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AGENT-BASED MODELING OF THE PERSONNEL POTENTIAL
OF THE HEALTHCARE SYSTEM AT THE REGIONAL LEVEL

This paper presents an agent-based model designed to forecast and optimize human resources in regional
healthcare systems. The model incorporates interactions among healthcare professionals, healthcare facilities, and the
regional Ministry of Health, while also accounting for macroeconomic influences. Simulation results highlight the
model's utility for analyzing current conditions and formulating effective human resource management strategies.

Keywords: agent-based modeling; workforce planning; regional healthcare; healthcare workforce.
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MONITORING FIBER OPTIC LINE PATH ON FIBERS INVOLVED
The article considers the issues of monitoring the state of modern fiber-optic transmission system.
Keywords: monitoring; fiber-optic transmission systems; modeling.
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PABPABOTKA AJITOPUTMA
MNEPBUYHOM MHULIUAJIN3AIIUU PEKOMEHJATEJBHBIX CACTEM

B oannou pabome paspabamvieaemcs ancopumm NePeUYHOU UHUYUATUIAYUU DPEKOMEHOAMENbHbIX
cucmem. OCHOBHOE GHUMAHUE YOeNIeMC sl NPOOIeMAM, O3HUKAIOWUM HA HAYATLHOM dMane dKCHIYamayuu
PEKOMEHOAMENbHBIX CUCEM 8 YCA0BUSIX HeOOCMAMOYHOU UHGOPMAYUU O NOJL306AMENAX U KOHMEHmE Oisl
npedoCcmagienus peyle8aHmMHbIX PeKOMEeHOAyUil.

B pabome npeonoxcen ancopumm, cnocobuwlii d¢hdexmueno pewamv npoodremy NepeulHou
uHUYUAIU3aYUU pekomenoamenvuvlx cucmem. OcobeHHocmb pazpabomanio2o aleopumma 3aKmiouaemcs 6
UCNONIb306AHUU  HEA6HOU UHpOpMaAyuu o0 NOAb308AMENSX, MAKOU Kak odemozpagpuueckue Oanmble,
AKMUBHOCMb 8 COYUANLHBIX CemsiX U Opyeue no8eoeHYecKue Gakxmopwl, 05 GOPMUPOBAHUsL UX NEPEUYHOO

npogus.
Ilpeonooicennviti  ancopumm nO360a8em  3HAYUMENbHO NOBbICUMb MOYHOCMb  NPeOCKA3aHUS
npeonoumeHuli Noab3osameneli Ha cmapme pabomsvl peKomenoamenvHou cucmemvt — 0o 12% no

cpasHenutro ¢ 0azosvimu  memooamu. Takoe yayuulenue NPoOU3BOOUMETbHOCMU UMeem  O0buLOe
npakmuyeckoe 3Havenue, maxk Kax no3eoisem obecneuums bojee peieéanmuble peKkoMeHoayul OJisi HO8bIX
nonvzogamenetl, He UMEIOWUX 00CIMAMOUHOU UCTNOPUU B3AUMOOEUCTNEULL C CUCEMO.

Knwouesvie cnoea: npodrema nepeuuHol UHUYUATUZAYUU, KOJIAOOPAMUBHAS DUILMPAYUS,
peKomeHOamenvHvle CUCTNEMbl, KOPPENAYUOHHbIE MOOENU,; TaMeHmuble MOOeaU; MOYHOCHb, NOTHOMA.
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DEVELOPMENT OF ALGORITHM
FOR SOLVING PRIMARY INITIALIZATION PROBLEM IN RECOMMENDER SYSTEM

This work developed an algorithm for the initial initialization of recommendation systems. The main attention
is paid to the problems that arise at the initial stage of operation of recommendation systems in conditions of
insufficient information about users and content to provide relevant recommendations.

The paper proposes an algorithm that can effectively solve the problem of primary initialization of
recommendation systems. The peculiarity of the developed algorithm is the use of implicit information about users, such
as demographic data, social media activity and other behavioral factors, to form their primary profile.

The proposed algorithm makes it possible to significantly increase the accuracy of predicting user preferences
at the start of the recommendation system — up to 12% compared with the basic methods. This performance
improvement is of great practical importance, as it allows you to provide more relevant recommendations for new
users.

Keywords: primary initialization problem; collaborative filtering; recommendation systems; correlation
models; latent models; accuracy; completeness.
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YJIK 681.3.016.2, 338.27

0O.A. MOTOPUH, A.B. CTYKAJIMH

AJJAIITUBHBIE METOJbI ®ASUOUKAIINU JAHHbIX
B AT'PAPHBIX THO®OPMALIMOHHbBIX CUCTEMAX C YYETOM KOHTEKCTA

B cmamuve npeonosicenvi menoovt 06pabomku cenbCKoOX03AUCTNEEHHBIX OAHHBIX, NPEOCHABIEHHbIX B0
BDEMEHHBIX PAOAX, C UCNOIB308AHUEM NOOX00a Ounamuyeckol gazupurayuu. OcHogHOe GHUMANUE YOENEHO
adanmayuu noxkasamenel K pasiuyHblM KOHMEKCMam (Hanpumep, pecuoHam, KyJIbmypam, KIUMamuiecKum
yenosuam) 0na ux Oonee mounozo amaauza u unmepnpemayuu. IIpeocmasnensvt npumepwvr SQL-3anpocos,
KOmopbvle 0eMOHCmMpUpyiom peanuzayuio gasuguxayuu Ha ypogue 6a3vl Oanmvix. Taxoice npeonodceHa
CMPYKMypa OAHHbIX, NO360MOWAS IPDEKMUSHO CONOCMABIAMb YemKue U HeyemKue 3HaYeHus O
BbIAGNEHUA  3AKOHOMEPHOCHEll, NPOSHOUPOBAHUSL U NOOOEPHCKU NPUHAMUSA PeuleHUll 6 Pa3IuidHbIX
AHATUMUYECKUX 3a0aUax.
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Knrouesvie cnosa: ananus OaHHLIX, HeuemKue MHONCECMBA, Memoobl AHANU3A OAHHBIX, CelbCKOe
XO3AUCMB0O, UHDOPMAYUOHHBIE CUCTEMbL, Memoobl 00pabomxu uHpoOpmMayuu, ompaciedds niamg@opma,
yugposoe cenbckoe X0o3UCME0,; pasudurayus OAHHBIX, NPOSHOZUPOBAHUE 6 CENbCKOM XO3SUCmee;
VApasieHue HA OCHOB8e OAHHBIX, HeYemKdas J0SUKA, a2pourgopmamuxa, Oobuiue OAHHbIE 6 CelbCKOM
Xossicmee, a0anmusHvle Memoobl AHAIU3A, YUPPosasi mMpancoopmayus.

(©Moropun O.A., Crykamus A.B., 2025
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ADAPTIVE METHODS OF DATA FUZZIFICATION
IN AGRICULTURAL INFORMATION SYSTEMS WITH CONTEXT AWARENESS

The article proposes methods for processing agricultural data presented as time series using the approach of
dynamic fuzzification. The focus is on adapting indicators to various contexts (e.g., regions, crops, climatic conditions)
to enable more accurate analysis and interpretation. Examples of SQL queries are presented to demonstrate the
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implementation of fuzzification at the database level. Additionally, a data structure is proposed to effectively compare
crisp and fuzzy values for identifying patterns, forecasting, and supporting decision-making in various analytical tasks.

Keywords: data analysis; fuzzy sets; data analysis methods; agriculture; information systems; information
processing methods; industry-specific platform; digital agriculture; data fuzzification; agricultural forecasting; data-
driven decision-making; fuzzy logic; agroinformatics; big data in agriculture; adaptive analysis methods; digital
transformation.
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YK 004.891.2
TAXA A. TAPUK

MOJEJIUPOBAHUE IMTPOTOKOJIA PACITPOCTPAHEHUSA COVID-19

Bo epems nandemuu COVID-19  6Ovina nooduepkHyma  HeoOX0OUMOCHb 6  MOYHbIX
nudemuonocueckux mooenax. Ouu Mo2ym HOMOYb HAM HOHAMb, KAK PACNPOCMPAHAIOMCA O0Ne3HU U
KOHMPOIUposams ux. 30ecb Mvl Npeocmagnaem ycoeepuieHCmaoganuyio mooenv SIR ¢ donornumensHbiMu
KOMNOHeHmamu u paxmopamu, pazpadomanuylo 0is mozo, 4mobbl Ompazums peaibHOCHb PA38UEAIOUelCs]
nandemuu COVID-19. B omauyue om mpaouyuoHHbix Mooeell, Mbl Y4Umuleaiu UHOUSUOYAIbHOE NOGeOeHUe
YIeHO8 CeMbU U PA3IUYUs 8 NOKA3AMENAX UHOUYUPOBAHUS 8 3A8UCUMOCIU OM CMAmMyca UMMYHUmema u
OaU30CmU K UHGUYUPOBANHBIM NI00AM. B Hauane nandemuu 60CnpuumMuugas epynna ne umeia UMmMyHumema
u owviia noogepxcena 3apadcenuto. Ilepexo0 om ocnpuuMuugblX K UHGUYUPOBAHHBIM, KOMOPbLIL
ApouUcxXooum 6 2moil Mooenu, onpeoensemcs HaOOPoOM Napamempos, KOMOpble HACMPAUBAIOMCS
UHOUBUOYANLHO U 8 PEeCUME PealbHO20 BPeMeHU KaXCOblil OeHb 8 COOMBEMCMBUU C UMEIOWUMUCS OaHHBIMU.
Mooenv exnouaem uHKYOAUUOHHBILL NEPUOO 0N UHPUYUPOBAHHBLIX, NOCNE Ye20 NI00U CMAHOBAMCA
3apa3HbIMU.

Knioueevie cnosa: mooenv SIR; COVID-19; snudemuonocuueckoe mooeruposanue, nepeoaid
3abonesanuss, cmpameaus 00UeCmeeHH020 30PABOOXPAHEHUSL.

(©Taxa A. Tapux, 2025
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MODELING COVID-19 SPREADING PROTOCOL

In the COVID-19 pandemic, the need for exact epidemiological models was highlighted. they can help us
grasp and control how diseases spread. Here we present a refined SIR model with additional compartments and factors
designed to capture the reality of the evolving COVID-19 pandemic. Unlike conventional models, we accounted for
individual behavior, family members, and differences in infection rates depending on immunity status and proximity to
infected individuals. At the pandemic's beginning, the susceptible group had no immunity and was susceptible to
exposure. The transition from susceptible to exposed to infected, which this model does, is defined by a set of
parameters adjusted individually and in real-time each day according to available data. The model incorporates an
incubation period for those exposed, then the people become contagious.

Keywords: SIR model; COVID-19; epidemiological modeling; disease transmission; public health strategy.
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HHDOOPMALIMOHHBIE TEXHOJIOI'MH B COL{UAJIPHO-ODKOHOMHUYECKHUX
U OPI'AHU3ALIMOHHO-TEXHUYECKUX CUCTEMAX

YK 004.93

I1.0. APXUIIOB, A.A. CThIYVK

PABPABOTKA AJITOPUTMOB I'EHEPAIIUU CUHTETHYECKUX JTAHHBIX

HA OCHOBE JIU®®Y3UOHHbIX HEHPOCETEBBIX MOJIEJIEA

Hannaa cmamoes noceswena npobreme 2eHepayuu  CUHMEMUYECKUX OAHHbIX HA — OCHO8e
oughyzuonuvix metipocemegvix moodenell Kiaccugukayuu o06vexkmos. Onucanue npeomemuol oobracmu
demekmuposanus 00beKmMo8 HA U300PANCeHUAX U NOMOKOBbIX 6uUdeo, noopazymesaem noo cobou
npumenenue mpex OCHOBHbIX Memo00s. 0OWUX (Hanpumep, Ha OCHOBe CEEPMOUHBIX HelponHblx cemell — R-
CNN, Fast R-CNN), cneyuanusuposannwvix (ClusDet, DMNet, UFPMP-Det) u zieexosecnvix memodos, k
komopvim omuocamess YOLOv6 — YOLOVY. [lpednacaemcs 0ns eenepayuu CUHmMeEmMuyeckux o0yu4arouux
npUMEpPo8 ¢ NOMOWbI0 OUD@DY3UOHHBIX MOOeNell UCHOIb3068ANMb CMEUWEHHbIN KOCUHYCHBIIL PEXNCUM NPSIMOU
oughghyzuu. Jins cozoanus oughghyzuonnoii mooenu dwvina eviopana apxumexmypa U-Net. Paspabamvieaemas
oughyzuonnas modenv bvina ooyuena na nabopax oannvix VisDrone-2022 u CSC DroneCL _vI, npugedenul
pe3yibmamvl pabomvl CHPOSKMUPOSAHHOU OUPDPY3UOHHOU MOOETU.

Knwouesvie cnosa: usobpadicenue; wetipocems, Oamacem, CUHmMemMuieckue HaOOpbl OAHHBIX,
oughghysus; wym.
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DEVELOPMENT OF ALGORITHMS FOR GENERATING SYNTHETIC DATA
BASED ON DIFFUSION NEURAL NETWORK MODELS

This article is devoted to the problem of generating synthetic data based on diffusion neural network models of
object classification. The description of the subject area of object detection in images and streaming videos implies the

Ne2(148)2025




UHopMmayuoHHbIE cucmeMbl U MexHosI02uu

use of three main methods: general (for example, based on convolutional neural networks — R-CNN, Fast R-CNN),
specialized (ClusDet, DMNet, UFPMP-Det) and lightweight methods, which include YOLOv6 — YOLOV9. It is proposed
to use the shifted cosine mode of direct diffusion to generate synthetic training examples using diffusion models. The U-
Net architecture was chosen to create a diffusion model. The developed diffusion model was trained on the VisDrone-
2022 and CSC DroneCL_v1 datasets, and the results of the designed diffusion model are presented.

Keywords: image; neural network; dataset; synthetic datasets; diffusion; noise.
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B.T. EPEMEHKO, JI.A. JIEKAPb

PA3PABOTKA TH®OPMAIIMOHHOMN CUCTEMBI OITEPATUBHOI'O
OIMOBEHEHUSA HA OCHOBE METOJA0B HCKYCCTBEHHOI'O UHTEJUIEKTA

B cmamve npeonacaemcs paspabomrxa uH@BOPMAYUOHHOU CUCTIEMbL ONEPAMUBHO20 ONOBCUCHUS
0peano8 GHYMPEHHUX 0ell OISl MOHUMOPUHA HCENE3HbIX 00P02, HECAHKYUOHUPOBAHHO20 NPOHUKHOBEHUsL HA
00beKmbl, 2Panuly 1eco8 Ha OCHO8e AGMOHOMHOU HABUSAYUU U AGMOMAMULECKO20 PACNO3HABAHUSL 00BEKMO8
Ha uz00padiceHusix. ABMOHOMHASL HABUSAYUS MONCEM OCYWECMEIAMbCL NpU NOMOWU uiu b6e3 nomowu
GPS/IJIOHACC, oonaxo o0aa obecneuenuss MaKCUMAanbHO20 (QYHKYUOHANA CUCHEMbl  He0DX0OUMO
UCNOMb306aHUE BU3VATLHOU UHGopmayuu. Taxum 06pasoM, A8MoOMAmMuUYecKoe pacno3Hasanue 00beKmos
MOJiCEm UCHOMb308AMbCS KAK O HABUeAyuu, mak u Ol 6bIAGICHUs CYeH U 00beKmos unmepecd.
Ipeonosicen munogoil npoyecc NPUMEHeHUs MAWUHHO20 O0YYeHUsI Helpocemu, OPUEHMUPOSAHHOU Hd
peulenue 3a0a¥  ABMOMAMUYECKO20 HAON0O0eHUss 3a 00beKmamu, pacnpeodesieHHblMU Ha  001buou
meppumopul,,  6blAGIAMb  HAPYWEHUS U 00eCnedusamv — ONepamueHoe  npecedeHue  HapyuieHue
ONepamusHbiMu 2PYNnAmu.

Knrouesvle cnosea:. ungopmayuonnas cucmema OnOGeWeHUs, ABMOMAMU4ecKoe HabadeHue 3a
00beKxmamu, MexHOI0SUL MAUWUHHO20 00YYeHUsl, CGePIOYHble HEelPOHHbIE Cemil.

(©Epemenxko B.T., Jlekaps JL.A., 2025
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DEVELOPMENT OF AN OPERATIONAL NOTIFICATION INFORMATION SYSTEM

BASED ON ARTIFICIAL INTELLIGENCE METHODS

The article proposes the development of an information system for operational notification of internal affairs
bodies for monitoring railways, unauthorized entry into facilities, and forest boundaries based on autonomous
navigation and automatic object recognition in images. Autonomous navigation can be performed with or without
GPS/GLONASS, however, visual information must be used to maximize the system's functionality. Thus, automatic
object recognition can be used both for navigation and to identify scenes and objects of interest. A typical process of
applying machine learning to a neural network is proposed, focused on solving the tasks of automatic monitoring of
objects distributed over a large area, detecting violations and ensuring prompt suppression of violations by operational

groups.

Keywords: information notification system; automatic object monitoring; machine learning technologies;
convolutional neural networks.
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YK 004.822
B.C. UBAHOBCKUWIA, JI.A. U30PH S, M.C. CIIUPVH, B.O. IIIATUJIOB

POJIb HEHPOHHBIX CETEN B COIIUAJIbHBIX CETSIX.
AHAJIU3 ITPOPNJIA ITOJIB3OBATEJIAA U ET'O HIOBEJAEHUE

AxmyanbHocmb  aHanU3a ponu HeUupOHHBIX cemel 6 COYUANbHbIX CemsAX 6bl36AH AKMUEHBIM
npuMeHeHueM UCKYCCMBEHHO20 UHMEIeKma 8 NO0BCeOHe8HOU dcusHu uenosexa. Llenv oannoll pabombl
Hanpaenerna Ha npogedeHue UCCie008anUs, KAK UCKYCCMBEHHbIN UHMENLEKM NOMO2dem NPOaHAIU3Upo8ams
npogune 6 coyuarvHvix cemsx. Paccmompenvi memoovl npocHo3uposamus OyOywux — Oetcmeuti
NOML306AMENsL HA OCHOBE €20 NpedblOywiux Oelicmeutl, aHAIu3 Yacmo UCNOIb3YEeMbIX CN08 C YElblo
npeosodcums NoIb308aMeNt0 KOHKpemHbll npeomem uiu pecypc. B pesynomame 6viiu onucanvl oanuvie
Memoovl aHau3a, NPOOEeMOHCIMPUPOBAHb NPEUMyUjecmea UCNOIb308AHUsSL HEUPOHHBIX cemell 8 aHaauze
npogunsa nonvzosamens 6 coyuanvivix cemsx. Onpedenervl 001ACMU NPUMEHEHUS.

Knroueevte cnosa: coyuanvhvle cemu, HelpoHHble cemil, AHAAU3, OaHHble; NPopuUIUposanue.
@I/IBaHOBCKI/H‘/'I B.C., U3opus A.A., Cnupun M.C., lllatunos B.O., 2025
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THE ROLE OF NEURAL NETWORKS IN SOCIAL NETWORKS.
ANALYZING THE USER'S PROFILE AND BEHAVIOR

The relevance of analyzing the role of neural networks in social networks is caused by the active use of artificial
intelligence in human daily life. The purpose of this work was to conduct a study on how artificial intelligence helps to
analyze a profile on social networks. The methods of forecasting the user’s future actions based on his previous actions,
the analysis of frequently used words in order to offer the user a specific object or resource are considered. As a result,
these analysis methods were described, and the advantages of using neural networks in analyzing a user's profile on
social networks were demonstrated. The application areas are described.

Keywords: social networks; neural networks; analysis; data; profiling.
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N.A. KYBACOB

MOTEHIIMAJI HCKYCCTBEHHOI'O HHTEJUIEKTA B IIU®POBOM
TPAHC®OPMALIMUN OBPA30BAHUA

Hckyccmeennviti unmesnekm CmpemMumenbHo MeHaem 1anouagdm MHo2ux ompaciel u obpazosanue
He sensemcs: uckmodenuem. llomenyuan uckKyccmeeHHo2o0 ummeniekma 6 yugposol mpauchopmayuu
00pazo6anus 02POMEH U 0XBAMBIBAECHL MHONCECMBO ACNEKMOG: OM NEePCOHAIU3AYUU OOYYEeHUs, CO30aHUS
UHMEPAKMUBHBIX YUeDHO-MEeMOOUYECKUX MAMEPUAN08 U 00 A8MOMAMU3AyUU AOMUHUCMPAmuHslx 3aday. B
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cmamve  UCCe008aHbl  NPeuMywecmeda, npoodnemMHble 6ONPOCHl, NYMU UX PpeueHUs U Nepcnekmugul
NPUMEHEHUsl UCKYCCMBEHHO20 UHMELIeKMAd 6 Yu@posol mpanchopmayuu 00pazoeanus, ymo Modicem
npeocmasisims coO0U HAYYHO-NPAKMUYECKULl uHmepec 071 00pA308amMenbHbIX OP2AHU3AYULL N0 CO30AHUIO
UHMELIeKMYANbHOU 3]IeKMPOHHOU UHGOpMayuoHHO-00pazosamenvHoll cpedvl. OOOCHO8AH 661600 O MOM,
umo Oydyujee poCCuiickozo 00paA308aHUs BbIIAOUM MHO2000ewarowum, 01a200aps B03MONCHOCHISM,
KOmopble npeoaazaem UcKyCccmeeHHbl UHMENLeKM.

Kntoueevte cnosa: uckyccmeenuviii uHmennekm, mexuonocuu, oobpaszosanue;, HHU-cucmema;
UHDOPMAYUOHHO-00PA308aAMENbHASL CPEOA; YUPDPOBAS MPAHCHOPMAYUSL.
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THE POTENTIAL OF ARTIFICIAL INTELLIGENCE
IN THE DIGITAL TRANSFORMATION OF EDUCATION

Artificial intelligence is rapidly changing the landscape of many industries, and education is no exception. The
potential of artificial intelligence in the digital transformation of education is enormous and covers many aspects: from
personalization of learning, creation of interactive teaching and methodological materials to automation of
administrative tasks. The article examines the advantages, problematic issues, ways of their solution and prospects for
the use of artificial intelligence in the digital transformation of education, which may be of scientific and practical
interest for educational organizations in the creation of an intelligent electronic information and educational
environment. The conclusion is substantiated that the future of Russian education looks promising due to the
opportunities offered by artificial intelligence.

Keywords: artificial intelligence; technology; education; Al system; information and educational environment;
digital transformation.
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YK 303.732
O.P. KY3MUKHH, E.B. PYCAHOB, E.B. PYCAHOBA

UHTEJUIEKTYAJIBHOE CEJIbCKOE XO3SMCTBO 1 HNUP®POBBIE BJIM3HEIBI:
IMPUJIOKEHUA U ITPOBJIEMbBI B KOHHEIIIHN YCTOUYUBOI'O PAZBUTUA

Hnghopmayuonnvie cucmemvl, pacmyujee  UCNONb308AHUE — UHPOPMAYUOHHBIX — MEXHONOU,
0amuuKos, A6MOHOMHBIX MPAHCHOPMHLIX CPEOCME, AHANU3A OAHHBIX, NPOCHO3HO20 MOOEIUPOBAHUS U
opyeux yugposvix MexHoNo2Ull, CBA3AHHBIX C CeNbCKOXO3AUCMBEHHOU OesimeNbHOCIbIO,  AKMUBHO
00cydcoaemes Kak cpeocmso CyWecmeeHH020 6KI1a0a 6 NogvluieHue npooo8oIbLCMEEeHHOl De30nacHocmu,
coKkpaujeHue nompe0Onenus 800bl, COKpaujeHue pacxooa yooopeHuti u necmuyudos8 U NO8vluleHUe
npubbLIbHOCMU  (hepmepckux  xosaticme. Hecmompsi na smo, ypogeHv 6HeOpenus UHMENeKMyalbHbIX
CeNbCKOXO03AUCMBEEHHBIX MEXHONO02ULL NO-NPENCHEMY HUZ0K U 3HAYUMENbHO 8aPbUPYEmCs 68 3a8UCUMOCTIU OMm
KOHKPEMHOU MEeXHOA02UU U PACCMAMPUBAECMO20 2e02PAPUUECcKo20 pecuona.

Mvor  obcyscoaem  npobrnemvl U nepcnekmusvl  Ha 0yoywee, yoends 0coboe SHUMAHUE
eeocpaghuueckum paiioHam, Xapaxmepuzyiowumcs HeOOIbUUMU DepMePCKUMU XO3AUCMEAMU CPeOHe20
pasmepa. Mvt ymeepoicoaem, umo 61a200aps yudposvim OIUHEYaAM, WUPOKUL HAOOP COOUPAEMBIX OAHHBIX
Modcem  no380IUMb  NPOBOOUMb NPOSHO3HLII AHAIU3 (U CMAOUILHOCMU), KOMOPbIU, 8 Ccayuae e20
peanusayuu, Modxjcem HNPUHECMU NOAb3Y Qepmepy U IKOA0UUECKOU, COYUANbHOU U IKOHOMUYECKOU
YCMOUYUBOCU CENbCKOXO3AUCMEEHHOU CUCNEMDbI.

Knrouesvle cnoea: cenvckoe xo3aicmeo, NpuHUMAarujee peuenus, cmaduibHOCMy YPOICalHOCU,
MoOenuposanue 8 KpeMHUU; CeTbCKOX03AUCMBEHHASA PA36e0Kd; NEPEMEHHASL HOPMA 6HeCeHUsl YOOOpenuil.
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INTELLIGENT AGRICULTURE AND DIGITAL TWINS: APPLICATIONS
AND CHALLENGES IN THE CONCEPT OF SUSTAINABLE DEVELOPMENT

Information systems The growing use of information technology, sensors, autonomous vehicles, data analysis,
predictive modeling, and other digital technologies related to agricultural activities is being actively discussed as a
means to significantly contribute to improving food security, reducing water consumption, reducing fertilizer and
pesticide consumption, and increasing farm profitability. Despite this, the level of implementation of intelligent
agricultural technologies is still low and varies significantly depending on the specific technology and the geographical
region under consideration.

We discuss the challenges and prospects for the future, focusing on geographical areas characterized by small,
medium-sized farms. We argue that, thanks to digital twins, a wide range of data collected can enable predictive
analysis (and stability), which, if implemented, can benefit the farmer and the environmental, social, and economic
sustainability of the agricultural system.

Keywords: agriculture; decision maker; yield stability; in-silicon modeling; agricultural intelligence; variable
rate application.
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YK 005.31:519.8
B.IO. IIPECHEIIOBA, JI.IO. ®POJIEHKOBA

MO/IEJIb PACIIPEJIEJIEHUS IIOJTHOMOYHAM
IIPU BBIPABOTKE YIIPABJISIIOIINX BO3JEVICTBHI B BY3E

B oanmnoii cmamve paccmampusaemcs moodenv pacnpeoeieHusi NOIHOMOYUL, HANPAGIEHHAS HA
onmumuzayuro ynpaeienus 6 eyzax. Paspabomaunas modenv Gokycupyemcs Ha pacnpedenenuu
NOJHOMOYULL MeXHCOY DPA3TUUHBIMU YPOGHAMU DYKOBOOCMEA U UX GNIUAHUU HA BbINOJHEHUE HOPMAMUBHBIX
noxaszamesell.

Knrwueevie cnosa: pacnpeéeﬂeﬂue nOJZHOMOIIMZZ,' ynpaei€enue 6 6y3e, HOpMAamueHsble nokazameniu,
onmumusayust, adMuHucmpamueﬂble npoyeccal.
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MODEL OF THE DISTRIBUTION OF POWER
IN THE FORMULATION OF CONTROL IN HIGH SCHOOL

This article discusses a model of distribution of powers aimed at optimizing management in universities. The
developed model focuses on the distribution of authority between different levels of management and their impact on the
implementation of regulatory indicators.

Keywords: authority distribution; university management; regulatory indicators; optimization; administrative
processes.
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H.A. 3AI'OPOJJHUX

METOIbI AHAJIN3A OYAI'OB ATII.
CPABHUTEJIbHBINA OB30P AJITOPUTMOB

Pocm mpancnopmuvix nomokog u ciroicHOCmb OOPOJICHBIX cemel mpeoylom MOYHbIX MEmo008
svisignenus ouazos JTII. Tpaouyuonnvie nooxoobl He 6ce20d SPOeKmueHvl, NOIMOMY aKMYAIbHbL
NPOCMPAHCMBEHHbIN ananu3, mawiunnoe oobyuenue u [UC. Dmu mexuwonrocuu noseoasiiom He MONbKO
BbIAGIAMb  ABAPULHO-ONACHbIE 30HbL, HO U NPOSHOZUPOBAMb UX nosAeleHue. B cmamve nposooumcs
CPABHUMENbHBIL AHANU3 MemOo008, OYEHUBAIOMCS UX NpeuMyuecmed, HeOOCMAmKu U NPUMEHUMOCHb.
Pesynemamur mozym 6vims uchonb3068anuvl 015 paspabomky UHCMPYMEHMO8 NPOSHOZUPOBANUS U CHUMCEHUS
asapuiinocmu.

Knroueeswvie cnoea: JTII; ananusz owaeos asapuiinocmu,; NPOSHO3UPOSAHUE ABAPULIHOCTIU, MAUUHHOE
00OyueHue; NPOCMPAHCMEEHHIIL AHATU3; 2EOUHPOPMAYUOHHBIE CUCTIEMbL, HEUPOHHbIE Cemil; PecpecCUOHHbLE
MoOenu; KIacmepHvilli aHaau3, 0e30NaACHOCHb O0POI’CHO20 OBUNCEHUS.
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METHODS OF ACCIDENT HOTSPOT ANALYSIS. COMPARATIVE REVIEW

The growing intensity of traffic and road network complexity require precise methods for identifying accident
hotspots. Traditional approaches are often ineffective, making spatial analysis, machine learning, and GIS increasingly
relevant. These technologies help detect high-risk areas and predict accidents. This paper presents a comparative
analysis of various methods, assessing their advantages, limitations, and applicability. The findings contribute to the
development of predictive tools for accident reduction.

Keywords: Traffic accidents; accident hotspot analysis; accident prediction; machine learning; spatial
analysis; geographic information systems; neural networks; regression models; cluster analysis; road traffic safety.
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MATEMATHYECKOE U IIPOI'PAMMHOE OFECIIEYEHUE
BBIYUCITUTEJIBHOMU TEXHUKHU U ABTOMATU3HPOBAHHBIX CUCTEM

VJIK 621.315.66 .
A.I'. ICAYEBA, A.B. CABAHIIEB

UCIIOJIb30BAHUE BILTA
JJIA KOMIIVIEKCHOU IMAT'HOCTHUKMU KEJIE3OBETOHHBIX OITIOP
KOHTAKTHOM CETH )KEJE3HBIX JOPOT

B cmamve paccmompensi cospemertble Memoobl OUASHOCMUKU COCMOAHUSA HCeNe300eMOHHbIX ONop
KOHMAKMHOU cemu cene3uvix oopoe Poccuu. Obcyscoaiomes Hedocmamyku mpaouyuoHHbIX H00X0008 U
npeonazaemcs UCNOAB308AHUE becnunomHuIx JIemamenibHbuIX annapamoe (PI1/I4) ons
asmomamusuposantozo cobopa u aumamuza Ooaumuwlx. IIpueooumcs >KcnepumMeHmanbHoe Uccie008aHue
aghpexmusrHocmu Kamep OpoOHO8 0N OOHAPYIHCEHUS MeIKUX OeheKmos onop, a makice 0060CHO8AHUE
cecMeHmayuu Onop HA 30HbL 0N NOGbIUEHUs MOYHOCMU MOHumopunea. J[lenaemcs 6b1600 0
npeumywecmsax npumenenus BII/IA 6 couemanuu ¢ mexHono2uaMu MAuUHHO20 00Y4eHUs 05l NOGLIUIEHUS
bezonacHocmu u ONMUMU3AYUU IKCHIYAMAYUOHHBIX 3AMPAm.

Knioueswie cnoea: ouacnocmuka dicene306emoHHbIX ONOp KOHMAKMHOU cemu; dicene300emonHble
KOHCMPYKYUY, KOHMAKMHAsA Ccemb; OecnuiomHvle Jemameibhble annapamel;, MAwluHHOe OOyYeHue;
cezMeHmayusi ONop; HCene3sHOOOPONCHA UHPpaAcmpyKmypa.
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USING UAVS FOR COMPLEX DIAGNOSTICS OF REINFORCED CONCRETE SUPPORTS
OF THE CONTACT NETWORK OF RAILWAYS

The article examines modern methods for diagnosing the condition of reinforced concrete supports in railway
contact networks in Russia. The limitations of traditional approaches are discussed, and the use of unmanned aerial
vehicles (UAVs) for automated data collection and analysis is proposed. An experimental study of drone camera
effectiveness in detecting minor defects is presented, along with a rationale for segmenting supports into zones to
enhance monitoring accuracy. The article concludes with an assessment of the advantages of combining UAVs with
machine learning technologies to improve safety and optimize operational costs.

Keywords: diagnostics of reinforced concrete supports of the contact network; reinforced concrete structures;
contact network; drones; machine learning; segmentation of supports; railway infrastructure.
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TEJIEKOMMYHUKAILIMOHHBIE CUCTEMbBI 1 KOMIIBIOTEPHBIE CETH

VJIK 654.739

H.N. BUPKVYH, I1.B. TOJIOBAYEBA, B.A. MYPAIIIOB, H.1. ®OKH

AJI'OPUTM YIIPABJIEHUSA TEHEPATOPHBIM OBOPYJIOBAHUEM

CETEBOI'O V3JIA IU®POBOM NEPBUYHOMN CETH CBSI3H,

OCHOBAHHBII HA METO/IE JIDBUJTOHA-®JIETUEPA-TIAYDJLIIA

B nacmosuyee epems 6 uacmu nocmpoeHus CUCmem CUHXPOHUAYUU OCMAemcsi psio aKmyaibHbIX
NPOOIEMHBIX 80NPOCO8 U HEPEULeHHbIX 3a0ay, 6adcHeuulell U3 KOMOPbIX A6NAemCcs 3a0aid OpeaHu3ayuu
pabomvi Y3108 C6:3U, OCHAUWEHHBIX 2EHEPAMOPHBIM 000PYO0BAHUEM HE MOILKO 8 8e0YWeM, HO U 8 6e00MOM
peodicumax (npu nepexode ghpazmenma cemu 8 NAE3UOXPOHHBIL pedcum). B nacmoswyen cmamve npednosiceno
KOHCMPYKMUGHOEe peuieHue OaHHOU 3a0ayu — paspabomar aicopumm YHpasieHus 2eHepamopHbim
060pyoosanuem cemegoeo y3na YU@Ppoeol nepsudHoll cemu CeA3U, OCHOBAHMbIUL HA YUCIEHHOM Memoode
noucka 6e3ycino8Ho20 IKCMpemMyma nepeozo nopaoka — memooe [reudona-Dremuepa-Ilaysnna.

Knrwueevie cnoesa: m@poeaﬂ nepsudHasl cemv C6A3U, CeNnlb MAaxKmoeol cemeesotll CUHXpORU3AYUU,
nptu()umeﬂbHaﬂ uepapxudeckas cemeedsl makmoeds CUHXPOHU3Ayus, amommHsle cmam)apmbz yacmomsl,
onmuMuU3aAyUA.

©BHpKyH H.U., Tonosauesa I1.B., Mypamos B.A., ®oxun H.U., 2025
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ALGORITHM FOR CONTROL OF GENERATOR EQUIPMENT OF
THE NETWORK NODE OF THE DIGITAL PRIMARY COMMUNICATION NETWORK,
BASED ON THE DAVIDON-FLETCHER-POWELL METHOD

Now regarding creation of systems of synchronization there is a number of topical problem issues and not
solved tasks most important of which are a task of the organization of work of the communication centers equipped with
the generating equipment not only in the leader, but also in conducted modes (upon transition of a fragment of a
network to a pleziokhronny mode). In the present article the constructive solution of this task is offered - the algorithm
of management by the generating equipment of network knot of the digital primary communication network, based on a
numerical method of search of an unconditional extremum of the first order - Devidona-Fletchera-Pauella method is
developed.

Keywords: digital primary communication network; network of clock network synchronization; compulsory
hierarchical network clock synchronization; nuclear standards of frequency; optimization.
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HUHDOPMAIIMOHHAA BE3OIIACHOCTH U 3ALUTA HHD®OPMALIUU
VJIK 004.056.53
A.T. ATEKCAHJIPOB, A.IO. TIETYXOB, M.IO. PBITOB

AHAJIM3 YT'PO3 HHO®OPMAIIMOHHOM BE3OIIACHOCTHA
TP UCTTIOJIB3OBAHUH OBJIAYHbBIX CEPBUCOB

Ionynapnocms obaraunvix cepsucoé cmpemumenvro pacmem. Ha ¢gone npoyeccos, céazanuuix c
umnopmo3sameujernuem, ¢ mom uucie u 8 |T-chepe mpebyromes s¢hpexmusnvle, KauecmeeHHbie peuteHUs.
OO0Haro meHOeHYyuu 603pACMAnUsl KOIUYeCmsed amax Ha 00IauHble aKKAYHMbl NOCMOSHHO U HEYKIOHHO
pacmym. C yuyemom 00NbUI020 KOIUYECMBA NOCMABWUKOS, NAAMPOPM, UHCMPYMEHMOE U CEPBUCOS,
3aKazuuKam Heobxo0UMo NOHUMAMb, KMO U 3d YMO Hecem OmEemcmeeHHOCmMb U KaK 06e30nacums oanHvie
6 obnaunvbix cpedax. B Oanmom uccrneooeamuu Mvl NONLIMANUCL NPOAHATUZUPOBAMb  PA3IUUHbLE
nAAmM@Oopmbl, BbIAGUMb 30HbI OMEENMCMEEHHOCMU 8 HUX, KAK CO CMOPOHbL NPo8auioepa, max u co cmopoHbl
kauenma. Ilonvimanucy omeemums Ha BONPOCHL, CEA3AHHBIE C 0O0IOOHOU OMEEMCMBEHHOCIbIO CMOPOH, UX
30HamMu KOHmMpons. B pezynbmame mbl npuwiniu K MHEHUIO, YMO HECMOMPsA HA HATUYUE DA3TUYHBIX
UHGdpACMPYKMyp, HAMUYUA PA3IUYHBIX CEPMUPUKAMO8 Y NPO8alioepos, KiueHmy HeoOXO00UMO YOelimb
BHUMAHUE 0OCYHCOEHUIO BONPOCOE UHPOPMAYUOHHOU Oe30naAcCHOCMU HA dMane 3aKuoueHus 002080pad Ha
npedocmasgienue mou uiu uHou yciyeu. Bonpocet omeemcmeennocmu makaice 00n#CHbL ObiMb 02080peHbL
Ha smane 3aKI0OYEHUs 002080pd, 8 COOMBEMCMBUU C OCODEHHOCMAMU NOLYUAEMOU YCayeu, 20e OONNCHbI
ObImMb docmMamoyHo nOOPO6HO ONUCAHBL NPOYEOYPLL YNPABNEHUs UHPOPMAYUOHHOU OE30NACHOCMU, 80NPOCHL
Vpe2yniuposanus UHYUOEHmMO8 U 3aUMHO20 KOHMPOIS U OMEEmCmMEeHHOCMU.

Knrwoueeswvie cnoea: obnaunvie mexHoJjaozuu, obnaunvle xparnuauwia, sawuma 001aUHbIX cepsucos,
laaS; PaaS; SaaS; FaaS; CaaS; kubepamaxa.
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ANALYSIS OF INFORMATION SECURITY THREATS WHEN USING CLOUD SERVICES

The popularity of cloud services is growing rapidly. Against the background of processes related to import
substitution, including in the IT sector, effective, high-quality solutions are required. However, the trend of increasing
the number of attacks on cloud accounts is constantly and steadily growing. Given the large number of vendors,
platforms, tools and services, customers need to understand who is responsible for what and how to secure data in
cloud environments. In this study, we tried to analyze various platforms, identify areas of responsibility in them, both on
the part of the provider and on the part of the client. We tried to answer questions related to the mutual responsibility of
the parties and their control zones. As a result, we came to the conclusion that despite the presence of various
infrastructures, the availability of various certificates from providers, the client needs to pay attention to discussing
information security issues at the stage of concluding a contract for the provision of a particular service.

Keywords: cloud technologies; cloud storage; protection of cloud services; laaS; PaaS; SaaS; FaaS; CaaS;

cyber attack.
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TPEBOBAHUSA
K 0(pOpMJIEHUIO CTATHM JIfl ONY0JIMKOBAHUS B sKypHAaJe
«AHpopManoHHbIe CUCTEMbI M TEXHOJIOT UM

OBIIME TPEBOBAHMUSA

O0beM MaTepuana, MpelaraeMoro K IyOJUKalluu, W3MEPSETCs CTPAHUIAMH TEKCTa Ha JIUCTax
¢opmara A4 u comepxuT OoT 4 10 9 CTPAHUI; BCE CTPAHMIBI PYKOMHCH JOJDKHBI UMETh CIUIOIIHYIO
HyMEpaLuio.

B omHoM cOopHUKE MOXET OBITH OMYyOJIMKOBaHA TOJIBKO OJHA CTaThsl OJHOTO aBTOpPA, BKIIIOYAs
COaBTOPCTBO.

AHHOTAIMK BCEX MYyOJIMKYEMbIX MaTepHAallOB, KITIOUEBbIE CIIOBA, HHQOpMaIHs 00 aBTOpax, CIIUCKH
JUTEPATYphl OYJIyT HAXOAWTHCS B CBOOOJHOM JIOCTYIIE HA CaliTe COOTBETCTBYIOIICTO XXypHAJla U Ha cailTe
Poccwiickoit Hay4uHOI 2nexTpoHHOMN 6nbmmoTexn — PYHOb (Poccuiickuii nHAEKC HAyIHOTO AUTUPOBAHUS).

IMloMumo cTaThbl aBTOPBI JIOJDKHBI TPEACTAaBUTH 3aKIIOYCHHE O BO3MOXKHOCTH OTKPBITOTO
OITyOJIUKOBAHUS CTAThHU.

TPEBOBAHMUSI K COJEPKAHUIO HAYYHOM CTATHH

HayuHnast ctaThs, npeocTaBisieMas B JKypHaJbl, JOJDKHA HMETh CJCIyIOIIUE 00M3aTelbHbIe
BJICMCHTHI:

— TIOCTaHOBKa MPOOJIEMBI WIIH 33a]]a4X B OOIIEM BUJIE;

— aHaJU3 JOCTWXKCHHUHA M MyONHKAIMi, B KOTOPBIX MPEAJIaracTcsl pelicHue JAaHHOW MPOOJIEMbl WITH
3a]]a4u, Ha KOTOPBIC OMIMPAETCS aBTOP, BBIJICIICHHUE HAYYHOW HOBU3HBL,

— HCCIIENOBATENBCKAs YacTh,

— 00OCHOBAHUE MONyYCHHBIX PE3yIbTATOB;

— BBIBOJBI MO JAHHOMY WCCIICJIOBAHUIO M TEPCIEKTHBBI JaNbHEUIIEr0 pa3BUTHSA JaHHOTO
HaTpaBJICHUSI,

— Oubnuorpadusi.

TPEBOBAHUSA K O®OPMJIEHUIO HAYYHOM CTATHbH

Cratest nomkHa ObITh HaOpana mpudtom Times New Roman, pasmep 12 pt ¢ oguHApHBIM
HWHTEPBAJIOM, TEKCT BBIPABHUBACTCA IO IIMPHUHE; a03alHbIi oTcTyn — 1,25 cM, mpaBoe moje — 2 ¢M, JIEBOE
roJie — 2 CM, TI0JIs BHU3Y U BBEPXY — 2 CM.

Oobs13aTeJIbHBIE J1eMEHTBI:

- YIK

— 3arjiaBue (Ha PpyCcCKOM M aHIJIMIICKOM fI3bIKAX)

— aHHOTanusA (HA PyCCKOM M aHIJIMICKOM fI3BIKAX)

— KJIIOYeBbIE CJIOBA (HA PYCCKOM M aHTJIMIICKOM fI3LIKAX)

CIHUCOK JINTEPATYPHI, HA KOTOPYIO aBTOP CCHUIAETCS B TEKCTE CTATHH.

TABJH/ILII)I PUCYHKU, ®OPMVJIbI

Bce Tabnuibl, pUCyHKHM W OCHOBHBIC (DOPMYIIBI, TMPHBEJICHHbIE B TEKCTE CTaTbU, JOJDKHBI OBITh
MTPOHYMEPOBAHEI.

®opmyabl crienyeT HabupaTh B peaakrope hopmya Microsoft Equation 3.0 ¢ pasmepamu: 0ObIuHbI#
mpudt — 12 pt, kpynseii uagekc — 10 pt, menkwit mHAekc — 8 pt. dopmynabl, BHeApeHHbIE KaK
u3odpakenne, He jgomyckarorcsi! Pycckme wu rpedeckme OykBb, a Takke 00O3HauEHUS
TPUTOHOMETPUUYECKUX (YHKIMA HAOMPAIOTCS MPSAMBIM MIPUPTOM, JIATHHCKUE OYKBBI — KYPCUBOM.

PucyHnku u qpyrue WIUTIOCTpaun (4epTeku, Tpaduku, cXeMbl, JUarpaMmbl, (POTOCHUMKH) CIIELyeT
pacronaraTh HEMOCPEICTBEHHO TOCNE TEKCTa, B KOTOPOM OHHM YIIOMHWHAIOTCS BIEpBbIC. PUCYHKH, YHCIIO
KOTOPBIX JIOJDKHO OBITH JIOTHUECKH OTNPaBlIaHHBIM, MPEACTABISIIOTCS B BUAE OTACIBHBIX (ailioB B opmate
*.eps (Encapsulated PostScript) umu TIF pasmepom re menee 300 dpi.

CBEJEHUSA Ob ABTOPAX
B xonue crateu npuBoastcs Habpanusie 10 pt cBenenus 00 aBTOpax B TakoW MOCIEIOBATENIBHOCTH:
(haMunns, UMsI, OTYECTBO (ITIOTYKUPHBIN MIPU(T); yIpekIeHUE UM OpraHU3alHs, YIeHas CTEIeHb, YICHOe
3BaHUe, JOJDKHOCTb, aJipec, TeseoH, 3JeKTpoHHas noura (0O0buHbIN wpudT). CBeneHus 00 aBTOpax TaKKe
MPEIOCTABISIOTCS OTACIBHBIM (DailioM 1 00s13aTeNbHO AYOIUPYIOTCS Ha aHTIIMHCKOM SI3BIKE.
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