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YBaxkaemble kosern!

IIpuBeTcTBYIO Bac B 4MCIIe yYaCTHUKOB 18-i MexayHapoHOl KoHDpepeHInu
«ABHWalMsi U KOCMOHaBTHKa». Sl O4eHb paj BCTpeuaTh Bac 37€Ch, B CTEHAX
MOCKOBCKOTO aBHAallMOHHOTO WHCTHTYTa, HakaHyHe 90-leTus Hamero
yHuBepcurera. KoHpepeHIms «ABmamus W KOCMOHAaBTHKAa» HTaBHO CTaia
TPaIUIMOHHBIM M KpalHEe BaKHBIM COOBITHEM B KaJlleHIape CIECIHAaINCTOB
aBUALMOHHO-KOCMHMUYECKOH OTpaciu.

MupoBoe coo0mecTBo yaelsieT camMoe CephE3HOe BHUMAHHE pa3BUTHIO
ABUALMOHHOM, KOCMMYECKOM M CMEKHBIX C HHMH BBICOKOTEXHOJIOTUYHBIX
oTpacieil. 3a mocienqHUN BEK aBUAIlMOHHAs M KOCMHYECKas Hayka u
MPOMBIIIJIEHHOCTh Jalld  MHUPY MHOXECTBO OTKDPBITHH, HOBBIX HACH U
WHHOBALIMOHHBIX TexHoyioruil. Ilepeq HamMM W HAIMMM KOJUIETAaMHM CTOSIT
aMOUIMO3HBIC W HWHTCPCCHEHIIME 3a7ay, HaJ| PCIICHUEM KOTOPBIX MBI YiKE
paboTaeM, U s paja, YTO CETOAHSA MBI MMEEM BO3MOXHOCTH OOCYIUTh HAIIH
HapaOOTKH M JOCTIOKEHUS U MPOIOJDKATH IBUTATHCS BICPE.

Konpepennus «ABnanmms W KOCMOHABTHKa» — AaBTOPUTETHAs ILIOMIAIKA
HMEHHO  Omaromapss e€  y4YaCTHHKaM:  BBICOKOKBANTH(HUIMPOBAHHBIM
CIIEMAINCTAM, 3aCIYXEHHBIM Y4EHBIM, MOJOJABIM HOBAaTOpaM, TaJIAHTIUBBIM
TUAepaM — 3HAIOIIUM W HEPABHOMYIIHBIM IMpodeccroHanaM, (GOPMHUPYIOIIIM
JUIO HaIleH OTpaciii, Halew crTpaHel, e€ Oymymiee. IMEHHO 311eCh HayYHEIC
JIUCKYCCUM JIal0T CTapT CTPEMUTEIILHOMY Pa3BUTHIO M POCTY aBHALlMOHHO-
KOCMUYECKOW HAYKU U HHIyCTPHUH.

S yBepeH, UTO MJIOMABI Hamleld COBMECTHOW pabOThl OyJyT CIOCOOCTBOBATH
3¢ (GEKTHBHOMY PEIICHUIO 3a7ad, CTOSIIUX Mepeal MHPOBBIM HAYYHBIM
COOOIIECTBOM, Pa3BUTHIO BBICOKOTEXHOJOTMYHOTO MPOM3BOJCTBA, a TaKXKe
Pa3BUTHIO M YKPEIUJIEHUIO MEXIYHapOJHBIX HAy4HBIX IPOEKTOB U CBS3EH.
JKenato BceM y49acTHHKAaM H TOCTSM KOH()EPEHIINH aKTHBHOM M TUIOIOTBOPHOM
paboThI, BHEAPSHUST HOBBIX HIICH W pereHui!

Ilpeoceoamens Opexomumema,
npopexmop MAH no nayunoii pabome,
10.A. Pasukoguu
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MAO «Tynones»

O KoMMnaHum

MAO «Tynones» — Beaylee poccuiicKoe npeanpuaTue
B 06/1aCTU NpOEKTUPOBaHWUA, NpPOU3BOACTBA MU
nocnenpoaaXHoro COMNpOBOXAEHUA
paKeToHOCLeB-60M6apAUPOBLLMKOB U CaMONeToB
cneuynanbHOro HasHavYeHusa. flBNseTcs ronoBHbIM
npeanpuATMEM  [AVBU3MOHA  CTpaTernyeckon U
AanbHen aBuayumn 06beguHeHHOM
aBuacTpouTenbHoit Kopriopauuu (MAO «OAK»).

®unuanbi:

KasaHb, YnbaHoBCK, Camapa, YKyKoBCKMiA,
CaHkT-MNeTep6ypr, TaraHpor, Pa3aHb (B ynpaBnenuu),
AXTY6UHCK

COTPYAHNKMN: 6onee 12 000 uenosek

Hawa muccusa

Paspa607Ka, NpoOU3BOACTBO U nocnenpogaxHoe
oﬁcnymueanue aBMauMOHHOﬁ TeXHUKW BOEHHOro,
cneyuvanbHOro W TrpaXAaHCKOro HasHayeHua C
NpUOPUTETOM  MOTPeBHOCTEN  rocyAapCTBEHHbIX
3aKa34uKOB, AOCTMKEHUE NUAMPYIOLMUX MO3ULUIA B
aBUacTpOEeHUn.

Hawm yeHHocTn

Tpanuuuu. Mbl NOMHUM 6OraTyto UCTOPUIO Hallero
npeanpuaTus u ropaumca ein. Kb Tynoneea 6bina
CO3/laHa YHWKanbHas KOHCTPYKTOpPCKas LKona,
HaKOMJIeH KONOCCanbHblil HaYYHbIN, UHXXEHEPHbIN,

Coxpaman paccToaHus-
obecrneunBaem 6e3onacHocTb!

NPOU3BOACTBEHHbIA onbiT. Hawa obuwas 3agava —
6bITb JOCTOMHBIMU NPEEMHUKAaMU 3TOrO HacneAus.

Ysaxenne. Mbi yaxaem npasa u cso6oabl Apyr
Apyra, UeHUM npodecCUOHanbHbIi ONbIT KOnner, ¢
yBaX€HUEM OTHOCUMCA K PasfiniHbIM MHEHUAM W
no3nLUAM.

npott)eccuouanusm. Kaxpgbii U3 Hac crpemwutcs
pasBuBaTh cBoun 3HaHUA " ymeHus,
COBEpLUEHCTBOBaTb MeToAbl U NoaxoAabl K pa6ote,
KaYyeCTBEHHO BbIMOMHATL MOCTaB/IEHHble 3ajauu.
TonbKO NIMYHBIA POCT KaXAOro M3 Hac NO3BOMUT
3 dhekTUBHO pa3BuBaTL NPEANPUSATUE B LIENIOM.

OrsercTaeHHoCTD. Mbi cobniogaem
o6LienpusHaHHble NpUHLUNbI, HOpMblI
3aKoHoaaTenbcTBa P® M nokanbHO-HOPMaTUBHbIX
aktoB MAO «TynoneB». Kaxpabli M3 Hac HeceT
OTBETCTBEHHOCTb Mepej Konneramu, Komnauuen 3a
pe3ynbTaThl U KayecTBO BbIMONHEHHOW paboTbl, a
TaKXKe 3a AONyLLEHHbIE OLINBKN.

Jlupepcteo. Mbi 6epem Ha ce6s oTBETCTBEHHOCTb 3a
NPUHATUE pELIeHWA U pesynbTaT, MPOSBASEM U
NooLPsSieM UHULMATUBY. PyKOBOAUTENN BCEX YPOBHE
cTpeMAaTca 6bITb npumepom ans CBOUX
NOAYMHEHHDbIX.

EAMHCTBO. Y Hac cnnoYeHHbIN, APYXXHbIA KONNeKTUB,
B KOTOPOM MoaAepxuBaeTca atmochepa foBepus U
NOpAA0YHOCTH.

BepHocts. Mbi npepatbl Hawemy obuemy geny
NOCBATUNN

BEpUM B To, yemy CBOO

NpogecCOoHaNbHYIO XU3Hb.




with the modeling object (UAV). Visual perception and interactive interaction is carried out using
special technical means — a virtual reality helmet transmitting image and sound, controllers imitating
the position of the user's hands.

As an example of an emergency situation, we can cite the effect of a given force at an arbitrary
point in the 3D UAV model in real-time flight simulation. The simulating controller allows you to
select the point of application of force on the UAV model and set the impact, depending on the
objectives of the operator, and the VR helmet — to show the UAV reaction to a given effect. In this
example, you can simulate a random gust of wind.

The use of VR technologies, as well as AR (Augmented Reality) in the aviation industry is a global
trend used in various fields: design, production, operation.

NVIDIA has released a library of solutions for virtual reality technologies — NVIDIA VRWorks,
supported by Open Source — a development tool for Unreal Engine 4, which will accelerate the
process of integrating BP technologies into the software modeling developed in this development
environment.

Modal filter for spacecraft power supply networks protection against ultrashort pulse
Khazhibekov R.R.
TUSUR, Tomsk, Russia

To protect of the high-voltage power supply circuits of the spacecraft from ultrashort pulses (USP),
itis proposed to use modal filtering technology, which consists in decomposing the interference pulse
into pulses of lower amplitude in a coupled line with an inhomogeneous dielectric filling. Previously,
a modal filter (MF) structure based on strip lines with a broadside coupling was developed. Studies
have shown that this MF attenuates an USP with a duration of 0.45 ns by a factor of 7. The
disadvantage of this design is the large dimensions (105%45 mm?2) and a direct current capacity of 5
A (10 A is required).

We assume that the MF will be placed in a special aluminum case with 40 mm wide during
operation of the spacecraft busbar. Therefore, the width of the MF cannot be more than 36 mm (for
the absence of the influence of the walls on the characteristics of the MF and to avoid electrical
breakdown). A MF was developed with the following geometric parameters: the distance between
the conductors s=2 mm, the thickness of the conductor t=0.105 mm, and the thickness of the
fiberglass substrate h=0.5 mm. The maximum width of the conductor cannot exceed w=17 mm. With
this w, the maximum permissible current Imax is 21.69 A in accordance with ECSS-Q-ST-30-11C
and 15.94 A in accordance with GOST 23584-79.

Using quasistatic analysis, the values of per-length parameters of the MF are calculated with a
change in the width of the conductor. It was revealed that the maximum width of the conductor (w=17
mm) provides the minimum geometric mean wave impedance of the even and odd modes (Zw=23.11
Q), the maximum per-length difference of the mode delays (JAt|=3.5 ns/m). In addition, maximum w
provides minimum inductance, which is important to reduce overvoltages associated with transients.
With the obtained geometric parameters, the length of the MF (at w=17 mm), sufficient to suppress
the USP with a duration of 0.45 ns, is 75 mm. Thus, the dimensions of the optimized structure
decreased to 75x36 mm?. The results of quasistatic simulation showed that such a MF weakens the
USP by a factor of 8.33.

This work was supported by Russian Federation President grant MD-365.2018.8.

The synthesis algorithm for controlling the motion of the center of mass of the service module
during spacecraft servicing at GEO
Hoang Vu Tan, Fedorov A.V.
MAI, Moscow, Russia
The problem of controlling the motion of the center of mass of a service module (SM) - a spacecraft
serving the geostationary satellite of the Earth, is considered. Service modules of the service system
are based on a circular equatorial orbit located below the geostationary orbit (GEO). Low-thrust
engines are used to transfer SM from the base orbit to the vicinity of the serviced satellite. After
linearizing the initial equations of motion in the vicinity of the reference orbit, a quasi-linear discrete
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