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[Mpobnema

Kocmoc = «kKocMUYeckme» pacxoapl?

@ W AttoSats

Sputnik CubeSat PocketQube ChipSat

Mass: 83.6 kg Mass: 1 kg Mass: 0.1 kg Mass: 0.01 kg

Cost: ? Cost: S10° Cost: $10° Cost: $107

Development: 0.3 years Development: 3-5 years Development: 3-5 years Development: 0.5 years
1957 2003 2013 2019

Andreas M. Hein, Zachary Burkhardt, T. Marshall Eubanks «AttoSats: ChipSats, other Gram-Scale Spacecraft, and Beyond»
https://arxiv.org/abs/1910.12559

B XXI BeKe macca 1 CTOMMOCTb KOCMUYECKMUX annapaTos
YMeHbLWMNAACb Ha HECKOJ/IbKO NOpAAKOB!

«MagKeTnsauma» KOCMoca - KOCMOC «AJ1A Kaxkaoro»?



[Mpobnema

[ns AOCTYNHbIX KOCMUYECKMX annapaTtoB pemTo-
Knacca (maccom B rpammbl U No LeHe cmapTpoHa)
He CyLLLEeCTBYeT ABUTraTe/en

Gyroscope ~Solar Cells

Microcontroller
Magnetometer

, /,-v"“‘<—Antenna
Radio /

Zachary Manchester, Mason Peck, Andrew Filo, “KickSat: A Crowd-Funded Mission To Demonstrate The World’s Smallest
Spacecraft” , Proceedings of the 27th AIAA/USU Conference, Small Satellite Constellations, Logan, Utah, USA, Aug. 10-15, 2013,
http://digitalcommons.usu.edu/cgi/viewcontent.cgi?article=2976&context=smallsat

OHM HecnocobHbl K CaMOCTOSATE/IbHbIM MaHEBPaM
(aHanormna — aBTonNpUUEnbI, @ HE aBTOMObUAN =>
PbIHOK OrpPaHUYEH NO CPaBHEHWUIO C BO3MOXHbIM)
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[Mpobnema

Pa3paboTuymKkm 1 NpPoun3BoANTENN KOCMUYECKUX
annapatosB pemTo-K/1lacca 3anHTepecoBaHbl B
OCHaLLEeHNN CBOUX N3OeNN ABUraTeNAMMU

RIS S E & o o = T — ‘ f ) H m baSaf—Q [2 DQ 2]
HmbaSaf ' e
TR s e TE O\ A » In development
. Moon orbit
Camera

5 onboard sensors

AmbaSat-3 [2025)

Research stage

Mars Orbit

Cameras

Manoeuvre capabilities
9 onboard sensors

https://ambasat.com/

B HacToAwWwee Bpemsa nogxoasawme Agsuratenm
OTCYTCTBYIOT Ha pblHKe!


https://ambasat.com/

PeweHune
[Mpepnaraetca cemenctso gsuratenen «-Crapt»

YOK629.7 /629.7.038

DOI: 10.21046/spacedebris2019-217-229
0 BO3MOXHOCTW PALMOHANTLHOR YTUU3ALIUM OPATMEHTOB
OKONO3EMHOT0 KOCMUYECKOT0 MYCOPA C UCMO/Tb30BAHUEM
KWHETUYECKMX PEAKTWUBHbIX ZIBUTATENEN

[. A. Hosocenbuyes

Hosocenbues [.A. "O BO3MOXKHOCTU PaLMOHANIbHON yTUAN3aLMM GParMeHTOB OKOI03EMHOM0 KOCMUYECKOFO Mycopa'.
Bcepoccuiickaa HaydHan KoHbepeHuma "Kocmumueckuii mycop: dyHAaMeHTanbHble M MPaKTUYeCcKne acneKkTbl yrpo3sbl': COopHUK
Tpyaos. - M.: KU PAH, 2019, ctp. 217-229. http://iki.cosmos.ru/books/2019cos _mus.pdf

[peaycmoTpeHa BO3MOXHOCTb MCNO/Ib30BaHMUSA
KOCMMYECKOro Mycopa KaK UCTOYHUKA aHeprum!


http://iki.cosmos.ru/books/2019cos_mus.pdf

BO3MOMXHOCTU

» OJHOMMNYNbCHbIE MaHEBPbl KOCMUYECKNX GeMTO-annapaTos
«ANA KaXKa0ro»

>  YTUnmnsaums KOCMUYECKOro Mycopa M OTXO0A0B nepepaboTku
Cbipbs

» Onepauuu B 6AMMKHEM U AabHEM KOCMOCE, BKAtOYas
MeXMNaaHeTHble nepeneTbl

» [locneayowmm pexxmum manaom Taru
» JlazepHoe ycKopeHue
> [eopbuUTuHr

» Pa3speneHue u pa3seseHune rpynnmpoBoK npu obLiem
3anycke

» BosBpauleHue 06pasLoB Ha 3emto

» HepaKeTHbIM 3anycK, U Apyrme BO3MOXKHOCTMU.



PbIHOK

EMKocTb MmnpoBOro pbiHKa (TAM) —
6onee S 5 mapa.
CAGR - 5%

EMHOCTE peIHHE 5 Bonee 55 mnpo.
CAGR 5%

[ ]

JKcnpecc-akcnepTtmsa npoekta AO «PBK» ot 19.07.2019

[1porHo3 gonu poiHka «-CtapT»
(SOM) Ha 2023 r. —
0o S 10-15 mnaH.

IKCTPaNoNALMA AAHHbIX:
SpaceWorks 2019, https://www.spaceworks.aero/wp-content/uploads/Nano-Microsatellite-Market-Forecast-9th-Edition-

2019.pdf
SpaceWorks 2020, https://www.spaceworks.aero/wp-content/uploads/Nano-Microsatellite-Market-Forecast-10th-Edition-

2020.pdf
Nanosats Database, https://www.nanosats.eu
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KOHKYpEeHTHI

Bo3moXKHble BapuaHTbl AgBuratesien ana emToCnyTHUKOB OTHOCATCA K ABUraTenam
MaNIoN TATN ANA noaaepXaHna opbuTbl U NPAKTUYECKU HE PeaIn30BaHbI

3.6 Propulsion

Propulsion systems for ChipSats are in a preliminary development phase and have not yet been tested .
Because of the 10 gram weight constraint, this type of satellite cannot accommodate any conventional
propulsion system. Three substitutes for propulsion systems are presented:

Electrodynamic Tether

This system deploys conducting wires from the ChipSat to interact with the Earth’s magnetic field, which
makes it efficient for low-mass satellites. While the concept has been developed, the system remains to
be tested. An EDT of 3 - 10 meters in length could provide sufficient thrust for a 1 - 100 gram satellite to /l cc i‘B
overcome drag in LEO orbit. It needs a paired mass at the end of the tether; another ChipSat as the paired SYSTEMS
mass. The pairing over an EDT provides electrical contact with plasma and in-flight stability (Bell et al.,

}
2013). Single tether for thrust may be insufficient for overcoming the gravity gradient force across such
satellites; an array of short tethers with different axes of orientation might solve the problem (Burkhardt, https://accion—svstems.com/

2013).

Solar Sail

This concept utilizes the momentum of photons to propel a spacecraft. The attitude and orbit of a ChipSat
can be managed through the adjustment of the sail angle. However, it is limited to the inner solar system
as the acceleration of the solar sail is inversely proportional to the distance of the spacecraft from the
Sun. The concept has been developed and tested in other types of small satellites, however the system
has not been tested for ChipSats (Burkhardt, 2019).

Laser Sail
Laser sails use Earth-based, and potentially space-based lasers to propel spacecraft using the momentum

https://appliedionsystems.com/portfolio/ais-

transfer principle. Focused energy can produce a higher thrust than solar sails but needs high precision

lasers. Attitude control can be achieved by targeting the laser at different points on the sail. A new concept gppt3—1c—series—integrated—propuIsion—module/
of Alpha sail for Sprite is currently under development at Cornell University, which will be launched as a

part of NASA's ELaNa program. This concept incorporates a laser-propelled sail with four Sprites, one at H anUMeHbLluue ns CyLLI,eCTBleIJ.I,VIX Ha
each end, in the initial configuration of a CubeSat (Cornell University, 2019). No prototypes have been o

tested but the concept is being developed. p bIHKe ABM rateaenm He mo I'yT 6 blTb

: N _ yCTaHOBAEHbl HAa GeMTOCNYTHUKN NO
ChipSats: New Opportunities. Final Report. 71st International

Astronautical Congress. IAC, 12-14 October 2020. Macce N MOLWWHOCTH 9
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B2C

MoHeTn3auuna

YacTHble KOMMepYecKmue KOMMNaHUu n
npodunbHbIE OpraHM3aumm (cBasb,
MOHUTOpUHr, 33, ...)

Hay4yHble, Hay4HO-UCCcneaoBaTeNbCKUE ,
Hay4YyHO-0b6pa3oBaTe/sibHble OpraHM3aLUmu
(3kcnepunmeHTbI)

Obpas3oBaTtesibHble OpraHMU3aLummn, By3bl,
KONJTIeXKU, TEXHUKYMblI, LLUKO/bI,
AononHnTenbHoe obpasoBaHue
(npoekT «Space- », «KBaHTOPUYM»,
Kpy»xKoBoe asurxkeHue HTH, ...)

YacTHble Mua: MoaenucTbl, He3aBUCUMbIe
nccnenoBaTenu, KUMUAMKeBoe
notpebneHne» («KKOCMUYECKNI TYPU3IM —
NanT»), NOAAPKMU ... - KOCMMYECKasA TEXHMKA
KaK «rageTbl»

!Hv’ﬁ&-?s%f
- .
L - ¢

https://ambasat.com/
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2018-
20109:

KoHuenuus

I1nHaMKMKa

2021:
MVP,

2020: ONbITHbIE

HUNOKP NMOCTaBKU

2022:

OnbITHOE
NPOW3BOACTBO,
NMOCTaBKW,
NUUEH3Nn

: Uwonb 2020 r. — onb 2021 r.:

: rpaHT ®oHpga copeincTema

I WHHOBaUMAMM NO Nporpamme
LCTap'r-l Ha BbinonHeHue HNOKP

B
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CornalueHne o HamepeHnsx
AmbaSat LLC n OO0 «1-CtapTt» 02.10.2020 r.

LETTER OF INTENT

(TRANSACTION)
Effective Date: 02/10/_ . 2020,

RE: Femto-class spacecrafts & engines

This letter of intent, (the Letter of Intent’), represents the basic terms for an agreement
After this Letter of Intent has been signed, another formal agreement may be
constructed to the benefit of the Parties.

I The Party A: AmbaSat LLC (the "Party A") with a mailing address of
AmbaSat LLC
201 East 5th St, STE 1200
Sheridan, Wyoming 82801
USA

Il. The Party B D_&aﬁ_LLQ the “Party B") with a mailing address of 50 lyet
Profsoyuzov st., 558, 9, City ol Omsk, State of Russian Federation, 644065,

1l The Transaction:
Parties A and B intentions are in regards to the following.

- Party A provides, and Party B purchases, in the required quantity, complete

AmbaSat-1 or of or kits for

their assembly, to perform ma necessary R&D to development and testing of engmes

for interorbital of Fi of various well

as for deliveries by Party B of Femto-class spacecrafts equipped with engines lo third
parties (in this case, the product of Party A is a purchased assembly unit);

- Party B provides, ana Party A purchases, in the required quantity, engines for orbital
transfer of various , Of kits for their
assembly, for use |n necessary cases, at the satellites, made by Party A, as well as for
deliveries by Party A Femto-class spacecrafts, equipped with engines with third parties
(in this case, the product of Party B is a purchased assembly unit);

a Page 16/2

- Parties A and B undertake joint actions to Femto-cl
spacecrafts with a design integrated with engine reflectors, with a lower mass and cost
and greater functionality, including for the supply by Parties A and B this Femto-class
spacecrafts equipped with engines to third parties. and/or joint development of other
types of space technology using technologies and technical solutions of Femto-class
spacecraft and engines, and also welcome the participation of third parties in this
activity.

The terms, value and currency of each transaction are determined by separate
agreements between Parties A and B, as well as Parties A and/or B and third partes.

This letter serves as an introductory letter only, as the beginning of discussions that wil
culminate in the signing of a product supply and service agreement

PARTY A ’)
Party A's Signature >k é:\)r\ > pate __ 2 "“’ 29
Print Name _ MO Pav

PARTY B
Party B's Signature il . __Date

Print Name Dmitry Novoseltsev

e Page20l2

JlocTnxKeHuna

CornalueHne o Hay4HO-TEXHUYECKOM
cOTpyaoHMYecTBe
KoHcopumyma «Kocmuyeckas
perata» n OO0 «-Ctapt»
29.11.2020 .

CornaweHue o JOnroCpoOYHOM
COTPYAHUYeCTBE
KoHcopuunyma «Kocmuyeckue
TexHonorum» n OO0 «-CtapT»
13.07.2020 .

12



JlocTnxKeHuna

MemopaHaym 0 B3anMONOHMMaHUK
UZURO tech n OO0 «[1-Ctapt» 30.03.2021 .

MEMORANDUM OF UNDERSTANDING

Thiz Memorandn of Undersanding (MO i made and entred ifo 2 of 30°, Mz
2021 (‘Effective Data”), by :nd batw

0 Tech. a company wncorporated and existing under the laws of Republic of Kores,
s pricpal placeof e 3t 481 Workd Cop bk o, M- g, Secul, Repubi of Koves,
03902 CPare A7, an

1 LLC, 2 company incorporated and existing under the laws of Russian Federatior],
with its ynn:lp:l place of business at 50 yet Profsoyuzov st, 5B, 9, Owsk, Russian Federation,
644065 (“Parey B").

Party A and Party B may be referred to herem individually 5 2 “Party” and collectively 3z
the “Pardie:

RECITALS

WHEREAS, Party A is provider of post mission disposal solutions for spacecrafts
and related technical solutions, including in-space propulsion system with chemical
propellant, to make sustainable space developments of bumankind's possible..

WHEREAS, Party B is inifiator and developer of project to development a family of
engines for ulfra-small Femto-class spacecrafis and relted techmical solutions, including
‘possibility of using small fragments of space debris 25 an energy source in engines ; and

WHEREAS, the Partie: are inferested in cooperating with each other in order fo develop and
improve technologie: in the fislds of small and low-cost mass-effactive

prncipial Jor evenyone”, including Space Propulsion S
Space Debris Using and Utilization Solutions and related techaical solutions for small and ultra-
spacecrafts (" Technologies”)

NOW THEREFORE, the Parties agrse as follows:

1L Purpose

The Parties shall cooperate and nezotizte in zo0d faith with each other in order to jointly
develop sud improve the Technologaes (“Callaboration”)

. Scope of Collaboration
The Collaboration berween the Parties under Section | sbove may includs the following

® sharing technical knowledge, know-how 2nd oher relevant information with each
ofher,

(i)  exchanging research materisls andlor the results of research independently
conducted by a Party

(i) jointly researching issues rezarding the technologies and allowing the other Party o
116

‘preparation, £ this MOU, unless berein.

Governing Law: Dispute Resolution, This MOU shall be construed under and governed by
x'm Laws of Korea, without regard to its conflict-of-law principles. Any disputes, controversies or
shall be  the courts of Korea

IN WITNESS WHEREOF, the Parties have caused this MOU to be signed and delivered by
their respactive duly suthorized representatives as of the Effective Dte.

UZURO Tech.
42
Name: [Sungmoon Lee]

Tile  [CEO]

D-Start LLC

By:
Name: [Dmitry Novoseltsev]
Tille  [CEO]

MncbMo 0 3anHTEpPeCcoBaHHOCTH
«YcnewHsble paketol» 05.04.2021 r.

Teucpansuosmy AHpexTOPY
SUCCESS HKETS 000 «1-CTAPT»

JLA. Hosocerbiicay

Hex. Ne 252021 or S anpens 2021 r

Vaamaessait [Imurpuii Anexcanaposis!

Kowaris AQ «YCTICmHse PAKCTSD PETHIYET PR NPOCKTOR 110 OCBOCHHIO KOCNOCA, B
7.4 GRDKETHAIX CHEPXIETKIX PAKET-HOCHTEIEH, MEXOPOHTATLHLLX GYKCHPOB K APYIHX CpecTa
KOCMIHCCKOI TEXINKH MACCOBO OCTYTIHOCTH

B Kavecrse 0a0ro u3 i Taxcke. Maccosoe
annapatos ¢ e y ). C

YHCTOM OTHOCHTEITLHO HISKOM CTORMOCTH KAK CIMIX KOCMHIECKHX ATTAPATOR IAHHOTO KIACCa,
TAK  1YCKOBBIX YCIYT JU1R HUX.

Kax HIBCCTHO, B HACTORTIICE BPEMS ABHTATETH VX KOCMHHCCKIX IIAPATOR NONOGHOO
xnacca YIOT Ha pHRKE, 33 pana sap HHOKP no smsrareas
MO TRIM U1K NOMACPRAIR BHCOTH OPGHTL

B 970l caxsH, 13 Hatici KOMIANYH NPEACTARTACT KirTepee mpoexT 000 «I1-Crapm no
OAHOHMITYILCHEIX  MEAOPOHTATLHBX  MAHEBPOB
HCHIH HTOIKANH IHEPIHH

CBEPXMATAIX KOCMHYECKIX QIIAPATOB C

Hexotopiie  TEXHIMCCKAe  pemiemid, WKTOWMN BHrarenn cepud  «Hamy
PACCMATPHBAIOTCR X BHCAPCHNIO M WCIOTIOBAMINO B Gmokajime  Gyaymew.

wiepee WCTMTaNKH 1CMCHTOR KOHCTPYX
KOCMIYECKINX QITIAPETOB A CTEHIOBOM 0BOpYAORIIHH «/1-CTapT.

Hacrosmuase mickmon AQ «YCrICHIHAE PAKCTAY NOTTBCPAAICT JAHHTEPECOBAHHOCTE B
PeATHIAIH NPOEKTA «1-CTAPT», & TAIOKE B COBMECTHIX MAPKETHHTOBX H HIBX ACHCTRIAX 110
ochoemnio phka. 2

ANNAPATOB (CUIR KAKIOTON 1 TEXHHICCKIX Pemeii JUI% HLX.

Tencpansusiii mpextop
AO «Yeneuniiie pakeTin

— e
Hen, HC. Uepesmmerso et

Tea +7(903) 118 51 33
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JlocTnxKeHuna

HWNOKP B pamkax rpaHTa ®oHaa cogencTBust MUHHOBaLMSIM
(Horosop Ne 36261'C1/60541 o1 24.07.2020 r.)

C1-73303
0060541

Horosop (Coraamenne) Ne3626I C1/60541
0 MpeJoCTAEIC¢HAH [PAHTA
Ha OpoBeJeHHe HAYIHO-HCCTEI0BATENLCKAT H ONLITHO-KOHCTPYKTOPCKHT pador

T. Mockea 24 mroma 2020 T

denepateHOE TOCYAApCTBeHHOE OROmEeTHoe yupesneHHe «PoHI cogefcTEHA
PA3EHTHI MAMEIX QopM OpeInpHATHE B HAyUHO-TexHHIeckoH cheper (PomI comefcTEHA
HHHOBAITHAM), Janee EenyeMoe $OHI B JHIE 3aMECTHTENA TeHEPATHHOTO JHPEKTOpa
Muxmracs Anipes BiamuMHpoBETA, IeACTBYHINEI0 HA OCHOBAHHH JOBEPEHHOCTH OT
01.03.2020 r.. c oHO# CTOPOEEL H OOImMEeCTEC C OTPAHHIEHHOH OTBeTcTBeHHOC TR " [I-CrapT”
(000 "O-Crapt"), EMeryeMoe B JambHefimenm "T paHTOmOTyIaTes", B THIE FeHEPATEHOIO
mupexTopa Hopocensnesa IMHTpHA ANeKcaHIPOBHYA, AeficTBYIOIIETO HA OCHOBAHHH Y CTaBa,
C JpyTOH CTOPOHEL 3AKTHMHIH HacToamud [loropop (Cormamense). HMeHyeMEH B
JaTbHEAIIEM COIMAMEHAE, O HHASCTETYEOMEM:

1. IIpeameT CornameHnd.

1.1 donn BEmeTdeT [paHTOMONMYHATEN0 AeHEHHEIE CPEICTEA (Iamee — TpaHT) Ha
YCIOBHTE., VEA3AHERIX B  HACTOAIIEM COLTAIIEHHH. HA  BRNIOMHEHHE  HAyIHO-
HCCIENOBATEIRCKEX H ONEITHO-KOHCTpyETOpcksx paboT (HHMOKP) mo Teme: “Pazpabotka H
HCIIEITAHHA [OPOTOTHIIOR KHHETHUECKOTO peakTHEHoro geHratend (KPM) ¢ pabomma
OPOIEccoM 33 CHeT YTHIH3ANHH KHHETHIECKOH 3HEprHHE KOCMHYECKOT0 Mycopa. PaspadoTka
H HCIEITAHHA KCHePHMEHTATEHOTO 00pa3na MHIIEHH mpoToTHma AemTaTens.” (IIpoext Ne
60541, zampra C1-73303 B paMKax pealH3IAHH HHHOBAHOHHOTO NpoekTa “OpraHHameEs
paspaboTKH, MPOH3EOACTEA H BHEJPEHHT KHHETHUECKHX peakTHEEEX jJemrarencii (KPID) c
BO3MOMHOCTEED YTHVIH3AIHH KOCMHIECKOTO Mycopa’).

1.2. OcHOBaEHEM X4 3AKTHOUEHHA COITIAINSHHY HA BRIIOMHeHHe TamHod HHOKP
ABmaeTca [IpoTokon 3acefaEHT JHpekuHH PoHIA comeHCTEHA HEEOBAmmAM Ne5 oT 2 HIOHA
2020r.

1.3. HcnonHeHHe COMTAMEHAA OCYINECTBIASTCA 33 CIeT ORI#ETHEIX ACCHTHOBAHHI B
BHIE CYOCHIHH. OpeJocTaBIAeMEIX H3 cpedcTB PelepaleHOTO OHOTEETA. OCHOBAHHH
denepanerHOro 3akoHa PoccHickod <PemepamHH 0 QegepalkHoM  OHLEETE Ha
COOTBETCTEYHOIIHH (PHHAHCOBEIA FOI.

1.4. IleneBoe HasHATeHHE TPAHTa — TPAHT HCOOILIVETCA HA (HHAHCOBOE O0ECIIETeHHE
PACXO0B, CRMAHHEX ¢ BemMouHeEHeM HHOKP B paMEax pealH3allHH HHHOBAITHOHHOIO
npoekTa. [IpemycMoTpeHHEIE COTTAIIEHHEM pPadoTH BEINOMHAETCA | paHTOMOTYIaTeleM B
COOTBETCTBHH C TEXHHYECKHM 3aJaHHEM H KATCHTADHRIM ILTAHOM, SBIAOOTEMHCA
HeOTHEM/IEMOH TACTEH HACTOAMIETO COTTIAIICHHA.

1.5. I'paHTOmOTyIaTeTs 0O0AIYETCA B CPOKH, VKA3aHHEIE B KATEHTApHOM IDIAHE,
pemoneERTe HOKP B npencrasare $oEIY JOKYMEHTEL NOATBEPAIAIIIHE EGRNIOIHEHHE
BEINEYKA3AHHEIX PA0OT H IECE0E HCIOIb30BAHHE CPEICTE IPAHTA.

ComepsaEHe H CPOKH BEIIONHEHHR OCHOBHEX 3Tanoe HHOKP ompememmorca
KalleHIAPHEM IIaHOM PadoT, ABIARIIHMC HEOTEEMIEMOH JaCTEI0 HACTOAIIETO COIVIAMCHHA.

*Defiepaepe” (cresa) u *Opuramn’, 000 *fi Crapt”, 20207,
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JlocTnxKeHuna

HWOKP B pamkax rpaHTa ®oHaa cogencTems MHHOBaLUAM
(HayaTtbl akcnepumeHTbl Ha cteHae MCUL, dpespanb 2021 1.)
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JlocTnxKeHuna

HWOKP B pamkax rpaHTa ®oHaa cogencTems MHHOBaLUAM

pesyneratel nepBoro atana HUOKP, 2020-2021 r.r.)

OOImeCTBO ¢ OrpaHAYEHHOH OTBRTCTBEHHOCTEO "/I-CTapT”

VIK: 629.78.037313"
PerncTpanHOHHE NeAAAA-A20-120081790025-1
Hrs. Ne001-21

VTBEPKIIAIO
TeHepaTBbHBIHA THPEKTOP
Hosocempnes 1. A

OTYET
o BemomHeHHH HHOKP 1m0 Teme:

"Pa3pafoTka H HCIBITAHKA NPOTOTHIOB KHHETHYECKOr0 PeaKTHBHOTo ABHraTens (KPII) ¢
PadoTHM IIpoeccoM 3a cUeT YTHIN3AUAH KHHETHIeCKOH YHePIHH KOCMHISCKOro Mycopa.
PaspaboTka | HCTBITARIS ATATEHOTO 0GPA3I(A MHUITIEHH TIPOTOTATIA ABUTATENL "

(morosop Ne3626I'C1/60541 ot 24.07.2020)

Stan Nel'Pa3paboTka MaTeMaTHTeckoft MOJeTH pabodeTo poneccea ABATaTeN . Paspabotka
TPOTPAMME! H METOIHKH SKCTIePHMEHTOB UIA HCTIBITAHHET IPOTOTHIIOR TBHIATelek
MoZepoBaHHe YCIOBHI I SKCIEPHMEHTATEHELX HOCIIe I0BARHI IPOTOTHIIOB JBHTATENA H
€T'0 KORCTDYKTHBHEIX 3TeMeHTOB B PAsTHIHOM HCTIOTHEHHH, 0becTIeqeRHe cHopa i 00PaboTKE
namssmx. Tpoextap 6p sameredi. TpoekTup H H3TOTOBTeHHe
KOHCTPYKTHBHBIX 57IeMeHTOB [IPOTOTHIIOR ABHIaTeNel OTpaskaTeell I BCIIOMOTaTelbHBIX
KOHCTPYKTHBHETX 37eMerToB. FI3roToBTeRHe 06pa3Ton MANeHe, MCKTHTaT 0DpA3IIE! 13
CIeNHATBHEIX MATEPHATOB, U8 SKCIIePHMERTATSHBIX HCC/IeI0BAHHI IPOTOTHNIOB JABHIATeN H
€T0 NIEMEHTOB. DKCHePHMEHTATEHbIE PA0OTEI ¢ HITOTOBICHHEIMA KOHCTPYKTHEHEIMH
IIeMEHTAMH IPOTOTHIIOB ABATATRH, 03 HCIO/IB30BARH MEICHEH, I IO ATBEPAICHEA HX
paboTocriocobmocTH. "
(mpoes ey ToEETT)

PyroBoanteas pador Hosoceasmes 1. A.

|

a
Omck, 2621 o S Y4
AR 0O g

AKT
o Beimonaesan HHOKP
no stamy N 1
morosopa (cormamerms) Ne3626I C1/60541 ot 24.07.2020 T
© TIpeno TpaHTA HA TIp y CTeOBATETBCKHX H OTIBITHO-
KOHCTPYKTOPCKHX PadoT
r. Mocksa 7 anpera 2021 r.

HHMOKP “Pa3paboTKa H HCTBITAHHZ MPOTOTHIIOB KHHETHYECKOTO PeaKTHBHOTO JBHTATeNT
(KPI) ¢ pabowmin nmpomeccoy 3a CueT YTHIH3ANHE KHHETHWECKOH SHEPIHH KOCMHTECKOLO
Mycopa. Pa3paBoTka M HCMBITAHESA 3KCTIEPHMEHTATHHOTO OOpasla MHIIEHH MpOTOTHIA
JBHTATETL”

21an Nel “PaspaboTka MaTeMaTHIeCKOH MoJIelH paGotTero mporecea IBATATeId. PaspaboTka
TIPOTPAMMBI H MeTONHKH 3KCICPHMEHTOB IA HCTILITAHMA NPOTOTHTIOB JBHTaTeTeil.
MoOJIeHpOBAHHE YCIIOBHH [UIA 3KCIePHMeHTATSHBIX HCeIeI0BARHI IPOTOTHIOB IBHTATENS H

€0 KOHCTPYKTHBHEIX B D: ofecrevenne cGopa H 06paboTkn
JanERX. IIpoexTHp op . TIpoexTHp H H3TOTOBICHHE
KOHCTPYKTHBHBEIX 3IeMeHTOB NPOTOTHIIOB IBHTaTerefi: OTpakaTeleil H BCIIOMOTATeILHEIX
KOHCTPYKTHBHEIX 371eMeHT0B. Har obpasmos H, HeKmoTas oOpasuel H3
CIPIHATEHEIX MATEPHATOB, 11T TABHBIX HCCIeI0BAHHI TIp ZBHTATeL

H ero 37EMEHTOB. "JKCIepHMeHTATSHbI® PAGOTS! C HFOTOBTEHHBIMH KOHCTPYKTHBHBIMI
37TeMeHTAMH IPOTOTHIIOB ABHraTelell, 663 HCMOThI0BAKAS MATIeHeH, 11 O TBePAICHIS HX
paBoTocnocobrocTI

Dejepatsioe IOCYIAPCTBCHHOE GIOKETHO® yupesdemte “®OHI COReHCTBHA
PA3BHTHIO MATHX (OPM MPEIMPHATHA B HAYTHO-TEXHIUECKof chepe” (DoHA comeficTBHL
HEHOBAIHAM), Tatee mMemyemoe (DOHI, B THIe 3AMECTHTENS TeHePATSHOTO THPEKTOPA
Muxuracs AHAped BIATHMHPOBHYA, TEHCTBYIOMETO0 HA OCHOBAHHE JOBEPEHHOCTH OT
01.03.2021 T, ¢ 0/HOH CTOPOHBL, H OBMECTBO ¢ OTPAHHIEHHOM OTBETCTBEHHOCTBIO "/I-CTapt"
(000 "[I-CTapr"), HMeHyeMOe B JaTbHefimeM | PAHTONONYYATeNb, B JHIE TeHepATHHOTD
zupekropa HoBocemblesa [IMHTPHA AJeKCaHIPOBHYA, AeACTBYIOMIEr0 HA OCHOBAHHH YCTaBa,
© IPYToif CTOPOHBI, COCTABHITH HACTOANIHI AKT O HIGKeCTeTyIoMmen:

T paHTOMOAyUATeTs B NMOJHOM 00beMe BEIIOMHHT »Tam Nel KaleHIApHOTO IVIAHA —
“Pa3pal0Tka MATeMATHIecKOH Mogennm paOowero mpomecca ABmrarens. Paspaborka
TpOrpaMMEl H MeTOHKH OJKCIPHMEHTOB I HCIHTAHKA NPOTOTHIIOB ABHIaTelIeil.

YCIIOBHH 1T HTAIBHBIX HCC. {i IPOTOTHIIOB ABHIATEIA H
€T KOHCTDYKTHBHEIX 5 pasTTHOM obecnieverme c6opa I 06paboTIH
nanEs.  TIpoe 6p TlpoexTap B EIrOTOBIeHHe
KOHCTPYKTHBHBIX 37eMEHTOB NPOTOTHIOB JBHTATeNeliT OTpakaTereli H BCIIOMOTATETBHBIX
KOHCTDYKTHEHEIX 37eMerToB. Hir obpasmos HeKmowAs oBpasuEl H3
CIICIMATBHBIX MATEPHATOB, /T SKCIEPHMEHTATHHBIX HCCIeI0BARHA IPOTOTAIIOR ABHIATES
H €ro 3MeMeHTOB. DKCTEPHMEHTATHHBIE PABOTE! ¢ H3FOTOBISHHBIMH KOHCTPYKTHBHBIMH
3MEMEHTAMH TIPOTOTHIIOB ABHTATeNEH, &3 HCMOMb30BAHMS MHIIEHEH, [UTA TOATBEPATIEHHS HX
paboTocnocobHoCTH.”.

KpaTkoe OnHCaHHe BEIIOTHeHHOM paGoThl: BemMomHeHa pa3pafoTka MaTeMaTHIeCKOH

MOJeTH pabogero mporecca JBHTaTed.
BomomHera paspaboTka MpOTPAMMBI H MeTOTHKH OJKCIIeDHMHTOB LIS  HCIBITAHHI
TPOTOTHIOB IBHraTeleil. B OIETHD VCIOBHA JUIS 3KCIL HTATBHBIX

HeCeJOBAHHH NPOTOTHNOB ABHTATELI H [0 KOHCIPYKTHBHBIX 31eMEHIOB B PasTHTHOM
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JlocTnxKeHuna

3a nepuop ¢ KoHua mnioHst 2020 r. go kKoHua despansa 2021 r.

> BbimrpaH koHkypc CtapT-1 ®oHaa cogencTBma MHHOBaUMSAM U NomyyeH rpaHT (1 yactb — 1 MiH. py6., 1 4acTb — 1 MNH. py6.).
> PaspaboTtaHbl MaTemaTuyeckas Mogenb nsgenui n paboyero npowecca, nporpaMmma 1 MeToamka UChbITaHUN.
> MpuobpeTeH n nony4yeH (HosA6pb 2020 r.) cobpaHHbIN NONHOMYHKUMOHANbHbIM heMTocnyTHMK AmbaSat-1 (¢ nyckoBbIMU

ycnyramu) Ans neTHbIX UcnbitaHuin MVP — npocTtenwero asuratens « Mnynbce».

> M3roToBneH n BBeAeH B ONbITHYHO akcnnyaTaumto cteHg MCU B HavanbHOM KoMnnekTauumn (Tepmobapokamepa u
ynpoLleHHasa cuctema ynpasreHus), NPoBeAeHbl NepBble 3KCNEPUMEHTbI ¢ NabopaTopHbiMu Mmogenamm «denepsepk», «Opurammy,
«Umnynbe-0».

> MopaHbl 3asBkM Ha n3obpeteHna Ne 2020133973 «PemTocnyTHUK 1 cnocob rpynnoBoro 3anycka pemMTocnyTHUKOBY,
Ne 2021100179 «OTpaxaTefib KUHETUYECKOTO peakTUBHOIO ABUraTens u KoCMMYeckui annapaT dpemMTo-knacca (oeMTOCNyTHUK)».

> MogaHbl (aekabpb 2020 r.) n HaxogaTca B paboTe 3aaBkM B [JonrocpoyHyto nporpammy Lenebix pabot Ha MKC Ha
nposefeHune B 2021 r. neTHbIX akcnepumeHToB «Mmnynec-0» (MVP), «Penepsepk», «Opuramm».

> 3akntodeHo (oktabpb 2020 r.) CornaweHne o HamepeHusax ¢ AmbaSat LLC (Benukobputanus).
> 3akntodeH (mapt 2021 r.) MemopaHaym o HamepeHuax ¢ UZURO tech (Pecnybnuka Kopes).
> otoButca CornawweHune o HamepeHusax ¢ OO0 «YcnelwHble pakeTbl» (P®P), nnaHupyeTca coBmecTHoe yyactue B MAKC-

2021 (wonb 2021 1.).
> O6cyxpaeTca (Hos6pb 2020 r.) dopma yyacTms B npoekTe cektopa EduTech «Space-1m» doHaa coaencTBusi UHHOBaLMAM.

> MnaHupyeTcsa (NpegsaputensHoe cornacosaHne — doespanb 2021 r.) noctaBka OnbITHON NApTUN PeMTOCMYTHUKOB
AmbaSat-1, goocHalleHHbIX gsuratenamm tuna «Mmnynecy, ans KoHcopunyma «KocMmmnyeckme TEXHONOrnmy.

> MpuBne4veHbl YacTHble MUKponHBecTMuMK (120 MnH. py6.).



JlocTnxKeHuna

KoHcynbTaHThbl U napTHepHbI

AnekcaHgp lNaHosB,
A.0.-M.H., BeayLmnii Hay4YHbIn
cotpyaHuk, HUMAD MTIY

A 7 A

+! Gregory Matloff,
= PhD, professor (CLUA)

Onbra CtapuHoBa,
. [.T.H., JOLEHT, B.H.C.,
y CaMapCcKui yHUBEPCUTET

Andreas Hein,

PhD, Executive Director,

A, Chairman Technical Research
Committee, 14IS

Martin Platt,
Co-Founder&CEO, AmbaSat Ltd

Oner MaHcypos,
reHepanbHbIN AUPEKTOP,
Success Rockets

Shaun Whitehead,

. Co-Founder, ThumbSat LLC

Oner CanpblKuH,
BPUO reHepanbHoOro

@l avpekTopa, OAO «KoHcopumym
" «Kocmunueckas perata»
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MHBecTOpam

Ha cospaHune MVP,
OnbITHOE
NPON3BOACTBO U
OMNbITHbIE NOCTAaBKN
B 2021-2022 roasbl

3a gonto
KOMMaHuu

11 MmnH. pyo6.
B 2021 r.r.

(13 HMX 2 MIH. py6. —
rpaHT ®PCU Ha
HWNOKP)

N1 Oorso
npuobLIK

’----------------------\
Ha ycnoBusax gonesoro yyactus (CornacyrTcsl OTAENbHO). I
BosBpaT cpeacTB BO3MOXeEH BO 2-11 nonosuHe 2022 . I
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Gsta rt

PekBU3UTHI

000 «-CtapT»

NHH 5501264941, KIM 550101001

Hosocenbues AMntpmnn AnekcaHaposuy
reHepanbHbiK anpekTop, founder, K.T.H.

+7 913 614 91 97
danovoseltsev@mail.ru
https://www.facebook.com/qroups/786495488481489/
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