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EXHIBITIONS AND CONFERENCES

L.N.Popova

The digital future of Russia was discussed

at the jubilee forum in Kaluga

On 8-9 August, the 5th anniversary forum "Digital Evolution 204" was
held in Kaluga under the auspices of the Ministry of Digital Development,
Communications and Mass Media of the Russian Federation, which gath-
ered over 1000 participants from all subjects of the Russian Federation.
Keywords: "Digital Evolution 2024" Forum, public services,

digitalisation of public services

S.A.Popov

Jubilee Forum "Army"

The 10th International Military-Technical Forum "Army-2024"
was held in a streamlined, purely business format from 12
to 14 August at the exhibition site of the Russian Ministry of
Defence - in the Congress and Exhibition Centre "Patriot" in
Kubinka near Moscow.

Keywords: Forum "Army 2024", communication equipment
for special users, telemedicine equipment
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EXPERT OPINION

A.A.Gridyakina

In 2023, we increased production of communications 20
equipment more than fourfold

ELECTRICAL SUPPLY

New generation of REM intelligent

power distribution units

REMER Production Group develops and manufactures tele-

communications and electrical equipment at its own indus-

trial base, which has won recognition among specialists in

Russia, the Republic of Belarus and other EAEU countries.

The paper presents second-generation REM smart PDUs

(power distribution units) launched on the market in 2024.
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BbICTABKN N KOH®EPEHLINN

JI.H.Monosa

Lndposoe 6yaywee Poccun obcyannm

Ha tobuneitnom $popyme B Kanyre

8-9 aBrycta B Kanyre nog aruaon MuHundpol Poccum cocto-
ancst bunenHsin V ®opym "Lindposas 3somouns 2024,
cobpaBLnit cBbile 1000 y4aCTHNKOB 13 BCeX CybLEKTOB
Poccumnckon Geaepaunn.

KntoueBble cnosa: Gpopym "Lindposas 3sontoumns 2024", rocy-
AAPCTBEHHbBIE YCAYTW, LNGPOBU3ALMS TOCYAAPCTBEHHBIX YCIYT

C.A.lonos

lO6unennbin popym "Apmus”

10-71 MexayHapOAHbIN BOEHHO-TeXHNYeCknin hopym "Apmus-2024"
npoLUen B ONTUMU3MPOBAHHOM, YUCTO ieN0BOM opmarTe

€ 12 10 14 aBrycTa Ha BbICTAaBOYHON Naowagke MuHobopoHb
Poccuy — B KOHrpecCcHO-BbLICTABOYHOM LieHTpe "aTpuot”

B MOAMOCKOBHO KybuHke.

Kntouesbie cnosa: Gopym "Apmus 2024", 060pya0BaHMe CBS3M
ONS CneumransHbIX notTpebutenen, 0b6opyaoBaHue TenemeauLnHbI

HOBOCTHU

OKCMEPTHOE MHEHUE

A.A.TpupaknHa

B 2023 rogy Mbl HapacTUAu 06beM NpOM3BOACTBA
o6opypoBaHus cBa3u 6onee yem B yeTbipe pasa

INEKTPOMNMUTAHUE

WHTennekTyanbHoie 6n0KK pacnpepeneHus

nutaHna REM HOBOro noKoneHus

Mpow3BoACTBeHHas rpynna REMER pa3pabatbiBaeT v Npov3BOAMT Ha C0b-
CTBEHHOW MPOMbILLIEHHOM ba3e TeneKOMMYHUKALMOHHOE U 31eKTPOTeXHI-
yeckoe 060pya0BaHMe, 3aBOEBaBLLEE MPU3HAHME Y CNeLMannCToB Poccuu,
Pecnybauku benapycb u apyrix ctpaH EASC. B cTaTbe npefcTaBieHbl Bbise-
[IeHHbIe Ha PbIHOK B 2024 rofy MHTeNneKTyanbHble PDU (6noku pacnpeaene-
HISt uTaHIs) REM BTOPOro NoKoneHus.
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Keywords: power distribution units, second-generation
REM power distribution units, AIOS modules,
MI measurement module, REMER Production Group

N.V.Zorina, V.E.Schetov

Information system for automation of power grid
maintenance monitoring of communication facilities
An [T solution in the form of a simple, flexible and scalable system
for automatic generation of SMS-alerts, generation and control of
task execution, control of mabile brigade employees is proposed.
The concept of the monitoring system and a prototype software
product including mathematical and software developed by the
authors in the form of a database and a set of software modules
to implement functionality required for the system are described.
Algorithms for calculating the prioritisation of tasks for mainte-
nance and repair work, estimating the volume of work performed,
rating of employees for automating formation of tasks, accounting
for the output and workload of personnel are presented.
Keywords: electrical equipment maintenance, maintenance
monitoring, maintenance prioritisation, management of
emergency repair teams

SECURITY

A.O.Chefranova

Public Key Infrastructure and Trust Building Models
The paper includes an analysis of the foreign public key
infrastructure market and its prospects in the coming
years. The elements of the PKI infrastructure and the
model of establishing trust relationships between certify-
ing centers are considered in detail.

Keywords: public key infrastructure, electronic signature,
authentication center, security, encryption, trust model
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Kntouesble cnoBa: 6710ku pacnpeaeneHns nuTaHus, 6aoku
pacnpeeneHns nutanus REM BToporo nokoneHus, mogynum AlOS,
“3MepuTenbHbIA Moaynb MI, Mpon3BoacTBeHHas rpynna REMER

H.B.3opuHa, B.E.CyeToB

30 NHdopmaLmoHHas cuctema as aBToMaTu3aLMm MOHUTOPUHIA
TEX06CNYKNBAHUSA INEKTPOCETEBOrO X034/ICTBA 06EKTOB CBS3MN
Mpeanaraetcs UT-peluenme B BIALE NPOCTON, MMBKOM W MacLUTabypyemol
CUCTeMbI 15 aBTOMATUHECKOM reHepaLiin CMC-OMOBELLIEHII, reHepaLim
11 KOHTPONS BLINOAHEHNS 33/aHWIA, KOHTPONS COTPYAHWKOB MOBUMbHBIX
Bpuraf. Onm1caHa KOHLeNLMS CCTeMbl MOHUTOPYHIA W MPOTOTHMN
MPOrpaMMHOTO MPOAYKTA, BK/KOHAIOLLMIA pa3paboTaHHOe aBTOpamK
Maremariyeckoe 1 nporpammHoe obecriedeniie B Buae bJl v Habopa
MPOrPaMMHLIX MOAYNEN ANt PeaN3aLmi HeOBXOAMMOTO st paboTbl CUCTEMbI
yHKUMOHANA. MpeanoxeHbl AIrOpUTMbLI PacieTa NPUOpUTE3aLMK 3334
Ha NpOBEfieHMe TeXHNYeCKMX PAboT Mo 0BCTYKVBAHMIO N PEMOHTY, OLIeHKM
06bEeMa BbIMOHEHHBIX PAOOT, PEATHHIA COTPYAHWKOB [y15 ABTOMATV3ALMM
(GOPMMPOBAHIS 33/1aHUH, y4eTa BbIPABOTKM W 3arpy)KeHHOCTM NepCoHana.
KnioueBble cnoBa: TexHUYeCKoe 06CNyXMBaHME 31eKTpoobopyaoBa-
HWS, MOHWUTOPUHT TeXODCYXMBAHNS, MPUOPETU3aLIUS TexobCNyXnBa-
HWsI, ynipaBieHye aBapuiHO-BOCCTAHOBUTENLHLIMU BpUrafamu

BE3OMACHOCTb
A.O.YedpaHosa

40 WHdpacTpyKTypa OTKpbITbIX KAtoyei PKI n mogenu posepus
MpencTaBaeH aHanu3 3apybexHoro puiHka MHOPACTPYKTYPLI
OTKPLITLIX K/TIOYEN 1 NepCcrnekTUBLI ero pocTa B banmxaniume rodbl.
MoapobHO paccMOTpPeHbI 3eMeHTbl MHGpACTpyKTypbl PKI 1 Mogenn

JL0BEPUS MEXY YA0CTOBEPAIOLIMMU LIEHTPAMN.

KnioueBble cnoBa: MHGPACTPYKTYPA OTKPLITLIX KAKYEN, INEKTPOHHAS
MOANMCb, YAOCTOBEPAIOLIMIA LEHTD, 6630MacHOCTb, WUdPOBaHME,

mMozenn nosepus

MEPBASI MUJ1S Last Mile ©
MepeperncTpyvpoBaH B ®efepanbHom cykbe

no HaA30py B chepe CBA3U U MACCOBbIX KOMMYHUKALUA

7 ceHTa6psa 2017 r., NN NedC77-70980
YKypHan n3paetcs ¢ 2007 r. BOCEMb pa3 B roj,

Tupax 4 500 3k3. LleHa gorosopHas
MoanucaHo B nevaTb 20.09.2024

OTneyaTaHo B COOTBETCTBUN

C MpeaocTaB/ieHHbIMY MaTepyanaMmm

B OO0 "BmBa-Crap"

107023, r. Mockea, yNi. 2nekTpo3aBogckas, A. 20
Homep 3akasa: 350 888.

© lMpu nNepeneyaTke CCblka Ha SXypHan

"MEPBASI MWJ151 Last Mile" ob6s3aTenbHa.
MHeHWe pefakLmm MOXET He COBMaAaThb
C TOYKOM 3peHuns aBTOPOB CTaTen.
PYKOMUCK peLLeH3NPYOTCS, HO He BO3BPALLAKOTCS.
3a coaepykaHme pekiaMHbIX MaTepuanos
peAakLms OTBETCTBEHHOCTM He HeceT.

www.lastmile.su




Content Copep»kaHue

SATELLITE TELECOMMUNICATIONS
V.N.Uvarov

Independent view on the satellite communication 48
systems development

WIRELESS COMMUNICATION
G.A.Fokin, D.B.Volgushev, A.M.Sinilnikov

Models of space selection with positioning-based 5
diagramming in 5G networks
Part 2. Beam Width Control
In this paper, which continues the study of spatial
selection of devices of ultra-dense millimetre-wave radio
access networks of the fifth and subsequent generations
at position-based diagramming, the problem of modelling
the procedures of beam width control by location is solved.
The modelling results allow to scientifically substantiate
the requirements to dimensionality of antenna arrays
at base stations with a given error of mobile devices
coordinate estimations at beamwidth control.
Keywords: antenna arrays, diagramming, beamwidth, gain,
spatial multiplexing, codebook of beams

S.L.Portnoy, S.E.Nikitin, N.S.Klyuev, G.D.Antoshkin,
Sh.R.Sakhautdinov

Development of LLS-simulator of the VS|M 62
communication network based on 802.11ax technology
The speed of trains movement on high-speed railway
lines does not allow to use classical wireless railway
communication networks, it is necessary to design, model
and implement new generation communication systems.
One of the optimal solutions in this area is the development
of railway wireless communication networks based on the
use of radioEthernet technology as part of networks such
as Trackside Network. The paper describes LLS (link-level
simulator) software model development and implementation
of the railway wireless communication network based on
the radioEthernet 802.11ax technology.
Keywords: railway wireless communication, Trackside
Network, radioEthernet, LLS model of the railway wireless
communication network
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CMYTHUKOBbIE TENEKOMMYHWUKAL NN
B.H.YBapoB

He3zaBucumblit B3rN4A Ha pa3BuTne CNyTHUKOBbLIX
CUcTem CBA3u

BECMPOBOAHAS CBAA3b

IA.®okuH, [.5.Bonrywes, A.M.CUHUILHUKOB

Mopenu npoCcTpaHCTBEHHOI CeneKkLum ¢ guarpaMmmo-
06pa3oBaHKEM Ha OCHOBE NO3ULMOHMPOBAHMUS B CeTAX 5G
YacTb 2. YnpaBneHne WHpPUHON Nyya

B HacTosiweit paboTe, NPoAO/KAIOLEN UCCNe0BaHUE NPOCTPAHCTBEHHOM
CefeKLmm YCTPOACTB CBEPXM/OTHLIX CeTel paanoAoCTyna AuanasoHa
MWUNMMETPOBLIX BOSIH MSTOTO 1 NOCAEAYHOLMX MOKONEHUI Npu
A1arpaMmoo6pa3oBaHmMK Ha OCHOBE MO3ULIMOHMPOBAHMS, PELLAETCS
33/1a4a MOAEAMPOBAHMS NPOLieayp YNPaBAEHNs LUMPUHOW Nyya

M0 MeCTOMONOXEHWMIO. Pe3yLTaTbl MOAENNPOBAHNS MO3BOASIOT HAY4YHO
060CHOBaTL TPebOBAHUS K PA3MEPHOCTM aHTEHHLIX PELLETOK HA Da30BbIX
CTHLMAX C 33AHHON NOTPELUHOCTLIO OLIEHOK KOOPAUHAT NOABUKHLIX
YCTPOWCTB NPU YNPABNEHUM LUMPUHON Ny4a.

KntoyeBble €N0OBA: aHTEHHbIE PeLeTK, A1arpaMMoobpasoBaHme,
WWPKHA 1y4a, KOIQGULNEHT YyCUNEHNS, NPOCTPAHCTBEHHOE
MYNLTUNAEKCMPOBAHME, KOAOBAS KHUA J1y4eit

C.J1.MoptHoOM, C.E.HUKNTUH, H.C.Kntoes, I'.[1.AHTOLIKNH,
LLI.P.CaxayTanHoB

Pa3pa6oTka LLS-cumynsaTtopa cetu cBsisn BOKM

Ha 0CHoBe TexHonoruu 802.11ax

CKOpOCTbL ABUXEHUS COCTABOB HA BbICOKOCKOPOCTHBIX
KeNe3HO[OPOXKHBIX MATUCTPANAX HE NO3BOASET MCMONL30BATH
Knaccuyeckume ceti 6ecnpoBOAHON XeNe3HOA0POXHOW CBS3M,
TpebyeTcs NpOEKTMPOBAHME, MOLEMPOBAHWE W peanu3aumns cuctem
CBSI1311 HOBOTO NOKONEHMS. OLHUM U3 ONTUMANbLHDLIX PELUEHNIA B 3TON
061aCTV 9BNAETCS CO3AaHME XKeNe3HOA0POXHbLIX CceTen becnpoBOAHOM
CBS3M Ha OCHOBE UCNONb30BaHMA TexHonorum radiokthernet B coctaBe
ceten TMna Trackside Network. B cTaTbe onucaHbl pa3pabotka

1 peanu3auua nporpammHoi mogenu LLS (link-level simulator) cetu
KeNe3HO[0POXKHOI 6eCNPOBOAHON CBA3U HA OCHOBE TEXHONOTUM
radioEthernet 802.11ax.

KntoueBble CnoBa: Xene3HonopoxHas 6ecnpoBogHas CBs3b,

cetun Trackside Network, radioEthernet, mogenb LLS ceTw
XXeNe3Ho40pOXHON 6eCnpoBOLHON CBA3N
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MANUFACTURING

S.A.Popov

Russian electronics is preparing for the growth of demand
for domestic semiconductors

At the annual conference "Russian electronics" organised

on June 25 by the business edition "Vedomosti" with the
traditional support of the Ministry of Digital Development,
Communications and Mass Media of the Russian Federation for
the seventh time, the task was to assess the situation with the
prospects of increasing the output of domestic ECB.

Keywords: "Russian electronics" conference, microelectronics production,
import substitution of ECBS, staffing of the microelectronics industry

70

MEASUREMENTS AND SYNCHRONISATION
D.ETerentyev

Inspection of overvoltage protection devices during
operation: What, why, how and when. Part 3

The surge protection devices inspection for low-voltage
power supply installations is considered. In the first part of
the paper the following questions were answered: what to
test surge protectors with and why to do it. In the second
part, surge arresters for protection of communication and
data transmission circuits were considered.

Keywords: surge protection, surge protection devices,
varistors, thermal breakers

74

MPOU3BOACTBO

C.A.MNonos

Poccuitckas aneKTpOHKUKA roTOBUTCA K POCTY Cnpoca

Ha oTeyecTBeHHble NoNYNpPOBOAHUKU

Ha opraHu30BaHHOMN 25 MIOHS AeN0BbLIM M3faHueM "BegomocTu" npu
TpaAnLMOHHOM noagepxke MuHUMdpbl Poccum yxe B cefbMoi
pa3 exeroHon KoHdepeHUuK "Poccuinckas 3neKTpoHmuKa" buina
nocTas/eHa 3afaya OLeHUTL CUTYaLmio C nepcrnekTMBamm
YBENMYEHNS BbiNycka oTedecTBeHHON JKb.

KnioueBsble cnoBa: koHdepeHLs "POCCUICKAs 3NeKTPOHNKA",
NPOM3BOACTBO MUKPO3NEKTPOHNKM, MNopTo3ameLlenne IKb,
KagpoBoe obecrneyeHne oTpacin MUKPO3NEKTPOHIKM

WU3MEPEHNA U CUHXPOHU3ALUA

[.E.TepeHTbes

Mposepka Y3UI B npouecce 3kcnayaTauum:

4yeMm, 3a4eM, KaK U Koraa. Yactb 3

PaccMaTpuBaeTCs NpoBepka YCTPOACTB 3aWMTbl OT MMAYALCHbIX
nomex NS HU3KOBONLTHLIX 3NEeKTPONMTALOLMX YCTAHOBOK. B nepBom
yactv ctatbu (MEPBASI MUNA, 2024, N22) 6bin AaHbl OTBETLI

Ha BOMPOCLI: YeM NpoBepsTL Y3 1 3a4eM Hafo STUM 3aHUMATLCA.
Bo sTopoit (MEPBAS MIUNIA, 2024, N25) Bl paccMoTpeHbl Y3
[N8 3aWNTbl Lienel CBS3W 1 nepefadn AaHHbLIX.

KntoyeBble cnoBa: 3aWuTa OT MMMYIbCHLIX MOMEX, YyCTPOMCTBA
3aWWNTLI OT UMMNYJILCHLIX MOMEX, BAPUCTOPbI, TEMN0BLIE Pa3MbIKaTeNu

X MexayHapoaHsIA hopym
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