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Opranmsaumua K1 B mupe

CoenauHeHHble LTatel Amepuku

Lenn 1 3agaum HaLMOHaAIbHON KOCMUYECKOM AeATEeNIbHOCTU —
AgMUHUCTpauma NpesnaeHTa

Peanusauma rpaxkgaHCKoOM KOCMUYECKOW AeATeNbHOCTU —
HaunoHanbHOe ynpasieHMe No a3poHaBTUKE U UCCNeA0BaHUAM
KocmuyecKoro npoctpaHctea (NASA)

CuUcTeMHble U TeXHOI0rMYecKne uccieaoBaHuA U pa3paboTku -
CMNaMM Hay4yHo-uccnegoBaTenbckmnx LleHTpos NASA (Goddard,
Glenn, Johnson u gp.)

MpoeKTuposaHue N NPOU3BOACTBO PAKETHO-KOCMUYECKOI TEXHUKU
— NpeanpuATUA NPOMbILLIEHHOCTUN (roccObBCTBEHHOCTU HET) Ha
KOHKYpPEeHTHOW ocHoBe

Kutaickast HapogHasi Pecnybnuka

Lenu u 3apgaum HaunmoHaIbHON KOCMUYECKOWN AeATeIbHOCTU —
NOIMTUYECKOE PYKOBOACTBO CTPaHbI

O6uee pyKoBOACTBO KOCMUYECKOW Nporpammoit - [lenapTtameHT o6Lwmx
BOOPYKEHUN MUHUCTEPCTBA 06OPOHDI

Pa3paboTka Hay4yHO-TeXHUYECKO NONAUTUKM - [OCyapCTBEHHOE
ynpas/ieHWe Mo HayKe, TEXHOJIOTUAM U NMPOMBILWNEHHOCTU /1A HYK],
HaLMOHaIbHOW 060POHbI

KoopauHauua meayHapoAaHOro COTPyAHMYECTBa U TEXHO/I0TMYECKOro
obmeHa — Kutalickoe KocMmyeckoe areHTCTBo

MpoeKkTUpOBaHUE M NPOU3BOACTBO PAKETHO-KOCMUYECKOM TEXHUKU — f1BE
KOHKypupytoLme yHuBepcanbHble koprnopauuu: China Aerospace Science
and Technology Corporation (CASC) u China Aerospace Science and Industry
Corporation (CASIC)

EBponelckoe KOCMUYECKOe areHTCTBO

Llenn u 3apgaum Kocmmnyeckol geatenbHoctM — CoBeT MUHUCTpoB EKA
Peanusaumsa rpakgaHCcKom KOCMUYECKOM AesTeNlbHOCTU —
OuvpekTopat u LLTtab-kBapTnpa EKA

CUcTeMHble M TEXHOJIOrMYecKne Ucciea0BaHUA U pa3paboTku -
cMNamMn Hay4yHo-uccnegoBaTenbckmnx LieHTpos EKA (ESTEC, ESRIN u
Ap.)

MpoeKTupoBaHue U NPOU3BOACTBO PAKETHO-KOCMUYECKO TEXHUKM
— NpeanpuaATUA NPOMbILLIIEHHOCTU (HE3HaUYUTENbHAA 40N
roccobcTBEHHOCTUN) HAa KOHKYPEHTHOM OCHOBE

CneuunanbHble NPOrpaMmmbl Pa3BUTUA KOHKYPEHTOCMOCOOHOCTH
eBponeickon npombiwneHHocTn (Alphabus 1 ap.)

T Pecnybnuka NHans

Lenn n 3agaum KocmMnyeckom aeatenbHocTn — Kocmmnyeckasn
Komucema npasutenbctsa MHamu

Peanusaumsa rpaxaaHCKOM KOCMUYECKOW AeATEeNbHOCTUN —
JenapTameHT no Kocmuyeckol aeatenbHoctn (DOS)
MpoeKTUpoBaHMe, YaCTUYHO NPOU3BOACTBO U IKCNyaTauma
PaKeTHO-KOCMMUYECKOI TeXHUKUN — VIHAMIACKan opraHn3aums no
KOCMUYEeCKUM nccnegosaHusam (ISRO), npeanpuatmsa
NPOMbILLNEHHOCTU

Kommepumanusauma n mapketuHr B obnactu KAl —
rocypgapcreseHHoe npegnpuatme ANTRIX
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Cneundcdpuka rocsakasa

CoeauHeHHble LLTtaTel AMepuku

OTtyeTnBOE pasgeneHne 3akasa no rpaxgaHckon U BOEHHOW TeMaTUKe
CamocToATENbHbIN 3aKa3 BUOOB BOOPYXXEHHbIX CUI
Kocmunyeckume ycrnyrm BHe rocygapCTBEHHbIX KOCMUYECKUX nporpamm

ﬂ,eMCTByrou_\ee AHTUMOHOMNOJIbHOE 3aKOHOOAaTEJIbCTBO

ObveanHeHHasi EBpona

PasneneHuve 3akasa mexay EKA n EBpokomunccumen
[MpomMblWINEHHAa NoNNTMKa

[1BONCTBEHHOE perynnpoBaHne KOHKYpeHL N

Poccuinckas ®enoepaumgd

Kocmunyeckmne nporpammel
[1BOMHOE NpUMeEHEHne

CamocTtoaTtenbHbin 3aka3 OIYI «Kocmnueckas cBasb» Kak Mmogernb anga psga
dO0NMB

[ocKopropaums Kak yHUKarnbHbI NyOrnnyYHO-KOPNopaTMBHbLINM UrPOK
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]

Administrator Deputy Associate Administrator
Associate AA Strategic Engagement BAssessments
Administrator J

Note: Adminestrator may delegate direct reports 1o Deputy Administrator at hisher dscretion.

* NMO oversees the Jet Propulsion Laboratory contract.
** Programmatic reporing 10 the Sciance Mission Directorate Associate Administraior. JPL will pariicipate in Agency-evel funclions, such as APNMC.




Brogxxetr NASA - 2021 ($23,3 mnppn)

OcBoeHue Hayu4Hble

Kocmoca nccneaosaHuA
6,51 7,3

Rocmmeckme Ctpoutensctso u
TeXHONOMMM Kocmuueckue BesonacHoCTb, P 5
3alMTa OKpYXKatoLen

1,1 onepaumm HaZAEeXHOCTb U cpeap
3,99 ycnyru 0,44
2,94

O6pasoBaHue
0,13

A3poOHaBTUKa
0,83



Percentage of Federal Budget

BrogxxeTr NASA - exxerogaHbiu % oT
chepepanbHOro

NASA Budget as a Percentage of Federal Budget
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LleHTpbl NASA

Ames Research Center
IT, dynnamenTanbHas a>poHaBTUKA, OHO-
KOCMHMYECKHE TEXHOJIOTUU

Armstrong Flight Research Center
UccnenoBanns B o0j1acTy aBuanuu

Glenn Research Center
Uccnenosanus B o0itactu
,Z[BI/IFaTCJICCTpoeHI/I}I " CBA3ZHU

Goddard Space Flight Center —
Hccnenosanus 3eminn, CotHEUHON
cucteMbl 1 Beenennon

Jet Propulsion Laboratory
PoGoTu3upoBaHHOE OCBOCHHE KOCMOCA

Johnson Space Center
[TunoTupyemoe ocBoeHHE KOCMOCA

Kennedy Space Center
[ToaroToBka u 3amyck MHCCHUI Ha OpOUTY
3eMJIu U 3a ee Mpeiesbl

Langley Research Center
ABHaKOCMUYECKHE HUCCIICAOBaHHUA

Marshall Space Flight Center
Kocmuueckast TpaHcniopTupoBKa 1
ABUTATCIIbHBIC TECXHOJIIOTHUU

Stennis Space Center
TecTupoBaHHE PAKETHBIX JABUTATENEH
texHosoruu /(33

Goddard Institute for Space Studies —
I/ICCJ'IG,ZLOBaHI/Iﬂ NI00AJbHBIX KIUMAaTHYECKHA
W3MECHEHHU I

Independent Verification and Validation
Facility

Oo0ecrieuenue 6e30macHOCTH U 3(PHEKTUBHOCTH
3arpar A MUCCUI

Michoud Assembly Facility
[TpousBoACTBO U cOOpKA KPUTUUECKOTO
o0opymoBaHUs AJIs alapaToB OCBOCHUS
KOCMOCa

NASA Shared Service Center
®dunHaHCcOBBINH MeHeKMEHT, HR,
UH(OPMAITMOHHBIC TEXHOJIOTHH, 3aKYITKH

Wallops Flight Facility

CybopOuTtasibHbIC UCCIEA0BATEIHCKHE
IIPOTPaMMBI

10



*  WuBecTtupyet $25 mnpa (nouty 12-npoLeHTHOE yBENMYEHME Mo cpaBHEHUIO ¢ ypoBHeM 2020 doMHaAHCOBOrO
roga) B byaywiee AMeEpUKM B KOCMOCE, COXpaHssi Npu 3TOM noaaepky scero komnnekca pabotr HACA B
obnacTtn Hayku, TEXHONOMMM N adPOHaBTUKM

MpogomkeHne NPOABMKEHUS K LIENWN BbICAAKM NEPBON KEHLLMHbLI U CrieaytoLwero My>4mHbl Ha
NOBEPXHOCTb JlyHbI NyTEM

Ob6ecneumBaeT nepBoe LeneBoe hnHaHCMpOBaHNE CUCTEMbI NOCAAKM YenoBeka Ha JIyHy co BpeMeH
AnonnoHa

Benywas ponb B 0becnevyeHnm yCTon4mBoro NnpucyTcTens Ha JlyHe, 4Tobbl 3anoXmnTb OCHOBY ANS
ornepauunn n BO3MOXHOCTEN, KOTOPbIE NO3BOMAT B KOHEYHOM UTOre ocBouUTb Mapc 4YernioBekom.

[MpogornkaeT pykoBOAUTb paclUMpeHnemM ANHaMmn4Hom akoHoMukn CLUA Ha HM3KOWM OKONO3eMHOM
opbute Yepes KOMMepPUECKME N MEeXOYHapOaAHble NapTHEPCTBA

[Mooaepxka AeCATUNETHUX Hay4YHbIX MPUOPUTETOB, TaKUX Kak MUCCUS MO BO3BpaLLeHuo obpasLoB C
Mapca, Europa Clipper un passutne NISAR n SWOT B Hayke 0 3emne.

NHBeCcTupyeT B pa3BuTnE TEXHOMNOINMN ONA OCTaBKM acTPOHaBTOB Ha J1yHy, Mapc vn 3a ero npegernol

PasBunBaeT nccrnegoBaHums KOMMEpPHYECKUNX CBEPX3BYKOBbIX CaMOJ1IETOB N MHBECTUPYET B TEXHOJ10TNIA
6ecnmMnoTHbIX aBNALMOHHbIX CUCTEM

O6HoBneHne / oXxmereHne MHAPPaCTPYKTYPbl, KPUTUYECKM BaXKHOW 51 BbINOSTHEHNSA TpeboBaHUN
MUCCUWN U CHWXKEHUSA pUCKa NnporpamMmebl

npe,ElOCTaBJ'IeHI/Ie TEXHNYECKNX BO3MOXHOCTEN U ycnyr and obecneveHuns ycnexa Mmmccuun




e OTOT 3anpoc Ha PUHAHCUPOBAHU
P Cb aHCMPOBaHNE "CoeanHeHHble LWUTaTbl BO3rnaBsaT

nogaepKmeaeTt cMmenyto nimymatmey "OT MHHOBALIMOHHYIO 1 YCTOMYMBYIO
j'|y|.|b| Jalo) Mapca"_ nporpammy uccriefsosaHun
COBMECTHO C KOMMEPYECKMMM U
° Bo3Bpau.|,eH|/|e aMepnKaHLeB Ha ﬂyHy MeXOyHapOoAHbIMM NapTHeEpPamu,

YTOObI 0OECnevYnTb 3KCNaHCUIO
» OOy4yeHue xn3Hn n pabote Ha JlyHe yenoseka B COMHeYHOIt cucteme

. N BEPHYTb Ha 3eMnto HOBble
TpaHCH;ILWI;I HaKOMNJIEHHOTO OribITa, 3HaHNS U BO3MOXHOCTW. HaunHas

yT0ObI CoeauHeHHble LUTaTbl umenu C NOMETOB 3a Npeaensl HU3KON

BO3MOXHOCTY 1 ONEpaTUBHBIN OMbIT A5 [ttt
CoeaunHeHHsble TaTel OyayT

nosfieTa Ha Mapc pyKkoBOoAUTbL BO3BpalleHUEM

. A noaen Ha JlyHy ons
POAOIMKaET yaepXKnBaTtb NO3NLIMN AMEPUKA AONrOCPOYHOIo UCcreaoBaHna u

Kak MWUPOBOIro nnuaepa B 0OCBOEHUN KOCMOCa MCNONb30BaHNS, @ 3aTeM -
nonetamu nogen Ha Mapc n B
« BpoxHoBngaet crieaytoLlee nokosieHne Apyrue mecra

vccnegosBarternen, uccriegoBartenen, y4eHblx
1 NUHXXEHEePOB BO BCEM MUpe Space Policy Directive One



60 YEARS

Experience | Discovery | Exploration

o )

'ORBITERS, LANDERS and ROVERS
MOON

Ranger | Surveyor | Lunar Orbiter | Lunar Prospector
Lunar Reconnaissance Orbiter | Grail | LADEE

MARS
Mariner | Viking | Mars Observer | Mars Global Surveyor | Mars Pathfinder

GEMINI 4

Mars Odyssey | Mars Exploration Rovers (Spirit & Opportunity) | Mars Reconnaissance Orbiter
Phoenix Mars Lander | Mars Science Laboratory | MAVEN | INSIGHT | Mars 2020 | Mars Sample Return




Ctparerna «OTt JlyHbl K Mapcy»

NonyyeHune onbiTa Ha JlyHe ans pykoBoacTBa byaywmmm uccnegosaHmsamu Mapca
YyesiloBEKOM

* YcTaHoBrieHWe nyTen YyCTOMYMBOIo CyLLLeCTBOBaHNA Ha LPYroM NflaHETapHOM Tene
« OnpepgeneHuve TOro, Kak AnuTernbHble MOMeThl YerioBeka B KOCMOC BNUSAIOT Ha 340pOBbe aCTPOHABTOB

* [lonyyeHue onbiTa B pa3paboTke cuctemM u onepauun, Heobxoaumblx aAnsa Gonee cnoxHoro ocsoeHns Mapca
*  W3y4yeHune pecypcoB JIyHbl U X CNOCOBHOCTU NOMOYb B KOCMUYECKUX NosieTax

MpoekT "OT JlyHbl Ao Mapca" aBnsieTcsa KOMMNIEKCHbIM MeponpuATUEeM C y4acTuem
HECKOJIbKUX ANpeKunmn

« 3anyck acTpoHaBTOB Ha MOBEPXHOCTb J1yHbI U BO3BpaLLEHNE UX HA 3eMITI0
+ OTnpaBka aBTOMaTU4eCKMUX Muccum Ha JlyHy n Mapc
» Paspabotka HeobxoaMMbIx TexHONormn ansa oceoeHus JlyHbl 1 Mapca




Pacnpepenenue pyHKUMA ‘




3 Artemis II: First humans
- to orbit the Moon in the

; 21st century

Artemis |: First human
spacecraft to the Moon

~in the 21st century

EanySoumm
-MMMQWI-IUW :
return and In-Situ Resource Utilization (ISRU) site

Volatiles Investigating Polar Exploration Rover

~ Artemis Support “* Artemis Support

l'\‘nemis Séuwort - Mission: First & Mission: Human Artemis.li:
ission: First pressurized \ { Landing System ‘ Crewedmisslon |
high-power module delivered delivered to Gatewa'
Solar Electric ¥ g o
i ( to Gateway Gateway ,
ision (SEP) _ lunar surface
system ‘
Large-Scale Cargo Lander’
- Incroased capabilities for science

- First mobility-enhanced lunar volatiles survey

2020




NASA Exploration: CY 2021- CY 2030
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Uncrewe st Bight « Crewsd test Bt Crow Crew
13 CubeSats, 7 lunar
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v Syatom Modules &
HEOMD-Led 4+ + S Lo é ‘ - SE® P P
ve P L -
= = = ”
- ; - ~ a a |
Human Lunar - - i :
Landing
Cormmercial LEO Foundation Hab & Motele Hab .
LEO Operations & Research 135 Commercial Port Free Flye Deplorpment 1o Lunar Surfnce
- a . »
[ Lunar qEn =
HLS Precision Auto Human Assist
NSO ) - P Subsurface Advancad 4
Puttinder ~% L::&J ice hn t{w Mappng . g Cryo Flud nSpace Wy
wsesm 4 Fuel Caits Management Adv EP | Cryo
= Demo 2 -
STMD-Led — crtace And — i SO 4 oo Ste ISRU - Endio Ered
Landing Reobob: Scout ‘ Demeo 1 Regoth 02~ % sl
LRO & Mars2020 ~ Mars
s i} sore — gl | e Y
SMD-Led 5 . |
€ VFER Rowwt
CLPS —y L + ¢ ¢ 4 + + + ¢ + + + ¢ 4 * ¢ + + ¢+
Missions ! ! 4
GRC Space MAF Foot & Repar 4 KscnrrT JSCBH T
Emzwm ARC Theemad ? Repwin Lunas C;_n::t:'u
g Protecton Lab fanall 4
MSD-Led Mission Enabling CoF

Acq & Tech Authority

v
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Building the g‘mfrasttucwre\\
for the future




BupeHune NASA 3KkoOHOMMYECKOro

Pa3BUTUA HA HU3KOMU OKOJNIO3E€MHOM
opbure (HOO)

NASA gaBnseTcs 0gHUM M3 MHOTUX KITMEHTOB B YCTOMYMBOW 3koHOMUke HOO

+ [lNonHas nepegava aktmeoB MKC B KOHLIE XXM3HU

+ [pogomkeHne HAOKP NASA no kommep4yeckum HanpasneHnsm Ha HOO

» [lpunobpectn ycnyrn HaunoHaneHom nabopatopum y koMMepyeckoro(nx) npoeangepa(os)
* JlyHbl U UX CNOCOBHOCTM NOMOYb B KOCMUYECKUX NoneTax

» [lapTHEepCTBO C NPOMbILLNEHHOCTBLIO ANA pa3paboTkv u AeMOHCTPaLUMM HOBbIX KOMMepYeckmx Hanpasnexdun HOO

*  VHuummpoBaTb NO3TanHbIN nepexos Kk npuobpeTeHnto He0bX0AMMBIX YCIYr HA KOMMEPYECKUX HanpaBreHnsaxX
nommmo MKC

* W3bickaTb M peann3oBaTb BO3MOXHOCTM CTUMYNMPOBAHUS YCTOMYMBOIO Cnpoca Ha npoaykTsl n ycryru HOO
MHuummposatb nepexon aktmeos MKC, npogormnkas BbINOMHATL COrnalleHus ¢ MexayHapoaHbIMU napTHepamm

Peanusauus u koppekTMpoBKa NnnaHa areHTcTea no kKommepyeckomy passutuio HOO B coTpyaHuyecTBe C
MeXAyHapoAHbIMU NapTHepamMu

1. BHegpeHue 1 obHoBneHWe (No Mepe HEOOBXOAMMOCTH) NONUTUKA KOMMEPYECKOTO UCMNOMNb30BaHUS U
LeHoobpasoBaHus 1SS

2. ObecneyeHre nepBoHaYarnbHbIX NOMETOB YaCTHbIX acTpoHaBToB Ha MKC

3. 3akntoyeHne KOHTPAKTOB HA KOMMepYeckyo pa3paboTky HanpaeneHun HOO

4. [Nownck 1 ucnonb3oBaHUe BO3MOXHOCTEN AN CTUMYNUPOBaHWs cnpoca

5. KonnuyecTtBeHHas oueHka fonrocpoyHbix notpebHocten NASA B gesitenbHocTtu Ha HOO

FUTURE COMMERCIAL
DESTINATIONS

e

& » ~
u

--UNG

ARTEMIS MISSIONS

oY 4e

COMMERCIAL PARTNER

SPACECRAFT

re at www.nasa.gov/leo-economy INTERNATIONAL SPACE STATION

Updated 1/27/20




EBPOIA -
ESA




EBponenckKkoe KocMum4yecKoe areHTCTBO

Member States

Established in 1975, succeeding ESRO and
ELDO, ESA currently has 22 Member States

20 states of the European Union, plus Norway
and Switzerland

By order or ratification, from 1976 to 2015:

Sweden, Switzerland, Germany, Denmark,
Italy, United Kingdom, Belgium, The
Netherlands, Spain, France, Ireland, Austria,
Norway, Finland, Portugal, Greece,
Luxembourg, Czech Republic, Romania,
Poland, Estonia, Hungary

Canada takes part in some programmes
under a long-standing Cooperation
Agreement, since 40 years (1979-2019).

T e I W E S S N e IR el Euragaan Space Agancy



EBponenckKkoe KocMum4yecKoe areHTCTBO

Bonee 50 net onbiTa paboThl.
OT 11 no 22 rocypapcTB-4eHOB

Bocemb o06bekTOoB B EBpone, okono 2300
COTPYAHUNKOB.

5,7 mnppa. eepo 6rogxeta (2019 r.)

Moyt 100 CNYTHUKOB, CMPOEKTUPOBAHHbIX,
MPOTECTUPOBAHHbLIX U 3KCMJIYaTUPYEMbIX B
nonere.

Koonepauyunsa": NnockonbKy KOCMOC paboTtaeTt
Ha OCHOBe KOHKYpeHUun, Ho 6bnarogaps
Koonepauun ¢ 1975 r. 6b1/10 3aKN0YEHO
6onee 500 cornaweHun.

CnyTHUKK/30HAbI - okono 500, 3anyuweHHble
KoMmnaHuen Ariane ¢ 1979 r., unn Vega
nocne 2012 r. c eBpONeENCKOro KocMoapoma

(Kypy).

22



EBponenckKkoe KocMum4yecKoe areHTCTBO

Purpose of ESA g-esa
“To provide for and promote, for exclusively peaceful

purposes, cooperation among European states in space

research and technology and their space applications.”

[

W««\«é&' Article 2 of ESA Convention

=i C0 s g™ =0 IS S e NI TS EIES el Eurapann Spaie Agency
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LleHTpbl EKA

ESTEC - EBponeiickuii KocMu4ecKHii
HCCJIEe0BATENLCKAHN M TEXHOJIOIHYeCKH
uentp (Hopasuk, Hunepnaumbr).
Kpynneitmee nogpasnenenune EKA,
WCIIBITATENIbHBIA U KOOPAMHAIMOHHBIN
ueHTp eBponeiickon K/I.

ESOC - EBponeiickuii neHTp
ynpaBJieHHs] KOCMHYeCKHMH M0JIeTaMHu
(Tapmmranr, ['epmanus).

Ocy1iecTBIs€T KOHTPOJIb U YIPaBICHUE
paboroif kocMuyeckux amnmaparoB EKA na
opOuTe U B AalIbHEM KOCMOCE.

ESAC — EBponeiickuii acTpoHOMUYeCKHii
uentp (Villanueva de la Canada, Maznpun,
Hcmanms).

31ech pa3MeIaTcs HayqHble
OIIEpaIMOHHBIE LIEHTPBI aCTPOHOMUYECKUX U
1aHeTapHbIx muccuii EKA

ECSAT, EBponeiickuii neHTp
NpUMeHeHHsI KOCMHYeCKOi TeXHUKHU U
TeJileKoMMYHuKanuii (Xapyaiia,
Oxkcdopammp, Coenqunennoe KoposeBcTro).
ObecrnieunBaeT AesTENbHOCTD, CBSI3aHHYIO C
TEJIEeKOMMYHUKAILUSAMU, HHTETPUPOBAHHBIM
MPUMEHEHUEM, MOHUTOPUHTOM W3MEHEHUN
KJIUMATa, TEXHOJOTUEN U HAyKOU

e =

ESRIN — EBponeiicknii kocMu4ecKuii
HCCIIe0BATEIbCKH A HHCTUTYT
(®packartu, Urammus).

Urpaet posb eBponeickoro
UH(POPMAITMOHHOTO TEXHOJIOTUYECKOTO
neHTpa (coop, XpaHeHHE JaHHBIX
eBporneiickux KA, pacnpocTpaHeHne 3Tux
JTAHHBIX ).

Redu Centre (benbrus).

OTtBeyaeT 3a KOHTPOJIb U TECTUPOBAHUE
CITyTHUKOB KaK YacCTh CETU HAa3E€MHBIX
cranumii EKA. Taxxke 31ech HaXOOUTCS
Jara-11eHTp KOCMUYECKOM MOTO/IbI.

EAC — EBponeiickuii neHTp no
NMOATroTOBKe acTpoHaBTOB (KenbH,
I'epmanus).

LleHTp KOMIIETEHIINH IO TPEHUPOBKAM U
Me100eCTIeYeHNIO0 aCTPOHABTOB.

CSG - I'BuaHCcKHii KOCMUYECKH LIEHTP
Kocmompom.

24


http://www.esa.int/ESA_Multimedia/Images/2007/06/Aerial_view_of_ESRIN
http://www.esa.int/ESA_Multimedia/Images/2003/07/ESOC_s_main_building

EBponenckKkoe KocMum4yecKoe areHTCTBO

‘‘‘‘‘

Activities f=esa

ESA is one of the few space

agencies in the world to combine

space science human spaceflight exploration

responsibility in nearly all areas of

space activity

! navigation
operations space transportation g

« Space science is a Mandatory
programme, all Member States
contribute to it according to GNP

« All other programmes are Optional,
funded ‘a la carte’ by Participating technology earth observation e ecommunications
States

RN e ZZEE e WS R IS N e NN ENEE am el Eumapamn Spare Agens
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OpraHmsauma KOHTpakTHOM paboTbl B EKA

« EKA ctpemutcsa pacnpenenutb 85% OrogxeTta
NPOMBILLITIEHHOCTU B )OPME KOHTPAKTOB

« 3a BCe acnekThbl, CBA3aHHbIE C 3aKyrnkamu,
oTBevaet [lenaptameHT 3akyrnok (Procurement
Department). OH Takke peanuayeT 3aKynoyHyro
OeATenbHOCTb, KOTOPas BbINOSHAETCA B paMKax
MepPONPUATUN, NOPYYEHHbIX AreHTCTBY APYrMMu
opraHusaunsamMun u BegoMmcTBamMmm (Takumu,
Hanpumep, kak EC, Eumetsat)

* Yyactue B 3akynkax EKA aBnsercsa oTKpbITbIM
09 BCEX 3KOHOMUYECKNX ONepaTopoB (B T.u.
MHCTUTYTOB, YHUBEPCUTETOB U T.4.) rOCy4apCTB-
4Y1IeHOB WS roCydapCTB-aCCoLUMPOBAHHbLIX
4YIeHOB, Y4acCTBYHOLLMX B rporpamme (-ax), u, Kak
npaBuno, orpaHNYeHO TakKMMN SKOHOMUYECKUMU
ornepartopamMmu

« OrpaHu4eHus: Mepbl MO NoAAEpPXKKe Marnoro
OusHeca, pas3BuUTUE PaBHbIX YCITOBUIN NS
MOCTaBLLNKOB, OrpaHN4YeHMs1 NPOMbILLINIEHHOM
MONMUTUKKN N «reorpadnyeckoro Bo3spata»
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EBponenckKkoe KocMum4yecKoe areHTCTBO

ESA budget for 2019: 5.72 BE {zesa

ESA Activities and Programmes
Programmes implemented

CH: 3.8%, 158.4 M€ Il B UK: 8.8%, 360.6 M€ for other institutional
SE: 1.8%, 74.4 M€ \ | B CA: 0.3%, 11.8 M€ partners
ES: 4.8%, 201.8 M€ Il : : SL: 0.1%, 2.4 M€
RO: 1.1%, 45.4 M€ \ ‘ ‘ ¥ Other: 4.8%, 199.6 M€ Wi forn B
PT: 0.4%, 18.0 M€l ' W AT: 1.4%, 57.0 M€ 81.3%, 1249.7 M€
PL: 0.8%, 34.6 M€ I | B BE: 4.6%, 191.4 M€ o s,
NO: 1.5%, 64.4 M€ Il B CZ: 0.8%, 33.1 M€ 1.22%. 187.2 M€
NL: 1.9%, 77.7 Mé M DK: 0.8%, 31.5 M€ Other income:
LU: 0.7%, 20.9 M€ Il M EE: 0.1%, 2.7 M€ :5%' AW
FI: 0.5%, 19.5 ME

IT: 10.1%, 420.2 M€ B DE: 22.2%, 927.1 M€

IE: 0.5%, 19.5 M€ Il " Total:

HU: 0.1%, 5.2 M€ I ) 1.54 B€ ,
GR: 0.3%, 10.5 M€ B ) '
FR: 28.1%, 1174.4 M€ 1B - .
. BE€: Billion Euro M€: Million Euro
e iE W E I Il =22 SE w19 The European Space Agency
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EBponenckKkoe KocMum4yecKoe areHTCTBO

ESA budget by domain for 2019: 5.72 B€

Navigation® [
13.1%

Space Transportation® i}
22.5%

BE: Billion Euro

ME€: Million Euro Bugg,;t 82219
*includes programmes .
implemented for other

institutional partners

Earth Observation® [
24 3%

European Cooperating
States Agreements
0.1%

—lilmcieE - Iwm:= T ISR e @I TSR EE i

I+l

\k\k\\\

d:esa

Prodex
1.2%

Scientific Programme
9.2%

Basic Activities
4.2%

Associated with General Budget
4.1%

Human Spaceflight, Micro,

& Exploration
12.0%

Telecom & Integrated Applications®
6.8%

Technology Support*
2.1%

Space Situational Awareness
0.5%

The European Space Agency
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EBponenckKkoe KocMum4yecKoe areHTCTBO

industrial policy f=esa

About 85% of ESA’s budget is spent on
contracts with European industry

ESA’s industrial policy:

« Ensures that Member States get a fair
return on their investment

« Improves competitiveness of European
industry

Maintains and develops space technology

- Exploits the advantages of free competitive
bidding.

=i C s g™ =0 IS S e NI TS EIE el Eurapann 3

Side 10
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% SOLAR SYSTEM EXPLORERS

proba-2  soho hinode iris

EBponenckKkoe KocMum4yecKoe areHTCTBO
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EBponenckKkoe KocMum4yecKoe areHTCTBO
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EBponenckKkoe KocMum4yecKoe areHTCTBO

@ Next generation: flown and in training L=CSd

Based at the European Astronaut Centre (EAC), Cologne, Germany

Samantha Cristoforetti (IT) flew to the ISS end-
2014.

Andreas Mogensen (DK) flew in 2015

Tim Peake (UK) in 2015/16

Thomas Pesquet (FR) in 2016/17

Alexander Gerst (DE) flew to ISS mid of 2014 and
was the Commander of the ISS mid of 2018.
Luca Parmitano (IT) flew to the ISS in 2013 and
will fly again in July 2019

Matthias Maurer (DE) began training in 2017

Back: Tim, Andreas, Alex, Luca; front: Samantha, Thomas,
Matthias

— b Z0 W ™ = T IS O e MBI SS KSR am o]
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EBponenckKkoe KocMum4yecKoe areHTCTBO

@ Robotic exploration f-esa

In cooperation with Roscosmos (Russia),
two ExoMars missions (2016 and 2020)
will investigate the martian environment,
particularly astro-biological issues, and
develop and demonstrate new
technologies for planetary exploration
with the long-term view of a future Mars
sample return mission.

SR e IZ W e g W EE I R RS S N e DN IE KNS m el Eumapumn Spare Aganc

33



EBponenckKkoe KocMum4yecKoe areHTCTBO

© Earth Explorers

ESA has been dedicated to observing Earth from space ever since
the launch of its first meteorological mission, Meteosat-1 in 1977

Earth Explorers missions address critical and specific issues raised
by the science community, while demonstrating the latest observing
techniques

= GOCE (2009-13) studying Earth’s gravity field
= SMOS (2009- ) studying Earth’s water cycle
« CryoSat-2 (2010- ) studying Earth’s ice cover

« Swarm (2013~ ) three satellites studying
Earth’s magnetic field

- ADM-Aeolus (2018- ) studying global winds

« EarthCARE (2021) studying Earth’s clouds,
aerosols and radiation (ESA/JAXA)

« Biomass (2021) studying Earth’s carbon cycle
« FLEX (2022) studying photosynthesis
« Earth Explorers 9 & 10 to be selected

=l o™ ™= 0 IS D e WSS e Eurapann Spare Agency
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EBponenckKkoe KocMum4yecKoe areHTCTBO

© Global monitoring for a safer world

Copernicus: an Earth observation programme for global monitoring for
environment and security

Led by the EC in partnership with ESA and the European Environment
Agency. ESA is implementing the space component: developing the
Sentinel satellite series, its ground segment & coordinating data access

« Sentinel-1 - land and ocean services. Sentinel-1A launched in
2014/Sentinel-1B in 2016

» Sentinel-2 - land monitoring. Sentinel-2A launched in 2015/Sentinel-
2B in 2017

« Sentinel-3 - ocean forecasting, environmental and climate
monitoring. Sentinel-3A launched in 2016. Sentinel-3B in 2018

» Sentinel-4A - atmospheric monitoring payload (2021)
« Sentinel-5 - atmospheric monitoring payload (2021)

- Sentinel-5 Precursor - atmospheric monitoring launched in 2017

- Sentinel-6 - oceanography and climate studies (2020)

— b Z0 W ™ = T IS O e MBI SS KSR am o]
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EBponenckKkoe KocMum4yecKoe areHTCTBO

® Galileo: ‘made in Europe’ L=eSsa

— b Z0 W ™ = T IS O e MBI SS KSR am o]

Galileo will provide a highly accurate, guaranteed global
positioning service under civilian control

Full Operational Capability — 22 satellites, with 26 now in
orbit. Deployment of remaining ground/space
infrastructure ongoing

ESA is the system architect for Galileo, managing its
design, development, procurement, deployment and
validation on behalf of the EU. ESA will maintain this
role, providing technical support to the European GNSS
Agency, designated by the EC to run the system and
provide Galileo services

December 2016 - start of Galileo Initial Services, the
first step towards full operational capability

With the new ESA Navigation Innovation and Support
Programme (NAVISP), research will focus on integration
of space and terrestrial navigation and new ways to
improve GNSS
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EBponenckKkoe KocMum4yecKoe areHTCTBO

@ A pioneer in telecoms f=esa

» Europe started in 1968 to develop communications
satellites. The Orbital Test Satellite was launched 10
years later. OTS, and its follow-up ECS, was used for
more than 13 years by ESA and Eutelsat

« Olympus (1989-93) an experimental satellite, at the
time of launch it was the largest civilian
telecommunications satellite in the world

« Artemis (2001~ ) this multi-purpose
telecommunications and technology demonstration
satellite introduced a new range of telecommunication
services to the world

« ESA’'s Advanced Research in Telecommunications
Systems (ARTES) programme stimulates innovation and
promotes the development of products, services and
applications in partnership with industry

Side 19
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EBponenckKkoe KocMum4yecKoe areHTCTBO

@) Space Situational Awareness f=esa

ESOC is home to the Space
Situational Awareness
Programme (SSA) an
initiative aiming to provide
European autonomy in civil
systems and services
needed to protect satellites
and Earth.

Entering its third development period, it will consolidate European facilities and services for:

Monitoring, cataloguing and tracking space debris
Monitoring space weather, and preparing for a future Lagrange mission
Identifying and tracking near Earth objects

Supported by 19 Member States, SSA is coordinated with the institutions of the European Union and
international partners Side 20

— b Z0 W ™ = T IS O e MBI SS KSR am o]
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EBponenckoe KocMu4yecKoe areHTCTBO

P

P

@ The European launcher family

« The Ariane and Vega launchers
developed by ESA guarantee European
autonomous access to space

« Their development and successful
exploitation is an example of how space
challenges European industry and
provides precious expertise

« Ariane is one of the most successful
launcher series in the world

« Complemented since 2011 by Vega and
Soyuz, they are all launched from
Europe’s Spaceport in French Guiana

=l Z0 W ™= IS S e NI TSNS el Eurapann Spaie Agency



EBponenckoe KocMu4yecKoe areHTCTBO

{=
o Launchers and technologies of the future: Ariane 6 and Vega C e=esa

» European Ministers agreed at the Ministerial Council 2014
to develop Ariane 6 and Vega C

» These launchers will provide guaranteed access to space
for Europe at a competitive price without requiring public
sector support for commercial exploitation

= Ariane 6 - modular three-stage launcher with two
configurations, using two (A62) or four boosters (A64)

- Vega C - evolution of Vega with increased performance and
same launch service cost

« Common solid rocket motor for Ariane 6 boosters and Vega C
first stage

New governance for Ariane 6 development and exploitation
allocating increased roles and responsibilities to industry

- Vega C and Ariane 6 first flights — 2019 and 2020

Side 23
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German Aerospace Center (DLR) - Hemeuxkun

A3POKOCMUYECKMMN LEeHTP

* HemeuKunit aapoKocMUUYECKni
nccneaoBaTeIbCKUNA LEHTP

* HemeukKasa KOCMUYECKaAa agMUHUCTPaLUA
(BOHH)

AeNUCTBYIOLW,An No nopyyeHuto HemeuKoro

npasuTenbcTBa (RAUG) ¢ duHaHCMpOBaHUEM, aBHbIM
o6pasom, ot MuHuctepcTBa SKOHOMUKKU (BMWi)

d dopmunpoBaHue KOCMUYECKOWU NPorpamMmmbl

M Bbino/sHeHMe KOCMUYeCKOoM1 nporpammbl

. Me:xayHapoaHoe npeacTaBUTEIbCTBO U Koonepauumsa

Y DLR 33
nccnenoBaTeNbCKUX
LLeHTpa, NOCBALLEHHbIX
aCTPOHaBTUKE N KOCMOCY

|

Government

l

|

Minister of Research
(BMBF)

Minister of
Transports,
Minister of Defence

Universities

it

|

Laenders

Cooperation

%‘ l FUnd,rf/ Funding

International

Partners

R
Y N

ESA

National Industrial
Programs

Research &
Development
within DLR centers

Other Research
Institutes

BbinonHeHue nporpamMmmMbl no
KOCMNU4eCKUM nccrieaoBaHnUsAM

PewweHne no HOBbIM NnpoeKTam
B koopavHauum ¢ Hay4YHbIM COOBLLIECTBOM, OLIEHKa
NnpeanoXeHnn AKCNepTHbIM COBETOM

Bbigaya rpaHToB Hay4YHbIM NHCTUTYTaM
N 3aKrn4eHne KOHTPaKToOB C
NMPOMbILLIIEHHOCTbLIO

MOHUTOPUHI NPOEKTOB

OueHka n 0b630p NPoOEKTOB

41



EBPOIA -
EU



Kocmuueckue nporpammbl EBpocorosa
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Figure 1: A landscape of space business services, business models and segments 43



Kocmuueckue nporpammbl EBpocorosa

@ Copernicus - BeayLmin NOCTaBLLMK JaHHbIX HAabnaeHus

3emnu. NomoraeT cnacaTtb XWU3HM Ha Mope, yry4yllaeTt
pearmpoBaHue Ha CTUXUIHbIE OeOCTBUS U NO3BONSAET
depmepam nydlle ynpasnsaTb CBOUMU YpOXKasiMMU.

Galileo - aTto eBponenckas rmobanbHas CnyTHMKOBas
HaBuraumoHHas cuctema. OHa obecnevnBaeT bornee TOYHYIO U
Ha4EXHY0 MHGOPMALIMIO O MECTOMOMOXEHUN U BPpEMEHU a4
aBTOHOMHbIX N NMOAKITHOYEHHbLIX aBTOMOOUMNEN, KenesHbIX
gopor, asnaymn n gpyrnx otpacnen. Galileo doyHKUNMOHMPYET C
nekabps 2016 ropa.

EGNOS (EBponeuckas reoctauMoHapHaa HaBMrayuoHHas
cnyx6a) npenoctasnseT HaBUrauMoHHbIE YCIyrin
"0e30MnacHOCTb XM3HN" ANns aBnaLUOHHbIX, MOPCKNX U
Ha3eMHbIX Nosib3oBaTenen Ha donbLluen YacTn TeppuUTopuUn
EBponsl
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EBpOMHBECTMI.I,VIVI B KOCMMYeCKUue TexHoimormm

£
2
3g
N
=l o
= c
1z
T3
¢ e
v
-

p 4]
5 “
(V)

SME Pha

EIC Horizon Priz
H2020 FET
TLR1

Copermnicus

* Accelerator Size of estimated annual

Business

Angels ®
n9es " EGNSs,

Accelerator

Idea .
Competitions

Crowdfunding

-——§ >

Horizon 2020
Space-Related Calls

Existing Space VC Funds funding (EUR m)

-

ESA BIC
Business Incubator

Future Space VC Funds

Voo

~ o~
k. -
> N B -
’ -
’ \ b
’ \ \
’ \'\, \
! \ \

-

RS- e Source of Funding

¥ 7
Semann #% ‘ EC funding

ESA funding

. Private funding

{ ' Future funding

SME Phase 2 » Area of activity

—» Leverage of ISEP

Reference periods;
EC funding: 2014-2020;
ESA funding: 2015; Others: 2018

TLR9 TLR

LB B LN ]

Business plan Marketable Commercialisation Company
product & growth maturity

Initial idea

Figure 36: Overview of space-focused financial instruments in Europe and estimated annual funding volume™; ESA funding

represented in this graphic does not include technology developments carried out as integral part of specific development

programmes

45



AreHtcTBo EBpOCOI03a NO KOCMUYECKMUM
nporpamMmmvam

=USrFl B3

European Union Agency for the Space Programme

OTkpbinock 12 masa 2021 r. B Npare Ha 6ase
ynpasgHeHHoro EBponenckoro areHTcTea no
rnobanbHbIM HaBUraLMOHHBLIM CUCTEMaM
(European GNSS Agency)

Muccua EUSPA 3aknio4vaetcsa B TOM, YTOObl ObITb OPUEHTUPOBAHHbLIM Ha
nonb3oBaTtesns onepaTuBHbIM areHTCTBOM Kocmuyeckou nporpammbl EC,
CNOCOOCTBYHOLWMM YCTOMYNBOMY POCTY, 6€30rnacHOCTU U 3aLuuTe
EBponeunckoro Coto3za.

Galileo n EGNOS (nosnumoHnpoBaHue, HaBuraunsi, CAHXpOHM3aLus)

GOVSATCOM (npaBuTtenbCTBEHHaAs! CNYTHUKOBAasS CBA3b)
PbiHOK gaHHbIX 1 ycnyr Galileo, EGNOS, Copernicus 1 GOVSATCOM,;

«lMpenocTaBnsaTb KOCMUYECKME CPEACTBA N YCINYrn ANsi NOBbILLEHNS
6esonacHocTn Coto3a 1 ero rocygapcrB-4yieHOB»

https://www.euspa.europa.eu/
46



Llenu EUSPA

[MpepocTaBneHne AONroCPOYHbIX, COBPEMEHHbBIX, Be3onacHbIX 1 HagexHbIX yenyr Galileo un
EGNOS no nos3numoHnpoBaHuio, HaBuUrauum n CUHXPOHU3aumMn, a Takke 3KOHOMUYECKU
ahekTnBHbIX yenyr cnyTHukoBomn ceasun ana GOVSATCOM, obecneumBasi npu 3TOM
HenpepbIBHOCTb U HALEXHOCTb YCNYr;KOMMYHUKaLNA, NMPOABMXKEHNE U pa3BUTUE PbIHKA
AaHHbIX, HopmMaumn n yenyr, npegnaraemoix Galileo, EGNOS, Copernicus n GOVSATCOM,;

[MpenocTaBnsTb KOCMUYECKNE CpeacTBa 1 ycrnyri Ans noeblleHnsi 6es3onacHoctn Coto3a u ero
rocyoapcTB-yrieHoB. B yacTHocTu, Ansa nogaepxku ncnonb3oBaHusa PRS Bo Bcem EC;

OcyLwecTBNATb M KOHTPONMpoBaTb 6e3onacHOCTbL KocMmUyeckon nporpammbl EC, a Takke
OKa3blBaTb MNOMOLLb U BbITb 3TANIOHOM B UCMOMb30BaHMM 3aLLUMLLIEHHbIX YCNYT, NOBbILIAs
BesonacHocTb Coto3a 1 ero rocygapCTB-4S1EHOB;

CnocobcTBoBaThb Pa3BUTUK KOHKYPEHTOCMOCOBHOM €BPONENCKON NPOMbILLITEHHOCTU ONA
Galileo, EGNOS n GOVSATCOM, ykpennaa aBTOHOMUIO, BKINKOYask TEXHOTOrMYECKYHO
aBTOHOMMIO, Coto3a 1 ero rocyaapcTB-4eHOB;

CnocobcTBoBaTh MakCUMM3aumm CoLmanbHO-3KOHOMUYECKNX BbIrod, OT KOCMUYECKOM
nporpammbl EC nytem cogencTaunst pasBUTUIO KOHKYPEHTOCMOCOOHON U MHHOBALIMOHHOM
npombiwieHHocTn anga Galileo, EGNOS n Copernicus, ucnonb3sys Takke Horizon Europe,
apyrme mexaHmsmbl puHaHcupoBaHus EC M MIHHOBaALMOHHbIE MEXaHN3Mbl 3aKYMOK,;

CnocobcTBOBaThL pasBUTUIO Boree LLUMPOKOW eBPOMNeENCcKOM KOCMUYECKON 3KOCUCTEMBI, Yaensis
ocob0e BHUMaHMe MHHOBaUMAM, NPeAnpUHUMATENBLCTBY U CTapTanaM, a Takke YKPEnneHuto
HOY-Xay B rocygapcTBax-yneHax u pernoHax Cotosa.
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HoBasa kocMuueckasa nporpamma

22 noHna 2021 r.

EKA v EC noanucann HoBoe oMHaAHCOBOE paMOYHOE CorfalleHmne o
naptHepcTBe (FFPA)

HoBasi kocmunyeckas nporpamma EC obecneunt npeeMcTBEHHOCTb U YKPENUT
ycrnewHble dnarmaHel, Takme kak Galileo, Copernicus 1 EGNOS. OHo Takke
byoeT nogaepuBaTb HOBblE MHULMATUBLI, OCOBEHHO B obnacTtu 6e3onacHou
CBA3M, UccrnegoBaHum n pas3paboTok U KommepLmanusaunm kocmoca, rae EKA
ByoeT urpatb KIo4YEBYHO POrb, a Takke npegnaratb HOBbl€ BO3MOXHOCTU
doMHaHCUpPOBaHUSA ANs NnpeanpuHUMaTenbCTBa.

UHuBectnumn EC B pasmepe noutn 9 munnuapaos eBpo B nepuop ¢ 2021
no 2027 roa, kotopble 6yayT HanpaBneHbl EKA n eBponenckon
NPOMbILUIIEHHOCTU Ha pa3paboTKy CUCTEM U NPOrpaMm HOBOIO MOKOMEeHus,
NMEIOLLMX peLlatollee 3Ha4eHne anst 3KOHOMUKKU 1 "3erieHon” n umdopoBon
EBponbl. 310 hnHaHcnpoBaHue nonosiHaeT oroaxetT EKA n, Takum obpasom,
KoHCoNuaupyeT amonumnosHbi Habop oba3aTenbHbIX U akynbTaTUBHbBIX
nporpamMm, onpegerieHHbIX rocygapcreamu-dneHammn EKA.

48






ISRO - Indian Space Research Organisation, UHaguuckas
OpraHmM3auma KOCMMUYECKMX uccnenoBsaHmm

_Prime Minister |
[' -

FRL M Department of Space
NARL
NE-SAC—

ST | ISRO
| o (- L (RO ] o i (i 1
[VSSC] [LPSC] SDSC-SHAR|| [ISAC] [SAC] [NRSC]

[ | L [ 1 1
IPRC | [nsu] [pecuy] [McF] [isTRaC] [LEOS] [ RS |

PRL: Physical Research Laboratory NARL: National Atmospheric Research Laboratory NE-SAC: North Eastern Space Applications Centre SCL: Semi-Conductor
Laboratory HIST: Indian Institute of Space Science and Technology ISRO: Indian Space Research Organisation Antrix: Antrix Corporation Limited VSSC: Vikram Sarabhai
Space Centre LPSC: Liquéd Propulsion Systems Centre SDSC: Satish Dhawan Space Centre ISAC: ISRO Satellite Centre SAC: Space Applications Centre NRSC: National
Remote Sensing Centre IPRC: ISRO Propulsion Complex HSU: ISRO Inertial Systems Unit DECU: Development and Educational Communication Unit MCF: Master Control
Faciity ISTRAC: ISRO Telemetry, Tracking and Command Network LEOS: Laboratory for Electro-optic Systems 1IRS: Indian Institute of Remote Sensing

MHAKMCKaa KocmuyecKan nporpamma peanusyetca nogpasgeneHmamu ISRO n 5 opraHusayuamm,
NoNy4yalLWmMMmm rpaHToBoe pUHaAHCUpPOBaHUe

ISRO — kpbino Kocmuueckoro aenaptameHta lNpasurennocrea UHauu, sbinonHawowee HUOKP. Ynpasnaetca
AenapTtameHTom noa KoHtponem Mpembep-muHucTpa 1 Kommccum no Kocmocy.

Mpeaceparenb ISRO aBnsaetca TakxKe Cekpetapem Kocmuueckoro genaptameHTa u lNpeaceparenem Komunccnun
Nno KOCMOCY.

Co3paHue 1 UCNoNb30BaHME KOCMUYECKUX CUCTEM KOOPAUHUPYETCA HaLMOHaIbHbIMUM KOMUTeTamu. LLiTab-
KBapTupa ISRO KoopaguHupyet obme nporpammbl — pakeTbl-HOCUTENU, CNYTHUKOBAA CBA3b, HabaogeHuA
3emnun, KOCMUYECKUe uccneaoBaHms, atmochepHble NccnesoBaHUA, pasBUTUE KOCMUYECKOM
NPOMDILLNIEHHOCTU, 06ecneyeHre KOHTPONA B Ype3BblYaHbIX CUTYaLUAX, MeXAYHApPOAHOEe COTPYAHMUYECTBO.
DOS aKTUBHO COTPYAHMYAET C NPOMbILLIEHHOCTbIO. 60% 3aTpaT Ha PaKeTbl-HOCUTENN YXOAUT MHAUMUCKOMA
npombiwneHHocTU. bonee 500 npeanpuATUIA y4acTBYeT B KOCMUUYECKOMU NPOMDILLIEHHOCTH
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Uccneposarenbckue nogpaspgeneHnun ISRO

HanuonanbHas Jadéoparopus
aTMochepHbIX UCCIET0BAHUM
[puknaaxeie 1 GyHIAMEHTATBEHBIE
HCCJIEIOBAHMSI [0 KOCMUYECKUM U
aTMoc(epHBIM HayKaM

Kocmuuecknii nentp Vikram Sarabhai W -
Kpymnetimmast 6a3a u riraBHBII 188 fEm Ly
texuudeckuit neHtp ISRO. OtBeuaer 3a

PAKETBI-HOCUTCIIN.

|
b |

IeHTp KOCMUYECKHUX NPUJIOKEHU I
OtBeyaer 3a pa3In4HbIEC aCIIEKTHI
MIPUKJIAJHOTO MCTIOIb30BAHUS
KOCMHMYECKHX TEXHOJIOTHH — reose3us,
CILyTHUKOBBIE T€JICKOMMYHHKAIINH,
133, MOHUTOPUHT OKPYKaOLIEH Cpeabl,
METEOPOJIOTHS, YIPABISIET Ha3eMHON
cranuueit Delhi

LeHTp KMAKOCTHBIX-PAKETHBIX
JABUTATEeJIbHBIX CHCTEM

OtBeuaer 3a pa3paboOTKy, CO3JJaHNE,
tectupoBanue KPJI u comyTcTByromux
CUCTEM

JlabopaTopust pusnvecKux
HCCJIeNOBAHMMT

CosHeuHas ¥ TuTaHeTapHas PU3UKa,
re0KOCMUYecKasi, acTpo(hH3HKa,
ruaporeosorus u T.1. Kontpoaupyer
o6cepsaroputo Udaipur

CeBepo-BOCTOUYHBIH LIEHTP
KOCMHUYECKHX MPHUII0KEHUI
ABTOHOMHAs OpPTraHHU3aIUs, CO3/IaHHAS
CeBepo-BOCTOYHBIM COBETOM IS
Pa3BUTHS DTOTO PETHOHA

JlaGopaTopusi 1oJynpoBOJHMKOB
HUOKP 1o noxynpoBoIHUKOBEIM
TEXHOJIOTHSIM, MUKPOAJIEKTPOHHBIM
cucTeMam M T.JI.



http://www.isro.gov.in/about-isro/vikram-sarabhai-space-centre-vssc
http://www.isro.gov.in/about-isro/physical-research-laboratory-prl
http://www.isro.gov.in/about-isro/semi-conductor-laboratory-scl
http://www.isro.gov.in/about-isro/national-atmospheric-research-laboratory-narl
http://www.isro.gov.in/about-isro/north-eastern-space-applications-centre-ne-sac

CHANDIGARH
» Semi-Conductor L aborasory — NEW DELHI!

* DOS Branch Sccrotariat
* ISRO Sranch Office

* Daini £arth Station

JODHPUR
* Westem RRSC

UDAIPUR
* Solw Obsarvaloey
DEHRADUN
ML ABU « Indan Insteute of Remate Sensing
* Infrared Ooservatory » Cantre for Space Science and Technology
Educaton n Asa-Pacfic
AHMEDABAD - : '

+ Space Applications Cenlre

* Physcal Research Laboratory

* Dovelopment and Educatonal
Communication Unt

LUCKNOW
* ISTRAC Ground Station
« ISRO Nawgation Centre

SHILLONG
* Notth Eastern-Space

MUMEBAI Appicatons Centre

* ISRO Liasson Office

— KOLKATA
« Eastormn RRSC

BHOPAL

» Mastor Control Faciity - B
BENGALURU

+ Space Commission

* Department of Space and

NAGPUR
« Central RRSC

HYDERABAD

ISRO Headquariess * Navonal Romote Sensing Cantre
+ Sateide Commuricatons ang
Navigation Programme Office — SRIHARIKOTA
* NNRMS Secretariat * Satsh Dhawan Space Cantre, SHAR
* ADCOS Secretariat
+ Civil Enginedring Programme Offca TIRUPATI
o Anrix C afion * Naftonal Atmosphonc Ressarch Laboratory
* ISRO Satelites Certire ALUVA " PORT BLAIR
2 :SRO el o t‘;‘? a;y" » et « Ammonium Porchiorsto Exporimontal Plam y Suation
Command Newer - 4 THIRUVANANTHAPURAM %
* Southem RRSC « Viram Sarabha Space Centra ,
* Liquid Propulsion Systems Centre « Liguid Propuision Systems Centre ‘
HASSAN ‘ * ISRO Inartad Systerms Untt
+ Master Control Faciity ] « indian insitito of Space Scence and Technology
BYALALU
* Indian Deap Space Network ~———————MAHENDRAGIRI
« indian Space Scence Data Centre * ISRO Propuision Complax

* ISR Navigstion Centre
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[ Accomplishments in Space: 182 missions

72 LV

MISSIONS

46 successful
flights

|| 5successive |

_ | successful

il flights with

. Indigenous
CryoStage [

* Remote Sensing 10
« Communication Student
satellites

* Navigation
* Space Science

Space Capsule
Recovery

Experiment

Reusable Launch Scramjet Engine

¥::::::l Technology
ogy Demonstrator
Demonstrator

e ' 8
Crew Escape System [
at Launchpad

297 Satellites of 33 countries



When India celebrates 75" year of
Independence in 2022, an Indian
Son or daughter will undertake a
manned space mission onboard
‘Gaganyaan’ carrying the national

flag.....

Gaganyaan Programme
Human Space Flight Centre
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Pad Abort Test Flight of Crew Escape System 1

Successfully conducted on
05 July, 2018 07:00 Hrs. IST.

concept of Crew Escape System, by
g of the integrated CES, in a simulated

scenario

:;’l CM Re-

wﬂ  orientation
.-,-/ & ¥ & /
¢ o
* _ CES-CM separation 0 __ | Parachute

CJM Ignition d:plovme
n

1

‘A

N .
£

- Burn out

Crew
Module
_ Impact ‘
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Enhanced interaction with Ministries

Promoting Space Technology Applications in Governance & Development

Prime Minister of India urged Department of Space to pro-actively engage with all stakeholders to
maximize the use of space science in governance and development.

22 Thematic Expert Groups formed for
One-to-One Interactions with Mlmstrles

» Joint Action Plan 160 Space
- * Proof of concepts Kopliohiio
| — * Development of tools PP
' National Meet deliberated on Jomt action plans on | . Capacity building across 38
promoting space technology applications |« Transfer of technology Ministries /
Departments

« Space technology cells

Pre-NatlonaI Meet Post - National Meet
160 Proposals

Web & Mobile Apps : 200+ N 58
MoUs : 130+ — inistri
Ministries
ity Buildi : 11,000+

Capacity Building

New Space Cells :10 Agriculture, Water Resource, Forest, Environment,
Urban & Rural Development, Rail & Road, Weather,
Health, Education, Disaster management




NewSPAce INDIA LiMiTED (NSIL)

A Central Public Sector Enterprise (CPSE) under
Department of Space



NSIL-VISION

Excel in providing
space-related products and
services emanating from
Indian Space Programme

to global customers and to
further spur the growth of
Indian Industry in undertaking

technologically challenging M | SS I 0 N
space-related activities
Enabling Indian Industries to
scale up a high-technology
manufacturing base for space
programme through technology
transfer mechanisms and catering
to emerging global commercial
small satellite launch service
market, satellite services for
various domestic and international
~ application needs and enabling
technology spin-offs for the

rment of mankind through
industry interface




NSIL MANDATE

* Owning satellites for
Earth Observation and
Communication applications
and providing space-based
services

* Building satellites and
launching them as per demand

* Providing Launch Services
for satellite belonging to
customer

* Building launch vehicles
through Indian Industry and
launch as per satellite customer
requirement

* Space based Services
related to Earth Observation
and Communication satellites
on commercial basis

» Satellite building through
Indian Industry

* Technology Transfer to
Indian Industry




NSIL- MAJOR BUSINESS AREAS

* BUILDING LAUNCH VEHICLES THROUGH INDIAN INDUSTRY

Polar Satellite
Launch Vehicle (PSLV)

NSIL will be the nodal agency for
carrying out PSLV productionisation
through Indian Industry under
consortium route. The Industry
consortium will be responsible for
producing, assembling and integrating
the launch vehicle

* LAUNCH SERVICES

SSLV, PSLV, GSLV &
GSLV-MklI|

NSIL will be
responsible for
providing launch
services to global
satellite customers,
on-board SSLV, PSLV,
GSLV and GSLV-MKkII
launchers

Small Satellite
Launch Vehicle (SSLV)

To cater to emerging global
small satellite launch service
market, ISRO has taken up

the development of Small
Satellite Launch Vehicle (SSLV).
Manufacturing of SSLV through
Indian Industry partners will be

- the responsibility of NSIL




* SATELLITE BUILDING * SATELLITE BASED

AND GROUND SEGMENT SERVICES

ESTABLISHMENT

— Building of satellites meant ~ — Providing satcom
for Earth Observation / services including
communication & providing Leasing of space
in-orbit delivery services for segment capacity
customers

— Mission support

— Establishing Associated services

Ground Segment for Earth —
Observation and — Remote sensing
Communication Satellite ata services

« TECHNOLOGY TRANSFER

— Transfer of Technologies to
Indian Industries

— Transfer of Spm-o
Technologn




KUTAM



Kutamckaa HapogHaa pecnybnuka

Central Committee of the
Communist Party of China

I Central Military Commission |
i |

I People’s Liberation Army I

National People’s
Congress

State Council

Supreme People’s
Court

sereeeeesees . China Academy of Sciences

China Meteorological
Administration

Ministry of Industry and Information Technology (MIIT)

SASTIND: Regulation and
planning of military industrial
complex. Reguiates launch
and re-entry activities

State Administration for

Science, Technology
and Industry for
National Defense

(SASTIND)

State-owned Assets
Supervision and
Administration
Commission of the State
Council (SASAC)

$11B

! Estimated CNSA
i Budgetin 2018

China National Space
: Administration (CNSA)

e China Commercial Space
Alliance

The China Space Foundation is a non-
profit aimed at space education and
International cooperation

The China Commercial

Space Alliance was

set up in 2019 to help
promote and regulate
the country’s growing

private space sector :

China Aerospace Science and
Industry Corporation (CASIC)

CASIC is China’s primary
manufacturer of missiles and
related equipment. It is composed
of 7 academies and hundreds

of subordinate companies and
institutions employing nearly
150,000 people.

To promote greater industrial
competition, in 1999 the former
China Aerospace Company was
split into CASIC and CASC, with
general aerospace and military
equipment being the focus of CASIC
and space the focus of CASC. Still,
CASIC provides support in the form
of solid motors and spaceflight
support systems.

China Aerospace Science and
Technology Corporation (CASC)

CASC is the primary State Owned
Enterprise responsible for the
development, manufacturing,

and operation of launch vehicles,
satellites, spacecraft, and other
space equipment. It employs about
170,000 people across the country.

Key subordinate organizations
include China Academy of Launch
Vehicle Technology (CALT) and
Shanghai Academy of Spacefiight
Technology (SAST), both
manufacturers of spacecraft and
launch vehicles; China Great Wall
Industry Corporation (CGWIC), the
marketing arm of CASC; and China
Satcom, China’s primary satellite
communications provider.
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Space Transportation System

Capability from technology research to system production

A Heavy Lift Launch Vehicle with capacity of 100 tons to
LEO is under development. The design and technical CDR
of its high-thrust liquid oxygen-kerosene engine and
LOX/LH engine have been initiated.
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Launch Site and TT&C
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2016

» Manned Space program







Kutanckasa HapogHaa pecnybnuka

Xichang Satellite Launch Center
HRIERAERPD

1984 s taen

138 ot ormial Launches

This launch gile | used rmainly % support lsunches
10 geosynchronous and medium Earth o

“eee

Jiuquan Satellite Launch Center
BRDEANPLH

1970 i Launen

123 rotw Ortital Launcnes

China's first orbital Isunch 1oak plaoe
from thin site. Used for govemment
missions 1o il orbits and s the only
W supporting human spacedighi
missions.

“eesene

wgluh!l.mh
cles Currently in
Operation

o Long March-2C
@ Long March-20
® Long March-2F
# Long Masch-aA
® Long March-3BVE
® Long March 30
# Long March-48
® Long March-4C
® Long Morch-5

Long March @
® Long March.7
@ Long March-11
® Othor

“ese L]

2019 FistLawncn

Wenchang Satellite Launch Center
XEBMAESES PO

2016 First Launen

5 Tots! Ortstal Laninchey
China's recently i launch site optimized
10 suppoet 1he country’s newest snd lrgest
vohiclos capable ol accessing a varety of ortss
ee

Talyuan Satellite Launch Center
ARDRE§PA

1988 o Launen

80 ol omita Launches

This site is used primartly (0 support Missons
1o low Earth orbil, sspecially polar orbits

‘| Long March-11 Yellow Sea launch platform

1 Tou Orbital Launches
A comweried barge & Used 1 leunch Long March-11 vehicles.
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Kutamckasa HapogHaa pecnybnuka

China’s Orbital Launch Vehicles
by Capacity Class
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e twnt 2 pevvr. P! Dt cooried W ety cakimon

Small Vehicles
Less than 3,000 kg to LEO
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Kuranckaa HapogHasa pecnybnuka

Chang'e-5

LUNAR SURFACE SAMPLING

AND SAMPLE RETURN TAKEOFF
DRILL FOR FROM LUNAR
CORING SAMPLE SURFACE

SEPARATION 6
o

CLAW FOR
GRABBING
SAMPLE

= »
0 DESCENDER a
.~

LANDER

RE-ENTRY CAPSULE

ORBITER

-~

DOCK WITH
ORBITER

: TOUCHDOWN
LONG MARCH 5 (CZ-5)

LAUNCH VEHICLE FROM
HAINAN ISLAND, CHINA
EARTH
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