MepeiiTn Ha cTpaHuLy C NOJSIHOM BepCUen»

TECHNOLOGICAL

POCCUMCKUH
TEXHOJIOrMYECKUMA
XKYPHAN

¢ MIHpOopMaLMOHHbIE CUCTEMBI.
NHudopmaTtuka. NMpobnemsi
MHPOOPMALMOHHON 6e30MacHOCTU

e P0OOTN3MPOBAHHbLIE KOMMJIEKCHI Y CUCTEMBI.
TexHonormm AMCTaHUMOHHOIO 30HAMPOBA-
HNS N Hepa3pPyLLAIOLLETO KOHTPOSIS

e COBpPEMEHHbIE PAANOTEXHNYECKME
N TENEKOMMYHUKALMOHHbIE CUCTEMBI

e MUVKpPO- 1 HAHO3NEKTPOHMKaA. Pnaunka
KOHOEHCUPOBAHHOIO COCTOSIHUSA

e AHannTM4eckoe NpndopocTpoeHmne
N TEXHONOM NN

e MaTemartnyeckoe MogenmpoBaHue

e SKOHOMMKA HaYKOEMKUX N BbICOKOTEXHO-
NOMNYHbIX NPEANPUATUIA U NPOU3BOACTB.
YnpaBneHue B OpraHnN3aLMOHHbIX CUCTEMAX

e YripaBneHme Ka4eCTBOM NPOayKLINN.
CraHpapTtmsaums

e MnpoBO33peHYECKME OCHOBBI
TexXHON0rnmm n obulecTea

Russian Technological Journal
2021, Tom 9, Ne §

ISSN 2500-316X (online)

¢ Information systems. Computer
sciences. Issues of information
security

e Multiple robots (robotic centers)
and systems. Remote sensing
and non-destructive testing

e Modern radio engineering
and telecommunication systems

¢ Micro- and nanoelectronics. Condensed
matter physics

¢ Analytical instrument engineering
and technology

e Mathematical modeling

e Economics of knowledge-intensive
and high-tech enterprises and industries.
Management in organizational systems

¢ Product quality management.
Standardization

¢ Philosophical foundations of technology
and society

Russian Technological Journal
2021, Vol. 9, No. 5

https://www.rtj-mirea.ru

@I/IPBA

Poccuickuit
TeXHONOrNYeCcKU
yHuBEpCMTET

MepeiTh Ha CTpaHuLy C MOHOW Bepcuen»


https://rucont.ru/efd/742457
https://rucont.ru/efd/742457

MepeiiTn Ha cTpaHuLy C NOJSIHOM BepCUen»

https://doi.org/10.32362/2500-316X

Russian Technological Journal
2021, Tom 9, Ne §

Jlara onyoauxoBanus 30 centsaops 2021 .

Hay4Ho-TexHHYeCKHU peLeH3npyeMblii JKypHAJI
ocBelaeT BONPOChl KOMIUIEKCHOIO Pa3sBUTHUSI PaJHo-
TeXHHYECKHX, TeJeKOMMYHHMKAIIMOHHBIX U HMH(opMma-
LIMOHHBIX CHCTEM, JJIEKTPOHUKH M HH(OPMATHKH, a
TaKxKe pe3yabTarbl (YyHIAMEHTAJBHBIX WM IPHKJA/-
HbIX MEXIMCUUILIMHAPHBIX HCC/IEA0BAHUH, TEXHO-
JOTMYeCKMX M  OPraHM3alMOHHO-3KOHOMMYECKHX
pa3pa0oToK, HampaBJeHHbIX Ha pa3BUTHE U COBep-
LIEHCTBOBAHHE COBPEMEHHON TeXHOJI0rM4ecKoi 0a3bl.

[TeproANYHOCTB: OJIMH pa3 B JBa MeCsLA.
Kypnan ocHoBan B fekabpe 2013 roga. [lo 2016 . u3naBancs
noj Ha3BanueM «Bectauk MI'TY MUPDA» (ISSN 2313-5026),
a ¢ suBaps 2016 . mo mronb 2021 1. mox Ha3BanueM «Poccuiickuit
TexHojornyeckuit xxypaam (ISSN 2500-316X).

Yupenurenn u uznareb:
(benepaabHOE TOCYTAPCTBEHHOE OIOMKETHOE
o0pazoBarenbHOE yUpexKICHUE
BBICIIIETO 00Pa30BaHUs
«MUPDA — PoccuiicKuii TEXHOJIOTUUECKUIN YHUBEPCUTET
119454, P®, . Mocksa, ip-T BepHajckoro, 1. 78.

Kypnaxa Bxomut B Ilepedennb BeTynmx peneH3upyeMbIx
HaY4HBIX )kKypHa/10B BAK P®, B KOTOpBIX 10/IKHbI ObITH
ONyOJNKOBAHBI OCHOBHBIE HAyYHBIE Pe3YJIbTATHI ANCCEPTALIIT
Ha COMCKAHNe yIeHOIl cTerneHN KaHIuaaTa HayK v JOKTOpa HayK,
unaexcupyercs B PI'b, PUHII, elibrary, Couuoner, Directory
of Open Access Journals (DOAJ), Directory of Open Access
Scholarly Resources (ROAD), Google Scholar, Open Archives
Initiative, Ulrich’s International Periodicals Directory.

I'naBHbIii penakrTop:

Curos Anexkcanap Cepreesny, akagemuk PAH,
JoKTOp (hu3.-MaT. HayK, npodeccop, npesunaent PI'EOY BO
MUPSA — Poccuiickuil TeXHOIOTUYECKUN YHUBEPCUTET
(PTY MUPDA), Mocksa, Poccust.

Scopus Author ID 35557510600, ResearcherID L-4103-2017,
sigov(@mirea.ru.

Penaxkuus:

3aB. penakuuein k.T.H. [ JI. Cepenuna

Hayunslit penakrop I.T.H., mpod. I'B. Kynukos
A.C. AnekceeHko
J.B. Tpodpumosa
119571, r. Mocksa, nip-t Beprazckoro, 86, od. JI-119.
Ten.: +7(495) 246-05-55 (#2-88).
E-mail: seredina@mirea.ru.

Brinyckaromuii pegakrop
TexHuueckuid peaaKTop

CaugerenscTBo o peructpaunun CMU I[IU Ne @C 77 - 81733
ot 19.08.2021 r. Beimano ®enepasibHOM ci1y>x00i1 110 Ha30py
B cepe cBsi3u, HHOOPMAITMOHHBIX TEXHOJIOTHI i MAaCCOBBIX
KoMMyHHUKaui (PockoMHanzop).

ISSN 2500-316X (online)

Russian Technological Journal
2021, Vol. 9, No. 5

Publication date September 30, 2021.

The peer-reviewed scientific and technical journal

highlights the issues of complex development
of radio engineering, telecommunication and
information systems, electronics and informatics,

as well as the results of fundamental and applied
interdisciplinary  researches, technological and
economical developments aimed at the development
and improvement of the modern technological base.

Periodicity: bimonthly.
The journal was founded in December 2013. The titles were
«Herald of MSTU MIREA» until 2016 (ISSN 2313-5026) and
«Rossiiskii tekhnologicheskii zhurnal» from January 2016 until
July 2021 (ISSN 2500-316X).

Founder and Publisher:
Federal State Budget
Educational Institution
of Higher Education
«MIREA - Russian Technological University»
78, Vernadskogo pr., Moscow, 119454 Russia.

The journal is included into the List of peer-reviewed science
press of the State Commission for Academic Degrees and
Titles of Russian Federation.

The Journal is included in RSL (Russian State Library),
Russian citation index, elibrary, Socionet, Directory of Open
Access Journals (DOAJ), Directory of Open Access Scholarly
Resources (ROAD), Google Scholar, Open Archives Initiative,
Ulrich’s International Periodicals Directory.

Editor-in-Chief:

Alexander S. Sigov, Academician at the Russian Academy
of Sciences, Dr. Sci. (Phys.—Math.), Professor,
President of MIREA — Russian Technological University
(RTU MIREA), Moscow, Russia.

Scopus Author ID 35557510600, ResearcherID L-4103-2017,
sigov(@mirea.ru.

Editorial staff:
Managing Editor Cand. Sci. (Eng.) Galina D. Seredina
Scientific Editor Dr. Sci. (Eng.), Prof. Gennadiy V. Kulikov
Executive Editor Anna S. Alekseenko
Technical Editor Darya V. Trofimova

86, Vernadskogo pr., Moscow, 119571 Russia.
Phone: +7(495) 246-05-55 (#2-88).
E-mail: seredina@mirea.ru.

Registration Certificate IT1 Ne ®C 77 - 81733,
issued in August 19, 2021 by the Federal Service for
Supervision of Communications, Information Technology, and
Mass Media of Russia.

https://www.rtj-mirea.ru

© MUPDA — Poccuiickuil Texnonoruueckuil Yausepcuret, 2021

MepeiTh Ha CTpaHuLy C MOHOW Bepcuen»


https://www.scopus.com/authid/detail.uri?authorId=35557510600
https://publons.com/researcher/2080776/alexander-s-sigov/
mailto:sigov@mirea.ru
mailto:seredina@mirea.ru
https://www.scopus.com/authid/detail.uri?authorId=35557510600
https://publons.com/researcher/2080776/alexander-s-sigov/
mailto:sigov@mirea.ru
mailto:seredina@mirea.ru
https://doi.org/10.32362/2500-316X
https://rucont.ru/efd/742457
https://rucont.ru/efd/742457

Kynx
CraHucnae AnekceeBu4

BaHuc
Opac NoHoBUY

BokoB
Anekcei AnekceeBu4

BycnaeBa
TaTtbaHa MakcuMoOBHa

Bywi
AnekcaHpp AHppeeBuy

Baxpywes
Cepreit BopucoBuu

FonoesaHoBa
Hatanuns BopucoBHa

FlNynses
Opuit BacunbeBuy

XykoB
Amutpuii Onerosuy

Kumensb

Anekcein Bonbpemaposuy

KonpgpaTteHko
Bnapumup CtenaHoBuy

Kpamapos
Cepreit OneroBu4

MwuwinHa
Enena AMutpuneBHa

Mace4Hunk
Ceprei BeHnammHoBu4

MepHo dununn

PomaHoB
Mwuxaun NMeTpoBuy

CaBuHBbIX
BukTop NMNeTpoBu4

Cokonos
BukTop Bacunbesuy

TUMOLLEHKO
Anppein Bcesonoposuuy

deTucos

Opuit KoHCTaHTUHOBUY
XapuH

Opuit CemeHoBUY

LiBeTkOB
BukTop fikoBnesuny

MepeiiTn Ha cTpaHuLy C NOJSIHOM BepCUen»

PenakumonHasi KoJjjierus

npodeccop, A4.T.H., pektop PTY MUP3A, Mocksa, Poccus, Scopus Author ID 56521711400,
ResearcherlD AAG-1319-2019, https://orcid.org/0000-0003-1407-2788, rector@mirea.ru

npodeccop, XxabunnMTUPOBaHHLIM JOKTOP HayK, NPOPEKTOop BunbHIOCCKOro yHMBepcuTeTa,
BunbHioc, JIntea, Scopus Author ID 7003687871, juras.banys@ff.vu.lt

CTapLUMIA HAay4YHbIA COTPYLAHMK, XuMunieckuii pakyneteT n 4D LABS, YHnBepcuteT CaimoHa
®dpeinzepa, BaHkysep, bputaHckaa Konymbus, KaHaga, Scopus Author ID 35564490800,
ResearcherID C-6924-2008, http://orcid.org/0000-0003-1126-3378, abokov@sfu.ca

npodeccop, A.X.H., PTY MUP3A, Mocksa, Poccus, Scopus Author ID 6602442002,
buslaeva@mirea.ru

npodeccop, A.T.H., ampekTop VHCTUTYTa MaTepuanoB TBEPAOTENbHOM 3N1EKTPOHUKM PTY
MWNP3A, MockBa, Poccusi, Scopus Author ID 7201882802, ResearcherlD R-2287-2016,
http://orcid.org/0000-0003-3990-9847, bush@mirea.ru

npodeccop, A4.¢.-M.H., 3aBeayoLLmii nabopaTtoprein HEMTPOHHbLIX UCCenoBaHNn PU3NKO-
TexHmyeckoro nHeTutyta um. A.d. Nodpde Poccuiickoii akapemum Hayk (PAH), npodeccop
kadenpbl Pusnyeckon anektpoHmkn CM6IMY, CaxkT-MeTtepbypr, Poccus, Scopus Author
ID 7004228594, ResearcherID A-9855-2011, http://orcid.org/0000-0003-4867-1404,
s.vakhrushev@mail.ioffe.ru

npodeccop, 4.3.H., 3amMecTuTenb nepBoro npopektopa PTY MUP3A, Mocksa, Poccus,
Scopus Author ID 57191447039, golovanova@mirea.ru

akagemunk PAH, unen lMpeanguyma PAH, npodeccop, A.¢.-M.H., Hay4HbII PyKOBOAUTESb
MHCTUTYTa paguoTexHnkn n anekTpoHukn nm. B.A. KotenbHukoa PAH, Mockea, Poccus,
Scopus Author ID 35562581800, gulyaev@cplire.ru

npodeccop, A4.T.H., 3aBeayloLwmin kadenpon NHTENNEKTYaIbHbIX TEXHONOrNA 1 cuctem PTY
MWNP3A, Mocksa, Poccus, Scopus Author ID 57189660218, zhukov_do@mirea.ru

npodeccop, K.Pp.-M.H., YHuBepcuteT Papbayn, r. HaiimereH, Hupepnangpel, Scopus
Author ID 6602091848, ResearcherID D-5112-2012, a.kimel@science.ru.nl

npodeccop, A.T.H., 3aBenywoWmMii Kadpeapon OnNTUYECKUX U OUOTEXHUHYECKUX CUCTEM
n TexHonornn PTY MWP3A, Mocksa, Poccusi, Scopus Author ID 15834985700,
kondratenko@mirea.ru

npodeccop, A.d.-M.H., CypryTckuii rocygapCTBeHHbIn yHuBepcuteT, CypryTt, Poccus,
Scopus Author ID 56638328000, ResearcherlD E-9333-2016, https://orcid.org/0000-
0003-3743-6513, mavoo@yandex.ru

npodeccop, A.d.-M.H., 3aB. crneunann3nMpoBaHHON Yy4ebHO-Hay4YHOW nabopaTopuen
deMTOCEKYHOHON ONTUKWN ans HaHoTexHonorun PTY MUPOA, Mocksa, Poccusa, Scopus
Author ID 7005350309, ResearcherlD D-6402-2014, http://orcid.org/0000-0003-0387-
5016, mishina@mirea.ru

npodeccop, A.¢.-M.H., npodeccop kadeapbl ONTUHECKUX U DNOTEXHUYECKMX CUCTEM W
TexHonorum PTY MUP3A, Mocksa, Poccusi, Scopus Author ID 6701559250, ResearcherlD
P-7239-2015, http://orcid.org/0000-0002-6050-2761, pasechnik@mirea.ru

npodeccop, LieHtpanbHas LLkona r. Jlunnb, ®parHumsa, Scopus Author ID 7003429648,
philippe.pernod®@ec-lille.fr

npodeccop, A.T.H., ampektop MHcTtutyTa knbepHeTnkn PTY MUPSA, Mocksa, Poccusi, Scopus
Author ID 14046079000, https://orcid.org/0000-0003-3353-9945, m_romanov@mirea.ru

yneH-kopp. PAH, OBaxapl Mepoit Cosetckoro Coto3a, A.T.H., npodeccop, Npes3naeHT
MOCKOBCKOro rocygapCTBeHHOrO yHMBepcuteTa reogesum n kaptorpadum (MUNTAnK),
Mocksa, Poccus, Scopus Author ID 56412838700, vp@miigaik.ru

npodeccop, A.¢.-M.H., COBETHUK MO Hay4yHon pabote PTY MWPIA, Mockea, Poccus,
Scopus Author ID 56951446700, v_sokolov@mirea.ru

npodeccop, 4.T.H., NPOPeKTop no y4ebHoi padote PTY MUPOA, Mockea, Poccus, Scopus
Author ID 56576076700, ResearcherID Y-8709-2018, timoshenko@mirea.ru

npodeccop, 4.¢.-M.H., npodeccop kadeapbl HaHOANEKTPOHUKN PTY MUNP3A, Mocksa,
Poccus, Scopus Author ID 7003504213, fetisov@mirea.ru

yneH-kopp. HAH Benapycun, npodeccop, a.¢p.-M.H., gupektop HUW npuknagHeix npo-
OneMm maTtematvkm uU MHOOPMATUKM Benopycckoro rocynapCTBEHHONO YHUBEPCUTETA,
MuwuHck, Benapycbk, Scopus Author ID 6603832008, http://orcid.org/0000-0003-4226-2546,
kharin@bsu.by

npodgeccop, A.T.H., COBETHUK pekTopata PTY MUP3A, Mockea, Poccusa, Scopus Author ID
56069916700, tsvetkov@mirea.ru

MepeiTh Ha CTpaHuLy C MOHOW Bepcuen»


https://www.scopus.com/authid/detail.uri?authorId=56521711400
https://publons.com/researcher/3255677/stanislav-kudzh/
https://orcid.org/0000-0003-1407-2788
mailto:rector@mirea.ru
https://www.scopus.com/authid/detail.uri?authorId=7003687871
mailto:juras.banys@ff.vu.lt
https://www.scopus.com/authid/detail.uri?authorId=35564490800
https://publons.com/researcher/1732774/alexei-bokov/
http://orcid.org/0000-0003-1126-3378
mailto:abokov@sfu.ca
https://www.scopus.com/authid/detail.uri?authorId=6602442002
mailto:buslaeva@mirea.ru
https://www.scopus.com/authid/detail.uri?authorId=7201882802
https://publons.com/researcher/2186510/bush-a-alexandr/
http://orcid.org/0000-0003-3990-9847
mailto:bush@mirea.ru
https://www.scopus.com/authid/detail.uri?authorId=7004228594
https://publons.com/researcher/2812954/sergey-vakhrushev/
http://orcid.org/0000-0003-4867-1404
mailto:s.vakhrushev@mail.ioffe.ru
https://www.scopus.com/authid/detail.uri?authorId=57191447039
mailto:golovanova@mirea.ru
https://www.scopus.com/authid/detail.uri?authorId=35562581800
mailto:gulyaev@cplire.ru
https://www.scopus.com/authid/detail.uri?authorId=57189660218
mailto:zhukov_do@mirea.ru
https://www.scopus.com/authid/detail.uri?authorId=6602091848
https://publons.com/researcher/2737780/alexey-kimel/
mailto:a.kimel@science.ru.nl
https://www.scopus.com/authid/detail.uri?authorId=15834985700
mailto:kondratenko@mirea.ru
https://www.scopus.com/authid/detail.uri?authorId=56638328000
https://publons.com/researcher/2284478/sergey-ogelovich-kramarov/
https://orcid.org/0000-0003-3743-6513
https://orcid.org/0000-0003-3743-6513
mailto:mavoo@yandex.ru
https://www.scopus.com/authid/detail.uri?authorId=7005350309
https://publons.com/researcher/2546583/elena-d-mishina/
http://orcid.org/0000-0003-0387-5016
http://orcid.org/0000-0003-0387-5016
mailto:mishina@mirea.ru
https://www.scopus.com/authid/detail.uri?authorId=6701559250
https://publons.com/researcher/2327870/sergey-v-pasechnik/
http://orcid.org/0000-0002-6050-2761
mailto:pasechnik@mirea.ru
https://www.scopus.com/authid/detail.uri?authorId=7003429648
mailto:philippe.pernod@ec-lille.fr
https://www.scopus.com/authid/detail.uri?authorId=14046079000
https://orcid.org/0000-0003-3353-9945
mailto:m_romanov@mirea.ru
https://www.scopus.com/authid/detail.uri?authorId=56412838700
mailto:vp@miigaik.ru
https://www.scopus.com/authid/detail.uri?authorId=56951446700
mailto:v_sokolov@mirea.ru
https://www.scopus.com/authid/detail.uri?authorId=56576076700
https://publons.com/researcher/1302214/andrey-timoshenko/
mailto:timoshenko@mirea.ru
https://www.scopus.com/authid/detail.uri?authorId=7003504213
mailto:fetisov@mirea.ru
https://www.scopus.com/authid/detail.uri?authorId=6603832008
http://orcid.org/0000-0003-4226-2546
mailto:kharin@bsu.by
https://www.scopus.com/authid/detail.uri?authorId=56069916700
mailto:tsvetkov@mirea.ru
https://rucont.ru/efd/742457
https://rucont.ru/efd/742457

Stanislav A. Kudzh

Juras Banys

Alexei A. Bokov

Tatyana M. Buslaeva

Alexander A. Bush

Sergey B. Vakhrushev

Nataliya B. Golovanova

Yury V. Gulyaev

Dmitry O. Zhukov

Alexey V. Kimel

Viadimir S. Kondratenko

Sergey O. Kramarov

Elena D. Mishina

Sergey V. Pasechnik

Philippe Pernod
Mikhail P. Romanov
Viktor P. Savinykh
Viktor V. Sokolov
Andrey V. Timoshenko
Yury K. Fetisov

Yury S. Kharin

Viktor Ya. Tsvetkov

MepeiiTn Ha cTpaHuLy C NOJSIHOM BepCUen»

Editorial Board

Dr. Sci. (Eng.), Professor, Rector of RTU MIREA, Moscow, Russia, Scopus Author ID
56521711400, ResearcherID AAG-1319-2019, https://orcid.org/0000-0003-1407-2788,
rector@mirea.ru

Habilitated Doctor of Sciences, Professor, Vice-Rector of Vilnius University, Vilnius, Lithuania,
Scopus Author ID 7003687871, juras.banys@ff.vu.lt

Senior Research Fellow, Department of Chemistry and 4D LABS, Simon Fraser University,
Vancouver, British Columbia, Canada, Scopus Author ID 35564490800, ResearcherID C-6924-
2008, http://orcid.org/0000-0003-1126-3378, abokov@sfu.ca

Dr. Sci. (Chem.), Professor, RTU MIREA, Moscow, Russia, Scopus Author ID 6602442002,
buslaeva@mirea.ru

Dr. Sci. (Eng.), Professor, Director of the Institute of Materials of Solid State Electronics, RTU
MIREA, Moscow, Russia, Scopus Author ID 7201882802, ResearcherID R-2287-2016, http://
orcid.org/0000-0003-3990-9847, bush@mirea.ru

Dr. Sci. (Phys.—Math.), Professor, Head of the Laboratory of Neutron Research, A.F. loffe
Physico-Technical Institute of the Russian Academy of Sciences (RAS), Department of
Physical Electronics of St. Petersburg Polytechnic University, St. Petersburg, Russia, Scopus
Author ID 7004228594, ResearcherID A-9855-2011, http://orcid.org/0000-0003-4867-1404,
s.vakhrushev@mail.ioffe.ru

Dr. Sci. (Econ.), Professor, Deputy First Vice-Rector of RTU MIREA, Moscow, Russia, Scopus
Author ID 57191447039, golovanova@mirea.ru

Academician at the RAS, Dr. Sci. (Phys.—Math.), Professor, Supervisor of V.A. Kotelnikov
Institute of Radio Engineering and Electronics of the RAS, Moscow, Russia, Scopus Author ID
35562581800, gulyaev@cplire.ru

Dr. Sci. (Eng.), Professor, Head of the Department of Intelligent Technologies and Systems, RTU
MIREA, Moscow, Russia, Scopus Author ID 57189660218, zhukov_do®@mirea.ru

PhD (Phys.—Math.), Professor, Radboud University, Nijmegen, Netherlands, Scopus Author ID
6602091848, ResearcherID D-5112-2012, a.kimel@science.ru.nl

Dr. Sci. (Eng.), Professor, Head of the Department of Optical and Biotechnical Systems
and Technologies, RTU MIREA, Moscow, Russia, Scopus Author ID 15834985700,
kondratenko@mirea.ru

Dr. Sci. (Phys.—-Math.), Professor, Surgut State University, Surgut, Russia, Scopus
Author ID 56638328000, ResearcherlD E-9333-2016, https://orcid.org/0000-0003-3743-
6513, mavoo@yandex.ru

Dr. Sci. (Phys.—Math.), Professor, Head of the Specialized Educational and Research Laboratory
of Femtosecond Optics for Nanotechnologies, RTU MIREA, Moscow, Russia, Scopus Author
ID 7005350309, ResearcherID D-6402-2014, http://orcid.org/0000-0003-0387-5016,
mishina@mirea.ru

Dr. Sci. (Phys.—Math.), Professor of the Department of Optical and Biotechnical Systems and
Technologies, RTU MIREA, Moscow, Russia, Scopus Author ID 6701559250, ResearcherlD
P-7239-2015, http://orcid.org/0000-0002-6050-2761, pasechnik@mirea.ru

Professor, Dean of Research, University of Lille, Villeneuve-d’Ascq, France, Scopus Author ID
7003429648, philippe.pernod@ec-lille.fr

Dr. Sci. (Eng.), Professor, Director of the Institute of Cybernetics, RTU MIREA, Moscow, Russia,
Scopus Author ID 14046079000, https://orcid.org/0000-0003-3353-9945, m_romanov@mirea.ru
Corresponding Member of the RAS, Dr. Sci. (Eng.), Professor, President of Moscow State University
of Geodesy and Cartography, Moscow, Russia, Scopus Author ID 56412838700, vp@miigaik.ru
Dr. Sci. (Phys.—Math.), Professor, Adviser on Scientific Work of RTU MIREA, Moscow, Russia,
Scopus Author ID 56951446700, v_sokolov@mirea.ru

Dr. Sci. (Eng.), Professor, Vice Rector for Academic Affairs of RTU MIREA, Moscow, Russia,
Scopus Author ID 56576076700, ResearcherID Y-8709-2018, timoshenko@mirea.ru

Dr. Sci. (Phys.—Math.), Professor of the Department of Nanoelectronics, RTU MIREA, Moscow,
Russia, Scopus Author ID 7003504213, fetisov@mirea.ru

Corresponding Member of the National Academy of Sciences of Belarus, Dr. Sci. (Phys.—
Math.), Professor, Director of the Institute of Applied Problems of Mathematics and Informatics
of the Belarusian State University, Minsk, Belarus, Scopus Author ID 6603832008, http://orcid.
org/0000-0003-4226-2546, kharin@bsu.by

Dr. Sci. (Eng.), Professor, Councilor of the Administration of RTU MIREA, Moscow, Russia,
Scopus Author ID 56069916700, tsvetkov@mirea.ru

MepeiTh Ha CTpaHuLy C MOHOW Bepcuen»


https://www.scopus.com/authid/detail.uri?authorId=56521711400
https://publons.com/researcher/3255677/stanislav-kudzh/
https://orcid.org/0000-0003-1407-2788
mailto:rector@mirea.ru
https://www.scopus.com/authid/detail.uri?authorId=7003687871
mailto:juras.banys@ff.vu.lt
https://www.scopus.com/authid/detail.uri?authorId=35564490800
https://publons.com/researcher/1732774/alexei-bokov/
https://publons.com/researcher/1732774/alexei-bokov/
http://orcid.org/0000-0003-1126-3378
mailto:abokov@sfu.ca
https://www.scopus.com/authid/detail.uri?authorId=6602442002
https://www.scopus.com/authid/detail.uri?authorId=7201882802
https://publons.com/researcher/2186510/bush-a-alexandr/
http://orcid.org/0000-0003-3990-9847
http://orcid.org/0000-0003-3990-9847
mailto:bush@mirea.ru
https://www.scopus.com/authid/detail.uri?authorId=7004228594
https://publons.com/researcher/2812954/sergey-vakhrushev/
http://orcid.org/0000-0003-4867-1404
mailto:s.vakhrushev@mail.ioffe.ru
https://www.scopus.com/authid/detail.uri?authorId=57191447039
mailto:golovanova@mirea.ru
https://www.scopus.com/authid/detail.uri?authorId=35562581800
mailto:gulyaev@cplire.ru
https://www.scopus.com/authid/detail.uri?authorId=57189660218
mailto:zhukov_do@mirea.ru
https://www.scopus.com/authid/detail.uri?authorId=6602091848
https://publons.com/researcher/2737780/alexey-kimel/
mailto:a.kimel@science.ru.nl
https://www.scopus.com/authid/detail.uri?authorId=15834985700
mailto:kondratenko@mirea.ru
https://www.scopus.com/authid/detail.uri?authorId=56638328000
https://publons.com/researcher/2284478/sergey-ogelovich-kramarov/
https://orcid.org/0000-0003-3743-6513
https://orcid.org/0000-0003-3743-6513
mailto:mavoo@yandex.ru
https://www.scopus.com/authid/detail.uri?authorId=7005350309
https://publons.com/researcher/2546583/elena-d-mishina/
http://orcid.org/0000-0003-0387-5016
mailto:mishina@mirea.ru
https://www.scopus.com/authid/detail.uri?authorId=6701559250
https://publons.com/researcher/2327870/sergey-v-pasechnik/
http://orcid.org/0000-0002-6050-2761
mailto:pasechnik@mirea.ru
https://www.scopus.com/authid/detail.uri?authorId=7003429648
mailto:philippe.pernod@ec-lille.fr
https://www.scopus.com/authid/detail.uri?authorId=14046079000
https://orcid.org/0000-0003-3353-9945
mailto:m_romanov@mirea.ru
https://www.scopus.com/authid/detail.uri?authorId=56412838700
mailto:vp@miigaik.ru
https://www.scopus.com/authid/detail.uri?authorId=56951446700
mailto:v_sokolov@mirea.ru
https://www.scopus.com/authid/detail.uri?authorId=56576076700
https://publons.com/researcher/1302214/andrey-timoshenko/
mailto:timoshenko@mirea.ru
https://www.scopus.com/authid/detail.uri?authorId=7003504213
mailto:fetisov@mirea.ru
https://www.scopus.com/authid/detail.uri?authorId=6603832008
http://orcid.org/0000-0003-4226-2546
http://orcid.org/0000-0003-4226-2546
mailto:kharin@bsu.by
https://www.scopus.com/authid/detail.uri?authorId=56069916700
mailto:tsvetkov@mirea.ru
https://rucont.ru/efd/742457
https://rucont.ru/efd/742457

MepeiiTn Ha cTpaHuLy C NOJSIHOM BepCUen»

Conepxanue

NHudopmaumoHHbie cuctemol. UHpopmaTtuka. NMpoodnembl MHPOPMaLMOHHOMN
6e3onacHoOCTU

7 A.A. Kynukog
CrpyKTypa JOKaJIbHOIO AETEKTOpPa MOAEIN PENPUHTA 00BEKTA HA N300paKEHUH

CoBpeMeHHble pagnoTeXHU4YeCcKue U TesieKOMMYHUKaLVUOHHbIE CUCTEMbI
Janewmano bexpyz Mexou
14 Asanus u onenka 5QPEeKTUBHOCTH METOOB 0GECIICUCHNUS KAYeCTBA
o0CITy>KMBaHUS TIPOTPAMMHO-KOHGUTYpHUpYyeMBbIX ceTelt cranmapra SG/IMT-2020

C.B. Cau, H.IO. Copoxun, O.B. Tuccen

26 Orenka nmapamMeTpoB HaJAECKHOCTH KOMITJIEKCAa 000pyIOBaHMS CTAHIIMH d(PUPHOTO
tenesemanus DVB-T2 ¢ pernonanuzaiueil KOHTEHTa

Mukpo- n HaHO3NEKTPOHUKA. PU3MKa KOHAEHCUNPOBAHHOIO COCTOAHUS

A.A. Canoynax, /[.A. Canoynsak, FO.O. [opnuenxo, B.A. Epwosa, A.B. Candynax
36 K Mozenn nouenoyHoro HaMarHHYMBaHKs TPAHYIHPOBAHHOMN CPE/IbI: BADHAHT
MarHUTHOW JUArHOCTUKH IIETIOYEK MIapOB

MaTtemaTtnyeckoe mogenvposaHue

/.A. Kapnos, B.1U. Cmpyuenkos

45 Jieyxoramnas craifH-anmpoKCHMALHS B KOMIBIOTEPHOM IPOCKTHPOBAHII TPACe
JIMHENHBIX COOPYKEHUMN

57 A.E. Kopenuenko, A.A. ’Kykoea
Hcnapenune xuIKoH Jexalllen Karuii B yCIIOBUSX BbIHYKIEHHOW KOHBEKLIUH
K.E. Kpacnuukos

67 Maremarnyeckoe MOIEIMPOBAaHNE HEKOTOPBIX COLMAIIbHBIX MPOLIECCOB
C IOMOILBIO TEOPETUKO-UTPOBBIX MOAXO/I0B U MIPUHATHE HA UX OCHOBE
YIPaBJICHUYECKUX PEIICHUI
A.B. lllamuna, A.B. Cmapocmuna

84 9BOJ’II-OHI/IH BpamarcjabHOI0 IBUKCHUSA BHSKOYHpYFOﬁ IJIAHCTHI C AAPpOM
Ha AJUJIMIITAYE CKOMU Op6I/ITe

MupoBo33peH4Yeckue OCHOBbI TEXHOJIOrMU U o0 ecTBa
O.I' Casxa

95 Bimstnue ryMaHuTapHOU cpezbl Ha MOBBIICHUE Ka4eCTBA TOATOTOBKU
CIICLIUAIINCTOB B TEXHUYECKOM BY3€

MepeiTh Ha CTpaHuLy C MOHOW Bepcuen»


https://rucont.ru/efd/742457
https://rucont.ru/efd/742457

MepeiiTn Ha cTpaHuLy C NOJSIHOM BepCUen»

Contents

Information systems. Computer sciences. Issues of information security

7 Alexander A. Kulikov
The structure of the local detector of the reprint model of the object in the image

Modern radio engineering and telecommunication systems
Behrooz Daneshmand
14 Analysis and evaluation of the effectiveness of methods for ensuring the quality of
service for software-defined networks of the standard 5G/IMT-2020

Sergey V. Sai, Nikolay Yu. Sorokin, Olga V. Tissen
26 Assessment reliability parameters of the DVB-T2 broadcasting station’s equipment
with local content insertion

Micro- and nanoelectronics. Condensed matter physics
Anna A. Sandulyak, Daria A. Sandulyak, Yurij O. Gorpinenko, Vera A. Ershova,
36 Alexander V. Sandulyak
Towards a model of chain-by-chain magnetization of a granular medium: a variant
of magnetic diagnostics of chains of spheres
Mathematical modeling
45 Dmitry A. Karpov, Valery 1. Struchenkov
Two-stage spline-approximation in linear structure routing

57 Anna E. Korenchenko, Anna A. Zhukova
Evaporation of a liquid sessile droplet subjected to forced convection

Kirill E. Krasnikov
67 Mathematical modeling of some social processes using game-theoretic approaches
and making managerial decisions based on them

Albina V. Shatina, Anastasia V. Starostina
84 Evolution of the rotational motion of a viscoelastic planet with a core on an
elliptical orbit

Philosophical foundations of technology and society

Olga G. Savka
95 Influence of the humanitarian environment on improving the quality of training of
specialists in a technical university

MepeiTh Ha CTpaHuLy C MOHOW Bepcuen»


https://rucont.ru/efd/742457
https://rucont.ru/efd/742457

