHBIX pAfIOM ¢ obcepBaTopueit. JTa cpefa
OKas3aJla Ha MeH: CIJIbHOE BIIMSAHUE.

B 1994 ropy s ¢ orimuneM okoH4NT a-
Ky/IbTeT IPUK/IAJHON MAaTeMAaTUKM U MeXa-
Huky KasHY nmenn Anp-®apabm no crienn-
anmpHOCTU «MexaHnka». Ham oueHb moBesno
¢ mpenopaBarensaMu. UToObI MOMyIUTD IA-
TepKy, Halo OBUIO B JEBATb yTpa 3aliTV Ha
9K3aMeH, HallpuMep II0 MaTeMaTU4eCKOMY
aHa/M3Yy, 11 BBIITU B IeBATb Bedepa. OgHOTO
OTBeTa Ha 3K3aMeHAlMOHHBIN OumIerT ObLIO
HEJOCTaTOYHO: TPeOOBAIOCh OTBETUTH ellje
Ha MHOJXXECTBO BOIIPOCOB M YMeTb pelIaTh
pasHbIe 3a7a4ll.

ITo oKOHYaHMM yHMBepCUTETa IO pac-
Ipefie/IeHNIO s IOl B ACTpOdU3NIeCcKIit
uHcTUTyT. [Tom pykoBomcTBOM mpodeccopa
EBrennsa Anexcanpgposuda Mankosa B 1999
Tofly s 3alUTUI KaHIUAATCKYIO HMccepTa-
VIO 10 3BE3[HOI JUHAMIKE.

Bonblnoe BaMsAHME Ha MeHS Kak Oymy-
IIer0 Y4E€HOTO OKas3alyM ¥ [Apyrue yYeHble.
Cpenn Hux — npodeccop IMMaHynt Brb-
KOBVICKMIA, BBIJAIOIINIICSA acTpOPU3UK, U3-
BECTHBIII JjajieKo 3a npefenamu KasaxcraHa.
OH TO3HAKOMWI MeHs C Y4eHbIMU ACTpO-

HOMMYECKOTO BBIYMCIUTETBHOTO WMHCTUTY-
ta [eiienbbeprckoro yHmsepcurera (I'ep-
MaHus). B ux umcne — npodeccop Paitnep
[lmypueM, y4eHbllI MUPOBOIrO YpOBHA. MbI
[0 CHX ITOP aKTMBHO COTPY/IHNYAEM.

- Hasosume ocnoenvie éexu ucmopuu
Acmpodusuueckozo uncmumyma. Kax ezo
ponv u 3HaveHue MEHANUCH CO 6pemeHem?

— Vlcropusa actpoHOMUM ¥ aCTPODUBUKY
B Kasaxcrane Haganace B 1941 ropmy. Actpo-
HoMbI 1 acTpodusukyu Coserckoro Corosa
TOTOBWINCh HAOMIOfaTh COMHEYHOEe 3aTMe-
HI1e, KOTOPOe MO>KHO ObI/IO YBUJETb B A/IMa-
Are 21 cents6ps 1941 roga. Ito 6bUIHN TIEp-
Bble MecA1bl Bennkoi OTeyecTBEHHOI BOI-
HBI, HO 9KCIIeIMIIVIO IOATOTOBWIN €Lle [0 ee
Havaza. HecMoTpsa Ha TsXe/moe BpeMsA, OHa
COCTOANACh IOJ, PYKOBOACTBOM Bacwmma
DeceHKoOBa, JUPEKTOPAa ACTPOHOMIYECKOTO
nHcTuryTa uMenn llrepubepra MI'Y.

[IpnexaBumie acTpOPM3MKM  PeIININ
OCTaTbCA 371eCh ¥ IMPOJO/DKUTD MCCIeloBa-
HMA. B oty rogpl popMupoBanach HaydHas
nHdpacrpykrypa Kaszaxcrana.

B 1946 ropy 6bUIO IPUHATO pelleHNe O
cosmanuy VIHCTHTYTa acTpoHOoMun n pusn-
k1. B 1950 rogy oH cTan HasbIBaTbCA ACTpO-
¢dbusnueckum, a k 100-netnio GeceHkoBa MH-
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CTUTYTy IpucBOMIN MM:A ydeHoro. Kcrarm,
BIIOC/IEZICTBUI U3 HETO Bblfenuics eme VIH-
CTUTYT SI/IepHOI PUBVKIL.

Buauvane A®VI® 3aHuUMancA MUCKIIOYN-
TEe/IbHO HAOJIOATeNIbHON  aCTPODUIUKOIL.
braropapsa ®eceHKOBY crofia mpuUBe3NN Hep-
BBIJI MEHMCKOBBIII TE/IECKOIl, HA KOTOPOM B
1969 rony oTKpbly KoMeTy 67P/Yypromosa -
I'epacumenxko. Ona crana nenbio Muccuu ESA
«Poserra»: ammapar 3amycTMiu K KOMeTe B
2004 ropy, a B 2014 rofy mocafo9HbIi MOIY/Ib
COBepIINI IIOCAIKy Ha ee IIOBEepXHOCTb. ITO
OBUI YHMKA/IBHBIN 9KCIEPUMEHT, [TO3BOJINB-
NI UCCIefI0BATh KOMETY HEellOCPeNCTBEHHO
C IOBEPXHOCTY U MOMTYYNUTD JaHHbIE O IIPOMC-
xoxjieHnyt COTHeYHOM CYCTeMBI.

Bo Bpemena Cosetckoro Cow3sa yuyeHble

Aenmciok 3., OMapos T., pagHpIx 06CEpPBATOPUIT MOINIM TIPUEIKATH
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2, AMBapuyMsH 1 ap.
Accbl, 1981

APYT K APYTY /I IPOBeNeHN HaOTIOleHMI,
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U K HaM TOXKe IpuesXaau MUCCIefoBaTe-
. ITo mepkam toro Bpemenu ADVID 6Obin
OYeHb XOPOILO OCHAILEH.

C koH1a 1950-X rofioB mapasienbHO Ha-
Yaji0 Pa3sBUBATbCA TeOpeTNYeCcKoe HaIpaB-
TIeHNe — 3Be3/iHas JUHaMMKa.

B 1957 ropy c baiikonypa samycTuim
HEePBbIN MCKYCCTBEHHDIN cmyTHUK 3emun. C
9TOr0 BpPeMeHM MHCTUTYT IPUCTYINUI K JC-
CNIEJOBAHMIO OKOJIO3€MHOTO IPOCTPAHCTBA,
[JIaBHBIM 00pa3oM C IIOMOIIbIO IINPOKO-
YTOIbHOTO MEHMCKOBOTO TEIECKOTIA.

OpHoll U3 I7aBHBIX BeX B MCTOPUU Ha-
II€T0 MHCTUTYTA CTAJI0 CTPOUTENIbCTBO HO-
BOI1 obcepBatopun. B konue 1950-x ropos
CTaZio OYeBUJIHO, 4TO obcepBaTopus Ha Ka-
MEHCKOM IUIATO PACIONOXEHA C/INLIIKOM
0/IM3KO K TOpOJY: TOPOJICKast 3acBeTKa Me-
mana HabmogeHusAM. IlosToMy Hadamuch
IOMCKM HOBOTO MeCTa C y4eTOM aCTPOKIIMN-
MaTa ¥ IPO3PAYHOCTH BO3ZyXa.

B 1960 ropy rpymnmna MoyofbIX y4eHbIX BO
I7IaBe C MOVMM OTIL|OM, KOTOPBIl TOTfa ObLI
M/IQ[IIMM HAay4HBIM COTPYZHMKOM, OTIIpa-
BI/IACh B CTOPOHY Iato Accel-Typrenn. B
pe3y/bTaTe OHU BBIOpAIM MeCTO, Ifie Cerofi-
HS HaXO[UTCS OfHA M3 JIY4YIINX 0bcepBaTo-
puii, u3BecTHasA flajieKo 3a npepenamu Ka-
3axcTaHa.

B konne 1970-x rojoB Ha4anoch CTPoO-
uTenbcTBO obcepBaropun Accel-TypreHs.
ACTpOHOMMYECKMIT COBET AKajleMUM HayK
CCCP opo6pus yCTaHOBKY TpeX TeeCKOIIOB
— METPOBOTO, II0J[yTOPaMeTPOBOTIO 1 2,6-Me-
TPOBOTO, YTO IO3BOJIM/IO MIOTYYUTh HEOHXO-
AuMoe (pMHAHCUPOBaHIE.

VI3 apXuBHBIX [JOKYMEHTOB MHCTUTYTa
cnenyer, 4yTo Tyken burammesnu Omapos
BBICTYIIA/ Ha ACTPOHOMUYECKOM COBeTe
Axagemun Hayk CCCP, xoTopblit mopgep-
XaJ IprobpeTeHne ! YCTAaHOBKY TpeX Tesle-
cxomnoB. CpeJicTBa BBIJIE/IMIM Ha METPOBBIN
HeMmenkuii teneckon Carl Zeiss, momyropa-
MeTpoBblil Teneckon LOMO (Jlenmurpap-
CKOTO OITMKO-MEXaHN4eCKOTO O0BbennHe-
HUA) U 2,6-METPOBBIIL TEIECKOIl COBETCKOTO
IIPOM3BOJCTBA.

Tykeny OMapoBy yfaioch MOCTPOUTD U
BBECTH B 9KCIUTyaTaI[M}0 METPOBDIN TEIECKOII




Carl Zeiss, a Taxke IPUCTYINUTb K CTPOU-
TeJIbCTBY HOTyTOpaMeTpoBoro. Crepyrommit
OVIPEKTOP YacTMYHO 3aBEPIIN/I €ro CTPOMU-
TETbCTBO, OMHAKO 13-32 SKOHOMUYECKUX U
OpTaHM3AIMIOHHBIX TPOOIEM TeeCKOI OCTa-
BaJICsl B TaKOM cocTostHuM f1o 2017 ropa.

Honroe BpeMs He y[aBalOCh pPELINTD,
KaK 3aBepIIUTb IpoekT. K cuacTpio, Hamm
MH)XXeHepbl BO IM1aBe ¢ MakcumoM Kpyrospim
00cC/e[oBaMy YHUKAIbHOE 3€PKaIo M yCTa-
HOBWIN, 4TO 3a 30 71€T OHO He MCIOPTUIOCH.
CrenmanucTsl OYUCTUIM €T0, YCTAaHOBUIN
HOBYIO 3JIEKTPOHUKY ¥ MOJI€PHM3VPOBAIN
MeXaHUKy. bosblioit BkIasi B MOfepHU3a-
LIMIO ¥ OCHAIIeHMe ONTUYeCKNIMY CPeNCTBa-
MU ¥ MX aBTOMAaTM3al[Mell 3a IIOCeqHIe
rogpl caenan MakcuMmoM KpyroebIM M ero
KOJIIETaMM.

CeroilHA B KOCMMYECKON OTpaciayu Io-
SABUINCH IPOEKTbI, KOTOpPble CYIeCTBEHHO
HOBVA/I Ha PasBUTHE MHQPPACTPYKTYPEI
obcepBaTopun Accel-Typrenb. OHu cBs3a-
HBI C co3faHmeM u passutueM B Kaszaxcra-
He CHUCTeMbl KOCMMYECKO} CUTYallIOHHON
OCBEIOM/ICHHOCT!: HaOJIofleHNeM 3a CIyT-
HUKaMU U 0O'beKTaMy, COMVKALMMUCH C
3emselt, — acTepoujjaMy U KOMeTaMM, IIO-
TEeHI[MaIbHO OTIACHBIMU JIJISI TUTAHETHI.

A®DVI® BXOgMUT B pAR MeXIYHapONHBIX
opranmsanuit, B ToM uyucie B CeTb 10 mpef-
YIPEXIEHNI0 aCTePOMAHOI OIACHOCTY IIOf
srupgoin OOH (www.iawn.net). MbI mocro-
SIHHO TIOZiTep>KIBaeM CBsI3b CO BceMu obcep-
BaTOPUAMU MIUpa, BXOJALIUMU B 9Ty CTPYK-
TYpYy.

B 2022 romy Mbl BIlepBble IIPOBEIN HA
HOTyTOPaMETPOBOM Te/IeCKOIIe YCIIEIIHbIe
HaOJIIoZIeHNsI B PaMKaX 9KCIepUMEHTa II0
KOHTPO/IMPYEMOMY CTO/IKHOBEHUIO KOCMM-
YeCcKOTo alrapaTra ¢ CUCTEMOIl acTepouioB
HOumum - Oumopdoc. Lenbio saxcriepumeHTa
Obl/Ta TPOBepKa IMIIOTE3bl O TOM, MOXKET JIN
CTO/IKHOBEHI€ U3MEHUTb OPOUTY HeOECHOTO
Tesa.

Mpl mony4mny HaHHbIE, KOTOpPbIE BIIO-
cinepcTBuM ObUIM omyOnmuKoBaHbl. Komau-
na NASA, opraHmusoBaBIlasi 3KCIEPUMEHT,
OYeHb BBICOKO OIleHWIA pe3y/IbTaThl HAIIMX
HaOJTIOEHNIA.

04N N KOCMOC

Kocmmmueckas CUTyallUOHHAA OCBEITOM/IICHHOCTDh

(Space Situational Awareness, SSA) — 9T0 KOMIIIEKC TeX-
HOJIOTMIA, CUCTEM ¥ YCIYT i OOHAPYXKEHUSI, OTCIIeXK -
BaHV U aHa/IM3a OOBEKTOB U SIBJIEHNIT B OpOUTaIbHON
cpene 3eMII.

OHa BK/II0OYaeT MOHUTOPVHT JIefICTBYIOIIUX CITyTHM-
KOB, KOCMIYECKOTO MycCOpa U IOTE€HIMATbHBIX PUCKOB
CTOJIKHOBEHWII, a TaKXe IPOTHO3MPOBAHME SIBICHMUI
KOCMMYECKO1 IIOTOfibl, KOTOpPbIe MOTYT IIOB/IVATD Ha pa-
00Ty CITyTHUKOB.

Tpagunmonno SSA ommpaercs Ha [JaHHBIE ONTH-
YeCKMX Te/IeCKOIIOB, Pafy0IOKAlYIOHHBIX KOMIUIEKCOB
U KOCMMYECKUX CEHCOPOB, a [UIsi pacyera TPAeKTOPMIt
00'bEKTOB MICIIO/Nb3yeT METOABI OPOUTAIBHOM MEXaHUKMI

U MaTeMaTU4ecKoy GpuabTpanum.

CerofiHA B COTPYZHMYECTBE C APYTUMU
CTpaHaMU YCIIELTHO Pa3BMBaIOTCA BBIYMCIIN-
TelbHasA acTpodu3NKa ¥ 3Be3[Has JVHAMU-
Ka. Y Hac OJVH M3 Jy4lINX CYIEepKOMIIbIO-
TE€POB: HA HEM MbI MOJENVPYEM 3BOJIOLUIO
3Be3MHBIX CcucTeM U Bcemennoit. B koHile
rofla 3a CYeT KUTAMCKOrO I'PAaHTA IOMY4UM
HOBBIl CYIIEPKOMIIBIOTEP, KOTOPBI CTaHET
OofHUM 13 nTyumux B KasaxcraHe jjia Hayy-
HBIX MCCIeOBAHUIA.

- Kaxue 3adauu pewarom cynepxom-
notomepuoi?

- Camble pasHble. B nepByio ouepenn cy-
IIePKOMIIbIOTEp HeoOXOuM Hab/IoaTeNb-
HOU acTpoU3MKe /I XpaHeHMsT, 00paboTKu
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BmecTe ¢ konneramu
13 HaumoHasnbHo
ACTPOHOMMUYECKOW

obcepsaTtopun Kutas

(npod. Li Shou

1 noctaok. Kai Wu n
npoceccop

Rainer Spurzem)

N [OKTOpOM [leHncom
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OpuHbIM
y CynepKoMmrbloTepa
B ADVO

¥ aHa/1u3a JaHHbIX. OH TaK>Xe UCIIOIb3yeTCs
JUISL pellieHNns 3afiad TeOPeTUIecKoil acTpo-
¢usukn. Mbl He 3aHUMaeMcsl aOCTPaKTHbI-
MM pacdeTaMy, a CTPOVM MOJIe/IN Ha OCHOBE
HaOJTIOfIeHNIT 3a 3Be3[HBIMU CKOIUICHUAMIL,
aKTUBHBIMI SIIPaMU TalaKTHK U pacipefe-
JIeHNEM TEMHOJ MaTEePUNL.

BakHO, YTO 9TM 3aflauyM MBI pelIaeM
BMecTe ¢ Kouteramu u3 Kwuras, epmanum,
Yxpaunsl, Poccun u CIIIA. B mpomtiom rogy
MBI 3aK/TIOYWIN COTTIalleHne ¢ VIHcTuTyToM
actpoHomun 1 nHbopmatuku anuiickoro
yuusepcurera (KHP) o cospannn coBmect-
HOJ 1a00paTOpUNU BBIYMC/IUTENbHBIX TEXHO-
normit. K IpoekTy Takxe IPUCOEAVHUTCSA
HannonanpHas actpoHoMIdyecKkas obceppa-
topusa Kuras.

Ha sape AOVI® y4eHBIM CTapILETro Io-
KOJIEHVS I paboThbl ObUIM HY)XHBI PYdKa,
KapaHzam u 6ymara. CerofHsa 3TOro Hefio-
CTaTOYHO: 3aJa4M CTAIN CIOXKHee, TpeOyIoT
MacCIITaOHbIX [TapajIeIbHBIX BBIYNCIEHUIT 1
0O0pIINX XpaHWINI JaHHBIX. Bee 3TO 0be-
CIIEYMBAIOT CYIIePKOMIIBIOTEPHI.

B o6cepBaropun Accol-Typrenb Mbl
MOXKEM 33 HOYb CT€HepUpOBaTb [0 OJHOTO
Tepabaiita AaHHBIX. [ToaTOMy ceropHs He-
06xomMMoO yMeTb paboTaTh € OOMBIINMMU
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JAaHHBbIMM, MAallIMHHBIM O6Y‘-IeHI/IeM " JICKYC-
CTBCHHDBIM MHTEIJIEKTOM.

- B Kasaxcmane mHO20 2080psam o
noooepsxke HUOKP u mano - o ¢ynoa-
menmanvhoii Hayke. Kax o6cmosam oena c
dunancuposanuem ADPHD? [Jocmamouna
71U 20€Y0apCcmEeHHAsT H000ePHKA 6 PAMKAX
npozpammHo-uese6020 U 2Panmoeozo Pu-
HaHcuposanus?

- Ecnmu cymnth mo cnmoBaM HEKOTOPBIX
KPUTUKOB, CUTYAIV IUIaYeBHAS: AKOOBI Hay-
KU HeT 1 Hu4ero He mpoucxoant. Ho yxxe geT-
BepThIll Tof; B KasaxcraHe felicTByeT 3aKOH
0 TopepXKe (YHZaMEHTa/IbHBIX HAayYHBIX
UICCTIEIOBAHNUI, B PaMKaX KOTOPOTO MHCTU-
TYT HO/Ty4aeT TapaHTUPOBAHHOE PEryIApHOe
¢unancupoBanye. OCOOEHHO Ba)XXKHO, YTO B
3aKOHE O HAYYHO-TEXHOIOTMYECKOI IIONMN-
TYIKe TIepediC/IeHbl HallpaBjIeHNs, KOTOPBIM
HeoOX0MMa IOCTOSIHHAS IOJiep>KKa Tocy-
[apcTBa, U CPefy HMUX €CTb aCTPOHOMMUA U
acTpo¢usuka. ITo TaKKe MOB/IUAIO Ha NIPK-
TOK MOJIOAEXM B Haul VIHCTUTYT.

Takoe ¢uHaHCHpPOBaHME MBI MOTydaeM
y>Ke 4eTBepTbIil rofi. Majo KTo 3HaeT, 4To
JaJIeKo He B KaX/Oil CTpaHe aCTPOHOMMSA I
acTpodu3uKa IpsAMO YIOMIHAIOTCA B 3aKO-




He. IIpy 3TOM mpaBo Ha (pUHAHCHPOBaHIE
HeoOXOIVMO ITOATBEP>KAATh Pe3y/IbTaTaMIU —
U MBI VIX IIOKa3bIBaeM.

- ADUD sedem wupokoe mexnoyHapoo-
Hoe compyonuuecmeo. Kaxue npoexmuot vt
peanusyeme coémecmHo c 3apybexHvimu
napmuepamu? Yem uncmumym unmepecen
UHOCMPAHHBIM KOle2am?

— Yro6b! pasBuBaTh HayYHOE COTPYRHMU-
4eCTBO C 3apyOe)XHBIMU IIapTHEpPaMy, HAIIN
COTPYIZHUKN JOJDKHBI IyOIMKOBAaTbCA B aB-
TOPUTETHBIX W3[IAHMAX, VHAEKCUPYEMBIX B
6asax Scopus 1 Web of Science.

Hay4nple >KypHa/mbl pacHpenensaioTcsa
o kBapTuwaM Q1, Q2, Q3 u Q4. V ydeHbIx
AcTpousnueckoro MHCTUTYTa MHOTO IIy-
Ommxanuit B xypHamax Q1 u Q2, To ecTb B
M3JAHMAX C BBICOKON LMTMpyeMocTpio. Ilo
3TUM IOKa3aTeIAM Cpelyt HayYHBIX MHCTH-
TyroB KasaxcTaHa Mbl BXOJUM B JeCATKY
ny4qmux. Ecim ske yauThIBaTh Bce KBapTUIH,
TO 3aHMMaeM MeCTo cpepgu 12-13 Bepymux
HAYYHBIX YIPEXKEHUI PEeCITyOINKIL.

Kpome Toro, obcepsatopust Accel-Typ-
reHb JMeeT OTIMYHOe reorpapudeckoe Io-
JIO>KEHME Y YHUKA/IbHBIN acTpoxayMat. Hamm
00cepBaTOpPUI 3aMIOTHAIOT JOTOTHO-BPEMEH-
HOJI pa3pbIB MEX/ly HayYHOI NHQPACTPYKTY-
poit EBponbl 1 AMepuKy, 4TO O4eHb BaXKHO
JUIA HeNPepbIBHBIX HAOJIOfIEHNIT B peXuMe
24/7.B aTOM OTHOIIEHVN Hallla 06CepBaTOPUA
YHUKaJIbHA /1 yYeHBIX Pa3HbIX CTPaH.

- Kakxue npoexmvr naubonee eaxcHvl
071 8ac 6 chepe mexn0yHapooHoli Koonepa-
uuu?

- Y Hac MHOro IpOEKTOB B 001acTu
KOCMMYECKOI ~ CUTYaIlIOHHOJ ~ OCBEJJOM-
JICHHOCT): HAO/MIOJeHNIT 32 OKOJIO3€MHBIM
IPOCTPAaHCTBOM 1 acTepoupamu. EcTb He-
CKOJIbKO COITIALIEHUI 110 BBIYMC/IATETbHON
acTpodu3suKe U 3Be3HON AMHAMIKE.

B npomnom ropy B [lanmitckoM yHUBep-
CUTeTe MBI CO3TaMM AJIbSHC acTPOHOMMYe-
CKMX MCCIefioBanmit 1 obpasosanus llenko-
Boro mytu. Ero yupepnrenamu cramm fecaTb
rocygapcts Asun u Esponbr: Kuraii, ['epma-
Hus, I0xHas Kopes, Kasaxcran, Hupepnan-

Iopl, Y3b6exkucrad, VHponesus, Kambomxa,
Bemukob6purannsa n Asctpusa. S aBnAroch
BlIle-TIPE3UIEHTOM ajibsiHCa. JTa Hay4dHas
1aT¢opMa Co3IaHa J/I Pa3BUTUA COBMECT-
HBIX KOCMMYECKMX NCC/IeloBaHMIL, cCymep-
KOMIIBIOTE€PHBIX BBIYMCIEHNUI ¥ HOATOTOBKI
KaJIpoB.

B aTOM ropry KoH(pepeHIA ambsSHCa IIPO-
m1a B TanikeHTe, B ClefyolieM rojfy OHa co-
croutcs B AzepOariikaHe.

Hamm Monozible yyeHble IONTy4ar0T MHO-
IO TPAaHTOB Ha CBOM IIPOEKTHI. B paMkax atux
T'PaHTOB MHCTUTYT COTPYIHMYAET C KOJI/Iera-
mu u3 Vicmanun, ['epmanun, Kuras, Ykpan-
oL, Poccun n CIIIA.

Hanpumep, u3BecTHble yKpamHCKHe
acTpo(U3NKN MHOTO JIeT pabOTAIOT C HaMIL.
C npodeccopom Ilerpom bepunkom Mer pa-
6otanmu B 'epmanum 25 ner naszap. Cerop-
Hs OH paboraer B Bapmase, B IJentpe Ko-
NepHMKa, a Mapuna Vinenko - B I'maBHOI
acTpoHOMMYecKoil obcepBatopun B Kuese.
3a mocnefjHMe IATDH JIeT OHM IpUe3 I K
HaM TpU-4yeThIpe pasa.

- Cywecmsylom 0ee KkpatiHue mouku
3penus. O0HU cuumaom, 4mo 603MONCHO-
cmu HA3eMHOIL menecKonuu ewe He ucuep-
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rnaBsoi NASA

C Yapnb3om BongeHoMm,
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Omapos T.
BbicTynaet 8 AONO

no crtpoutenscTey O6-
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cepsaTopun B Accax
70-ble roabl

nauvl, Opyzue 2080pAm, 4MmMo menecKkonvl
nopa 3anyckamo 6 Kocmoc. A Kax cuuma-
eme 6v1?

- B mpoutom ropy 6pumm omy6amKoBa-
HBI [IepBble Hay4YHble M300paKeHMsI, MONTy-
4yeHHbIe 06cepBaTopuelt uMmenu Bepol Pyoun
B Ynnn.

Tam ycTaHOB/IEHO YHUKAIbHOE IIpH-
eMHoe obopynoBanue. Kaxayio Houb 00-
cepBaTopusi OOHAPYXKMBAET OT HECKONbKUX
COTeH IO HECKOIbKUX THICSAY HOBBIX 00bEK-
TOB. DTOT HAa3eMHBIII TENECKOI IeHepupyeT
OTPOMHBIe OOBEMBI JAHHBIX, C KOTOPBIMU
aCTPOHOMIYECKOMY COOOIIECTBY HPEACTONT
paborarh ellje JecATUICTUA.

[TooTOMy 51 He NPOTUBOIOCTABIAN ObI
Ha3eMHbIe U OpOUTAIbHBIE TENTECKOIbl: OHNI
[OLONMHAIOT ApyT Apyra. Kocmmdeckue tene-
CKOIIBI TIO3BOJISIIOT HabOmMoAath BcenmeHHyio
6e3 IoMex 3eMHOIT aTMOcdephl, a Ha3eMHbIe
OCTAIOTCs He3aMeHVMMBIMU Ojarofapsi Mac-
mTaby ¥ ZOCTYITHOCTY HAOTIOfIeHNIL.

- He mozy ne cnpocumv o 3apy6GexcHoix
YyHUBepcumemax u HAy4HoIX UeHmMpax, 20e
eéam Ooeenocv cmaxcuposamvca. Kaxoea
mam ammocdepa, uem oHU CUTbHBL?

- Ilo oxoHYaHMM yHmBepcurera s IO-
nan B Kocvmuecknit nenTp nmenn JInupona
I>xoncona NASA B XbiocToHe. I paboran
B OTJe/e OIepalyfOHHOIO IUIAaHMPOBAaHNA
U Ipy30BoIi uHTerpauun 1o npoekry MKC.
Torpma, B Havane 1990-x romos, num mepe-
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TOBOPBI O 3aIlyCKe CTAHLIMM, B KOTOPBIX y4a-
CTBOBA/I MHOTHe CTpaHbl. Kiouesble mepe-
roBopsl Bemuch Mexpay Poccmeit u CIIIA,
HOCKO/IBKY y Poccum 6bU1 6ONBIION OIBIT
9KCIUTyaTalluy OPOMUTATBHBIX KOCMUYECKUX
CTaHIINIA.

VimeHHO TOrfa y MeHsA BO3HUK MHTepecC
He TO/NbKO K aCTPOHOMMM U acTpo¢usMKe,
HO U K KOCMIYECKOJT HayKe: 3TV 06/1acTy He-
Pas3pbIBHO CBsA3aHBI. JTO OBUIO MOe IepBOe
HEIIOCPe[ICTBEHHOE  COIIPMKOCHOBEHNME C
KOCMOCOM.

B 1998 ropay st o6y4ancs B MexxayHapog-
HOM KOCMM4YecKoM yHuBepcutere. OH exe-
TOJHO IIPOBOAMT 0Opa3soBaTe/IbHYIO IIPO-
rpammy Space Studies Program B pasHbIX
CTpaHax MMpa. B MoeM cirydae oHa IpoXoau-
na B Knusnenpe, mrat Oraiio, CIIA.

IToxxamyii, caMbIM Ba)KHBIM 3TAaIllOM
crama Mos pabora B 2001 romy B AcTpo-
HOMMYECKOM BBIYMCIUTEIbHOM MHCTUTY-
te lelienpbeprckoro yHuBepcurera. Tam
07, PYKOBOACTBOM mpodeccopa Paitnepa
[nypreMa s 3aHMMAJICS MOJEIMPOBaHNEM
ILIeHTPa/IbHBIX 00/1acTell aKTUBHBIX Aep ra-
JIAKTHK — B3aMIMOMEIICTBMEM 3Be3Jl C aKKpe-
LVIOHHBIMM [MCKaMU U IIOBefleHNeM Belle-
CTBa BO/IM3N YEPHBIX ABIP.

OTOT ONBIT IOMOT MHE IIOHATD, 4TO 6e3
MEXJYHapOJHOTO COTPYIHIYECTBA B aCTPO-
HOMMM He ob6orituch. HeBosMOXXHO mpo-
BOJUTb Cepbe3Hble MCCIeJOBAHUSA CUTAMU
OJJHOTO MHCTUTYTA: €ro IOTeHLIMana HeJo-
CTaTOYHO. MeXAyHapoJHOe COTpyRHMUe-
CTBO JIO/DKHO OBITh IPUOPUTETOM.

AcTpoHOMMS HMKOTJ]Aa He IIPVMHAIeXKa-
7a OfIHO}I CTpaHe, IOTOMY 4TO BceneHHas
He NeNMNTCA Ha CTpaHbl. JId ydYeHBIX HeT
TPaHMII: OHM OOIIAIOTCSA, CO3AI0T MEXK/yHa-
POZIHbIE HayYHBbIE MIKOJIBI, B pab0Te KOTOPBIX
y4acTByeM U MbI.

- ADOUD coemecmno ¢ CII «T'anam»
pabomaem Had co30aHuem nepeozo Ka3ax-
CMancKo20 opbumanvHozo meneckona. dma
mema 6vi3viédem camvlil HUB0U uHmepec.
Cmodicem nu Mot pewtumo nocmasnieHHy0 3a-
0auy ¢ mouKu 3peHUs pecypcos, Komneme-
uuil u mexnonozuii? Bepume nu 6ol 6 ycnex?




- Ilepen Ha4asoM ITpOEKTa MBI OLI€HIIN,
pacmonaraet nu Konnektus ADVO Heobxo-
OVMBIMM KOMIIETeHIMAMM. 3a IIOC/IefHue
TOZIbI MBI OCBOM/IN PabOTy C COBPEMEHHBIMU
POOOTU3NPOBAaHHBIMY Te/IECKOIIAMI, A B CO-
TPYyZHMYECTBE C AIMAaTMHCKON KOMIaHMel
«AcTpoTexnpn6op» IMPUOOPENN OIBIT B OI-
TUYECKOM TIPUOOPOCTPOEHNI.

Mpl nmomydmnu NIpPaKTUYeCKUII ONbIT U
OCBOMJIM BECh IIUK/I — OT CO3JJaHMA TEIeCKO-
na [0 MONMyYeHMs, aHaaM3a ¥ MHTEpPIIpeTa-
LVY JAHHBIX.

Kpome Toro, pab6oraer Ka3aXCTaHCKO-
dpaHIy3ckasg ~ KocMMdecKas — KOMITAaHMA
«[amam». Ee cmemmammcTsl 3aericCTBOBAaHBI
Ha COOPOYHO-UCIIBITATETBHOM KOMIITEKCe
B AcTaHe, KOTODbIJI IO3BO/AET CO3/aBaTh
CITyTHMKM MacCoil 1o 6 TOHH, a TaKXXe IIpo-
BOJNTDb UX TECTUpPOBaHUe, COOPKy M MHTe-
rpanmio.

Camoe BaKHOe — IepefiTU K KPYIHBbIM
npoeKTaM. MBI IPeIIOKNUIN CO3JjaTh OKO-
JIOTYHHDI TENECKOI, ONMPAsACh Ha OIBIT
Pa3pabOTKIL, TECTPOBAHMA M SKCITyaTalNu
CIIyTHMKOB Ha OKOJIO3eMHBIX OpbuTax. 91O
nepexosi K 6oee CI0)XHOMY TEXHOJIOTMYe-
CKOMY YPOBHIO.

910 daxkTrdecku ganbHMit Kocmoc. Cu-
crema «3ems — JIyHa — CIyTHUK» TIpeJCTaB-
€T co60il OTPaHNYEHHYIO 3a7]a4y TPeX TeJl.
37ech BO3HMKAIOT CIOXKHENIINE BOIPOCH,
CBA3aHHBIE C OpOUTaMM, pafUALMOHHON
CTOMKOCTBIO, TEPMOPETYIMPOBAHNEM U TIPO-
XOXKJIeHMEM PaJIMaljMIOHHBIX ITOSICOB 3eMIIN.
ITO Cepbe3Hblii HayYHO-TEXHONTOTMYECKMUIT
BBI3OB JI/I1 KOCMUYECKOII OTPACIIN.

EcTecTBeHHDBII COYTHMK 3eM/IM CTaHO-
BUTCA OfIHOM U3 ITABHBIX 1ie/lell, M y BCex
€CTb IIAHC BbIATU K JIlyHe m1m B OKOIOMyH-
HOe TIPOCTPAHCTBO M ITIONYYUTb HEOOXOmm-
Mble KOMIIeTEHI[UL.

Ecnum Mbl ceifdac ynycTuM 3TOT IIAHC, TO
gepe3 10-20 jreT HaBepCTHIBATD OYHET CIOXK-
Ho. Termeckon NO/KeH pelaTbh HECKOIBKO
3ajja4, B TOM 4MC/Ie HAOMIOAaTh CTOIKHOBE-
HUA 4acTUI] METEOPOUIHBIX IIOTOKOB C IIO-
BepXHOCTBIO JIyHbl. II0CKONMBKY TaM HET aT-
Moc(epbl, Mbl XOTMM M3y4aTb CTaTUCTUKY
TaKUX CTOJIKHOBEHMIL. DTO OCOOEHHO aKTy-

aJIbHO C y4eToM Toro, 4to k 2030 rogy CIIA
n Knrajl 1aHupyoT CTpOUTb CBOU JTyHHBIE
CTaHIUINL.

MbI Taroke CTaBUM 33afjladyy HaOMIOfaTh
acTepoNfIbl, KOTOpbIe TPYJHO OOHApPYXUTb
¢ 3eM/M, IIOCKOJIbBKY MHOTVE U3 HUX IIpU-
6mypKatoTcs co ctoponbl COJTHIIA U TIOSTOMY
IIO3/IHO IIOTIAJAI0T B II0JIe 3peHMsI Ha3eMHBIX
CHCTEM.

Eme opna 3amaua - Space Traffic
Management. K 2030 romy mnporsHosupy-
10T II0 HECKO/IbKO 3aIlyCKOB K JIyHe B fieHb.
Mnon Mack, HanpyuMep, TOBOPUT €iBa JIN He
0 Pery/IApHOM COOOIIeHNN MeX/y 3eMei 1
Jlynoit. Ho mommumo SpaceX ecTb mporpam-
MmbI NASA, VMnpgun, Kutas, Poccun u gpyrux
YYaCTHUKOB. Y>Ke CerofiHs yIpaBjieHMe Ta-
KJM TpapMKOM CTaHOBUTCS CEPbE3HOI IIPO-
61emoit.

Space Traffic Management - ogHa u3
BXHENIINX 3ajay I/ OKOJI03€MHOIO IIPo-
CTPAHCTBA, I OHA CTAHOBUTCS AKTyalTbHON
mns Jlynel. ITo Mepe pocTa Tpaduka B OKO-
JIOJlYHHOM IIPOCTPAHCTBe TakXKe Oy/ieT HakKa-
I/IMBATbCS KOCMUYECKUIT Mycop.

ITockombKy aTMOChephbl TaM HET, Mycop
He cropaer. [ToaToMy Ba’kHO 3HATD, I7le Ha-
XopATcs 00beKThl Ha JIyHe M BOKpYT Hee,
4TOOBI IIPEJOTBPAIIATD CTOIKHOBEHMA.

Ceriuac Mbl HAXOAMMCS Ha IIEpPBOM 9Ta-
Ile IpPOeKTa: pa3pabaTblBaeM apXUTEKTYPY
U TeXHMYeCcKye TpeOOBaHMA K KOCMIYECKO-
My aImapaTy, KOTOpbIil OyfeT BK/IIOYAaTh
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20-caHTUMETpOBBII Tenmeckon u 10-canTtum-
MeTpPOBYIO KaMepy I/ HabO/IoIeHMIL.

Crnepnyrommnii 3Tall — CO3aHNe MHXeHep-
HOJI MOJJ€/IN — MBI IIJIaHMpyeM HadaTh B 2027
rogy. HeobxoammMo peanns3oBaTb B Heil KOH-
LeNTya/IbHble PeLIeHNsA U IPOBECTU Ha3eM-
Hble MCOBITaHUA. [I71 3TOTO B KOCMUYECKOM
LieHTpe 1oJ; ACTaHOJ eCTb IIPAaKTUYeCK! Bce
HeoOXOJMMOe: TePMOBAaKyyMHbIe KaMepbl I
BUOPAIVIOHHbIE CTEHIbL.

[Ipu crabunpHOM ¢UHAHCHPOBAHMU K
2032 ropy Mbl pacCYMTBIBAEM MIEPENTH K CIIe-
JYIOLIell CTaiuy IPOEKTa.

9TO OJJHOBPEMEHHO CEpbe3HbIii BbI30OB 1
am6uiosHas nenb. Ham mHCTUTYT pacmo-
JlaraeT CeThbI0 HA3eMHBIX HaOTIOfaTeTbHBIX
00cepBaTOpUIL, OONMBIINM OIIBITOM U OTPOM-
HBIMJ MacCHMBaMM JIaHHBIX. Mbl oxxupjaem,
4YTO BCKOpe NHPPACTPYKTYpa MHCTUTYTA JO-
MOJTHUTCA KOCMUYECKMM CETMEHTOM.

M5l He cTaBuM 1epep; coboit 3aady mo-
crpouTh aHanor «Xab6ma». Peub uaer He 0
METPOBOM, [BYX- WU TPEXMETPOBOM TeJle-
cKorre, a 06 anmapate ¢ aneprtypoit 20 caHTu-
METpPOB. ATlepTypa — 9TO AMaMeTp ITaBHOTO
3epKajia; TAaKO}l TeNecKOl cobupaer Hpu-
MepHO B 800 pa3 6osbliie CBeTa, 4eM 4Yesio-
Beueckuii rnas. [Ipu sToMm nepey HUM CTOAT
3aJjaul, aKTyaJTbHble He TOJIBKO J/Is1 HAIIETO
MHCTUTYTA, HO U J/I1 BCEJl aCTPOHOMMUIL.

- AQHUD - 3nHauumas u Komnemenm-
Hasg yacmv Kocmuveckoil ompacnu Kasax-
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cmana. OuesuoHo, y 6ac ecmv céoe 8udeHue
ee pazeéumus. Ymo 6vt 6v1 nopexomenoosa-
Jiu ompacnu, kakue 3adauu 01 Hee celiuac
Haubonee npuopumemnovi?

- 41 xoren 6bI, yTOOBI acTpodmsnka u
JaJIbllle OCTaBaACh B YJC/Ie HAYYHBIX IIPU-
OPUTETOB rOCYAPCTBA, KaK 9TO IPOUCXOANT
CErOJHA.

MHe HpaBUTCA, YTO MPOEKT IO CO3[a-
HUIO Ka3aXCTaHCKOTO OpOUTA/NbHOTO Tesle-
CKOIIa IIOJiIep>KMBAeT BCsSI OTpac/ib: HAM He
IPEIATCTBYIOT, @ TIOMOTaloT. MHe MMIIOHM-
PYIOT Takas Mofiiep>kKa M Takoe OTHOIIEHNe
PYKOBOAUTENEN a9pOKOCMIYECKOI OTPacIn
K aCTPOHOMMIA.

KoHeuHO, HaM He XBaraeT CIeLMa/n-
ctoB. Jloctatoyno cpaBHMTb NASA u Ham
AspoKoCMUYeCKMiT KOMUTET IO YNC/IeH-
HOCTU KafpoB. B ogHOM Tonbko Kocmiye-
CKOM IleHTpe MMeHM JInHpoHa JI>KOHCOHa B
XbIOCTOHE, THe 5 KOIJa-TO CTaXMPOBAJICH,
paboTaioT 60see IATY THICSY CIIEIUATUCTOB,
a B HameM A3POKOCMMYECKOM KOMUTETe —
HECKOJIBKO [EeCATKOB. XOTEI0Ch Obl, YTOOBI
KOMMUTET IPeBPATUICA B KPYIHYI0 KOCMMU-
YeCKyl0 OpraHU3allIo, IOTOMY 4TO OTPacib
CJIOKHO Pa3BUBAaTh CHUIaMyU HeOOJIBIION
CTPYKTYPBHI.

Y Hac paboTarT MOJIOfbIE TIOY C 6OTIb-
M noreHuyanoM. OHU npuMmepHo Ha 15
JTIeT MOJIOXKe MeHs, HO Y>Ke He OIMH JIeCATOK
JIeT TPYAATCSA B OTpAcIu 1 061afaloT HeoO-
XOAVMMBIMM KOMIIETEHIVMAMU. IDTU CIIeLu-
QIVCTBI MOTYT CJIe/IaTh OYeHb MHOTOe. Y Hac
ectb baiikonyp, c6op0qH0-McnblTaTe11ben71
KOMIUIEKC, KOocMM4ecKass MHQPacTPYKTypa,
CITyTHMKY U HayYHbIe OpTaHM3alLl M.

Hawm Takke Hy>kHa COOCTBEHHasI paKeTa-
Hocutenb. B Kazaxcrane ecTb opranusanui,
KOTOpBIE y)Ke He IIepBBbIil TOfl OCBaMBAIOT pa-
KeTHbBIE TeXHOIOTU.

3aryckarth CIyTHUKY Ha 9y>KUX paKeTax
OYeHb JOpPOro, MO3TOMY HaM HYXHBI COO-
CTBEHHble HOCUTEIM. Pa3BuUTHe paKeTHBIX
TEXHOJIOTMII MOTpeOyeT MHOXeCTBa VHXKe-
HepoB U cnenuamucros. Jro Oymymee Ka-
3axcTaHa: HOBble KOMIIETEHIVY VI HOBBIE OT-
HOLIEHMS € 3apyOe)KHBIMY TApTHEPAMIL.

CobcTBeHHas1 paKeTa-HOCUTENTb UMeeT U




KOMMEPYECKNIT TIOTEHIIWAL: MbI CMOYKEM 32-
pabaThIBaTh Ha 3aITyCKaX.

C KasaXCTaHCKOJI 3eM/IM PaKeThl 3aIly-
CKaT oyt 70 JIeT, ¥ COOTBETCTBYIOIME
IPOIeCCHl XOPOLIO 0TpaboTaHbl. MBI 3HaeM
Ha3eMHYIO i BO3JyIIHYI0 0OCTaHOBKY, 3HaeM
PaifOHbI ITaJIeHNA CTYIIEeHE. DTU BO3MOXKHO-
CTV HeOOXO/[IMO MCTIONTb30BATb.

Y Kasaxcrana HeT IpsMOIO BBIXOAA K
MopIo. 9T0, 6e3yCIOBHO, MUHYC. 3aTO y Hac
€CThb BBIXOJ] B He60 — IIPOBEPEHHbIIT, KOM-
MepyecKu HpUBJIEKaTeNbHbI ¥ paboTaro-
LI )K€ MHOTO JIET.

Y Hac ecTb MHOTO€, HO TIOKa HET TIOTHOTO
IMK/Ia — OT Pa3pabOTKM IIPOEKTa [0 3aIycKa
CITYTHMKA. B 3T011 LIenoYKe HeloCTaeT OT/e/b-
HBIX 3BEHbEB, 1 MIX HEOOXOIMMO CO3/aBaTb.

- Mot Habmodaem 0ocmamouno mpe-
80%cHDLE MeHOEHUUU 8 HACMPOEHUAX 00U e-
cmea: ompuyanue HAy4HbIX 00CIUMCEHUL,
cyesepus, nopoii 0eso 00xo0um 00 Mpaxo-
6ecus. Kax évt omnocumecv kK smum npo-
aenenuam? Kax peazupyeme?

— CIIOKOJTHO: 5 JaBHO K 3TOMY IIPUBBIK.
CropuTh B TaKuX CIy4asX, Kak IIpaBUIIO,
OecrionesHo. [Iy11 HEKOTOPBIX JIIOfiel yOexx-
IeHM OKa3bIBAIOTCA BayKHee Hay4HOTO 3Ha-
HIIAL.

Hpo671eMa, Ha MOIJI B3IJIAJ, IPpEXJie BCe-
O CBsI3aHa C Ka4eCTBOM 00pasoBaHMs 1 He-
BOCTaTKOM HaBBIKOB KPUTMYECKOTO MBIIIIJIe-
HIs. B cBeTCKOM 00111eCTBe BaYKHO OT/IENIATh
JINYHBIE PENTUTHO3HBIEe YOEXHeHMA OT BO-
IIPOCOB, KOTOpPbIe IIPOBEPAIOTCA HAYYHBIMU
MeTOZIaMI.

W pna mena BaxHO, yro KoHcTHTynma
KasaxcraHa 3akperuisgeT CBETCKMII XapaKTep
rOCyJapcTBa.

VI3 TO/IOXXUTENbHBIX M3MEHEHUI 51 OBl
orMerms, 4yTo B KasaxcTaHe OTKpBIBalOTCA
HOBbIE€ YHUBEPCUTETbI ¢ MH)KEHEPHBIMM Ha-
IIpaBJIeHNAMY, a BeAyllle MUPOBBIE BY3bI
co3maoT cBou (umanbl. ITO 6OIBIION
IUTIOC.

VHXeHepHble CIlenMaTbHOCTY ¥ (PyH-
JaMeHTaIbHasA HayKa OIMPAIOTCA Ha 9KCIIe-
PMMEHT U poBepsieMble AaHHbIe. OOIeCTBY
HEeOOXO[VIMO yHe/MATh OOJbllle BHUMAHUS

Ka4eCTBEHHOMY OOpa3OBaHMIO U OPUEHTH-
POBAaTHCS Ha YCIIELIHbIE TPAKTUKI Pa3BUTHIX
CTpaH.

MHoroe 3aBUCUT U OT BOCIUTAHUA B
CeMbe. MCHH oT OHpOMeT‘-II/[BbIX HOCTYH-
KOB BCeT/ja yiep>K/BaIa MBIC/Ib O TOM, 4TO
rmama 1 Mama 3Toro He ogobpuin 6s1. [1oa-
TOMY, JyMao, OT POJUTETIEN 3aBUCUT OY€Hb
MHOTOE€.

- Ckaxcume, noxcanyiicma, HecKonIvbKo
7106 00 u3danuu, Komopomy 6vl daemme uH-
mepevio.

- Bame nsganme cymecrsyer yxxe 15 ner.
9TO TOBOPUT O €r0 YCTOMYMBOCTU: XKypHas
pery/IipHO IyOIMKyeT MHTEepecHble Mare-
puasbl, COXpaHsAeT Y3HaBaeMble CTUIb U M-
3aliH. Y Bac CWJIbHbIN pelaKL[VIOHHBII COBET.

Co crpannn >xypHama «Kocmmdueckne
UCCTIENOBAaHUA M TEXHOJOTMM» Mbl Y3HaeM
0 TOM, YTO MPOUCXOAUT B KOCMMUYECKOI OT-
pacnu Kasaxcrana u B Mupe.

B >xypHane ecTb MHTEpBbIO M CUIbHAs
aHAIUTHMKA. Bcerma muHTepecHO Y3HaBaTh
MHEHUs 9KCIIEPTOB O TOM, B KAKOM HaIlpaB-
JIEHUU MBI IBVDKEMCSL.

Bamra aHanuTuKa OCHOBaHa Ha (akrax,
a He Ha florajikax. JKypHaa MOXXHO LIMTUPO-
BaTb M CChI/IAThCS Ha HETO, IOTOMY YTO 37eCh
NyO/IMKYIOTCSA aBTOPUTETHbIE SKCIepThL. S
CUNTAl0, YTO CETOfHA 3TO >XypHal HOMep
OJVH TI0 KOCMMYECKMM MCC/IelOBaHMAM I
TexHO/oTuAM B lleHTpanbHOI A3un. [ |
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HayuHoe Hacneaue U BKNaj akagemMuKa

YMUn3aKka CynTaHrasmHa

B Pa3BUTHE MATEeMaTUYECKON HAYKN U ROCMUUECKUX UCCTe A0OBAHUH

62

Ymupsak Maxmyrosua CynTaHrasuH —
BBIZIAIOIMIICA Ka3aXCTaHCKMI yYEHbI-MaTe-
MaTHUK, TaJIAHT/IUBBIN N1€Jaror, OpraHnu3aTop
HayKM ¥ OOILIeCTBEHHBIN JieATeNlb, Ybe MMs
Hepa3pbIBHO CBA3aHO C pa3BuTHeM QyHHa-
MEHTabHOM MaTeMaTUKU U CTaHOBJICHUEM

KOCMMYECKMX uccaegoBannii B Kasaxcrane.
IIpesupent Akagemuu Hayk Kasaxckoit
CCP (1988-1991) u 3arem — HanmonanbHo
akagemuyu Hayk Kasaxcrana (1991-1994),
OCHOBaTeJIb 1 IePBbIiT AupekTop VIHCTUTYTA
KocMuueckux wuccnemgoBannii (1991-2005),
OH NIPMHAJIEXAT K YMCTY YYEHBIX, CIIOCO0-
HBIX BUJETb IEPCIEeKTUBBl HAayKM 3HAYM-
TENIbHO ILIMpe PaMOK COOCTBEHHO CIIeIy-
apHOCTHU. ET0 Hay4Has 1 opraHusanyoHHas
JIesITeNIbHOCTh TIPUIIACh HAa IIePETOMHBII
Mepuoj; UCTOPUU CTPaHbl, KOorma TpeboBa-
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JIOChb He TOJIBKO COXPaHATb C/IOKMBIINECS
Hay4YHbIe IIKOJIbI, HO 11 CO3/JaBaTh HOBbIE Ha-
IpaBJIeHMs], OTBEYAIoIlVe 3ajadyaM He3aBM-
cumoro KasaxcraHa.

Ymupsak CynraHrasuH poguics 4 OKTs-
6ps 1936 ropa B ayne Kapa-O6a Ypurikoro
paitona Kycranaiickoit oomactu. B 1953 rogy
OH TIOCTYIWI Ha (PU3MKO-MaTeMaTUYeCKUi
¢daxynprer Kaszaxckoro rocypgapcTBeHHOTO
yausepcurera um. C. Kuposa, KoTopnlil B
1958 roply OKOHYM/I C OT/IMYMEM IIO CIELM-
QIPHOCTM «MaTeMaTHKa». YXe B CTyJeH-
yecKue TOAbl IMPOSBUICA €ro MHTepec K
Hay4HOIl pabore. ITocne OKOHYaHMA YHHU-
BepCUTETa OH OB PeKOMEH/J0BaH Ha IIperio-
IaBaTeIbCKYIO JeATeNbHOCTD B POIHOM BY3€,
IZie MpOIIesT IyTh OT acCUCTeHTa Kadeapbl
mo mpodeccopa ¥ UIeHa-KOPPeCHOHJEHTa
Axagemnn Hayk Kasaxckoit CCP. BaxubpiM
3TAIlOM CTAaHOBJIeHMs craaa pabora B Cu-
oupckom otaenenuu Akagemun Hayk CCCP,
I7ie OH HaXOAWICS B HAy4HOI cpefie KpyIl-
HEJIIMX MaTeMaTUKOB CTPAHbI ¥ COTPYIHM-
gan ¢ I'. V. Mapuykom, C.K. Togynossim, M.
M. JlaBpeHTbeBbIM, C.JI. Cob0/1eBBIM 1 ApY-
IMIMM BBITAIOIIVMUCS YIEHBIMIL.

B 1966 rogy CynTaHrasmH 3allTUI KaH-
OUATCKYIO JMCCEPTaluIo U B 36 JIeT cTall
IOKTOPOM (U3MKO-MaTeMaTHYeCKNX Hayk.
B 1974 ropy emy ObUIO IIPUCBOEHO 3BaHMe
npodeccopa, B 1975 rogy on 6bu1 U36paH
akajeMMkoM AxagemMmn Hayk Kasaxckoi
CCP. C 1978 1o 1989 rop Ymupsaxk Maxmy-
TOBUY BO3IMAB/AN VIHCTUTYT MaTeMaTUKU
u Mexauuku AH KasCCP. B 1985 rogy 6bi1
u3bpaH axafleMuKoM-cekperapem Otnene-
HYA (PU3MKO-MaTeMaTN4YeCKuX Hayk, B 1986
rofly — BULle-TIPe3NAEeHTOM AKajieMIM Hayk,
a c 1988 roma Bo3rmaBua AKafleMUI0O HayK
Kasaxcrana. B 1996-1998 romax on pabotan




IePBbIM 3aMeCTUTENeM MUHICTpa HAyKu —
BUIle-TIpe3NieHTOM AKamemun Hayk Pecmy-
6mukn Kasaxcras.

Bknapg B pa3Butune

['maBHOE MECTO B HAyYHOM HaCHeIWUK
aKajileMJKa 3aHMMAaeT KMHEeTU4YecKas Teopus
IIepeHOCa M MaTeMaTH4decKas TeopusA Iepe-
Hoca wu3nydeHusA. Ymupsak CynraHrasuH
SIBJISIETCS CO3JaTeNleM U IIPU3HAHHBIM PYKO-
BOJIUTE/IEM Ka3aXCTaHCKOJ Hay4YHOJI IIKOJIbI
B 310l obOnmactu. Ero mccnegoBanms Obuin
IIOCBAIIEHBI CTIOKHBIM MHTeTpo-anddepeH-
LM/JIbHBIM ypaBHEHMAM MAaTeMaTH4ecKol
bUBVKY, OVCKPETHBIM MOJIE/IIM YpaBHEHMA
bonbimana, pa3BUTUIO YMCTIEHHBIX METOIOB
1 000CHOBaHMIO 9P PEKTUBHBIX ITOXOLOB K
pelleHno KMHeTn4eckux 3agad. OgHuM us
BaKHBIX PE3y/IbTaTOB CTaJI0 TEOPETUYECKOe
060CHOBaHMe MeTofa CepudecKrx rapMo-
HUK I pellleHUsA KMHETUYeCKOro ypaBHe-
HIA. PaspabGoTaHHBIE IOAXOABI MCIIONIB30-
Ba/INCh NP pacyeTe PeakTOpOB, B 3ajladyax
aTMOC(epHOIl ONTHKN, MOZENINPOBAHNMN
IPOLECCOB IIePeHOca U IPYTUX NPUK/IaJHBIX
HaIIPaBJICHUAX.

Hayunble pesynbTaThl [IeATENbHOCTU
CynTaHrasyHa IOTYYMIN BBICOKYIO OLIEHKY
podeccroHaNTbHOTO coobliecTBa. 3a VMK
paboT B 067acTM MaTeMaTU4eCcKOil Teopun
nepeHoca emy npucypum ['ocyfapcTBeHHyI0
npemuto CCCP B 1987 ropy. Konnextusnas
MoHorpapusa «Maremarnyeckue mpo6e-
MBI KMHETUYECKOII TeOpMM IepeHoca» Oblia
ypocroeHa nnpemun Axkagemun Hayk CCCP n
YexocCmoBaIKOil aKaeMnu HayK B 00acTu
€CTEeCTBEHHBIX HayK B 1989 rogy. MoHorpa-
¢ua Ymupsaka Cynranrasuna «/IuckpeTHbie
He/IMHENHbIe MOJeN ypaBHeHu:A Bonbima-
Ha», M3JaHHasdA B AnMa-Ate B 1985 ropy,
OblTa TlepeBefleHa Ha AHIVIMIICKMIL SI3BIK U
MOJTy4YyIa IMPOKOe NpU3HaHUE CIelyau-
CTOB. Y4eHbI/I HEOJHOKPATHO BBICTYIIA Ha
MeXIyHapOAHbIX (HOpyMax, YNTaa JIEKIUN
U BBINIOJIHAJTI COBMECTHbIE MCCIEflOBaHUA B
Hay4HBIX IleHTpaxX M yHuBepcurertax CIIIA,
Opannun, Anonun, I'epmanuy, Ilonbim,
YexocmoBaKnm.

CynTaHrasmH ypess1 ocoboe BHUMaHINE
IOZITOTOBKE Hay4YHBIX KafipoB. OH pa3pabo-
Tas 1 unTan B KasaxckoM rocyapcTBeHHOM
YHUBEPCUTETE YHUKANbHbIE KYPCBHI IO BbI-
YYUCIUTEIBHOM MaTeMaTuKe, BapUalMOH-
HBIM MeTOflaM MaTeMaTW4ecKol Qu3nku,
METOJly KOHEYHBIX 3JIEMEHTOB, ONTUMM3a-
VIV ¥ MaTeMaTI4YeCKM ITpobieMaM Teopun
IIepeHOCa U3TyIEeHN .

Ymmpsak MaxmyToBud ObUI aKTMBHBIM
CTOPOHHMKOM OOy4eHMs Ha Ka3aXCKOM SI3bl-
Ke. B coaBTOpcTBE OH MOATOTOBMI yuebHOE
nocobue «Kparkass Teopus 4mCIeHHBIX Me-
TOJOB» B MIBYX ToMaX. [I/i1 Hero HaydyHas

Akagemunkn: KowaHos A. K., XXypuHos M. X., CaraHos
Caragves K. A., Okonosuy B. H.
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Btopo lMpe3nanyma
AH Ka3CCP
AKafEMUKN:
CyntaHrasuH Y. M.,
Okonosuy B. H.,
AbaynnuH A. A,,
AbamnbanH X. M.,
Caragues K. A.
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MycabaeB T. A.,
CyntaHrasuH Y. M.,
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IIKOJIA IIO0fipasyMeBajIa He TOJIbKO Pa3BUTHE
OIIpefle/IeHHOTO HallpaB/leHUs, HO M Iiepe-
Iady MCCIeNOBATENbCKOI KYIbTYpPbI, BBICO-
KX CTaHJapTOB M OTBETCTBEHHOCTHU IIepef
0011eCTBOM.

Kak yuenslit mmpoxoro npoduisa Cyi-
TaHTasMH CTPeMMWICA K IIPAaKTU4eCKOMY
IpUMEHEHMIO MaTeMaTUYecKuX MeTOMOB.
Ilox ero pyKoBOACTBOM INPOBOIWINCH MC-
CllefloBaHUA 110 MaTeMaTM4ecKOMY Mofie-
JMPOBAaHMIO IPOLECCOB  TEIIONIEPEHOCa,
3KOJIOTMYECKUX UM IKOHOMUYECKUX CUCTEM,
pa3pabaThIBaINCh METOABI ONTHMATBHOTO
pacnpesienieHMsl BOAHBIX pecypcoB. OgHUM
U3 pe3y/IbTaTOB CTajla aBTOMATU3MPOBAH-
Has CUCTeMa MOJe/IMpoBaHNA U aHa/IN3a 3a-
rpsisHeHus atMocdepnl Anmatsl « TOITA3».
OH mocnefoBaTe/IbHO PasBMUBAT UJEK0 CO-
eqVHeHNs (YHIAMEHTA/IbHON MAaTeMaTHKI
C IIpUKIAAHbIMU 3afadaMll, BaXXHbIMU /1A
CTpaHbl, BKII0Yas1 9KOJIOTHIO, IPUPOJOII0Ib-
30BaHMe Y KOCMUYECKI MOHUTOPUHT.

Co3panune MHCTUTYTa KOCMUYECKUX

MCCNeioBaHMii U CTaHOB/IEHNE
KOCMMYECKOi Hayku KasaxcraHa
Ocobast cTpaHuIa B [esTeNbHOCTU aKa-
IeMMKa CBs3aHa ¢ GOpMUPOBaHIEM KOCMU-
yeckux uccnegoBannit B Kasaxcrane. B 1991

rofly B COOTBETCTBUM C IIOCTAaHOB/IEHMEM
Kabunera munncrpos KasCCP or 12 aBry-
cra 1991 roga Ne 470 6p11 co3pan VIHCTUTYT
KOCMUYECKUX uccnenoBanuiti. Ero ocHoBa-
Te/leM ¥ IepBbIM [JUPEKTOPOM CTan YMUp-
3ak MaxmyToBud. OCHOBHOII IJ€/IbI0 HOBOTO
ydapexxneHus Obio 06befHeHe HAYIHOTO
NOTeHIMajIa CTPaHbl A1 POPMUPOBAHMS 1
peannsalyy HalMOHAJIbHBIX KOCMMYECKUX
IpOrpaMM.

Ha momeHT cospanma VMHcTuryTa KOC-
MUYECKMX MCCIefIOBaHMII B pecnyOnuke
IPAaKTMYECKM He CYILeCTBOBA/IO CIeLMan-
CTOB C OIIBITOM paboThl B chepe KocMuUe-
CKOTO MOHUTOPMHTA, IpueMa, 06paboTKu 1
memnprpoBaHusa CIYTHUKOBBIX M300pa-
KeHMil. VIMEHHO IOf PYKOBOJCTBOM aKa-
IeMMKa ObUI CO37IaH MEeXAVCIVIUIMHAPHBIN
HAy4HbII KOJIEKTUB, OObeUHMUBLINI (-
3MIKOB, MaTE€MAaTMKOB, IIPOTPAaMMICTOB, MH-
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KeHepoB. VIMEeHHO 3TOT KOJTIEKTYB CTasl OC-
HOBOIJI JI/IA CTAHOBJIEHNA B CTPAaHe HAy4YHOI
IIKOJ/IBl JIUCTQHIMIOHHOTO 30HAVIPOBAHMUA
3eMIM ¥ PasBUTUA TEXHONOIMIl KOCMMYe-
CKOTO MOHUTOPMWHIA.

ITon pyxosopctBOM YMmumpsaka Cyin-
TaHrasyHa ObUIM CcPOPMMPOBAHBI (PyH/A-
MEHTa/IbHble J ITIPVKJIaJHble HaydHbIE Ha-
IIPaBJ/IeHMs], OXBAaTBIBAIOIVIE TeOPETIYeCKIe
Ipo6/IeMBbI AUCTAHI[MOHHOTO 30H/JIPOBAHMA
3emM1n, KOCMIYECKOTO MOHUTOPYHIA, MaTe-
MaTHYeCKOTO MOJENMpPOBAHUA IKOJIOTHIYe-
CKMX IIPOIIECCOB, pa3pabOTKM MaTeMaTide-
CKMX MOfieIell ¥ METOJIOB pelleHus 3afjad
YCTOVYMBOTO PAa3BUTIsI TEPPUTOPMIL, @ TaK-
e KOCMIYEeCKOTO MaTep1aloBe/ieHNA.

OpHOI M3 K/IIOYEBBIX 3ajlady MHCTUTYTA
CTAJIO CO3JlaHVe HAyYHBIX OCHOB JICIIO/Ib30Ba-
HIIsI KOCMIYecKOi MHQOPMALuy B MHTepecax
rocyfapcrsa. B ator nepuoy 6bumm paspabo-
TaHBl METOJO/IOTMYeCK)e MOAXOABl K obpa-
0O0TKe U MHTEepIIpeTalNy JAHHbBIX AVMCTAHIIN-
OHHOTO 30HAVMPOBAHNUA 3eMJ/IM, OpPTaHNU3ALVIN
KOMIIIEKCHOTO KOCMIYECKOTO MOHMTOPVHTA
IPUPOSHBIX VI TEXHOTEHHBIX 00bEKTOB, a TaK-
K€ 3a/I0)KEHBI HAay4HBbIE VM TEXHOJIOTIMYeCKIe
OCHOBBI, KOTOpPbIe BIIOCTEACTBUY JIeITN B

OCHOBY (OpPMUpPOBAHUA HAIMOHANIBHON CU-
CTeMBI KOCMMYECKOTO MOHMUTOPMHTA TE€PpU-
Topuy Peciy6rmkn Kaszaxcras.

Axapemuk Cy/nTaHTa3uH BBICTYIUI Ofi-
HUM V3 KIIOYEeBBIX MHUIMATOPOB (HOpMIU-
pPOBaHMA HAalMOHANbHBIX IIPOTpPaMM KOC-
MHIYeCKMX MccaefmoBanmii Kasaxcrama wu
ABIIAJICA MX HAy4HBIM pyKoBopuTeneM. Ilox
€ro PYKOBOJCTBOM pa3pabaThIBaINCh IIPO-
rpaMMBbl Hay4YHBIX MICCTIENOBAHMII I KOCMMU-
YeCKMX 9SKCIePUMEHTOB, BBIIOTHABIINXCA
Ha 60pTy opOuTamBHOTO KOMIUTeKca «Mup»
1 Mex/[yHapOIZHOV KOCMIYECKOl CTaHILINN.
C mnonerom Toxrapa AybakmpoBa B 1991
rogy OblTa CBA3aHa IjelieBass KOMIUIEKCHASA
HayyHas nporpamma «Kasaxcran-Kocmoc»,
a A moneroB Tanrata MycabaeBa 6bUIn
chopmupoBanbl  mporpammbl  «ITomer-M»
(1994), «ITomer-M2» (1998) u mporpamma
2001 ropa.

CynraHrasuH oObeVHII /I 9TOH pa-
OOTBI HAayYHBII ITOTEHI[MAI CTPAHBI: B HOJ-
TOTOBKE KOCMMYECKUX IKCIIEPVMEHTOB
y4acTBOBa/IM y4eHble Oojiee IBafIaTI Hayd-
HO-VCC/IefJOBAaTebCKUX MHCTUTYTOB U BY30B
Kasaxcrana. B mporpaMmsl Bomm ¢pusuko-
TeXHUYecK1e U reopusndecke McCaegoBa-
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H. A. Hazapb6aes
C yyeHbiMn MH-AH
Pecny6nukn KasaxcraH
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HayuHo-npakTuueckas HIsA, HPUPOJHO-PECYPCHBII MOHUTOPMHI,

KoHdepeHuns B HAH PK
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nocne noneta

KOoCcMMYecKass OMOTeXHONIOTUSA U OMoMenu-

Mycabaesa T. A, LWIHa, MHOpMaLMOHHOE 0becnedeHme.

Mcropudeckoe 3HaueHue STUX Mpo-
rpaMM 3aK/II049a/I0Ch He TONIbKO B BBINIO/IHE-
HUM OT/Ie/IbHBIX 9KCIIEPUMEHTOB B YC/IOBU-
AX KOCMMYecKoro mojera. Ilo mHuImaTuBe
U TIOf, Hay4YHBIM PYKOBOJCTBOM aKaJeMMKa
Oblla co3fjaHa CUCTeMa B3aUMOJENCTBUA
YYE€HBIX pa3MMYHbBIX CHEMaNbHOCTEN, a pe-
3Y/IbTAThI MICCTIEJOBAHMIL CTA/IL OCHOBOJ [/l
dbopmupoBanns B KasaxcraHe HOBBIX Ha-
IIpaB/IeHNiI — KOCMIYeCKOT0 MaTepuanoBe-
[leHVsT ¥ IPUOOPOCTPOEHMSI, KOCMUYECKOTO
reo(pU3NIECKOTO ¥ HPUPOIHO-PECYPCHOTO
MOHUTOPUHIA Ha OCHOBE AVCTAHIMIOHHOIO
30HIVPOBAHMA 3eMIN U3 KOCMOCA, KOCMU-
YeCKOM OMOTEXHOIOIrMM U OMOMEINUIIHBIL.
Tem caMbIM, DUIOTHpPYeMble KOCMUYeCKie
IIPOTPaMMBbI CTA/IM BaYKHBIM 3TAlIOM CTaHOB-
JIeHNsA COOCTBEHHOI HayYHON 6a3bl KOCMM-
4yecKoll oTpacnu crpanbl. HauaTele nccneno-
BaHUA BIIOC/IE,CTBUM IIPOJOJDKI/IN YI€HUKI
U TIOC/IeTOBaTeIN aKaZieMyKa.

Jpyrum OpMHLMIINAIBHO Ba)KHBIM Ha-
IIpaB/IeH)eM, Pa3BUBABLIMMCS 110 MHUIMA-
THUBE 1 110/, HAY4YHbIM PYKOBOJCTBOM YMMP-
3aka CynTaHrasmHa, CTajo IpPaKTUYeCKoe
IpUMeHeHNe TeXHO/IOTMI [UCTaHIIIOHHO-
ro 30HAMpOBaHMA 3JeMnM. AKajeMUK pac-
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CMaTpMBaJl CIyTHUKOBYIO MH(POPMAIMIO He
TONBKO KaK MCTOYHUK (PyHIaMEeHTaTbHBIX
3HAHMIL, HO TPeX/Jie BCer0 KaK MHCTPYMEHT
pellleHnsi KOHKPeTHBIX COLMaJIbHO-9KOHO-
MMYECKMX 3a7a4. B VIHCTUTyTe KOCMMUYeCKIX
MICCIIeIOBAaHNIT OBV 3aI0)KeHBl Hay4HbIE 1
MeTOfInYeCcK/ie OCHOBBI KOCMMYECKOIO MO-
HUTOPUHIA CEIbCKOXO3AMCTBEHHBIX Tep-
putopmii, paspabOTaHHBIE  TEXHOIOTMMU
UCIIO/Ib30BAINICh TP BBIIOJTHEHUN MHOTO-
JIeTHUX paboT B MHTepecax MmHUCTEpCTBa
CEbCKOTO X03AMCTBA.

ITo nuHuUM MUHUCTEPCTBA CEIBCKOTO
XO03SJICTBA C UCIIO/Ib30BAHMEM CITyTHUKOBBIX
IAHHBIX OCYIECTB/IANNCH OLleHKa IUIoLa e
IIOCEBOB SIPOBBIX KY/JIbTYp M INapOBBIX IO-
JIeli, KOHTPOJIb CPOKOB CeBa U YOOPKU, aHa-
JIM3 COCTOSIHMS ¥ 3aCOPEHHOCTH 3€pHOBBIX
IIOCEBOB, a TAKXKe IIPOTHO3 BaJIOBOTO cbopa
3epHa. PabOTBI OXBaTBIBa/I OCHOBHBIE 3€p-
HOCeIollJe PErMOHbl CTPaHbl — AKMOJIMH-
cky1o, Kocranaiickyto, CeBepo-KaszaxcraH-
ckylo, Kaparanpgmuckyio un IlaBnopapckyro
obnmacTm.

HasemHble HaOIOfieHMsA MCIIONIb30Ba-
JNCh JUISL KalIMOpPOBKM CITyTHMKOBBIX IIO-
Kasaresieil, a pe3y/IbTaThl IIPEJOCTAB/IANNICDH
B (opMe KapTOCXeM II0CEBOB, COCTOSHMSA
Ky/IbTYp ¥ IIPOTHO30B ypoxKaliHocTu. Takum
obpasoM, cpopMupOBaHHOE IOJ PYKOBOJ-
crBoM Cy/ITaHTrasyHa HaIpaBeHMe KOCMMU-
YeCKOT0 MOHMTOPVHTA IOIYyYNIO IIMPOKOe
IpaKTUYecKoe IpUMeHeHNe B MHPOpMaI-
OHHOM 00eCIeYeHUN Ce/TbCKOXO3SIICTBeH-
HOTo NpousBojcTBa KasaxcraHa.

OpraHu3aTop Hayku

W Npe3naeHT AkafeMum Hayk

B cBOMX BBICTYIUIEHMAX ¥ OOpaljeHNAX
Y4eHBIIl MOYepKIBaT HeOOXOIMMOCTD CO3-
IaHMA COOCTBEHHOTO CIYTHYKA, TIOJITOTOBKN
Ka3aXCTAaHCKMX KOCMOHABTOB, Pa3BUTI Ha-
LJIOHA/IbHOM CHCTEMbI KOCMIUYECKOIO MOHM -
TOPUHIA U IOATOTOBKY BBICOKOKBaMUIIN-
POBaHHBIX CIIELMATICTOB JI/I1 KOCMUYECKON
orpaciu. OH cumuTasl, 4TO Ja/lbHelilIee pas-
BUTIE KOCMMYECKOTO IIOTEHIMana HeBO3-
MO>KHO 0€3 yCTOIYMBOJ HAay4HOI IIKOJIBI,
COBPEMEHHBIX MCCIENOBATENbCKUX MHCTU-




KocmoHaBT JleoHoB A. 1 Y. M. CynTtaHrasvH BO BpeMms
KoHrpecca KOCMOHaBTOB
B Anmatbl, 2001 rog
B 3ase 3acenaHus Mpesmanyma HAH PK

TYTOB M CUCTEMHOI IIOATOTOBKM KaJpOB.
MHorue u3 chOpMyIMPOBAHHBIX UM IIPU-
OPUTETOB COXPAHSIIOT aKTYaIbHOCTDb U B Ha-
cTosiiee BpeMsl.

He menee 3Haumma pearenbHoctb Cyi-
TaHTa3MHa KaK pYKOBOAUTENS AKageMuu
Hayk Kasaxcrama. Ilepmop ero mpesmpmeHT-
CTBA IPUILIENCS Ha TOABI IIMyOOKMX 00Iie-
CTBEHHO-TIO/IUTUYECKMX U IKOHOMUYECKUX
npeobpasoBanuii. IloHuMas HeobOXomu-
MOCTb pepopMUpOBaHMsI HAyKM, OH OJHO-
BPEMEHHO CTPEMWICS COXPAHWUTh CO3[aH-
HBIII JeCATIIETUSAMM Hay4dHbII MMOTEHIVATI,
IOAlepPKaTh Beyliyie HayIHble KO/UIEKTVBbI
¥ pa3BMBaTh HOBbIE HanpasyeHys1. [Ipu Hem
pacIInpsIINCh MeXAyHapOSHbIe CBA3M AKa-
[eMMUM HayK, CO3[aBa/liCh perroHalbHbIe
OTJIe/IeHVIsI ¥ HOBBIE MHCTUTYTBI, YKPEIIsi-
Jach CBsI3b (PyHAAMEHTAIbHBIX MCCIENOBa-
HIIA C 3a[ja4aMy 9KOHOMYKI U 0OPa3OBaHusL.

CynTaHrasuH IIOC/I[OBATE/IbHO BBICTY-
IaJ1 32 IPUOPUTET PYH/JaMEHTATbHON HAaYKIL.
OH noayepKuBas, 4To 6e3 3TOro HeBO3MOXK-
HO JIO/ITOCPOYHOE Pa3BUTIE TOCYAAPCTBA, Ta-
JIAaHT/IVIBBIE MOJIOJIbIe CIIeL[Va/INCThI JOIDKHBI
IIOZTy4aTh BO3MOXXHOCTb Pean30BaTh CBOM
VeVl BHYTPY CTPaHBL. B MHTepBbIO U BHICTY-
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1-psan: akagemuk Kosbibaes M. K., HapoaHbIi nucatens Hyprneucos A.,
akagemuk 3umaHos C. 3., akagemuk banmyxaHos C. b.,
2-psip: npod. Ywnaes K., akagemuk Caragves K. A.,
akagemuk CyntanrasvH Y. M., akagemvk OpmanrTtaes K. C.

IUTEHNSIX OH TOBOPUII O HEOOXOUMOCTH JIO-
BepusA yUeHbIM, HOJIeP>KKI UCCTIeJoBaTe/lb-
CKUX KOJUIEKTMBOB U CO3/IaHNUA YCTIOBUIA, TP
KOTOPBIX MOJIOfible CIeIVaIUCTbl CTAaHOBU-
NKCH OBl IIEHTPaMU Pa3BUTHS HOBBIX TEXHO-
JIOTMYECKMX HAIPABJICHUIL.

Macirab TMYHOCTY YYEHOTO OTPakKeH 1
B €ro OOIeCTBEHHOIl HesTeNbHOCTU. YMUP-
3ak CynranrasyuH 6bpu1 wieHoMm CoBera Ipe-
sugeHToB Akasemnit Hayk CHI', npencenare-
neM Pefepanyyt KOCMOHABTUKY Pecriy6mku
Kasaxcran, npepncepgarenem HanmonanbHOTO
KoMuTeTa MaTeMaTnkoB Pecry6mmkn Kasax-
craH. OH u3bupancs jenyraroM BepxoBHo-
ro Cosera KasCCP 1 HapofgHbIM [lemyTaToM
CCCP, 6bi1 mpencematenem QPonma mupa
KasCCP u Komurera no I'ocymapcTBeHHBIM
npemusiM B o6macTu Hayku u texHmku Ka-
3axcraHa. Ero fmeaTenbHOCTb codeTasa Hayd-
HYI0 HPUHIUINATbHOCTD, TOCYJapCTBEHHOE
MBIIIIEHJE M CTPeM/IeHIe COXPAHATb MeXAY-
HapOJHbIN aBTOPUTET Ka3aXCTAHCKOI HAYKM.

lFocyaapcTBeHHOE M MEXAYHapOAHOE

npusHaHue
HaqubIe n OpI‘aHI/ISaLU/[OHHbIe SaCTIyFI/I
Cy}ITaHI‘aSI/IHa OTME€YE€HbI MHOTOYVC/IICHHDbI-
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MI TOCY[JapCTBEHHBIMU M MEXJTYHapOIHbBI-
M1 Harpagamy. OH ObUI HarpakfieH OpfieHOM
Tpynosoro Kpacrnoro 3uamenu B 1987 rogy,
opneHoM JlennHa B 1991 rony - 3a ycnemsoe
BbINIO/THEeHNe nepsoro nonera T.O. Aybakn-
poBa M Hay4HON IporpamMmbl Pecry6myku
Kasaxcran, opgenom «ITapacat» B 2004 rony.
3a 3aciyru B pasBUTUM KOCMUYECKUX MCCTIe-
nosauii B Kasaxcrane MexgyHaponHas
accouManysa YYaCTHUKOB KOCMMYECKMX IIO-
JIeTOB Harpajuia ero bonbmioit 6poH30BOI
Mepianbio B 2001 rogy. OH Takke OTMedeH
IIOYeTHOI TpaMoToit Poccuiickoii akagemun
KOCMOHaBTMKM VMeHU I[1onkoBckoro, me-
nanamy umenn Koponesa u Kanuigbl, ABmI-
cq nmaypearoM npemun «Tapman-2002».

BaxxHeilmmM UTOTOM  [eATETbHOCTU
aKajleMMKa CTajo (GopMMpOBaHME HAYIHON
TpaguLMM, KOTOpas HPOJO/DKMIACH IIOCHIe
ero yxoja. B coBpeMeHHbBIX MCC/Iel0BaHMAX
Pa3sBUBAIOTCA CO3JAHHBIE VM HaIllpaBJIeHNA
- II0 MaTeMaTMYeCKOMY MOJeIMPOBaHUIO,
IVICTAaHLMOHHOMY 30HIVPOBAaHMIO 3eMIIN,
KOCMMYECKOMY MOHUTOPMHIY, MaTepuaso-
BefieHnIo U npubopoctpoenuio. Ero yuenu-
KU U TIOC/IefloBaTe N IIPORO/DKIIN PabOThI,
HayaTble B VIHCTUTyTe KOCMMYECKUX JICCTIe-
TOBAHUIL, @ 3a7I0KEHHbIe IM OPraHU3aLMOH-
Hble U1 HayJHble OCHOBBI CTa/lM 4acTbIO MH-
CTUTYLIMOHAJIbHOM MCTOPUM KOCMUYECKON
oTpacnu Kasaxcrana.

KocMuueckne nccnegoBaHust u texHonorum /2/ 2026

MexayHapOIHOE COTPYSHNIECTBO OBIIO
nna CynaTaHrasMHa Ba>KHOM 4YacTblO PasBU-
TUA OTedecTBeHHOJ Hayky. OH BHeC 3Ha-
YUTENbHBbI BKJIAfi B YKpeIlJIeHMe CBsA3eil
KasaxcraHa ¢ 3apy0e>KHBIMM HayIHBIMU Op-
TaHM3aLMAMY, CIIOCOOCTBOBAJI YYaCTHIO Ka-
3aXCTAaHCKMX CIIEMANNICTOB B COBMECTHBIX
MPOEKTaX ¥ MEeXAYHApOJHBIX IPOTpaMMax.
Mucturyr xocMmuecknx mccneposanuii PK
B3alMIMOJIeJICTBOBA/I ¢ HAYYHBIMIU LIeHTpaMu
Poccun, CHIA, fAnonun, crpan Espomnbr n
LlentpanpHoit Asum. Takoe coTpymHmde-
CTBO paclIMpPsNO FOCTYI K COBPEMEHHBIM
MeTOJjaM U JaHHBIM, IIO3BOJIA/IO IPOBOJAUTD
COBMECTHBIE VICCTIELOBAHNA U OJHOBPEMEH-
HO IIOBBILIAJIO Y3HABAEMOCTb Ka3aXCTaHCKOM
HayKJ Ha MEeXIYHapOJIHOM YpOBHE.

HayyHoe Hacnepave akafeMMka

Ocob6oe BHMMaHMe CyNTaHTasMH YAe/AT
Hay4YHO-OPTaHM3ALMIOHHOMY  COIIPOBOXJie-
HMIO KPYIHBIX IporpaMM. OH ABIANCA Ha-
YYHBIM PYKOBOZUTeNeM (yH/AMEeHTaTbHbIX
VICCTIEJOBAHMII 110 JIUCTAaHIMOHHOMY 30H-
AVPOBAHMIO U MOJI€IVPOBAHUIO TIPMPOJIHO-
TEXHOTEHHBIX CHUCTEM, a TaKXXe IPOrpamM,
CBA3aHHBIX C Pa3BUTIEM KOCMMYECKMX TEXHO-
noruit ¥ MOHMTOpUHra. Ero mogxos ocHOBbI-
Ba/ICs Ha 00 beIVHEHNY YCHUTIIT MaTeMaTUKOB,
GM3NKOB, CIENNAMICTOB II0 AMCTAHIVOH-
HOMY 30HIMPOBAHMUIO, 3KOJOTOB, MaTepHu-




aI0BeJIOB U MHXXeHepoB. bmaromaps stomy
KOCMIYeCKue MuccaenoBanus B Kasaxcrane
PasBUBAINCh, KAK KOMIUIEKCHOE MEXIUCIIN-
IIHApHOe HAIlpaBjIeHNe, a He KaK COBOKYII-
HOCTb Pa3pO3HEHHbIX 9KCIIEPUMEHTOB.
bonpuryro ponb y4yeHbII OTBOAWMII IIOJ-
TOTOBKE I IIEPEIOATOTOBKE KafpOB I
KocMmdeckoir oTpaciu. OH HOHMMAJ, YTO
TeXHN4YeCKass MHPPACTPYKTypa U HOCTYI K
CITyTHUKOBOJ MHpOpManmm camu 1o cebe
He 00eCIeYrBalOT YCTONYMBOIO Pa3BUTHS
orpaciu. HyHbBI crenmamicTsl, croco6-
Hble CTaBUTb HAy4YHble 3aJaul, CO3/IaBaTh
QJITOPUTMBI 00pabOTKM IAaHHBIX 1 paspada-
TBIBAaTh TexHOMornu. IloaTomy passutue Ha-
YYHBIX LIKOJI, 0Oy4eH1e MOMOJBIX MCCIeNO0-
BaTesIeil U CBsA3b HAYKU C YHUBEPCUTETCKUM
obpasoBaHMEM pPacCMAaTPUBAINCh MM Kak
CTpaTernyecKye 3aadu rocyapcraa.
Ymupsak Maxmyrosud  CynraHrasus
yumen u3 xusHu 23 mas 2005 roga. Ero Ha-
YYHBII IyTb CTal IIPYUMEPOM TOTO, Kak
¢dyHIaMeHTaIbHble 3HAHUS MOTYT CIyXXUTh
OCHOBOJ1 KPYITHBIX T'OCY/JApPCTBEHHBIX 1 TeX-
HOJIOTMYEeCKUX TPOoeKToB. OT CelbCcKOro
IIKO/IbHYKA JI0 aKaJileMMKa C MIPOBBIM VMe-
HeM, OT MCCTIeOBAaHMII ypaBHEHMs IlepeHoca
IO CO3[JaHNSA HAIMOHA/IBbHOI IIKOJIBI KOCMM-
4eCKOTO MOHUTOPMHIA — BCSI €rO JiesiTeNlb-
HOCTb OblIa IIPOHM3aHA YOEXJIEHUEM, YTO
HayKa JO/DKHA paboTaTh Ha Oy/yliee CTpaHbL.
CeropHs, OLeHMBas BKIaJ YMupsaka
CynraHrasyHa, 0COOEHHO sICHO BU/HO 3Ha-
YeHMe ero JIMYHOCTM JyIA Ka3axCTaHCKO
Hayku. OH cymen coenmHUTh (yHAaMeH-
TAIbHYI0 MAaTeMAaTUKy M HpPUKIafHbIE VC-
CTIeOBaHMs, AKAeMUUYECKYI0 TPAfULINIO
Y HOBBIE TEXHOJIOTMYECKVe HaIlpaB/IeHN,
HAI[IOHA/IbHBIe VHTEPEChl ¥ MEeXIyHapOs-
Hoe coTpyaHudecTBo. Ero sacimyra cocront
He TOTbKO B KOHKPETHBIX HAyYHBIX Pe3y/ib-
TaTax WIM CO3JAHHBIX y4pexpeHusax. OH
copmmpoBan Hay4yHyIO Cpefy, CIOCOOHYO
PasBMBATbCA MAJIblle, U 3a/I0XKWI OCHOBBI
TeX HaIlpaB/IeHNIl, KOTOpble OCTAIOTCS CTpa-
Term4ecky BaxueIMu 1A KasaxcraHa.
HayuHoe Hacnenye akamemuka CynraH-
rasyHa — 9TO OJJHOBPEMEHHO MCTOpUS Ma-
TEMATUYEeCKOI IIKOJbI, CTAHOBJIEHMs KOC-

MUNYECKUX I/ICCTIe,I[OBaHI/Iﬁ 1 OTBETCTBEHHOTO
OTHOILIEHNST YIEHOTO K CyAbOe OTedecTBeH-
HOJl HayKu. Ero Tpynsl, ujeu, opraHusaniu-
OHHBIE PELIeHNs U MTOfTOTOB/IEHHbIE Ka/{Pbl
IIPOJO/DKAIOT paboTaTh Ha Omaro Kasaxcra-
Ha. [I03TOMy cOXpaHeHMe HaMATH O HeM
MIMeeT He TO/IbKO MICTOPUYECKOe, HO 1 COBpe-
MeHHOe 3HayeHye. OHO HAITOMMHAET O POJIN
byHITaMeHTaTbHON HAyKy, MPeeMCTBEHHO-
CTV HayYHBIX IIOKOJIEHNIT ¥ HEOOXOAMMOCTI
JIO/IFOCPOYHOTO  CTPATEINYeCKOrO B3I/LAA
Ha PasBUTIE HAYYHO-TEXHOTIOTNYECKOTO I10-
TeHI[/a/Ia CTPaHBIL. |
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HayuHbIii KONNeKTUB

WNHCTUTYyTa KOCMUYECKNX

NCCneaoBaHui
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Scaling Thrust: From the First
Hot-Fire to an Industrial Test Bench

Thrust team near
Test Stand

KocMuueckne nccnegoBaHust u texHonorum /2/ 2026

Over the 34 years of the Space Shuttle
Main Engine program, NASA’s Stennis fa-
cilities have conducted more than 2,300 fire
tests — a total of more than nine days of en-
gine operation. The journey from prototype
to qualified liquid-propellant rocket engine
is measured not by single launches, but by
dozens and hundreds of firings of compo-
nents, chambers, and full-scale engines.

Historically, such infrastructure has
been built within large government pro-
grams - Stennis, DLR Lampoldshausen,
and other test centers. However, access to
these facilities depends on workload, regu-
lations, and logistics. New Space requires
an «on-the-spot» infrastructure to manage
the pace of the «product-test-data-new ver-
sion» cycle.

Aspire’s Test Fire Center project was presented

in the previous issue of the magazine «Space
Research and Technologies.» Discussions regarding
the creation of a test and testing facility in
Kazakhstan continue. We present materials from
Thrust and Aexion.

Stand as MVP

THRUST LLP laid this infrastructure
at the foundation of its space program. We
built the first containerized rig of the one-ton
thrust class for a prototype liquid-propellant
rocket engine powered by a liquid oxygen-
isopropyl alcohol fuel. Our approach was
similar to agile software development: build
a minimum viable system, conduct tests, un-
derstand the limitations, and address them in
the next iteration.

But before the cycle can even begin, the
assembled rig must be brought to working
condition: oxygen cleaning of the lines, pres-
sure testing and leak detection, purging, chan-
nel calibration, testing of valves and protective
automation, cryogenic flushes — and only then
can the components be fed into the engine.

The THRUST team encountered all these
nuances in practice - during the develop-
ment, commissioning, and operation of their
own rig. Real-world use revealed details that
weren’t apparent during the design stage:
where in the hose bend the liquid phase re-
mains during drainage, how long it takes to
cool down the LOX line at +40°C, how the
pressure behaves before the valve opens, and
what data is missing for analysis. This expe-
rience shaped the principles of subsequent
generations of rigs: high-frequency synchro-
nized measurements, an independent, high-
speed automatic control system, and a mod-
ular architecture that allows the system to be
scaled up along with the engine.




Why a Regular Industrial Controller

Isn't Enough

All these parameters converge in the data
acquisition system (DAQ), which largely de-
termines the value of the test itself. The tank
temperature changes slowly, and the pressure
front during startup, chamber processes, and
vibrations require kilohertz recording. At
NASA Stennis E-Complex, systems ranging
from 250 to 100,000 samples per second were
used. Our current high-speed channels are
designed for up to 10,000 samples per second
per channel.

Determinism is also important for high-fre-
quency recording. The distributed architecture
utilizes PTP (Precision Time Protocol, IEEE
1588): the measurement nodes are synchro-
nized via Ethernet to a common time base and
generate hardware pulses that trigger the ADC.
The sampling point is determined by a physical
clock signal, so data from distributed modules
can be aligned on a common time scale.

Electronic reflexes

A DAQ answers the question «What’s
going on?» But when a monitored param-
eter goes outside the normal range, some-
one must also quickly answer the question
«What should I do right now?» - and relying
on an operator or a standard PC interface is
out of the question. In humans, a knee-jerk
reflex occurs before a conscious decision; an
emergency protection system (EPS) operates
similarly: for each critical event, a pre-pro-
grammed sequence for transitioning to a safe
state is defined - for example, shutting off the
supply of components, stopping pressuriza-
tion, performing the required drainage, and
preventing restart — without waiting for a hu-
man command.

The key principle is fail-safe: a safe state
is pre-defined for critical executive circuits
in the event of power loss, cable breakage, or
communication failure.

A container is not a compromise,
but a strategy

When moving to more powerful rigs,
simply increasing the tanks and pipelines

is not enough: costs, loads, cryogenic com-
ponent inventories, and the number of in-
terconnections all increase. Therefore, the
functional components are divided into the
firing module, fuel and oxidizer systems, au-
tomation, and data acquisition and control
(DAQ).

Container architecture localizes the
consequences of emergency situations and
simplifies scaling, deployment, and trans-
portation. THRUST uses this approach in its
2.5-ton-force rig and higher-end commercial
projects.

Today, THRUST LLP offers customers
the development, manufacture, and delivery
of turnkey test stands for trust classes rang-
ing from 1 to 10 ton-force - from technical
requirements and design to DAQ and EPS
integration, commissioning, initial testing,
and personnel training.

We've completed this process using our
own test infrastructure and can now shorten
it for teams that prioritize moving to the next
engine version rather than mastering the
entire range of firing rig technologies them-
selves.

The test facility at New Space is a critical as-
set: it allows for complete control over the pace
of engine development, the ability to schedule
tests according to its own program, and mini-
mizing dependence on external infrastructure,
economic, and geopolitical factors. ]

Control panel internals
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OT NeNBOIo NPOKUIAa K NPOMbILLNCHHOMY CTEHAY
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B npoLusioM HoMepe xypHana «KocMuueckue UCCnesoBaHns v TEXHOOMMIU» Bbll MPEACTaBNeH NPOeKT
WcnbiTaTenbHoro OrHeBoro LieHTpa oT koMnaHuu Aspire. O6cyxxaeHne BONPOCOB Co3aaHus B KasaxcTaHe
UCMbITaTEIbHOM M CTEHAOBOM 6a3bl NpogosHKaeTcs. MpeanaraeM BalleMy BHUMAHWUIO MaTEPUAsbl KOMMAHMUI

Thrust n Aexion.

3a 34 ropma mporpammbl Space Shuttle
Main Engine na crengax NASA Stennis
npoBenu 6osee 2300 OTHEBBIX MCIIBITAHMIL.
CyMMmapHO — 91O 6O/lee JeBATYU CYTOK pa-
6otbl gBurarend. Ilyre oT mpororuma fo
kBammuuuposanHoro JKPJI m3Mepsercs

He e[IHMYHBIMM 3alyCKaMM, a JecATKaMu
U COTHAMU IIPO>KUTOB arperaTos, Kamep U
IIO/THOPa3MepHBbIX JIBUTATeTIeI.
Vcropudeckn Takylo WHQPACTPyKTy-
py co3faBamM B paMKaX KpPYIHBIX TOCY-
IDApCTBEHHBIX Iporpamm - Stennis, DLR
Lampoldshausen v gpyrux mcnbITaTenbHBIX
neHTpoB. Ho focTyn K HUM 3aBUCHUT OT 3a-
TPY3KM, PEIJIaMeHTOB ¥ JIOTUCTUKHU. New
Space TpebyeT MHQPACTPYKTYpBl «3eChb U
cefyac», 4TOOBI YIPaBAATb TEMIIOM LIMK/IA

«M3fie/iVie — JMCIBbITAaHNe — NAHHbIe — HOBas
BepCH».

CreHp kak MVP

Taxyo undpacrpykrypy TOO «Tsra»
3a/I0KIWI0 B (YHZAMEHT CBOeNl KocMude-
CKoJl mporpaMMbl. IlepBbIil KOHTeHepHBbI
CTeHJ, TOHHOTO TATOBOTO K/IAacca MBI CTPO-
umn g onbitHoro JKPJI Ha mape >kxupkuit
KICTIOpOR, — u3onponmnoBbii cnupt. Ilop-
xop 6p11 67M30K K agile B paspabortke I10:
cobpaTh MUHMMAIbHO PabOTOCHOCOOHYIO
CHCTEMY, TIPOBECTM MCIBITAHUA, IOHATD
OTpaHNYEeHM U YCTPAHUTD VX B CIeYIOIel
UTepaLnn.

Ho mpexpe yeM LUK/ BOOOIIe MOXeT
HAYaTbCsA, COOPAHHBIN CTEHJ] HY)XHO HOBe-




CTU [0 pabo4yero COCTOSHMA: KUCTOPOLHAS
OUNICTKA MaruCTpaseli, OIpeccoBKa U IOUCK
Tedell, IPOAYBKM, KaMOPOBKa KaHA/IOB, Te-
CTVMPOBaHME apMaTypbl U 3alUTHOI aBTO-
MaTMKU, KPUOT€HHbIE IIPOJIMBBLI — U TO/NbKO
IIOC/Ie 3TOTO MOXKHO II0JjaBaTh KOMIIOHEHTBHI
B JIBUTaTeIb.

Co BcemMmu 3TMMM HIOAHCAaMM KOMaH7a
TOO «Tara» cTONKHY/NIACh HA MIPAKTUKE IIPK
CO3/laHMM, ITyCKOHANafKe M 3KCIUTyaTaIiun
COOCTBEHHOTO CTeHfja. PeambHas sKcIUTya-
TalUsA BBIABU/IA TO, YeTro He BMIHO Ha 3Ta-
Ile IPOeKTUPOBAHV: Ifie B U3rKbe pykasa
ocTaéTcs Xupkasa ¢asa Ipy peHNPOBAHNIL,
CKOJIPKO 3aHMMaeT 3axonmaxupaHme LOX-
marucrpany npu +40°C, kak Befét ce6s gaB-
JleHue Iepel OTKPBITHMEM K/IalaHa M KaKuX
JAHHBIX He XBaTaeT JyIA aHa/ln3a. OTOT OIBIT
cpopMuUpOBaI IPUHIUIIBI CIEAYIOMUX IIOKO-
JIeHMII CTEH/IOB: BBICOKOYACTOTHBIE CHHXPO-
HU3UPOBAaHHbIE N3MEPEHMS, He3aBUCUMYIO
opicTpopericTeyomylo CA3 U MOZY/IbHYIO
ApXUTEKTYPY, IO3BOIAIONIYI0 MacIITabupo-
BaTb KOMIIJIEKC BMeCTe C [IBUTaTe/IeM.

MoyeMy 06bI4HOI0 NPOMbILUSIEHHOTO

Bce sty mapameTphl CXO[ATCA B CUCTEMe
c6bopa maHHBIX — DAQ, OT KOTOpPOJT BO MHO-
IOM 3aBUCUT LIEHHOCTb CaMOTO MCIBbITAaHUS.
Temmeparypa 6aka MeHseTCs MeJJIEHHO, a
(GpPOHT HaB/IeHUA NIPU 3aIlyCKe, IPOLECCHl B
KaMepe 11 BUOpaLym TpebyT KITOTepLoBOIt
perucrpaunn. B NASA Stennis E-Complex
MCHIO/Mb30Banuch cucrembl ot 250 mo 100
000 oTcu./c. Ha Hammx cTeHgax BbBICOKOCKO-
POCTHbBIE KaHaJIbl IpOoeKTUpyoTca fo 10 000
OTCY./C Ha KaHasl.

J71s1  BBICOKOYACTOTHONM perucTpannum
BOXHA U JIeTePMUHMPOBAHHOCTbL. B pac-
IpENeIEHHON  apXUTEKTYPe MCIIOIb3yeTCs
PTP (Precision Time Protocol, IEEE 1588):
U3MepUTE/IbHbIE Y37Ibl CUHXPOHU3MPYIOTCS
no Ethernet ¢ obuieit BpemeHHOIT 6a3oit u
($bopMUpPYIOT amnmapaTHble MMIY/IbCHI, 3aIly-
ckamomque AIITI. MoMeHT BBIOGOPKM 3amaéT-
¢l GU3NYECKVIM CUHXPOCUTHAJIOM, TI09TOMY
JAHHbIE PA3HECEHHBIX MOAYIIEN MOXHO CO-
BMECTUTD Ha 0011[elT BpeMeHHOIT IIKarte.

AneKTpoHHble pedneKchl

DAQ orBeuaer Ha Bonpoc «4ro mpouc-
xoaut?». Ho xorga Hab/r0maeMblit rapaMeTp
BBIXOJIUT 3a IIpefieJibl IITAaTHOTO Jyalla3oHa,
KTO-TO JO/DKEH TaK >Xe OBICTPO OTBETUTHb
Ha Bompoc «UTo fenaTh NMpAMO ceidac?».
W paccuuTbiBaTh 3[ech Ha OIleparopa WIN
uHTepdeiic obpruHoro ITK Hemp3sa. Y ue-
JIOBeKa KOJIEHHBINT pedekc cpabaTbiBaer
paHbllle OCO3HAHHOIO peIIeHNsA; CUCTeMa
aBapuitHoit 3amutsl (CA3) paboTaer moxo-
XXMM 00pa3oM: JI/IA Ka>KIOTO KPUTUIECKOTO
COOBITHA 3apaHee 3a/IaéTCs MOC/IefJOBATENb-
HOCTDb IIepexofia B 6e30IlacHOe COCTOSHNeE.

CreHa Ha 5-10 TOHH

CreHa Ha 1-5 TOHH

KocMuyeckne nccnenoBaHust n texHonorum /2/ 2026
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Llikad ana DAQ
B 3aLLMLLEHHOM

KocMuueckne nccnegoBaHust u texHonorum /2/ 2026

Hanpumep, orceub mopadyy KOMIIOHEHTOB,
IPeKPaTUTb HaJyB, BBIIIOTHUTD IIPEfyCMO-
TPEHHBIN CXeMOII [peHaXX 1 3a06/I0KMPOBATh
HOBTOPHBII 3aIIyCK — 6€3 O>KMJaHNA KOMaH-
Il YeIOBEKa.

KnoueBoit mpunumn - fail-safe: mma
KPUTUIECKUX WUCIIOMTHUTENbHBIX IIemeil 3a-
paHee oIpefiefieHO 6e30IacHOe COCTOSIHIIE
OpK TOTEpe MUTaHUA, 0OpbIBe Kabenmss Win
OTKase CBA3M.

KoHTelHep — 370 He KOMNPOMMCC, a CTpaTerus

IIpu mepexope k 60/ee MOLIHBIM CTEH-
JaM IPOCTOTO YBelIndeHus 6akoB U TPyOo-
IPOBOJIOB HEIOCTATOYHO: PACTyT PacXopibl,
HarpysKI, 3al1ac KpMOT€HHBIX KOMIIOHEHTOB
U 41CcIo B3amMocBsaseil. [oatomy dyHkun-
OHA/IbHBIE YaCT! Pasfie/IA0TCA Ha OTHEBON
MOJIy/b, CUCTEMbI TOPIOYETO ¥ OKMCMUTENA,
aBTOoMatuky 1 DAQ.

KoHTeitHepHass apXuTeKTypa JIOKalIu-
3yeT IOC/Te/ICTBYA HEIITATHBIX CUTYaLVl 1
yHpollaeT MacIITabupoBaHue, PpasBEPTHI-
BaHUe U IIepPeBO3Ky. JTOT mopxop «TsaAra»
UCTIONIb3YeT B CTeHJe Ha 2,5 TOHHbI-CUJIBI U

KOMMeEPYeCKUX IMpOoeKTax 0ojiee BBICOKOTO
KJtacca.

Ceropua TOO «Tsara» mpepmaraer 3a-
Kasz4yyMKaM pas3paboTKy, U3TOTOBJIEHNE U I10-
CTaBKy JCIIBITAaTENbHBIX CTEHIOB TATOBOIO
Knacca oT 1 7o 10 TOHH-CHUIBI «IIOf, KII04Y» —
OT TEXHUYECKUX TPeOOBAHMIT 1 TIPOEKTUPO-
BaHuA fo nHTerpanuu DAQ u CA3, mycko-
HaJIaIKV, TIePBBIX VMCIOBITAHUI M OOy4eHUs
IepcoHara.

MBI IPONUIM STOT IyTh HA COOCTBEHHON
VICTIBITATe/IbHOI MHPPACTPYKType U Telepb
MOXKE€M COKPAaTUTb €ro MIs KOMaHJ, KOTO-
PBIM BaKHee OBICTpee IIEPeNTI K CIeAyio-
1iell Bepcuu ABUTATENA, YeM CaMOCTOATENb-
HO OCBalBaTh BeCb KOMIIJIEKC TE€XHOJIOTMIL
OTHEBOTO CTEH/IA.

McnpiTatenbHblll creny B New Space —
9TO KPUTMUECKM BAXKHBIN AKTUB: OH IIO-
3BOJIAET IIOJTHOCTBIO KOHTPOIMPOBATH TEMI
paspaboTKy [BUTATENs, [UIAHUPOBATH MC-
IBITAHNUSA 10 COOCTBEHHOIT IIPOTpaMMe, M-
HUMU3VMPOBATb 3aBUCUMOCTb OT BHEIIHeN
MHQPACTPYKTYpbl, SKOHOMUYECKUX ¥ TeO-
HOMNTUYECKNX (PAKTOPOB. ]




Rocket Engine Test Analytics:
From Telemetry to Engineering Decisions

AEXION

SYNTHESIS

Amir Sadykov,
founder and head of the Aexion Synthesis project

Introduction

The engine fired on the test stand for a
matter of seconds; preparing for those sec-
onds took weeks. For the spectators, the test
is over - for the engineers, it has just begun:
the disk now holds gigabytes of telemetry
from dozens of sensors — chamber pressure,
propellant flow rates, cooling-circuit tem-
peratures, vibration, synchronized video of
the firing. What follows is a scene familiar to
every young test team: one engineer, a stack
of spreadsheets, and days of manual analysis.
By the next burn, part of that data remains
unread - along with the answers it held.

Aexion Synthesis closes that gap: a plat-
form that turns raw telemetry from a liquid
rocket engine (LRE) hot-fire test into struc-
tured engineering analytics in minutes. Prov-
en on real test firings, it is built for propul-
sion laboratories, aerospace companies and
startups, research institutes, and university
teams.

The idea grew out of a long-held dream of
space and rocketry shared by the company’s
founders, Amir Sadykov and Zhetes Albayev.
Its second source was their background in
artificial intelligence and remote sensing:
analyzing satellite imagery and aerial survey
data. The same principle - turning a stream
of raw sensor data into an engineering con-
clusion - is what the team carried over into
engine testing.

The project was conceived in 2024, and
the platform launched in 2026: a year and
a half spent learning to build the analytics
around real engineering questions and real
test data - in partnership with Thrust, a com-
pany of rocketry enthusiasts, on its test stand.

Hanabi 1.1: Automated Hot-Fire
Test Analysis
Each generation of the platform carries
the code name Hanabi - Japanese for «fire-
works,» literally «fire flower.» In Japan, this
is an art of flight and fire: hanabishi masters
shape not only the burst but its trajectory.
And the brevity of the burst is not a flaw but
the essence of its beauty — the same apprecia-
tion of the fleeting found in cherry blossoms.
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A hot-fire test has the same nature: a few sec-
onds that must be seen in full detail. This is
where the engineering begins.

The platform does not reduce a burn to
a single averaged number; it decomposes the
test into phases. An event-detection layer
locates ignition, steady state, and shutdown,
and metrics are computed separately within
each phase. The reason is physical: averaging
chamber pressure across the ignition tran-
sient and steady state blends two different
regimes. Telemetry is frame-synchronized
with video, so an anomaly flagged by the al-
gorithm appears both on the chart and in the
footage of that same moment.

Every deviation - in pressure, vibration,
temperature, valve behavior - is checked

against its expected range and logged as a
finding tied to the source data. When sen-
sor calibrations are refined, a finding is not
silently rewritten: the platform keeps the pre-
vious version and computes a new one, so it
is always clear which data a conclusion rests
on. Above this sit three levels of aggregation:
single-test analysis, comparison within a
campaign, and series-wide analytics — a pic-
ture of the engine’s evolution from burn to
burn.

For a small team, this is about more than
speed. Not every lab has an analyst experi-
enced in interpreting hot-fire data, and not
every young team can afford one. The plat-
form helps close that shortage: the analysis
methodology lives in the tool, not in one per-
son’s head.

«A hot fire is too expensive to analyze
halfway. Serious test analytics used to live
only inside space agencies and large corpora-
tions — we are making it a product any engi-
neering team can afford.»

- Amir Sadykov,
founder of Aexion Synthesis

AI Analyst: Your Data in Plain Language

The platform includes an Al assistant:
ask it about any test loaded into the system,
in plain language - «Why is the pressure
unstable in this run?» - and it answers with
a direct reference to the data. The assistant
holds the context of the entire campaign:
asked how a run differs from earlier ones,
it answers with a comparison across the full
history. Every figure comes from the test re-
sults, and the calculations are performed by
the platform’s computation core, not the lan-
guage model; the final call stays with the en-
gineer. A hypothesis that once meant hours
in spreadsheets is confirmed or dismissed in
seconds.

Partners and Ecosystem

The platform’s key partner for hot-fire
testing is Thrust and its test stand. Aexion
Synthesis is built on AWS infrastructure and
with AWS support; membership in NVIDIA
Inception and Anthropic’s Claude for Start-




ups provides access to technology and a
community that includes leading aerospace
startups. Each customer’s data is isolated and
remains their property. Around the world,
university teams are a forge of talent and ide-
as for breakthrough startups and aerospace
giants alike - so university and student pro-
jects receive special access terms that make
development faster and more affordable. The
company is already in talks with its first cus-
tomers in Kazakhstan and abroad.

Hanabi 2.0: The Next Generation of the Platform

The next generation will bring a test’s
entire analysis into a single workspace, from
data quality to recommendations, with every
conclusion traceable back to the source data.
A newlevel of Al will draw on customer docu-
mentation and open sources, and parametric
analysis will predict engine behavior across
operating regimes. A full launch for the first
customers is planned by the end of 2026.

The simulation suite builds a digital rep-
resentation of the test — the foundation of a
future digital twin. Thermochemical analysis
yields the chamber’s theoretical parameters —
temperature, combustion-product composi-
tion, ideal exhaust velocity — as a reference
point against measurements; this level al-
ready runs. Planned for 2026 are finite-vol-
ume simulation of nozzle flow and conjugate
thermal analysis of the gas-wall-cooling
circuit: estimating thermal loads and pre-
dicting chamber life before damage occurs.
Combustion modeling inside the chamber is
a longer-term prospect.

The more that is verified on the model
before a firing, the fewer expensive physical
burns are needed. Simulation does not re-
place testing — it moves part of the iteration
into a virtual environment, where checking a
hypothesis costs an order of magnitude less
than a burn. And it runs straight from the
portal: no in-house supercomputer or simu-
lation team required.

Al-driven test analytics is a category
taking shape before our eyes — one that has

drawn major venture investment over the
past two years. But the essence is simpler: for
decades, the industry lacked a single layer be-
tween test-stand telemetry and an engineer-
ing decision, and every team bridged it with
homegrown scripts and sleepless nights after
a burn.

Aexion Synthesis is building that miss-
ing layer — from the analysis of a single burn
to a digital twin of the test. And building it
from Kazakhstan. ]

Aexion Synthesis is a data platform for
rocket engine test programs.

Almaty, Kazakhstan.
aexionsynthesis.com
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Aexion Synthesis
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BeepeHue

JIBurarenb orpaboTanm Ha CTEHfe CYM-

TaHHBIE CEKYHZbI, IO/ITOTOBKA 3aH:;/MA Hefle-
mu. [l 3puTerneil UCHBITaHME 3aKOHYMTIOCH
— JUIS1 MH)KEHEpOB OHO TOJ/IbKO Havyasoch. Ha
IUCKe OCTAIOTCA IMrabailTbl TeJleMeTpuy C
TecsATKOB JAaTYMKOB — JaBJieHNe B KaMepe
CropaHus, pacxojgbl KOMIIOHEHTOB, TEMIIE-
paTypbl KOHTypa OXJIaXJIeHWs, BUOparum,
CMHXPOHHO€ BHUJEO MycKa. [lampime — Kap-
TUHA, 3HAaKOMasi KaXJ0Jl MOJIOFOI KOMaHfe:
OIH VHJKEHEP, IJIEKTPOHHbIE Ta6}II/IHbI n
IHM py4uHoro pasbopa. K cienyromemy mpo-

JKUTY 9aCTh MAacCHBa TaK U OCTAeTCA HeIlpo-
YUTAHHOI — BMecTe C OTBeTaMll, KOTOpbIE B
HeM OBLIN.

OTOT  paspblB  3aKpblBaeT  Aexion
Synthesis - mmardopma, npespararomas
CBIPYI0 TeleMEeTPUI0O OTHEBOIO MCIIBITAHNA
XupgKocTHoro pakernoro asurarens (KPI)
B CTPYKTYPUPOBAHHYIO MH)KEHEPHYIO aHA/IM -
TUKY 3a MUHYTHL. [I1atdopma nposepena Ha
pealbHBIX OTHEBDbIX MCIIBITAHUAX U afipeco-
BaHa JIBUTATETbHBIM Tab0paTOpMAM, aspo-
KOCMMYECKVM KOMIAHMAM § CTapTamaM,
MHCTUTYTaM M YHUBEPCUTETCKMM KOMaH/jaM.

Vipes BpIpoCia U3 JaBHel MEYTHI O KOC-
MOCe ¥ paKeTOCTPOEHNN, KOTOPYIO pasfiesns-
10T OCHOBaTeny KoMmanum — Amup CafbIKoB
n YKerec AnbaeB. Bropoii NCTOYHMK — OIIBIT
B 00/1aCTM MCKYCCTBEHHOTO MHTE//IEKTa U
IVMCTAaHIIMOHHOTO 30HJMPOBaHUA 3eM/Iu:
aHaNIN3 CIYTHUKOBBIX CHUMKOB M JIAHHBIX
aspocheMKu. TOT ke NPUMHIMII — IIpeBpa-
IIaThb IIOTOK CHIPbIX CEHCOPHBIX JAHHBIX B
MH)XEHEPHDIN BbIBOJ, — KOMaH/Jja IepeHeca
B UCIIBITAHUS IBUTATE/IEI.

[Tpoekr 3amyman B 2024 ropy, mwiatdop-
Ma BbipIa B 2026-m. ITonropa roga komansa
II/Ia K TOMY, YTOOBbI CTPOUTD aHAIUTUKY Ha
peanbHBIX MH)XEHEPHBIX 3aIIPOCaX M JICIIBI-
TaTe/lbHbIX JAHHBIX B IAPTHEPCTBE C KOM-
naHuent «Tara» — KOMaHZION 3HTY3MacTOB
PaKeTOCTpOeHNsA — Ha €e WCIIbITaTe/IbHOM
CTeHfIe.

Hanabi 1.1: aBToMaTM3KMpOBaHHbIH pa36op

OrHEBOro UCMbITaHUA
[Toxonenus m1aTopMbl HOCAT KOJOBOE
uMsa Hanabi - mo-samoncku «deitepepk»,
TIOCTIOBHO «OTHEHHBIN IIBETOK». B fmoHun




3TO MCKYCCTBO IIOJIETa ¥ OTHs: MacTepa-Xa-
HaOMCK BBIBEPSIIOT He TOMbKO BCIIBIIIKY, HO
U TpaekTopuio. HeaonroBedHoCTh caMoit
BCIIBIIIKY 37I€Ch He U3'bsIH, 4 CYTh €€ KPacoThl
— TOT >Ke NPMHIMVII N000BaHUA MUMOJIET-
HBIM, YTO ¥ TPV LIBETEHUN CaKypbl. Y OTHe-
BOTO UCIIBITAHVA Ta XKe IIPUPOJIA: HECKOIBKO
CeKYH]I, 3a KOTOpbIe HY)XHO YCIIeTh pasI/isi-
IeTb BO BCeX fIeTa/IAX. 3/1eCh HAaUMHAeTCS VH-
JKeHepHas 4acTb MIaT(GOpMBbI.

[Inarpopma paboraer He C OFHON yc-
penHeHHON 1MdpPoii Ha BeCh IMPOXKUT, a C
paslo>KeHNreM VCIbITaHus Ha ¢asbl: CIoil
JeTeKIMM COOBITMII OIpefie/iieT MOMEHT
IO/KNTA, BBIXOJ Ha PEXMM U OTCEUKY, U
BHYTPM KaXK7I0¥1 (a3bl METPUKM CUUTAIOTCH
otmenpHO. IlpuumHa Qusmdyeckas: ycpen-
HUTD JIaBJIeHNe BMeCTe C IIePeXO/IHBIM IIpO-
[[eCCOM MOKNUIa — 3HAYUT CMEIIAThb fBa
pasHBIX pexxuMa. TenreMeTpus CMHXpOHM3N-
pOBaHa ITOKA/[POBO C BIfIe0: OOHAPY>KEHHYIO
aHOMAJIVIO MH)XeHep BUJWT 1 Ha Tpaduke, U
Ha 3aIMCU TOTO )K€ MOMEHTA.

Kaxxmoe OTK/IOHEeHNe — 110 TaB/IEHNIO, BU-
Oparun, TeMIeparype, IOBefjeHII0 K/IallaHOB
— COIIOCTAaBJIAETCA C OXKUJJAEMBbIM JMAIaso-
HOM 1 QUKCUPYeTCsl KaK HaXOfIKa C IPUBSI3-
KOV K MCXOJHBIM JaHHbIM. [Ipy yrounenun
KaIMOPOBOK HAXO[Ka He IIePeIChIBACTCH.
[Inatdopma coxpaHseT HpeAbIAyIIyI0 Bep-
CHIO VI PAaCCYMTHIBAET HOBYIO: BUIHO, Ha Ka-
KUX JJAHHBIX OCHOBaH BbIBOJ. [ToBepx — Tpu
YPOBHA arperanyuiu: pasbop OfHOTO UCIIbITa-
HMsA, CPaBHEHME BHYTPM KaMIIaHUM U CBOJ-
Hasl QaHAIUTUKA CEPUU — KapTUHA 9BOTIOLNN
JBUTATEIA OT HPOXKUTA K IIPOXKMNTY.

[l1s1 He6OMBIION KOMAH/bI 9TO He TOJIb-
Ko ckopoctb. He B kaxpoil maboparopunu
eCTh AHATUTUK C OIBITOM MHTEPIpeTALNy
OTHEBBIX VICIIBITAHWI, M He KaX/as MOJIOfiast
KOMaHJia MOXeT cebe ero 1mo3Boiutsb. Ilnar-
dbopma momMoraer 3aKpbITh ITOT lepUIUT: Me-
TO/VIKA aHA/IM3a BCTPOEHA B IHCTPYMEHT, a He
aKKyMy/IMPYyeTCs B OIbITE OfHOTO YeIOBEKa.

«IIposcue cmoum caumxom 00pozo, 4mo-
6vL pasbupamo ez0 pe3ynbmamvl 6NOCUTDL.
Panvwe cepvesnas ananumuxa ucnoima-
HULL JUNA MONbKO BHYMPU KOCMUHECKUX

|IWNI’IM

azeHmcme u KpynHolx xkopnopayuii. Mot Oe-

s1aem ee NPOOYKMom, 00CMYNHbIM 10001 UH-
JHeHepHOU Komande».

Amup Caovixos,

ocnosamenv Aexion Synthesis

UWU-aHanuTuk: paboTta c AaHHbIMK

B mmargopme paboraer VMM -accucrent:
BOIIPOC O JTI0OOM MCIIBITAHUY, 3aTPY>KEHHOM
B IIaTPOPMY, MOXKHO 33/]aTh HA eCTeCTBEH-
HoM s3bike. Hanmpumep, «Ilodyemy B aTOM 32-
ITyCKe JiaBjIeHyue HeCTabuiIbHO». V momyunTs
OTBET CO CChUIKOJ Ha TaHHbIE.

ACCHUCTeHT yHep>KMBaeT KOHTEKCT BCell
kamnanuy. Ha Bompoc, yeM samyck oTimya-
eTCsl OT MPeAbIAYILINX, OH OTBeYaeT CpaBHe-
HueM 1o Bceit ucropun. Kaxpas nudpa oe-
peTcs U3 pe3ynbTaTOB MCIBITAaHNUI, pacyeThl
BBIIIO/IHAET BBIYMCINTENbHDII KOHTYP, @ He
A3bIKOBast Mojenib. PuHaNbHOE pelleHne —
32 IH)KEHEPOM.

['mnoresa, paHblle TpeOGOBaBIIAs Yachl
paboThl B TAONMUIIAX, MOATBEPXKAAETCS WIN
0TOpachIBaeTCs 3a CeKYH/BI.

KioueBoii mapTHep IO OTHEBLIM MCIIbI-
TaHUAM — CTeHfi KoMmnaHum «Tsra». Ilmat-
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¢dopma nmocrpoeHa B MHPPACTPYKType U Ipu
noajepxke komnauuy AWS; ydacTue B 1Ipo-
rpammax NVIDIA Inception u Anthropic
Claude for Startups jaeT focTynm K TexHO-
JIOTMAIM U COOOIECTBY, BKIIOYAass Bepylye
a3POKOCMUYECKME CTapTambl. [laHHbBIE KaXK-

[OTO 3aKa3uMKa M30IMPOBAHBI ¥ OCTAOTCS
€ro COOCTBEHHOCTHIO.

Bo Bcem Mupe yHUBepCUTETCKuE KO-
MaHfIbl — Ky3HUIA KaJ[pOB U MJeN Kak Jid
IPOPBIBHBIX CTAPTAIIOB, TaK U I TPAHIOB
a9POKOCMIYECKOIT oTpaciu. [loaTomy st
YHUBEPCUTETCKMX M CTY[JeHYECKUX IIPOEK-
TOB JIEMICTBYIOT CIelMa/ibHble YCIOBUA JO-
CTyIIa, YCKOPSIIOLIIe ¥ yHelIeB/IsIoIe pas-
paboTky. Kommauns yxxe BefieT reperoBopbl
¢ mepBBIMI 3aKaszunkamy B Kasaxcrane u 3a
pybesxoM.

Hanabi 2.0:
cnepyiowee nokoneHue nnatgopmbl

Crenyroliee MOKO/EHMe CBeleT aHAIN-
TUKY UCHBITaHVUA B OfMH paboumil 9KpaH
— OT KauecTBa JaHHBIX [0 PEeKOMEHMALINIT;
KKl BBIBOJI MOXKHO Oy/eT IpPOC/IeUTh
[0 MCXOJHBIX AaHHbIX. VIV HOBOrO ypoBHs
OyzieT onMparbcs Ha JOKYMEHTAIMIO 3aKas-
YJKa Y OTKPBITBIE ICTOYHMKIA, @ TApaMeTpI-
YeCKUl aHa/IM3 — MPOTHO3MPOBATH MOBENe-
HII€e IBUTATe/Is B Pa3HbIX pexxumax. [TomHbIit

3aIIyCK I epPBBIX 3aKa3YMKOB — 10 KOHIIA
2026 ropa.

PacuerHbllI KOHTYp - 9TO uMdpOBOE
IpefCTaBleHNe MCIBITAHUSA, OCHOBa Oy-
mymwero uudpoBoro ABoiiHMKaA. Tepmoxm-
MUYECKUIT pacyeT JaeT TeopeTndecKue Ia-
paMeTpbl KaMepbl — TeMIepaTypy, COCTaB
IPOAYKTOB CTOPAHN, UAEATbHYI0 CKOPOCTh
VICTEYEHVISI — TOYKY OTCUeTa JIsi CPaBHEHVISI
C U3MepeHMsAMI. DTOT YPOBEHbD y)Ke paboTa-
er. Ha 2026 rop 3anaHMpOBaHbI Ta301HA-
MIYECKIIT pacyeT TedeHNsI B COIIJIE METOLOM
KOHEYHbIX 00'bEMOB U CONPSIKEHHBII TEIUIO-
BOJT aHA/IN3 «Ta3 — CTEHKA — KOHTYP OX/IaX-
[leHMs1» — OLIeHKa TEeIUIOBBIX HarPY30K U IIPO-
THO3 pecypca KaMepbl /O BO3HMKHOBEHVS
moBpexxaeHnit. MojenpoBaHue ropeHns B
KaMepe — OT/a/IeHHas [TepCIIeKTUBA.

Yem 6osiblile TIPOBEPEHO HA MOJENIN [0
IyCKa, TeM MeHblle HY)XHO poporux ¢u-
3MYECKNX MPOXXUTOB. PacyeTHbIT KOHTYp
He 3aMeHseT VICHBITaHWs — OH IePEeBOANUT
Y4acTh UTEPALVIT B BUPTYalIbHYIO Cpefy, Ifie
IPOBEpPKa TUITOTe3bI OOXOANTCS Ha TOPSTOK
JiellleBIe IPO>KUTa. 3aIlyCKAITCA TaKue pac-
4eThl IPSMO U3 MOpTana: COOCTBEHHbIN Cy-
[IEPKOMIIBIOTEp 1 pacyeTHas TPYIIIa 3aKas-
YMKy He HY>KHBI.

3akntoueHme

AHa/MNUTMKA UCTIBPITAaHUIL C IPUMEHEHVEeM
VI - xateropus, Kotopas GopMUpyeTCcs Ha
HAIVX I7Ia3axX U 3a MOCTIeHIE [IBa TO/a IIP-
BJIeK/Ia KPYIIHble BeHYypHble MHBECTUIN.
Ho cyrp mpomie: MeXpmy TemeMeTpuein co
CTeH/Ia U MH)XeHEPHBIM pellleHleM B OTpac-
TV IECATUTIETUAMM He XBaTaIo OJJHOTO CJIOH.
Kaxxpjast KoMaHJa 3aKkpblBaja e€ro CBOUMU
CKpMUIITaMM ¥ OGeCCOHHBIMU HOYaMM IIOCIIe
IIPO>KNTA.

Aexion Synthesis crpout sTor HemocTa-
IOLINIL CTI0N — OT pa3bopa OfHOTO IPOXKMTa
mo 1mdpoBoro ABOVHMKA MCHbITaHMA. V
crpour ero u3 KasaxcraHa. [

Aexion Synthesis - nnamgopma oan-
HBIX 07151 NPOZPAMM UCHbLIMAHULL PaKem-
Hoix 06uzameneti. Aimamot, Kazaxcman.
aexionsynthesis.com
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