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KoHTeKkcT TexHnyeckoro YHmBepcuteta bepnmHa

Pa3spaboTtka, peanusauus n akcnnyartaumsi ManbiX annapaToB

*  Muko-CnyTHUKMK

« BEESAT-1 2009
« BEESAT-2 2013
« BEESAT-3 2013
- BEESAT-4 2016

- BEESAT-5...-8 2018
 HaHo-CnyTHUKM

 Technosat 2016
* S-Net 2018
« TUBIN 2019
« SALSAT 2020
« QUEEN 202x
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[Toyuemy manbie kocmuyeckne annapatbl (MKA)?

« [ocTtynHas pa3spaboTka n 3anyck rno cpaBHEHMIO C "TpaaULNOHHBLIMK CYTHUKaMU
« bonbwon noteHuuan B cdepe obpazoBaHNA U NOATOTOBKM MOSIOAbIX CReumManmncToB

« CpaBHUTENBHO NPOCTON AOCTYMN B KOCMOC
« [lna yHMBepcuTeToB
« [ns "HoBu4YkoB” B cdhepe pa3paboTkm 1 akcnnyaTaunum KOCMUYECKUX MUCCUN
« [1na HOBLIX KOMMEPYECKNUX HanpaBieHUN

Macca < 50 Kkr
Pa3mep <50 cm
Bpemsa pa3paboTku <5 nert
Pecypc < 3 net
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AHanus pbiHka SpaceWorks

2018 Nano/Microsatellite Launch History & Market Forecast (1 - 50 kg)
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SpaceWorks’ estimates up to 2,600 nano/microsatellites
will require launch over the next 5 years

Source:
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AHanus pbiHka SpaceWorks

Nano/Microsatellite Trends by Application (1 - 50 kg)

Communications Novel Applications

&—— EOIRS

Technology
Communications

Historical N Future

(2013 - 2017) B (2018 - 2022)

Scientific Technology

Scientific

Communications satellites are expected to make up over
20% of the nano/microsatellite market in the next 5 years

Source:
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bygywiune TeHaeHUnmn

Source: Wikipedia

* MI/IHl/IaTI-OpVI3aLI,I/IF| npuBersna K boriee KOMNakTHbIM cMcTeMam

« Kak 1 cotoBble TenedoHbl, CNYTHUKN ONATb CTAHOBATCS Oonblue
nabbl N03BONATb 6onee cro)XHble NPUMEHEHUS
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[Mpnmepbl: ObpasoBaTteribHbie N Hay4YHble MUCCUU

TechnoSat/ TUBIN
TexHndeckun YHusepcuteT beprnvHa

« Macca 20 «kr
e 465 x 465 x 305 mm3
« TechnoSat (2016):

* TexHonorn4yeckun [lemoHcTpaTop

. TUBIN (2019):

* NHppakpacHaa Kamepa anst obHapyxeHus

JIECHbIX MNMOXapoB
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[Mpumepsbl: JnctaHunoHHoe 3oHanpoBaHue 3emnu

NpynnupoBka Flock (Kocsk)

Planet ® ne.l.

« 3 Unit KybcaTbl
« Mera-rpynnupoBka cnyTHukos ,Dove” (['ony6bu)
« 3-5 m paspelueHne oTOCHLEMKU

“Dove satellites” Photo: Planet “Dove satellites” Photo: Planet
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[Mpumepsl: AuctaHUMoHHOE 30HAMPOBaAHUE 3EeMMNU

Dove satellite captures Soyuz launch. Source: Planet/YouTube
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[Mpumep: lemoHcTpaumna TexHonornm

GERMAN
=\

Groove

German Orbital Systems ORBITAL

SYSTEMS

« 3 Unit Kybcart

» [lo3BonsgeT obnetbiBaHMe 10 HE3aBUCUMBbIX Harpy3okK
* [lepsbin 3anyck B 2019 rogy

« CTtommocTb Kaxgomn Harpysku < USD 50K

» Harpyskn genart mexgy coboun pecypc cnyTHuUKa

« 3anycku Heckonbkux annapatos B rog ¢ 2020 roga
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[Tpumepbl: KOMMYyHUKaLms

Three Diamond X
Sky and Space Global &)
¥

. 200 HaHo-CryTHUKOB SKY AND SPACE GLOBAL

« UHF,L & S band
* MexcnyTHMKoBas CBSA3b
« 3 geMoHcTpaTopa 6binn 3anyweHbl B

2017 rogy

“Three Diamond” Photo: Sky and Space Global
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[Mpumepbl: KOMMYHUKaL NS

SKY AND SPACE GLOBAL |

3 Diamonds Concept. Source: Sky and Space Global/ YouTube
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[Mpumepbl: KOMMYHUKaLNS

Helios Wire

‘g‘f’Hellos\Nlre
« [pynnupoBka MUKPOCMYTHUKOB
« 16 Unit KybcaTbl

« S band

« M2M, loT

« [lepsbit 3anyck B 2018 roay

“Artist Concept of HeliosWire Satellite” Photo: Helios Wire
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N mHorue gpyrue!

Astro Digital

Astrocast

Helios Wire

Kepler Communications
Satellogic

Spire
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PerJ'IF-ITI/IBHbIe 3aa4yi

Kak KoopanHupoBaTb Takoe KONM4ecTBO annapaTtoB?

ITU-R WRC-15 Agenda Item 1.2:

Establishment of in-band power limits for earth stations operating in
mobile-satellite the meteorological service, the meteorological-
satellite service and the Earth exploration-satellite service in the
frequency bands 401-403 MHz and 399.9-400.05 MHz

ITU-R WRC-15 Agenda Iltem 1.7:
Studies to accommodate requirements in the space operation service
for non-geostationary satellites with short duration mission

...n bonblle uccnegoBaHUM U KOHMPINMKTOB OXMAATCA B Dnvmkanwem
OyayLiem.
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3akno4veHuns

MKA yxe He akcnepuMeHTanbHble NPOTOTUNMbI

* [UraHTCKNM pbIHOYHbLIM NOTEHUMAn, WaHCcbl Ansa busHeca

« COTHM HOBbLIX annaparTos B bnvxanwem bygyuiem

* CyLIJ,eCTBy}OLLI,I/Ie peryndatnBHble noaxodbl CTONT BHAMATESIbHO

NnepecMoTpeTb N NP HAAOOHOCTN N3MEHUTL
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