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will allow partially, and over time almost completely, the unnecessary
burden on hardware and pilots, and will provide the ability to automate
some processes, such as interaction with ground services, landing
systems, as well as satellite navigation systems.

Also in this article it will be useful to review some methods used
in training neural networks and giving them access to systems that
receive information about the environment and parameter states of
various systems, such as navigation and aircraft guidance systems,
autopilot systems, radio communication systems and other radio
electronic systems of aircrafts.

Deep modernization of all aircraft systems of the future will not
only reduce the amount of energy consumed by equipment, but also
significantly reduce the area occupied by equipment and instruments
(which, incidentally, is used on some modern aircraft and helicopters),
but also their overall weight, as the use of machine learning will take on
the role of receiving and processing various information coming from
sensors systems, antennas and other receivers.

Among other things, it is necessary to consider the possible
impact of using neural networks and artificial intelligence on flight
safety and system operation, as this is still a very serious issue in
modern aviation, and increasing safety in the air will be a key factor in
the introduction of machine learning in the operation of radio
equipment.

3.10. Boponuos B.A., Makapos H.10.
K Bompocy o koHnenuuu 6a/1aHca: "PanuoHaabHbIA KOCcMOC"
(Tockopnopayust «Pockocmocy», AO «Opzanudayus «Azamp, e.
Mockea)

CoBpemeHHas KOCMHYecKas JleTeJIbHOCTb JOCTUIIA
3HAUUTEJbHBIX MacliTaboB. MupoBas opbuTa/ibHasA rpynnyupoBKa 1o
coctossHMI0 Ha KoHer, 2022 roga Bkawodasa 7 188 kocMuueckux
annapartoB (gaJee - KA). CorslacHo NporHosam, UX KOJIM4eCTBO MOXKET
yABOUTHCA yke B 2025 rofy B CBSI3U C 0OILEMUPOBOUM TeHAEHIUEN
MCII0JIb30BaHUSI MHOTOCIYTHUKOBBIX CHUCTEM MaJibix KA.

YHudukauus v a¢pPekT MacutTaba Ipyu CO3JaHUNA KOCMUYECKUX
CpPeACTB, Jaloliye 3HAYUTEJIbHYI0 3KOHOMUIO Ha 3eMJie, FPO3ST CTaTh
NPUYMHON 3HAYUTENbHBIX HEYAOOGCTB Ha ee opbuTax. Hampumep, B
2022 roay KoJMYeCTBO oOMacHbIX (paccTosiHWe MeHee 1,5 kM)
COMMKEHU M KOCMUYECKUX 06 beKTOB (0pOUTAIBHOTO Mycopa) TOJBKO C
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KA oTedyecTBeHHOM OpOUTAJbHOU TrpynnupoBku (ganee - O
coctaBuo 6osiee 16 000. YuuTteiBad, yto 3Tta OI' B 2022 cocraBuIa
MeHee TpeX NpPOLLEHTOB OT MMPOBOW, MOXXHO NpPeACTaBUTb OGLIMH
MaciTab npobJieMsbl ceiiyac U ero koHurypanuto k 2025 rogy.

TakuMm o6pasoM B  HacTosillee BpeMs  KOCMHUYecKas
JleITeJIbHOCTb OCYIIeCTBJSAETCA B JIOTUYECKHM 3aMKHYTOH CHCTeMe
"3ems1 - KocMmoc", koTopas, mMOMHMO MpPOYEro, XapaKTepU3yeTcs
fasiaHcOM 3PPEeKTUBHOCTU: eCaM 3KOHOMHUYecKas 3PpQPeKTUBHOCTh
pacTeT Ha 3eMJie (B popMe y/eleBIeHUs U POCTA IPOU3BOACTBEHHON
addexTuBHOCTU co3aaHusi KA), oHa ke B 0/JHOM U3 CBOUX ACIEKTORB
HayMHaeT yObIBaTb B KocMoce (B ¢opMe CHHXKEHUS JOCTYNHOCTH U
6e30I1aCHOCTHU CaMbIX BOCTPeOOBAHHBIX THUIOB OPOUT - HU3KHUX, U
yBeJIMYeHUs1 BEpOSITHOCTU oTepb KA Ha 3TUX op6UTaX; TO ECTb B TOM
yucse U B popMe IKOHOMUYECKUX NTOTePb, BbIPAXKEHHBIX B BbIOBITUU
KA u 3¢ dekToB B 0Tpacisgx 3KOHOMHUKH, N0JIydaeMblX HA OCHOBAaHUU
MCII0/Ib30BaHUs NepefaBaeMoi aTuMU KA unpopmanuu).

JaHHasa cuTyanus GakTHUYeCKH SBJSeTCS NMOCTaHOBKOW HOBOM
3aJlauM [Jis MOUCKA ONTUMyMa 3KOHOMHYECKOH 3pQPeKTHBHOCTHU B
YHOMSIHYTOM JIOTUYECKU 3aMKHYTOW CHCTeMe NpPU HeOoO6XO0JUMMOCTU
obecrnieyeHHUs [AOCTYIMHOCTU pabOYUX OPOUT AJA BOCHOJHEHUS U
HapallluBaHUs OPOUTANIbHBIX TPYyNNHPOBOK, HAaNpHUMep, B paspese
MOMCKa ONTUMYMOB:

— OpOUTAJBLHOIO MOCTPOEHHS U CXEMOTEXHUYECKUX pelleHU KA,
kosmdectBa KA B cucteMe, BiUAHNA 3anycka KA aToll cucTeMsl

Ha JJOCTYITHOCTb OPOUT;

— PEeUHXXWHHUPHHIAa B KOCMUYECKOM IIPOMBILIJIEHHOM CEKTOpe IIpH
dbopMupoBanuu npoussozcTsa KA A/15 panoHaiM3aLnyy 3aTpaT

Ha UX CO3JlaHue.

PesynbTaTel  pelieHus  3TOM  3ajayd  MOTyT  OBIThb
MHTepnpeTUPOBAHbI IS pa3paboTKu HOBBIX acneKkToB
NPOXU3BO/ICTBEHHOM, TEXHOJIOTUYECKOHN U FOCYJapCTBEHHOW OJIUTUKHU
B cdepe KOCMHYECKOW [JieATeJbHOCTH - B KOHTEKCTe HCIO0Jb3yeMbIX
JUIs IPOTPaMMHO-1e/IEBOT0 MJIAHUPOBAHUS LieJIEBbIX, BDEMEHHBIX U
610/>KETHBIX TAPaMeTPOB.

Peanusanus onucaHHOM NapaJUrMbl Takke CIOCOOHA OKas3aThb
BJMSIHHE Ha XOJ, TEXHOJIOTUYecKoro pa3BuUTUsA. B  ciayyae
KOHLEHTPAaLUX CUCTEMbI TOCYJaPCTBEHHOTO YIIPABJIEHUS Ha pelleHuH
NOJ00HBIX KOMIJIEKCHBIX 33Jay, MOXHO OXHJATb KayeCTBEHHOIO
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M3MEeHEeHHUs] IOAXOJ0B 06IIecTBa K pelleHHI0 33jJady B cdepe
KOCMHUYECKOM J1eITeJIbHOCTH.

To the Conception of a Balance: "Rational Space”

Vorontsov V.A., Makarov N.Y. (ROSCOSMOS, JSC "Organization
"Agat", Moscow, Russia)

International space activities of today have reached significant
proportions. At the end of 2022, the sum of active orbital units have
reached 7,188. According to forecasts, this number may double already
in 2025 due to the transition to orbital systems based on small (micro-
and nano-) satellites.

Unification and economies of scale, which provide significant
savings on Earth, threaten to cause some problems in its orbits. For
example, in 2022, the number of dangerous (distance less than 1.5 km)
approaches of space objects (orbital debris) only from the spacecraft of
the ROSCOSMOS was more than 16,000. Considering that in 2022 this
approaches was caused by only 192 spacecraft of 7,188 that total
located in orbits, it is possible to imagine the overall scale of this
problem in 2025.

It means that space activities are carried out in a logically closed
system "Earth - Space", which also is characterized by a balance of
efficiency: if economic efficiency increases on Earth (as cheaper and
more productive spacecraft creation), it also begins to decrease in space
(as reduced availability and the safety of the of low orbits, and as an
increasing of probability to lose the spacecraft on this orbit; also in the
form of economic losses for economic sectors due to become space
information unavailable).

This situation, thereby, provides us a new view. It may be
introduced as a new task for finding the optimum of economic efficiency
in the mentioned above logically closed system. For example, the search
for the optimal configuration of spacecraft, the costs of their creation,
the capacity, the number of spacecraft in the system, the impact of this
system for the availability of orbits. The results of solving this problem
can be interpreted for the development of new aspects of industrial,
technological and state policy in the field of space activities - in the
context of the target, time and budget parameters used for program-
targeted planning.
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In addition, the described paradigm, if it is fixed in the legislative
and regulatory documents of the state and/or as industrial standards,
can influence the course of technological development. In the case of
concentration of both (the real sector of the economy and the public
administration system) on solving such complex tasks, we can expect a
qualitative change in the system of instrumental and planned
approaches to solving a variety of tasks in the field of society activities.

3.11. Boponuos B.A,, iluenko M.I0., Peixkkos B.B.
AHnanu3 ¢aKkTopoB, BAMSIOIIUX HAa KA4eCTBO POTOo- 1
BUJe0CbeMKHU Ha BeHepe ¢ IOMOLIbI0O MYJIbTUPOTOPHOT'O
JieTaTe/JbHOro anmnapara
(MAH, 2. Mockea)

B paboTe paccMaTpUBaeTCsl KOHLENLUs MccaeoBaHUsl BeHeprl
C MOMOIbI0 MYJbTUPOTOPHOIO JieTaTeJbHOro anmnaparta (MPJIA) -
YCTPOHCTBA BEpPTUKAJbHOTO B3JieTa U mnocajkd. OCHOBHas LeJb
paboThl - onpejesieHMe OCHOBHBIX (aKTOPOB, BJAUAIILNX Ha KAYeCTBO
doTo- ¥ BUAEoCcheMKHU Ha BeHepe, a Takke npessioKeHHe CIOCOGOB 10
UX y4eTy U MUHMMU3aLHUHU UX BJIUAHUA. I 3TOro aHaJIU3UPYIOTCA
yca0BUs  QYHKLUOHUPOBAHUSA MYJbTUPOTOPHOIO JieTaTeJbHOIro
anmapata B aTMocdepe BeHepbl, a Takke XapaKTepHUCTHKHU
HCIOJIb3yeMbIX KaMep W MeToJbl 00pabOTKH  MOJIyYEeHHBIX
HM3006paKEHUH.

KayectBo $oTo- u BUJeocheMKHd Ha BeHepe 3aBUCHUT OT psija
$aKTOPOB, KOTOpPble MOXKHO pa3/e/iuTh Ha [iBe TPyINIbl: BHELIHUE U
BHYTpeHHHUe.

BuemiHve ¢akTopbsl CBfA3aHbl C YCJAOBUAMU aTMocepbl U
00/1akoB BeHephbl, KOTOpble BJIMAIOT Ha NPOINyCKaHUe, paccessHUe U
norjoueHue cBeTa. TakuMu GakKTopaMU ABJAKTCA: COJHEYHOe
OCBellleHWe, O06JyIauHbld cj0id (KOTOpBIM sIBJSIETC OCHOBHBIM
NpensiTCTBUEM [JiI ChbeMKH TNOBEPXHOCTH IJIaHEThbl), aTMocdepHas
TypOYyJIEHTHOCTb (XapaKTepu3yeTCsl BBICOKOM CKOPOCTbI BeTpa H
60JIbLIMMU TeMIIEPAaTYPHbIMU I'pajjueHTaMu). BHyTpeHHUe daKTOpbI
CBfI3aHbI C XapaKTepucTUKaMu MPJIA 1 ucnosib3yeMbIX KaMep, a TaKxe
C METOAaMU 06pabOTKHU NOJAYYEeHHBIX U300paXKEHU.

TakuM 06pa3oM, B UCCJIeJOBAHUH ObLJIM pACCMOTPEHBI OCHOBHbBIE
dakTopBHI, BJIMAOLME Ha Ka4eCTBO POTO- U BUJIe0CheMKU Ha BeHepe ¢
NOMOILBI0 MYyJbTHPOTOPHOrO JIETaTeJbHOro amnmnapara. bbuio
0Ka3aHo, 4YTO /s CbeMKH Ha BeHepe Heo6X0JWMO yYUTHIBATHb
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