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UHopMmayuoHHbIE cucmeMbl U MexHosI02uu

MATEMATHYECKOE U KOMIIBIOTEPHOE MOJIEJIUPOBAHUE
YK 654.026

10.C. ATBAHOB, B.B. BE3PYYKO, B.K. CAHCEBH1Y

AJIT'OPUTM YIIPABJIEHUA TAPAMETPAMUAU
U PEXKUMAMU PABOTBI PATHOSJEKTPOHHBIX CPEACTB CBsI31
N YIIPABJIEHHUA B YCJIOBUSAX JECTPYKTUBHbBIX BO3JIEMCTBUU

B cmamve paccmompenvi 80npocul yuema nomMeHyuaibHblX B03MONCHOCMEN PAOUOILEKMPOHHBIX
cpeocme  Cesi3u U YNpaeieHus. npu  YeieHanpasieHHOM NpOmMueoO0eticmeur NpomueHUKd, YmOYHEeHbL
ocobenHocmu npoyecca (QYHKYUOHUPOBAHUS, PA3PAOOMAHbL Mamemamuyeckue MoOenu, ONUCbIBaruue
yHKYUOHUPOBAHUE OAHHBIX CPEOCIE NPU 8030CUCMBUU HA HUX PA3IUYHBIX 0eCMAbUIUSUPYIOWUX PaKmopoes,
PACCMOMPEHA  AHMALOHUCTIUYECKAs. MOOelb  63AUMOOCUCMEUsL  PAOUOIIEKMPOHHBIX CPeOCmE C653U U
VAPAGNeHus. U CUCmeMbl NPeOHAMEPEHHbIX O0eCmpPYKMUeHblX 8030etcmeutl. J{okazana HeooXooumMocms
nOCmMpoenusi 3PDEKMUBHbIX  BLIYUCTUMETLHBIX AN2OPUMMOS, KOmopble 0Obl NO360IUNU  OCYUECBTIAMb
onpeoeieHue ROMEHYUATbHBIX B03MOICHOCMEN PAOUOITIEKMPOHHBIX CPEOCME CE53U U YNPAGIEHUS 8 YCIOBUSIX
CILOJICHOU 0OCMAHOBKUL.

Knrouesnie cnosa: cpedcmasa céa3u u ynpagienust, Memoosbl meopuu uep, MoOeauposanie.
(© Ar6anos 10.C., Bespyuxo B.B., Cancesnu B.K., 2025
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AN ALGORITHM FOR CONTROLLING THE PARAMETERS AND MODES OF OPERATION
OF RADIO-ELECTRONIC COMMUNICATION AND CONTROL FACILITIES
IN CONDITIONS OF DESTRUCTIVE

The article considers the issues of taking into account the potential capabilities of radio-electronic means of
communication and control with purposeful optimized counteraction of the enemy, clarifies the features of the functioning
process, develops mathematical models describing the functioning of these means when exposed to various destabilizing
factors, considers an antagonistic model of interaction of radio-electronic means of communication and control and a
system of deliberate destructive influences. The necessity of constructing effective computational algorithms that would
allow determining the potential capabilities of radio-electronic communication and control facilities in a difficult
environment is proved.
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YK 004.8, 004.93°1, 004.932
T.K. BUPFOKOBA, A.A. )KUT'AJIOB

MOJIEJIMPOBAHUE ITPOT PAMMHO-AIIITAPATHOM CUCTEMBI
HEWMHBA3ZUBHOI'O MOHUTOPHUHTA
IMUIINEBOI'O HOBEAEHUS CEJBbCKOXO3ANCTBEHHBIX )KUBOTHBIX

B cgepe ocusomnosodcmea axmyanvHou s6AsLeMCcsa 3a0a4d  CO30AHUS HEUHBA3UBHBIX Memo00s
HAOMI00EHUsL 3 HCUBOMHBIMU. Baogicneliumum noxaszamenem, no KOMOPOMY MOJICHO CYOUMb O COCMOSHUU
300P08bS JHCUBOMHDBIX, AGNAEMCI NUUEB0E NOGEOeHUe, MO eChlb YaACMOmd U OIUMeIbHOCHb NOMpedieHUs RULU
U 800blL. DMu OAHHBIE MOZYNL, 8 HACHMHOCHU, UCNOIL308AMbCS OISl CBOEBPEMEHHO20 8blA8IeHUs DONe3HEl U OpYeUX
Hewmamuvlx cumyayuii. B Oannoil cmamve npediazaemcs npoexkm npocpaAmMMHO-ANNAPAmHOL  CUCHEMbl
HEeUHBA3UBHO20 ABMOMAMUYECKO20 MOHUMOPUHSA NUUEB020 NOBEOCHUsL CENbCKOXO3SUCMBEHHbIX HCUBOMHBIX C
buomempuyeckoti  uoenmughuxayueti ocobeu. Paspabomanwt u  00yuenvl  Helipocemesble  MoOOenU,
npeoHasHaueHuvle O/ 8blOCNCHUsL HCUBOMHBIX HA U300pAdCeHUsX U 01 udeHmupukayuu ocodell. Yxazanuvie
MOO0enu NpUMeHUMbl Ol HCUBOMHLIX PA3IUUHBIX 6U008, NPU IMOM oOyueHue HeUpoHHbIX cemeli U
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UHopMmayuoHHbIE cucmeMbl U MexHosI02uu

IKCNEPUMEHMATIbHBIE UCCACO08AHUS NPOBEOCHbl 0N OOMAWHUX CeUHel. Annapamuas uacmv cucmemol
BKIOHAEN 08YXCEKYUOHHYIO KOPMYUIKY ¢ OMOeNeHUsIMU OJisl e0bl U NUMbS, d MAKICe BUOCOKAMePbl, nepedaioujue
OanHble Ha cepgep OAA OdlbHeUue20 aHaIu3ad U 6vl0aiUu NpeOynpedtcoeHuti U peKoMeHOoayul Ha
ABMOMAMU3UPOBAHHBLE pADOYUEe MeCmA ONepamopos.

Knrouesvle cnoea: unmepnem egewpell; agmomamu3ayusi HAOMIOOCHUS 30 HCUBOMHbIMU, VYMHAS
KOPMYWKA, HEUPOHHASL Cemb, OemeKyus; PACNO3HABAHUE TUY, PACNO3HABAHUE JICUBOMHBIX, UOEeHMUpUKayUsL
ceunell.
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MODELING OF A HARDWARE AND SOFTWARE SYSTEM

FOR NON-INVASIVE MONITORING OF THE FEEDING BEHAVIOR OF FARM ANIMALS

In the field of animal husbandry, the task of creating non-invasive methods for monitoring animal health is relevant.
The most important indicator that can be used to judge the health of animals is eating behavior, that is, the frequency and
duration of food and water consumption. These data can, in particular, be used to track diseases and other emergency
situations. This article presents a project of a software and hardware system for non-invasive control of the eating behavior
of farm animals with biometric identification of individuals. Neural network models designed to detect animals in images
and to identify individuals have been developed and trained. These models are applicable to animals of various species, with
neural network training and experimental studies conducted on domestic pigs. The hardware part of the system includes a
two-section feeder with compartments for food and drink, as well as video cameras that transmit data to the server for further
analysis and issuance of warnings and recommendations at the operator's workplaces.
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VIIK 004.31
SLE. KPOTOB

NPUMEHUMOCTb MATEMATHUYECKHX MOJIEJEN
HA BA3E TEOPUU I'PA®OB
K XOJTAKPATUYECKUM OPTAHU3ALIMOHHBIM CUCTEMAM

B pa6bome npeocmasnenvi pezyiomamol uccied08anust BONPOCO8 UCHONb308AHUSL MEOPUU 2PAP08 Oisl
MOOeNUPOBAHUS U ONUCAHUSL NPOYECCO8 8 XONAKPAMUYECKUX OP2AHU3AYUOHHBIX cucmemax. OcHogHas 3a0aua,
Ha peuieHue KOmopoul HANpasieHo UCCIe008anue, COCMOosIA 8 NPOBEPKE NPUMEHUMOCIU DUNEPOsbix 06X0008
U Napocouemanusi 8 08Y00IbHbIX 2paApax 0Jisk ONUCAHUSL KOMIIEKCHBIX NPOYECCO8 pa3pabOmMKU NPOSPAMMHO0
obecneveHus 6 XONIAKPAMULECKUX OP2AHU3AYUOHHBIX cucmemax. B xode uccredosanus yemanoeneno, umo
VROMSHYMbIU UHCIPYMEHMAapUull meopuu 2pag)os He mMONbKO NPUMEHUM OJsi ONUCAHUSL NPOYECco8 8
XONAKPAMUHECKUX —OPeAHUBAYUOHHBIX CUCMEMAX, HO U NOKA3bIBAen 3HAYUMENIbHOe NPesoCX00Cmeo
XOJLOKPAMUHECKUX OP2AHUAYUOHHBIX CUCTEM HAO KAACCUYECKUMU KACKAOHLIMU U MAMPULHBIMU MOOEAMU
ynpaegnenus no paoy napamempos. IIpogedennulil ananus no3eoaul onpedeiums QYHKYUOHANIbHbIE PA3PbIEbL
HA YPOBHE KOHYENMYAIbHOU MOOENU, c030a8ds 3a0e 0. OYOYWUX UCCIe008anUll 2UOPUOHBIX Mooeell OJist
Ppabomol ¢ NPOSHOZHBLIMU 3HAYEHUAMU NO YCMOUMUBOCTU XOLAKPAMUHECKOU OP2AHUZAYUOHHOU CUCEMbL NPU
3A0AHHbBIX NAPAMEMPAX.

Knroueevie cnoea: ynpagienue 6 OpeaHU3AYUOHHBIX CUCMEMAX, XOAAKPAMUYecKue Mooenu
ynpaenenus; meopus epaghos; ineposvl 00X00vl, NAPOCOYemaHusi 8 08YOONbHBIX 2pagdax; 2ubpuoHbvle
mMamemamuiecKue MoOenu YnpasieHus Op2anu3ayuoOHHbIMU NPOYECCamu.

©Kporos S.E., 2025
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GRAPS TEHORY MATHEMATICAL MODELS APPLICABILITY
TO HOLACRATIC ORGANIZATIONAL SYSTEMS

This article presents research results of a graphs theory applicability problem for modeling and designing
processes in holacratic organizational systems. Key task of this research was focused on tests of Eulerian bypasses and
matchings in bipartite graphs applicability for designing complex software development processes in holacratic
organizational systems. As a result, it was found that above-mentioned special cases of the graphs theory are not only
applicable for designing processes in holacratic organizational systems, but also significantly surpass classical cascade
and matrix management models in organizational systems by a various parameters. The analysis allowed to identify
functional gaps under conceptual model level as well as creating a foundation for future research on hybrid models
applicability for predicting sustainability of a holacratic organizational system under given parameters.

Keywords: organizational systems management; holacratic management models; graphs theory; Eulerian
bypasses; matchings in bipartite graphs; hybrid mathematical models for managing organizational processes.
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HHDOOPMALMOHHBIE TEXHOJIOI'MU B COL{HUAJIPHO-ODKOHOMUYECKHUX
U OPI'AHU3ALITHUOHHO-TEXHUYECKUX CUCTEMAX
YK 004.421

T.10. AHOXHMHA, B.H. BOJIKOB

PABPABOTKA MATEMATHYECKOI'O OBECHIEYEHUA V1A AJITOPUTMA
HUHTEJUVIEKTYAJIBHOU NOJAEPKKHU ®OPMHUPOBAHUSA PEUTUHI'OBbBIX
CIIMCKOB ABUTYPUEHTOB OBPA30BATEJIbBHOI'O YUYPEXJIEHUSA

B cmamve paccmompenvl eonpocwl, xacarowuecs UHMENIEKMYAnbHOU NOO0EPIICKU NPOGeJeHUs
NPUEMHOU KAMNAHUU YUEOHBIMU 3A8E0CHUAMY, OCYWECMEIAIOUWUMU NOO2OMOBKY NO NPOSPAMMAM CPEOHe20
npogheccuonanvroco obpazosanus. Q003HaueHa npobrema Omcymcmeusi YHu@uKkayuu npasuil npuemda
abumypuenmos. IIpeocmaenen mamemamuueckuii annapam Ol paciema BO3MOICHOCIMU «BbIUSPBIUUAY
KOHKYPCHOU CUMYayuu, OCHOGbI8AACH, HA OAHHBIX PEUMUH206bIX CHUCKOG.

Knwueevie cnosa: asmomamuszayusi npoyecca, aicopumm, UHMENNEeKmMYalbHas noddep:)fcm;
peﬂmuHZ a6umypueﬂm06; mamemamuvdeckas jlocuxka, nOp}ZOOK npuema.
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DESIGNATION OF THE MATHEMATICAL APPARATUS FOR THE ALGORITHM
OF INTELLECTUAL SUPPORT FOR THE FORMATION OF RATING LISTS OF APPLICANTS
OF AN EDUCATIONAL INSTITUTION

The article examines the documentation of issues related to the process of the admissions campaign of
educational institutions providing training in secondary vocational education programs. The problem of lack of
unification of admission rules is identified. A mathematical apparatus is given for calculating the possibility of winning
a competitive situation based on data from rating lists.

Keywords: process automation; algorithm; intellectual support; rating of applicants; mathematical logic;
admission procedure.
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YK 658.5:004.9
A.B. BbIKOBA

IOOEKTUBHOCTb IPUMEHEHUSA ABTOMATHU3UPOBAHHBIX
AJIN'OPUTMOB OBPABOTKH 3AITPOCOB CEPBUCHOI'O OBCJYKUBAHUSA
YEPE3 WEB-ITIOPTAJI IPOMBIIINVIEHHOTI'O INTPEANIPUATHUA

Paccmampusas HenpepulgHblll npoyecc COBEPUICHCMBOBAHUS BCEX JIEMEHMO8 NPeOnpPUSMUs.,
NePCneKmuBHbIM HANpasieHuem 07 NO8blUleHUs Kavecmea Ousznec-npoyecca pabomvl ¢ KIUESHMAMU
ABAAEMCSL BHEOPEeHUe U Op2aHu3ayus 3P@exmuenol pabomol CAyHcObl NOOOEPIHCKU U Cepeuca nymem
ucnonv3o8anus uHgopmayuonusvix cucmem. CospemeHHble Cucmemsbl YRPAGLEHUS 3AUMOOMHOUEHUAMU C
xkauenmamu (CRM-cucmemul) A61810MC MOWHBIM UHCIMPYMEHMOM OJisi NOCMPOEHUS. NOJHO20 YUKILA
83AUMOOCUCMEUSL C KIUCHMOM 6 eOUHOU UHMOPMAYUOHHOU cpede, HO He YHUMbIEAlom 0COOeHHOCmU
npouszeoocmeennvix npeonpusmuti. Omcymcmeyom Qopmaiu308anHbvie MemoOuKu U peKoMeHOayuu no
NOCMPOECHUID CEPBUCHO20 YEHMPA NPOMBIULIEHHO20 NPeOnpusmus Ha 0a3e CO8PEeMEHHbIX YUDpPoebix
mexnonoeui. Ilpoyecc eHeOpenus uHGOPMAYUOHHBIX MEXHONO2ULL 8 pabomy Cayxch conposoNCOeHUs U
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cepeuca HAanpagieH HaA MAKCUMATbHYIO AGMOMAMMU3AYUIO DPYMUHHBIX OCUCMmEUll COmpyOHUKO8, Mo2o
ModicHO Odocmuub npu eHedpenuu 6 CRM-cucmemy mexanusmoe obpabomku 3anpocos KiueHmos u
8bIpAOOMKe A8MOMAMUIUPOBAHHOU NPOYEOYPbl NPUHAMUS PeUleHU.

B cmamve nposooumcs cpaeHeHue OCHOBHbIX XAPAKMEPUCTIUK MpexX 6APUAHMO8 Op2aHU3aAyuu
npoyecca O0OCHYHCUBAHUA KIUCHMOB CEPBUCHO20 YEHMPA ¢ HPUMEHEeHUeM Memooo8 OUCKPEeMmHOU
mamemamuku. Paccmampusaemcs paboma cepeucnoeo yewmpa uepes knaccuveckuu call-yenmp,
INEeKMPOHHYIO NOYMy U Npeodnazaemcs YHU8epCalbHoe peuleHue OJid Npeonpusmus, ¢ 6HeOpeHueMm 8
kaaccuueckyto  apxumexmypy CRM-cucmemsr  asmomamusuposannoeo xauenmckozo Web-nopmana
cepsucHozo yenmpa. [l npogeoenus pacuemos npoyecc 00CAYICUBAHU KIUEHMO8 CePEUCHO20 YeHmpa
paccmampusaemcsi ¢ NO3UYUU Meopuu Macco8o20 0OCLYHCUBAHUSL.

B cmamve npugedenvl KoauuecmeenHvle NOKA3AMENU BPEMEHU O0OCAVYIHCUBAHUA KAUEHMO
CepBUCHO20 YeHmpa 00 U Nocie AGMOoMAmu3ayuu 00Ho20 U3 3manos oocayxcueanus. Illocmpoen yenesotl
aneopumm 0OCIYIHCUBAHUS KIUEHMO8 uepe3 nopmanvhoe Web-pewenue Ona Oanvhetiueso enedpenus 6
ungopmayuonnyro ungpacmpykmypy npeonpusamus. Ilpusooumcs —apeymenmayus KOHKYPEHMHbIX
npeumMywecms UcnoIb308aHUs. NOCMPOEHHBIX U (POPMANUOBAHHBIX MEXAHUZIMOE ABMOMAMUIUPOSBAHHOU
0bpabomku 3anpocos, pamee He UCCIEO008AHHBIX 6 HAYYHOU aumepamype. [ npogedenus HACmoauezo
uccne0osanus ObLIU  PACCMOMpeHbl NOKA3AMENU 3A2PYHCEHHOCMU CePBUCHOU  CNYAHCObL 00HO20 U3
POCCULICKUX MAUUHOCPOUMETbHBIX NPEONPUSMULL.

Ilonyuennvie 6 Hacmoswem UCCIE008AHUU ABMOMAMUSUPOBAHHbIE MEXAHUSMbL  AGNAIOMCA
HeOmveMAeMoll Yacmvio MemoooI0cUl NOCMPOCHUS YHUBEPCATbHO20 NPOSPAMMHO20 peuleHus O
opeanuzayuu 3ppexmusnoli. pabomel CepeUCHO20 YeHMpA U NPUMeHUMbl Ol GHeOpeHUs Ha Jo6oM
NPOMBIULIEHHOM NPEONPUAIMUL.

Knrwouesvie cnosa: CRM cucmema; Web-nopman,; cepsuc; conpososcoenue; cucmema maccogoeo
00CIYAHCUBAHUSL.
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THE EFFECTIVENESS OF THE IMPLEMENTATION OF AUTOMATED ALGORITHMS
FOR PROCESSING SERVICE REQUESTS THROUGH THE WEB PORTAL
AT A MANUFACTURING ENTERPRISE

Considering the continuous process of improving all elements of the enterprise, a promising direction for
improving the quality of the business process of working with clients is the introduction and organization of effective
support and service through the use of an information system. Modern customer relationship management systems
(CRM systems) are a powerful tool for building a complete interaction cycle with a client in a single information
environment, but they do not pay attention to the needs of modern manufacturing enterprises. There are no formalized
methods and recommendations for building a service center for an enterprise based on modern digital technologies.
The process of introducing information technology into the support and service centers is reduced to maximum
automation of routine actions of employees, this can be achieved by introducing mechanisms for processing customer
requests into the CRM system and developing an automated decision-making procedure.

The article compares main characteristics of three ways of organizing the customer service processes at
service department using the methods of discrete mathematics. It reviews the work of service department using typical
call-center, communicating via e-mail or a unified solution for the enterprise with the introduction of an automated
customer service web-portal into the classical architecture of the CRM system is propose. To make calculations, the
customer service process of the service center is considered from the perspective of the theory of queuing.

The article contains quantitative indicators of the customer service time of the service center before and after
automation of one of the service stages. The special algorithm of customer service through a web-portal to implemented
into the enterprise IT-architecture is build.

The argumentation of the competitive advantages of using developed and formalized customer request
automated processing mechanisms previously unexplored in the scientific literature is described. To conduct this study,
the workload factor of the service department of one of the Russian machine-building enterprises was considered. The
automated mechanisms obtained in this study are an integral part of the methodology for building a unified digital
solution for organization of effective support and service and can be used at any manufacturing enterprise.

Keywords: CRM system; web-portal; service; support; queuing system.
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N.H. KPYTJIOB, A.A. CTBIYYK

IMPOEKTUPOBAHUE CTPYKTYPHI IOJCUCTEMBI
IVIAHUPOBAHUSI ITPOU3BOJICTBA 1JI51 KOHOUT'YPAIIUN
«1C: YIIPABJIEHUE HAIIIEX ®UPMOM 3.0»

Jannas cmamvs noceésujena npPOEKMUpPOBAHUIo CMPYKMYpPbl pa3padamviéaemoi. NnoOCUCmeMmbl
NIAHUPOBANUS NPOU3BOOCTEA, KOMOPAsL HOMOJICEN NOIb308AMENI0 YCKOPUMb Npoyecc nianuposanus. B
OanHol cmamve NPUBOOSIMCS QUASPAMMbL U ORUCAHUE CIMPYKIMYPbL HOOCUCHIEMDL.

Knioueevie cnosa: nianuposanue npoussoocmea;, 1C; 1C: YH®; npodyxyus; HoMeHKIamypa,
PAa3y3noeKa, cneyudurayul.
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DESIGNING THE STRUCTURE OF THE PRODUCTION PLANNING SUBSYSTEM
FOR THE CONFIGURATION «1C: MANAGEMENT OF OUR FIRM 3.0»

This article is devoted to the design of the structure of the production planning subsystem being developed, which
will help the user speed up the planning process. This article provides diagrams and a description of the subsystem
structure.

Keywords: production planning; 1C; 1C: UNF; products; nomenclature; assembly; specifications.
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O.P. KY3MUKHH, E.B. PYCAHOB, E.B. PYCAHOBA

KOHIEIITYAJIbHASLI OCHOBA I[EI.lEHTliAJIl/BOBAHHOfI CUCTEMbI
HOUPPOBOT'O BEMJUIEJAEJINSA IJIAA YCTOUYNUBOI'O U BE3OITACHOI'O
YIIPABJIEHUA JAHHBIMU

B cmamve npedcmasnena xonyenmyanvHas OCHO8A OeYEHMPANUZ0BAHHOU CUCMEMbl YUPDPOBO2O
3emnedenuss, KOmopas HanpaeieHa Ha obecneyerue YCmouyueocmu u Oe30nAcCHOCMU 8 YNpaeieHuUu OAHHbIMIL.
B npoyecce uccnedosanusi Oviiu vlsignieHbl npodieMbl, CEA3AHHbIE C OMCYMCMEUEM COBMECHUMOCU U
3A6UCUMOCTBIO OM NOOKTIOUeHUst K MHmepHeny, umo Modcem cmamb YS36UMbIM MeCHoM 8 yugposuzayuu
cenbckoeo xosstcmea. /s peuwtenus smux npobiem Oviiu npednodicenvl mpebosanus Kk OyOyuuM cucmemam
UHMOPMAYUOHHBIX MEXHONO02Ul, KOmopble obecneyam YpogeHb YCHOUYUBOCMU, AOANMUPOBAHHBIL K
NnompebHOCMAM KadHcOOol OMOeNbHOU hepmbi.

Konyenmyanvnasa ocnosa npedycmampusaem ucnoib308aHue O0eyeHmpaiu3o8aHublx XpaHunuy
OaHHBIX U GLIYUCTUMENbHBIX MOWHOCMEl, A MaKdice He3a8uUcumvlx om Humeprema KOMMYHUKAYUOHHBIX
cemeil. Takum obpazom, 6 SMoM UCCIEO08AHUU NPEOCMABNIEHO COBPEMEHHOE COCMOSIHUE YUPposuzayuu 8
CeNbCKOM XO3AUCMEe U YKA3AHbl YS36UMble MECMA 8 NPOYeccax OYUPpPOSKU Cerbcko20 X03UCmad.

Knrouesvle cnoea: mounoe semnedenue; yugposuvle 0sotinuku, HUT-cucmemol ynpasnenus epmoti;
mpebosanus k UT-undppacmpyxmype 6 AIIK; Hnoycmpus 4.0; ceavckoe xoszaiicmeo, AIIK; ycmotuiuusoe
ynpasgnenue OaHHbIMU, 6e30nacHoe ynpasienue OaHHbIMU.
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A CONCEPTUAL FRAMEWORK FOR A DECENTRALIZED DIGITAL FARMING SYSTEM
FOR SUSTAINABLE AND SECURE DATA MANAGEMENT

The article presents the conceptual framework of a decentralized digital farming system, which aims to ensure
sustainability and security in data management. In the course of the research, problems related to the lack of compatibility
and dependence on an Internet connection were identified, which can become a vulnerable point in the digitalization of
agriculture. To address these challenges, requirements have been proposed for future information technology systems
that will provide a level of sustainability tailored to the needs of each individual farm.

The conceptual framework provides for the use of decentralized data warehouses and computing power, as well
as Internet-independent communication networks. Thus, this study presents the current state of digitalization in
agriculture and identifies vulnerabilities in agricultural digitization processes.

Keywords: precision farming; digital twins; IT farm management systems; IT infrastructure requirements in
agriculture; Industry 4.0; agriculture; agriculture; sustainable data management; secure data management.
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ABTOMATH3ALIUA U VIIPABJIEHUE
TEXHOJIOI'HYECKHUMHU ITIPOLJECCAMHU U ITPOU3BOLACTBAMHA

VK 65.011.56

10.A. TAJIKMHA, A.B. KOPMAYEBA, H.C. KOPMAYEB

IOPEKTUBHOCTbDb AGILE-METOAOJIOI'MU ITPU BHEJAPEHUN

CUCTEM ABTOMATU3ALIIMA HA ITPOU3BOJACTBEHHBIX ITPEAITPUATUAX

B cmamve paccmampueaemcs npumenenue Agile-wemodonocuu 6 npoexmax asmomamusayuu
NPOU3BOOCTNEEHHBIX NPEOnpUAmull. AHanusupylomes npeumywecmea u HeOOCMamKy mpaouyuoHHbIX
NnO0X0006 K YNpAGIEHUI0 NPOEKMAMU ABMOMAMUAYUY, A maKdice 603moxcHocmu adanmayuu Agile-
NPUHYUNO8 U NPAKMUK K chneyughuke npousgo0CmeeHHvlx npoyeccos. Pesynsmamel nposedennozo
uccredoganusi demoHcmpupyiom d¢gpexmuenocms  npumenenus Agile, exmouas coxpawenue cpokog
peanuzayuu npoeKmos, NOGblUEeHUe KaYyecmsed paspadamsléaemo2o npospammHo2o 0oecneueHust u yIyuieHue
KOMMYHUKAYUU MeHCOY KOMAHOOU pa3pabomuukos u 3axazuukom. Cmames makce onucviéaem Kiouegvle
paxmoput ycnexa npu eneopenuu Agile-memoodonozuu 6 npoexmor asmomamuszayuu npouz00cmaa.

Knrouesvie cnosa: Agile; asmomamusayus npouzeoocmea; ynpasieHue npoekmami; Memoooiouu
paspabomku, Scrum; Kanban, aubxue memooonoauu.
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This article discusses the application of the Agile methodology in automation projects of manufacturing
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DEVELOPMENT AND RESEARCH OF ACTIVE HARMONIC FILTER CONTROL SYSTEMS

TO IMPROVE THE QUALITY OF ELECTRICITY

The article is devoted to the creation of an active harmonic filter control system, which is used in the mining
industry. To develop this system, a simulation model was built in the MatLab Simulink environment. A program has also
been developed to calculate the active harmonic filter. The simulation results confirmed the correctness of the
mathematical calculations.

Keywords: electric power quality; higher harmonic components; MatLab Simulink; active harmonic filter;
simulation modeling; C#.
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VK 681.3
A.A. KOJIOMBIHEHKO, A.B. KOCbKIH

AHAJIN3 I1IOAXOA0B K ABTOMATU3AIIUU TPOEKTUPOBAHUA
TEIVIOTEHEPUPYIOIIUX YCTAHOBOK

B cmamve ananuzupyiomca  paziuyHvle  n00X00bl K ABMOMAMU3AYUU  NPOEKMUPOBAHUSL
Meni02eHepupyroUx YCMaHo80K, BKII0UAs UCHOIb308AHUE COBPEMEHHBIX NPOSPAMMHBIX CPEOCME U AN20PUMMO8
onmumuzayuu. Paccmampusaiomess npeumywecmed, Komopvie HnpeooCmasIsaom agmomMamusupo8antvle
cucmemyl 8 npoyecce NPOeKMUPOBAHUs, maKue Kax noGblleHUe MOYHOCTY PACHemos, YApoueHue oopabomxu
OaHHBIX U COKpaujenue 8pemeru pa3spadomKi.

Knwueevie cnosa: asmomamuzayusl;, npoeKmupoearue;, menjiocenepayust, menjloceHepupyrouai
ycmaHoeKa.
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ANALYSIS OF APPROACHES TO AUTOMATION OF DESIGN OF HEAT GENERATING PLANTS

The article analyzes various approaches to automating the design of heat generating plants, including the use of
modern software and optimization algorithms. The advantages that automated systems provide in the design process are
considered, such as improving the accuracy of calculations, simplifying data processing and reducing development time.

Keywords: automation; design; heat generation; heat generating plant.
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MATEMATHYECKOE U IIPOI'PAMMHOE OBECIIEYEHUE
BBIYUCTUTEJIBHOMU TEXHUKHU U ABTOMATHU3HPOBAHHBIX CUCTEM

VJIK 004.2

A.A. APXAHTEJIbCKHUU, B.H. LIEMSKWH

BJUAHUE CBOMCTB BBIOJIHSAEMOM TPOT'PAMMBbBI
HA CTPYKTYPY MHOT'OITPOIIECCOPHOM CUCTEMBI

JJISI TAPAJIJIEJIBHOM OBPABOTKH IIU®POBBIX N30BPAKEHUN
B cmamve onucano onpedenenue cmpykmypvl MHO2ONPOYECCOPHOU CUCHEMbL NPU NAPATIEIbHOU
obpabomxe pe3ynbmamos OUCMAHYUOHHO20 30HOUposanus 3emau. Ilpu smom npednazaemcsi yuumviéamo
CBOUCMBA CNEYUATUSUPOBAHHBIX NPOSPAMM ABMOMAMUSUPOSAHHOU 0OPAbOMKU YUPPOBLIX U300PaAHCEHUL.
Ilpusedeno Kpamkoe onucamue Cce0UCME ANNAPAMHO-NPOSPAMMHO20 KOMNAEKCA Ol NAPALIeNbHOU
00pabomKu OaHHbIX.

Knrouesvle cnoea: yugpposvie uzobpadcenus; napainienvhas oOpabomxa OAHHBIX;, CMPYKMypa
MHO20NPOYECCOPHOU CUCTEMDL.
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THE INFLUENCE OF PROGRAM PROPERTIES ON THE STRUCTURE
OF AMULTIPROCESSOR SYSTEM FOR PARALLEL PROCESSING OF DIGITAL IMAGES

The article describes the definition of the structure of a multiprocessor system in parallel processing of the
results of remote sensing of the earth. At the same time, it is proposed to take into account the properties of specialized
programs for automated digital image processing. A brief description of the properties of the hardware and software
complex for parallel data processing is given.

Keywords: digital images; parallel data processing; multiprocessor system structure.
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YIK 621.391:621.396.96
J.U. TIOIIOB

AHAJIN3 DOPEKTUBHOCTH
AJAIITUBHBIX AJITOPUTMOB PEXKEKTUPOBAHMUS ITACCUBHBIX IIOMEX

B cmamve paccmompena 3adauwa amanuza dppexmusHocmu  A0ANMUGHBIX  ANCOPUNMO8
PEdNCEKMUPOBAHUSL NACCUBHBIX NOMEX Npu 800ysYUU nepuoda noemopenus. Ilpednodicen OCHOBAHHBII HA
ACUMNMOMUYECKUX CBOUCMBAX OYEHOK MAKCUMATLHO20 NPpA8OONno0obus mMemoo ananuza sggexmusrocmu
A0ANMUBHBIX DPEHCEKMOPHBIX PUIbMpo8 8 3agucumocmu om obvema obyyaiowel evibopku. Ha ocnose
CMAMUCMUYecK020 ONUCAHUSL CBOUCE OYEHOK HEeU3BeCMHbIX NAPAMEMPO8 NACCUBHOU NOMEXU BbINOTHEHO
yepeouenue Kpumepusi 3pHeKmusHOCmY  aneopummos aoanmueHozo pesicekmuposanus. Ilonyuennoe
AHATUMUYECKOE BbIPAdICEHUE YCPEOHEHH020 KpUMepUs YCMAaHagnueaen césa3b 3P pekmusHocmu nooaeieHus
HOMeXU C XAPAKMEPUCTRUKAMU UCHOTb3YEMbIX OYEHOK NAPAMEMPO8 NACCUBHOU noMexU (OON1eposcKoll (hazvl
U Koapuyuenmos mexncnepuoOHou Kopperayuu) u no3eoasiem CpasHUMENIbHO NPOCHO 8blOUpams 00vem
obyuarowel 8blO0PKU 8 3A8UCUMOCHU OM BEIUYUHBL OONYCIUMbBIX NOMEPb 6 3hdekmusHocmu purbmpa.
Ilpusedenvt pezyromamsl pacuema Kpugvlx adanmayuy 01 (QUIbmMpos8 nepeozo, 8MmMopo2o U Mpemvbeco
NoOpsAOKOS.

Knrouesnie cnosa: adanmuguvie aneopummol, aHAIu3, 00y4awds 6b100pKa, NAccugHble NOMexu,
crenvie CKopocmu, 3PHexmusHOCmb pedceKmupo8anUs.
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ANALYSIS OF THE EFFECTIVENESS OF ADAPTIVE ALGORITHMS
FOR PASSIVE INTERFERENCE REJECTION

The article considers the problem of analyzing the effectiveness of adaptive algorithms for clutter rejection
during the repetition period wobble. A method based on the asymptotic properties of maximum likelihood estimates is
proposed to analyze the effectiveness of adaptive rejection filters depending on the size of the training sample. On the
basis of a statistical description of the properties of estimates of unknown parameters of clutter, an averaging criterion
for the effectiveness of adaptive rejection algorithms was performed. The obtained analytical expression of the averaged
criterion establishes a relationship between the effectiveness of clutter suppression and the characteristics of the estimates
of clutter parameters used (Doppler phase and interperiod correlation coefficients) and makes it relatively easy to choose
the size of the training sample depending on the amount of allowable losses in the filter efficiency. The results of the
calculation of adaptation curves for filters of the first, second and third orders are presented.

Keywords: adaptive algorithms; analysis; training sampling; passive interference; blind speeds; the efficiency

of rejection.
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TEJIEKOMMYHUKAL[MOHHBIE CUCTEMbBI 1 KOMITbIOTEPHBIE CETU
VK 621.396.62

®.B. BAHZIEP, A K. TAIIIKOBA, B.A. KOMAPOB, A.B. MUIITYPOB

HCCJEIOBATEJIbCKHAN AIIMTAPATHO-TIPOT PAMMHBI
KOMILJIEKC CUTHAJIOB IOT-YCTPOMCTB

B cea3u ¢ meobxodumocmvio pazeepmuiganus cemeil Humepnuema eewed 018 00CIYICUBAHUS
MpPYOHOOOCMYNHBIX PALIOHO8, 20€ YACMUYHO UTU NOJHOCHbIO OMCYMCIMEYen HA3eMHAsL UHDPACPYKmMYypa,
Npeonazaromcs MmexHu4ecKue peuienus, npu KOmopulx HA3eMHble YCHMPOUCMEd He KOOPOUHUPYIOMCS U He
CUHXPOHUBUPYIOMCS, THO eCb nepedarm nakemvl UHGOopMayuu Ha KOCMUYECKUU annapam 6 ciydauHvle
Momenmbl 8pemeru. Psao ocobennocmeil cuenanos, popmupyemulx u oopabamoléaemoix no mexroaocuu LoRa
(Long Range), sersiiomes nepcnekmughbiMu Oisk UCHONb308AHUSL 6 MAKUX MHO20CHYMHUKOBBIX CUCIEMAX
nepedauu  Oanmvlx. B cmamve npusodumcs — onucanue  NpOEKMHO2O — peuleHusi HO  CO30AHUIO
UCCTe008AMENBCKO20 anNapamHo-npocpammuozo xomniexca (AIIK), npednasuauenno2o 01s ompabomku
aneopummos pabomvl npuemonepedamyuxos cucnanog loT-ycmpoiicme ¢ yeavlo nocredyiowezo ux
UCNOMb306AHUSL He MOAbKO Ha 3emie, HO u Ha Kocmuueckux annapamax (KA). Kouncmpyxmueho-
mexnonocuveckasn pearuzayus AIIK LORa ocnogvieaemes na ucnonv3osanuu npoepammHo-onpeoensemvlx
pexongueypupyemvix paouoycmpoticme (Universal Software Radio Peripheral). I[lpumenenue maxux
VCMpOUCme, 6 YCIOGUSAX ANPUOPHOL HeonpedeieHHOCU, obecneuugaen OnepamusHOCIb NPOSPAMMHOO0
pexongueypuposanus AIIK LORa u nosgonsiem 8 npoyecce npogoouMvlx IKCHePUMEHMALbHBIX UCCIe008AHUL
BbINONIHAMb MOOUPUKAYUIO CIMPYKIMYPBL U COOEPHCAHUSL POPMUPYEMBIX KAOPO8 NepedasaemMoil uHpopmayuu
npoepammuo, b6e3 nosmopuou nepexomnunayuu IIJIHC ycmpoiicmea npuema u nepedawu BY cuenanos. B
pezyiomame AIIK obecneuusaem: gopmuposanue cymmapuozo BY cuenana (0o 4-x 10T-yempoiicms) ¢
UHOUBUOYATbHBIM, HACTIPAUBAEMBIM NOLL30BAMENEM COOEPIUCAHUEM KAOPO8 Nepedasaemoll unpopmayuy om
Kavicooeo 10T-ycmpoticmea; ynpaenenue pexcumamu pabomvl NPUEMHBIX U Nepedarowux mpaKmos
yempoticme hopmuposanusi u npuema BY cuenanos (yenmpanvras wacmoma, ypo8eHb MOUHOCHU 8bIXOOHO20
cueHana, Kodghguyuenm ycuneHuss XOOHOU yenu u np.),; U3YAIU3AYUIO COOEPIUCUMO20 KAOPO8 UHPOPMAYUY,
npunsmou om 10T-yecmpoticme ¢ omobpasicenuem 6 ude CHeKmpocpammbvl 3a8UCUMOCTIU YACTHOMbL CUSHATIA
om epemeHu. Buvinonneno kxomnwromepnoe modenuposaiiue aicopummos, peanuzyemvlx 8 YCMmpOoucmeax
npuema u nepeoayu BY cuenanos, exoodswux 6 cocmag AlIK, 011 ueco ucnoiw3oeanacs cpeoa
npoepammuposanus LabVIEW. Ipumenenue AIIK LoRa nozeonum, 8 4acmuocmu, npo8ecmiu uccie008amus.
aneopummos obpabomku Koaw3ul 6 annapamype noaesHou nacpysku KA npu oonoepemennom npueme
cuenanos om Heckoavkux |0T-yempoiicms, a 3amem s¢hghexmusno unmezpuposams ompabomaHHbvie
anzopummul 8 annapamypy nonesHou naepysku KA.

Knroueswie cnosa: Humepnem seweii; 10T-yempoiicmea, SDR-ycmpoticmea, JIYM-cuenan.
©3aHnep ®.B., Jamxosa A.K., Komapos B.A., Mumypos A.B., 2025
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RESEARCH HARDWARE AND SOFTWARE COMPLEX OF 10T DEVICE SIGNALS

The need for deploying Internet of Things (I0T) networks to serve areas of difficult access where there is a partial
or complete lack of ground infrastructure, technical solutions are proposed. Due to which ground devices are not
coordinated and not synchronized, they transmit information packets to the spacecraft at random times. A number of
signals features generated and processed using LoRa (Long Range) technology are promising for use in such multi-
satellite data transmission systems. The article gives a description of a solution for the research hardware and software
complex creation. The complex was designed to test algorithms for the operation of 10T device signals transceivers for
the subsequent use of them not only on Earth, but also on spacecraft. The design and technological implementation of the
LoRa hardware and software complex is based on the use of software-defined reconfigurable radio devices (Universal
Software Radio Peripheral). The use of such devices, under conditions of a priori uncertainty, ensures the software
reconfiguration efficiency of the LoRa hardware and software complex, allows to modify the structure and content of the
generated frames of the transmitted information programmatically during experimental research, without recompiling
the programmable logic device (PLD) of the receiving and transmitting RF signals device. As a result, the complex
provides the formation of a total RF signal (up to 4 10T devices) with an individual, user-configurable frames content of
transmitted information from each loT device. It allows to control operating modes of receiving and transmitting paths
of RF signal generation and reception devices (center frequency, output signal power level, input circuit gain factor,
etc.). The complex provides content visualization of information frames received from 10T devices with the display of the
signal frequency versus time in the form of a spectrogram. Performed computer simulation of algorithms implemented in
devices for receiving and transmitting RF signals included in the complex was carried out with usage of LabVIEW
programming environment. The use of the LoRa hardware and software complex will allow to study collision processing
algorithms in the spacecraft payload equipment while simultaneously receiving signals from several 10T devices.

Keywords: Internet of Things; 10T devices; SDR devices; chirp signal; Linear Frequency Modulation.
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HHDOOPMALIMOHHAA BE30IIACHOCTH U 3ALJUTA HHOOPMALITUU

YK 519.72

A.M. AKMHBIUINH, B.B. TBEPAOXIJIEL, A.M. XJIOITOB

METO/] COKPBITUS JAHHBIX
B KOMIIOHEHTHOM OBJIACTHU JPEG-KOHTEMHEPA

Paccmampusaemcs nocmpoenue memooa Ccoxkpuimus OAHHLIX 8 KOHNOHEHMHOU oOaacmu
epaguueckozo Jpeg-koumetinepa. Ob0cHOBbIBaEMCS 001ACMb CREKMPATIbHO20 npedcmasierus oioxa Jpeg,
nomeHyuaibHo d¢hghexmusnas 0ns ecmpausanus Oanuwvix. Paszpabamwvisaromcs mexanuzmvl 66100pa
KOMHOHEeHm OJi UHKANCYAUPOBAHUSL OAHHBIX, UCX005 U3 0cobeHHocmell cooepacanus onoka. Ilpeonazaromes
AneOpUMMbL NPAMO20 U KOCBEHHO20 BHECEHUSl OUM CKPbIBAEMO20 COOOWEeHUsl 8 KOHMeUHeD.

OAHHbIX.

Knroueswle cnosa: Jpeg; cmeeanozpaghuyeckuii konmetinep, cokpvimue 0anHuix, LSB; unxancynayus

AxunpmmH JI.U., TBepmoxned B.B., Xionos A.M., 2025
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METHOD OF HIDING DATA IN THE COMPONENT AREA OF A JPEG CONTAINER

The article considers the construction of a method for hiding data in the component area of a graphic Jpeg
container. The area of the spectral representation of a Jpeg block, potentially effective for embedding data, is
substantiated. Mechanisms for selecting components for encapsulating data are developed based on the features of the
block content. Algorithms for direct and indirect insertion of bits of a hidden message into a container are proposed.

Keywords: Jpeg; steganographic container; data hiding; LSB; data encapsulation.
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TPEBOBAHUSA
K 0(pOpMJIEHUIO CTATHM JIf1 ONY0JIMKOBAHUS B sKypHaJe
«AHpopManoHHbIe CUCTEMbI M TEXHOJIOT UM

OBIIME TPEBOBAHMUSA

O0bveM MaTepuaia, TpeaIaracMoro K MyOJHKaIlMd, W3MEPSETCs] CTPAaHWIAMH TEKCTa Ha JIUCTAax
¢opmara A4 u comepxuT OoT 4 10 9 CTPAHUI; BCE CTPAHHMIBI PYKOMHCH JOJDKHBI UMETh CIUIOIIHYIO
HyMEpaLuio.

B oaHOoM cOopHHKE MOXET OBbITh OIMyOJIMKOBaHA TOJNBKO OJAHA CTaThs OMHOIO aBTOPA, BKIIOYAs
COaBTOPCTBO.

AHHOTanuu BceX MyOJMKYEeMBIX MaTEpUAIOB, KIIOYEBBIC CIIOBa, HH(OpMAaIUs 00 aBTOpax, CITUCKU
JUTEPATYphl OYJIyT HAXOAWTHCS B CBOOOJHOM JIOCTYIIE HA CalTe COOTBETCTBYIOIICTO XXypHAJIa U Ha cailte
Poccwiickoit Hay4uHOI 2nexTpoHHOH 6nbmmoTexn — PYHObB (Poccuiickuii nHAEKC HAyIHOTO MATUPOBAHUS).

[lomMuMoO cTaThu aBTOPBI JIOJDKHBI TPEACTABUTH 3aKJIIOUEHHE O BO3MOXKHOCTH OTKPBITOTO
OIyOJIUKOBAHUS CTAThHU.

TPEBOBAHUS K COJAEPKAHUIO HAYUHOM CTATBU

HayuHnast ctaThs, npenocTaBisieMas B JKypHaJbl, JOJDKHA HMETh CJCIyIOIIUE 00s3aTelbHbIe
DJIEMEHTEHL:

— TIOCTaHOBKA MPOOJIEMBI WIIH 3a]]a4X B OOIIEM BUJIE;

— aHaJM3 TOCTWXKCHHUIA ¥ MyONHMKAIMK, B KOTOPBIX MpeiaraeTcsl pelieHne JaHHOW MPOOIeMbl W
3a]]a4u, Ha KOTOPBIE OMIUPAETCS aBTOP, BBIICIICHHUE HAYIHOW HOBU3HBI;

— HCCIIEIOBATENbLCKAs YaCTh,

— 00OCHOBaHHE MOJYYCHHBIX PE3YJIbTATOB;

— BBIBOJbBI IIO )IaHHOMy HCCIICAOBAHUK U HCpCHeKTI/IBLI IlaﬂbHeﬁHIeFO pa?)BI/ITI/IS[ JAHHOT'O
HaIpaBJICHUS;

— Oubmmorpadus.

TPEBOBAHUS K O®OPMJIEHUIO HAYYHOM CTAThU

Cratest nomkHa ObITh HaOpana mpudtom Times New Roman, pasmep 12 pt ¢ oguHapHBIM
WHTEPBAJIOM, TEKCT BBIPABHUBAETCS MO IIMPUHE; a03alHbIH OTCTYyM — 1,25 cM, ipaBoe moJie — 2 ¢M, JIEBOE MoJie
— 2 cM, ToJI BHU3Y U BBEPXY — 2 CM.

Oobs13aTeJIbHBIE J1eMEHTBI:

- YIK

— 3arJjiaBue (Ha pycCKOM M aHIJIMIICKOM SI3bIKAX)

— aHHOTauus (HA PyCCKOM U AHIVIMICKOM SI3bIKAX)

— KJIIOYeBble CJIOBA (HA PYCCKOM M aHIJIMICKOM SI3bIKAX)

CIUCOK JINTePATYPhl, HA KOTOPYIO aBTOP CCBHUIAETCS B TEKCTE CTATHH.

TABHI/IL[I)I PUCYHKH, ®OPMVYJIbI

Bce Tabnuibl, pUCYHKHM W OCHOBHBIC (POPMYIIBI, TMPHBEICHHBIE B TEKCTE CTaTbU, JOJDKHBI OBITh
MPOHYMEPOBAHHBI.

®opmyabl crienyeT HabupaTh B peaakrope hopmya Microsoft Equation 3.0 ¢ pasmepamu: 0ObIuHbI#
mpudT — 12 pt, kpynueiii uagekc — 10 pt, menkuii uaaekc — 8 pt. @opmy.abl, BHeIpeHHBIE KAK H300pakeHue,
He nomyckaioTes! Pycckue u rpedeckue OyKBBI, a Takke 0003HAYCHHs TPUTOHOMETPHUECKUX (YHKIUH
HaOUPaIOTCs MPSIMBIM IPUPTOM, JTATHHCKHE OYKBBI — KYPCUBOM.

Pucynku u qpyrue WIUTIOCTpalun (4epTesku, Tpaduku, CXeMbl, JHarpaMMbl, (POTOCHUMKH) CIeIyeT
pacronaraTh HEMOCPEACTBEHHO TOCNE TEKCTa, B KOTOPOM OHHM YIOMHHAIOTCS BIEpBbIC. PUCYHKH, YHCIO
KOTOPBIX JIOJDKHO OBITH JIOTHUECKH OTPaBIaHHbBIM, MPEACTABISIOTCS B BUAE OTAEIBHBIX (ailioB B opmate
*.eps (Encapsulated PostScript) nim TIF pazmepom we menee 300 dpi.

CBEJEHHS Ob ABTOPAX
B xoH1ie crateu npuBozsitcs Habpanubie 10 pt cBenenns 06 aBTOpax B TaKOW MOCIE0BATEILHOCTH:
(bamuust, UM, OTYECTBO (HONYKUPHBIHA IWPHT); yUpeKICHHE UM OPraHU3alus, yueHas CTEleHb, YIeHOe
3BaHUe, JOJDKHOCTb, ajipec, TenedoH, dJeKTpoHHas mouta (00braHbd mpudT). CBeleHus 00 aBTOpax TakKe
MPEOCTABIISIOTCS OTJCIBHBIM (DaiiioM 1 00sI3aTeNBHO JyOIUPYIOTCSl HA aHTIIMHCKOM SI3bIKE.

Ne1(147)2025




