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VJIK 004.056.3
C.1. ETOPOB, E.A. TUTEHKO

MATEMATHUYECKHUE U BBIYUCJIMTEJIBHBIE CXEMbI
PEAJIMBAIIUU APUPMETHUYECKHUX OIIEPALIMH
B KOHEYHBIX ITOJIAX I'AJIYA JJIA ITIOABUKHBIX POBOTOB

B cmamve npednoscen nooxoo Kk annapamuoil peanuzayuu apu@dmemuieckux onepayuii 8 KOHeYHbix
noasx lanya. Ilpuxnaouwas obnracme - KOHMPOIb «KOPOMKUXY» COOOWEHUL MedNCOY NOOBUNCHBIMU
s3aumooetcmsyiowumu pobomamu. Llen — CHudCeHUe annapamuvix 3ampam @QYHKYUOHAIbHBIX V37108,
VUACmMBYIOWUX 6 NOMEXOYCMOUYUBOM KOOupoganuu. Memoo peuwieHus OCHO8AH HA UCNOIb30GAHUU
MAOIUYHO20 nepexooa K J02apu@dmuieckomy npeocmaeieHuro snemenmos nons laaya u obpabomke
noeapupmos uucen. Takoi nepexod nNO36015em OMKA3AMbCA OM UMEPAYUOHHLIX WA208 00pabomKu
onemenmos koneuno2o nons Ianya. Coz0anHble 6bl4UCIUMENbHBIE CXeMbl Ol ONepayull YMHONCEHUS,
Oellenust YenecooopasHo NpuMeHsImy Olsl NPOBEPKU KOPPEKMHOCMU COOOWEHUL, Nepedasaembix Meicoy
ROOBUNCHBIMU POOOMAMU ObIMOBO20 HAZHAYEHUSL 8 COCMABE 2PYNNUPOBKU.

Knwouesvie cnosa: pacwupennvie noas Ilarya, cmenenb, mabiuya nepexooos; YOerbHAsl
UHDOPMAYUOHHAST eMKOCTHD NAMSATNU.
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MATHEMATICAL AND COMPUTATIONAL SCHEMES FOR IMPLEMENTING ARITHMETIC

OPERATIONS IN FINITE GALOIS FIELDS FOR MOBILE ROBOTS

The article is shows to the approach to the hardware implementation of arithmetic operations in finite Gaul
fields. Application area - control of «shorty messages between mobile interacting robots. The goal is to reduce the
hardware costs of functional units involved in error-correcting coding. The solution method is based on the use of a
tabular transition to the logarithmic representation of the elements of the Galois field and the processing of logarithms
of numbers. Such a transition makes it possible to abandon the iterative steps of processing the elements of the finite
Galois field. Constructed computational schemes advisable to use the for multiplication and division operations to
check the correctness of messages transmitted between mobile household robots as part of a group.

Keywords: Extended Galois fields; degree; transition table; specific information capacity of memory.
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YK 004.08

C.B. IIOIIOB

W3BJIEYEHUE 3HAHUM U3 SKCIIEPUMEHTAJIbHBIX JAHHBIX

3adaua useneuenus sHanuti (data mining) wumeem cywecmeenHoe npakmuueckoe 3HAUEHuUe,
00ycnosnieHHoe mem, Ymo y0aemcs OOHAPYHCUBAMb He U3BeCmHble panee 3aKOHOMEPHOCMU, He S6HO
npucymcmeyrowue 6 OONbWUX MACCUBAX UCTNOPUYECKUX OaHHuIX. B cmamwe npednazaemcs memoo
OOHApYIICeHUsL HOBBIX 0DBEKMOB, CYUWECmE08ane KOMOpblX JIO2UYECKU Cledyem U3 umerouje2ocs nabopa
ucmopuueckux oanuwix. Memoo c800uUmcs K aHaIu3y COBMecCmumMocmu Npu3HaKos, 6 MepMUHax KOMmopuix
ONUCHIBAIOMCA Uccredyemble OaHHble, U OCHOBbIBACMCs HA Cledylowell cunomese nogmopsemMoCcmu. eciu
NPUSHAKU COBMECTUMbL 8 UCTIOPUYECKUX OAHHBIX, MO OONYCKAEMCS UX COBMECUMOCIb 80 8CeX 00BbEeKmMax
npeomemuou obracmu.

He coemecmumvle npusHaku He MO2YmM 6CMPeuamvcs OOHOBPEMEHHO HU 6 KAKUX O00beKkmax
npeomemnou ooracmu. Tem camvim, HaTuuUe HOBLIX 0OBEKMOE NPEOMEMHOU 00Iacmu, He NPEOCMABIeHHbIX
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8 UCMOPUHEeCKUX OAHHbIX, JO2UHeCKU cledyem u3 umeloujetcs evibopku. Mexanusm yCcmanoeieHus
BO3MOMNICHBIX HOBBIX 00BEKMOE NPEOMEMHOU 001acmu 6a3UpPyemcst Ha UCCIe008AHUU MAKCUMATbHBIX NYCHIbIX
nooepaghoé m.H. epaga OpMOSOHANLHOCU, KOMOPLIL ONUCLIBACM HECOBMECMUMOCHb NPUSHAKOS,
8b1800UMYIO U3 UCTHOPUYECKUX OAHHBIX.

Memoo npeononazaem, umo npu 3A0AHHOM MHONCECMEE NPUSHAKOS, 6 MEPMUHAX KOMOPbIX
ONUCBLIBAIOMCSL  UCHOpUYecKue OanHble, o0Owee 4YUCI0 00beKmos 6cell npeoMemuou  obracmu
02PAHUYUBAECMCS  C8EPXY DKCNOHEHMOU Om MOWHOCMU 3Mmo2o MHodcecméa. I[losmomy, Oadce npu
docmamouno OeOHOM MHOJCeCHBe IKCHEPUMEHMANbHBIX OAHHBIX, 8 HUX Modcem Obimb 3aUuUPpPOBaAHO
0bveMHast npedmMemnas 0oaacme.

Kniouesvie cnosa: uzeneuenue 3HaHull; NpeoOCKazaHue HOBbIX 00BEKMO8, cpagul, npeomemHbie
obnacmu, nycmule noozpagul, bazuc epagha.
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EXTRACTING KNOWLEDGE FROM EXPERIMENTAL DATA

The task of extracting knowledge (data mining) has significant practical significance due to the fact that it is
possible to detect previously unknown patterns that are not clearly present in large arrays of historical data. The article
proposes a method for detecting new objects whose existence logically follows from the existing set of historical data.
The method is reduced to analyzing the compatibility of features in terms of which the data under study is described,
and is based on the following repeatability hypothesis: if the features are compatible in historical data, then their
compatibility is allowed in all objects of the subject area. Incompatible features cannot occur simultaneously in any
objects of the subject area. Thus, the presence of new objects of the subject area that are not represented in the
historical data logically follows from the available sample.

The mechanism for establishing possible new objects of the subject area is based on the study of maximal
empty subgraphs of the so-called orthogonality graph, which describes the incompatibility of features derived from
historical data. The method assumes that for a given set of features, in terms of which historical data is described, the
total number of objects of the entire subject area is limited from above by the exponent of the power of this set.
Therefore, even with a rather poor set of experimental data, a voluminous subject area can be encrypted in them.

Keywords: knowledge extraction; prediction of new objects; graphs; subject areas; empty subgraphs; graph
basis.
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VJIK 621.3.09 }
A.O. LLIPBI

UCIOJb30BAHUE MOJEJEN IMHENHOMN PETPECCUHN
PU UCCJIEJOBAHUU BAPUALIM YACTOTHBIX T'PAHUIL
SMIIMPUYECKUX MOJEJEN MHOI'OJIYYEBOCTU HOHOC®EPHOI'O
PACIHHPOCTPAHEHUSI KOPOTKOBOJIHOBOI'O PAJIMOCUTHAJIA

Honocgheprnomy pacnpocmpanenuio KOpomKux paouogoiH Hpucywa MmHo2oxydegocmy. Ilpu
HAKJIOHHOM pAOUO30HOUPOBAHUU UOHOCepbl, MaKcuMAalbHble Habawoaemble yacmomosl (MHY) nexomopwix
MO0 pacnpocmpanenus paouoCUSHaIa MO2YM OKA3amvCs 3a Nnpeoeiom (gviuie) Ouanazona uacmom
30HOUPOBaHUs, 00HAKO UHOo20a oyenums smu MHY nyscro. Ilockonbky uzeecmuvie memoowt pacuema MHY
00CmMamouto CnodCcHbl, umeemcs nompedonocms oyenku MHY mo00 no umeiowumca oauHvim 6 npoyecce
obpabomxu uonoepamm. Boszuuxna udes ons pacuema MHY m00, vixodswux 3a npeoeivl UOHOSPAMMDbL,
ucnonvzoeamv MHY m00 6onee vicokux nopaokos. [eiicmeumenvHo, UCCIe0068aHUA NOKA3ANU HAIUYUE
cunvHoli koppenayuu (bonee 0.9) mesxncdy MHY mo0 [-20 u 2-20 nopsoxos (no uorozpammam c odeumu
MHUY). Taxum obpazom, uonoepammul, cooepaicawue MHYI moo 1-20 u 2-20 mozym Ovimv UCHOIL30GAHBL OIS
HaxodcOeHUus Kod(hpuyuenmos ypasHeHus JIUHEUHOU pecpeccuu, 4mo No360AUm Ol UOHOSPAMM He
cooepoicawgux MHY moowr 1-20 nopsoxa, paccuumsieams smy MHY no MHY moowvr 2-e0 nopadka.
Tonyuenvl npocmule vipadicenus 01 pacwema MHY m00, 8bix00sawux 3a npedeivt HaCMOmMHO20 OUANA30HA
uoroepammol, no MHY mo0 6onee 6vbicoxkux nopsiokos.

Knwuesvie cnosa: pacnpocmpanenue KOPOMKUX PAOUOBOTH; MHO2OIYYE80CHb, UOHOCHepa;
HAKJIOHHOE 30HOUPOB8aHUe UOHOCHepPbl; MaKCUuMaibhvle HaOI00aeMble 4aCmOomyl, dIMAUpUtecKue Mooenu
MHO2OTYYEBOCHU.
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THE USE OF LINEAR REGRESSION MODELS IN THE STUDY OF VARIATIONS
IN THE FREQUENCY BOUNDARIES OF EMPIRICAL MODELS
OF MULTIPATH IONOSPHERIC PROPAGATION OF A SHORT-WAVE RADIO SIGNAL

The ionospheric propagation of short radio waves is characterized by multipath. With inclined ionospheric
radiosonding, the maximum observed frequencies (MNF) of some radio signal propagation modes may be beyond
(above) the range of sounding frequencies, but sometimes it is necessary to evaluate these MNF. Since the known
methods of calculating the MNF are quite complex, there is a need to estimate the MNF mod according to the available
data in the process of processing ionograms. The idea arose to use higher-order MNF modes to calculate the MNF
modes that go beyond the ionogram. Indeed, studies have shown the presence of a strong correlation (more than 0.9)
between MNCH modes of the 1st and 2nd orders (according to ionograms with both MNCH). Thus, ionograms
containing MNF modes of the 1st and 2nd can be used to find the coefficients of the linear regression equation, which
will allow for ionograms not containing MNF modes of the 1st order to calculate this MNF by MNF modes of the 2nd
order. Simple expressions are obtained for calculating the MNF modes that go beyond the frequency range of the
ionogram by MNF modes of higher orders.

Keywords: propagation of short radio waves; multipath; ionosphere; oblique sounding of the ionosphere;
maximum observed frequencies; empirical multipath models.
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AJIT'OPUTM PEAJIM3ALIMU OCHOBHbIX (I)YIjKI_[I/Iﬁ
HOACUCTEMbI OBPABOTKHN OTBETOB U151 3AJAHUU WEB-KBECTOB

B oannoti cmamve paccmompen aneopumm peamuzayui  OCHOBHLIX (DYHKYU NOOCUCHIEeMbL
obpabomku omeemos 015 3a0anuii Web-keecmos, max kax nooobuvie naamMpopmvl NO360I0M eCmu He
MONLKO  USPOBVIO  OesIMENbHOCHb, HO U GHeOpeHue 6 00pa308ameivbHbill Npoyecc, 6 C6A3U C
pacnpocmpanenuem OUCManyuorHo2o 0opasosanus. Texcmogvle omeemvl He OblLIU paHee PaccMOMpPeHbl
KAK 4acmb 2e0COYUAIbHBIX cepsucos. Llenvio dannol paspabomku aeisemcs paspadomra (yHKYUOHAIbHbIX
mpebo6anuil U NPOEKMUPOBAHUE ANCOPUMMA PEanu3ayuu OCHOBHLIX QYHKYUL Ok 00pabomKu omeemos Ha
3a0anus, 4mo npusedem K pacuupeHuio (QYHKYUOHALbHBIX BO3MONCHOCMEN 2e0COYUANIbHO20 Cepsucd, d
makdice npusiiedem Ho8blxX noivzoeameneil. Takum oopazom, HeobdXo0uMo onpedeiums, KaKk nolb308ameu
Oyoym pewiams 3a0anust, Ynpasisime UM, 6600UMb OMEENIbl, NOLYUAMb OOCMYN K 2e00AHHbIM, NPOGEPSIMb
omeem, noxy4ams pe3yibman npoeepKu.

Knrouesvie cnosa: Web-xeecm; xeecm, ancopumm, noocucmema 06pabomxu mekCnmosolx OmMeemos.
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THE ALGORITHM FOR IMPLEMENTING THE MAIN FUNCTIONS
OF RESPONSE PROCESSING SUBSYSTEM FOR WEB-QUEST TASKS

In this article, the algorithm for implementing the main functions of the subsystem for processing answers for
quest tasks is considered, since such platforms allow not only gaming activities, but also implementation in the
educational process, in connection with the spread of distance education. Text responses have not been previously
considered as part of geosocial services. The purpose of this development is to develop functional requirements and
design an algorithm for implementing basic functions for processing responses to tasks, which will lead to the
expansion of the functionality of the geosocial service, as well as attract new users. Thus, it is necessary to determine
how users will solve tasks, manage them, enter answers, access geodata, check the answer, get the result of the check.
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TECHNOLOGIES FOR BUILDING INFORMATION SPACES

In this article, the authors show the trends of informatization and the use of geo-positioning tools in the field of
tourism at the present time, substantiate the relevance of building information spaces for museums, nature reserves,
recreation parks, boarding houses. The description of the design of technologies for building information spaces is
given, the requirements for the composition of the functions of solutions based on them are listed. The practical
implementation of the proposed technologies based on the implemented information space of the Spasskoye-Lutovinovo
Museum-Reserve is shown.

Keywords: informatization; tourism solutions; geo-positioning tools; geoinformation; management of
organizational systems; information spaces.
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METO/bI U MOJAEJN HEMPOCETEBOI'O JTUATHOCTUPOBAHUSI
WHXEHEPHBIX CHOCOBHOCTEM

Ilpeonosceno npumenenue cucmemvl UCKYCCMBEHHO20 UHMENNEKMA O/ 6bIAGACHUS U NPUGTEUEHUS]
MANAHMAUBOU  MONO0edHCU K  NOAYHeHUI0  UHdCeHepHoz20 — obpasoeanus.  Paspaboman — memoo
OUACHOCUPOBAHUS UHICEHEPHBIX CNOCOOHOCMEN HA OCHO8e NpumeHeHus: Hetiponnou cemu. llpednooicena
@DYHKYUOHANbHASL  cXeMA NPOSPAMMHOL  CUCHEMbl  HeUpocemeso20 OUASHOCMUPOBAHUS  UHICEHEPHBIX
cnocobrnocmeii. Paspaboman memoo Hetipocemegozo oyeHUu8anus NoKa3ameis UHICEHEPHbIX CHOCOOHOCMEII.
IIpeocmasnenvl moodenu, nO3601AOUUE BLIYUCTUMb NOKAZAMENb UHICEHEPHBIX CNOCODHOCME UCNbINYEMO20
KaK 6bIXOOHYIO 8EeIUYUHY HEUPOHHOU cemil.
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METHODS AND MODELS OF NEURAL NETWORK DIAGNOSTICS OF ENGINEERING ABILITIES

The use of an artificial intelligence system to identify and attract talented youth to receive engineering
education is proposed. A method for diagnosing engineering abilities based on the use of a neural network has been
developed. A functional diagram of a software system for neural network diagnostics of engineering abilities is
proposed. A method for neural network estimation of the engineering ability indicator has been developed. Models are
presented that make it possible to calculate the indicator of the engineering abilities of the subject as the output value of
the neural network.

Keywords: diagnostics; engineering abilities; neural network evaluation; fuzzy inference; psychodiagnostic
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YK 004.382.2
N.A. KYBACOB
IEPCHEKTHUBBI PA3BUTHUS KBAHTOBBIX BEIUNCJIEHUAN

B pa6ome uccrnedosanvl nepcnexkmuebl NpuMeHeHust U npobieMHble 60NPOChl HA NYMU PA36UMUS
KGAHMOBBIX BbIYUCICHUL, A MaKdice blpabomanvl pekomenoayuu Ons opeanuzayuil ¢ UT-chpepe no ux
peuwlenulo, 4mo  8ecbMa  AKMYAibHO Ol YCNeWHOU —peanusayuu  yugppoeoi  mparc@opmayuu
20CY0apCmeeHH020 YIPAGIeHUs, OusHeca U nepexooa K yu@pogoll 3KkoHomuxe cmpatwvl. Heobxooumocmo
paseumusi  K6AHMOGLIX — BbIYUCICHUN  0OVCIOBIEHA — HEBO3MONCHOCMbIO — OECKOHEYHO — YEeauuusams
nPOU3600UMENLHOCb  OObIYHBIX KOMNLIOMEPOE MPAOUYUOHHBIMU CROCOOAMU  3A Cuem  VEeaudeHus.
RAOMHOCMU U Yacmomyl pabomsl mpansucmopos. O60CHO6aH 8bIOOP BAPUAHMA UCNOIL308AHUS 0OIAUHOO
K8AHMOB02O peuenus OJis U3YYeHUsl U IKCNEPUMEHMOE C K8AHMOBLIMU APXUMEKMYPAMU, HOBLIMU CIMEKAMU
nPOSPAMMUPOSAHUs. U  aneopummamu. Buldsunyma eunomesa o moM, 4mMO CKOPOCMb KEAHMOBbIX
BbIUUCTCHUL NO360UM NOCMPOUNMb «UHMEIEKMYANbHYIO YUPDPOBYIO cemby, KAK UHMepHem 0yoyuezo,
Xapaxkmepuszyemo20 UHMeINEeKMYAIbHbIMU YCMPOUCMEAMU, NPEOOCMABIIOWUMU NePCOHANUIUPOBAHHbLE U
npeockasamenvHble Yupposvie YCiyel.

Knioueevie cnoea: xeanmogvie GuluUCNEHUs; KEAHMOBLIL KOMNbIOMED, KBAHMOBAS MEXHOJO02US,
Kyoum,; yugposas mpancgopmayus.

© Kybacos U.A., 2023

CIIMCOK JIMTEPATYPbI

1. HamwmonaneHas nmporpamma «L{udposas skoHoMuka Poccuiickoit denepanumy, yTBEpkKICHHAS
pacnopsbkenneM IIpasutensctBa Poccntickoit @enepannn ot 28 uronst 2017 r. Ne1632-p.

2. Quantum Computing Might Be Here Sooner Than You Think [DnektponHsiii pecypce]. — URL:
https://www.bloomberg.com/news/features/2017-06-14/the-machine-of-tomorrow-today-
guantum-computing-on-the-verge.

3. CrpenbuoBa ['.A. KpaHTOBbIE KOMITBIOTEpBI: HACTOAIIEE, TEOPHsI W TMPOTHO3BL —
HNudopmanimoHHO-TeXHOJIOTHIECKUH BecTHHK, 2022. — Ne 1(31). — C. 27-37.

4. Ilenemenko B.A. KBaHTOBOe MammHHOE OOydeHWe. — Msrkue W3MEpeHHWs W BBIYUCIICHUS,
2022. - T.60.—Ne 11. — C. 82-107.

5. What’s Next in Quantum is quantum-centric supercomputing [Dmnektponnsiii pecypc]. — URL:
https://research.ibm.com/quantum-computing.

6. Camplil MOIIHBIN B MUpE KBAHTOBBIM KOMIBIOTEP HA CAMOM JIeJie He KBAHTOBBIN [ DJIEKTPOHHBIN
pecypc]. — URL: https://hi-news.ru/technology/samyj-moshhnyj-v-mire-kvantovyj-kompyuter-
na-samom-dele-ne-kvantovyj.html.

7. Kanwmbikosa /I.C. Mcnonb30BaHne KBAHTOBBIX KOMIBIOTEPOB B ATOMHOM OTpaciy KaK MEXaHU3M
nioBbIeHns dgdexruBHocTH pabotel ADC. — B coopuuke: [udposas sxoHOMHKA: TIPOOIEMBI
W TepcrneKkTuBbl pa3BuTHia. — COOpHHMK HaywHbIX cTateil 4-it Bcepoccuiickoil Hay4HO-
npaktuieckoit kondepenuun. — Kypcek, 2022. — C. 257-260.

8. Kyb6acos U.A. Pazpaborka meronos JJHK-penorunupoBanus uist pacciae 0BaHUsl U PACKPBITUS
npectymienuil. — Bectauk Boponexckoro uncruryra MB/] Poccun, 2022. — Ne 2. — C. 166-
172.

9. Kyb6acos N.A., Jlekaps JI.A., KonapymenkoB O.M. [lepcniekTHBHBIE HarpaBieHNUs TPUMEHEHHS
METOZIOB aHaIW3a OONBIIUX JAHHBIX B WHPOPMAIMOHHO-aHAINTHYECKOM O00eCreueHUN

Ne2(136)2023


https://hi-news.ru/technology/samyj-moshhnyj-v-mire-kvantovyj-kompyuter-na-samom-dele-ne-kvantovyj.html
https://hi-news.ru/technology/samyj-moshhnyj-v-mire-kvantovyj-kompyuter-na-samom-dele-ne-kvantovyj.html

Hay4Ho-mexHu4eckul xypHas

OTIePaTHBHO-PA3bICKHON JIEATENbHOCTH. — B cOopHuke: CTpaTerndeckoe pa3BUTHE CHCTEMBI
MBJI Poccuu: cocrosHue, TEHISHITMH, MepcreKTuBbl. — COOpHUK cTareit MexmyHapoaHOH
HAYYHO-TIPAKTU4YeCKOi KoHpepeHuuu; mon odmer pemakuueit W.I'. Yucrobopomosa, A.JL.
Curkosckoro, B.O. Jlanuna, 2020. — C. 436-442.

Kybacos Uropr AHaTo/IbeBHY

Axanemus ynpasnenust MBJI Poccun, r. Mocksa

JIOKTOp TEXHUYECKUX HAYK, JOLEHT, npodeccop Kadeapbl HGOPMaNMOHHBIX TEXHOJIOTHI
Ten.: 8 916 157 34 95

E-mail: igorak@list.ru

I.LA. KUBASQV (Doctor of Engineering Sciences, Associate Professor,
Professor of the Department of Information Technologies)
Academy of Management of the Ministry of the Interior of Russia, Moscow

PROSPECTS FOR THE DEVELOPMENT OF QUANTUM COMPUTING

The paper examines the prospects of application and problematic issues in the development of quantum
computing, as well as developed recommendations for organizations in the IT field to solve them, which is very
important for the successful implementation of the digital transformation of public administration, business and the
transition to the digital economy of the country. The need for the development of quantum computing is due to the
impossibility of infinitely increasing the performance of conventional computers in traditional ways by increasing the
density and frequency of transistors. The choice of using a cloud quantum solution for studying and experimenting with
quantum architectures, new programming stacks and algorithms is justified. It is hypothesized that the speed of
quantum computing will allow building an «intelligent digital network» as the Internet of the future, characterized by
intelligent devices providing personalized and predictive digital services.

Keywords: quantum computing; quantum computer; quantum technology; qubit; digital transformation.
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TEJIEKOMMYHUKALIHOHHBIE CUCTEMBI 1 KOMITbIOTEPHBIE CETHU
YK 004.896

AM.X. AJIb-OBAMIU, C.J1. BABAPUHOB, A.B. BOJIJIBIIIEB, A H. 3AJIMBUH

AJITOPUTM AJANITUBHOI'O IIJIAHUPOBAHUSI
PABOTHBI Y3JIOB BECITPOBOJJHOM CEHCOPHOM CETH

Ilpedcmasnen  anreopumm HaA OCHOGe 00yuQlOUjee0 ABMOMAMA, NO36OAIOWUL  GLINOTIHAMD
NIAHUPOBAHUE AKMUBHOCMU CEHCOPHBIX Y3708 8 3ABUCUMOCIU OM NAPAMEmpO8 OKpYJicaiouwel cpeobl.
Ilpeonacaemviii aneopumm OpueHmupo8aH Maxkum oopazom, umodvl obecneuumv KAK MONCHO MeHblie
AKMUBHBIX CEHCOPHLIX Y3106 Olsi 0X6ama 6cex 00beKmos KOHMPOIs, 4mo @ledem 3a coOol yMeHbuleHue
aHepeonompebaenus 6celi becnposooHnol cencopnou cemu. Oyenka pabomocnocoOHOCmU aAn2opummda
NpoU3BOOUNACy HA OCHOBe MoOenu 0ecnpoBOOHOU CEHCOPHOU cemu NO360AAI0WeN USMEHAMb maKue
Xapaxmepucmuky cemu, Kax nioOmHOCMb pacnpedesieHus CeHCOPHLIX Y3108 U 00bEeKmo8 KOHMPOs, pasmep
30Hbl NPUEMA CUSHATIA CEHCOPHOZ20 V3A.

Knioueevie cnosa: cencopmvie cemu; camoopeanHusyiowuecs cemu, o00yualowulicsa agmomam,
MawunHoe obyuenue; 3Hep2o3IhHeKxmusHocme.
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ADAPTIVE PLANNING ALGORITHM FOR WIRELESS SENSOR NETWORK NODES

An algorithm based on a training automaton is presented, which allows planning the activity of sensor nodes
depending on environmental parameters. The proposed algorithm is oriented in such a way as to provide as few active
sensor nodes as possible to cover all objects of control, which entails a reduction in the energy consumption of the
entire wireless sensor network. The efficiency of the algorithm was evaluated on the basis of a wireless sensor network
model that allows changing network characteristics such as the density of distribution of sensor nodes and control
objects, the size of the sensor node signal reception area.

Keywords: sensor networks; self-organizing networks; learning automaton; machine learning; energy
efficiency.
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A.B. BACYKMHCKWUI, }0.A. BEJIEBCKAS, A.Il. ®UCYH, P.A. PVICYH

METOIUKA KOHTPOJISI 1 OHEHKH 3®PEKTUBHOCTH YIIPABJIEHUS
PAJTMOKOHTPOJIEM ITPEAITPUATUU PAIMOYACTOTHOMU CJ1YKBbI
HA OCHOBE OIIEPATUBHOM U DYKCIIEPTHONU HH®OPMAIIAH

Memoouka koumponss u oyenku 3pgexmueHocmu ynpasieHus paouoKOHmMponieM OCHO8AHA HA
UCNONIL306AHUU MemOo0a UHMENIeKMYaIbHOU NOO0EPICKU YNPABNIeHYEeCKUX peuleHull Ha npeonpusmuu
Paououacmomuotl ciyxcouvl, ONepamusHoll U SKCHepmMHOU UHGOPMAYUU NPU OP2AHUZAYUL U OCYUeCTBIIeHUU
Meponpusmuil - paouokoumponasn. Memoouka sensiemcs  dQDeKmusHviM  UHCMPYMeHmapuem anaiusd
YNpagnenuecKkou npou3eo0CmeeHHol 0esmeIbHOCMU CMPYKMYPHLIX NoOpaz0eneHull paouoKOHmpos npu
peuwleHuy UMy 3a0a4 Op2aAHU3AYUU U OCYWeCMEIeHUU KOMNIeKCa Op2aHU3AYUOHHBIX U MeXHUYEeCKUx
Meponpusimuil, UHCMPYMEHMANbHO20 KOHMPOISL NAPAMEmpPo8 U3IyYeHull paouodieKmpoHHbIX cpeocmed U
(11U) 8bICOKOUACTMOMHBIX YCMPOTCS.

Memoouka  nosgonsgem — NOAYYUMb  KOIUYECMBEHHYIO — OYEHKY  COCMOSHUA — YNPAGIeHus
npOU3800CMBEHHOU U obecneuusarowell OessmelbHOCIU CMPYKMYPHBIX NOOpa3z0eleHull npeonpusmuil
PAOUOKOHMPOJIA.

Knrouesvle cnosa: memoouxa oyenku dghexmusHocmu  ynpaeieHus  paouOKOHMpPOIEM;
npeonpusimusi  paououACmMomHol — CAyxicObl,  NoKazamenu  OYeHKu  dhpexmusnocmu  ynpasieHust
PAOUOKOHMPOTIEM,; NAPAMEMPbL PAOUOIIEKMPOHHBIX CPEOCMS.
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METHODOLOGY FOR MONITORING AND EVALUATING THE EFFECTIVENESS
OF RADIO CONTROL MANAGEMENT OF RADIO FREQUENCY SERVICE ENTERPRISES
BASED ON OPERATIONAL AND EXPERT INFORMATION

The methodology for monitoring and evaluating the effectiveness of radio control management is based on the
use of the method of intellectual support of management decisions at the enterprise of the radio frequency service,
operational and expert information in the organization and implementation of activities of the radio control
management. The methodology is an effective tool for analyzing the managerial production activities of structural units
of radio control when they solve the tasks of organizing and implementing a set of organizational and technical
measures, instrumental control of radiation parameters of radio-electronic means and (or) high-frequency devices.

The methodology allows to obtain a quantitative assessment of the state of management of production and
supporting activities of structural divisions of radio control enterprises.

Keywords: methodology for evaluating the effectiveness of radio control management; radio frequency service
enterprises; indicators for evaluating the effectiveness of radio control management; parameters of electronic means.
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AN APPROACH TO THE RATIONAL CHOICE OF TELECOMMUNICATION EQUIPMENT
BASED ON MINIMIZING THE COST OF PERFORMING THE REQUIRED TASK

The article discusses the existing methods of rational choice of telecommunication equipment in the creation
(modernization, development) of infocommunication systems. The main advantages and disadvantages of the
considered methods are determined and, taking them into account, an approach to the rational choice of
telecommunication equipment based on minimizing the cost of performing the required task is proposed.

Keywords: infocommunication systems; expert evaluation methods; Delphi method; ideal point method; level
of technical perfection of the sample; generalized indicator of operational efficiency.
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INOJABJIEHUE BHEITOJIOCHBIX CIIEKTPAJIBHBIX COCTABJIAIOIIUX
B IU®PO-AHAJIOTI'OBBIX SSB-TIEPEJATUYUKAX
JEKAMETPOBOI'O JIUAITA3OHA

Cmambvsi nocesiena amanu3y OCHOBHbIX UCMOYHUKOS U CNoco608 NOO0A6leHUus GHENOIOCHbIX
CNeKMPanbHbIX KOMROHeHm Yugpo-ananoeogvix SSB-nepedamuuxos. [lonyuennvle pe3yismamol no360as110m
KOPPEKMHO 0CYUecmensims bl00p cpeocme nodasieHus 6HeNOI0CHbIX COCMABTAIOWUX 8bIXOOHBIX CUSHANLO8
SSB-nepedamuuxos.

Knroueevie cnosa: SSB-nepeoamuux; Oexamempoewiti  0uanazon, nooasieHue 6HenoI0CHbIX
CREKMPANbHBIX KOMHOHEH.
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OUT-OF-BAND FREQUENCY COMPONENTS SUPPRESSION
IN MIXED-SIGNAL DECAMETRIC-WAVELENGTH SSB-TRANSMITTERS

The article is devoted to the analysis of the sources and suppression methods of out-of-band frequency
components of mixed-signal decametric-wavelength SSB-transmitters. The obtained results permit to select correctly
the means for suppression of out-of-band frequency components of SSB-transmitters output signals.

Keywords: SSB-transmitter; decametric wavelength; suppression of out-of-band frequency components.
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A.H. OPEIIIMH, P.A. OPEIINH, JI.1O0. PUIIATOB

MOJIEJIb KOMILIEKCHOM CUCTEMBI MOHUTOPHHT A
N CUTHAJIN3ALIUUA YJIAJIEHHBIX OBBEKTOB

B coepemennvix  ycnosusx — ycmouuusocmv U 6€30NACHOCMb  MELEKOMMYHUKAYUOHHOU
ungppacmpykmypboi onpeoensemcs CROCOOHOCMBIO cucmem MOHUMOpUH2a C80€8peMeHHO
UOEHMUPUYUPOBAMb Y2PO3bl U OMKIOHEHUS O HOPM NAPAMEMPO8, d MAKHCe ONePaAMmUBHO peazuposams Ha
Hux. B cmamve npeocmasnena mooens KOMNIEKCHOU CUCTeMbl MOHUMOPUH2d, NpeOHA3HaYeHHAs 01a coopa,
00paboOmKU, XpaHeHus: U aHATU3A MEXHOIO0SUYECKOU UHpOpMAYyUY 0 COCMOAHUY YOANEHHBIX 00BEKMO8 CB53U,
000py006anUs, KAOENbHbIX TUHUL, AOMUHUCMPUPOBAHUS U30EIUll U3 COCMABA ANNAPAMHO-NPOSPAMMHO20
KOMNJIeKCA, ONOBeWeHUsi MEXHUYECKO20 NEPCOHANA O KOHMPOIUPYEMbIX COObIMUSAX, 3AWUmMbl nepedasaemol
unopmayuy no MpPAHCROPMHOU cemu ¢ Kommymayuell naxkemos. Jlannvli nooOxo0 nO360AUM Oamb
UHMESPATbHYIO OYEHKY COCMOAHUA VOAIeHHbIX 00bekmog ¢ ouggepenyuayueti no aHATUIUPYEMBIM

dyHxyusm.

Knwuesvie  cnoea:  monumopuwne,  OuOMemMpuyeckui — UOCHMUDUKAYUOHHBILL — NPUSHAK,
BUOCOHAONIO0EHUE, OXPAHHO-NONCAPHAS CUSHANU3AYUS, CUCeMa KOHMPOAS U YAPAGIeHUs OOCHYNOM,
menemMempus;, mexHu4eckoe COCIMosiHue, MpaHCnopmHas cemv ¢ KOMMYmayuel naKemos.
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MODEL OF AN INTEGRATED MONITORING SYSTEM AND ALARMS OF REMOTE OBJECTS

The stability and security of telecommunications infrastructure in modern conditions is determined by the
ability of monitoring systems to identify threats and deviations from norms in a timely manner, as well as to respond
promptly to them. The article presents a model of an integrated monitoring system designed to collect, process, store
and analyze technological information about the status of remote communication facilities, equipment, cable lines,
administration of products from the hardware and software complex, notification of technical personnel about
controlled events, protection of transmitted information over a packet-switched transport network. This approach will
allow us to give an integral assessment of the state of remote objects with differentiation by the analyzed functions.

Keywords: monitoring, biometric identification feature; video surveillance; security and fire alarm system;
access control and management system; telemetry, technical condition, packet switching transport network.
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ABOUT SOME QUESTIONS OF THE CHOICE
OF SOFTWARE AND TECHNICAL MEANS OF INFORMATION PROTECTION

The article deals with the choice of software and hardware means of information protection.
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and technical protection of information; Petri nets.
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B YCJIOBUAX THOOPMALIMOHHOU BOUHBbI

Hannaa cmamva cmasum neped co6oll yenvb: usyuumo YcloGus obecnedeHus npomusooelticmausl
Kubepamakam 6 YCl08uax UHGOPMayuoHHot 6ouHvl. Ilpu OemanvbHOM paccmMompenuu 6cex 6udog
UHOPMAYUOHHO2O OPYIHCUA, CNOCODO08 €20 6030eliCMEUs U MAHUNYAAYUU MACCOBLIM CO3HAHUEM MOMCHO
coenamo 8b1600 O MOM, KAKUMU CPEOCMEAMU 3AWUmbl CHIOUM NOAb308AMbCA 8 MOM WU UHOM CIyyae.
Takum obpaszom, paccmompes 6ce 603MONCHOCHU COBPEMEHHbIX CNeYUaIUcmos no 3aujume OAHHBIX 6
VCA0UAX UHPOPMAYUOHHOU DbLL COeNaH 861800 0 Haubolee U HaumeHee I3PHeKmuUsHbIX Memooax 3aujumal.

Knwouesvie cnoea: ungopmayuonnas o6e30nacnocmv; UHGOPMAyuoHHas GoUHA, UHGOPMAYUOHHOE
opyalcue; cpedcmed Maccosol UHGOpMayuu, COYUanbHvle cemu.

(© Coxonos A.C., lllyros B.A., 2023

CIIMCOK JIUTEPATYPbBI

1. HosuxoB B.K. MHopmManuoHHOE OpyKHE-OpYKHE COBPEMEHHBIX M OYyAyIIMX BOWH. — M.:
lopstuas nunus-Tenexom, 2013. — 242 c.

2. Hayunas onextponHas Oubnmoreka «KubepJlennnka»: WHpOpManmoHHOEe OpyXHe B
TeXHUUYECKON cepe: TEPMHUHOJIOTHS, KiacCU(UKALUA, MPUMEPhl [DJIEKTPOHHBINA pecypc]. —
URL:https://cyberleninka.ru/article/n/informatsionnoe-oruzhie-v-tehnicheskoy-sfere-
terminologiya-klassifikatsiya-primery (nata oopamienust: 17.10.22).

3. MaHunynupoBaHue MacCOBBIM CO3HaHHEM c¢ momoribio CMU [DnekTponHsblit pecype]. — URL:
https://oko-planet.su/first/198019-manipulirovanie-massovym-soznaniem-s-pomoschyu-
smi.html, cBo6oaHbIH (naTa oOpamenus: 17.10.22).

4. CounaspHble CETM M  HUHTEpPHET-pecypchl  [OmekTpoHHbi  pecypc]. —  URL:
https://bstudy.net/624896/politika/sotsialnye seti internet resursy (mata obparienus: 17.10.22).

5. Knaccudukanus mndopmanmonHoro opyxus [DaekrponHsiii pecypc]. — URL: https://wm-
help.net/lib/b/book/4123894298/4 (nara obpamenus: 17.10.22).

6. DOumumknonenust — xonokoctra:  ['mrneptoreHny — [JnekrpoHHelii  pecypc]. —  URL:
https://encyclopedia.ushmm.org/content/ru/article/hitler-youth-2 (zara o6pamtenms: 20.10.22).

7. Ausroput™ mudposanus RSA [Dnekrponnsiii pecypc]. — URL: https://e-nigma.ru/stat/rsa/ (nata
oOpamenus: 21.10.22).

8. ®exaepanbhbiit 3akoH 0T 03.04.1995 N 40-D3 (pen. ot 04.08.2022) «O deaepaibHOil ciyxOe
0esonacHoctu». Cratest 15. BsaumopneiictBue ¢  poccHilCKUMH M MHOCTPaHHBIMHU

Ne2(136)2023




UHopMmayuoHHbIE cucmeMbl U MexHosI02uu

yupexaeHusMu. pco [OnexTpoHHBII pecypc]. - URL:
http://www.consultant.ru/document/cons_doc_LAW_6300/5e38810d9bf5fccc92a2b2cal8f8384
56ec74b77/ (nata obpamenus: 25.10.22).

CoxoJjoB Asnexcanap CepreeBuy

OI'BOY BO «MHUPDA — Poccuiickuil TeXHOJIOTHUECKUI YHUBEPCUTET», T. MocKkBa
CryneHt

Ten.: 8 963 784 74 35

E-mail: sokols601@gmail.com

IIyroB Bacunnii AnekcanapoBu4

OI'BOY BO «MHUPDA — Poccuiickuil TEXHOJIOTHUECKUI YHUBEPCUTET», T. MockBa
AccHCTeHT, IpenojaBaTenb

Ten.: 8977 77090 74

E-mail: vasyankot@yandex.ru

A.S. SOKOLOQV (Student)

V.A. ShUTOV (Assistant, Teacher)
MIREA — Russian Technological University, Moscow

ENSURING COUNTERACTION
TO CYBER ATTACKS IN THE CONTEXT OF THE INFORMATION WAR

This article aims to study the conditions for countering cyber attacks in an information war. With a detailed
examination of all types of information weapons, methods of their impact and manipulation of mass consciousness, it
can be concluded what means of protection should be used in this or that case. Thus, having considered all the
possibilities of modern data protection specialists in the information environment, a conclusion was made about the
most and least effective methods of protection.

Keywords: information security; information warfare; information weapons; mass media; social networks.
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TPEBOBAHUA
K 0(hOPMJICHHIO CTAThH VISl Oy0JIMKOBAHHS B ’KypHaJle
«HdopManOHHbIEC CHCTEMBbI U TEXHOJIOTHID)

OBIIME TPEBOBAHMUS

O0bveM MaTepuana, TpeaIaracMoro K MyOJHKaIlMd, W3MEPSETCs] CTPAaHWIAMH TEKCTa Ha JIUCTax
¢opmara A4 u comepxuT OoT 4 10 9 CTPAHUI; BCE CTPAHHILI PYKOMHUCH JOJKHBI UMETh CIUIOIIHYIO
HYMEpaIuio.

B omHoM cOopHHKE MOXET OBITH OMYyOJIMKOBaHA TOJIBKO OJHA CTaThsl OMHOTO aBTOpA, BKIIIOYAs
COaBTOPCTBO.

AHHOTanUu BceX MyOJMKYEeMBIX MaTEpUAIOB, KIIOYEBBIC CIIOBa, HH(OpMaIUs 00 aBTOpax, CITUCKU
JUTEPATyphl OYJIyT HAXOAUTHCS B CBOOOJHOM JIOCTYIC Ha CaliTe COOTBETCTBYIOIIETO JKypHAla U Ha CalTe
Poccwiickoit Hay4uHOI 2nexTpoHHOHN 6nbmmoTexn — PYHOb (Poccuiickuii nHAEKC HAyIHOTO ATUPOBAHUS).

IloMumo cTaThl aBTOPBI JIOJDKHBI TPEACTABUTH 3aKIIOYEHHE O BO3MOMXHOCTH OTKPBITOTO
OITyOJIUKOBAHUS CTATHU.

TPEBOBAHUSA K COJIEP)KAHUIO HAYUYHOM CTATBA

Hayunas craresi, mpenocraBisiemMas B JKypHaJbl, JOJDKHA HMMETh CIEAyIONHe 00s3aTelbHbIe
AIIEMEHTHI:

— MIOCTAaHOBKa MPOOJIEMBI MITH 33]]a4d B 00LIEM BUJIC;

— aHaJu3 TOCTWKEHWH M MyOJMMKaIMi, B KOTOPBIX MpeiaraeTcsl peuieHne JaHHOW MpOoOIeMbl Win
3aJauu, Ha KOTOPBIE OIIMPAETCS aBTOP, BbIICICHUE HAYYHOW HOBU3HBL;

— WCCIIeN0BATENIbCKAs YacTh;

— 000CHOBaHHUE MONTYYCHHBIX PE3yIbTaTOB,;

— BBIBOJBl 10 JIAHHOMY HCCIIEJIOBAHUIO ¥ TEPCIEKTHBBl NAIBHEHIIET0 pa3BUTUS JTaHHOTO
HAaIpaBJICHUS;

— Oubmmorpadus.

TPEBOBAHUS K O®OPMJIEHUIO HAYYHOM CTATBHH

Cratest nomkHa ObITh HaOpana mpudtom Times New Roman, pasmep 12 pt ¢ oguHApHBIM
WHTEPBAJIOM, TEKCT BBIPABHUBAETCS MO MIMpWHE; ab3amHblid oTcTyn — 1,25 cM, mpaBoe moie — 2 cM, JIEBOe
roJie — 2 CM, TI0JIs BHU3Y U BBEPXY — 2 CM.

Oobs13aTesbHBIE )1eMEHTHI:

- YIK

— 3arJjiaBue (Ha pycCKOM M aHIJIMIICKOM SI3bIKAX)

— aHHOTauus (HA PyCCKOM U AHIVIMICKOM SI3bIKAX)

— KJIIO4YeBble CJIOBA (HA PYCCKOM M aHIJIMICKOM SI3bIKAX)

CIUCOK JINTePATYPhI, HA KOTOPYIO aBTOP CCBHUIAETCS B TEKCTE CTATHH.

TABHI/ILILI PUCYHKH, ®OPMVYJIbI

Bce Tabnuibl, pUCYHKHM W OCHOBHBIC (POPMYIIBI, TPHBEJCHHBIE B TEKCTE CTaThH, JOJDKHBI OBITH
MPOHYMEPOBaHBI.

®opmyasl crienyeT HabupaTh B peaakrope hopmya Microsoft Equation 3.0 ¢ pasmepamu: 0ObIYHbI#
mpudt — 12 pt, xpynueii uagexkc — 10 pt , menkuit mHmekc — 8 pt. Mopmyiabl, BHeAPEHHbIE KaK
u3odpakeHne, He jgomyckawTtca! Pycckue u  rpedeckue OykBbl, a Takke 0003HaueHUS
TPUTOHOMETPUYECKUX (PYHKUUI HAOUPatOTCs MPSIMBIM MIPUQPTOM, JIATHHCKHE OYKBBI — KYPCUBOM.

PucyHku u qpyrue wUmOCTpauuu (YepTesku, Tpaduku, CXeMbl, AUarpaMMbl, (POTOCHUMKH) CIEIyeT
pacrmonaraTh HEMOCPEJICTBEHHO TIOC/IE TEKCTa, B KOTOPOM OHH YIOMHHAIOTCS BIEpPBBbIC. PUCYHKH, YHCIIO
KOTOPBIX JIOJDKHO OBITH JIOTHUECKH OTPaBJIaHHBIM, MPEJICTABISIOTCS B BUJE OT/ACIBHBIX (ailiioB B opmate
*.eps (Encapsulated PostScript) nim TIF pazmepom me menee 300 dpi.

CBEJEHHS Ob ABTOPAX
B xonue crateu npuBoastcs Habpanusie 10 pt cBenenus 00 aBTOpax B TakoW MOCIEIOBATENIBHOCTH:
(dbamuiust, UM, OTYECTBO (HONMYKUPHBIHA IWPHT); yUpeKICHHE UM OPraHU3alus, yueHas CTENeHb, YUeHOe
3BaHUe, JOIDKHOCTb, ajipec, TenedoH, dJeKTpoHHas mouta (00braHbd mpudT). CBeleHHs 00 aBTOpax TaKKe
MPEOCTABIISIOTCS OTJCIBHBIM (DailioM 1 00sI3aTENBHO JyOIUPYIOTCSl HA aHTIIMHCKOM SI3BIKE.
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