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UHopMmayuoHHbIE cucmeMbl U MexHosI02uu

MATEMATHYECKOE U KOMIIBIOTEPHOE MOJIEJIUPOBAHUE
YK 004.032.26

O.B. BAPTEHBEB
JEKOMITIO3UIUSA 3AJAYN KITACCUDPUKALIUA

Paccmampusaemces nooxoo, ¢ komopom 3adaua xnaccugpuxayuu ¢ N kraccamu pazbusaemcs Ha
HeCKoIbKo yacmuulx 3a0ay kuaccugpuxayuu ¢ M kraccamu xasxcoas (M < N). g kaosicooti wacmmoti 3a0aqu
cozdaemcsi U 00yyaemcs OMOENbHbI YACMHBIL Kldccugukamop, 6KmoYaemvii 68 0000ueHHbll
Kaaccugukamop, ynompebasemvli 6 umoee O pPeuleHuss UCXOOHOU  3a0ayu  KIACCUUKayuu.
Dppexmusnocms nodxoda oyeHUBAEMCs IKCHEPUMEHMANLHO HA 3a0a4ax Kiaccugurayuu uzoopasicenuil
ona M =2 u M= 3. Ayauenmayus Oauuwvix, opmupyemvix O0ia 00YYeHUs YACMHBIX KIACCUDUKAMOPOS,
BLINOMHAECMCSL 3d CYem U300PAdICeHUll, 2eHepupyemMbiX Ha OCHoge umerowuxcs. Ilpoenoz 0bodwennozo
Kaiaccuguxamopa Gopmupyemcs Ha OCHO8e NPOSHO308 HACTIHBIX KIACCUPUKAMOPOS, 6X00SUWUX 8
0006wennvlil. B cnyuae eciu yacmuvle kKiaccughukamopsl He MO2ym onpeoeiuns Kiacc IK3eMIIAPA OAHHbIX,
Mo OH nepedaemcs Kidaccupukamopy (mpaouyuoHHoMy), obyueHHomy npedckaszvieamv 6ce N kiaccog
pewaemoti 3adauu. B sxcnepumenme éce kraccuguxamopul (vacmmuvie U mpaouyUOHHbIN) — 9MO HelpOHHbLe
cemu, 1UOO NOIHOCEs3HbLE, TUOO C8ePMOUHbIE. DKCHEPUMEHM NOKA3AT, YO IYHUUE CPEOU UCNOTIb30BAHHBIX
mooenu 0b6obwennvix kiaccuguxkamopos (M =2) Odemoncmpupyiom no cpasHenuro mpaouyuOHHbIMU
kaaccugpuxamopamu pocm F1 na MNIST, EMNIST u CIFAR-10, coomsemcmeenno, 0,39%, 2,6% u 19,42%.

Knwoueesvie cnosa: oexomnosuyusi;, K1accu@hukamop, HeupoHHas cems, HAO0P OAHHBIX.
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CLASSIFICATION PROBLEM DECOMPOSITION

An approach is considered in which the classification problem with N classes is divided into several particular
classification problems with M classes each (M < N). For each particular task, a separate private classifier is created
and trained, included in a generalized classifier, which is ultimately used to solve the original classification problem.
The effectiveness of the approach is evaluated experimentally on image classification problems for M =2 and M = 3.
Augmentation of the data formed for training private classifiers is performed by images generated based on the
available ones. The prediction of the generalized classifier is formed based on the predictions of the private classifiers
included in the generalized one. If private classifiers cannot determine the class of a data instance, then it is passed to a
classifier (traditional) trained to predict all N classes of the problem being solved. In the experiment, all classifiers
(private and traditional) are neural networks, either fully connected or convolutional. The experiment showed that the
best generalized classifier models among those used (M = 2) demonstrate an increase in F; on MNIST, EMNIST and
CIFAR-10, respectively, of 0.39%, 2.6% and 19.42% compared to traditional classifiers.

Keywords: decomposition; classifier; neural network; data set.
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MOJAEJIb CUCTEMbI

OIIEPATUBHO-TEXHUYECKOI'O YIIPABJIEHUS OB BEKTOM CBA3U

B cmamve pacemomperna Mmooenw onepamuBHO-meXHU4YeCKo2co0 YynpaesieHus 00beKmom Cce643U,
BKlIo4arowaid Moodeinb onpedeﬂeﬁuﬂ meKyuieco mexHu4ecKo2o COCmoOsAHRUA obvekma cea3Uu U Mooelb
6blpa60m1<u ynpaseiiarouieco 6030eliCmBUsL HA 80CCMAHOGIICHUE €20 yeneeo2o COCMOAHUA.

Knwouesvie cnosa: @ynxyuonuposanue obvexma ceA3U; ONepamuHO-MexHuuecKkoe ynpaesieHue;
npuHAmMUe peweHuti no YnpasieHuio.
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MODEL OF THE OPERATIONAL-TECHNICAL SYSTEM MANAGING A COMMUNICATION FACILITY

The article considers a model of operational and technical management of a communication facility, including
a model for determining the current technical condition of a communication facility and a model for developing a
control effect on restoring its target state.

Keywords: the functioning of the communication facility; operational and technical management; management
decision-making.
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C.C. BOBEHKO, H.M. KOPCYHOB, A.I. TUTOB

OIIOPHBIE TOYKH B ITPEJCTABJIEHUH
PACTPOBBIX U30BPAKEHUN U METO/I X TIOUCKA

B cmamve xonmyp npedocmasnsiemcs mpaekmopuel OUHAMUYECKOU CUCEMbl, 8 KOMOPOU MOYKU
U3MeHenUus NPou38o0HOU KOOPOUHAMbL 60 6PEMeHU HA3bleaiom onopHuimu. Illpednacaemcsi uucnenmbiil
MemoO0 HAXOIHCOEHUs IMUX MOUEK NPU OBUICEHUU MaAPKePa 6001b MPAEKMOPUU NO 3HAYEHUAM KOOPOUHAM 8
mpex COCeOHUX MouKax, @ COOMEEemMCcmaUuY ¢ yCI08UAMU, 3a0a6aemMoe HepaseHCmeamMu 8 20pU3OHMAILHOM U
BEPMUKATILHOM HANPAGNEHUAX OBUNCEHU.

Knwueevie cnosa: ONOpHblE MOYKU, KOHMYp M306pa9fC€Huﬂ,‘ cKenem u306pa9¥C€H1/lﬂ,‘ Kaoueeas
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REFERENCE POINTS IN THE REPRESENTATION
OF BITMAP IMAGES AND THE METHOD OF THEIR SEARCH

In the article, the contour is represented by the trajectory of a dynamic system, in which the points of change of
the derivative coordinate in time are called reference points. A numerical method is proposed for finding these points
when the marker moves along a trajectory using the coordinate values at three neighboring points, in accordance with
the conditions specified by the inequalities in the horizontal and vertical directions of movement.

Keywords: reference points; image contour; image skeleton; key point.
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N.E. BOPOHUHA, M.K. I[IACTPEBH1Y

AHAJIW3 MOJEJIEA

JJIA KNIACCUO®UKALIMN HECTPYKTYPUPOBAHHBIX TEKCTOB

B HTHOOPMALIMOHHOM ITPOCTPAHCTBE

cmamobe  pacemampuearonics u cpasHuearomcs 0se  mooenu ons maccu(j)ukauuu

HeCmpyKmMypupoBanHvlX MeKCmos 8 uHpopmayuonHom npocmpancmee. Ilpedcmagnennvie peuienus
PA3IUYAOmMcs A3bIKOBLIMU MOOensamMu U bazamu, Komopule aedxcam 6 ux ocuose. Ilpoananusuposarvl
Haubolee NOOXoosawue Oa1 peuwleHus 3a0a4u  Kilaccugurayuu 6epoanvbHoll  azpeccutt  Munoaouu
uccnedosameneti-punonozos. Ilomumo 2mozo, aHATUBUPYIOMCS 6X00sue 6 HUX KIACCUDUKAMOPDL.
Knaccugpuxamop, nexcawuii 6 ocnoge pazpabamuvléaemol Mooenu, s611emcs mooupurayuei 0OHOU u3
Kaaccuguxayuil, npednodicentol yuenvim-1uneeucmom Llesiean E.U.

Knrwouesnie cnosa: kiaccuguxayus; mooens, ooyyenue, 8epoaibHas acpeccust; HetipoHHdasl cemb.
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ANALYSIS OF MODELS FOR CLASSIFICATION
OF UNSTRUCTURED TEXTS IN THE INFORMATION SPACE

This article discusses and compares two models for classifying unstructured texts in the information
space. These models differ in the language models and bases that underlie them. The typologies of philological
researchers that are most suitable for solving the problem of classifying verbal aggression are analyzed. In
addition, the classifiers included in them are analyzed. The classifier underlying the developed model is a
moadification of one of the classifications proposed by the linguist Sheigal E.I.

Keywords: classification; model; training; verbal aggression; neural network.

BIBLIOGRAPHY (TRANSLITERATED)

1. Enina L.V. Sovremennye rossijskie lozungi kak sverhtekst: special'nost’ 10.02.01: avtoreferat
dissertacii na soiskanie kandidata filologicheskih nauk. — Ekaterenburg, 1999. — 18 s.

2. Mihal'skaja A.K. Osnovy ritoriki: Mysl' i slovo: uchebnoe posobie dlja uchashhihsja 10-11 klassov. —
Moskva: Prosveshhenie, 1996. — 416 s.

3. Shejgal E.l. Semiotika politicheskogo diskursa: monografija. — Volgograd: Peremena, 2000. — 367 s.

4. Voroncova T.A. Rechevaja agressija: kommunikativno-diskursivnyj podhod: special'nost' 10.02.19
«Teorija jazyka»: avtoreferat dissertacii na soiskanie uchenoj stepeni doktora filologicheskih nauk. —
Cheljabinsk, 2006. — 44 s.

5. Zhel'vis V.I. Pole brani. Skvernoslovie kak social'naja problema. — Ladomir, 1997. — 336 s. — ISBN 5-

86218-261-6.

6. Sedov K.F. Agressija kak vid rechevogo vozdejstvija [Jelektronnyj resurs]. — URL:
https://gigabaza.ru/doc/100170-pall.html (data obrashhenija: 06.12.2023).

7. Tipy agressii po Bassu [Jelektronny;j resurs]. - URL:

https://studbooks.net/720417/psihologiya/tipy_agressii_bassu (data obrashhenija: 20.10.2023).

8. Voronina ILE., Pastrevich M.K. Vybor podhoda dlja reshenija zadachi programmnoj klassifikacii
verbal'noj agressii v social'nyh setjah. — Informacionnye sistemy i tehnologii, 2023. — Ne 3(137). — S.
52-58.

9. Dymko K.S. i dr. Sravnenie jeffektivnosti modeli BERT i nekotoryh rasprostranennyh metodov
mashinnogo obuchenija v zadache ocenki tonal'nosti russkojazychnyh tekstov / K.S. Dymko, N.O.
Uhanov, A.V. Hnykin, K.G. Jashhenkov // Informacionnye sistemy i tehnologii, 2021. — Ne 4(126). —

S. 13-19.

10. 10.Hugging Face [Jelektronnyj resurs]. - URL: https://huggingface.co/s-
nlp/russian_toxicity_classifier?text=Ty+mne+nravish'sja.+Ja+tebja+ljublju (data obrashhenija:
17.11.2023).

Ne1(141)2024




Hay4Ho-mexHu4eckul xypHas

YIK 519.876.5
E.B. HAI'OPHA, O.A. CABUHA

MUMUTALIIMOHHBIN MOJAXO/ K 3AJAYE PACIIPEJIEJIEHNSI IOTOKOB
MO NEPEMEILEHUIO TBEPJBIX BLITOBBIX OTXO/10B

B cmamve npeocmasnen cpasnumenvbuwill AHAIU3 6APUAHMOS DEUeHUss 3a0a4ll PacnpeoeieHus
NOMOKO8 No nepemewjeHuro omxo006. Illpueedenvi NaOCbl U MUHYCHI UCHOTb30BAHUSL MPAOUYUOHHBIX
Mooenell, a Makdice OMPANCEHO NPEUMYUecmeo OemalbHO20 NPeOCmaAgieHUs cpedbl ¢ NOMOUWbIO
UMUMAYUOHHO020 MoOenuposanust. [Ipedcmasnenvt mesucvl 6 nob3y NPUMEHEHUs UHHOBAYUOHHBIX MEMOO08
peutenus 3a0a4u.

Knroueswvie cnosa: umumayuoHHoe MoéeﬂupoeaHue; aceHnt-opueHmupoearHHasl M00€]lb,' anaius,;
ajneopumm.
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SIMULATIVE APPROACH TO THE PROBLEM
OF SOLID HOUSEHOLD WASTE FLOW DISTRIBUTION

The article provides a comparative analysis of solutions for the waste flow distribution problem. The
advantages and disadvantages of traditional models are outlined, emphasizing the benefit of a detailed representation
of the environment through simulation modeling. Theses in favor of applying innovative methods to address the problem

are presented.
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C.B. IIOIIOB

MATPUYHBIN CIIOCOB PEHIEHUA JOT MUYECKHUX 3ATAY

Ilpeonacaemcs mampuynvlli MeMoO peuleHust N0SUHeCKUX 3a0ay, UCHONb3VIOWUL BeKIMOpHble
onepayuu eMecmo onepayutl ¢ OmMOeIbHbIMU napamempamu (nepemenHvimu). Ilpu ucnonvzosanuu
CMAaHOApMHBIX OUOIUOMEK PAOOMbL C MAMPUYAMU IPHEKMUBHOCTIb NPOSPAMM CYUIECHBEHHO 803DACMAECH.
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A MATRIX METHOD FOR SOLVING LOGICAL PROBLEMS

A matrix method for solving logical problems is proposed, using vector operations instead of operations with
individual parameters (variables). When using standard libraries for working with matrices, the effectiveness of
programs increases significantly.
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HHDPOPMALIHOHHBIE TEXHOJIOI'MHU B COLIHAJIPHO-D9KOHOMHUYECKUX
U OPI'AHU3ALIHOHHO-TEXHUYECKHUX CUCTEMAX
YK 004.031.4

B.A. BAJIYXOB, B.10. 30JIOTAPEBA, 1.B. KPAIIMBYEHKOB, P.A. JIVHEB,
A.b. MUTPAEBA, I.B. PA3AHCKHUN, E.A. CYPOBA, A.1I0. Y XAPUHCKNU

IPOT'PAMMHBIE CPEJICTBA MOIJAEPKKHW IIPUHATHUS PEIIEHUIA PA3BUTHUSI
WH®OPMAIIMOHHBIX TPOCTPAHCTB U CBSI3AHHBIX C HUMU TEPPUTOPUI

B dannoii cmamee asmopul nokaszviearom menoeHyuy UHGOPMamu3ayuy U UCNoIb308aHUs CPEOCmE
2e0NO3UYUOHUPOBAHUS 8 Chepe MYypusMa 6 Hacmosuee 8pems, 0O0CHOBLIBATOM AKMYATbHOCTHE NOCMPOEHUS
UHMOPMAYUOHHBIX NPOCPAHCME OJIsL MY3€€8-3aNn08e0HUK08, HAPKO8 OmObIXa, NAHCUOHamos. IIpueodsmcs
9Mansl CO30aHUL NPOSPAMMHBIX CpeOCcms cOopa OAHHbIX U GopMuposanus 6azvl 3HAHUL AHATUMUYECKOU
unpopmayuu noodepocku npunsmus pewenuti. Onucvigaemcs QYHKYUOHAL CEPEEPHbIX U KIUEHMCKUX
yacmetl OAHHLIX RPOSPAMMHBIX cpedcms. [lpusodsmces nepcnekmueHvle ceeMeHmbl Oisl  6HEeOPeHUs.
UHDOPMAYUOHHBIX NPOCMPAHCME U IIeMEeHmo8 cucmem noodepicku npunamus peuwtenuti (CIIIIP) oas ux
pazeumusi.

Knrouesvle cnoea: ungopmamusayus; peweHus 01 mypusma, cpeocmsed 2e0n03UYUOHUPOBAHUL,
2eounpopmayus,; ynpasienue opeaHu3ayUOHHLIMU CUCIEMAMU, UHMOPMAYUOHHBIE NPOCMPAHCMEA.
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SOFTWARE TOOLS FOR DECISION-MAKING SUPPORT
FOR THE DEVELOPMENT OF INFORMATION SPACES AND RELATED TERRITORIES

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 museum reserves, recreation
parks, boarding houses. The stages of creating software tools for data collection and the formation of a knowledge base
of analytical information for decision support are presented. The functionality of the server and client parts of these
software tools is described. Promising segments for the introduction of information spaces and elements of decision
support systems (DSS) for their development are presented.

Keywords: informatization; solutions for tourism; means of geo-positioning; geoinformation; management of
organizational systems; information spaces.
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OIIEHKA KPEIUTOCIIOCOBHOCTH JEMCTBYIOIINX KINEHTOB BAHKA
C UCITIOJIB3OBAHUEM COBPEMEHHBIX METO/10B
HNPEJOBPABOTKHU JAHHBIX I MAIIMHHOI'O OBYYEHUA

B cmamve noxasvigaemcsi akmyanbHOCMb UCNOAL308ANHUS COBOKYNHOCMU MEMO008 MAUUHHOZO0
00yYeHuUss 8 NOCMPOEHUU KPEeOUMHO20 CKOpUHea OeUCMEyIoWUx KIUeHMO8 O00H020 U3 KpYHHeuule2o
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amepukauckoeo oanka «American Express» Ha 0CHO8e UCMOPUU GbINOJHEHHBIX WIAMedcel U mpam
cpeocms. B uccredosanuu 6y0ym ucnoivb308ansl ayuuiue 0etiucmayiouue Memoosl npedodpabomxu OaHHbIX ¢
paspabomkoil Ho8blx npusHaxos, a mardice arcopummol XGBoost, LGBM u CatBoost ¢ ucnonv3oearnuem
Baiiecosckoi onmumuzayuu u cmpamu@duyupo8anHol 6bl00PKOLL npu 00YUeHUU, YMO 8 COBOKYRHOCMU 0AC
8bICOKYIO MOYHOCTY 8 NPABUILHOCIU NPUHAMUSL PeULeHUSL.

Knrouegvie cnosa: cucmema kpeOumnoz2o cKopuned, pazee00yHbuIll AHANU3 OAHHLIX, PAOUEHINMHBLL
oycmune;, XGBoost; LGBM; CatBoost, batiecogckas onmumuzayus; yeneeas NepemeHHdas;, pazpabomka
NPUBHAKO8, BANACHOCHb NPUSHAKOS.
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ASSESSMENT OF THE CREDITWORTHINESS OF THE BANK'S EXISTING CUSTOMERS
USING MODERN METHODS OF DATA PREPROCESSING AND MACHINE LEARNING

The article shows the relevance of using a set of machine learning methods in building credit scoring of
existing customers of one of the largest American bank «American Express» based on the history of payments made and
spending of funds. The study will use the best existing methods of data preprocessing with the development of new
features, as well as the algorithms XGBoost, LGBM and CatBoost using Bayesian optimization and stratified sampling
during training, which together will give high accuracy in the correctness of decision-making.

Keywords: credit scoring system; exploratory data analysis; gradient boosting; XGBoost; LGBM; CatBoost;
Bayesian optimization; target variable; feature development; importance of features.
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ABTOMATH3ALIUA U VIIPABJIEHUE
TEXHOJIOTHYIECKUMHA ITPOLJECCAMHA U [IPOHU3BO/CTBAMHU

YIK 004.82
C.P.I'30I's1H, H.C. ITY3BIPEB, A.10. POAMOHOB

PA3PABOTKA TH®OPMAIIMOHHOM CUCTEMBI IO OLIEHKE CTEIIEHA
PACKPBITUS MUHEPAJIbHBIX ®A3 C UCIIOJIb30BAHUEM HEMPOHHBIX CETEH

Ilpobnemvl oyenxu cmeneHu packpvlmusi MUHEPATbHLIX (a3 SGIAOMCS  CYUIeCMBEHHBIMU 8
20pHO000bIBAIOWEl NPOMBIULICHHOCTIU U MpedyIom HOGbIX N00X0008 0/ NOSbIUEHUS MOYHOCMU U
agppexmusnocmu smoeo npoyecca. Omcymemeue a8mMoMAMU3UPOSAHHON UHPOPMAYUOHHOU CUCTEMDL,
CnocobHoll peutamv dmy 3a0avy, Onpedenusio HANpasieHue Hacmosuwe2o ucciedosanus. B pesyromame
pazpabomana UHGOPMAYUOHHAs CUCHEMA, UCHONL3YIOWAsL HelPOHHble Cemu U AHATUMUYEeCKUll Memoo OJisl
Ooniee MOUHOU OYeHKu cmenenu 0002aeHUst NOLe3HbIX UCKONAEMbIX.

Ha nepsom smane uccnedosanus peanu3osana cucmema, 0emeKmupyiowas 00bekmvl Ha CHUMKAX,
NOMYYEHHBIX C NOMOWLIO INEKMPOHHO20 MUKPOCKONA. 3amem npoucxooum yoaienue ona 0ns OanbHelulell
pabomvl  HENOCPEOCMEEHHO C  BbIOCNCHHLIMU OObekmamu. [[nsa  yCcnewHol peamuzayuu  CUcmembvl
UCNOML306AHBI HEUPOHHbIE Cemu, CHOCOOHble AHANU3UPOBAMb OObUIUE 00beMbl OAHHBIX U GbIAGNAMD
CHLOJICHbIE  3ABUCUMOCIU, NO360AI0WUe OemeKmuposams obvekmbl Ha @omoepagusx. Cucmema OvLia
peanuzosarna na 6aze neupocemu YOLO.

Ha emopom smane uccneoosanuss ¢ nomowwpto MATLAB peanuzosan anaiumuyeckutl aieopumm,
NO360NAIOWUL OYEHUBATND PACKPbIMUE MUHEPAIbHbIX has. Tlo pomoepagusim, noryuennviM nocie 6mopo2o
amana, npou3eoOUMcst AHAIU3 Cenenu 0002aujeHust NOJIEe3HbIX UCKONAEMbIX.

Knroueswie cnosa: packpvimue Munepanbhuix (has; uHGOPMAYUOHHAS CUCHEMA, HelPOHHbLE Cemil,
obyuarowas 8bl00pKa;, MOYHOCMb, IPHEKMUBHOCTb.
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DEVELOPMENT OF AN INFORMATION SYSTEM FOR ASSESSING
THE DEGREE OF DISCLOSURE OF MINERAL PHASES USING NEURAL NETWORKS

The problems of ore quality assessment are significant in the mining industry, requiring new approaches to
improve the accuracy and efficiency of this process. The lack of an automated information system capable of solving
this problem determined the direction of this research. As a result, an information system using neural networks for
more accurate ore quality assessment has been developed.

At the first stage of the study, a system was implemented that detects objects in images obtained using an
electron microscope. Then the background is removed for further work directly with the selected objects. For the
successful implementation of the system, neural networks were used that are able to analyze large amounts of data and
identify complex dependencies that allow detecting objects in photographs. The system was implemented on the basis of
the YOLO neural network.

At the second stage of the study, an analytical algorithm was implemented using MATLAB to evaluate the
disclosure of mineral phases. According to the photographs obtained after the second stage, the degree of mineral
enrichment is analyzed.

Keywords: disclosure of mineral phases; information system; neural networks; training sample; accuracy;
efficiency.
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MATEMATHYECKOE U [IPOI'PAMMHOE OBECIIEYEHUE
BBIYUCITUTEJIBHOM TEXHUKHU U ABTOMATHU3HPOBAHHBIX CUCTEM

YK 004.93'1
J.C. AKCEHOB, B.A. XXUJIAEB, H.U. MAPKUIH, U.A. TUTOB, B./1. IIBEILIOB
CUCTEMA CJIEXKEHUA 3A TIOABUKHBIMU OB BEKTAMMU

B Oannoui cmamve oOnucwl8aromcs NPUHYUnvl pabomvl CUCMEMbl CLeHCEeHUs 3a NOOBUNCHBLIMU
obvekmamu, a, UMEHHO, annapamnas U NPOSPaAMMHAS Peanu3ayus «YMHOU» Kamepul, CROCOOHOU 08U2AMbCSL
u crneoums 3a 6bIOpaHHLIM 0ObexkmoMm. B cmamve omegedeno ocoboe euumanue YnpagieHUIo
cepeonpusooamu ¢ nomouppio muxkpoxowmpoaiepa STM32, peamuzayuu cesasu no unmepgeticy SPI, a
maxoice pabome ¢ BbIXOOHLIMU napamempamu @GyHKyuu, obpabamviearouel U300PANCEHUS C NOMOUBIO
MOOenU UCKYCCMBEHHOU HelPOHHOU Cemu.

Kntouesvle cnoea: uckyccmeennas Hevpounas cems, STM; cepsonpusod; SPl; kamepa;
pacnosnasanue, OpenCV; L.LMX 8; koumponnep.

@AKceHOB H.C., XKunses B.A., Mapkun H.I., Turos U.A., llIsenos B./., 2024
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MOBILE OBJECT TRACKING SYSTEM

This article describes the principles of the mobile object tracking system, namely, the hardware and software

implementation of a «smarty camera capable of moving and monitoring the selected object. The article pays special
attention to the control of servos using the STM32 microcontroller, the implementation of communication via the SPI
interface, as well as working with the output parameters of a function that processes images using an artificial neural
network model.
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Hay4Ho-mexHu4eckul xypHas

YK 519.86

JI.C. BAUTUMEPOBA, E.C. TPMHEBA, B.C. KOPEITIAHOBA,
N.0. TPYBUHA, E.B. YCTHHOB, B.B. [IOA

MOJAEJIHUPOBAHUE OIITUMAJIBHOI'O PEHIEHUA CUCTEMATU3AIIUN JAHHbIX
HA OCHOBE MOJUDPUKALIUU AJITOPUTMA KPYCKAJIA

Aemomamusuposanuviti cOop uHGOpMaAyUU ¢ NOCAEOVIOUWUM CUCHEMHBIM AHATUZOM NOTYYEHHBIX
pe3yIpmamos  AGIsemcs OOHUM U3  NPUOPUMEMHBIX HANPAGIeHuti pazeumusi O0as 000U  cepul
Odesimenvrocmu. OOHAKO CRONHCHOCMb OAHHOU NPOoOIeMbl 00YCI08NEHA OONLUUM KOAUYECTNBOM DPYHUHOZO
noucka Heobxo0uMo20 Ha panHux smanax coopa oanuvix. [10000HbIe Mpambl Mo2ym npueecmu K 60IbUUM
NOMEPsIM 8PEMEHHbIX, MPYOO8bIX U QUHAHCOBLIX Pecypco8, Ymo Modicem Oblmb KPUMUYHO 0N MAIbIX
KOMARAHULL 8 YCIo8usx 0oavuioeo obopoma ungopmayuu. Llenvio uccrnedosanusi s61semcss nocmpoenue
MoOenu ONMUMATLHORO pewleHust 01 asmomamusayuu coopa 60a3 3HAHUL HA NpuMepe YACMHO20
NPOSPAMMHO20 peuleHuss U CUCTeMAmu3ayuy OAHHbIX Memooamu meopuu epagos. B pycckom ceemenme
OaHuble cucmembl NOUMU He NPedCmasieHvl, d OOIbUUHCINGO CYWECEYIOWUX peuieHull npeoHa3HAYeHbl
UCKTIOYUMENbHO Ol peldenus cneyuguueckux npuxkiaonvix 3adad. B pamax pabomwi npumensemcs
Moouuyuposanuwlii areopumm Kpyckana, memoowvt mawiunno2o odoyuenus Dynamics 365 u 6ubnuomexu
selenium szvixa Python.

Knwouesvie cnosa: cucmemamuszayusi oaunnwlx; anreopumm Kpyckana, meopus epagoe; mooens,
ONMUMATILHOE PeuieHue.
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MODELING THE OPTIMAL SOLUTION FOR DATA SYSTEMATIZATION
BASED ON A MODIFICATION OF THE KRUSKAL ALGORITHM

Automated collection of information followed by systematic analysis of the results obtained is one of the
priority areas of development for any field of activity. However, the complexity of this problem is due to the large
amount of manual searching required in the early stages of data collection. Such expenses can lead to large losses of
time, labor and financial resources, which can be critical for small companies in conditions of high information
turnover. The purpose of the study is to build a model of an optimal solution for automating the collection of knowledge
bases using the example of a private software solution and data systematization using graph theory methods. In the
Russian segment, these systems are almost not represented, and most existing solutions are designed exclusively for
solving specific application problems. The work uses a modified Kruskal algorithm, Dynamics 365 machine learning
methods and the Python selenium library.

Keywords: data systematization; Kruskal algorithm; graph theory; model; optimal solution.
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TEJIEKOMMYHUKALIHOHHBIE CUCTEMBI 1 KOMITbIOTEPHBIE CETHU

YK 004.725
B.T. EPEMEHKO, JI.A. JIEKAPb

TEXHUYECKHUE PEHIEHUA
O MOCTPOEHUIO 3AIUIIEHHON CUCTEMBI CBSI3H
C UCIIOJIB3OBAHUEM KAHAJIOB HIMPOKOITOJIOCHOT' O JOCTYIIA

s co30anus 3aUWUWEHHOL CUCMeMbl C8S13U NPedaazaemcs UCHONb308AMb MY COBPEMEHHYIO
MEXHONo2U, S0poM Komopwlx seusiomcs IP-cemu, nododepicusarowue HOIHYIO ULU  HYACMUYHYIO
UHmezpayuro yciye nepeoayu pedu, OAHHbIX U MYIbMUMeoud pasiuynslx cmanoapmos. Illpu s3mom
3AUUWEHHAsE 6e0OMCTNEEHHASL CUCeEMa COMO8oU ceia3u bydem gynrkyuonuposams kax VPN (supmyanvnas
YACMHASL CeMb), HALOJCEHHASL HA CUCIEM) C853U 00We20 NONb308AHUS.

Knwouesvie cnoea: myremucepsecnas cucmemvl nepeoayu UHQGOpMayuu;, MpaHcnopmHas cembv
UWUPOKONONIOCHOTU Nepedayu OAHHbIX; KOHEEep2eHyuUs cemeli paduocesasu U UHPOPMAYUOHHBIX Cemel.
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TECHNICAL SOLUTIONS FOR THE CONSTRUCTION
OF A SECURE COMMUNICATION SYSTEM USING BROADBAND ACCESS CHANNELS

To create a secure communication system, it is proposed to use this modern technology, the core of which are
IP networks that support full or partial integration of speech, data and multimedia services of various standards. At the
same time, a secure departmental cellular communication system will function as a VPN (virtual private network)
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B3AMMOIAEUCTBHUA OPTAHU3ALIMOHHO-TEXHUYECKUX CUCTEM
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METHOD OF INFORMATION SECURITY RESOURCE DISTRIBUTION
TO IDENTIFY POINTS OF CONFLICT STABILITY IN INTERACTION
OF ORGANIZATIONAL AND TECHNICAL SYSTEMS

A method is proposed for distributing the resource of individual and group information security means to
determine moving points of conflict stability in the interaction of organizational and technical systems. The method is
based on the use of the theories of decision making, operations research, maximin, games and optimal resource
allocation
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HyMEpaLuio.

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

AHHOTAIMK BCEX MYyOJIMKYEMbIX MATepHalOB, KIIOUEBbIE CIIOBA, HHGOpMAIHsS 00 aBTOpaX, CIHHCKU
JUTEPATYphl OYJIyT HAXOAWTHCS B CBOOOJHOM JIOCTYIIE HA CaliTe COOTBETCTBYIOIICTO XXypHAJla U Ha cailTe
Poccwiickoit Hay4uHOI 2nexTpoHHOMN 6nbmmoTexn — PYHOb (Poccuiickuii nHAEKC HAyIHOTO AUTUPOBAHUS).

IMoMumo crTaThl aBTOPBI JIOJDKHBI TPEACTABUTH 3aKIOYEHHE O BO3MOXHOCTH OTKPBITOTO
OITyOJIUKOBAHUS CTAThHU.
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— 00OCHOBaHHUE MOJTyYSHHBIX PE3yIbTATOB;

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

— Oubnuorpadusi.

TPEBOBAHUSA K O®OPMJIEHUIO HAYYHOUM CTAThU

Cratest nomkHa ObITh HaOpana mpudtom Times New Roman, pasmep 12 pt ¢ oguHApHBIM
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TABJH/ILII)I PUCYHKU, ®OPMVJIbI

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

®opmyasl crienyeT HabupaTh B peaakrope hopmyn Microsoft Equation 3.0 ¢ pasmepamu: 0ObIYHbI#
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